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HOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 XUMHUM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTAaBJI€HA Ha OCHOBE TpeOOBaHUU K
pe3ysbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTENbHOW MPOrpaMMbl OCHOBHOI'O 00ILEro oOpa3oBaHUs, MPEACTABICHHBIX B
dI'OC 00O, a Takxke Ha OCHOBE (PeaepaibHON pabouel mporpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHIICTIIUU MPETo/IaBaH Usi
ydeOHOro npeameTa «XuMus» B 00pa3oBaTelibHbIX opranuzaiusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuM Ha€T MpENCTAaBICHUE O IEJIX, OOImIed cTparerun OOy4eHHs, BOCIUTAHHUS W PA3BUTHS
oOydarommxcs CpeJAcTBaMU  y4eOHOTO MpeAMeTa, YCTaHaBIMBaeT 00s3aTelbHOE MPEIMETHOE  COAEpKaHue,
peayCMaTPUBAET paclpe/iesieHne ero Mo KjiaccaM M CTPYKTYpPUPOBAaHHE IO paszjenaM M TeMaM MPOTrpaMMbl M0 XUMUH,
oTpeNieiIeT KOJUYSCTBCHHBIE M KauyeCTBEHHBIE XapaKTEPUCTHKU COJACP)KAHMS, PEKOMEHAYEMYIO IOCIe0BATeIbHOCTh
U3YUYEHUS XUMHHU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM y4eOHOTO Mpollecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaroluuMxcs, OIpeAesiseT BO3MOXXHOCTH MpeaMera Ui peajau3auudd TpeOoBaHUM K pe3yibTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTeIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUN K
pesynbrataM OOy4YeHHs] XMMUU Ha YpPOBHE IeJied M3y4deHHUs NpeIMeTa M OCHOBHBIX BUIOB Y4e€OHO-IO3HABATEIbHOU
NEeSTENBHOCTH 00YYaIOIIETrocs M0 OCBOSHUIO YYEOHOTO COACPIKAHUS.

3HaHME XUMHH CIY>)KHUT OCHOBOM s (OpMHpPOBAaHUS MHPOBO33PEHHUS OOYUYaIOIIETrocsi, €ro MpeJCTaBICHUNA O
MaTepHUAIbHOM €IMHCTBE MUpPa, BAXKHYIO POJIb UTpatoT (popMUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAILICHUIX
PHEPrUM U 00 OHBOJIIOIMHU BEIIECTB B MNPHUPOAE, O MYTAX pEIIeHHUs TI00aNbHBIX MPOOJIIEM YCTONYMBOTO DPAa3BUTHS
YeJI0BEUYECTBA — CHIPbEBOM, YIHEPreTUUECKOM, MUIIIECBON M AKOJOTHUECKON 6€301acHOCTH, ITPo0JIeM 3paBOOXpaHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET peaM3aiiii BO3MOXKHOCTEH Il caMOpa3BUTHSA U (POPMUPOBAHUS KYJIBTYpPhl JUYHOCTH, €€ oOIIel u
(bYHKITMOHAIBHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBINIJICHUS W TBOPUYECKHX CIIOCOOHOCTEH OOy4Yaromuxcsi, HaBBIKOB WX
CaMOCTOSITEIILHON Y4eOHOW NESITeNTbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIENOBATEIBCKAX YMEHUN, HEOOXOMUMBIX KaK B
MTOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMUT CO CIEUU(PUKON HAYUHOT'O MBIIIJICHHUS, 3aKJIa/IbIBAET OCHOBBI LIEIOCTHOTO B3TJIsA/1a HA €IMHCTBO NPUPOIBI U
YeJI0BEKa, SIBISICTCS] OTBETCTBEHHBIM ATAaNioM B (DOPMUPOBAHUN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00 yYarOIIHXCS;

croco0cTByeT (OPMUPOBAHUIO IEHHOCTHOI'O OTHOLIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30oBaHKe 00ydarOIUXCSl.



JlanHble HanpaBieHUs! B 00YYEeHUH XUMHH 00€CIEUNBAIOTCS CIIEUU(PHUKON coaepkaHusl y4eOHOTo MpeaMeTa, KOTOPbIi
ABJIIETCS MEe1arornYecKy aJaliTUPOBAHHBIM OTPa’KEHHEM 0a30BOM HAYKU XMMHH Ha ONpPEAEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE OOYYAIOIIMMUCS CHUCTEMBI
MEepBOHAYATBHBIX TOHATHM XWMHUH, OCHOB HEOPTraHMYECKOM XUMHUM U HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHATHI
OPraHUYECKON XUMHUMU.

CtpykTypa conep:KaHHUs MpOrpaMMbl IO XMMHUHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOIrO MOAXOAa K €€ H3yYEHHIO.
ConepxaHue CKIAABIBAETCS HM3 CHCTEMBI IMOHATHA O XMMHUYECKOM DJJIEMEHTE W BELIECTBE M CHUCTEMBI MOHSATUUA O
XUMHYECKOM peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHM30BaHbI IO MPUHIIMITY MTOCIEA0BATEILHOTO PA3BUTHS 3HAHUM
Ha OCHOBE TEOPETHYECKUX MPEACTABICHUN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBS3U;

— IpeJICTaBICHUMN 00 ANEKTPOTUTHUECKOM AUCCOLMALIUY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHHMS pPACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKH TMONYYCHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCA MOCIEAOBATENIBHO OT OJHOT'O YPOBHSI K APYrOMY, BBITIONHAS (YHKIMH OOBSICHEHHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEN MPAKTUYECKOTIO MPUMEHEHUS U MOTYyUYECHHS NU3YyYaeMbIX BELIECTB.

OcBoeHue mporpaMMbl MO0 XMMHUU CHOCOOCTBYET (DOPMHUPOBAHHUIO MPEICTABICHUS O XMMHYECKOW COCTaBIISIOLIEH
HAy4YHOW KApTUHBI MUpa B JIOTHMKE €€ CHUCTEMHOMN MPUPOAbI, HEHHOCTHOTO OTHOLICHHUS K HAYYHOMY 3HAHHUIO M METOJaM
No3HaHUsl B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHWUW M3 paHee M3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuid Mup», «buonorus. 5—7 knacce» u «Puszmnka. 7 Kiacey.

[Ipu M3ydeHUN XUMHH MPOUCXOTUT (HOPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHYECKOW JESITEIIbHOCTU YEIOBEKAa W KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3azada
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHM CUCTEMbl XUMUYECKUX 3HAHUM — BaKHEUIINX (PaKTOB, MOHITUN, 3aKOHOB
U TEOPETUYECKUX MOJIOKEHUH, TOCTYIMHBIX 0000LICHUI MUPOBO33PEHUYECKOI0 XapaKTepa, A3blKka HAyKH, B IPUOOIIEHUHU K
HAyYHBIM METOJaM TIO3HAHUS TPU HU3YYCHUU BEHIECTB M XUMUYECKUX pEaKiuid, B (OPMHPOBAHUU U PaA3BUTHH
MO3HABATENbHBIX YMEHUH M WX NPUMEHEHUU B Y4eOHO-TIO3HABATENbHOM M yueOHO-HCCIIENOBATEIBCKON NEATEIbHOCTH,
OCBOEHHH IPaBUJI O€30MaCHOr0 OOPAIEHNS C BEIIECTBAMU B IOBCEIHEBHOM KU3HU.

[Ipu n3ydeHnn XMMHHM Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMsI BaKHOE 3HaAUECHUE MPUOOpeNn TaKue 1ed, Kak:

— (opMHUpOBAaHHE WHTEIUIEKTYaJIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CamM000OpPa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSATEIIbHOMY MPUHATHIO PELIEHUH, CIOCOOHOW aJaiTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM JKU3HH;



— HaIpaBJICHHOCTh OOYYEHHS HA CUCTEMATUYECKOE MPUOOIEHNE 00YUYatOIIUXCsl K CAMOCTOATENbHON MTO3HABATEIbHOM
JEeSATENbHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUH;

— o0ecrieueHue ycioBUM, CIIOCOOCTBYIOLIMX MPUOOPETEHUIO O0YYAIOMIMMUCS ONbITa Pa3HOOOPA3HOU JEATEIbHOCTH,
MO3HAHUS U CAMOIIO3HAHHUA, KIIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHbBIX BUAOB JI€ATEIBLHOCTH;

— (opMupoBaHue 001Ie PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHUN OOBSICHATH
U OLICHUBATh SIBJICHUS OKPY>KAIOIIET0 MHUPA, UCITONb3Yysl 3HAHUS U OIBIT, MOTYYEHHbIE MPU U3YYEHUU XUMHH, TPUMEHSTh
UX MIPU PELICHUU MPoOJIEM B MOBCEAHEBHOM )KU3HU U TPYAOBOU JIEATEIBHOCTH;

— (opMHpoBaHUE Y OOYYAIOIIMXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHUS EHHOCTH XUMHUYECKUX 3HaAHUM IS
BBIPA0OTKH IKOJIOTHYECKU LIEJIECO00PA3HOTO MOBEACHUS B OBITY U TPYJOBOM NESITEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO
310pOBbs U OKPY’KAIOILEW IPUPOJTHOUN CPEBI;

— pa3BUTHE MOTUBAIMHK K OOY4YEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIIMTAHHUIO HA OCHOBE YCBOCHHS
0O0IIEeYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOPY Mpo@uisi M HANpaBIEHHOCTH JaJIbHEHUIIEro
oOy4eHUsl.

OO1ee yuciio 4acoB, OTBEAEHHBIX IJIS U3YUYECHMs] XMMHUU Ha YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs, COCTABISET
136 gyacoB: B 8 kimacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibHbIe XMMUYECKHE IOHATHS

[Ipenmer xumuun. Posib XMMUHK B KWU3HU YeJloBeKa. XMMUA B CUCTEME HayK. Tena u BemecTtBa. Duznyeckue CBOMCTBA
BEIIECTB. ATperaTHoe coCcTosHuE BenlecTB. [loHaTHe 0 MeToaX Mo3HaHuA B XuMuuU. YucTteie BemecTBa U cmecu. CiocoObl
pa3aeneHus: CMECe.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKHUE AI€MEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie M CI0KHBIE BEIIECTBA.
ATOMHO-MOJNEKYISIPHOE YUEHHE.

Xumuueckas ¢opMyrna. BaaeHTHOCTh aTOMOB XHUMHMYECKMX DJJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB.
OtHocuTenpHass aToMHasi macca. OTHOCHUTENIbHAsE MOJIEKYJsipHas Macca. MaccoBas J0Js XHMHYECKOrO JJeMEHTa B
COCJIMHCHMU.



KomnuecTBo BemectBa. Monb. MomnsgpHast macca. B3anmMoCBsI3b KOJIMUECTBA, MACChl M YMCIIA CTPYKTYPHBIX €IMHUIL
BemiecTBa. Pacu€Tel mo popMynaM XUMHUUYECKUX COCTMHEHUH.

OU3NYECKUE U XUMUYECKUE SBICHUS. XUMUYECKasd peakuus M €€ NpU3HAKU. 3aKOH COXPAHEHUS MacChl BEIIECTB.
Xumnueckue ypaBHeHus. Kiiaccudukaius XuMUUecKuX peakiinii (CoeIMHEeHUs, pa3I0KeHUs, 3aMeIeHUs, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOUW MOCY0M, MpaBmiiaMu paboThl B labopaTopuu U nmpuémMaMu oOpaieHus ¢ J1a0opaTopHbIM
o0Opy/IoBaHMEM, H3yUYCHHE U OINHUCaHHEe (U3NYECKUX CBOWCTB OO0pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOJIOJICHHE
dbuzndeckux (MIaBJeHUE BOCKA, TasHHUE JbJa, pACTUPAHUE caxapa B CTYNKe, KUIEHWE W KOHJIEHCAIMs BOJBI) H
XUMUYECKUX (FOpeHUE CBEUYU, MPOKAJIMBAHWE MEJIHON MPOBOJIOKHU, B3aMMOJICHCTBHE MeJIa C KHUCIOTOW) SIBICHUMH,
HAOJII0JIEHUE W ONHMCAHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pa3ioKeHue caxapa, B3aMMOJICHCTBHE CEPHOM
KHUCIIOTHI ¢ XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMOACHCTBUE Kejle3a ¢ PaCTBOPOM
comu meau (II), mzyueHume cmocoOOB pa3jaeiieHUs CMECEil: C TOMOIIbI0 MariuTa, (UIBTPOBAHHUE, BBHIMAPUBAHHUE,
TUCTUJUISIIUSA, XpoMmartorpadus, MPOBEACHWE OYHUCTKH TIOBAPEHHOM COJM, HAONIOJECHHWE U OINHCAaHUE Pe3yJbTaToOB
IPOBEACHUS ONBITA, MWILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3/IaHNE MOJIENIE MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BelecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopon — snemMeHT M mpoctoe BemecTBO. HaxoxkaeHune Kuciaopoaa B
npupoje, Qu3nUeckue M XUMHUYecKue cBoiicTBa (peakiuu ropeHus). Oxcuabl. [Ipumenenue kucimopona. CrocoObl
MOJIYYeHUS KHCIIOpojia B JTaOOpaTOPUU M MPOMBIIIUIEHHOCTH. KpyroBopot kucimopoga B mpupoje. O30H — ajioTponHas
MoAU(GHUKAIUS KUCTIOPOa.

TemnoBoit >PdeKkT XUMUYECKON peakinu, TEePMOXMMUUYECKHE YPaBHEHUS, 3K30- W IHAOTEPMHUYECKHE PEaKIIHH.
TonnuBo: yroyib u MeTaH. 3arpsi3sHeHHE BO3AyXa, YCUICHUE MTapHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOT'O CIIOSI.

Bonopon — aneMeHT u nmpocToe BemecTBo. Haxoxxaenue Bogopoaa B mpupoje, GU3ndeckue 1 XUMUIECKHUEe CBOWCTBA,
MpUMEHEHHE, criocoObl osryyeHus. Kuciaorsl u comnm.

MornspHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue cBorcTBa BOoAbl. Boma kak pactBoputenb. PactBopsl. HachlllleHHbIE W HEHACBIMIEHHBIE PACTBOPHI.
PactBopumocTh BemiecTB B Bojie. MaccoBasi 0Jid BellleCcTBa B pacTBOpe. XUMHUUYECKUE cBOMCTBA BoJibl. OcHOBaHu . Ponb
pacTBOpPOB B MPHUPOJIE U B KU3HU uyeloBeKa. KpyroBopoT Boabl B mpupoje. 3arpsi3HeHHE NPUPOJHbIX BoA. OxpaHa u
OYKCTKA IPUPOJHBIX BOJ.



Knaccudukanus Heoprannueckux coenunenuid. Oxkcuapl. Knaccudukanus okcumos: coneoOpasyromue (OCHOBHBIE,
KHUCJIOTHBIE, amM(poTepHbie) U HecosieoOpasyromue. HomeHnknatypa oxcunoB. dusnueckue M XUMHUUYECKHE CBONCTBA
okcuaoB. IlonyyeHne okCumoB.

OcHoBanus. Knaccudukanus ocHOBaHMI: IIETOYM M HEpacTBOpHUMbIE oOcHoBaHMs. HomeHkiaTypa OCHOBaHUHU.
du3nuecKrue U XMMHUYECKUE CBOKMCTBA OCHOBaHUM. [loryuenne OCHOBaHUM.

Kucnotel. Knaccudukarust kucinor. Homenknatypa kuciaor. dusnueckue M XMMHUUYECKHE CBOMCTBA KHUCIOT. Psif
aktuBHOCcTH MeTasuioB H. H. bekerosa. [lonydyeHnne kucmuor.

Conu. Homenknatypa coneil. @u3nyueckue U Xumuueckre cBoictBa cosei. [lonyyenue coneil.

I'eneTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KayeCTBEHHOE OIpe/IeIeHIE COJIep KaHMs KUCIOpoa B BO3/lyXe, MOJIyYeHre, cCoOrpaHre, paclio3HaBaHue U U3y4eHUe
CBOMCTB KHCIIOPOJia, HAOJIIOACHUE B3aWMOJICCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUS BO3ZHHUKHOBEHHUS W MPEKPAIICHUS
ropeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U OITMCAHUE UX CBOWCTB, MOTYYEHUE, COOMpaHue, paclio3HaBaHHE
U U3y4YeHHE CBOMCTB BoJOpoja (ropeHue), B3aumojiericteue Boaopoaa ¢ okcuaoM menu (II) (Bo3MOKHO HCMONb30BaHUE
BUJICOMATEpUAJIOB), HAaOIIOJeHUE 00pa3lloB BEIIECTB KOJIMYECTBOM | MOIIb, UCCIENOBaHHE OCOOCHHOCTEH PACTBOpPEHUS
BEILIECTB C PAa3JIMYHON PACTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C OINPEAEIEHHON MAacCOBOM J0JIEM PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAUIaMH (HaTpUeM M KasibliieM) (BO3MOXHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
UCClieIoBaHre 00pa3lioB HEOPTraHMYECKUX BEIIECTB PA3TUYHBIX KJIACCOB, HAOMIOACHNE U3MEHEHHUSI OKPACKU MHAMKATOPOB
B pacTBOpax KHUCJIOT U IIeJIouel, u3ydeHue B3aumopehcTBus okcuaa meau (II) ¢ pactBopoM cepHO# KUCIOTHI, KUCIOT C
METAJUIaMH, PEaKUMi HENTpaau3alry, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOI'O MeTajjla APYTUM U3
pacTBOpA COJIM, PELIEHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Ba)KHenIne Kiaccbl HEOPraHUYECKUX COCTUHEHU .

Iepunonnuecknii 3akoH u Ilepuonnmueckasi cucrema xumudeckux 3jaemMeHToB /I. U. MenneneeBa. CtpoeHue
aToMOB. XUMHYeCKasl CBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PeaKIUU

[lepBbie MOMBITKH KJIACCU(DHUKAIIMN XUMUYECKHUX dJeMeHTOB. [ToHsITHE O TpyImax CXOAHBIX AIEMEHTOB (IIETOYHbIE U
IEJIOYHO3EMENIbHBIC METAIIIbl, TaJOTeHbl, MHEPTHHIE Ta3bl). DJEMEHTHI, KOTOphle 00pa3zytoT ampOTepHBIE OKCHUIBI U
TUIPOKCHIBI.

[Tepunonnueckuit 3akoH. [lepuognueckas cucrema xumMmudeckux aeMeHToB . . Menneneea. KopotkoneproaHas u
nuHHONeproiHas Gopmel Ilepuoauueckoil cucrembl xumudeckux sneMmeHToB JI. . Menneneesa. Ilepronbl U rpynmel.
PU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI JIEMEHTA.



Crpoenne atomoB. CoctaB aTOMHBIX snaep. M3orombl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX OOO0JIOYEK aTOMOB
nepBbix 20 xumuyeckux sneMeHToB llepmoamueckont cucrtemsl [I. M. MenneneeBa. XapakTepucThKa XHUMHYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHHUs pajJnyca aTOMOB XUMHUYECKHX DJEMEHTOB, METAJUNIMYECKUX M HEMETAUIMYECKHUX
CBOMCTB IO IpyIIaM ¥ NEPUOJAM.

3nauenue llepuogmyeckoro 3akoHa u llepmoandeckoil CHCTEMBI XMMUUYECKUX DJIIEMEHTOB I PA3BUTHUS HAYKU U
npaktuku. 1. 1. Menaenees — y4€Hbli U Ipak1aHUH.

Xumuueckast cBs3b. KoBaneHTHass (ToOJisipHAsE M HEMOJISIPHAs) CBSA3b. OJIEKTPOOTPULATEIBHOCTh XHMHYECKHX
aneMeHTOB. IoHHas CB:3b.

