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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMuu Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTaBJIEHA HA OCHOBE TPEOOBaHUH K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBanus, npeactaBieHHbix B ®I'OC 000, a
TaKK€ Ha OCHOBE (QeaepanbHOll pabouelt MmporpaMMbl BOCHHUTAHHUS U C YYETOM KOHIEMIMK TpPENojaBaHus y4eOHOTO
npenMera « XuMus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XuMHUHM JaéT MpPEACTaBIECHUE O IENsIX, OOIIed cTpaTeruu OOy4YeHHUs, BOCHHUTAHUS WU Pa3BUTHS
oOyyJaronuxcsi CpeiCTBaMH yueOHOr0 MpeIMETa, YCTaHABIMBAET 00s3aTelIbHOE NMPEAMETHOE COJIEp )KaHKe, TIPEyCMaTPUBAET
pacrpeneneHue €ro mno Kiaccam M CTPYKTYpPUPOBAHHE IO pasfenaM M TeMaM IPOTpaMMbl IO XWUMHH, ONPENEIAET
KOJINYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO MOCIEA0BATEIIBHOCT U3YUECHUSI XUMUU C
y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKH YYEOHOIro IIpollecca, BO3PACTHBIX OCOOCHHOCTEU
oOyyJaronuxcsi, onpeneasieT BO3MOKHOCTA MpeAMeTa sl peaju3alud TpeOOBaHMM K pe3yjbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeabHO MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, a TakKe TPEOOBAHMM K pe3ybTaTaM O0ydeHHUs
XUMHUH Ha YPOBHE 1EJIEH U3yUYeHUS MIPEIMETa U OCHOBHBIX BUJOB YUYEOHO-MIO3HABATEIHHOUN AEATEILHOCTH 00yUYarOIIErocs mo
OCBOEHUIO y4eOHOTO CO/IEP KAHUS.

3HaHWEe XHUMHH CIYXUT OCHOBOW [isi (OPMHUPOBAHMUS MHUPOBO33PEHHUS OOyYarolIerocs, €ro MpeACTaBICHUN O
MaTepuajbHOM E€IMHCTBE MHUpPA, BAXHYIO POJb UTPAOT (OpMHUpPyeMble XMUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPruu U 00 SBOJIIOIUH BEIIECTB B MIPUPOJIC, O My TAX PEIICHUS TJI00aTbHBIX MPOOJIEM YCTOMUUBOTO Pa3BUTHS YEIOBEUYECTBA
— CBIPbEBOM, IHEPTETUUECKOM, MUIIIEBON U IKOJIOTMYECKON O€30M1acHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSL.

N3ydenune xumuu:

CIIOCOOCTBYET peayin3allii BO3MOKHOCTEH JUIsl caMOpa3BUTHA M (OPMHUPOBAHUS KYJIbTYphI JIMUHOCTH, €€ 0OImel u
(GyHKIHOHATBHOM IPAMOTHOCTH;

BHOCUT BKJIaJd B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEM OOydYaromuxcs, HAaBBIKOB HX
CaMOCTOSATEILHON Y4eOHOU IesTEeIHbHOCTH, DKCIICPUMEHTATBHBIX W HCCICIOBATEIHCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM NeITebHOCTH;



3HAKOMUT CO CHeu(UKON HaydHOrO MBIIUICHHUS, 3aK1a/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha €JUHCTBO MPUPOIBI U
YeJIOBEKa, SIBJISIETCS] OTBETCTBEHHBIM ATArioM B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUaIOLIUXCS;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-HAYUYHBIM 3HAHUSAM, K MPUPOJE, K YETIOBEKY,
BHOCHUT CBOM BKJIAJ] B 9KOJIOTMYECKOE 00pa3oBaHUE O0YyHArOIIUXCS.

JlanHble HarpaBieHUs B 00YYEHUU XMMHUHU O00ECHEeYMBAIOTCS CIELM(PUKON colepx aHusl yueOHOro npeaMera, KOTOpbIi
ABJISIETCS IE1arOTMYECKH aJallTUPOBAHHBIM OTPaKEHHEM 0a30BOM HayKH XMMHUU Ha ONPEAECIEHHOM dTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOLIEr0 OOpa30BaHHS OPUEHTUPOBAH HA OCBOEHHE OOYYarOIIMMMCS CUCTEMbI
IIEPBOHAYAJIBHBIX IOHATHM XUMHH, OCHOB HEOPraHWYECKOM XWMHHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IOHITHUM
OPraHUYEeCKON XUMHUH.

CtpyKTypa conepkaHus MpOTpaMMbl MO XUMHUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAXO0Ja K €€ H3yuYeHHIO.
ConeprkaHue CKIaJbIBA€TCA U3 CUCTEMBI ITOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMUYECKOM
peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPIaHM30BaHbI 110 IMPUHLUITY IOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHMM HAa OCHOBE
TEOPETUYECKHUX IIPEICTABICHUNA PA3HOIO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona 1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— MpeACTaBIEHUHN 00 3EKTPOIUTHUECKOHN TUCCOLMAINY BELIECTB B pACTBOPAX.

Teopernueckne 3HAHMS pACCMATPUBAIOTCS HA OCHOBE SMIHMPUYECKH TOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCIEAOBATENIBHO OT OJHOIO YPOBHS K JPYrOMY, BBINOJHASA (PYHKUUU OOBSICHEHHS W MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS U BOBMOXXHOCTEHN MPAaKTUYECKOT0 MPUMEHEHHMS U MOTYUYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHne mOporpaMMbl MO XHUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XHMHUYECKOM COCTaBIISIOLIEH
HAay4YHON KAapTHHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOABI, LIEHHOCTHOIO OTHOUIEHUS K HAyYHOMY 3HAaHHIO U METOJAM
NO3HaHUsA B HayKe. M3ydyeHHe XMMHUU MPOUCXOAUT C MPUBJICYEHUEM 3HAHUN M3 paHee M3YUYEHHBIX y4eOHBIX MPEAMETOB:
«Oxpyxarommii Mup», «bnonorus. 5—7 kimaccs» u «Pusnka. 7 Knace.

[Ipy u3yyeHUn XUMHHM OPOUCXOIUT (OPMHUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HAyKHW Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKOW AESATEIIbHOCTH YEJOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOM KYJbTYpbl. 3ajada



y4eOHOTr0 MpeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMUUECKUX 3HAHUM — BaXKHEHIIUX (PaKTOB, MOHSATUNA, 3aKOHOB U
TEOPETHUUECKUX TOJOXKEHHUHM, AOCTYMHBIX 00OOIIEHNII MHPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKW, B MPHOOIICHHUU K
HAyYHBIM METOJaM TIO3HAHWS TPU H3YUYEHUU BEIIECTB U XUMHUYECKUX peakiui, B (HOPMUPOBAHMM U PA3BUTHHU
MO3HABATENbHBIX YMEHUN W MX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHOM W Yy4eOHO-UCCIEAOBATENbCKOW JAESITeNIbHOCTH,
OCBOEHMH MPaBUJI 0€30MaCHOr0 OOpAIlEHHsI C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipu u3yuyeHNN XUMHUHU Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaXKHOE 3HAUCHHE TPUOOPEIH TaKHe LEIH, KaK:

— (QopMUpOBaHHE WHTEIJIEKTyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa3oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOATENLHOMY MPUHATHIO PEIIEHUH, CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHUS Ha CUCTEMATHYECKOE MPUOOIIEHUE 00YyUaIOIMXCsl K CAaMOCTOSTEIbHOM MO3HABATEIHLHOM
NEeSITENHbHOCTH, HAYYHBIM METOAaM MO3HAHUS, (POPMHUPYIONTUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecrnieyeHre yCJIOBUM, COCOOCTBYIOIIMX MPUOOpPETEHHIO OOYYalOIIMMUCS OMbITa Pa3HOOOpPA3HOM JEesTENbHOCTH,
MO3HAHUSA W CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIIMX yHUBEPCAIbHOE 3HAUCHHUE IS
Pa3JIMYHBIX BUJIOB JIEATEIILHOCTH;

— (popMupoBaHue o01Iell PYyHKIMOHAIBHONW U €CTECTBEHHO-HAYyYHOU I'PaMOTHOCTH, B TOM YHUCJIE YMEHUU OOBACHATH U
OIICHUBATh SBJICHUSI OKPY>KAIOIIEro MHUpPA, UCIIOIb3Ys 3HAHUS U OIbIT, MOJYYCHHBIC TIPU U3YUYCHUU XUMUH, TPUMEHSITh UX
IIPY pEIIeHUH POOJIEM B TIOBCETHEBHOM KU3HU B TPYAOBOH JCATEIBHOCTH;

— (opMHUpOBaHKHE Yy OOYYAIOIMUXCS TYMAaHUCTUYECKUX OTHOIICHUW, MOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUM ISt
BbIPAOOTKH HKOJOTHYECKU 1E€JIECO00PA3HOr0 MOBEACHHSI B OBITY M TPYIOBOM JAESITEIBHOCTH B LEISAX COXPAHEHMSI CBOETO
310POBbS M OKPYKAIOLIEN IPUPOTHOM CPELBI;

— pa3BUTHE MOTMBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M CAMOBOCIWTAaHHWIO Ha OCHOBE YCBOEHUS
00I11eueI0BEYECKUX IIEHHOCTEHM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO U HAIIPaBICHHOCTH JalbHEUIIEro 00yUueHusl.

OO61iee yKciio 4acoB, OTBEIEHHBIX JJI U3YUYEHUSI XUMUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusi, cocTapisier 136
yacoB: B 8 ki1acce — 68 yacoB (2 yaca B Hezento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaya/IbHbIe XUMHYECKHE TOHATHS

[IpeameT xumun. Ponb XUMUM B )KM3HU 4YeJIOBEKa. XMMUA B cUCTEME HayK. Tesia u BeniectBa. @U3NUECKUEe CBOMCTBA
BEILIECTB. ArperaTHoe cocTosiHue BemlecTB. [loHsaTHE 0 MeTo/1ax MOo3HAHUS B XUMHUU. YKCThIe BemecTBa U cMecH. CriocoObl
pa3eyIeHus] CMECEM.

ATOMBI U MOJEKYJbl. XUMUYECKUE 3eMeHThl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpoCThie M CIIOKHBIEC BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

Xumudeckass ¢opmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHX DJJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECCTB.
OtHocuTenbHas atomHas Macca. OTHOCUTENIbHAsE MOJIEKYJisipHas Macca. MaccoBasi J0Jisi XUMHYECKOTO JJIeMEHTa B
COEJIMHECHUM.

KonuuectBo BemiectBa. Mosib. MossipHast macca. B3auMOCBsI3b KOJIMYECTBA, MAcChl M YHUCIA CTPYKTYPHBIX €IMHUIL
BemecTBa. Pacu€Tel o hopMynaM XUMHYECKUX COSTMHEHUM.

Ou3nuecKue U XUMUYECKHUE SIBICHUS. XUMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH COXPAHEHHUS MacChl BELIECTB.
Xumudeckue ypaBHeHus. Kiraccupukanus XuMU4IeCcKUX peakiuil (CoeIMHEHUs, Pa3IOKEHUs, 3aMeIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0i, mpaBuiaMu paOOThl B JIabopaTopuu U npuéMamu oOpalieHus: ¢ J1abopaTOpHbIM
o0opyjoBaHWEM, H3y4YCHHE M ONHcaHue (PU3UYCCKUX CBOMCTB OOpa3IOB HEOPraHMYCCKHX BEIISCTB, HAONIOJCHUE
dbuzndeckux (TUIaBjIeHUE BOCKA, TasHHUE JIbJla, pACTUPAHKE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIUS BOJIBI) M1 XUMHUUECKUX
(ropeHue cBeuH, MpOKaIMBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOM) sIBICHUM, HAOIIOJCHUE U ONHCaHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIui (pa3ioKeHHe caxapa, B3auMOJEHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi,
pasznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aumojeiicTBHE xeje3a ¢ pacTBopoM conu menu (II), mzyuenue
CIOCOOOB pa3feieHusl CMecel: C MOMOLIbI0 MarHuTa, (PUIBTPOBAaHWE, BbIIAPUBAHUE, IUCTWILIALMS, XpomaTtorpadus,
IPOBEJICHUE OYMCTKU TIOBAPECHHOW COJIM, HAOJIOJCHWE W OMHCAHUE PEe3yJhTAaTOB MPOBEJCHUS OMbBITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAaHEHUS MACChl, CO3JIaHKE MOJICJICH MOJIEKYJI (IIapOCTEPIKHEBBIX).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB



Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopox — anemMeHT M mpocroe BemecTBo. HaxoxkaeHue kucinoponaa B
npupojae, (Qu3MUecKrue W XUMHUYecKHe cBoiicTBa (peakiuu ropenusi). Oxcunbl. [lpumenenme xucnmopoga. CrocoOsbl
NOJIyYeHHs] KHUCIOpoJa B J1a0OpaTopuu M MpOMBIIIIEHHOCTH. KpyroBopotr kucinopona B npupoge. O30H — auioTpornHas
MOJH(PUKALHS KUCIOPOJA.

TemnoBoit 3¢p(deKT XUMHUECKON peaklud, TEePMOXMMHUYECKHUE YPaBHEHMs, HK30- M SHIOTEPMHUECKHE DPEAKIIHH.
TomnuBo: yrois u MeTaH. 3arps3HeHUe BO3yXa, yCUIIEHHE MapHUKOBOro 3 dekra, pa3pyuieHue 030HOBOTO CIIOSL.

Bogopon — anement u npoctoe BeuiecTBo. Haxoxkienue Boiopoaa B npupoje, Gpu3nueckue u XUMUYECKUe CBOMCTBA,
npUMEHEHUE, CocoObl monydeHusi. Kucnotsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel M0 XUMHUUYECKUM YPABHEHUSIM.

®usnueckne cBorcTBa BOoAbl. Boma kak pactBoputrens. PacTBopbl. HacellieHHbIE M HEHACBIIEHHBIE PACTBOPHI.
PactBopumoOCTh BemiecTB B Boje. MaccoBas J0Ji BEIIECTBA B pacTBOpe. XMMHUECKUE CBOWCTBAa Bojbl. OcHOBaHus. Poib
pacTBOPOB B IPUPO/IE U B KU3HU YesioBeka. KpyroBopot Boabl B IpUpoie. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OUMCTKA
IPUPOJHBIX BOJ.

Knaccuduxanus Heopranuueckux coenuHeHuid. Okcupanl. Knaccudukanuss okcuaoB: cosjeoOpasyroiiye (OCHOBHEIE,
KHCJIOTHBIE, aMpoTepHbIe) U HecosneoOpazytonie. Homenknatypa okcuaoB. @u3ndyeckue 1 XUMUYECKHE CBOICTBA OKCHIOB.
[TonydyeHune OKCUIOB.

OcHoBanusa. Krnaccudukaiuss ocHoBaHUM: MIENOYM W HEpacTBOpUMBbIE oOcHoBaHUs. HoMeHkmatypa OCHOBaHUM.
Du3NYECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [loryduenne ocHOBaHU.

Kucnorel. Knaccudukanus kucinor. Homenkinarypa kuciorT. Pu3MYecKUe U XHUMHYECKUE CBOMCTBAa KHUCIOT. Psij
aktuBHOoCcTH MetaiuioB H. H. bekerosa. [lonyuenue kucnor.

Conu. Homenknatypa cosneil. @u3ndeckrue U XuMH4YecKre cBoiicTBa coneil. [lonyuenue coneit.

I'eneTnueckas cBs3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPEJIETICHUE COJIEPKAHUSI KUCIOPOJa B BO3/AyX€E, MOJy4YeHHE, COOMpaHHUEe, paCllO3HABAHUE U U3YUYCHHE
CBOMCTB KHUCIJIOpOJA, HAOJIIO/IEHNE B3aUMOJACHCTBHS BEIIECTB C KUCIOPOJIOM M YCJIOBHS BO3HHMKHOBEHHUS W MPEKPALICHUS
ropenus (moskapa), o03HaKOMJIEHHE C 00pa3liaMi OKCHJIOB M ONTMCAaHUE UX CBOMCTB, MOJyUeHUEe, COOUpaHue, pacrio3HaBaHue U
U3y4YeHUE CBOMCTB BOJOpoOAa (ropeHue), B3aumojnencTsue Boaopoja ¢ okcuaomM meau (II) (BOo3MOXHO HCHOJIB30BAHHE
BUJICOMATEPUATIOB), HAOII0IeHUE OOpa3IlOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAHHE OCOOCHHOCTEH pPacTBOPEHUS



BEILIECTB C PAa3JIMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAaCCOBOW JIOJIE€W PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCICTBUE BOJIbI C METaUIaMu (HATpPUEM W KaiblleM) (BO3MOXHO HMCIOJb30BaHUE BHIEOMATEPHAIIOB),
UCCIIeIOBaHUE 00pa3ll0B HEOPTraHMYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJACHNE U3MEHEHUsI OKPACKU UHIUKATOPOB B
pacTBopax KHUCIOT U IIesnouyed, uzydeHue B3aumopeicTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KUCIOTBI, KUCIOT C
METAJUIAMH, PEAKLIUN HEUTPAIU3ALMU, MTOTYyYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO METala APYTHM W3
pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHeunme Kiaccbl HEOPraHUUECKUX COCTMHEHUI.

Iepuoanuecknii 3axkon u Ilepuoamyeckass cucrema xumudeckux jemeHToB . M. MengeneeBa. CtpoeHue
aToMOB. XUMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIINH

[TepBbie MOMBITKK KIaCCU(PUKAIIMM XUMUUECKUX 3J1€MEHTOB. [loHsATHE O Tpymnmax CXOAHBIX JIEMEHTOB (IEJIOYHbBIC U
MIEIOYHO3EMENTbHBIC METAJIBI, TaJOTEHBI, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPhIE 00pa3yloT amMQOTEpHBIE OKCHUILI U
TUIPOKCUBL.

[lepnomnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux sieMeHToB . M. MenneneeBa. KoporkonepuoaHas u
muHHONIepuoaHas (gopmbl Ilepronuueckoit cucrembl xumudeckux snemeHToB [[. Y. Menpaeneesa. Ilepuonbl U rpymnimsl.
DU3NYECKUN CMBICIT OPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIBI AJIEMEHTA.

Ctpoenne aromoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTPOCHUE AIIEKTPOHHBIX 00070YEK aTOMOB MEPBHIX
20 xumuueckux 3neMeHToB [lepuoanueckoii cucremsl [1. V1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €0
nojoxeHuro B Ilepuoanueckou cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHS Paguyca aTOMOB XMMHUYECKHUX JIEMEHTOB, METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
0 TpyINIaM U NepPUoaaM.

3nauenue Ilepuoauueckoro 3axkoHa u llepmoanyeckod CHUCTEMBbI XMMHUYECKHX 3JIEMEHTOB JIsl Pa3BUTUS HAyKU U
npaktuku. 1. I. MenaeneeB — yuy€Hblid U TPayKIaHUH.

Xumnueckas cBsizb. KoBanmeHTHas (TMOJisipHAsE W HEMOJSpHas) CBs3b. OJIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX
ayieMeHTOB. lOHHAs CBS3b.

Crenenb oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponecchl OKHCIEHUS W BOCCTAaHOBJICHMSI.
OKucauTeN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



U3y4eHre 00pa3lioB BEUIECTB METAJIOB M HEMETAJUIOB, B3aMMOJEHCTBHE TMAPOKCUIA [IMHKA C PACTBOPAMM KHUCIIOT U
IeJI0YeH, TPOBEICHUE OMbBITOB, WUIIOCTPUPYIOMIUX TMPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakIuil (ropeHue,
peaKIuu pa3oKeHus, COSTUHEHUS ).

Mescnpeomemmoie cea3u

Peanuzanus MeXNpeaMETHBIX CBSA3€M NMPU M3YYEHHM XUMHUH B 8 KIIacCce OCYLIECTBISIETCS Yepe3 HCIOJIb30BAaHUE Kak
OoOIlIMX €CTeCTBEHHO-HAYYHBIX TOHSTHM, TaK M TOHATUN, SBISIOMIMUXCS CUCTEMHBIMU IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O [IUKJIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAYYHBIM (DakT, rUmoresa, TeOpus, 3aKOH, aHAJIU3, CUHTE3, Kiaccu(uUKaIus,
NEPUOJUYHOCTD, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, U3MEPEHUE, MOJIEIIb, SIBIICHHUE.

®uzuka: Marepusi, aToOM, 3JEKTPOH, IMPOTOH, HEWTPOH, HMOH, HYKJIWJA, H30TOIbI, PAaJUOAKTUBHOCTH, MOJIEKYJIA,
3IIEKTPUYECKHUM 3aps]], BELIECTBO, TEJIO, 00bEM, arperaTHOE€ COCTOSHUE BEILECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHULIBI
U3MEpEHHUs, KOCMOC, TIaHEeThI, 3BE3/1b1, CoJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpabl, TOPHbIE MOPOABI, IMOJE3HBIE MCKOMAEMbIC, TOIUIMBO, BOIHBIC
pecypchl.

9 KUIIACC

BemrecTBo M XUMHMYeCKasi peaKkuus

[lepnogmueckuit 3akoH. [lepnomnmueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KAIbIU U UX COCAMHEHUN
B COOTBETCTBHHU C MOJIOKEHUEM 3JIEMEHTOB B [leprnoinueckoi cucTeMe u CTpPOEHUEM UX aTOMOB.

Crpoenue BemecTsa: BUAbl XUMUYECKOU CBA3HU. THIBI KPUCTANIMYECKUX PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
TUIA KPUCTAJUIMYECKON PEIIETKU U BU1Aa XUMAYECKOU CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIUXCSA K
pa3IMYHBIM KJIACCAM HEOPTAaHMUYECKUX COEAMHEHUI, TeHETUYECKas CBsI3b HEOPTaHUYECKHUX BEILLECTB.

Knaccudukanys XuMUYECKHX peakiuid MO Pa3uvHbIM MPU3HAKAM (TI0 YMCIY W COCTaBY yYaCTBYIOIIMX B PEAKIIHH
BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO CTENEeHEH OKUCIEHUS XUMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO
YYaCTHIO KaTaau3aTropa). IK30- U SHIOTEPMUUYECKHE PEAKIINN, TEPMOXUMHUYECKUE YPABHEHHUS.



[TonsitTue o ckopocTH XuUMUYECKOM peakiuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX XWMHUUYECKHX DPEaKIUAX.
[ToHATHE O TOMOTE€HHBIX U reTeporeHHbIX peakuusax. [lonstue o karanuse. [lonsTue o xumuyeckoMm paBHoBecuU. DAKTOPBHIL,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOM pEaKIIMU U MOJIOKEHUE XMMUUECKOTO PAaBHOBECHS.

OKUCIUTETBbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU, SJEKTPOHHBIA OaJlaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOW pEaKIIUu.
CocraBneHue ypaBHEHHI OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OalaHca.

Teopusi BAEKTPONUTUYECKONW OUCCOLMALMU. OJNEKTPOJMUTBI M HEIJIEKTPOIUTh. KaTHOHBI, aHUOHBL. MeXaHU3M
JIMCCOIMAIINKM BEIIECTB C pPa3IUYHBIMH BHUJAMU XUMHUYeCKol CBs3u. CreneHp auccornuanuu. CuiibHble W ciaObie
BIEKTPOIUTHI.

Peakuun noHHOro OOMEHa. YCIOBUS MPOTEKAHUS pPEAKIM MOHHOTO OOMEHA, TOJIHbIE U COKpAIEHHbIC HOHHBIC
ypaBHeHUs peaknuii. CBOWCTBAa KUCIOT, OCHOBAaHUH U COJICH B CBETE MPEICTABICHUN 00 JEKTPOIIUTUUECKON TUCCOITUAINN.
KauectBenHbie peakuuu Ha HOHBL. [IoHATHE O TUIPOIU3E CONIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHUE C MOJICTISIMA KPUCTAJUTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIOB U HEMETaUIoB (rpaduTta
U ajlMa3a), CJIOXHBIX BEIIECTB (XJIOpUAa HATpHUs), UCCIEAOBAHHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JICHCTBUS PA3THYHBIX (DAaKTOPOB, MCCIIECIOBAHUE DJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIHAIIUU
KHUCIIOT, TIeJIoYel M cojied (BO3MOXKHO MCHOJB30BAHME BHJIEO0 MATEpPUAJIOB), MPOBEICHUE OMbBITOB, WLIIOCTPUPYIOIIUX
MPU3HAKU MPOTEKaHUs PEaKIUid MOHHOro oOMmeHa (0O0pa3oBaHHME OCajKa, BBIJIEJIEHUE Ta3a, 00pa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIui (TOpeHUE, PEaKIuu Pa3JIOKEHUs, COCAUHEHNUS ),
pacno3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIMN HA MOHBI, PEHICHUE IKCIEPUMEHTAIBHBIX
3a/1a4.

HeMmeTanibl 1 MX COeIMHEHU S

O6mast xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTeNeHu okucieHus. CTpoeHue u
dbu3uYeCKre CBOMCTBA MPOCTHIX BEIIECTB — rajoOreHOB. XMMHUUYECKHE CBOMCTBA Ha MpUMEpE XJopa (B3aUMOJICUCTBUE C
MeTallylaMy, HeMeTaJylaMu, Iienodamu). XJopoBojopon. ConsiHas KUCIOTa, XUMHYECKHE CBOMCTBA, TOJIyYEHUE,
npuMeHeHue. JledcTBue Xjopa M XJIOPOBOJOPOJA HAa OpPraHW3M YeJIOBEKAa. BakHeWIne XJIOpUIbl MU UX HAXOXKJICHUE B
pUpPO/IE.

