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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no XMMUM Ha YpOBHE OCHOBHOT'O 0011IeT0 00pa30BaHMs COCTaBIIEHA HA
OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl
OCHOBHOTO 001Iero oopazoBanus, npencraBieHHbXx B DI'OC OO0, a Takxke Ha OCHOBE
benepanpHON paboueil mMporpaMMbl BOCIUTAHUS U C YYETOM KOHLEMIIUHU MPENoIaBaHus
yueOHOro mpenMera «XuMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma no xumun Ja€T NpeAcTaBiICHUE O LENAX, 00IIel CTpaTeruu 00yueHus,
BOCIIUTAHUS U PA3BUTHUS O0YUAIOUIUXCSA CPEICTBAMU yueOHOTO MpeIMeTa, yCTaHABIUBACT
00s3aTeNbHOE MPEAMETHOE COJEpPKAHUE, IPEIyCMATPUBAET PACHpPENEICHUE €ro Io
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jiejaM U TeMaM IPOrpaMMbl 110 XUMHUH, ONIPEACIIET
KOJINYECTBEHHBIE W KAYE€CTBEHHBIE XAapaKTEPUCTUKH COAECPKAHUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh  M3YYEHUS]  XHUMHM C  YYE€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKA y4eOHOTO MIpoLEecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaronuxcsi, Onpenenser BO3MOXKHOCTH MpeaMeTa JUisl peaju3alud TpeOOBaHUM K
pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00Opa30BaTelIbHOM MpOrpaMMbl HA YPOBHE OCHOBHOTO
oO1ero oOpa3oBaHus, a Takke TpeOOBaHUI K pe3ysibTaTaM OOy4YEeHHs] XUMUU Ha YPOBHE
LeJed M3y4yeHusl MpeaIMeTa U OCHOBHBIX BHUJIOB YUEOHO-IIO3HABATENBHON JESITEIIBHOCTH
00y4aroIIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWEe XUMHUHU CIY>KAT OCHOBOW Juisi  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeJICTaBIEHU O MaTepUaIbHOM €JIMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT GOpMHUpPYyEMbIe XUMUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00
ABOJIIOLIMHU BEILIECTB B MPUPOJE, O MyTIX pelIeHus: ri1o0aibHbIX MpoOeM yCTOMYHUBOIO
pPa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPr€THUYECKOW, MHUIIECBOM M SKOJIOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUSL.

N3yuyenne xumunu:

CIIOCOOCTBYET peaiM3alli BO3MOXKHOCTEH JIsi CaMOPa3BUTHS M (POPMHUPOBAHUS
KYJBTYPbI IUYHOCTH, €€ 00111e U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (QOPMUpPOBAHUE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEU
oOydJaronuxcsi,  HaBBIKOB WX  CAMOCTOSITEJIbHOM  y4eOHOW  JIeATEeThHOCTH,
DKCIIEPUMEHTAJBHBIX M HUCCJEJOBATENLCKUX  YMEHHMM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CIIEUU(PUKON HAYYHOTO MBIILJIEHUS, 3aK1aAbIBAET OCHOBBI LIEIOCTHOTO
B3TJIA/la HAa EIWHCTBO TPHUPOJLI W YETOBEKA, SBISETCS OTBETCTBEHHBIM JTallOM B
(hOpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B IKOJIOTMYECKOE OOpa3oBaHUE
00yJaroImmxcs.



JlanHble HampaBjieHHsT B OOy4YEeHHMM XHMHH OOECHEUYMBAIOTCS CrHelnu(UKon
coliepKaHusl y4eOHOro IpeIMeTa, KOTOPhIN SBISETCA MEJAarOrH4ecKy aganTUPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMUU Ha OMPEEIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO oOHIEr0 0Opa3oBaHUsl OpPUEHTUPOBAH Ha
OCBOEHME OOYyYalOUMMHUCS CHCTEMbl II€pBOHAYAJIbHBIX IOHATUN XHUMUH, OCHOB
HEOPraHNYECKOM XUMHUHU U HEKOTOPBIX OTIAEIbHBIX 3HAUYMMBIX MOHATHI OpPraHUYeCKOM
XUMUH.

Crpykrypa coaepxaHHs NporpamMmbl IO XHMHUU C(HOPMHUPOBaHA Ha OCHOBE
CUCTEMHOTO0 noaxoza K e€ n3yueHuro. ConeprkaHue CKIAIbIBACTCs U3 CUCTEMBI IIOHATHN
O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHATHIM 0 XuMudeckon peakuuu. O6e
3TU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO MPUHLUIY IOCIEI0BATEIBHOIO Pa3BUTHS
3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoguyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOHN CBA3H;

— IPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

Teopernyeckre 3HaHUSL PACCMAaTPUBAIOTCS HA OCHOBE AMITMPUYECKH MOTYYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS IOCJIEI0BATEIBLHO OT OJHOIO YPOBHS K JIPYyromy,
BBIMIOJHAS (PYHKIMM OOBSICHEHHS] W TMPOTHO3UPOBAHMSI CBOMCTB, CTPOEHHUS U
BO3MOKHOCTEMN MPAKTUYECKOT0 MPUMEHEHMSI U MTOJTYUYEHUS N3YyYaeMBbIX BEILIECTB.

OcBoeHue nporpaMMsbl 10 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMHAYECKON COCTABIIIONIEN HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM NPUPOIBL,
LIEHHOCTHOT'O OTHOLIEHUSI K HAYyYHOMY 3HAHHUIO U METOJIaM MO3HaHUs B Hayke. M3yuenue
XUMHHU IPOUCXOJUT C MPUBJICUCHUEM 3HAaHUN U3 paHee U3yUEHHBIX YUEOHBIX MTPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 knacce» u «duszuka. 7 kmacey.

[Ipy u3ydyeHHH XUMHUU TPOUCXOIUT (OPMHUPOBAHHME 3HAHMI OCHOB XUMHUYECKOMN
HAayKl Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM JEeATEeIbHOCTH
YyeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MMPOBOW KyJbTyphl. 3ajadya y4yeOHOro
npeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKUX 3HAHUM — BaKHEHIINX
(aKkTOB, TMOHATUWA, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHUH, JOCTYMHBIX O000O0IIEHMI
MHPOBO33PEHYECKOTO XapakTepa, s3blka HAayKH, B MPUOOIIEHUWH K HAYYHBIM METOJaM
MO3HAHUS TPU M3YYEHUM BEHIECTB M XHWMHUYECKHX peakuuid, B (HOPMUPOBAHUU U
pa3BUTUHU TO3HABATENbHBIX YMEHHUW M HMX NPUMEHEHUU B Y4eOHO-TIO3HABATEJIBbHON U
yueOHO-HCCIIeI0BaTENIbCKON AEITeTbHOCTH, OCBOEHUH MpaBui 0e30macHoro oOpalieHus
C BEIIECTBAMU B IMOBCETHEBHOM KU3HHU.

[Ipy u3ydeHHMM XUMUM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHHs Ba)XKHOE
3HaYeHHUe NMPUOOPENN TaKUe LI, KakK:



— (dopMUpOBaHME HWHTEIJIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYJHHUUYECTBY, CAMOCTOSTEILHOMY NPUHSATUIO  PEIICHUH,
CITIOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSM JKU3HH,

— HampaBJICHHOCTh OOYYECHHUS HAa CHUCTEMAaTHYECKOe MPHOOIIECHHE 00YyUYaroIMXcs K
CaMOCTOSITEJIbHOM TTO3HABATEILHOW JICATEIBHOCTH, HAy4YHBIM METOJaM IO3HAHMS,
(hopMUPYIOITUM MOTHUBAIIMIO M pa3BUTHE CIIOCOOHOCTEH K XMMUU;

— obecrieueHue yCJIOBUH, CIOCOOCTBYIOITUX IPUOOPETEHUIO 00YUYaIOIIIMMHUCS OITbITa
pa3HOOOpa3HOM JEATEeIbHOCTH, II03HAHUS W CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMIETEHIUI), UMEIOIIUX YHUBEPCAIBHOE 3HAUEHUE ISl PA3JIMYHBIX BUIOB
NEATEIIbHOCTH;

— (opmupoBanue o0mIeH HYHKIIMOHATHLHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJICe YMEHUN OOBSACHITH U OIIEHUBATh SIBJICHUS OKPY>KAIOIEr0 MUPA, UCTIONIb3YS
3HaHUSA M OINBIT, MOJYYEHHbIC MPU U3YYEHUU XUMHUU, NPUMEHATh WX MPU PEIICHUU
po0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

— ¢dopmupoBaHrue y OOy4YarOUIUXCA TYMaHUCTUUYECKUX OTHONIICHUW, MOHUMAHMS
IIEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKHM HSKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOU NESATEIBHOCTU B IIEJISAX COXPAHEHUS! CBOETO 3/I0POBbS U
OKPYKarOIIEH IPUPOTHOUN CPEIIBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIIMTAaHUIO HAa OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAAJIbHEHIIIET0 00yUeHMUS.

OO0miee 4uClIO YacoB, OTBEAEHHBIX Ui M3YYEHHS XUMUU HAa YPOBHE OCHOBHOIO
oO1ero oopazoBanusi, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEIIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XuMuM B )KM3HU YeIOBEKa. XMMHS B CUCTEME HayK. Tena u
BeliecTBa. GU3MYECKre CBOMCTBA BEIIECTB. ATperaTtHoe cocTosiHue BellecTB. [loHsiTue o
METO/Iax N03HaHUs B XuMuUU. YuncTele BeniecTBa U cMecu. CriocoObl pa3/iesieHust CMECei.

ATOMBI U MOJIEKYJIbIl. XUMHUYECKUE TIEMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie U ClIOXKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckass ¢opMmyrna. BaleHTHOCT, aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA coOcTaBa BemiecTB. OTHocuTenbHas aTomHas wMacca. OTHOcCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEUHEHHUH.

KonunuectBo BemectBa. Monbs. MonsipHag macca. B3auMocBs3b KOJIMYECTBA, MaCChl
W 4YuCJIa CTPYKTYpHBIX €IUHHUIl BemiecTBa. Pacuérel mo ¢dopmyliaM XHUMHUYECKHUX
COCIMHECHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHHS. XUMHYECKasl peakius U €€ Npu3Haku. 3aKOH
COXpaHEHUs Macchl BeHIECTB. XUMHUYECKUEe ypaBHeHusa. Knaccudukamus XUMHUYECKHX
peakiuii (COeIMHEHUS, pa3JIoKEeHUSs, 3aMeIeHsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJ0¥, mpaBuiaMud pabOThl B JjabopaTtopuu u
npuémMaMu oOpaieHuss ¢ J1abopaTopHbIM OOOPYJOBaHUEM, H3YYEHHUE U OIHUCAHUE
(bu3MYEeCKUX CBOMCTB 00pa3llOB HEOPTraHWYECKUX BEIHIECTB, HAOIOJEHUE (U3MUECKHUX
(nu1aBlieHHE BOCKA, TassHUE JIbJIa, pACTUpPAHUE caxapa B CTYIKE, KUTICHUE W KOHJCHCAIUs
BOJIbI) W XUMHUYECKMX (TOpEHHUE CBEYH, TMPOKAIMBAHUE MEIHOM TMPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KUCIOTOW) SIBICHHM, HAONIOJEHHE W OINUCAaHWE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX peakiuii (pas3iiokeHHe caxapa, B3aUMOJCHCTBUE CEpPHOM
KHCIIOTBI C XJIOpUAOM Oapusi, pasnokenue ruiapokcuga menu (ll) mpu narpeBanuw,
B3auUMOJIeCTBHE Xene3a ¢ pacTBopoM conu meau (11), usyuenue crnocoOoB pazaeneHus
cCMeceil: C TMOMOIIbI0 MarHuta, QUIBTPOBAHUE, BbIMAPUBAHUE, JAUCTUIUISIUSA,
xpomatorpadusi, TPOBEJECHNE OUYMCTKU TMMOBAPEHHOW COJIM, HAOJIOJICHUE W OINUCAHUE
pe3yJAbTaTOB MPOBEAECHUS OMbITa, WUIFOCTPUPYIOMIETO 3aKOH COXPAHEHUS Macchl,
co37laHue MoJieielt MoJieKyI T (IIapOCTEPKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPraHUYECKUX BelECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopom — 3IeMEHT W MPOCTOE
BemecTBo. HaxoxaeHue kuciaopoaa B mpupoje, GU3NYECKue U XUMHYECKHE CBOMCTBA
(peaxruu ropenust). Oxcunsl. [Ipumenenue kucnopoaa. CriocoObl MOIYISHHS KUCIOpOaa
B JabopaTopuyd W TPOMBINUIEHHOCTH. KpyroBopoT kuciopoma B mpupone. O30H —
aJUIOTpONHAs MOU(PUKAIINS KUCIOPOa.



TemnoBoit 3QheKkT XUMUYIECKON peakuu, TePMOXUMHUYECKIE ypaBHEHUS, IK30- U
SHJOTEPMUYECKHUE peaKkuu. TOmINBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 (PeKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon — snemeHT m mpoctoe BemiecTBO. HaxoxkaeHune Bomopona B MNPHUPOJE,
¢bu3nYecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, crnocoObl nmosydenus. Kucinorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUYECKUM YPaBHEHUSIM.

@dusnueckue cBoMcTBa BOAbl. Boxa kak pactBopureib. PactBopsl. HackellieHusie u
HEHACBHILIEHHBIE PACTBOPBI. PacTBOpMMOCTH BEIIECTB B Boje. MaccoBas 1011 BELIECTBA B
pacTtBope. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHHUs. Poiib pacTBOpOB B NPHUPOJIE U B
KU3HU 4YesioBeka. KpyroBopoT BObI B pUpoe. 3arpsisHEeHUEe MpUpoIHbIX Bod. OxpaHa
Y OYHMCTKA MPUPOAHBIX BOJI.

Knaccudukanus Heopranmveckux coeauHenuit. Oxcunpl.  Knaccuduxanus
OKCH/JIOB: coJjieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) U
HecosneoOpaszyronme. Homenknarypa okcunioB. dusznueckue U XUMHYECKHE CBONCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanusi. Knaccudukaiuss OCHOBaHUM: MIETOYM U HEPACTBOPHUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuii. @Pu3nyeckue MW XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[Tosrydyenre ocCHOBaHHM.

Kucnotel. Knaccudukamus xkucnor. HomeHnknarypa kucior. Pusznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTamuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coneil. @Pu3NYECKHUE U XUMHUUYECKHUE CBOWMCTBA COJICH.
[Tomyuyenue couei.

I'eneTnueckas cBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OIPEJICICHUE COAECPKAHUS KHUCIOpOJa B BO3JyXe, IOIYYEHHE,
coOupaHue, pacrlo3HaBaHWE W U3YYCHHE CBOMCTB  KHUCIOpoaa, HalIto/eHue
B3aMMO/JICUCTBUSL BEIIECTB C KUCIOPOJIOM U YCIOBUS BOSHHUKHOBEHHUS U MPEKpallieHUs
ropenus (moxapa), O3HaKOMJIEHHE C oOpa3llaMu OKCHUIOB M OINHMCAHHE HX CBOICTB,
MoJyuyeHHe, COOMpaHHue, paclo3HABAaHUE W H3Yy4YEHUE CBOMCTB BOJOpoJa (FOpEeHHeE),
B3auMoJielicTBUe Bojopona ¢ okcuaoM wmeau (1) (BO3MOXXHO —HCIOJIB30BaHHE
BHUJICOMATEPHAIIOB), HAOJIOJEHUE OOpa3IOB  BEIIECTB KOJUYECTBOM |  MOIb,
HCcClieIOBaHUE OCOOCHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMUYHONM PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MacCOBOU J0JIEN paCTBOPEHHOIO BELIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJJIAMU (HATPUEM M KaJIbI[MEM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), KCCIIEOBAaHNE OOPa3llOB HEOPTaHWYECKUX BEIIECTB Pa3IMUHbBIX
KJIACCOB, HAONIOACHUE W3MEHEHMsI OKPACKM HWHIUKATOPOB B pPACTBOpAaX KHCIOT U
niesnoyeil, n3ydyenue B3aumojencTus okcuaa meau (l1) ¢ pactBopom cepHOi KUCIOTHI,



KHMCJIOT C METAJUIAMM, PEAKLINA HEUTPAIIN3ALINHN, ITOTyYEHHE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJTHOTO METajlla IPYTUM W3 PacTBOPA COJIH, PEIIEHUE DKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baxnenmme Kiracchl HEOPraHUYECKUX COCTNHEHUI.

IMepuognueckuii 3axkoH u [lepuoanyeckasi cucrema XuMHYEeCKHX 3j1eMeHTOB /1.
N. MengaesneeBa. Crpoenume aroMoB. XuMHYeCKasi CBs3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUH

[lepBble MOMBITKHA KJIACCHU(PUKAUUNA XUMUYECKUX 3JIEMEHTOB. [loHsATHE O rpynmnax
CXOJHBIX AJIEMEHTOB (IEJIOYHBIE U IIEJI0YHO3EMENbHBIE METAILIbI, FAJIOr€Hbl, HUHEPTHHIE
raspl). DJI€MEHTbI, KOTOpPbIE 00pa3yoT aM(pOTEPHbIE OKCUABI U TUAPOKCUBI.

ITepuonnueckuit 3akoH. [lepuonnyeckas cucrema xuMudeckux siaemeHToB JI. WM.
MenneneeBa. Kopotkomepuonnas wu jmmHHONEpuomHas ¢opmbl [lepuoamdeckoit
cucTeMbl XUMHIecKux d1eMeHToB 1. . Menneneesa. [leprnoasl u rpynmnsl. @usznyeckuit
CMBICJI IIOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOA U IPYIIIBI DJIEMEHTA.

