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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMUM Ha YpPOBHE OCHOBHOI'O 00ILIET0 00pa30BaHUs COCTABJIIEHA HA OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOH 00pa30BaTelIbHOM MpPOrpaMMbl OCHOBHOIO
obmero oOpazoBanus, npeactaBieHHbx B OI'OC OO0, a takke Ha OcCHOBE (heaepaabHO
paboyeil mporpaMMbl BOCIIUTAHUS M C Y4ETOM KOHUENIHMU MPENOAABaHUs y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusiax Poccuiickoit denepanuu.

[Iporpamma 1o XuMuM Ja€T NpEeACTaBICHHE O LENiX, oOweill crpaTerun oOydeHus,
BOCIUTAHUSI M pPa3BUTHUsS OOYYarOUIUMXCS CpPEACTBAMU Y4YE€OHOTO MpeAMeTa, YCTaHaBIMBAET
00s13aTeNbHOE MPEIMETHOE COJEpXKaHHUe, MPeAyCMaTpUBaeT paclpesiesieHHe ero mo KiaccaMm U
CTPYKTYpUPOBaHHE MO pa3aeiaaM U TEMaM IPOrPaMMBI [0 XUMHUH, ONPEAEISIET KOJTUYECTBEHHBIE
M KAueCTBEHHbIC XapaKTEPUCTHUKU COACPKAHMS, PEKOMEHAYEMYIO IOCJIE10BATEIbHOCTD
W3YYCHUS] XUMUHU C YUETOM MEXIPEIMETHBIX H BHYTPUIIPEIMETHBIX CBSI3EH, JIOTUKH y4€OHOTO
npoliecca, BO3pACTHBIX OCOOCHHOCTEH 00ydaromuXxcs, ornpenesieT BO3MOKHOCTH TpeaMeTa AJis
peaiv3anuu TpeOOBaHUM K pe3ybTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTesIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIIETO 00pa30BaHus, a TAaKKe TPeOOBAHMI K pe3ysibTaTaM 00yICHUS XUMHUHU
Ha YypOBHE IeJied W3y4YeHHs] TpeaMeTa U OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOU
JEeSATENbHOCTH 00YYaroUIerocs o OCBOCHUIO y4eOHOTO COJEpKaHusl.

3HaHUE XUMUU CIY>KUT OCHOBOU JJisi POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €ro
NPEICTaBICHUA O MAaTEepUabHOM E€IMHCTBE MHUpPA, BAXKHYIO pOJb WUrpaloT (HopMUpyeMble
XUMUEHN MPeICTaBICHUs O B3aUMOIIPEBPAILICHHUSIX SHEPTUU U 00 HBOJIIOIIMHU BELIECTB B MPUPOJIE,
O MyTAX PElICHUs! TI00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEJOBEUECTBA — CBHIPHEBOM,
YHEPreTUYECKOM, MUILEBOM U SKOJIOTMYECKOM 0€30I1aCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumun:

CIOCOOCTBYET peasi3allii BO3MOXHOCTEW Il CaMOPa3BUTHS U POPMUPOBAHMS KYIbTYPHI
JUYHOCTH, €€ 001Iel U PYHKIIMOHAILHON IPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUPOBAHUE MBILUICHNUS U TBOPYECKUX CIIOCOOHOCTEHN OOyuaroniuxcs,
HAaBBIKOB HMX  CAMOCTOSITENbHOW  Y4eOHOM  JESATENbHOCTH, OSKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENbCKUX YMEHUM, HEOOXOJUMBIX KaK B IIOBCEIHEBHOM JKM3HU, TaK U B
npodecCcroHaIbHOMN AeATEeILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs11a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAay4YHOI rpaMOTHOCTH 00Y4JaroInXcs;

CrocoOCTBYeT (OPMUPOBAHHMIO I[EHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-HAY4YHBIM
3HaHMUSIM, K TIPUPOJIC, K YEJIOBEKY, BHOCHT CBOWM BKJAJ B DJKOJOTHMYECKOE OOpa3oBaHHE
00 yJarommuxcsl.

JlanHble HampaBieHHs] B OOYYEHMM XUMHUU OOECIEUMBAIOTCS CIEHU(PUKON COIAEpIKaHUs
y4e0HOrO TMpeAMEeTa, KOTOPBIA SBJISETCS TMEJaroru4eckd aJanTHUPOBAHHBIM OTPAXKEHUEM
0a30BOI HAYKH XMMUHU HA ONPEAEIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMs OPUEHTHUPOBAH HA OCBOCHHE
OOy4YarOIIMMUCS CUCTEMBI MTEPBOHAYATIBHBIX MOHITUI XWMHU, OCHOB HEOPTaHUYECKOW XUMUU U
HEKOTOPBIX OT/ICJIbHBIX 3HAYMMBbIX TOHSATUNA OPraHUYECKON XUMUHU.

CtpykTypa copepKaHus MporpaMMbl MO0 XMMHUHU cHOpMHpOBaHA HAa OCHOBE CHCTEMHOTO
noaxoaa k e€ m3ydeHuro. CoaepiKaHHE CKIIAJIBIBAETCS U3 CUCTEMbBl MOHATUNA O XMMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHCTEMbl IMOHATUH O XHUMHYEecKol peakuuu. O0€ 3TH CUCTEMBI
CTPYKTYpPHO OpPraHHW30BaHbl MO MPUHIUITY IOCJIEA0BATEIILHOIO PAa3BUTHS 3HAHWII HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HUS O CTPOCHHMH aTOMa U XUMHUYECKOU CBSI3H;

— IIpeiCTaBIeHUMN 00 3IEKTPOTUTUUECKON TUCCOMAIMU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHUS pPacCMaTpPUBAIOTCS HA OCHOBE HMIIMPUYECKH ITOJIYYEHHBIX H
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OAHOIO YPOBHS K JpPYromy,
BBITIONHASA (DYHKIMU OOBSICHEHUS W TPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUS U BO3MOMXKHOCTEU
MPAKTUYECKOTO IPUMEHEHUS U MOTYYEHUS] U3y4aeMbIX BEIIECTB.

OcBoeHHE NPOrPaMMbl [0 XHMHH CIIOCOOCTBYCT (POPMHUPOBAHHIO MPEICTABICHUS O
XUMHUYECKOM COCTaBIISIOIIEH HAYyYHOW KapTHHBI MHpa B JIOTUKE €€ CHUCTEMHOM MPHUPOJBI,
LEHHOCTHOI'O OTHOILIEHHS K HAYYHOMY 3HAHUIO U METO/aM MO3HAaHUs B Hayke. M3ydeHue Xumuu



MPOUCXOJUT C TIPUBJIICYECHUEM 3HAHUW M3 paHee HW3YYCHHBIX YYEOHBIX MPEIAMETOB:
«Oxpyxaronuii mup», «buonorus. 5—7 kinacce» U «DPu3nKa. 7 Kiaccey.

[Tpn n3ydeHNn XUMUHU MPOUCXOIUT (POPMUPOBAHKE 3HAHUN OCHOB XUMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEILHOCTA YEJIOBEKAa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOM KYJBTYpHI. 3ajada y4yeOHOro IMpeaMeTa COCTOUMT B (hOPMUPOBAHUU
CUCTEMbl XUMHYECKUX 3HAHUM — BaXXHEUIIMX (PAaKTOB, MOHSATHUN, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JIOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
MPUOOIICHUHN K HAYYHBIM METOJAaM TMO3HAHUS MPU U3YUYCHHUH BEIECTB U XUMHYECKUX PEaKIUi,
B (OpMHpOBAaHMU W Pa3BUTUU I[IO3HABATEIBHBIX YMEHHH U WX NPUMEHEHHH B Yy4eOHO-
MO3HABATEIILHON M y4eOHO-UCCIIEeI0BATENLCKON NEATEeIbHOCTH, OCBOCHUHU MPABMII 0€30MaCHOTO
oOpallleHus ¢ BEIIECTBAMH B TTOBCETHEBHOW KU3HH.

[Ipn u3ydyeHHH XUMUK Ha YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUs BaXXHOE 3HAUYCHHE
pUOOpENTH TaKKe eI, Kak:

— (opMupoBaHUE WHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa30BAHMIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHATHIO PEIICHUN, CIOCOOHOM aaanTHpOBaThCA K
OBICTPO MEHSIOIINMCS YCIIOBUSIM KU3HH;

— HAamnpaBJICHHOCTb OOYYeHHMs HAa CHUCTEMAaTHYECKOe MpHOOIIeHHe OOydarolmuxcs K
CaMOCTOSITEJIbHOM  TIO3HABATEJIBHOW  NIESITENBHOCTH, HAy4YHbIM  METOJAM  IMO3HAHUS,
(GhOpMHUPYIOIIIM MOTHBAITUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUM;

— olecrieyeHne YCIOBUHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YYarOIIUMHUCA OIbITa
pazHoo0pa3HON NEATeNbHOCTH, MO3HAHUS U CAaMOIMO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOUYEBBIX
KOMIETEHIMI ), IMEIOIUX YHUBEPCAIbHOE 3HAYEHUE JIJISl PA3JIMYHBIX BUOB JCSITEIbHOCTH;

— (hopmupoBanue o0mel (PyHKIIMOHATHPHOW W €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
4yciie YMEHUN OOBSICHATh U OLIEHUBATH SIBJICHUS OKPYXAIOLIEr0 MHUpa, UCIHOJb3YS 3HAHUS U
OTBIT, TOJYYEHHbIE NPU HU3YYEHUH XUMHUH, NPUMEHATh HMX IPU PEIICHHH NpoOJeM B
MOBCETHEBHOM KM3HU U TPYIOBOU JIESITEIILHOCTH;

— (hopmupoBaHuEe y 00yUYaIOMIUXCS TYMAHUCTHUECKUX OTHOIICHHM, MOHUMAaHUS [IEHHOCTHU
XUMUYECKUX 3HAHUU ISl BBIPAOOTKH HKOJIOTMYECKU II€I€CO00PA3HOr0 IMOBEAEHUS B OBITY H
TPYAOBOM NIESITEILHOCTH B LEISAX COXPAHEHUS CBOErO 3I0POBbS M OKPYXKAIOUIEH NPUPOIHOU
Cpensl;

— pa3BUTHE MOTUBALIMK K O0YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
podusist ¥ HAMPABJICHHOCTHU JAJIbHEHUIIIETr0 00ydeHu .

OO6miee 4uCIO 4acoB, OTBEIEHHBIX JJsI U3yYEHUS XMMHUU Ha YPOBHE OCHOBHOI'O OOILETO
oOpazoBanusi, coctapiisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefien0), B 9 kinacce — 68
4acoB (2 Jaca B HEJEINIO).

COAEP KAHUE OBYUYUEHUA

8 KUIIACC

IlepBoHaYaIbLHbIE XUMUYECKHE MOHATHS

[Ipenmer xumumn. Ponb XuMHMM B KWM3HHM 4YeJiOBEKa. XMMHUsS B CHCTEME Hayk. lema u
BemecTBa. PU3NYECKHE CBOWMCTBA BEIIECTB. ArperatHoe cocTosiHue BemecTB. [loHAaTme o
MeTo/laX MO3HaHUs B XUMHUHU. YHCThIE BemecTBa U cMecu. CiocoObl pasiesieHusi CMeceH.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE dJIEMEHTbl. CHUMBOJIBI XHMHUYECKHUX DJIEMEHTOB.
[IpocTbie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas (opmyna. BajgeHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA  cocTaBa  BemiecTB.  OTHOcUTeNbHass aromHas Macca. OTHoOcUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBas 10JI1 XUMUYECKOTO AJIEMEHTA B COEIUHECHUU.

KomuuectBo BemiectBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
qucia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérhl mo ¢popMysnaM XUMUYECKUX COSTUHCHHI.

OU3NYECKUE W XUMHUYECKUE SIBIICHUS. XUMHUYECKAs pEaKuuss UM €€ NPU3HAKU. 3aKOH
COXPAHEHHS MacChl BEIIECTB. XUMUUYECKHe ypaBHeHUs. Knaccudukaius XUMUYECKUX PEaKIIni
(coemuHEeHMS, Pa3I0KECHUS, 3aMEIICHUS, OOMEHA).

Xumuueckuu IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON TMOCY/0M, paBWiIaMu PadOTHI B J1abOopaToOpuud W TpUEMaMu
oOparieHust ¢ 1a00paTOpHBIM O00OPYIOBAaHUEM, M3YUYCHHUE W OMHCAHWE (PU3NYECKUX CBOWMCTB
00pa3lloOB HEOPraHWYECKHX BEIIECTB, HaOMoAcHuEe (u3ndyeckux (TJIaBJICHUE BOCKA, TasHHUE
JbJa, pacTUpaHUE caxapa B CTYINKE, KUIEHHWE W KOHJCHCAIUs BOJbl) U XUMUYECKUX (TOpeHue
CBEYHM, MNPOKAIIMBAHUE MEIHOW IPOBOJIOKH, B3aUMOJCHCTBHE MeEJa C KHUCJIOTOH) SBJICHUH,



HAOJII0/ICHHE U ONKMCAHMUE MPU3HAKOB MPOTEKAHUSI XUMUUYECKUX peaklnil (pa3yiokeHHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOpUAOM Oapus, pasznoxkeHue ruapokcuaa menu (II) mpu
HarpeBaHUM, B3aUMOJICHCTBUE >kene3a ¢ pactBopoM comu Mmenu (II), uzydenwme cmoco6oB
pasnesieHus cCMecell: ¢ TOMOIIbI0O MAarHuTa, (QUIbTPOBAaHUE, BBIMAPUBAHUE, AUCTHILISINUA,
xpomarorpadusi, TPOBEICHUE OYUCTKHA IMOBAPEHHOM CONM, HAOIIOJCHUE U OIKCAHHE
pPE3YyIBTATOB NPOBEACHUS OIBITA, WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHHWsI MACChl, CO3JAHUE
MojieJiel MOJIEKYJ (IIapOCTEeP>KHEBBIX).

BaxHelne npeacTraBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopomg — 3JI€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kucioposa B npupoje, Guandeckue 1 XuMUYECKUE CBOMCTBA (PEaKIy TOPEHUs).
Oxcunpl. Ilpumenenue xucnopona. CrocoObl MoOdydeHUs KHCIOpoAa B JabopaTopuud U
NPOMBIIIEHHOCTH. KpyroBopoT kuciopoaa B npupoge. O30H — alioTporHas MOAU(PUKALUS
KHUCJIOPOJA.

TemmoBoit »hdexT XuMHUUecKoW peakiuu, TEPMOXUMHYECKHUE YpaBHEHHS, OK30- U
DHIAOTEPMHUYECKHE pEaKIUU. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHUE BO31YyXa, YCHIICHUE
NMapHUKOBOTO 3¢ deKTa, pa3pyiieHne 030HOBOT'O CIIOSI.

Bomopon — omemeHT M mpocroe BemecTBo. Haxoxaenue Bomopoxa B NPUPOZAE,
bu3nyuecKre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MotydeHus. KuciaoTel ¥ comnu.

Monsipablit 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckne cBOWCTBAa BOAbl. Boma kak pacrBopurenb. PactBopel. Hacwlmenneslie wu
HEHACBHIIIEHHBIE PACTBOpPBI. PacTBOpMMOCTh BelIeCTB B BoAe. MaccoBas 10yl BEIIECTBA B
pactBope. XUMHUYECKUE CBOMCTBA Bojbl. OcHOBaHMs. Poiab pacTBOPOB B MPUPOJE U B JKU3HU
yesoBeka. KpyroBopoT BOJbI B MpHUpPOJiE. 3arpsi3HEHUE MPUPOJHBIX BoA. OxpaHa W OUYMCTKA
MPUPOJHBIX BOJ.

Knaccudukanusa nHeopranmyeckux coeauHeHuid. Oxcupawl. Kiaccudukanus OKCHIOB:
cojeoOpasyromue  (OCHOBHBIE,  KHUCIOTHbIE, aM(OTEepHblE) M  HecoJeoOpa3yrouue.
Homenkiiarypa okcuioB. @usnyeckue u XuMUYECKUe CBOMCTBA OKCUIOB. [loyyenre okcuios.

OcHoBanus. Kiaccudukanus ocHOBaHMM: IIETOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBaHuil. PuU3MYECKME W XUMHYECKME CBOWMCTBA OCHOBaHWU. [lomyueHwne
OCHOBAaHUMU.

Kucnotsl. Knaccudukamus kucnor. Homenknarypa kuciaor. @u3nuecKue U XUMUYECKUE
cBorcTBa KUCHoOT. Psa aktuBHocTn MetaimioB H. H. bekerona. [Tonyduenue kucior.

Comu. Homenknatypa coseil. @u3nueckue U XuMuueckue cpoiictBa coneil. [lonyuenue
COJIEH.

I'enernueckas cBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumennt:

KauyeCTBEHHOE OMpEJIETICHUE COACPKaHUs KUCIOPOJia B BO3AYXE, MOIYYeHHE, COOMpaHUe,
pacro3HaBaHWE U M3yYEHHE CBOMCTB KUCIOpO/Aa, HAOMIOJIEHHWE B3aMMOJEWUCTBHS BEIIECTB C
KHCJIOPOZIOM M YCJIOBHS BO3HMKHOBEHHMSI U MPEKpalIeHUsl ropeHus (mokapa), 0O3HAKOMIIEHHE C
oOpa3laMyd OKCHJIOB M OINUCAaHUE HUX CBOWMCTB, NOJy4y€HUE, COOMpaHUEe, paclno3HaBaHUE WU
U3Y4YeHHE CBOMCTB Bojaopona (ropeHue), B3aumojiercTBue Bojopona ¢ okcuaoM wmemau (II)
(BO3MOXHO MCHOJIB30BaHUE BHAEOMATEPUANIOB), HAOIIOACHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, HcciaeaoBaHrEe OCOOCHHOCTEN PacTBOPEHHUS BEIIECTB C PA3IUYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEIEIEHHOW MacCOBOM [0JIEM pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOJIbI C MeTa/UlaMU (HaTpueM U KaJblieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), MCCIIEOBaHNE OOPa3I0B HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJIIO/ICHHE W3MEHEHUS! OKPACKM WHIWKATOPOB B PACTBOPAaX KHUCJIOT M MIENOYEH, M3ydeHUe
B3auMmozeiictBust okcuga meau (II) ¢ pacTBopoM cepHOMl KHUCIOTBI, KUCJIOT C MeTalllaMu,
peakiui HEUTpaiu3aluM, IOJIYYEHUE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OIHOTO
MeTaJUla JAPYrMM H3 pacTBOpa COJIM, pPELUICHUWE JKCIEPUMEHTAIbHBIX 334a4 [0 TEME
«BaxxHenme Kiacchl HEOPraHMYECKUX COCTUHECHUIN.

[epuoanuyeckuit 3akoH u Ilepuonmnueckasi cucrema xumuyeckux djiaemeHtos /. U.
Menpgeneena. Crtpoenue aTOMOB. XumMuyeckas CBA3b. OxucauTeabHO-
BOCCTAHOBUTE/IbHbIC PeaKLINH

[lepBbie mOMBITKH KIacCU(PUKAIINN XUMUIECKUX JIeMEHTOB. [loHsATHE O Tpymmax cXoIHbIX
AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METaJUlbl, TaJOreHbl, WHEPTHBIC Ta3bl).
DJIEMEHTBI, KOTOpbIEe 00pa3ytoT aMPOTEpHBbIE OKCUJIBI U TUIPOKCUIBI.

Ilepmonnuecknii 3akoH. llepuommueckas cucrema xumuyeckux osnemeHtoB 1. N
MenneneeBa. Koporkonepuonnas u amuaHHonepuonHas Qopmbl [lepuonnueckoil cuctemsbl



xumuueckux osnemeHtoB JI. WM. Mengeneea. llepuonsl u rpynmbl. DU3HYECKHH CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIbI JIIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. HM3otonbl. OnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JIOYEK aTOMOB NEPBBIX 20 XUMHUECKUX AJIeMEHTOB [leproauyeckoil cucteMbl
J. W. MenneneeBa. XapakTepUCTUKA XUMHMUYECKOIO JJIEMEHTAa II0 €ro II0JOKEHHUIO B
[lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMS pajuyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAUINYECKUX U
HEMETAUINYECKUX CBOWCTB I10 TPYIIIIaM U IIEPUOJAM.

3nauenue llepunogmueckoro 3akoHa u [lepuoanyeckor CUCTEMBI XUMUYECKHUX JJIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. [[. 1. MenaeneeB — yu€HbIi U rpa)KJaHNH.

Xumuyeckas CBS3b. KoBanentnas (monsipHast 51 HEMoJsIpHas ) CBSA3b.
DJIEKTPOOTPULATENBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucinenus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccel OKUCIeHUs
Y BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBHUTEH.

Xumuueckuiui IKCnepumenm:

U3ydyeHue oOpa3lloB BEIIECTB METANIOB U HEMETAJIOB, B3aUMOJCIHCTBHE THAPOKCHIIA
LIMHKA C PacTBOPaMH KHUCJIOT MU LIEIOYEH, NMPOBEAEHUE ONBITOB, WUIIOCTPUPYIOIIMX ITPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKIINI (TOpEeHUE, PEAKIIUU PA3IOKEHUS, COCTUHEHU).