Crenenp okucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakluH. I[Ipomecchl OKUCIEHUS M BOCCTAaHOBJIEHUS.
OkucnuTeNnn 1 BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pasiioB BEUIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJIEHCTBHUE THIPOKCUAA IMHKA C PACTBOPAMH KHUCIOT U
IIEJI0YEH, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOIIMX INPUMEPBI OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX pEAKUUN (TrOpeHHe,
pEaKLUU Pa3I0KEHUs, COCAUHEHUS).

Mesrcnpeomemmnuwie ceaszu

Peanuzanus MEXIpeaMETHBIX CBA3E€H MPHU M3YyYEHUU XMMHMH B 8 KJIacCe€ OCYIIECTBISETCA YEPE3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX IOHITUHA, TaK W TOHATHH, SIBIAIOMIUXCS CHUCTEMHBIMU Ui OTIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO11ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAY4YHbIN (DaKT, TUIIOTE3a, TEOPHs], 3aKOH, aHaJIU3, CUHTE3, KilacCupuKauus,
NEepUOIUYHOCTh, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, MOJIENb, SIBJICHHUE.

@®usuka: marepus, aToM, DJJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHMJ, HW30TOINbI, PaJlOAKTUBHOCTb, MOJIEKYIa,
AIIEKTPUYECKUM 3apsi], BEIIEeCTBO, TENO, 00BEM, arperaTHOE COCTOSIHME BEUIECTBa, ra3, (U3NYECKUE BEJIUYUHBI, €IUMHULIBI
U3MEPEHHUs, KOCMOC, IUTaHETHI, 3B€3/bl, CONHIE.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpanbl, TOPHBIE MOPOABI, MOJE3HbIE HCKOMAEMble, TOIUIMBO, BOIHBIC
pPECYpPCBL

9 KUIIACC

BemecTBo 1 XUMHYeCKas peaKkuus



[Tepuonnuecknii 3akoH. [lepuonnueckas cucrema xumuueckux snemeHToB [[. M. MenneneeBa. CTpoeHue aTroMOB.
3aKOHOMEPHOCTM B M3MEHEHUU CBOWCTB XUMHUYECKHX JJIEMEHTOB NEPBBIX TPEX MEPHOJOB, Kalaus, KaIblUd U UX
COEIMHEHUH B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B [leproanueckoi CUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BellecTBa: BUJIbI XUMUYECKON CBA3U. THUIMBI KPUCTALIUYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT TUIIa KPUCTAIIMYECKOM PELIETKU U BUAA XUMUYECKOU CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCaM HEOPTaHUYECKUX COCJIMHEHUM, TeHETUYECKasl CBA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuidi Mo pa3audHbIM MpU3HaKaM (TI0 YKMCIIYy U COCTaBY YYAaCTBYIOIIMX B PEaKIUU
BEIECTB, MO TEIUIOBOMY A((PEeKTy, M0 U3MEHEHUIO CTENICHEH OKUCICHUS] XUMUUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, TIO
YYaCcTHIO KaTaau3aTtopa). IK30- U SHAOTCPMHUUECCKUE PEaKIUU, TEPMOXUMHUYCCKUE YPABHEHUS.

[TonsiTue o ckopoctn xuMUUeckol peakuuu. [loHsTHE 00 OOpAaTUMBIX M HEOOPATUMBIX XUMUUYECKUX PEAKIUSX.
IToHsiTHE O TOMOTEHHBIX M TEeTEePOreHHbIX peakuusx. llonsarne o karanuze. IloHATHE O XMMHYECKOM PaBHOBECHM.
@DaKTOpbl, BIUSIONIME HA CKOPOCTh XUMUYECKON PEaKIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU, SJECKTPOHHBIA OajaHC OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHON PEaKIIHMH.
CocraBiieHHE ypaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUd C KCIOJb30BAHHEM METOAA AJIEKTPOHHOTO
Oamanca.

Teopust 3JIEKTPOJUTUUECKON AUCCOIMALMU. OJNEKTPOJHUTHI W HEAEKTPOJIuThl. KaThoHBI, aHHOHBL. MexaHu3m
JTUCCOIIMAIIMKM BEIIECTB C Pa3IWYHBIMH BHJIaMH XUMHYecKkoil cBsi3u. Crenenb auccouuanuu. CuiabHble U clia0ble
AIEKTPOJIUTHL.

Peakmun voHHOTO OOMEHA. YCJIOBHSI MPOTEKAHUS PEaKlMié MOHHOTO OOMEHa, MOJHBIE U COKpAIIEHHBIE HOHHBIC
ypaBHeHHs peakiuii. CBOWCTBAa KHCIOT, OCHOBAaHMW U COJIeH B CBETE MPEACTaBICHUNA 00 SIECKTPOITUTHUECKOM
nucconnanuu. KauecTBeHHbIE peakliuy Ha HOHBL. [loHATHE O rHApOIN3E COJEi.

Xumuyeckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMHM KPUCTAUIMYECKHX PEIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HEMETAILIOB
(rpaduTa U amMasa), CIOXKHBIX BEHIECTB (XJIOpUIa HATPHs), UCCICOBAHUE 3aBUCUMOCTHA CKOPOCTH XUMHYECKOW peakiuu
OT BO3JICHCTBUS Pa3IUYHBIX (PAKTOPOB, UCCIEIOBAHUE IECKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa UCCOIUAIINN
KHUCJIOT, IIeJIoYed M cojiei (BO3MOXHO MCIIOJIb30BAHME BHUACO MATEPHUANIOB), MPOBEIAECHUE OMBITOB, WILIIOCTPUPYIOIIUX
MPU3HAKH TIPOTEKAHMS PEaKIuii HOHHOTO oOMeHa (oOpa3oBaHWE OCajKa, BBIIEICHUE ra3a, 00pa3oBaHUE BOBI), OTBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil (TOpeHue, peakiuu  pas3ioKeHHUs,



COCIMHEHUS), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 KAUYE€CTBEHHBIX PEAKIMil Ha HWOHBI, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl U MX coeTMHEHUS

O6mias xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIC CTENEHU OKUCciIeHus1. CTpoeHue u
¢u3HYecKre CBOMCTBA MPOCTHIX BEIIECTB — rajJOT€HOB. XMMHUUYECKHE CBOWCTBA Ha MpUMepe xJiopa (B3aUMOJACHCTBHE C
MeTajlaMHu, HeMeTaulamu, Iienodamu). XiopoBojgopona. CossHas KHCIIOTa, XHUMHUYECKHE CBOWCTBA, TIOJyYCHHE,
npuMeHeHue. JleiicTBue XJjiopa M XJIOPOBOAOPOJA HAa OpPraHu3M uejioBeka. BakHelIue XJIOpUIbl U UX HAaXOXKJICHUE B
IpUpOJIE.

O6mass xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEPHBIC CTEMCHU
okucaenus. CtpoeHue u (U3UIECKUE CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOJA U CEepbl. AJUIOTPOIHBIE MOJU(PUKAIIUU
KHUCIIOPOJIa U Cepbl. XMMHUUECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHUE, PUBHUECKUE U XUMHUECKHE CBOMCTBA. OKCHUJIBI
cephl Kak MPEJCTaBUTEIIM KUCIOTHBIX OKCHAOB. CepHas KuCJIOTa, (PU3MUECKHE W XMUMHUYECKHE CBOMCTBa (00IIHME Kak
peACTaBUTENS Kilacca KUCIOT U crienuduieckne). XUMHUUYECKUE PEaKIINM, JIe)Kalie B OCHOBE MPOMBIIIICHHOTO CIioco0a
MOJIy4eHUs CEPHON KUCIOTHI. [IpuMenenne cepHoil Kuciaothl. Cou CepHON KUCIIOTHI, KaYeCTBEHHAs PEeakIusl Ha CyIbdar-
noH. Haxoxxnenue cepbl U €€ coeAMHEHUI B MpUpOJie. XUMUUYECKOE 3arpsi3HEHUE OKPYXAIoled Cpellbl COeMHEHUSIMHU
cepbl (KUCIOTHBIE TOXKIM, 3arPA3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpaICHUSI.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpynmnbel. OcCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIECHU
OKHUCJICHHsI. A30T, pacIpOCTpaHEHHE B Mpupojie, GU3NUYecKue U XUMUYecKue cBoicTBa. KpyroBopor azora B mpupo/e.
AmMuak, ero ¢u3nUecKMe M XMMUYECKHE CBOWMCTBA, MOMy4YyeHHE W TpuMmeHeHue. Coild aMMOHHUA, UX (U3HYECKHE H
XUMHYECKUE CBOMCTBA, mpuMeHeHue. KadecTBeHHas peakiusi Ha HOHBI aMMOHUS. A30THAas KHUCJIOTa, €€ IMOJydeHHe,
dusznueckre ¥ XMMUYECKHE CBOWCTBA (0OINME Kak MpEeACTaBUTENS Kiacca KUCIOT U crenuduueckue). McnonbzoBanue
HUTPATOB MU COJIE aMMOHHS B KauyeCTBE MHUHEPAIBbHBIX YIOOpeHUH. XUMHUECKOE 3arps3HEHUE OKpPYKAIOUIeH Cpebl
COCMHEHUAMM a30Ta (KUCIOTHBIE MOXIU, 3arps3HEHUE BO3AyXa, MNOYBbl U BOJOEMOB). Docdop, amioTpomHbie
Moudukanuu hocdopa, husndeckne n xumuaeckue cBorictpa. Okcun docdopa (V) u dochopras kuciaora, GU3NIECKHEC
1 XUMHYECKHE CBOMCTBA, monayueHue. Mcnonp3oBanue ¢hochaTtoB B KaueCTBE MUHEPATBHBIX yIOOPESHHUIA.

O6mrast xapaktepuctuka d31eMeHTOB I[VA-rpymmbl. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpPHBIC CTEICHH
OKHUCJICHHSI. YTJIEPO/, aJUIOTPOITHbIE MOIU(DHUKAIINHU, pACTIPOCTPAHEHUE B TIpUpOIe, HU3NIECKUE U XMMHYECKHE CBOMCTRA.
Ancop6musi. KpyroBopot yriepona B npupoje. OKCuabl yrieposa, ux Gu3n4ecKue 1 XMMAYECKHe CBOMCTBA, JEHCTBUE Ha
KUBBIC OpPraHU3MbI, MOJYYEHHE W NPUMEHEHHE. DKOJOTMYECKHE MpOoOJIeMbl, CBSI3aHHbIE C OKcuaom yriepoaa (IV),
TUNOTe3a T100aJbHOTO MOTEIJIEHUS KIMMaTa, NapHUKOBBIA 3P (dekT. YroibHas KuciaoTa U €€ coiu, ux (unyeckue u



XUMUYECKHE CBOMCTBa, TNoOJydyeHHWEe U mnpuMmeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIICHHOCTH U CEJIbCKOM XO3SHCTRBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX yriepoaa (MeTaH, STaH, JTHUJICH,
aleTUJICH, ATaHOJ, TJUILEPUH, YKCyCHas Kuciota). [IpupogHbie MCTOYHUKHU YTJIEBOJOPOJOB (yrojb, MPUPOJHBINA ras,
He(Th), MPOAYKTHI UX MepepadoTKu (OCH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [IoHsITHE 0 OMOJOTHYECKU Ba)KHBIX
BEIIECTBAaX: XXKUpax, OelKaxX, yrieBojax — U WX POJIM B JKU3HU UeloBeka. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCTMHEHUH.

Kpemnuii, ero puznueckue u XMMUYECKUE CBOMCTBA, MojdyuyeHUe U npuMeHeHrne. CoeTMHEHUsT KPEMHUSI B TIPUPO/IC.
O6mue npencraieHusi o0 oxkcuae kpemuust (IV) u kpemaueBoi kucimore. CUIUKAThl, UX HUCIOIb30BaHUE B OBITY, B
IPOMBIIIIJICHHOCTH. BaxkHelme cTpouTenbHbIe MaTepHabl: KEpaMHUKa, CTEKJIO0, IIEMEHT, O€TOH, kene300eToH. [Ipobiemsl
0€301acCHOT0 MCTOJIb30BAHUS CTPOUTEIbHBIX MAaTEPHAIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pa3IoB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, TPOBEJICHNE KaUeCTBEHHBIX peaKIuii Ha
XJIOPUJI-MOHBI U HAOJIOICHUE MPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaKarolue (pU3NUecKHe U XMMUYECKUE CBOMCTBA
TaJIOT€HOB U WX COCAMHEHHI (BO3MOKHO HCIOJB30BaHHME BHIEOMATEpPHAIOB), O3HAKOMJIEHHE C OOpas3liaMu XJIOPHUIOB
(rajoreHuI0B), 0O3HAKOMJIEHHE C 00pa3llaMu cepbl U €€ COeMHEHUAMH (BO3MOKHO HCIIOJIb30BAaHUE BHAEOMATEPHUAIIOB),
HaOoleHne Tmpoliecca OOYTIMBaHUA caxapa MOJ JIEWCTBUEM KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI, H3Y4YCHHE
XUMUYECKUX CBOMCTB pa30aBJIEHHONW CEPHOM KHCJIOTHI, IPOBEJACHHUE KAuyeCTBEHHON pEakIMu Ha CyabpaT-unoH U
HaOII0/IeHHe TIPU3HaKa e MpOTeKaHUs, O3HAKOMJICHHE ¢ (DM3WYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa U UX COSAUHCHUU
(BO3MOYKHO HCITOJTb30BaHUE BUJICOMATEPUANIOB), 00pa3iaMu a30THBIX U (HocPOpHBIX yI0OpeHH, moaydeHue, coonupanue,
pacno3HaBaHUWE M W3y4YEHUE CBOWCTB aMMMaKa, MPOBEICHME KauyeCTBEHHBIX PEAaKIUi Ha MOH aMMOHUS U (ocdaT-uoH U
M3YUYEHUE TMPU3HAKOB HUX IMPOTEKAHUS, B3aUMOJECUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEAblO (BO3MOKHO
MCIIOJIb30BAaHUE BHUJICOMATEPHUAJTIOB), W3YYEHUE MOJIENIEH KPHUCTAIUIMYECKUX pEmETOK anmasa, rpaduta, dymiepeHa,
O3HAKOMJICHHE C TIPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM MPOTHBOTasa,
MoJIy4yeHue, coOupaHue, paclio3HaBaHUE U W3YUYEHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX PEaklMil Ha
KapOOHAT W CWJIMKAT-WOHBI M W3YYCHHE NPHU3HAKOB WX MPOTEKAaHWS, O3HAKOMJICHHE C TMPOIYKIIMEH CHUIUKATHON
MIPOMBIIIJIEHHOCTH, PEUIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHeilne HeMeTaIbl U KX COSTUHEHUS.

MeTausibl M UX COeITMHEHUS

OO6miast xapakTepUCTUKa XMMHUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHMM HUX TonoxkeHus B Ilepmoamueckoit
cucreme xumuueckux 3nemeHtoB Jl. . MenaeneeBa u crpoeHust aroMoB. CTpoeHre MeTauioB. M eTaunyeckas CBs3b U
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METAJUIMYECKAs] KPUCTAIMYECKass peIIETKA. OJEKTPOXUMHUUYECKUH psAX  HANpsOKEHUHA MeTauioB. Pusndeckue u
XUMUYECKHE CBOWCTBA MeTaioB. OOImue cnocoObl moyiydeHus meTamuioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHBIC
crnocoObl 3auuThl UX OT Koppo3uu. CrutaBel (CTalb, YYryH, AIOPATIOMUHHUH, OpOH3a) MU HMX NpPUMEHEHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[Ilenounbie MeTauibl: noJyioxkeHue B Ilepuoanueckont cucreme xumuueckux 3iemeHToB /. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaxoXJeHUEe B mpupoje. OPuznveckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus u kamus). OKcuabl u
TUJIPOKCHUIBI HATPUS U Kanud. [[puMeHeHre 1MIeI0YHbIX METAJJIOB U UX COCIMHEHMUIA.

[Iles10uHO3EMENBHBIE METAJIIBI MArHUM M KaJdblUi: nojioxkeHue B [lepruoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. . MeHnneneeBa, CTpOEHHE HUX aTOMOB, HAaXOXJEHHE B mpupojae. PU3MYECKHEe W XUMUYECKHUE CBOMCTBA MarHus U
Kanblusl. BaxkHemme coeMHeHUsT Kbl (OKCUT, TUAPOKCHU, CoJn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHS.

AnroMuHui: nosioxkenue B Ilepuoauueckoil cucreme xumuueckux snnemeHtoB . . MenaeneeBa, cTpoeHHe aToma,
HaxoXJIeHue B npupoje. dusnueckre U XMMUYECKUE CBOMCTBA altoMuHUA. AMDOTEpHBIE CBOMCTBA OKCHA U THAPOKCHIA
AJTIOMUHUS.

Keneszo: monoxkenue B lleprommueckor cucreme xumuueckux sineMeHToB J[. M. MenpeneeBa, ctpoeHue aroma,
HaxoXJeHue B mpupoje. Ouznueckue M XUMHYECKHE CBOMCTBa »kene3a. Okcuubl, ruapokcuasl u conu xeneza (II) u
xenes3a (III), ux cocras, cBOWCTBA U TOJIyUEHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE C 00pa3laMy METAJUIOB M CIUIABOB, UX (DU3NYECKUMU CBOMCTBAMHU, U3YUCHHUE PE3YyIbTATOB KOPPO3UHU
METaJUIOB (BO3MOKHO HMCIIOJIB30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEN B3aMMOJIECHCTBUS OKCHJA KajbLUS U HATPUS C
BOAOM (BO3MOKHO MCIOJIb30BAHUE BUAEOMATEPHUAIIOB), UCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHHUS KeTe3a
B KUCJIOpOA€E (BO3MOKHO MCIIOJIb30BAHUE BHUACOMATEPHAIOB), IPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKLMil Ha HOHBIL:
MarHusi, Kajubllusi, amioMuHus, nuHka, kene3a (II) u sxemeza (III), memm (II), HaGmromeHwe W OmMUCaHWE MPOIECCOB
OKpallMBaHUs [JIAMEHU MOHAMU HATPUs, Kalus U KaJIblUs (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUATIOB), UCCIEOBAHUE
aM(OTEpHBIX CBOWCTB THAPOKCHA ATIOMHHHUS W THAPOKCHUIA IMHKA, PEIICHHWE SKCIEPUMEHTAIbHBIX 3a7a4 MO TeMe
«BaxHeiimue MeTalIbl U UX COCIUHECHUI).

XuMHS U OKPY:KAaWIIAs cpeaa

BemectBa n mareprasibl B ITOBCETHEBHOM XKU3HU YEJOBEKAa. be3omacHOe HMCIONb30BAaHHUE BEIIECTB M XMMUUYECKHUX
peakiuii B ObITy. [lepBast momMoIlb NpU XUMUYECKUX 05KOTaX U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpY’Karollel cpenbl (mpenesibHas JomycThUMasi KOHIIEHTpauus Beulects, nainee — [1JK).
Ponp xumMuu B pelieHnH 3K0JIOTMYECKUX MPOOIeM.
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Xumuueckuiit IKCnepumenm:

M3yueHUe 00pa3lioB MaTepPHAIIOB (CTEKJIO, CIJIaBbl METAJIOB, MOJIUMEPHBIE MaTEPUAIIBI).