Crpoenune aromoB. CocraB aToMmHbIX suep. M3orombl. Onektponsl. CTpoeHue
ANIEKTPOHHBIX O00JIOYEK aTOMOB MEpBbIX 20 XMMHYECKUX 3JIeMEHTOB llepuoanudeckoii
cucrembl J[. M. MenneneeBa. XapakTepUCTHMKAa XHMHYECKOTO JJIEMEHTAa IO €T0
nonoxenuto B [lepunoanueckoit cucreme /1. I. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHsI paguyca aTOMOB XUMHYECKHUX  DJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIaM U IIEpUoIaM.

3nauenne Illepuonnueckoro 3akoHa W llepuoaUUecKOr CUCTEMBI XHUMHUYECKUX
AJIEMEHTOB JUIS Pa3BUTHA HAYKU U npakTuku. 1. 1. Mennenees — yu€Hbli U rpak1aHUH.

Xumuyeckass  cBA3b. KoBasieHTHass (MOJspHAas M HENOJSpHAasi)  CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp oxucieHus. OKHCIHATEIBbHO--BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCIIEHHS] U BOCCTAHOBJICHUSI. OKHUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yuyeHrue oO0pa3lloB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aMMOJEHUCTBUE
TUAPOKCUAA IMHKA C pacTBOpPaMM KHCIOT M IIEJI0YEH, IPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuid (TopeHwue,
peaKIuu pa3ioKeHUs, COSTUHEHUS ).

Mesicnpeomemmuoie cea3u

Peanmu3anmss MeXNpeIMETHBIX CBA3€H IIPpM M3YYEeHMHM XUMUM B & Kiacce
OCYILECTBIISICTCSl Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHSITHUMH,
TaK W MOHSTUH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEJIBHBIX IMPEAMETOB €CTECTBEHHO--
Hay4YHOTO LMKJIA.

OO01ue ecTeCTBEHHO--HAYUYHbIC MMOHATHS: HAYYHBIA (PAaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHallu3, CHUHTe3, KiaccuuKaluus, NEPUOAUYHOCTb, HAOMIOACHHE, JKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.



®dusuka: marepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WUOH, HYKJIHUJ, W30TOIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUM 3apsj, BEUIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIECTBA, Ta3, (PU3MUYECKHE BEIMYWHBI, €AUHUIIBI W3MEPCHUSI,
KOCMOC, TIJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE IMOPOJBI, IMOJIC3HBIC
HCKOIIA€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKus

ITepuonnueckuit 3akoH. [lepuonnyeckas cucrema xuMudeckux siaemeHToB JI. WM.
MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIusl, KabLUI U UX COEAUHEHUN B COOTBETCTBUU C
II0JIOKEHHUEM AJIEMEHTOB B lleproanueckon cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIbI XUMUYECKOW CBSI3U. THIBI KPUCTAJUIMUYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKA W BHUJA
XUMHYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BELIECTB, OTHOCSIIIMXCA K PAa3JIMYHbIM KJIaCCaM HEOPraHMYECKUX COCIUHEHHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanuss XuMUUECKUX pEaKIUd MO pa3IMYHbIM MpU3HaKaMm (M0 YUCIY U
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEILUIOBOMY 3(PPEeKTy, MO M3MEHEHUIO
CTENEHEH OKHCIICHUS XUMHYECKHUX DSJEMEHTOB, [0 OOpaTUMOCTH, [0 YYacTHUIO
Katanu3aTopa). JK30- U DHIOTEPMHUYECKUE PEAKIIUN, TEPMOXUMHUUYECKIE YPAaBHEHHUSI.

[TonsitTue o0 ckKopocTH XUMHYECKOM peakiuu. I[loHsitue 00 00paTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTE€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsitue o karanmze. [loHSATHE O XMMHYECKOM paBHOBECHMU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIMHU U MOJIOKEHUE XUMUUECKOTO PABHOBECHS.

OKUCANTETLHO-BOCCTAHOBUTEBHBIC peaKkuuy, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIbHOM peakiuu. COCTaBI€HNE YPABHEHUN OKHCIUTEIBHO--
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C UCTIOIb30BAHUEM METO/1a DJIEKTPOHHOTrO OaiaHca.

Teopust JNEKTPOJIUTHUYECKON AUCCOLMALNN. OJEKTPOJUTBI W HEDJIEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHU3M AUCCOIMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYeCcKo# cBsizu. CteneHs aucconuanyu. CHUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakunu noHHOrO OOMeHa. YCJIOBHUS NPOTEKAaHMUs peakiuid HMOHHOTO OOMEHa,
TOJIHBIE U COKPAIIEHHBIC NOHHBIC YpaBHEHHMS peakiuid. CBOWCTBA KUCIIOT, OCHOBAHUU U
cCoJiel B CBETE MPEACTABJICHUN 00 AIEKTPOIUTHYECKON mauccormanui. KadecTBeHHBIC
peakunu Ha UoHbL. [IoHsATHE O TUIpOIN3E COJIEH.

Xumuueckuii IKCnepumenm:



03HAKOMJIEHHE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB
— METAJJIOB M HeMeTauioB (rpaduTa U aiMasa), CJIOKHBIX BEIIECTB (XJIOpUAa HATPHS),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHYECKOW pEaKUUh OT BO3JECHUCTBHS
pa3NUYHBIX (PAKTOPOB, HCCIEAOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB,
npolecca JUCCOLMAIMKM KUCJIOT, IeoYe U cosieil (BO3MOXKHO HMCIOJIb30BAaHUE BUJICO
MaTepHuasoB), IPOBEICHUE ONBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKLIHA
MOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BbIAEIEHHE raza, 00pa3oBaHHE BOJbI), OIMBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuid (TOopeHwue,
pEaKlMM pa3NIoKEHUs,, COCIUHEHHUs), PACIO3HABAHWE HEOPTraHWYECKUX BEUIECTB C
MOMOIIIBIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PELICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemeranibl U MX coeiMHEHUA

OO6m1as xapakTepucTruka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbIE
cTeneHu okuciaeHus. CTpoeHue u (pu3nyecKkrue CBOMCTBA MPOCTHIX BELIECTB — rajJOreHOB.
XUMUYECKHEe CBOWCTBa Ha HpuUMepe Xjopa (B3aUMOJEHCTBUE C METAJUIAMH,
HEMeTaJulaMH, 1enoyamu). XiopoBojgopoA. CoJisiHasg KUCIIOTa, XUMHYECKHE CBOWCTBA,
MOJIy4eHHue, MpuMeHeHue. JleficTBue XJiopa M XJOPOBOJIOPOAA Ha OPraHU3M YEJIOBEKa.
Baxueimme x10puabl 1 UX HAX0XKIAEHUE B IPUPOJE.

Oobmas xapakrepucTtrka 351eMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTeNeHN OKuciaeHus. CTpoeHne U (pru3nuecKrue CBOMCTBA MPOCTHIX BELIECTB
— KHCJIOpOJa U cepbl. AINIOTPONHbIE MOAU(MDHUKAIMN KHUCIOPOJA U CEPbl. XUMUYECKUE
cBolicTBa cepbl. CepoBOIOPOI, CTpOEHHUE, (hU3NUYECKUE U XUMUYECKUe CBOMCTBA. OKCHUIbI
Cepbl Kak TMpEACTaBUTEIN KHUCIOTHBIX OKCHAOB. CepHas Kuciaora, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (00IIME KakK MPEACTaBUTENS KJlacca KHUCIOT U Creru(puyecKue).
XUMUYECKHE peakluu, JeKallueé B OCHOBE MPOMBIIJIEHHOIO CHOco0a MOoJydyeHus
cepHOr KUCHOTHI. [IpumeHnenune cepHoit KUCIOThl. COi CEpHOM KUCIOThI, KAYECTBEHHAS
peakuus Ha cyabhar-uoH. HaxoxaeHue cepbl U €€ COeTMHEHHI B TpUpoae. XUMUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpelbl COEAMHEHUSMU Cepbl  (KHCIIOTHBIE JOXIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 NMPEeA0TBPAILEHUSI.

O6mias xapakrepuctuka snemMeHToB VA-rpynnsl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTEpHbIE CTETIEHH OKUCIEHUS. A30T, paclpOCTpaHEHHE B MpUpOAE, PU3HUECKUE U
XUMHUYecKue cBorcTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro (QpuU3nyeckKue Hu
XUMHUYECKHUE CBOMCTBA, MOJyyeHUEe U npuMeHeHue. Coau aMMOHMS, WX (pusmueckue u
XUMUYECKUE CBOWCTBA, NpUMEHEHHE. KadecTBeHHas peakuuss Ha HWOHBI AMMOHHSL.
A3oTHas KucloTa, €€ mojlyueHue, pU3MUeCKHUe U XMMHYECKHE CBOMCTBa (00IIME Kak
MPEACTABUTEINS KJlacca KUCIOT U crnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHA B KAaueCTBE MHUHEPANBHBIX yH0OpeHud. XUMHYECKOe 3arpsi3HEeHue
OKpPYXAaIOILEl Cpelbl COEAUHEHUSIMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHHE BO31yXa,
nmouBbl U BosoéMOB). Dochop, ammorponHsie Mogudukaiuu dochopa, puznuecKue u
xumuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucinora, puznueckue u



XUMUYECKHE CBOWCTBa, monydeHue. Vcnomb3oBanue ¢ocharoB B KauecTBe
MUHEPATBHBIX YI0OPESHUIA.

Obmas xapakrepucTtrka 1eMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEepHbIE  CTENEHU  OKHCICHUA.  YTIepoJ,  aUIOTPONHbIE  MOAUUKAINIH,
pacnpocTpaHeHue B TMpUpoje, (U3MUECKHME M XHMHUYECKHE CBOMCTBa. AcopOuus.
KpyroBopot yraepona B mpupoae. Okcuibl yriaepoaa, ux (QU3M4ecKue U XUMHUECKHE
CBOMCTBA, JICHCTBUE HA KUBBIE OPTAHU3MBI, [TOJIYYEHUE U TPUMEHEHUE. DKOJIOTUYECKUE
npoOJieMbl, CBA3aHHbIE ¢ OokcuaoM yriaepona (1V), rumoresa ri106anbHOTO MOTEIICHUS
KJIMMaTta, MapHUKOBBIM 3deKkt. YroiapHas KUCIOTa U €€ COoNu, UX (QU3nyYecKkue u
XUMHUYECKHE CBOMCTBA, MOydeHUE U MpuMeHeHue. KauecTBeHHas peakiiys Ha KapOoHat-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHavasibHbIE TOHSATHA OO0 OPraHUYECKHX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoja (MeTaH, 3TaH, ITWIEH, alleTWICH, 3TaHOJ, IJIMIIEPUH, YKCYCHas KHUCJIOTA).
[IpupoaHbIe HCTOYHUKHU YTIEBOAOPOJIOB (Yrodlb, IPUPOAHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTku (OE€H3UH), UX POJIb B OBITY M MPOMBINLUICHHOCTU. [loHsITHE O OMOTOTHYECKH
BAKHBIX BEIIECTBaxX: JKHMpaxX, Oelikax, YIJIeBOJaxX — M HX POJU B KU3HU YEJIOBEKa.
MarepuaibHOE €JUHCTBO OPTraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usznueckue u XMMHUYECKHE CBOMCTBA, MOJyYEHUE U MPUMEHEHHUE.
Coenunenust kpeMuusi B npupoje. OOuue npeacraBieHus o6 okcunae kpemuus (1V) u
KpeMHHEeBOW kuciore. CHIMKaThl, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIUIEHHOCTH.
Baxueiiiine cTpouTenpHble MaTepualibl:  KE€pamMHuKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpobmeMbl 0e30MacHOr0 MCHOJB30BaHUSl CTPOUTENIBHBIX MAaTEpUaoB B
ITOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3yuyeHHE OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCJIOTHI,
MIPOBE/ICHHE KAUEeCTBEHHBIX PEAKIMM Ha XJIOPUI-MOHBI W HAOJIOJCHHE MPU3HAKOB UX
MPOTEKAHUs, OMBITHI, OTPAKAIOMINE (U3NIECKUE U XMMUYECKHUE CBOMCTBA TajOreHOB U
UX COEIUHEHUH (BO3MOXXHO HCIOJIb30BAHUE BUJECOMATEPHUATIOB), O3HAKOMIICHHE C
oOpa3naMu  XJOpUJI0B (TaJOT€HUJIOB), O3HAKOMJIEHHWE C oOOpas3laMu cepbl U eé
COEIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHME BUAEOMATEpPUAJIOB), HAOJIOJEHHE Tpoliecca
oOyrJIMBaHMs caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI, U3yUYEHUE
XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHON KHUCIOTHI, TMPOBEICHHUE KadeCTBEHHOM
peakuuu Ha cyibdar-uoH U HaOMIOJIEHUE MpHU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE C
¢u3nueckuMu  cBOMcTBaMHM  a3oTa, (ochopa U uX coeguHeHUM  (BO3MOKHO
MCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), oOpa3liaMu a30THBIX W (HOChHOPHBIX yIOOPEHHIA,
MoJIlyueHue, coOMpaHue, paclio3HaBaHUWE W U3YyYEHHE CBOICTB aMMHaka, MpPOBEACHUE
KAueCTBCHHBIX PEaKIMii Ha WOH aMMOHHS U ¢GochaT-uOH U M3YyYECHHE MPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJECHUCTBUE KOHIICHTPUPOBAHHONM a30THOW KHUCJIOTBI C MEIbIO



(BO3MOXHO MCHOJIb30BaHUE BUEOMATEPHAIOB), U3YUYEHUE MOJAEIIEH KPUCTAILTMYECKHUX
pem€Tok anMmasa, rpadputa, ¢yiiepeHa, O3HAKOMJIEHHE C TMPOILECCOM aacopommu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIVIEM U YCTPOMCTBOM IPOTHBOrasa,
MOJIy4eHHe, cOoOMpaHue, paclo3HaBaHUE M H3YyYEHHWE CBOMCTB YIJIEKUCIOTO rasa,
IPOBE/ICHUE KAYECTBEHHBIX peaKkIui Ha KapOOHAT M CHIMKAT-UOHBI M HU3Y4YCHHE
NPU3HAKOB WX  IPOTEKaHUs, O3HAKOMJIEHME C  MPOAYKIUEH  CHIMKATHOU
MIPOMBIIUIEHHOCTH, PpELIEHUE >SKCIEPUMEHTANbHBIX 3adad 1o TeMe «BaxuHeimue
HEMETAJUIbI U UX COCTUHEHUSY.

MeTaJsibl 1 X COeITMHEHUS

OOmiass XapakTepUCTUKa XUMUYECKUX 3JEMEHTOB — METAJUIOB HA OCHOBAaHUM HUX
nonoxxenus B llepuonnueckon cucreme xumudeckux sneMeHToB [[. . Menneneesa u
ctpoeHuss aroMoB. CrTpoeHume wmeTtamioB. Meramm4deckas CBSA3b M METAJLIMYECKas
KpUCTAJUIMYECKash PEMIETKA. OJIEKTPOXUMHUYECKUI psl  HANpPSHKEHUH  METAJIOB.
dusznyeckre 1 XUMUUECKHE CBOMCTBA MeTAJIOB. O011IMe CIocoObI OTYyYEHHUS! METAJLIOB.
[loHsiITHE O KOPPO3HH METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CruiaBel
(cTainp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[l{emoynbple MeTauibl: MOJIOKEHUWE B llepmoandecko CUCTEME XUMHYECKUX
anemeHToB JI. W. MenneneeBa, CTpoeHME HMX aTOMOB, HAaXO0XJICHHE B IPUPOIE.
dusnyeckue U XUMHUYECKHE CBOWCTBa (Ha mpumepe HaTpus U Kamusi). OKCUabl U
TUAPOKCUJIBI HATPUSA U Kanus. [[puMeHeHne meoYHbIX METaIOB U UX COEAMHEHUH.

[{er0yHO3€MENBHBIE METAUIBI MATHAM M KAJIBLUM: TTON0kKeHue B [leproanueckoi
cucreMe xumudeckux anemeHToB . M. MenneneeBa, cTpoeHrE UX aTOMOB, HAX0KJICHUE
B mpupone. dusznueckue M XMMHUYECKUME CBOWCTBA MarHusi U Kaiblus. Baxneumme
COCIUHEHMS KanblMg (OKCUA, THAPOKCHI, coiiu). XKECTKOCTH BOJABI U CIOCOOBI €€
YCTpPaHEHHS.

AmomuHuii: nosnoxenue B [lepuoanyeckon cucteMe XUMHIECKUX d1eMeHToB JI. 1.
MeHnpeneeBa, CTpOEHHE aToOMa, HaxoOXKJIeHHWE B mnpuponae. PU3NYECKHE U XHMHUYECKHE
CBOICTBa amoMuHUsA. AM(pOTEpHBIE CBOICTBA OKCHIA U THAPOKCUAA aTFOMUHUS.

Kenezo: monoxenne B Ilepuoanueckoin cucrteMe XxuMHueckux snemeHToB J[. U.
MeHnpneneeBa, CTpOEHHE aTOMa, HaxXOXJIeHHE B npupoac. PHU3NYECKHME W XUMHYECKHUE
cBoMcTBa xene3a. Oxcunapl, ruapokeuabl U conu xenesa (1) u xxenesa (I1l), ux cocras,
CBOWCTBA U NOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE ¢ 00pa3laMu METaJUIOB M CIUIABOB, MX (PU3MUECKUMH CBOMCTBAMH,
U3YyYEHUE  pe3yJbTaTOB  KOPPO3WM  METAIOB  (BO3MOXKHO  HCHOJBb30BAHHE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHSI OKCHJIa KallbIIUS U HATPUsI C BOJOU
(BO3MO>HO HCIIOJIB30BAaHUE BHJIEOMATEPUAIIOB), UCCIIETOBAHUE CBOWCTB JKECTKOW BOJBI,
Ipoliecca TOPEHUS Keje3a B KUCI0poie (BO3MOKHO HCIOIb30BAaHUE BUAECOMATEPHUAIIOB),
MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HAa UOHBI: MAarHUs, KaJdblUs, aTFOMUHMUS,



uunka, xeneza (1) u xenesza (lll), menu (1), HabmogeHue U omucaHue MPOLECCOB
OKpalllMBaHMs IJIAMEHW MOHAMH HATpHUsl, Kajaus U Kajdblus (BO3MOKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), HCCIeNOBaHUE aM(pOTEPHBIX CBOMCTB THUAPOKCHAA ATIOMUHUA U
TUAPOKCUAA IIMHKA, PEHIEHUE OJKCIEPUMEHTAIbHBIX 3aJad o Teme «BaxuHelmue
METAJUIbl U KX COCIUHEHHUS.