Mexcnpeomemmnbwie ceasu

Peanuzanuss MeXnpeIMETHBIX CBA3€M NMPH M3YYEHHH XMMHUHU B 8 KJacce OCYIIECTBIISIETCS
yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUM, TaK U TOHSITHIM,
SABJISIIOIIMXCS CACTEMHBIMU ISl OTZIEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI' O [IUKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (PaKT, TUNIOTE3a, TEOPUS, 3aKOH, aHAIU3,
CUHTE3, Kiaccu(ukanus, MepUOIMYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJCIMPOBAHUE,
MU3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, arToM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUI, H30TOIbI,
paZoaKTUBHOCTb, MOJEKYJa, SJIEKTPUUECKUN 3apsij], BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKHE BEJIUYUHBI, €AUHULBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, COJIHIIC.

buomnorusi: horocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpaNbl, TOpPHbIE TOPOIbI, MOJE3HbIE
MCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYECKAs peaKkuus

[lepuomnueckuin 3akoH. llepuomuueckas cucrema xumuyeckux osemeHtos J[. W
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHMHM CBOMCTB XUMHUYECKHUX
DJIEMEHTOB IEPBBIX TPEX NMEPUOAOB, KNS, KAIbLHUS U UX COCIMHEHUNW B COOTBETCTBHM C
MOJIOKEHUEM 3JIEMEHTOB B [leproanyeckoi cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BeniecTBa: BHUAbl XHMHYECKOW CBS3H. THNBI KPUCTAUIMYECKHX PEHIETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTALIMYECKOW PEIIETKH M BUJA XUMHUYECKOU
CBA3U.

Knaccuukanuss ¥ HOMEHKIIaTypa HEOPraHMYECKUX BEUIECTB. XUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKHUX COEAUHEHHM, T€HeTHYecKas
CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccuukanuss XUMHUYECKUX peaklHil MO pa3iMYHbIM IpH3HaKaM (10 YKCIy U COCTaBY
YYacCTBYIOIIMX B pEAaKLIHUHU BEUIECTB, MO TEIIOBOMY 3(Q(EKTy, MO H3MEHEHHUIO CTeleHen
OKHMCIICHUS] XUMHMUYECKHUX 3JIEMEHTOB, 10 OOpaTMMOCTH, MO Y4YacCTHIO Karaiauszaropa). JK30- U
DHIAOTEPMHUYECKHUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[lonsitue o ckopocTu xuMHYeckod peakuuu. [loHsarue 06 oOpaTUMbIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. IIoHsaTHe O TrOMOTreHHBIX M TEeTEpOreHHbIX peakuusx. llomarue o
karamse. [lonarne o XumuyeckoM paBHOBecHHM. DaKTOpbI, BIMAKOIIME HAa CKOPOCTb
XUMUYECKOW PEAKLMHU U IOJI0KEHUE XUMAYECKOI0 PAaBHOBECHS.

OKHCAUTENHHO-BOCCTAHOBUTENBHBIE PEAKIUHM, 3JEKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBbHON peakuuu. COCTaBIIEHHE YpPAaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMil ¢ UCMOb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3AEKTPOJUTUUECKON TUCCOLUUALMU. DIEKTPOJIUTHI U HEINEKTPOJUTHl. KaTHOHBI,
aHUOHBI. MeEXaHu3M JHCCOLMAIMM BEIIECTB C PAa3IMYHbIMM BUJAMH XHMHYECKOM CBS3U.
Crenens auccounanuu. CUIbHBIC U CITA0bIE SJIEKTPOIUTHI.



Peakiuu monHoro oomeHa. YcloBUS MPOTEKaHMs pEaKIMil MOHHOro OOMEHa, MOJIHBIE U
COKpallléHHbIE MOHHBbIE ypaBHEHHUs peakuuii. CBOMCTBA KHCIIOT, OCHOBAaHHWI M COJIEM B CBETE
NPEICTaBICHUNA 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHBIE peaklMd Ha HOHBL
[ToHsTHE O TUAPOIIN3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEISIMH KPUCTAJUIMYECKHX PEHIETOK HEOPraHMYEeCKUX BEUIECTB —
METa/NIOB W HeMeTauioB (rpadutra u anMmasa), CJIOXKHBIX BEIIECTB (XJIOpHUlla HaTpus),
UCCIIEIOBAaHNE 3aBUCHMOCTHM CKOPOCTH XUMHYECKOM PEAKLUUU OT BO3JECHUCTBHUS PA3IMYHBIX
(bakToOpoB, HCCIEAOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, MpOLECCa TUCCOLMAILUU
KHCJIOT, wIejloued M cojieil (BO3MOXKHO HCIOJb30BaHUE BHJIEO MaTepUasoB), MPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS peakuuid MOHHOro oOMeHa (oOpa3oBaHHE
OCaJKka, BBIJEJIEHUE Ta3a, o00pa3oBaHHE BOJbI), OINbBITOB, WJUIIOCTPUPYIOMINX IPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKLMi (rOpeHre, PeakUHH Pa3IOKEHHUs, COCAUHEHU),
pacrno3HaBaHUE HEOPraHWYECKHWX BEIIECTB C IOMOLIBI0 KAaYECTBEHHBIX pPEAKUUN Ha HOHBI,
pelIeHNe SKCIEPUMEHTAIIbHBIX 3a/1ay.

HeMeTa/uibl 1 MX COeJMHEHUSA

OOmast xapaktepucTuka raioreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEepHbIC
crenieHH okucieHus. CTpoeHue u (U3MYECKHue CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHUYECKUE CBOICTBA Ha MNpuUMepe Xjopa (B3aUMOAECHCTBHE C METaUlaMH, HEMeTaJlJlaMu,
miesioyamu).  XusopoBogopona. CoiisiHasg — KUCIOTa, XWMHYECKHME CBOMICTBA, IMOJIyYEHHE,
npuMeHeHue. J[eicTBre X10pa U XJIOPOBOJOPO/IA Ha OpraHU3M YesoBeka. BaxkHenmme XIopuasl
Y UX HAXOXKJIEHUE B IPUPOJE.

Obmas xapaktepuctuka s1eMeHTOoB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue M (PU3MYECKHME CBOWMCTBA MPOCTHIX BELIECTB —
KHCJIOpOZAa U CEepbl. AJUIOTPOIHbIE MOAU(DHUKAINN KUCIOPOJA U Cepbl. XUMUYECKHUE CBOMCTBA
ceppl. CepoBonopos, cTpoeHue, (U3MYECKHE M XUMHYECKHUE CBOMCTBA. OKCHIBI CEpbl Kak
IPEICTAaBUTENN KUCIOTHBIX OKCHUIO0B. CepHas KuCIOTa, (pU3MUecKHe U XMMUYECKUE CBOWCTBA
(oOmme Kak TMpeACTaBUTEN Kjacca KHCIOT W crnenuduyeckue). XHUMHUYECKHE pPEaKIuH,
JeKallMe B OCHOBE NPOMBIILIEHHOTO crnoco0a MOJNydeHUs CepHOM KHUCIOThL. [IpumeHeHue
cepHoii KucaOThl. Comu CEepHOM KHUCIOTHI, KaueCTBEHHAas peakluus Ha CylIb(aT-HOH.
HaxoxneHnune cepbl U €€ COCNMHEHUN B MPUPOAE. XUMHYECKOE 3arpsi3HECHHUE OKPYKAOLIEH
Cpelbl COEAMHEHUSIMU Cepbl (KUCTOTHBIE AOXKIH, 3arpA3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI
€ro NpeIOTBPALLECHHUS.

OO6miast xapaktepucTtuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapaKTEpHbIE CTENEeHU OKUCIEHUsA. A3OT, paclpocTpaHeHue B Npupone, (U3HUECKUE WU
XUMHUYECKHe cBoicTBa. KpyroBopot azora B mpupoze. AMMHaK, ero Gu3n4ecKkue U XMMHUUECKHe
CBOICTBa, NoJlyueHHe U mpuMeHenue. Colim aMMOHUSA, UX (U3HUECKHE U XUMUUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHass peakuus Ha MOHbBI aMMOHMS. A30THas KHCIOTa, €€ IOJy4YEHHUe,
¢usznyeckue © XUMUYECKHE CBoiicTBa (0OIIME Kak WpeNCTaBUTENs KJlacca KHCIOT U
cneruduyeckue). Mcnonp3oBaHre HUTPATOB M COJE aMMOHHMSI B KauyeCTBE MHUHEPAIbHBIX
yno0peHuil. XUMHUECKOe 3arpsi3HEHHUE OKPY Karollel cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKAM, 3arpsi3HEHUE BO3/1yXa, MOUBBI M BOJ0EMOB). Docdop, amtoTporHbie MOAUPUKALNN
dochopa, pusnyeckue u xumudeckue cporictea. Oxcun ocdopa (V) u dochopnas kucnora,
dbusznueckue M XUMHUYECKHE CBOWCTBA, MonydyeHue. lcnosnb3oBanue (ocharoB B KadecTBe
MUHEpAIbHBIX yIOOPEHUH.

OObmas xapaktepuctuka s1eMeHTOB [VA-rpynnbel. OCOOEHHOCTHM CTpPOEHUS aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIIEHUS. YTJIEepoJ, aJuIOTPONHbIE MOANU(PUKALIUU, pACIPOCTPAHEHHUE B
npupoje, puznueckue U XuMudeckre ceorcrra. AjacopOuus. Kpyropoport yriiepoaa B mpupoje.
Oxcuapbl yriepoja, ux GpU3M4YecKre U XUMUUYECKHUE CBOWCTBA, JCMCTBUE HA JKUBBIE OPraHU3MBI,
TMOJIYYICHUE ¥ NIPUMCHEHHE. JKOJOTHIECKUe MPOOIEMBI, CBS3aHHBIE ¢ OKcHaOM yriepoxa (IV),
TUINO0TE3a I100adbHOrO MOTEMJIEHUS! KJIMMAaTa, MapHUKOBBIM 3P (deKT. YronbHas KucaoTa U €€
CONM, UX (U3NYECKHUE M XUMUYECKHE CBOMCTBA, MOIydeHHEe M mnpumeHeHHe. KauecTBeHHas
peakius Ha KapOoHar-woHbl. lcmonp3oBanwe  kapOOHATOB B OBITY, MEIWIIMHE,
MPOMBIIIIEHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHavasbHble MOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COEAMHEHUSIX yriepoia
(MeTaH, 3TaH, OTWJIEH, AaleTWIEH, 3TaHOJ, TIJIMUEPUH, YKCycHas Kucnorta). IIpupoaHsie
VCTOYHUKHU YTJIEBOAOPOJAOB (yroib, HNPUPOAHBIA Ta3, HEPTh), MPOAYKTHI HX MepepadOTKH
(OeH3uH), uX poib B OBITY U MpOMbIIIEHHOCTH. [loHSITHE 0 OMOJOTNYECKH BaXKHBIX BEILIECTBAX:



KUpax, Oenkax, yrieBoJax — WM HMX pOJIM B JKU3HU 4YesloBeka. MarepuallbHOE €IMHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

KpemHuii, ero @usnueckue © XUMUYECKHME CBOICTBA, IOJYyYEHUE U NPUMEHEHUE.
Coenunenusi kpemHus B mpupozae. OOmme mnpencraBieHuss o0 oxcuae kpemaus (IV) u
KpeMHUeBOM kuciore. CHIIMKaThl, WX UCHOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
BaxHelilme CTpOUTENbHbIE MaTepHabl: KEpaMHUKa, CTEKJIO, LEMEHT, OETOH, >Xele300€TOH.
[Tpo6iembl 6€30MACHOTO UCTIOIBL30BAHUS CTPOUTEIHHBIX MATEPUAIIOB B MTOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumennt:

U3y4eHHE 00pa3I[0B HEOPraHWYECKUX BEUIECTB, CBOWCTB COJSHON KHUCJIOTHI, IPOBEACHHE
KaueCTBEHHBIX PEAKIMN Ha XJIOPUJ-WOHBI M HAOIIOJACHUE MPU3HAKOB WX MPOTEKAHUS, OMBITHI,
oTpakaromue (pU3ndecKkue U XMMHUUYECKHE CBOMCTBA TAJIOTEHOB M WX COCAMHEHUH (BO3MOMXHO
MCIOJIb30BaHUE BHUAEOMATEPUANIOB), O3HAKOMJIEHHME € 0Opas3liamMu XJOPUAOB (TAJOr€HUJIOB),
O3HAaKOMJICHHE C oOpaslaMu cepbl W €€ CcoeAMHEHUsIMH (BO3MOXKHO HCIOJB30BAHHE
BUJIEOMATEepUalioB), HaOMIOJEHWE Tpollecca OOyriaWBaHUS — caxapa TOI  JICHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3y4YE€HUE XMMHUUECKUX CBOICTB pa30aBiICHHONW CEpHOM
KHUCIIOTHI, TIPOBE/ICHNE KAYECTBEHHOW PEaKIMu Ha Cylb(ar-uoH W HaOMIOJCHUE MpH3HAKa e
OpOTEeKaHMs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOMCTBaMHU a30Ta, (ocdopa M MX COETUHEHUIN
(BO3MOXHO MCIIOJIb30BaHHUE BUIEOMATEpHaIOB), o0Opa3aMu a30THBIX U (OCHOPHBIX yI0OPEHUH,
nojyyeHue, coOupaHue, pacrno3HaBaHHWE W M3YYEHUE CBOWCTB aMMHakKa, IPOBEICHHUE
KaueCTBEHHBIX pEaKkIWii Ha WOH aMMOHHUS u (ochaT-WOH W H3YUYCHHE TMPHU3HAKOB HX
MPOTEKAHMSI, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbIO (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPUAJIOB), M3yYE€HUE MOJENIEH KPUCTAIUIMYECKUX PEMIETOK aiMasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C TPOLECCOM aJCOpOIMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTHBOrasa, MoJy4eHue, CoOrupaHre, pacro3HaBaHKe
Y U3YYEHHE CBOMCTB YIJVIEKMCIIOIO ra3a, MPOBEJICHUE KAaueCTBEHHBIX pPEakUuil Ha KapOOHAT U
CUJIMKAT-UOHbBl M W3YyYCHUE MPU3HAKOB HX MPOTEKAHUSA, O3HAKOMIICHHE C TMPOAYKIHEN
CUJIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxuelue
HEMETAJUIbl U UX COCTUHECHUS.

MeTtajiibl 1 X COCAUHEHUS

OO0mrast xapakTepUCTUKAa XUMUYECKHX DJJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU MX
nonoxenus B [lepuoguueckon cucteme xumMuieckux dneMenToB 1. . Menneneesa u cTpoeHust
atoMoB. CTpoeHME MeTaIoB. MeTajuMdeckas CBf3b M METAUIMYECKas KPUCTAJUIMYECKas
pem€Tka. DNEKTPOXUMHUYECKHI psii HanpsDKEHUA MeTaiuioB. (DU3MYECKHE M XHUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IKe cnocoObl MoMy4eHus: MeTauioB. [IoHsTHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUThI UX OT Koppo3uu. CruiaBsbl (CTaib, YYT'yH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIITUICHHOCTH.

[llenounble MeTAIIIBL: MOJIO)KEHUE B [leproanyueckon cucreMme XUMUYECKUX AJIEMEHTOB [1.
N. MeHneneeBa, CTpOEHHE MX aTOMOB, HaxOXJAeHUE B npuponae. OU3NuecKue U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [I[pumenenue
LIEJOYHBIX METAJLIOB U UX COEAMHEHHU.

[[lesioyHO3EMENBHBIE METAUIBI MAarHuid M KajlbLuW: MoJiokeHue B Ilepuoanueckon
cucreme xuMudeckux snemeHtoB [[. . MenaeneeBa, CTpoeHME HMX aTOMOB, HAaXOXKJICHUE B
npupoge. duznueckue 1 XMMAYECKUE CBOWCTBA MAarHWsl M KaJblUs. BakHeillne coequHEHUS
KaNbLUs (OKCU, TUIPOKCU, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AmomuHnii: nonoxenune B llepmonmueckoin cucreme xumuyeckux syemeHToB [ .
Menzeneesa, CTpoeHUE aroMa, HaxoxaeHue B npupoae. Ouznueckne 1 XMuMUYECKUE CBOWCTBA
aMOMUHUA. AM(POTEpHbIE CBOMCTBA OKCUJIA U THAPOKCUIA AITFOMUHUS.

Kenezo: mnonoxenune B llepuogmueckont cucreme XuMHYecKux »diemeHTtoB [[. .
Menzeneesa, CTpoeHUE aroMma, HaxoxzaeHue B npupoge. Ouznueckne 1 XMMHUYECKUE CBOWCTBA
xene3a. Oxcuppl, Tuapokcuasl u comu xene3a (II) m xemeza (III), ux cocras, cBoiicTBa u
MTOJIyYEHUE.

Xumuueckuii IKCnepumennt:

O3HAaKOMJICHHE C O0O0pa3llaMd METAUIOB M CIJIaBOB, HUX (PU3MYECKUMH CBOMCTBaMH,
U3Y4YEHHUE pPEe3yJbTaTOB KOPPO3UHM METAIOB (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O0COOCHHOCTEW B3aUMOJICHCTBHUS OKCHIA KAJbIIUS U HATPUS C BOAOW (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), KCCIICIOBAHUE CBOICTB KECTKOW BOJABI, Ipollecca TOPEHUsl XKeje3a B
Kuciopoae  (BO3MOXKHO — MCIOJb30BAHME  BUJEOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIU HA MOHBI: MAarHWs, KajdbliMsl, AIFOMUAHMS, IIMHKA, xene3a (II) u xenesa
(IIT), meau (II), HaOatoIeHHE M OMUCAHUE MPOLECCOB OKPAIMBAHUS TUIAMEHU MOHAMH HaTpHS,



Kaliusl U Kayblus (BO3MOXKHO MCIIOIb30BAHUE BUICOMATEPUAIOB), HCCIeA0BaHUE aM(pOTEPHBIX
CBOMCTB THAPOKCH/IA aTFOMUHUS U TUAPOKCUAA IUHKA, PEHIEHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10
TeMe «BaKHEeNIIne METAIUTbI U UX COEAUHECHUSD.

XUMHUA U OKPY:KAKOUIAS cpeaa

BemectBa 1 maTepuansl B TOBCEIHEBHOW JKU3HU YEJIOBEKa. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XMMHUYECKUX peakiuid B ObITy. [lepBasg momollb NpU XUMHUYECKUX OXKOTax U
OTpABJICHHUSIX.

XHMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEeH Cpe/bl (MpeAesibHas TOMyCcTUMas KOHIIEHTpaIHs
Bemects, nanee — [1J1K). Poib XxuMuu B pelieHUU SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3Y4YCHHE 00Pa3I[0B MAaTEPUAIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC MAaTEPHAIIbI).

Mesicnpeomemnbnie ceasu

Peanuzanusa MeXNnpeaMETHBIX CBSI3€M MPU M3YYEHHH XUMHUH B 9 Kilacce OCYIIECTBISETCS
4yepe3 WCIOIb30BaHWE Kak OOIIMX eCTeCTBEHHO-HAYYHBIX TOHATHNM, TaK ¥ TIOHSTHUH,
SIBJISIFOLIUXCSI CHCTEMHBIMU JJIS1 OT/ICJIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mme ecTecTBEHHO-HAYUHbIE TIOHITHS: HAY9HBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHsl, AaHAJIU3,
CUHTE3, Kiaccu(duKaius, TMePUOIUIHOCTh, HAOIIONCHNE, OKCIEPUMEHT, MOACINPOBAHUE,
U3MEpEeHne, MOJIENb, IBJICHUE, TApHUKOBBINA 3(D(PEKT, TEXHOJIOT S, MATEPUATIBL.

®usuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHWJA, H30TOIBI,
PaANOAKTUBHOCTh, MOJIEKYJa, DJJICKTPUUYECKUM 3apsii, MPOBOAHUKH, MOJYIPOBOJIHUKH,
JUAJIEKTPUKH, (DOTOIJIEMEHT, BELIECTBO, TEJNO, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PAaCTBOPUMOCTb, KPUCTAJUIMYECKass PEMIETKa, CIUIaBbl, (PU3WYECKUE BEIMYHHBI,
€AMHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE31bI, COHIIE.

buonorusi: ¢orocuntes, apixanue, Ouocdepa, sKocucTeMa, MHUHEpaIbHBIE YAOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEILIECTRA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaNbl, TOPHBIE MOPOABI, IOJIE3HBIE
MCKOIIA€MbI€, TOILJIUBO, BOJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA IMTPOI'PAMMBLI 110 XUMHUUN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPE3yJbTaThl OCBOEHMSI MPOrpaMMbl OCHOBHOIO 00IIero o0pa3oBaHUs
JIOCTUTAIOTCS B XO/I€ O0y4IEHUsI XUMUH B €IMHCTBE YI€OHOM M BOCITUTATEILHON NEATEIHPHOCTH B
COOTBETCTBUM C  TPAAULIUOHHBIMU  POCCHHUCKHMH  COIMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, MPUHSTHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU MOBEACHUS U
CHOCOOCTBYIOT MpOI[eccaM CaMOMO3HAHUs, CAMOPA3BUTHUS U COLMATIM3ALMN 00YyJatOIUXCsl.

