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HOACHUTEJBHASA 3AIINCKA

[IporpamMma mo XMMHHM Ha YPOBHE OCHOBHOTO 0OOIEro 0Opa3oBaHUSI COCTaBJIEHA Ha
OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTeIbHOW MPOrPaMMBI
OCHOBHOTO 0011ero 00pa3oBanus, npeacraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboueld TpOrpaMMbl BOCIIUTAHUS M ¢ YYETOM KOHIICTIIMM IMPENOoIaBaHus
yuebHOro mpeaMera «XuMHsS» B 00pa3oBaTeNbHBIX —oOpranm3anusx Poccuiickoit
denepanum.

[Iporpamma 1o XxumMuu JaET NPEACTABICHUE O LESAX, OOLIEH CTpaTerud OOydeHHUs,
BOCIIUTAHUSI U Pa3BUTHUSL OOYYAIOMIMXCS CPEACTBAMHU YYEOHOTrO MpeAMeTa, YCTaHABIMBAET
o0s3aTeIbHOE MPEJAMETHOE COJIepKaHUe, MPEeayCMAaTpUBAET paclpelle]IeHue €ero 1o
KJIaccaM M CTPYKTYPUPOBAHUE MO pa3jieliaM U TeMaM MPOTrpaMMbl IO XUMHH, ONPEIETseT
KOJINYECTBEHHBIE M KAYECTBEHHBIC XapaKTEPUCTUKU COJICPKAHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh U3YUEHUSI XUMUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKM Y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydJarommxcs,
ompeeNsieT BO3MOXKHOCTH TpeAMeTa Ui pealn3alid TpeOOBaHWM K pe3ylbTaraM
OCBOCHMSI OCHOBHOW 0O0pa3oBaTENbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOMIETO
o0pa3oBaHUsl, a TaKXke TPeOOBaHUN K pe3ysibTaTaM OOYYEHHUs] XUMHUHU Ha ypOBHE Ilejeit
U3Y4YCHHUS] TpeaMeTa ¥ OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIBHOU JESATEIBHOCTU
00yyaroerocsi 0 OCBOCHUIO y4eOHOTO COAECpKAHMUSL.

3HaHUWE XUMHUHM CIYXKUT OCHOBOM it  (OPMHUPOBaHHMS  MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACTABICHU O MaTepUaJIbHOM E€IWHCTBE MHpPA, BAXKHYIO POJIb
urpatot (popMupyeMble XUMHUEH MPEICTABICHUSI O B3aUMONPEBPAIICHUSAX YHEPTUH U 00
ABOJIIOIIMU BEIECTB B MPUPOJIE, O MyTSAX PEUICHUS TJIOOAIBHBIX MPOOJIEM YCTOMYHUBOIO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, JHEPIETUYECKOM, IUILIEBOM U SKOJIOTMYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHECHHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alliii BO3MOXKHOCTEH MJis CaMOpa3BUTHS M (OPMHUPOBAHUS
KyJbTYPBI TUYHOCTHU, €€ 00IIeH 1 GYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyarommxcs, HaBBIKOB ~ HMX  CaMOCTOSITEIbHOM ~ y4yeOHOHM  JIESITeIbHOCTH,
AKCIIEPUMEHTAJIHBIX M UCCIICIOBATEILCKUX YMEHUM, HEOOXOIUMBIX KaK B MOBCEIHEBHOM
KU3HU, TaK U B MPOGECCUOHATBHON JIEATEILHOCTH;

3HAKOMUT CO CHENU(UKON HayYHOTO MBIIUICHHUS, 3aKJIaIbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIAJIa HA E€IWHCTBO TPUPOJBI U YEIOBEKA, SBIISIETCS OTBETCTBEHHBIM JTalioM B
dbopMUPOBAHNU €CTECTBEHHO-HAYYHON TPaMOTHOCTU 00YUYarOIITUXCS;

crocoOCTBYET (HOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJIEC, K YEIOBEKY, BHOCHT CBOW BKJIaJ B IKOJIOTMYECKOE OOpa3oBaHUE
00yJaroImxcs.

JlanHple HampaBieHUST B OOYYEHMM XUMHUU OOECIEeYMBAIOTCS  CHEelU(pUKON
cojiep>KaHusl y4eOHOro MpeaMeTa, KOTOPhIA SBISETCS MEeAaroru4ecku aJanTUPOBAHHBIM
oTpakeHneM 0a30BOM HAYKH XUMHH Ha ONIPEICTIEHHOM 3Tare €€ pa3BUTHSI.



Kypc xumum Ha ypoBHE OCHOBHOTrO OOIIEro 0OOpa3oBaHUS OPUEHTHUPOBAH Ha
OCBOEHME OOYyYarOlUMMHUCS CHCTEMbl [I€pBOHAYAJIbHBIX IOHATUH XUMHUH, OCHOB
HEOPraHWYECKOM XMMHMHM M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHATUHA OPraHUYECKOMN
XUMUH.

CrtpykTrypa coaepkaHHMs TMpPOrpaMMbl IO XUMUU CGHOPMUPOBaHA HA OCHOBE
CUCTEMHOT0 NIoAX0/a K €€ n3ydeHuro. CoaepkaHue CKIaabIBaeTCs U3 CUCTEMBI IIOHATHN O
XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHATUI 0 XUMHUYECKOH peakuuu. O6e 3Tu
CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI MO MPUHLHUITY OCIEI0BATEIBHOTO Pa3BUTHS 3HAHUI
Ha OCHOBE TEOPETHYECKUX MPEACTABICHUIN Pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoguueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMMH;

— YUYEHUs O CTPOECHUHU aTOMa U XUMHUYECKOM CBA3Y;

— MPEACTABICHUH 00 SIMEKTPOTUTHUECKON TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHUSI pacCMaTPHUBAIOTCA HA OCHOBE SMIIMPUYECKHU MOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIIbHO OT OJHOTIO YPOBHS K JIPyrOMy,
BBIMOJNHAS (QYHKUMHM OOBSICHEHHUS M TNPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUSA W
BO3MOXHOCTEW IMPAKTUYECKOTO IIPUMEHEHHUS U MTOJIYYEHUS U3Y9aeMbIX BELIECTB.

OcBoeHue MporpaMMsbl M0 XMMHUU CIIOCOOCTBYET (POPMUPOBAHUIO NPEICTABICHUS O
XUMHAYECKON COCTABJIAIOIIEN HAyYHOW KapTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOM ITPUPOJIBI,
LEHHOCTHOTO OTHOILIEHHUs K Hay4YHOMY 3HAHHUIO U METOJaM II03HAaHMS B Hayke. V3yueHue
XUMHH IPOUCXOAUT C MPUBJICUECHUEM 3HAHUM U3 paHee U3YUYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knacce» u «dusuka. 7 knaccey.

[Ipn HU3ydyeHHH XMMHH MPOUCXOAUT (HOPMUPOBAHHME 3HAHUI OCHOB XUMHUYECKOU
HAayKd Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUUYECKON AESATENbHOCTU
YeJloBeKa U KaKk OJHOI0 U3 KOMIIOHEHTOB MUPOBOH KyJIbTYphI. 3a/1aya yueOHOro rpeaMera
COCTOMT B (DOPMHUPOBAHUU CHUCTEMbl XMMHUYECKHMX 3HAHUNW — BaXKHEWIIUX (HaKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKHX  MOJOKEHUH, JOCTYMHBIX  0000IIEeHUN
MHPOBO33PEHYECKOTIO XapakTepa, si3blka HAayKH, B NPHOOUIEHMM K HAYYHBIM METOJaM
NO3HAHMSI TIPU U3YUYEHUH BEUIECTB M XMMHUECKUX peakiuil, B (OpMHUpPOBAHUH U PA3BUTHU
NO3HABaTEJIbHBIX YMEHUH W HUX NPUMEHEHWU B Y4YeOHO-IIO3HABaTEJbHONH U yueOHO-
UCCIIEIOBATENIbCKON JIEATENIbHOCTH, OCBOEHUHM IMpaBWil Oe30macHoro oOpalleHus C
BELIECTBAMHU B IIOBCEIHEBHOW KU3HH.

[Ipy wu3yyeHHH XHMMHHM Ha YPOBHE OCHOBHOIO OOLIEr0 00pa3oBaHUsl BaXHOE
3HaYeHHUe NMPUOOPENN TaKue 1, KakK:

—  (opmHupoBaHME  HHTEUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHHUYECTBY, CaAMOCTOSITEJIbHOMY  MPHUHATHUIO  PELICHUM,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOYyYEHMs] Ha CHUCTEMAaTHYECKOEe MPHUOOLIEHUE 00ydYarolmuxcs K
CaMOCTOSATENIbHOM TO3HABATEJIbHON JAEATENBHOCTH, HAy4YHBIM METOJaM IO3HAHUS,
(bOopMHPYIOIITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— obecrieyeHue ycJIoBHUH, CIOCOOCTBYIOIIUX MPUOOPETEHNUIO O0YJAIOIIUMUCS OIbITa
pPa3HOOOpa3HOW JAESATENIbHOCTH, T[O3HAaHUS M CaMONO3HAHUS, KIIIOYEBBIX HABBIKOB



(KITIOYEBBIX KOMITETEHIINI ), UMEIOIINX YHUBEPCATLHOE 3HAUYCHHE JJI PA3IMYHBIX BUOB
NEeSTENBHOCTH;

— (hopmupoBaHue o01Ie GyHKIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSICHATH W OIICHUBATH SIBIICHUS OKPY)KAIOIIETO MHUpPA, MCTOIB3YS
3HAHUS W OIBIT, MOJYYCHHBIC MPU HW3YYCHUM XHUMHUH, TMPUMEHSATH WX TMPU PEIICHUU
npo06sieM B TOBCEHEBHOM JKU3HU U TPYIOBOM ACSATEIBHOCTH;

— (QopMupoBaHue y OOy4YalOMIMXCA TYMaHUCTHUYECKHX OTHOUICHUH, MOHUMAaHUSA
IIECHHOCTH XUMHUYECKUX 3HAHUU MJiS BBIPAOOTKU HSKOJIOTHYECKH 11€J1eCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJAOBOM JEATEIHHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKpYXarouerl NpUpOTHON CPEbI;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO HAa OCHOBE YCBOEHUS OOIIEYEIIOBEYECKUX I[EHHOCTEHW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS M HATIPABICHHOCTH JATBHEHUIIIETO 00yUeHUSI.

OO6miee yucno 4acoB, OTBEIEHHBIX ISl M3YUYCHHS XUMHUHU HA YPOBHE OCHOBHOIO
oO1ero oopazoBanusi, coctaBisieT 136 4acoB: B 8 kiacce — 68 yacoB (2 yaca B HEZIel0), B
9 knacce — 68 yacoB (2 4aca B HEJIEJIO).



COILEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamet xumuu. Poiab XMMUM B JKU3HU 4YeloBeKa. XUMUS B CUCTeME Hayk. Tena u
BenecTBa. Gu3nuecKre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BeulecTB. [lonstue o
METOJIaX MOo3HaHus B XUMUU. YucThie BeniecTBa U cMecu. CriocoObl pa3ieseHus CMecei.

ATOMBI U MOJIEKYJIbIl. XUMHUUYECKUE PJIEMEHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTble U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XHMHMYECKHX 3JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHass aTtoMHas Macca. OTHocUTenbHas
MOJIEKYJIIpHas Macca. MaccoBast 0J11 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

KomunuectBo BemecTtsa. Momb. MonsipHas Mmacca. B3anmMoCBsI3b KOJIMYECTBA, MACCHI
U 4uclia CTPYKTYPHBIX €IMHMI] BelmlecTBa. Pacué€rel mo ¢opMmynaM XHUMHUYECKHX
COCMHECHUM.

Pu3NUEeCKUEe U XUMUYECKHUE ABICHUSA. XUMHUUYECKasl peaklys U €€ NpU3HaKU. 3aKOH
COXpPAaHEHHUS] MAacChl BEHIECTB. XUMHUYECKUE ypaBHeHMs. Knaccudukanus XUMHUYECKUX
peakiuii (CoeAMHEHUs, pa3I0KEHUs, 3aMeIlIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHWMHYECKOW TMOCYJO0M, MpaBujiaMd pabOThl B JlabopaTtopuu U
npuéMaMu oO0paileHus ¢ J1a0opaTOpHbIM O0OPYJOBAaHMEM, H3YyYEHHUE M OIKMCAHUE
(bU3UYECKUX CBOMCTB OOpa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOIIOJICHUE (U3UUECKUX
(nu1aBiieHHE BOCKA, TassHHE JIbJIa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAUs
BOABbl) W XUMHUYECKMX (TOpEHHE CBEYM, TMPOKAJUBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KUCIOTOW) SIBJICHHWM, HAONIOJACHHE W OINHUCAHUE TPU3HAKOB
MPOTEKaHUsI XUMUYECKHUX peakuuil (pas3iiokeHue caxapa, B3aUMOJICHCTBUE CEpPHOM
KUCJIOTBl C XJIOpUIOM Oapus, paznoxkeHue rujapokcuna meau (ll1) mpu HarpeBanuw,
B3auMOJIeHcTBHE kene3a ¢ pactBopoM comu meau (1), m3ydenue crocoOoB pazaencHus
CMeced: C TOMOINbI0 MarHuta, QUIbTPOBAHUE, BBHIMAPUBAHUE, JTUCTUJUIALIMS,
xpoMarorpadusi, MpOBEJECHUE OYHCTKU IMOBAPEHHOW COJIM, HAOJIOJEHUE U OIKCAHUE
pe3yibTaTOB MPOBEIECHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MaccChl,
co3JaHue MoJIeTIell MOJIEKY (IIapOCTEPKHEBBIX).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucimopoa — 3JIeMEHT W IIPOCTOE
BelecTBo. Haxoxaenue kuciopona B Mmpupojae, Gu3nueckue U XMMHUYECKHE CBOWCTBA
(peakuuu ropenus). Oxcupl. [Ipumenenne kuciopoaa. CriocoObl MOTyUYeHHS KUCIOPOoIa
B J1a0OpaTopuu W MPOMBINUICHHOCTH. KpyroBopoT kwuciopoaa B mpupojne. O30H —
aJUTOTpOITHAS MOAUUKAIINS KACIOPOaa.

