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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHUM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K
pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOI'O 00IEro oOpa3oBaHUs, MPEACTABICHHBIX B
dI'OC 00O, a Takxke Ha OCHOBE (PeaepaibHON paboueld mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIICTIIIMK MPETOJaBaHUs
ydeOHOro npeaMeTa «XuMus» B 00pa3oBaTelibHbIX opranuzaiusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuM Ha€T MpENCTAaBICHUE O IEJIX, OOImIeW cTparerun OOydeHHS, BOCIUTAHHUS U PA3BUTHS
oOydarommxcs CpeJAcTBaMU  y4eOHOTO MpeAMeTa, YCTaHaBIMBaeT 00s3aTellbHOE MPEIMETHOE  COJep)KaHue,
IpeyCMAaTPUBAET paclpe/iesieHne ero Mo KjiaccaM M CTPYKTYPHPOBAaHHE IO paszjeiaM M TeMaM MPOTPaMMbl 10 XUMUH,
ompeneNiseT KOJUYSCTBCHHBIE M KauyeCTBEHHBIE XapaKTEPUCTHKU COJCP)KAHMS, PEKOMEHAYEMYIO IOCIe0BATeIbHOCTh
U3YUYEHUS XUMHUHU C YYETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOI'O Mpollecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaroluuxcs, OINpeAeNiseT BO3MOXXHOCTH MpeaMera Ui peaju3auudd TpeOoBaHUM K pe3ysjbTaTaMm
OCBOCHHS OCHOBHOUM 00pa3oBaTeIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHMs, a TaKke TpeOOBaHUN K
pesynbrataM OOy4YeHHs] XMMUU Ha YpPOBHE IeJied M3y4deHHUs NpeIMeTa M OCHOBHBIX BHIOB Y4e€OHO-IO3HAaBATEIbHOU
JEeSTEIBHOCTH 00YYaIOIIEToCs M0 OCBOSHUIO YYEOHOTO COACPIKAHUS.

3HaHME XUMHH CIY)KHUT OCHOBOM jis (OpMHUpPOBAHUS MHUPOBO33PEHHUS OOYUYaIOIIETrOCs, €ro Mpe/CTaBICHUN O
MaTepHUAIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTparoT (popMUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUM U 00 OHBOJIOIUHU BEIIECTB B MNPHUPOAE, O MYTAX pEIIeHHUs TI00aNbHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHS
YeJI0BEUYECTBA — CHIPbEBOM, YIHEPTeTUUECKOM, TUIIIEBON U AKOJOTHUUECKOM 6€30I1acHOCTH, ITPo0JIeM 3paBOOXpaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peain3aiiii BO3MOXKHOCTEH Il caMOpa3BUTHSA M (POPMUPOBAHMS KYJIBTYpPhl JUYHOCTH, €€ oOIIel u
(GYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBINIJICHUS W TBOPYECKUX CIIOCOOHOCTEH OOYy4arolIuxcsi, HABBIKOB UX
CaMOCTOSITEIILHON Y4eOHOW NESITeNTbHOCTH, SKCIEPUMEHTAIBHBIX W HCCIENOBATEIBCKAX YMEHUN, HEOOXOIUMBIX KaK B
MMOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMHUT CO CMEHM(PUKON HAyYHOT'O MBIILJICHHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOIBI U
YeJI0BEKa, SIBISICTCS] OTBETCTBEHHBIM ATAanioM B (DOPMUPOBAHUN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00 yYarOIINXCS;



croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY,
BHOCHUT CBOM BKJIaJ] B SKOJIOTMYECKOE 00pa30BaHUE 00yUaArOIIUXCS.

JlanHble HarpaBiIeHUs! B 00YYEeHUH XUMHUH 00€CIEUNBAIOTCS CIIEUU(PUKON coaep:kaHusl ydeOHOro peaMeTa, KOTOPbIi
SIBJISIETCS ME€IarOTMYECKU aJJallTUPOBAHHBIM OTpakeHWeM 0a30BOI HAYKU XMMUM Ha ONPE/IeIEHHOM dTare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEr0o 0Opa30BaHMsI OPUCHTHPOBAH HA OCBOCHHUE OOYYAIOIIMMUCS CHUCTEMBbI
NEepPBOHAYAIBHBIX TOHSTUM XUMHUU, OCHOB HEOPTraHWYECKOW XUMUU U HEKOTOPHIX OTIAEIbHBIX 3HAYUMBIX TMOHSATHM
OpraHUYeCKON XUMHUHU.

CrpykTypa cojaepkaHusi IpOrpaMMbl IO XMUMHUHU C(HOPMUpPOBAHA HA OCHOBE CHCTEMHOTO MOJX0Ja K €€ H3YyYeHHIO.
ConepxaHue CKJIAABIBACTCS M3 CHCTEMBI TMOHATUM O XMMHUYECKOM DJJIEMEHTE U BEIIECTBE U CHUCTEMbI TOHSTHUA O
XUMUYECKOU peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTraHW30BaHBI M0 MPUHITUITY TTOCIEA0BATEIIHHOTO PA3BUTHS 3HAHHM
Ha OCHOBE TEOPETHUYECKUX MPEACTABICHUA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOECHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— IpeJICTaBICHUMN 00 3IEKTPOIUTHUECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

TeopeTndeckue 3HAHHS pAcCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKH TMONYYCHHBIX W OCMBICICHHBIX (DaKTOB,
pPa3BUBAIOTCA MOCIEAOBATENIBHO OT OJHOT'O YPOBHSI K APYrOMY, BBITIONHAS (YHKIMH OOBSICHEHHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS ¥ BO3MOXHOCTEN MPAKTUUECKOIO MPUMEHEHUS U MOJTYYEHHUS U3y4YaeMbIX BELIECTB.

OcBoeHue mporpaMMbl MO XMMHUHU CHOCOOCTBYET (DOPMHUPOBAHHUIO MPEICTABICHUS O XHUMHYECKOW COCTaBIISIONIEH
HAy4YHOW KApTUHBI MUpa B JIOTMKE €€ CUCTEMHON MPUPOJbI, IEHHOCTHOIO OTHOLICHUS K HAyYHOMY 3HAHUIO U METOAaM
Nno3HaHUsl B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHWUW M3 paHee M3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipu M3ydeHNN XUMHH MPOUCXOTUT (HOPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYyJbTYphl. 3agada
y4e0HOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUUYECKUX 3HAHUN — BaKHEHIIHNX (PAaKTOB, MOHATHN, 3aKOHOB
U TEOPETUYECKUX TMOJOKEHUN, JOCTYIMHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, si3pIKa HAYKH, B TIPUOOIICHUH K
HAyYHBIM METOJaM TIO3HAHUS TPU HU3YYCHUW BEHIECTB M XUMUYECKUX pPEaKiuid, B (OPMHPOBAHUU U PA3BUTHH
MO3HABATEIFHBIX YMEHHA W WX MPUMEHEHWU B y4eOHO-TIO3HABATEIHLHON W Y4eOHO-MCCIIEIOBATEIBCKOU JESTEIBHOCTH,
OCBOEHUU IMpaBUJI 0€30MacHOro 0OpallleHHsl C BEUIECTBAMU B MTOBCEITHEBHOM KU3HH.

[Ipu u3yueHun XuMHM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHusl BAXKHOE 3HAYEHUE MIPUOOPE TaKue 1EIH, Kak:



— (opmMupoBaHHE HWHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSATEILHOMY MPUHATHIO PEUIEHUH, CIOCOOHON aJanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM JKU3HH;

— HaIpaBJICHHOCTh OOYYEHHS HA CUCTEMATUYECKOE MPUOOIIEHNE 00YUaIOIIUXCsl K CAMOCTOATENbHOM MT03HABATEIbHOM
JEeSTENbHOCTH, HAYYHBIM METO/IaM MMO3HAHMS, (POPMHUPYIOIIUM MOTUBALIMIO U Pa3BUTUE CITIOCOOHOCTEN K XUMUH;

— obecrieyeHre yCJIOBUHM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO O0YYAIOIUMHUCS OMBbITa PA3HOOOPA3HON JEATEeIbHOCTH,
MO3HAHUSI U CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN), UMEIOIIMX YHUBEpPCAJIbHOE 3HAUYCHHUE IS
Pa3TUYHbBIX BUAOB JI€ATEIbHOCTH;

— (opMupoBaHue 0011 PyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM YHCIIE€ YMEHHUIN OOBSICHATH
U OIICHUBAThH SIBIICHUS OKPY>KAIOIIEr0 MHUpPA, UCIOJIb3Yysl 3HAHUSL U OIBIT, OJIYYCHHBIE MPU W3YYEHUU XUMHH, TPUMEHSATh
UX MIPHU PEIICHUU MPOOJIEM B TOBCEAHEBHOM KU3HU U TPYAOBOM JEATEIBHOCTH;

— (opMHpOBaHUE Y OOYYAIOIIMXCS TYMAaHUCTUYECKUX OTHOIICHUM, TOHUMAHUS IEHHOCTH XUMHUUYECKUX 3HAHUH IS
BBIPA0OTKHM IKOJIOTHYECKU LETIECO00PA3HOTO MOBEACHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LIENSAX COXPAHEHMSI CBOETO
310pOBbs U OKPY’KAIOILLEW IPUPOJTHOUN CPELBI;

— pa3BUTHE MOTUBAIMHK K OOY4YEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIHMTAHHUIO HA OCHOBE YCBOCHHS
0O0IIeYeIOBEYECKUX I[EHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduisi M HaNpaBIEHHOCTH JaJIbHEUIIETro
o0y4eHUsI.

OO61iee 4Kciio YacoB, OTBEACHHBIX ISl MU3YYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHHUs, COCTaBISET
136 yacoB: B 8 ki1acce — 68 yacoB (2 4aca B Hefen0), B 9 kinacce — 68 yacoB (2 yaca B HEJEIIO).

COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XuMHM B KU3HU 4esoBeKa. XUMHUs B CUCTEME HayK. Tena u BemectBa. PU3NYECKUE CBOMCTBA
BeIlleCTB. ArperatHoe coctosinue BeuiecTs. [loHsaTre o Merogax no3Hanus B xuMuu. Yuctele BemecTBa U cMecu. CnocoObl
pa3aeneHusi CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE dJeMeHTbl. CUMBOJIBI XUMUYECKUX 3J€MEHTOB. [IpocThie U clioKHBbIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHHUE.



Xumudeckass ¢opmyna. BaleHTHOCTh aTOMOB XHMMHMUYECKHUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenpHass aroMHasi macca. OTHOCUTENIbHAsE MOJIEKYJsipHas Macca. MaccoBast 107 XMMHYECKOrO 3JIEMEHTa B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Monb. MonsgpHast macca. B3anMOCBsI3b KOJIMUECTBA, MACChl M YKCIIA CTPYKTYPHBIX €IMHUIL
BemiecTBa. Pacu€Tel mo popMynaM XUMHUUYECKUX COCTMHEHUH.

OU3NYECKUE U XUMUYECKUE SBICHUS. XUMUYECKas peakuusi U €€ MpU3HAKU. 3aKOH COXPAHECHMUS MAacChl BEIIECTB.
Xumunueckue ypaBHeHus. Kiiaccudukaius XuMUUeCKuX peakiiuii (COeTMHEeHMs, pa3I0KeHUs, 3aMeleHUs, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOUW MOCY0M, MpaBuIiaMu paboThl B labopaTopuu U nmpuémMaMu oOpaieHus ¢ J1a00paTopHbIM
o0opy/I0BaHMEM, H3yUYCHHE W OINHUCaHHE (U3NYECKUX CBOWCTB OO0pa3lloB HEOPTraHMYECKUX BEIECTB, HAOJIOJICHHE
¢buzndeckux (MIaBJIeHUE BOCKA, TasHHUE JIbJa, pAaCTUPAHUE caxapa B CTYIKe, KUIEHWE W KOHJEHCAIMs BOJBI) H
XUMUYECKUX (FOpeHUE CBEUM, MPOKAIMBAHWE MEIHOM TPOBOJIOKHU, B3aUMOJICHCTBHE MeJIa C KHUCIOTOW) SIBICHUH,
HAOJII0JIEHHE W ONHMCAHUE MPU3HAKOB MPOTEKAHUS XUMHYECKHUX peakiui (pa3ioKeHue caxapa, B3aMMOJICHCTBUE CEPHOM
KUCTIOTHI C XJIOpUAOM Oapus, pazioxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3auMOACICTBHIE KeJie3a C PaCTBOPOM
comu memu (II), u3ydeHuwe crocoOOB pazfeieHus cMecei: ¢ TOMOUIbI0 MarHuTa, (UIBTPOBAHME, BHITAPUBAHUE,
TUCTWILISILMSA, XpoMaTorpadusi, MpPOBEACHUE OYHMCTKH IIOBAPEHHOM coyiu, HAONIOJEHHEe U OINMUCAaHUE pe3yJIbTaToOB
NPOBEJICHHUS ONBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3JJaHUE MOjIeNiel MOJIeKYI (IapOCTEePKHEBBIX).

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — snemeHT M mpoctoe BeuecTBO. HaxoxkaeHune Kuciaopona B
npuponae, Qu3NUecKue M XUMHUYeCKHe cBoiicTBa (peakmuu Topenusi). Oxcuabl. [lpumenenue kucmopoma. CrocoObl
MOJIYYeHUS KHUCIIOpoja B JaOOpaTOpUU M MPOMBIIIUIEHHOCTH. KpyroBopot kucimopoga B mpupoje. O30H — ajioTponHas
MoudHUKAIHAS KACIIOPO/Ia.