JINYHOCTHBIE pPE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOI MO3UTUBHBIX HEHHOCTHBIX OPUEHTAIlMH M pPacHIMpPEHHE OMNbITa JACATEIHLHOCTH Ha €€
OCHOBE, B TOM UHCJIE B YACTH:

1) naTpMoOTHYECKOr0 BOCIIUTAHMSI:

[IEHHOCTHOTO OTHOULICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICNI0, TMOHMMAHUS 3HAYCHUs XMMHUYECKOM HAyKW B JKU3HU COBPEMEHHOro OOIIECTBa,
CIOCOOHOCTU BJAJIETh TIOCTOBEPHON MH(pOpMAIMEN O MEPENOBBIX JTOCTUKEHUSIX U OTKPBITUAX
MHUPOBOM M OTEUYECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSIX 00 yCTPOHCTBE
MUpa U O0LIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUS:

MPEJCTaBICHUS O COLMAJIbHBIX HOPMax W MpaBHJIaX MEKIUYHOCTHBIX OTHOIICHUW B
KOJUIEKTUBE,  KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIEI0BATENILCKONM, TBOPYECKOM M JPYrMX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pazHOOOpa3HON COBMECTHOM JAESTENIbHOCTU IPU BBINOJHEHUHM YYEOHBIX, MO3HABaTEIbHBIX
3aj1a4, BHIOJHEHUH XUMUYECKUX 3KCIIEPUMEHTOB, CO3AaHUH YU€OHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHHUIO U B3aMMOIIOMOIIM B IpOLIECCe 3TOM y4eOHOM AESITeIbHOCTH, TOTOBHOCTHU
OLIEHWBATh CBOE TOBEJCHHWE W TIOCTYNKH CBOMX TOBApPUIIEH C TMO3WIIMKA HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHMS:

MUPOBO33PEHYECKHE  MPEJICTaBICHUsS O  BEIIECTBE W  XUMHYECKOM  peakIiluw,
COOTBETCTBYIOILIIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH M COCTABJISIIOIIME OCHOBY JUJIS
NOHUMAHUSA  CYIIHOCTHM HAyYHOM KapTUHbI MHUpPA, TpPEACTaBIeHUs 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUSI NMPUPOIBI, B3aUMOCBS34X YEJIOBEKA C MPUPOIHON CPENOU, O pOJHU
XUMUHU B IO3HAHUH 3THX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIMPABJICHHbIC HA IMOJYYCHHE HOBBIX 3HAHUUA MO XUMUH,
HEOOXOMMbIE [IJIsi OOBSICHEHHS HAOJIIOJAaEMbIX TMPOIECCOB M SBICHUN, IMO3HABATEILHOM,
MH(OPMAIIMOHHON U YUTATEIbCKON KYJIbTYPhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIbHON PabOThI
C Y4eOHBIMM TEKCTaMHU, CIPABOYHOM JIUTEPATYpPOM, HOCTYMHBIMU TEXHUYECKUMHU CPEJICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEHHUIO W TO3HAHUIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHHUIO, MPOEKTHOW W UCCIEAOBATEIBCKON JEATETLHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPABJIICHHOCTH U YPOBHS 00Y4YEHUS B JAIbHEHUIIIEM;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 37I0POBbIO, YCTAHOBKHU
Ha 370pPOBBIA 00pa3 KU3HHU, OCO3HAHHWE IIOCJIEICTBUA W HEMPHUATHE BPEIHBIX MPUBBIYEK
(YynoTtpeOeHusT aJIkoroJisg, HApPKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COOJIONCHUS MPaBUII
0€30MacHOCTH MPpHU 0OpaIIEHUH C XUMUYECKUMU BEIIECTBAaMU B OBITY U peabHOMN KU3HU;

S) TPyA0BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTHUYECKOMY M3YyUEHUIO MPOPECCHil B TPyJa pa3IMuHOTO POja, YBOKECHHE K
TPyLy W pe3ynbTaTaM TpPYAOBOM JEITEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS
NpPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BBIOOP HWHIUBUAYaJTbHOH TPACKTOPUU
MPOJOIHKEHUST 00pa3oBaHMsi C Y4ETOM JIMYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW, yCHemHol mpodecCuOHANbHONU NEATENTbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTD aJaliTUPOBATHCS B MPO(EeCCHOHATBLHOM cpeie;

6) ’K0JIOrH4YecKoro BOCIUTAHUS

AKOJIOTMYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha 3eMmiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHUE LIEHHOCTHU 370pOBOrO M 0€30MacHOro oopasza *KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U TCUXHUYECKOMY 3/I0POBBIO,
OCO3HaHME IIEHHOCTU COOJIIOICHUS TTpaBUiI O€30MacHOr0 MOBEACHUS MPU paboTe ¢ BEIleCTBAMH,
a TAaK’K€ B CUTYaIUSIX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IOJydyaeMble MPU U3YYEHUHM XUMHH, JJIS pElIeHUs
3a/1a4, CBA3aHHBIX C OKPYKAIOILIEH IMTPUPOJHON CPELIOH, IS MOBBIIEHUS YPOBHS 3KOJIOTUYECKOU
KYJbTYpPbI, OCO3HAHUSI TJIO0ATBHOTO XapaKTepa SKOJIOTMUYECKUX MPOOJIeM U MyTeH UX peIleHUs
MOCPEJICTBOM METOJI0B XUMUH, IKOJIOTUUECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
IT03HABATEIbHOM, KOMMYHUKATUBHON U COLIMATIbHOM IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MmeranpeaMeTHBIX pPE3YyJbTATOB BBIACISIIOT 3HAYUMBIE I (OopMUpOBaHMS
MHUPOBO33pPEHUST OOIIEHAYyYHbIE MOHATHS (3aKOH, TEOPHSs, MPUHIINI, THUMOTEe3a, (akT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT U JIPYTroe.), KOTOPhIE MCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
MpeIMEeTax 1 MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX MPEeaMETOB (hOPMHUPOBATH MIPEACTABICHUE O
LEJIOCTHOW HAay4YHOW KapTUHE MHpA, U YHHUBEpCAJIbHbIE y4eOHbIE JNEeUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHUBHbBIC, PETYISITUBHBIE), KOTOpble oOecrneunBaroT (POpMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESITeIbHOCTH.

IHo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

Ba3oBble JJornueckue AeMCTBUA:

YMEHUSA HCHOJb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHUS TMPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKMX TOHSATUM  (BBIAEHATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C JPYTMMU MOHATHUIMU), UCIOJIb30BATh MOHATHUS ISl OOBSICHEHUS
OTJENbHBIX (PAKTOB M SBJICHWM, BHIOMpPATh OCHOBAHHUS M KPUTEPUH IS KJIaCCU(PUKAIUU
XUMHUUYECKUX BEIIECTB U XUMHUUYECKUX PEaKilvii, yCTaHABIMBAaTh MPUUUHHO-CIIC/ICTBEHHBIE CBSI3U
MEXIy OOBEKTaMH U3YUEHHUsI, CTPOUTDH JIOTUYECKHUE PACCYKIEHUS (MHIYKTUBHBIE, I€TyKTHBHbIE,
10 aHAJIOTUH), AEJIaTh BHIBOJBI U 3aKITIOUCHHUS;

yMEHUE MPUMEHSATHh B MPOIECCe MO3HAHUS TMOHATHUS (MIPEAMETHBIE W METarpeaMETHHIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEH, HCIONb3YEMbIe B XHMHH, MPeoOpPa3OBBIBATH IIUPOKO
MPUMEHSIEMBIE B XUMUHU MOJEJbHBIE MPEACTABICHUS — XUMUYECKHUI 3HAK (CMMBOJ 3JIEMEHTA),
xuMuueckas ¢GopMmysa M YpaBHCHHE XUMHYECKONW peakIiuu — TpU pelieHud ydeOHo-
MO3HABATEIbHBIX 33Ja4, C Y4YETOM OTHX MOJEJIbHBIX MPEJACTABICHUN BBIABISATh H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK HU3YyYAEMBIX OOBEKTOB — XMUMHYECKUX BEIIECTB U
XUMHUUYECKUX PEAKIIUM, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYUHHO-CIEACTBEHHBIC CBSI3U U
MPOTUBOPEUHUS B U3y4aE€MbIX IIpolieccax U sIBICHUSX.

ba3oBble ucciienoBarebCKue 1eCTBUSA:



YMEHHE HCIIOJb30BaTh IMOCTABJIECHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA IO3HAHMUS, a
TaKkkK€ B KadyecTBe OCHOBBI [Isi (DOPMUPOBAHMS THUIIOTE3bl IO MPOBEPKE MNPABHILHOCTHU
BBICKa3bIBAEMBbIX CY)KJICHUH;

NpUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OpraHU3allMM M MPOBEICHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOI0aTh 3a X0A0M MPOIIECcCa, CAMOCTOSITEIbHO POTHO3UPOBAThH €r0
pe3ynbTar, (QopmMyaupoBaTh OOOOIICHHS M BBIBOABI MO pe3yibTaTaM IMPOBEAEHHOTO OIBITA,
UCCIIEZIOBAHUS, COCTABIIATh OTYET O MPOJIETaHHON paborTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BHIOB
U (QopM TMpelnCTaBICHUS, NOJYy4aeMyl0 U3 Pa3HbIX MCTOYHHUKOB (HAY4YHO-NOMYJIsIpHAs
JaUTepaTypa XUMHUYECKOrO COJAEp:KaHMs, CIpaBOYHble T1ocoOusi, pecypcel HHTepHera),
KPUTHYECKH OIICHUBATH MMPOTUBOPEUUBYIO M HEOCTOBEPHYIO NH(OPMAITHIO;

yYMEHHUE MPUMEHSATh Pa3IMUHble METOMbI U 3aIIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX [JIsl BBIOJHEHUS Y4YEOHBIX M TO3HABATEIbHBIX
3aj71a4 OMpeACIEHHOTO TUTIA, TPUOOPETEHNE OMBITA B 00JIaCTH UCIOIBL30BaHUsI WH()OPMAIIMOHHO -
KOMMYHUKATUBHBIX TE€XHOJIOTUM, OBJIaJIEHUE KYIbTYPOH aKTUBHOTO HCIIOJIB30BAaHUS PA3TUUYHbBIX
MIOUCKOBBIX CHUCTEM, CAMOCTOSATEIHHO BBIOMpPATh ONTUMAJIbHYIO (OpMYy MpeACTaBICHUS
uHpopMal U WUTIOCTPUPOBATH PEIIaeMble 3aJauld HECIOKHBIMU CXEMaMH, JuarpamMaMi,
npyrumu popMamu rpadyKu U UX KOMOWHAIUSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATh B Mpollecce YyueOHOM W HCCIeI0BaTEIbCKOU
NEeSTEeNbHOCTH HUH(MOPMAIMI0O O BIUSHUM [POMBINUICHHOCTH, CEIbCKOTO XO3sIiCTBA U
TPAHCIOPTA HA COCTOSIHUE OKPYKAIOIIEH PUPOJHON CPEJIBL.

KomMmyHnkaTuBHbIE YHMBEpPCAJIbHbIE YUeOHbIe AelicTBHUS:

YMEHHS 3a7aBaTh BOMPOCH (B XoJe auajora U (WiM) JUCKYCCHUHU) MO CYIIECTBY
o0CyxmaeMoil TeMbl, (QOPMYIMPOBATh CBOU MPEAIOKEHUS OTHOCUTEIBHO BBITIOJHEHHUS
MPEJIOKEHHOM 3aa4H;

YMEHUS MPEACTABIIATh MOJIYUYEHHBIE PE3YJIbTAThl TO3HABATEIBHOMN JAESTEIbHOCTU B YCTHBIX
U TIUCHbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMI0 pPE3yJbTAaTOB BBITOJHEHHUS XUMHUYECKOTO
AKCcepuMeHTa (J1abopaTOpHOro OmbITa, J1a0OpaTOpHOM pPabOTHl MO KCCIECIOBAHUIO CBOMCTB
BEIIECTB, y4EOHOT'O MPOCKTA);

yYMEHHUsI y4eOHOTO COTPYIHHWYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATENHHOW U
MCCIIEZIOBATEIbCKON JEATEIILHOCTH MPH PEIICHUW BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE ydéra
OOIMX WHTEPECOB M COTJIACOBaHUS MO3UIMI (00CyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
IITYPMBD), KOOPJIWHAIUS COBMECTHBIX JACHCTBUMN, OMPECICHUE KPUTEPHEB IO OLIEHKE KadecTBa
BBITIOJITHEHHOUW paOOThI U APYTHE).

PeryasiTuBHbIe YHHUBeEpCalbHble y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIIFHO OMPENeNsATh IEeNH NeATEIbHOCTH, TUIAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOI JESTENbHOCTh, BHIOUpATh
HanbOonee H¢pdeKkTuBHbIE CMOCOOBI pelleHHs Y4eOHBIX W [O3HABaTEeNbHBIX  3ajad,
CaMOCTOSITEJILHO COCTaBJISITh WM KOPPEKTUPOBATH MPEIOKEHHBIM aNTOPUTM JIEUCTBUM TpH
BBITIOJTHEHUU 33JaHUil C y4ETOM IMOJIY4eHHS HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJYYEHHOIO pe3yJibTaTa 3asBJICHHOMN IIEIH,
YMEHHE HCMOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraeMble B YCIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHHUIO OOS3aTEIBHOTO COACP)KaHMS,
YCTaHOBJICHHOTO JaHHOW (QenepaqpHO pabouel MporpaMMoi, BBIACISIOT: OCBOCHHbBIE
OOy4aroUIMMUCS Hay4yHble 3HAHUS, YMEHHUS M CIIOCOOBI NEWCTBUN, BHUJIbI ACSITEIBHOCTH IIO
MOyYEHUIO HOBOTO 3HAHMS, €r0 HMHTEPHpETallly, NPeoOpa3oBaHUI0O M TPUMEHEHHUIO B
Pa3IMYHBIX YI4EOHBIX U HOBBIX CUTYaIUSX.

K koHy oOydyenust B 8 kyacce mpeaMeTHbIe pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTD Y 00 yJAIOIINXCS YMECHHIA:

. pAacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKMX TMOHSATHI: aroMm, MOJEKyJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOpPOJIHAs M
HEOJTHOPOJIHAS), BaJICHTHOCTh, OTHOCUTENbHAS aTOMHAs M MOJICKYJSIpHAsT Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XMMUYECKOrO 3JIEMEHTa B COEIMHEHUH,
MOJISIDHBI 00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHE, COJb, 3JEKTPOOTPHUIATEILHOCTb, CTENEHb
OKHCIICHUS, XUMUYECKasi PeaKilus, KIacCu(UKAIUI PEaKIMii: peaKiui COSANMHEHUS, PEeaKInu
pa3lIOKEHUs, peaKlWy 3aMelleHUsl, peakuuu OOMEeHa, IK30- U IHIAOTEPMUUYECKHE PEaKIUH,
TEIJIOBON 3<p£em peakIuy, Sapo aroMma, JJEKTPOHHBIN CIIOM aroma, aTOMHAas OpOUTAb,



paanyc aToMa, XUMHYECKas CBsI3b, MOJSAPHAS U HETOJSIPHAs KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b,
MOH, KAaTHOH, aHWOH, PAacTBOP, MaccoBas JOJs BellecTBa (MPOLICHTHAs KOHLEHTpalus) B
pacTBopE;

. WUTIOCTPUPOBATh B3aHMOCBSA3b OCHOBHBIX XMMUYECKUX IMOHATHU U IPUMEHSITh 3TH
IIOHATHS IIPU ONMCAHNUHU BELIECTB U UX MPEBPAILCHHI;

. UCIOJIb30BaTh XMMHUYECKYIO CHMBOJMKY JUJISi COCTaBJIeHHUA (OpPMYS BEUIECTB M
YPaBHEHUU XUMUYECKUX PEAKLINM;

. OIpENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCJUHEHUSX, CTEIIECHb
OKHCJICHHUSI 3JIEMEHTOB B OMHApHBIX COENMHEHMSX, NPUHAAJIEKHOCTh BEUIECTB K
OIpe/IeIEHHOMY KJIacCy COEAMHEHHMH Mo GopmyiaMm, BUI XUMHYECKOM CBA3M (KOBaJEHTHas U
MOHHAs1) B HEOPraHUYECKUX COEIMHEHUSX;

. packpbiBaThb  cmbicn  [lepumonmueckoro  3akona . WM.  Mengeneesa:
JEMOHCTPUPOBATh NOHUMAHUE MEPUOTUYECKON 3aBUCUMOCTHA CBOMCTB XMMHUYECKUX JIEMEHTOB
OoT ux nonoxenus B llepuogmyeckor cucreMe, 3aKOHOB COXPaHEHHs MAcChl BELIECTB,
ITOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHAa ABOTaipo;

. ONKCHIBATh W XapakTepu3oBaTh TabmuuHyto Qopmy Illepmonnyeckoit cucTembl
XUMHUYECKUX AJIEMEHTOB: pa3inyarTh MOHSITHS «IJaBHas moAarpymna (A-rpymma)» 1 «1modoyHas
noarpynna (b-rpynma)», Manble U OOJbIIME MEPUOABI, COOTHOCUTh OOO3HAYEHMS, KOTOPbIE
umerorcs B Tabnuue «llepuoanueckas cuctema xumudeckux snementoB . . MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XHMHMYECKUX AJIEMEHTOB (COCTaB M 3apsij
A1pa, o0IIee YUCIIO IJEKTPOHOB U paclpeiesIeHUe UX MO 3JIEKTPOHHBIM CIOSM);

. KJIacCU(UUIHUPOBATh  XMMHYECKHE  JJEMEHThl, HEOPraHWYECKHE  BEIECTBA,
XUMUYECKHE PEAKIMU (II0 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY

dpdekry);

. XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TOATBEPXkasi OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

. MMPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;
. BBIUHUCIIATD OTHOCUTEIIBHYKO MOJIEKYJISIPHYIO W MOJSIDHYIO MacChl BELIECTB,

MacCCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA 10 (HOpMYJIe COSAMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA
B PacTBOpE, MPOBOANUTH PACUETHI 10 YPABHCHHUIO XUMHUYECKOW PEaKIIHH;

. MPUMEHSTH OCHOBHBIE OTIEPAIIUU MBICIUTEILHOMN JESTEIHbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, O0000IIEHHEe, CHUCTeMAaTU3alNio, KIAaCCU(UKALIMIO, BBISBICHUE MPUUYUHHO-
CIICICTBCHHBIX CBSI3¢H — JUIsI HM3YyYCHHUS CBOWCTB BEIICCTB W XHUMHYCCKUX PpEaKIuH,
€CTECTBEHHO-HAYYHbIC METOJbI TIO3HAHUS — HAONIOJCHHE, W3MEpPEHUE, MOJCIMPOBAHMUE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIN);

. CIIeIOBaTh TMpaBWjiaM TOJIb30BAaHUSI XUMHUYECKOHM TOCYAOW U J1abopaTOPHBIM
o0OpymOBaHHEM, a TaKXe TMpaBWiIaM OOpamieHuss C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMUSIMUA TIO BBITIOJHEHUIO J1a0OPATOPHBIX XMMHUYECKUX OIbBITOB MO TOJYYEHHIO H
COOMPAHMIO ra3000pa3sHBIX BEIIECTB (BOAOPOAA U KUCIOPOJa), MPUTOTOBICHHIO PACTBOPOB C
OIpC/IENEHHOM MAaccOBOH JOIeH pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATH U IIPOBOJKTE
XUMHUYECKUE HKCIIEPUMEHTHI MO PAaclO3HABAaHUIO PACTBOPOB IIEJIOUEH U KUCIOT C MOMOIIBIO
WHJIUKATOPOB (TakMyc, peHondranernH, METUIOpaHK U JIPYTHe).