Mesxcnpeomemmnuie ceasu

Peanuzamus MexXnpeaMEeTHBIX CBA3CH MPU U3YUCHUU XUMHU B 9 Kilacce OCYHIECTBIISIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX EeCTeCTBEHHO-HAYYHBIX TMOHATUM, TaK W TOHATUM, SBISIOMIMXCS CUCTEMHBIMH Ji OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61ue ecTeCTBEeHHO-HAYYHbIC MMOHATHS: HAy4YHbIA (haKT, TUTIOTE3a, 3aKOH, TEOPUs, aHAIU3, CUHTE3, KiIacCUpUKaIus,
NEePUOJUYHOCTh, HAOJIOJICHUE, DKCIIEPUMEHT, MOJCITUPOBAHUE, U3MEPEHUE, MOJECNb, SBJICHUE, MapHUKOBBIA A(pPeKT,
TE€XHOJIOTHS, MATEPHUAIIBI.

®dusuka: marepus, aToM, dDJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIUJ, HU30TOIbI, PaJUOAKTUBHOCTH, MOJIEKYJa,
AIEKTPUUYECKUI 3apsijl, MPOBOAHUKH, MTOTYITPOBOIHUKH, AUICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TE€J0, 00hEM, arperaTHoe
COCTOSIHME BEIIIECTBA, Ta3, PacTBOP, PaCTBOPUMOCTh, KpPUCTAJUIMYECKas peméTka, CIUIaBbl, (PU3MUYECKUE BEIUYHUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢dorocunTe3, gpixaHuwe, Owocdepa, DSKOCHUCTEMa, MHUHEPAIbHBIC YIOOPECHHS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHBIE BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpANbI, TOPHBIE MOPOMABI, IOJE3HBIE HCKOMAaeMbIe, TOILUIMBO, BOJIHBIE

PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yIbTAaThl OCBOCHHS IPOrpaMMBbl OCHOBHOTO OOIIEro 0Opa30BaHMS JIOCTUTAIOTCS B XOAC¢ OOyYCHHS
XUMHUHA B €JIWHCTBE YYeOHOW M BOCIHTATCIBHOM MACATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMHA POCCHUCKUMH
COITMOKYJIbTYPHBIMH W JYXOBHO-HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHATHIMH B OOINCCTBE IIpaBUJIaMH W HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOTIO3HAHHUS, CAMOPA3BUTHS U COIMAIIM3AIIMN 00yYatoOnXCsl.

JIngyHOCTHBIE pE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCA PYKOBOJCTBOBATHCS CHUCTEMOW TMO3UTHUBHBIX
[IEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE OIbITA JECITCIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)naTprMoTHYECKOro BOCIIMTAHUSA
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IIEHHOCTHOT'O OTHONIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYyYHOMY HACJEAMIO, TOHUMAaHUS
3HAYEHUS XMMHYECKOW HAyKW B JKU3HU COBPEMEHHOTO O0IIecTBa, CIIOCOOHOCTH BIIAJIETh 1OCTOBEPHON MH(OpManuen o
MEePEIOBBIX JOCTHIKEHUSAX U OTKPHITUSAX MUPOBOM M OTEYECTBEHHOW XUMUHU, 3aMHTEPECOBAHHOCTU B Hay4YHBIX 3HAHUSAX 00
yCTpPOICTBE MUpa U OOIIECTBA;

2)rpaxaaHCKOro BOCIUTAHUS:

IPEACTaBICHUS O COIMATIBHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUM B KOJUJIEKTUBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOUIIECTBEHHO IMOJIE3HOM, y4eOHOMCCIIEI0OBATENBCKOM, TBOPUECKON M JIPYTUX BHJIAX JEATEIbHOCTH,
TOTOBHOCTH K pPa3sHOOOpPa3HOM COBMECTHOM JESTEILHOCTH TPU BBIMOJHEHUH YYeOHBIX, ITO3HABaTEIbHBIX 3aj1ad,
BBITIOJIHCHUU XUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHUMAHUIO H
B3aMMOIIOMOIIIM B MPOIIECCE ITOM Yy4eOHOW NesATeIbHOCTH, TOTOBHOCTH OIEHMBATH CBOE MOBEJACHHE M IMOCTYNKH CBOMX
TOBAPUIIECH C TTO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS TTOCJICICTBUI TTOCTYIIKOB,;

3)eHHOCTH HAYYHOI0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEHIECTBE M XHUMHYECKOW peakldH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U COCTABJISIIOLIME OCHOBY ISl IOHMMAHUS CYIIHOCTH HAY4YHOW KapTUHBI MUpa, MPEACTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3AUMOCBA3SX UYEOBEKAa C MPUPOJIHON Cpeloil, 0O pojii XUMHUU B
MO3HAHUH 3THX 3aKOHOMEPHOCTEN;

No3HaBaTEIbHbIE MOTHBBI, HAMPABJICHHBIE HAa MOJYyYE€HHUE HOBBIX 3HAHWM MO0 XMMHH, HEOOXOAUMBIE JUIsl OOBSICHEHUS
HAOII0JJaeMBIX TPOIECCOB U SBJIICHUH, MO3HABaTEIIbHON, MH()OPMAIIMOHHOW W YHUTATEIbCKOW KYJIBTYPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbBHOM paboOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOU JUTEPATYpPOM, MOCTYNMHBIMU TEXHUYECKUMU
cpelncTBaMu MHPOPMAITMOHHBIX TEXHOIOTU;

UHTEpeC K 0OYUYCHHUIO M TTO3HAHMIO, JTI0003HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaM000Pa30BaHUIO, MPOSKTHOU
Y UCCJIeI0BATEIbCKOM JACATEIBHOCTH, K OCO3HAHHOMY BBHIOOPY HAMPABICHHOCTH M YPOBHS 00y4YEeHUS B JAIbHEUIIIEM;

4)¢popMmupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTU U3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0pOBbIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3
KU3HU, OCO3HAHHME MOCJIEACTBUNA U HENPUATUE BPEAHBIX MPHUBBIUEK (YMOTPEOJICHHS AJKOTOJsl, HAPKOTHKOB, KYpEeHHS),
HEOOXOTMMOCTH COOJTFOICHHS TIPABUIJI OE€30MACHOCTH MPHU OOpaIeHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY M peaTbHOU
KU3HU;

5)Tpya0BOro BOCIIUTAHMS:

WHTEPEC K MPAKTUYECKOMY HM3YyUCHHIO Tpodeccuili u Tpyna pasIuyHOrO pojaa, YBaXKEHHUE K TPyAy U pe3ylbTaraM
TPYIOBOM AEATEILHOCTH, B TOM YKCJIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBINA BBHIOOD
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WHJMBUAYabHOU TPACKTOPUU MPOJOJDKEHHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTU K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoN MpodecCUHOHANIBHOM JEATETbHOCTA M Pa3BUTHUS HEOOXOIUMBIX
YMEHU, TOTOBHOCTh aalITUPOBATHCS B TPOPECCUOHATILHOMN CpEJIE;

6)3K0J1I0TUYeCKOr0 BOCIIUTAHMS:

AKOJIOTUYECKH 11eJIECO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOUYHUKY KU3HHU Ha 3eMiie, OCHOBE €€ CYIeCTBOBaHUS,
MOHUMAHHUE IICHHOCTH 3JI0POBOTO U 0€30macHOrO 00pas3a >KW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY U TMCHUXHYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIIOJCHUSI MpaBMil O€30MacHOr0 TMOBEICHUS TPHU
paboTe C BeIIeCTBaMH, a TAK)KE B CUTYaIMSIX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTU TPUMEHATH 3HAHUS, TMOJydaeMble MPU HM3YYCHUU XUMHH, JJIs pElIeHUs 3a/ad, CBS3aHHBIX C
OKpY’Karoled NPUPOTHON Cpeoil, I TOBBIIIEHUS YPOBHS OKOJOTHMYECKOW KYJIbTYPhl, OCO3HAHHUS TJIOOATBHOTO
XapaKTepa dKOJOTHYECKUX MPOOJIeM W MyTel MX PEIIeHUs MOCPEJICTBOM METOJIOB XUMHUHU, YKOJOTUUECKOTO MBIILICHHUS,
YMEHHS PYKOBOJICTBOBATHCS UM B MTO3HABATEJIBHON, KOMMYHUKATUBHON U COLIMATILHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaMeTHBIX Pe3yabTaTOB BBIJCISIOT 3HAUMMBIE JUIsI (POPMHUPOBAHUS MUPOBO33PEHUST 0OIICHAYUHbIE
MOHATHUS (3aKOH, TEOpHUsI, TPUHIIUII, TUIIOTE3a, (PaKT, cCUCTEMA, MPOIECC, SKCIIEPUMEHT H JPYToe€.), KOTOPhIE UCIIOIb3yIOTCS
B €CTECTBCHHO-HAYUYHBIX YUYEOHBIX MpeaMeTax M II03BOJIIIOT Ha OCHOBE 3HAHUW W3 ATHUX NPEIAMETOB (OPMHPOBATH
IpeACTaBICHUE O IICJIOCTHOW HAy4YHOW KapTUHE MHUpa, W YHUBEpCAIbHBIC YydeOHBIC MEHCTBUA (ITO3HABATEIIBHBIC,
KOMMYHHMKAaTUBHBIC, PETYJISATHBHBIE), KOTOpHIE O0OECIeuynBalOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHBHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOM ACATEILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBUS:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIILJICHUS! TIPM OCBOCHUHU 3HAHUM: PACKPBIBATh CMBICT XUMHYECKHUX
MOHATUHN (BBIACIATh UX XapaKTEpHBbIC MPU3HAKHM, YCTAaHABJIMBATh B3aUMOCBS3b C JIPYTMMH IOHSITHUSAMH), UCIIOJIb30BATh
MOHATHS 11 OOBSICHEHHUS OTACIBbHBIX (PAKTOB W SBIICHHWM, BBIOMpPATh OCHOBAaHUS WM KPUTECPUU JUIS KiaccHUDUKaIMH
XUMHUYECKMX BEIIECTB U XUMHUUYECKHX PEAKIHM, yCTaHABIMBATh MPUUYUHHO-CICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU
W3y4YEHHUs, CTPOUTH JIOTUUECKHUE PaACCYXJACHUS (MHAYKTUBHBIC, JIEIyKTHUBHBIC, IO aHAJIOTHH), JejaTh BBIBOJBI U
3aKII0UYCHUS;

YMEHHE TIPUMEHSATH B MPOIECCE MO3HAHUS MOHATUA (TIPEeIMETHBIC U METalpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIEC)
MOJICIH, MCIOJIb3yeMbIe B XHMHH, MPEOOPa30BBIBATH ITUPOKO MPUMEHSIEMBIC B XUMHUH MOJICIBHBIC TPEACTABICHUS —
XUMHUYECKHM 3HaK (CUMBOJI 3JIEMEHTA), XUMHYeCcKass (GopMysia U ypaBHEHHE XMMUUYECKON PEaKIui — IIPH PEIICHUH y4eOHO-
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MO3HABATEIBHBIX 3aJlay, C Y4E€TOM OSTHUX MOJICJbHBIX MPEICTABICHUN BBIABISATh U XapaKTepHU30BaTh CYIIECTBEHHBIC
MIPU3HAKA M3YYa€MBIX OOBEKTOB — XUMHYECKHX BEIIECTB U XUMUUYECKUX DPEaKIMM, BBISBISATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJICICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3YYa€MBbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciienoBare/ibckue J1eiicTBUSA

yYMEHHUE UCTO0JIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHMUSI, 4 TAK)KE B KAYECTBE OCHOBBI JIJIsI
dbopMupOBaHUS TUTIOTE3BI TTO TPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYKJICHU;

MpUOOpPETeHHE ONbITa IO TUIAHUPOBAHUIO, OPraHM3allMd W TMPOBEICHHUIO YUYEHHUYECKHUX OSKCIEPUMEHTOB, yMEHHUE
HaOJII0IaTh 32 XOJIOM MPOIecca, CAaMOCTOSITEILHO MTPOTHO3UPOBATh €ro Pe3yybTaT, (GOPMYIUPOBATH 000OIIEHUS U BHIBOIbI
10 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIIEA0OBAHUS, COCTABISATH OTYET O MPOEIaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UH(POPMAITHIO PA3TUUHBIX BUJIOB B (OPM TIPEACTaBICHUS,
MOJIY4aeMYIO M3 Pa3HbIX HCTOYHUKOB (HAYUHO-TIOMYJISIPHAS JTUTEpaTypa XUMHUECKOTO COJICpKAHUS, CIIPABOYHBIE ITOCOOUS,
pecypcebl IHTEpHETA), KPUTHYECKU OIIEHUBATH MPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(OPMAIIUIO;

yMEHHE NPHUMEHSTh Pa3ju4yHble METOAbl U 3alpoChl MPU TMOUCKE M O0TOOpe MHPOPMAIMU M COOTBETCTBYIOIIUX
JTAHHBIX, HEOOXOAMMBIX ISl BBIMIOJHEHUS YYEOHBIX U MO3HABATEIBHBIX 3a/1a4 OMPENeIEHHOTO TUIIA, TPUOOPETEHUE OIbITa
B 00JacTH HCIMONb30BaHUSA WH(MOPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, OBJIAJIEHUE KYyJIbTYpOd aKTHUBHOTO
UCIIOJIb30BaHUS PA3TUYHBIX IMOUCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BBIOMpaTh ONTUMAJbHYIO (OopMy MpencTaBleHUS
MHGOPMAIINK YU WITIOCTPUPOBATH PEIllaeMble 3a7a4l HECIOXKHBIMH CXEeMaMH, TuarpaMMaMu, ApyruMu GopmMamu rpapuku
1 UX KOMOHMHAIASIMHU;

yYMEHHE HMCIOJIb30BaTh U aHAJIU3UPOBAThH B IMpoliecce yUeOHOM M MCCIeA0BAaTEeNbCKON IEATETbHOCTH UH(POPMAIUIO O
BJIMSTHUU TIPOMBIIINIEHHOCTH, CEJIbCKOTO XO3SMCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHOM CPEeIbI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0Jie nuanora u (W) TUCKYCCUH) TIO CYIIECTBY 00CyXaaeMoii TeMbl, (POpMyTupoBaTh
CBOM IPEJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHHUS IPEIJIOKEHHON 3a/1a4u;

YMEHUS NPE/ICTABIATh MOJTYyUYECHHbIE PE3YJbTaThl TO3HABATEIbHON JAEATEIbHOCTA B YCTHBIX U MUCHMEHHBIX TEKCTaX;
JIeNaTh MPE3CHTAINIO PE3yJbTaTOB BBITOJTHEHHUS XHMHUYECKOTO JKCIEpPHUMEHTa (J1a00opaTOpPHOTO OMbITa, JabopaTOpHOM
paboOTHI M0 UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOIO MPOEKTA);

YMEHHUSI Y4YEOHOTO COTPYJHHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOM ITO3HABATEIbHONM M MCCIEAOBATEIbCKON
JESTENHHOCTH TIPU PEIICHWH BO3HUKAIOMHUX MPOOJeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTIACOBAHUS TO3MITUI
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(obcyxaeHuss, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPJAWHALMS COBMECTHBIX ACHCTBUH, ONpEAEICHUE KPUTEPHUEB
10 OIICHKE Ka4eCTBa BBIMOJIHEHHON pabOTHI U IpyTHe).

PeryasiTuBHbIe YHHBepCcaJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSATENbHO ONpPENENsATh LENU AESITeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U MPH
HEO0OXOJIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTD, BEIOMpPATh Hanbosee 3 PEeKTUBHbIE CIOCOOBI pelIeHUsT YYeOHBIX U
MO3HABaTEIbHBIX 3aJlay, CaMOCTOSTEIbHO COCTaBIATh WM KOPPEKTHPOBATH MPEAJIOKEHHBIM aNrOpuTM JEHCTBUN TpH
BBIMOJTHEHUH 3a/IaHUM ¢ YYETOM MOJYUYEHHUsI HOBBIX 3HAaHUM 00 M3ydaeMbIX 00bEKTaX — BEIIECTBAX M PEaKIUAX, OLIEHUBATh
COOTBETCTBHME IOJIYYEHHOT'O pe3yJibTaTa 3asBJICHHOM 1€/, YMEHHE HCIOJIb30BaTh W aHAIU3UPOBATh KOHTEKCTHI,
npearaemMbie B yCIOBUM 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpeaMeTHBIX pPE3yAbTaTOB IO OCBOCHHUIO O053aTEILHOTO COJEpX aHUS, YCTAaHOBJICHHOTO JaHHOM
denepanbHOil paboueil mMporpaMMoM, BBIJIEISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4HbIE 3HAHHUS, YMEHHUS U CIOCOOBI
NeNCcTBUH, cienuuueckue sl MpeaMeTHON 001acTu « XUMHUS», BUABI IE€SITEIbHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHUS, €T0
UHTEPIIPETAlNH, IPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonity oOyuenus B 8 kiiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD
y 00y4aromuxcsi yMEHH:

* PacKpbIBATh CMBICI OCHOBHBIX XUMHYECKUX MTOHSATHI: aTOM, MOJIEKYJa, XUMUYECKHI AJIEMEHT, MPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, CMECh (OAHOPOAHAs M HEOJHOpPOAHAs), BAJIEHTHOCTb, OTHOCHUTENIbHAsi aTOMHAas |
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAsl Macca, MaccoBasl J0JiI XUMHYECKOIO 3JIEMEHTa B
COCIMHEHUU, MOJISPHBIM OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJb, JJIEKTPOOTPUIIATEIBHOCTh, CTEIEHBb
OKHUCJICHMSI, XMUMHYECKas peakius, KiIacCU(PUKAIMS pEeaklUuid: PEaKIUu COCIUHEHUS, PEaKIMH pa3IoKeHUs,
peaKkIuy 3aMeIleHus, peakuuu oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaKLUHU, TETJIOBOM 3(PQEKT peakuuu, sapo
aTOMa, 3JIEKTPOHHBIN CJIOW aToMa, aTOMHAasi OpOUTalb, paJuyC aTOMa, XMMUYECKas CBSI3b, ITOJISIPHAs U HETIOJISIPHAS
KOBaJICHTHAsl CBsI3b, MOHHAs CBSA3b, MOH, KAaTHOH, aHUOH, PacTBOpP, MaccoBas J0Js BelecTBa (IPOLEHTHas
KOHIICHTpAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHX IMOHATUA M NPUMEHATH 3TH MOHATHS NPU ONUCAHUU
BEIIECTB M UX MPEBPALLICHUM;

e HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTABJIEHUs (POPMYJI BEIIECTB U YPABHEHUI XUMHUECKUX PEAKLINAN;
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OMpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEJUHEHUSIX, CTETECHb OKHUCJICHUS DJEMEHTOB B
OMHAPHBIX COCIMHEHUSX, MMPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COeAMHEHUU mo dhopmyiaM, BU
XUMUYECKOU CBSI3M (KOBAJEHTHAsI U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpeiBaTh cMblica Ilepuoanueckoro 3axkoHa /. 1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHUE IIEPUOIUUECKOU
3aBUCUMOCTH CBOMCTB XUMHYECKHX OJJEMEHTOB OT HX TNoyoxkeHuda B Ilepuoamueckoil cucreme, 3aKOHOB
COXpPAaHEHHUSI MACChI BELIECTB, TOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTrajipo;
OMUCHIBATh U XapaKTEPU30BaTh TAONMHUHYIO (popmy [lepuoandyeckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3inyaTh
MOHSTUS «TJIaBHAs moarpymnmna (A-rpynmna)» u «mnodouHas noarpynmna (b-rpynmna)», mansie u 00ibIINE TIEPHUOJIBI,
COOTHOCUTH 0003HAUCHHUS, KOTOphIE UMeIoTCs B Tabnuie «llepuoandeckas cucreMa XuMudeckux aeMenToB J[. 1.
MeHieneeBay ¢ YUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U 3aps i sApa,
00111ee YMCII0 DJIEKTPOHOB U paCIpeIe]ICHUE UX 0 DJICKTPOHHBIM CIIOSIM);

KJIacCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPraHMYECKUE BEIIECTBA, XMMHUYECKHE peakiuu (10 YHUCIy H
COCTaBYy yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEINIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMUCHIBaTH) OOIIME XUMUYECKHME CBOMCTBAa BEIIECTB PAa3JIMYHBIX KIACCOB, TMOJTBEPKaas
ONMCaHue MPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIU;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTAaBa, BO3MOXHOCTH IPOTEKAHUS
XUMUYECKHUX MPEBPAILIECHUI B Pa3JIMYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl BEIIECTB, MAacCOBYIO JIOJI0 XHUMHUYECKOIO
areMeHTa 1o (HopMysie COSTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOIUTH PACUETHI IO YPaBHEHUIO
XUMHUYECKOU pEaKIUH;

NPUMEHSITh OCHOBHBIE OIEpPAllMd MBICIHUTENIbHON NESITebHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTEeMaTH3allNI0, KIaCCU(UKAINIO, BBISBICHUE NPUYMHHO-CICICTBEHHBIX CBSI3€M — /I HW3y4YeHUs CBOWCTB
BEIIECTB M XUMHYECKUX PEAKIUi, €CTECTBEHHO-HAy4YHbIE METOJbl MO3HAHUS — HaOJIIOJCHUE, H3MEpPEHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );

CJIeIOBATh MPaBUJIaM MOJB30BAHMS XUMHUYECKOU MOCYION M JIa0OpaTOpPHBIM 00OPYIOBaHUEM, a TAKXKe MpaBUIIaM
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH TIO0 BBIMIOJHEHUIO JTaOOPATOPHBIX XUMUUYECKHUX
OTNBITOB MO TOJYYECHUIO W COOMpPAHWIO Tra3000pa3HbIX BEIIECTB (BOAOPOAA W KUCIOPOAA), MPUTOTOBICHHIO
PacTBOPOB C ONPEAEIEHHON MACCOBOM JI0JIEH PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATh M MPOBOJAUTH XUMHUYECKUE
AKCHEPUMEHTHI MO PACHO3HABAHUIO pPACTBOPOB IIEJOYEW W KUCIOT C TOMOUIbI0 HMHAMKATOPOB (JaKMYC,
dbeHondTanenH, METUIOPAHX U IPYTHE).
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K xoHIy oOyueHus B 9 kijiacce mpeaIMeTHbIEC pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH
y 00y4aromuxcsi yMEHHM:

PacKpbhIBaTh CMBICI OCHOBHBIX XHMHMUYECKHUX TOHSTHUN: XUMHUYECKUM DJIEMEHT, aTOM, MOJIEKYyJia, MOH, KAaTHOH,
aHUOH, TIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPHUIATENIBHOCTh, CTENIEHb OKUCIECHUS,
XUMUYECKasi peakiusi, XMMHUYECKas CBs3b, TEIUIOBOM 3(P(EKT peakiuu, MOJb, MOJSPHBI 00BEM, pacTBOD,
ANEKTPOIUTHI, HEINEKTPOJIUTHI, DIEKTPOJUTUYECKAs AMCCOLMAIMS, PEaKIMM HOHHOro OOMEHa, KaTalu3aTop,
XUMHUYECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpATHUMBbIC PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEaKIUu,
OKHCITUTEb, BOCCTAHOBUTEIb, OKHUCJICHHUE U BOCCTAHOBJICHUE, AJJIOTPOMNUS, aM(POTEPHOCTb, XUMHUYECKasl CBS3b
(koBaJieHTHAsl, MOHHAs, METANTMYECKas), KPUCTAJUTMYECKasl PEIIETKa, KOPPO3Us METAJUIOB, CIUIaBbl, CKOPOCTh
XUMUYECKOU peakIinu, mpeeabHo nomnyctumas konuenrpanus [TJIK BemecTsa;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHX TOHSATUNW M TMPUMEHSATH ATU TMOHSTHS MPU OMUCAHUM
BEIIECTB M MX MPEBPAICHU;

UCITIOJIH30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUsI ()OPMYJT BEIIECTB U YPaBHEHUNM XUMHUUECKUX PEAKIINA;
ONpPENENATh BAJEHTHOCTh M CTENEHb OKUCIECHUS XMUMHYECKHUX AJIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTaBa,
NPUHAITICKHOCTh BEIIECTB K OMpPENeNEHHOMY KJaccy COeAMHEHUH 1o ¢GopMmynaMm, BUJI XUMHYECKOW CBS3U
(xoBaJIeHTHAsI, MOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX COSUHEHUSX, 3aps]l HOHA IO XUMHUYecKoi (hopmyre,
XapakTep Ccpenbl B BOJHBIX pacTBOpaxX HEOPraHUYECKUX COEIWHEHMM, THUN KPUCTALIMYECKOW PEHETKH
KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMmbIcha [lepuonnueckoro 3akona JI. 1. MenaeneeBa u AeMOHCTPUPOBATh €r0 IOHUMAHUE: OMUCHIBATh
U XapakTepu3oBaTh TabmuuHyo Gopmy Ileproandyeckoil cucTeMbl XUMUYECKUX SJIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHas moarpymnmna (A-rpynma)» U «mobounas moarpymnmna (b-rpymma)», manele W OONBIIME TIEPUOJBI,
COOTHOCUTHh 00O3HAYEHUs, KOTOpPHIE HMMEIOTCS B MEPUOJAMYECKON Taliulle, C YUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, oOlllee YUCIIO JIEKTPOHOB U PACIPEACIICHUE UX
0 BJIEKTPOHHBIM CJI0SIM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB JIEMEHTOB U UX COCTMHECHUI
B IIpeieaX MaJbIX NEPUOIOB U TJIABHBIX MOATPYIII C YUETOM CTPOEHHUS UX aTOMOB;

KJIacCCU(ULIUPOBATH XUMUYECKUE DJIEMEHTBI, HEOPraHMYECKUE BEIIECTBA, XUMHUYECKHE peakiuu (110 YHUCIy H
COCTaBy YYACTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, M0 WU3MEHEHHWIO CTENCHEH OKHCICHUS
XUMUYECKUX PJIEMEHTOB);
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME U crelUPUUECKIE XUMUUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
MOATBEPXKAasi ONMHUCAHWE TPUMEPAMH MOJEKYJSIPHBIX W WOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX XHUMHYECKUX
pEaKLHnii;

COCTaBIIATh YPABHEHHS AJICKTPOJUTHYCCKON TUCCOIMAIIMN KHCIIOT, IIENOYeH U COJIeH, MOHBIC W COKPAII¢HHBIS
YpaBHECHHS PEaKIMii MOHHOTO OOMEHA, YpaBHEHUS PEaKIMi, MOATBEPKIAIOIINX CYIICCTBOBAHUE T'C€HETHUECKOU
CBSI3M MKy BEIICCTBAMU PA3TMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTH OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEICTBOM COCTABJICHUS 3JCKTPOHHOTO
OanaHca ITUX peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT MX CTPOCHUS, BO3MOXKHOCTH IMPOTCKAHUS XUMHUYCCKHX
NPEBpaICHUI B Pa3TUYHBIX YCIOBUAX;

BBIUHC/ISATh OTHOCHTEIIBHYIO MOJICKYJSIPHYIO M MOJIIPHYKO MacChl BEIIECTB, MAacCOBYIO JIOJIFO XHMHYECKOTO
aeMeHTa 1o (GopmyJie COSTMHEHMS, MaCCOBYIO JIOJIFO BEIIECTBA B PacTBOpE, MPOBOJAUThH PACUETHI 1O YPABHEHUIO
XHUMHYECKOHW PEaKIIvH;

coOJIr01aTh TpaBUjia TMOJIL30BAHUS XUMHUUYECKON IMOCYAOW M JIabOpaTOPHBIM O0OpPYJAOBAaHHUEM, a TAKXKE MpaBUIIA
oOpaleHusi ¢ BeleCTBaMH B COOTBETCTBHU C WHCTPYKIMSAMHU TIO BBITTOJTHEHUIO J1A0OPATOPHBIX XHUMHUYECKHX
OTIBITOB T10 TTOJTYYEHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa M YTIIEKUCIIOTO ra3a);

IIPOBOJIUTHh PEAKIUH, TOJTBEPKIAOIINE KaueCTBEHHBIM COCTAaB Pa3JIMUHBIX BEIIECTB: PACIO3HABATH OMBITHBHIM
nyTéM XJIOpUA-, OpOMHUI-, HOIUI-, KapOoHaT-, ¢ocdar-, CHUIUKaT-, Cyibhar-, THAPOKCHIA-HOHBI, KaTHOHBI
aMMOHHSI ¥ MOHBI U3yUYCHHBIX METAJIIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;
MIPUMEHSITh OCHOBHBIC OIEPAIIMU MBICITUTEIBHON NESITCIBHOCTH — aHAJIUW3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTH3alIUIO, BBISBICHUE MPUUYUHHO-CIICICTBEHHBIX CBSI3EH — ISl M3yUYCHHS CBOMCTB BEIIECTB M XUMHUUYECKUX
peaKIuii, €CTECTBEHHO-HAYYHbIE METOJbI IMO3HAHUS — HAOJIOJICHHE, U3MEPCHHUE, MOJICIUPOBAHNE, SKCIICPUMEHT
(peasibHBI U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE
8 KJIACC
KoauvecTBo yacoB
N2 HaumeHoBaHue pa3aeioB u
KonTpoabHbl

TeM MPOrpaMMbI Bcero
n/m porp € padoThl

Pasznen 1.IlepBoHavaibHble XMMUYECKHE TOHATHS

IIpakTuyeckun
e padoThI

daekTpoHHbIe (LU pPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl
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1.1

Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U
MPAKTUIECKON IS TeTLHOCTH
yeaoBeKa
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BemecTBa 1 XuMH4eckue
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Hroro no pazneny 20

Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHNYeCKNX BellecTB
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2.1

Bosayx. Kucnopon. [Tousarue 06
OKCHUIax
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2.2

Bopopon. [lonsitue o kucnorax
" COJIAX
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2.3
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XumMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu
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3.1

[Iepnoanueckuil 3aK0H 1
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Hroro no pazneny

15

bubnuoreka [{OK https HYPERLINK
"https://m.edsoo.ru/7f41837c"://
HYPERLINK
"https://m.edsoo.ru/7f41837¢"m
HYPERLINK
"https://m.edsoo.ru/7f41837c".
HYPERLINK
"https://m.edsoo.ru/7f41837¢"edsoo
HYPERLINK
"https://m.edsoo.ru/7f41837c".
HYPERLINK
"https://m.edsoo.ru/7f41837¢"ru
HYPERLINK
"https://m.edsoo.ru/7f41837¢"/7
HYPERLINK
"https://m.edsoo.ru/7f41837¢"f
HYPERLINK
"https://m.edsoo.ru/7f41837¢"41837
HYPERLINK
"https://m.edsoo.ru/7f41837c"c

29



PesepBHOE Bpems

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeM
NporpamMmbl

N2 i/
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1.1

[ToBTOpenue u yriuyoieHue 3HaHUH
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DNEeKTpOIUTHYECKAs: JUCCOLUAIUS.
XUMHUYECKUE PEAKIIMU B pacTBOPaX

Hroro no pazneny
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2.1
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2.2
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OO01as XxapakTepUCTUKa XUMUYECKHX
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4.1

Bemecma 1 MaTCpurajibl B )KU3HU YCIIOBCKA

Hroro no pazneny

PesepBHoOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

N2

n/n

Tema ypoka

[Ipenmer xumuu. Posib XuMuu B )KU3HU
yeJioBeKa. Teia U BelecTna

Ilonatue o MCTOJaxX IMIO3HAaHUA B XUMHUH

[MpakTrueckas padota N 1 «IIpaBuia
paboTHI B TaOOPATOPUU U TIPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
o0opyoBaHUEMY

Uucrele BemecTBa U cMec. CriocoOsl
paszfeneHus cmecei

[Mpaktrueckas padota NS 2

«Paznenenue cMmeceit (Ha mpumepe
OYMCTKU TTOBAPEHHOM COJIH)»

ATOMEI 1 MOJICKYJIbI

68

KoanyecTBo uacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

JJIEKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubmuorexka [JOK
https://m.edsoo.ru/ff0d26ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
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10

11

12

13

14

15

16

17

18

19

20

21

XUMUYECKHUE IIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

IIpocTsie 1 CI0KHBIE BEIIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.
Xumunueckas popmyina. BaneHTHOCTB
aTOMOB XUMUYECKHX DJIEMEHTOB
OrtHocHTeNbHAsS aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca
MaccoBas 10JIsI XHMHYECKOT0 dJIeMEHTa
B COCJIMHEHHUU

KommuecrBo BemecTBa. MoJb.
Moumnspras macca

dusnyeckne U XUMUYECKUE SBJICHUS.
XuMu4ecKasi peakius

[Ipu3Haku 1 ycioBUs NPOTEKaHUS
XUMHUYECKUX pPeaKInil

3aKOH COXpaHEHHS MACChl BEIIECTB.
XUMUYECKUE YPaBHEHUS

Brrunciaenus konmuecTBa, MacChl
BEIIECTBA MO YPABHEHUSIM XUMHUYECKUX
peakuui

Knaccudukanus XuMuueckux peakiuii
(coenuHEeHMS, Pa3JIOKEHUS, 3aMECIIICHHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O0o0IEHne U
CHCTeMaTH3alus 3HaHUuI

KonTposbHas padora N21 mo teme

«BerecTBa 1 XUMHUYECKUE PEAKIIUN»
Bozayx — cmech rasos. CoctaB
Bo3ayxa. Kucnopoa — sneMeHT u
npocTtoe BemecTBo. O30H

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d2be8
bubmmoreka [{OK
https://m.edsoo.ru/ff0d2a6c¢
bubmmoreka [{OK
https://m.edsoo.ru/ff0d2d50

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2eae

bubmmoreka [{OK
https://m.edsoo.ru/ff0d323c
bu6moreka [IOK
https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bubnunoreka [JOK
https://m.edsoo.ru/ff0d448e
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22

23

24

25

26

27

28

29

30

31

32

33

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (peaKIuy OKUCIICHUS,
ropenue). [lonstue 006 okcumax
CriocoObI moTy4eHHst KUCIOpoa B
nabopaTopuu U IPOMBIIUICHHOCTH.
[Ipumenenue kucnopoaa

TenoBoii 3¢ ekt xumMuueckon

pC€aKknuu, MNOHATUC O TCPMOXUMUYCCKOM

YpaBHEHHUH, IK30- U SHIOTEPMHUECKUX
peaxkuusax

Tonnuso (He(Th, Yrojab U METaH).
3arps3HeHue Bo3/yxa, CIocOObI €ro
MpeI0TBpaIleHus

[MpakTrueckas padota N2 3 mo Teme

«ITomyuenue u coOupanue KUCIOPOa,
W3yYEHHE €r0 CBOMCTBY

Boaopon — sneMeHT u mpoctoe
BemecTBo. Haxoxienue B nmpupoie
duszndeckre U XUMHUUECKHE CBOMCTBA
BoJiopona. [Ipumenenue Bogopoaa

IloHsATHE O KHCIIOTAX U COJIIX

CriocoObI mory4eHus BOJAOPOIa B
nabopaTopuu

[Mpaktrueckas padota N2 4 o Teme

«[lonydyenue u cobupanue BOAOPO/A,
M3Y4YEHUE €ro CBOUCTB)

MousipHbiii 00BEM ra3oB. 3aKoH
ABoraapo

Brruncnenus o00bEMa, KoJIMuecTBa
BEILIECTBA ra3a 1o €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BEMY

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4614

bubmmoreka [{OK
https://m.edsoo.ru/ff0d497a

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4790

bu6moreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexka [JOK
https://m.edsoo.ru/ff0d4f42

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542¢e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d55a0
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34

35

36

37

38

39

40

41

42

43

44

45

46

Brruncienusa 006MOB ra3os 10
YpaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHH Ta30B
duznyeckre 1 XUMHUYECKHAE CBOIICTBA
BOJIBI

Cocras ocuoBanuii. [Toustue 00
WHJIUKaTOpax

Bopa xak pactBoputens. HacblleHHbie
Y HEHACHIIIEHHBIE pacTBOPBI. MaccoBas
JI0JISI BEIIECTBA B PACTBOPE

[MpakTrueckas padota N2 5 mo teme

«IIpurotoBieHue pacTBOPOB ¢
OIpeeNEHHON MacCOBOM J10JIeH
pacTBOPEHHOTO BEILIECTBA»

KonrposbeHas padota N22 mo teme

«Kucnopoa. Bonopon. Boga»
Okcuapl: cocTaB, KiaccuuKausi,
HOMEHKJIaTypa

[Tonydenne u XuMHU4YECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHUJIOB

OcHoBaHHUsI: COCTaB, KIaCCH(PUKALIHSI,
HOMEHKJIaTypa

[Tonydenune u XuMHUYECKUE CBOMCTBA
OCHOBaHMI

Kucnoter: cocraB, Knaccudukanms,
HOMEHKJIaTypa

[Tonyuenue u XuMHU4YeCKHe CBOMCTBA
KHUCJIOT

Conu (cpemHue): HOMEHKIATYpa,
CHOCOOBI TOTYYESHHS, XHMUYECKHE
CBOMCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d5708

bubmmoreka [{OK
https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
https://m.edsoo.ru/ff0d59e2

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5b40

bu6moreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6moreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
bubmuorexka [JOK
https://m.edsoo.ru/ffO0dfee2
bubmuoreka [JOK
https://m.edsoo.ru/ffO0dfee2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474
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47

48

49

50

51

52

53

54

55

56

57

[MpakTrueckas padora N2 6. Pemenue

SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX
COCIIMHECHUIN»

['eHeTnueckas cBsI3b MEXKy KJlacCaMH
HEOPraHWYECKUX COCIMHEHUI

O000I1IIEHNE U CUCTEMATHA3AIINS 3HAHUT

KontponbHas padota N23 mo teme

"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHun"

[TepBbie MOMBITKY KIacCUpUKAIIIT
XUMHUYECKUX 31eMeHTOB. [loHsTHE 0
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucteMa XUMUYECKUX
anemenToB JI. . Menaeneera

[lepuopl, TpyMIIbI, TOATPYIIBI

Crpoenne atomoB. CocTaB aTOMHBIX
siaep. M3oTonbl

CtpoeHue MeKTPOHHBIX 000JI09eK
aToMOB 3JieMeHTOB [lepuoanueckoit
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XMMUYECKOTO
3JIEMEHTA 110 €T0 MOJ0KESHUIO B
[Tepuonnueckoit cucreme 1. W.
Menneneesa

3nayenue [leproandeckoro 3akoHa s
pa3BUTHUA HayKu U npaktuku. /. 1.
MenneneeB — yd€HBIN, IEAAror u
rPpaKJIaHUH

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9b7c

bubmmoreka [{OK
https://m.edsoo.ru/00ad9as50
bubmmoreka [{OK
https://m.edsoo.ru/00ad9cb2

bubmmoreka [{OK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00adas52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e
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PesepBHeiit ypok. O600IICHNE 1

58 cHCTEMAaTH3aIs 3HaHu /
Bcepoccuiickas mpoBepouHas padoTa
KonTtposnsHas padbora N24 o teme