TemmoBoit >QdeKkT XUMUYECKON peakini, TEPMOXUMUUYECKHE YPaBHEHUS, 3K30- W IHAOTEPMHUUYECKHE PEaKIIHH.
TomnmuBo: yroib u MeTaH. 3arpsi3HEHHE BO3AyXa, YCUICHUE TapHUKOBOTO 3(dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bogopon — aneMeHT u nmpocToe BemecTBo. Haxoxxaenue Bogopoaa B npupoje, GU3n4ecKue 1 XUMUIECKHUEe CBOWCTBA,
MpUMEHEHHE, crIocoObl osryyeHus. Kuciaotsl u comnu.

MornspHblii 00bEM Ta30B. PacuéThl 10 XUMHYECKUM YPaBHEHUSM.

dusnyeckue cBOWCTBa BOAbl. Boaa kak pactBoputenb. PactBopbl. HachlllleHHbIE W HEHACHIMIEHHBIE PACTBOPHI.
PactBopumocTh BemiecTB B Bojie. MaccoBasi 0Jid BellleCcTBa B pacTBOpe. XUMUUYECKUe cBOMcTBa BoJibl. OcHOBaHuUs. Ponb



pacTBOPOB B MPHUPOAE U B KU3HU 4elOBEeKa. KpyroBopoT BOAbI B MpUPOAE. 3arpsA3HEHHUE MPUPOAHBIX BOA. OxpaHa u
OYMCTKA IPUPOJHBIX BOJI.

Knaccuduxanusa neoprannueckux coenunenuii. Oxcunpl. Knaccudukanus okcuaoB: coneobOpasyrolire (OCHOBHEIE,
KHCJIOTHBIE, amM(poTepHbie) W HecosieoOpasyromue. HomeHnknatypa oxcunoB. duznueckue M XUMHUUYECKHE CBONCTBA
okcuaoB. IlonyyeHne okCumoB.

OcHoBanus. Knaccudukanust ocHOBaHM: MIETOYM M HEPACTBOPUMBIC OCHOBaHUsA. HomeHkiatypa OCHOBaHMIL.
du3nuecKrue U XMMHUYECKHE CBOKMCTBA OCHOBaHUM. [loryuenne oCHOBaHUM.

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

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

I'enetnyeckas cBs3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE ONPEJICIICHUE COIepKaHMs KHCIOpOo/aa B BO3AyXe, MOJIyUYeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOICTB KHCIIOPOJa, HAOJIIOIEHHE B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJOM U YCJIOBHS BO3ZHMKHOBEHMS U MPEKpAIllCHUS
ropeHus (Toxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U ONTMCAaHUE UX CBOWCTB, MOTY4YEHUE, COOMpaHue, paclio3HaBaHHe
U U3y4YeHHE CBOMCTB BoJopoja (ropeHue), B3aumojiericteue Boaopoaa ¢ okcuaoM menu (II) (Bo3aMoKHO HCMONb30BaHUE
BUJICOMATEpUaJIOB), HaOIIOJEeHUE 00pa3ll0B BEIIECTB KOJIMYECTBOM | MOJIb, UCCIENOBaHHE OCOOCHHOCTEH PAacCTBOpPEHUS
BEIIECTB C PA3JUYHON PACTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHONM MACCOBOM JOJIEW PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJABI C METaJUIaMu (HaTpUEM W KaJibIlueM) (BO3MOKHO HCIMOJIb30BAHUE BUJICOMATEPHAIIOB),
UCClieIoBaHre 00pa3lioB HEOPTraHMYECKUX BEIIECTB PA3TUYHBIX KJIACCOB, HAOMIOACHUE U3MEHEHHUSI OKPACKU MHAMKATOPOB
B pacTBOpax KHUCJIOT U IeJIouel, u3ydeHue B3aumopehcTBus okcuaa meau (II) ¢ pactBopoM cepHO#l KUCIOTHI, KMUCIOT C
METaJUIAMU, PEaKLIU HEUTpAIN3aLNH, TIOJIyYCHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METAJIa IPYIUM U3
pacTBOpa COJIM, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Ba)KHelIne Kiaccbl HEOPraHUYECKUX COCTUHEHU .

Iepunonnuecknii 3akoH u Ilepuonnueckasi cucrema xumudeckux 3jaemMeHToB /I. M. MenneneeBa. CtpoeHue
aToMOB. XUMHYeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIuU

[lepBbie MOMBITKY KIACCU(PHUKAIIMN XUMUYECKHUX dJIeMeHTOB. [ToHsTHE O TpyIIax CXOMHBIX AIEMEHTOB (IIEeTOYHbIE U
IEJIOYHO3EMENTbHBIC METAIIIbI, TaJOTEHbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphlie 00pa3ytoT amMpOTepHBIE OKCHUIBI U
TUIPOKCHIBL.



Ilepnonnuecknii 3axoH. [lepnogudeckas cucrema xumudeckux anemMeHToB . 1. Menneneesa. Koporkonepuoanas n
muHHOTIeproHas Gopmbl Ilepuoauueckoit cucrembl xumudeckux sneMeHToB JI. M. Menneneesa. I[lepuonbl u rpymnmsl.
@uU3NYECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEpUOAA U TPYIIBI JIEMEHTA.

Crtpoenne atomoB. CoctaB aTOMHbIX snuep. M3orombl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX OOO0JIOYEK aTOMOB
nepBbix 20 xumuyeckux sneMeHToB llepmonmueckont cucrtemsl [I. M. MenneneeBa. XapakTepucThKa XHMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuto B [lepuonnueckoii cucreme 1. . Menzeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS pajuyca aTOMOB XHMHYECKHX OJJIEMEHTOB, METAUIMYECKUX WU HEMETAIUINYECKUX
CBOMCTB MO IpyMnmam 1 Nepruoam.

3nauenue llepuogmyeckoro 3akoHa u llepuoanueckoil CHUCTEMBI XMMUUYECKUX DJIIEMEHTOB Ui PAa3BUTHUS HAYKU U
npaktuku. /1. 1. Mennaenees — y4€Hbli U rpak1aHUH.

Xumuueckast cBs3b. KoBaneHTHass (TOJisipHAs M HEMOJISIPHAs) CBS3b. OJIEKTPOOTPUIATEIBHOCTh XUMHYECKHX
aneMeHTOB. loHHas CBs3b.

Crenenp okucieHus. OKHCIHMTEIbHO-BOCCTAHOBUTENIbHBIE peakuuH. [Ipomecchl OKUCIEHUS M BOCCTaHOBJIEHUS.
OxHcIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHue 00pa3lioB BELIECTB METAIJIOB U HEMETAJJIOB, B3aUMO/IEHCTBHE THAPOKCUIA [IUHKA C pAaCTBOPAMU KHUCIIOT U
IIEJI0YEH, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOIIMX IPUMEPBl OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX pPEAKLUUN (TrOpeHHeE,
pEaKLNU Pa3I0KEHUs, COCAUHEHUS).

Mescnpeomemmunie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3E€H MPHU M3YyYEHUM XMMHH B 8 KJIacCe€ OCYIIECTBISETCA YEPE3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX IOHITUNA, TaK U TOHATUH, SIBIAIOIIUXCS CHUCTEMHBIMU U OTIEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIN3, CUHTE3, KilacCupuKalus,
NIEPUOINYHOCTD, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJIENIb, SIBIICHHUE.

®usnka: marepus, aToM, DJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TONbI, PaJUOAKTUBHOCTH, MOJIEKYJa,
AIIEKTPUYECKHM 3apsf, BEIIEeCTBO, TENO, 00BEM, arperaTHOE COCTOSIHME BELIECTBa, ra3, (U3NYECKUE BEIUYUHBI, €AMHULIBI
WU3MEPEHHUs, KOCMOC, IUTaHETHI, 3B€3/bl, CoHIIE.

buonorus: horocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpanbl, TOPHBIE TMOPOABI, MOJE3HbIE HCKOMAeMble, TOIUIMBO, BOIHBIC

PECYPCHI.



9 KITIACC

BeiecTBO U XxXUMHYecKasi peaKkuus

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB XHMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPHOJIOB, Kalus, KalblUs U UX
COEJIMHEHUI B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B [leproanueckoi CUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMHUYECKOW CBA3U. THUIMBI KPUCTALNIUYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT TUIA KPUCTAJUTMYECKON PEIIETKU U BUAA XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCAM HEOPTaHUYECKUX COCJIMHEHUI, TeHETUYECKasl CBA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YHCIIYy U COCTaBY YYaCTBYIOIIHMX B PEaKIUU
BEIECTB, MO TEIUIOBOMY A (EeKTy, 0 U3MEHEHHUIO CTETICHEH OKUCIICHUS] XUMUUYECKUX DJIEMEHTOB, MO 0OpAaTUMOCTH, IO
YYaCcTHIO KaTaau3aTtopa). IK30- U SHAOTCPMHUUECKUE PEaKIUU, TEPMOXUMHUYCCKUE YPABHEHUS.

[TonsiTue o ckopocth xuMHUUecKo peakuuu. [loHsTHE 00 OOpATUMBIX M HEOOPATUMBIX XUMUUYECKUX PEAKIUSIX.
[lonsiTHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [lonarne o katanuze. IIOHATHE O XMMHUYECKOM pPaBHOBECHUHU.
@aKTOpHI, BIHUSIOIINE HA CKOPOCTh XUMUYECKON PEAKIIMHU U TIOJIOKEHNE XUMHYECKOTO PABHOBECHSI.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU, SJICKTPOHHBINA OajaHC OKUCIUTEIbHO-BOCCTAHOBHUTEIBHON PEaKIIMH.
CocraBiieHHE ypaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUW C HCIOJb30BAHHEM METOAA AJIEKTPOHHOTO
OanaHca.

Teopusi SJIEKTPOJIMTUUYECKON JTUCCOLMALMHU. OJICKTPOJUTHI W HEANEKTPOIUThl. KaThoHbI, aHUOHBL. MeXaHU3M
JTUCCOIIMAIIMKA BEIIECTB C Pa3IWYHBIMH BHJIaMH XUMHYecKoil cBsi3u. CreneHb auccouuanuu. CuiabHble U clialble
AIEKTPOJIUTHI.

Peakuun voHHOrO OOMEHa. YcCIOBUSA MPOTEKAHUS PEaKlHMil MOHHOTO OOMEHa, MOJHBIE M COKpalléHHbIE HOHHbBIE
ypaBHeHUs1 peakiuii. CBOWCTBa KHCIOT, OCHOBAaHMW W COJIEH B CBETE TMPEACTABICHUNA 00 SICKTPOIUTHIECKOM
nucconunanun. KauecTBeHHble peakiiuy Ha MOHBL. [IoHsATHE O TMApOIIN3E COTEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYEeCKHWX BEIIECTB — METAJJIOB M HEMETAJIOB
(rpaduTa m amMasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHS), UCCICOBAHUE 3aBUCHMOCTHA CKOPOCTH XUMHYECKOW pEaKInu
OT BO3JICHCTBUS Pa3IMYHBIX (PAKTOPOB, UCCICIOBAHUE IECKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIUAIIAN
KHUCJIOT, IIeJIoYed M cojied (BO3MOXHO HCIIOJIb30BAHHE BHUAECO MATEPHUANIOB), MPOBEIAECHUE OMBITOB, WJLIIOCTPUPYIOIIUX
MIPU3HAKU NPOTEKaHUs peaklunil HOHHOTO oOMeHa (oOpa3oBaHUE OCajiKa, BBIICIICHHE ra3a, 00pa30BaHUE BO/IbI), OMBITOB,



WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  peakuuil (TOpeHue, peakiuu  pas3ioKeHHUs,
COCIMHEHUS), PACIO3HABAHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0O KAUYE€CTBEHHBIX PEAKIMi Ha HWOHBI, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

O6m1as xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC CTENEeHU OKucieHusl. CTpoeHue u
¢dbu3uYecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOr€HOB. XMMHUUYECKHE CBOWCTBA Ha MpuUMepe xyiopa (B3auMOACHCTBHE C
MeTajylaMHu, HeMeTaulamu, Ienodyamu). XiopoBogopona. ConsHas KHCIIOTa, XHUMHUYECKHE CBOWCTBA, TIOJyYCHHE,
npuMeHeHnue. JleiicTBue XJjiopa M XJIOPOBOAOPOJA HAa OpPraHW3M uejioBeka. BakHeliue XJIOpUIbl U UX HaXOXKJICHUE B
IpUPOJIE.

O6mass xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTepHBIE CTENCHU
okucneHus. CtpoeHne u (U3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEepbl. AJUIOTPOIHBIE MOJU(PUKAIIUN
KHUCIIOPOJIa U Cepbl. XMMHUUECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHUE, PUBHUESCKUE U XUMHUECKHE CBOMCTBA. OKCHUJIBI
cephbl Kak MPEJCTaBUTEIIM KUCIOTHBIX OKCHaOB. CepHas KuCJIOTa, (PU3MUECKHE W XMUMHUYECKHE CBOMCTBa (00IIHME Kak
IpeACTaBUTENS Kilacca KUCIIOT U crienuduieckne). XUMHYECKHUE PEaKIlfM, JIe)Kalie B OCHOBE MPOMBIIIUICHHOTO crioco0a
MOJIYYEHUsI CEPHOM KUCIIOTHI. [IpuMeHenne cepHoit Kuciaotel. Coyii CEpHOM KHUCIIOTHI, KaUeCTBEHHAsS PEaKIlus Ha CyJbdar-
noH. HaxoxnaeHune cepbl U €€ COCIUHEHUN B MPUPOJC. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpelibl COCTUHEHUSIMU
cephl (KUCIOTHBIC JTOXKIH, 3arPsI3HEHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHHUS.