K xonmy obydeHuss B 9 kijiacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUINA:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHA: XUMHYECKHH JJIEMEHT, aToM,
MOJIEKYJia, MOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAIICHTHOCT,
AIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCIEHHUSA, XUMHUYECKas peaklus, XUMHYecKas
CBsI3b, TEIUIOBOM A((EKT peakiuu, Moiab, MOJSPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,
HEDJICKTPOJIMTHI, DJIGKTPOJIMTHYECKAs JTHUCCOITMAIUS, PEaKIMd HWOHHOTO OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMBbIE pPEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE  PEaKIIUH, OKHUCJIUTENb, BOCCTaHOBUTEIIb,
OKHCJICHHE W BOCCTAHOBJICHWE, a/UIOTPONHs, aM(OTEepPHOCTh, XUMHUYECKas CBS3b
(KOBaJICHTHAsl, WOHHAs, METAUINYECKasi), KPUCTAUTMYECKas pemiérka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEaKIuu, TMPeAeTbHO TOMyCTUMAs
koHnenTpauus [1/IK BemecTsa;

e WUIFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX TOHSTHH M TPUMEHSTH 3TH
TIOHSTHUS TP ONMCAHUU BEIIECTB U WX MPEBPAIICHU;



UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJMKY [UJIsl COCTaBlieHUss (OpMysl BEIIECTB U
YPaBHCHUN XUMHUYECKUX PEAKIINN;

OMpEeNENsiTh BAJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHHH mo (opMyrnaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJEHTHAs, MOHHAs,
METAUIMYECKasl) B HEOPraHUYECKUX COCAUHEHUSIX, 3apsi] HOHA IO XHUMHUYECKOU
dbopMmyne, xapakTtep cpeibl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUU, THII
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbica llepuoguueckoro 3akona J[. M. MenaeneeBa u AEMOHCTPpUPOBATh
€ro NMOHMMAaHUe: OMUCHIBATh M XapakTepu30oBaTh Tabimunyio (Gopmy llepuogmueckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3jiMyaTh MOHATUS «rJaBHas mnoxarpynna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», Manele U OONbLIME MEPUOBI,
COOTHOCHUTH 0003HAYCHUSI, KOTOPHIE UMEIOTCS B IEPUOIMUECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsi spa,
00111ee YUCIIO AJCKTPOHOB M paCIpeeiCHUe UX IO IJICKTPOHHBIM CJIOSIM), OOBSICHSATH
o0mue 3aKOHOMEPHOCTH B HM3MEHECHHUM CBOWCTB DJJIEMEHTOB W WX COCIWHCHHUHA B
Npeenax MaJlblX MEPUOJIOB U IIaBHBIX MOATPYIN C Y4ETOM CTPOEHUS UX aTOMOB;
KJ1acCU(UUUPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKHUE BEIeCTBA, XUMUYECKHE
peakuu (10 YUCIAYy U COCTABY YYACTBYIOLIMX B PEAKIUM BEUIECTB, MO TEIJIOBOMY
s dexTy, Mo NBMEHEHHIO CTETICHEW OKHMCIICHUS XUMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) oOLME U crenuduueckue XUMUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAsi OMUCAHUE MTPUMEPAMHU MOJICKYJISIPHBIX U
HMOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUA;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTHYECKON ITHCCOUMAMU KUCIOT, IIEJIIOYEN U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUSI PEAKIIUM MOHHOTO OOMEHA, YPaBHEHMS pPEaKIUi,
MOATBEPXKAAIONIMX  CYIIECTBOBAHUE TI'E€HETHMYECKON CBA3M MEXOYy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA TOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOIO 0ajaHca 3TUX PEaKIHii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXKXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAICHUM B PA3TMUHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJII0 XUMUYECKOT0 dJIeMEHTa 10 opMylie COSAMHEHUSI, MacCCOBYIO JIOJIO BEIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKITUu;

coOoaTh TpaBUjia TMOJB30BAaHUS XMUMHUYECKOW TOCYAOoW u  J1abopaTopHBIM
00Opy/IOBaHHEM, a TaKXKe TMpaBWJia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUHM C
WHCTPYKIUSIMU TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OIBITOB I10 MOJYYCHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (AaMMHAaKa U YTJIEKHUCIIOTO ra3a);

MPOBOJIUTH PEAKIIUU, MOJATBEPAKIAIONINE KAUECTBEHHbI COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM MYTEM XJOpUI-, OpoMHA-, HOAUA-, KapOoHat-, ¢ocdar-,
CWIMKaT-, Cyib(aT-, TUJIPOKCUA-UOHBI, KATHOHbl AMMOHHS M MOHBI HM3YyYEHHBIX
METAJJIOB, TPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIE OIEpPAllMd MBICIUTEIBLHON AEATEIbHOCTH — aHAjJu3 U CHHTES3,
CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISBICHUE NPUYHMHHO-CIEACTBEHHBIX
CBSI3€M — I M3YYEHUsS] CBOMCTB BEIIECTB M XHMHWYECKHUX PEAKIUH, E€CTECTBEHHO-
Hay4YHbIE METOJIbI TTO3HAHUS — HAOJI0/IEHNEe, U3MEPEHNEe, MOICTTUPOBAHKE, YKCIIEPUMEHT
(peabHBIN U MBICJIEHHBIH ).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KIIACC
HauMeHnoBaHue KoaundecTBO yacoB
Ne DJieKTPOHHBbIE (LM pPOBHIE)
pa3iejioB U TeEM KonTtpoibHbie IIpakTnuyeckue
n/n Bcero oOpa3oBaresibHbIE PeCypPChl
NMporpaMmabl padoThI padoThbI
Pa3nen 1. [lepBoHavyajibHble XUMUYECKUE IOHSATHS
XuMus — BakHas
00/1aCTh €CTECTBO3HAHUSA
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
U TIPaKTUY €CKOMN
IEeSITEJIbHOCTH YeIOBEKA
BemtecTBa n xXuMuueckue
1.2 15 1 https://m.edsoo.ru/ONNXR1VFQ
peakuuu
Hroro nio pazaeny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHU4eCKNX BeleCTB
B .K .
2.1 O3AY%. RUCIOPOR 6 https:/m.edso00.r/DSBORTY30
ITonsarue 00 oxcumax
Bognopon. Ilonsatue o
2.2 8 1 https://m.edsoo.ru/SD61JZ6PS
KHCJIOTaX U COJISIX
Bopna. PactBopsl.
2.3 5 1 1 https://m.edsoo.ru/M 13I15KJBM
ITonsarue 00 OCHOBAaHUAX
OCHOBHBIE KJIaCCHI
2.4 HEOPTraHUYECKUX 11 1 1 https://m.edsoo0.ru/OTSASMOWT

COEIMHEHUN




Hroro nio pazaeny 30

Pasnen 3. [lepuoauueckuii 3akon u [lepunoaunyeckas cucrema xumudeckux 3j1emenToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumunueckasi cBsi3b. OKMCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIMU

[Tepuognueckuii 3aK0H U
IIepuognyeckas cucrema
3.1 XUMUYECKUX 3JIEMEHTOB 7 https://m.edsoo.ru/TCBJBVWEZ
. 1. Menneneena.
Crpoenue atoma

XUMHAYECKas CBSI3b.

OKHCIIUTEIBHO-
3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBHUTEIILHBIC
peakuuu
Hroro nio pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PezepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68 5 5




9 KJIACC

HaumeHoBaHue KoaundecTBo uacoB
Ne JIeKTPOHHBIE (LM POBHIE)
pa3geoB U T€EM KonTpoabHbie IIpakTHyeckue
n/n Beero oOpa3oBaresibHbIE PeCypPChl
nporpammbl padoThI padoThI
Pa3nen 1. BemecTBO 1 XMMHYeCKHE PeaKIIUU
IToBTOpEHUE N
yrayOiaeHue 3HaHui
1.1 5 1 https://m.edsoo.ru/EQETUT357
OCHOBHBIX Pa3fIeioB
Kypca 8 kiacca
OcCHOBHEIE
1.2 3aKOHOMEPHOCTHU 4 https://m.edsoo.ru/AFN4LWG7U
XUMUYECKUX PEaAKIUM
DJIEKTPOIU THYECKAs
HCCOIIAAIINS.
1.3 8 HHan 8 1 1 https://m.edsoo.ru/KODURS50VV
XUMHUYECKHE PEAKIUU B
pacTBopax
Hroro no pazneny 17
Pasznen 2. HemeTanabl M HX cOeTMHEHUS
OO6m1ast XapakTeprCTHKA
2.1 XHUMHYECKUX 3JIEMEHTOB 4 1 https://m.edsoo.ru/ZTN1F700I1
VIIA-rpynmnsl. ['agorenst
OO6mas xapakTeprucTuka
2.2 XUMHUYECKUX JIEMCHTOB 6 https://m.edsoo.ru/P3DHMFB09

VIA-rpynnsl. Cepa u eé




COCIMHEHUS

OO6mas xapakTeprucTuKa

XUMHUYECKUX DJIEMEHTOB
2.3 7 1 https://m.edsoo.ru/VOXDOUX2S
VA-rpynnel. Asor,

dhochop 1 ux coenuHEHUS

OOm1as xapakTepuCcTUKa
XUMHYECKHUX IJIEMEHTOB

2.4 IVA-rpynmnsi. Yraepon u 8 1 2 https://m.edso0.ru/JPJ200VIX
KpPEMHHM U UX
COEJIMHEHUS
Hroro no pazneny 25

Pa3zges 3. MeTa/iIbl M HX COeAMHEHUSA

OO01mmue cBoiicTBa
3.1 4 https://m.edsoo.ru/GHV2L6NJ8
METAJIJIOB

Bakueilimue MmeTaisl U
32 16 1 2 https://m.edsoo.ru/EFKQW9HZI
HUX COETUHEHUSI

Hroro no pazneny 20

Pa3nen 4. XuMus u okpyxamoumas cpeaa

BemectBa u Marepuasl B
4.1 3 https://m.edsoo.ru/TENBWEF7Y
KU3HU YEJIOBEKa

Hroro nio pazaeny 3
PezepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBHIEE KOJIMYECTBO

YACOB I10 TTPOTPAMME 68 4 7







ITOYPOYHOE IINTAHUPOBAHHME

8 KVIACC
Ne KoauuyecTBo 4acoB
DJIeKTPOHHbIE
n Mara nudposbie
Tema ypoka KoHnTpoJbHbIe IIpakTnuyeckue
/ Bcero U3y4eHHUs oOpa3oBaTe/ibHbIE
padoThbI padoThbI
n pecypchbl
IIpenmer xumuu. Ponbs xumMuu B
1 KUBHH Yenopexa. Tea i 1 https://m.edsoo.ru/L62DS
) 2CZR
BEILECTBA
TTonarue o MeTomax MoO3HAHUA B https://m.edsoo.ru/9ZJAE
2 1
XUMUN WO050
[IpakTnueckas padorta Ne 1
3 «IIpaBuna paboThl B 1abopaTopun . https://m.edsoo.ru/LSEW
1 IpuéMBbI 00palieHus ¢ 4353D
ab0paTOPHBIM 000PYIOBAaHUEM »
4 YucTeIe BElIecTBa U CMECH. { https://m.edsoo.ru/6TME
CrniocoObl pa3zesneHus cMecei 21FW8
[Tpaktrueckas padora Ne 2
5 «Pa3neneHue cMmecei (Ha mpumepe 1 hitps://m.eds00.r/K3L.55
A ! {Ha npuMep MCRY
OYHCTKH ITOBAPEHHOM COJIN )»
6 ATOMLL i MOJLEKVILLL ! https://m.edsoo.ru/BL.S04
y WTBS
7 XUMHUYECKHUE DIIEMEHTEL. 3HAKU 1 https://m.edsoo.ru/AH3D




(CMMBOJIBI) XUMHYECKHUX

4DNAX

3JIEMEHTOB
https://m.edsoo.ru/DXJBS
8 [IpocTeie 1 CI0XKHBIE BEIIECTBA
TJ95
9 ATOMHO-MOJIEKYIISIPHOE YUEHNE hitps://m.edsooru/IMOB
yJap y4 J3Q75
3aKO0H ITIOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMU4ecKas Gopmya. https://m.edsoo.ru/IMC49
BanentHocTh aTOMOB 6FX6
XUMHUYECKUX DJIEMEHTOB
OTHOCHUTENILHASI aTOMHAs Macca.
https://m.edsoo.ru/PIZPCI
11 | OtHOcHUTENBbHAS MOJEKYsIpHAs
MDX
Mmacca
12 MaccoBast 1011 XUMHYECKOT O https://m.edsoo.ru/GHV5
3JIEMEHTA B COCJMHECHUU SOMVE
13 KomngectBo Bemecrsa. Modb. https://m.edsoo.ru/368UN
MomnspHas Mmacca L5Y2
14 dusnueckre 1 XUMHUYECKHUE https://m.edsoo.ru/YZMS8
SBJIEHUSI. XUMUYECKasl PEaKIUs S6ATH
15 IIpu3Haku 1 ycioBusl NPOTEKAHUS https://m.edsoo.ru/N6DV
XUMHYECKUX PEAKLIHI NJKQS5
3aKOH COXpaHEHHUS MacCChl
16 BeLIECTE. XUMUECKIE https://m.edsoo.ru/M8DS
111 . 41IHVM
ypaBHEHUSI
17 Brraucienus KoandecTBa, MacChl https://m.edsoo.r/LUY9
BEIECTBA 10 YpaBHEHUSAM U3EQE




XUMHUYECKUX PEaAKIUM

Knaccuukanust XuMudeckux

13 peakiuii (coennHeHus, https://m.edsoo.ru/L.4807
pasnoxeHus, 3aMeIIEHN, LAGB
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 | »sauumknonenucr. O600LEHHE U hutps://m.edsoo.w/BIWA
. RH3AB
cHCTeMaTu3alus 3HaHUH
Kontponbehas pabora Nel o teme
20 | «Bemecrsa i xiveckie https://m.edsoo.ru/ON62S
NERU
peaxum»
Bo3ayx — cmech razon. Cocran
21 | Bosmyxa. Kuciaopog — 3ieMeHT u L U A
NRNI1P
npocroe BeecTBo. O30H
duznueckne U XUMHUIECKUE
2 CBOMCTBA KUCIIOPOA (peaKinu https://m.edsoo.ru/FBS1J
oKucieHus, ropenue). [loastue RKMB
00 okcumax
Crioco6bI mosTyueHus: Kuciaopozaa
| B nabopaTopuu U https://m.edsoo.ru/VIWB
IPOMBIIIEHHOCTH. [TprMeHeHune 6A2RD
KUCIOpOAa
Tennooit 3¢ ekt xumMuueckoit
24 peakuuu, MOHATHE O https://m.edsoo.ru/PNMK
JZHKX

TCPMOXUMHUYECCKOM YPaBHCHUMH,
OK30- U SOHOOTCPMHUYCCKUX




peaxusax

TomnuBo (HeQTh, yronb U MeTaH).

25 | 3arpssHeHne Bo3myxa, CIIOCOOBI Lol 0 200
P AYXa, 5UUW2
€ro MpenoTBpalIeHUs
[IpakTueckas padorta Ne 3 o
26 teme «[lomyuenue u cobupanue https://m.edsoo.ru/5516U
KUCIIOPOJIa, U3YUYEHHE €T HX3R
CBOMCTBY
Bonopon — 3sieMeHT M mpocToe
27 | pemectso. HaxoskicHue B https://m.edsoo.ru/WD39
HHECTBO. A 2ACWB
pUpOE
DOu3nYeCcKue U XUMUYECKHUE
. https:/m.edsoo.ru/0SZ28
28 | cBoiicTtBa Bogopoja. [Ipumenenue A50R
BOJIOpOJIA
29 | TlousTHE O KHCIOTAX U COIAX brpsefmcbon (RN
NIVC43
30 CriocoOblI OJTy4eHHsI BOIOPO/IA B https://m.edsoo.ru/C9TO9
nabopaTopuu UCIP
[IpakTueckas padorta Ne 4 mo
31 teme «[lomyuenue u cobupanue https://m.edsoo.ru/SS3W
BOAOpPOJA, U3YYEHUE €r0 AX33K
CBOMCTB»
39 MounsipHblil 00bEM ra3zoB. 3aKoH https://m.edsoo.ru/M3KS
Asorazpo 010DQ
13 Brruncaenns o0bEMa, KonM4yecTBa https://m.edsoo.ru/MXGO
Y304M

BCIICCTBA ra3a 1o €ro u3BCCTHOMY




KOJINYECTBY BEILECTBA HIIH
00bEMyY

Brruncnenust 00b5EMOB Ta30B 110

YPABHEHUIO PEAKIMU HA OCHOBE https://m.edsoo.ru/9TO8A
34 .. .
3aKOHA 00BEMHBIX OTHOIIEHUM XABY
ra3oB
DOU3NYeCKue U XUMAYECKHUE https:/m.edsoo.ru/7AOG
35 .
CBOMCTBA BOJBI FZK4R
36 CocraB ocHoBanuii. I[Tonsrue 00 https://m.edsoo.ru/IXB2
HHIUKATOpax W6IVL
Bopna kak pacTtBopuTENb.
37 HachbileHabie 1 HEHACBIIIEHHBIC https://m.edsoo.ru/MKHX
pacTtBOpBl. MaccoBas qoJist POFH4
BEIECTBa B pacTBOPE
[IpakTueckas padorta Ne 5 mo
33 teme «[IpurotoBieHue pacTBOpoB https://m.edsoo.ru/WXU
C OMpEeNEeNEHHON MaCCOBOM TOJIEN KPAUOA
PacTBOPEHHOTO BELLIECTBA»
KonTponbsnas padora Ne2 o teme https://m.edsoo.ru/JM793
39
«Kucnopon. Bonopoa. Bonga» 5DRY
40 Oxkcunpl: cocTaB, KJIaccupuKaims, https:/m.edsoo.ru/5STFSJJ
HOMEHKJIATypa NAY
ITony4yenue n xumMmu4ecKre
41 | cBoOlCTBa KHCJIOTHBIX, OCHOBHBIX hilpsi/im.edso0. W RIAZY
’ YWS2
1 aM(OTEpPHBIX OKCHIOB
42 | OcHOBaHHS: COCTaB, https://m.edsoo.ru/5U397




KJIaccu (UKaIys, HOMEHKIIATypa HUSC
[Tony4yenue u xumMu4yeckue https://m.edsoo.ru/GD9A
43 . .
CBOMCTBA OCHOBAaHUU 28ROE
Kucnotsl: cocras, https:/m.edsoo.ru/Q6U4
44
KJIacCH (PUKaLKsl, HOMEHKIIATypa WEBK7
45 [Tonyyenue u xuMu4yecKkue https://m.edsoo.ru/Z2GC
CBOMCTBA KUCJIOT RN45W
Conn (cpenHue): HOMEHKIATypa,
16 CHOCOéI:i) HI:)H q)eHI/I}I yp https://m.edsoo.ru/JSNUI
e, MOTJ
XHMHYECKHE CBOMCTBA
[IpakTueckas pabora Ne 6.
Peuienne sxcrnepuMeHTalIbHBIX
https://m.edsoo.ru/58D13
47 | 3amau mo teme «OCHOBHBIC TF7V
KJIaCChl HEOPTraHUYECKUX —
COCIUHEHUM
I'eneTnueckas cBSA3b MEXKIY
48 | KIaccaMu HEOPraHUYECKHUX Dl ecdson A D6
) p ZRE31
COCIUHEHUM ==
49 O06o001eHe u CUCTEeMaTH3AIHS https://m.edsoo.ru/S7TBU
3HAHUHN OEEYN
KonTtponpHas padora Ne3 o teme
50 | "OcroBHbIe KIACCHL https://m.edsoo.ru/AFATI
o DULD
HEOPraHM4YECKUX COCTMHEHU I
[IepBble mONBITKH
https://m.edsoo.ru/COV3C
51 | ximaccuuKanuu XUMUIECKUX 14

anemeHTOB. [loHATHE O rpynmax




CXOOHBIX 5JICMCHTOB

[Tepuognueckuii 3aK0H U

59 [lepnonnueckas cucrema https://m.edsoo.ru/X9F1N
XUMHYECKuX 3emeHToB /. 1. R3U8
MenpgeneeBa
53 | Ilepuonsl, IPYIIIBL, TOATPYIIIEI hilps:/fm.cdsoo.ru/ QM
PHOPL TRYTHHIRL TOATPY WWJRXN
54 Crtpoenne atomoB. CocraB https://m.edsoo.ru/IMUD
aTOMHBIX sep. M3oronsl OMRS5SH
CrpoeHue 3J1eKTPOHHBIX
000J109€K aTOMOB 3JIEMEHTOB https:/m.edsoo.ru/T9SYN
55 .
[Tepuoguueckoii cucremsr . U. V8B2
MenneneeBa
XapakTepucThKa XMMUYECKOTO
56 3JIEMEHTA 10 €ro MOJIOKEHUIO B https://m.edsoo.ru/YI1P04
ITepuonnueckoii cucreme /1. . OMDX
Menaeneepa
3nauenue [lepponnueckoro
57 3aKOHA IS pa3BUTHUS HAYKU U https://m.edsoo.ru/SZD8
npaktuku. [{. 1. MenneneeB — XEOOP
YYEHBIN, MEAATOT U TPAXKIaHUH
PesepBHbIii ypok. O6001ICHHE U
58 CUCTEMAaTU3aLMs 3HAHUH / https://m.edsoo.ru/ZCQT
Bceepoccuiickas npoBepoyHast RPO8Y
pabota
59 | KoutpomnbHas pabora Ne4 mo teme https://m.edsoo.ru/FTIZF




«Crpoenue atoma. XuMHUECKast
cBsi3b» / Beepoccuiickas
poBepoYHas padora

DIIEKTPOOTPULIATEIIBHOCTh https://m.edsoo.ru/HZA11
60 1
ATOMOB XMMHUYECKHUX 3JIEMEHTOB OEDS
https://m.edsoo.ru/3SY1R
61 HMonnas xuMuueckas CBSI3b 1
JKVI
62 KoBanenTtHas nosuspHas . https://m.edsoo.ru/EOL3
XHMHYECKas CBSI3b MT2AE
KoBanenTHas HenomnspHas https://m.edsoo.ru/9YVR
63 1
XMMHYECKas CBSI3b 3FUXI
64 CTelCHD OKHCIICHIS | https://m.edsoo.ru/RA6C
VXMO66
OKHCIUTEIBHO- https://m.edsoo.ru/ZXNC
65 1
BOCCTAHOBUTEIbHBIE PEAKIINU A7DOZ
https://m.edsoo.ru/QPS46
66 | OxucIUTEIN U BOCCTAaHOBUTEIU 1
Z5PU
PesepBHbIii ypok. O6001ICHHE 1
67 cucTeMaTH3alys 3HaHUH 110 TEME ] https://m.edsoo.ru/4RH7
«Ctpoenue atoma. XumMuyeckas M35NF
CBSI3b)
Pe3epsubIii ypok. O0001IeHNE 1 https://m.edsoo.ru/7DNR
68 . 1
CHCTEMAaTHU3alus 3HAaHUN BZ7948
OBILEE KOJIMYECTBO YACOB 68
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9 KIIACC

Ne KoanuecTrBo yacos
DJIeKTPOHHbIE
Hdara nupposbIe
n | Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero H3YYCHUS oOpa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
[Tepuonnyeckuii 3aKoH.
| [Tepuonnueckast cucrema ! https://m.edsoo.rt/ECRKA
XHMHYECKHUX 3JIEMEHTOB /I. 90AY
N. Menneneera
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB https://m.edsoo.ru/GNJPE
2 1
XAMHYECKUX 3JIEMEHTOB ROFB
MEPBBIX TPEX MEPUOIOB
Krnaccuduxanus n
3 HOMCHKIATYDa : https://m.edsoo.ru/WTO1
P WRA?2
HEOPraHUYECKUX BEIIECTB
Bunpl xuMudeckol cBI3U U
https://m.edsoo.ru/UI4YS5C
4 THUIBI KPUCTAJUIMYECKUX 1
” FRV
pEeETOK
Kontponbenas pabora Nel
1o teMe «IloBTopenue u
. https://m.edsoo.ru/J4X87ZN
5 yriyOjieHue 3HaHuI 1 1 212
OCHOBHBIX pa3zeiioB Kypca T
8 Kiacca»