O6mas xapakTepuctuka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIICHUS.
Crpoenue U Qu3NUECKUE CBOMCTBA MPOCTHIX BEMIECTB — KHUCJIOPOAA M CEPbl. AJIJIOTPOIHbIE MOAU(DUKALMKM KUCIOPOJa U



cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOAOPO, CTpOEHUE, (PU3NUECKHEe U XHUMHUYECKHe CBOMCTBA. OKCHIBI cepbl Kak
IPEICTaBUTENN KUCIOTHBIX OKCHA0B. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKHE CBOICTBa (00IIME KaK MpPEeACTaBUTENS
KJ1acca KUCIOT U crienuduieckue). XUMUUECKUE PEaKInu, JIeKallue B OCHOBE MPOMBIIIIIEHHOTO CI0c00a MOJy4YeHHs CEpHON
kucnoThl. [Ipumenenune cepHoit kuciaoTel. Cojii CEpHOWM KHMCIIOTHI, KaYECTBEHHAs peaklus Ha cyib(aT-uoH. HaxoxaeHnue
ceppl U €€ COCIUHEHH B NpUpoJie. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH cpelbl COEAMHEHUSIMHU Cepbl (KHCIOTHBIE
JOXH, 3arpsI3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAIIECHHUS.

OO0mas xapakTepucTUKa 31eMeHTOB VA-rpyribl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTETIEHU OKUCIICHUS.
A30T, pacnpocTpaHeHue B MpuUpoje, (pusmueckue n XxUMHUYEcKue cBoiicTBa. Kpyrosopor azora B mpupoge. AMMHUAK, €ro
¢u3nueckre 1 XMMUYECKHUe CBOMCTBA, MOJydyeHue v npuMeHeHue. Conu aMMOHUS, UX GU3HUECKUE U XMMUYECKHE CBOWCTBA,
npuMeHenne. KadecTBeHHass peakiusi Ha MOHBI aMMOHHUSA. A30THasl KUCIIOTa, €€ TMoilydeHue, GU3NYeCKue U XUMUYECKUE
cBOicTBa (00IIME Kak MpPEACTaBUTENs Kiacca KUCIOT U cneuuduueckue). Vcrnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B
KayeCcTBE MUHEPAJIBHBIX YJOOpeHHH. XMMHMUYECKOE 3arpsi3HEHUE OKPY’KaIoLEH Cpeibl COEIMHEHUSMU a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHUE BO3AyXa, MOYBBI M BOA0EMOB). Docdop, amtoTponHbie Moaubukanuu (ocdopa, pusmyeckue u
xumuyeckue cpoirictBa. Oxcua dochopa (V) u dochopHas kuciaora, pU3NUECKHE U XUMUYECKUE CBOWCTBA, MOJIYYEHUE.
Ucnonp3oBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YI00OPEHUH.

OO6mas xapakTepuctuka 31eMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.
VYriepon, amioTponHbie MOAU(UKALKK, pACIPOCTPAHEHUE B MPUPOJE, (PU3ndYecKkne U XMMUYECKUE CBOMCTBa. AJcopOuus.
Kpyrosopor yriepona B npupoge. Okcuipl yriepoaa, ux (U3HUECKHME M XMMHYECKHE CBOWMCTBA, JIEMCTBHE HA YKUBbIE
OpraHu3Mbl, MOJYYEHHWE U NPUMEHEHHE. DKOJIOrMYecKue MpoOJeMbl, CBA3aHHble ¢ okcujaom yriepona (IV), rumoresa
r7100aJbHOTO MOTETJICHHUS KJIMMaTa, MapHUKOBBIA 3P ¢eKT. YroapHas KUCIOTa U €€ CONU, UX (PU3NYECKUE U XUMUYECKUE
CBOICTBa, MOJIyueHHE W NpuMeHeHue. KauecTBeHHas peakuus Ha kKapOoHaT-umoHbl. Vcmnosnb3oBaHue xapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHavasibHbIE TOHATUS 00 OpPraHMYECKUX BEUIECTBAX KaK O COEIUHEHUSAX yriepoja (MeTaH, 3TaH, STHUJIEH,
alleTUJICH, STAHOJ, MJIUIEPUH, YKCYCHas kucioTa). [I[pupogHbie HCTOYHUKH YTIIEBOIOPOIOB (YIroJib, MPUPOHBIN ra3, HEDTh),
OPOAYKTHI UX nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH. [IOHATHE 0 OMONIOTHUECKH BaXKHBIX BEIIECTBAX:
KHUpax, OeNKax, yriaeBojax — U MX poJid B KHU3HU 4eloBeKa. MarepuasbHOE €IUHCTBO OPraHUYECKUX M HEOPTraHMYECKHX
COECIMHEHU.



Kpemuuii, ero gusndyeckue 1 XMMHUYECKUE CBOMCTBA, MOJIydeHHE U npuMeHeHune. COeTuHEeHHUs] KPEMHUSL B MPHUPOJIE.
O6mume npencraBinenus o6 oxcuae kpemuus (IV) m kpemuueBoil kuciore. CUIMKaThl, UX HCIOJIb30BaHUWE B OBITY, B
IPOMBIIIEHHOCTH. BakHeillline cTpouTeNbHbIE MaTepualbl: KepaMuKa, CTEKJIO, LIEeMEHT, OeTOoH, *kene300eToH. [IpobieMbl
0€301acHOr0 UCMOJIb30BAHMS CTPOUTENBHBIX MATEPUAIIOB B TOBCEHEBHOMN KU3HU.

Xumuueckuit IKCnepumenm:

U3y4eHUE 00pa3I0B HEOPTaHMUYECKUX BEIECTB, CBOMCTB COJSHON KHUCJIOTHI, MPOBEACHUE KAUECTBEHHBIX PEAKIUN Ha
XJIOPUJ-UOHBI W HaOJIOJCHHE MPHU3HAKOB MX MPOTEKAHUS, OMNBITHI, OTpaxkarolue (U3NYECKHe M XUMHYECKHE CBOICTBa
TaJIOTEHOB U WX COEJUHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), O3HAKOMJIEHHE C 0O0pa3laMu XJIOPUJIOB
(raJloreHuI0B), O3HAKOMJIEHHE C OOpa3laMu cepbl U €€ COeIUHECHMSIMU (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
HaOII0IeHIEe TIpoliecca O0YTIIMBAaHMI caxapa Mo JeHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI, U3yUYCHHUE XUMUYECKUX
CBOMCTB pa30aBIICHHOW CEpHOM KHUCIIOTHI, MPOBECHNE KAUYECTBEHHOM peakiuy Ha Cyib(aT-uoH U HAOIIOeHUE TTPU3HaKa e
NPOTEKaHMs, O3HAKOMJICHHE C (PU3WYECKUMH CBOMCTBaAMHU a30Ta, Gocdopa U UX COCAMHEHHI (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HochOpHBIX ya0OpeHul, nojaydeHue, coOupaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOMCTB aMMHaka, MPOBEJEHUE KAUYEeCTBEHHBIX pEaKUHMil Ha WMOH aMMOHHUA M (ochaT-uOH W H3yYEHUE NPU3HAKOB HX
OPOTEKaHUs, B3aWMOJECHCTBUE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI € MeAbI0 (BO3MOXHO  HCIIOJIb30BAaHUE
BUJICOMATEPUATIOB), HM3yUYEHHE MOJENIed KPUCTAUIMUECKHX PemEToK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHHE C
IpOLIECCOM  aCOpPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM MPOTHBOTas3a, IOIy4YEHUE,
coOupaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB YIVIEKMCIIOrO ra3a, MpOBEICHUE KayeCTBEHHBIX pPEaklUMil Ha KapOOHAT U
CUWJIMKAT-UOHbl U W3YYEHUE NPHU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHHWE C MPOAYKUMEH CHUIIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHNE SKCIIEPUMEHTANIBHBIX 3aa4 10 TeMe « BakxHeilllne HeMeTallIbl U UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHHUS

OO611ast xapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJNIOB Ha OCHOBaHUU UX MOJ0KeHus B [lepuoandeckoii cucreme
xumuueckux snemeHtoB JI. M. MenaeneeBa u crpoeHuss atomoB. CTpoeHHe MeTaioB. Meraiuinueckas CBs3b H
METAUIMYECKAST KPUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXUMUYECKUIN Pl HANPSKEHUN MeTaIUIOB. DU3NUeCKUe 1 XUMHYECKHUE
cBoiicTBa MeTaiuioB. OO0mIKe crnocoObl MOMyueHus: MeTauioB. [loHATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3alUThHI
ux oT Koppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHHMN, OPOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.



[Ilenounble MeTauibl: moJsioxkeHue B [lepuoanueckon cucreme xumMudeckux siemeHToB 1. . MenaeneeBa, cTtpoeHue
WX aTOMOB, HaxXxoXJeHue B mpupoje. dusznueckne M XMMHUUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kamus). OKCUIbl U
TUIPOKCHUABI HATPUA U Kanusl. [[puMeHeHne MEeT0UHbIX METAIVIOB U UX COCIMHEHUM.

[[lenouyHO3€MENBHBIE METAIIIIBI MATHUN U KAJIBLWN: MOJI0XKEHNE B [leproinueckon cucteMe XUMUYECKUX 3JIeMEHTOB /1.
H. MenpneneeBa, CTpO€HUE UX aTOMOB, HaXOXJACHUE B Npupojaec. PU3NYECKUEe U XUMUYECKUE CBOMCTBA MAarHus U KAJIbIHS.
Baxnetiue coequHeHns Kaablus (OKCUI, TUIPOKCH, COTH). JKECTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHEHHUS.

AnroMuHuN: nosnoxkeHue B Ilepuoanueckor cucrteme xumuueckux snemeHtoB JI. M. MenneneeBa, cTpoeHue aroma,
HaxoXXJIeHUE B mpupoje. Ou3ndeckrue U XuMUUYECKHe CBOMCTBA alfoMUHUsI. AM(OTEpHBIE CBOMCTBAa OKCUIA U THIPOKCU]IA
AJTFOMUHHSL.

Kenezo: nmonoxenue B llepmommueckon cucreme xumuueckux snemeHToB JI. M. MeHnneneeBa, cTtpoeHune aroma,
HaxO0XJeHHE B npupojie. Pru3nyeckrue 1 XMMHUYECKHUE CBOMCTBa kene3a. OKCubl, TuIpoKCcuibl U cou xene3a (II) u xenesa
(I1I), mx coctaB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHUE C o0pasllaMu METaJUIOB M CIUIaBOB, X (DU3WYECKUMU CBOWCTBAMHU, U3YUEHUE PE3YJIbTATOB KOPPO3UU
METAJIJIOB (BO3MOXKHO HCIIOJBb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHA KaJbIMS M HATPHUSA C
BOJIOM (BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIIOB), UCCICIOBAHNE CBOMCTB KECTKOM BOJIBI, IIpOIlecca TOPEHUS JKelle3a B
KHUCJIOpO/ie (BO3MOXKHO HCIIOJIb30BAHUE BHACOMATEPHATIOB), NMPU3HAKOB NPOTEKAHUSI KAYECTBEHHBIX PEaKIUii Ha HOHBIL:
MarHus, Kajablus, amoMuHus, 1uHka, xenesza (II) m xeneza (III), memu (II), HabmromeHwe W OMUCAHHWE MPOILIECCOB
OKpallluBaHMs IJIAMEHU MOHAMM HATpUs, Kalvsg U Kajablus (BO3MOXKHO HMCIOJIb30BAaHHE BUJICOMATEPUAIIOB), HCCIICIOBAHUE
aM(pOTEpPHBIX CBOWCTB THAPOKCHUIA ATIOMHHHS M THIPOKCHIA ITMHKA, PEIICHHE JKCIEPUMEHTATBHBIX 3a/lad 10 TEeME
«BaxHelmnme MeTaliIbl U UX COSTUHEHUS.

XuMHuA M OKpYKAOLIAA cpeaa

BemectBa 1 marepuanibl B MOBCEIHEBHOW >KM3HU 4YeJIOBeKa. be3omacHoe MCNOJIb30BaHUE BEIIECTB U XMUMHUYECKUX
peakiuii B ObITy. [lepBasi moMoIs IPU XMMUYECKUX 0XKOTaX U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollel cpelibl (IpeaesibHasi JoMmycTUMas KOHUEHTpauus Beulects, aaiee — [IJIK).
Ponp xuMuu B pelieHu# 3KOJIOTHYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3iioB MaTEpUaAIOB (CTEKIIO, CIUIABbI METAJIOB, MOJMMEPHbBIC MAaTEPUAIIbI).



Mesicnpeomemnvle céasu

Peanm3anus MeXIpeIMETHBIX CBsI3€H MPU M3YyUYEHUH XUMHUHM B 9 Kilacce OCYIIECTBISICTCS Yepe3 UCIOIb30BaHUE Kak
oOIIMX €CTeCTBCHHO-HAYYHBIX TIOHATHA, TaK W TIOHATHH, SBJSIOMIUXCS CUCTEMHBIMH IS OTHACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIN (DAKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIIU3, CUHTE3, KiIacCU(pUKAIlus,
NEPUOJNYHOCTh, HAOIIOJEHUE, DSKCIIEPUMEHT, MOJCIMpPOBAHUE, W3MEpPEHHE, MOJCINb, SBJICHHE, MapHHUKOBBIA 3(QEKT,
TEXHOJIOTHUS, MaTEPUAJIBI.

®dwusuka: Marepusi, aToOM, JJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIWJ, H30TOMBI, PaTUOAKTHBHOCTH, MOJIEKYIIA,
ANEKTPUYECKUH 3apsii, TPOBOJHUKH, MOJIYIPOBOIHUKH, TUAICKTPUKH, (POTORIEMEHT, BEHIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIUTMUECKAs PEMIETKA, CIUIaBhl, (PU3HUECKUE BETUINHBI, €TUHUIIBI
U3MEpPEHUs, KOCMUYECKOEe MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: QorocwHTE3, IbIXaHWE, OWocdepa, OKOCHUCTEMa, MHUHEpAIbHbIC YIOOPEHHS, MHUKPOIIEMEHTHI,
MaKpO3JICMEHTHI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHbIE MOPOJIbI, IMOJE3HBIE HMCKOIMAEMbI€, TOIUIUBO, BOJHBIC

pECYpCHI.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBLI 10 XUMHUHN HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTpPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHS TOCTHUTAIOTCS B X0/€ OOy4ECHHS
XUMUU B E€IWHCTBE Y4YEOHOW W BOCIUTATEIHHOW MESITEIHOCTH B COOTBETCTBHU C TPAJAUIIMOHHBIMU POCCUMUCKUMU
COILIMOKYJIbTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHM, IPUHATHIMHU B OOIIECTBE MPaBUIaMU U HOPMaMH MOBEICHUS
U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS U COIMATIM3AIIMN 00YUYarOITUXCSl.

JInyHOCTHBIE PE3yJbTaThl OTpaXalOT TOTOBHOCTb OOYYAlOIIMXCSI PYKOBOACTBOBATHCS CHUCTEMOM TMO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTAIIMN U PaCIIMPEHUE OMBITA IEITEIHLHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YaCTH:

1) maTprMoTHYECKOro BOCIMTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HAcCJeIWI0, MOHWMAaHUS
3HAYEHUSI XMMUYECKOW HAyKH B KU3HM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIJIeTh JOCTOBEPHOW HHQopmaruenn o
MIEPENOBBIX JOCTIKEHUAX U OTKPBITUSX MHUPOBOW M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00
yCTPONCTBE MUpa U OOIIIECTBA;

2) rpaJaaHCKOr0 BOCIIMTAHUSA:

NpEeACTaBICHUS] O COIMAIIbHBIX HOpMax U MpaBUJIaX MEXKIWYHOCTHBIX OTHOIICHUH B KOJJIEKTHBE, KOMMYHUKATUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOM, y4eOHOUCCIIEA0BaTEIbCKOM, TBOPYECKOW W JAPYTHUX BHUAAX JEATEIbHOCTH,
TOTOBHOCTH K pa3HO00Opa3HON COBMECTHOM JEATENbHOCTU MPU BHITTOJTHEHUN YUEOHBIX, MO3HABATEIBHBIX 3a/1a4, BBHITTOJTHEHUU
XUMUYECKUX DKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aWUMONOHMMAHHUIO W B3aUMOIIOMOIIU B
mporecce ITol yueOHOM esTeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIINH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPEJICTABICHUS O BEUIECTBE U XMMHUYECKON peakiiK, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH W COCTAaBIISIONIME OCHOBY I TMOHWMAaHUS CYIIHOCTH HAay4YHOW KapTUHBI MUpa, MpeACTaBiIeHUs 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AMMOCBS3SIX YEJIOBEKa ¢ MPUPOTHON CPEeOi, O POJIU XMMUU B TIO3HAHUHU
3THUX 3aKOHOMEPHOCTEM;

MO03HABATENbHBIE MOTHBBI, HAPABJICHHbIE HA MOJYyYE€HHWE HOBBIX 3HAHWUM MO XUMUH, HEOOXOAUMBbIE I OOBSICHEHUS
HAOJIFOTAEMBIX TIPOIIECCOB M SBJICHWH, TO3HABAaTEIbHOW, WH(MOPMAIMOHHOW W YWUTATEIBCKOH KYyJNbTYPhl, B TOM YHCIIC
HABBIKOB CAMOCTOSITEILHOM pPabOTBI ¢ YYEOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPaTypOH, JOCTYIMHBIMH TEXHHUYESCKHUMHU
cpencTBamMu HH(GOPMAITMOHHBIX TEXHOJIOTHIA,

UHTEPEC K 00YYEHUIO U MO3HAHMIO, JTI0O03HATEIBHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K CaMO0Opa30BaHUIO, TPOEKTHON U
MCCIIEJIOBATEIBCKOM IeATETHPHOCTH, K OCO3HAHHOMY BHIOOpPY HAMPABICHHOCTH M YPOBHS 00YyYEHHUS B JaIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 37J0OPOBBII 00pa3 KU3HH,
OCO3HAHHWE TIOCIECACTBUI ¥ HENPUATHE BPEAHBIX NPUBBIYEK (YMOTPEOJNIGHUS aJKOTOJs, HAPKOTHUKOB, KypEHUs),
HEOOXOMMOCTH COOJIFOICHUS TPABWJI OE30MACHOCTH MPH OOpAIEHUH C XUMUYECKHMMH BEIIECTBAMU B OBITY M pEalIbHOM
KU3HH,

5) Tpy/10BOTr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYCCKOMY H3Y4YEHHUIO Tpodeccuii m Tpyla pa3IuYHOTO poOja, YBOKEHHWE K TPYAy MU pe3yibTaram
TPYJIOBOM AESITEIBHOCTH, B TOM YHCJIE HAa OCHOBE NPHMEHEHHUS MPEAMETHBIX 3HAHWM O XWMHH, OCO3HAHHBIA BBIOOP
WHIVNBUYAIbHON TPAEKTOPHH TPOJOJDKEHUS O0pa30BaHUA C yYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH, yCHemHoW MpodecCHOHANIBHON NEATENTbHOCTH M Pa3BUTHS HEOOXOIUMBIX
yMEHUH, TOTOBHOCTh aJIalITUPOBATHLCS B TPOPECCHOHAIBHON Cpee;

6) ’K0JI0rHYeCcKOro BOCIIMTAHHS

AKOJIOTUYECKH 1eJIeco00pa3Hoe OTHOIIEHUE K MPUPOJIC KaK UCTOYHHKY KM3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBaHUS,
NIOHWMaHWE [IEHHOCTHU 3I0POBOTO M 0€30MacHOT0 00pasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UIECKOMY
U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS MTPaBUiI OE30TIaCHOTO TIOBEACHHMS TIPH pabOTe C BEIIECTBAMM,
a TAKXKE B CUTYAIHIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHMS, TOJydaeMble ITPU U3YUCHUN XUMUH, JIJIs PEIICHUS 3a/1a4, CBA3aHHBIX C OKPYIKAFOIICH
IPUPOTHON CPEIOM, JUTSI TIOBBIIIICHUSI YPOBHS SKOJIOTUYECKON KYIbTYPbI, OCO3HAHUS TTI00aTEHOTO XapaKTepa SKOJOTUUECKHUX



npoOJieM U MyTel UX PEIICHUs MOCPEICTBOM METOJAO0B XUMHUHU, YKOJOTHUYECKOTO MBIIIUICHUS, YMEHUSI PyKOBOJICTBOBAThCA UM
B I103HABATEIbHON, KOMMYHUKATUBHOW U COLIMATIBHON MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe meranpenMeTHBIX PE3ybTAaTOB BBIJACISIOT 3HAUYMMBbIC Il ()OPMUPOBAHUSI MUPOBO33PEHHUS OOIIEHAYYHBIE
NOHATHUS (3aKOH, TEOPHsl, IPUHIIMUI, TUIIOTE3a, (aKT, CUCTEMa, MTPOIIECC, SKCIIEPUMEHT U JIPYToe.), KOTOPhIE UCIOIL3YIOTCS B
€CTECTBEHHO-HAYUYHBIX YUYEOHBIX TpeIMeTax W TO3BOJSIOT HAa OCHOBE 3HAHWUW W3 OTUX TPEIMETOB (HOPMHPOBATH
IpeACTaBIeHUEe O IIEJOCTHOM HAaydHOM KapTHWHE MHpa, W YHUBEpCaJbHbIE Yy4yeOHBbIC JeHCTBHS (ITO3HABaTEIIbHBIC,
KOMMYHHUKATHBHBIE, PETYJATUBHBIE), KOTOphble oOecrneunBalOT (HOPMUPOBAHME TOTOBHOCTH K CaMOCTOATEIbHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM e TEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjoruyeckue AeiicTBUA:

YMEHHUS HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILUICHUS MPU OCBOCHUU 3HAHUI: PACKPBIBATH CMBICIT XMUMHUUYECKHX
MOHATUN (BBIAEIATh UX XapaKTEpHbIE MNPU3HAKM, YCTAaHABIMBATH B3aMMOCBS3b C JAPYTMMH MOHSTHUSIMHU), HCIIOJb30BATh
MOHATUS IS OOBSICHEHMs] OTACIBbHBIX (DaKTOB M SIBJICHUHM, BBIOMpPATh OCHOBAHUS W KPUTEPUHU I KiaccUpUKaIuu
XUMUYECKUX BEIIECTB W XUMHUUECKUX pEaKiMil, yCTaHaBJIMBaTh MPUYUHHO-CICIACTBEHHBIC CBS3U MEXKIY OOBEKTaMHU
U3YUYEHHUSI, CTPOUTD JIOTUUECKUE PACCYXKACHUS (MHIYKTUBHBIE, I€IyKTUBHbIE, [0 aHAJIOTHUH ), I€JaTh BHIBOJIbI U 3aKJIIOUYEHNUS;

yMEHHE MPUMEHSATh B IMPOIECCe MO3HAHUS MOHATHUS (MIPEeIMETHBIC W METaNpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIM, HCMOJIb3yeMble B XHMHUH, MPEoOpPa3OBBIBATh ITUPOKO MPUMEHSEMbIE B XHMHH MOJICIIbHBIC IPEJICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUYECKas (popMysia U ypaBHEHUE XUMUYECKOW PEaKIMU — MPHU PEIICHUU YueOHO-
MMO3HABATENBHBIX 337a4, C YYETOM ITUX MOJICIBHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BATh CYyIIECTBEHHBIC IPU3HAKU
H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIICCTB M XMMHUYCCKHX PEAKIHH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, IMPUYMHHO-
CJIEJICTBEHHBIC CBS3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOILIECCAX U SBICHUSIX.

ba3oBble ucciieioBaTe/IbCKHeE JIeiiCTBUA:

YMEHHUE HCTIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, & TAKKE B KQUECTBE OCHOBBI IS
dbopMuUpOBaHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;



npuoOpeTeHNe OMbITa MO TUIAHUPOBAHUIO, OPTraHU3allid W TPOBEACHUIO YUYEHHYECKHX OSKCIIEPUMEHTOB, YMEHHE
HaOII0aTh 33 XOJ0M IMPOLIECcca, CAMOCTOATEIBHO MPOTHO3UPOBATH €r0 Pe3ybTaT, GOpMyIHpOBaTh OOOOIIEHHSI U BBHIBOAbI
0 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMSI, COCTABIIATH OTUET O MPOEaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpATh, aHATM3UPOBATh U MHTEPIPETUPOBATH WHGOPMAIIMIO Pa3IMYHBIX BUIOB M (OPM MPEICTaBICHHUS,
MOJy4aeMyI0 M3 Pa3HbIX UCTOYHHKOB (HAy4YHO-TIOMYJISIpHAS JIUTEpaTypa XUMUYECKOTO COAEpKaHHs, CIIPaBOYHBIE MOCOOUS,
pecypcbl HTepHEeTa), KpUTHYECKH OLIEHUBATh MPOTUBOPEUYHUBYIO U HEOCTOBEPHYIO HHPOPMALIHIO;

yMEHHUE NMPUMEHSTh Pa3INYHbIE METO/IbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe HH(POPMALIMK U COOTBETCTBYIOIIUX JAaHHBIX,
HEOOXOMMBIX IS BHITMIOJTHEHUS YUEOHBIX U MMO3HABATENBHBIX 33J1a4 ONPEAeIEHHOTO THITA, MPUOOPETEHNE OIbITa B 00JIaCTH
UCTIOJb30BaHUS MH(GOPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIAJICHHUE KYyJIbTypOll aKTUBHOTO HCIOJIb30BAaHUS
pa3IMyYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAaJIbHYIO (OpMy HpeJcTaBiIeHUs HHpOpMaLMU U
WUTIOCTPUPOBATh pElIaeMble 3aJaud  HECIOXKHBIMU CXEMaMH, JuarpaMMamu, JApyrumMu GopmamMu rpa@ukd H  uX
KOMOWHAIIMSIMHU;

yMEHHUE HCMOJb30BaTh U aHAIM3UPOBATh B IMpoOIlecCe YYEOHONW U HMCCIIEOBATENbCKON NEATETbHOCTH UHPOPMAILIUIO O
BJIMSTHUH TIPOMBIIINIEHHOCTH, CEITBCKOTO X031CTBA 1 TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH MPUPOIHOM Cpebl.