OO6mast xapaktepuctuka dJeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEICHH
OKHCJIeHUs. A30T, paclpoCTpaHEeHUE B MpHpoje, HU3NYECKHe M XUMHYECKHE CBOMCTBAa. KpyroBopoT azora B MpHUpoOJE.
AMMHak, ero (u3MYeCcKHe W XUMHUYECKHE CBOMCTBA, MoOJydeHHE W NpuMeHeHue. Coilu aMMOHHS, WX (U3UYCCKHE H
XUMUYECKHE CBOWMCTBa, NMpuMeHeHHe. KauecTBeHHas peakuusi Ha HOHbl aMMOHMS. A30THas KHUCIOTa, €€ IMOJy4YeHHue,
dusznueckre ¥ XMMUYECKHE CBOWCTBA (0OIIME Kak MpEACTaBUTENS Kiacca KUCIOT W crenuduueckue). VcmonbpzoBanue
HUTPATOB MU COJIE aMMOHHS B KauyeCTBE MHUHEPAIbHBIX yMOOpEeHW. XMMHUYECKOE 3arps3HEHUE OKpPYKAIOUIeH Cpelbl
COCMHEHUAMHM a30Ta (KUCIOTHBIE MOXIW, 3arps3HEHUE BO3Ayxa, MNOYBbl U BOJOEMOB). Docdop, amioTpomHbie
Moudukanuu hocdopa, husndeckue n xumuaeckue cBorictpa. Okcun docdopa (V) u pocdhopras kuciaora, GU3NIECKHEC
1 XUMHYECKHE CBOMCTBA, moiayueHue. Mcrmonp3oBanue $hochaTtoB B KaueCTBE MUHEPATBHBIX yI0OPECHHUIA.

O6mrast xapaktepuctuka d31eMeHTOB I[VA-rpymmbl. OCOOCHHOCTHM CTPOCHHS AaTOMOB, XapaKTEpPHBIC CTEICHH
OKHUCJICHHSI. YTJIEPO/I, aJUIOTPOITHBIE MOIU(DHUKAIINH, pACTIPOCTPAHEHUE B TIpUpoIe, HU3NUECKUE U XUMHYECKHE CBOWMCTBA.
Ancop6musi. KpyroBoport yriepona B npupoje. OKcuasl yriaeposa, ux Gu3nIecKue 1 XMMAYECKHe CBOMCTBA, JEHCTBUE HA
KUBBIC OpPraHU3Mbl, TMOJYYEHHE W NPUMEHEHHE. DKOJIOTMYECKHE MpoOJIeMbl, CBSI3aHHbIE ¢ okcuaom yriepoaa (IV),



TUNOTe3a TI00aBHOTO MOTEIJICHUS KIuMarta, MapHUKOBBIA 3P (dekT. YroibHas Kuciaora U €€ coiu, ux (puanyeckue u
XAMHYECKHUE CBOWCTBA, TOJyYCHHE W TpUMeHeHHWe. KadecTBeHHass peakius Ha KapOOHAT-WOHBI. Vcmosb3oBaHUE
KapOOHATOB B OBITY, MEIUITUHE, IPOMBIIIICHHOCTH H CEITLCKOM XO35HCTBE.

[lepBOoHaYambHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIWHEHHSX yriiepona (METaH, dTaH, JTHIICH,
alleTWJICH, JTaHOJI, TJIMIEPUH, YKCyCHas KucioTa). [IpupojaHble MCTOYHUKH YIIIEBOJOPOIOB (YroJib, MPUPOIHBIA Ta3,
He(Th), MPOAYKTHI UX MepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [ToHATHE O OMOIOTHYECKH Ba)KHBIX
BEIIECTBAX: JXKUpaX, OelkaxX, YIJIeBOJax — W HMX POJIM B JKM3HU YEJOBEKa. MaTepuajbHOEC CIUHCTBO OPraHUYECKHX |
HEOPraHUYECKUX COCTMHCHUH.

KpeMmHwnii, ero ¢pu3nveckue U XUMUYECKHAE CBOWCTBA, MOJIy4eHHE U NpuMeHeHne. CoeTMHCHUS KPEMHHSI B TIPUPOJIC.
Oo6mme npencrabieHus o0 okcuuae kpemuus (IV) m kpemuueBoi kuciore. CUIMKATBI, UX HCIOJb30BaHHEC B OBITY, B
POMBINIUICHHOCTH. BaskHeH e cTpouTeIbHbIE MaTepHalbl: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH, xene300eToH. [Ipobiemsr
0€301acHOr0 MCIOIb30BaHUS CTPOUTEIIBHBIX MAaTEPHUAIOB B TTOBCEIHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3Il0B HEOPTaHUUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHUCIIOTHI, IPOBEICHHE KAaUeCTBEHHBIX pEaKIMil Ha
XJIOPUJI-MOHBI U HAOJIO/ICHUE MPU3HAKOB WX MPOTEKAHUS, ONBITHI, OTpaKaroliue (pU3NUecKHue U XMMUYECKUE CBOMCTBA
TaJIOTeHOB U WX COCAMHEHHWI (BO3MOKHO HCIOJB30BaHHME BHJIEOMATEpPHAIOB), O3HAKOMJIEHHE C 0Opas3llaMu XJIOPHUIOB
(rajoreHuI0B), 0O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeMHEHUAMH (BO3MOKHO HCIIOJIb30BAaHUE BHAEOMATEPHAIIOB),
HaONoIeHne Tmpolecca OOYIIMBaHUA caxapa NOJ JIWCTBUEM KOHIICHTPUPOBAHHOM CEpPHOM KHUCIOTHI, H3Y4YCHHE
XUMUYECKUX CBOMCTB pa30aBJIEHHONW CEPHOM KHUCJIOTHI, IPOBEJACHUE KAauyeCTBEHHOH pEaKIMU Ha CyabpaT-uoH U
HaOII0/IeHNe TIPU3HaKa €€ MpOTeKaHUs, 0O3HAKOMJICHHE ¢ (DM3WYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa U UX COSAMHEHUU
(BO3MOYKHO HCITOJTb30BaHUE BUJICOMATEPUAIOB), 00pa3aMu a30THBIX U (HocPOpHBIX yI0OpeHH, MoJydeHrue, coOnpanHue,
pacmo3HaBaHWE M W3y4YEHHE CBOWCTB aMMMaKa, MPOBEICHUE KauyeCTBEHHBIX PEAKIUi Ha MOH aMMOHUS U (ochaT-uoH H
M3y4YeHHE TMPU3HAKOB WX MPOTECKAHUS, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIbIO (BO3MOKHO
MCIIOJIb30BAaHUE BHUJICOMATEPUAIIOB), W3YYEHUE MOJIENIEH KPHUCTAIUIMYECKUX pEmETOK anmasa, rpaduta, dymiepeHa,
O3HAKOMJICHHE C TIPOIIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM IMPOTHUBOTasa,
MOJIy4eHHE, COOMpaHne, pacro3HaBaHUE U M3YYCHHE CBOWCTB YTJICKHCIIOTO Ta3a, MPOBE/ICHNE KaueCTBEHHBIX PEaKINii Ha
KapOOHAT W CWJIMKAT-WOHBI M W3YYCHHE NPHU3HAKOB WX NPOTEKAHHS, O3HAKOMJICHHE C MPOIYKIIMEH CHUIUKATHON
MTPOMBITINICHHOCTH, PEIIEHNE YKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMe «BakHelne HeMeTamTbl B X COCTUHCHHUS.

MeTasibl M UX COeIMHEHUS
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OO6miast xapakTepUCTUKAa XMUMHUYECKHX A3JIEMEHTOB — METAJJIOB HAa OCHOBAaHMM HUX TojioxkeHus B [lepuoamueckoit
cucreme xumuieckux snemeHtoB . M. MenaeneeBa u crpoeHust aroMoB. CTpoeHre MeTaiuioB. MeTtamunyeckas CBs3b U
METAJUIMYECKAs] KPUCTAUIMYECKass peIIETKA. OJIEKTPOXUMHUUYECKUH psAx  HaANpsOKEHUH MeTauioB. Pusnueckue u
XUMUYECKHE CBOWCTBA MeTaioB. OOIue cnocoObl mosiydeHus MeTauioB. [IoHsATHE O KOppO3UM METaIOB, OCHOBHBIC
crocoObl 3auIuThl UX OT Koppo3uu. CruiaBel (CTaib, YYryH, AIOPATIOMUHHUH, OpOH3a) U HMX NPUMEHEHUE B OBITY U
MPOMBIIIIEHHOCTH.

[Ilenounbie MeTauibl: nosioxkeHue B I[lepuoanueckoit cucreme xumudeckux siemenToB /. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaxoXXJeHUe B mpupoje. OPuznveckue U XUMUYECKHEe CBOMCTBA (Ha mpuMepe HaTpus u kamus). OKcuabl u
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre MIeI0YHbIX METAJJIOB U UX COCIMHEHHUIA.

[Iles10uHO3EMENBHBIE METAJIIBI MAarHUM M KaJdblUi: mosioxkeHue B I[leprnoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. . MeHnneneeBa, CTpOEHHE HUX aTOMOB, HaXOXJeHHE B mpupojae. PU3MYECKHEe W XUMUUYECKHE CBOMCTBA MarHus U
Kanblusl. BaxkHemme coemMHeHUsT Kbl (OKCUT, TUAPOKCHU, CoJn). JKECTKOCTH BOBI U CIIOCOOBI €€ YCTpaHEHUS.

AnroMuHui: nosioxkenue B Ilepuoauueckoin cucreme xumuueckux snemeHtoB . . MenaeneeBa, cTpoeHHe aToMa,
HaxoXJIeHue B mpupoje. Ousnyueckre U XUMUYECKUE CBOMCTBA atoMUHUA. AMDOTEpHBIE CBOMCTBA OKCHA U THAPOKCHIA
aJTFOMUHUS.

Keneszo: monoxkenue B lleprommueckorn cucreme xumuueckux sineMeHToB J[. M. MenpeneeBa, ctpoeHue aroma,
HaxoXJeHue B npupoje. Pu3nMyeckue U XUMHUYECKHE CBOMCTBa xkene3a. Okcuabl, TuApokcuabl U coiu xeneza (II) u
xenesa (IIT), ux cocras, CBOMCTBA U MOJIyYEHHE.

Xumuueckuit IKcnepumenm:

03HaKOMJICHHE C 0Opa3IiaMyd METaJIJIOB M CIUTABOB, UX (PU3MUYECKUMH CBONCTBAMHM, M3yUYCHHUE PE3YJIBTATOB KOPPO3UHU
METaJUIOB (BO3MOYKHO HCIIOJIB30BaHHE BHJICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHJA KalblUS U HATPHUS C
BOJIOM (BO3MOYKHO MCIIOJIb30BAHHUE BUACOMATEPHATIOB), UCCIEIOBAaHUE CBOMCTB KECTKOM BOJBI, MpoOIlecca TOPEHUs JKele3a
B KHCJIOpOJie (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), TPU3HAKOB MPOTEKAHMUS KaYECTBEHHBIX PEaKIMi HAa MOHBI:
MarHusi, Kajubllus, amioMuHus, nuHka, xene3a (II) u sxemeza (III), meam (II), HabmromeHwe W OmMUCaHWE MPOIECCOB
OKpalllUBaHMS TUIAMEHU MOHAMH HATPHS, KU U Kbl (BO3MOXHO MCIIOJIB30BAHUE BUACOMATEPHUAIOB), UCCICIOBAHUE
aM(OTEepHBIX CBOMCTB THAPOKCHIA AFOMUHUS W THUAPOKCHIA IIMHKA, PEHICHHE JKCIICPUMEHTAIBHBIX 3a7ad I0 TEME
«BakHennuye MeTalibl U UX COSIMHEHUS .

XuMHS U OKPY:KaWLIas1 cpeaa

BemecTtBa 1 mMarepuanbl B MOBCEIHEBHOM JKU3HU YEJIOBEKAa. be3omacHoe MCHOJb30BAaHUE BEMIECTB M XUMHUUYECKHX
peakiuii B ObITy. [lepBas moMoIh Mpu XUMHUYECKHUX 0KOTaX U OTPABICHUSIX.
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XUMUYECKOe 3arpsi3HEHHE OKpYKaroleh cpenbl (peaesibHas JomycThUMasi KOHIIEHTpalus BeulecTs, nainee — [1J1K).
Poib xuMuu B pelieHun 3K0JIOTMYECKUX MPooIIeM.

Xumuueckuii IKCnepumenm:

M3yueHHue 00pa3lioB MaTepPHAIOB (CTEKJIO0, CIJIaBbl METAJIOB, MOJIUMEPHBIC MaTEPUAIIBI).

Mesxcnpeomemmnuie ceasu

Peanuzamus MeXnpeaIMEeTHBIX CBA3EH MPU U3YUCHUU XUMHU B 9 Kilacce OCYHIECTBIISIETCS UYepe3 HUCMOJIb30BAHUE KaK
OOIIUX EeCTEeCTBEHHO-HAYYHBIX TMOHATUM, TaK W TOHATHM, SBISIOMIMXCS CUCTEMHBIMH JJI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61ue ecTeCTBEeHHO-HAY4YHbIC MMOHATHS: HAy4YHbINA (haKT, TUTIOTE3a, 3aKOH, TEOPUs, aHATIU3, CUHTE3, KiIacCUpUKaIs,
NEPUOJIMYHOCTh, HAOJIOJICHHE, JKCIIEPUMEHT, MOJCITUPOBAHUE, U3MEPEHHUE, MOJCNb, SBICHUE, MapHUKOBBIA A ek,
TE€XHOJIOTHSI, MAaTEPHUAJIBI.

®dusukKa: marepus, aToM, dDJIEKTPOH, MPOTOH, HEHUTPOH, HMOH, HYKJIUJ, H30TOIbI, PaJUOAKTUBHOCTH, MOJIEKYIa,
ANEKTPUUYECKUI 3apsijl, MPOBOAHUKH, MTOTYITPOBOHUKH, AUICKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TE€J0, 00BhEM, arperaTHoe
COCTOSIHME BEIIECTBA, Ta3, PacTBOP, PAaCTBOPHUMOCTh, KpHUCTAJUIMYECKas pemeéTka, CIUIaBbl, (PU3HUYECKHUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE31bI, COJHIIE.

buonorusi: ¢dorocuHTe3, gpixaHue, Ouocdepa, HSKOCHUCTEMa, MHHEPAIbHBIC YIOOPECHHS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHBIE BEIIECCTRA.