Knaccudukanus

6 XUMUYECKUX PEAKITUH 1O l;ggiz//m.edsoo.ru/XSXAE
pa3IMYHBIM IIPU3HAKAM -
ITonsTHe 0 ckOpOCTH

7 XAMUYECKON PEaKIINH. https://m.edsoo.ru/6 VLXC
ITonsiTHE O TOMOT'€HHBIX U YY/N
reTEePOr €HHBIX PEAKIUAX
[ToHATHE O XUMHUYECKOM
paBHOBecuu. DakTopsbl,

3 BJIMSIOLIME HA CKOPOCTh https://m.edsoo.ru/H4FH7
XUMHUYECKON Peakuu U NZNM
MOJIOKEHUE XUMHUUYECKOTO
paBHOBECHS
OKHUCIUTETBHO-

9 . https://m.edso0.1u/648V1I

026

peakunmn
Teopus

10 IEKTPOITUTHIECKOU https://m.edso0.ru/2KCYC
nuccoruanuu. CUIbHBIE U LZ16
CJ1a0bIe DJICKTPOTUTHI

1 Honnble ypaBHEHUS https://m.edsoo.ru/VN2SB
peakuui 9ONIR
XuUMHYECKHE CBOMCTBA

12 KHCJIOT U OCHOBaHUI1 B https://m.edsoo.ru/8HHS81
CBETE IPEIICTABJICHHUH 00 YVXI

ANEKTPOIUTHYECKOU




JYcconuanuu

XUMHUYECKHE CBOMCTBA
COJIEU B CBETE

13 HpeCTARTEHHH 06 https://m.edsoo.ru/ETD5Q
. TS4G
AIEKTPOIUTUYECKOU
JIUCCOIAIUN
[Tonsitue o runponmse https://m.edsoo.ru/9JFRAV
14 .
cojien E8W
I5 O06o06menne u https://m.edsoo.ru/FEEIZR
CHCTEeMaTH3aIlHs 3HAHUI MBG
ITpakTuueckas pabora Ne 1.
16 «Perienue https://m.edsoo.ru/7VXTF
AKCIIEPUMEH TaJIbHBIX HIT4
3a7au»
KontponsHas pabora Ne2
1o TeMe
17 «DNEKTPOIUTHY €CKas https://m.edsoo.ru/9RKILZ
JQUCCOLalIIA. DNUX
XUMHUYECKHE PEAKLINU B
pacTBopax»
OO011ast XxapaKTepuCTHKA
18 raJIoreHOB. XMMHUYECKHE https://m.edsoo.;ru/NNYKY
CBOICTBA Ha MpPUMEpPE ZF12
xJjopa
Xnoposozopoxa. CosstHast https://m.edsoo.ru/CWVSH
19
KHUCII0Ta, XUMUYECKHUE CD2M




CBOMCTBA, MOJyYEHUE,
NpYMEHCHUE

[TpakTueckas padbota Ne 2

20 no teme «llonyuenne https://m.edsoo.ru/PVEXI
COJISTHOM KHUCIIOTHI, YWEG
U3y4YEHHUE €€ CBOMCTBY
Brruucnenus mo
71 YPaBHEHUSM XUMUUYECKUX https://m.edsoo.ru/4BISHO
peaKkuuril, eciivi OJIUH U3 70F
peareHToB JjaH B U30bITKE
2 OO6mrast xapakTepucTUKa https://m.edsoo.rt/ VMWK
51eMeHTOB VIA-rpymisl ERSEP
AJIIOTpOITHbBIE
MOJIU(HUKAIIUHA CEPBI.
73 Haxoxnenue cepsl u €€ https://m.edsoo.ru/CX10E
COEJIMHEHUI B IPUPOJIE. USPO
XHWMHUYECKHUE CBOMCTBA
cephl
CepoBogopo, CTpOCHUE,
4 @HEH‘IG?KIECT/I x:II;AHqGCKHe https://m.edsoo.rt/ECGX2
. B4OW
CBOMCTBa
Oxcupel cepol. CepHas
KHCII0Ta, PU3NYECKUE U https://m.edsoo.ru/ULRFL
25 .
XUMHUYECKHUE CBOMCTBA, CHHI1
IIPUMEHEHUE
26 XUMHYECKHE pEaKIINH, https://m.edsoo.ru/H7FT3N




JeKallie B OCHOBE
MPOMBILIIEHHOTO CIIoco0a
MIOJIy4E€HHs CEPHOI
KHUCIJIOTBI. XMMHYECKOE
3arpsi3HEHUE OKPY’Karo e
Cpellbl COETUHEHUSIMH CEePhI

ON4

Briuncienune maccoBon

https://m.edsoo.ru/HSJE18

27 a a

JIOJIA BBIXOJa MPOAYKT CWN

peakuuun —

OO01mas xapakTepucTuKa

AJIEMEHTOB VA-Tpynibl.

https://m.edsoo.rt/WAHR
28 A30T, pacripocTpaHeHHE B
MB976

npupoje, Gu3ndecKue u

XUMHUYECKHE CBOMCTBA

AmMHuax, ero ¢pusznyeckue

N https://m.edsoo.rt/HZAYE

29 1 XUMHUYECKHE CBOMCTBA, SF13

MOJIyYEHUE U TPUMEHEHHE B

[TpakTrueckas pabora Ne 3
30 nio teme «llomyuenne https://m.edsoo.ru/JORP641

aMMHAKa, U3yUYEHUE €ro EJ

CBOWICTB»

AsorHas Kuciora, eé
31 busznuecKkre 1 XuMUYECKUEe e et L

. DMYE

CBOMCTBa

3 Hcnons3oBaHue HUTPATOB https://m.edsoo.ru/SHBKCI

U COJIEM aMMOHHS B

QCB




Ka4eCTBE MUHEPAIbHBIX
ynoOpenuii. XuMudeckoe
3arpsA3HEHUE OKPYIKaroIIeh
Cpebl COSTUHCHUSIMU
asora

dochop. Oxeup docdopa
(V) u pocopnas kucinora,

https://m.edsoo.ru/GDQIJS

33
busznyuecKkre 1 XuMUYECKUe O3wWP
CBOICTBA, IIOJIy4CHUE
Hcnonb3oanue hocdaros
B KQYECTBE MUHEPAIBHBIX httos://m.ed UAZ3H
34 | ynmobpenuii. 3arpsizHEHUE P5./4I0.6C500.1U
. u6esv
MIPUPOJIHOM CPEIbI
docharamu
VYrnepon,
35 pacrpocTpaHeHue B https://m.edsoo.ru/DWOM6
npupoae, Gu3ndeckue u SUUL
XUMHUYECKHE CBOMCTBA
Okcunpl yraepoaa, ux
bu3nyeckre U XUMHYECKHe httos:/fm.ed JOXOAP
PS://M.edsS00.1u.
36 5 C)
CBOMCTBA. DKOJIOTUYECKHUE GNCF
poOJieMbl, CBA3aHHBIE C
okcuaoM yriepoaa (IV)
37 VYroapHas KkucnoTa u eé https://m.edsoo.ru/OHQHD
conu 6IPA
https://m.edsoo.ru/G2HZX
38 [TpakTnueckas padota Ne 4 DEMILECS00.IL

QGC8




no teme "l[lonyuenue
YTJIEKUCIIOTO Tra3a.
KauectBenHas peakius Ha
KapOoHaT-uoH"

[TepBoHAYATBLHBIC TTOHSTHS
00 OpraHUYeCcKux

https://m.edso00.ru/30TIZ1

39 BEIIECTBAX KAK O 0972
COEIMHEHHUSX yriepoa
40 Kpemnuii u ero https://m.edsoo.ru/75JXNH
COCIMHEHUS 018
[Ipaktuueckast pabora Ne 5.
Pemrenue
A1 DKCIIEPUMEHTAIBHBIX 3a1a4 https://m.edsoo.ru/O7E8DO
o TeMe «Baxxuelmmue D77
HEMETaJIJIbl U UX
COCTMHEHUS
KonTponbHas padora Ne3
42 mo TeMe «BaxHelmme https://m.edsoo.ru/S85J9U
HEMeTaJlJIbl U UX GH3
COEIMHEHHUS
OO61as xapakTepucTuKa
XHMHUYECKUX 3JIEMEHTOB —
MeTaJIoB. MeTamnmyeckas
43 CBSI3b M METAJUTNYECKAS }I;tggl//m.edSOO.m/XKlGY

KpUCTaJLIMYecKas perérka.
duznuecknue CBONCTBA
METaJIOB




XHUMHUYECKHE CBOMCTBA

METAJJIOB. https://m.edsoo.ru/Z7YRN
44 .
DIJIEKTPOXUMHUYECKUN PSJT PAEW
HaINpPsKEHU METaJlJIOB
O061mme cnoco0bl
MOJTyYEHHUSI METAJIJIOB.
CmiaBel. Beraucnenus mo
45 ABHCHISIM XUMIIECKIX https://m.edsoo.ru/G54GD
peakLui, eciiu OJUH U3
peareHToB COAEPKUT
MpUMecH
[TousiTue o koppo3uu https://m.edsoo.ru/4FIGDO
46
METAaJIJIOB WOW
47 [Ie0uHbIE METANTEL https://m.edsoo.ru/X1B4BP
Uw2
48 OKCHUIBI U THAPOKCUIBI https://m.edsoo.ru/Q4DX0
HATpUs U KaJIAs G3U9
[IenouHO3EMENbHBIC
49 METAIIB — KabIH 1 https://m.edsoo.ru/REOCD
! H YOK6
Mar"Hum
50 BaxHenmme coennHeHNA https://m.edso00.ru/CJR96C
KaJIbLIUs MZA
51 O0001IeHuEe U https://m.edso00.ru/O5SPXG
cucTeMaTu3anusa 3HaHUuu G1BE
57 KécTkoCTb BOALI U https://m.edsoo.ru/ WFMBF
CrocoObl €€ yCTpaHeHHUsI TTTP




[TpakTuueckas pabota Ne 6

WAL o https://m.edsoo.ru/NF1RO
53 o teMme "JKEcTKocTh BOABI KBS]
U METONbI €€ ycTpaHeHus"
https://m.edsoo.ru/9ZJ8RD
54 AmroMuHui D5/ €C500.TU
1TV
55 AMdoTepHbIe CBOWCTBA https://m.edsoo.ru/NISKII
OKCHJIa U TUIPOKCHIA 0J5
https://m.edsoo.ru/F20NJR
56 Keneso ——
5SR
OKcuapl, THAPOKCHUIBI
57 O JKeTIe3a I()H) N — https://m.edsoo.ru/IRTUB
LAMP
(III) —
58 O06o0meHue n https://m.edsoo.ru/NAON6
cUCTEMAaTHU3alus 3HaHUU HGKZ
[TpakTrueckas pabota Ne 7.
Pemenune
59 OKCIIEpUMEHTAIIbHBIX 3a1a4 https://m.edsoo.ru/ZN7G0
no TeMe «BakHenmue QSMX
MeETaJIbI U UX
COCIIMH EHU
Breraucnenus mo
YPaBHEHUSIM XUMHYECKUX
peakiui, eciiu OJ1H U3
https://m.edsoo.ru/AYD2H
60 pearcHTOB JiaH B U30BITKE

WJIM COAEPIKUT TPUMECH.
Brruncienuss MmaccoBou
JIOJT BBIXOJIA TIPOJYKTa

ESIY




peaxkiuu
61 O60061ieHue 1 . https://m.edso0.ru/BSTOVT
cUCTEMaTHU3alus 3HaHUU KOP
KontponpHas pabora Ned
no TeMe «BakHenmue https://m.edsoo.ru/703C80
62 1
METaJlJIbl U UX 4GN
COeIUHEHUS
BewectBa u MaTepuaisl B
o https://m.edsoo.ru/OFI132]
63 MMOBCEIHEBHOM KU3HU 1
MTO
qeJI0BEeKa
64 XUMHUYECKOE 3arpsi3HEHNE 1 https://m.edsoo.ru/9ANGY
OKPYXaroIeur cpeibl EYOI
65 Posib XuMuK B pelieHun . https://m.edsoo.ru/18Q203
HKOJIOTHYECKUX TTPOOIeM Y28
Pe3epBHBII ypoOK.
66 OGoGIICHC 1 | https://m.edsoo.ru/DT1BA
. ) S5U4
cucTeMaTu3alusd 3HaHuU
Pe3epBHBIN ypOK.
67 OGoBLICHNE I https://m.edsoo.ru/P52TJZ
= . 1 NXV
cucTeMaTHU3alusd 3HaHUU
PesepBHBI ypOK.
68 OGoGmeHme 1 | https://m.edsoo.ru/TMK36
H . TJZG
cucTeMaTu3anusa 3HaHUuu
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME







MPOBEPAEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KUIACC
Kon . .
IIpoBepsieMble MpeIMeTHBIE Pe3yJabTATHI 0CBOECHNSI OCHOBHOI 00pa30BaTeJbHOM MPOrpPaMMbl 0CHOBHOT0
HPOBEPIEMOTO 001ero oopa3oBanus
pe3yJibTara
1 ITo Teme: «IlepBoHaYATbHBIC XUMUYECKUE TIOHSITHS
pPacKpBIBAaTh CMBICII OCHOBHBIX XUMUYECKUX TOHATHH: aTOM, MOJIEKYJa, XUMUYECKHIA 3JIEMEHT, IIPOCTOE BEIIECTBO,
CIIO’)KHOE BEIECTBO, CMECh (OAHOPOIHAS U HEOJHOPO/IHAS), BaJICHTHOCTh, OTHOCUTENbHAS aTOMHAsI U MOJIEKYJIpHAs
11 Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JIOJII XUMHYECKOTrO 3JEMEHTa B COCIUHEHUH,
' MOJISIPHBIA 00BEM, XUMHUYECKasl peakivs, KiIacCH(pHUKAIU PEeaKIHUi: PEaKlUU COCAHHCHHS, PEAKIMH Pa3JIOKCHUS,
peakiuy 3aMelIeHHs], peakluu OOMEeHa, SK30- M DHIOTEPMUYECKHE PEaKIIUH, TerI0BOH 3(h(PeKT peakiuu, pacTBop,
MaccoBast J10Jisl BemecTBa (IPOLEHTHASI KOHIIGHTPAIHs) B PaCTBOpE
19 WJLTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATUN U TMPUMEHSTh 3TU MOHSATHS MPH OMHCAHUU BEIIECTB
' Y WX NPEBpaIlEHUi
1.3 WCIIOJIh30BaTh XUMUYECCKYIO CHMBOJIMKY JIJIsl COCTAaBJICHUsS (DOPMYJI BEIIECTB U YPABHECHUH XUMHYCCKUX PEaAKIIHA
14 pacKphIBaTh CMBICH 3aKOHOB COXPAaHEHHUsS MAacChl BEIIECTB, MTOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYCHHUS,
' 3aKOHa ABOTaapo
1.5 OIpeNeNsiTh BAJIEHTHOCTH ATOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHUSIX
L6 KIIACCH(UIIMPOBATh XUMUYIECKUE Peakuu (10 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEILIOBOMY
' s dexry)
1.7 BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB
1.8 BBIYHCIISATh MAaCCOBYIO JTOJTIO XMMHUYECKOT'0 JIEMEHTa 110 (hopMyIie COeTMHEHUS,
1.9 BBIYMCIISITh MACCOBYIO JTOJIKO BEMIECTBA B PACTBOPE
110 MPUMEHSATh €CTCCTBCHHOHAYYHBIC METOJBI TO3HAHUS — HAOJIOJICHUE, W3MEpPEHHE, MOJCIHMPOBAHUE, SKCIICPUMEHT
' (peanbHBIA 1 MBICIICHHBIH )
2 ITo Teme: «BakHeH e MPeICTaBUTEIN HEOPTaHUIECKUX BEIECTB)




2.1

PaCKpbIBATH CMbICJI OCHOBHBIX XUMHUUYCCKUX MOHSITHH: OKCHJ, KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2 OIpeNeNsATh MPUHAIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIACCy COeqUHEHUH 1o hopMynaM
2.3 KJIaCCU (PUIIMPOBATh HEOPraHUYECKHUE BEIICCTBA
24 XapaKTepH30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEP)K/asi OMUCaHHE
' IIPUMEpPAMH MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKIUI
25 IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOIO COCTaBa, BO3MO)KHOCTH MPOTEKaHUS
' XUMHUYECKUX MPEBpAIlEHUI B pa3JIMYHbIX yCIOBHIX
CIIEZI0BATh INpaBUJIAM I1OJb30BAHUS XMMHUUYECKOM NOCYyAOH M 71a00paTopHbIM O0OpYHOBaHUEM, a TAKXKe IpaBHIIaM
oOpallleHus C BEIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMU IO BBITOJHEHUIO Ja0OPaTOPHBIX XUMUYECKUX OIBITOB
26 M0 TMOJYYEHUIO M COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOAA M KUCIOPOAA), IPUTOTOBICHHUIO PACTBOPOB C
' OIpEeAECIEHHON MacCOBOM A0JIEH PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U MPOBOAUTH XMMHYECKHE DKCIEPUMEHTHI
M0 PacMO3HABAaHUIO PACTBOPOB IIIENI0YEH M KUCIOT C TIOMOIIbIO HHAUKATOPOB (JIAKMYC, (heHoN(TanenH, METUIOPAHK
H Ipyrue)
2.7 MPOBOJIUTH PACUETHI IO YPABHEHUIO XMMHYECKON PEaKIIUU
3 ITo Teme: «Ilepunonuueckuii 3akoH u [lepuoauueckas cuctema xumuueckux sneMmenToB J[. 1. MenneneeBa. Ctpoenue
aToOMOB. XUMHYecKas CBs3b. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE PEAKIII
PaCKpBIBATh CMBICT OCHOBHBIX XMMMYECKHX MOHATUH: SIPO aTOMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOUTaib,
3.1 panuyc aTomMa, XUMHUYECKas CBSI3b, MOJSPHAs U HEMOJIApHAsl KOBAJICHTHAs! CBA3b, 3JEKTPOOTPUIATEbHOCTh, HOHHAS
CBSI3b, NOH, KATHOH, aHHOH, CTENIEHb OKUCIIEHUS
3.2 KJIaCCU(HUIIMPOBATH XUMUYECKHE IJIEMEHTBI
33 OIKCHIBaTh M XapaKTepu3oBaTh TaOmuuHyo (Gopmy Ilepmonnyeckoil CHCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh
' NOHATHUS «TJjaBHas noarpymnmna (Arpymnmna)» u «modounas noarpynna (brpynna)», «mainbie» 1 «060IbIINE» IEPUOJIBI
34 packpbiBaTh cMmbici I[lepmoanueckoro 3akona J[.M. MenpaeneeBa: 1eMOHCTPUPOBATH IMOHMMAaHHUE IMEPUOANMYECKOM
' 3aBHCHMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B Ilepuoanueckoil cucreme
COOTHOCUTH 0003HaueHHsi, KoTopbele uMeroTcsl B Tabsmue «llepuognueckas cuctema xumuueckux siementon J[.U.
3.5 MeneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi a1pa,
o0111e€ YU CII0 2JIEKTPOHOB U PACIPENEIECHUE UX 110 JIEKTPOHHBIM CJIOSIM)
3.6 OIPEAEINSTh CTEIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
3.7 OIpEeNENATh BUJL XMMHUUYECKOM CBSI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKUX COETMHEHUSIX




9 KIIACC

Koa nposepsiemoro
pe3yabrara

IIpoBepsieMble mpeAMeTHBIE Pe3YJ1bTAThl 0CBOCHUsSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'O
001ero oopa3oBanus

1

IIo Teme: ((BGHICCTBO U XUMHWYCCKas pCaKiusi»

1.1

PpacCKphbIBaTh CMBICJI OCHOBHBbIX XUMHYCCKHUX TTOH SITHHA: pacTBOp, SJICKTPOJINTHI, HEDJICKTPOJINTHI,
QJICKTPOJIMTUYCCKAA JUCCOLHAlA, pPCaKIUKU HOHHOI'O O6M€Ha, KaTaJin3aTop, XUMHUYCCKOC PaBHOBCCHUC,
O6paTI/IMBI€ u H€O6paTI/IMBIe peakunn, OKUCIUTCIIbHOBOCCTAHOBUTCIILHBIC PECAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTCIID,
OKHUCJICHUC W BOCCTAHOBJICHHUC, aJUIOTPOINUA, aM(i)OTepHOCTB, XUMHYCCKass CBA3b (KOBaHeHTHaH, HOHHas,

MeTaJ’IJ’II/I‘leCKaﬂ), KpUCTAJIJIMYCCKAA peméTKa, CIlJIaBbl, CKOPOCTb XUMMYECKOM pCaKmuu

1.2

HIUIIOCTPHUPOBATL B3aUMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATUN U IPUMCHATL 3TH IOHATUSA IIPU OIIMCAHUU
BCIHICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUYECKON JMCCOLMALIMU KHUCIIOT, IIEeJI0OYeN U COJel, MOJIHbIE U COKpaIlEHHbIE

YpaBHEHHS PEaKIMii HOHHOTO OOMEeHa

1.4

PacKpBIBaTh CYITHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMHA TTOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO
OayaHca ITUX peaKIuil

1.5

IMPpOBOJUTH pvaéTBI IO YPpaBHCHHIO XUMHUYECKOMU pCaKnumn

ITo Temam: «HemeTannsl ¥ MX COSAUHEHUS» U « METalIbl U UX COCIUHCHMSI

2.1

XapaKTepu30BaTh (OMMCHIBATH) OOLIME U CIEMPUUECKHE XUMHUYECKHE CBOMCTBA MPOCTHIX U CJIOKHBIX BELIECTB,
HOATBEp)KJasi ONHUCaHHE MNPUMEPaMU MOJEKYJSPHBIX U HMOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peakui