KoMMmyHHKaTHBHBbIE YHHBEpPCAJbHbIE Y4eOHbIe JelCTBUS:

YMEHUS 33/1aBaTh BOMPOCHI (B X0Ji€ auajiora u (Win) AUCKYCCUU) MO CYIIECTBY OOCYKIaeMOi TeMbl, (hOpMyIUpOBaTh
CBOM MPEJIJIOKEHUSI OTHOCUTENILHO BBITIOJHEHHUS MPEIJIOKEHHOM 3a1a4u;

YMEHHsI MPEACTABIATh MOJyUYEHHBIE PE3yJbTaThl MO3HABATEIBbHON NEATENHHOCTH B YCTHBIX M MHUCHMEHHBIX TEKCTaX;
JieNaTh MPE3EHTALUIO0 PEe3yJbTAaTOB BBINOJHEHHUS XHUMHYECKOrO HKCIEPUMEHTa (Ja0OpaTOPHOIO ONBITA, J1A0OPAaTOPHOU
paboTHI O UCCTIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MIPOEKTA);

yMEHUSI Y4eOHOrO COTPYJIHHYECTBA CO CBEPCTHMKAMU B COBMECTHOW ITO3HABATEIbHOM M HCCIEIOBATEIbCKOM
JESITENFHOCTH TPU PEIICHWH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE ydéTa OOIMX HMHTEPECOB M COTJIACOBAHUS MO3UIUI
(06cyxenns, OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPJIUHAIIMS COBMECTHBIX JCHCTBHI, ONpEAEeTCHUE KPUTEPHUEB IO
OLICHKE KaueCTBa BBIIIOJIHEHHOW pabOThI U IpyTrue).

PeryasiTuBHbIE YHMBepCcaJbHbIe YUeOHbIe 1eiCTBUSA:



YMEHUE CAMOCTOSITENBHO OMNPEAENATh LEIU JeATEIbHOCTH, IUIAHHUPOBATh, OCYIIECTBISTh, KOHTPOJIUPOBATH U IpHU
HEOOXOMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BEIOMpATh Hambosee 3((EeKTUBHBIE CIIOCOOBI pelIeHHs] YUeOHBIX U
[O3HABATENbHBIX 33Ja4, CAMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATh MPEMJIOKEHHBIM anroput™m JeHCTBUI mpu
BBIMIOJTHCHUH 33JJaHUI ¢ yY9ETOM IMOJYYCHHS] HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEaKIHsIX, OIIECHUBAThH
COOTBETCTBHE IOJYYEHHOIO pe3yjbTaTa 3asBJICHHOM LEIM, yMEHUE MWCIOJIb30BATh W AHAJIU3UPOBATH KOHTEKCTHI,
npeajaraéMble B yCJIOBUH 3aJaHUM.
INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMeTHBIX pPE3yJbTaTOB II0 OCBOEHHIO 00A3aTEIBHOTO COJAEP)KAHUSA, YCTAHOBJIEHHOTO JaHHON
dbenepanbHOil paboueil MporpaMMoid, BBIACISIIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
AecTBUi, criennduyeckue Juisi MPeIMETHON 00JacTH «XUMHUSD», BUIBI IEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTaln, NpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalIHSIX.
K koH1y 00yueHus B 8 Kki1acce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JI0JIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y
0o0y4Jaronuxcsi yMEHUH:
e PACKpPBIBATh CMBICI OCHOBHBIX XMUMHUYECKUX MOHATUH: aTOM, MOJIEKYJa, XUMUYECKUNA 3JIEMEHT, IIPOCTOE BELIECTBO,
CJIOHO€ BEUIECTBO, CMECh (OTHOPOHASL U HEOJHOPOAHAS ), BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAs
Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSPHAs Macca, MAacCOBasl JIOJISI XMMUYECKOIO 3JIEMEHTA B COEAMHEHHH,
MOJIIpHBIA 00BEM, OKCHJ, KUCIIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKas
peakuusi, KilacCU(PUKAUs peaKklUil: peaklud COECIUHEHUs, peaKUUU PA3JIOKEHUs, PEaKLUU 3aMEIICHUs, PEaKIUU
oOM€Ha, 3K30- U 3HJIOTEPMHUYECKUE PEAKLUHU, TEIUIOBOU d(PPEKT peakuuu, siApo aToMa, SJIEKTPOHHBINA CIOM aToMma,
aToOMHasi OpOuTab, painyCc aToMa, XUMUYECKasi CBs3b, MOJSIPHAS M HEMOJApHAs KOBAJICHTHAs CBsI3b, HIOHHAS CBSI3b,
MOH, KaTUOH, aHUOH, PACTBOP, MaccoBasl J10JIs BELECTBA (MIPOLIEHTHAs! KOHIICHTPAIUs) B paCTBOPE;
e WUIIOCTPUPOBATh B3AUMOCBS3b OCHOBHBIX XMMHUECKUX MOHATUN U MPUMEHSTH 3TU MOHATHS MPU ONMMCAHUU BEILECTB
U UX NPEeBpaICHUM;
e HCIOJB30BaTh XUMHUUYECKYIO CUMBOJIMKY JJIsi COCTABICHUS (JOPMYJT BEIIECTB U yPAaBHEHUN XUMUYECKUX PEAKIIUH;



OTIPECNSITh BAJICHTHOCTh aTOMOB JJIEMCHTOB B OWHApHBIX COCTUHEHUSAX, CTCIICHb OKHCJICHHUS JJICMEHTOB B
OWHAPHBIX COCIWHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIacCy COCIWHEHWH mo (Qopmyiam, BUJ
XUMHUYECKOU CBSI3M (KOBAJICHTHAS U MOHHAS) B HEOPTAaHUYECKUX COCTMHEHUSX;

packpbiBaTh cMbIci [lepuoamdeckoro 3akona JI. M. MenueneeBa: q1eMOHCTPHPOBATH MOHUMAHUE MEPUOINYCCKON
3aBUCUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB OT MX MOJOKeHHs B [leproaudeckoit cucreMe, 3aKOHOB COXPAHCHUS
MacCChI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUEHHs, 3aKOHa ABOTaIPO;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyto Gopmy lleprogndeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB: Pa3inyaTh
NOHATHUS «r1aBHas noarpynmna (A-rpynna)» u «mobounas noarpynna (b-rpynma)», maneie u Golibliiie NEPUOIBI,
COOTHOCHUTH 0003Ha4YeHUs, KOTOphle nMetoTcs B Tabmuie «llepuoandeckas cucteMa XUMUYIECKUX 371eMeHToB 1. H.
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB W 3apsn spa,
o0I11ee YUCIIO STIEKTPOHOB M PACIIPEICIICHNE UX 110 AJIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIIECTBA, XUMUYECKUE PEAKIINH (110 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, M0 TEIIOBOMY 3P GeEKTy);

XapaKTepu30BaTh (OMUCHIBATH) O0IME XMMUYECKHUE CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, OATBEPXkKIAasi OMHCAHHUE
IpUMEPAMH MOJIEKYJISIPHBIX YPABHEHHH COOTBETCTBYIONUX XUMHUUYECKHUX PEAKITNI;

MIPOTHO3UPOBATh CBOMCTBA BEIMIECTB B 3aBUCHMOCTH OT WX Kauye€CTBEHHOT'O COCTaBa, BO3MOXXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPANICHUHN B PA3IMYHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIlIECTB, MACCOBYIO IO XUMUYECKOTO 3IeMEHTa
1o ¢opMyJie COeAMHEHNUS, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peaknuu;

MPUMEHSATH OCHOBHBIC OTIEPAIMA MBICIUTEIBHON JCATENIBPHOCTH — aHAJIW3 W CHHTE3, CPaBHEHHE, O00OOIICHUE,
CUCTEMaTHU3alINI0, KJIACCU(UKAIUIO, BBISBIICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3eH — ISl U3y4YEeHHs CBOIMCTB BEILIECTB
U XUMHUYCCKUX DPEAKIUH, €CTECTBEHHO-HAYYHBIE METOJbI MO3HAHUS — HAONIOACHUE, M3MEpPEHUE, MOJICINPOBaHUE,
HKCHEPUMEHT (PeanbHbII U MBICIICHHBIN);

CJICIOBATh IpaBUjIaM TOJB30BaHUS XMUMHYECKOW IMOCYA0N W JTabOpaTOpHBIM OOOpPYJAOBAHHMEM, a TAaK)Ke IMpaBHIIaM
oOpalieHus ¢ BENMIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSAMH IO BBHITTOJIHCHHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB



MO MOJYYEHUIO U COOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOJOPOJA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
orpenenéHHON MacCcOBOM o€l pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI
10 PacIO3HABAaHUIO PACTBOPOB IIEJI0UYEH U KHCIIOT C TOMOIIBI0 MHIUKATOPOB (JIakMyC, (peHOoNI(PTaIenH, METUIIOPaHK
U IpyTHe).

K xoniy oOyuenus B 9 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
00yJaronnxcsi yMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUAW AJIIEMEHT, aTOM, MOJIEKYJa, NOH, KATUOH, aHUOH,
IIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHAYECKas
peakiusi, XUMHUYECKasl CBs3b, TEIJIOBOM 3(PGEKT peakiuu, MOJib, MOJISIPHBIM 00BEM, PacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJICKTPOJMTHYECKAsT JTUCCOIMAIMS, PEaKIMd WOHHOTO OOMEHa, KaTajau3arop, XHUMHYECKOEe
paBHOBecHEe, OOpaTUMbIE U HEOOpAaTUMBIC PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIIUU, OKHCIHUTEIb,
BOCCTAaHOBUTEJb, OKUCJICHUE U BOCCTAHOBJICHHE, AJUIOTPOMus, aMm(pOTEpPHOCTh, XUMUYECKAsl CBSI3b (KOBAJIECHTHAs,
WOHHAs, METaJUIMYecKas), KpUCTAIMYecKas pemi€éTka, KOppPO3us METAJJIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOM
peakuuu, nmpeaenbHo nonycrumas konuentpanus [I/IK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUECKUX MOHATUN U MPUMEHSTh 3TU MOHSATHUS MPU ONMKMCAHUU BEIIECTB
Y WX MPEBPALICHUN;

UCIOJIb30BaTh XUMHYECKYIO0 CUMBOJIMKY JIJIs COCTABJICHHS (POPMYJI BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKIUH;
ONPENENATh BAJEHTHOCTh U CTEIEHb OKHCICHHUS XMMHUYECKHX DBJEMEHTOB B COEAMHEHHUSX PaA3JIMYHOIO COCTABa,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJaccy coeAuHeHU mo ¢dopmysiaM, BUJ XUMHUUYECKOH CBSI3U
(KOBaJIeHTHAs, MOHHAs, METAUINYECKasl) B HEOPraHUYECKUX COCTUHEHMSIX, 3apsii MOHA M0 XMMHUUYECKON (opmyire,
XapakTep cpelibl B BOAHBIX PACTBOPAX HEOPraHMUYECKUX COCIUHEHUH, THUN KPUCTAIUNIMYECKON PEIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBath cMbich [lepuonuueckoro 3akoHa J[. 1. MenaeneeBa u 1€eMOHCTPUPOBATh €r0 MMOHUMAHUE: ONMUCHIBATh U
XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepronnueckoil CUCTEMbl XUMHUUYECKUX JJIEMEHTOB: pa3iNyarTh MOHSATHUS
«rnaBHas noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie U 00JblINE TEPUOIbI, COOTHOCUTD
0003Ha4YEHUSI, KOTOPBIC UMEIOTCS B MEPUOIUUYECKON TAOIHUIIE, C YUCIOBBIMA XapAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUUYECKUX BJIEMEHTOB (COCTaB W 3apsj slpa, o0IIee YKCIO SJIEKTPOHOB U paClpe/iesIeHUe UX IO 3JIEKTPOHHBIM
CJIOSIM), OOBSCHSITH 00IIE 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB DJIEMEHTOB M MX COSUHEHUN B TIpeieaX MaIbIX
MEPUOOB U ITIABHBIX MOATPYIIIL C YYETOM CTPOEHHUS X aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKHUE JIEMEHTHI, HEOPTAaHMYECKUE BEIIECTBA, XUMUYECKHUE PeaKIUH (TI0 YUCITy U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PPEeKTy, M0 M3MEHEHUIO CTENEHEW OKHCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CleNU(PUUECKUE XUMUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB,
NOATBEPkKAAasi ONUCAHME NPUMEpPaAaMU MOJEKYJSIPHBIX M HWOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKHUX
pEeaKnii;

COCTaBJISITh YPABHEHHUS 3JIEKTPOIUTUYECKOW AUCCOIMUALMM KHUCIOT, IIEJIOYEHd M COJIEH, MOJHBIE W COKpAaIlEHHbIC
yYpaBHEHUSI peaKIMii MOHHOTO OOMEHa, YPaBHEHMsI PEAKIUW, MOATBEPKIAIOIIUX CYIIECTBOBAHHWE TE€HETUYECKOM
CBSI3U MEXK/y BEILLIECTBAMU PA3JINYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OanaHca ATUX Peakinii;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX
MpEBPALICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MaccChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTA
1o (opmyJie COeIMHEHUS, MACCOBYIO JIOJIF0 BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMHUYECKOM
peaKkIuu;

coOJo1aTh MpaBUiia MOJL30BAaHUSA XMMHUYECKON MOCYJ0M W J1abopaTOpHBIM OOOPYJIOBAHMEM, a TaKXKe MpaBuia
oOpaleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSAMH IO BBHITTOJIHEHHUIO JTAOOPATOPHBIX XMMUYECKUX OMBITOB
0 MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO rasa);

MPOBOJUTH PEAKIHH, TMOJATBEPKIAIOIINE KaueCTBEHHBIM COCTaB pPa3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM
nyTéM XJIOpUI-, OpOMHUI-, HOAUA-, KapOoHAT-, pocdaT-, CUITUKAT-, CYIb(}AT-, THIPOKCUA-HOHBI, KATHOHBI aMMOHUS
Y MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;



e TMPUMEHATh OCHOBHBIC OIEpPALMM MBICIUTEIBHOU NESITEIbHOCTH — aHaJIUu3 W CHUHTE3, CpaBHEHHE, O0O0OIICHUE,
CHUCTEMATHU3aLINIO, BBIABICHUE NMPUUYUHHO-CIEACTBEHHBIX CBA3CU — I M3YYEHUSI CBOWCTB BEIIECTB U XMMHUYECKUX

peakuuii, ecTeCTBEHHO-Hay4YHbIE METOJbl MO3HAHUS — HAOJIOJIEHUE, U3MEPEHHE, MOJEIUPOBAHUE, SKCICPUMEHT
(peaybHBIN U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoandecTBo yacoB
DJIEeKTPOHHBIE
HaumeHoBaHue pa3jieiioB (uu¢posBbie)
KonTtpoibn IIpakTHyeck
U TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE
/ bie padoThI ne paboThI
pecypchbl
n
Paznea 1. IlepBoHayanbHble XUMHUYECKHE IOHATHUS
Xumust — BakHas 00J1acThb
bu6nuorexa [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MPaKTUYECKON 17
JIEATEIILHOCTH YEJI0BEKA T
bubmuoreka [JOK
1. BemecTBa 1 xuMuueckue
) U 15 1 https://m.edsoo.ru/7f418
peardt 37c
Uroro no pazneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2. Bo3ayx. Kucnopos. Buomiorexa [TOK
6 https://m.edsoo.ru/7f418
1 [Tousitue 06 okcHumax
3¢
2. Bonopoa. Ilonsitue o Buomiorexa [JOK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJISIX
3¢
2. Bona. PactBopsl. [lonsitue Buomiorexa [JOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHMUIX
3¢
2. OCHOBHBIE KJIaCChI 11 1 1 bu6nmmorexa [JOK



4 HEOPraHUYECKUX
COCIMHEHUN

Hroro no paszneny

30

https://m.edsoo.ru/7f418
3¢

Pazpnea 3. Ilepnoanueckuii 3axkon n [lepuoguyeckasi cucrema xumnueckux 31emMeHToB /. . Menneneesa.
Crtpoenue aToMoB. XUMHYECKasl CBSI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Iepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

bubmuoreka [JOK

3.
XUMHYECKHX dJIEeMEHTOB JI. 7 https://m.edsoo.ru/7f418
1
N. MenneneeBa. CtpoeHue 37¢
aToma
Xumuueckas CBSI3b.
bubmuoreka [JOK
3. OKuCIUTETBbHO-
8 https://m.edsoo.ru/7f418
2 BOCCTAHOBHUTEIIHHBIC e
peakuuu -
bub6nuorexa [JOK
Hroro no paszneny 15 https://m.edsoo.ru/7f418
37c
Bbu6nuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



9 KUIIACC

Ne KosnuecTBo yacos
DJIeKTPOHHbIE
HaumenoBanue pa3ziesion (uu¢posbie)
1| KonTtpoibn IIpakTHyeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
/ bie padoThI ne paboThI
pecypchl
n
Pasnea 1. BemecTBo U XuMH4YecKHe peakuu
| [ToBTOpEHME U yriyOJIeHHE bubnmorexa [JOK
1' 3HAHUM OCHOBHBIX Pa3eJiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bu6mmoreka [IOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
N 4 https://m.edsoo.ru/7f41a
2 XUMUYECKHUX PEAKLUN
636
! DNEeKTPOIUTHYECKAS bub6numoreka [IOK
3' JHccoIranus. X MMHYIECKUE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Hroro no pazaeny 17
Paspnen 2. HemeraJuibl M X COeIMHEHUSA
) OO01mas xapakTepucTHKa bubmuorexa [JOK
1' XUMHUYECKHUX IIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynnsl. ['anorenst 636
OO01mas xapakTepucThKa
bubmmoreka [{OK
2. XUMUYECKHUX HJIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmnsl. Cepa u e€ 636
COCTMHEHHUS —
2. OO6mras xapakTeprucTruka 7 | bubmuorexa [JOK
3 XUMHYECKHUX DIJIEMEHTOB https://m.edsoo.ru/7f41a




VA-rpymmsl. A3ot, hocdop
U UX COCAUHCHUS

OO1m1as xapakTepUCTHKA

bu6nmorekxa [JOK
2. XUMHYECKHUX DJIIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yrnepoa u 636
KPEMHUH U UX COCAUHEHHUS -
Hroro no paszneny 25
Paznen 3. Merajliibl M HX COeTHHEHH S
bu6nuoreka [JOK
OO01e CBOMCTBA METAJIOB 4 https://m.edsoo.ru/7f41a
636
. bu6nuoreka [JOK
3. Baxueiiime metamisl 1 UX
16 https://m.edsoo.ru/7f41a
2 COETMHEHUSI
636
Uroro no pazneny 20

Pasnen 4. Xumusi u oKpy»kaonias cpeaa

4. BemectBa 1 Marepuasl B

3

1 JKA3HU YeJI0BEKa
Uroro no pazneny 3
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a
636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a
636







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Conepxanue ypoka JIEKTPOHHbIE
Ne Tema ypoka uu@ppoBbIe
n/n o0pa3oBaTejIbHbIE
pecypchbl

[Ipenmet xumuu. Pons xumun B
JKA3HU YEJIOBEKA. XMMUSI B CHCTEME

Hayk. Tena u BemecrBa. dusnyeckue

[Ipeamer xumuu. Poias XUMUM B )KU3HU . A bu6mmorexa [JOK
CBOMCTBA BEILIECTB. ArperaTHoe

P hitps://m.edsoo.ru/ff0d210c

yenoBeKa. Tena u BemecTBa

COCTOsIHME BellecTB. M3yduenue u
onucaHue (pU3NYECKUX CBOMCTB
00pa310B HEOPTraHUYECKHX BEILECTB.

IlonsaTHe 0 MeTOIaX NO3HAHUS B Bbu6mmorexa [JOK

IToHsaTue o MeTOIax MO3HAHUSI B XUMUU
XUMHH. https://m.edsoo.ru/ff0d227¢e

3HAKOMCTBO C XMMHMYECKOH MOCY10H,
npaBuiIaMu paboThl B 1aboparopun 1 bubaunoreka [JOK
npuéMaMu oOpalleHus ¢ https://m.edsoo.ru/ff0d23dc

[Tpaktuyeckas padora Ne 1 «IIpaBuia paboThl
B J1a0OpaTOpuu U IPUEMBI OOPALIICHUS C

1a00paTOPHBIM 000PYIOBAaHHEM)
patop Py 1a00paTOPHBIM 000PYIOBAaHUEM.

Yucrele BemecTBa U cMech. CIocoObl Yuctele BemecTBa U cMech. CImocoObl bu6mmorexa [JOK
paszeneHus cMecen paszeneHus CMECeu. https://m.edsoo.ru/ff0d26ca

N3yuenne cnocoOoB pa3aeneHus

CMecel: C TIOMOIIBI0 MarHuTa,

(uapTpOBaHME, BEITAPUBAHNE, bubnnorexa [JOK
JUCTUILIAIMS, XpoMaTorpadus, https://m.edsoo.ru/ff0d28c8

[Tpaktuueckas padora Ne 2 «Pa3nenenue
cMmeceil (Ha mpuMepe OYUCTKH MOBapEHHOMN

COJIN)» .
MIPOBEICHUE OYMCTKU IMOBAPEHHOM

COJIH.



bubnnoreka [IOK

6 ATOMEBI 1 MOJIEKYJIBI ATOMBI 1 MOJICKYJIBI.
y y https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE 3JIEMEHThI. 3HaKH (CUMBOJIbI) XuMHu4ueckue 351eMeHTbl. CHMBOJIBI bubanorexa [HOK
XUMHUYECKUX DIIEMEHTOB XUMHYECKHUX BJIEMEHTOB. https://m.edsoo.ru/ff0d2be8
[IpocTsie 1 CIOKHBIE BEIIECTRA.
. bu6mmoreka [JOK
8 [IpocThlie U CIOXKHBIE BEIIECTBA Coznanne Mojenei MoJeKyl
https://m.edsoo.ru/ff0d2a6c
(mmapocTep>KHEBBIX).
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE A Bubnuoteka LIOK
- TOMHO-MOJICKYJISIPHOE YUCHHE.
Y i YIApHOe y1 https:/m.edsoo.ru/ff0d2d50
Xumuueckasi popmynna. BaneHTHOCTD
3aKOH MOCTOSTHCTBA COCTaBa BEIIIECTB.
aTOMOB XMMHYECKUX IJIEMEHTOB. bubmuoreka [JOK
10 Xumunyeckas popmyiia. BaneHTHOCTh aTOMOB
3aKOH IMOCTOSIHCTBA COCTaBa https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX JIEMEHTOB
BEIICCTB.
OTHocuUTeNbHAs aTOMHAs Macca.
OTHOcHUTENIbHAs aTOMHAs Macca. bubmuoreka [JOK
11 OTHOCHUTENbHAS MOJIEKYJIsIpHAs
OtHocuTeNbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
Macca.
12 MaccoBast 1011 XUMHAYECKOr0 JICMEHTA B MaccoBas 1071 XUMHYECKOr0o bu6mmorexa [JOK
COCIMHCHUH 3JICMEHTA B COCIUHECHUU. https://m.edsoo.ru/ff0d350c
KomnnuectBo BemecTsa. Mouib.
MonsipHas macca. Bzanmocss3pb
KOJIMYECTBA, MAaCChl U YUCia
13 KonunyectBo BemectBa. Monbs. MomnspHas ’ bubnuorexa [JOK
CTPYKTYPHBIX €IMHUI] BEIICCTBA.
macca PYXLYP https://m.edsoo.ru/ff0d5230
Pacuérel mo opmynaM XuMHUYECKUX
coeaunenunil. Habmronenue oOpasios
BEIIECTB KOJIMYECTBOM | MOJIb.
®OuU3NIeCKUe U XUMUYECKHE SIBIICHUS.
14 Du3NYECKUEe U XUMUYECKHUE SBJICHUSI. Hab6mronenue ¢Qusmaeckux bubmuoreka [{OK

XuMuueckas peakuus

(TutaBieHre BOCKa, TasHUE JIbJA,
pacTthpaHue caxapa B CTYIIKE,

https://m.edsoo.ru/ff0d37fa




15

16

17

18

19

[Ipr3Haku U yCclIoBUs IPOTEKAHUS
XUMHYECKUX PEaKIi

3aKkoH COXpPaHCHUA MaCChl BEIICCTB.
XUMHYECKHE YpaBHCHUA

Brrancnenus KOJINYCCTBA, MaCChl BCIICCTBA
M0 YPAaBHCHUAM XUMHUYCCKUX peaKI_II/Iﬁ

Knaccudukanus XuMHUECKUX peakinui
(coenmHEHUS, PA3IIOKCHHUS, 3aMCIICHYSI,
obmeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukiIoneauct. O6o0menue u
CUCTEMAaTU3allus 3HaHUH

KUIICHUE W KOHJICHCAIIHS BOJbI) U
XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAJTIMBAHNUE MEIHOUN MPOBOJIOKH,
B3aMMOJICHCTBUE Meja C KUCIIOTOM)
SIBJICHUI.