['eorpadms: armocdepa, ruapocdepa, MHHEpANbl, TOPHBIE MOPOJABI, IOJE3HBIE HCKOMAaeMbIe, TOIUIMBO, BOJIHBIE

PECYPCHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOSHHUS MPOrpaMMbl OCHOBHOTO 00IIEro 0Opa3oBaHMs JOCTUTAIOTCA B XOJ€ OOydeHUs
XUMUUA B €IWHCTBE Y4Y€OHOW M BOCIHUTATEIBHOM AEATETBHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMU POCCUHCKUMU
COIIMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH, TPHUHATBIMA B OOIIECTBE TMpaBUIaMU W HOPMAMH
MOBEJICHUS M CIOCOOCTBYIOT IIPOIieccaM CaMOIIO3HAHUS, CAaMOPA3BUTHUS U COLUANIM3AIUNA 00yUYarOIINXCS.

JIM4HOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMON MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALNI U PACIIUPEHUE OIBITA ACATEIBHOCTHA HA €€ OCHOBE, B TOM YHCJIE B YaCTH:
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1)maTpMoTH4YeCKOro BOCIIMTAHUS :

LIEHHOCTHOTO OTHOIIEHUA K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIEIIHUIO, OHUMaHUS
3HAYEHUSI XMMHYECKOW HAyKW B JKU3HU COBPEMEHHOTO 00IIecTBa, CIIOCOOHOCTH BJIaJI€Th IOCTOBEPHOM MH(pOpMalUen o
MEePEIOBBIX JOCTHXKEHUSAX M OTKPHITUSAX MUPOBOM M OTEYECTBEHHOM XUMUHU, 3aMHTEPECOBAHHOCTU B Hay4YHBIX 3HAHUSAX 00
yCTpPOICTBE MUpa U OOIIECTBA;

2)rpas>kIaHCKOro BOCIIUTAHUSA:

NPEJCTABICHUS O COLIMATbHBIX HOpMaxX M MPaBWJIaAX MEKIUYHOCTHBIX OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHOMCCIIEI0OBATENBCKOM, TBOPUECKON M JIPYTUX BHJIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JESTENbHOCTA TPU BBHIMOJHEHUM YYE€OHBIX, ITO3HABATENIbHBIX 3aj1ad,
BLITIOJIHCHUU XUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU Yy4EOHBIX IPOEKTOB, CTPEMJICHUS K B3aWMMOINOHMMAHUIO W
B3aMMOIIOMOIIIM B TPOIIECCE ITOW Y4EOHOU NEesTEIHbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE TMOBEJEHHUE U MOCTYIKH CBOMX
TOBAPUILICH C MTO3UIIUA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMUS MTOCIIEACTBUI MTOCTYIKOB;

3)IeHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIuu, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U COCTABIISIIOIIME OCHOBY JIJII MOHMMAaHUSl CYUIHOCTHM HAYyYHOM KapTUHBI MHPA, MPEJICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3AUMOCBS3SIX UYEJIOBEKa C MPUPOTHON Cpeoil, O pojiu XUMHUHU B
MO3HAHUH 3THX 3aKOHOMEPHOCTEN;

NO3HABaTEIbHBIE MOTHBBI, HAIPABJICHHBIE Ha MOJYyYE€HUE HOBBIX 3HAHUH MO XUMHUHU, HEOOXOJUMBIE NIl O0BICHEHUS
HAOII0JJaeMBIX TPOIECCOB M SBJIICHUH, TMO3HABATEIILHOM, MHPOPMAIIMOHHON M YHMTATEIBCKOW KYJIBTYPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbBHOM paboOThl C y4eOHBIMU TEKCTaMM, CIPABOYHOU JUTEPATYpOM, MOCTYNMHBIMU TEXHUYECKUMU
cpelncTBamMu MHPOPMAIIMOHHBIX TEXHOJIOTUIA;

MHTEPEC K 00YUCHHIO U MMO3HAHUIO, JIFOO03HATETFHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMO00OPa30BaHUIO, TPOCKTHOM
Y UCCJIeI0BATEIbCKOM ACATEIBHOCTH, K OCO3HAHHOMY BBHIOOPY HAMPABICHHOCTH M YPOBHS 00Y4YECHUS B JaIbHEHUIIIEM;

4)popMupoBaHNs KyJbTYPbI 310POBbS:

OCO3HAHHE LEHHOCTU U3HH, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3J0pPOBbIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3
KU3HU, OCO3HAHHE MOCJIEACTBUNA U HENPUSATUE BPEAHBIX MPHUBBIUEK (YMOTPEOJICHHS AJIKOTOJsl, HAPKOTHKOB, KYpEeHHS),
HEOOXOTMMOCTH COOJTFOICHHS TIPABMII OE30MACHOCTH MPHU OOPAIEHUN ¢ XUMUYECKUMH BEIIECTBAMHU B OBITY M PEaIbHOM
KU3HU;

5)Tpya0BOro BOCIUTAHMS:
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HMHTEpEC K MPaKTUUYECKOMY HM3Y4YEHHUIO Mpodeccuil U TpyAa pa3iudyHOro pojia, YBaKCHHE K TPYAYy U pe3ylibTaTam
TPYJIOBOM JAESATEILHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUN MO XUMUM, OCO3HAHHBIA BHIOOD
WHJVMBUAYabHOU TPACKTOPUHU MPOJOJDKEHHUST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMUH,
0OIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHo npodecCUHOHANIBHOM JEATETbHOCTA M Pa3BUTHUS HEOOXOIUMBIX
YMEHU, TOTOBHOCTh aJIalITUPOBATHCS B TPOPECCUOHATILHOM CpeJie;

6)3K0J10TUYeCKOr0 BOCIIUTAHMS:

AKOJIOTUUYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KHU3HHU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAaHMUS,
MOHUMAHHUE IICHHOCTH 3JI0POBOTO U 0€30mMacHOro 00pa3a JKW3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY W TCHUXMUYECKOMY 37I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIIOJCHUS MpaBmil 0€30MacHOTO IMOBEJACHUS MpHU
paboTe C BEIIeCTBAMH, a TAK)KE B CHUTYAIMSIX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUSA, TOJIydaeMble MPU HM3YYCHUW XHUMHH, JJIs pelIeHUs 3ajay, CBSI3aHHBIX C
OKpY’Karolied NPUPOTHON Cpesoil, I TOBBIIIEHUS YPOBHS SKOJOTHMYECKON KYyJIbTYpbl, OCO3HAHHS TJ100aJILHOTO
XapaKTepa dKOJOTHYECKUX MPOOJIeM U MyTel MX PEIIeHUs MOCPEJICTBOM METOJIOB XMMHUHU, YKOJOTUUECKOTO MBIILICHHUS,
YMEHHS PYKOBOJICTBOBAThCSI UM B TTIO3HABATEILHON, KOMMYHUKATUBHOM U COIIMAIbHOM MTPaKTHKE.

METAIIPEMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeaMeTHBIX PE3yIbTATOB BBIJCISIOT 3HAUYUMBIE JJIsI (POPMHUPOBAHUS MUPOBO33PECHUS 0OIICHAYYHBIE
MOHATHUS (3aKOH, TEOPHUsI, TPUHIIUII, TUIIOTE3a, (PaKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JPYToe.), KOTOPhIE UCIIOIB3YIOTCS
B E€CTECTBCHHO-HAYUYHBIX YUYEOHBIX MpeAMeTax M IIO3BOJIIIOT HAa OCHOBE 3HAHMH M3 ATHUX MPEeaIMeTOB (HOPMHUPOBATH
IpeACTaBICHUE O IICJIOCTHOW HAyYHOW KapTUHE MHUpa, W YHHUBEpCAJIbHBIC YydeOHBIC JEHCTBUSA (IMO3HABATEIBHBIC,
KOMMYHHMKATUBHBIC, PETYJISITUBHBIE), KOTOphIE oOecrneunBaroT (POpMHUpPOBaHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YICOHOM e TEIHHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1eicTBUS:

YMEHHSI MCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIILICHUSI TIPY OCBOCHUHU 3HAHMM: PACKPBIBATH CMBICI XMUMHUYECKUX
MOHATUHN (BBIACIATh UX XapaKTEpHBIC MPU3HAKHM, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMU IOHATHUSMH), UCIOJIH30BaTh
MOHATHS 11 OOBSICHEHHUS OTACIBHBIX (PAKTOB W SBIICHHWM, BBIOMpPATh OCHOBAaHWUS WM KPHUTECPUH IS KiaccHUpUKaImu
XUMHUYECKMX BEIIECTB M XMUMHUUYECKUX pEaKIMi, yCTaHABIMBATh MPUYMHHO-CICICTBEHHBIC CBSI3M MEXKIY OOBEKTaMHU
W3y4YEHHUs, CTPOUTH JIOTUYECKHUE PpACCYXJACHUS (MHAYKTUBHBIC, IEIYKTHUBHBIC, MO aHAJIOTHH), JejaTh BBIBOJBI U
3aKJII0UCHUS;
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yYMEHUE MPUMEHSThH B MPOIECCe MO3HAHUS MOHATUS (TPEAMETHBIE U METANPeIMETHBIC), CUMBOJINUECKUE (3HAKOBHIE)
MOJIEIN, UCIOJIb3yeMble B XMMHUHU, MPEOOpPa30BBIBATH IIUPOKO MPUMEHSEMbIE B XUMHUU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKHUH 3HaK (CUMBOJI JIEMEHTA), XUMU4Yeckasi (hopMyJia U ypaBHEHUE XUMUYECKOU peakIuy — MpU PEIIeHUH y4eOHO-
MO3HABATEIBHBIX 3aJay, C Y4€TOM OSTHUX MOJICJIbHBIX TMPEICTABICHUN BBIABISATh U XapaKTepU30BaTh CYIIECTBEHHBIC
MIPU3HAKA HM3YYa€MbIX OOBEKTOB — XUMHYECKHX BEIIECTB U XUMUUYECKUX DPEaKIHM, BBISBISATH OOIIHME 3aKOHOMEPHOCTH,
MPUYUHHO-CIICICTBEHHBIE CBSA3U U MIPOTUBOPEUMS B U3yUaeMbIX MTPOIIECCaxX U SIBICHUSIX.

Ba3oBble ucciienoBare/ibckue 1eiicTBUS

yMEHHUE HCTO0JIb30BaTh MTOCTABJIECHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JJIsI
dbopMupOBaHUS TUTIOTE3HI IO TPOBEPKE MPABWIBHOCTH BHICKa3bIBAEMBIX CYKJICHUM;

npuoOpeTeHne OMbITa IO IUIAHUPOBAHUIO, OPTAaHHM3AlMM W TIPOBEICHHUIO YUYEHHUYECKHUX OSKCIEPUMEHTOB, YMEHHUE
HAOJI0JIaTh 32 XOJIOM MPOIEeCcca, CaMOCTOSITEIFHO MPOTHO3UPOBATH €r0 pe3ysbTat, GOPMYIUPOBATH OOOOIICHUS U BBIBOIBI
0 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIICA0OBAHUS, COCTABIISATH OTYET O MPOEIaHHOMN padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPHPETUPOBATH MHGOPMAIIMIO PA3IUYHBIX BUJIOB U (HOPM IpencTaBleHuUs,
MOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JIMTEpaTypa XUMUYECKOTO COACpKaHus, CIIpaBOUYHbIE TOCOOuS,
pecypcel IHTepHeTa), KpUTHYECKH OLIEHUBATH TPOTUBOPEUHUBYIO M HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE NPHUMEHITh pa3judyHble METOABbl M 3alpochl MPU TMOUCKE U OTOOpe HMH(OPMAIMU U COOTBETCTBYIOIIMX
JTAHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUS YYEOHBIX U MO3HABATEIBHBIX 3a/1a4 OMPENCIEHHOTO TUIIA, PUOOPETEHUE OIbITa
B 00JacTH WCIMONb30BaHUA WH(OOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, OBJIAJIEHUE KYyJIbTYpPOW aKTHUBHOTO
UCIIOJIb30BaHUS PA3TUYHBIX IMOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpATh ONTHUMAJbHYIO (OopMy MpencTaBlICHUS
MHGOPMAIINH U WITIOCTPUPOBATH PeIllaeMble 3a7a4i HECIOKHBIMH CXeMaMH, TuarpaMmmMaMu, IpyruMu popMamu rpaduxu
M UX KOMOHMHAIIUSIMU;

YMEHHUE MCTONIb30BaTh U aHATU3UPOBAThH B MPOIIeCCe YUeOHOM M MCCIEA0BATENbCKON IEATETLHOCTH UH(POPMAITHIO O
BIIMSIHUM TIPOMBIIIJIEHHOCTH, CELCKOTO X035MCTBAa U TPAHCIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NpUPOIHOMN CPEIb.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B X0JI€ IUAJIOTa U (MJIK) JUCKYCCHH) TIO CYIIECTBY 00CYXIaeMoi TeMbl, (HOPMYTUPOBATH
CBOM MPEJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS IPEIJIOKEHHOMN 3a/1auu;

YMEHUS MPEJICTABIATH MOJTYyUYECHHbIE PE3YJIbTaThl MO3HABATEIBHON JIEATEIbHOCTH B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
JIeNaTh MPE3CHTAINIO PE3yJbTATOB BBIMIOJHCHHUS] XUMHUYECKOTO JKCIEPUMEHTa (Ja00opaTOPHOTO OMbITa, JabopaTOpHOM
paboOTHI [0 UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);
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YMEHHUSI y4yeOHOro COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IIO3HABAaTEIbHOW W HCCIEI0BATEIbCKON
NESATENbHOCTU MPU PELICHWH BO3HUKAIOUIMX MPOOJeM Ha OCHOBE yué€Ta OOLIMX MHTEPECOB M COTJIACOBAHMS TO3MIIMMA
(oOcyxaeHus, 0OMEH MHEHHUSIMHU, «MO3TOBBIE HITYPMbI», KOOPJAMWHALMS COBMECTHBIX ACHCTBUH, ONpeeiIeHe KPUTEPHUEB
10 OLIEHKE Ka4eCTBa BBIMOJIHEHHON padOoThI U APYyTHE).