2.2

COCTaBJIATb YPAaBHCHHA peaKHHfI, MOATBCPKAAOIINX CYHICCTBOBAHUC T€HEeTUYECKON CBSI3HU MCXKAY BCHICCTBAMU

Pa3JIMYHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBHUCHUMOCTH OT UX CTPOCHHA, BO3MOXHOCTH IPOTCKAHHA XUMHUYCCKHUX

HpCBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

24

CJIEZI0BATh MPaBHJIaM MOJIb30BAHUSA XHUMUYECKOH MOCYy/10i U 1a00paTOpHBIM 000pYZAOBaHHEM, a TAaK)Ke MpaBHIIaM
oOpaleHusi ¢ BEIIeCTBAMM B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHX

OIBITOB MO MOJIYYCHHUIO U COOMPAHMIO ra3000pa3HbIX BENIECTB (aMMHUAKa M YTIEKHCIIOTO Ta3a)




MNpOBOJAHUTL PCAKIHNH, IIOATBCPIKAAIOIIHC KaueCTBEHHBIM COCTaB PAa3IMYHBIX BCHICCTB: pPaCllO3HABATb OIIBITHBIM

2.5 nyTéM XJIOpUI-, OpoMu, moaua, KapOooHat, docdaT, CHIMKAT, CyabdaT, THIPOKCHANOHBI, KATHOHBI AMMOHHSI,
MOHBI U3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOUIME B BOJHBIX PACTBOPaX HEOPraHMUYECKUX BEILIECTB
3 ITo Teme: «Xumus 1 OKpyKaromas cpenar
3.1 pPacKpbIBaTh CMBICI OCHOBHBIX XuMudeckux nousatuii: [1/IK BemecTsa; koppo3us MeTamioB
MPUMEHSATH OCHOBHBIE ONEpAIllMi MBICIUTEIbHON AESITeIbHOCTH — aHallM3 U CHHTE3, CpaBHEHHE, 000OIeHHe,
10 CUCTEMATHU3ALIMIO, BBISIBIICHHE IPUYNHHO-CIIEICTBEHHBIX CBSA3EM — JJI1 U3YYEHHS CBOMCTB BEILECTB U XUMHUYECKUX

peaKIuii; €CTeCTBEHHOHAYYHbIE METOJbI MO3HAHWS — HAOIOJCHUE, U3MEPEHHE, MOJCIMPOBAHUE, YKCIEPUMEHT
(peanbHBINA W MBICJICHHBIN )

ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 [lepBoHavaibHbIE XUMUYECKUE TTOHATHS
11 IIpeamer xumun. Ponb XUMUK B )KU3HU YesioBeKa. XUMUsS B cUcTeMe HayK. Tena u BemiectBa. @U3nUecKre CBOMCTBA BEIIECTB.
' ArperaTHoe COCTOSIHUE BELIECTB
1.2 [TonsiTve 0 MeTo/Iax Mo3HaHus B XuMuH. YncTeie BemecTBa u cMecH. CriocoObl pazeneHus cMeceit
13 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE deMEeHThl. CUMBOJIBI XUMHUECKHX 3JIeMeHTOB. [IpocThie U clokHBIe BenecTBa. ATOMHO-
) MOJIEKYJSIPHOE YUEHUE
14 Xumuueckas popmyina. BareHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH IMOCTOSIHCTBA cOocTaBa BemecTB. OTHOCUTENbHAS
' aToMHast Macca. OTHOCUTENIbHAsL MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XMMHUYECKOI0 3JIEMEHTA B COEIMHEHUU
Ls KommuectBo BemectBa. Monb. MonspHast macca. B3auMoCBsI3b KOJIMUECTBA, MACChl M YKCJIA CTPYKTYPHBIX €IUHHUIL] BEIIECTBA.
’ Pacuérel Mo hopmysiaM XMMHUYECKUX COCTUHCHUM
16 du3nYecKre U XUMUYECKUE SBJICHU. XUMUYECKash peakius U e€ NMpu3Haku. 3aKOH COXPaHEHHUsI MacChl BEIIECTB. XUMUUECKUE
' ypaBHeHus. Knaccudukanus XuMUYECKUX peakiuil (COeAMHEHNs, Pa3I0kKECHHsI, 3aMeIIeHHs], 0OMEHa)
XUMHYECKHI HKCIEPHUMEHT: 3HAKOMCTBO C XHMMHYECKOH MOCYyI0W, ¢ MpaBuiamMu pabOThl B Ja0OpaTOpuu U TpuéMamu
1.7 oOpatmieHusi ¢ J1abopaTOpHBIM O0OPYIOBAaHHEM, W3YYEHHE W ONHCAHHE (PU3MYECKUX CBOWCTB OOpa3IOB HEOPTraHUYECKUX
BeIecTB, HaOmoeHne (Ppru3nuecknX (IJIaBJICHUE BOCKA, TAsSHUE JIbJIA, PACTHPAHUE caxapa B CTYIKE, KUTIEHUE W KOHJICH CaIus




BOJbI) U XUMHYECKUX (TOpPEHHE CBEUYHM, NPOKAJIMBAaHHWE MEJHOH HPOBOJIOKH, B3aMMOJEHCTBHE Mela ¢ KHUCIOTON) SIBICHU,
HaOJI0JIeHNe ¥ ONKCAaHUE IPHU3HAKOB IPOTEKAaHUs XUMHUYECKUX peakuuil (pa3jiokeHue caxapa, B3aUMOJEHCTBHUE CEpPHOM
KUCIIOTBI € XJIOpUIoM Oapus, paszioxkenue ruapoxcuaa menu(Il) mpu HarpeBanuu, B3auMoze CTBHE JKeje3a C paCTBOPOM COJIH
menu(Il), mzyueHue crocoboOB pas3zieneHuss cMecel (¢ MOMOINBIO MarHura, (UIBTPOBaHME, BBIIAPUBAHUE, TUCTUIUIALNUA,
xpomartorpagusi), TpoBeeHUE OYHMCTKH IOBAapEeHHOIN coiM, HaOMIOJEHHWE U ONHCAaHUE pEe3yJbTaTOB IPOBEIEHUS OIbITA,
WJITIO CTPUPYIOIIEro 3aKOH COXPAHEHUsI MACChl, CO3/IaHUE MOJIENIE MOJIeKyJ (IIapOCTEPHKH EBBIX)

2 BaxHelimme npeacTaBuTeNIM HEOPraHNYECKUX BEIECTB
Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopoa — sneMeHT u npoctoe BemectBo. HaxoxneHue kuciopoja B MpUpOJE,
2.1 ¢usnyeckue U XuMuueckue cBoiicta (peakuuu ropenns). Oxcunel. [Ipumenenne kuciaopoga. CriocoObl moiaydeHus KUciaopoaa
B JJabopaTopuu U npoMbliieHHocTH. KpyroBopoT kuciopoza B npupoge. O30H — aJIoTponHas MoauGUKalMs KUCI0poia
59 TennoBoit 3¢ hekT XuMUUEeCKON peakiiy, TEPMOXUMHUECKUE YPaBHEHUS, 7K30- U IHI0TEPMUUECKUE peaKUU. TomauBo: yroib
' Y MeTaH. 3arpsi3HeHNe BO3yXa, yCHJIEHHEe NapHUKOBOro 3¢ ¢exTa, paspylnieHrue 030HOBOTO CII0s
3 Bonopon — anemeHT 1 mpoctoe BemiecTBo. Haxoxxaenue Bogoposa B mpupoje, Gpu3ndeckiue 1 XMMUUeCKUe CBOUCTBA, IPUMEHEHNE,
crnocoObl noy4eHust. Kucinorsl u conu
2.4 MoutsipHbIii 00bEM Ta30B. Pacu€rsl 10 XUMHYECKUM ypaBHEHHSAM
®dusnyeckue cBoKcTBa BOAbl. Bona kak pactBoputens. PactBopsl. HachllieHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOprMOCTH
2.5 BEIECTB B BoJle. MaccoBast 107151 BEUIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOJbl. OcHOBaHus. Ponb pacTBOpOB B mpupoje
U B )KM3HHU 4esioBeka. KpyroBopoT Bosibl B IpUPOJE. 3arpsi3HEeHne NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ
Knaccudukanus Heopranmdeckux coenuHeHuid. Okxkcunpl. Krnaccudukamus okxcuzoB: coneoOpasyromye (OCHOBHBIE,
2.6 KUCIIOTHBIE, aM(pOTepHbIe) U Heconeobpazyromue. Homenknarypa okcuaos. dusznyeckue U XUMHYECKHE CBOMCTBA OKCHOB.
ITosyuenue okcuaos
57 OcnoBanus. Knaccuduxanus ocHoBaHMil: mEnoun U HepacTBOpUMble OCHOBaHMs. HoMeHknaTypa ocHoBaHuM. du3nueckue u
) XMMHUYECKHE CBOMCTBA OCHOBaHUN. [lonydenne ocHOBaHUI
)3 Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinot. dusnueckue U XUMUYECKHE CBOMCTBa KUCIOT. Pan akTHBHOCTH
' MeraioB H.H. bekertora. [losiyuenue kucior
2.9 Comu. Homenknatypa coneil. dusndeckue u XuMu4eckue cBoiicTea coneid. [lonyyenne coneit
2.10 ['eneTnueckas CBA3b MEXAY KJIACCAMHM HEOPTaHUYECKUX COCTMHEHUN
511 XUMUUECKUH HKCIEPUMEHT: KayeCTBEHHOE OIpe/elIeHHe COAEp)KaHUs KHUCIOpoJa B BO3AyXe, MOJydeHHe, coOupaHHe,

pacimo3HaBaHuC MW HU3YYCHUC CBOMCTB KHCJIopo/Ja, Ha6J'IIOJIeHI/Ie B3aMMOJCHCTBUS BEIIECTB C KHCJIIOPOAOM H YCIIOBUA




BO3HUKHOBEHMSI M TMpeKpalleHus TopeHus (Mokapa), O3HAKOMIIEHHE C oOpa3laMd OKCHAOB M OIKCaHHE HX CBOMCTB,
IojlyuyeHue, cooupaHue, pacro3HaBaHUE U H3YYEHHE CBOICTB BOJAOpoja (IOpeHHe), B3auMOJIEHCTBUE BOJOpPO/A C OKCHJIOM
meau(Il) (BO3MOXHO MCIOJIB30BAaHHWE BHJACOMATepHAOB), HaOJOJEHWE OOpa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIeZIOBAaHUE OCOOEHHOCTEH pAcCTBOPEHUS BEIIECTB C pa3UYHON PAacCTBOPHUMOCTBIO, MPUTOTOBJIIEHHE pACTBOPOB C
OTIpeIeIEHHON MAacCOBOHM J10JIeil pacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBHE BOJABI C METaJUIaMU (HATPUEM U KaJIbIIHEM)
(BO3MOXKHO HCIIOJIb30BAHME BHUJAEOMATEpPUAJIOB), OIpPEAEJIEHUE PAaCTBOPOB KUCIOT MU IIEJo4eld C MOMOIIBIO HWHIUKATOPOB,
WCCIIeZIOBaHHE 00Pa3I[0B HEOPraHMYECKUX BEMIECTB PA3NMYHBIX KIACCOB, HAOIIOJCHHEC U3MEHEHHUS OKPACKH WHIMKATOPOB B
pacTBOpax KHUCIOT W IIeJIovel, u3ydeHue B3ammojeicTBus okcumpa meau(ll) ¢ pactBopoMm cepHOM KHCIOTBHI, KHUCIOT C
MeTaJUlaMH, peaklUuil HeWTpajau3aluu, MOJyYeHHE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaJla JAPYTHM H3

pacTBOpa COJIK, PCIICHUEC SKCIICPUMCHTAJIIBHBIX 3a/1a4 110 TEMC «Baxxkneii mme Kiaccel HCOPraHNMYCCKUX COGHHHGHHﬁ))

[lepuonnueckuii 3axkoH u Ilepuonnueckas cucremMa xumuueckux anemenToB [[.J1. MenneneeBa. CTpoeHHE aTOMOB.

3
Xumunueckast cBsi3b. OKUCIMTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINI
[lepBple TOMBITKM KiIacCU(UKALUA XUMHUYECKHX 3JeMEeHTOB. [loHsiTHE O Tpymmax CXOAHBIX JJIEMEHTOB (ILEIOYHBIE U
3.1 IIETIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT am(pOTepHbIE OKCHABI U
TUJPOKCHIBI
[Tepuogmueckuit 3akoH. [lepuogmueckas cucrema xumuueckux d3iemeHToB J[.MI. MenneneeBa. KopoTtkonepuogHas u
3.2 mmHHONIeproaHas Gopmer [lepmonnueckoii cuctembl xumudeckux 3yemeHToB J[.M. MenpaeneeBa. Ilepuoasl u rpymmbl.
DU3MYECKUI CMBICI MIOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIIBI DJIEMEHTA
Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oronbl. DnekTpoHsl. CTpoeHHe 3JIeKTPOHHBIX 000JI04€K aTOMOB mepBbIX 20
33 xumudeckux snemeHToB Ilepmonmueckon cucremsl .M. MenneneeBa. XapakTepuCTHKa XUMUYECKOIO 3JIEMEHTA IO €ro
nonoxenuto B [lepuonnueckoit cucreme /.M. Menneneesa
3aKOHOMEpPHOCTH M3MEHEHHUs paJnyca aTOMOB XMMHYECKUX 3JE€MEHTOB, METAJIMYECKUX M HEMETaJUIMYECKHX CBOMICTB I10
34 rpynnam u nepuogam. 3Hauenue Ilepuonnueckoro 3akona u Ilepponnueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB JUISL pa3BUTHS
Hayky u npaktuku. JI.1. MenneneeB — yd€Hblll U I'paykJaHUH
35 Xumnueckast cBs3b. KoBaneHTHas (moyisipHas M HEMOJSpHAs) CBSI3b. DJIEKTPOOTPULATEIBHOCTh XMUMHUYECKHUX 3JIEMEHTOB.
' Wonnas cBs3b
16 Crenenp okucienus. OKMCIUTENBHOBOCCTAHOBUTENbHBIE peakiuu. [Ipomeccel okucienns U BoccTaHOBIEeHUA. OKUCINTENN U
' BOCCTaHOBUTENN
37 XUMHUECKUI HKCIEPHUMEHT: U3ydYeHHEe OOpas3I[oB BELIECTB METAJUIOB MU HEMETAJIJIOB, B3aUMOAECHCTBHE TMJIPOKCHJA IIMHKA C

pacTBOpaMu KHCJIOT U H.[GJIO‘-IGI\/JI, MPOBCACHNUC OINLITOB, WJIIOCTPUPYIOINUX MPUMEPLI OKUCIIUTCIBHO-BOCCTAHOBUTCIILHBIX




peakiuii (ropeHue, peakuu pa3aoKeHus, COeAUHECHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

BemectBo n xumunueckas peakuus. [loBTopenue

1.1

[lepuonnueckuit 3akoH. Ilepmonmueckas cucremMa xumuueckux odaemeHtoB J[.M. MenngeneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUH CBOWCTB XMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJ0B, KaJIMsl, KaIbLM U UX COCTUHEHUH B

COOTBCTCTBHHU C ITOJIOKCHHUEM JJICMCHTOB B HepHO)IquCKOﬁ CUCTCMC U CTPOCHUECM UX AaTOMOB

1.2

CTpOCHI/IC BEI[EeCTBA: BUALI XUMHUYECKONU CBS3H. THUMBI KPUCTAJNIMICCKUX peI_HéTOK, 3aBHUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA
KpHCTaHHHqCCKOﬁ peH.IéTKI/I U BHJA XHUMHYECKON CBS3H. KJ'IaCCI/I(i)I/IKaHI/Iﬂ U HOMCHKJIATYpa HCOPraHMYCCKHUX BCHICCTB
(MG)KI[}/HapOI[Haﬁ n TpI/IBI/IaHBHaﬂ). XuMHUYeCKHE CBOMCTBA BCUICCTB, OTHOCAIIMXCA K pPa3JMYHBIM KJIaCCaM HCEOPraHUYCCKUX

COC,I[I/IHGHPlﬁ, TCHCTUYCCKAsA CBA3b HCOPIraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYeCKUX peakluil Mo pa3iMyHbIM MpU3HAKaM (10 YHCIY M COCTaBy yYacTBYIOUIMX B PEAKIUH BEILECTB,
1o TernjaoBoMy 3P ¢eKTy, M0 HU3MEHEHHIO CTeleHEl OKMCICHHS XMMUYECKHX 3JIEMEHTOB, MO OOpPaTHMOCTH, MO YYaCTHIO
KataiauzaTopa). OK30- U SHIOTEPMHUUYECKHE PpEeaKlHUH, TePMOXUMHUYECKHe ypaBHEHHS. [loHSATHE O CKOPOCTH XUMHUYECKOU
peakuuu

1.4

ITonsarue o6 06paTI/IMBIX u H€O6paTI/IMI>IX XUMHUYCCKUX PCaKIHAX. IloHATHE O TOMOTEHHBIX H TCTCPOrCHHBLIX PCaKIHAX.
ITonsiTHE O XUMHYECKOM PaBHOBCCHU. CDaKTOpLI, BJIMAOIIUC HA CKOPOCTH XUMHYECKOMN pCakKi U TOJIOKCHUEC XHUMUYCCKOT'O

paBHOBECHUS
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OKHMCINTENBHO-BOCCTAHOBUTEILHBIE peakuu, 3JI€KTpOHHbII>i OaJlanc OKHCITUTEIIFHO-BOCCTAHOBUTEIILHOM peaKknuuu.

CocraBiieHue ypaBHeHI/Iﬁ OKHCJIIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ C UCITOJIb30OBAHUEM MCTO/Id 3JICKTPOHHOI'O OanaHca

1.6

Teopusi 3NEKTPOTUTUYECKON TUCCOLMAIUU. DJIEKTPOJIUTHl U HEIJIEKTPOJUThl. KaTHOHBI, aHMOHBI. MeXaHU3M IHCCOIUALUKI
BEIIECTB C Pa3IMYHBIMH BUAAMH XHUMHYECKOW cBsizu. CreneHb aucconuanuu. CHIbHBIC U cIaOble AJIEKTPOIUTHI. Peakuuu
WOHHOTO OOMeHa. Y CJIOBHS MPOTEKAaHUS PEaKIUidi MOHHOTO0 OOMEHa, MOJIHBIE U COKPAIIEHHBIC NOHHBIC YPaBHEHUS PEAKIUU.
CBolicTBa KM CJIOT, OCHOBAaHUH M COJICH B CBETE MPEICTABICHHUI 00 3JIEKTPOIUTHYCCKON Tuccoruanui. KauecTBeHHbIC peakiiuu
Ha WoHbI. [ToHsATHE O THApPOIN3E comei

1.7

XUMHUYECKHI YKCIIEPUMEHT: O3HAKOMJICHHE C MOJICTISIMU KPH CTAJTTMYECKUX PEMIETOK HEOPraHUYECKUX BEIIECTB — METAIIJIOB U
HeMeTaJuloB (TpaduTa U aiMasa), CIOKHBIX BEIIECTB (XJOpUAA HATPHUS); UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU

peakiy OT BO3JCWCTBUSA pPa3IMUYHBIX (DAKTOPOB; MCCIEIOBaHHE AJIEKTPONMPOBOJHOCTH PACTBOPOB BELIECTB, Ipoliecca




JIMCCOIMAIMKM  KUCIIOT, IIeJo4ed M cosedl (BO3MOKHO WCIIOJIb30BAHHME BHUAEOMATEPHAIOB); IPOBEACHHE OIBITOB,
WUTIOCTPUPYIOIIMX NMPU3HAKU IMPOTEKaHUs peakuuil MOHHOro odMeHa (oOpa3oBaHUE OCaJiKa, BbIJIEICHHUE Ta3a, o0pa3oBaHUE
BOJIbI); OIBITOB, WJLTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (TOpeHre, peaKkuu pas3ioKeHuUs,
COCI[I/IHCHI/ISI); pacinodHaBaHUC HCOPraHMYCCKHUX BCIICCTB C IIOMOIIbIO Ka4Y€CTBCHHBLIX peaKL{I/Iﬁ Ha HOHBbI; PCHICHUC

OKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramisr n ux COCAUHCHUA

2.1

OObmas xapaktepucTuka TramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue u
(u3rYecKkrue CBOWCTBA MPOCTHIX BEIIECTB — TajOreHOB. XWMHUYECKHE CBOWCTBA HAa TMpHUMEpPE XJopa (B3aMMOJCHCTBHE C
MeTaJulaMH, HeMeTaJulaMH, Iienodamu). XinopoBoaopoa. ConsiHasi KHCIO0Ta, XUMHUYECKHUE CBOWCTBA, MOTyYeHUE, IPUMEHEHHUE.