XuMus 4 OKpy:Kaomas cpeaa

BemecTtBa m Marepuasibl B IIOBCEIHEBHOM JKM3HHM 4YeJoOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKMX peakuuid B ObiTy. IlepBas momomis mnpu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSIX.

XVMMHMUYECKOE 3arpsi3HEHHUE OKpYyXkKaromed cpenpl (mpenenbHas JOMyCTUMAas
KoHIleHTpanus BenlecTB, nanee — I[I/JIK). Poip Xumum B pelieHUH 3KOJIOTUYECKHUX
npo0sem.

Xumuueckuii IKCnepumMenm:

U3ydyeHrue oO0pa3loB MaTepuajoB (CTEKJIO, CIUIAaBbl METaUIOB, IOJIMMEpPHBIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peasmzanmst MeXNpeaIMETHBIX CBSI3€M MpU HU3y4eHMM XHUMHMUM B 9 Kitacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK
U TIOHATHM, SBISIOIIMXCA CUCTEMHBIMH [UISl OTHEJIBHBIX IPEAMETOB €CTECTBEHHO--
Hay4HOI'O LUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (PaKT, rumoTe3a, 3aKOH, TEOpHs,
aHaJlu3, CHUHTE3, KiIaccu(uKaluus, NEpPUOJAUYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT,
MOJIETTUPOBAaHUE, H3MEPEHHE, MOJENb, SIBJICHHE, MapHUKOBBIA 3(dexT, TexHoorus,
MaTepHuabl.

®uzuka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WMOH, HYKIHUJ, W30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUNA 3apsl, MPOBOJHUKH, IMOITYIPOBOIHUKH,
IURJIEKTPUKH, (POTO3JIEMEHT, BEUIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpUCTAJJIMYECKas pEIIETKa, CIUIaBbl, (U3NUECKUE
BEJIMYUHBI, E€AUHUIBI H3MEPEHHs,, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnue.

buonorusa: ¢otocuHTe3, AbixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAIbHbIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, IOJE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3ybTaThl OCBOCHHUS MPOrPaMMbI OCHOBHOTO OOIIETO 00pa3oBaHUS
JOCTUTAIOTCSI B XoJ€ OOyuYeHHs XMMHHM B EIMHCTBE Y4YeOHOM M BOCHHUTATEIHHOU
JESITEIbBHOCTU B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU U
JTYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B OOILIECTBE IIpaBWJIaMU U HOpMaMu
MIOBEJICHUS U CIIOCOOCTBYIOT IIPOLIECCAaM CaMOIIO3HAHUSA, CAMOPA3BUTHS U COLIMATTU3ALIUU
00yyarommxcs.

JIn4HOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBATbCSI CUCTEMON MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMH M pacllupeHHe
OIBITA JACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HacJIe/IUI0, TOHUMAHHs 3HAYEHUSI XUMUYECKON HAYKH B KU3HU COBPEMEHHOIO
oOuiecTBa, CHOCOOHOCTH BJIAAETh JIOCTOBEPHOW HMHpopManmueil o0 MNeperoBbIX
JOCTHKEHUSX U OTKPBITHSX MUPOBOM M OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B
Hay4YHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHHUS:

IIPEJICTABIICHUS O COLMAIBHBIX HOPMaxX U IIpaBUiIaX MEKINYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIETEHTHOCTM B  OOILIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIeI0BATENIbCKON, TBOPUECKON M JPYTUX BUAAX JIE€ATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTH  MPU  BBINOJHEHUU  YUYEOHBIX,
MO3HABATEJIbHBIX 3a/1a4, BHIMOJHEHUU XUMHUYECKUX HKCIIEPUMEHTOB, CO3IaHUH YYEOHBIX
IIPOEKTOB, CTPEMJICHHsSI K B3aUMOIIOHMMAHHMIO W B3aMMOIIOMOIIM B IPOLECCE 3TOM
y4eOHOU JesTeNIbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEIEHUE M IMOCTYNKHU CBOMX
TOBAapUIIE C TMO3UIMM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XUMUYECKOM pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKHM M COCTAaBIIIOIIME OCHOBY
JUISl TIOHUMAaHUs CYIIHOCTHM HAYyYHOM KapTUHBI MHpa, MPEICTaBIEHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKa C MPUPOJHON CPesloil, O
POJIM XMMUU B TO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJYyYE€HNE HOBBIX 3HAHHUI MO XUMHH,
HEoOXO0UMbIe 7151 0OBSICHEHUs HAOII0aeMbIX MPOLIECCOB U SIBJICHUM, IO3HABATEIHHOM,
MH()OPMAITMOHHONW M YUTATENHCKOW KYJBTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIbHOMN
paboThI ¢ YYEOHBIMH TEKCTaMU, CIIPABOYHOMN JTUTEPATYPOM, TOCTYIMHBIMUA TEXHUYECKUMHU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTU;



MHTEpEC K 00YUECHUIO U TTO3HAHUIO, TI0003HATEIBHOCTh, TOTOBHOCTh U CITIOCOOHOCTH
K caM000pa30BaHMIO, MPOSKTHOM M MCCIEAOBATEIBCKON IEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMpPaBICHHOCTH M YPOBHSA 00y4EHHUS B JaJIbHEUIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHHUE LIEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3[I0POBBII 00pa3 >KM3HU, OCO3HAHHUE MOCJIEACTBUI U HENPUSATHE BPEIHBIX
npuBbIYEK  (YMOTpEONICHUSI  QJKOTrOJsi, HAPKOTHKOB, KYpEeHHs), HEOOXOIUMOCTH
coOMIoieHNs TpaBUl 0€30IaCHOCTU IpPU OOpalleHWH C XMMHUYECKMMHU BEIIECTBAMHU B
OBITY U pEeaJIbHON XKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K NPAKTHUYECKOMY H3YYEHHMIO MpodeccHil W TpyAa pa3IuyHOTO poja,
YBaXEHUE K TPYyAYy M pe3yJbTaTaM TPYIOBOH AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAaHUN MO XUMHH, OCO3HAHHBIA BBIOOP WHAMBUAYAIbHON
TPACKTOPUHU MPOJOJDKEHUs] 00pa30BaHUS C YUYETOM JIMYHOCTHBIX HWHTEPECOB U
CHOCOOHOCTH K XUMHUH, OOILECTBEHHBIX HWHTEPECOB M MNOTPEOHOCTEW, YCHEIIHOU
MPO(QECCUOHAIBHON JEATEIbHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHUW, TOTOBHOCTH
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMUYECKU 1LI€TIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK MCTOYHMKY JKU3HHM Ha
3emile, OCHOBE €€ CyIECTBOBAaHUS, IOHUMAHHE LEHHOCTU 3J0pPOBOrO M 0OE€30IacHOro
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3HYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHUE IEHHOCTU COOIOACHMS MpaBUIl OE30MaCHOTO
MOBE/ICHHUS MPHU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaLIUAX, YTPOXKAIOIIUX 3JOPOBBIO U
JKU3HU JIIOIEH;

CHOCOOHOCTH MNPUMEHSTh 3HAHUA, MOJy4YaeMble MpPU HW3YYEHUU XUMHUH, IS
peleHns 3ajad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOW CpPENOW, IJs TOBBILICHHUS
YPOBHS 3KOJOTHYECKON KYJIbTYPhl, OCO3HAHMSI TJI00AJIBHOIO XapakTepa HKOJIOTUYECKUX
npobsieM M TyTed MX peuleHus MOCPEACTBOM METOAOB XHMHHU, 3KOJIOTHYECKOIo
MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U
COLIMAJIbHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX  pe3yJbTAaTOB  BBIACIAIOT  3HAYUMbIE UL
dbopMUpOBaHUS MHPOBO33pEHUS OOLICHAYYHbIC TMOHATHS (3aKOH, TEOpHSs, IPHUHLIHII,
runoresa, (paxt, cucrema, mpouecc, SKCIEPUMEHT U JAPYToe.), KOTOPbIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX y4€OHBIX MpeAMEeTax M IMO3BOJSIOT HAa OCHOBE 3HAHMM M3 3THX
npeaIMeToB (OpMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM HAyYHOW KapTHHE MUpa, U
yYHHUBEpCajdbHble  yueOHble  JeHcTBUS  (IIO3HABaTeNIbHbIE,  KOMMYHHUKATHUBHBIE,
pEeryJiaTUBHbIE),  KOTOphle  oOecrneuuBarOT  (OPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSTENIbHOMY IJIAHUPOBAHUIO U OCYILECTBIEHUIO YUEOHON AeSTENbHOCTH.



Ilo3HaBaTenbHBIE YHMBEPCAJbHbIE Y4eOHbIe 1eiCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHUS HCIOJb30BATh MPUEMBI JIOTMYECKOTO MBIILUIEHUS MPU OCBOCHUU 3HAHMIA:
PacCKpbIBaTh CMBICI XMMHYECKUX MOHATUN (BBIAETATH WX XapaKTEepHbIE MPU3HAKH,
yCTaHABJIMBATh B3aMMOCBSI3b C JAPYTMMH TOHSATHUSIMH), HWCIOJIB30BAaTh TOHSTHS IS
OOBSICHEHHSI OTACNbHBIX ()aKTOB U SIBJICHMIA, BHIOMpPATh OCHOBAHHS W KPUTEPHUH IS
KJIacCUPUKAMKU XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEaKIuil, YyCTaHABIMBATbH
NPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKIY OOBEKTaMU HW3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxJieHus (MHIYKTUBHbIC, JEAYKTHUBHBIC, MO aHAJIOTUM), JejiaThb BBIBOJABI U
3aKJIFOYCHHS;

YMEHUE TNPHUMEHSATh B IMPOIECCE IO3HAHWS MOHATHA (IPEIMETHBIE H
METaIpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIIH, HCIOIb3YEMBbIE B XHMHH,
peoOpa3oBbIBaTh IIMPOKO NPHUMEHSEMbIE B XUMHUHU MOJENIbHbIE TNPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKast (opMyJia U YpaBHEHHE XUMUYECKOU
peakuMu — NpHU PEIIeHHH y4eOHO-TIO3HABATENbHBIX 3a/1ad, C YYETOM 3THUX MOJEIbHBIX
MIPE/ACTABICHUI BBISBISATh M XapaKTEPU30BaTh CYUIECTBEHHBIE IMPU3HAKKA H3Yy4aeMbIX
OOBEKTOB — XHMHMUYECKMX BEIIECTB W XUMHUYECKUX PpEAKIH, BBIIBIATH O0OIIHE
3aKOHOMEPHOCTH, IPUYUMHHO-CIICACTBEHHBIE CBSI3M W IPOTHUBOPEUYUS B HM3Yy4aEMbIX
IIpoLeccax v sIBJICHUSX.

Ba3oBble uccienoBarenbcKkue AeiiCTBUSA:

YMEHUE HCIOJIb30BaTh IIOCTABJIEHHBIE BONPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMS, @ TAKXKE B KAYECTBE OCHOBBI Ul (DOPMHUPOBAHMSI TMIOTE3bI MO IMPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

OpuoOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OpraHU3alMd U  [POBEICHUIO
YUYEHHUYECKUX 3KCIIEPUMEHTOB, YMEHHUE HAOII01aTh 3a XOAOM MPOLECCa, CAMOCTOATEIBHO
MIPOTHO3UPOBATH €r0 PE3yNbTaT, (POPMYIUPOBATH 000OIIEHHS U BBIBOJIBI IO PE3yJibTaTam
POBEAEHHOTO OMbITa, UCCIIEA0BAHUS, COCTABIATH OTUET O MPOJIEIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHUE BhIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH NHPOPMALIUIO PA3ITUUHBIX
BUJIOB U (OpM TMpeACTaBICHUS, MOJYy4YaeMyl W3 pa3HbIX HMCTOYHUKOB (HAy4HO-
MOMyJIsipHasl JUTEpaTypa XUMUYECKOIO COJAEpXaHUs, CIpaBOYHbIE MOCOOUS, pecypcChl
WuTepHera), KpPUTHUYECKH  OLEHUBATh  IPOTUBOPEUYMBYI0 U  HEJAOCTOBEPHYIO
uH(pOpMAITHIO;

yMEHUE MPUMEHSATh pa3IMyHble METOJbl M 3alpoChl MpPU IOUCKE U OTOOpe
MH(}OpMaMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIs1 BHIOJIHEHUS! YU€OHBIX U
MO3HABATENbHBIX 337au OMNpENeiIEHHOTO TuMa, NPHOOpeTeHHe ombiTa B 00JacTu
UCTIONIb30BaHUsI ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJAJCHHE
KyJIbTYpOIl aKTUBHOT'O HCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIEHO
BBIOMPATh ONTUMAIbHYIO (OpMy MpelacTaBieHus HH(QOpMAUMU U WILUTIOCTPUPOBATH



peraemMbie 3a/1a4r HECIOKHBIMU CXEMaMH, JUarpaMMamu, IpyrumMu ¢popMamu rpaduku
1 MX KOMOUHAIIUSIMH;

YMEHHE  UCIOJB30BaTh U aHAJIU3UpPOBATh B  Ipolecce  ydyeOHOM |
UCCJIeIOBATENILCKOM  JICSITENIbHOCTH MHGOPMALIMI0 O BJIMSHUU MPOMBIILIEHHOCTH,
CEJILCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MTPUPOTHOU CpPEIb.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

YMEHHMS 33J]aBaTh BOIMPOCHI (B XOJi€¢ Auanora v (Wju) TUCKYCCUU) MO CYIIECTBY
o0cyxmaemMoil TeMbl, POPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBHITIOJHEHUS
NPEIJIOKEHHON 3a/1auH;

YMEHUS MPEACTABIATh MOJIyYCHHbIE PE3yJIbTaThl MO3HABATEIBHOM EATEILHOCTH B
YCTHBIX M THUCHMEHHBIX TEKCTaxX; JAeNaThb MPE3CHTAIUI0 PE3yJIbTATOB BbINOJHEHUS
XUMUUYECKOTO JKCIepUMeHTa (1abopaTOpHOro OmbITa, Ja0OpaTopHOl paldOThl MO
MCCJICZIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHUSI y4eOHOTrO COTPYJHHUYECTBA CO CBEPCTHHUKAMHM B  COBMECTHOMU
MO3HABATEJIbHOW U HCCIIEIOBATEIILCKOM JEATEIbHOCTU MPU PEUICHWH BO3HUKAIOIINX
po0JIEM Ha OCHOBE YYETa OOIIMX MHTEPECOB M COTJACOBaHUS MO3UIMI (00CYXIEeHHS,
OOMEH MHEHMSIMHU, «MO3TOBbIE IITYpMbl», KOOPJAMHAIIUS COBMECTHBIX JIEUCTBUH,
omnpeJeieHe KPUTEPUEB 110 OIICHKE KaueCTBa BBHIIIOJHEHHON paboThI U JIpyTHue).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSITEIbHO ONPENENATh ILENH JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJUPOBATh W MpPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSITeIbHOCTh, BBHIOUpPATh Haubonee 3(PQPeKTUBHBIC CIMOCOOBI pEIIeHUS YYEOHBIX H
MO3HABAaTEJbHBIX  3aJlady, CaMOCTOSITEIbHO  COCTAaBIIAThH WM  KOPPEKTUPOBATH
MPEUIOKEHHBIN aNTOPUTM JEUCTBUM NPU BBINIOJHEHUU 33JaHUN C YYETOM IOJYyYEHHS
HOBBIX 3HaHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsAX, OILICHUBATH
COOTBETCTBHE IMOJYUYCHHOTO pe3yJibTaTa 3asBJICHHOW €M, YMEHHE HCIOJIb30BaTh M
aHaJM3UPOBATh KOHTEKCTHI, PEIJIAraeMbI€ B YCIOBUHU 3aJaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTEIHLHOTO COJCpPKaAHMS,
YCTAHOBJICHHOTO JaHHOU (enepanbHON pabodeil mporpaMMoid, BBIICISIIOT: OCBOCHHBIC
0o0y4YaroImMUMUCs HAy4YHbIC 3HAHUS, YMEHUS U CHOCOObI NEUCTBUMU, crienuuieckue s
MpPEAMETHON 001acTU «XUMHUS», BUJIBI JACSITEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHMS,
€ro MHTEpPIpEeTaIliy, MTPeoOpa3oBaHUIO0 U IPUMEHEHHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX
CUTYaIUsX.