PeryisiTuBHbIe YHHBepcaJIbHbIE YUeOHbIe IefiCTBUS:

YMEHHE CaMOCTOSATENIbHO ONpPENEeNsTh LENU AESITeNIbHOCTH, MIaHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U MPH
HEOOXOJIMMOCTH KOPPEKTUPOBAThH CBOIO JEATEIBHOCTD, BRIOUpATh Hanbosee 3(PPEeKTUBHBIE CIOCOOBI peleHUs] yYeOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBISATh WM KOPPEKTUPOBATH MPEMJIOKEHHBIA aJrOpUTM JACHCTBUI mpu
BBIMOJTHEHUH 3a/IaHUM ¢ YYETOM MOJYUYEHHUsI HOBBIX 3HAaHUM 00 M3ydaeMbIX 00bEKTaX — BEIIECTBAX M PEaKIUAX, OLIEHUBATh
COOTBETCTBHE TOJIYYEHHOTO pe3yJibTaTa 3asBJIICHHOM I1I€JM, YMEHHE MHCIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI,
npearaeMbie B YCIOBUM 3a1aHHM.

NNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpeaMeTHBIX pPE3yAbTaTOB IO OCBOCHHUIO OO0S3aTENIbHOTO COJEpX aHUS, YCTAaHOBJICHHOTO JaHHOM
denepanbHoil pabodeil mporpaMMoM, BBIJIESIOT: OCBOCHHBIE OOYYArOIIMMUCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
nercTBUH, cienuduueckue s MpeaMeTHON 001acTu « XUMHUS», BUABI IESITEIbHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHUS, €T0
UHTEPIIpETAIluH, TIPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAI[USX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JAOKHBI OTPAKaTh CPOPMUPOBAHHOCTD
y 00y4Jaromuxcs yMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHI: aTOM, MOJIEKYJa, XUMUYECKHUI AJIEMEHT, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, CMECh (OAHOPOAHAsT M HEOJAHOPOAHAs), BaJ€HTHOCTb, OTHOCUTEIbHAs AaTOMHas H
MOJIEKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIPHAsl Macca, MaccoBas J0Jsl XUMUUYECKOTO 3JIEMEHTa B
COCIMHEHHH, MOJISIPHBIM OOBEM, OKCHJ, KHUCJIOTA, OCHOBAaHUE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMMMYECKas peakuus, Kilaccuukanus peakiuil: peakluu COEJUHEHMs, PEaKIHUHU Pa3IoKEHus,
peaKkuy 3aMeIleHus, peakliuu oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaKLIUHU, TETJIOBOM 3(PQEKT peakuuu, siapo
aTOMa, 2JIEKTPOHHBIN CJIOW aroMa, aTOMHasi OpOUTalb, pallyc aTOMa, XUMUYECKasl CBS3b, MOJSPHASI U HENOJIIpHAs
KOBaJICHTHAsl CBsI3b, MOHHAs CBs3b, MOH, KAaTHOH, AHWOH, PacTBOp, MaccoBas J0JsS BeUlecTBa (MPOLEHTHAs
KOHIICHTpAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHX IOHATHA M NPUMEHATH 3TH MOHATHS NpPU ONUCAHUU
BEIIECTB M UX MPEBPALLICHUM;

* HCIOJI30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTABIIEHUs (POPMYJI BEIECTB U YPAaBHEHUI XUMHUYECKUX PEAKLIUN;
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ONpeJENsITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEJUHEHUSX, CTENEHb OKUCJIEHHUS 3JIEMEHTOB B
OMHApPHBIX COECIUHEHUSAX, MPUHAMJIECHKHOCTh BEUIECTB K ONPEACIEHHOMY KIAcCy COeAMHEHUI mo ¢opmynam, BUJ
XUMHYECKOU CBsI3U (KOBAJEHTHAs! U MOHHAS) B HEOPTAaHUUECKUX COSAMHEHUSIX;

packpeiBath cMbIca Ilepuoanueckoro 3axkoHa [[. M. MenneneeBa: 1eMOHCTPUPOBATh NOHUMAHUE IIEPUOINYECKON
3aBUCHMOCTH CBOMCTB XUMHYECKHX OJJIIEMEHTOB OT HUX IOJOXKEHHs B Ilepmoamyeckoil cucreMe, 3aKOHOB
COXpaHEHHMsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTaipo;
OMKCHIBATh U XapaKTepU30BaTh Ta0IMUHYI0 hopmy [leproanueckoit cuCTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh
MOHATHS «TJ1aBHas noArpymna (A-rpymnmna)» u «mnodouyHas noarpymnmna (b-rpymnmna)», manbeie 1 OoibllIUe MEPUOJIBI,
COOTHOCHUTH 0003HaYEHUSsI, KOTOpbIe uMeroTcs B Tabnuie «llepuoanueckas cucrema xumuueckux snemenTos Jl. U.
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij s/pa,
o0111ee YuCIo 3JIEKTPOHOB U PaCIpeieNICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTBI, HEOPTAaHMUYECKHE BEUIECTBA, XUMHUYECKHUE peakiuu (1o YHuCly u
COCTaBY yYaCTBYIOIIHUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, TOATBEPKIAs
ONMCaHUE IPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa, BO3MOXHOCTH MHPOTEKAHUS
XUMHUYECKHUX MPEBPALLECHUN B PAa3JIMYHBIX YCIOBUAX;

BBIYUCIIAATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO JOJI0 XUMHYECKOIO
arieMeHTa 1o (opMyse COSTUHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOIUTH PACUETHI TIO YPaBHEHHUIO
XUMHUYECKOU pEaKIUH;

MPUMEHSATH OCHOBHBIE OIEpAllMd MBICIUTENIFHON NEITeNbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IIeHHeE,
CUCTEMAaTHU3allMI0, KJIACCU(UKALNIO, BBIIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3eW — JUIsI M3y4YEHHs] CBOWCTB
BEIIECTB W XUMHYECKHX pEaKIHi, €CTECTBEHHO-HAy4YHblE€ METOJbl IMO3HAHUS — HAOIIOACHUE, H3MEpEHHUE,
MOJIEJINPOBAHUE, SKCIEPUMEHT (PEabHbII U MBICIICHHBIN);

CJIEIOBATh IMpaBHJIaM IMOJIb30BAaHUS XMMHUYECKOH MOCYNON M JabopaTOpHBIM 000pyAOBaHUEM, a TaKXKe IpaBUiIaM
oOpallleHus] C BEIIECTBAMH B COOTBETCTBMM C HMHCTPYKIMSIMH IO BBIOJHEHUIO JIa0OPATOPHBIX XMUMHUYECKUX
OTBITOB MO TIOJYYCHHIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C ONMPENECIEHHON MAacCOBOM J0JIEW pACTBOPEHHOIO BEIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMHUYECKUE
HKCIIEPUMEHTHl [0 PACHO3HABAHMIO PACTBOPOB IWIEJIOYEH M KHCIOT C IOMOIIBI0 HWHAMKATOPOB (JIAKMYC,
dbeHondTanenH, METUIOPAHX U IPYTHE).
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K xoHiy oOyueHus B 9 kijiacce mpeaIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JTOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD
y 00y4aromuxcsi yMEHHM:

PacKpbhIBaTh CMBICI OCHOBHBIX XHMHMUYECKHUX MOHSATHUN: XUMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH,
aHUOH, TPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATENILHOCTh, CTEIIEHb OKUCIECHHUS,
XUMUYECKasi peakiusi, XMMHUYECKas CBs3b, TEIUIOBOM 3(P(EKT peakiuu, MOJb, MOJSPHBI 00BEM, pacTBOD,
AIEKTPOIMUTHI, HEIIEKTPOJIUTHI, SJIEKTPOJUTUYECKAs AMCCOLMAlMs, pPEaKkIMH HOHHOrO OOMeHa, KaTajau3arTop,
XUMHUYECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpATHUMBIC PEAKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE pPEaKIUu,
OKHCITUTEb, BOCCTAHOBUTEIb, OKHUCJICHHUE U BOCCTAHOBJICHUE, AJJIOTPOMNUS, aM(POTEPHOCTb, XUMHUYECKasl CBS3b
(koBaJieHTHAsl, MOHHAs, METAJIMYECKas), KPUCTAJUTMYECKasi PEIIETKA, KOPPO3Us METAJIOB, CIUIaBbl, CKOPOCTh
XUMUYECKOU peakInu, peaensHo gomycrumas konmneHTpamnus [1/K BemecTsa;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHX TOHSATUNW M TMPUMEHSATH ATU TMOHSTHS MPU OMUCAHUM
BEIIIECTB M MX NMPEBPAICHU;

UCIIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUsI (hOPMYJT BEIIECTB U YPAaBHEHUM XUMHUCCKUX PEAKIINI;
ONPENENATh BAJEHTHOCTh M CTENEHb OKUCIECHUS XMUMHYECKHUX AJIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTaBa,
NPUHAITICKHOCTh BEIIECTB K OMpPENeNEHHOMY KJaccy COSAMHEHHM 1o QopMyliaM, BHUJ XUMUYECKOW CBSI3U
(xoBaJIeHTHAsI, MOHHAs, METAJUTMYECKasl) B HEOPTaHUYECKUX COCMHEHUSAX, 3apsij HOHA 10 XUMHUUYECKOU dopmyie,
XapakTep Ccpenbl B BOJHBIX pacTBOpaxX HEOPraHUYECKUX COEIWHEHMI, THUN KPHUCTALIMYECKOW PEHETKH
KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbIca [lepuonnueckoro 3akona JI. 1. Menaeneea u JeMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATH
U XapakTepu3oBaTh TabmuuHyro (opmy [lepromnyeckoil cucTeMbl XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHSATHSA
«rnaBHas moarpynmna (A-rpynma)» W «mobounas mnoarpynmna (b-rpymma)», mampie w OoNbIIME TIEPHOJIBI,
COOTHOCUTHh 00O3HAYEHUs, KOTOPHIE HMMEIOTCS B MEPUOANYECKON TalIule, C YUCIOBBIMH XapaKTepPUCTHUKAMU
CTPOEHHSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, oOlllee YUCIIO0 JIEKTPOHOB U PACIPEACIICHHE UX
0 JIEKTPOHHBIM CII0SIM), OOBIICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN
B IIpeieyaX MajblX IEPUOIOB U TJIABHBIX MOATPYIII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIacCCU(ULUPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHMYECKUE BEIIECTBA, XUMHUYECKHE peakiuu (110 YHUCIy H
COCTaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY S()(PEKTy, O H3MEHEHUIO CTECTICHEH OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);
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XapaKTepU30BaTh (OMUCHIBAThH) O0IIME U CTEU(PUUESCKUE XUMHUUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
MOATBEPXKAasl ONHUCAHWE TMPUMEPAMH MOJEKYJSIPHBIX W WOHHBIX YpPaBHEHHWH COOTBETCTBYIOIIUX XUMHUYECKHX
pPEaKLHnii;

COCTaBIIATh YPABHECHHS AJICKTPOJUTHUCCKON TUCCOIMAIIMN KHCIIOT, IIEIOYEH W COJICH, TIOJHBIC U COKpAIIEHHBIC
YpaBHECHHS PEaKIMii MOHHOTO OOMEHA, YpaBHEHHUS PEaKIMid, MOITBEPKIAIOIINX CYIICCTBOBAHUE TC€HETHUCCKOU
CBSI3M MKy BEIICCTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTHh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO
OanaHca ITUX peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT MX CTPOCHUS, BO3MOKHOCTH IMPOTCKAHUS XUMHUYCCKHX
NPEBpaIICHUI B Pa3IMYHBIX YCIOBHUSIX;

BBIUHC/ISITh OTHOCHTEIIBHYIO MOJICKYJSIPHYIO M MOJIIPHYKO MacChl BEHIECTB, MAacCOBYIO JIOJNIF0 XHMHYECKOTO
aJeMeHTa 1o (HopMylie COSIMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOJAUTEH PACUETHI 10 YPABHEHUIO
XHUMHYECKOM pEaKIIvH;

coOJIr01aTh TpaBUjia TMOJIL30BAHUS XUMHUUYECKON TMOCY/IOH M JTabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaK)Ke IMpaBHIIa
oOpaleHusi ¢ BeleCTBAaMU B COOTBETCTBHUU C WHCTPYKUMSAMHU TIO BBIMOJHEHHIO JIAOOPATOPHBIX XUMHYECKUX
OTIBITOB T10 TTOTYYEHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa M YTIIEKUCIIOrO ras3a);

IIPOBOJIUTHh PEAKIIUH, TOJATBEPKIAIOIINE KAaYSeCTBEHHBIM COCTAaB Pa3IMUHBIX BEIIECTB: PACIO3HABATH OMBITHBHIM
nyTéM XJIOpuA-, OpoMHUI-, HOIUI-, KapOoHaT-, ¢ocdar-, CUIUKar-, Ccyibhar-, THAPOKCHI-HOHBI, KaTHOHBI
aMMOHHUSI M1 MOHBI U3yUYCHHBIX METAJIIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;
MIPUMEHSITh OCHOBHBIC OIEPAIIMU MBICIIUTEIBHON NESITCIBHOCTH — aHAJIUu3 M CHHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMAaTH3alUIO, BBISIBJICHUE TIPUYMHHO-CJICICTBEHHBIX CBSI3€H — /ISl M3yUYCHHS CBOMCTB BEIICCTB M XUMUUYECKUX
peaKIui, eCTECTBEHHO-HAYYHbIE METOJbI MO3HAHUS — HAOJIOJICHUE, U3MEPCHHUE, MOJICINPOBAHNE, 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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Hroro no pazneny 20

Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHN4eCKNX 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

Bona. PactBopsl. [lonsarue 06
OCHOBAaHHAX
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XumMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu
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3.1

[Iepnoanueckuil 3aK0H 1
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1.1
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DNEeKTpOIUTHYECKAs: JUCCOLUAIUS.
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2.2
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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. Posb XuMuM 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 cMecu. 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 10JII XHMHAYECKOTO dJIEMEHTA
B COCJIMHEHHUU

KommuecrBo BemecTBa. MoJb.
Moumnspras macca

dusnyeckne U XUMUYECKUE SBJICHUS.
XuMu4ecKasi peakius

[Ipu3Haku 1 ycioBUs NPOTEKaHUS
XUMHUYECKUX pPeaKInil

3aKOH COXpaHEHHSI MACChl BEIIECTB.
XUMUYECKUE YPaBHEHUS

Brrunciaenus xonmyecTBa, 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, NOHATUC O TCPMOXUMUUYCCKOM

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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49

50

51
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53

54

55

56

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

49



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

pacKpblBaTh  CMBICA OCHOBHBIX XMUMHYECKMX IOHSATHH: pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJINTUYECKAS] JIMCCOLMALMSA, PEaKUUW HOHHOrO OOMEHa, KaTajlu3arop, XHMHUYECKOE pPaBHOBECHUE,
oOpatumMbple H  HEOOpaTHUMbIE pEAKIUH, OKHUCIHTEIHHOBOCCTAHOBUTEIBHBIC  PEAKIMH, OKUCIUTEID,
BOCCTAaHOBHTENb, OKHCJICHHE M BOCCTAHOBJIGHHE, aUIOTPONUs, aM(pOTEpPHOCTh, XHUMHUYECKasi CBS3b
(KoBajieHTHAas1, HOHHAs, METAJUINYECKAs ), KpUCTAIMYECKasl peliéTKa, CIijaBbl, CKOPOCTh XUMUYECKON PEeaKLMU
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHH W NMPUMEHATH 3TU TMOHATUS MPU OMHCAHUHU
BEILIECTB U UX IIPEBPALLCHAN

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

PacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI TTOCPEICTBOM COCTABICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakui

MIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHYECKOUN peaKInu

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

XapaKTepu30BaTh (OMHUCHIBaTh) OOIMME W CHenu(PUUIecKue XWMHUYECKHE CBOWCTBA TMPOCTBIX M CIIOMKHBIX
BEIIIECTB, TMOATBEP)KAass ONMUCAHWE TMPUMEPAMHU MOJICKYJSIPHBIX M WOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHUUYECKUX PeaKInil

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

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT MX CTPOCHHS, BOZMOKHOCTH MPOTEKAHUSI XUMUYECKHX
MIPEBPALEHUI B pA3IUYHBIX YCIOBUSIX

clieIoBaTh MpaBUiiaM TOJb30BAHUS XUMHUYECKOM MOCYyIOoM M J1abopaTopHbIM OOOpYIOBaHUEM, a TaKXKe
MpaBuiIaM OOpaleHUs] C BELIECTBAMU B COOTBETCTBHUU C MHCTPYKLUHUSMHU MO BBINOJHEHHUIO JIAOOPATOPHBIX
XMMHYECKUX OTIBITOB IO MOJIYYEHHUIO U COOMpaHHIO ra3000pa3HbIX BEIIECTB (AaMMHUAKa U YIIEKUCIOro ra3a)
MIPOBOJUTH PEaKLUu, MOATBEPKAAIOIINE KaYeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB: PACIIO3HABATH ONIBITHBIM
nyTéM XJIOpHI-, OpoMHuI, O, KapOooHaT, dpocdat, cunukar, cyinb@aT, THIPOKCUIUOHBI, KATHOHBI AaMMOHHS,
MOHBI U3YYEHHBIX METAIIJIOB, IPUCYTCTBYIOINIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

[To Teme: «XuUMUS 1 OKpYKAIOIIAs CPEa»

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

MIPUMEHSITh OCHOBHBIE OTIEPAllMU MBICIUTEIBLHON JAEITeIbHOCTH — aHAJIM3 M CUHTE3, CpaBHEHHUE, 000011eHue,
CUCTEMAaTU3AIINI0, BbBISBICHUE TNPUYUHHO-CIEACTBEHHBIX CBSA3€H — JUIsI WM3Y4YEHHUS CBOWCTB BEIECTB H
XMUMHUYECKUX PEaKIIii; €CTeCTBEHHOHAYYHbIE METObI TO3HAHUS — HAOII0IeHNe, U3MEpPEHHE, MOJASTUPOBaHNE,
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 JKH3HHU 4YeJIOBEKa. XUMHUS B CHCTEME HayK. Tena W BemecrBa. PU3MYECKUE CBOMCTBA
BEIIIECTB. ArperaTHoe COCTOSIHUE BEIIECTB

[Tonsatue o MeTo1ax Mo3HaHUs B XUMUU. YncThIe BelecTBa U cMecu. CriocoObl pa3ieneHus: cMmecei

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

Xumnueckass (opmyna. BalleHTHOCTP aTOMOB XHMHYECKHMX DJJIEMEHTOB. 3aKOH TIIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenpHas aromMHas Macca. OTHOCHTENbHas MOJIGKYJspHass Macca. MaccoBas 10 XMMHYECKOTO JJIEMEHTa B
COCTMHEHUH

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IUHMIL
BemecTBa. Pacuérel mo popmynaM XMMHUYECKUX COETMHEHUIN

@u3nueckue M XMMHUYECKHE SIBJICHUSA. XUMUYECKas peakuus M €€ NPU3HAKU. 3aKOH COXPAHEHHs MacChl BEIIECTB.
Xumudeckue ypaBHeHus. Kinaccupukamus XUMHYIECKUX peakini (COSMHEHUS, Pa3I0KEHHUs, 3aMEIeHUs, 0OMEHa)
XUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOW, ¢ MpaBWJIaMHU paboOThl B J1abopaTOpuu M MpuéMamu
oOpailieHus ¢ 1abopaTopHbBIM 000PYAOBaHUEM, U3YUYEHUE U ONMUCAaHUE (PU3UYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKHUX
BEIECTB, HabOmojeHue ¢u3nyeckux (IJIaBJICHHE BOCKa, TasHUE JIbJja, pacTUpaHHe caxapa B CTYIKE, KUIEHUE U
KOHJICHCALlUsSI BOJBI) M XUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHHWE METHOM NPOBOJIOKH, B3aHMMOJCHCTBHE Meya C
KHUCIIOTON) SIBJCHMI, HAOIMIOJEHHE M OINMCAaHUE MPU3HAKOB MPOTEKAHUS XMMUYECKUX peakiuil (pasfioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOpUAOM Oapusi, paszioxkenue ruapokcuaa wmeau(ll) mpu wHarpeBanumy,
B3aUMO/IeHCTBUE kKene3a ¢ pactBopoM coiu Meau(ll), u3ydenue crnocoOOB pa3aeneHusi cMeceil (C MOMOIIbI0 MarHuTa,
(bunbTpOBaHUE, BBINIAPUBAHKE, JUCTUIUISINS, XpoMaTrorpadus), IpoBeACHUE OUYUCTKHU MMOBAPEHHON COJM, HAONIOIeHUE 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,
¢dbuznueckne U XUMHUYeCKue cBoiicTBa (peakumu ropeHusi). Oxcunsl. [Ipumenenue kucnopoaa. CrnocoObl MOydeHUs
KHCIIOpO/ia B TaOOPaTOPUH U MPOMBIIILIIEHHOCTH. KpyroBopot kucnoponaa B npupojae. O30H — alioTpornHas MOIupUKaIUs
KHCIIOpOJia
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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 U METaH. 3arpsi3HEHHE BO3/AyXa, YCHICHHE MapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOs

Bonopon — anemeHnt u mpocroe BemiecTBo. HaxoxaeHue Bojopoja B Mpupoje, (pu3nueckue U XMMHUYECKHE CBONCTBA,
MIpUMEHEHHE, CI0cOoO0b! noxydeHust. Kucnorsl u conu

MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUYECKUM YpaBHEHHSIM

®dusnueckue cBoWcTBa BOAbl. Boma kak pactBopurenb. PacTBopbl. HachkllieHHblE M HEHACBIEHHBIE PAaCTBOPBI.
PacTtBopuMocCTh BellecTB B Bojie. MaccoBasi /1071 BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA Bobl. OcHoBaHUs. Poib
pacTBOpOB B MPUPOJIE M B JKU3HM yelloBeKka. KpyroBopoT Bojbl B mpHpoje. 3arps3HeHHe MPUpPOAHbIX Boj. OxpaHa u
OYHCTKA MIPUPOJIHBIX BOJ

Knaccugukanus Heopranmyeckux coeauHeHuil. Oxcunbl. Krnaccuduxamus okcuaoB: cosieoOpasyroiue (OCHOBHBIE,
KHUCIIOTHBIE, aM@oTepHble) M HecosieoOpasyromue. HomeHknarypa okcuaoB. dusnueckue M XUMHUYECKHE CBOICTBa
okcuaoB. [loryuenne okcuaoB

OcHoBanus. Kiaccubpukanus ocCHOBaHMN: WIENOYM U HEpPAaCTBOPUMBIE OCHOBaHMA. HoMeHkiaTypa OCHOBaHUIl.
®u3nyecKkue 1 XMMHYECKHE CBOMCTBAa OCHOBaHUH. [lomyyenne ocHoBaHUI

Kucnotsl. Knaccupukauus xucnor. Homenknarypa kucinor. Pusznyeckue M XUMHUYECKHE CBOWCTBAa KHUCIOT. Psf
aktuBHOCTH MeTauioB H.H. bekerosa. [lonyyenue kucinot

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

I'eneTnyeckas CBA3b MEXKIY KJIACCAMH HEOPraHUYECKUX COCIUHECHHUN

XUMHUUYECKUH SKCIEPUMEHT: KaueCTBEHHOE OINpE/IeNIEHUE COJCpkKAHUA KUCIOpOJa B BO3AyXe, MOJydeHHE, 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, cOoOMpaHMe, pacllo3HaBaHWE M HM3y4YEHHE CBOMCTB BOJOpoJa (ropeHue), B3aUMOAEHCTBHE BOJOpOJA C
okcusioM Meau(Il) (Bo3MOKHO MCIOJIB30BaHME BHUJEOMATEpUANIOB), HaOMIOAEHUE OOpa3lOB BEIIECTB KOJMYECTBOM 1
MOJIb, HCCIIEIOBaHUE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3JIMYHON PaCTBOPUMOCTBIO, IPUTOTOBICHHE PACTBOPOB C
oInpenenéHHON MaccoBO /10J1el PaCTBOPEHHOTO BEILECTBA, B3aUMOAECHCTBUE BO/IbI C METAJUIAMU (HATPUEM M KaJIbLIUEM)
(BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), ONPE/IEICHNE PACTBOPOB KUCIIOT U LIEJIOUEH C MOMOLIbI0 HHIUKATOPOB,
UCClleIoBaHUE O0pa3liOB HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIAcCOB, HAONIOJEHUE M3MEHEHUS OKpAacKu
UHAMKATOPOB B PacTBOpax KUCIOT M IeJo4el, u3ydeHue B3zaumojeiictBus okcuga Meau(ll) ¢ pactBopom cepHoii
KHCJIOTBI, KUCJIOT C METaJUIaMH, PEAKIUI HENTpanu3aluy, oJy4eHHe HEPAaCTBOPUMBIX OCHOBAHM, BBITECHEHUE OJHOTO
MeTajula JpYyrMM U3 pacTBOpa COJHM, PELIEHHE OKCIEPUMEHTalIbHBIX 3aJad 1o TeMme «BakHelmue Kiaccsl
HEOPraHUYECKUX COCAUHEHUI»

Ilepnoanueckuii 3akoH u Ileproanueckas cucrtema xumudeckux anemeHToB .M. Menneneesa. CtpoeHne aTOMOB.
Xumunueckas cBs3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU
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9 KUIIACC

Kon
1

1.1

1.2

[TepBbie TOMBITKK KiIacCHU(PUKAIMKM XUMHYECKUX 3JEMEHTOB. [IoHSITHE O TpyImax CXOJHBIX 3JIEMEHTOB (IIECJIOYHBIC U
IEJIOYHO3EMEIIbHBIC METaJUIbl, TaJOreHbl, HMHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPBhIE 00pa3yroT aM(OTEepHBIC OKCHIBI U
TUJIPOKCHIbI

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrteMa xumuuyeckux annemeHToB [[.M. MenneneeBa. KopoTkonepuoaHas u
JuHHOTIeproaHas (hopmbl [lepuoanyeckoid cucteMbl XuMudeckux teMeHToB .M. MenneneeBa. [leproasl U rpymimsl.
DU3NYECKUN CMBICIT TOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA

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 noJioxkenuto B [lepronnueckoit cucreme .M. Menzaeneena

3aKOHOMEPHOCTH U3MEHEHUS paryca aTOMOB XMMUYECKUX AJIEMEHTOB, METANTHYCCKUX U HEMETAIUTUYECKUX CBOMCTB IO
rpynnaMm u nepuonam. 3HaueHue l[lepuoamdeckoro 3akoHa u I[lepuoanyueckoil CUCTEMBI XMMHUYECKHUX SJIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. /.. MeHneneeB — yu€HbI U rpakJaHUH