HeﬁCTBHC XJIopa 1 XJIOpOoBOJOpOaa Ha OpraHU3M 4YCJIOBCKA. Baxneiiue XJIOpHUAbI U UX HAXOKJICHHUEC B IIPUPOAC

2.2

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEIEHHU OKHUCIIECHUS.
CtpoeHue u (pu3nyeckre cBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJA U Cepbl. AJIIOTPOIHbIE MOAU(DUKALIUN KUCIOPOAA U CEPBI.
Xummnueckue cBoiictBa cepbl. CepoBOnOpOA, CTpOeHHE, (U3NYECKHEe M XUMHUYecKHe cBoicTBa. OKcuIbl cepbl Kak
MIPEJCTaBUTENIM KUCIOTHBIX OKCUAoB. CepHas KHUCIIOTa, (U3MUECKHEe U XMMHUYECKHE CBOMCTBa (00IIME KakK MpeIcTaBUTENs
KJacca KMCJIOT U crenuduueckue). XuMHYEeCKUe peakivy, JIeKallie B OCHOBE MIPOMBIIICHHOTO Croco0a MoJIydeHHs CepHOMI
kuciotel. [Ipumenenne. Conu cepHOM KHCIOTHI, KaueCTBEHHAs peakuus Ha cynbdar-noH. HaxoxaeHue cepsl U €€ COeqUHEHM
B NpHupoje. XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOIIEeH Cpebl COeMHEHUSIMU cepbl (KUCIOTHBIE T0K/U, 3arpsi3HEHHE BO3/1yXa U
BOI0EMOB), CLIOCOOBI €r0 MPEAOTBPALLEHUS

23

OOmras xapakrepucTuka 31eMeHToB VA-rpymnibel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE CTENIEHH OKUCIEHHUS. A30T,
pacmpocTpaHeHue B mpupoje, Gpusnyeckne u XMMUYECKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHaK, ero (pusndeckue
Y XUMHUYECKUEe CBOMCTBA, OJlydyeHue U npuMeHeHne. Coiu aMMOHUS, UX (GU3NYECKUE U XMMUYECKHE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHas peakuys Ha MOHBI aMMOHMsSI. A30THasl KHUCJIOTa, €€ MojydeHue, pru3nueckue u XMMHUYecKue cBoicTBa (obmue
KaK MpeACTaBUTENS Kilacca KUCIIOT U cnenuduueckue). McnonpzoBanue HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAJIbHBIX
yaoopenuil. XuMudeckoe 3arpsi3HeHHe OKpYXKarolleil cpeabl COeTUHEHUAMHU a30Ta (KUCIOTHBIE JOXKIM, 3arpsi3HEHUE BO3AYXa,

TTOYBHI M BOTOEMOB)

24

dochop, anmorpornusie Monudukanuu (ocdopa, pusnveckne u xumudeckue cpoiictBa. Oxcun docdopa(V) u dochopnas
KHCII0Ta, GU3NICCKIE U XUMHYECKHAE CBOMCTBA, moyrydeHue. Mcmonp3oBanue GpochaToB B Kauec TBE MHHEPATBHBIX Y00 PEHUI

2.5

OO6mrast xapaktepuctuka 37eMeHTOB [VA-rpynmel. OCOOCHHOCTH CTPOCHUST aTOMOB, XapaKTEpPHBIC CTEIIEHU OKHCIICHHS.
VYrinepon, anaoTpornHble MOAU(HUKAIIMU, pacpocTpaHEeHHWE B MPHUpPOJE, HHU3NYECKHe W XMMHUUYECKHE CBOMCTBA. AjcopOrus.
Kpyrosopor yriaepona B mpupoae. Okcuibl yriepoja, ux (U3MUYECKHE M XUMHUYECKHE CBOMCTBA, NEHCTBUE HA >KUBBIC




OpraHu3Mbl, TMOJY4YCHHE W TpPUMEHEHHE. DKOJIOTHYECKHEe MpoOJeMbl, CBsi3aHHbIE ¢ okcunom yriepoma(lV); rumoresa
r7100a71bHOrO MOTEIJIEHUS! KJIMMaTa; NapHUKOBBIN 3(dekT. YronpHas KuciaoTa U €€ coid, UX (U3NYECKue U XUMHUYECKUE
CBOMCTBa, TMOJNy4eHHEe M MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-WOHBL Vcmonp3oBaHUE KapOOHATOB B OBITY,

MCIUIMUHE, ITPOMBIINIJIICHHOCTH U CCJILCKOM XO03SCTBE

2.6

[lepBoHavabHBIC TOHSATHS OO0 OPraHMYECKUX BEMIECTBAX KAaK O COCMWHEHHX yriepoaa (MeTaH, 3TaH, dTWJICH, alleTUJICH,
9TaHOJI, TIIMIEPUH, YKCyCcHas Kuciorta). MIx coctaB u xumuyeckoe crpoeHue. [1oHsATHE 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKUpax, Oenkax, yrieBoJax — M MX POJIM B JKM3HU 4eJoBeKa. MaTepHaibHOE €IUHCTBO OPraHMYECKHX M HEOPT aHMYECKHX

COETMHEHUN

2.7

Kpewmnuii, ero ¢pusnueckue 1 XUMHYECKUE CBOWCTBA, IOJlydeHHE U npuMeHeHne. CoeauHeHUsl KpeMHUs B npupoae. Oomue
npencraBieHuss o6 okcune kpemHus(IV) m kpemHueBoit kuciore. CHIMKaThl, MUX HCIOJb30BaHHE B OBITY, MEIUIIMHE,
IPOMBIIJIEHHOCTH. BakHelimue cTpouTesbHble MaTepuasbl: KepaMuKa, CTEKJIO, LIeMEeHT, OeToH, xkene300eToH. IIpobiaemsl

0€30MacHOr0 UCHOJIb30BAHUS CTPOUTCIIbHBIX MaTCPHAJIOB B HOBCCHHGBHOﬁ KHU3HHU

2.8

XUMUUECKUH SKCIIEPUMEHT: H3ydeHHE O0Opa3ll0oB HEOPraHWYEeCKHX BEILIECTB, CBOMCTB COJSIHOM KHCJIOTBI, IPOBEICHHE
KAaueCTBEHHBIX PEaKIMil Ha XJIOPUJ-UOHBI U HAOIIOJEHHE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpa)karolye (U3NUYECKHEe U
XMMHYECKHE CBOICTBA TaJOr€HOB M HMX COCJUHEHWI (BO3MOXHO HCHOJIb30BAHHME BHJIEOMATEPHANIOB); O3HAKOMIIEHHE C
oOpa3iaMu XJIOPUIIOB (TaJOTE€HUAO0B); O3HAKOMJICHHE C OoOpasiamMu cepbl M €€ COeNMHEHUSMU (BO3MOXKHO HCITOJIh30BAHHUE
BHJIEOMAaTEpUaJIOB); HaAOMOJeHUE mpolecca OOyriaMBaHUS caxapa MoJ JAeHCTBHMEM KOHLEHTPUPOBAHHOM CEpHOW KHCIOTHI,
U3yuYeHUE XMMHYECKHX CBOICTB pa30aBICHHON CEPHOM KUCIOTHI, MPOBEICHHE KAYeCTBEHHOH peakiuu Ha Cylb(aT-HOH H
HaOMOIeHNe TMpU3HaKa e€ MpOTEeKaHMs; O3HAKOMJIEHHE C (PU3MYECKMMU CBOMCTBaAMHU a3o0Ta, ¢ochopa MU HUX COCAMHEHUU
(BO3MOXXHO HCITOJIB30BAaHUE BHJICOMATEPHAIIOB), o0Opa3liaMu a30THBIX M (POCPOPHBIX YAOOPEHMI; TMOJNydeHue, coOupaHue,
pacno3HaBaHUE U W3YYEHUE CBOMCTB aMMMAKa; MPOBEACHHE KAaYECTBEHHBIX peaklUuil Ha WOH amMMoHMs U (ocdar-uoH u
U3yuyeHHe IMPHU3HAKOB MX MPOTEKaHMs, B3aUMOJEWCTBHE KOHIIEHTPHUPOBAHHOM a30THON KHCIOTHI C MeIbl0 (BO3MOXHO
UCIOJIb30BAaHUE BHJIEOMATEPHANIOB); H3y4YEHHE MOJENEH KpHUCTAJUIMYECKUX pemérok anmasa, rpaduta, Qymnepena;
O3HAKOMJIEHHE C IPOLIECCOM aJCOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJEM U YCTPOMCTBOM IPOTUBOrasa;
NoJy4YeHne, coOMpaHue, paclio3HaBaHHEe M U3yuYeHHE CBOICTB YIIEKMCIOrO Tras3a; MPOBEACHHE KAaueCTBEHHBIX peaklIHui Ha
KapOOHAT- W CUIUKAT-MOHBI M U3yYCHHE MPHU3HAKOB WX TPOTCKAHUS; O3HAKOMJICHHE C MPOAYKIMEeH CHIIMKATHOM

IMIPOMBIIIJICHHOCTH ; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TCME «Baxkueimmme HeMeTalIbl U UX COCAUHCHUA»

MeTamisl 1 ux COCOAUHCHU A

3.1

0611_[21}1 XapaKTCPUCTUKA XUMHUUYCCKUX OJJICMCHTOB — MCTAJIOB Ha OCHOBAHHMHM HX IIOJIOKCHHA B HepI/IOI[H‘{CCKOﬁ CUCTEMC

XUMHYCCKUX 3JICMCHTOB ﬂI/I MenpaeneeBa u CTpPOCHHUA aTOMOB. CTpOGHI/Ie MeTajjoB. MeTammmueckas CBs3b U MeTalndecKas




KpHCTaJUIMYEeCKas PemeETKa. DISKTPOXUMUUECKUH PSJ] HAPSHKEHUI METaJIOB

32

dusnueckre U XMMHYECKHE CBOMcTBAa MeTaysioB. OOmue crocoObl MmojiyyeHus MerauioB. IIoHsATHE O KOppO3UM METallIoB,
OCHOBHBIE€ CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTajb, UyTyH, AIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY U

IMPOMBIIIJICHHOCTHU

33

[[lenounbie Metaiuibl: monoxkenue B llepmommueckoil cucteme xummudeckux snemeHToB J[.M. MenpaeneeBa; CTpoeHHE HX
aTOMOB; HaxoxjaeHue B mnpupoje. Pusnueckue W XUMUUYECKHE CBOWCTBa (Ha mpuMepe HaTpus M Kamus). Okcuabl u

TUAPOKCUIbI HATPUA U KaJINU . HpI/IMeHeHI/Ie mMESJIOYHBIX MCTAJIJIOB U UX COG)II/IHGHI/Iﬁ

34

[IlenouyHO3EMENBHBIE METAJUIBI MATHUM M KalbUUi: NOJIOKeHHE B Ilepmonuyeckoil cucreme XuMuyeckux snemeHTtos .M.
MeHnneneeBa; CTpoeHHME MX aTOMOB; HaXxokJAeHUE B mpupone. dusnueckne U XMMHUYECKHE CBOMCTBA MarHus M KaJIbLus.
Baxkneiimume coequaenus kanpluus (OKCHI, THAPOKCU, con). JKECTKOCTb BOJBI M CI1OCOOBI €€ yCTpaHEHHs

3.5

AmomuHuii: nonoxkenue B Ilepruonndeckoii cucteMe xumnueckux 3iaeMeHToB J[.M. Menzeneesa; cTpoeHre aToMa; HaXOXKIECHUE B
npupoje. uzndyeckue 1 XMMUYECKHUE CBOMCTBA alfoMUHMSL. AMdOTEepHbIE CBOWCTBA OKCHJIA U THIPOKCHIA ATFOMUHUS

3.6

Keneso: nmonoxenue B [lepruoguueckoil cucreme xumudeckux snementoB [[.M. Menaeneesa; crpoeHue aToma; HaXOXK/JIEHHUE B
npupozae. Ousnyeckue U XuMU4YECKUe CBOMCTBA kene3a. Oxcuasl, ruapokcuabl U comu xenesa(ll) m xenesa(Ill), ux cocras,

CBOICTBA U MOJIy4E€HHUE

3.7

XUMHUYECKHI DKCIEPUMEHT: O3HAaKOMJIEHHE ¢ 0oOpa3llaMd METaJuIOB M CIUIAaBOB, UX (U3WYECKUMHU CBOWCTBAMH; HM3Y4YCHHE
pe3yJIbTaTOB KOPPO3MH METAIJIOB (BO3MOXXHO HCIIOJh30BaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHAA
KaJIBIIUSL M HATPUS C BOAOW (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUAJIOB); UCCIEI0BAaHNE CBOWCTB XK ECTKON BOJIBI; MpoIiecca
TOpeHusi JKele3a B KUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS KadeCTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kajublus, amoMunus, nuHka, xene3a(ll) m xenesa(lll), menu(Il); maGmogeHune u omnmcanue
IPOIIECCOB OKpAIIMBAaHUs IUIAMEHH HMOHAMH HAaTpus, Kajius U Kajblus (BO3MOXKHO HCIIOJb30BaHHE BUEOMAaTEpPHAIIOB);
ucciaenoBanne aM(pOTEPHBIX CBOMCTB T'MIPOKCHAA AIFOMUHUS M TUIPOKCUIA IIUHKA; PEHICHHE KCIEePUMEHTAIbHBIX 3a/1a4y 110

TeMe «BaxkHeNIe MeTaJlIbl U UX COESIUHEHUS»

XuMUs 1 OKpYy’Karonas cpena

4.1

HoBble maTepuansl u TexHoJiormu. BemectBa um martepuasibl B IMOBCEIHEBHOM KU3HU 4YeJOBEKa. XHUMHUS U 3J0pPOBbE.
be3omacHoe wWCMOIB30BaHME BEIIECTB M XMMHUYECKMX peakuuii B ObiTy. [lepBas momols mpu XHMHUYECKHX OXOTax H

OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOM TI'PaMOTHOCTH. XUMHUYECKoe 3arps3HeHue okpyxatomeit cpeasl [IJIK. Pons xumuum B penieHuun
IKOJIOTUYECKUX TpoOseM. [IpupomHbie UCTOYHHKHU YTIIEBOAOPOIOB (yroilb, MPUPOAHBIA Ta3, HEPTH), MPOAYKTHl HX

Hepepa60TKH, X pOJIb B 6BITy W IPOMBIIIIJICHHOCTH




4.3 XUMHUYECKUI SKCTIEPUMEHT: U3y4eHHe 00pa3lioB MaTeprajoB (CTEKIIO, CIIaBbl METAJJIOB, MOJTUMEpPHBIE MaTEPUAJIbl)

MNPOBEPAEMBIE HA OI'D 1O XUMUU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MPOI'PAMMBI OCHOBHOI'O OBILIIEI'O OEPA3OBAHMUSA

Kona nposepsiemoro
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3yibTaTamM 0230BOr0 YPOBHS OCBOCHHSI OCHOBHOIM
o0pa3oBare/ibHOI NPOrpaMMbl OCHOBHOI0 0011ero oopa3oBanus Ha ocHoBe PI'OC

1

IIpencrasiieHue:

1.1

O TO3HABAaEMOCTH SIBICHUM npupoabl, IMOHUMAHHEC OOBEKTUBHOM 3HAYMMOCTH OCHOB XHUMHYECKOMH HAaYKH KakK
obOactu COBPEMCHHOI'O €CTCCTBO3HAHMA, KOMIIOHCHTA O6H_IGI71 KYJbTYPbI U HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

B YCJIOBUAX COBPEMECHHOI'O 06H_[€CTBa; IMOHMMAaHHUEC MECTAa XUMHU CPEAU APYTI'UX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOAAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX M TCOPETHUYCCKUX METOAAX HCCICIOBAHUA
BCIICCTB U U3YUCHUS XUMHNYCCKUX peaKHHﬁ; YMCEHHUEC UCIIOJIB30BaTh MOACINU IJIA 00BSACHCHUS CTPOCHUA aTOMOB U

MOJICKYJI

1.3

0o cdepax mnpodecCHOHAIBHONW JEITCIbHOCTH, CBS3aHHBIX C XUMHEH M COBPEMCHHBIMH TEXHOJOTHSMH,
OCHOBAaHHBIMU Ha JOCTHXKCHHUSX XMMUYECKONW HAYKH, YTO MO3BOJIUT OOYYAIOUIMMCS PACCMAaTPHBATh XUMHUIO Kak
chepy cBoeil Oynymied mTpoPecCHOHANBHON IEATETbHOCTH W CHeNlaTh OCO3HAHHBIA BBIOOP XUMHUHM Kak
npo(IIBHOTO IIpeMeTa MPH Iepexojie Ha YPOBEHb CPpeaHEro oomero oopa3oBaHus

BHa}IeHI/Ie CHUCTEMOM XMMHUYECKHX 3HAHUN U YMCHHUC TIPUMCHATbL CHCTCMY XUMHUYCCKUX 3HaHPII71, KOTOpasa

BKJIIKOYACT:

2.1

BAKHEUIINE XMMHYECKUE TMOHATHS: XUMHUYECKUU D3JIEMEHT, aTOM, MOJIEKYJA, BELIECTBO, MPOCTOE M CII0KHOE
BELIECTBO, OJHOPOAHAS U HEOJHOPOAHAs CMECh, OTHOCHUTEIbHbIE aTOMHAas U MOJIEKYJISIpHAs MAacChl, KOJIMYECTBO
BEIIECTBAa, MOJIb, MOJISIPHAsL Macca, MOJIIPHBIN 00BEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, CONb (CpemHss), XMMHUYEecKas
peaKIus, PeaKkiuu COCTUHEHUS, PEaKIUU PA3JIOKEHUs, PEaKIMU 3aMEIIEeHUs, PEaKIuu OOMEHa, TeIioBoi 3¢ ekt
peaKuuu, 3K30- U 3HIOTEPMHUYECKHE DPEAKIMH, PACTBOpP, MaccoBas J0Ji XUMUYECKOI'O 3JEMEHTa B COCIUHEHUH,
MaccoBasi 10Jis1 ¥ POLIEHTHAsI KOHLIEHTPALMSI BEILIECTBA B PACTBOPE, AP0 aTOMA, AJIEKTPOHHBIH CJI0i aTOMa, aTOMHas
opOuTanb, pamdyc aToMa, BaJICHTHOCTh, CTENEHb OKUCICHHS, XWMHYECKas CBS3b, JJIEKTPOOTPUIIATEIHHOCTD,
MOJIIpHAsi M HENOJISIpHAsh KOBAJICHTHAsl CBS3b, MOHHAsl CBS3b, METAJUIMUECKAas CBSI3b, KPUCTAJUIMUECKAs PELIETKA
(aToMHas, HWOHHas, MeETaJUIMYecKasi, MOJIEKYJsIpHAsA), WOH, KATUOH, AaHUOH, OJIJIEKTPOJIUT U HEIJIEKTPOJIHT,
ANEKTPOIIUTHYECKAS JUCCOIMAINS, DPEAKIMM HOHHOTO OOMEHa, OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIE pPEaKIIHH,

OKUCJIHUTECIIb 1 BOCCTAHOBUTCIIb, OKHUCJICHUC 1 BOCCTAHOBJICHUC, 3JICKTPOJIN3, XUMHWYCCKOC PABHOBCCHC, O6paTI/IMBIC n




H606paTI/IMBI€ PCaKnun, CKOpOCThb XUMHYECKOU PCaKn, KaTajan3aTop, HI[K, KOppO3uA MCTAJUIOB, CIIJIaBbI

OCHOBOITOJIArarolNe 3aKOHbl XMMHUM: 3aKOH COXpPaHEHUs Macchl, nepuoandeckuit 3akon /(.M. MeHneneeBa, 3aKoH

22 MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo
2.3 TEOPUU XUMHUU: aTOMHO-MOJIEKYJISIPHAS TEOPUSI, TEOPUS FJIEKTPOTUTUIECKON JUCCOIIUAIIUN
3 Brnanenne ocHOBaMM XMMHUUYECKOW IpaMOTHOCTH, BKIIOUAIOIIIEH:
yMEHHUE MPaBUIIbHO HCIOJIh30BaTh U3YUCHHBIE BEUIECTBA M MaTepHaibl (B TOM YHCIe MUHEpalbHbIE YI0OpeHus,
METaJUTbl U CIUIaBbl, MPOAYKTHI TIepepPabOTKH MPUPOJAHBIX UCTOYHUKOB YTJICBOIOPOJOB (YIJis, MPUPOIHOTO Tasa,
3.1 He(dTH) B OBITY, CEIHCKOM XO35HCTBE, HA MTPOM3BOACTBE W MTOHUMAHUE 3HAYCHHUSI KUPOB, OCIIKOB, YIJIEBOJOB IS
OpraHu3Ma 4YeJOBEKa; YMEHHE IPOTHO3UPOBATH BIIMSHHE BEIIECTB UM XUMUYECKHUX IPOLIECCOB HA OPraHu3M
YeJIOBEKA M OKPYKAIOUYI0 IPUPOAHYIO Cpely
3.2 YMEHUE HHTETPUPOBATh XUMHUUECKHE 3HAHUS CO 3HAHUSAMU JAPYTUX yU€OHBIX MTPEAMETOB
13 HAJIM4YKE OMbITa PabOThl C PAa3NTUYHBIMU MCTOYHMKAMU MH(POPMALUU MO XUMHUU (HAydyHAass ¥ HAYYHO -TIOMyJIsipHas
' JUTEpATypa, CIOBAPU, CIPABOYHUKU, HHTEPHET-PECYPCHI)
34 yMeHHEe O0BEKTHBHO OIEHUBATh MH(OPMAIUIO O BEIIECTBAX, UX MPEBPAIICHUSAX U MPAKTUYECKOM NMPUMEHEHHH U
) YMEHHE UCTOIB30BaTh €€ IS pelieHnus yaeOHO-TT03HABATeIbHBIX 3a/1a4
Brnagenue ocHOBaMM TMOHSATHIHOIO ammapara W CHMBOJHMYECKOTO SI3bIKa XUMHUHU IS COCTaBJICHUS (HOPMYI
4 HEOpPraHWYECKUX BEUIECTB, YPAaBHEHUN XMMHYECKUX peakiuii; ocHoBaMu xuMmuueckor HomeHkiatypsl (IUPAC u
TPUBHAIILHOMN)
YMeHue oOBSICHATH CBS3b TMOJOXKEHUs dJieMeHTa B Ileprmomuyeckoil cucreMe ¢ YUCIOBBIMU XapaKTEPUCTHKAMHU
5 CTPOEHHS aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB U 3apsl sijpa, oOIee YHCIIO 3JIEKTPOHOB), paclpeaeeHueM
AJIEKTPOHOB MO SHEPreTHUECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOIOB, KAIUS U KAJIbLIH
[IpeacraBnenre 0 TEPUOAMYECKOM 3aBUCUMOCTH CBOWCTB XHUMHUYECKHX OJIEMEHTOB (paguyc aroma,
6 AIIEKTPOOTPULIATEILHOCTB ), IPOCTHIX M CIOKHBIX BEUIECTB OT MOJIOXKEHUs 31eMeHTOB B [leprnonnueckoii cucreme
(B MasbIX MepuoAax U rNaBHbIX NOATPYIIAX) U 3JIEKTPOHHOI'O CTPOSHHS aToMa
7 YMeHue kiiaccu PUIMpoBaTh:
7.1 XUMUYECKHUE AJIEMEHTBI
7.2 HEOpraHWYEeCKHE BEIECTBA
7.3 XUMHUYECKUE PEAKIIUU