X¥UMHUYECKas peaklus U €€ MPU3HAKU.

3aK0H COXpaHEHHSI MACChI BEIICCTB.
XHWMHUYECKUE YPABHECHMUSL.
HaOmronenne u omnmcanue
pe3yNIbTaTOB MIPOBEJICHUS OTIbITA,
WUTIOCTPUPYIOIIETO 3aKOH
COXpPAHEHHUS MaCChl.

Pacuérsl o XUMH4eCKUM
YpaBHEHHUSIM.

KJ'IaCCI/I(i)I/IKaI_II/IH XUMHNYCCKHUX

peaKI_[I/Iﬁ (COCI{I/IHCHI/IH, Pa3JI0KCHUA,

3amenieHus, oomena). HaGmonenne
Y OMHCaHUe PU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakluil (pas3iiokeHue
caxapa, B3aUMO/JICHCTBUE CEPHOM
KHCIIOTHI C XJIOPHJIOM Oapws,
pasnoxxenue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3aUMO/ICHCTBHE

xKenesa ¢ pactBopoM conu meau (I1).

3aK0H COXpaHEHHUsI MACChI BEIIECTB.

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d5708

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

bubmnoreka [HOK
https://m.edsoo.ru/ff0d40c4




Kontponbhas padota Nel o teme

Knaccudukanmst Xxumuaeckux

Bbu6morexa [JOK

20 peakiuii (CoeuHEHNs, Pa3I0KEeHHUSI,
«BelllecTBa 1 XUMHUYECKUE PEAKITAN) https://m.edsoo.ru/ff0d4290
3aMeIIeHus, 0OMEeHa).
Bo3ayx — cmech razos. Coctas
Bozmyx — cmech razoB. CoctaB Bo3ayxa. Bo3ayxa. Kucinopon — anemeHt u
21 Kucnopon — aneMeHT 1 mpocToe BEMIECTBO npoctoe BemiecTBo. O30H bubmorexa HOK
' ' https://m.edsoo.ru/ff0d448e
O30H AJIOTPOIHAA MOAUDUKAIIS
KHUCJIOPO/a.
duznveckre U XUMHUECKHUE CBOMCTBA HaxoxneHne KHcaopoaa B IPUpoIe
22 KHCIJIOpOJia (peaKIuu OKUCIICHUS, TOPCHHE) b . ; p” ’ bubmmorexa [TOK
. U3WYECKUE U XUMUYECKHE CBONCTBA
’ https:/m.edsoo.ru/ff0d4614
[TonsiTne 06 okcumax (peakuuu ropenusi). OKCUTIBI.
IIpuMeHeHne KuciIopoa.
Crioco06b!I osTyueHus: KUCI0poia B
CriocoObI TOITyYeHHUsT KUCTIOPOIa B bubnuorexa [JOK
23 71a00paTOPUH U TPOMBIIIIICHHOCTH.
71a00paTOPUH U TPOMBIIIIJICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
KpyroBoport kucnoposaa B mpupoe.
. . TennoBoii 3 PexT XuMuIecKoi
TemnnoBoii 3pPpekT XuMHUIECKON peakinu,
peaKurH, TEPMOXUMHYECKUE bubnuorexa [JOK
24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,
YpaBHEHU, IK30- U https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIAOTEPMHUECKUX PEaKIIHIX
SHAOTEPMHUUYECKUE PEAKITHH.
TommBo: yroiaps 1 MeTaH.
TorumBo (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3/yXa, YCUICHHUE bubnuorexa [JOK
25 3arpsi3HeHUe BO3/1yXa, CIOCOObI €ro
napHUKoBoro 3 dekra, pazpyuieHue https://m.edsoo.ru/ff0d4cda
MPeIOTBpALICHUS
030HOBOTO CJIOSL.
KauectBeHHoe omnpeneneHne
CoJIepKaHusl KUCIOPOJia B BO3AYyXE
IMpakTrueckas padora Ne 3 110 Teme P P xS,
noiyueHue, coonpanue, bubnnoreka [HOK
26 «ITomydeHue u cobnpanue KUCIOPoIa,

HU3YUCHHUC €TO CBOMCTBY

pacrno3HaBaHUE U U3yYECHUE CBOWMCTB
KHUCJIOPO/1a, HAOTIOACHHE
B3aMMOJIENCTBUS BEIECTB C

https://m.edsoo.ru/ff0d4ae2




27

28

29

30

31

32

33

34

35

BOI[OpOI[ — JJICMCHT U MPOCTOC BCIICCTBO.

Haxoxnenue B nmpupoje

dusznuecKre U XUMUYECKHUE CBOMCTBA
Bonopoza. [IpuMeHenue Bogopoaa

TlousaTHe 0 KUCIO0TaX U COJIAX

Croco0bI mosry4eHust BOZOpo/ia B
naboparopuu

[IpakTrueckas padora Ne 4 o Teme
«[Tomydenue u cobnpanue Bogoposa,
U3yUYEHHE €r0 CBOHCTB»

Mousipabiii 00bEM Ta30B. 3aK0H ABOTaIPO

Brrunciaenus o0béMa, KOJINYECTBA BEIIECTBA

rasa o e€ro U3BECTHOMY KOJUYECTBY
BEIIIECTBA MU 00BEMY

Brruucnenus 005EMOB ra3oB M0 YpaBHEHUIO

peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUH Ta30B

dusnyeckre U XUMHUYECKUE CBOUCTBA BOJBI

KHUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U NIPEKPAILECHUS
ropeHus (1moxapa).

Bonopon — anemeHT u pocroe
BemecTBo. Haxoxnenue Bogopoza B
pUpoOJIE.

®u3nyecKue U XMMHUYECKHE
CBOMCTBA, IPUMEHEHUE.

Kucnots! u conu.

CrniocoObl moSTydeHust BOAOPOAA.

[Tonyuenue , coOupanue,
pacro3HaBaHUE U U3yYECHHUE CBOWCTB
BOZIOpo/ia (ropeHue),
B3aMMO/ICUCTBHE BOJIOPO/A C
okcuaom meau (II) (BoamoxkHO
WCIOJIb30BaHUE BUACOMATEPHUATIOB).

Monspablii 00bEM Tra30B.

Pacdé€Tel Mo XuMu4eCKUM YpaBHCHUSAM.

Pacuérel M0 XMMUYECKUM YPABHEHUSM.

duznyeckue cBOIICTBA BOJIBI.
XUMHUYECKUE CBOMCTBA BOJEI.

bu6muoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bubmnoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmnoreka [IOK
https://m.edsoo.ru/ff0d4f42

bubmnoreka [IOK
https://m.edsoo.ru/ff0d542¢

bubmnoreka [IOK
https://m.edsoo.ru/ff0d55a0

Bbu6muorexa [JOK
https://m.edsoo.ru/ff0d5708

bu6mmnorexa [JOK
https://m.edsoo.ru/ff0d587a




36

37

38

39

Cocras ocuoBanuii. [Toustie 00
WHNKATOpax

Bopa xak pactBopurens. HacbleHHble 1
HEHACBIIICHHBIE PaCTBOPHLI. MaccoBas 1o
BEILECTBA B pacTBOPE

[TpakTuyeckas padora Ne 5 mo Teme
«IIpuroroBiieHHE PaCTBOPOB € ONPEAETEHHON
MaccOBOM J0J1ei paCTBOPEHHOT'O BELIECTBA»

Kontponbnas padota No2 o teme
«Kucnopoa. Bonopoa. Bona»

OcHoBanus. HaGmronenue
W3MEHEHUSI OKPAaCKU UHIUKATOPOB B
pacTBOpax MEI0UECH.

Bopna xak pactBoputens. PacTBopbl.
HackineHHble ¥ HEHACHIICHHEIS
pacTBOpbl. PacTBOPpUMOCTH BEUIECTB B
Boze. MaccoBas J0JIs1 BEIIECTBA B
pactBope. Ponb pacTBopoB B npupo/ie
Y B J)KM3HH yenoBeka. Kpyrosopor
BOJIbI B IPUPOJIC. 3arps3HECHUE
MPUPOHBIX BOJ. OXpaHa U OUYHUCTKA
MPUPOJIHBIX BOJ.

UccnenoBanne ocoOeHHOCTEH

pacTBOPEHUS BEUIECTB C PA3TMIHON

pacTBOPUMOCTb.

[IpuroroBneHne pacTBOPOB C

ONpeeIEHHON MacCOBOU 10JIEH

pacTBOPEHHOTO BEIIECTRA.

Oxcuabl. KucioTs!l 1 conu.
OcHoBanus. MaccoBas goJis
BEIIIECTBA B PACTBOPE.

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d59¢e2

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d5b40

bu6muoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

40

41

Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[TonydyeHue n XuMHU4YECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

Oxkcuapl. Knaccudukanus OKCHI0B:
coneoOpa3yrolre (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTEPHBIE) U
HecosieoOpasyronue. O3HaKOMIIEHHE
¢ oOpasiaMu OKCHIOB U ONTUCAHUE UX
CBOWCTB.

Homenkiatypa okcuaos.
duznyeckre 1 XUMUYECKHE CBOMCTBA

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmnorexa [JOK
https://m.edsoo.ru/ff0d664e
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43

44

45

OKCHJO0B

OcHoOBaHUSA: COCTaB, KJIaCCUPUKALINSA,
HOMEHKJIATypa

[TonyyeHue u XUMHYECKUE CBOMCTBA
OCHOBaHUM

Kucnotsr: cocras, knaccuduxars,
HOMEHKJIAaTypa

[Tonydyenue u XMMHUYECKHUE CBOMCTBA KUCTIOT

OKCHUIOB. HOJ'IyLIeHI/IC OKCHUIO0B.

OcuoBanus. Knaccudukanus
OCHOBaHU: MIEI0YU U
HEPACTBOPHUMBIE OCHOBAHUS.
Howmenkiarypa ocHOBaHHiA.

Knaccudukanus HeopraHmueckux
COCIMHECHUM.

duznueckre ¥ XUMUIECKHE
cBoiicTBa ocHOBaHuil. [Tonyuenue
ocHoBanuil. [Tonyuenue
HEpPacTBOPUMBIX OCHOBAHHI.
HccnenoBanue peakuuii
HEUTpanu3aIui.

Kucnotsr. Kiaccudukanus
kucnor. Homenkiarypa Kucior.

duzndeckue U XUMUYECCKHUE CBOMCTBA
KHCIIOT. PsI1 akTHBHOCTH METaJIJIOB
H. H. bekerosa. [lonyueHne KUCIOT.
Habmonenne u3mMeHEHUs OKpacKu
WHJIUKATOPOB B PACTBOpPAX KHUCJIOT.
N3yuenue B3auMOIEHCTBUS OKCUIA
menu (I1) ¢ pactBopom cepHoit
KHCJIOTHI, KUCJIOT C METaJIJIaMH.

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmnoreka [IOK
https://m.edsoo.ru/ff0dfee2

46

47

Counu (cpenHue): HOMEHKIIATYpPa, CIIOCOOBI
MOJIYYCHHA, XUMHUYCCKUC CBOMCTBa

[TpakTnueckas padota Ne 6. Permenue

Conu. Homenknatypa coJieid.
OuU3NYECKHE U XUMUYECKUE CBOMCTBA
cousieit. [lonmyuenue comnen.

BriTecHEeHHE OHOTO MeTaIa
JIPYTHUM U3 pacTBOpPA COJIH.

Pemenne OKCIICPUMCHTAJIBHBIX 3aJ1a4

Bbu6morexa [JOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [JOK



48

49

50

51

52

BKCHGPI/IMCHTEUII:HBIX 3a1a4 I10 TCME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX
COEIUHEHUIN

I'erermueckas cBSI3b MCXKIY KiiacCaMun
HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

O000111eHIE U CUCTEMATU3aLUs 3HAHUI

Kontponbnas padota Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHun"

[TepBbie mONBITKY KIacCUPUKAITTU
XUMHUYECKHUX A1eMeHTOB. [IoHsTHE O TpymIIax
CXOJHEIX DJIEMECHTOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
cucTeMa XUMMHYECKuX saeMmeHToB /1. W.
Menpeneena

no TeMe «BaxxHelme Ki1accel
HEOPraHUYECKUX COCAMHEHUI.

I'enetnyeckas CBA3b MCXKY KilacCaMun

HEOPTraHMYECKUX COCTMHECHUH.
HccnenoBanmne o0pasioB

HCOPraHNMYCCKUX BCIICCTB PA3JIMYHBIX

KJI4aCCOB.

Oxcuabl. KucioTs!l 1 conu.
OcHoBanus. I'eneTnyeckas CBs3b
MEXKy KIacCaMU HEOPTaHUYECKUX
COCIUHCHMI.

Oxcuabl. KucinoTs!l 1 conu.
OcHoBanus. I'eneTnueckas CBs3b
MEXy KJIacCaMH HEOPTaHUYECKUX
COETUHEHUN.

[TepBbIe MOMBITKY KIACCUPUKAITUU
XUMHUYECKHX 3NIeMeHTOB. [ToHsTHE 0
Ipynmnax CXOAHBIX 3JICMCHTOB
(mesTouHBIe M MIETOYHO3EMENTbHEIC
MCTaJJIbl, TAJIOTCHBI, MHCPTHLIC
rasbl).

[Ieproanueckuit 3aK0H.
[Tepuonnueckas cucrema
XUMUYeCKHX djiemeHToB 1. 1.
MenpeneeBa. Kopotkonepuoanas u
JUTMHHOTIEpUOIHASL (hOPMBI
[Tepronnueckoit cucTemsl
XUMHYECKHX d1eMeHToB /1. H.

https://m.edsoo.ru/00ad9b7c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9%1a

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bubmnoreka [IOK
https://m.edsoo.ru/00ada52c




Menneneena.

Ilepuons! ¥ rpymnmel.
DU3NYECKHUI CMBICI TIOPSIAKOBOIO

bu6mmorexa [JOK

53 Ilepuonpl, rpyIIbl, IOATP YL
P » TPIES Py HOMeEpa, HOMEPOB MEPHO/Ia M TPYIIIIEI https://m.edsoo.ru/00ada52c
3JIEMEHTA.
54 Ctpoenue atoMoB. CocTaB aTOMHBIX sIIEP. Crpoenue atomoB. CoCcTaB aTOMHBIX bubnmnorexa [JOK
H3otomnsl sanep. N3oTomsl. https://m.edsoo.ru/00ada342
OnekTpoHbl. CTpOEHUE 3NEKTPOHHBIX
CtpoeHue 3JeKTPOHHBIX 000JI0UEK aTOMOB 000J104€K aTOMOB TepBhIX 20
. bubmuoreka [JOK
55 aneMeHToB [lepuoanyeckoii cuctemsl 1. H. XUMHYECKUX AJIEMEHTOB
. https://m.edsoo.ru/00ada6bc
MenneneeBa [Tepuonnueckont cucremsr /. 1.
Menneneena.
XapakTepucTuKa XUMUIECKOTO
3JIEMEHTA 110 €r0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme /1. 1.
XapakTepHucTuKa XMMHYECKOro JIeMEeHTa M0 MeH/eneena.
. bu6mmoreka [JOK
56 ero nosioxkeHnuto B [lepuoanueckoii cucreme 3aKOHOMEPHOCTH U3MEHEHMUSI
https://m.edsoo.ru/00ada824
. 1. MenneneeBa panuyca aTOMOB XUMUYECKHUX
3JIEMEHTOB, METAIITHYCCKUX 1
HEMETAIJINYECKUX CBOICTB 1O
rpyIIiaM U Mepruoiam.
3nauenue [leproauyeckoro 3akoHa u
3unauenue [lepuonnyeckoro 3akoHa st .
[lepuoanueckoii CUCTEMbI XUMUYECKUX
pa3BUTHsA HayKu U npaktuku. /1. W. bubnuoreka [IOK
57 . 3JIEMEHTOB JJIsl Pa3BUTHS HAYKU U
MenneneeB — y4€HBIN, [IEIAr0T U .. https://m.edsoo.ru/00ada96e
npaktuku. [{. 1. MenaeneeB — yu€Hbli
IpaKJaHUH
Y TpaKJIaHUH.
. Oxkcunel. Kuciaots! 1 comnu.
PesepBHEIit ypok. O000IICHNE U
N . OcHoBanus. ['eHeTnyeckas CBA3b bubmmorexa [JOK
58 cucrTeMaru3anus 3Hanuii / Beepoccuiickas

IpoBepoyHas paborta

MEXy KJIaCCAMH HEOPTaHUYECKUX
COEIUHEHUN.

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




Kontponbhas padota Ne4 no reme «Ctpoenue

N3yuenne oOpasiioB BEIIECTB
METAJUIOB U HEMETAIIIIOB,

bubmnoreka [IOK

59 aToma. XUMHYeCKas CBs3b» / Beepoccuiickas .
B3aUMOJEUCTBUE TUAPOKCHUIA LINHKA https://m.edsoo.ru/00adb486
poBepoyHas paboTta .
C pacTBOpPaMHM KHCJIOT U IICIOUYCH.
60 DIIeKTPOOTPULIATETLHOCTH aTOMOB DIeKTPOOTPUIIATETLHOCTh bubnmnorexa [JOK
XAMHUYECCKHUX DIIECMECHTOB XAUMHUYECKHX DJIECMECHTOB. https://m.edsoo.ru/00adaab8
bu6nuorexa [JOK
61 HNonnas xuMudeckas CBsI3b HonHas cBI3b.
https://m.edsoo.ru/00adac34
Xumuueckas cBsi3b. KoBajeHTHas bubmuoreka [JOK
62 KoBasieHTHasA nonspHas XUMHUYECKas CBA3b
IOJIApHAs CBA3b. https://m.edsoo.ru/00adaab8
Xumnueckas cBa3b. KoBaneHnTHas bubmuorexa [JOK
63 KoBasieHTHas HEnoasipHask XUMUYECKas CBSI3b
HEIOJISIPHAs CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 CreneHb OKHUCIICHUS CreneHb OKHUCIICHMS.
https://m.edsoo.ru/00adae28
OKUCHIUTEIBHO - BOCCTAHOBUTEIbHBIE
peakuuu. [Iponeccrsl OKucIeHus u
BOCCTAHOBJICHHS.
IIpoBeneHue OMBITOB, Bu6nuoreka [IOK
65 OKUCIUTETLHO-BOCCTAHOBUTEILHBIC PEAKIIUN
WIUTIOCTPUPYIOIIUX IPUMEPHI https://m.edsoo.ru/00adb076
OKHCJIUTEILHO-BOCCTAHOBUTEIIHLHBIX
peakuuii (ropeHue, peakiuu
Pa3IOKECHHMS, COSTUHEHUS).
bu6mmoreka [JOK
66 OKMCIIUTEIN U BOCCTAHOBUTEIN OKHCIINTEIIH ¥ BOCCTAHOBUTEIH.
https://m.edsoo.ru/00adb076
. Oxkcunel. Kuciaots! 1 comnu.
PesepBHEIit ypok. O000IICHNE U
. OcHoBanus. ['eHeTnueckas cBs3b bubmmoreka [JOK
67 cucTemMaTu3anus 3Hanuil o reme «CtpoeHue
MEXIY KiIacCaMHU HEOPraHUYECKUX https://m.edsoo.ru/00ad9cb2
aroMa. XuUMH4ecKas CBSI3b)» .
COE€IUHEHUH.
68 PeseprubIil ypok. O600111eHNE T Knaccudukanmst XuMuaecKux bubmuorexa [{OK



cucTeMaTH3alys 3HaHUH peakiuii (CoeInHEHMs], PA3I0KECHHUS, https://m.edsoo.ru/ff0d61c6
3aMeIIeHus, 0OMEHa).

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



9 KUIIACC

Ne i/

Tema ypoka

[Tepuoanueckuii 3akoH. [leproanueckas
cHCcTeMa XUMHYECKuX saeMeHToB /1. W.
Menpeneena

Conep:xanue ypoka

[Tepronuueckuii 3aK0OH.
[Iepnonnueckas cucrema
XUMHYECKHX DJICMEHTOB
. . Menaeneena.
CrpoeHue aTOMOB.

DJIeKTPOHHbIE
uudposbIe
o0pa3oBaTe/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/00adb59e

3aKOHOMepHOCTI/I B U3MEHEHHNM CBOMCTB
XUMHUYCCKUX 3JICMCHTOB IICPBBIX TpéX
nepuoaoB

3aKOHOMEPHOCTH B
WU3MEHEHNN CBOIICTB
XUMHUYECKUX  JJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB,
Kanus, Kaupuusid M UX
COCIMHEHU N B
COOTBETCTBUU C
IIOJIO)KEHUEM DJIEMEHTOB B
Ilepnonnueckoir cucreme
U CTPOCHHMEM HX aTOMOB.

Bbu6morexa [JOK
https://m.edsoo.ru/00adb6b
6

Knaccugukanus 1 HOMEHKIATypa
HEOpPraHUYECKUX BEIIECTB

Knaccudukanus u
HOMEHKJIaTypa

HCOPTraHNYCCKUX BCIICCTB.
XHUMHUYECKHUE CBOMCTBaA
BEIIIECTB, OTHOCSIINXCS K

Ppa3IM4YHBIM Kjlaccam
HEOPraHUYECKUX
COCIUHCHHH,
TCHETUYCCKAas CBSI3b

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2




Bunnl XUuMHYECKOU CBSI3U U THUIIEI
KPUCTAJUIMYECKUX PEIIETOK

Kontponbhas padota Nel o teme
«IToBTOpenue u yriayOiaeHue 3HaHUI
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»

Knaccudukanus XuMHYECKUX peakluii o
Pa3IMYHBIM NMPU3HAKAM

HCOPTaHNYCCKUX BCIICCTB.

CtpoeHue BelecTBa: BUIbI
XUMHUYECKON CBS3U. THIEI
KPUCTAJUTMYECKUX
PELETOK, 3aBUCHUMOCTD
CBOICTB BeIIIECTBA OT TUIA
KPHUCTAJUIMYECKON
peIETKN u

XUMHAYECKOU

BHJIA
CBA3U.
O3HakomiieHre

MOJIETISIMHU
KPUCTaJUIMYECKUX
pPEUIETOK HEOPraHUYECKUX

BELIECTB — METAUNIOB M
HeMeTaJsiloB (rpadura u
arMasa), CJIO’KHBIX
BEILECTB (x1opuna
HaTpHs).

CtpoeHue aTOMOB.
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
BEIECTB.
Knaccudukanus
XUMHUYECKHUX PEAKLINN 1O
pa3IMYHBIM NPU3HAKAM.
Knaccudukanus
XUMHUYECKAX PEAKLUUN 110
pa3IMYHBIM IpU3HAaKaM
(mo 4umecny u  cocraBy

bubmnoreka IIOK
https://m.edsoo.ru/00adbac6

bub6manoreka [IOK
https://m.edsoo.ru/00adbcb0




ITonsiTHE O CKOPOCTH XMMHUYECKOM PEaKIUH.

[ToHsITHE O TOMOTE€HHBIX U T€TEPOr€HHBIX
peakuuax

YYaCTBYIOIIMX B pPEaKIMU
BEILLECTB, IO TEILIOBOMY
3pdexTy, Mo H3MEHEHUIO
CTEIEeHEN OKUCIICHUS
XUMHUYECKHX  DJIEMEHTOB,
no  obpatumoctd, 1O
y4acTUIO  KaTajau3aropa).
DK30- U IHIOTEPMUUYECKHE
peaxuu,
TEPMOXHUMHUYECKHE
YpaBHEHHUS.
[TonsiTHEe 0 cKOpOCTH
XUMHYECKON pEeaKIuu.
ITonsaTue 06 0OpaTUMBIX
1 HEOOPAaTUMBIX
XUMUYECKUX PEAKIUSX.
[ToHsiTHE O TOMOTEHHBIX
Y TETEPOTCHHBIX
peakuusx. [lonstue o
katanuise. MccnenoBanue
3aBUCUMOCTH CKOPOCTHU
XUMUYECKON PEAKLUU OT
BO3JICUCTBUS PA3TUYHBIX
(hakTopoB.

bub6mmorexa [JOK
https://m.edsoo.ru/00adbe9a

ITonsATHE O XUMHYECKOM PAaBHOBCCHHU.
@akTopsl, BIUAIOIKAE HA CKOPOCTh
XUMHUYECKOH PCaKIUU U MOJIOKEHUC
XMMHUYECKOTO PAaBHOBECUS

IlonsiTHE O XUMHYECKOM
PaBHOBECHH. ®dakTopsl,
BIIMSIIOIIME HA CKOPOCTh
XAMHUYECKOW pEakuuu H
MOJIOJKEHHE XHMHYECKOTr0o
paBHOBECHS.