Xumudeckasi cBsi3b. KoBaneHTHas (MOJsipHAs U HETIOJSPHAS) CBS3h. DJIEKTPOOTPHUIATEIHPHOCTh XUMHUECKHUX AJIEMEHTOB.
HNonnas cBsi3b

Crenenp oxucneHus. OKHCINTEIbHOBOCCTAHOBUTENbHbIE peakiuu. lIIpomecchl OKWCIEHUS W BOCCTAHOBJICHUS.
OxkucnuTeny U BOCCTAHOBUTENH

XUMUYECKUH SKCIIEPUMEHT: W3ydeHHEe 00pa3I0B BEUIECTB METANIOB U HEMETAIJIOB, B3aUMOIEUCTBUE THIPOKCHIA LIMHKA
C pacTBOpaMH KHCIOT W IIEJOYEeH, TMPOBEIACHUE ONBITOB, WUIIOCTPUPYIOIIUX IPUMEPBl  OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX peakiuil (ropeHne, peakliuy pa3ioKeH s, COeTMHEHU)

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemectBo u xummnueckas peaxiusi. [loBropenue

[lepuoanueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux s1aeMeHToB JI.M. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBbIX TPEX MEPUOAOB, KalMs, KaJIbLUUS U HUX
COEIMHEHUI B COOTBETCTBUHU C TIOJIO’KEHUEM 3JIEMEHTOB B [lepronueckoii cucreMe U CTpPOCHHEM UX aTOMOB

CrpoeHue BeliecTBa: BHAbI XUMHYECKOW CBSI3U. THIBI KPUCTAJUIMUECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUTIA KPUCTAJUTMUECKON PEeETKU U BUAa XUMUYeCKoi cBsi3u. Kimaccuukanus 1 HOMEHKIaTypa HEOPraHUu4eCcKNX BEIECTB
(MexxmyHapogHass W TpUBHaIbHAasg). XUMHUYECKHE CBOWMCTBAa BEIIECTB, OTHOCSIIUXCS K Ppa3IUYHBIM  KjaccaM
HEOPraHUYECKNX COCAMHEHUH, T€HETUYECKast CBSI3b HEOPTaHMUECKHUX BEILIECTB
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1.3

1.4

1.5

1.6

1.7

2.1

Knaccudukanus XUMHUYECKHX PEAKIHMA MO pa3iMYHbIM TPU3HAKaM ([0 YHUCIY M COCTaBYy YYaCTBYIOIIUX B PEAKIIHH
BEILECTB, M0 TEIIOBOMY 3 (EKTy, 10 M3MEHEHHUIO CTENEHEH OKUCIEHHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMMUYECKHE DPEAKIMM, TePMOXUMUYECKHE ypaBHeHUs. [loHsATHE O ckopocTH
XUMHUYECKON peaKIuu

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

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH, JJIEKTPOHHBIM OajlaHC OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIIMH.
CocraBieHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI C HCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOro OanaHca
Teopust SIEKTPOJUTUYECKOW JUCCOLMMAIMM. OJIEKTPOJIUTHI U  HEIEKTPOJuThL. KaTwonbl, aHWOHBL. MexaHu3M
JUCCOIMAIIMN BEIIECTB C PA3IMYHBIMUA BHUJAMH XUMUYeCKOW cCBsi3u. CreneHp auccormanuu. CuiabHble U clla0bie
ANEeKTpOIUTHI. Peakiium MOHHOTO oOMeHa. YCIIOBUSI MPOTEKAaHUs peakluii MOHHOTO OOMEHa, MOJHBIE M COKpallEHHbIE
WOHHBIE ypaBHEHHS peakuuil. CBONCTBa KUCJIOT, OCHOBaHHWI M coJiel B CBETE MPEACTaBIECHUN 00 3JIEKTPOIUTHUECKON
nucconanuu. KauectBeHHble peakiinu Ha MOHBL. [loHsATHE O THApPOIM3E Coneit

XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJIEISIMU KPUCTALIMYECKUX PEHIETOK HEOPTraHWYECKUX BEIIeCTB —
METAJUIOB M HEeMeTaJIoB (TpaduTa M anamasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPUs),; HCCIEAOBAaHUE 3aBHCHUMOCTH
CKOPOCTH XMMHUYECKOM peakiuu OT BO3JACHCTBUS pa3IUYHbIX (DAKTOPOB; HCCIEAOBAHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB
BEILECTB, MPOIecca TUCCOIMALIUN KUCIIOT, IIeJIouei U coJiel (BO3MOKHO HCIOIb30BaHUE BIUAEOMATEPHAIIOB); TPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHMs peakluii MOHHOTO oOMeHa (0Opa3oBaHHE OCa/Ka, BBIJCIEHUE Tasa,
o0pa3oBaHHE BOJIbl); OIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TropeHue,
peakuuu pas3ioxKeHHs, COCAMHEHN); paclo3HaBaHWe HEOPraHMYECKUX BEIIECTB C IMOMOIIBIO KaUECTBEHHBIX peakiui Ha
HOHBI; PELIEHNE SKCIIEPUMEHTAIIBHBIX 3a1a4

Hewmerannel 1 ux coeTMHEHUS

OOmas xapakTepucThka rajoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u
(u3nuecKkue CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB. XMUMHUYECKHE CBOICTBa Ha IpuMepe XJopa (B3auUMOJEHCTBHE ¢
MeTajylaMu, HeMeTalulaMH, Iienodamu). XiopoBojgopoa. ConsHas KUCIOTa, XUMHUYECKHE CBOWMCTBA, IMOJIy4YeHUE,
npuMeHeHue. JleficTBue xjopa U XJIOPOBOJOPOJA HA OPraHu3M 4YesoBeka. BakHelinue XJIOpUAbl U UX HAXOXKICHHE B
pupoJie
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2.2

2.3

24

2.5

2.6

2.7

OOmiast xapakTepucTuka 31eMeHToB VIA-rpynmsl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTETIEHU OKHUCICHUS.
Crpoenne u ¢puU3NIECKUe CBOKWCTBA MPOCTHIX BEUIECTB — KUCIOPOJA M CEPhl. AJUIOTPOITHBIC MOJU(PHUKAINN KHACIOPOaa U
cepbl. XUMHUYECKUE CBOWCTBA cepbl. CepoBOIOpO, CTpoeHHe, (pru3nUecKkrne U XUMHUecKue cBorCTBA. OKCHIBI CEphl Kak
MPECTaBUTENN KHCIOTHBIX OKCHIOB. CepHast KUCIIOTa, (PU3MUYECKHe U XUMHUECKUE CBOWCTBA (00IIMe KaK MPeICTaBUTEIs
KJlacca KUCJIOT U crenuduyeckue). XUMUYECKHE pEaklUy, JEKallie B OCHOBE IPOMBIIIJIEHHOIO Crocoda MOIy4eHUs
cepHoii kucnoTel. [Ipumenenne. Cosn cepHOM KUCIOTHI, KadeCTBEHHAs peakius Ha cynbhaT-uoH. Haxoxaenue cepsl u eé
COeMHEHUN B mpupoje. XUMHUECKOE 3arps3HEHHE OKpYXKaIoLIeH Cpeapl COCTUHEHHUSIMHU Cepbl (KUCIOTHBIE JI0K[IH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEeI0TBPAIICHUS

OOmas xapakTepucTuka 351eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH OKHCIICHUS.
A30T, pacrpocTpaHeHue B mpupoje, pu3udeckne U XuMu4Yeckue cBoiictBa. KpyroBopoT azoTta B mpupojie. AMMHUaK, €ro
¢u3nyueckue M XUMHYECKHE CBOMCTBA, MoJiyueHUWEe W npumeHeHue. Coiim aMMOHMS, MX (PU3HUECKHME U XUMHYECKHE
CBOICTBa, nMpuMeHeHune. KauecTBeHHass peakius Ha MOHbI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJydeHHe, (U3NYecKue U
XUMHUYECKHE CBOMCTBA (00IIMe KaK MpeACTaBUTENS Kilacca KUCIOT U crneruduyeckue). Mcmoap30BaHne HUTPATOB U COJICH
aMMOHHMSI B KayeCTBE MUHEPAJIbHBIX yA0OpeHui. XUMHUECKOoe 3arps3HEeHHE OKpYXKAIoUIeH cpeibl COSIUHEHUSIMU a30Ta
(KUCIOTHBIE NOXKH, 3arpsI3HEHHE BO3/1yXa, IOYBBI U BOJI0EMOB)

docdop, amnorponHbie Moaudukanun Gocdopa, huzndeckue u xumuieckue csoricrea. Oxeun dpocdopa(V) u dhochopHas
KHCIOTa, (U3MYECKHe M XUMHUYECKHe CBOMCTBa, mosydeHue. lcmonws3zoBanue QochaTtoB B KauecTBE MUHEPATBHBIX
ynoOpeHuit

O6mras xapakrepuctuka 31aeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTENEHW OKUCICHUS.
VYrnepos, alnnoTponHbie MoAU(UKAIIK, pacCIPOCTPaHEHUE B MPUPOJE, PU3NYECKHE U XUMHUYECKHUE CBOMCTBA. AfcopOuus.
Kpyrosopot yraepona B mpupone. Okcuabl yriepona, ux (usmueckue u XMMHYECKHUE CBOMCTBA, JEHCTBHE Ha >KUBbHIE
OpraHu3Mbl, MOJy4YeHHE U MPUMEHEHHE. DKOJOrMYecKue MpoOsieMbl, CBs3aHHbIEe ¢ okcuaoMm yriepona(lV); rumotesa
rJ100aIBbHOTO MOTEIUICHUS KIMMaTa; NapHUKOBbIN 3 dekt. YronapHas KUCIoTa U e€ cou, X GU3NYECKUEe U XUMHYECKUE
CBONCTBa, MojydyeHue u npuMmeHenue. KauectBeHHasi peakuus Ha kapOoHaT-uoHbI. Mcnonp3oBaHue kapOOHATOB B OBITY,
MEJIMLIUHE, TPOMBILIJIEHHOCTH U CEJIbCKOM XO35HCTBE

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUSX yriepoja (MeTaH, 3TaH, 3TUJICH, alleTHUIICH,
9TaHOJ, TJHIEPUH, YKCyCcHas kucioTa). VX coctaB u xumuueckoe crtpoeHue. [loHsATHE O OHMONIOTMYECKH Ba)KHBIX
BEIIIECTBAX: JKMpaX, OeNkax, YrieBOJAax — M HUX POJIM B KHU3HU 4eloBeka. MaTepuaabHOE €IWHCTBO OPraHHMYECKUX U
HEOPraHUYECKUX COCAMHEHUI

erMHHfI, €ro (1)I/I3I/I‘ICCKI/IC Hn XUMHNYCCKHC CBOﬁCTBa, MOJIYYCHUEC U TTPUMCHCHUC. COGI[I/IHGHI/IH KpEMHH:A B IIPUPOJIC. O6I_HI/IC
NpEACTaBJIICHUA 00 OKCHIC erMHI/IH(IV) u erMHHeBOﬁ KHUCJIOTC. CI/IJ'II/IKaTLI, HnX HUCIOJb30BaAHHUC B 6BITy, MCIUIINHC,
MMPOMBIIIJIICHHOCTH. Baxwueiinme CTPOUTCIIBHBIC MAaTCpHaJIbl: KEPpaMUKa, CTCKJIIO, HEMCHT, 6eTOH, JKelle300€TOH. HpO6J'I€MLI

0€30IMacHOTO UCIIOJIb30BAHMS CTPOUTCIIBHBIX MATCPUAJIOB B MOBCEAHEBHOM KM3HU
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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 HAOIOJCHNE TPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaKaromue GU3NIecKue u
XMMHMUYECKHUE CBOMCTBA TaJOr€HOB M UX COEAMHEHUN (BO3MOXKHO MCIIOJIb30BAaHUE BUIECOMATEPUANIOB); O3HAKOMIJIEHHE C
o0Opa3maMu XJIOpUJ0B (TAJIOTEHHUIOB); O3HAKOMJIEHHE C 00pa3lamu cepbl U €€ COeIMHEHHSAMHU (BO3MOXHO HCIIOJIb30BAaHHE
BUJIEOMATEpUANIOB); HAOJIIOJEHHUE Ipoliecca OOYrJMBaHUS caxapa MOJ JICHCTBUEM KOHIIEHTPHUPOBAHHON CEPHOM KHUCIIOTHI;
W3yYeHHE XMMHUYECKHX CBOWCTB pa30aBICHHON CEpHOM KHCIOTHI, MPOBEJCHUE KAUYeCTBEHHOH peakuuu Ha Cylnb(ar-uoH U
HaOo/IeHNe Npu3HaKa e€ MpOTeKaHWs; 0O3HAaKOMJIEHHE C (U3MYECKMMHU CBOWCTBaMHU a30Ta, (ocdopa M HUX COeIMHEHUU
(BO3MOXHO HMCMOJIb30BaHUE BHJICOMATEPHAIOB), 00pa3aMu a30THBIX U (OCPOpPHBIX YHOOpEeHUM; MmoaydeHue, cooupanue,
pacrno3HaBaHUe M M3y4eHHE CBOMCTB aMMHUaka; NMPOBEICHUE KaueCTBEHHBIX peakuil Ha MOH aMMOHHUS U (ocdaT-uoH U
M3Y4YE€HHE MPHU3HAKOB HMX MPOTEKaHUs, B3aUMOJECHCTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHUCJIOTHI C MeAbIO (BO3MOYHO
WCIIOJIb30BAHME BUJEOMATEPHANIOB); H3Y4YEHHE MOJENIel KpUCTAINIMUYECKUX pemeEToK anMmasa, rpadura, QysiepeHa;
03HAaKOMJIEHHE C TPOLIECCOM aJCOpOIMU PACTBOPEHHBIX BEIECTB AKTHMBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM IPOTHUBOrasa;
MoJlyueHue, coOMpaHue, paclo3HaBaHUE M HM3Y4YE€HHE CBOMCTB YIJIEKMCIIOTO ra3a; IMpOBEJCHHE KauyeCTBEHHBIX peakluuil Ha
KapOOHaT- M CWJIMKAaT-WOHbl M U3yYEHHE TPU3HAKOB HX MPOTEKaHWs; O3HAKOMJIEHHE C NPOAYKLUHEH CHIMKATHOMN
MIPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHel e HeMeTallsibl U X COSAMHEHUSD)