K xoHmy oOyuenuss B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKHUX TMOHSITUH: aToM, MOJEKYJa,

XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(omHOpOIHAsT W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTENIbHAs aTOMHas U



MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
J0JI1 XUMUYECKOT0 AJIEMEHTA B COEIMHEHNH, MOJISIPHBINA 00BEM, OKCU, KACIIOTA,
OCHOBAHHE, COJIb, NIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKHUCIICHUS, XUMUYECKas
peakuusi, KiIacCU(pUKalMs  pEeaKlHil: peakuu COCIUHEHHUs, peaKluu
Pa3NIOKEHUS], PEaKlIK 3aMEILECHUs, PeaKIuu 00OMEeHa, SK30- U SHJIOTEPMHUUECKHUE
peaxiuu, TernoBoil 3G(eKT peakiuu, sSApo aToMma, dIEKTPOHHBIM CION atoma,
aTOMHasi OpOUTAIIb, paluyC aTOMa, XUMHUYECKAs CBSI3b, NOJIAPHAS U HEMOJspHAas
KOBAJICHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KaTHOH, aHHOH, pacTBOpP, MAacCOBas
J10JIs1 BelllecTBa (ITPOLIEHTHASI KOHIIEHTPAIKs) B PaCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSITUU U NMPUMEHSTh
3TH MOHSATHUS IPU ONMCAHUY BENIECTB U UX IIPEBPAICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJI COCTaBieHUs (OpMyYJ BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

OMpeNeNsaTh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COCIMHECHMSIX,
CTENEHb OKHUCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAIICKHOCTh
BEIIECTB K OMNpPEACIEHHOMY KJacCy COEAMHEHUW 1o QopMmysiaM, BUJ
XUMUYECKOU CBSA3M (KOBAJICHTHAS! U MOHHAS) B HEOPTaHUUYECKUX COCTMHEHUSX;
packpeiBath  cmbicn  l[lepuoamueckoro 3axkona JI. WM. Menzgeneena:
JEMOHCTPUPOBATh  IOHMMAaHUE  IEPUOJAUYECKOM  3aBUCHUMOCTM  CBOMCTB
XUMHAYECKUX JJIEMEHTOB OT MX MOJ0KeHUS B [leproanyueckoi cucreme, 3aKOHOB
COXpPAaHEHMUSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOIO
y4EHUS1, 3aKOHAa ABOTrajipo;

OMKCHIBATh U XapakTepu30BaTh TabmuuHyro Gopmy lleprogudeckoit cucteMbl
XUMHUYECKUX IJIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHas noArpynna (A-rpymnma)»
u «robounas noArpynmna (b-rpymnma)», Manbie U 00JbIINE TEPUOABI, COOTHOCUTD
o003HaueHus, KOTopele wuMerTcs B Tadmuue «llepuonnyeckas cucrema
xuMudeckux aneMeHToB [[. 1. MenzaeneeBa» ¢ 4HCIOBBIMU XapAKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsj sipa, oolee Ynucio
AJIEKTPOHOB U PacHpeIeICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTbl, HEOPraHMYECKHE BEIECTBA,
XUMHUYECKUE PEAKIUU (110 YHCIY U COCTaBY YYAaCTBYIOUIMX B PEAKLUU BEILECTB,
1o TerioBoMy b PexTy);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXkAAs OINHUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HMX KAa4E€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH NPOTEKAHUA XUMHYECKUX IMPEBPALICHUN B Pa3JIMYHBIX
YCJIOBHUSIX;



BBIUUCIISITE OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 1Mo (popMysie COeTUHEHUS, MACCOBYIO
JIOJI0 BEIIECTBAa B PacTBOpE, MPOBOAUTH PACUETHI MO YPaBHEHUIO XUMHUYECKON
peaKiuy;

IPUMEHSTh OCHOBHBIEC OIEpallMd MBICIUTEIBLHON NIeATeIbHOCTH — aHallu3 U
CHUHTE3, CpaBHEHHE, OO0OOICHNE, CHUCTEMATU3AIMIO, KJIACCU(UKAITUIO,
BBISIBJICHHE PUYMHHO--CIICICTBEHHBIX CBSI3€H — JIJIsl U3YUEHHUsI CBOMCTB BELIECTB
U XUMUYECKUX pEaKlMid, €CTEeCTBEHHO-HAYYHbI€ METOJbl TMO3HAHUS —
HAOJIOICHUE, W3MEPEHHE, MOJECIUPOBAHNUE, OKCIEPUMEHT (peasibHbId U
MBICJICHHBIN );

CJIeI0BaTh MpaBUJIaM IOJIb30BAHUSA XUMHUYECKOM NOCYIOM M J1Ta0OpaTOpHBIM
o0opynoBaHueM, a TakKe MpaBujaM oOpallleHus C BEIIECTBAMH B COOTBETCTBHU
C MHCTPYKUMSMH IO BBIIOJHEHUIO J1A0OPAaTOPHBIX XHMHUYECKUX OIBITOB I10
HOJyYEHUI0 M COOMpaHMIO ra3000pa3HbIX BELIECTB (BOAOPOJA U KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OINMPENEIEHHON MAacCOBOW JTOJEN PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U TPOBOAUTH XUMHYECKHE OSKCICPUMEHTHI IO
PacCTO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C TIOMOINBIO WHANKATOPOB
(;makmyc, henondraneny, METHIOPAHK U JPYTHE).

K koHuy oOyueHuss B 9 KJjacce mpeAMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

PACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IMOHSATHH: XUMHYECKUU DJIEMEHT,
aToOM, MOJIEKYJa, HOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIECHUSA, XHUMUYeCKas
peakuusi, XUMHUYECKasl CBs3b, TEIUIOBOM 3((eKT peakuuu, MoJb, MOJSPHBIH
00BEM,  pacTBOp,  DJIEKTPOJMUTHI,  HEIJIEKTPOJUTHI,  DIEKTPOIUTHUECKAs
JUCCOLIMAIINS, pPEaKUUd HWOHHOro OOMEHa, Karajau3aTop, XHMHYECKOe
paBHOBecHe, OOpaTUMble U  HEOOpaTUMble  peakUuu, OKHUCIUTEIbHO-
BOCCTAHOBMUTEJIBHBIE PEaKIUH, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCIICHUE U
BOCCTaHOBJICHHUE, aJUIOTPOIIHNS, aM(pOTEpPHOCTb, XUMUYECKas CBs3b
(KoBaJieHTHAas, MOHHAs, METAJNINYECKasi), KpUCTAIUTMYECKas peETKa, KOppo3us
METAJJIOB, CIUIABbI, CKOPOCTh XMMHUYECKOM pPEAKLMH, MPENEIbHO TOIMyCTUMAas
koHueHtpanusa [I/IK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHMYECKHUX IOHATHW U NPUMEHSATH
JTHU MOHATHS IIPU ONMCAHUY BEIECTB U UX IIPEBPALLCHUN;

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJMKY JJisi COCTaBjieHUs (OpMyJ BEIIECTB U
YPABHEHHUN XUMUUYECKUX PEAKLINM;

OIpEeAeATh BAJICHTHOCTh U CTCIEHb OKHUCICHUS XHUMHUYECKUX DIEMEHTOB B
COCAUMHEHUAX  pPa3iIMYHOIO  COCTaBa,  MPUHAMICKHOCTH  BEIUECTB K
onpenen€éHHOMY KJIACcCy COEIUWHEHUU Mo (QopMynaMm, BUJ XUMHUYECKOM CBSA3U



(KoBaJIeHTHAs, MIOHHAS, METAJJINYECKAs1) B HEOPraHUUECKUX COCAUHEHUSIX, 3apsi]
MOHA TI0O XUMHUYECKOW ¢opMyre, XapakTep Cpeasl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCIMHEHUHN, TUMN KPUCTALIMYECKOM PEHIETKU KOHKPETHOTO
BEIIECTBA;

packpeiBath cMbica Ilepuomnueckoro 3axkoHa [J[. WM. Menaeneesa u
JEMOHCTPHUPOBATH €0 TIOHUMAaHHE: OMHUCHIBATh U XapaKTEPHU30BATh TAOIHMIHYIO
dopmy [lepuomnueckold CUCTEMBl XUMHUYECKUX DJIEMEHTOB: pa3ndyaTh TMOHITHS
«raaBHas noArpynmna (A-rpynmna)» u «rnodounas noarpynna (b-rpymnmna)y, manbie
U OoJbllIME TMEPUOJIbl, COOTHOCUTH O0OO3HAUYEHHs, KOTOpPhIE MMEIOTCS B
NePUOJUYECKON TabiuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAll siapa, oOlIee YUCIO 3JIECKTPOHOB U
pacrpenieieHie HUX IO  DJEKTPOHHBIM  CJIOSIM),  OOBSCHITH  OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB JJIEMEHTOB W HX COEAUHEHUW B
npeAenax MajblX MEpUOJOB W TUIABHBIX MHOATPYHN C YYETOM CTPOCHHS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XMMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakinu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEaKIUHU BEIIECTB,
no TeriIoBoMy 3(deKTy, Mo M3MEHEHHUIO CTENEHEW OKHUCICHHS XUMUYECKHX
AJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBAThH) OOIIME U CICIU(DUUECKNEe XUMUYECKUE CBOMCTBA
MPOCTBIX W CJOXKHBIX BEIECTB, TMOJTBEPXKJasi ONHUCAHUE IpPUMEpaMu
MOJIEKYJISIPHBIX Y HIOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;
COCTaBJIATh YPAaBHEHUS JIEKTPOJUTHUYECKON AUCCOIMALNMA KUCIOT, IEI0Ue U
COJICH, TIOJHBIE M COKpAIIEHHbIE YpaBHEHUS pEaKIMii HOHHOTO OOMEHa,
YpaBHEHUSI PEAKIUM, MOATBEPKAAIONIUX CYIIECTBOBAHUE T€HETUYECKOW CBSI3U
MEK]1y BEIllECTBAMHU PA3JIMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuui
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKInii;
MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX CTpPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPAIEHUN B Pa3IMYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MAacCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (OopMyJie COCTUHEHUS, MACCOBYIO
JIOJIF0 BELIECTBA B PacTBOpE, MPOBOJUTH PACUETHI MO YPABHEHUIO XMUMHUYECKOU
peaKkIuu;

coOyiroaTh MpaBWja TMOJb30BAHUS XUMHUUYECKOW MOCYI0N M J1a00paTOpHBIM
o0opy0BaHUEM, a TaKKe IIpaBuia oOpaIieHus ¢ BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIUSIMUA TI0 BBIMOJHEHUIO J1A0OPATOPHBIX XUMHUYECKUX OIBITOB I10
MOJIYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U YTIEKHUCIOTO
rasa);



MIPOBOJIUTHh PEAKIMHU, MOJATBEPKAAIOIIME KAYECTBEHHBIM COCTaB pPa3IUYHBIX
BEILIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPUA-, OPOMHI-, HOAMI-, KAapOOHAT-
, hocdart-, cuukar-, cynbQar-, THIAPOKCUI-UOHBI, KATUOHBl AMMOHHUS U HOHBI
U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;

MPUMEHATH OCHOBHBIE ONEpPALUHA MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYUHHO-
CIEACTBEHHBIX CBSI3€M — M1 HM3Yy4YEHUS CBOWMCTB BEIIECTB U XHUMHYECKHUX
peakiMii, €CTEeCTBEHHO-HAYyYHbIE METO/IbI MIO3HAHUS — HAOIOJACHUE, U3MEPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

depepanbHasa paboyas nporpamma | Xumms. 8—9 knaccol (6a3oBbii

8 KUIACC
KounyecTBO 4acoB
Ne HanmenoBaHue pa3jiesioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U MIPAKTUYECKOU 5 2 bubmorexa HOK
' P https://m.edsoo.ru/7f41837c
JIeSATETILHOCTH YeJIOBEKa
bubnuoreka [{OK
1.2 B 15 1
CHIECTRA I XHMITICCKHE peaktii https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoa. ITonsitie 00 5 bubmuoreka [IOK
' OKCHIaX https://m.edso00.ru/7f41837c
Bonopoa.Ilonsatue o kuciorax u bubmmnoreka HOK
2.2 8 1
COJISIX https://m.edso0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuoreka [IOK
2.3 5 1 1
OCHOBaHHMSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuoreka [{OK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pazueny 30

Pa3nen 3. [lepunoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux jieMeHToB [[. U. MenaeneeBa. Ctpoenne aTroMmoB. XUMHYeCKasi CBA3b.

OKHCANTENBLHO-BOCCTAHOBHUTEIbHbIE Pe€akIuu

3.1

[lepronnueckuii 3aKOH U
Ilepronnueckas cucrema

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma
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XUMHYECKasA CBI3b.

bubnunorexa LIOK
2 - 1
3 OricIHTNBHO 8 https://m.eds00.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bubnunorexa LIOK
n 1
TOTO 10 paspery > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOT'PAMME
9 KJITACC
KosunyecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM DuiekTpoHHbIE (UG POBDbIE)
Ne i/ Konrpoubnbsie IIpakTnuyeckme
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. BemecTBO 1 XMMHU4ecKHe peaKuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIEKTPOIUTHYECKAST JUCCOLIHAITHSI. 8 1 1 bubmuoreka [JOK
' XHUMHUUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX cOeIMHEHUS
2.1 OO0mas XxapakTepuCTUKa XUMHYECKUX 4 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f41a636

OO01mas XxapakTepUCTHKA XUMUIECKUX

R bubmuorexa [JOK
22 oaemenros VIA-rpymrsl. Cepa u e€ 0 https://m.eds00.ru/7f41a636
COEIMHEHHS
OO01mas XapakKTepUCTHKA XUMHUYSCKUX
2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 bubmmorexa LHOK
' Py ' ’ p https://m.edso0.ru/7f41a636
COENMHEHHS
OO01mas XapakKTepUCTHKA XUMUYCCKUX
2.4 sneMeHToB IVA-rpynmnet. Yrnepoa u 8 bubnnorexa LIOK
' . PYIIBL. PO https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazmeny 25
Pazgen 3. MeTa/IbI M BX COeTUHEHU S
. bubmuoteka [JOK
31 Obmwe cBoiicTa MeTaIOB 4 https://m.edsoo.ru/7f41a636
N bubmmorexa [JOK
3.2 BaxkHelme MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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OcHoOBHBIE BHU/ADBI I€ATCJIBHOCTH oﬁyqammnxm

8 KJIACC
HaumenoBanune
Ne KomnnuectBo OCHOBHBIE BUIBI IEITEIILHOCTA
pa3aeaoB U TEM Conepxanue 00y4deHuUsI
n/n 4acoB oOy4Jaronmxcs

y4eOHOro mpemMera

Pa3nen 1. [lepBonayajibHbIe XUMHYECKH

¢ NOHATHHA

11

XuMUs — BaKHas
00J1aCTh
€CTECTBO3HAHUS U
MPAKTUYECKOMN
JIeSITCIHOCTH
YyeJI0BeKa

5

[Ipenmer xumuu. Poiab XuMum B )KU3HU
YeJioBeKa. XUMUS B CHCTEME HayK.

Tena u BemecTBa. PU3NYECKHUE CBOWCTBA
BEIIIECTB. ATpEraTHOE COCTOSIHUE
BemiecTB. [ToHsATHE 0 METO1aX TTO3HAHMS
B XUMHUM. UUCTHIC BEILIECTBA U CMECH.
CriocoObI pa3ieIeHUs] CMECEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaTopHbIM
000pyTI0BaHUEM.

dusnveckue cBoMCcTBa 00pa3IoB
HEOPTaHWYCCKUX BEIIECTB — METAJIOB

1 HEMETAJIJIOB.

CniocoOnI pa3eneHust cMecei
(bunpTpOBaHKE, BRITAPUBAHUE,
JUCTUIIIALIMSL, XpoMmaTorpadusi).

PackpbIBaTh CMBICH H3y4aE€MbIX ITOHSATHH.
PackpwIBaTh posib XUMHUU B IPUPOJIE U
YKU3HU YEJIOBEKA, €€ CBA3b C IPYTrUMU
HayKaMmH.

PaznmmuaTh 4ncThIE BENIECTBA U CMECH,
OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
PaznnyaTe u3ndeckre 1 XUMHUECKHE
SIBJICHUSL.

CnenoBaTh aaropuTMaM MCHOJIb30BaHUS
AKCIIEPUMEHTAJIbHBIX METOJ0B —
HaOJII0/ICHUS ¥ DKCTIEPUMEHTA.
HaOmronaTh ¥ onuceIBaTh OOBEKTHI

IIpY MPOBEACHUM IEMOHCTPALIUH U
J1a00paTOPHBIX OMBITOB MO U3YYEHUIO
(U3UICCKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3ICJICHUS] CMECEU BEIIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
P pa3AeieHUN cMecel (Ha mpumepe
OYMCTKHU NMOBAPEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue GuU3ndecKux
CBOMCTB 00pa3Li0B HEOPIraHUYECKUX
BEIIECTB.

N3yyenue cnocoboB pa3ieneHus cMecei
(C MOMOIIIbIO MAarHUTA).

Ilpakmuuecxue pabomui:

Ne 1. IIpaBuna paboThl B 1aOOpaTOpUu 1
npuEMBbI 00palleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OUYHCTKHU NMOBAPEHHOU COJIN)

IpaKTHUeCcKoi paboThl Ne 2.

CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10i 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpaIieHus: ¢ XMMUYECKUMHU BEIIeCTBAMHU
B COOTBETCTBUM C HHCTPYKLHEH

IIPU BBIITOJIHEHUH ITPAKTUYECKON

pabotsr Ne 1.

BricTpauBathk pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, IPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMHUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocTeie U cnoxHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHUE.

Xumudeckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKHUX JIEMEHTOB.
3aKOH IMOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHTENIbHAS aTOMHAas1 Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAS Macca.
MaccoBas 105 XUMHUYECKOT0 AJIEMEHTA
B COCJIMHEHHNH.

Onpenenars NpU3HAKKA XUMUYECKUX
peaKIMii, yCIOBHS UX TPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMUYECKHUX SIBJICHUIN C TOUKHU 3pEHUs
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
KnaccuduimpoBars xummieckue
peakuuu (110 YUCIy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEILIECTB).

Cocransath Gpopmysibl OMHAPHBIX
BEILECTB N0 BAJICHTHOCTH U ONPEIEIATh
BaJIEHTHOCTb 110 (JOpMyJIaM BEILECTB.
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KomnuectBo BemecTBa. Mois. Monspaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértsl o hopmMysiaMm XUMUYECKHUX
COEMHECHUM.