Bbu6morexa [JOK
https://m.edsoo.ru/00adc28c




OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE
peakiuu

Teopust 3AEKTPOIUTUYECKON AUCCOLUALINH.
CunbHbIE U crtaOble AIEKTPOIIUTHI

OKHCIUTETBHO-
BOCCTaHOBUTEJIbHbBIE
peakuyu, 3JIEKTPOHHBIN
0anaHC OKUCTUTEIHHO-
BOCCTAaHOBUTEIbHOU
peakiuu. CocraBieHue
YpaBHEHUU
OKUCITUTEIHHO--
BOCCTAHOBUTEIBHBIX
peakuui ¢
UCIIOJIb30BAaHUEM METOAA
AJIEKTPOHHOTO OanaHca.
[IpoBeneHue OMbITOB,
WUTIOCTPUPYIOIINX
MIpUMEPBI OKUCITUTEIBHO-
BOCCTaHOBUTEIBHBIX
peakmii (ropeHue,
peaKkiuy pas3ioKeHus,

COEJTMHEHMS).

Teopus
AIEKTPOIUTUYECKON
JICCOLIMAIINH.
ONEeKTPOIUTHI u
HEIJIEKTPOIuThI. KaTnoHsl,
AQHHOHEI. Mexanusm
JMCCOIMAIIAN BEILECTB C
pa3JII/I‘-IHBIMI/I BHUIaMU
XHUMHYSCKOM CBSI3H.
CreneHb  JUCCOLHAIUU.
CuiibHBIE u cnabbie

SJICKTPOJIUTEI.

bu6mmorexa [JOK
https://m.edsoo.ru/00adcade

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68




11

12

13

14

15

HonHble ypaBHEHHS peaKkLUil

XUMHYECKUE CBOMCTBA KUCITOT 1 OCHOBAaHMI
B CBETE MPECTABICHUNA 00
AJIEKTPOIUTUYECKON AUCCOIUALINHI

XHUMHYECKUE CBOMCTBA COJIEH B CBETE
IIPEJICTAaBICHUN 00 IEKTPOIIUTUYECKOU
JACCOLUAIU

[TonsiTne o rugpon3e conen

O06001IeHEe 1 cucTeMaTh3alus 3HaHui

Uccnenosanue
AIIEKTPONPOBOTHOCTH
pacTBOpOB BEIIIECTB,
mporecca  JAUCCOIMAINH
KHCJIOT, IeJIoueii U coJieit
(BO3MOXHO
UCIIONb30BaHUE BUJIEO
MaTepHuaoB).
Peakuuu nonHoro oomeHa.
VYenosus MIPOTEKAHUs
peakiii HOHHOTO OOMEHa,
MOJIHBIE M COKpAallEHHBIE
HMOHHBIE ypaBHEHUS
peakuuii. KauyecTBeHHbIE
pEaKIuy Ha HOHBI.
CBoOICTBA KHCIIOT,
OCHOBaHHI B CBETE
MpeJCTaBICHUN 00
BJIEKTPOJIUTUYECKOM
JUCCOIUAITIH.

CBolicTBa CoOlIcii B CBETE
MpeJCTaBICHUN 00
BJIEKTPOJIUTUYECKOM
JIUCCOITHAITIH.

[TonsiTue o runponuse
COJIEN.

KauecTtBenHbie peakiuu Ha
HoHBI. Pemenue
AKCIEPUMEHTAIBHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/00add44
8

bubmuoreka [{OK
https://m.edsoo.ru/00addSd
8

bu6mmoreka [JOK
https://m.edsoo.ru/00add8b
2

Bbu6mmorexa [JOK
https://m.edsoo.ru/00add9d
4

bubmuoreka [JOK
https://m.edsoo.ru/00addd 1
2




16 [TpakTuueckas pabora Ne 1. «Pemenue
AKCIEPUMEHTAJIbHBIX 3374

3a1ad.

[IpoBeneHue onbITOB,
WJLTIOCTPHUP YEOTIHX
TIPU3HAKY TIPOTEKAHUS
peaxiuiit HFOHHOTO OOMeHa
(oOpa3zoBaHue ocajka,
BBIJICTICHHE Ta3a,
00pa3oBaHHUE BOJIBI).
Pacno3naBanue
HEOPTaHMYECKUX BEIICCTB
C TIOMOIIIbIO KAY€CTBEHHBIX
peaxiuii Ha HOHBI

bubmuoreka [IOK
https://m.edsoo.ru/00addbfa

Kontponbhas pabota Ne2 o teme
17 «OJIEKTPOIUTUYECKAS TUCCOLIMALIUS.
XUMUYECKHE pEaKIUU B PACTBOPAX)»

OO11as XxapaKTepUCTUKA TAJIOT€HOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa

OKUCIIUTEIBHO-
BOCCTAHOBHUTEJILHBIE
peakuuu. Peakuymn
HOHHOI'0 OOMeHa.

OO1m1ast xapaKTepUCTHKA
rajioreHoB. OCOOEHHOCTH
CTPOEHHS aTOMOB,
XapaKTepHBIC CTCTICHH
okucnenus. CTpoeHue u
(dusnueckue cBoicTBa
MIPOCTHIX BEIIECTB —
rajoreHoB. XuMHUYECKUE
CBOMCTBA Ha IIpUMeEpe
xJiopa (B3auMOJIeHCTBHE
C METaJUIaMH,
HeMeTallJlaMH,
mienoyamu). OTIBITHI,
OTpaXkarolue

bubmnoreka IIOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2




XnopoBogopoa. ComsiHasi KUCIIOTa,
19 XHMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHNE

[TpakTuyeckas padora Ne 2 o Teme
20 «ITonyueHnue COMIHON KUCTOTHI, U3yYCHUE
€€ CBOMCTB

¢busnueckue u
XUMHUYECKHE CBOIMCTBA
raJIoOr€HOB U UX
COETUHEHMH (BO3ZMOKHO
HCII0JIb30BaHUE
BUJICOMATEPHAIIOB),
03HaKOMJICHUE C
oOpasiamMu XJI0puI0B
(ramoreHu10B).
XnopoBogopoa. CossiHast
KHCIIOTa, XUMHYECKUE
CBOMCTBA, IIOJIy4EHHUE,
npuMeHeHue. M3yuenune
o0pasioB
HEOPraHUYECKUX
BEIIIECTB, CBOMCTB
COJISHOW KHMCIIOTBI.
IIpoBenenue
KaueCTBEHHBIX peaKiui
Ha XJIOPU-UOHBI U
Ha0II0JICHUE TIPU3HAKOB
WX MPOTCKAHMUS.

JleiicTBue
XJIOPOBOJIOPO/IA Ha
OpraHu3M
Baxwueiimue xmopuabl u
0.9 HaXOXJICHUE
IpUPOJIE.

xJiopa u

YCJIOBCKaA.

bu6mmoreka [IOK
https://m.edsoo.ru/00ade 104

bu6mmorexa [JOK
https://m.edsoo.ru/00ade348




21

22

23

24

25

BI)I'-II/ICJ'IGHI/UI 10 ypaBHeHI/ISIM XUMHUNYCCKUX
peaKIui, eciu OJMH U3 PEarcHTOB JIaH B
n30BITKE

OO1mas xapakTepucTUKa 3J1eMeHTOB VIA-
TPYIIIbI

AnnoTponHbsle MOIU(GUKALIUY CEPBHI.
Haxosxnenue cepsl U €€ COeTMHEHHH B
npupojae. XuMHUYECKHE CBOMCTBA CEphI

CepoBoniopoi, cTpoeHHe, PU3NIECKUE H
XHUMUYECKHE CBOMCTBA

Oxkcuppl cepbl. CepHas KUCIIOTAa,
buznyeckue 1 XuMUYeCcKre CBONCTBA,
MpUMEHEHHE

PacuéTel Mo XUMHUYECKUM
YpPaBHEHUSIM.

OOm1ast xapaKTepUCTHKA
anemeHToB VIA-rpynmst.

Oco0eHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE
CTETIEHU OKUCIICHMS.
Crpoenue u pusndeckue
CBOMCTBA IPOCTBIX
BELIECTB — KUCIOPOJa U
cepbl. AJUIOTPOITHBIE
MoaupUKaIK KUCIOpoaa
U cepbl. XUMUYECKHE
CBOMCTBA CEPBHI.
Haxoxnenue cepol u eé
COEJIMHEHUH B NIPUPOJE.
O3HakoMIIEHHE C
o0Opasiamu cepbl U e€
COEIMHEHUSIMH (BO3MOXKHO
HCITIOJIb30BaHUE
BUJIEOMATEPHAJIOB).
CepoBo10poj1, CTPOEHHUE,
¢busznueckue u
XUMUYECKHE CBOWCTBA.

OKcubI cephl Kak
MIpeJICTaBUTENN
KHCJIOTHBIX OKCHUJIOB.
CepHas KucIOTAa,
¢busznueckue u

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ade488

Bbu6morexa [JOK
https://m.edsoo.ru/00ade64a

bubmnoreka IIOK
https://m.edsoo.ru/00ade64a

bubmanoreka 1HOK
https://m.edsoo.ru/00ade802

bubmmoreka [IOK
https://m.edsoo.ru/00adea28




26

XUMHUUECKUE peaKIiy, JexKallue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOTyYEeHHUs
CepHON KUCIOTHI. XUMHUUECKOE 3arps3HEHUE
OKpYKaroIlIei Cpebl COEAUHEHUSIMH CEPBI

XUMHUYECKHE CBOMCTBA
(oOmue kak
MIpeJICTaBUTEIS Kilacca
KHCIIOT U
cnenuduaeckne). Conu
CEpPHOM KHUCIIOTHI,
KaueCTBEHHAs peaKIus
Ha CyJb(aT-HOH.
HaGmronenue mporecca
oOyTriMBaHUs caxapa Moj
NENUCTBUEM
KOHIIEHTPHUPOBAHHOM
CEpPHOM KHUCIIOTHI,
M3YYCHHE XUMHYECKHUX
CBOMCTB pa30aBiIeHHOMN
CEpPHOM KHUCIIOTHI,
MIPOBEICHUE
KaueCTBEHHOW peaKkuu
Ha cynb(aT-uoH U
HaOII0/IEHUE MPU3HAKA
€€ MPOTEKAHUSL.

XUMHYECKUE PEaKIuu,
JeXalye B OCHOBE
IPOMBIIIJICHHOTO CcI10c00a
MIOJIyYEHUS CEPHOU
KHUCIOThL. [IpuMenenue
CEpPHOU KHUCIIOTHI.
XHUMHYECKOE 3arpsI3HEHUE
OKpYKaroIIe Cpeabl
COETMHEHUSIMU CEPBI

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a




(KUCTIOTHBIE JOXKIH,
3arpsi3HCHHUE BO3yXa U
BOJ0EMOB), CITOCOOBI €T0
MPEIOTBPALICHUS.

Brruncienune maccoBoit JOJIM BBIXOJa

27
MPOJIyKTa peaklnu
OO0mas xapakTeprCcTHKA SJICMEHTOB V A-
)3 rpynibl. A30T, pacipocTpaHEeHUE B
npupoje, PU3NIESCKUE M XUMHUCCKUE
CBOMCTBA
29 AMMHaK, ero pu3nyecKue U XuMUYeCKue

CBOﬁCTBa, IMMOJIYYCHUC U IIPUMCHCHUC

Pac4€rbl o xuMuueCKUM
YPABHEHUSIM.

OO01as xapakTepucTUKa
3JIEMEHTOB V A-rpymnibl.
Oco0eHHOCTH CTPOCHUS
aTOMOB, XapaKTePHBIC
CTETICHU OKUCIICHHUS.
A30T, pacpocTpaHeHue
B IIpHpoie, Gpu3nYecKue
Y XMMHYECKHE CBOMCTBA.
Kpyrosopot azora B
npupoje. O3HakoOMIIeHHE
¢ GU3HYECKUMU
CBOMCTBaMHU a30Ta U
€rocoeIMHEHNI
(BO3MOKHO
WCTIOJIb30BaHUE
BHJICOMATEPHAIIOB),
oOpa3amu a30THBIX
yInoOpeHUi.

AMMmHaK, ero
dbuzndeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUe 1
npumenenue. Conu

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bubmanoreka [HOK
https://m.edsoo.ru/00adeeab

bubmnoreka [HOK
https://m.edsoo.ru/00adf004




aMMOHHS, UX
(dbuznveckue u
XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE.
KauectBennas peaxuus
Ha MOHBI aMMOHHSL.

[TpakTnueckas padbora Ne 3 o Teme
30 «ITonyuenne aMmmuaka, U3y4eHHE €ro
CBOMCTB»

[Tonyuenue , cobupanmue,
pacrno3HaBaHHe U
HU3y4YECHHUE CBOWCTB
aMMuaKa.

bub6mnoreka IIOK
https://m.edsoo.ru/00adf180

A3oTHas KucnoTa, e€ puznueckue u

31

XUMUYECKHE CBOWCTBA

Hcnonbs30BaHne HUTPATOB U COJICH aMMOHUS
1 B KaUECTBE MUHEPAJIbHBIX YI00pEHUI.

XHUMHUYECKOE 3arpsA3HCHUC Oprxca}omeﬁ
Cpeabl COCANHCHHUAMM a30Ta

A30THAs KHCIIOTAa, eé
nonyueHue, GU3NIecKue u
XUMUYECKHE CBOICTBa
(oOrmue Kak
MIpeICTaBUTEIS KJjlacca
KHUCIIOT u
CriepUIECKHe).
B3anmoneiicteue
KOHLIEHTPUPOBAHHOU
a30THOM KHUCIIOTHI C MEbIO
(BO3MOXKHO
HCITOJIb30BaHNE
BHJIEOMATEPHAJIOB).

Hcnonb3oBanue
HUTPATOB U COJEN
aMMOHUSI B KQU€CTBE
MUHEPATBHBIX
ynobpenuii. XuMu4yeckoe
3arpsi3HEHUE
OKpY’Karolllen cpebl

bu6mmorexa [JOK
https://m.edsoo.ru/00adf306

Bbu6mmorexa [JOK
https://m.edsoo.ru/00adf518




docdop. Oxeun dpochopa (V) u pochopnas
33 KHCIIOTA, (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBA, ITOJIy4YEHUE

COCIUHCHMAMM a30Ta
(KUCIIOTHBIE T0XK]IH,
3arpsi3HEHUE BO31yXa,
IIOYBBI U BOJOEMOB).
IIpoBenenue
KaueCTBEHHBIX PEaKLUN
Ha MOH AMMOHHUS U
M3y4YEHUE IPU3HAKOB UX
IIPOTEKAHUS.

docdop, annmoTpomnHbie
moaudukanmu Gocdopa,
buszndeckue u
XUMHYECKHUE CBOMCTBA.
Oxkcun pochopa (V) u
dbochopnas kuciora,
(dbuzndeckue u
XUMHUYECKHUE CBOICTBA,
MOJTy4eHUE.
O3HakoMJIeHHE C
buznueckuMu
cBoiictBamu (pocopa u
€rocoeIMHEHUI
(BO3MOXHO
WCIOJIb30BaHUE
BUJICOMATEPHAIIOB),
obpa3uamu GochopHBIX
yIoOpeHuit.

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

Hcnonb3oBanue pocdaToB B KauecTBe

34 .
MUHEPATBHBIX YIOOpeHU. 3arpsi3HEHIE

Hcnonb3oBanue
¢docdaroB B kauecTBe

bubmnoreka IHOK
https://m.edsoo.ru/00adfc20




MIPUPOJTHOM cpeapl hochaTamu

MUHEPaTbHBIX
ynoopenwuii. [IpoBenenue
Ka4eCTBEHHBIX PEaKIU
Ha ¢ochar noH
M3y4YeHUE MPU3HAKOB UX
MPOTEKAHUS.

35

36

Yraepon, pacipocTpaHEHUE B IPUPOJE,
¢du3nueckre U XMMUYECKHE CBOMCTBA

Oxcuppl yriepona, ux pusnueckue u

OO6m1as xapakTepucTuKa
snemeHToB [VA-rpynmnsi.
Oco0eHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHHUS.
Yraepon, anmioTpoIHbIe
MoauduKamym,
pacrnpocTpaHeHHE B
npupoe, Gpuznyeckue u
XUMHUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopor
yrieposa B IPUPOJIE.
N3yuenue mopeneun
KPUCTAJITMYECKHUX
pemETOK anmasa,
rpadura, Qyiepena,
03HaKOMJICHUE C
MIPOLIECCOM aACOPOLIMH
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM
U yCTPOHCTBOM
MIPOTUBOTAa3a.

Oxkcuapl yriaepojaa, ux

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [JOK



37

38

XUMHYECKHE CBOMCTBA. JKOJIOTHUYCCKHUE
HpO6JICMBI, CBA3aHHBIC C OKCUIOM YTJI€poaa
av)

VYrosbpHasg KUCIIOTa U €€ COJIN

[Tpaktuyeckas padora Ne 4 o Teme
"[losrydyeHune yrieKucsioro rasa.
KadectBennas peakius Ha kapOoHAT-HOH"

¢busnveckue u https://m.edsoo.ru/00adfebe

XHUMHUYECKHE CBOICTBA,
JNIEUCTBYUE HA KUBLIE
OpraHU3MBbl, IOJTyYEHUE U
MIPUMEHEHUE.
DKOJIOTUYECKHE
poOJIeMBbl, CBSA3aHHBIE C
okcuaom yriepoaa (IV),
TUIIOTE3a TJI00AIbHOTO
MOTEIICHUS KJIIMMATa,
MapHUKOBBIN A (PEKT.

VYroiybHasE KMCIIOTA U
e€ conu, ux usnyeckue u
XUMHUYECKHE CBOJCTBa,
II0JIyYE€HUE U IPUMEHEHHE.
KauecTBenHas peakuus Ha

bu6mmoreka [IOK
KapOOHAT-MOHBI.

https://m.edsoo.ru/00ae006¢

Hcnonp3oBanue
kapOOHaTOB B OBITY,
MEIUIIHE,
HPOMBIIIUIEHHOCTH "

CEIILCKOM XO3SIICTBE.

[Tonyuenue, cobupanue,
pacrio3HaBaHHUEe U
M3yYECHUE CBOWCTB
YTJIEKUCIIOro Tasa,
IIPOBEJICHHE
Ka4eCTBEHHBIX PEAKIMHA Ha
KapOOHAT —MOH U
U3y4eHHE MPU3HAKOB X

bu6mmorexa [JOK
https://m.edsoo.ru/00ae027¢e
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[TepBoHavanbpHBIC TOHATHS 00
OPraHUYECKHUX BELIECTBAX KaK O

COCIMHEHUAX YIIIepoaa

Kpemnnii u ero coenqunenus

IIPOTEKaHUSI.

IlepBoHavasbHbBIE
MOHATHUS 00 OPTraHMYECKUX
BEIIleCTBAxX KakK 0
COCIMHEHHMX yriepoja
(MeTaH, 0dTaH, DOTHJICH,

alleTUJICH, 3TaHo,
TIIULEPHH, yKCyCHas
KHCJIOTA). [Tpuponansie
UCTOYHUKHU

YTJIEBOJIOPOIOB (yroup,
MPUPOJHBIA Ta3, HEPTH),
MIPOIYKTHI UX TIEpepadOTKU
(OeH3uH), UX posib B OBITY
" MIPOMBIIIIIICHHOCTH.
[TonsTHE O OMOIOTHYECKU
BaYKHBIX BEIIECTBAX:
KUpax, OenKax, yrieBojax
— W WX pOIU B KHU3HU
yenoBeka. MarepuaiabHoe
€IMHCTBO OPTaHMYECKUX U
HEOPTaHUYECKUX
COCIMHEHUM.

Kpewmnuii, ero ¢puzndeckue
1 XUMHUYECKHE CBOMCTBA,
HOJy4eHUE U TPUMEHEHHE.
CoenuHeHUs: KpEMHUS B
npupoze. Ooume
IpeJICTaBICHUs 00 OKCUIE
kpemuus (IV) u
KPEMHHEBOU KUCIIOTE.

bubmnoreka [JOK
https://m.edsoo.ru/00ae054¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a




CunukaTel, UX
HCIIOJIb30BaHUE B OBITY, B
MPOMBIIUIEHHOCTH.
Baxwueiiiine
CTPOUTEILHBIE
MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OCTOH,
xene300eToH. [IpoOnembl
0e30IacHOro
HCIIOIb30BaHUS
CTPOUTETBHBIX
MaTepHuayioB B
MOBCEIHEBHOM KU3HU.
O3HaKOMIICHHE C
MPOAYKUHEN CUIMKATHOU
MIPOMBIIIICHHOCTH.
[IpoBenenue
Ka4eCTBEHHBIX PEaKIUid HA
CUJIMKAT-UOH U U3YYECHHE
MIPU3HAKOB UX
MPOTEKAHUSI.

Nzydenne oOpasios
MaTepHuasoB (CTEKJIO).

41
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[TpakTrueckas padorta Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME
«Baxxkneimre HeMeTalIbl U UX
COETUHEHHSY

Kontponbhas padota Ne3 no teme
«Baxuennine HeMeTaJUIbl U UX
COEIMHEHU S

Pemenne
AKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«Baxkueinme HeMeTaIbl
W UX COCTUHCHHS.

bu6mmoreka [JOK
https://m.edsoo.ru/00ac0bf2

XUMHUYECKHE CBOMCTBA.-
Bbu6morexa [JOK

HEMETAaJJIOB, UX
https://m.edsoo.ru/00ae0el8

COEIUHEHUN.
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45

OOm1ast xapaKTepUCTHKA XUMHYECKUX
3JIEMEHTOB — METaJJIOB. MeTammndueckas
CBSI3b M METAJUIMYECKasi KpUCTAITNYECKAs
pemérka. PU3n4ecKre CBOMCTBA METAIIIIOB

XUMHYECKUE CBOMCTBA METAJLIIOB.
DJIEKTPOXUMHUYECKUH P HATTPSIKECHUI
METaJUIOB

OO61re crocoObl MOJIYYSHHS METAIIOB.
Crnasel. Berunciaenus no ypaBHEHUSAM
XMMHYECKHX PEAKIUA, €CITA OJUH U3
PEareHTOB COACPIKUT MPUMECH

OO01as xapakTepucTUKa
XUMHUYECKHUX 3JIEMEHTOB
— METaJUIOB Ha
OCHOBaHUU HX
MIOJIOKECHUS B
IIepuonnueckoii cucreme
XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa u
CTPOEHHUS AaTOMOB.
CrtpoeHue MEeTalIoB.
Mertannnueckast cBsi3b U
MeTajTnaecKas
KpUCTAIITMYecKast
pemérka. Pu3ndyeckKue
CBOICTBA METAJLIOB.
O3HakomJIeHUE C
o0OpasiamMu METaJIoB U
CILTIaBOB, UX
buzmIecKuMu
CBOMCTBaMH.

XHUMHUYECKUE CBOMCTBA
METaJUIOB.
DIJIEKTPOXUMHUYECKHUH Psif
HaIpsKEHUH METaJIOB

Oo6mue cnocoObt
MOJTyYEHUST METAIIIOB.
Wzydenne oOpasios
MaTepuayioB (CILJIaBbI
METaJIIOB).

bubmnoreka IIOK
https://m.edso0o.ru/00ae103e

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ael1156

Bbu6morexa [JOK
https://m.edsoo.ru/00ael1156
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ITousTue o KOppO31WH MCTAJJIOB

[IenoyHble METAIIIBI

[Tonsarue 0
KOppO3HHU METAaJUIOB,
OCHOBHBIE CHoCOOBI
3alUTBl UX OT KOPPO3HH.
CnnaBel  (cTasib, YYTYH,
JIOPATIOMUHHKN, OpOH3a) U
X MPUMEHEHHE B OBITY U
MTPOMBIIIIIICHHOCTH.
N3yuenue pe3yabTaToB
KOppO3HHU METaJUIOB
(BO3MOXKHO
UCTIOJIb30BaHNE
BHJIEOMATEPHAIIOB).

lenounsie
METaJIbl: TOJIOKEHHE B
[Tepuoauueckoit cucreme
XUMHUYECKHUX 3JIeMEHTOB [I.
H. MengeneeBa, CTpoeHHE
HX aTOMOB, HaXOXKJICHUEC B
npupojae. DPuznveckue u
XUMHUYECKHE CBOWMCTBa (Ha
[IpUMepe HATPUS U KaJus).
HaOmronenue u omucaHue
MPOIIECCOB  OKPAITUBAHMS
IJJaMEHU MOHAMHU HaTpusl,
KaJIus (BO3MOXHO
HCIOJIL30BaHUE
BHJICOMATEPHAIIOB),
BzaumogeiicTBre BOABI C
MeTaJljIaMu (HaTpUeM U
KaJIbIIeM) (BO3MOYKHO

bubmnoreka IIOK
https://m.eds00.ru/00ae1278

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2




UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB).