Mertaisl 1 UX COCTUHEHUS

OOmas xapakTepuCcTUKa XMMHUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHMM MX MoyiokeHUs B Ilepmoanueckoil cucreme
xuMuueckux sneMmeHToB J[.MI. MenneneeBa u cTpoeHusi atomoB. CTpoeHME MeTajuioB. MeTamndeckas CBs3b U
MeTajindyeckasi Kpucrauuinyeckas pemeéTka. JINeKTPOXUMUYECKUH psJl HAPSHKEHUN MEeTaioB

dusnveckue 1 XUMUYECKHE CBOKMCTBAa MeTautoB. O0IIHe criocoObl MOJydeHUss MeTaIIoB. [ToHATHE 0 KOPPO3UH METAILIOB,
OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOoppo3uu. CIuiaBbl (CTalb, Yyr'yH, JTIOPATIOMUHHMN, OpOH3a) M UX IPUMEHEHUE B OBITY
Y POMBIIIJICHHOCTH

[llenounbie MeTamibl: nosoxenue B Ilepuoanueckoi cucteMe xumuueckux emeHtoB .M. MenneneeBa; crpoeHne ux
aTOMOB; HaXOXJCHHE B mpupoje. PuU3NuecKkre U XUMHUYECKHE CBOKCTBA (Ha mpumepe HaTpuss U Kanus). OKCHUIbl H
TUAPOKCHIBI HATPHS M Kaius. [[puMeHEHHE MEeTOYHBIX METAJIJIOB U MX COSAMHEHUI

[IlemovyHO3eMeNbHBIC METAIUIBI MarHUH M KaJbLIUK: ToJIo)keHUe B [leproanyeckoli cucreMe XumMudeckux snneMmentos [.1.
MeHnpeneeBa; CTpO€HUE UX aTOMOB; HaXOXKJICHHE B mpupoje. PU3ndYecKue U XMMHUUYECKHE CBOMCTBA MAarHusi M KaJIbIIHSL.
Baxkneiime coenuHeHus Kaiablus (OKCUI, THAPOKCH, COJN). KECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHeHHs

Amomunuii: nonoxxenne B Ilepumoanueckoil cucrteme xumudeckux snemeHToB .M. MenzaeneeBa; crpoeHHE aTroma;
HaxoXxaeHue B mpupojie. dusndeckrue U XMMUYECKHE CBOMCTBA aTtOMUHUSA. AMPOTEpHBIE CBOMCTBA OKCUAA U TUIPOKCUIA
ATFTOMUHUS
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3.6

3.7

4.1

4.2

4.3

Kenezo: mnosoxenne B Ilepuommueckoil cucreme xumuyeckux anemeHTtoB J[.M. MeHneneeBa; CTpOEHHE aTroMa;
HaxoXJieHue B mpupoje. Puznueckue U XMMHUYECKHE CBOWCTBA xkene3a. OKcuapl, THAPOKCUIbl U conm sxeneza(ll) u
xene3a(lll), ux cocras, cBOMCTBA U MOJIy4eHHE

XUMHUYECKUHN IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMyu METaNIOB U CIUIABOB, UX (PU3MUECKHUMHU CBOMCTBAMU; U3YUYCHHUE
pe3ynbTaTOB KOPPO3UH METALIIOB (BO3MOKHO MCIOJIB30BaHUE BUICOMATEPHAIIOB), 0OCOOEHHOCTEH B3aMMOICHCTBUS OKCH/IA
KaJIbIIMS M HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHANIOB); UCCICIOBAHUE CBOMCTB KECTKOW BOJBI;
mporecca TOPEHHUsl Keje3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIB30BAHUE BHUACOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI (MarHus, KaJbIUs, allOMUHUS, IMHKa, xene3a(ll) u xeneza(Ill), meau(1l); naGnronenune
W ONHUCaHWE TIPOILIECCOB OKpAIIWBAHUS TUIAMEHH HMOHAMHM HATpHUs, Kalusg W KaJbIHs (BO3MOXKHO HCIIOJIB30BAHUE
BHJICOMATEpPHAJIOB); HUCCIeNOBaHHE aM(OTEpPHBIX CBOMCTB THUIPOKCHAA ATIOMUHMS W THIAPOKCHIA ITUHKA, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHele MeTauibl 1 UX COCTUHEHUS

XHUMHS ¥ OKpYKarolias 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. XUMHUUYECKOe 3arpsisHeHue okpyxaromied cpeabl [1IK. Ponbp xumum B pemenun
JKoJoTHYecKnX mpobiem. [IpupoaHble MCTOYHHWKH YIriIeBOAOPOAOB (yroyib, MPUPOIHBIN Tra3, He(PTH), MPOMYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJICHHOCTH

XUMHUYECKUH SKCTIEPUMEHT: U3y4eHHe 00pa3lioB MaTepraioB (CTEKJIO, CIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUAIIBI)

MMPOBEPSIEMBIE HA OI'D I10 XUMUWM TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
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

Hanuumne npakTuyecKknx HaBBIKOB IJIAHUPOBAHUS U OCYILIECTBIICHUS CIEAYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3y4YeHHE M ONHUCaHhe (PU3NYECKHUX CBONCTB BEIIECTB; O3HAKOMJIEHHME C (GU3NYECKUMU U XUMUYECKHUMU
SBJICHUSIMU; OTIBITHI, WIITIOCTPUPYIOLINE TPU3HAKN TPOTEKAHUSI XUMUYECKUX PEAKINI

M3Yy4eHHE CIIOCOOOB pa3/iesieHusl cMecei

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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XUMUYECKHE SKCIIEPUMEHTHI, HIUTIOCTPUPYIOIIKE MPU3HAKU MTPOTEKAHHsI PeaKLuii HOHHOTO 0OMEeHa; KaueCTBEHHbBIE

13.8 peakuuu Ha MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax HOHBIL: XJIOpUA-, OpoMua-, MOIuA-, cyibdar-, ¢ocdart-,
KapOOHAT-, CHJIMKAT-aHHOHBI, TUAPOKCHU/I-UOHBI, KATHOHBI AMMOHHMS, MarHusi, KaJbIUs, ATFOMUHUS, xKenesa (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
1 4 2 yCTaHaBJ'II/IBaTB CBsA3U MC)KI[y peam,Ho Ha6J'II-OI[a€MI>IMI/I XUMHUYCCKUMU SABJICHUSIMU U HpOHGCC&MI/I, HpOI/ICXOI[HHH/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 Xumnueckas opmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. CTENeHb OKUCIECHUS
14 3aKkOH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAA aTOMHAsi Macca. OTHOCUTEbHAs MOJIEKYJIsipHas Macca. MaccoBas
JIOJISI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHNH
15 KomnuectBo BemectBa. Mosbs. MomsipHas macca. MossipHblid 00bEM Ta30B. B3auMOCBSI3b KOJIMYECTBA, MAcChl M YHCIIA
CTPYKTYPHBIX €IMHUI] BEIIECTBA
1.6 ®u3nyeckue M XUMHUYECKHE SBJICHHMS. XUMHUUYECKash peakiuss W €€ MpU3HAKU. 3aKOH COXPaHEHUsI MacChl BEIECTB.
XUMHUYECKUE YPAaBHEHUS
2 [Tepuonuueckuii 3akoH u I[lepuoandeckas cucreMa xumMmudeckux siemeHToB .M. MenneneeBa. CtpoeHue 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. M3oTomnbl. DnekTpoHbl. CTpoeHHEe AIIEKTPOHHBIX 000JI0YeK 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, METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) M MX COEIMHEHUM 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

Xumunyeckas cBs3b. KoBaneHTHas (MOJisipHAsi M HEMOJIAPHAs) CBA3b. DJIEKTPOOTPULATEIILHOCTh XUMUYECKUX 3JIEMEHTOB.
HNonnas cBsa3b. MeTtammnyeckast CBS3b

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

Bakneiiue npenctaBuTeN HEOpraHMUECKUX BemecTs. HemeTasl u ux coetuHeHus. MeTaibl ¥ UX COeIMHEHUs
Knaccudukanus m HOMEHKIaTypa HEOPraHWYECKUX COEIUHEHHIl: OKCHIOB (Cojeo0pa3yroliie: OCHOBHbBIE, KHCIOTHBIE,
amdoTepHbI€) U HECOIe00pa3yoIIKe; OCHOBaHUH (IEI0YN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOCOIEPKAIINE U
OECKHCIOPOIHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

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

dusndecKkrue 1 XUMUYECKUE CBOMCTBA MPOCTHIX BEIICCTB-METAJUIOB: JIUTHUS, HATPUS, KaJIUs, MarHus U KalbIUs, ATFOMUAHUSA,
xKene3a. DIEKTPOXUMHUYECKUH Psiji HAPSHKEHNA METalIOB

duznyeckue U XUMHUYECKHE CBOMCTBA BOJIOPOAHBIX COETMHEHHI HEMETAIIOB: XJI0POBOI0OPO/Ia, CEPOBOIOPOIa, aMMHaKa
duznyeckue U XuMU4eckue cBoiicTBa okcuaoB HemetamuioB: ceprl (1V, VI), azota(Il, IV, V), pochopa(lll, V), yrnepona(ll,
IV), kpemuausa(IV). [TonydeHre OKCHI0B HEMETAIIOB

Xumudeckue cBoicTBa okcuaoB: MeTtamioB [A-IIIA rpynm, muaka, memu(Il) m xenesa(ll, III). Ilomyuenume oxcumoB
METaJlJIOB

XUMHUYECKHE CBOMCTBA OCHOBaHUN M aM(OTEPHBIX THAPOKCUAOB (Ha MpUMEpe THIPOKCHUIIOB aTIOMUHUS, XKeje3a, IIMHKA).
[Tonydyenue ocHOBaHUH U aM(DOTEPHBIX THIAPOKCUIIOB

OO0mue XMMHYECKHE CBOWCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEpOBOJAOPOIHOMN, CEPHUCTOM, cepHOM, a30THOM, (pochopHOi,
KpPEeMHHEBOU, yroysbHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHIIGHTPUPOBAHHOW CEpHOM WM a30THOW KuCIOT. [losyueHue
KHCIIOT

OO6mme XuMHUYECKHe CBOMCTBA cpeHuX coJiel. [lomydenne conei

[Tonyuenue, cobupanue, pacro3HaBaHUuE BOJOPOAA, KHUCIOPO/Ia, aMMHAaKa, YTJIEKUCIIOro ra3a B J1abopaTopuu

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

I'eneTnueckas cBs3b MEXKIY KJacCaMU HEOPTraHUYECKUX COCAMHEHUIA

XUMUYECKUE peaKluu

Knaccudukanus XuMHYECKUX peakIiil M0 pa3InYHbIM MIPU3HAKAM: 110 YHCIY U COCTaBY YYaCTBYIOIIUX B PEAKI[MU BEUIECTB,
0 TerI0BOMY 3(h(}eKTy, M0 U3MEHEHUIO CTENIEHEH OKUCICHHSI XUMUYECKHUX 2JIEMEHTOB

TermmoBoit »hdekr XuMHUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHUSA. OK30- M DJHIOTEPMHYECKHE PEaKIUU.
TepMmoxuMuueckue ypaBHEHHUS

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 snekTpoauTHYECKOH auccouuanuy. KaTHOHBI, aHHOHBI. DJIEKTPOJMTHI U HEANEKTpoJnThl. CHIIbHBIE U Cia0ble
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 4eoBeKa. be3onacHoe 1Cnoabp30BaHUE BEIIECTB U XUMUYECKUX pEaKluil B
naboparopuu u ObITy. IlepBast momMols IpyU XUMUYECKUX 0XKOTaX U OTPABICHUSIX

XUMHYECKOe 3arpsi3HEHUE OKpY Karolell cpebl (KUCIOTHBIE JIOKIH, 3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI
ero npenotBpamenus [Ipenenbuas nomyctumas konuentparus Bemect ([1K). Poas xumuum B pemieHnn 3K0IOTHYECKUX
npo6seM. YcuieHue napHUKoBoro 3G ¢ekTa, pa3pymeHrne 030HOBOTO CIIOs

[Ipumenenue cepbl, a3ora, gocdopa, yriepojna, KpeMHHUS U UX COECIMHEHUH B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH H
cellbcKOM xo3siiictBe. [IprMeHeHHe MeTauloB U CIJIaBOB (CTalb, YYTryH, JIOPAJIOMUHUNA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coenuHeHuil. [IoHsTHE 0 KOPpPO3UH METaNIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX OT KOPPO3UU
[IpupoaHble HICTOYHUKH YTII€BOAOPOAOB (Yroib, MPUPOAHBIN ra3, HeTh), MPOAYKTHI UX nepepaboTKu (O€H3MH), UX POJIb B
OBITY U TPOMBIIIJIEHHOCTH

[lepBoHauanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX yriepoia (MeTaH, 3TaH, STHUJIEH, alleTUJIEH,
3TaHOJ, MIMIEPUH, YKCycHas kucioTa). [loHarue o 6GMOIOrnueckn Ba)KHBIX BEIIECTBaX: jKHpax, Oelkax, yriaeBoJax — U UX
POJIM B )KM3HU YEJIOBEKA

Pacuérsr:

o GpopMynaM XUMUYECKHX COeTMHEHUIN

Macchl (MaccoBO#) 10JIM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE

10 XUMUYECKUM YPAaBHEHUSIM
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