YMenue OIpCACIATh:

8.1 BAJICHTHOCTb U CTENIEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB, 3apsiJl HOHA
8.2 BUJI XUMHYECKOW CBSI3U U TUIl KPUCTAJUIMUECKOU CTPYKTYPbI B COEIMHEHUAX
8.3 XapaKTep cpebl B BOJHBIX PACTBOPAX BEIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCJIMTEIIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (GU3MUIECKUE U XUMHYECKUE CBOMCTBA:
0.1 MPOCTHIX BEIIECTB (KUCIOPOMa, 030H, BOJIOPOA, T'paduT, ammas, KpeMHUH, a30T, pocdop, cepa, Xjaop, HATpUH,
' KaJI{, MarHui, KaJIbIIMKA, aIFOMHUHUH, JKEJIe30)
CIIOJKHBIX BELIECTB, B TOM YHCII€ UX BOJHBIX PacTBOPOB (BoJa, aMMHaK, XJIOPOBOJOPOI, CEPOBOIOPO/, OKCHBI U
9 ruapokcusl MeramioB [-IIA rpynmn, amomunus, meau (I1), nmunka, sxeneza (II u 1), okcunsr yraepona (II u 1V),
’ kpemuus (IV), azora u docdopa (IIl u V), cepst (IV u VI), cepuucras, cepnas, a3otucras, a3otnas, gocdopHasi,
yroyibHas, KpEMHHEBAsi KUCIOTa U UX COJIH)
IPOrHO3UPOBAaTh U XapaKTepU30BaTh CBOWCTBA BEILECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEH e
9.3 BEUIECTB B 3aBUCUMOCTU OT HUX CBOWCTB, BO3MOXXHOCTb NPOTEKAHUS XMMHYECKMX IPEBPAILEHUM B pa3IMUHBIX
YCIIOBHSIX
10 YMeHue coCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEAKIIMii, B TOM YHUCIIE:
10.1 peakiMii HOHHOrO 0OMeHa
10.2 OKHCIIMTEIIbHO-BOCCTAHOBUTENBHBIX pPEaKIUN
10.3 WJUTIOCTPUPYIOIINX XUMUYECKHUE CBOWCTBA U3YUEHHBIX KJIACCOB (I'PYII) HEOPraHUYECKUX BEIIECTB
10.4 NOJTBEPKAAIOIUX F'€HETUYECKYIO B3aUMOCBA3b MEXAY HUMU
11 YMeHue BHIYUCIATH (IPOBOIUTH PaCcUEThI):
111 OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO XUMHUYECKOIO 3JIEMEHTa B
' CO€IMHECHUH
11.2 MacCOBYIO J0JIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEUIECTBA U €ro Maccy, 00beM ra3oB
114 [0 YPaBHEHHSIM XMMHUYECKHX pEaKIMii W HaXOMUTh KOJHMYECTBO BEIIECTBA, O0BEM M MacCy pPeareHTOB HIIU
' IPOIYKTOB PEAKIIUH
12 Branenue (3HaHue OCHOB):




OCHOBHBIMHM MECTOJaMKU HAYYHOI'O ITO3HAHUA (Ha6HI-O,I[eHI/Ie, HU3MCPCHUEC, OSKCIICPHUMCHT, MO,I[CJ'II/IpOBaHI/Ie) Ipu

12.1 W3YYCHHUH BEIIECTB M XUMUYECKHUX SBJICHHUI; YMEHHE CPOPMYIMPOBATH TPOOTIEMY U MPEAJIOKUT MYTU €€ PEIICHUS
12.2 Oe3omacHOi paboTHl ¢ XUMHYECKIUMU BEIIECTBAMH, XUMUYECKOM MMOCYA0M U TaO0OpaTOPHBIM 000PYyI0BaHUEM
npaBuiIaMu 0e30MmacHoOro oOpalleHusi ¢ BENIECTBAMHU, HMCIOJB3YEeMBIMH B TIOBCETHEBHOW KU3HH, IpaBUIAMHU
123 MOBEJICHUS B IIEIISIX COCPEXKEHUS 37]0POBbS U OKPYXKAIOIICH MPUPOIHONW Cpenbl; TOHMMaHue Bpea (OMacHOCTH)
' BO3/ICHICTBUSI Ha KUBBIE OpPraHU3MbI OINpPEAEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBUIEHUS U IMPEIOTBPAIICHUS HX
BPETHOTO BO3/IENCTBUSA
13 Hanuume npakTuueckrx HaBbIKOB MNIAHUPOBAHUS U OCYIIIECTBIICHUS CIEAYIOINX XUMUYECKHUX IKCIIEPUMEHTOB:
131 U3YYCHHE U OINHUCAaHUE (PU3NYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C (U3MYECKUMH U XUMHUYECKUMU
' SIBJICHUSIMH; OTBITHI, HJUTIOCTPUPYIOIIKE MPU3HAKK MTPOTEKAHUS XUMUYECKUX PEAKIIUM
13.2 M3YYCHHE CIIOCOOOB pa3/iesieHus CMecel
133 MOJIYYCHUE KHUCIOpPOAa W M3YYEHHE €ro CBOWCTB; MONYYEHHE BOJOPOAA M M3YUYEHHUE €ro CBOMCTB; MOJy4ECHHE
' YTJIEKUCIIOTO Ta3a U M3y4eHHE €0 CBOMCTB; MOJyYeHUE aMMHaKa U U3yUYEHHE €ro CBOMCTB
13.4 MIPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHON MacCOBOM J10JIE PAaCTBOPEHHOIO BEUIECTBA
135 NpUMEHEHUE MHANKATOPOB (JIAKMyca, METHJIOpaHka W (eHondTarernHa) s ONpenesieHus XapakTepa Cpenbl B
' pacTBOpax KUCIOT U HIeouei
WCCIICIOBAHNE W OIMCAHUE CBOMCTB HEOPraHMYECKHWX BEIIECTB PAa3MYHBIX KJIACCOB, M3YyYEHHE B3aUMOJICHCTBUS
13.6 KUCJIOT C METaJJITaMU, OKCHJJAMH METaJJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMU, COJISIMH; MOTYYEHUE
' HEPaCTBOPUMBIX OCHOBAHMI; BRITECHCHHE OJJHOTO METAJLJIA IPYTHM M3 PaCTBOPA COJIH; U CCIIeIOBaHUE aM(OTEpHBIX
CBOMCTB T'HJIPOKCH/I0B QJTIOMUHUS U LIMHKA
pelieHne SKCIEepUMEHTaJIbHBIX 3a7ady 1o TemMaM: «OCHOBHbIE KJIACChl HEOPTraHMYECKUX COEIMHEHHI;
13.7 «ONeKTpoIUTHYECKas AUcconuannsy; « Baxuenme HeMeTabl U UX COENUHEHUs»; « BaxkHenme MeTanisl U ux
COCTMHEHUS
XUMHUYECKU € IKCIIEPUMEHTBI, UIUTIO CTPUPYIOIIUE MPU3HAKY MPOTEKAHUS PEAKIIUA HOHHOTO 0OMEHa; KauyeCTBCHHbBIC
13.8 peaKIMd Ha MPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpPax HMOHBI: XJOPUI-, OpOMHA-, HOAUA-, Cyibdar-, docdat-,
' KapOOHAT-, CUJIMKAT-aHUOHBI, TUAPOKCU-MOHBI, KATHOHBI AMMOHUSI, MarHUs, KaJbllUs, alFOMUHUS, Kene3a (2+) u
xenesa (3+), meau (2+), TUHKA
14 Ymenue:
14.1 MPEACTABIATh PE3YNbTAThl AKCIIEPUMEHTa B (pOpME BBIBOAOB, JOKA3aTEIbCTB, TPAPUKOB M TAOJHII U BBISBISTH




OMIIUPHUYICCKUEC 3aKOHOMEPHOCTH

14.2 yCTaHaBJIMBAaTbL CBA3M MCXKAY pCaIbHO Ha6JIIOI[aeMBIMI/I XUMHUYCCKUMU  ABJICHHAMU W IIPOHCCCaAMU,

IPOUCXOAIMMHI B MAKPO- 1 MUKPOMHUPE, O0BSACHATH IPUYMHBI MHOI000pa3usl BEIECTB

HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM I'OCYJJAPCTBEHHOM

IK3AMEHE 110 XUMHNHA
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 IlepBOoHaYAIbHBIE XUMUYECKUE MTOHATHU SI

1.1 Yucteie BemecTBa U cMecu. CriocoObl pa3aesneHust cmeceit

1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHE 371eMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U ClI0KHBIE BEIIECTBA.

1.3 Xumnueckasi opmyna. BaleHTHOCT, aTOMOB XUMUYECKUX 371eMEHTOB. CTeneHb OKUCICHUS

14 3aKOH MOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTeNbHAsE aToMHasi Macca. OTHOCUTENbHAs MOJIEKYJIsipHas macca. MaccoBas 1071
' XUMUYECKOIO MIEMEHTA B COCIUHEHUN

Ls KomuuectBo BemectBa. Monb. Monsipaas Macca. MomsipHbiii 00b€M Ta30B. B3auMOCBs3b KOJMYECTBA, MAacChl M YHCIA
' CTPYKTYPHBIX €ITMHUI] BEIIECTBA

L6 OuU3NYECKUEe U XMMHYECKHE SBJICHUA. XUMHUYECKAsl peakius U e€ MpU3HAKU. 3aKOH COXPAaHEHHUS MacChl BEHIECTB. XUMHYECKUE
' ypaBHEHHS

2 Ilepnonnuecknuii 3akoH u llepuoanueckas cucrema xumnyeckux snemeHToB J[.M. MenneneeBa. CTpoeHrne aTOMOB

1 [Tepuonnueckuii 3akoH. [lepruonnyeckas cucrema xumuueckux 31eMeHToB .M. MenneneeBa. [lepuonsl u rpynmsl. uzndeckui
' CMBICJI TOPSIAKOBOrO HOMEPA, HOMEPOB NEPUO/IA U TPYIIIBI DJIEMEHTA

59 Ctpoenne atomoB. CocrtaB aToMmHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX 000J04eK aToMOB mepBbIX 20
' XUMUYECKUX 351eMeHTOB [lepnonnueckoit cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHYECKHX JJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajus, Kalblusg (paguyca aTOMOB,
2.3 AJIEKTPOOTPULIATENBHOCTH, METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) UM UX COECJUHEHHIl B COOTBETCTBHM C IOJIO)KEHUEM
31eMeHTOB B [leproanyueckoi cucTeMe U CTPOCHUEM X ATOMOB

3 Crtpoenue BeniecTa

31 Xumunueckast cBsi3b. KoBasienTHas (mosspHasi U HENOJAPHAs) CBA3b. DJIEKTPOOTPULIATEIbHOCTh XUMUYECKUX AlieMeHTOoB. MoHHas
' CBs13b. MeTajumdeckas CBA3b




Tumner KpUCTAJUIMYCCKUX peI_HéTOK (aTOMHaﬂ, HOHHAas, MeTaJ’IJ’II/I‘ICCKaﬂ), 3aBUCUMOCTh CBOMCTB BellecTBa OT THIIA

32 KPUCTAJUINYECKON PEIIETKU ¥ BUAA XUMHUYECKOU CBSI3U
4 Baxuneiimme npeacraBuTeaM HeOpranmdeckux seniects. Hemerannsl u ux coenrHenus. MeTtasbl U UX COSIUHEHUS
Knaccudukanuss ¥ HOMEHKJIAaTypa HEOPraHMYeCKHUX COEIWHEHHI: OKCHIOB (cojieo0pasyroliue: OCHOBHBIE, KHCIIOTHBIE,
4.1 am(poTepHbIe) U HeCcoae0o0pa3yrolme; OCHOBaHUHN (IIENOYM W HEpaCTBOPHUMBIE OCHOBAHUS); KUCIOT (KHCJIOPOICOAECpXKAIIUE U
OECKHUCIOPOJIHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIbIX)
40 ®dusnyeckne U XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJIOPOJA, XJOpa, KHCIOPOAA, cepbl, a3ora, ¢ocdopa,
yriiepoaa, KpeMHus
43 duznyueckue U XMMHUYECKHE CBOIMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIMTHUSA, HATPUSs, Kajus, MarHus W KaJblUs, aJIOMUHHUS,
' xKele3a. DINeKTPOXUMUYECKUN sl HAPSDKEHU MEeTalioB
4.4 du3nyeckne 1 XMMUYECKHUE CBOMCTBA BOJOPOJHBIX COCTMHEHNH HEMETAJIOB: XJIOPOBOAOPOIA, CEPOBOIOPOJA, AMMHUAKA
45 duznyueckne U XMMUYECKUE CBOWMCTBa okcuaoB HeMeraiuioB: cepol (IV, VI), azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV),
kpemHusA(IV). [Tonyuenne okcr10B HEMETAJIOB
4.6 Xumnueckue cpoiictBa okcuoB: MeTaiioB IA—IIIA rpynn, munka, meau(11) u xenesza(ll, IIT). ITonydyenune okcuaoB MeramuioB
47 XuMHYEeCKHEe CBOICTBA OCHOBaHMII M aM(OTEpPHBIX THUAPOKCHIOB (Ha MpHUMEpe T'HAPOKCHIIOB AIIOMHUHHUS, >Kelie3a, IMHKA).
' [Tonyuenue ocHOBaHMI U aM(pOTEPHBIX TUIPOKCHIIOB
43 OOmuye XMMUYECKHE CBOWCTBAa KHCIOT: XJOPOBOJOPOIHON, CEPOBOMAOPONHOHN, CEPHUCTOH, CEpHOH, a30THOH, (ochopHOM,
' KpEMHHEBOM, yroypHON. OcoOble XUMUUECKHE CBOMCTBA KOHIICHTPUPOBAHHOMN CEpHON M a30THOM KucnoT. [lonyduenue kuciaor
4.9 OO61mue XxuMu4ecKue cBoicTBa cpeqHux coiel. [lonyuenue coneit
4.10 [Tonyuenue, cobupanue, pacrno3HaBaHue BOAOPOa, KUCIOPOa, aMMHaKa, YIJIEKHCIIOro raza B 1abopaTopuu
4.11 [TonyuyeHnue aMMuaka, CEpHOI 1 a30THOM KUCIIOT B MPOMBIIUIEHHOCTH. O0111e crnoco0bl MOTy4YeHHs METalJIOB
4.12 I'enernueckas CBsI3b MEXKAY KJIAaCCAMU HEOPraHUUECKUX COCIMHEHUI
5 XUMHUYECKHE PEeaKIUU
51 Knaccugukanus XUMHYECKUX peakUuil M0 pa3JMYHbIM MIPU3HAKaM: [0 YUCIY U COCTABY yYacTBYIOIIMX B PEAKIMH BELIECTB, 110
' TerIoBOMY (G EKTy, 0 U3MEHEHHIO CTEeNeHEeH OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB
59 TenoBoii 3¢ (PpeKT XUMHUECKOH peaKIny, TePMOXUMHUYECKUE YPaBHEHUS. DK30- H SHAOTEPMHUUYECKUE PeakIiu. TepMoXuMuyeckre
' ypaBHEHHS
5.3 OKHUCIUTETLHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENM W BOCCTaHOBUTENU. IIporecchl OKHCIEHUS W BOCCTAaHOBJICHUS.




:‘)HCKTpOHHbIﬁ 0ajlaHC OKHCIIMTEILHOBOCCTAHOBUTEILHOM pCaKIuu

Teopus 3aeKTpoJUTHUYECKOM aAuccouuanuu. KaTHOHBI, aHMOHBL. OJIEKTPOJUTHI M HEAJIEKTpOIUThl. CuiibHbIE U cladble

>4 AN1eKTpOIUThl. CTEneHb 11 CCOHaIU

55 Peakiiuu voHHOro oOMeHa. YcCJIOBHS MPOTEKaHHs PEeaKIHi HOHHOrO OOMEHa, MOJHBIE M COKpaUIEHHbIE MOHHBIE YpaBHEHUS

) peakuumii

6 XuUMUs U OKpyXaromias cpeaa

6.1 BemectBa 1 mMarepuansl B MOBCEAHEBHOW XU3HU YelloBeka. be3omacHoe UCMOIb30BaHME BEIIECTB U XUMHYECKMX peakluil B

' nabopatopuu u ObiTy. [lepBas mOMOIIs MPH XUMUYECKUX 0XKOTaX M OTPABIICHUAX
XUMHUECKOe 3arpsi3HeHHEe OKpYXalolel cpenbl (KHMCIOTHBIE MO, 3arpsi3HEHHE MOYBBI, BO3/AYyXa M BOAOEMOB), CIIOCOOBI €ro

6.2 npenotBpamienus [lpenensnas nomyctumas konuentpanusa BemectB (I[11K). Poap xumuu B pemieHnn 3KOJIOTHYECKUX TPOOIIEM.
Ycusenue napHuKoBoro 3¢ dexra, pazpyuieHrue 030HOBOI'O €05
[Tpumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUH B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM

6.3 xo3siicTBe. [IpruMeHeHrne MeTajioB M CIUIaBOB (CTajlb, YyryH, AIOPATIOMHHHMA, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH HUX
coequHenuii. [ToHsTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4 [TpupoaHBIE HCTOUYHUKH YTIIEBOIOPOAOB (YroJib, IPUPOIHBIN ra3, HEPTH), MPOIYKTH UX MepepadOTKH (0€H3UH), UX POJb B OBITY U
IPOMBIIIEHHOCTH
[lepBoHauanbHble MOHATUA 00 OPraHMYECKHX BEHIECTBAX KAaK O COCIUHEHUAX yriiepojaa (MeTaH, 3TaH, STHIIEH, aleTHJIeH, STaHOI,

6.5 IJIMLIEPUH, YKCycHas kucnota). [ToHsTHe 0 OGMOJOrMYecKd Ba)KHBIX BEILECTBAX: JKUpax, Oelkax, YrieBojax — U MX POJH B JKU3HU
yesioBeKa

7 Pacuérsl:

7.1 1o (hopMysaM XUMHYECKUX COCAMHEHHM

7.2 Macchl (MacCOBOI1) O pacTBOPEHHOTO BEIIECTBA B pACTBOPE

7.3 10 XUMHUYECKHM YPaBHECHUIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA
Xumus. 8 knacc/I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIInoHepHOE 00IIECTBO
«M3narenscrBo«IIpocBereHuey;
METOANYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJISA
1. Xumus. 8 xknace. YueOnuk (aBtopst O. C. I'abpuensa, U. I'. Octpoymos, C. A. Cnagkos). 2.
MeTtoanaeckoe nocodue. 8 knacc (aBroper O. C. 'abpuensu, U. I'. Octpoymos, . B. Akcénona). 3.
[Iporpamma kypca xumuu Juist 8—9 kinaccoB o01eo0pa3oBaTeabHbIX yupexaeHuii (aBtopsl O. C.
I'abpuensn, C. A. Cnankos).
IHHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccuiickas snexkTpoHHas mkodia. https://resh.edu.ru/
«Cupunyc. Onmnaiiny . https://edu.sirius.online
MATEPUAJIIBHO-TEXHUYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
YYEBHOE OBOPYJIOBAHUE
Tabnmuna «llepuonuyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB »

Tabmuma «PacTBOpUMOCTD COJIE, KHCIOT U OCHOBAaHUM B BOJIE»

Tabnuna «AeKTPOXUMUYECKUH P HAPSKECHUM METaJIIOB»

OcHoBBI XuMH4eCcKUX 3HaHui. [IpaBuna npoBeneHus 1a00paToOpHBIX paboT
OBOPYJAOBAHME JJIs1 TPOBEJEHUSA TABOPATOPHBIX,
INPAKTUYECKHUX PABOT, IEMOHCTPAIIAM

HHTepakTuBHAs 10CKa

My b TUMEIUIHBINA TPOEKTOP

Becsl nabopaTtopHbI€ JIEKTPOHHBIE

KommuiekT anekTpocHaOxkeHUs

Cron-noabeMHHK J1abopaTOPHBIN

[IITaTuB yHUBEpCAIbHBIN

MOJEJIN, KOJUIEKLIM

Hab6op mMonerneit aToMOB JJ1s1 cOCTaBJICHUS MO/IeNeil MOJIEKYJI IO OpraHUYeCKOl U
HEOPraHUYeCKON XUMHUH

HaGop Monenelt kpucTamainueckux penieTok (anmas, rpaur, xene3o, KaMeHHas CoJib,
Jieql, MarHu#, Me/ib, YTJIEKUCIIbIN Ta3, 101)

Komnekmus «Bonoknay Komnekuus «Metamns»y  Komneknusa «Hedts u nponykTsl ee
nepepabotkm» Komnekuus «TommmBoy»

Komneknus «Hyryn u crane»  Komneknusa «IImactmacesry Komneknus «lllkana
TBepaocTn» Kosuekuus « ATFIOMUHUN

Komnnekuus «KameHHslit yroyib 1 npoayKThl ero nepepadbotkn» Komneknus «Ctekio u
uznenus u3 crexia» Kosmiekuus « Munepansl 1 ropHble OpoabD (48 BUIOB)
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