48
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OKcHIBI M TUIPOKCUIBI HATPHUS U KU

[IlenoyHO3eMENBHBIE METAIIIBI — KAIBIUN U
Maraum

Baxkueiiniue coefMHESHUS KaJIbIIUs

OKCHIBI ¥ THIPOKCHUIBI
HaTpHs U KaJusl.
[IpumeHeHue menoYHbIX
METaJIOB B UX
COCTMHEHUH.

[IlenoyHO3eMEIBHBI
€ MeTaJIbl MarHuil U
KaJIbILIUH: MOJIOKEHUE B
Ilepuonnueckoi cucreMe
XHMUYECKHX dJIeMeHTORB /I,
N. MenaeneeBa, cTpoeHue
HX aTOMOB, HaX0XJICHUE B
npupoze. dusnyeckue u
XHMHUYECKHUE CBOMCTBA
MAarHusi ¥ KaJbIusl.
UccnenoBanue npu3HakoB
MIPOTEKaHUs
KAueCTBEHHBIX PEAKLIUN Ha
VOHBI: MarHusl, KaJabIIusl.
Baxneiime coeiuHEHUS
KaJIbIHsl (OKCHI,
THUAPOKCH]I, COJIN).
N3yuenue ocobeHHOCTEH
B3aUMOJICCTBUS OKCH/IA
KaJIbLIWSI U HATPUS C
BOJI0M (BO3MOXKHO
HCTIOJIb30BAHHUE
BHJICOMATEPHAIIOB).

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8




HaOmronenne n
OIHCaHue MPOIIECCOB
OKpalLIMBaHUS TJIaMEHU
MOHAMH  KaJbIUs
(BO3MOXKHO
HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB).

51

O0001eHre U cCUCTEMATU3ALNS 3HAHUI

duznueckue u
XUMHUYECKHUE CBOMCTBA
METAJLIOB.

52

KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUs

JKécTkocTh BOILI U
CHocoObI €€ yCTpaHeHUSI.

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886

53
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[TpakTuyeckas padora Ne 6 o Teme
"YKEcTKOCTEL BOIBI 1 METOMEI €€
ycTpaHeHus"

AroMuHUN

AmdoTepHbIE CBOICTBA OKCH/IA U
TUAPOKCH]IA

Wccnenosanue cBONUCTB
JKECTKOH BOJEI.

AJOMUHU:
IIOJIOKCHHUE B
[lepuoanueckoit cucreme
XHMHYECKHX JIEMEHTOB /.
N. MeHnneneeBa, cTpoeHHE
aroMa, HaxXOXJCHHEC B
npupone. dusznyueckue u
XHUMHYECKHE CBOMCTBaA
AJTIOMUHUS.

AMdoTepHbIE CBOMCTBA
OKCHJA ¥ TUJIPOKCUIA
aJTIOMHHUS.
HccnenoBanue
aM(OTEPHBIX CBOICTB

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

bu6morexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
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Kenezo

Oxcunpl, Tuapokcusl U conu xenesa (1) u
skenesa (I10)

TUAPOKCH]IA AJTIOMUHHS 1
THAPOKCH/IA ITMHKA.

Keneso: nmonoxenue
B [Iepnoanueckoit
CHUCTEME XUMHUECKHUX
snemeHnToB /I. U.
MenneneeBa, CTpoeHUE
aToMa, HaXO0JICHUE B
npupoje. duznueckue u
XUMUYECKHUE CBOMCTBA
)kenesa. MccnenoBanue
mpoliiecca rOpeHust xxemnesa
B KHCJIOpOJi€ (BO3MOYKHO
HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB).
Oxkcunpl, THAPOKCUABI U
conu xene3a (I1) u
xenesa (I11), ux cocras,
CBOICTBA U MOJYyYECHHUE.

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [JOK
https://m.edsoo.ru/00ae35e6
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O060011IeHE U cucTeMaTh3alus 3HaHui

[TpakTuyeckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME
«Baxuelmnne MeTaIbl U UX COSTUHECHUI

XUMHYECKHE CBOMCTBA
METaJUIOB.

Hccnenosanme
NPU3HAKOB  TPOTECKAHUS
Ka4eCTBEHHBIX PEaKIMi Ha
WOHBI: MarHus, KaJbIIHS,
ATFOMUHWS, ITUHKA, JKele3a
(IT) m xene3a (III), mean
(ID), perieHue
AKCIIEPUMEHTATHHBIX
3amaq o TeMe

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




«Baxkgeunie MeTauibl U
UX COEIUHEHU.

60

61

62

63

64

Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
peaKIuii, eClii OJIUH U3 PEareHTOB JaH B
M30BITKE WU COACPKUT MIPUMECH.
Brruucnenus MaccoBoi 1011 BbIXOa
MPOJYKTA PEaKuu

O060011IeHE U cucTeMaTU3alus 3HAHUMN

Kontponbhas padota Ne4 o teme
«Baxuelnnine MeTaIbl U UX COSTUHEHU

BeniecTBa 1 maTepuasnbl B TOBCETHEBHOM
JKU3HH YeJI0BEKA

XHUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH
cpelibl

PacuéTel Mo XUMHUYECKUM
YpPaBHEHUSIM.

Pacuérel mo xumuyeckum
YpaBHEHUSIM.

XUMHYECKHE CBOMCTBA
METAJJIOB U UX
COCTMHEHUH.

BemecrBa u
Marepuabl B
IOBCEIHEBHOM KU3HU
yeJloBeKa. bezonacHoe
HCIOJIb30BAHNUE BEIISCTB U
XMMHYECKUX PEaKIUi B
obITy. IlepBas momorp
MPU XUMHUYECKUX 05KOTax
U oTpaBiieHUsAX. M3yuenue
00pa310B MaTepuaioB

(momuMepHbIe
MaTepHuabl).

XuMudeckoe
3arpsi3HEHUE OKPYKAIOIICH
Cpelbl (npenenpHas
JIOTTYCTUMAs
KOHIICHTpAITUSI ~ BEIIECTB,

nanee — [111K).

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ae1750

Bbu6morexa [JOK
https://m.edsoo.ru/00ae3f50

bubmuoreka [{OK
https://m.edsoo.ru/00ae4270




65

66

67

68

PoJib XuMUH B pEIICHUN YKOJIOTHICCKUX
mpo0semM

PesepBHeIit ypok. O600IICHNE U
cHUCTeMaTU3alus 3HaHUI

PesepBHbIit ypok. O6001ICHNE U
CUCTEMaTH3aIlUs 3HAHUH

PesepBubIil ypok. O60011IeHNE 1
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

Ponps xumuu B pereHnn

OKOJIOTHYCCKHUX HpO6J’ICM.

XUMHYECKHE CBOMCTBA
HEMETAJIOB U UX
COCTUHEHUH.

XHUMHUYECKHE CBOMCTBA
METAJJIOB U UX
COCTUHEHUH.

Pemenue
AKCIEPUMEHTAIBHBIX
3aJ]1a4 10 TeME
«Baxkneimme MeTaIiIsl 1
HUX COCIMHEHUS.

bub6nnoreka [IOK
https://m.edsoo.ru/00ae4270

bubmuoreka [{OK
https://m.edsoo.ru/00ae0dOa

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bubmanoreka 1HOK
https://m.edsoo.ru/00ad9cb2







MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUMSI OCHOBHOI

OBPA3OBATEJbHON MPOTPAMMBbBI

8 KUIACC

Kon

npoBepsieMo

ro

pe3yJibTara

1

1.1

1.2

1.3

IIpoBepsiemble MpeAMeTHBIE Pe3yabTAThI 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 001IIETr0
o0pa3zoBanus

IIo Teme: «HepBOHa‘-IaJII)HI)IG XUMHNYECCKHUEC ITOHATHSI»

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHUH: aTOM, MOJEKYJIa, XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO,
CJIO)HOE BEILlECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJIHAs), BaJICHTHOCTh, OTHOCUTENIbHASL aTOMHAsl U MOJEKYJspHas
Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MaccoBas JOJIsI XMMHUYECKOTO 3JIEMEHTa B COEIUHEHUH,
MOJIIpHBIA 00BEM, XMMHUYECKas peakius, KiIacCu(UKalMs peakUuil: peakiuu COSAMHEHMS, PEaKIUU Pa3I0KEHUs,
peakiuu 3aMelIeHUs, peakud OOMEHa, dK30- W IHIOTECPMHUUYECKUE PEAKINH, TeIioBod 3((EKT peakuuu, pacTBop,

MaccoBast J10Jisl BeulecTBa (MPOLeHTHAs! KOHIIEHTpAIHs) B pacTBOPE

HUITIOCTPHUPOBATHE B3AMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U INPUMCHATH 3TU MOHATHA IIPHU OIMMCAHWK BCUICCTB U

UX MPEBpaICHUN

HCIIOJIB30BaTh XUMHUYCCKYHO CUMBOJIMKY JJIsI COCTAaBJICHU A (1)OpMy.]I BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

1.4

PacCKpbIBATb CMBICII 3dKOHOB COXpPAHCHHUSA MACChl BCIHICCTB, MOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIAPHOI'O YYCHUA,

3aKoHa ABOTaJIpoO



1.5 ONpCaACIATh BAJICHTHOCTL ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

KJaccu(UIMPOBaTh XUMUYECKUE peakluy (IO YMCIY U COCTaBy y4YacTBYIOIIMX B PEAKIMU BEILECTB, MO TEIJIOBOMY

1.6
s dexry)
1.7 BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
1.8 BBIYUCIISATH MACCOBYIO JOJII0O XUMHUYECKOT'O AJIEMEHTA 10 (JOPMYIIe COCTUHEHNS,
1.9 BBIUHCIISATH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHATh ECTECTBEHHOHAYYHBIE METOJbI TMO3HAHUS — HAOJIOJCHUE, W3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
' (peanbHBIN U MBICIICHHBIN)
2 ITo Teme: «BaxxHeiiue npeacTaBUTENN HEOPTaHUYECKUX BEIIECTBY»
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUI: OKCHJI, KUCII0Ta, OCHOBaHHE, COJIb
2.2 OTIPECIISATH IPUHAIJICKHOCTD BEIIECTB K ONMPEACIEHHOMY KJIacCy COSAMHEHHMI 10 popMyiamMm
2.3 KJIaCCU(PUIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA
)4 XapaKTepu30BaTh (OMHUCHIBATh) OOMIME XMMHYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXK/Iasi OMHCAHUE
' npUMepaMHu MOJIEKYJISPHBIX YPaBHEHHM COOTBETCTBYIOIIMX XUMHUECKUX pEaKIui
"y IPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTHM OT HMX KAaueCTBEHHOIO COCTaBa, BO3MOKHOCTH IMPOTEKaHHS
' XUMUYECKUX MPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX
CleoBaTh MpaBUIaM TMOJB30BaHUS XUMHYECKOH MOCYAOW U JTabOpaTOpHBIM O0OpyAOBaHHEM, a TaKXkKe MpaBUIIaM
oOpallleHus ¢ BEeIIeCTBaMU B COOTBETCTBUH C MHCTPYKILHUSMU 10 BBHITIOJHEHUIO TaOOPATOPHBIX XUMUYECKUX OIBITOB 110
26 NOJYYCHUI0O M COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJOpPOJA M KHUCIOpOJA), NPUTOTOBJICHUIO PACTBOPOB C

ornpeaenéHHON MaccoBOil J0Jeil pacTBOPEHHOTO BEUIECTBA, MNIAHUPOBATH U MPOBOJIUTH XUMHUUECKHE SKCIIEPUMEHTHI 110

pacCiio3HaBaHHUO pacTBOPOB meno4ed M KUCIOT C IIOMOIIbBIO HHIAUKATOPOB (naKMyc, (I)CHOJ'I(I)T&HCI/IH, MCTHUJIOPAHK U

Apyrue)




2.7

IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMHYECKOU PEaKINU

Ilo teme: «Ilepunonnueckuii 3axkoH u Ilepuoanueckas cuctema xummuueckux snemeHTos . . Menneneesa. Ctpoenue

: aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHID)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TOHSITHH: AJIpO aTOMa, JIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTAalb,
3.1 paauyc aroma, XMMHU4YECKas CBsI3b, MOJISIPHAS U HEMOJSpHAas KOBAJIEHTHAs CBS3b, 3JEKTPOOTPULATENBHOCTh, NOHHAs
CBSI3b, HOH, KATUOH, aHUOH, CTENICHb OKUCIICHUS
3.2 KJIACCU(DHUIIMPOBATh XUMHUUYECKHUE DJIEMEHTHI
33 OIHCHIBATh M XapaKTEepH30BaTh TaOMW4HYIO (opMy [leprogudeckold CHCTEMBl XUMHUYECKHX 3JIEMEHTOB: Pa3iHyaTh
' MOHATHUSA «TJaBHas noArpymnmna (Arpynmna)» u «nodouynas noarpymnmna (brpynmna)», «manbiey» u «00NbLINe) NEPUOAbI
34 packpeiBaTh cMmbica [lepuoanueckoro 3akona JI.M. MenpgeneeBa: A€MOHCTPUPOBATH IMOHMMAaHUE MEPHOIUYECKON
' 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MosoxkeHus B [leproauueckoit cucreme
COOTHOCUTH O0O3HAuYEHUs, KOTOpble MMeroTcs B Tadnmie «I[lepromudeckas cuctemMa XuMHUecKux dsiemeHToB J[.H.
3.5 MenneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sjapa,
o0I1ee YUCIIo 3JIEKTPOHOB U PACTIPEICICHUE UX 10 SJIEKTPOHHBIM CIIOSIM)
3.6 OTIPEICTISATh CTETIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
3.7 OTIpEICIIATh BUJ XUMUYECKON CBSA3H (KOBAJICHTHASI U MOHHAS) B HEOPTAHUYECKUX COCAMHEHUSAX
9 KUIIACC
Kona N .
HpoBepseMor IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOI'O

0 pe3yJabTarta

0011ero oopa3oBaHus



IIo Teme: ((BCH_IGCTBO U XUMHYCCKasd pCaKIus»

PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSATHH: PaCcTBOP, IJICKTPOJIUTBI, HEIJICKTPOJIUTHI, JJICKTPOJIUTUICCKAA

JUCCOLMAIMS, PEaKMd HOHHOIO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBEcHE, oOpaTHMble MU HEOOpaTHMBbIe

1.1 peaklMy, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE  PEAKLUMH, OKHUCIHMTENb, BOCCTAHOBUTEIb, OKHCIEHHE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XHMHYECKas CBS3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas),
KpUCTaJUIMYECKasl PeIIE€TKa, CIUIaBbl, CKOPOCTh XUMUYECKOW PEaKLIUU
15 WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHMX IOHSATUW W MNPUMEHSTh 3TH MOHATHS IPU ONHUCAHUU
. BEIIECTB U UX MPEBPALLICHUI

13 COCTaBJISITh YPABHEHUS AJICKTPOJIUTHUYECKON AMCCOLMAIIMKM KUCIOT, IIEJIOUeld U COJIeH, MOJHBIE M COKpall¢HHbIC
' ypaBHEHUS PEaKIMil HOHHOTO OOMEHa

L4 PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl IMOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO
. OanaHca 3TUX peakuui
1.5 IIPOBOJUTH PACYETHI 10 YPABHEHUIO XUMUYECKOUN pEeaKIuU
2 IIo Temam: «HeMmeTasminl 1 UX cOeTUHEHUA» U «MeTaliabl U UX COSAUHCHUSY
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHENU(PUUECKHEe XMMHYECKHE CBONCTBA MPOCTHIX U CIOXKHBIX BEIIECTB,
2.1 MOATBEPIK/Iasi OMHCAHUE MPUMEpPAMU MOJIEKYJSIPHBIX M HWOHHBIX YPaBHEHHUU COOTBETCTBYIOIIMX XHMHYECKUX
peaxuuii
55 COCTaBJISITh YPAaBHEHMsSI pPEaKIUi, MOATBEPKAAIONINX CYIIECTBOBAHME T'€HETHMUYECKOM CBSI3M MEXKIY BEIIeCTBAMU
' Pa3IMYHBIX KJIACCOB

53 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKHUX
' MIPEBPAIICHUI B PA3JIMYHBIX YCIOBUSAX

2.4 CJIeIOBaTh MpaBWJIaM IOJb30BAHMS XUMUUYECKOW TOCYI0M W JIaOOpaTOpHBIM 000PYIOBAaHHUEM, a TAKXKe IMpaBUIaM



O6paH_IeHI/I5I C BCUICCTBAMU B COOTBCTCTBHUU C MHCTPYKIUAMU 11O BBIITOJITHCHHIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

10 TIOJTYYCHHUIO M COOMPaHUIO Ta3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO ra3a)

IMPOBOAWUTEL PCAKIMHU, IMOATBCPKAAIOIINEC KaueCTBECHHBIM COCTaB Pa3IWYHBIX BCHICCTB: pacClo3HaBaTb OIBITHBIM

2.5 MyTEéM XJIOpUI-, OpOMUI, HOAU, KapOoHaT, hocdaT, CUITUKAT, CyIb(aT, THAPOKCUAUOHBI, KATHOHBI aMMOHHS, HOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB
3 ITo Teme: «XuMus U OKpyXkKarolas cpeaa»
3.1 pacKpbIBaTh CMBICII OCHOBHBIX xuMHuueckux nonatuil: [1/IK BemectBa; koppo3ust MmeTamioB
MPUMEHATh OCHOBHBIE OIEPAllMM MBICIUTEIBHOW NEATENIFHOCTH — aHajJh3 W CUHTE3, CpaBHEHHE, 00o0O0IIeHue,
32 CUCTEMATHU3AlNIO, BBISBICHUE MPUUMHHO-CIECICTBEHHBIX CBSA3€M — JUIsl U3Y4YEHHUS] CBOMCTB BEIIECTB U XUMHUYECKHUX

peaKHHﬁ; CCTCCTBCHHOHAYUYHBIC MCTOJAbI IMO3HAHUA — H3,6JHOI[€HI/IG, U3MCPCHUEC, MOJACIHMPOBAHUC, SKCIICPUMCHT

(peanbHBIN 1 MBICIICHHBIH )



INPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 IIepBoHavaIbHBIE XUMUYECKUE TTOHSATHS
T IIpeamer xumun. Ponp XuMuu B )KU3HM 4esloBeka. XUMHUs B cucTeMe Hayk. Tena u Bemectsa. dusnyeckue CBOMCTBA BEIIECTB.
' ArperaTHoe COCTOSIHHE BELLIECTB
1.2 [TonsiTvie 0 METOAAaX MO3HAHUS B XUMHH. UHCThIe BemecTBa U cMecu. CrocoObl pa3aenieHus: cMecei
13 ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMUYECKHUX 3J€MEHTOB. [IpocThle U cliokHbIE BelecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUYEHHE
14 Xumudeckasi popmyina. BaleHTHOCTh aTOMOB XMUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BemlecTB. OTHOCUTENbHAS
. aTomHas Mmacca. OTHOCUTENbHASI MOJIEKYJIsipHast Macca. MaccoBasi 10J11 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH
15 KonuuectBo BemecrBa. Moabs. MossipHas Macca. B3auMocCBsA3b KOJIMYECTBA, MAacChl U YUCIA CTPYKTYPHBIX €IMHMI] BEIIECTBA.
. Pacuétel o hopMynamM XUMHUYECKHX COCTUHEHHIA
L6 ®u3nuecKrue U XUMUYECKHUE SIBICHUS. XUMHUYECKash peakus U €€ Mpu3HaKh. 3aKOH COXPAaHEHUs MACChl BEIIECTB. XUMUUYECKUE
. ypaBHeHus. Knaccudukanus XuMHUYECKUX peakluuil (COeAUHEHUSI, pa3IoKeHHs, 3aMellleHus, OOMeHa)
XYUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XHMMHYECKON TMOCyHoH, C mpaBuiamMu paboThl B jabopaTopuud U MpHUEMAMHU
oOpamienuss ¢ jgabopaTOpHBIM O0OpYIOBaHHMEM, W3YYEHHE W ONUCAHWE (PU3MUECKUX CBOWCTB OOpa3lOB HEOPTaHUYECKUX
1.7 BelIeCcTB, HaOmoAeHue Gu3nueckux (IIaBjIeHHe BOCKA, TasHUE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIICHUE W KOHJEHCAIUs

BO)IBI) n XUMHYCCKHX (I‘OpeHI/IC CBCYH, MMPOKAJIMBAHUC MEIHOM IIPpOBOJIOKH, B3aHUMOJCHCTBHE Mella C KHCHOTOﬁ) HBJ’IeHHfI,

HAOJIIOJICHUE U OINKCaHUE IPU3HAKOB IPOTEKAaHUS XUMUYECKUX peakiuil (pas3ioxeHHe caxapa, B3aUMOJEHCTBHE CEpHOMU



2.1

KHUCJIOTHI ¢ XJIOpUAOM Oapusi, pasnoxenue ruapokcuna meau(ll) mpu HarpeBanuu, B3aNMOJICHCTBHE Kelie3a C PACTBOPOM COJIU
menu(Il), m3ydeHwe cmocoOOB pasneneHus cMecei (C TOMOIBI0 MarHurta, (UIBTPOBAHHUE, BBIMAPUBAHHUE, TUCTUIUISITHS,
xpomarorpadusi), MPOBEJCHUE OYUCTKH IOBAapEHHON COJM, HAOIIOJACHHWE M ONHCAHUE PEe3yJbTAaTOB MPOBEACHUS OIIBITA,

WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MAacChl, CO3/JaHIe MOieNIel MOJIEKYJ (I1apOCTePsKHEBbIX)
Baxxneiumme npeacTaBUTeN HEOPraHUIECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kuciopoq — sieMeHT M MpocToe BeriecTBo. HaxoaeHne KUcIopoaa B MPUPOJE,
du3nveckue U XUMUYeCKue cBoicTBa (peakiuu ropenus). Okcuzpl. [Ipumenenne kucnopoaa. CriocoObl OTY4YCHUST KUCIOPOa

B JIa0OPAaTOpUU U NPOMBIIIIEHHOCTH. KpyroBopot kucnopona B npupoae. O30H — alsioTponHas MoAupUKaIys KUCI0poaa

2.2

23

TeroBoil 2P PeKT XUMUIECKOH peakiui, TePMOXUMUYECKHE YPAaBHEHHUSI, 9K30- U SHAOTEPMHUUECKUE peakunu. TOommBo: yroib
U METaH. 3arpsi3HeHUE BO3/1yXa, yCUJICHUE MApHUKOBOTO 3(hdekTa, pazpyuieHrne 030HOBOTO CIOS
Bonopon — anement u npocroe BemectBo. HaxoxkaeHue Bojoposa B npupoe, (pu3nieckue 1 XuMHUYECKHe CBOMCTBA, IPUMEHEHHE,

crocoObI nosyyeHus. Kucnotsl u conu

24

2.5

2.6

2.7

2.8

MonsipHblii 005EM Ta30B. PacuéTsl M0 XUMHUYECKUM YpaBHEHUSIM

®dusnueckue cBorcTBa BoAbl. Bona kak pactBopurens. PacTBopel. HachllieHHbIE 1 HEHACHIILIEHHBIE PACTBOPBL. PacTBOpUMOCTD
BEIIIECTB B BoJIe. MaccoBast 0I5l BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOIbl. OcHOBaHUA. Posib pacTBOpPOB B mpupoe
U B )KM3HM 4esoBeka. KpyroBopot Bozpsl B pupoie. 3arpsA3HeHe NPUPOAHBIX Bo. OXpaHa U OYUCTKA MPUPOJHBIX BOJ
Knaccugukanus Heopranndeckux coeauHenuil. Oxenapl. Kiaccuduxkanus okcunos: coneodpasyronye (0OCHOBHbIE, KUCIOTHBIE,
amgorepHble) U HecosieoOpasyroomue. Homenknarypa okcuos. dusnueckue U XUMUYECKHE CBOMCTBa OKcuAOB. [lomydenue
OKCUJI0B

OcnoBanus. Knaccudukanus ocHOBaHMIA: MIENOYM M HepacTBOpUMBbIe OocHOBaHMA. HoMmeHkaTypa ocHoBaHMH. Du3HUecKue U
XUMHUYECKHE CBOKMCTBA OCHOBaHMM. [lonmyuenne ocHOBaHUI

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucnor. @uszndeckue ¥ XMMUYECKHE CBOMCTBA KUCIOT. Psij aKTUBHOCTH



2.9
2.10

2.11

3.1

3.2

MetaiuioB H.H. bekerosa. [Tonyuenue kuciaor
Conu. Homenxknarypa coneil. @uznueckue u xuMudeckue cBoiicrsa coineil. [lonydyenue coneit
I'eneTrueckas CBA3b MEXKIY KJIaCCaMU HEOPTaHUUECKUX COECIUHEHUN

XUMUYECKUN JKCHEPUMEHT: KAaueCTBEHHOE OMNpEIeICHUE COAEpKaHHUA KHCIOpoAa B BO3AyXe, IOJNy4YeHHE, coOupaHue,
pacrmo3HaBaHHEe W W3Y4YCHHE CBOWCTB KHUCIOpPOJAa, HAONIOJIEHHWE B3aWMOJICHCTBHS BEIIECTB C KHUCIOPOAOM U YCIIOBUS
BO3HUKHOBEHUS U IPEKpalleHus ropeHus (moxapa), O3HaKoMJIeHHE ¢ 00pa3liaMi OKCUIOB M OIMCAaHUE UX CBOMCTB, MOJIyYECHUE,
cobupaHue, pacrlo3HaBaHWE W HM3YYEHHE CBOWCTB BOJOpoaa (ropeHue), BzaumojeicTtBue Bojopona ¢ okcuaom meau(Il)
(BOBMOXKHO HCIONB30BaHUE BHJIEOMATEpUATIOB), HAONIOJEHHE OOPA3IOB BEIIECTB KOIWYECTBOM | MOIb, HCCIEAOBaHUE
O0COOEHHOCTEN PAacTBOPEHMSI BEIIECTB C PA3JIMYHONW PACTBOPUMOCTHIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaccoBOM
JoJiel pacTBOPEHHOTO BEIIECTBA, B3aMMOCHCTBHE BOJBI C METaUIaMH (HATpHEM M KajbIleM) (BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), OINPEACICHUE PACTBOPOB KHUCIOT M WIEJIOYEH C IOMOINBIO HMHIUKATOPOB, HCCIIEIOBaHUE 0O0pa3loB
HEOPraHUYECKUX BEIECTB PA3IMYHBIX KJIaccoB, HAOIOJCHHE W3MEHEHHUs OKpPaCKH WHAMKATOPOB B pPacTBOpax KHUCIOT U
niesioyeit, u3ydenune B3aumojencTBus okcuaa Mmenu(Ill) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METajUlaMH, pPeaKIui
HEeHTpanu3anuy, NojJyyeHue HepacTBOPUMBIX OCHOBAHMI, BHITECHEHHE OJHOTO METajula IPYTrUM U3 pacTBOpa COJM, PEIICHUE

AKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe « BaxkHeNme KJ1acchl HEOPraHUYECKUX COEAUHEHUI

[Tepuoanueckuii 3akon u [lepuoanueckas cuctema xumudeckux 3nemenToB [[.1. MenzaeneeBa. CtpoeHue aroMoB. XUMUYECKas

cBs3b. OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuun

[lepBple MOMBITKM KJIACCU(PUKALUKA XUMUYECKUX HJeMeHTOB. [loHSATHE O Tpymnmax CXOJHBIX JJIEMEHTOB (IIETOYHBIE U
[IEJIOYHO3EMENTbHBIE METaJUIbl, TaJOTeHBI, WHEPTHBIC Ta3bl). ODJEMEHTHI, KOTOphIE OOpa3yrT amM(pOTepHBIE OKCHIBI U
TUAPOKCH]IBI

[Tepuonnueckuii 3akoH. Ilepuommnueckas cucrtemMa xumudeckux osiemeHToB JI.M. MenneneeBa. KopoTkonepuonHas wu
mHHONIepuonHas (opwmbel [lepuognueckoit cucrembl xumudeckux saemeHToB JI.MI. MenneneeBa. Ilepuoasl u rpymmbl.