TernoBo#t 3G heKT XUMHUYIECKON peakIi, TEPMOXUMHUUYECKHE ypaBHEHUS, dK30- H
SHAOTEPMUYECKUE peakluu. TOMIMBO: Yyrojib U MEeTaH. 3arps3HeHUe BO3/1yXa, YCUIICHHE
NapHUKOBOTO 3 (eKTa, pa3pylIeHHEe 030HOBOTO CIOS.

Bonopoa — anemeHT M mpocroe BemiecTBo. HaxoxkaeHue Boaopona B IPHUPOJE,
dusznueckne U XUMMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI mosydyeHus. Kuciorer u
COJIH.



Monsipablii 00b€M Ta30B. PacuéTsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckrue CBOKMCTBAa BOJbI. Boga kak pactBoputeinb. PactBopsl. HackllieHHbIE U
HEHACBILIEHHBIE PACTBOPHI. PacTBOpMMOCTH BelecTB B Bojie. MaccoBasi 10Jisl BELIECTBA B
pactBope. XUMHUYECKHE CBOMCTBa BoAbl. OcHoBaHus. Poiib pacTBOpOB B MPUPOJIE U B
KU3HU 4YesioBeka. KpyroBopoT BOjbI B MpUpOAE. 3arpsisHEHUE MPUPOIHBIX BoA. OxpaHa
Y OYHCTKA MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHenuit. Oxcunpl.  Knaccudukanus
OKCH/JIOB: coJieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HecosneoOpazytomme. Homenknatypa okcusioB. PU3MYECKUE U XUMHUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanus. Knaccudukaiusi oOCHOBaHUN: MIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenkmarypa ocHoBaHuil. @Dusnueckne ¢W XHUMHUYECKHME CBOMCTBA OCHOBAHMWM.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukamus xkucinor. HomeHnknarypa kucior. Puszndeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOcTH MeTasuioB H. H. bekerosa. Ilonyuenue
KUCJIOT.

Comu. Homenknatypa coneil. @Pu3NUecKME€ W XUMHUYECKHUE CBOWCTBA COJICH.
[Tonydenue coien.

['eneTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumMenm:

KAQueCTBEHHOE ONPEAECICHUE COIEPKAHUA KHUCIOpPOJa B BO3JyXe, IIOIyYECHHE,
coOupaHue, pacrno3HaBaHWE M U3YYCHHUE CBOMCTB  KHUCIOpOJa, HaOII0JACHUE
B3aMMOJCHUCTBUS BEIIECTB C KUCIOPOJIOM M YCIOBHS BO3HHKHOBEHHUS W MPEKPALICHUS
ropenus (moxapa), O3HaKOMJIEHHE C oOpa3llaMu OKCHUIOB M OIMCAHHE HX CBOICTB,
MOJIyYeHHE, COOMpaHHE, PAcClO3HABaHHE M HM3YyUYCHHE CBOWCTB BOJOpOJa (TOpEeHHE),
B3auMoielicTBue Bojopojga ¢ okcugoM wmeaw  (II)  (BO3MOXKHO HCIOb30BaHUE
BUJICOMATEPUANIOB), HAOIIOJIEHUE O0Opa3loB BEIIECTB KOJIMYECTBOM |  MOJIb,
HCClieIOBaHUE OCOOCHHOCTEH pacTBOPEHUsI BEIIECTB C PA3JIMUHOW PACTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOU J0JIEM PaCTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOJBI C META/NIaMU (HATPUEM M KaJIblieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIEIOBAaHUE OOpa3ll0B HEOPTaHWYECKUX BEIIECTB PA3ITMUHBIX
KJIACCOB, HAOJIOJICHUE HM3MEHEHUs OKpacK HWHIUMKATOPOB B pPacTBOpax KHUCIOT U
niesnoyeil, n3ydenue B3aumoencTus okcuaa meau (l1) ¢ pacTBopoM cepHOU KUCTOTHI,
KHUCJIOT C METAJUIAMU, PEAKIUN HEUTPAIU3ALINH, ITIOJyYEeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOTO METaJlIa IPYTMM K3 pacTBOpa COJIM, PELICHUE IKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxHenIre KJIacChl HEOPTaHUYECKUX COCTMHEHUID.

IHepunoanyeckuii 3akoH u Ileprnoanyeckasi cucreMa XMuMHYECKHUX 3J1eMeHTOB /1.
N. MenpgesneeBa. Crpoenune aroMoB. XuMHUYeCKassi CBs3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[TepBbie MOMBITKY KiIacCU(PHUKAIMKA XUMHUYECKUX d7eMeHTOB. [loHsTHe 0 Tpymmax
CXOJIHBIX 2JIEMEHTOB (ILETOYHBIC U IIEIOYHO3EMENIbHbBIE METAJIbI, TaJOTeHbI, UHEPTHBIE
rasbl). DJIEMEHTBI, KOTOPbIE 00pa3ytoT aM(OTEPHBIE OKCUIBI U TUIPOKCHIBI.



Ilepnonnueckuii 3akoH. [lepronnueckas cucremMa XxumMu4yeckux siemeHToB 1. U.
MenneneeBa. KopotkomnepuonHas u JuiMHHONepuoaHas @opmbl Ilepuogunueckoit
cucteMmbl xumuueckux 3nemeHToB J[. . Menaeneesa. [lepuoast u rpynnel. Guznyeckuit
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aTomHbIX snaep. M3orombl. Onextponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XMMHYECKUX 3JIeMEeHTOB llepuoanueckoit
cuctembl J[. WM. MeHneneeBa. XapakTepUCTUKA XHUMHUYECKOTO 7JJIEMEHTAa MO €ro
nonoxenuto B [lepunoanueckoit cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMsI pajauyca aTOMOB XUMHUYECKHX  JJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYyNIaM U NEPUOIAM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepmonnueckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB U pa3BUTHUA HAYKU U NpakTuku. [[. 1. MenaeneeB — y4€HbIN U rpakIaHuH.

Xumuueckass  cBsi3b. KoBaneHTHas  (IOJISIpHAass W HENOJSpPHAs)  CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp okucinenus. OKHCINTEIbHO-BOCCTAHOBHUTENBHBIE peakuuu. IIporeccsl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHue O0O0pa3luoB BEIIECTB METAJUIOB K HEMETAIOB, B3aWMOJEHCTBUE
TUAPOKCUAA IIMHKAa C pPacTBOpPaMM KHCIOT M IIEJIOYEH, IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHI (ropeHue,
peaKkiuy pas3ioKeHUs, COSTUHEHMUS).

Mesicnpeomemmuoie cea3u

Peasmzannst MeXNpeaIMETHBIX CBS3€M MpU MU3YYEHUM XHMHMU B &8 Kiacce
OCYUIECTBJISIETCSL YE€PE3 MCIOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUN, TaK
U TIOHATHUM, SBIAIOLIMXCA CHUCTEMHBIMU Ul OTHEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO0mre ecTecCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHBIN (akT, rurnoTe3a, Teopus, 3aKOH,
aHaliu3, CHUHTE3, Kiaccu(ukanus, NEPUOJUYHOCTb, HAOMIOACHUE, OSKCIEPUMEHT,
MOJCIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIIHJI, W30TOIBI,
paZMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUECKUHA 3apsiji, BELIECTBO, Telo, OO0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, a3, (PU3NYECKHE BEIMYUHBI, €AUHULBI W3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: aTtmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, TMOJE3HBIE
MCKOIAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYecKas peaKIus

ITepuonnueckuit 3akoH. Ilepuonnueckas cucrema XuMu4eckux sneMeHToB J[. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTA B MU3MEHEHHHM CBOMCTB XMMHUUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaTUsl, KAIBIUI U UX COCAUHEHUN B COOTBETCTBUU C
MOJIO’KEHUEM 3JIEMEHTOB B [leproanueckoil cucteMe U CTpOEHUEM X aTOMOB.



CrpoeHue BelllecTBa: BUJIbI XUMUYECKOW CBA3U. THUIBI KPUCTALTNYECKUX PEHIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOM PEMETKH W BHUAA
XUMHYECKOU CBS3H.

Knaccudukanyus © HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMUYECKUC
CBOMCTBA BEUIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHEHUN,
TE€HETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peakluuid MO pa3jiMdyHbIM IpHU3HAKaM (M0 YUCITY U
COCTaBy YYacTBYIOIIMX B PEAKIHUU BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 M3MEHEHHIO
CTEMICHEW OKHUCJICHUSI XUMHUYECKUX DJJEMEHTOB, IO OOpaTUMOCTH, IO YYacCTHUIO
KaTtajan3aTopa). DK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUUYECKHE YPAaBHEHHUS.

[lonsitue o ckopoctn xumudeckoil peakiuu. Ilonstue 00 o0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHSTHE O TOMOTE€HHBIX U TIeTEepPOreHHBIX
peakuusax. [lonstue o karanmse. I[loHsTHE O XMMHYECKOM paBHOBeCHMU. DaKTOPBHI,
BIIUSIIOIIME Ha CKOPOCTh XUMHYECKON PEaKIMK U MOJIOKEHNE XUMUUECKOTO PAaBHOBECHS.

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peakuuu, AIEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiunu. COCTaBICHHE YPAaBHEHUN OKHUCIHUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUH C HCTIOIB30BAHHEM METO/Ia DJIEKTPOHHOTO OalaHca.

Teopust JNEKTPOJIUTHYECKONM AUCCOLMALMNA. OJEKTPOJMUTBI W HEDIJIEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHuU3M AUCCOIMAIIMM BEIIECTB C Pa3JIWYHBIMU BUIAMHU
XUMU4ecKoil cBsizu. CteneHp aucconnanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. YCIOBUS NPOTEKAHMsS pEakluii MOHHOrO OOMEHa,
TIOJIHBIE U COKPAIIEHHBIC NOHHBIE YpaBHEHUS peakuuii. CBOMCTBA KUCIOT, OCHOBAHUN U
COJIE B CBETE MPEACTABICHUN 00 AIEKTPOJMTUUECKON auccoruanuu. KadecTBeHHbIE
peakiuu Ha UoHKI. [loHsITHE O THAPOIH3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEJISIMUA KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB
— METaJUIOB M HEeMETaJUIoB (rpaduta U anMasa), CJIOKHBIX BEIIECTB (XJIOpUia HATPHS),
HCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakiuh OT BO3JIEUCTBUS
pasNUYHBIX (PAKTOPOB, HCCIEAOBAHUE AJIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
npolecca AUCCOIUALNA KUCIIOT, IIEJI0OYeHd U coyiel (BO3MOYKHO HCIIOIb30BaHUE BUJIEO
MaTepHAaJIOB), TIPOBEJICHHUE OMBITOB, WJUTFOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS PEaKIui
HOHHOTO 0OMeHa (00pa3oBaHHME OCajKa, BblJEJIEHNE ra3a, 00pa3oBaHUE BO/IbI), OIMBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPhl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peaKIUid (TOpeHHUeE,
peaKIMK Pa3NIOKEeHHs, COCJUHEHUs), PpACIO3HABAHUE HEOPTaHUYECKUX BEIIECTB C
MOMOINIBI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTanibl 1 MX coeIMHEHUST

OO6mas xapakTepucTHKa raioreHoB. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIC
crerienu okuciieHus. CtpoeHre u (pU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOTCHOB.
XUMHUYECKHE CBOWCTBA Ha NpuUMepe xjopa (B3aUMOJCHCTBHE C MeETaJUIaMu,
HEeMeTallaMH, 1iesiouamu). XjaopoBogopoa. ComsiHas KUCI0Ta, XUMUYECKUE CBOMCTBA,
noyiyueHue, npuMmeHeHue. JleficTBue xJjiopa U XJIOPOBOAOPOJA Ha OpraHM3M 4YeJIOBEKa.
Baxnenmme Xa0puabl U UX HaAXO0XKJIEHUE B IPUPOJIE.



Obmas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u pu3nyecKre CBOMCTBAa MPOCTHIX BEILIECTB
— KHCTIOpoAa U cepbl. AJIJIOTPONHbIE MOAU(MUKAIIMK KUCIOpoAa U cepbl. XUMUYECKUE
cBolicTBa cepbl. CepoBOIOPO, CTpOEHUE, (PU3UYECKUE U XUMUYECKUEe CBOMCTBA. OKCHUIBI
cepbl Kak MpEJACTAaBUTEIM KHUCIOTHBIX OKCHMIOB. CepHas KHUCIOTa, (U3UYECKUE U
XUMUYECKUE CBOMCTBa (00IIME KaK MPEACTaBUTENs Kilacca KUCIOT U crneludpuyecKue).
XYWMHUUYECKHE pEeaKINK, JekallMe B OCHOBE IPOMBIIUICEHHOTO Croco0a MOJydYeHHUs
cepHoil kuciotsl. [Ipumenenne cepHoit kucaoThl. Coau CepHOU KHUCIIOTHI, KAYECTBEHHAS
peaknust Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeTMHEHUH B TPUpOe. XUMUIECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COEAMHEHUSIMU Ccepbl  (KHCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUS.

O6mias xapakrepuctuka snemMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHHs. A30T, paclpoCTpaHEHHUE B MPHUPOAE, PU3NUECKUE U
XUMUYecKue cBorcTBa. KpyroBopoT azora B mpupoje. AMMHAaK, €ro (QpU3nyYecKue H
XUMHUYECKUE CBOMCTBA, MOJydyeHue U mpumeHeHne. Coilu aMMOHMS, UX (PU3HUYECKHE U
XUMUYECKUE CBOWCTBA, NpuMeHeHue. KauecTBeHHas peakuuss Ha HOHBl AMMOHWUSIL.
A3oTHast KuClIOTa, €€ mojiyueHue, GU3MUEeCKUe U XUMHUYECKHE CBOMCTBa (00IIME Kak
MPEACTABUTENS Kilacca KUCIOT U crnenuduueckue). Mcnonp3oBaHne HUTPATOB U COJIEH
aMMOHMSI B KayeCTBE MHMHEPAIbHBIX yIOOpeHUU. XHUMHUECKOE 3arpsi3HECHUE
OKpYXKaIoIel Cpelbl COCMHEHUSIMU a30Ta (KUCJIOTHBIE JTOXKM, 3arpsi3HEHHE BO3/yXa,
mo4Bbl U BOJI0EMOB). Docdop, amtorpornHbsie Moaudbukanuu Gocdhopa, hU3HIECKHE U
xumuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora, guznueckue u
XUMUYECKUE CBOWCTBa, monydeHue. Hcnons3oBanue QocharoB B KadyecTBE
MUHEpaIbHBIX YIOOPEHUN.