PU3NYECKUE U XUMHUYECKUE SIBIICHUS.
Xumuyeckasi peakius u e€ mpu3HaKu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XHUMUYECKUE YPABHECHUS.
Knaccudukanuys XuMU4eCKUx peakiui
(coemuHeHus, pa3IoKEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEILIECTB — METAJIJIOB U
HEMETAJLJIOB.

OOpa3sIisl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue saBieHus (TUIaBjIeHUE BOCKa,
TastHUE JibJIa, paCTHpPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJCHCAIIHS
BO/IbI).

XUMUYECKHE sIBJICHUS (TOPEHHE CBEYH,
MPOKAJIMBAaHUE METHOM TPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI UJIU MeJia

C COJISTHOU KHCJIOTOM).

Hab6nronenue npu3HakoB NpOTEKaHUS

PaccraBisaTs koahhunreHTs!

B YPAaBHEHUSAX XUMHUECKHUX pEaKLUi.
Habumronate u onuceiBaTh 0ObEKTHI

IPU IPOBEIECHUH IEMOHCTPALUI U
1a00paTOPHBIX OIBITOB.

IIpoBoauTh BeIYMCIEHUS IO (POpMyIIaM
XUMHUYECKUX COEAMHEHUIN U YpaBHEHUSIM
XUMUYECKUX PEAKLIUIA.

[IpuMeHATh €CTeCTBEHHO- HAy4YHbIE
METO/Ibl TO3HAHUS (B TOM UHKCIIe
Ha0JII0IeHUE, MO/ICTUPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICIIUTENILHOMN IEATETbHOCTH
(cpaBHEHME, KIacCU(PUKALIMS)
BricTpanBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha UHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHUCJIOTHI C XJIOPUJOM Oapusi, MOTy4eHUE
U pasnoxeHue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeiesa ¢ pactBopoM coau meau (11).
OMBIThI, WTIOCTPUPYIOIINE 3aKOH
COXpPaHEHUS MACCBHI.

Jlabopamophvie onvimoi:

Co3nmanne Mozenei MOJIEKyJ
(I1apoCTEepIKHEBBIX).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.

HaOmronenue dpuzndeckux (MaaBlieHUE
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropenue cBeuu, MPoKaITUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HaOmronenue u onucanue Npu3HaKoOB
MPOTEKAHUST XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEIBHON MOJIEKYJIIPHOU MacCChI
BEILIECTB, MOJISIPHOW MacCChl, MaccChl
BEIIIECTB, MACChI M KOJINUECTBA BEIIECTBA;
MacCOBOM JI0IM XUMUYECKOTO SJIEMEHTA
o (opmyIie coenMHEeHMUS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIMYCCTBA, MaCChl BCIIICCTBA

10 U3BCCTHOMY KOJIMYCCTBY, MACCC
pe€arcHTOB UJIM IIPOAYKTOB pCAKIINU

Hroro no pazneny

20

Pa3ue.11 2. Baxkneiimmue NMpEeaACTABUTE/IN HECOPTAHNYIECCKUX BEIIECTB

2.1

Bosnyx. Kucnopon.
Iloustue
00 okcugax

6

Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxkaenue kuciopoaa

B MIPUPOJIE, PUBNUECKUE U XUMUYECKUE
cBOMCTBa (peakuuu roperusi). OKCHUIbl.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JIA0OPATOPUH U
MPOMBIIIJIEHHOCTH. KpyroBopot
Kucjaopoa B mpupojae. O30H —
aJUIOTpOTHAsE MOIU(UKALIMS KUCIOPOa.
TennoBo#t 2PHEeKT XUMUIECKON peaKkivH,
TEPMOXUMHUYECKHE YPABHEHHUS, IK30-

U DHAOTEPMHUUECKHE peakinu. TOIIuBO:
yToJb U METaH. 3arps3HeHne BO3IyXa,
YCWICHHE MapHUKOBOTO 3(dekTa,
pa3pyllieHre 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

KauectBeHHOE orpeziesieHne coiep KaHus
KHCJIOPOJa B BO3yXe
[Tonyuyenue, cobrpanue, pacrno3HaBaHUE

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
U1 cOCTaBJIeHUs (POPMYJI BELIECTB,
MOJICKYJISIPHBIX YPaBHEHHH XUMHUECKUX
peakuuii ¢ yduacTueM KUCIopoJia.
XapakTepu3oBarh (ONMHUCHIBATH) COCTAB
BO3/yXa, PU3NUECKHe U XUMHUECKHE
CBOMCTBa KMCIIOPO/Ia, CIOCOOBI €ro
NOJTy4eHusl, TPUMEHEHUE U 3HAUYCHUE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBaTh peakluy TOPEHUS U
MEJIEHHOTO OKWCJICHHSI.

OOBACHATH CYITHOCTh SKOJIOTHUECKHUX
npo0JieM, CBSA3aHHBIX C 3arpsi3HEHUEM
BO3/lyXa.

CrnenoBaTh mpaBmiiaM 0€30TMacHOM
paboThI B 1a0OpATOPUH MPU
UCTIOJIb30BaHUU XUMUYECKON TIOCYIbI U
000pyI0BaHUs, a TAKKE MpaBUIaM
oOpallieHus: C TOPIOYMMH BEILIECTBAMHU.
[InannpoBaTh U OCYIIECTBISATH Ha
IPAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KUCIIOPOJA.
HaOnronenue B3auMo1eicTBYS BEILIECTB
C KHUCIJIOPOJIOM U YCIOBUSA
BO3HMKHOBEHUS U MPEKPALIECHUS TOPEHUS
(moxkapa).

JlabopamopHhuwiii onvim:

O3HakoMJieHHE ¢ 00pa3laMi OKCHIOB U
ONMCAHUE UX CBOWCTB.

IIpakmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHCJIOpOJAa, U3yYEHHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KMUCJIOPOa U
030Ha HA OCHOBAaHUU aTOMHOM MacChl
XUMHYECKOTO DJIEMEHTA;

KOJINYECTBA, MACChI BEILIECTBA

110 YPAaBHEHUSAM XUMHUYECKUX PEAKIINit

IPOBOJUTH HAOJIO/ICHNS, 1€JIaTh BBIBOIbI
1O pe3ysbTaTaM dKCIIEPUMEHTA

IpU IPOBEACHUM JTAOOPATOPHBIX OMBITOB
U IPAKTUYECKOMN pabOTBHI.

BbIyucisTh KOJIMYECTBO BEILIECTBA,
00BEM raza o popmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyTIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
U YCTHBIE€ OTBETHI C OIIOPOI

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XUMHAU

2.2

Bonopoa. [loustue
0 KHUCJIOTaX M COJISIX

Bonopoxn — anemMeHT u npocToe
BemecTBo. Haxoxaenue Bogopoa

B IIpupoJie, pusznueckue u XMuMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nonyyeHus. Kucmorel u comnu.
MounsipabIit 006EM ra3oB. Pacu&Tsl

110 XUMHYECKUM YPABHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuyenue, cobupanue u

PackpbIBaTh CMBICT N3y4aeMbIX MOHATHM
Y IPUMEHSTh 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLECHUN.
XapakTepu3oBaTh (OMHUCHIBATH)
dbu3nYecKre U XUMUUECKHE CBOMCTBA
BOJIOPOa, CIIOCOOBI €ro MOTyUYEeHHUS,
IPUMEHEHHUE.

Cobupath npudop M5 MOTyUCHUS
BOJOPO/JA.

Hcnonp30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacro3HaBaHKE BOJIOPO/IA.
B3aumoeiicTBruE BOJOPOa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzauMmoelicTBuEe KUCIOT ¢ METaJIaMH.
Ilpakmuueckas paboma.

No 4. TTonyuenue u coOupaHue BOJI0OpOa,
M3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJIMYECTBA BEIISCTBA ra3a

10 €r0 U3BECTHOMY KOJIMUECTBY
BEIIIECTBA UJIN 00BEMY;

00BEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIICHUI
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKLHil ¢ y4aCTHEM BOJOPOA.
Brraucists MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BeIeCTBa;

[TpoBOIUTH pacdETHI IO YpaBHCHUSM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
VI MIPOAYKTOB PEAKITUH.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1ab0OpATOPUH MPU
UCIOJIb30BAHUU XUMHUECKOU MTOCY/IbI U
000pyI0BaHUs, a TAKKe MTpaBUIaM
oOpalieHus: ¢ rOprOYUMH BEIECTBAMHU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MPAKTUKE XUMUYICCKHEC IKCIICPUMEHTHI,
IIPOBOIUTH HAOJIOICHNS, ICJIaTh BHIBOIBI
0 pe3yybTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TPYIIIIS

2.3

Bopa. PactBopsl.
Ilouarue
00 OCHOBaHUIX

duznueckue cBoiicTBa BoAbl. Boma kak
PacCTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BO/IBI.

OcHoBaHu4.

PackppiBaTh CMBICIT H3y4aeMbIX TTIOHATHI
Y IPUMEHSTH 3TH MMOHATHS IMPU ONTUCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLICHUN.
XapakTepu3oBaTh GU3UIECKHUE U
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PacTtBOpbI. Pos1b pacTBOPOB B IPUPOJIE U
B JKU3HHU 4YesioBeka. KpyroBopoT BoAbI
B MIPUPOJIE. 3arpsi3HEHUE MPUPOTHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOAHBIX BOJ.
HacelileHHbie 1 HEHACHIIIICHHBIC
pacTtBOpbL. PacTBOpHUMOCTH BEIIECTB

B BoJic. MaccoBas 10J1d BEIecTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBopeHue BEIECTB C pa3IniHON
PaCTBOPUMOCTHIO.

B3anmopaeiicTBre BOAEI ¢ METAJIAMA
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
1IEJIOYEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PacTBOPEHUS BEIIECTB C Pa3INYHON
PacTBOPUMOCTBHIO.

[TIpurorosiieHue pacTBOPOB

C ONPEICIEHHON MaCCOBOM J0OJIEH
PacTBOPEHHOIO BELIECTBA.
Ilpakmuueckas paboma

No 5. IIpuroToBieHue pacTBOpOB

C ONPENEIEHHON MACCOBOM J0JIEN
PAaCTBOPEHHOTO BEILIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBL, €€ POJIb KAaK
pacTBOPUTENISA B IPUPOJHBIX MMPOLECCAX.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKkuui ¢ y4aCTUEM BO/IBI.

OOBICHATDH CYIIHOCTh IKOJIOTHYECKUX
po0sIeM, CBS3aHHBIX C 3arPA3HEHUEM
IPUPOJIHBIX BOJI, CIIOCOOBI OUUCTKH BOJbBI
OT MpUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsi3HEHHUS.

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJBI 110 PE3YyJIbTaTaM
JKCIIEPUMEHTA ITPU POBEAECHUHN
71a00paTOPHBIX ONMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCII0JIb30BAHUU XUMHYECKOU MTOCYIbI U
000py10BaHUSI.

[IpoBOANUTH BBIYKCIICHUS C IPUMEHEHUEM
HOHSTHUS «MaccoBasi 10115 BELIECTBA

B PacTBOPE.

BricTpanBaTh pa3BEpHyThIE IMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MTOHITHS «MaCCOBas
JIOJIsI BEIIIECTBA B pacCTBOPE»

MCTIOJIb30BATh U3YYEHHBIN ITOHSITUNHBIN
arnmapar Kypca XUMuHU

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIMHEHUN

11

Knaccudukanus HeopraHmueckux
coequHenuid. Oxcuasl. Knaccudukarms
OKCHUJIOB: cojieo0pa3yronine (OCHOBHbIE,
KHCJIOTHBIC, aM(pOTEpHBIC) U
HecosieoOpasyromue. Homenknarypa
OKCHJIOB. DU3NYCCKHE M XUMUICCKHE
cBOMCTBa OKCHIOB. [lorydeHrne OKCUI0B.

OcHoBanusi. Knaccudukaiiyst oOCHOBaHUM:

IEJIOYHA U HEPACTBOPUMBIE OCHOBAHUS.
HomenknaTtypa ocHoBanmil. ®u3nyeckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHUM.
[Tosryyenne OCHOBaHUU.

Kucnotsl. Knaccudukaus Kucior.
Homenknatypa kuciot. @usndeckue
U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTayuioB H.H. bekeroa.
[Tosyuenue KUCOT.

Conu. HomeHkiatypa coneil.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conent. [lomyuenue conen.
['eneTnyeckas CBsI3b MEXKIY KilacCaMU
HEOPTaHWYECKUX COCTMHECHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nuzydaemole
BEIIECTBA 10 COCTABY U CBOMCTBAM.
CocTaBnsath (HhOpMyIbl OKCHIOB, KMCIIOT,
OCHOBaHMH, COJICH U Ha3bIBaTh UX

10 MEKTyHapOIHOM HOMEHKIIATYpE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMHUYECKUX CBONCTB
U3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHM OTHOCSITCSI.

CocTaBisITh MOJIEKYJIIPHBIE YPaBHEHUS
peaKuuii, MIUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOICTBA U CITOCOOBI
MIOJTyYEHUS BEIIECTB U3YUCHHBIX
KJIACCOB/TPYIIII, a TAKkKe
MOJTBEPKAAIOIINX TEHETHUECKYIO
B3aMMOCBSI3b MEXKYy HUMH.
[Tpon3BOaUTE BEIYUCICHHUS

110 ypaBHEHUSIM XUMHUYECKUX PEAKITUH.
[TmarrpoBaTh U OCYIIECTBISTH

Ha MPAKTUKE XUMHUIECKHE
AKCIIEPUMEHTBHI, TPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI IO PE3YNIbTaTaM
AKCIIEPUMEHTA IPU NPOBEACHUN
1a00paTOPHBIX OIBITOB U MPAKTUYECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMBIThI, WTIOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

OrnpeneneHue pacTBOPOB KHUCIOT U
LIEJI0YEN C TOMOUIBIO UHANKATOPOB.
N3ydenne B3auMOIEVCTBUS KUCTIOT

C METAJUIAMH, PEAKLINNA HEUTPATIA3ALUN.
BzaumopericTBre pactBopa CEpHOU
KuCJI0ThI ¢ okcuaoMm meau (II).
ITonmydyeHne HEpaCTBOPUMBIX OCHOBAHUU.
BriTecHEHME OTHOTO METAIIA APYTUM
W3 pacTBOpa COJIH.

lIpakmuueckas paboma

Ne 6. Pemenune skcriepuMeHTAIBHBIX
3a7a4 1o reMe «BaxxHenmme Kkinaccol
HEOPraHUYECKUX COCITMHEHUIN.
Buiuucnenus:

110 YPaBHEHUSM XUMHUUYECKOW PEAKIINU:
KOJIMYECTBA BEIECTBA, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU
MPOAYKTOB pEAKIIUU

pabor.

Crnenosats npaBuiiam 0e30macHOM
paboThI B TabopaTopuu

IIPU UCIIOJIH30BAHUU XUMHUECKOU
MOCYJIbl U 000PYI0BAHMUSI.
BricTpauBath pa3BépHyTHIC TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YUYECHHBIN OHATUNHBIN
ammapar Kypca XuMUHu

Hroro no pazueny:
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Pa3nea 3. [lepuoanueckuii 3axoH u [lepuoaunyeckas cucrema xumuieckux 3iemeHToB Jl. U. MenneseeBa. Ctpoenune

aToMOB. XUMHYecKasa cBsi3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKInu

3.1 | Ilepnoamueckwmii
3aKOH U
Ilepnonnueckas
cucrema
XAMHYCCKHX
3JIEMEHTOB

Crpoenune aTroma

. . Menaeneena.

7

[lepBbie MONBITKU KJIacCU(DUKALIAN
XUMHYECKUX 3JIEMEHTOB. [ToHATHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(11eJI0YHBIC U IIEI0YHO3EMETbHBIE
METaJIJIbl, TaJIOT€HbI, UTHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMA XUMHUYECKUX IJIIEMEHTOB

J.N. Menneneesa. Koporkoneprnoanas n
JUTHHHOTIEPUOIHAST (hOPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemeHToB [[.11. Menneneesa. [lepronasl
v rpynibl. PU3NYECKU CMBICTT
MOPSAKOBOI0 HOMEpa, HOMEPOB MEPUOIa
Y TPYIIIbI 3JIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3oromnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX
20 XMMUYECKUX DJIEMEHTOB
ITepnoaudeckoi CHCTEMBI

J.N. MenaeneeBa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA

IO €10 MoJoXeHuto B [leprnoanueckoit
cucteme JI.11. Menaeneena.
3aKOHOMEpPHOCTH U3MEHEHHUSI pajuyca

PackpbIBaTh CMBICI IEPUOIAYECKOTO
3aKOHa.

OnuckIBaTh CTpOEHUE TAOTUIIBI
«llepnonnueckas cucreMa XUMHYECKUX
anemeHToB /.M. MeHnaeneeBay.
MonenupoBaTh CTPOCHUE aTOMa,
SHEPreTUYECKUX YPOBHEHN U MOLYPOBHEN
IIPU IOMOIIH PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYpalnii U 3JEKTPOHHO-
rpaguieckux Gopmyi.

[TosicHATh pU3MYECKU CMBICIT
MOPSAIKOBOIO HOMEPA, HOMEPOB MEpUOIa
Y TPYNIBI SJIEMEHTA.

XapakTepu3oBaTh XUMHYECKUE SJIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KAJIbLIUN
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [lepuonnueckou cucreme

J.1. Menneneena.