59 «CtpoeHne aroma. XUMHUYECKas CBS3bY /
Bcepoccuiickas mpoBepouHas padoTa

60 DNEeKTPOOTPUIIATEILHOCTH ATOMOB
XAMHYECKUX DJIEMEHTOB

61 MNonHas xumMmyeckas cBsA3b

62 KoBanenTHas nonsipHas XuMuaeckas
CBSI3b

63 KoBanenTHas HenospHas XUMUYECKast
CBSI3b

64 CreneHp OKUCIICHUS

65 OKHUCIIUTEIIFHO-BOCCTAHOBUTEIIHHBIE
peakiu

66 OKHUCIUTEIN U BOCCTAHOBUTEIN
PesepBubIit ypok. O600meHNE 1

67 cUCTEMAaTH3als 3HaHUH 110 TEME
«CTtpoeHne aToMa. XUMHYECKas CBS3bY

63 PesepBHbIit ypok. O600meHNE 1
cUCTEMATH3alNUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
9 KJIACC
N2
Tema ypoka
n/n

68

KoanuecTBo 4acos

Bcero

KonTpoJsbHsbie
padoTsI

IIpakTH4eckue
padoThI

Jlara
H3Y4YeHH S

bu6mmoreka [{OK
https://m.edsoo.ru/00adb33¢c

bubmmoreka [{OK
https://m.edsoo.ru/00adb486

bubmmoreka [{OK
https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
https://m.edsoo.ru/00adac34
bu6moreka [IOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6moreka [IOK
https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypcbl
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10

11

12

13

Ilepnoanyeckuil 3aK0H.
[leproauueckas cucteMa XUMHUYECKUX
anemeHToB JI. . Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHX DJIEMEHTOB
IIEPBBIX TPEX EPUOAOB
Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHMYECKUX BEIECTB

Buabl XuMuU4eckoil CBA3U U TUIIBI
KPUCTAJUIMYECKUX PEIIETOK

KonrposnbeHas padota N21 mo teme

«IToBTOpEHUE U yriyOneHne 3HaHUI
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca
Knaccudukanuss XuMuaeckux peakiui
10 Pa3JIMYHBIM MTPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOI
peakiuu. [loHATHE O TOMOTEHHBIX U
reTepOreHHBIX PEeaKIUIX

[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
@DaxTopsl, BIUSIOUINE HA CKOPOCTh
XUMHYECKOHN PEeaKIMU U MOJIOKEHUE
XMUMHYECKOTO PaBHOBECHUS
OKHCAUTENHEHO-BOCCTAHOBUTEIILHBIE
peaxkuuu

Teopus >neKTPOTUTHYECKON
nuccouuanuu. CUbHbIE U c1albie
AIIEKTPOJIUTHI

Hounsle ypaBHEHHS peakiuid

XHUMHYECKHE CBOMCTBA KHUCIOT U
OCHOBaHUH B CBETE MpeACTaBICHUI 00
ANEKTPOJIUTUYECKON AUCCOLMALINT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
MIpeJICTaBICHUI 00
AIEKTPOJUTUYECKON AUCCOLMALINT

bu6mmoreka [{OK
https://m.edsoo.ru/00adb59e

bubmmoreka [{OK
https://m.edsoo.ru/00adb6b6

bubmmoreka [{OK
https://m.edsoo.ru/00adb7e2
bubmmoreka [{OK
https://m.edsoo.ru/00adbac6

bu6moreka [IOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bubmuorexka [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

bubnunoreka [JOK
https://m.edsoo.ru/00add8b2
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14

15

16

17

18

19

20

21

22

23

24

25

[TonsTue o ruaponuse coJien

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUHI

[MpakTrueckas padora NQ 1.

«Pemenue SKCIICPUMCHTAJIbHBIX
3aga4»

KonrponbHas padota N2 mo teme

«DNEKTPOIUTUYECKAs TUCCOIHALIMSL.
XUMHYECKHE peakliii B pacTBOpax»
OO011ast XapakTepUCTUKa FaJIOT€HOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

Xnoposojopoa. CossiHast KUCIIOTA,
XUMHUYECKUE CBOMCTBA, MOJTyYCHHE,
MIPUMEHEHHE

ITpaktuyeckas pabora NQ 2 mo Teme

«[Tony4yenue COMAHON KUCIOTHI,
H3y4YEHHE €€ CBOMCTBY»

Brruncnenus no ypaBHEeHUSIM
XUMHYECKUX PeaKlUid, eCIi OJUH U3
peareHToB JaH B U30BITKE

OO1ast XapaKTepUCTUKA SIIEMEHTOB
VIA-rpynmsl

AnnoTponHbie MOIU(UKALIUU CEPBI.
Haxoxpaenue cepbl 1 €€ coeTuHEHMI B
npupoie. XuMHYECKHE CBONCTBA CEPBI
CepoBonopo, cTpoeHue, hu3nueckue
Y XMMUYECKHE CBOWCTBA

Oxcuppl cepbl. CepHast KMCIIOTA,
(buznuecKkrue U XuMUYEeCKHe CBOWCTBA,
MIPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4
bubmmoreka [{OK
https://m.edsoo.ru/00addd12

bubmmoreka [{OK
https://m.edsoo.ru/00addbfa

bubmmoreka [{OK
https://m.edsoo.ru/00addecO

bu6moreka [IOK
https://m.edsoo.ru/00addfe2

bu6moreka [IOK
https://m.edsoo.ru/00adel1 04

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

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

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuorexka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28
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26

27

28

29

30

31

32

33

34

35

XUMUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE IIPOMBIIIJIEHHOTO crioco0a
ITOJTY4EHUS] CEPHOU KUCIIOTHI.
XHAMHMUYECKOE 3arpsA3HEHUE
OKpY’KalOLEH Cpeibl COCTUHEHUSIMU
cepsl

Brrunciieane MaccoBOU JI0JIH BEIXOJA
MPOJIyKTa peaKuu

OO6mrast xapakTepUCTHKA PJIEMEHTOB
VA-rpymisl. A30T, paclipocTpaHeHHE
B Mpupoe, hpusnueckue u
XUMUYECKHE CBOWCTBA

AmMmuak, ero ¢usnyeckue u
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE U
MIpUMEHEHHE

[Tpaktuyeckas pabora N2 3 mo Teme

«[lonyyeHrne aMmMuaka, U3ydeHUE ero
CBOMCTB»

A3oTHas Kuci0Ta, €€ pusnueckue u
XUMUYECKHE CBOWCTBA
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPAIbHBIX
ynoOpeHui. XMMHUUECKOe 3arpsi3sHECHUE
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU
azoTa

®ocdop. Oxcun docdopa (V) u
dhochopHas kucinoTa, GU3NIECKUE U
XMUMHYECKUE CBOMCTBA, MOIyueHUE
Hcnonb3oBanue pocdaTtoB B KauecTBe
MUHEPAIbHBIX YIOOPEHHIA.
3arpsi3HeHHEe IPUPOTHON CpPEIbl
dbocharamu

VYrnepon, pacnpocTpaHeHUE B
npupoje, GU3NIECKue U XUMUIECKHE
CBOICTBA

bubmmoreka [{OK
https://m.edsoo.ru/00adec8a

bubmmoreka [{OK
https://m.edsoo.ru/00adec8a

bubmmoreka [{OK
https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK
https://m.edsoo0.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edso0.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bubmuorexka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bubnunoreka [JOK
https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepoaa, ux pusndeckue u

XHMHAYECKHE CBOMCTBA. bubmmoreka [{OK
DKOJIOTHYECKHE TPOOIJIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuJoM yriepoaa (IV)

bu6mmoreka [{OK

YroabHas KUCJIOTA U €€ COJIU 1
https://m.edsoo.ru/00ae006¢

[MpakTrueckas padota N2 4 o Teme

"TlonmydeHue yrieKHCcIoro rasa. 1 1 bu6mmorexa IIOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HnoH"
[TepBoHauanbHBIC IOHATHS 00
bu6mmoreka [IOK
OPraHMYeCKUX BEIIECTBAX KAK O 1
P H https://m.edsoo.ru/00ae054e

COCTMHEHUSX YTIIepoia
bu6moreka [IOK

Kpemunid 1 ero coeuuenus I https://m.edsoo.ru/00ae080a

ITpaktuyeckas pabora N2 5. Perenne

3KCIIEPHMEHTAIbHBIX 33714 [0 TeMe 1 1 bubnnoreka [IOK
«BaxxHeiie HeMeTalIbl i UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

Kontponsnas pabora N3 mo teme Bu6muorexa LIOK
«Baxueiinie HeMeTallbl 1 UX I I https://m.edsoo.ru/00ae0e18
COCJTUHECHUS»

OO6mrast XapaKTepUCTHKAa XUMHUYECKUX

3JIEMEHTOB — METAJJIOB.

Metannuueckas CBSI3b U 1 bubmuoreka [JOK
MeTaJUINYeCKast KpUCTaIUINYeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3ndeckre CBOMCTBa

METaJJIOB

XUMHUYECKUE CBOMCTBA METAIIIIOB.

DNEKTPOXUMHUYECKUN PsifL 1 bubmiorexa LIOK

https://m.edsoo.ru/00aecl 156

HaprI)KCHI/Iﬁ MCTAJlJIOB
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57

58

OOm1re cnocoObl MOTyYeHUs
MmetauioB. CruiaBel. Beruucienus no
YpPaBHCHUAM XUMHUYCCKUX peaKHI/If/'I,
€CJIM OJIMH W3 PEareHTOB COJCPIKUT
npuMecu

Ilonstue o KOppO3unu METAJIJIOB

II{enouyHble METaILIIBI

OKcubl ¥ THAPOKCUIBI HATPUSA U
KaJust

IllenoyHo3eMeNnbHBIC METATIIBI —
KaJIBIIMA U Maroui

Baxxnenmme coeqUHESHNS KaJIbITHS

O00011IeHNE U CUCTEMATH3ALIUS
3HAHHMI

JKEcTKOCTh BOIBI M CIIOCOOEI €6
YCTpaHECHHS

[Tpaktuyeckas pabora N2 6 mo Teme
"YKECcTKOCTh BOJIBI U METOBI €€
ycTpaHeHus"

AnroMuHHI

AMdoTepHbIe CBOMICTBA OKCHIA U
TUIPOKCHU/IA

Kemeso

Oxcupl, THAPOKCHIBI M COJIH JKelie3a
(IT) u »xenesa (II)

O0001IeHNE  CHCTEMAaTH3aIIH
3HAHUM

bubmmoreka [{OK
https://m.edsoo.ru/00ael 156

bubmmoreka [{OK
https://m.edsoo.ru/00ael1278
bubmmoreka [{OK
https://m.edsoo.ru/00ae14b2
bubmmoreka [{OK
https://m.edsoo.ru/00ae14b2
bu6moreka [IOK
https://m.edsoo.ru/00ael5e8
bu6moreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edso0.ru/00ael1 886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
https://m.edsoo.ru/00aeld86
bubmuorexka [JOK
https://m.edsoo.ru/00ae35e6
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59

60

61

62

63

64

65

66

67

68

[MpakTrueckas padota N 7. Pemenue

AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BaxkHennne MeTalibl 1 UX
COEIUHEHUS

Brruucienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CITH OJIUH U3
peareHTOB JIaH B U30BITKE WIIH
COJIEPXKUT pUMeCH. Brrancnenus
MacCOBOM JIOJIM BBIXO/IA TIPOIyKTa
peakiuu

OO0o001enye ¥ cucTeMaTu3anus
3HAHUMN

KonrposbHas padota N24 mo teme

«BaxHenme MeTaJlTbl U UX
COEJIMHEHUS

BemiectBa u matepuansl B
MOBCEIHEBHOM JKM3HH YeIOBEKa
XHUMUYECKOE 3arpsi3HEHUE
OKpY)KaroLEen Cpeibl

Ponp xumuu B perieHuu
HKOJIOTMUYECKUX MPoOIeM
PesepBubIit ypok. O600meHNE 1
cUCTeMaTH3alus 3HaHUH
PesepBubIit ypok. O6001eHNE 1
cUCTeMaTH3aIlus 3HaHUH
PesepBHriit ypok. O600mIeHE 1
cUCTeMaTH3aIlus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM

bu6mmoreka [{OK
https://m.edsoo.ru/00ae3de8

bubmmoreka [{OK
https://m.edsoo.ru/00ael 750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50
bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [JOK
https://m.edsoo.ru/00ae0dOa
bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c
bubmuorexka [JOK
https://m.edsoo.ru/00ad9cb2
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OBPA3OBATEJILHON IPOT'PAMMBI

8 KVIACC

Kox

NPOBePsIEMOr0
pe3yJjbTaTa

1

1.1

1.2
1.3
1.4
1.5
1.6

1.7
1.8
1.9

1.10

2.1
2.2
2.3

24

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMBbl OCHOBHOTO
0011ero o6pa3oBaHus

ITo Teme: «IlepBoHaYanbHbBIE XUMUYECKUE TTOHSATHS)

pacKpbhIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TIOHSTHH: aTOM, MOJIEKYJIa, XUMWYECKUHU DJIEMEHT, MPOCTOE
BEIIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OTHOPOIHASI ¥ HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas J0JIs1 XUMHAYECKOTO JIEMEHTa B
COCTMHCHUH, MOJISIPHBIA 00BEM, XUMHUUYECKas peakius, KiIacCH(UKAIUs pEaKlHuid: pPeaKkIuu COCTUHEHUS,
peaKIMy PasyioKeHUs, PEaKIMK 3aMEIICHUsI, PEaKIMi 0OMEHa, 9K30- M JHIAOTEPMUUYECKUE PEAKIIUU, TETUIOBON
addexT peakiuu, pacTBOpP, MacCOBast I0JIsI BEMIeCTBA (MPOIIEHTHAsI KOHIIEHTPAIUsI) B PaCTBOPE

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHITHH U TPUMEHSTH ITH TOHSATHS TPHU OMHUCAHUU
BEIIECTB U MX MPEBpAILCHUI

WCIO0JIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY JUUIsl COCTaBIEHUS (JOPMYJI BEIIECTB U ypaBHEHUI XUMUYECKUX PEAKIIUIl
pPacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHUSI MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHUs, 3aKoHa ABOTaapo

OTIPEIEeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX

KJIaCCU(UIMPOBATh XUMHUYECKHE PEakuu (10 YHCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, IO
TerIoBoMy b dexTy)

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB

BBIYHCIISATH MAaCCOBYIO JI0JIK0 XUMUYECKOTO 3JIeMEeHTa Mo POpMYyie COeAUHEHNUS,

BBIYHCIISATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MPUMEHSITh E€CTECTBEHHOHAYYHbIE METOJbl TIO3HAHMS — HaONIoJIeHHWe, W3MEpPeHue, MOJIeIUpPOBaHUE,
JKCIEPUMEHT (PeabHbI U MBICJICHHBIN)

ITo Teme: «BaxHeiine npeacTaBUTENN HEOPraHUIECKUX BEIIECTBY

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHIA: OKCUJ], KUCIIOTa, OCHOBAHUE, COJIb

OTIPEIeNATh MPUHAJICKHOCTD BEIIECTB K ONPeAeIEHHOMY KJIaCCy COSAMHEHUN Mo popMynam
KJIaCCU(UITMPOBATH HEOPTAHUYECKUE BEIIECTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIas
ONMCaHUE NTPUMEPAMH MOJIEKYISIPHBIX YPAaBHEHUN COOTBETCTBYIOUIMX XUMHUECKUX PEAKIINIT
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2.5

2.6

2.7

3.1
3.2

3.3

34

3.5

3.6
3.7

9 KUIIACC

Kon

NpOBepPsIeMOro
pe3yJabTaTa

1

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTAaBa, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKUX MIPEBPAIICHUH B Pa3JIMUHBIX YCIOBHIX

CJIeZIOBATh MPABUIIAM TOJIb30BAHUS XUMHUYECKON NOCYI0M U 1a00paTOpHBIM 000pyIOBaHHEM, a TAKKE IPaBHIIaM
oOpallleHHsl C BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH IO BBINOJHEHHUIO JaOOPATOPHBIX XUMHUYECKHX
OTIBITOB MO TIOJYYEHUIO M COOMpPAHHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOAAa M KHCIOPOJA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEACIEHHON MacCOBOM J10JI€H PACTBOPEHHOTO BEILIECTBA, INIAHUPOBAThH U MPOBOIUTH XUMHUYECKHUE
SKCIEPUMEHTHl MO PAaClO3HAaBAHUIO DPACTBOPOB IIEJIOYEH M KUCIOT C IOMOIIBI0 HHAMKATOPOB (JIAKMYC,
(denondranens, METUIOPAHK U IPYTHE)

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkiuu

IIo teme: «llepunonnuecknii 3axkoH m llepnonnmueckas cucrtema xuMmudeckux seMeHtoB JI. M. MeHnneneesa.
Crpoenune aToMoB. Xumuueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMI

PacKpbIBaTh CMBICT OCHOBHBIX XHMMYECKUX TOHSTHM: SApO aToMa, AJIEKTPOHHBIM CJIOW aroma, aToOMHas
opOuTanp, pagdyc aToMa, XHUMHYecKas CBs3b, IOJIApHAsT M  HEMOJIIpHAs  KOBAJEHTHAs  CBS3b,
ANIEKTPOOTPHUIATENLHOCTh, HOHHAS CBA3b, HOH, KATUOH, AHUOH, CTEIIEHb OKHCIECHUS

KJIaCCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTBI

OMHCHIBaTh U XapaKTepu3oBaTh TaOmuuHyo ¢opmy [lepronndeckoil cHCTeMbl XMMHUYECKHUX AIIEMEHTOB:
pasnmuuaTh TOHSATHS «ryiaBHas noarpynmna (Arpymnma)»y u «mobounas noxarpynna (brpymma)», «Mmamsie» u
«0OJIbLINEY IEPUOIBI

packpsiBaTh cMbich [lepuonnueckoro 3akona [[.M. MenaeneeBa: 1eMOHCTpUPOBATh MIOHUMAHUE TIEPUOANUECKON
3aBUCHUMOCTHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuoanyeckoil cucreme

COOTHOCHUTh 0003HAYEHHS, KOTOpble UMeroTcs B Tabnuue «llepuonnyeckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J.V. MenneneeBa» C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiy siapa, o01iee YUCo AMEKTPOHOB U paclpeesieHHe UX M0 AIEKTPOHHBIM CIIOSIM)

OTIPEENATh CTENCHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX

OTIPEJIeIIATh BUJ XUMUYECKOM CBSI3M (KOBaJCHTHASI U MOHHAS) B HEOPTAHUYECKUX COEAUHEHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

IIo Teme: «BeliecTBo U XUMHYECKas peakuusa»
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1.1

1.2

1.3

1.4
1.5

2.1

2.2

2.3

24

2.5

3.1

3.2

pacKpbIBaTb  CMBICI  OCHOBHBIX XMMHMUYECKHX [OHSATHUM: PACTBOP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJINTUYECKAS] JIMCCOLMALMSA, PEaKUUW HOHHOrO OOMEHa, KaTajlu3arop, XHMHUYECKOE pPaBHOBECHUE,
oOpatumMbple H HEOOpaTHUMbIE pPEAKUUH, OKHUCIUTEIHHOBOCCTAHOBUTEIFHBIC  PEAKIUH, OKUCIUTEINb,
BOCCTAaHOBHTENb, OKHCICHHE ¥ BOCCTAHOBJICHHE, aUIOTPONUs, aM(OTEepHOCTb, XHUMHUYECKas CBA3b
(KoBajieHTHAas1, HOHHAs, METAJUINYECKAs ), KpUCTAIMYECKasl peliéTKa, CIijaBbl, CKOPOCTh XUMUYECKON PEeaKLMU
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH W MPUMEHSTH 3TH MOHSITHS MPH ONUCAHUH
BEILIECTB U UX IIPEBPALLCHAN

COCTaBJISATh YPaBHEHUS AJIEKTPOJMTUUECKON JTUCCOLUAIIMH KUCIIOT, IEN0Yel U coJiel, TIOJHbIE U COKpAIIEHHbIE
ypaBHEHUS peaKIMii HOHHOTO 0OMeHa