O6mr1as xapaktepuctuka 3yeMeHToB |V A-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE  CTEMEHW  OKHCICHUS.  YTIEepOoJ, aUIOTPONHBIE  MOAUUKAIINH,
pacripocTpaHeHue B Tpupoje, (puznueckue U XUMHYECKUE CBOMCTBA. AjcopOius.
Kpyrosopor yrinepona B npupoge. Okcunabl yriaepoaa, ux (U3MYECKUe U XUMUYECKUE
CBOWCTBA, JICCTBUE HA KUBbIC OPTaHU3MbI, MIOJYYCHUE U MPUMEHEHUE. DKOIOTUUECKUE
npo0siemMbl, CBsA3aHHBIE ¢ okcuaoM yriaepoaa (1V), rumoresza riob6anbHOrO MOTETUICHUS
KJIMMaTa, MapHUKOBBIN 3(dekT. YroibHas KUCIOTa U €€ Ccolu, uX (Qu3nyeckue u
XUMUYECKUE CBOMCTBA, MMOTyYeHUE U TpruMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonbp3oBanne kapOOHATOB B OBITY, MEIMLIMHE, TPOMBILIIEHHOCTH U CEIIbCKOM
XO35UCTBE.

[lepBoHavyasibHbIE TOHATHS OO0 OPTAaHMYECKHX BEIIECTBAX KaK O COCAMHEHHSIX
yriaepoja (METaH, 3TaH, ATWIEH, AalETWIECH, ATaHOJI, TJIMIEPHUH, YKCYCHas KHUCIOTA).
[IpupoaHbie UCTOYHUKHU YTIAEBOAOPOIOB (Yroib, IPUPOIHBIN Ta3, HeDTh), MPOAYKTHI HX
nepepaboTku (0€H3UH), UX POJIb B OBITY M MPOMBINLICHHOCTU. [loHsITHE O OHMOIOTHYeCKU
BaXHBIX BEIIECTBAX: JKMpaxX, Oelkax, YIrJIeBOoJax — M WX POJU B JKU3HH YEJIOBEKa.
MarepuaiibHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHUM.

Kpemuuii, ero gusznueckne u XuMHUUYECKHUE CBOMCTBA, MOJyYCHUE W MPUMEHEHHUE.
Coenunenusi kpemHusi B npupoje. OOume npeacrasiaeHuss o6 oxkcunae kpemuus (1V) u
KpeMHHeBOW Kuciore. CHIMKAaThl, UX HWCIOJIH30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.



Baxneiimme CcTpoWTeNbHBIE MaTepHAIbl: KepaMHWKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 UCIOJIb30BAHUSI CTPOUTENBHBIX MaTepuajoB B
MOBCETHEBHOM )KU3HH.

Xumuueckuii IKCnepumenm:

M3yuyeHHE OOpa3l0B HEOPTraHMYECKUX BEIIECTB, CBOICTB COJISHOM KHCIOTHI,
IPOBE/ICHUE KAaYECTBEHHBIX PEaKUUi Ha XJIOPUA-UOHBI U HAOIIOJIEHHE MPU3HAKOB X
POTEKaHUs, OMBITHI, OTpaXKaoIIKe (QU3NUECKUE U XMMHUYECKHUE CBOWCTBA raJIOT€HOB U
UX COEAMHEHUU (BO3MOXKHO UCIIOJIB30BAHUE BHJJACOMATEPUAIOB), O3HAKOMIICHHE C
oOpa3naMu XJOpuUJI0B (TaJIOTEHUJIOB), O3HAKOMJIEHHME C oOpa3naMu cepbl U €€
COCTMHECHHUSIMU (BO3MOYKHO HCIIOJI30BaHNE BUACOMATEPUAJIOB), HAOIOJACHHUE TIpoIiecca
oOyrJMBaHMs caxapa Ioj| ACHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIIOTHI, U3yUEHHUE
XUMUYECKUX CBOMCTB pa30aBIECHHON CEpHON KUCIOTHI, MPOBEICHHE KaueCTBEHHOU
peakiuu Ha Ccyib(paT-uOH U HAONIOJEHUE MpPU3HAKA €€ MPOTEKaHUs, 0O3HAKOMJICHUE C
¢u3nueckumMu  cBoiicTBaMu  a3ora, (Gochopa MW HX COCAMHEHHH  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OOpa3laMu a30THBIX U (HOchHOpHBIX yAOOpEeHUA,
MOJIy4eHHE, COOMpaHHe, paclio3HaBaHUE M W3YYCHHE CBOMCTB aMMMaKa, IPOBEICHUE
KaueCTBEHHBIX pEakluii Ha MUOH aMMOHHUS U (PocaT-UOH U HU3yYEHUE NPU3HAKOB HUX
IIPOTEKAHUS, B3aMMOJCHUCTBUE KOHIIEHTPUPOBAHHOM Aa30THOW KHCIOTBI C MEIBIO
(BO3MOKHO MCIOJIb30BAHUE BHUACOMATEPHUATIOB), U3YUYECHHUE MOJENCH KPUCTAUIMUECKUX
peméTok anMasa, rpaduta, (QysuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOIuu
PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTUBOrasa,
MoJdy4yeHue, coOupaHue, pacrno3HaBaHWE W HU3YYECHHE CBOMCTB YIJICKHUCIIOIO rasa,
MPOBEJICHUE KAUYECTBEHHBIX peakiui Ha KapOOHAT W CHJIMKAT-MOHBI M HW3Y4YCHHE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMIICHHME C  TPOAYKIMEH  CUJIMKATHOMU
IIPOMBILIJIEHHOCTH, PEIIEHUE JSKCIIEPUMEHTANBHBIX 334a4d 1o TeMme «Baxueimue
HEMETAJUTbI U UX COCTUHEHUS».

MeTajuibl 4 UX COCAMHEHMSI

OO0masi XxapakTepUCTUKa XUMHUYECKUX SJIEMEHTOB — METAUIOB Ha OCHOBAaHUM HUX
nojioxxkeHusa B Ilepuognueckon cucremMe xumMudeckux sneMmeHTtoB . M. Menneneea u
ctpoeHusi aromoB. CTpoeHue wmeTauioB. MeTauiMdeckass CBsSI3b M METaJIMYecKas
KpUCTAINIMYECKAs] PEIIETKA. JEKTPOXUMUYECKUN PpsAl  HANPSHKEHHM  METaJUIoB.
du3znvecKre U XUMUIECKUE CBOMCTBA MeTaiuioB. OO0IKe CoCcO0bl MOJYYeHUSI METAILIOB.
[ToHsiTHE O KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CIiiaBbl
(cTainb, 4yTyH, TIOPATIOMUHUM, OPOH3a) U UX MPUMEHEHHE B ObITY U MPOMBIIIJICHHOCTH.

[llenounsle MeTauIbl: MOJIOKEHUE B llepuoandeckor CcUCTEME XHMUYECKUX
anemeHtoB [[. M. MennaeneeBa, CTpoeHHE HX aTOMOB, HAXO0XIECHHUE B MPUPOIE.
dusznyeckue M XUMUYECKHE CBOWCTBa (Ha mpumepe HaTpuss U Kaiaus). OKCUIbl U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MeI0YHbBIX METAIIJIOB U UX COCTMHEHUM.

[IlemoyHO3EMENBHBIE METAJIJIBI MAarHUM W KaJIBIIUM: MOJIO)KeHHUE B lleprnoanueckoit
cucreMe xumMuueckux 3iemeHToB J[. 1. MenneneeBa, CTpoeHME UX aTOMOB, HAXO0XKJICHHUE
B npupoac. Pusznueckue U XUMHYECKUE CBOMCTBA MarHus M Kajiblusd. Baxuenmue
COCMHEHUs Kalblusl (OKCUM, THUAPOKCHUH, coyin). JKECTKOCTh BOJABI U CHOCOOBI €&
YCTpaHEHUS.



AmomMuHAN: nosokeHue B Ileproanueckon cucreMe XuMu4eckux aaneMenTos /1. 1.
MenpeneeBa, CTpoeHHE aToMa, HaxoXKJeHue B mpupoje. Ouznyeckue U XUMHUUYECKHE
CBOMCTBa aTtOMUHUS. AM(POTEpPHbIE CBOMCTBA OKCUAA U TUAPOKCH 1A aTFOMUHHUSL.

Keneso: nmonoxenue B llepuomnueckor cucremMe XUMHUYECKUX 3iemMeHToB [l .
MeHpeneeBa, CTpOCHHE aTOMa, HaXxOXKJEHUE B mpupojae. PU3NYECKHEe U XUMHUYECKHE
cBolicTBa xene3a. Okcuabl, ruapokcuasl U conu xenesa (1) u xenesa (1), ux cocras,
CBOMCTBA U MOJIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE C 00pa3laMy METAJUIOB M CIUIABOB, UX (PU3HMYECKHUMH CBOMCTBAaMH,
U3YyYEHUE  pe3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO  HCHOJIb30BAHHE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCHJIA KaJIbLIMSI U HATPUS C BOJOM
(BO3MOXHO HCIIOJIB30BAHUE BHUJIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB >KECTKOWM BO/IBI,
Ipoliecca TOPEHUs Keje3a B KUCI0poie (BO3MOKHO HCIOJIb30BAHHE BUEOMATEPHUAIIOB),
MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIIMil HA UOHBI: MAarHUs, KaJIbIUs, aJIOMUHUSA,
unka, kenesa (I1) m xeneza (l1), menu (Il), HaGmrogeHne U omnucaHue MPOIECCOB
OKpalllUuBaHUs IJIAMEHU MOHAMM HATpUsl, Kajdusi U Kajdblus (BO3MOXKHO MCIIOJIb30BAHHE
BUJIEOMATEPUAITIOB), HCCIENOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHAA AITIOMUHUS U
TUAPOKCUIA IIMHKA, pEIIEHHWE OHKCIEPUMEHTAbHBIX 3ajad Mo Teme «BaxHeiine
METAJLIBI U KX COCTUHECHUS.

XuMHS M OKPYKAKOLIAA cpela

BemectBa u Marepualiel B TOBCEIHEBHOM JKM3HM 4YeJoOBeKa. be3omacHoe
WCIIOJL30BAaHME BEIIECTB M XUMHUYECKUX peakuuidi B ObiTy. llepBas momoinp mnpu
XUMUYECKUX 0KOTrax U OTPaBJICHUSIX.

XVWMHUYECKOE 3arpsi3HEHHE OKpyXkKarolled cpenpl (mpenenbHas —JOMyCTUMAas
KOHIleHTpalrus: BemiecTB, aanee — I[IJIK). Ponb xuMum B pemieHUU 3KOJIOTHYECKUX
pooIeM.

Xumuueckuii IKCnepumeHm:

u3yyeHue oO0pa3loB MaTepualoB (CTEKJIO, CIUIABbl METAJJIOB, MOJUMEPHbBIE
MaTepualbl).

Mesxcnpeomemmnbnie ceasu

Peannzanust MeXNpeaIMETHBIX CBSI3€ MpU HM3y4eHUM XUMHUUM B 9 Kiacce
OCYUIECTBJISIETCS YE€pPE3 MCIOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK
U TIOHSTUH, SBJISIIOIIUXCSA CUCTEMHBIMH IS OTHACJIbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO0muIre ecTeCTBEHHO-HAYYHbBIE TIOHSTHS: HAYYHBIN (DaKT, TMIIOTE3a, 3aKOH, TEOPHUS,
aHaiu3, CHUHTE3, Kiaccuukanus, NEPUOJUYHOCTb, HAOMIOACHUE, OSKCIEPUMEHT,
MOJICJIMPOBaHUE, U3MEpPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIA 3(hdexT, TexHoJorusi,
MaTepHUaIbl.

®usuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, WU30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsi, MPOBOJHUKH, IMOITYIPOBOIHUKH,
JURJIEKTPUKH, OTORIEMEHT, BEIIECTBO, TE€NO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTtBOp, pPacTBOPUMOCTb, KPUCTANIMYECKAs] PEHIETKA, CIUIaBbl, (PU3HUECKUE



BEJIMYUHBI, C€JIMHUIBI H3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IbI,
ConHue.

buonorusi:  ¢orocunres, apixanue, Ouocdepa, -dKocHCTEMa, MHUHEpPAIbHbIE
yIOOpEeHHS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, rumpochepa, MUHEpadbl, TOPHBIE MOPOABI, MOJIE3HBIC
HCKOTIaeMbl€, TOTNINBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IPOrpPaMMbl OCHOBHOTO 00I11Iero 00pa3oBaHuUs
JOCTUTAIOTCST B XOJ€ OOyYeHHs] XUMHHM B €IMHCTBE Y4YEOHOW M BOCHUTATEIHLHOU
NESTETPHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMHE COIMOKYJIBTYPHBIMH H
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHSITHIMHA B OOIIECTBE MPaBUIIaMU U1 HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U COIUATTU3AIINH
00yJaroImmxcs.

JInaHOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTh oOyyJarouuxcs
PYKOBOJICTBOBATBCSI CHUCTEMOW IO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMA W PACIIUPEHUE
OTIBITA JACATENHHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACJIEJIMIO, TOHUMAaHUSI 3HAYEHUSI XUMUYECKON HAyKH B dKU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BJAJETh JOCTOBEPHOM HWH(MOpManmuend O NepeaoBbIX
JTOCTIKCHUSIX U OTKPBITUSIX MHUPOBOW M OTEYCCTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MIPEICTABICHHSI O COITMATIBLHBIX HOPMaX M MPaBUIaX MEKIMIYHOCTHBIX OTHOIIICHUH B
KOJUICKTUBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO  ITOJIC3HOM,
y4eOHOHMCCIIEI0BATEILCKOM, TBOPUSCKON U IPYTUX BUIAX ACATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JIEATEIbHOCTH  MPU  BBIMOJHEHUU  YUYCOHBIX,
MO3HABATEIILHBIX 3a]1a4, BHIMOJIHEHUH XUMUYECKUX YKCIIEPUMEHTOB, CO3IaHUH YYEOHBIX
MIPOCKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAHHWIO W B3aWMOITIOMOINM B TMPOIECCE ITOM
y4eOHON AESATEIHHOCTH, TOTOBHOCTH OIIEHWBATh CBOE IMOBEICHUE M TOCTYNKH CBOUX
TOBApHINECH C TMO3UIIMM HPABCTBEHHBIX U TMPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUU IMOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHUE TPEJACTABICHUS O BEIIECTBE W XUMHUYECKOW pEaKIIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTaBIISIOIINE OCHOBY
JUIsl TIOHUMaHUS CYIIHOCTH HAYYHOW KapTUHBI MHpa, TPEJCTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBA3SIX YETIOBEKa C MPUPOIHON CPEoit, O
POJIM XMMUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABaTEJIbHBIC MOTHBBI, HATIPABJICHHBIC HA IMOJTyYe€HUE HOBBIX 3HAHWH 10 XUMHH,
HE0OXOUMBIE JIJIsT OOBSCHEHUS HAOFOAAeMBIX IPOIIECCOB M SBJICHUMN, MTO3HABATEIHLHOM,
MH()OPMAITMOHHONW W YUTATEILCKONW KYJIbTYpPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIbHOMN
paboThI ¢ Y4EOHBIMH TEKCTAMH, CIIPABOYHOMN JTUTEPATYPOM, TOCTYITHBIMA TEXHUUECKIMHU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJOTHI;

UHTEpeC K OOYYEHHUIO ¥ TTO3HAHMIO, JTF0003HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTD
K caMm000pa30oBaHUI0, MPOCKTHON W MCCIEAOBATEIbCKON NEITELHOCTH, K OCO3HAHHOMY
BBIOOPY HAMpPaBIEHHOCTH W YPOBHS O0yUEHHUSI B TaJIbHEHIIIEM;



4) popMupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HaHHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKM Ha 370pPOBbIN 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUN U HENPUITHE BPEIHBIX
npuBbIYeK  (YMOTpEOJIEHUsI  alKOroJisi, HAPKOTHUKOB, KypeHHUs), He00X0IuMOCTU
coOMIoIeHUs TpaBWil 0€30MacHOCTH MPH OOpaIleHWHd C XMMHYECKMMHU BEIIECTBAaMHU B
OBITY U pEeaIbHON KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MNPAKTHUECKOMY H3YYEHHMIO MpodeccHil W TpyAa pa3IuyHOTO poja,
YBaXEHUE K TPYAYy M pe3yJbpTaTaM TPYIOBOH AESATEIBHOCTH, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUSI MPEAMETHBIX 3HAHMM MO XUMHUHU, OCO3HAHHBIA BBIOOP WHIWBHYyaIbHOU
TPACKTOPUM MPOJODKEHHMsI 00pa30BaHUSI C YUYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTHM K XHMMHH, OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON
npo(hecCHOHANBHON EATETbHOCTH U PA3BUTUA HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBAThCS B NPO(ECCUOHANTBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMUYECKHU 1I€JIECO00pa3HOE OTHOIICHHUE K MPHUPOJE KaK UCTOYHMKY JKU3HHM Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHMMAaHHUE IIEHHOCTH 3J0pPOBOIO M OE30MaCHOTO
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHHE LEHHOCTH COOJIIOJIEHUS NpaBU O€30MacHOro
MOBEJICHUS TP paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYALUAX, YTPOXKAIOIIUX 3JOPOBBIO U
JKU3HU JIIOIEH;

CHOCOOHOCTH MNPUMEHSTh 3HAaHUSA, MOJIy4aeMble MpPU HW3YYEHUU XUMUH, I
peleHns 3ajad, CBSI3aHHBIX C OKPYKAIOUIEH HNPUPOJHOW CpPENOW, IJIS IOBBIIICHHUS
YPOBHSI 3KOJIOTUYECKON KYJBTYpbI, OCO3HAHUS IJI100aJbHOTO XapaKTepa 3KOJOTHMYECKHX
npobsieM M TyTed HX pelIeHHs IMOCPEICTBOM METOJ0B XUMHUH, HKOJIOTMYECKOTO
MBILIJIEHUSI, YMEHUS PYKOBOJCTBOBATHCS MM B IIO3HABATEJIbHOM, KOMMYHUKATHUBHOW U
COLIMAJIbHOM ITPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeIMETHBIX  PE3YyJbTAaTOB  BBIACISIOT  3HAYUMBIE  JUIS
dbopMHpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC TOHSATHS (3aKOH, TEOPHUS, MPUHIINII,
runoresa, (paxt, cucrema, mpouecce, SKCIEPUMEHT U APYToe€.), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYE€OHBIX MpEeAMETax M IMO3BOJISIOT HA OCHOBE 3HAHMM M3 ITHX
npeaMeToB (popMUPOBATH MPEACTABICHUE O IEJTOCTHOM HAy4YHOW KapTUHE MUpa, u
VHUBEpCaJbHbIE  y4ueOHBIE  JACHCTBUS  (MMO3HABATENbHBIC,  KOMMYHHKATHBHEIE,
peryJIaTUBHBIE),  KOTOphle  oOecneunBalOT  (OpMHUpPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUTAHUPOBAHUIO U OCYILECTBICHUIO YYE€OHOU JesTEbHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble jornyeckue 1eicTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS NMPU OCBOECHUU 3HAHUIA:
pacKpbIBaTh CMBIC] XMMHUYECKMX TMOHATHN (BBIACIATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSATUSIMHU), HCIOJIB30BAaTh TOHSTHS IS
OOBSCHEHUSI OTIEIBHBIX (DAaKTOB W SIBJICHUH, BHIOMpPATh OCHOBAHHUS W KPUTEPHUH IS
KIaccu(pukanuu XUMUYECKUX BEIIECTB W XUMHUYECKUX PpEaKIUi, YCTaHaBIIMBATh



MIPUYUHHO-CJIEICTBEHHBIE CBS3M MEXJIYy OOBEKTaMH H3Y4YEHUsS, CTPOUTH JIOTUYECKHE
paccyxJieHus (MHIYKTUBHbIE, JEAYKTHUBHBIE, MO aHAJIOTHM), JeiaTb BBIBOJABI U
3aKJIFOUCHHS;

YMEHUE TNPHUMEHSATh B MPOIECCE IO3HAHUS TMOHATHA (IPEIMETHBIE H
METaIpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3YEMBbIE B XHMHH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XMMHHM MOJICJIbHBIE TPEJICTABICHUS —
XUMHUYECKU 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKass popMylia U ypaBHEHHE XUMUYECKOU
peaKkuMy — NpHU PEHICHUH Y4eOHO-TTO3HABATENbHBIX 33/1a4, C YYETOM 3TUX MOJEIbHBIX
MIPE/ACTABICHUI BBISBISATh M XapaKTEPU30BaTh CYLIECTBEHHbBIE INPU3HAKUA H3Yy4aeMbIX
OOBEKTOB — XHWMHUYECKHUX BEUIECTB W XHMHUYECKUX PEaKIuil, BBIBIATH 0OIINE
3aKOHOMEPHOCTH, NPUYHUHHO-CIECICTBEHHBIE CBS3W W MPOTHBOPEUMS B HM3Yy4aEMBbIX
IpoLeccax U sIBJICHUSAX.

Bba3oBble uccienoBarenbckue 1eiiCTBUA:

YMEHUE HCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
NO3HAaHMsI, a TAaKK€ B KaueCTBE OCHOBBI AJii ()OPMUPOBAHHUS TUIIOTE3Bl MO IPOBEPKE
IPaBUJIBHOCTH BBICKA3BIBAEMBIX CYKJICHUN;

OpUOOpETEeHNE OMbITa MO IUIAHUPOBAHUIO, OpraHU3alid U  IPOBEICHUIO
YYEHUUYECKUX 3KCIEPUMEHTOB, YMEHHE HAOII01aTh 3a XOA0M MPOLECCA, CAMOCTOATEIBHO
MIPOTHO3UPOBATh €r0 PE3yNbTaT, (POPMYIUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
IPOBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIISITh OTUET O MPOJIEIAHHOM padoTe.

Pabora c nndopmanmueii:

yMEHHUE BBIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PAZTUUHBIX
BUJIOB U (OpM TMpPEACTaBICHUS, MOJYyYaeMyl W3 pa3HbIX HCTOYHUKOB (HAy4HO-
MOMyJISIpHAsl JUTEpaTypa XUMUYECKOIO COJAEpXaHUs, CIPaBOYHbIE MOCOOUS, PECypChl
WuTepHera), KpPUTHUYECKH  OLEHUBAaTh  MPOTUBOPEUMBYI0 U  HEJOCTOBEPHYIO
uH(bOpMAITHIO;

YMEHUE MPUMEHATHh pa3IMyHble METOJbl W 3alpoChl MpPU TOUCKE U OTOOpE
MH(}OpMaAMU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JJIs1 BHIMIOJIHEHUS! YU€OHBIX U
NO3HABaTEJIbHBIX 33/a4 ONPENEeNEHHOTO THUIA, NPUOOpEeTEeHHe OoMbiTa B 00JIaCTU
UCIIOJb30BaHUSl  HMH(OPMALIMOHHO-KOMMYHHMKAaTUBHBIX  TEXHOJOTHMH,  OBJaJCHUE
KyJIbTYPO aKTHUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CHCTEM, CAMOCTOSATEIBHO
BBIOMpATh ONTUMANbHYIO (OopMy MpeacTaBieHuss WHGOpPMAIMM W WIUTFOCTPUPOBATH
peniaemMble 3a/1a4M HECIOKHBIMU CXEMaMHM, JuarpaMmamu, IpyruMu popmamu rpaduxu
U UX KOMOHHAIIUSIMU,

YMEHHE  HCIIOJIb30BaTh W  aHAJM3MpOBaTh B  Ipolecce y4yeOHOW U
UCCJIeIOBATENILCKOM  JICSITENIbHOCTH HMHGPOPMALIMI0 O BJIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35MCTBA U TPAHCIOPTA Ha COCTOSTHUE OKPYXKAIOILEH MPUPOTHOMN CpEIbl.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIe JeHCTBUS:

YMEHHS 33JaBaTh BOIMPOCHI (B XO0/€ Auanora u (Wjiu) IUCKYCCHUU) MO CYLIECTBY
oOcyxxnaemMoil TeMbl, (OPMYyJIUPOBATH CBOM TMPEAJIOKEHUS OTHOCHUTEIHHO BBITIOJHEHUS
MPEIOKEHHOW 3a/1a4H;

yYMEHUS MPEACTAaBIATh MOJIYYEHHbIE PE3YyIbTaThl MO3HABATEIBHON NESITEILHOCTH B
YCTHBIX W IHCBMEHHBIX TEKCTax; JAENaTh IPE3EHTALMI0 PE3YJIbTATOB BBINOIHEHUS



XUMHYECKOr0 3KCHepuMeHTa (1abopaTOpHOTO OMbITa, J1a0OpaTOpHON pPadOTHI IO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHUSI y4eOHOro COTPYJIHHYECTBAa CO CBEPCTHHUKAMM B  COBMECTHOMU
MO3HABATEIBHON M HCCIEOBATENIbCKON JAESITENbHOCTH TPU PEIICHUU BO3HHKAIOLINX
npo0sieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHMS MO3HUIMH (0OCYXKICHUA,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJAMHAIIMS COBMECTHBIX JIEWCTBHIA,
onpeJereHrue KPUTEPUEB M0 OILICHKE KaueCTBA BBIIOJIHEHHONU paboOThI U IpyTHe).

PerysiTuBHbIe YHUBepPCaJbHbIEe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITEIbHO ONpPENeNsITh IENU JACATeIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNIbHOCTh, BBIOMpaTh HambOosiee 3(PGEeKTUBHBIC CMOCOOBI PEIICHUS YYeOHBIX U
MO3HABATENbHBIX  3aJlay, CAMOCTOSITEIBHO  COCTAaBJISATh WM  KOPPEKTUPOBATh
IIPEUIOKEHHBIM AJITOPUTM JCUCTBUM NPH BBIMOJHEHUM 33JlaHUM C YYETOM IOJy4ECHUS
HOBBIX 3HAHMA 00 WH3y4aeMmblX OOBEKTax — BEIIECTBAX W PEAKUHUAX, OIICHUBATH
COOTBETCTBUE IOJYUYEHHOTO pe3yJjbTaTa 3asBJICHHOW II€JIM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBHI, IIPE/AJIaraéMble B YCJIOBUHM 3a/laHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocTtaBe mpeaMeTHBIX Pe3yJbTAaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COACpPIKAHUS,
YCTaHOBJICHHOTO JIaHHOH (enepaibHON paboyeil mporpaMMoid, BBIJIEISIOT: OCBOCHHBIC
0oOy4JaronIMMuUCsl Hay4dHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUM, BUIBI JACATEIHHOCTU
10 MOJYYEHHUIO HOBOTO 3HaHUS, €r0 UHTEPIPETALINH, TPEOOPa30BAHUIO U PUMEHEHHUIO B
Pa3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIIMSIX.