OOBsACHATH 00ITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB (U3MEHEHHE PAJINYCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B IIpeJIeJIaX MAJIbIX IEPHUOJOB U TIIaBHBIX
NOATPYHI C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIINYECKUX
CBOWCTB 10 TPYINaM U MEPUOIaM.
3Hauenue [leproanueckoro 3aKkoHa u
[Teproan4eckoi CUCTEMBI XUMHYECKHUX
AJIEMEHTOB JIsl PA3BUTHS HAYKHU U
npakTuky. /.M. MenneneeB — yu€Hblil 1
rpaXkJaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMojelicTBUE THIPOKCUIA ITMHKA

C paCTBOpPaMM KHUCJIOT U IIEI0YEH.
MogenupoBanue CTpOCHUS MOJIEKYII
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuna «llepuonnueckas cucrema
XAMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimwl
O3HakoMJIeHHE ¢ 00pa3aMi METAJJIOB U
HEMETAJIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIC TUCHMEHHbBIE
U YCTHBIE OTBETHI C OIIOPOI

Ha UH(POPMALIMIO U3 YYEOHUKA U APYTHX
UCTOYHHUKOB, B TOM uncie VHTepHera

3.2

XUMHYECKasl CBA3b.
OKHCIINTEIILHO-
BOCCTAHOBUTECIIHLHBIE
peakuumn

Xumuyeckas cBsizb. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHASI) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUYECKHUX
snemMeHToB. oHHas cBs3b. CTEIEHb
okuciieHusi. OKUCIUTENbHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iporeccs

PackpbiBaTh CMBICIT M3y4aeMBbIX TOHATHH.
OnpenensTe BUJ XUMUUYECKOHN CBSI3H

B COCIMHCHMH.

MopenupoBaTb CTPOEHUE MOJIEKYJI

IIPY MMOMOILM PUCYHKOB, MOJEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
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OKHCJICHHSI 1 BOCCTAHOBJICHHUSI.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XUMHUYECKHUI SKCIIEPUMEHT: N3yUYeHUE
00pa3IioB BEIIECTB METAUIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
THAPOKCH/IA IITHKA C PACTBOPAMH KUCIIOT
U TIEJIOYEH, MPOBEACHHUE OIBITOB,
WJUTFOCTPUPYIOITUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHCHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHI, WITIOCTPUPYIOIINE TTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuit (ropeHue, peakiuu
Pa3NOKEHHUSI, COSTMHEHUS )

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POpPMYIT BEIIECTB,
AJIEKTPOHHOTO OalaHCa PEaKITH.
Onpenensite CTENEHb OKUCIEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB 110 OpMyIaM H
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COE€IMHEHUH 10 CTENCHU OKHUCIICHUSI
aTOMOB XMMUYECKHUX JIEMEHTOB.
Ornpenensit OKUCIHUTEND U
BOCCTaHOBUTEND. PaccTaBisTh
KO2(PPULIMEHTHI B CXeMaX MPOCThIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOTO
Oananca.

HaGnronaTe XuMHUYECKHE OTBITHI

10 IJIaHy, aHAJTU3UPOBATH U JIETaTh
BBIBO/IbI.

Ucnonws3oBate UKT nist cozganus
MOJIEIIEH, TOATOTOBKHU MPE3CHTALINH,
JIOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpPHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
UHPOPMAIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHUKOB, B TOM uucie MHTepHera

Wroro o pazgeny 15
PeszepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME

36




depepanbHasa paboyas nporpamma | Xumms. 8—9 knaccol (6a3oBbii

9 KJIACC
HaumenoBaunue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3/iesioB U TEM Conepxxanue 00ydeHus
n/n 4acoB oOy4Jaronmxcs

y4eOHOro npeaMera

Pa3jnen 1. BemnecTBO M XMMUYeCKHE PeaKINH

1.1

IloBTOpEeHue n
yriyOsieHue 3HaHu|
OCHOBHBIX pa3/IeioB
Kypca 8 kiracca

5

[Iepunoanueckuii 3akoH. [lepuonnyeckas
CHCTEMa XMMHUYECKHUX DJICMCHTOB

JI.N. Menpneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB
XAMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX
MIEPHUOJIOB, KAJIHS, KATBIUS U UX
COCJIMHEHUN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepnoanyeckol cucteMe U CTpOEHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKOU
CBsI3U. THITBI KPUCTAJUTMYECKHUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKY U BUJIa XUMUYECKON CBA3U.
Knaccuduxanust 1 HOMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XMUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHCHUI, TeHETUYECKas CBSI3b
HEOPraHUYECKHUX BEIIECTB.

XapakTepu30BaTh XUMHUYECKHUE JIEMEHTBI
MIEPBBIX TPEX NEPUOIOB, KA U KaJIbLIUA
I10 UX I0J0keHuto B [lepuoanueckon
cucteme /1. 1. Menaeneena.
Knaccuduimpoats 1 Ha3bIBaThH
HEOPraHUYECKHUE BEIIECTBA U3YYECHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKUE
CBOWCTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA MPUMEpPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKuuil.

Onpenenste BUJ XUMUYECKOUN CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKH
BEIIECTBA.

[Tporuo3npoBars CBOMCTBA BELIECTB

B 3aBUCHMOCTH OT UX CTPOCHUS.
BricTtpauBaTh pa3BEpHYTHIEC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uH(popMaIuio U3 yueOHUKa U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJICTIIMU
KPUCTALTNYECKUX PEIIETOK
HEOPraHMYECKHUX BEIECTB — METAJLJIOB
U HeMeTaJlyIoB (TpaduTa u aiMasza),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

WCIIOJIb30BaTh U3YYECHHBIN ITOHATUMHBIN
arnmapar Kypca XUMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHUYECKUX
peakiui

Knaccudukanus XuMu4eckux peaxiun
10 pa3IMYHBIM MpU3HAKaM (10 YUCITY U
COCTaBY yYaCTBYIOUIMX B PEAKIIUU
BELIECTB, N0 TEIJIOBOMY 3P QEKTY,

10 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TIO YYACTHUIO
KaTajn3aropa). JK30- U
SHJIOTEPMUYECKUE PEAKLINH,
TEPMOXUMHUYECKUE YPABHCHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOUN
peakiuu. [Tonsitue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMUUYECKUX PEAKIIHIX.
[ToHsITHIE O TOMOTEHHBIX U TeTePOTEHHBIX
peakuusx. [lonsTue o karanuse.
[ToHsiTHE 0 XMMUYECKOM PABHOBECHH.
@DaKTOpHI, BIAUSIONINE HA CKOPOCTh
XUMHUYECKOUN pEaKIUU U MOJI0KEHUE
XUMUYECKOTO PaBHOBECHSI.
OKuCANTENPHO-BOCCTAHOBUTENBHBIC

PackppIBaTh CMBICIT U3yYa€MbIX MTOHSATHIA
Y IPUMEHSITh T MOHSTHUS MIPU OMTUCAHUU
CBOMCTB BEILECTB M MX MTPEBPAILCHU.
KnaccuduimpoBatbs XuMuyeckue
PEaKIUU 0 Pa3IUYHBIM MPU3HAKAM.
YcraHaBnuBaTh 3aBUCUMOCThH CKOPOCTH
XUMHYECKOUN peaKuu OT Pa3InyHbIX
(haxkTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBpaIeHU
B PA3JINYHBIX YCIOBUSX.

OnpenensaTe OKUCIUTED U
BoccTanoButenb B OBP.

CocTaBsATh 2JIEKTPOHHBIN OanaHc
peakiuu.

[Tpou3BOANTL BBIYUCIICHUS

10 XUMHYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC TUCHbMEHHBIE
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pEeaKIMH, FIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuun. CocTaBieHUE ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX
peakuuii ¢ UCTIOIb30BAHUEM METO/1a
AIIEKTPOHHOTO OaiaHca.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3JEUCTBUSA
pa3IMYHbIX (PaKTOPOB.

OnBITHL, WILTIOCTPUPYIOIINE TPUMEPHI
OKHCIIUTETHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIoKEHUsI, COCTUHECHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACChI
peareHToB WU MPOJYKTOB 11O
ypaBHEHUSM XUMHUECKUX PEaKInit

Y YCTHBIE OTBETHI C ONIOPOU

Ha HHQpOpMAITUIO U3 yUeOHHNKA U
CIIPaBOYHBIX MATEPHUAJIOB, FPAMOTHO
HCIIOJIb30BAaTh N3YUYECHHBIA OHATUWHBIN
amnrmnapar Kypca XuMuu

1.3

DIEKTPOIUTHYECKAS
JTUCCOIHAIIHS.
XHUMUYECKUE
peakuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JTACCOLIMALINU. DJICKTPOJIUTHI U
HE3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M QUCCOIUALIMU BEILECTB

C Pa3JIMYHBIMU BUJAMU XUMHUYECKOU
cBs3u. Crenens nuccoranui. CHIbHBIC
U CJ1a0bIe AJIEKTPOJIUTHI.

Peaknium nonnoro oomMena. Y ciaoBus

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH,
a TAKX€ CMBICII TEOPUH
BJICKTPOJIUTUYECKON TUCCOHALIHH.
OOBSICHATH IPUYMHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, PA3INdaTh CIA0bIC M CHIIbHBIC
3JIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS TUCCOLUALINT
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MPOTEKaHUs peakuruii HOHHOTO OOMEHa,
MIOJIHBIE U COKPAILIEHHBIE HOHHBIE
ypaBHeHUs peakiuid. CBOMCTBa KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
MPEJCTABICHHI 00 AIEKTPOTUTUYECKOM
nucconuanuu. KauecTBeHHbIE peakiiuu
Ha MoHbI. [ToHsTHE O THIpONIH3E CONEl.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3neKTpONPOBOIHOCTH
pacTBOPOB BEIIECTB, IIpoiiecca
JTUCCOLMALINY KUCIIOT, IIEJI0Yei

U coJieit (BO3MOKHO MCTIOJb30BAHKE
BHJICOMATEPHUAJIOB).

OnbIThI, WUTIOCTPUPYIOLINE MPU3HAKU
IPOTEKaHUs peaKIil HOHHOTO OOMEeHa
(oOpa3oBanue ocajika, BbIJICJICHUE rasa,
00pa3oBaHUE BOJIbI).

Pacnio3HaBaHue HEOPraHMYECKUX
BEILIECTB C MOMOIIbIO KAYE€CTBEHHBIX
peakiii Ha HOHBI.

JlabopamopHmuwiti onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa3oBaHUEM OCajKa,
BbIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJIEH, MOJIHbIC U
COKpAILEHHbIE HOHHBIE YPAaBHEHUS
XUMHUYECKUX PEaKnii HOHHOTO OOMEHa,
KpaTKHE NOHHBIEC YPABHEHHUS MPOCTHIX
pEaKIN TUAPOIIN3A COJIEH.
XapakTepu3oBaTh OOIINE XUMHUYECKHUE
CBOMCTBA BEILLECTB Pa3IMYHbIX KIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJUTHIECKON
U CCOIMAIU; IOTBEPKIATh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIIHM.
PeraTe s3kcriepuMeHTaIbHbIE 33Ja4H

I10 TEME.

[InaHUpoOBaTH U OCYIIECTBIISTH

Ha PAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHMUS,
JIeTIaTh BBIBOJIBI IO PE3YyJIbTaTaM
HKCIIEPUMEHTA TP MPOBEAECHUU
71a00pPATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiiaM 0€30MacHOMN
paboThI B J1a0OPATOPUH NTPU
UCIIOJIb30BAaHUU XUMHUYECKOU MOCY/IbI U
o0opyIoBaHUS.

[IpoBOAUTE BHIYUCIICHUS 10 XUMUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3ajJa4 110 TEMeE.

Buviuucnenus:

10 YPABHEHUSAM XUMHYECKUX PEAKIIHI

B [1Ap€ WJIH TPYIIIIE.
BricTpauBaTh pa3BEPHYTHIEC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha THGOPMAIIHIO U3 yUeOHUKA U JPYTHX
HMCTOYHUKOB MH(OpPMALIUK, B TOM YUCIIC
Nutepuera

Hroro no pazuneny

17

Paznen 2. HemeTa/JIbI M X COCIUHEHUSHA

2.1 | Obmas 4
XapaKTEePUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIIA-rpynisi.
["anmorensl

OO6m1as xapakTepUCTHKA raJOre€HOB.
Oco00EHHOCTH CTPOCHHUS ATOMOB,
XapaKTEePHbIC CTEIICHU OKUCIICHUS.
Ctpoenue u pu3nyecKre CBOMCTBA
MPOCTHIX BEIIECTB — FaJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJIEUCTBHE C METAJJIAMH,
HEMETaJJIaMH, 1eJI0YaMu).
Xnoposonopon. CoJisiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. JlelicTBue xuopa u
XJIOPOBOJOPOJa HA OPTaHU3M YeJIOBEKa.
Baxueimme XJ10publ ¥ UX HAXO0KICHUE
B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, oTpaxkaromye Gu3nIecKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COEIMHEHUI (BO3ZMOMXHO UCIOJIb30BAHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOWCTB HEMETAJUIOB U UX
COEMHEHNH B MPEEIax MaJIbIX
NEPUOOB U TJIABHBIX NOJArPYHI
[leproanueckoit cUCTEMbl XUMUYECKUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepuzoBaTh (pU3NYECKUE U
XUMHUYECKHE CBOMCTBA IPOCTHIX BEILIECTB
raJIOreHoOB (Ha MpUMEpE XJI0pa) U
CJIOXHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HaTpHs), CIOCOOBI UX
MOJTy4eHUsl, IPUMEHEHNE U 3HAYCHHUE

B IIPUPOJIE U KU3HU YETIOBEKA.
Onpenensatb XJIOPUA-UOHBI B PACTBOPE.
[1nanupoBaTh U OCYIIECTBIISTh

Ha MPaKTUKE XUMUIECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIIOIEHUS,
JIeJ1aTh BBIBOJIBI IO Pe3yJIbTaTaM
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BUJICOMATEPUAIIOB).

O3HakomIieHHe ¢ 00pa3uaMu XJIOPHUIOB
(raJIoreHuI0B).

JlabopamopHhuwiii onvim:

N3yuenue CBOMCTB CONSTHON KUCIIOTHI.
[TpoBeneHNE KAYECTBEHHBIX PEAKITHA
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

Ne 2: Tlosrydenue CONMSTHOU KUCIIOTHI,
WU3y4YEHHE €€ CBOUCTB.

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEAKIUH,
€CJIM OJIMH M3 PEareHTOB JIaH B N30bITKE

AKCIIEPUMEHTA ITPU MPOBEAECHUU
7a00pPaTOPHBIX OMBITOB M MPAKTHYECKUX
paborT.

CnenoBathb npaBuiiaM 0e30MmacHON
paboTHI B TabOpaTopuu

IIPH UCTIOIB30BaHUN XUMHUYECKOM
Hocyzbl U1 000pYyTI0OBaHUS.

BeicTpanBaTh pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHQPOpMAITUIO U3 yueOHUKA U
CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
anmnapar Kypca XUMHUH

2.2

OO6mas
XapaKTepUCTUKA
XAMUYECKHX
3JICMEHTOB
VIA-rpynmnsi. Cepa
U €€ COeIUHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynmnel. OcoO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCIICHHS.

CrpoeHue n pu3nIeCcKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AJTOTpOITHBIE MOTU(HUKAITIN KUCIOPO1a
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoI0po/I, CTPOCHHE, PU3HICCKUEC U
XUMHUYECKUE CBOWCTRBA.

OKcHIBI cephbl KaK IPEICTaBUTEIN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciora, GU3NIECKUE U
XUMHUYECKHEe CBOMCTRBA (00IIHE KaK

OOBsICHATH O0IIIME 3aKOHOMEPHOCTHU

B U3MEHEHHH CBOMCTB 3JIEMEHTOB
VIA-Tpynnsl 1 UX COETUHEHUN ¢ YIETOM
CTPOCHUS UX aTOMOB.
XapakTepusoBaTh (pU3NYECKUE U
XAMHUYECKHE CBOMCTBA IMPOCTOTO
BELIECTBA CEPBI U €€ COCTMHEHUH
(cepoBO10pO/1a, OKCUJIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJTyYeHHUsI, IPUMEHEHUE U 3HAUCHHUE

B MIPUPOJIE U )KU3HU YETIOBEKa.
Onpenenars HaTU4KE CyTb(aT-nHOHOB
B PacTBOpE.

OOBIICHATD CYIIHOCTh KOJIOTMUECKUX
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MPEJICTABUTEINS KJIACCA KUCIIOT U
cnenupuyueckre). XuMUYECKUE PEaKInH,
JIEXKAIKE B OCHOBE MTPOMBIIIIIEHHOTO
croco0a MoJy4YeHUs CEPHOM KUCIIOTHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsI peakiysl Ha CyJb(aT-HOH.
Haxoxnenue cepbl U €€ COeTMHEHNI

B IPUPOJIe. XUMHYECKOE 3arpsi3HEHUE
OKpY>KaroIEl Cpeibl COCTUHEHUSIMH
cepbl (KUCIOTHBIE JTOXK]IU, 3arpsiI3HEHUE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €T0
MPEIOTBPALICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

O3HakomIIeHHE ¢ 00pa3liaMH Cephl U e€
COCTMHEHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Hab6nronenue nporecca 00yrivBaHus
caxapa 1o JeMCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
JlabopamopHvie onvimei:

N3ydenrne XMuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI.
[IpoBeneHre Ka4eCTBEHHOM peaKluK Ha
cylb(aT-uoH U HAOII0ICHUE MPpU3HaKa
€€ MPOTEKaHUS

po0JieM, CBSI3aHHBIX C epepadboTKON
COEJIMHEHUI CepHI.

[1naHupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUIECKUC
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHS],
JIeTIaTh BBIBOJIBI IO pe3yJIbTaTam
HKCIIEPUMEHTA.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

MIPU UCTIOIB30BAHUN XUMHYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

[Ipou3BOAUTH BBIYUCICHUS

M0 XUMUYECKUM YPABHEHHSIM.
Hcrnonb30BaTh pH BHIMOJTHEHUH
y4eOHBIX 3aJaHUIl TEKCThl Y4eOHHKA,
CIIPABOYHBIC MATEPUAITBI
(ITeproguveckyro CUCTEMY XUMHYCCKUX
sanemenToB /. 1. MeHnneneeBa, Tadmauiy
PacTBOPUMOCTHU KHCIIOT, OCHOBAaHUHN U
COJIEN B BOJE, JJIEKTPOXUMUYECKUHN DAL
HaIpsHKEHU METaJIoB).