PacKpbIBaTh CYLIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI OCPEICTBOM COCTABICHHUSI 3JIEKTPOHHOTO
OanaHca 3TUX peakui

MIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHYECKOUN peaKInu

[To remam: «Hemerasuibl 1 UX coequHEHUs» U «MeTallibl U UX COeTMHEHUS

XapaKTepu30BaTh (OMHUCHIBATh) OOIMKME U CHeNU(PUUIECKHe XWMHYECKHE CBOWCTBA MPOCTBIX M  CIOKHBIX
BEIIIECTB, TMOATBEP)KAas ONMUCAHWE TPUMEPAMHU MOJICKYJISPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUUYECKUX PeaKInil

COCTaBIISATh YPAaBHEHUS peakLUi, MOATBEPKIAIONINX CYIIECTBOBAHNE FEHETUYECKOM CBSA3U MEXY BEleCTBAMU
Pa3IMYHbIX KJIACCOB

MIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT MX CTPOEHHS, BO3MOKHOCTU MPOTEKAHUS XUMUYECKUX
MIPEBPALEHUI B pA3IUYHBIX YCIOBUSIX

clieIoBaTh MpaBUiiaM TOJb30BAHUS XUMHUYECKOM MOCYyIOoM M J1abopaTopHbIM OOOpYIOBaHUEM, a TaKXKe
MpaBWJIaM OOpaleHUs] C BELIECTBAMU B COOTBETCTBHHM C WHCTPYKIUSMHU I10 BBIMIOJHEHUIO JTaOOPATOPHBIX
XMMHYECKUX OTIBITOB IO MOJIYYECHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (AaMMHUAKa U YTIIEKUCIIOro ra3a)
MIPOBOJUTH PEaKLUu, MOATBEPKAAIOIINE KaYeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB: PACIIO3HABATH ONIBITHBIM
nyTéM XJIOpHI-, OpoMHu I, HOaUA, KapOoHaT, docdat, cuiukar, cyinbpaT, THIPOKCUINOHBI, KATHOHBI AMMOHUS,
MOHBI U3YYEHHBIX METAIJIOB, IPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB

[To Teme: «XuUMUS 1 OKpYKAIOIIAs CPEa»

pacKpbIBaTh CMBICI OCHOBHBIX XuMudeckux noustuii: [1/IK Bemecta; koppo3ust MeTasioB

MPUMEHSITH OCHOBHBIE ONEPALIUU MBICIUTEIBLHON ASSITETbHOCTH — aHAJIM3 M CUHTE3, CpaBHEHHUE, 0000111eHue,
CUCTeMAaTU3aIlNI0, BBISBICHUE MPHUUYMHHO-CIEACTBEHHBIX CBSA3€H — JUIsI WM3Y4EHHUS CBOWCTB BEIECTB H
XMUMHUYECKUX PEaKIIHii; €eCTeCTBEHHOHAYYHbIE METO bl MO3HAHUS — HAOII0ICHHEe, U3MEPEHUE, MOICTUPOBAHKE,
SKCIIEPUMEHT (peabHbId U MBICIICHHBIN)
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon
1
1.1
1.2
1.3

1.4

1.5

1.6

1.7

2.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

[TepBoHauanbHBIE XUMUYECKUE TTIOHATUS

[Ipenmer xumuu. Ponb XMMHUM B KH3HU 4YellOBeKa. XUMHUs B CHCTeME HayK. Tena u BemectBa. duznyeckue CBOWCTBA
BEIIIECTB. ArperaTHoe COCTOSIHUE BEIIECTB

[Tonsarue o MeTo1ax mo3HaHus B XuMUU. YucTtele BemecTBa U cmecu. CriocoObl pa3zenieHust cMeceit

ATOMBI U MOJEKYIbl. XUMHUYECKUE 3JIEMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIE€MEHTOB. IIpocThie M COKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUEHHUE

Xumndeckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenpHas aromMHas Macca. OTHOCHTENbHas MOJIGKYJspHass Macca. MaccoBas 10 XMMHYECKOTO JJIEMEHTa B
COCTMHEHUH

KonnuectBo BemectBa. Monbs. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M YMCIA CTPYKTYPHBIX €IUHUIL
BemecTBa. Pacuérel mo popmynaM XUMHUYECKUX COCTUHEHUI

@u3nueckue M XMMHUYECKHE SIBJICHUSA. XUMUYECKas peakuus M €€ NPU3HAKU. 3aKOH COXPAHEHHs MacChl BEIIECTB.
Xumudeckue ypaBHeHus. Kinaccupukarus XUuMHUIeCKIX peaKIuil (COSTUHEHNs, Pa3I0KEHUs, 3aMeIIeHHsI, 0OMeHa)
XUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOH, C MpaBUJaMH pabOThl B JIabopaTOpuu U mpuéMamu
oOpailieHus ¢ J1abopaTopHbBIM 000PYAOBAHUEM, W3YUYEHUE U ONMUCaHUE (PU3UYECKHX CBOMCTB 00pa3l0OB HEOPraHUMUYECKUX
BEIECTB, HabOmojeHue ¢Gu3nyeckux (IJIaBJICHHE BOCKa, TasHHE JIbJla, PACTUpPAHHME caxapa B CTYIKe, KHUICHHE U
KOHJICHCALlUsSI BOJBI) M XUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHHWE METHOM NPOBOJIOKH, B3aHMMOJCHCTBHE Meya C
KHCIIOTON) SIBJCHMI, HAOMIOJEHHE M OINHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3iiokeHue caxapa,
B3aUMOJICHCTBUE CEpPHOM KHUCIOTHI C XJIOpuAOM Oapusi, pasznoxenue ruapokcuaa wmeau(ll) npu wHarpeBanumy,
B3auMO/IeicTBUE kKene3a ¢ pactBopoM coiu Memu(ll), uzydenne crnocoOoB pazzeneHusi cMeceil (C MOMOIIBI0 MarHMra,
¢bunbTpOBaHUE, BBINIAPUBAHUE, AUCTUIUIALNSA, XpoMaTorpadus), MpoBeIeHNE OUYMCTKU MOBAPEHHOM coJiv, HAOII0ACHUE U
OIMCAHUE PE3yJbTATOB MPOBEACHUS OIbITA, WILIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MACCHI, CO3/IaHUE MOJEIIEH MOJIEKYII
(1IIapoCTEP>KHEBBIX )

Baxxneiiune npeacTaBuTeNN HEOPraHUUECKUX BEIIECTB

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kucnopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue kuciopoaa B IpUpo/Ie,
¢usznueckue W XUMHUYecKue cBoiicTBa (peakmuu ropenus). Oxcunbl. [Ipumenenue kucrnopoaa. CrocoObl MOTydeHUS
KHCIIOpO/ia B TAOOPaTOPUH U MPOMBIIILIIEHHOCTH. KpyroBopot kucnoponaa B npupojae. O30H — aloTponHast MOIupUKaIUs
KHCIIOpOJia

52



2.2

2.3
24

2.5

2.6

2.7

2.8

2.9
2.10

2.11

TennoBoi#t 3G heKT XMMUYECKON pPeaKInd, TEPMOXUMHUECKUE YPAaBHEHHS, IK30- U SHIOTEPMUYECKUE peakiuu. Tormso:
yroJib ¥ METaH. 3arps3HEHNE BO3/lyXa, YCHIICHUE MAPHUKOBOTO 3 (deKkTa, pa3pylieHrHe 030HOBOTO CIIOS

Bogopoa — snemeHT M mpocrtoe BemecTBo. HaxokneHue Bogopona B Mpupoje, GU3ndeckne M XMMHYECKHE CBOWCTBA,
MIpUMEHEHHE, CI0cOoO0b! noxydeHust. Kucnorsl u conu

MonsipHblii 006EM Ta30B. Pacu€Tsl M0 XUMHUYECKUM YpaBHEHHSIM

®usnueckue cBoncTBa BOAbl. Boma kak pactBopurenb. PacTBopsl. HachllnieHHble M HEHACHILIEHHBIE PAacTBOPHI.
PacTtBopuMocCTh BellecTB B Bojie. MaccoBasi /1071 BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA Bobl. OcHoBaHUs. Poib
pacTBOpPOB B MPUPOJIE M B JKU3HM yesloBeka. KpyroBopoT Bojbl B mpupoje. 3arps3HeHHe MPUpPOAHBIX BoA. OxpaHa U
OYHCTKA MIPUPOJIHBIX BOJ

Knaccugukanus Heopranmyeckux coeauHeHuil. Oxcunbl. Krnaccuduxamus okcuaoB: cosieoOpasyroiue (OCHOBHBIE,
KHUCIIOTHBIE, aM@oTepHble) U HecoseoOpasyromue. HomeHknaTypa oxcumoB. Du3nyeckre M XUMHUYECKHE CBOWCTBA
okcuaoB. [loryuenne okcuaoB

OcHoBanus. Kiaccudukanus ocHOBaHMN: IIEIOYM UM HEpPacTBOPUMbBbIE OCHOBaHUsA. HoMeHKiIaTypa OCHOBaHUIA.
®u3nyecKkue 1 XMMHYECKHE CBOMCTBAa OCHOBaHUH. [lomyyenne ocHoBaHUI

Kucnotsl. Knaccudukaums xucnor. Homenknarypa kucinor. Pusznyeckue M XUMHUYECKHE CBOWCTBA KHUCIOT. Psf
aktuBHOCTH MeTauioB H.H. bekerosa. [lonyuenue kuciaot

Conu. Homenkiarypa coseil. duznueckue u XuMudeckrue cBoictra cotied. [lomyuenue conei

I'eneTnyeckas CBsA3b MEKIY KJIACCAMH HEOPTaHUYECKHUX COCIUHEHHUN

XUMHUUYECKUI SKCHEPUMEHT: KaueCTBEHHOE OINPE/IeJIEHUE COJEpkKaHUs KUCIOpOoJa B BO3JyXe, NOJIy4YeHue, coOupaHue,
pacro3HaBaHHE U H3y4eHHE CBOWCTB KHUCIIOPOJA, HAONIOJEHHE B3aMMOJAEHCTBUS BEIECTB C KUCIOPOJIOM M YCIOBHS
BO3HUKHOBEHHUS M INpPEKpalleHUs TopeHus (Iokapa), 03HAKOMJICHHE ¢ 00pa3lamMHu OKCHJIOB M ONHCaHHE UX CBOMCTB,
[OJIydeHHe, coOMpaHue, paclo3HaBaHWE M M3Y4YEHUE CBOMCTB BoJOpoja (TOpeHue), B3auMMOJEHCTBHE BOJOpOJa C
okcusioM Meau(Il) (Bo3MOMKHO MCHOJB30BaHKME BHIEOMATEpUANIOB), HAONIOJEHHE OOpa3lOB BEIECTB KOJINYECTBOM |
MOJIb, UCCIIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHUS BEILECTB C Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C
oInpenieN€HHON MaccoBO 10y1el paCTBOPEHHOTO BEILECTBA, B3aUMOAECHCTBUE BOJIbI C METAJUIAMU (HATPUEM U KaJIbLIUEM)
(BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), ONPE/IEICHNE PACTBOPOB KUCIIOT U LIEJIOUEH C MOMOLIbI0 HHIUKATOPOB,
UCClIeIoOBaHUE O0pa3LOB HEOPraHMYECKUX BEUIECTB pa3jIMYHBIX KJIAcCOB, HAONIOJEHUE M3MEHEHUs OKpPacKu
UHAMKATOPOB B PAacTBOpax KUCIOT U IIeio4ed, u3ydeHue B3zaumojeiictBusa okcuga menu(ll) ¢ pactBopom cepHoii
KHCJIOTBI, KHCJIOT ¢ METaJUIaMH, PEAKLUI HEUTpannu3alyH, 0JIy4eHUe HEpaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
MeTajula JpYyrMM U3 pacTBOpa COJHM, PELIEHHE OKCIEPUMEHTalIbHBIX 3aJad 1o TeMme «BakHelmue Kiaccsl
HEOPraHUYECKUX COCIUHEHMID

ITepnoanuecknii 3axkoH u Ileproanueckas cucrtema xumudeckux anemeHTos .M. Menneneesa. CtpoeHne aTOMOB.
Xumunueckas cBs3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU
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3.1

3.2
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3.5

3.6

3.7

9 KUIIACC

Kon
1

1.1

1.2

[lepBble MOMBITKH KiIacCU(UKAUN XMUMUYECKUX 3JIeMEHTOB. [IoHsATHE O Tpynmax CXOJHBIX 3JIEMEHTOB (ILEIOYHBIE U
[IETIOYHO3EMENbHBIE METaJUIbl, TaJOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCHIBI H
TUJIPOKCHIbI

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrteMa xumuuyeckux annemeHToB [[.M. MenneneeBa. KopoTkonepuoaHas u
uHHOTIeproaHas (hopMmbl [lepuoamueckoit cuctemMbl XuMmudeckux meMmeHToB .M. Menneneesa. [lepuoasl v rpymimbl.
@uU3MYECKUN CMBICII OPAIKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U I'PYIIIIBI 2JIEMEHTA

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oTonbl. DnekTpoHsl. CTpoeHHE JIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xumuueckux anemeHToB [lepuonnueckoit cuctemsl J[.M. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO AJIEMEHTA 110
ero nosioxeHuro B Ilepuoauueckoit cucreme .M. Menneneesa

3aKOHOMEPHOCTH M3MEHEHUSI pauyca aTOMOB XMMHUECKUX AJIEMEHTOB, METANIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO
rpynnaM u nepuojam. 3HaueHue I[lepmomuueckoro 3akoHa u llepmonnyeckoil CUCTEMbl XMMHYECKHUX SJIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. /.. MeHneneeB — yu€HbI U rpakJaHUH

Xumunyeckasi cBs3b. KoBasieHTHas (MOJsipHAs U HEMOJSIpHAsi) CBSI3b. DJIEKTPOOTPHUIATEIBHOCTh XUMUYECKUX IJIEMEHTOB.
HNonnas cBsi3b

Crenenp oxucneHuss. OKHCINTEIbHOBOCCTAHOBUTENbHBIE peakuuu. lIpomecchl OKUCIEHHMS W BOCCTAHOBJICHUS.
OxkucnuTeny U BOCCTAHOBUTENH

XUMUYECKUH SKCIIEPUMEHT: U3y4YeHHEe 00pa3I0B BEUIECTB METAUIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THAPOKCUIA [IUHKA
C pacTBOpaMM KHCIOT W IIEJOYEeH, TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHl  OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiuil (ropeHne, peakliuy pa3ioKeH s, COeTMHEHU)

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemectBo u xummnueckas peaxiusi. [loBropenue

[lepuoanueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux smeMeHToB J[.M. MenneneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBbIX TPEX MEPUOAOB, KalMs, KaJIbLUUS U HUX
COEIMHEHUI B COOTBETCTBHH C TIOJIO’KEHUEM 31IeMeHTOB B [leproauueckoii cucteMe u CTpOEHUEM UX aTOMOB

CrpoeHue BeliecTBa: BHAbI XUMHUYECKON CBsI3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK, 3aBUCHMOCTH CBOICTB BEIIECTBAa OT
TUTIA KPUCTAIUTMUECKOHN PEeETKU U BUAa XUuMudeckoil cBsi3u. Kimaccudukaius 1 HOMEHKIIaTypa HEOPraHMUECKUX BEIIECTB
(MexxayHapogHass W TpUBHalbHasg). XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM  KJaccam
HEOPraHUYECKNX COCAMHEHUH, T€HETUYECKast CBSI3b HEOPTaHMUECKHUX BEILIECTB
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1.3

1.4

1.5

1.6

1.7

2.1

Krnaccudukanuss XMMHUYECKUX PEAKIHMA 10 pa3jMYHBIM TpHU3HAKaM (10 YHCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, IO U3MEHEHHUIO CTETICHEH OKHCIICHHS XUMHUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMMUYECKHE DPEAKIMM, TePMOXUMUYECKHE ypaBHeHUs. [loHsATHE O ckopocTH
XUMHUYECKON peaKIuu

[TousiTe 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakiusx. [IOHATHE O TOMOTEHHBIX U I€TEPOTCHHBIX PEaKITUIX.
[lonatue o xumuyeckoM paBHOBecuUu. DaKTOPBI, BIMSIONIME HA CKOPOCTh XHMHYECKOW pEaKIHH U TOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH, JJIEKTPOHHBIM OajlaHC OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIIMH.
CocraBieHne ypaBHEHUN OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMM C HCIIOJIb30BAHUEM METO/JIa 3JIEKTPOHHOro OanaHca
Teopust SJEKTPOJUTUYECKONW JUCCOLMAIMH. OJEKTPOIUTBI U  HEIIEKTPOJuTh. KaTuoHbI, aHWOHBI. MexaHu3M
JTUCCOITMAIIMN BEIIECTB C PAa3IMYHBIMU BUJAMH XUMUYecKOW cBsizu. Crenenp auccormanui. CulbHBIE W Ci1a0ble
ANEeKTpOIUTHI. Peakiium MOHHOTO oOMeHa. YCIIOBUSI MPOTEKAaHUs peakluii MOHHOTO OOMEHa, MOJHBIE M COKpallEHHbIE
WOHHBIE ypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT, OCHOBAaHUI M coJied B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUECKON
nucconnanuu. KauectBeHHble peakunu Ha HOHBL. [ToHsATHE O THApPOIN3E CoJeit

XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJIEISIMU KPUCTALIMYECKUX PEHIETOK HEOPTraHWYECKUX BEIIEeCTB —
METAJUIOB M HEeMeTaJIoB (TpaduTa M anamasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPUs),; HCCIEAOBAaHUE 3aBHCHUMOCTH
CKOPOCTH XMMHUYECKOW peakiuu OT BO3JACHCTBUS pa3IU4HbIX (DAKTOPOB; HCCIETOBAHUE AIIEKTPOIPOBOIHOCTH PACTBOPOB
BEIECTB, MpOIecca TUCCOLMALUN KUCTIOT, Ieslouel U cosiel (BO3MOKHO MCIOIb30BaHUE BUACOMATEPUANIOB); TPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIIKUX MPU3HAKU MPOTEKaHUs peakiuil MOHHOro obOMmeHa (oOpa3oBaHME OCajJKa, BBIIEICHHE rasa,
o0pa3oBaHHE BOJIbl); OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakiuil (ropeHue,
peakuuu pas3ioxKeHHs, COCAMHEHN); paclo3HaBaHWe HEOPraHMYECKUX BEIIECTB C IMOMOIIBIO KaUECTBEHHBIX peakiui Ha
HOHBI; PELIEHNE SKCIIEPUMEHTAIIBHBIX 3a1a4

Hewmerannel 1 ux coeTMHEHUS

OO0mas xapakTepucThka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble CTeneHH okucieHus. CTpoeHue u
(u3nyecKkue CBOMCTBA MPOCTBHIX BEIIECTB — rajJOreHOB. XMMHUYECKHUE CBOMCTBA Ha MpuUMeEpe XJiopa (B3auMOJEUCTBUE C
MeTajylaMu, HeMeTalulaMH, Iienodamu). XiopoBojgopoa. ConsHas KUCIOTa, XUMHUYECKHE CBOWMCTBA, IMOJIy4YeHUE,
npuMeHeHue. JleficTBue Xjopa M XJIOPOBOJOPOJA HA OpraHU3M 4elnoBeKa. BakHeilline XJIOpUAbBI U UX HAXOXKACHHUE B
pupoJie
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2.2