K xoHmy oOyuenuss B 8 kJiacce mpeiaMeTHbIE pe3ybTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHYECKHUX TMOHSTUH: aToM, MOJIEKYIa,
XMMHUYECKUH JJIEMEHT, TMPOCTOE BEIIECTBO, CJIO0KHOE BEHIECTBO, CMECH
(omHOpOIHAasT W HEOJIHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHAS AaTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBast
JI0JI1 XUMUYECKOTO AJIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BbEM, OKCHI, KUCIIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKHCIICHHS, XUMUYECKas
peakius, KiaacCH(UKaUMs  peakluil: peakiuu  COCAUHEHUs, pPEaKIHUU
Pa3JIOKEHUsI, PEaKIIMU 3aMEILICHHS, PEaKIui OOMEHa, SK30- U SHIOTEPMUUYECKUE
peakimu, TErioBor 3P ¢GeKT peakluu, SApO aToMa, dJIEKTPOHHBIM CJIOM aToma,
aTOMHasi OpOUTallb, paINyC aTOMa, XUMHUUYECKAs CBSI3b, TOJIAPHASL U HETOJSpHAs
KOBaJICHTHAs CBSI3b, HOHHAS CBSA3b, MOH, KATMOH, aHHOH, PACTBOP, MacCcOBas 0JIs
BelllecTBa (TIPOLICHTHAs! KOHIICHTPAIIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUUYECKUX TMOHATUN W MPUMEHSTH
AT MOHATHS IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUH;

e HCIMOJb30BaTh XUMUYECKYIO CHUMBOJIUKY JJISl COCTABJICHUS (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

e OINpENENATh BaJCHTHOCTh aTOMOB »JJIEMEHTOB B OWHApHBIX COCIUHECHUSX,
CTENIEHb OKHUCJICHHS 3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX, MPUHAJICKHOCThH



BEIIECTB K OMNPEACNIEHHOMY KJIAacCy COeQuHEHW 1o ¢opMmynaMm, BHU
XUMHUYECKOH CBSI3M (KOBAJICHTHASI U HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSAX;

e packpbiBaTb cMmbIca Ilepuommueckoro 3akoHa J[. WM. Menngeneena:
JEMOHCTPUPOBATh  [OHMMAaHHWE MEPUOAUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX NOJIOKEeHUs B Ileproanyeckoit cucreme, 3aKOHOB
COXpaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISIPHOTO
y4eHHUsl, 3aKOHa ABOTajipo;

e ONHCHIBATh U XapakTepus3oBaTh TaOmuuHyro (opmy [lepmomuueckoil cucTeMsl
XUMUYECKUX BJIEMEHTOB: Pa3/inyaTh MOHATUS «TJIaBHAs noArpynna (A-rpyrmra)
u «moboyHas noarpynna (b-rpymnmna)», Manbie U 60JbIINE TEPHUOIBI, COOTHOCUTD
o003HaueHus, KOTopele wuMeroTcs B Tadmuie «llepuoauyeckas cucrema
xumudeckux anneMeHToB J[. . MeHeneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTHUKAMU
CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsAll sAapa, 00IIee YUCIO
AJNIEKTPOHOB U PACHpPEEICHUE UX O JIEKTPOHHBIM CIIOSIM);

e KJIacCU(pUIUMPOBATh XUMHUYECKHME DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE PEAKIUU (TI0 YUCIY M COCTAaBY YYacCTBYIOUIUX B PEAKIIMH BEIIECTB,
1o TerioBomy b dexTy);

e XapakTepu3oBaTh (OMUCHIBATH) OOINME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEP)KIAs ONUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX Kay€CTBEHHOTO
COCTaBa, BO3MOKHOCTU MPOTEKAHUSI XUMUUYECKUX MPEBpAILCHUN B Pa3IUUYHBIX
YCIIOBHSIX;

e BBIYUCIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (popMmysie COeTUHEHHsI, MaCCOBYIO
JIOJIF0 BELIECTBA B PacTBOpE, MPOBOJUTH PACUETHI MO YPABHEHUIO XHUMHUYECKOU
peakiuy;

e TMPUMEHATh OCHOBHBIC OIEPAllUM MBICIUTEILHOU JEATCIbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHE, O0O000IIeHHe, CHUCTeMaTU3aluio,  KiIacCU(UKAIHIO,
BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJIsl U3y4YE€HUsI CBOMCTB BEIIECTB
U XHMHUYECKHX PpEAKLIUM, EeCTECTBEHHO-HAy4YHbIE METOAbl [O3HAHUS —
HaONIOACHUEe, W3MEpPEHUE, MOJICTUPOBAHUE, OSKCIEPUMEHT (pealbHbld U
MBICJICHHBIN);

e CIEJOBaTh TpPaBWJIAM TMOJb30BAHMS XUMHUYECKOW MOCYIOH W 1ab0opaTOpHBIM
o0opy0BaHUEM, a TaK)KE MpaBUIaM OOpalIeHUs ¢ BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKUMSMHU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB I10
MOJIYYEHUI0 M COOMpaHUI0 Ta3000pa3HbIX BEIECTB (BOJIOPOJAa M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MAaCcCOBOM HO0JIEM PacTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBATh W MPOBOJUTH XUMHUYECKUE OSKCIEPUMEHTHI MO
paclio3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIbIO HHIUKATOPOB
(makmyc, dheHondraiend, METUIOPAHXK U JPYTHE).

K xonHiy oOyuenus B 9 kJjacce NpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:



PacKpbIBaTh CMBIC OCHOBHBIX XMMHWYECKHX MOHATHI: XUMUYECKUU HJIEMEHT,
aToM, MOJIEKYJa, MOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CI0KHOE BELIECTBO,
BAJICHTHOCTh, D3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIICHHS, XUMUYECKas
peakimsi, XUMMUYEeCKas CBs3b, TEIUIOBOM A(PQEeKT peakiu, MOJb, MOJSPHBIA
00BEM,  pacTBOp,  DJIEKTPOJMTHI,  HEIJIEKTPOJUTHI,  DIEKTPOIUTHYECKAS
JUCCOLIMAIINS, pPEaKIMu HOHHOr0 OOMEHa, Karajuu3aTop, XHUMHYECKOe
paBHOBecHue, OOpaTMMble H  HeoOpaTUMbIE  peaklUH, OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKHUCICHUE H
BOCCTAHOBJICHHE, aJIOTPOIHS, aM(pOTEPHOCTb, XUMHYECKasi  CBS3b
(KoBaJIeHTHas, MUOHHAsI, METAJUTMYECKasl), KPUCTAIUIMYECKAsT PEHIETKA, KOPPO3Us
METAJUJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUuu, MPENEIbHO AOIMYyCTUMAas
koHueHtpanus [TJIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUU U MPUMEHSThH
ATH MOHATUS IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUMH;

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJMKY JJisi COCTaBjieHHUS (HOpMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpPENENIATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHMHYECKHX 3JIEMEHTOB B
COCIMHEHMSIX  Pa3IM4YHOrO0  COCTaBa,  NPHUHAMIEKHOCTb  BEIIECTB K
onpenen€éHHOMY KJIAcCy COEOUHEHUH Mo (opMynaMm, BUJ XUMHUYECKOM CBA3U
(xoBayieHTHAs, MOHHAS, METAJUTMYECKAsi) B HEOPTAaHMYECKUX COCTUHEHUSX, 3PS
MOHA 10 XUMHYECKOW QopMyie, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUHN, TUMN KPUCTALINYECKOW PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBath cMbic [lepuommueckoro 3akona J[. WM. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHWMAHKE: OMKUCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO
dopmy [leprnonnueckol CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHSITHS
«rnaBHas noArpynmna (A-rpynmna)» u «rnodounas noarpynna (b-rpymnmna)y, manbie
u OoJnplIMe MEPHUOJbl, COOTHOCUTh OO0O3HAYCHUs, KOTOPhIE HUMEIOTCA B
NEPUOIUYECKON TabiuIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsAl siapa, oOlee Yucio SJIEKTPOHOB U
pacmpeneneHue UX 10  DJIGKTPOHHBIM  CJIOSIM), OOBSCHATH  OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB JJIEMEHTOB W HX COCAUHEHUN B
npefenax MajblX IMEePUOJOB W TJaBHBIX MOATPYNIT € YYETOM CTPOCHUS HX
aTOMOB;

KJIacCu(PUIMpOBaTh XMMHYECKHE JJIEMEHTBhI, HEOPTaHMYECKUE BEIeCTBa,
XUMUYECKHE peakinu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUM BEIICCTB,
no TemioBoMy 3G(dEKTy, MO U3MEHEHUIO CTENEHEW OKUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATEH) OOIINE U CTICTIM(PUICCKNE XUMUYECKUE CBOMCTBA
MPOCTBIX W CJOXHBIX BEIIECTB, MOJTBEP)KJasi ONHUCAHUE MpPUMEpaMuU
MOJICKYJISIPHBIX Y HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;
COCTABJISITh YPaBHEHUS AJIEKTPOJIUTHUECKON TUCCOIMAIMU KUCIOT, IIeJIoue U
COJIeH, TIONHBIE W COKpAIIEHHbIE YypaBHEHUS pEakinii HWOHHOTO OOMEHa,



YpaBHEHUS PEaKIHii, MOATBEPKAAOIINX CYIIECTBOBAHUE T'€HETUYECKON CBS3U
MEX]ly BEILIECTBAMHU PA3IUYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxuii
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKiuii;
MPOTHO3MPOBATh CBOWCTBAa BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH IIPOTEKAHUS XUMUUECKHUX NPEBPAIICHUN B Pa3IMUHbIX YCIOBUSIX;
BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 1Mo (OopMysie COCTUHEHHS, MACCOBYIO
JIOJII0 BEIIECTBAa B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOM
peaxiuy;

coONroAaTh MpaBUiia IOJIB30BAHUA XMMHUYECKOM NOCYAOH M J1abopaTOPHBIM
00OpyI0BaHUEM, a TAKXKE IIPpaBUJia OOpAIEHHs C BELIECTBAMHU B COOTBETCTBUU C
MHCTPYKUUSMUA TIO BBIMOJHEHHUIO JIAOOPATOPHBIX XHUMHUYECKHX OIBITOB IO
MOJIYYEHUIO U COOMpaHUIO0 ra3000pa3HbIX BEIIECTB (aMMHAKa M YIJIEKHCIIOrO
rasa);

OPOBOJUTh PEaKUUHU, MOATBEP)KIAIOUINE KAaueCTBEHHBIN COCTaB pa3IMYHbIX
BEIIECTB: PaCllO3HABATh ONBITHBIM IIYTEM XJIOpU-, OPOMUJ-, HOAMI-, KapOOHAT-
, hocdart-, cunukar-, cynb(ar-, THAPOKCUI-UOHBI, KATUOHBl AMMOHHUS U HOHBI
M3YYECHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAaHUYECKUX
BEIIECTB;

OPUMEHATh OCHOBHBIE OINEpPAlMM MBICIUTEIBHON JEATEIbHOCTH — aHalIu3 U
CUHTE3, CpaBHEHHUE, O0O0OIIEHHE, CHUCTEeMAaTU3allMI0, BBISIBJICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3ed — [IJIs1 HW3y4YEHUS CBOMCTB BEMIECTB M XHUMHUYECKUX
peaxiuii, €CTeCTBEHHO-HAyYHbIE METO/IbI MIO3HAHUS — Ha0I0ICHNE, H3MEPEHNE,
MOJIETMPOBAHHE, SKCIIEPUMEHT (peabHbI U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Kontposabubie = IpakTnHueckue
NPOrpaMMblI o0pa3oBaTeJbHBIE PECYPCHI
poTP Beero padoTshI padoThbI P pecyp
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 https://m.eds00.ru/A3RITATEX
MIPAKTUICCKON JACSITEILHOCTH YEeIIOBEKA
1.2 BemecTBa 1 XMMUUYECKUE PEAKIIMU 15 1 https://m.eds00.ru/JOM9V8V8D
Wroro mo paszneny 20
Pasjen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 https://m.edsoo.ru/Q5A8K5W8Y
2.2 Bomopon. [loHsTHE 0 KHCIIOTaX U COMAX 8 1 https://m.edsoo.ru/C4H8K6T8E
2.3 Bona. PactBopsl. [ToHsTHE 06 OCHOBaHHSX 5 1 1 https://m.edso0.ru/F1X701B0Q
24 OcCHOBHEBIE fnaccm HEOPTaHHUECKUX 11 1 1 https://m.eds0o.ru/L 3F4AR7GOT
coeIMHEHU I
Hroro no pasneny 30

Paznen 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, U. MengeneeBa. CTpoeHne aToMOB. XHMHYECKast

cBsI3b. OKHCINTENIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUH
[Iepnonnueckuit 3akoH u [lepuonnueckas

3.1 cuUcTeMa XMMHUYeCKux 35eMeHnToB . 1. 7 https://m.eds00.ru/C911K8POM
MenpeneeBa. CtpoeHne aToma
32 Xumuyeckas cBsizb. OKHUCIUTEIBHO- 8 2 https://m.eds00.ru/MW8COT2E7K
BOCCTaHOBUTEIbHBIC PEAKIIHH
Hroro no pasneny 15
PesepBHOE Bpemst 3 https://m.eds00.ru/A3F7K3G1G
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 3)



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KVIACC

Ne KoanyecTBo 4acoB
n/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPAMMBbI Ko 1 JJIEKTPOHHBIE (HPPOBHIC)
Bcero HTPOJIBHEIC PaKTHHecKune o0pa3oBaTe/bHbIE Pecypchl
I padoThI padoTshI
Pa3nes 1. BemecTBo M XMMH4YecKHe peakuu
11 [ToBTOpenue u yriryOiaeHne 3HaHU OCHOBHBIX 5 1 https://m.eds00.ru/GIMEWAI3T
pas3zennoB Kypca 8 kiiacca
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINI 4 https://m.eds00.ru/R3Z29Q6G4G
13 DneKTpoaUTHYECKas AUccorraus. XUMUYECKUE 8 1 1 https://m.eds00.ru/D5REVAOAA
peaxiuu B pacTBOpax
Htoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO01as XxapakTepuCcTHKa XUMUYECKUX JIIEMEHTOB 4 1 https://m.edso0.ru/EOWLNIFEY
VIIA-rpynnsl. ["anorenst
29 Obmas XapaKTEPUCTHKA XAMUIECKHX DIIEMEHTOB 6 https://m.eds00.ru/STLTMOIL TS
VIA-rpynmel. Cepa u e€ coeJMHeHus
23 OO01mas xapakTepuCcTHKa XUMUYECKUX HIIEMEHTOB 7 1 https://m.edso0.ru/ABY9S6HAU
VA-rpynmsl. A30T, pocdop U UX COeAUHEHUS
24 OO01mas xapakTepuCcTHKa XHMHUYECKHX JIEMEHTOB 8 1 2 https://m.edso0.ru/O2W5H2K5Y
IVA-rpynmel. Yranepoa v KpeMHUN U UX COSTMHEHUS
Hroro mo paszneny 25
Paszpnen 3. Metauuibl 1 MX COEAMHEHHS
3.1 OOm1re cBOMCTBA METAIIIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxxueiine MeTayuisl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/I8G6J7R9U
Hroro mo paszneny 20
Paznean 4. Xumus 1 oKpysKamomas cpeia
4.1 BemiecTBa 1 maTepuaisl B KU3HU YEJIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Hroro mo pazneny 3
PezepBHOE Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

IHOYPOYHOE INIVTIAHUPOBAHUE
8 KUIIACC

KoauuyecTBO 4acoB

Ne Jara usyyenus

n/ Tema ypoka Beero Konrpo = Ipakruy DJIeKTPOHHBbIE HU(PPOBLIE

n JIbHbIE eckue g (A.B. B) 3K o0pa3oBaTe/IbHbIEe pecypchl

padoThI padoTshI KITace KITace

1 Hpeamer xumuu. Pojtb XMMUH B KHU3HH YET0BCK. 1 04.09 07.09 https://m.edsoo.ru/J4C2V8M9V
Tena u Bemecrsa

2 [TonsiTHE 0 METOAAX TO3HAHKS B XUMHH 1 07.09 12.09 https://m.eds00.ru/P1O8A5C6T
[IpakTuyeckas padora Ne 1 «IIpaBuia paboTsl B