Duznyeckuii CMBICIT MOPAAKOBOI'O HOMEpPA, HOMCPOB IICPHOJa U I'PYIIIILI 9JICMCHTA



Crpoenne aromoB. CocTtaB aToMHbBIX sjep. M3otombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI04eK aToMOB mepBbIiX 20

33 XUMHYecKuXx sieMeHToB llepumoamueckoin cuctembl .M. MenneneeBa. XapakTepUCTMKa XHMHYECKOrO 3JIEMEHTA IO €ro
nostoxkenuto B [lepuonuueckont cucreme .M. Menneneesa
3aKOHOMEPHOCTU H3MEHEHUsl paJuyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANIMYECKUX U HEMETaJUIMYECKHMX CBOWMCTB IO
34 rpymmamM u nepuojam. 3Hadenue llepuoanyeckoro 3akona u Ilepruoanyeckoi CUCTEMBI XUMHUYECKUX 3JIEMEHTOB ISl Pa3BUTHS
Hayku ¥ pakTtuku. [[.1. MenneneeB — yu€Hbli U rpaxgaHuH
3.5 Xumuyeckasi cBsizb. KoBaneHTHass (HOJNsipHAsi U HEMOJSpHAsl) CBA3b. DJEKTPOOTPHUIATEILHOCTh XHUMHUYECKUX DSJIEMEHTOB.
' NounHnas cBa3b
36 Crenenp okucnenus. OKUCTUTEIHLHOBOCCTAHOBUTEINIbHBIE peakiuu. [Iporecchl OKUCIeHus U BOCCTaHOBIEHUs. OKUCIUTENN U
' BOCCTAaHOBUTEIN
XUMUYECKUN HKCHEPUMEHT: U3y4YeHHE OOpa3loB BEIIECTB META/NIOB U HEMETAJJIOB, B3aUMOJICHCTBUE TMIPOKCHIA LMHKA C
3.7 pacTBOpamMu KHUCIOT M IIEJIOYEH, MPOBEICHUE OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakiiuu pa3ioKeHUs, COSTUHEHHS )
9 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 BemectBo 1 xumnueckas peakuusi. [loBropenue
[lepuonnueckuit 3akoH. Ilepumoanueckass cucrema xumudeckux »diemeHTtoB J[.M. MenneneeBa. CTpoeHne aTOMOB.
1.1 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHOI0B, KAJIHs, KATBIHS U UX COCTUHCHHH B
COOTBETCTBHUHU C MOJ0KEHUEM 3JIEMEHTOB B llepuoanueckoil cucteMe U CTPOEHUEM UX aTOMOB
1.2 CtpoeHue BelecTBa: BUJIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIMA




1.3

1.4

1.5

1.6

1.7

KPUCTAIIMUECKOW pPEmETKH W BHJIA XUMHUYECKOW CBsizu. Kiaccudukamus u HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB
(MexayHapoaHas U TpUBHAJIbHAs). XMMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KjaccaM HEOPraHMYEeCKHX

COGI[PIHCHPIﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

Krnaccudukanus XuMHU4eCKUX peakiuii o pa3INyHbIM MpU3HAKaM (T10 YHCIY M COCTaBY YYacTBYIOIIUX B PEAKIMH BEIIECTB, MO
TEIIoBOMY 3((]eKTy, 1Mo H3MCHCHHIO CTCIICHEeH OKHCICHHS XUMHUYECKHX JJICMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHIO
Karanu3aTopa). DK30- U DHIOTEPMHUYECKHE pEaKlMu, TePMOXUMHUYECKHE ypaBHeHUA. [loHATHE O CKOPOCTH XHUMHUYECKOM

peakiuu

Ilonsarue 00 O6paTI/IMI>IX u H606paTI/IMI)IX XUMHUYCCKUX PCaAKIUAX. IlounssTHE O TOMOI'CHHEBIX H FETCPOrcHHbIX pPCaKIUAX.
IloHsTHE O XHMHYECKOM paBHOBECHUMU. (DaKTOpLI, BJIMAIOIIHUE Ha CKOPOCTb XUMHYECKOU pCakuu U MOJOXKCHUC XUMUUYCCKOTO

paBHOBeECHs

OKHCIUTEITHHO-BOCCTAHOBUTEILHBIC pcaknuuu, BHCKTPOHHLIﬁ OaaHc OKHUCIIMTEIIFHO-BOCCTAHOBUTEIIHLHOM pCaknuuu.

CocrapneHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCIIOJIb30BAHUCM MCTOAA SJICKTPOHHOT'O Oananca

Teopus JIEKTPOIUTUYECKON OUCCOLMALUU. DJIEKTPOIMTHI U HEIEKTpoauThl. KaTHoOHBI, aHnOHBI. MexaHu3M auccouuanyu
BEIIECTB C PA3IMYHBIMH BHJAMH XUMHUYECKOH cBsi3u. CtemeHp auccormanui. CuibHbIe W cialble 3JIEKTPOIMTHI. Peakumun
HMOHHOro oOMeHa. YCIOBHS NPOTEKAHUS peaklUil HOHHOro oOMEHa, IMOJHbIE U COKPALEHHbIE MOHHBIE YPaBHEHUS pEeaKIUil.
CBoiicTBa KHCIOT, OCHOBaHUI M COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHYECKOH nucconuanyu. KadecTBeHHbIE peakluu

Ha HOHBL. [loHATHE O TUIpOIH3E CONEr

XVUMHUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHUE C MOJEISIMHU KPUCTATMYECKUX PEHIETOK HEOPTaHWYECKUX BEIIECTB — METAIIOB U
HeMeTaJyioB (rpaduTa W ajamasa), CIOKHBIX BEHIECTB (XJIOpHIa HATPHs); UCCIIEOBaHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOU
peakuuu OT BO3ICUCTBHS pPA3IMYHBIX (DAKTOPOB; HCCIEJOBAHHE AIICKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Ipolecca
Jucconuanuuyu  KHMCIIOT, menoqeﬁ h  coieH (BOBMO)KHO HCIIOJIB30BaHHUC BI/I,Z[GOMaTepI/IaJIOB); MMPOBCACHUC  OIIBITOB,
WUTIOCTPUPYIOUINX MPHU3HAKK MPOTEKaHUs peakluil MOHHOTO oOMeHa (0Opa3oBaHME Ocajlka, BBIAENIEHUE Tra3a, oO0pa3oBaHUE

BO[IBI); OIIBITOB, WJINIIOCTPUPYIOIIUX IMPUMCEPbI OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKm/Iﬁ (FOpeHI/Ie, PCaKuun pPasioKCHUs,



COGI[I/IHGHI/IH); pacrio3HaBaHUC HCOPraHWMYCCKUX BCHICCTB C TIOMOIIBIO Ka4YCCTBCHHBIX peaKLIPII;’I Ha HOHBI; PCIICHHUC

OKCIICPUMCHTAJIBHBIX 3aJ1a4

2.1

2.2

2.3

Hemeranns! 1 ux COCIUHCHU A

OO6mas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHMsS aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue Hu
¢u3MUecKkre CBOWMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMMHYECKHE CBOICTBA Ha MNpuUMepe XJopa (B3auMOAEHCTBHE C
METalllIaMH, HEMCTAJlJIaMH, H_ICJIO‘IaMI/I). XJIOpOBOIIOpOI[. ConsHas KHCJIOTa, XUMHNYCCKHUEC CBOﬁCTBa, MOJIy4YCHHEC, ITPUMCHCHUC.

I[eﬁCTBHe XJIOpa U XJIOPOBOAOPOJa Ha OpraHrU3M 4YCJIOBCKA. Baxwueiiine XJIOPpUABI U UX HAXOXJACHUC B IIPUPOJAC

OOmas xapakrepuctuka 3j1eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHUS.
Crpoenne u ¢pu3NIeCKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/A U Cephl. AJUIOTPOITHBIE MOAM(DUKALINN KHCIOPOAa U CEPHI.
Xumnueckue cBoicTBa cepbl. CepoBOAOpPOA, CTpoeHHE, (U3MYEeCKHMe U XUMHUYecKue cBoHcTBa. OKCUABI Cepbl Kak
MPEJCTaBUTENIN KHUCIOTHBIX OKCHIOB. CepHasi KHcioTa, (U3MYECKHEe M XUMHUYECKHE CBOMCTBa (0OIIME Kak IMPeACTaBUTEINS
KJlacca KUCIIOT U cnenupuyeckre). XUMUUYECKUE PEaKLUH, JeKallle B OCHOBE MPOMBIIIIEHHOTO CIIOco0a MOJyYeHHUs CepHOM
kucnothl. [Ipumenenune. Conu cepHOM KUCIOTHI, KaUeCTBEHHAs peaklus Ha cynb(ar-uoH. Haxoxenue cepbl U €€ coeIMHEeHNI
B MpUpoJie. XUMHUECKOE 3arpsi3HEHHE OKpYXKarollel cpelibl COSAMHEHUS MU Cephl (KUCIOTHBIE TOKAM, 3arpsi3HEHUE BO3]lyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHUS

OOmrast xapakTepucTUKa 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTENEHU OKUCIEHUs. A30T,
pacnpocTpaHeHue B pupoje, pusnueckue U Xumuueckue cBoiictBa. KpyroBopot a3ora B npupojie. AMMHaK, ero (pusndeckue u
XMMHUYECKHE CBOMCTBa, MojyyeHue U npumeHeHue. Coiau aMMOHMS, UX (PU3MUECKHEe M XMMHUYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHast peakiiysi Ha HOHbl aMMOHUS. A30THasl KUCJIOTa, €€ MolydeHue, (pu3ndeckre 1 XuMUUecKue CBOMCTBa (00Imue Kak
NpeACTaBUTENs Kilacca KUCIOT M crenuduueckue). Vcrnonp3oBaHre HUTPATOB M COJICH aMMOHHMSI B KaueCTBE MHUHEpPATbHBIX
y1oOpeHni. XuMHUeCKOe 3arps3HEHUE OKPYKAIOLIEeH cpelibl COEAMHEHUSMH a30Ta (KUCIOTHBIE 10XKIH, 3arps3HEHUE BO3IyXa,

MOYBHI U BOJIOEMOB)

24

docdop, amrorporHsie Momudukanuu (ocdopa, dpuzndeckne n xumuieckue cpoiictBa. Oxcun docdopa(V) u dochopnas



2.5

2.6

2.7

KUCIIOTa, (U3NUECKUE U XUMUYECKHE CBOMCTBA, noyueHue. Mcrnonb3oBanue pocdaTtoB B KauecTBE MUHEPATBHBIX YI0OpEHUI

OOmas xapakrepuctuka 3neMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOECHHS aTOMOB, XapaKTEpHBbIE CTETEHU OKHCIICHHMS.
VYrnepon, amioTponHble MOAUGUKALWU, PAaCHpPOCTpaHEHUE B IMpHUpoje, (U3NYECKHEe M XMUMHUYECKHE CBOMCTBA. ApcopOuus.
Kpyrosopor yrnepona B mpupozge. Okcunabl yriepoja, uX (U3MYEeCKHe M XMMHUYECKHE CBOWCTBA, JEMCTBUE Ha JKUBBIC
OpraHMU3Mbl, IOJIyYEHHE U MPUMEHEHHE. ODKOJOTMYeCKHUEe NpoOsieMbl, CBsi3aHHBIE € oOkcuaoM yriepona(lV); rumoresa
r7100abHOTO MOTEIUIEHHUs] KIMMAaTa; MapHUKOBBIM 3(QekT. YroiapHas KucioTa M €€ COiM, X (pU3MYecKrue M XMUMHUYECKHE
CBOIicTBa, moiydyeHue W npuMeHeHue. KadecTBeHHas peakuus Ha KapOoHaT-uOHBL. lcronb3oBaHue KapOOHATOB B OBITY,

MCOUIHUHEC, ITPOMBIIIJICHHOCTH U CCJILCKOM XO3SMCTBE

HepBOHa‘{aHLHBIe MOHATHS 00 OpTraHU4YCCKUX BCHICCTBAX KaK O COCIUHCHUAX YIJIEpoJda (MCTaH, O9TaH, OTUJICH, allCTHUIICH,
OTaHOJI, TTIMICPHUH, YKCYyCHaA KI/ICJIOTa). Hx cocTraB u XMMHYECKOE CTPOCHHUC. [TousiTHEe 0 OMOJOTHMYECKH BaXKHBIX BC€IICCTBAX:
KUpax, 6CJ'IKaX, YIIeBOoAax — W HUX POJIM B KHU3HHU YCIOBCKA. MaTepHaanoe CANHCTBO OPraHUYCCKHUX W HCOPIraHUYCCKUX

COCTUHEHUN

Kpemuuii, ero ¢gusuyeckne u XMMUYECKHE CBOMCTBA, MOdydeHHe U npuMeHeHue. CoelnHeHUsl KpeMHus B npupoje. OOuiue
npezacraBieHuss o0 oxcune kpeMmHusA(IV) um kpemHueBoi kuciore. CHIMKAThl, UX HCIHOJIb30BAHHWE B OBITY, MEIUIUHE,
IPOMBIIIJICHHOCTH. BakHeHine CTpouTeNnbHbIE MaTepHalbl: KEepaMUKa, CTEKJIO, LEMEHT, OeTOH, kene300eToH. [Ipobmembl

0€30IacCHOTO HCIIOIL30BaHUS CTPOUTEIIBHBIX MaTCPUAJIOB B HOBCGHHGBHOfI KU3HHU

2.8

XUMUYECKUH HKCIEPUMEHT: H3ydeHHEe OoOpa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIOTBHI; IPOBEJIECHUE
KAueCTBEHHBIX pEaKklUUi Ha XJOPHUA-WOHBI U HAOJIIOJEHHE MPU3HAKOB MX MPOTEKAHHUs; OMbBITHL, OTpaxkawoliue (u3nYecKue u
XMMHUYECKHE CBOMCTBA TaJOr€HOB M HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPHAJTIOB); O3HAKOMJICHHE C
oOpasiaMu XJOpUI0B (TaJOT€HUIOB); O3HAKOMJICHHE C 0Opas3lamMu cepbl U €€ COSAMHEHUSIMU (BO3MOXHO HCIIOIH30BAHHE
BUJIEOMATEpUAJIOB); HaOIrOeHUE Ipoliecca OOYIJIMBaHUs caxapa IHOJ ACHCTBUEM KOHLEHTPUPOBAHHOM CEpPHOM KHCIIOTHI;
U3yYeHHEe XMMUYECKHX CBOICTB pa30aBICHHOW CEpHOW KHUCIIOTHI, MPOBEJECHUE KAYECTBEHHOW peakUuu Ha Cylib(aT-uOH H

Ha6J'IIO,[[eHI/Ie IMpU3HAKa ec MMPOTCKAHUA; O3HAKOMJICHUC C (I)I/I3I/IIIGCKI/IMI/I CBOMCTBaMH a30Ta, (I)OC(I)Opa U HUX COCIUHCHHUH




3.1
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34

3.5

(BO3MOXKHO WCTOJIH30BAaHUE BUICOMATEPHATIOB), O0Opa3maMu a30THBIX W (GocOpHBIX yTOOpeHHIt, TOTydeHHe, COOMpaHue,
pacro3HaBaHHe M H3yd4eHHE CBOMCTB aMMHaka, MPOBEICHHE KA4YeCTBEHHBIX pPEaKIMii HAa MOH aMMOHUsA H (ocdaT-HOH U
U3yYeHHE MPHU3HAKOB HUX MPOTEKAHUS, B3aUMOJCHCTBUE KOHIECHTPHUPOBAHHOM A30THOM KHCIOTBI C MeIbl0 (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPUATIOB); HM3YYCHHE MOJCNCH KpPUCTAUIMYSCKUX pemEToK anmasa, rpaduta, QysuiepeHa;
O3HAKOMJICHHE C TIPOIIECCOM aJCOPOIMKM PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOTA3a;
HIOJIlyueHHe, coOMpaHue, Paclo3HABAHWE M HM3YYCHHE CBOMCTB YIJICKHCJIOrO ra3a; IpPOBEJCHHUEC KAaYeCTBCHHBIX PEaKIMil Ha
KapOOHAaT- W CWIMKAT-MOHBl M M3y4YeHHE TMPHU3HAKOB MX MPOTEKaHWs; O3HAKOMJICHHE C TMPOAYKIMEH CHIMKAaTHOU

IMPOMBIINIJIICHHOCTH,; PEIICHUC SKCIICPUMEHTAJIbHBIX 3a1a4 110 TEMEC «Baxneinie HeMeTaJIbl 1 UX COCOUHCHUA»
MeTtamisl 1 uX COCAUMHECHUA

O6HIaH XapaKTCPUCTUKA XUMHUYCCKUX IJJICMCHTOB — MCTAJUIOB Ha OCHOBAaHUH HX IIOJIOXCHUA B HepHOIlH‘IGCKOﬁ CHCTEMC
XUMHNYCCKHUX 3JICMCHTOB ]_II/I MeHI[eJ'ICCBa U CTPOCHHA aTOMOB. CTpOCHI/Ie MeTauIoB. MeTauimuecKkast CBsI3b U MeTaJIMuecKast

KpUCTAJUIMYECKasl peIIETKA. DICKTPOXUMUYECKUH Psil HAIPSYKEHUI METaJlJIoB

dusnueckre U XUMUYECKHE CBOWCTBa MeTa/uioB. OOmue crnocoObl mojydeHus MeTauioB. [loHATHE O KOPPO3UMH METaJlIOB,
OCHOBHBIE CIOCOOBI 3alIUTHl UX OT Koppo3uu. CruiaBbl (CTalb, YYT'yH, JIOPATIOMUHUNA, OpOH3a) U MX MPUMEHEHHE B OBITY U

IMPOMBIINIJICHHOCTHU

[[lesrounble MeTaiIbl: IoJIokKeHUEe B Ilepuonnmueckon cucreme xumuyeckux diaeMeHTOB J[.M. Menneneesa; cTpoeHHE HX
aTOMOB; Hax0oXAeHue B npupoje. Gusznueckrue 1 XMMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kajusi). OKCUABI U TUIPOKCHIBI
Hatpus U Kanus. [Ipumenenne niesnoyHpIX METaluIoB U UX COCIMHEHNUN

[IerouHO3eMENBbHBIE METAJUIBI MATHUW M KalbUUM: moJiokeHUE B I[lepmoanueckoil cucreMe XUMHUYECKUX diaeMeHToB J[.H.
MenzeneeBa; CTpOE€HHE MX aTOMOB; HaxOXAcHHE B Inpupoiec. Pusznueckne U XMMHYECKHE CBOMCTBA MarHus W KajbLusl.
Baxueiimue coeMHEHUs Kbl (OKCU, TUAPOKCH, coyn). KECTKOCTH BOABI M CIIOCOOBI €€ YCTpaHeHHS

AIFOMMHMI: TIOJIOKEHUE B Hepﬂonnqecxoﬁ CUCTEMEC XMMHUUYCCKUX 3JIEMCHTOB I[I/I MeHI[eJleeBa; CTPOCHUC aTOMa; HAXOKIACHUC B

IIpUpoac. duzndeckre 1 XMMHYECKHE CBOMCTBA AJTTOMUHUS. AM(l)OTepHBIG CBOICTBa OKCHUaa U THAPOKCHU A aTFOMUHUS



3.6

3.7

4.1

4.2

4.3

Kene3o: nonoxenue B [lepuoguueckoil cucteMe xuMuueckux aneMeHToB [[.M. MenzeneeBa; cTpoeHUE aTOMa; HaXOKJICHHUE B
npupoje. Pu3ndeckue U XUMHUIECKHe CBOMCTBA xene3a. Okcunpl, Tuapokcuasl u conn xene3a(ll) u xenesa(Ill), mx cocras,

CBOMCTBA U IIOJIy4YEHUE

XUMUYECKU JKCIEPUMEHT: O3HAaKOMJIEHHE ¢ oOpa3laMu METaJUIOB W CIUIaBOB, MX (M3MUYECKUMHU CBOMCTBAMH, HU3y4YCHHE
pe3yJIbTaTOB KOPPO3UM METaUIOB (BO3MOYKHO MCIIOJIb30BAHME BMJIEOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJIEHCTBHSI OKCHJA
KaJIbIUs U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB); HCCIEAOBAHNE CBOMCTB KECTKOM BOABI; Mpolecca
TOPEHUs JKelie3a B KUCIopo i€ (BO3MOXKHO MCTOIB30BaHUE BUIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KaU€CTBEHHBIX PEaKIIUMA
Ha WOHBI (MarHusi, Kajbllus, amoMmuHus, 1uHKa, xenesa(ll) u sxenesa(lll), memau(Il); HaGmrogeHne u omnucaHue MPOLIECCOB
OKpalllMBaHUsl TUTAMEHU HMOHAMU HATPHs, KaJIUS W Kajblus (BO3MOXHO HCIIOJIb30BAaHHUE BUIECOMATEPHUATIOB); HCCIICOBAHUE
aM(pOTEepHBIX CBOMCTB THUAPOKCHIA AIIOMHUHHS M THUAPOKCHIA IIMHKA; pEIICHHWE OJKCIEPUMEHTANbHBIX 3a7a4 IO TeMe

«BaxHeu1ime MeTalibl U UX COEIUHEHUSI»
XUMUA U OKpY)Karomas cpeaa

HoBble MaTepuansl 1 TeXHOJIOIMH. BemecTsa 1 MaTepraisl B IOBCEIHEBHOM KU3HM YeJIOBEKa. XUMUS U 310poBbe. bezonacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMUYECKUX peakuuii B ObITy. [lepBas moMoIpb Mpu XUMUYECKUX 05KOTaX M OTPaBICHUSIX

OCHOBBI 3KOJIOTUYECKOW TPpaMOTHOCTH. XUMHUYECKoe 3arpsisHeHue okpyxaromed cpeasl [IJIK. Pons xumMum B pelieHHn
9KOJIOTHYECKUX TMpobsiem. [IpupojaHble HCTOUYHUKM YIIIEBOAOPONOB (Yroib, NPUPOAHBIA Ta3, He(PTh), MPOAYKTHl HUX

nepepaboTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHYECKUM OKCIICPUMCHT: U3YUCHUC O6p8.3].IOB MaTCpHaJioB (CTGKJ'IO, CIIaBbl METAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'ILI)



IPOBEPSIEMBIE HA OI'3 11O XMW TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OGPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

1

1.1

1.2

1.3

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yabTaTaM 6a30BOr0 YPOBHSI OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOT'0 00111ero o0pa3oBanns Ha ocHOBe PI'OC

Hp CACTaBJICHHC:

0 MO3HABAEMOCTHU SIBIICHUI MPHUPOJBI, MOHUMaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKH Kak
o0JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyJIbTyphl M TNPAKTUYECKOM NeATeIbHOCTH

YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6IJ.I€CTB8.; IMOHMUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

0 HAaY4YHbIX MCETOJAAaX IO3HAHUA, B TOM YHCJIC 3KCICPUMCHTAJIIbHBIX U TCOPCTHUCCKUX METOAAX UCCIICAOBAHUA
BCHICCTB U U3YUYCHUA XUMHUYCCKUX peaKuHﬁ; YMCHHUEC UCIIOJb30BATH MOACIIN JIA 00BSICHEHHS CTPOCHUA aTOMOB

1 MOJIEKYII

o cdepax mnpodeccMOHANBHON MAEATETbHOCTH, CBSI3aHHBIX C XHUMHEH M COBPEMEHHBIMH TEXHOJOTHSMH,
OCHOBAHHBIMH Ha JOCTIDKCHHUSIX XMMHUYECKON HAYKH, UYTO MO3BOJUT 00YUYAIOIUMCS pacCMaTpUBATh XUMUIO KaK
chepy cBoeil Oynymielt mnpodeccHOHATbHOW MAESITENbHOCTH W CHAeJaTh OCO3HAaHHBIM BBIOOP XHMHH Kak

poMILHOTO MPEeIMETa P Mepexo/ie Ha YPOBEHb CPEHEro 00IIero 00pa3oBaHus

2.1

BianeHne cucteMoll XMMUYECKHMX 3HAHUM M yMEHUE INPUMEHATh CHUCTEMY XHMHMUYECKMX 3HAaHHUM, KOTOpas

BKJIIOYAcCT:

BaXHEUIIINE XUMUYECKHE TOHSATHS: XUMHYECKHH AJIEMEHT, aToM, MOJIEKyJa, BEIIECTBO, MPOCTOE U CIOKHOE
BEILECTBO, OJIHOPOIHASI U HEOJTHOPOAHASI CMECh, OTHOCUTEIbHBIC aTOMHASI U MOJICKYJISIpHAsE MACChl, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb (CPEIHss), XUMUYECKas

pcaKkuud, pCakKiuuu COCAUHCHUS, PCAKINU PA3JIOKCHUA, PCAKIUU 3aMCIICHU A, PCAKIIUN O6MCH3., TEIJI0BOM B(I)(I)CKT



peaKiuu, 3K30- U SHJIOTEPMUUYECKUE PEAKIIMH, PACTBOP, MAcCOBas J0JII XMMHYECKOTO 3JI€MEHTa B COCAMHEHUH,
MaccoBasi J0JIsl U MPOLEHTHAs KOHIIEHTpAIMs BEIIeCTBa B pacTBOpE, SAPO aTOMa, SJIEKTPOHHBIM cloi aToma,
aToMHasi ~ opOuTanb, paguyc  aTomMa, BaJEHTHOCTb, CTCMECHb  OKUCIICHHUS, XUMHYECKass  CBS3b,
AMEKTPOOTPHUIATEILHOCTD, TOJISIPHAsl M HETOJIApHAs KOBAJICHTHAsI CBs3b, MOHHAS CBS3b, METAJUIMYECKAsl CBS3b,
KpHUCTa/NTU4ecKas pemeTka (aToMHasl, MOHHAs, METAITHUECKasi, MOJIEKYJSIpHAas), HOH, KATUOH, aHHOH, SJIEKTPOJIUT
U HEdJIEKTPOJIUT, DJCKTPOJUTHYECKAss  JMCCOLMALUS, PpEaKUUd HOHHOIO OOMEHAa, OKHUCJIMTENIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIMH, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHUE, SJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpaTUMbIE PEakIMM, CKOPOCTh XMMUYECKON PeaKliu, KaTaau3aTop,

ITJAK, Koppo3usi METaJLIOB, CIIIaBbI

OCHOBOIIOJIATrarOMKre 3aKOHbBI XUMHUH: 3aKOH COXpPAaHCHHUSA MACCHI, HepI/IO,Z[I/I‘{eCKI/Iﬁ 3aKOH I[I/I MeHﬂeneeBa,

22 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo
2.3 TEOPUU XUMHH: AaTOMHO-MOJIEKYJISIPHASI TEOPHUSI, TEOPHUSI DJICKTPOJIUTHUECKON JTUCCOLHAIITN
3 Brnanenue ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKITFOYAIOILIEH
yMEHHUE NMPAaBUWIILHO UCIIOJIH30BATh U3yUEHHBIE BEIIECTBA U MaTEPHAJIbI (B TOM YUCJIE MUHEpAJIbHBIEC YAOOpEHUS,
METaJUTbl U CIUIABHI, TPOIYKTHI IEPEPAOOTKH MTPUPOTHBIX HCTOYHUKOB YTIIEBOIOPOIOB (YIJIsl, IPUPOJTHOTO rasa,
3.1 He(TH) B OBITY, CETLCKOM XO3SHCTBE, HA TIPOM3BOICTBE U MOHMMAHKUE 3HAYCHUS JKUPOB, OCIKOB, YTICBOIOB IS
OpraHM3Ma 4YeJOBEKa; YMEHHUE MPOTHO3UPOBATH BIIMSHUE BEIIECTB M XMMHUYECKHUX MPOLIECCOB HA OpPraHU3M
YeJI0BEKa U OKPYKAIOIIYI0 NPUPOIHYIO CpEly
3.2 YMEHHE UHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSIMU JIPYTUX YIECOHBIX MPEIMETOB
33 HAJIMYHUE OTBITa pa0O0THI ¢ Pa3IMYHBIMHA HCTOYHUKAMH HH(DOpPMAIMH 110 XUMUHU (HAyYHAs! U HAYIHO-TIOMYJISIpHAS
' TuTEpaTypa, CIIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHEe 00BEKTUBHO OICHUBATh WH(POPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUSX U MPAKTUYSCKOM MPUMECHECHUN

U YMCHHEC UCIIOJIB30BATh eé AJ1d pCUICHU A yqe6HO—H03HaBaTeHBHBIX 3aga4



B.HaI[eHI/Ie OCHOBAMH ITOHSTHUIHOI'O arrmapara U CUMBOJIMYCCKOI'O sA3bIKa XUMHHU JI1 COCTAaBJICHHUA q)OpMyJI

4 HEOPTraHWYECKHUX BEIIECTB, YPAaBHEHUN XMMHUYECKUX PEaKIIMi; OCHOBaMU XuMH4eckoi HomeHkinatypsl (IUPAC
U TPUBUAJILHON)
YMeHnue o0bACHATH CBS3b MOJIOKEHUs dNeMeHTa B [lepuoanueckoit cucteMe ¢ YMCIOBBIMU XapaKTePUCTUKAMU
5 CTPOCHUSI AaTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB | 3aps[ sApa, 00IIee YHCIIO0 SJIEKTPOHOB), paclpeieIeHueM
3JIEKTPOHOB I10 YHEPIreTUYECKUM YPOBHIM aTOMOB MEPBBIX TPEX NEPHOJOB, KU U KAJIbLHUS
[IpencraBienre O MEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKUX JJIEMEHTOB (paJnyc aToma,
6 AJEKTPOOTPHUIIATEIBHOCTE), TPOCTHIX U CIOKHBIX BEIIECTB OT IMOJOXKEHUsS dJeMeHTOB B [lepmoamueckoii
cucteMe (B MaJbIX MEPHOJaX U TJIaBHBIX MOATPYIINAxX) U AJIEKTPOHHOTO CTPOSHHS aToMa
7 YMeHue KiraccupuImpoBaTh:
7.1 XUMHUYECKHE ITEMEHTBI
7.2 HEOPraHUYeCKHe BEIIeCTBa
7.3 XUMHUYECKHE PEaKIun
8 YMeHHe onpenesnsirTh:
8.1 BAJICHTHOCTh U CTETICHb OKUCJICHUSI XUMHUYECKUX JIEMEHTOB, 3aps]l HOHA
8.2 BHJI XUMUYECKOM CBSA3U U TUI KPUCTALUTUYECKON CTPYKTYPBI B COETUHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMI)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIH
9 YMeHue XxapakTepu3oBath (U3NUECKUE U XUMUYECKHE CBOMCTRA!
01 MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOIOPOA, TpaduT, anMas, KpeMHH, a30T, Gochop, cepa, XJIop, HATPHA,
' KaJIWii, MarHui, KaJabllui, aTFOMUHUN, KEJIE30)
9.2 CJIOKHBIX BEIIECTB, B TOM YHUCJIE UX BOJHBIX PAaCTBOPOB (BOJA, aMMHAaK, XJIOPOBOJAOPO]I, CEPOBOAOPO/I, OKCHIBI




u ruapokcuasl metauioB [-1IA rpynmn, amomunus, meau (II), nunka, sxenesa (II u I1I), okeuaer yrnepona (II n
IV), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI), ceprucras, cepHasi, a30TUCTas, a30THas,

dbocdopHas, yronpHas, KpeMHUEBAsI KUCJIOTA U MX COJIH)

IMPOTrHO3UPOBATE U XAPAKTCPHU30BATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa H CTpOCHUA,

9.3 MIPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUSI XUMHUECKUX MTPEBPAIICHUI B
Pa3IMYHBIX YCIOBUIX
10 YMeHHe COCTaBIATh MOJIEKYJIIPHBIE M HOHHBIE YPABHEHUS pEAKIUM, B TOM YUCIIE:
10.1 peakIuii HOHHOTO 0OMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUMA
10.3 WUTFOCTPHUPYIOIIUX XUMHYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYII) HEOPraHUIECKUX BEIICCTB
10.4 MOATBEPKIAIOIINX TEHETHUECKYIO B3aMMOCBSI3h MEXTY HUMU
11 YMeHne BBIYUCTATE (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIFHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOTO AJIEMEHTa B
' COEIMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MaccCy, 00beM Ta30B
114 M0 ypaBHEHUSIM XHMHYECKUX PEAKIMNA W HAXOJIUTh KOJWYECTBO BEIIECTBA, OOBEM M MACCy PEareHTOB WIIH
. MPOJIYKTOB PEaKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJAMH HAYYHOTO TMO3HAHUsS (HaOIIOJeHHe, U3MEpPEHHUE, DKCIEPUMEHT, MOJCIUPOBAHKE) MPHU
12.1 M3y4YEHUW BEIIECTB M XUMUYECKHUX SIBJICHUH; yMEeHHE c()OopMyIHpoBaTh NpoOiIeMy U TPEIJIOKUATH MyTH €6

PCUICHUA



12.2

12.3

13

13.1

13.2

13.3

6e3omacHoil paboThI ¢ XMMUYECKUMH BEIIECTBAMH, XUMHUYECKOH MOCYA0# 1 1abopaTopHbIM 000pyI0BaHUEM
npaBuiIaMu 0e30MacHoOro oOpalieHus ¢ BEIIeCTBAaMH, MCHOJIb3yeMbIMHU B ITOBCEIHEBHOM >KU3HHU, HMpPaBUIAMU
TIOBEJICHHS B TIEIISIX COEPEKESHHS 3I0POBBS U OKPYKAIOUICH MPUPOTHON CpeJlbl; TOHUMaHNe Bpena (OImacHOCTH)
BO3/ICUCTBUS Ha JKUBbIE OPraHU3MbI OINPENENEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U MPEJOTBPALICHUS UX
BPEIHOTO BO3JICHCTBUS

Hannyne npakTH4ecKux HaBBIKOB IUTAHUPOBAHMS U OCYIIECTBICHHS CIETYIONNX XUMUYECKUX SKCIIEPUMEHTOB!
M3yueHHEe W ONUCaHWe (U3NYECKUX CBONCTB BEUIECTB; O3HAKOMJICHHWE C (PU3MYECKUMH W XUMHUYECKUMHU
SIBJICHUSIMU; OIIBIThI, MITIOCTPUPYIOIINE IPU3HAKY MPOTEKAHUS XUMHUECKUX PEaKIUi

n3yudeHHe crocoOoB pa3eieHus cMmecen

MIOJIy4eHHE KHUCIOPOAA U M3Y4YEHUE €ro CBOWCTB; IOJIY4YEHHE BOAOPOJA U U3Y4YEHUE €ro CBOWCTB; IOJIYy4YEHUE

YIJICKUCIIOIO ra3da U U3y4CHUC €ro CBOfICTB; MOJIYYCHHUEC aMMHaAKa U U3YUYCHUC CTO CBOICTB

13.4

13.5

13.6

13.7

13.8

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA

NPUMEHEHHE MHIUKATOPOB (JaKkMyca, MEeTHIOpaHKa U ¢eHondraiaenta) 1 OnpeeNeHus XapakTepa cpebl B

pacTBOpaxX KUCJIOT M IIEJIOYEH

HCCIICAOBAHHUEC U OIIMCAaHHC CBOMCTB HCOPraHnM4YCCKUX BCIICCTB pPa3/IMYHBIX KJIACCOB; M3YyUCHUC BSaHMOHCﬁCTBHﬂ
KHCJIOT C MCTAlIaMH, OKCHIaMHU MCTAJJIOB, PACTBOPHMMBIMU MW HCEPACTBOPUMBIMHU OCHOBAHUSAMMU, COJISIMU,
MOJIY4YCHHUEC HCPACTBOPUMBIX OCHOBaHHfI; BBITCCHCHHMC OJHOro MCTa/lla JpyruM H3 pacTBopa COJIH;

HUCCICIOBAHUC aM(bOTepHBIX CBOMCTB TUAPOKCUIOB aJIFOMHUHUA U TUHKA

pelieHre HSKCIEePUMEHTAIbHBIX 3a7ady 1o TemaMm: «OCHOBHBIE KJIacChl HEOPraHUYECKHX COEAMHEHUII;
«INEKTPOIUTHYECKAS TUCCOHAINY; « BakHee HeMeTauibl M UX COeIUHEHUs»; « BaxxHen e MeTaisl 1

HUX COCAUHCHMUA»

XUMHUYECKHE HKCIEPUMEHTBI, WJUIIOCTPUPYIOLIUE TMPU3HAKK MPOTEKaHWs] peakuuid HOHHOTO OOMeEHa;



14

14.1

14.2

KAueCTBEHHBIC PEaKIMd Ha MPHUCYTCTBYIONIME B BOJHBIX pPACTBOPAaX HWOHBL XJIOPUA-, OpOMUA-, HUOAWI-,
cynbdar-, docdar-, kapboHaT-, CHINKAT-aHUOHBI, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS, MarHusi, KaJIbIIHs,
AMIOMUHHS, Kene3a (2+) u xenesa (3+), meau (2+), nuHKa

YMmenue:

MIPEACTABIIATh PE3yIbTaThl SKCIIEPUMEHTa B (JOpME BBIBOJIOB, JI0KA3aTEIbCTB, TPa)UKOB U TAOJIHI] U BBISBIIATH
AMIUPUUYECKUE 3aKOHOMEPHOCTH

YCTaHABIIMBATh CBS3M MEXKIY pPEATbHO HAONIOMAEMBIMH XUMUYCCKUMH SIBJICHHUSMH W TIPOIECCAMH,

MMpOUCXOIAINNMHA B MAKPO- 1 MUKPOMHUPE, OOBSICHATD IIPUYKUHBI MHOFOO6pa3I/IH BCIICCTB




HEPEYEHDB 2JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMBIX HA OCHOBHOM IN'OCYJAAPCTBEHHOM

IK3AMEHE 110 XUMHNHA
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 IlepBoHava/IbHBIE XUMUYECKUE TTOHATHS
1.1 Yucteie BemecTBa 1 cMecu. CrocoObl pa3aeneHus: cMecei
1.2 ATOMBI M MOJIEKYJIBI. XUMUYECKUE 371EMEHTBI. CHMBOJIBI XUMHUYECKUX IEMEHTOB. IIpOoCThIE U CII0JKHBIE BELLIECTBA.
1.3 Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeleHb OKUCIIEHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BenlecTB. OTHOcUTENbHAs aToMHas Macca. OTHOCUTENbHAs MOJEKyJIsipHas mMacca. MaccoBas 10Js
' XUMHYECKOI'0 JIEMEHTA B COCMHEHUH
15 KommuectBo BemectBa. Monb. MonsipHass Macca. Morsipablii 00b€M ra3oB. B3auMoOCBs3p KOJMMYECTBA, MAacChl M YHCIA
' CTPYKTYPHBIX €MHHUIL BELIECTBA
16 Ou3n4yecKkue U XUMHYECKUE SIBICHUSA. XUMHUUECKAs peakuys U €€ NPU3HAKU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB. XMMUYECKUE
' ypaBHEHUs
2 [Tepuoaunueckuii 3akoH u Ilepuoanueckas cuctema xumuueckux eMenTos .M. Menneneesa. CtpoeHne aToMOB
51 IIepuognueckunt 3akoH. [lepuonuueckas cucrema xumudeckux iemMeHToB 1.1, Menneneesa. [lepuoast u rpymnmnsl. Gusndeckuit
' CMBICII IIOPSIAKOBOIO HOMEPA, HOMEPOB MEPHOJa U IPYIIIBI HJIEMEHTA
55 Crpoenue atomoB. CocraB aroMmHbIX siaep. M3otombl. Dnexktponsl. CTpoeHHE 3IEKTPOHHBIX 000JI04eK aToMOB mepBbiX 20
' XUMHUYECKUX deMeHToB [lepuonnueckon cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB XUMHUYECKUX AJIEMEHTOB INEPBBIX TPEX MEPHOOB, KaWs, KalbLus (paguyca aTOMOB,
2.3 AIIEKTPOOTPULIATEIHLHOCTH, METAITIMYECKUX W HEMETaNIMYECKUX CBOWMCTB) M HUX COEIMHEHUN B COOTBETCTBHH C IOJOKEHUEM

9JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB




CrpoeHue BemiecTna

Xumunueckas cBs3b. KoBasieHTHas (IoJIsipHAsi U HETIOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATENIBHOCT XUMUYECKHUX 3J1€MEHTOB. MoHHas

31 CBsI3b. MeTajuinueckasi CBA3b

32 Tunsl KpUCTAJUIMYECKUX pEMmETOK (aToMHasi, HWOHHAs, MeTalJIM4yecKas), 3aBHUCHMOCTb CBOWCTB BeEIIeCTBa OT TUIA
' KPUCTAJUTMYECKON PEeIETKU U BUIa XUMHUECKOM CBSI3U
4 Baxxueiine npeacTaBuTeN HEOPraHMUECKUX BemecTB. HemeTramibl 1 ux coeinHeHUs. MeTallibl U UX COETMHEHMS

Knaccudukanus U HOMEHKIaTypa HEOPraHUYECKUX COEIUHEHHI: OKCHAOB (coiieoOpa3yroliye: OCHOBHBIE, KHCIIOTHBIE,
4.1 amQoTepHbIe) U HEcoJIe00pa3yIole; OCHOBAHHMH (IIEI0YM M HEPACTBOPHUMBIE OCHOBAHUS); KUCIOT (KHUCIIOPOJCOACpKAIIUE H
OeCKHUCIOPOAHbBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4o Oduznyeckue U XMMHUYECKHE CBOMCTBA IMPOCTHIX BEILIECTB-HEMETAJUIOB: BOJOpOJA, XJIOpa, KHUCIOpona, cepbl, a3oTa, (ocdopa,
' yriepojia, KpeMHUs

43 ®usnueckue U XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTUS, HATPHs, KaJMs, MarHus W KaJblus, JIOMUHUA,
' xKesesza. DNEKTPOXUMHUYECKUN Pl HAMPSsHKEHU METaJJIOB

4.4 Pu3nuecKre 1 XUMHYECKHE CBOMCTBA BOAOPOJHBIX COCAMHEHNI HEMETAJUIOB: XJIOPOBOAOPOIA, CEPOBOIOPOA, AMMHUAKA

45 du3ndecKue U XUMUYIECKUE CBOMCTBA OKcHIoB HemeTaiioB: cephl (IV, VI), azora(ll, IV, V), dochopa(lll, V), yraepona(ll, IV),
' kpeMuus(I1V). ITonydeHne okCHI0B HEMETAIIIIOB

4.6 Xumudeckue cBorcTBa okcuaoB: MetauioB IA—IIIA rpynmn, uaka, meau(Il) u sxeneza(Il, I1I). [TomydeHne okcumoB MeTaIOB

47 XUMUYECKUE CBOMCTBA OCHOBaHMA M aM(OTEPHBIX THIPOKCHIOB (HA MPUMEpPE TUIPOKCHUIOB ATIOMUHUS, XKEje3a, IMHKA).
' [Tony4yenne ocHOBaHUH 1 aM(pOTEPHBIX THIAPOKCHIOB

A8 OO0mue XUMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOIOPOIHOWM, CEPOBOJOPOIHOM, CEPHUCTOWM, CEpPHOM, a30THOH, ¢ocdopHOI,
' KPEMHHEBOM, yroiabHON. Oco0ble XUMHUECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOU KHUCIJIOT. [losydenne Kucior

4.9 OO61mue xuMuyecKkue cBoicTBa cpenHux coneil. [Tomyuenue coneit




4.10

[Mony4enue, coOupanue, pacrno3HaBaHUe BOJIOPOAA, KHCIOPOIa, aMMHaKa, YIIIEKHUCIIOro Ta3a B 1JabopaTopuu

4.11 [Tomyuenne amMmmuaka, CepHON M a30THOM KUCIIOT B IPOMBIIITIEHHOCTH. OO0111e crioco0bl MOTYYEeHUsI METAJIOB

4.12 ['eneTnueckas CBA3b MEXKIY KJIaCCAMH HEOPTAHUUECKUX COECIUHEHUN
5 XUMUYECKUE PeaKiuu

51 Knaccudukanus XuMUIeCKUX peakiuid 1Mo pa3IMIHbIM IIPU3HAKAM: 10 YKCIY U COCTaBY yYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
' TerIoBoMY (G (HEKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUS XUMHUYECKHUX dJIEMEHTOB

- TemmoBoit 3 (dEeKT XUMHUYECKOW PEaKIMH, TEPMOXMMHUYECKHUE YpaBHCHHs. OK30- ¥ OHIAOTEPMHUYECKHUE PEaKIIHH.
' TepMoxuMuueckre ypaBHCHHUS

- OKHUCIUTETFHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENIM W BOCCTaHOBUTENH. IIporecchl OKHCIEHHUS W BOCCTAaHOBJICHHS.
' DNEKTPOHHBIN OalaHC OKUCIUTETHHOBOCCTAHOBUTEIHHON PEAKIHH

s4 Teopuss AIEKTPOIUTHYECKON aucconuanuu. KaTWoHBI, aHUOHBI. DJIEKTPOJMTBI W HEdEKTposHuThl. CHiIbHBIE U CiiaOble
' 37eKTpoSuThl. CTENeHb JUCCOIHAIIIHT

ss Peaknuu moHHOrO OOMEHa. YCIIOBHS MPOTEKAHWS PEaKIMid MOHHOTO OOMEHA, TMOJIHBIE M COKpAIEHHBIE HOHHBIE ypPaBHEHHS
. peaxkuun
6 XuMHS ¥ OKpYXKaromas cpeia

6.1 BemectBa u Marepuasibl B MOBCEJIHEBHOM JKM3HHM 4YEJIOBEKa. be3omacHoe MCMOJb30BaHHME BEIIECTB U XMMHUYECKUX PEaKIHMil B
' naboparopuu u ObITy. [lepBasi MOMOIIL TPH XUMHUYECKHUX 0YKOTaX U OTPABICHUSIX

XUMHYECKOE 3arpsi3HEHUE OKPYXKaIollel cpeabl (KUCIOTHBIC JTOXKIH, 3arpsi3HEHUE MOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €T0
6.2 npenotBpanieHus [Ipeaenpras nomyctumas konueHnrtpaius Bemects (I1/IK). Poias xumuum B pemeHnn 3KOJ0THYECKHX MTPOOIeM.
Ycunenne napHUKoBOro ¢ (hekra, pa3pynieHne 030HOBOTO CIIOs
63 [Tpumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUHN B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEThCKOM

xo3siiicTBe. [IpuMeHeHHe MeTaloB M CIUIaBOB (CTallb, YyTyH, IIOPAJIIOMHHMNA, OpOH3a) B OBITY M HPOMBIIIJIEHHOCTH HX




COCIII/IHGHI/If/'I. IlonsTue o KOppO31u MCTAJIJIOB, OCHOBHEIC CITOCOOBI 3alIUTEI UX OT KOPPO3UH

[IpupoaHble HICTOYHUKH YTIIEBOJOPOOB (Yroib, IPUPOAHBIH ra3, HeTh), IPOAYKTH UX IepepadoTKu (OEH3UH), UX POJIb B OBITY U

0 MIPOMBIIIIIICHHOCTH
[TepBoHaYabHBIC TIOHSATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriiepona (MeTaH, dTaH, dTHJICH, alleTUICH, dTaHOI,

6.5 TJIMIEPHUH, YKCYCHasi KHc0Ta). [loHsATHE 0 GHONOTMUECKH Ba)KHBIX BEIIECTBAX: JKHUPaxX, OelKax, YIJIeBoAaX — M UX POJH B KU3HU
YeJIoBeKa

7 Pacuérnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHHM

7.2 Macchl (MaccoBOi) JOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMUYECKHM YPaBHEHHUSIM



YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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