2.3

24

2.5

2.6

2.7

OOmiast xapakTepucTuka 3meMeHToB VIA-rpynnbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTETIEHUW OKHUCICHUS.
Crpoenne u ¢puU3NUIECKUe CBOKWCTBA MPOCTHIX BEUIECTB — KUCIOPOJA M CEPhl. AJUIOTPOITHBIE MOTU(PHUKAIMNA KUCIOPOaa U
cepbl. XUMHUYECKUE CBOKCTBA cepbl. CepoBOIOPO, CTpOeHHUE, (pU3HUecKre U XUMHYECKHe CBOMCTBAa. OKCHABI Cepbl KaKk
MPECTaBUTENN KHCIOTHBIX OKCHIOB. CepHast KUCIIOTa, (PU3MUYECKHe U XUMHUECKUE CBOWCTBA (00IIMe KaK MPeICTaBUTEIs
KJjlacca KUCJIOT U creuuduueckre). XUMUYECKHE pEaKlUy, JEKallue B OCHOBE IPOMBIIIJIEHHOIO Crocoda MOoIy4eHUs
cepHolt kucnotsl. [Ipumenenue. Cosin cepHO KMCIOThI, KAUECTBEHHAs peaklus Ha cyibdar-noH. HaxoxeHnue cepsl u e
COeMHEHUN B mpupoje. XHUMHUUYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpellbl COEIUHEHUSIMU cepbl (KHUCIOTHBIE JI0K]H,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEeI0TBPAIICHUS

OOmas xapakTepucTuka 351eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH OKHCIICHUS.
A30T, pacrpocTpaHeHue B mpupoje, pusndeckue u XuMuueckue cBoiictBa. KpyroBoport asora B mpupojae. AMMHAK, €ro
¢u3znueckue W XUMHYECKHE CBOMCTBA, MoJiyueHUe U npuMmeHeHue. Coiau aMMOHHA, UX (U3NYECKHME U XUMHUYECKUeE
CBOICTBa, nMpuMeHeHune. KauecTBeHHas peakiysi Ha MOHbl aMMOHHS. A30THas KHCIIOTa, €€ mojydyeHue, (usnueckue u
XUMHUYECKHE CBOMCTBA (00IIMe KaK MpeACTaBUTENS Kilacca KUCIOT U cneruduueckue). Mcnonp30BaHne HUTPATOB U COJIEH
aMMOHHMSI B KayeCTBE MUHEPAJIbHBIX yA0OpeHui. XUMHUECKOoe 3arps3HEeHHE OKpYXKAIoUIeH cpeibl COSIUHEHUSIMU a30Ta
(KUCIOTHBIE NOXKIH, 3arpsI3HEHHE BO3AyXa, IOUBI U BOJAOEMOB)

docdop, amnorponHbie Moaudukanun Gocdopa, huzndeckue u xumudeckue cBorictsa. Oxcun dpocdopa(V) u hochopnas
KHCIOTa, (U3MYECKHe M XUMHUYECKHe CBOMCTBa, mosydeHue. lcmonws3zoBanue QochaTtoB B KauecTBE MUHEPATBHBIX
ynoOpeHuit

O6mras xapakrepuctuka 3aeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTENEHW OKUCICHUS.
VYrnepon, alnnoTponHeie MoAU(UKALMK, pacCIpPOCTpaHEHHE B MIPUPOE, PU3NUYECKHEe U XUMUYECKUE CBOMCTBA. AcopOiusi.
Kpyrosopot yraepona B mpupojne. Okcuabl yriepona, ux (puanyeckue ¥ XMMHUYECKHE CBOWCTBA, JEHCTBHE Ha JKUBBIC
OpraHu3Mbl, MOJy4YeHHE U MPUMEHEHHE. DKOJIOTMuYecKue MpoOiieMbl, cBsi3aHHbIE ¢ okcugom yriepoaa(lV); rumoresa
rJ100aTBbHOTO MOTEIUICHUS KIIMMaTa; NapHUKOBbIN 3 dekt. YronapHas KUcioTa U e€ coiu, X GU3NYECKUe U XUMHUECKU e
CBONCTBa, MojydyeHue u npuMmeHenue. KauectBeHHasi peakuus Ha kapOoHaT-uoHbI. Mcnonp3oBaHue kapOOHATOB B OBITY,
MEJIMLIHUHE, TPOMBILIIIEHHOCTH U CEIbCKOM XO35HCTBE

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAaX KaK O COCIMHEHUSX yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH,
9TaHOJ, TJHIEPUH, YKCyCcHas kucioTa). VX coctaB u xumuueckoe crtpoeHue. [loHsATHE O OHMONIOTMYECKH Ba)KHBIX
BEI[ECTBAX: JKHUpaX, Oeyikax, YriaeBOJaXx — M HUX POJIM B KHU3HU yeloBeKka. MaTepuaabHOE €IWHCTBO OPraHHUYECKUX U
HEOPraHUYECKUX COCAMHEHUI

erMHHfI, €ro (I)I/ISI/I‘IGCKI/IG U XUMHNYCCKHEC CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHHUC. CO@I[I/IHGHI/IH KpEMHUA B IIPHUPOJIC. O6H_[I/Ie
NpEACTaBJIICHUA 00 OKCHIEC erMHI/IH(IV) 151 erMHHeBOﬁ KHUCJIOTC. CI/IJII/IKaTBI, UX HCIIOJBb30BaHUC B 6BITy, MCIHUIINHEC,
MMPOMBIIIJIICHHOCTH. Baxwueiinme CTPOUTCIIBHBIC MATCPpHAJIbl: KEPaMHKa, CTCKIIO, IEMCHT, 6eTOH, JKee300€TOH. Hp06J'ICMBI

0€30IMacHOTO UCIIOJIb30BAHMS CTPOUTCIIBHBIX MATCPUAJIOB B MOBCEAHEBHOM KU3HU
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2.8

3.1

3.2

3.3

34

3.5

XUMHYECKUH SKCIIEPUMEHT: HM3y4eHHE OOpa3lloB HEOPraHMYECKMX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTBI; MpPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi HA XJIOPHI-MOHBI U HAOIIOJCHNE MPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaKaromue GU3nIecKue u
XMMHMUYECKHUE CBOMCTBA TaJOT€HOB M MX COEAMHEHUN (BO3MOXKHO MHCIIOJIb30BAHHWE BUAECOMATEPUANIOB); O3HAKOMIIEHHE C
o0Opa3maMu XJIOpUJOB (TAJIOTEHHUIOB); O3HAKOMJIEHHE C 0Opa3namu cephl U €€ COeIMHEHUSMH (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMATEpUANIOB); HAOIIOJEHME Ipoliecca OOYrJIMBaHUS caxapa IOJ JIEHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI;
W3yYeHHE XMMHUYECKHX CBOWCTB pa30aBICHHON CEpHOM KHCIOTHI, MPOBEJCHUE KAUYeCTBEHHOH peakuuu Ha Cylnb(ar-uoH U
HaOMo/IeHNe MpHU3HaKa e€ MpPOTeKaHWs; O3HAKOMJIEHHE C (U3MYECKMMHU CBOMCTBaMHU a3oTa, ¢ocdopa UM HUX COETUHEHUI
(BO3MOXHO HMCIOJIb30BaHUE BUJIEOMATEPHANIOB), oOpa3iiaMu a30THBIX U (POocHOpHBIX yHAOOpeHHil; MmoaydeHue, cooupaHue,
pacrno3HaBaHUe M M3y4eHHE CBOMCTB aMMHUaka; NMPOBEIECHUE KAueCTBEHHBIX peaklUuil Ha MOH aMMOHHUA U (ocdar-uoH U
M3Y4YE€HHE MPHU3HAKOB HMX MPOTEKaHUs, B3aUMOJECHWCTBHE KOHILEHTPUPOBAHHOM Aa30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
WCIIOJIb30BAHME BUJEOMATEPHANIOB); H3Y4YEHHE MOJENIel KpUCTAINIMUYECKUX pemeEToK anMmasa, rpadura, QysiepeHa;
03HAaKOMJIEHHE C TPOLIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM IMPOTUBOrasa;
MoJlyueHue, coOMpaHue, pacrio3HaBaHUE U M3YUYEHHE CBOICTB YIJIEKMCIIOrO ra3a; MpOBEICHHE KAaYeCTBEHHBIX peakiuil Ha
KapOOHaT- M CWJIMKAaT-HOHBl M U3YyYEHHE TPU3HAKOB HX MPOTEKaHMs; O3HAKOMJIEHME C MPOJIYKIHEeH CHIMKAaTHOU
MIPOMBIIIJIEHHOCTH; PeLIEHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHel1rie HeMeTauibl U UX COETUHEHUS

Mertaisl 1 UX COCTUHEHUS

OO0mas xapakTepucTUKa XHMHUYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAaHUM MX MosiokeHus B llepuoanueckoil cucreme
xuMuueckux sneMmeHToB J[.MI. MenneneeBa u cTpoeHusi atomoB. CTpoeHME MeTajuioB. MeTamndeckas CBs3b U
MeTajindyeckasi Kpucrauuinyeckas pemeéTka. JINeKTPOXUMUYECKUH psJl HAPSHKEHUN MEeTaioB

dusnveckue 1 XUMUYECKHE CBOMCTBAa MeTautoB. O0IIue criocoObl morydeHusi MeTauioB. [IoHITHE 0 KOPPO3UU METaJLIOB,
OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOoppo3uH. CIuiaBbl (CTalb, YyryH, JIOPATIOMUHUN, OpPOH3a) U UX MPUMEHEHHUE B OBITY
Y POMBIIIJICHHOCTH

[llenounbie MeTamibl: nosioxkeHue B [lepuoanueckoi cucteMe xumuyeckux snemeHToB .M. MenneneeBa; cTpoeHUE UX
aTOMOB; HaXOXJCHHE B mpupoje. PU3NuecKre W XUMHUYECKHE CBOKCTBA (Ha mpuMmepe HaTpuss W Kamus). OKCHIbl U
TUAPOKCHIBI HATPHS M Kaius. [[puMeHEHHE MEeTOYHBIX METAJIJIOB U MX COSAMHEHUI

[IlemovyHO3eMeNbHBIC METAIIBI MarHUH M KaJbLUK: ToJI0KeHue B [lepuoanueckoil cucteme XuMudeckux siemenToB J[. .
MeHnpeneeBa; CTpOCHUE UX aTOMOB; HaXOXKJICHHE B mpupojae. PU3nuecKkre U XUMUYCCKUE CBOMCTBA MarHUs U KajbIlUs.
Baxkneiimue coenuHeHus KaabIus (OKCUI, THAPOKCH, COJN). KECTKOCTH BOJBI U CIOCOOBI €€ ycTpaHeH Us

Amomunuii: nonoxxenne B Ilepumoanueckoil cucrteme xumudeckux snemeHToB .M. MenzaeneeBa; crpoeHHE aTroma;
HaxoXxaeHue B npupoje. Gusnueckre U XMMUYECKHE CBOMCTBA aTtOMUHUSA. AMPOTEpHBIE CBOMCTBA OKCHAA U TUIPOKCUIA
ATFTOMUHUS
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3.6

3.7

4.1

4.2

4.3

Kenezo: mnosoxenne B Ilepuommueckod cucreMe xumuuyeckux dieMeHToB .M. MenaeneeBa; CTpoeHUE aToma;
HaxoXJieHue B mpupoje. Pu3nueckue U XMMHUYECKHE CBOMCTBa kene3a. Okcuabl, Tuapokcuasl U conu kenesa(ll) u
xene3a(lll), ux cocras, cBOMCTBA U MOJIy4eHHE

XUMHUYECKUHN IKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaUIOB U CIUIABOB, MX (PU3UYECKUMU CBONCTBAMH; U3yUCHUE
pe3ynbTaTOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIB30BaHUE BUICOMATEPHUATIOB), 0COOCHHOCTEHM B3aUMOICHCTBUS OKCH/IA
KaJIbLIMSI M HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHANIOB); UCCIIEIOBAHUE CBOWCTB >KECTKOW BOJIBI,
mporecca TOPEHHUsl Keje3a B KHUCIOpoae (BO3MOXKHO HCIIOIB30BAHUE BHUACOMATEPUAJIOB); IMPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI (MarHus, KaJbIUs, allOMUHUS, IMHKa, xene3a(ll) u xeneza(Ill), meau(1l); naGnronenune
W ONHUCaHWE TPOIIECCOB OKpAIIMBAaHMS ITUIAMEHH HOHAMHM HATpUs, Kalusg WM KaibIus (BO3MOXXHO HCIIOJIH30BAHHE
BHJICOMATEpPHAJIOB); HCCIEeNOBaHUE aM(OTEPHBIX CBOMCTB THUAPOKCHJA ATIOMHUHUSA M THAPOKCHIA IIMHKA; peIIeHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHele MeTauibl 1 UX COCTUHEHUS

XHUMHS ¥ OKpYKarolas cpeia

HoBeie maTepuansl U TexHojorud. BemiectBa m MaTtepuanbl B MOBCEAHEBHOW >KM3HM 4YelOBEKa. XUMHUS U 3J0pPOBbE.
be3onacHoe wucmonb30BaHWE BEMIECTB M XUMHYECKHX peakiuii B ObITy. [lepBas momoimp MpH XUMHUYECKHUX OKOTax M
OTpPABJICHUSIX

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XUMHUUECKOe 3arpsisHeHue okpyxkarouien cpeasl [1/IK. Ponb xumMum B pemieHnun
sKoJIoruueckux mpobiem. [IpupoaHble HCTOUHUKU YIJIEBOJIOPOAOB (Yroib, MPUPOJAHBIN ra3, He(Th), MPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJICHHOCTH

XUMHUYECKUH KCIIEPUMEHT: U3yueHUe 00pa3I[0B MaTEPUAIOB (CTEKIIO, CIUIaBbl METAIIJIOB, OJUMEPHbIE MaTEPUAIIbI)

MPOBEPSIEMBIE HA OI'D IIO XUMWHM TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOU
OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30BAHUA

lﬁ)(:f:aepﬂeMoro IIpoBepsiemble TPeﬁonamm K NpeJMeTHBIM pe3yJibTaTaM 02a30BOr0 YPOBHSI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC
TpeOOBaAHUSA
1 [IpencraBnenue:
0 T03HABAEMOCTHU SIBJICHUM TPUPOJbI, TOHUMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH Kak
1.1 007acT COBPEMEHHOTO €CTECTBO3HAHHWS, KOMIIOHEHTa OOIIel KyIbTypbl M MPAKTUYECKOW esITeNbHOCTH
YeloBeKa B YCIOBUSAX COBPEMEHHOTO OOIIECTBA; TOHUMAaHHE MECTa XUMUU CPEIIN IPYTHX €CTECTBEHHBIX HAYK
0 HAy4YHBIX METOJax MO3HAHMS, B TOM YHCIIE SKCIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOAAaX HUCCIIETOBAHUS
1.2 BEIIECTB U U3YUEHUS! XUMHUECKUX PEaKIIHii; YMEHUE UCTIONB30BaTh MOJIEH J1s1 OOBSICHEHUS CTPOCHHSI aTOMOB

1 MOJICKYJI
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1.3

2.1

2.2
2.3

3.1

3.2
33

o chepax mnpodeccnoHANBLHOW IEATENLHOCTH, CBSI3aHHBIX C XUMHUEH W COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBAaHHBIMH Ha JIOCTHKCHUSX XUMUYCCKOW HAYKH, YTO MO3BOJIMT OOYYAIOIIUMCS PaCCMATPUBATh XUMHIO KaK
chepy cBoeill Oyaymiei TnpodeccCHOHANBHOW IESATENILHOCTH W CHENaTh OCO3HAHHBIM BHIOOP XHMHH Kak
MPOQHILHOTO MPEAMETa IIPH MTePEX0/ie Ha YPOBEHb CPEeIHEro 00Iero 00pa3oBaHus

Bianenue cucreMoll XMMMYECKMX 3HAHMM W yMEHHE IPUMEHATH CUCTEMY XMMHMUYECKMX 3HAHUW, KOTOpas
BKJIIOYAET:

BOXKHEUIINE XUMHUYECKHUE TOHSATHSA: XMUMHUYECKHUU DIIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE U CI0KHOE
BEIIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECh, OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJsIpHas MacChl, KOJUYECTBO
BEILECTBA, MOJIb, MOJIIpHAsl Macca, MOJSIPHbIA 00BEM, OKCHJI, KHCIOTAa, OCHOBaHME, COJIb (CPENHss), XUMHUUECKas
peaxuusi, peakiy COeNHEHUs, PEaKIIMK Pa3JI0kKEeHUsI, pEeaKI[Mi 3aMeIleHUs, Peakui 0OMeHa, TeIIoBoi 3¢ ekt
peakiuu, 3K30- U SHAOTEPMUUYECKUE PEaKIIMM, PacTBOP, MaccoBasl J10Ji1 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH,
MaccoBasi JI0JIsI M TPOIEHTHas KOHIEHTpalusl BEIlecTBa B PAacTBOpE, SApO aToma, AJIEKTPOHHBIN cloil aTtoma,
aToMHasi ~ opOuTanbh, paguyc  aroMa, BAICHTHOCTb, CTEMEHb  OKWUCICHHUS,  XHUMHUYECKass  CBA3b,
AIEKTPOOTPHUIIATEIHFHOCTD, TOJSPHAS W HEMOJSpHAs KOBAJEHTHAs CBsI3b, MOHHAS CBS3b, METANIMYECKAs CBS3b,
KpUCTaJUTMYECKas peméTka (aToMHasi, HOHHAsI, METaJUTMUecKasi, MOJICKYJIsIpHas ), HOH, KATHOH, aHUOH, YJIEKTPOJIUT U
HERJIEKTPOJIUT, DJIEKTPOJIUTHYECKAs TUCCOLMALINS, PEAKIIUU MOHHOTO 0OMEeHa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaklyM, OKUCINUTEIb U BOCCTAHOBUTENb, OKACIEHUE M BOCCTAHOBIICHHE, DIEKTPOJIU3, XUMUYECKOE PAaBHOBECHE,
oOpaTuMble U HEOOpATHMBIC PEAKIIUH, CKOPOCTh XUMHUYECKOW peakiuu, katanuzatop, [1JIK, kopposus meramios,
CILIaBbI

OCHOBOIIOJIATAOIINE 3aKOHBI XMMHHM: 3aKOH COXPAHEHMsS Macchl, nepuoandeckuil 3akoH .M. Menneneesa, 3akoH
IIOCTOSTHCTBA COCTaBa, 3aKOH ABOTazpo

TEOPUU XUMUH: ATOMHO-MOJIEKYJISIPHAS] TEOPHUSL, TEOPHS SJIEKTPOTUTHUECKON TUCCOUAUN

Bianenne ocHOBaMU XMMUYECKOM I'PAMOTHOCTH, BKIFOYAKOLIEH:

YMCHHC IPaBHIIbHO HCIIOJIb30BATh HM3YUCHHBIC BCIICCTBA U MATCPUAJIBL (B TOM 4YHUCJIC MHUHCPAJIbHBIC y,[[O6p€HI/IH,
MCTAJUIbI U CILIAaBbl, IIPOAYKTBI nepepa60TKH IMPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOOAOB (YFHH, IpUpOAHOrO rasa,
He(bTI/I) B 6bITy, CCJIIbCKOM XOSHﬁCTBe, Ha IMPOU3BOJACTBC U IIOHMUMAHHEC 3HAYUCHUA KHPOB, 6CJ'IKOB, YrJI€eBOAOB AJiA
opraHu3Ma 4YCJIOBCKA; YMCHHC IPOIHO3HUPOBATL BJIIMAHUC BCHICCTB U XUMHUUYCCKUX IIPOLCCCOB HA OpPraHu3M