3 nabopaToOpUM U MPUEMBI OOPAIIICHHS C 1 11.09 14.09 https://m.eds00.ru/O5G3EOD8Y
1a00paTOPHBIM 000PYIOBAaHHEM

4  Tucreiesemectsa i cmeck. CrocoOk paseneni 1 14.09 19.09  https://m.edsoo.ru/X1A2E3M8R
cmecei

5 [lpaxmitucciai pabora No 2 «Pasxenciie cueceit 1 18.09 21.09  https://m.eds0o.r/REW6Z8FIX
(Ha mpuMepe OYMCTKH MTOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 21.09 26.09 https://m.edsoo.ru/J7TR108H1L

7 XUMHHUCCKHC SNCMCHTEL 3HAKH (CHMBOJTILI) 1 28.09 28.09 https://m.edso00.ru/W3U6Q6D7W
XUMHAYECKHX JIEMEHTOB

8 [IpocTsle U CIOXKHBIE BEIIECTBA 1 02.10 03.10 https://m.edsoo.ru/H2W7W8P3A

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 05.10 05.10 https://m.edsoo.ru/EOD1L5NIN
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

10 Xumnueckas popmysa. BaareHTHOCTh aTOMOB 1 09.10 10.10 https://m.edsoo.ru/I3Y2G1R4C
XUMHUYECKHX 3JIEMEHTOB

11 OTtHocuTenbHas aTOMHast Macca. OTHOCUTEIbHAS 1 12.10 12.10 https://m.eds00.ru/FIN3S0AI
MOJIEKYJIsIpHasi Macca

12 MaccoBast 10711 XUMHUYECKOT0 JIEMEHTA B 1 16.10 17.10 hitps://m.eds00.ru/J6AIWAPL]
COEAMHEHUU

13 = KomwmgectBo BemectBa. Moib. MossipHast Macca 1 19.10 19.10 https://m.eds00.ru/C2J5K415X

14 dusznuecKue U XUMUYECKUE SIBICHUS. 1 23.10 24.10 https://m.eds00.ru/S2R3H7NGC
XUMUYECKasi peakius

15 [Tpu3HaKky U yCIIOBUS NPOTEKAHUS XUMHUUYECKHX 1 06.11 07.11 https://m.eds00.ru/Z3F4A8K60

peakuui



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O

3aKOH COXpaHEHUsI MaCcChl BEIIECTB. XUMUUYECKHE

16 09.11 09.11 https://m.edso00.ru/P7V8A5Z23D
ypaBHEHUS

17 BbruCIeH A KONHECTBa, MacChl §emeCTBa 1o 13.11 14.11 https://m.edsoo.ru/W9S8Y 77227
YPaBHCHUAM XUMHNYCCKUX PCAKIINU

18 Knaconguiarms XMMHIeCKIX peakiyuit 16.11 16.11 https://m.edsoo.ru/KOP1L4RIW
(coenuHeHus, pa3oXKeHHsI, 3aMeIIeHUs, 0OMEHA)

19 M. B.Jlomonocos — yuéutii-suuuiione . 20.11 2111 https:/m.eds00.ry/C2T2E6W6V
O0o001IeHNe U CHCTeMaTU3alus 3HAaHUN

20 Kontponshas pabora Nel mo Teme «Bemecrsa u 23.11 23.11 https://m.edso0.ru/D6E9Q4EIH
XHUMHYECKUE PEAKITUI

o1 Bosayx — cwmech rasos. Cocras Bosayxa. 27.11 28.11  hitps://m.edsoo.ru/M6A7YOW7S
Kucmopoa — aneMeHT u mpoctoe BeiectBo. O30H
dusnyecKre U XHMHUUYECKHUE CBOMCTBA KHCIOpO1a

22 (peakuuu okuciieHus, ropenune). [lonsatue 06 30.11 30.11 https://m.eds00.ru/O0Q4H1UST
OKCHIaxX

23 Cnioco6st momyeHns kucnopofia B 1abopatopu i 04.12 05.12 https://m.edsoo.ru/F8Q2D2X3H
POMBIIIICHHOCTH. [IpuMeHeHne Kucaopoaa
TennoBoii 3pPeKT XUMUIECKON peaKInu,

24 TIOHSATHE O TEPMOXHMHUYECKOM YPaBHEHUH, IK30- U 07.12 07.12 https://m.edsoo.ru/Z6H4G9D8W
SHAOTCPMHYCCKUX PCAKIIUAX

25 Tormeo (e, yroms n meraH). SarpssueHne 11.12 12.12 https://m.edsoo.ru/Y2Y4M4H1B
BO3/1yXa, CIIOCOOBI €r0 MPEI0TBPALICHHS

06 llpaxtuicckas pabora No 3 no Teme «Ilonyuenue 14.12 14.12 https://m.eds00.ru/J2X0TOAOD
U coOMpaHue KUCIIOPOJia, M3YUCHUE €O CBOWCTB

27 ~ BONOPOZ— 5JIEMEHT U POCTOE BEIIECTRO. 18.12 19.12 https://m.edsoo.ru/18D2B5D7A
Haxoxnenue B mpupoe

pg |~ (DM3MUECKHE M XHMUUECKUE CBOHCTBA BONOPOIA. 21.12 2112 https://m.eds00.r/QOA7R7W60
[IpuMeHeHnue Bogopoaa

29 [ToHsTHE O KUCIOTAX U COJIAX 25.12 26.12 https://m.edsoo.ru/N711U1E4]

30 CrocoObI TIoJTy4€eH st BOJOpo/a B 1abopaTopuu 28.12 28.12 https://m.edsoo.ru/F4AW6U5050

31 IpaxTiseckas pabora Ne 4 no Teme «HOH}Z%HHG 11.01 11.01 https://m.edsoo.ru/A8D2B602Z
U coOupaHue BOJ0OPO/Ia, H3y4CHHUE €r0 CBOMCTBY

32 Moutsipabiii 00bEM Ta30B. 3aK0H ABOTAIPO 15.01 16.01 https://m.edsoo.ru/W4Y 1W4AW8C
Beruncienust 00bEMa, KOJIMYECTBA BEIECTBA ra3a

33 10 €r0 U3BECTHOMY KOJIMUECTBY BEILIECTBA UIIH 18.01 18.01 https://m.edsoo.ru/LOW2K9Q8I

00BEMY



https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

34 pEaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX 1 22.01 23.01 https://m.edsoo.ru/M7G2D2E3H
OTHOIIICHUI Ta30B

35 DuU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI 1 25.01 25.01 https://m.edso00.ru/F3S5H7HIU

36 CocraB ocHoBanuii. [lonsiTre 00 MHIUKATOpax 1 29.01 30.01 https://m.edsoo.ru/1I9M1C5U8]
Bopna xak pactBoputens. HacbllieHHbIE U

37 HEHACHIIICHHBIC PacTBOPHI. MaccoBas A0 1 01.02 01.02 https://m.eds00.ru/S7Z0N3W2D
BELIECTBA B paCTBOPE
[IpaxTuueckas padora Ne 5 o reme

38 «IIpuroToBiieHHE PACTBOPOB C ONPEACIEHHON 1 05.02 06.02 https://m.edsoo.ru/LOV7U6I6H
MaCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA)

39 ~ Komtpomsnas padora Ne2 o Teme «Kuciopon. 1 08.02 08.02 https://m.eds00.ru/Y3C8CIC8Z
Bonopoa. Bona»

40 Oxkcupl: coCcTaB, KiIacCU(UKAINS, HOMCHKIIATypa 1 12.08 13.02 https://m.edsoo.ru/D1IAG6N2BIL

41 Tlony4eHue i XUMHHECKHE CBOHCTBA KHCIOTHBIX, 1 15.02 15.02 https://m.edsoo.ru/E3USHIW8V
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42 OcHOBaHMS: COCTAB, KIACCHPUKAIL, 1 19.02 20.02 https://m.eds00.ru/C9Z0EIN8V
HOMEHKJIaTypa

43 [TonyuyeHne n XMMUYECKHE CBOMCTBA OCHOBAaHUI 1 22.02 22.02 https://m.edsoo.ru/W5V2Q8K1E

44 Kucnorr: coctas, inacenpuxanus, 1 26.02 27.02 https://m.edsoo.ru/F4P2A0C3V
HOMEHKJIaTypa

45 [TomydyeHne 1 XUMHYECKHUE CBOMCTBA KUCIOT 1 01.03 01.03 https://m.edso00.ru/B5C1L3L6M

46 Comn (cpense): HOMEHICTATyDa, cnocods! 1 05.03 06.03 https://m.edsoo.ru/J4ABOQ5E1X
MOJTyYeHUs, XUMAYECKHE CBOWMCTBA
[IpakTuueckas padora Ne 6. Perenue

47 AKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe «OCHOBHBIE 1 12.03 13.03 https://m.edso0.ru/E9X4K8F7W
KJIACChl HEOPTAHUYECKUX COSTMHEHUI»

48 Tenerueckas caash Mexcy If,ﬂaccaMH 1 15.03 15.03 https://m.edsoo.ru/HOUSD6A0C
HEOPTaHMYECKUX COCAMHCHUN

49 O00011IEHNE ¥ CUCTEMATU3AIMs 3HAHUN 1 19.03 20.03 https://m.edso0.ru/Q6GON5L4B

50 ~ Komrpomsras pabora Ne3 mo Teme "Q?,HOBHHC 1 22.03 22.03 https://m.eds00.ru/W6J7L 5I5P
KJIACChl HEOPTAHUYECKUX COCTMHEHUN
[TepBble MOMBITKY KJIaCCUPUKAIIUN XUMUYECKUX

ol as1eMeHTOB. [loHsATHE O Tpynnax cXOAHbBIX 1 26.03 05.04 https://m.edso0.ru/R4S7TM4MIN
3JIEMEHTOB

52 [Tepunonnueckwuii 3akoH u [lepuonuueckas 1 05.04 10.04 https://m.edsoo.ru/A1B9FOV6C
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cHCTeMa XUMHUUecKux 3ynemMenToB 1. W.
Meunneneena

53 [Tepuonpl, rpymnmbl, TOATPYIIITHI 1 09.04 12.04 https://m.edsoo.ru/W30116R2U
54 CTpocHHe aToMOB. (COCTaB ATOMHEIX ANCP. 1 12.04 17.04 https://m.eds00.ru/C9Q90773C
H3oTonbl
CrtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB Ileproanueckoit cucremsr /1. U. 1 18.04 19.04 https://m.edsoo.ru/O0F6Y5C8B
Menpeneena
XapakTepucTUKa XUMHUIECKOT0 DJIEMEHTA 110 €r0
56 nosioxeHuto B [lepuoguueckoit cucreme /1. U. 1 19.04 24.04 https://m.edso00.ru/A9C319Z5W
Menpeneena
3unauenue [lepuonnyeckoro 3aKoHa JIsl pa3BUTHS
57 Hayku ¥ npaktuku. /. . MeHnneneeB — y4€HbIN, 1 23.04 26.04 https://m.edso00.ru/K3S31400V
NeAaror ¥ rpakJaHuH
58 f}jzf{fp’l‘;‘{/"gczgg‘écP?Hi(g‘i‘;ﬁi;gﬁiﬁ‘g‘;‘jﬁf“" 1 26.04 03.05  https://m.edsoo.ru/BOVIIAWEA
KonTtponsnast padora Ne4 o reme «Ctpoenne
59 aToma. Xummu4eckas cBsi3b» / Becepoccuiickas 1 30.04 08.05 https://m.edsoo.ru/L2L4K005Q
IpoBepoyHas paborta
60 IEKTPOOTPUATEILHOCTS ATOMOB XHMHYECKHX 1 03.05 10.05 https://m.edso0.ru/S6R802X9B
JJIEMEHTOB
61 HNonHast xumuyeckas CBsI3b 1 07.05 15.05 https://m.eds00.ru/R201T6L4S
62 KoBanentHas nmosnsipHasi XUMHUYECKasi CBS3b 1 10.05 17.05 https://m.edso0.ru/GON4H4J6F
63 KoBaneHTHasI HETTOJISIpHAS XUMAYECKas CBS3b 1 14.05 22.05 https://m.eds00.ru/R5Q417S5K
64 CreneHb OKUCIICHHS 1 17.05 24.05 https://m.edso0.ru/S8U900D4B
65 OKHMCIHUTENTBHO-BOCCTAHOBUTENBHBIE PEAKIINH 1 21.05 https://m.edso00.ru/KOW2Q5Y1C
66 OKHCITUTENIA ¥ BOCCTAHOBUTEIN 1 24.05 https://m.edso0.ru/M3DOP4C9Y
PeseprubIil ypok. O60011IeHIE U CUCTEMATH3AIIHS
67 3HaHu# 1o TeMe «CtpoeHue aroma. XuMH4ecKas 1
CBSI3b»
68 Pe3epB:HLII?I ypok. O600111eHre U CHUCTeMaTU3aIUs 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoxa Kourpo IpakTn Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero JbHBIEC YyecKue H3yYCHUA OﬁpaSOBaTe.}Ibele PECYPCHI
padoThI padoThI
1 [lepuonnueckuii 3akoH. [lepnonnueckas cucrema 1 03.00 httos://m.eds00.ru/WAY5P2FIX
xuMuueckux anemeHToB /1. . Menjeneena
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB XUMIYECKNX 1 10.09 https://m.eds0o.ru/V8KICLCAR
3JIEMEHTOB MEPBBIX TPEX NEPHOJIOB
3 Knaccudukanusa u HoMeHKIIaTypa HEOPraHUIECKUX 1 12.09 httos://m.eds00.ru/09Y 1Y7Z00
BELIECTB
4 BI/I,Z[EI XUMUYECKOU CBSI3U U TUIBI KPUCTAITIMYECKUX 1 17.09 https://m.edsoo.r/RITAR3I2H
peiéTox
Kontponbnas padota Nel o reme «IloBTOpenue u
5 yriayOJieHre 3HaHUH OCHOBHBIX pa3/ieioB Kypca 8 1 1 19.09 https://m.eds00.ru/R3U4P4C6M
KJ1acca
6 Knaccudukanys XuMHUeCKUX peakiui 10 pa3IndHbIM 1 24.09 https://m.edsoo.ru/H6L 106USO
MpU3HAKaM
7 ITonsaTre o ckopocTn XuMHuecKoi peakuuu. [Tonarue o 1 26.09 hitps://m.edsoo.ru/Y 8B8USOA4I