Hcronp30BaTh P BHITIOTHEHUN
y4eOHBIX 3aJaHUM U B MPOIECCe
MCCJIEIOBATEILCKON e TETLHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COJEP>KaHUsI, CITPABOYHbIE
Marepualibl, pecypcsl IHTEpHETA
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2.3

Obmas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynmnsi.

Azort, hocdop u ux
COETUHEHMUSI

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHHS.

A3OT, pacnpoCTpaHEHUE B IPUPOJIE,
bu3nuecKre U XMMHUYECKUE CBOMCTBA.
Kpyrosoport a3ora B npupoze.
AMMUak, ero (U3NYECKre U XUMUYECKUE
CBONCTBA, OJIyYEHUE U TPUMEHECHHUE.
Conu ammonus, ux (GU3NYECKUe U
XUMUYECKHE CBOMCTBA, TPUMEHECHHUE.
KauecTBeHHas peakiyisi Ha HOHBI
aMMOHHUSI.

A30THas KUCJIO0Ta, €€ MOJTy4YECHUE,
bu3nUecKue U1 XUMUYECKHUEe CBONCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHCJIOT U crienupuuecKue).
Hcnonbp30BaHre HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoopeHnil. XuMHUYeCKOe 3arpsi3HeHNe
OKPYXaroUIeH Cpebl COCTUHEHUSIMA
a30Ta (KUCIIOTHBIE TOXKIH, 3arPsI3HECHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, amIoTpornHbIe MOAU(PUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBoiictBa. Okcup pocdopa (V) u
docdhopHas kuciora, puzndeckue u

OOBSACHTH 001THE 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynnel 1 X COEIMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh GU3NYECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u ¢ocdopa u uxX CoeMHEHUN
(amMmmMmaka, coneil aMMOHHSI, Q30THOM
KHCJIOTHI, HUTPATOB, okcua (ocdopa (V)
u hochopHoit KUCIOTHI, (hochaToB),
CIIOCOOBI UX TIOJTYYCHHMSI, MPUMCHECHUE U
3HAUEHHUE B MPUPO/JIE U )KU3HU YEIIOBEKa.
Onpenensate HOHBI aMMOHUA U (hocat-
MOHBI B PACTBODE.

OOBSICHATH CYIIHOCTh IKOJIOTHIECKUX
npo0JieM, CBA3aHHBIX ¢ HAXOXKICHUEM
coenuHeHuit azora u pochopa

B OKpY>KalolleH cpeae.

[1manupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00paTOPHBIX OMBITOB M MPAKTHUECKOU
paboTHI.

CrnenoBaTh mpaBmiiaM 0€30TaCHOM
paboThI B 1abopaTopuu
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XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE.
Hcnonb3oBanue pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoOMJIEHHE C PUINUECKUMU
CBOMCcTBaMu a3oTa, pocdopa

U X COEIUHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakomMIieHHE ¢ 00pa3liaMu a30THBIX U
bochopHBIX yI00pEeHUIA.

[Tonyuenue, cobupanue, pacro3HaBaHue
Y U3YYEHHE CBOMCTB aMMHAKA.
B3anmopelicTBrue KOHIEHTPUPOBAHHOM
a30THOM KUCJIOTHI C MEIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB).
Jlabopamopnvie onvimul:

[IpoBeaeHne KaYECTBEHHBIX PEAKIIMA
Ha MOH aMMOHUA U pocdar-noH, u
U3Y4YECHHUE NPU3HAKOB UX IPOTEKAHUSI.
lIpakmuueckas paboma

Ne 3: Tlonydyenune ammuaka, U3yueHue
€ro CBOMCTB.

Buviuucnenua:

110 YPaBHEHUSIM XUMHUECKUX peaklui

IIPY UCIIOJIb30BAHUN XUMHUYECKON
MOCY/Ibl U 000PYI0BaHUS.
[Ipon3BOANTE BBIYUCICHUS

110 XUMAYECKUM YPABHEHUSIM.
Hcnonb30BaTh NMpH BBITOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThl YU4COHHKA,
CIIPaBOYHbBIE MAaTEPUAIIBI
(mIeproIMYECKYIO0 CUCTEMY XUMHUYECKHUX
anemenToB J1. 1. Menaeneesa, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN PSJT
HaIpPsHKEHUN METaIOB)
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2.4

Obmas
XapaKTepUCTUKA
XUMHAYECKUX
AJIEMEHTOB
[VA-rpynmsl.
Yraepon u
KPEMHUH, U UX
COCIMHEHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
IVA-rpynmnbsl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

Yraepos, atoTponHbie MOANGUKAIINH,
pacnpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XUMUYECKHE CBOMCTBA.
Ancoporusi. KpyroBopoT yriiepoaa

B IIPUPOJIE.

Oxkcupel yriiepoja, ux Guzndeckue u
XUMHUYECKHUE CBOMCTBA, JICHCTBUE

Ha JKMBBIC OPTaHU3MBI, TTOTYUYECHUE U
IPUMEHEHHUE. DKOJIOTHYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), runoresa rimo0aasHOTo
NOTEIJIEHUS KJIMMaTa, TAPHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKre U XUMHUUYECKUE CBONCTBA,
MOJIYYEHUE U PUMEHEHUE.
KauecTBenHas peakius Ha kKapOOHAT-
noHbl. Mcronp3oBanne kKapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIIIEHHOCTH H
CEJIbCKOM XO35M1CTBE.
[TepBoHayvanbHBIC TOHSATHUS

00 OpraHUYEeCKUX BEMIECTBAX KaK

0 COEIMHEHUSIX YIriiepojia (MeTaH, 3TaH,

OOBSACHTH 001THE 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 UX COEJUHEHUN ¢ yUETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HUECKHUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
yTepoJia U KpEMHHUS U UX COCTUHEHUN
(OKCHIOB yTJIepoia, YrOJbHOU KUCTOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOU KHCIIOTBI, CHJTUKATOB),
CIIOCOOBI UX TIOJTYYCHHS, MPUMCHECHHUE U
3HAUEHUE B IPUPOJIC U KU3HU YEIOBEKA.
OOBSICHATH TPUYUHHO-CJICICTBCHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— TPUMEHEHUE — Ha pUMepax
COEIMHEHNH yIIIEpOJa U KPEMHHUS.
Onpenenstb KapOOHAT- ¥ CUITUKAT-UOHBI
B pacTBOpE.

OOBSICHATB CYIIHOCTh IKOJIOTHYECKUX
po0JIeM, CBS3aHHBIX C HAXOXKICHUEM
VTJIEKHUCIIOTO Ta3a B OKpYKarolleil cpese.
[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OpTraHUYECKUX BEIICCTB MPUMEPAMU
MPOCTHIX COSAMHEHUH (METaH, dTaH,
STWJICH, alleTUJIEH, 3TaHOJI, TIIUICPUH,
YKCyCHasi KMCJIOTa), B3aUMOCBSA3b

HEOPraHUYECKUX COCTMHEHUN yIJIEpOoIa U
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STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHUCIIOTA).

[IprponHbIe UCTOYHUKH YTIIEBOJLOPOIOB
(yromb, MpUpPOAHBIN ra3, HeTh),
MPOJYKTHI UX MepepadoTKu (OCH3UH),
UX POJIb B OBITY M IIPOMBIIIJIEHHOCTH.
[ToHsiTHe 0O OMONOTMYECKH BaXKHBIX
BELIECTBAX: KUpax, OeKax, yriieBoJax —
Y UX POJIH B )KU3HU YEIIOBEKA.
MartepuanabHOE €TUHCTBO OPTAHUYECKUX
U HEOPraHWYECKUX COCTUHEHUI.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJTYYCHHUE U
npuMmeHnenne. CoeTMHEHUs! KPEMHHUS

B ipupojie. OO01re npeacTaBIeHUs

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MEIHIIMHE, TPOMBIITUIEHHOCTH.
Baxueimme cTpouTenbHble MATEPUAIIBI:
KepaMHKa, CTeKJIO, IIEMEHT, OETOH,
xesne300eToH. [Ipo6iaembl 6e3omacHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTeprajoB B TIOBCETHEBHOM JKMU3HHU.

Xumuueckuii IKcnepumenm:
Jemoncmpayuu:
Mopeny KpUCTAUIMYECKUX PEIIETOK

OpraHUYECKUX BEILECTB.
OnuceIBaTh poOJIb OEIKOB, )KUPOB U
YIJ€BOJIOB B (PYHKIIMOHUPOBAHUU JKHUBBIX
OpraHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIh

B OBITY U TPOMBILIJICHHOCTH.

[IpoBOIUTH BEIYHUCIICHHUS 110 YPABHEHUSIM
XUMHYECKUX PEAKIIUH.

[InaHupoBaTh U OCYIIECTBIISTh

Ha MPAKTUKE XUMHUUECKHUE
HKCIIEPUMEHTBHI, MPOBOAUTH HAOIIOICHHUS,
JienaTh BBIBOJIBI 1O PE3yJIbTaTaM
HKCIIEPUMEHTA ITPU POBEAECHUU
71a00pPATOPHBIX OMBITOB M MPAKTHYECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MmacHON
paboThI B 1abopaTopuu

MIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/IbI U 000PYI0BaHUS.

Hcnonb30BaTh PpH BHIMTOJTHEHUH
y4eOHBIX 3aJJaHUIl TEKCThl YU4EeOHHKA,
CIIPABOYHBIE MATEPUAITBI
(ITeppoguueckyro CUCTEMY XUMHUYECKUX
anemenToB /. 1. MenneneeBa, Tabmauiry
PacTBOPUMOCTHU KHCIJIOT, OCHOBaHUI U
COJIEH B BOJE, dJIEKTPOXUMUYECKHUM P
HaIPSHKEHUN METAILIOB)
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anmasa, rpadura, QpyepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aFcopOLUn
PacTBOPEHHBIX BEILIECTB
AKTUBHPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTra3a.

O3HaKOMIIEHHE C IPOIYKIHUEN
CUJIMKATHOM MPOMBIIIICHHOCTH
(Bugeomarepuaiibl: cuiMkaTHas
IIPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYJT OpraHUYECKUX
BELLECTB.

JlabopamopHhbwiti onvim:

[Tonyyenue, cobrpanue, pacro3HaBaHUE
Y U3YUYEHHE CBOMCTB YIJIEKHUCIIOrO rasa.
[IpoBeneHne KaueCTBEHHBIX peakIuii

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3YUYEHHUE MMPU3HAKOB UX NPOTEKAHUS.
IIpakmuueckue pabomui:

Ne 4. Tlonyuenue yriaekucioro rasa,
VU3yUYECHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMEHTAIbHBIX
3a7a4 1o Teme «BaxHenIre HEMETaIIbI
U UX COCTUHEHUS

Boruucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIUi

Hroro no pazneny

25
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Pa3nen 3. MeTa/lIbl H X coeAnHCHUA

3.1

OO01me cBoMCcTBa
METAJUIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nosoxkenus B [lepuoanueckon cucreme
XUMHYECKUX JIEMEHTOB

JI.1. MenpaeneeBa u CTpOCHUSI aTOMOB.
Crpoenune metamioB. Mertainueckas
CBSI3b M METAJIMYECKas
KpUCTAJUIMYECKAs PELIETKA.
DJIEKTPOXUMHUYECKUAN PSJT HANIPSKEHUN
MeTaIIOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTauioB. O0mIKe crocoob!
nonxydyeHusa metaios. [lonsitue

0 KOPPO3UH METAJIIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnuaBel (cTalnp, 4yryH, TIOPATFOMUAHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METaJIJIOB (BO3MOKHO HCIIOJIB30BaHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:
O3zHakomiieHue ¢ oOpa3liaMyu METaIOB U
CIUTaBOB, UX (PU3MUYECKUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y TIPUMEHSTH 3TU TTOHATHUS TIPYU ONTMCAHUN
CBOWCTB BEILIECTB U UX ITPEBPALLCHUN.
OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJIOB ¥ X COCTMHCHHUH C yIETOM
CTPOEHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB,
o01mue GU3NIecKue U XUMHUIECKHE
CBOWCTBA METAJLIOB.

XapakTepu3oBaTh 001IKE CIIOCOOBI
MOJIYYECHHS] METAJLIOB.

OnuchIBaTh CIOCOOBI 3aIIUTH METAJIIIOB
OT KOPPO3UH.

CrnenoBaTh nmpaBmiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
WCITIOJIb30BAHUN XUMHYECKOU MTOCY/IbI U
000pyI0BaHUS.

[Tpon3BOAUTH BRIUKCICHUS

110 YPaBHEHUSIM XUMUYCCKHUX PEAKITUH,
€CJTM OJTUH U3 PEarcHTOB COACPIKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIW TPyIIIIE.

Hcnonp30BaTh pH BBHITIOJTHCHUH
y4eOHBIX 3a/laHui TEKCThl yUYeOHHKA,
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Buviuucnenus:

[0 YPaBHEHUSIM XUMUYECKUX PEAKITUH,
€CJIU OJIMH U3 PEareHTOB COACPIKUT
MpUMecH

CIIPaBOYHBIE MaTEPHAIIbI
(ITleproanyeckyro CUCTEMY XUMHUYECKHUX
snemenTtoB [[. . MenneneeBa, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUM U
COJIEN B BOJE, DJIEKTPOXUMHUYECKUU PAL
HaIpPsHKEHUI METAIIIIOB)

3.2

Baxnueiiue
METAaJUIbI U UX
COE€IMHEHUSA

16

[IlemouyHbIe METAIIBL: MOJIOKCHHUE

B [leprnoanyeckoil cucreMme XuMHUYECKUX
aneMmeHToB .M. Menzaeneesa, crpoeHue
HX aTOMOB, HAXOX/ICHUE B PUPOJIE.
duznyeckrue 1 XMMHUUYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIbI
Y TUJIPOKCUIBI HATPUS U KaJIUS.
[IpumeHeHre MET0YHbIX METAJIOB U UX
COCJMHCHMHU.

[IlemouyHO3eMEIBbHBIC METAJIIBI MATHUHA U
KaJIBLIMI: ToJIokeHne B [lepnognueckon
CHCTEME XMMHUUYECKHUX DJIEMEHTOB

JI.1. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxoXXJIeHUe B mipupojie. dusnyeckue u
XUMHYSCKHE CBOMCTBA MarHus 1
Kanbplus. Baxkuenmue coequHeHns
KaJIbIUS (OKCH/I, TUIPOKCHI, COJIH).
JKECTKOCTh BOAEI U CLIOCOOEI €6
YCTpaHEHHUS.

AIOMUHMI: TIOJIOKEHHE

B [leproanyeckoil cucteMe XMMHUYECKUX

OOBACHATH O0IITME 3aKOHOMEPHOCTH

B U3MCHCHUH CBOMCTB 3JIEMEHTOB-
METaJIOB ¥ X COCTMHCHHUH B TPYIITIax

C YYETOM CTPOECHUS UX aTOMOB.
XapakTepusoBaTrh PU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
METaJJIOB U UX COEAMHEHUHN (OKCHUIOB,
TUAPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJTYYCHUS, IPUMCHCHHC W 3HAUCHHC

B IIPUPOJIE U )KU3HU YeTIOBEKA.
YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEII[ECTBa — CBOWCTBA — MPUMEHEHHE —
Ha TIPUMEpax U3ydyaeMbIX BEICCTB.
Pacmo3naBaTh ¢ MOMOIIBIO KAaYeCTBEHHBIX
peaKIuii HOHbI METAJIOB: MarHus,
KaJIbIUs, AIIOMUAHUSA, IUHKa, sxere3a (1)
u xenesa (I11), menu (11).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUS U
UHKA.
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anemenToB JI.W. MeHneneeBa, ctpoeHne
aToMa, HaXO0XKJICHHE B IPUPOJIC.
DOU3NYECKHE U XUMHUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA
OKCHJa U TUAPOKCHIA AITFOMUHUS.
Keneso: nonoxenue B [lepnonnueckon
CHUCTEME XMMHUYECKHUX SJIEMECHTOB

JI.1. MenaeneeBa, CTpOEHHAE aTOMa,
HaxXOXJIeHue B npupojie. duznueckue u
XHMHUYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu xkenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOTyYECHUE.
Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco06eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
WCII0JIb30BaHUE BUCOMATEPHUATIOB).
OxpalMBaHue MJIaMEeHU HOHAMU HaTpus,
KaJIAS ¥ KalbLKsl (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOW BOBI.
[Ipouecc ropenus xene3a B KUCIOPOJIE
(BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimoi:

[IpoBeneHre Ka4eCTBEHHBIX PEAKLIUHI
Ha MOHBI (MarHusl, KaJIbIUs, aTFOMUHUSA,

[InanupoBaTh U OCYIIECTBIAThH

Ha TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pE3yJIbTaTaM
AKCIIEpUMEHTA MTPU MPOBECHUU
71a00pPaTOPHBIX ONBITOB U MPAKTHYECKUX
pabor.

Crnenosats npaBuiiam 0e30macHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BaHUN XUMHUUECKON
NoCyibl U 000PYyIOBaHUS.

[Ipon3BOaUTE BBIYMCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM Ipynie.

BricTpanBath pa3BEépHyThIe TUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
ammapar Kypca XuMuHu
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1uHKa, sxenesa (II) u xenesa (I11), meau
(I1), onrcanue IPU3HAKOB UX
POTEKaHUSI.

HccnenoBanne aMmpOTEpHBIX CBONCTB
TUAPOKCUJIA ATIOMUHUS U THAPOKCHIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. JKEcTkOCTh BOJIBI M METOABI €€
yCTpaHEHHS.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3a7a4 1o reMe «Bakuenmme MeTajuisl U
UX COCIUHECHUS».