YCJIOBCKA U OKPYKAIOIIYIO IPUPOJHYIO CPEAY

YMEHHUE MHTErpUPOBATh XUMUYECKHUE 3HAHUSI CO 3HAHUSAMU JIPYTUX YUEOHBIX IPEAMETOB
HaJIM4YME OMbITa paboThl C Pa3IMYHBIMU MCTOYHMKAMHU MH(OpMAIMM MO XUMHM (Hay4dHas U HaydHO-TOMYJspHas
JIUTEepaTypa, ClI0Bapy, CIPABOYHUKHN, HHTEPHET-PECYPCHI)
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34

7.1
7.2
7.3

8.1
8.2
8.3
8.4

9.1

9.2

9.3

10
10.1
10.2
10.3
10.4

YMEHHE OOBEKTHUBHO OLEHUBATH MH(OPMAIIMIO O BEIIECTBAX, UX MPEBPAMCHUSX M MPAKTUYECKOM MPUMEHEHUU U
YMEHHE HCIIOJIb30BaTh €€ JIJIsl pelIeHus y9eOHO-TI03HABATEeILHBIX 3a1a4

BrnageHne ocCHOBaMH TOHSATUHHOIO ammapaTta W CHMBOJUYECKOTO S3bIKA XUMHHU JUIS COCTaBICHHS (Hopmylt
HEOPraHMYECKHX BEIIECTB, YPABHEHUN XUMHYECKUX Peakiuil; ocHoBaMu xumudeckoi HomeHknatypsl (IUPAC u
TPUBUAJIBHOM)

YMeHue 0OBSCHATH CBSI3b IMOJIOKCHHS dJIeMeHTa B [lepHoMYecKoil cHCTeMe C YMCIOBBIMH XapaKTEePHCTUKAMH
CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsij sijipa, oOllee YUCIIO AJIEKTPOHOB), paclpeiesieHueM
AJIEKTPOHOB 10 YHEPTCTUUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KATUS U KaJTBIIHS

[IpencraBieHre O TMEPUOJUYCCKOM  3aBHUCHMOCTH  CBOWCTB ~XHMHYECKHX JJIEMEHTOB (pajyc aroma,
AIEKTPOOTPHUIIATEIILHOCTB), IPOCTHIX U CIIOKHBIX BEIIECTB OT TMOJIOXKEHUS 3JIeMeHTOB B [lepuonndeckoii cucteme (B
MaJIbIX IePUOJIaX U TJIABHBIX MOJATPYIIIAX) U AIEKTPOHHOTO CTPOSHUS aToMa

Ymenue knaccuuuupoBarh:

XHUMHYCCKHEC IIEMEHTBI

HEOpraHMYECKHE BEIECTBA

XHUMHYCCKHEC PEAKITIHI

YMeHue onpeaensTh:

BaJICHTHOCTH M CTEIIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsij HOHA

BHJI XUMHUYECKOM CBSI3U M TUI KPUCTAJUIMUECKON CTPYKTYPHI B COETMHEHUAX

XapakTep cpeibl B BOAHBIX PaCTBOpaxX BEUIECTB (KHCIOT, OCHOBAHU)

OKHUCJIUTEh U BOCCTAHOBUTEIb

YMeHue xapakTepuszoBaTh (pU3nuecKue U XUMUYECKUE CBOWCTBA:

MIPOCTBIX BEUIECTB (KUCIOPOA, 030H, BOJIOPOI, TpaduT, aliMas, KpeMHuUH, a3oT, pocdop, cepa, XJop, HATpui, Kaiuii,
MarHui, KaJblUW, aTFOMUHAN, KEIE30)

CIIOXHBIX BEIIECTB, B TOM YMCJIE MX BOAHBIX PacCTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO]I, CEPOBOIOPOI, OKCUIBI U
ruapokcuapl MetamwioB [-I1A rpynn, amromunus, meau (1), muaka, xene3a (II u I11), okcuasr yrinepona (I1 u 1V),
kpemuus (IV), azora u docdopa (III u V), cepwr (IV u VI), cepuucras, cepnas, a3otucras, a3otHasi, pocopHas,
yroJibHasi, KpEMHUEBAs KUCIOTA ¥ UX COJIH)

MIPOTHO3UPOBATH U XapaKTEpU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS, IPUMEHEHHE
BEIIECTB B 3aBUCUMOCTH OT MX CBOWCTB, BO3MOXHOCTH NMPOTEKAHMSI XUMHUYECKUX MPEBPAIICHUI B Pa3IU4HbIX
YCIOBUSAX

YMeHue cocTaBIsITh MOJEKYJISIPHBIE M HOHHBIC YPaBHEHUS PEaKIINii, B TOM YHUCIIE:

peaxiuit HFOHHOTO OOMeHa

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHH

WUTIOCTPUPYIOMINX XUMHUUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYII) HEOPTaHUYECKHIX BEIIECTB
MOATBEPKIAIOIIUX TEHETHUECKYIO B3aUMOCBS3b MEXIY HUMHU
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11
11.1

11.2
11.3

114
12

12.1

12.2

12.3

13
13.1
13.2
13.3
13.4
13.5

13.6

13.7

YMeHue BBIUUCATh (IPOBOJUTH PACUETHI):

OTHOCHUTEJIbHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJK XMMHUYECKOTO JIEMEHTa B
COEIMHEHUU

MaccOBYIO JIOJIIO BEILLIECTBA B PACTBOPE,

KOJIMYECTBO BEILIECTBA U €T0 Maccy, 00bEM I'a30B

M0 YpPaBHEHUSM XUMHUYECKUX PEAKIUH W HAXOIAWTh KOJMYECTBO BEIIECTBA, O0OBEM M MacCy PEarcHTOB WIH
MIPOJIyKTOB peaKuu

Bnanenue (3HaHue 0CHOB):

OCHOBHBIMM METOJIaMU HAy4yHOTO TO3HaHUs (HaOJIOJEHUE, W3MEpEHHUe, IKCIEPHUMEHT, MOJEIMPOBAHUE) IPHU
M3Y4YEHUH BEUIECTB M XUMHUYECKHX SBJICHMH; yMeHHE CHOpMYIMpPOBaTH MNpOOIEMY M MPEATIOXKUTh IMyTH €€
pelieHus

6e30macHOl paboThl ¢ XMMHUUYECKHMHU BEUIECTBAMH, XMMHUECKOH MOCY10i 1 1a00paTOpHBIM 000pYA0BaHUEM
npaBuwiIaMu 0€30MacHOro OOpalleHUs] C BELIEeCTBAMH, HCIOJIb3YEMbIMU B IOBCEIHEBHOW >KW3HHU, IMpaBUIAMU
MOBEACHUS B LESIX cOEpeKeHUsl 370pOBbsS M OKpY’Kalolled MPUPOIHON cpenbl; MOHMMAaHHUEe Bpeaa (OMacHOCTH)
BO3JICHCTBUSL Ha JKUBbIE OPraHU3Mbl OINpPENETEHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHHUS W MPEIOTBPALICHUS HX
BPEIHOTO BO3JICUCTBUS

Hannumne npakTuyecKknx HaBbIKOB IJIAHUPOBAHUS U OCYILIECTBIICHHUS CIEIYIOIIUX XUMUYECKUX YKCIIEPUMEHTOB:
W3y4YeHHE M ONHUCaHhe (PU3NYECKHUX CBONCTB BEIIECTB; O3HAKOMJIEHHME C (GU3NYECKUMU U XUMUYECKHUMU
SBJICHUSIMU; OTIBITHI, WIITIOCTPUPYIOLINE TPU3HAKN TPOTEKAHUSI XUMUYECKUX PEAKINI

M3Yy4eHHE CIIOCOOOB pa3/iesieHusl cMeceit

MOJYyYEHUE KHUCIOPOJa M M3YYEHHE €ro CBOMCTB; IMOJYYEHUE BOJOPOJA M HU3YyYEHUE €r0 CBOMCTB; IOJy4YECHHE
YIJIEKHUCIIOTO ra3a U U3y4eHHUE €ro CBOMCTB; MOJyYEeHNE aMMHaKa U U3y4E€HHUE €r0 CBOMCTB

[IPUTOTOBJIEHUE PACTBOPOB € ONPEIEIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOIO BEILIECTBA

MPUMEHEHHE WHAUKATOPOB (JIakMyca, MeTUiopamka U ¢eHodTanenHa) A OMpeleieHus Xapakrepa cpeibl B
pacTBOpax KMCIOT U IIeJI0UeH

HCCIEA0BaHUE U OMMCAHUE CBOMCTB HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB; U3YUYEHHUE B3aUMOJICUCTBUS
KHCIIOT C METajulaMH, OKCHUAAMH METaNIOB, PAacTBOPHUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJIAMH;
MOJIy4eHUE HEPaCTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJIHOIO METajlla APYTUM K3 PacTBOPA COJIM; UCCIIEIOBAHUE
aM(pOTEePHBIX CBOMCTB I'MAPOKCHIOB AITIOMUHHUS U IUHKA

pELIEHHE OKCIEPUMEHTANBHBIX 3agad o TeMaM: «OCHOBHBIE KJIAacChl HEOPraHMYECKUX COEIAMHEHUN»;
«QIIeKTpoJIMTHYECKas TUccouranus»; « BakHele HeMeTalulbl U UX COEIMHEHUs»; «BaxHelne MeTalisl U ux
COEIMHEHUS»
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XUMHUYECKHE SKCIIEPUMEHTHI, HIUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAaHUS PeaKnii HOHHOTO 0OMEHa; KayeCTBEHHBIE

13.8 peakuuu Ha MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax HOHBIL: XJIOpUA-, OpoMua-, MOIuA-, cyibdar-, ¢ocdart-,
KapOOHAT-, CHJIMKAT-aHHOHBI, TUAPOKCHUI-UOHBI, KATHOHBI AMMOHHMS, MarHus, KaJbIlHs, alFOMUHUS, Kene3a (2+) u
xkenesa (3+), menu (2+), MHKA

14 VYMenue:
14.1 MPECTABIATh PE3YJAbTAThl AKCIIEPUMEHTa B (JOpPME BBIBOJOB, JOKAa3aTelbCTB, IPpa)MKOB M TAONHIl U BBHISBIATH
AMITUPUYECKUE 3aKOHOMEPHOCTH
142 yCTaHaBJ'II/IBaTB CBsA3U MC)KI[y peam,Ho Ha6J'IIOI[a€MI>IMI/I XUMHUYECCKUMU SABJIICHUSIMU U HpOHGCCﬂMI/I, HpOI/ICXOIISIHII/IMI/I

B MaKpO- U MUKPOMHpE, 0OBICHATH IPUUNHBI MHOTOOOpa3usl BEIIECTB

HEPEYEHD 2JIEMEHTOB COAEP KAHUS, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJZAPCTBEHHOM

9K3AMEHE 110 XUMHNHU
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [TepBoHayanbHBIE XUMUYECKUE TTOHATHS
1.1 Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus cMece
1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHE JIeMEHTHI. CHMBOJIbI XUMUYECKUX AJIEMEHTOB. [IpoCThIe U CII0OKHBIE BEILIECTBA.
1.3 Xumuaeckas popmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. CTETICHb OKUCICHUS
14 3aKkOH MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAA aTOMHAasi Macca. OTHOCUTENbHAST MOJIEKYJIsipHast Macca. MaccoBas
JIOJISI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHNH
15 KomnuectBo BemectBa. Mosbs. Momnsipras macca. MomsipHbiii 00bEM Ta30B. B3anMocCBsA3b KoJIWYecTBa, MacChl M 4YMcCia
CTPYKTYPHBIX €IMHUI] BEIIECTBA
1.6 ®u3nyeckue M XUMHUYECKHE SBJICHHMS. XUMHUUYECKash peakiuss W €€ MpU3HAKU. 3aKOH COXPaHEHUsI MacChl BEIECTB.
XUMHUYECKUE YPAaBHEHUS
2 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema xumMmudeckux aiementoB JI.1. Menneneea. CTpoeHrue aToMOB
71 [lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHtoB .M. Menneneesa. Ilepuonbl u rpynibl.
Pu3nUecKuil CMBICI NOPSIKOBOTO HOMEpPAa, HOMEPOB MEPUO/IA U IPYIIIBI 3JIEMEHTA
29 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTombl. DnexTponsl. CTpoeHHe 3MEeKTPOHHBIX 000J04YeK aTOMOB MepBbix 20
XUMHUYECKHUX A1eMeHTOB llepuoanueckoii cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kanus, Kaiablus (paanyca
2.3 aTOMOB, 3JIEKTPOOTPULATEIbHOCTH, METAIUIMYECKMX W HEMETaJUIMYECKMX CBOMCTB) M MX COEIMHEHHUM B COOTBETCTBUU C

ITOJIOXKCHHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB
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3.1

3.2

4.1

4.2

4.3
4.4
4.5

4.6

4.7

4.8
4.9
4.10
4.11
4.12

5.1
5.2
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Crpoenue BelecTa

Xumunueckas cBsi3b. KoBaneHTHas (MOJsipHas U HENOJIApHAs) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB.
HNonnas cBsa3b. MeTannnyeckas CBSI3b

Tunel KpuCTAIIMYECKUX pemETOK (aTOMHas, HOHHAs, MeTaJJIMuecKas), 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA
KPUCTAJUIMYECKOMN PEIIETKU U BUJIa XUMUYECKOM CBSI3U

Bakneiiue npenctaBuTeIn HEOpraHMUeCKUX BemlecTs. HemeTamisl U ux coequHeHus. MeTasuibl U UX CO€AMHEHUS
Knaccudukanus m HOMEHKIaTypa HEOPraHWYECKUX COEIUHEHHIl: OKCHIOB (Cojeo0pa3yroliie: OCHOBHbBIE, KHCIOTHBIE,
amdoTepHbIe) U HECOIe00pa3yoIIKe; OCHOBaHUH (IEI0YN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIIOPOJICOACpKAIITUE U
OECKHUCIOPOHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHUCIIBIX)

duznyeckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPO/a, XJI0pa, KUCIOpoa, cephl, a3oTa, ¢pocdopa,
yriepoja, KpeMHHUS

dusndecKkue 1 XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHUS, HATPUSI, KAJIUsI, MarHUs U KaJbIUs, ATFOMUAHUA,
xKene3a. DIEKTPOXUMHUYECKUH Psiji HAPSHKEHNA METalIOB

duznyeckue U XUMHUYECKHE CBOMCTBA BOJIOPOAHBIX COETMHEHHI HEMETAIIOB: XJI0POBOI0OPO/Ia, CEPOBOIOPOIa, aMMHaKa
duznyecKkue 1 XUMUYecKHe cBoiicTBa okcuaoB HemetawioB: cepol (IV, VI), azorta(Il, IV, V), docdopa(lll, V), yraepona(ll,
IV), kpemuausa(IV). [TonydeHre OKCHI0B HEMETAIIOB

Xumudeckue cBoicTBa OkcuaoB: MetaioB [A-IIIA rpymm, nwmaka, memu(Il) u sxenesa(Il, III). Ilomyuenue oxcumoB
METaJlJIOB

XUMHUYECKHE CBOMCTBA OCHOBaHMH M aM(OTEPHBIX TMAPOKCUAOB (HAa MpUMEpe THMAPOKCHIIOB aJIOMUHUS, XKejes3a, IMHKA).
[Tonydyenue ocHOBaHUH U aM(DOTEPHBIX THIAPOKCUIIOB

OO0mue XMMHYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM, CEPHUCTOM, CEpPHOM, a30THOH, (ocdopHO,
KpEeMHHEBOH, yroysbHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpHOW M a30THOM KHCIOT. [lomydenue
KHCIIOT

OO6mme XuMHUYECKHe CBOMCTBA cpeHuX coJiel. [lomydenne conei

[Tonyuenue, coOupanue, pacro3HaBaHUE BOJIOPO/a, KUCIOPOIa, aMMHaKa, YIIIEKUCIIOro ra3a B JabopaTopuu

[Tonyuenue amMmmuaka, CepHOM U a30THOW KHUCIIOT B TPOMBINUIEHHOCTH. O0I1IKe criocoObl OTYyYeHHs] METAILIOB

I'eneTnueckas cBs3b MEXKIY KJacCaMU HEOPTraHUYECKUX COCAMHEHUIA

XUMUYECKUE peaKluu

Knaccudukanus XuMUYeCKUX peakiuil Mo pa3InyHbIM MMPU3HAKAM: TI0 YUCIIY U COCTAaBY YYaCTBYIOIIHMX B PEaKIIUU BEIIECTB,
0 TerI0BOMY 3(h(}eKTy, M0 U3MEHEHUIO CTENIEHEH OKUCICHHSI XUMUYECKHUX 2JIEMEHTOB

TermmoBoit »hdekr XuMHUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHUSA. OK30- M DJHIOTEPMHYECKHE pPEaKIUu.
TepMoxuMuyeckue ypaBHEHHS

OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakunu. OKUCIUTENN U BOCCTAaHOBUTENM. lIporiecchl OKHUCIEHUST U BOCCTAHOBJICHHUS.
DNEeKTPOHHBIN 0aNaHC OKUCIUTEILHOBOCCTAHOBUTEIBHON pPeaKINu
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5.5

6.1

6.2

6.3

6.4

6.5

7.1
7.2
7.3

Teopust snekTpoauTHYECKON auccouuanuy. KaTHOHBI, aHHMOHBI. DJEKTPOJIUTHI M HEAIEKTpOJUThl. CHIbHBIE U claldble
251eKTposIuThl. CTENEeHb JUCCOLMAUU

Peakuuu nonHoro oOMeHa. Ycia0BHsI IPOTEKAaHUS PEAKLIMI HOHHOTO OOMEHA, MOJIHbIE U COKPALEHHbIE HOHHBIE YPAaBHEHUS
peakuui

XHUMHUS ¥ OKpYKarolas cpena

BemecTBa 1 Marepuaibl B IOBCEIHEBHOM )KM3HU YelloBeKa. be3omnacHoe UCnoap30BaHUE BEIIECTB U XUMUYECKUX peaklui B
naboparopuu u ObITy. IlepBast momMols IpyU XUMUYECKUX 0XKOTaX U OTPABICHUSIX

XUMHYECKO€e 3arpsi3HEHUE OKpY’Karolel cpebl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI
ero npenotBpamenus [IpenenbHas nomyctumas koHuentpaius emect (I[11K). Poas xumuum B pemieHn# 3K0IOTHYECKUX
npo6seM. YcuieHue napHUKoBoro 3G ¢ekTa, pa3pymeHrne 030HOBOTO CIIOs

[Ipumenenue cepsl, a3ora, gocdopa, yriepojia, KpeMHHUS U UX COEIMHEHUN B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U
cellbcKOM xo3siiictBe. [IprMeHeHHe MeTauloB U CIJIaBOB (CTalb, YYTryH, JIOPAJIOMUHUNA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coemHeHu. [IoHsATHE 0 KOPpPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH
[IpupoaHble HICTOYHUKH YII€BOJAOPOAOB (Yroiib, MPUPOIHBINA a3, He(Th), MPOIYKTH UX NepepaboTku (OEH3MH), UX POJb B
OBITY U TPOMBIIIJIEHHOCTH

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHHUSAX yriepoaa (MeTaH, 3TaH, STHJIEH, alleTUJICH,
3TaHOJ, TIMIEPUH, YKCycHas kucioTa). [loHaTne o GMOIOrMYecKky BaKHBIX BEIECTBAX: XKUPAX, OelKax, yrieBogax — U Ux
POJIM B )KM3HU YEJIOBEKA

Pacuérsr:

o GpopMynaM XUMUYECKHX COeTMHEHUIN

Macchl (MaccoBOM) I0JIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

10 XUMUYECKUM YPAaBHEHUSIM
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