TOMOTE€HHBIX U T€TEPOr€HHbIX PEaKIUsiX
[TonsiTre 0 xuMHYeckoM paBHOBecHH. DaKTOPHI,
8 BIIMAIOIINE HA CKOPOCTb XMMUYECKOM pEeaKkIuu U 1 01.10 https://m.eds00.ru/SSK8G2A3K
M0JIO)KEHNE XMMHUYECKOTO PaBHOBECHS

9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 03.10 https://m.edso0.ru/G9K901B1A

10 Teopus snexkTponuTuyeckon qucconuanui. CUiabHbIe U 1 08.10 https://m.eds0o.r/BOO3FLOSE
ci1abble AIIEKTPOIUTHI

11 HoHHbIe ypaBHEHHUsI peakui 1 10.10 https://m.edsoo.ru/HIN3L8Y7G

12 XuMuyeckme CPOHCTBa KHCJIOT U OCHOIiaHI/II/I B CBETE 1 15.10 https://m.edsoo.ru/T3GOX4B9I
MIPENICTAaBICHUI 00 PIEKTPOIUTUYECKON TUCCOLIUAIIUU

13 XUMHUYECKUE CBOMCTBA COJIEN B CBETE NIPEACTABICHUI 1 17.10 https://m.edso00.ru/S1P2W302V

00 PIEKTPOIUTUYECKON JUCCOIHAITIT

14 [TonsTHE O THIPOIU3E CONEH 1 22.10 https://m.edsoo.ru/X9Q4S7R5D

15 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 1 24.10 https://m.edsoo.ru/BSH9Q0WON
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[Tpaktrueckas padota Ne 1. «Pemenue

16 05.11 https://m.edsoo.ru/Y2COM4K4K
HKCIEPUMEHTAIBHBIX 33124
KonrtponsHas padora Ne2 o reme

17 «DNEKTPOIUTUYECKAS TUCCOLMAIUS. XUMUYECKUE 07.11 https://m.edsoo.ru/A3E5Y1K4F
peaKIfu B pacTBOpax»

18 06L51a51 XapaKTePUCTHKA raJIoTeHOB. XUMUYECKHE 12.11 https://m.edsoo.ru/L903U2Z0U
CBOMCTBA Ha IpUMepe XJIopa

19 XHOUPOBOHOPOI[' COIIAHAT KHCTIOTA, XHMHUHCKHE 14.11 https://m.edso0.ru/\VV0Y2L8Y0S
CBOWCTBA, MOJyYeHHE, TPUMEHEHUE

20 HpaKTHUq cckas pabora Ne 2 mo reme U«HOHY%HHC 19.11 https://m.eds00.ru/V405C7J3Y
COJISTHOHM KHCIIOTBI, U3y4eHHE €€ CBOMCTBY»

21 Brrauciienus mo ypaBHEHUSIM XUMHUECKUX PEAKINH, 21.11 https://m.eds0o.r/RBROJLL A
€CJI OJIMH U3 PEAareHTOB J]aH B U30bITKE

22 OOmas xapakTepuctuka 31eMeHToB VIA-rpynmnsl 26.11 https://m.edsoo.ru/USK5E8DOV
AnnorponHsle Moaudukanuu cepsl. Haxoxnenue cepel

23 u e€ coelMHEHUH B Ipupojie. XUMHUECKHUE CBOICTBA 28.11 https://m.edso0.ru/P8X9L2R2Y
cepsl

24 Cepuo BOZOPOAI, CTPOCHHKE, (H3MICCKHE H XUMHECKHC 03.12 https://m.edso0.ru/D1K1F5U6P
CBOHCTBa

25 OKCHJIBI CepEI Cue PHA1 KNCIOTA, H3HUCCKHE 1 05.12 https://m.edso0.ru/K2COD1Y5W
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS CEpHOIi KUCTOTHI. 10.12 https://m.edsoo.ruN6V8I2S2H
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH CpeIbl
COEIMHEHUSIMH CepPbI

27 Brriucnenne MaccoBoit 1011 BhIX0Aa NPOJYKTa 12.12 https://m.edsoo.ru/T5SH5M5C6Q
peakun
OO61as xapakTepucTrKa 31eMeHTOB VA-Tpynibl. A30T,

28 pacnpocTpaHeHue B Ipupoe, (pu3ndecKkue u 17.12 https://m.eds00.ru/J9X6K5E5P
XUMHUYECKHE CBOWCTBA

29 AmMHEaK, ero Gu3NdecKrue 1 XHMUYECKHe CBOWCTBA, 19.12 https://m.edsoo.ru/A2J3E515U
MOJTy4YeHHE U IPUMEHEHHUE

30 ITpaxruaccias padora Ne 3 110 TEME «lonysienne 24.12 https://m.edsoo.ru/H8ABASG8V
aMMHMaKa, U3y4eHHe ero CBOMCTB»

31 A3OTHast KUCIOTa, € PU3nUecKue U XMMUYECKHe 26.12 https://m.edsoo.ru/A4S5F4UO0M
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CBOICTBa

32

Hcnonb3oBaHnEe HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE
MUHEPAIBHBIX YA0OpeHHH. XUMHUECKOE 3arpsi3HEHUE
OKpY>KaloIlel cpelibl COETMHEHUSIMH a30Ta

14.01

https://m.edso0.ru/G7Y40Q1J6P

33

34

35

36

37

38

39

docdop. Oxcun pochopa (V) u pochopnas kuciora,
(bu3nUecCKre U XUMUIECKIE CBONCTBA, MOTYICHHE
Hcnons3oBanue pocdaToB B KAUECTBE MHHEPATBHBIX
ynoOpeHuii. 3arps3HeHre MPUPOTHON CPEJIbI
dbocharamu

Yrnepon, pacnpocTpaHeHUE B IpUpoJe, pusndeckue u
XMMHYECKHUE CBOMCTBA

Oxcunpl yriaepoaa, ux Gpu3ndecKkue 1 XuMUIeCKne
CBOMCTBA. DKOJIOTHYECKUE TPOOIEMBI, CBS3aHHBIE C
okcuziom yriepona (1V)

VYTroJybHAs KUCIOTA U €€ CONn

[IpakTuueckas padora Ne 4 no teme "llomyuenue
yriiekucioro rasa. KauectBenHast peakuus Ha
KapOoHaT-NOH"

[lepBoHaYaIEHBIE IOHATHUS 00 OPTAaHUYECKIX
BEIIECTBAX KaK O COEIMHEHUSX yriepoJa

16.01

21.01

23.01

28.01

30.01

04.02

06.02

https://m.edso0.ru/Q5B0G1N3R

https://m.edsoo.ru/M4G5H1P30

https://m.edsoo.ru/A9C8F1A4I

https://m.edsoo.ru/P6U7M4K9T

https://m.eds00.ru/T501S0F1T

https://m.edsoo.ru/P6W9W6A4C

https://m.edsoo0.ru/G506H6X1E

40

41

42

Kpemuuii u ero coeguHeHus

[IpakTnueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIbHBIX 337134 10 TeMe «Baxuelme
HEMCTAJIJIBI U UX COCIUHCHUA»

Kontponbnas padota Ne3 o teme «Bakueiime
HEMETAJUIbl U UX COECJITUHEHUS»

11.02

13.02

18.02

https://m.edso0.ru/S2F3Z4G3N

https://m.edsoo.ru/Y8B8R2E1]

https://m.edsoo.ru/K1E4W5F5D

43

44

OO01mas xapakTepucTUKa XUMUIECKIX DJIIEMEHTOB —
MeTauioB. MeTrannndeckas CBSI3b M MEeTaJIIMIeCKast
KpUCTaJUIM4ecKast pemérka. Pusnyeckue CBOMCTBa
METaJJIOB

XHAMHYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMHUYECKUI
Ps HAIPSKEHUN METAJLIOB

20.02

25.02

https://m.edso0.ru/Q5M8X3Z6L

https://m.edsoo.ru/M7GOF6W6K

45

OO6u1re ciocoObl moyyeHust MeTayuoB. CIaBsl.
Berancnenus mo ypaBHEHUSIM XUMUYECKHX PEAKIINH,
€CJIM OJTUH U3 PEarcHTOB COJCPIKUT IPHUMECH

27.02

https://m.edso0.ru/F9S7U4G5C
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46 [TonsiTHE O KOPPO3UM METAIIIIOB 1 04.03 https://m.eds00.ru/U4T6B8L6C
47 [IlemouHbIC METAIIIBI 1 06.03 https://m.edsoo.ru/ESNOF6H7A
48 OKCHUIBI M TUAPOKCUIBI HATPUS U KaJIUSI 1 11.03 https://m.edsoo.ru/Q5F4A8Z0U
49 Illenoyno3eMenbHbIE METAJIbI — KAJIBIUK U MarHui 1 13.03 https://m.edsoo.ru/R9G4H2L5S
50 Baxkneiinne coeIMHEHUS KaJIbIIHs 1 18.03 https://m.edsoo.ru/B5B6SOF6R
51 O06o0011IeHre U CUCTEMAaTH3aIlUsl 3HAHHMA 1 20.03 https://m.eds00.ru/Z8S2E1Y6W
52 JXKEcTkocTh BOABI M CIOCOOBI €€ YCTpaHEeHHUs 1 25.03 https://m.edsoo.ru/U4F1V1P9K
53 HpaKmquIﬁaﬂ padora NQ,,6 rio Teme "KECTKOCTS BRI 1 08.04 https://m.edsoo.ru/T6E9U2I3W
1 METOJIbI €€ yCTpaHEHUs
54 ATOMUHUI 1 10.04 https://m.eds00.ru/O2U1T4S00
55 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA 1 15.04 https://m.edsoo.ru/T7Z619U3S
56 Kenezo 1 17.04 https://m.edsoo.ru/I2ROKACOE
S7 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (111) 1 22.04 https://m.edso0.ru/U2B913V0Q
58 O06001IeHNEe U CUCTEMATU3aIMs 3HAHUH 1 24.04 https://m.edso0.ru/W6NOHS8L 7X
[IpaxTnueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHeimue 1 29.04 https://m.edsoo.ru/J1IM4T7L4X
METAJTBI U UX COCTUHCHUS
Beruncnenus mo ypaBHEHUSIM XUMHUYECKUAX PEAKIIAMN,
60 €CIIM OJIMH U3 PeareHTOB JIaH B I/I\3J6LITKC WM COAEPIKUT 1 06.05 https://m.edsoo.ru/F2GOOLYOK
npuMecy. Berauciienust MacCoBOM JTOJTH BBIXO/Q
MIPOJYKTa PeaKiuu
61 O06001IeHNEe U CUCTEMAaTH3aIUsl 3HAHHMA 1 08.05 https://m.edsoo.ru/W9F8E9L5N
62 Konrpobuas pabora Ned no reme «Baxueiimme 1 13.05 https://m.eds00.ru/FLEOKIH7N
METaJUTbl U UX COCTUHEHUS
63 Bemectsa  MaTepuasbl B MOBCEAHEBHON KH3HHI 1 15.05 https://m.eds00.ru/T4P9U7D4B
YyejgoBeKa
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEabI 1 20.05 https://m.edso0.ru/COU70O0M3X
65 Ponb xumMum B perieHnn SK0JIOrHUecKUX npoodaemM 1 22.05 https://m.edso0.ru/K9X9A8TOM
66 PezepB:HLIﬁ ypok. O0001IeHne U chuCTeMaTH3aIus 1 https://m.edsoo.ru/T5K5V6J3C
3HaHUI
67 PezevaHLIﬁ ypok. O0001IeHne U chuCTeMaTH3aIus 1 https://m.eds0o.ru/Y 2B8CAH2E
3HaHUI
68 PesepBHrIil ypok. O000IIEHHE U CUCTEMAaTH3AIIHS 1 https://m.eds00.ru/B3P1R2T3V
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XHMMHMYECKHUX TMOHSTHUN: aTowm,
MOJICKYJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJsipHAs Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas [0Ji1 XUMHUYECKOTO
dJIEeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XMMHUYECKAs PEaKius,
KIacCU(pUKALMA  peaKIHil:  peakuud  COEAMHEHUS,  PEaKIHH
pa3joXKeHUs, pEaKluu 3aMEIICHUs, PEaKIMH OOMEHa, 2JK30- |
SHAOTEPMUUYECKUE PEeaKIUH, TeroBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHHA H

MMPUMCHSATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUsS (OpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCJIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChbI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

NPUMEHATh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHUS — HAOIIIOJCHHUE,
U3MEpEHue,  MOJEIMPOBAHUE,  HKCHEPUMEHT  (peaJibHbli U
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSITHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy

coenuHeHul no popMynam

2.3

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

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM [OJIb30BAHUA XUMHUYECKOM TOCYIOM H
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJMYYEHHUIO U COOUPAHUIO
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILECTBA, INIAHUPOBATh U MPOBOAUTH XUMUUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHoTaaert, METUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmoguueckass cucrema
xumuyeckux osnemeHtoB JI. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX MOHSITHH: SApO aToma,
DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAd W HCMOJIAPHAsA KOBAJICHTHas CBA3b,




3.2

3.3

ANEKTPOOTPHUIIATEIHHOCTh, WOHHAS CBS3b, WOH, KAaTHOH, AaHHOH,

CTETIeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTBI

OMHKCHIBATh U XapaKTepwu30BaTh TaOiuuHyro ¢Gopmy [lepromndeckoit
CHUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3U4aTh TIOHSATHUS «TJIaBHAS
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX D3JEMEHTOB OT uX mnonoxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«[lepuonuueckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, o0lee dYHcio

QJICKTPOHOB U PACIIPCACICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpeAeNaTh  CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COEUHEHUAX
ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOp,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKUCITUTEITFHOBOCCTAHOBHUTEIIbHBIC peakum, OKHCITUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIHUS,
am(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKa}I), KpucTtaJllindeCcKasa peméTKa, CIINIaBbl, CKOPOCTb