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIMH M3 PEareHTOB JIaH B N30bITKE
WJIU COJICPKUT MPUMECH;

MacCOBOM JTOJIM BBIXOJA MPOIYKTa
peaKiuu

Nroro no pazneny 20

Pa3znen 4. Xumus U oKpyxawinas cpeaa

4.1 | Xumud n 3

OKpY’Karolas cpeaa

BemectBa u Marepuaibl B MOBCETHEBHOM
YKA3HU 4eJioBeKa. be3zonacHoe
MCTIOJIb30BAHUE BEIIECTB U XUMHUUYECKHUX
peakiwmii B ObITy. [lepBas momoris npu
XUMUYECKUX 0)KOTraxX U OTPaBJICHUSX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpeasl (IpeesibHast AOMyCTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOJeH, OCHOBHBIC BEIIECTBA U
MaTepualbl, MPUMEHSIEMbIC B )KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBACHATH ycIoBHs 0€30MaCHOTO
WCIIOJIb30BaHUs BEIIECTB M1 XUMUYECKHUX
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KOHIIEHTpaIus BelecTB. Posib Xxumun

B PEIICHUHU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue oOpa3ioB MaTepuaioB
(CTeKJ10, CIJIaBbl METAJIJIOB, OJIUMEPHbIC
MaTepHralbl)

peaxiuii B ObITY.

AHaNM3UPOBATh U KPUTUUECKU
OLIEHMBATh WH(POPMAIIHIO O BIUSHUH
POMBIIIJICHHOCTH, CEICKOTO X03HCTBA,
TPAHCIOPTA U JIp. HA COCTOSHUE
OKpY>KaloIIel Cpepl.

YMeTh 0Ka3bIBaTh NEPBYIO NOMOIIb

IPU XUMHUECKHUX 0KOTaX M OTPABICHHUSIX.
[TpuHMMAaTH yyacTHe B 00CYXACHUN
npo6sieM XUMHUYECKOHN 1 SKOJIOTHUECKON
HAIPaBIEHHOCTHU, BHICKA3bIBAThH
COOCTBEHHYIO ITO3ULHIO 110 TpoliieMe U
npejiaraTb BO3MOYKHBIE ITyTH €€
pelieHus

Hroro mo pazaeny: 3
PesepBHOE Bpemst 3
OBUIEE YMCJIO YACOB 68
I1O ITPOTPAMME
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8 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [Toustre 0 MeTOAAX MO3HAHUSI B XUMHUHU 1 bubmmorexa [IOK
a https://m.edsoo.ru/ff0d227e
ITpaktnueckas padota Ne 1 «IIpaBuiia paboThl
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 bubmnorexa [IOK
patop p pait https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTIOBAHUEM
Yuctele BemecTBa u cMecu. CriocoObl bubnuorexa [JOK
4 . 1
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON 1 bubmmorexa LIOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBLH MOTICKYIIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnunorexa [JOK
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThIe U CIIOKHBIE BEIIECTBA 1 bubmnorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJNIEKYIAPHOE VUECHUE 1 bubnmorexa LIOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aKO0H OCTOSHCTBA COCTaBa BEILECTB. 1 bu6mmoreka [IOK
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Xumnueckast popmyna. BaneHTHOCTh aTOMOB
XUMHUUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA aTOMHAs Macca.

bu6mmoreka [IOK

11
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO DJIEMEHTA B bubmuorexa [JOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosb. Mossipras bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUe U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMuUUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycii0BUS NPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 BrerunciieHus KoaM4decTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUiI https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMUYECKHX peaKIui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI bubmmorexa [OK
A 43 ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IeHNE U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme 1 bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razoB. CocTaB Bo3ayxa.
21 KI/IC?'I}(I)XO — DJIEMEHT U MPOCTOE BCHY:CTBO bubmmorexa [JOK
poA P H ' https://m.edsoo.ru/ff0d448e
O3oH
22 du3nyecKkrue 1 XUMUUECKHE CBOMCTBA bu6mmoreka [JOK
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KHCJIOPOJa (peaKuy OKUCIICHUS, TOPEHHUE).

IMouste 00 oxcumax

https://m.edsoo.ru/ff0d4614

Croco0bl MosTy4eHus: KUCI0pOoa B

bu6mmoreka [IOK

2 .
3 JlabopaTopiit  HPOMBILILICHHOCTH https://m.eds00.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3pPexkT XUMHUIECKON peaKInu,
24 MIOHATHE O TEPMOXUMHYECKOM YPaBHCHUU bubmorera [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TomnuBo (He)Th, Yrojiab K METaH).
25 3ar }ISHeI-EI/qu];OS o a, CII0COOBI 2:1"0 bubmorera [JOK
P AYxS, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «ITonyuenne u coOrpaHue KKCIOpoaa 1 bubmorexa [JOK
7 P poa, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €TI0 CBOHCTBY
97 Boxopon — 351eMeHT 1 IpOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B npupone https://m.edso0.ru/ff0d4ddo
08 du3nyecKkne 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KHCIIOTaX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOA0poia B bubnuoteka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast padorta Ne 4 o teme
31 «[Tonyyenue u codbupanue BOAOPOaA 1 bubmmorexa LOK
7 P poad, https://m.edso0.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTB)
. n bubnuorexa [JOK
2 M . A
3 OJIApHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/Ffod542e
33 Brruuciienus o0b€Ma, KOIMYECTBA BEIECTBA bu6mmoreka [IOK
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ra3a 1o ero u3BECTHOMY KOJIMUYECTBY
BEIIECTBA UK 00BbEMY

https://m.edsoo.ru/ff0d55a0

Borurcnenus 005EMOB ra30B 10 ypaBHEHUIO

bu6mmoreka [IOK

34 0Be
PEAIIHTL a OCHOBE SAKOHa OLREMHAX https://m.eds00.ru/ff0d5708
OTHOIICHUI ra30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tousitue 06 bubnnoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwleHHbIE 1
37 HEHACHIIIEHHEBIE PACTBOPLI. MaccoBas HoJIs bubmorexa HOK
Hl P PPl a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «IIpuroroBieHne pacTBOPOB C OIIPENEIEHHON 1 bubmorexa HOK
P . . P p be https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeH paCTBOPEHHOTO BEILIECTBAY
39 KonTponbHnas pabora Ne2 no teme 1 bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyueHnne u XUMHUUYECKHUE CBOMCTBA
41 I(I/ICJ'I}:[HHX OCHOBHBIX U aM(DOTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMH4YECKUE CBOKWCTBA bubmuoreka [IOK
OCHOBaHMHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: cocras, kinaccuduxanus, bubnnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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45 [ToryueHnue 1 XuMU4YeCKHE CBOMCTBA KUCIOT bubmmorexa LIOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubnmoreka [JOK
MOJTYyYEHMS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1 bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'enernueckas cBsI3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe U CHCTeMAaTU3alNs 3HAHUN
- t https://m.edsoo.ru/00ad9ch2
KonTponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX 1 bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUH
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XUMHUYECKHX d1ieMeHToB. [ToHsTHE O Tpymax bubmmorexa [JOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 cUCTeMa XUMHU4ecKkux anemeHToB /1. 1 bubmmorexa [OK
o https://m.edsoo.ru/00ada52c
Menpeneesa
53 [Tepuonasl, rpynbl, HOATPYIIIBI bubmorexa HOK
PHOIBL, TPYHITHL HOAPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubnmuotexa [JOK
H3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI0Y€K aTOMOB
. bubmuorexa [JOK
55 anemeHToB [lepuoanueckoit cucremsr /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHMHUYCCKOI'0 3JICMCHTA I10

. bubnmoreka [JOK
56 ero nosioxkeHuto B [lepuoaundeckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTHs Hayku U npaktuku. 1. U. bubmumoreka [IOK
MeHeneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [JOK
58
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
u
59 OHHAA XUMHUACCKad CBA3h https://m.edsoo.ru/00adac34
60 KoBanenTHasa noaapHas XuMHU4YecKas CBI3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemomapHast XUMHYECKas CBSI3b bubmmorexa [TOK
p https://m.edsoo.ru/00adaah9
bu6mmoreka [IOK
2
6 Crenexs okucIeHus https://m.edsoo.ru/00adae28
63 OKHUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI bubmorexa HOK
peakdl https://m.edsoo.ru/00adb076
64 OKHUCINUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Kontponsnas padora Ne4 o teme «CtpoeHue 1 bubnnorexka [JOK
aToma. XuUMHUYECKasl CBI3b) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O60011eHNE U bubnnoreka [JOK
cUcTeMaTH3aIus 3HaHUi https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O000mIeHNE U bub6nuorexa [IOK
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cUCTeMaTH3anus 3HaHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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9 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpouabusie Ilpakruyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
Ilepuonnueckuii 3akoH. [lepuoauueckas
1 crucTeMa XUMMHU4YecKux annemeHToB [1. 1 1 bubmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LOK
P P https://m.edsoo.ru/00adb6b6
MEePHUOIOB
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMHUYECKON CBSA3U U THUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «[ToBTOpEHUE U yriydaeHue 3HaHui 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanms XuMruuecKux peakiui 1mo 1 bubnuoteka [JOK
pa3IMYHBIM [IPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IToHsATHE O TOMOI€HHEIX U 1 bubmnorexa [IOK
p ' https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
3 @akTOpHl, BAUAIOLIUE HA CKOPOCTh 1 bubnuoreka [IOK
XUMHYECKON PEAKLIUU U MTOJIOKEHNE https://m.edso0.ru/00adc28c
XUMHYECKOTO PAaBHOBECHUSI
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9 OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC bubmuoreka [JOK
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUY. bubnuoreka [IOK

10
CunbHbIe U clladble AIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HMounrie ypaBHEHUS peakIuil bubmnorexa [IOK

yp peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHI B CBETE MPEACTABIECHUNA 00 bubmnorexa [IOK
. pea https://m.edsoo.ru/00add5d8
AIIEKTPOJIMTUICCKON JTUCCOITUAITUT
XHUMHUYECKUE CBOIICTBA COJIEH B CBETE
13 MIPEACTABIEHNI 00 DIIEKTPOIUTHUYECKON bubmorexa [TOK
pea i https://m.edsoo.ru/00add8b2
IUCCOLIMAIAN
14 ITousgTre 0 TUAPOIN3E COIEH bubmorexa [TOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 00600 7
ODIICHHUE 1 CHCTEMATHIAMHA SHATHIH https://m.edsoo.ru/00addd12

16 [TpakTuyeckas padora Ne 1. «Pemienue 1 bubnnoreka [JOK
JKCIIEPUMEHTAJBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbHnas pabora Ne2 o teme

17 «DNEKTPOIIUTHYECKAS JUCCOLHAIIUS 1 bubmmorexa LHOK

P A AL, https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»

18 OO0m1as XxapakTepuCTHKa rajJoreHOB. bubnunorexa [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHast KUCIIOTa,

19 XI/IMIF/)I‘{eCIi[I/IS cﬁoﬁcma MMOJTydEHHUE bubmiorexa LOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
20 [IpaxkTuueckas padora Ne 2 o reme 1 bubnnorexa [JOK

((HOJ'IyLICHI/Ie COJISTHOM KHCJIOTBI, U3YUYCHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTBY»

Brraucnenus no YpaBHCHHUAM XUMHUYECCKHUX

bu6mmoreka [IOK

21 CaKIUI, eCIIM OJMH U3 PCarcHTOB JaH B
peaxtt A P A https://m.edsoo.ru/00ade488
U30BITKE
99 OO61as xapakrepucTrka 31eMeHToB VIA- bubnmoreka [JOK
rpyHIbl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
23 Haxo>1<p €HHUE Cepbl I/qu:é coe I/IHCI;-II/II\/'I B bubmmorexa [JOK
! P fl https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephbl
24 CepoBoopo1, cTpocHHE, (PU3HUECKUE U bubnnoreka [JOK
XUMUYECKHE CBOKCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 (bU3MYECKUEe U XUMHUYECKUE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XYUMUYECKUE PeaKklluy, JiexKalllue B OCHOBE
MPOMBINIIEHHOTO CII0Cc00a MOTy4eHus
26 CEpPHOM KUCHOTHI. XUMUYECKOE bubmorexa HOK
p ’ . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY KaloIIel cpebl
COCTUHEHUSIMU CEPBI
97 Breruucnenue MaccoBoil JOIM BBIXOJ1A bu6mmoreka [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHToB VA-
28 rpymnmsl. A30T, paclpOCTPaHEHHE B bubnnoreka [JOK
npupoe, Gu3nYeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBONCTBA
29 AMMHUak, ero pu3nYecKue 1 XuMHYECKUe bubnuorexa [IOK
CBOICTBA, MOJIYYECHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 mo Teme 1 bubnmnoreka [JOK
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«ITonydyenne aMmmuaka, u3yueHue ero
CBOMCTB»

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

A3OTHas KUCIOTa, e€ PpusnuecKkue u

bu6mmoreka [IOK

31
XUMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnnoreka [HOK
ynoopenuii. XUMHUECKOE 3arpsi3sHEHHE https://m.edso00.ru/00adf518
OKPY’KaIOILEeH Cpebl COEUHEHUSIMH a30Ta
dochop. Oxeup pochopa (V) u
33 (1)0(:(%)0 pHa;I KI/ICJ'I((l))Ta Q)Q)isn(qeixﬂe u bubmorexa LHOK
p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MTOJIyYCHHE
Hcnonp3oBanue GochaToB B KauecTBE
34 MHUHEPAIBHBIX YI00OpeHUil. 3arpsi3HeHue bubmmorexa [TOK
PAIBHBI YAODP - oup https://m.eds00.ru/00adfc20
MIPUPOHOM cpebl pochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnoreka [JOK
35 9
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00adfd9c
Oxkcunsl yriaepoaa, ux Gpusndeckue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronbHast KUCIOTa U €€ CoNu bubmmorexa [JOK
https://m.edso0.ru/00ae006c
[Tpaktuyeckas padora Ne 4 o Teme
38 "[TonydeHue yriekucaoro raza 1 bubmorexa HOK
i - ' . https://m.edsoo.ru/00ae027e
KauectBeHHas peaknus Ha kKapOOHAT-HOH
[TepBoHauanbHbIE MOHATHS 00
bu6mmoreka [IOK
39 OpPraHMYECKUX BEIECTBAX KAK O

COCAUHCHUAX YTJICpOda

https://m.edsoo.ru/00ae054¢
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40 KpemHunii u ero coequHeHus buGnnorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue
41 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME 1 bubnmoreka [JOK
«BaxHeie HEMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTtponsnast padora Ne3 o reme
42 «BaxkHeimme HeMeTalIbl U UX 1 bubmorexa LOK
https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO0m1as xapakTepuCTUKa XUMHUUECKUX
43 3JIEMEHTOB — METAJIOB. MeTaimnyeckas bubnuorexa [JOK
CBSI3b M METAJUIMYECKAs KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. GU3nUeCKre CBOMCTBA METAIIOB
XuMHUYECKUE CBOMCTBA METAJIIIOB.
44 DNEKTPOXUMHUYECKUH Psijl HAllPsHKEHUN bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJIOB
O6111e crnocoObl MOTYyYSHHsI METaLIOB.
45 CrmuiaBbl. Berauciienus mo ypaBHEHUSM bubnunorexa [JOK
XAMHYECKUX PEaKIUi, €CIIU OUH U3 https://m.edsoo0.ru/00ae1156
PEareHTOB COACPKUT MPUMECH
46 [TonsiTHE O KOPPO3UM METAIIIOB Bubmmorexa LIOK
https://m.edso00.ru/00ae1278
bu6mmoreka [JOK
41 [lenosmste meTai el https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTHSI bubmmorexa [TOK
https://m.edsoo.ru/00ae14b2
49 [lemouHO3eMeTbHBIC METAIITBI — KaJbITHH bubmuorexa [JOK

U MarHum

https://m.edsoo.ru/00ael5e8
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50 Baxxneiime coeqMHEHNs KaJIbIHs bubmorexa LOK
. H https://m.edsoo.ru/00ae15e8
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
52
YCTPaHEHHUs https://m.eds00.ru/00ae1886
[TpakTuueckas padota Ne 6 o Teme
53 "YKEcTKOCThL BOABI M METOIBI €€ 1 bubmmorexa [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmuorexa [JOK
54 ATroMUHHUI
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe cBOICTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneszo
https://m.edsoo0.ru/00ae1d86
57 Oxkcuapl, TuapoKcu bl U conn xenesa (1) u bubnuorexa [JOK
xemnesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
[Tpaktuyeckas padora Ne 7. Pemenue
59 3KCIIEPUMEHTAJIBHBIX 3a71a4 II0 TEME 1 bubmmorexa [TOK
p . s https://m.edsoo.ru/00ae3de8
«BaxkHei1e MeTAIbI U UX COETUHEHUI»
Brrarcnenus mo ypaBHEHUSIM XUMHUYECKUAX
€aKIIMi, eCJIM OMH U3 PEareHTOB JaH B
60 §36LITKe WM COJIE )KI/ITl:l)'I HMECH bubmorexa HOK
Aep N p ’ https://m.eds00.ru/00ae1750
BrrunciieHus MaccoBOi OJIU BEIXOJA
MPOJYKTa PEaKIIuu
61 O00011IeHNE U CUCTEMATU3aIMs 3HAHUI
62 KonTponbnas padota Ne4 o teme 1

«Baxuelme MeTayIbl 1 KX COEIUHEHUS)
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63 BemectBa u maTepuanbl B TOBCEHEBHOM 1 bubmuoreka [JOK

JKU3HU YE€JI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEN 1 bubnunoreka [HOK

cpensl https://m.edsoo.ru/00ae4270
65 Poibp XuMuM B pelIeHnH 3KOJIOTHYECKHUX 1 bubnmoreka [JOK

npo0emM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O6o0mieHnE 1 1 bubmumoreka [IOK

cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600IIeHNE U 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK

cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
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