XUMHUYECKOU peaKkuu

1.2

13

14

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
MMPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHm”I
COCTAaBJIAATb YPAaBHCHUA BHGKTpOHI/ITH‘IeCKOfI Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo temam: «Hemerayuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBA TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXKIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/If/'I B pa3IMYHbIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHU-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHNIECKUX BEIIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKkpbIBaTh CMBICII  OCHOBHBIX xumuueckux mnonHsatwil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluU MBICIUTEIbHON NE€ATEIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIeHUE, CHUCTEeMAaTHU3aIrIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIHMi, €CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnoco0n1

pasaciICHUs cMmeceint

1.3

14

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmoCBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmymnam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SBICHHSA. XHMHYSCKAS pcakuuga u e€ IIPpU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHUYECKHUX PEaKIUH (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MpaBUIaMHU
paboTel B saboparopuu U npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONucaHhe (U3MUYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BeUIeCcTB, HalmojaeHue Qusnyeckux (MIaBlIeHUE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAllUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TMPOKAJIMBAHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SIBJIEHWH, HAOMIOJICHWEe W OIHCaHWe
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pasjiokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
ruapokcuna Meau(ll) mpu HarpeBaHuM, B3aMMOJEHCTBHUE XKele3a ¢ PaCTBOPOM

comm meau(ll), n3yuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

(buIpTpOBaHUE, BBIMTAPWBAHKE, TUCTUIUIALMS, Xpomatorpadus), MpOBEACHUE
OYNUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJILTATOB IIPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl, CO3JaHHE MOJeIei

MOJIEKYI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gusndeckue M XUMHUYECKUe
cBoiictBa (peakiuu ropenus). Okcunwl. [Ipumenenue kucimopoaa. CrocoOsl
MOJIy4YeHUsl KHUCIOpoJa B J1a0OpaTopuud M HPOMBIIUIEHHOCTH. Kpyroopot

KUCIIopoJa B mpupoje. O30H — alIoTponHas MoAu(GUKALHs KUCIOpoIa

TennoBoit 3P PeKT XUMUIECKOH peaKkIui, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,

yCHJICHHE TApHUKOBOTO 3(h(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHUSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBopuTenb. PacTBOpEL.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupoje U B KU3HHU 4YenoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BOA. OXpaHa © OYHCTKA
MIPUPOIHBIX BOJT

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywomue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpaszyronue. Homenknarypa okcuaoB. Dusznueckne M XUMHUYECKUE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucnor. dusnueckue u
XUMHYECKHe cBoMcTBa KHcIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. Homenknarypa coneil. @usznueckue M XUMHUYECKHE CBOWMCTBA COJICH.

ITony4yenue conen




2.10

I'ereTnueckas cBsI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I
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3.1

3.2

3.3

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeAeNiCHHE  COAEpHKaHHs
KHCIIOpOJla B BO3/YyX€, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyUEHHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHus TopeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJy4e€HHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMOJACHCTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOmroleHne OoO0pasloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJCUCTBHE BOJbI C MeTaJIaMU (HAaTpUEM M KaJbI[HeM)
(BO3MOXHO HCIOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C MOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydyeHue
B3auMoeicTBuss okcuga meau(ll) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peakliuii HeUTpalu3aluu, MoJIydeHue HEPAaCTBOPUMBIX OCHOBaHUIA,
BBITECHEHHE OJHOr0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4y Mo TeMe «BakHeimme Kiacchl HEOPraHUYECKHX

COCTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX dyieMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
rajioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbhle 00pa3yrT am(pOTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctemMa XUMHYECKHUX 31eMeHTOB J[. 1.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMHueckux anemeHToB [[.M. Menneneesa.
Ilepponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyIiibl 3JICMCHTA

Crpoenne atomoB. CocraB atromMHbIX siaep. VM3otomel. DnekTpoHsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TCPBLIX 20 XUMHYECKHX DJIECMCHTOB




3.4

3.5

[Tepuoanueckoit cucremsl JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxeuuto B [lepuoanueckoii cucreme [1.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB IO TpyNmaM U MEpHUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUsS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckass cBsizb. KoBaneHTHas (MoOJsipHass M HEMOJIApHAsi)  CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. HpOHGCCBI

OKHCJICHHUS B BOCCTaHOBJICHU. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIIIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pas3yiokeH!s, COETUHEHUS)

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemectBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUsi U HX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHUEM 3JIeMEHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pPELETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMu4eckoi cBsizu. Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMUXCA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKHX PeakIMi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,
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[0 YYacTUIO Karajmu3aropa). OK30- M DJHIOTEPMHUYECKHE peakiuH,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TEPOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTophl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKLMM U IIOJO0KEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajlaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xumHuueckon cps3u. Crenenb guccouuanui. CUIbHBIE U CIa0ble 3JIEKTPOJIMTHI.
Peakuuu vMoHHOro oOMeHa. YcCIoBUS MPOTEKaHWs PEeakUMid MOHHOro oOMeHa,
MIOJIHBIE U COKpAlEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJiell B cBeTe MNpEACTaBICHUNH 00 3JIEKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIe peakunu Ha MOHBI. [[oHATHE O TMAPOIU3E COoJIeit

XUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEIISIMH KpPUCTALTHUECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOW peakluuu OT BO3JAEUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHHE  JJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAINN  KHCJIOT, INenouel M comel  (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PEeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJBI); OINbBITOB, HUIIOCTPUPYIOUINX HPUMEpPbI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKIUi (TOpeHHE, PEaKLUH Pa3yIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIMi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3auMoielicTBUE C MeTaIaMH, HEMeTajUlaMH, IellodaMu). XJIOPOBOAOPO/I.

ConsHas KuCiI0Ta, XMMUYECKHE CBOMCTBA, NOJIy4eHHUE, TpUMEHEHHe. [leficTBre




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHU3M yelloBeka. BakHelnne XJIOpuasl U UX

HaxO0JICHUE B MIPUPO/JIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENeHN OKUCiIeHUs. CTpoeHue U (pU3HUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOAa W cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusnueckue W XUMHYECKHME CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHUCIOTa, (GU3NYECKHEe M XMMHUYECKHE CBOWMCTBA
(o0mme Kak MpeACTaBHTENs Kijacca KHCIOT U crenuduveckue). XMMHUIeCKHe
peakiuu, JIeKalue B OCHOBE MPOMBIILICHHOTO croco0a IMOJIydeHHsI CepHOU
KHCJIOTHI. HpI/IMCHCHI/Ie. Conn CCpHOfI KHCJIOThI, Ka4Y€CTBCHHAA PpCaKUusaA Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6mass xapakTepucTuka 51eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPO/IE,
¢dusnueckrue U XMMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (pu3MYecKre M XUMHUYCCKUE CBOMCTBA, MOJy4YeHHWE M npuMeHeHue. Conm
aMMOHUsS, UX (QU3NYECKHE M XUMHUYECKHE CBOWCTBA, IPUMCHCHHE.
KadecTtBeHHnasi peakiiusi HAa MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ TOJydYeHHE,
¢du3nueckue W XUMHUYECKHe CBOWCTBa (00IIME KakK MpeICcTaBUTENsS Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKPYKaIoIei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, GpUMUECKHe U XUMUUYECKHUE
cBoiictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuUMUECKUE U
XUMUYECKHE CBOWMCTBa, mosydeHue. lcnonb3oBanue QocdaroB B kauecTBe

MUHEPAJIbHBIX YA00peHUit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHHUS. YTJIEepol, auIOTPOITHBIC
MOJIU(UKAIMK, PACIpOCTpaHEHHE B MpHpoJe, (U3NYECKHEe U XUMHUYECKHE
cBoiictBa. Aacop6mus. Kpyrosopot yriepoaa B mpupone. OKCHABI yriiepoaa,
ux (usznyeckre M XUMHUYECKHE CBOICTBa, JEHCTBHE HAa JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6J’IeMBI, CBsI3aHHBIEC C OKCHAOM




yraepona(lV); rumoreza ra00ambHOTO TMOTEIJICHUS KJIMMAaTa; IMapHUKOBBINA
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YCHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6bITy, MCIUIHHC, MPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavyasibHBIC TIOHATHS 00 OPraHMYECKUX BEIMIECTBaX KaK O COCIMHECHMSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTe o OmogorHyecku
BXHBIX BEIECTBAX: XHpax, OENKax, yrJeBoJaX — W WX POJIU B KHU3HU
yeoBeka. MarepuaabHOE €IUHCTBO OPraHMYECKUX W HEOPraHMYECKHUX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckme © XHWMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupozge. OOmme mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelme cTpoutenbHble MaTepUabl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGHHCBHOﬁ KHN3HHU

2.8

XUMHUYECKUI HKCHEPUMEHT: M3ydyeHue oOpa3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA HA XJIOPHUA-
WOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa’KarolIye
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O0paslamMH XJIOpUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyriauBaHus caxapa HoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTBHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOW KUCIIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakUuu Ha Ccynb(paT-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUIl (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATepUaNIOB), oOpa3Lamu
a30THBIX U (HOChHOPHBIX YAOOpPEHUH; TOJIyYeHHEe, COONpaHne, paco3HaBaHuEe 1
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEAaKIMi Ha HOH
aMMOHHMA U ¢ocar-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJBI0 (BO3MOKHO
WCIIOJIb30BaHNE BUJIEOMATEPHANIOB); H3yUYE€HUE MOJIeNed KpHUCTaUINYECKUX
pem€éTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM




MPOTHBOTa3a; MOJYYCHUE, COOMpaHHE, paclio3HABAaHWE M HM3YyYCHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAYeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKAaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 I10 TEME «BaxkHele HeMeTauIbl 1 UX COCAUHCHUA»

MeTtamisl 1 BX COCAUMHECHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYEcKasl ~KpUCTaUIMyecKass pemeTrka. OJIEKTPOXUMUYECKUN  psf

HaprI)KeHI/Iﬁ MCTaJIJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IMe crioco0bl MOTYYeHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppos3uu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[lenouynsle MeTasuibl: mosoxenue B llepuonuyeckoil cucreMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
TUAPOKCHUIABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeINHEHUN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl MarHMd M KaJIbLIMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 3imeMeHToB [[.1. MenzaeneeBa; ctpoeHne
X aTOMOB; HaXOXXJEHHE B mNpupoae. PU3NYECKHE U XMMHYECKHE CBOMCTBA
Maraus u KaJlbIUsd. Baxxneimme COCIMHCHHUA KaJlbIIuA (OKCI/II[, TUAPOKCHU I,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkeHue B Ilepuoauyeckoll cCUCTEME€ XMMHYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aTOMa; HaxXOXAeHUE B mpupoae. dusnueckue u
XHUMUYECKHEe CBOMCTBA aMOMUHUS. AM(OTEpHBIE CBONCTBA OKCU/IA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepruonnuecko cucreme XuMu4yeckux snementos [[.1.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxkJIeHue B mpupoge. Dusnyeckue u
XUMHUYECKHEe CBOMCTBa jxene3a. Okcuipl, ruapokcuabl U comu sxenesa(ll) u

xene3a(lll), ux cocras, cBoIcTBa U OTyYeHUE

3.7

XHUMUYECKUN 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

ux (usnueckuMH CBOMCTBAMM; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO HCITOJIh30BaHUE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA KaiblUsg M HATpUs C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHHE BHUJAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB XECTKOW BOJIBI;
mpoluecca TOpEHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaYEeCTBEHHBIX pEaKUUi Ha MOHBI
(Maraus, Kanblius, amromunus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHW MOHAMM HATpHS,
Kaiuss W Kajnblus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
uccienoBaHrue aM(pOTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U TUIPOKCHUIA
LIMHKA; PEIICHUE HKCIIEPUMEHTANIbHBIX 3aj1a4 110 TeMe «Baxxueime MeTauibl 1

X COCOUHCHU A

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTUM. BemiectBa u MaTcpHrajibl B HOBCCHHCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcnonap30BaHNE BEIISCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOM  IpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomeit cpeanl [1JIK. Posib XUMuM B pelieHUn 3KOJI0IMYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YIJIEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HePTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy " TPpOMBIIIJIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pas3oB MAaTepHalIOB (CTEKIIO, CIIJIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0Jractu COBpPCMCHHOI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IIO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMM TCXHOJOIUAMH, OCHOBAHHBIMMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJsSIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHUEHTpaLUs

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
DIIEKTPOJIUTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METAUIbl W CIUIABBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHHH  XUMHUYECKUX  pEaKlIHWi; OCHOBAMH  XUMHYECKOM
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX [MEpHOAaX H  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMUYECKUX DIIEMEHTOB, 3apsij
' HOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kaluil, MarHuii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THUIPOKCHUIBI
9.9 metaiioB |-l11A rpynn, amtomunus, menu (I1), uunka, xenesa (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, azoTucras, a3oTHasd,
docdopHasi, yronbHas, KpeMHUEBAsI KUCIIOTa U X COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUs, IPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKHUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MacCHOTO OOpaIlleHuUs C BEIIECTBAMHU, UCTIONB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHSI U TMPEJAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MICCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE IPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKIuil

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IIOJIYYCHHNEC aMMHAaKa U U3YyYCHHUE €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneseHHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHelme MeTaiIbl 1 UX COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
MPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUI-,
uomua-, cynbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YmMmenue:

141

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMeHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. ModisipHbIii 00BEM Ta30B.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyecKkue U XUMUYECKUE SIBIICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[lepnonnueckuit 3akoH n Ilepuonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kauus, Kaimblius (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHEHOCTH,
METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBsi3b. KoBaneHTHas (MOJsipHAss W HEMOJSpHAs)  CBA3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meranmnnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECcoJIeOOpa3yrole; OCHOBaHWHM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

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

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemerawuioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenne

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHuil U
aM(pOTEpPHBIX THJIPOKCHUJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJIHOM, CEPOBOIOPOAHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux conet. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX COCI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peaKIK, TEPMOXUMUYECKHE YpaBHEHUSA. IK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Tpouecchl  OKMCIEHHSI M BOCCTAHOBJICHHSA.  DJIEKTPOHHBIM  OajaHc
OKHCJIMTEITbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJUThI. CUIIbHBIC U c1a0bie JIeKTPOIUThL. CTENEeHb JUCCOLMAIIIT
Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_II/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYCCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYyXKarolleld cpelbl  (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriepona, KpeMHHUSI U UX COEIUHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHUH. [IoHsATHEe 0 KOppO3UM METaIOB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

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

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yriaepona (MeTaH, 3TaH, STUIEH, alleTUJICH, STAHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTHEe O OMOTOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






