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IIporpaMMa 1O XUMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJIeHa Ha OCHOBE
TpeboBanuii K pe3yapTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTENIbHOW NPOrpaMMBl OCHOBHOTO OOILETO
oOpa3oBaHMs, NpeACTaBIeHHBIX B @DenepanbHOM TOCYAapCTBEHHOM 00pa30BAaTENbHOM CTaHIApTe
OCHOBHOTO 00IIeT0 00pa3oBaHus, ¢ yUETOM paclpeaeleHHbIX M0 KJIaccaM MPOBEPSEMBIX TPeOOBaHUH K
pe3yibTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHUs U
JJIEMEHTOB COJIEpKaHuUs, MPEJCTABICHHBIX B YHUBEPCATFHOM KOAM(HUKATOpE MO XMMHH, a TaKKe Ha
ocHoBe [IporpaMMelr BocriuTaHuS OOYYArOIIUXCS TIPU MTOJYYEHUH OCHOBHOTO OOIIEro oOpa3oBaHHS H C
yuétom KoHnenuun npenogaBanus y4eOHOTO MpeaMera «XUMHS» B 00pa3oBaTelIbHBIX OPraHU3alusIxX
Poccuiickoit ®enepaunu, pearu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIC nporpamMMbl  (YTB.
Pemrernem Komrermn Munnpocsemenuss Poccnn, mpotoxon ot 03 .12 .2019 N I1IK-48H) .

HHOACHUTEJBHASA 3AIIMCKA

IIporpamMmmMa opHeHTHpOBaHAa Ha CUCTEMHO-IECATEIBHOCTHBI M NPAKTUKO-OPUECHTUPOBAHHBINA MOAXOX B
npernojaBaHuyd XuMuu. [IporpamMma maét mnpeacTaBiICHHE O IENsIX, OOmEeHd cTpaTerud OOyd4eHus,
BOCTIMTAHUSI W PAa3BUTHS OOYYArOMIMXCS CPEACTBAMH YYEOHOTO IpenMeTa «XHUMUS);, YCTaHABIUBAET
o0s3aTenTbHOE TIPEIMETHOE COJep)KaHWe, MpeayCMaTpUBaeT paclpeielieHHe ero Mo KiaccaM |
CTPYKTYpUpOBaHHE €ro Mo pas3jiesiaM M TeMaM Kypca, ONpeseseT KOJIWYECTBEHHblE M KaueCTBEHHBIE
XapaKTePUCTUKH COJlepKaHus; Na€T pacnpeeseHne Y1eOHbIX 4YacoB N0 TeMaTHUECKUM pa3JiesiaM Kypca u
MOCJIEIOBATENBHOCTh UX H3YUYEHUS C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH, JIOTHUKU
yueOHOTro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs; OmpelesieT BO3MOKHOCTH IpeaMeTa
U peanu3aiuu TpeOOBaHWH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOW MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIEro oOpazoBaHUs, a Takke TpeOOBaHWI K pe3ynbTaTaM OOy4YeHHs] XHMHHU Ha
YpOBHE TIeNiel N3Y4YeHHUs MPEIMETa U OCHOBHBIX BHJIOB y4eOHO-TT03HABATELHON ACATETHPHOCTH YIEOHBIX
JICHCTBUI yUEHUKA 110 OCBOSHUIO YUCOHOTO COMCPIKAHUS .

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA «XUMMUSI» JIA 8-9 KIIACCOB
Bknag yueOHoro mnpeamera «XuMUS» B JIOCTH)KEHHE IIeed OCHOBHOIO O0IIero o0pa3oBaHUs
00yCJIOBJIEH BO MHOTOM 3HaY€HUEM XUMHUYECKOW HAyKd B IIO3HAHWU 3aKOHOB MPUPOABI, B Pa3BUTHH
MPOM3BOAMUTENBHBIX CUJI OOILECTBA U CO3/1aHUH HOBOI 0a3bl MaTepUabHON KYJIbTYPHI.

XuMHsI Kak 3JIEeMEHT CUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHmiIa CBOE BIHMSHHE Ha Bce 00JacTh
YEJIOBEYECKOTO CYIIECTBOBAaHUS, 3a/1aja HOBOE BHJEHHME MHUpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYyJbTYpPbl, HEOOXOIUMBIM yCJIOBHEM >KM3HH OOILIECTBA: 3HAHHUE XUMHHU CIIY>)KUT OCHOBOM JUIS
(GbopMHpOBaHHsSI MHPOBO33PEHUSI 4YEIOBEKAa, €ro MPEJICTaBICHHH O MaTepUaIbHOM EIMHCTBE MHPA;
BRXHYIO POJIb UTPAIOT (HOpMHUpYyeMble XUMHEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSX SHEPTHUA H 00
SBOJIIOLIMK BELIECTB B IIPUPOJIC; COBPEMEHHAasi XMMUS HalpaBiieHa HA peIIeHHE II100ajIbHBIX MpoOiieM
YCTOMUMBOIO Pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOM, SHEPreTUYECKOM, NUILNEBOM M 3KOJOTHYECKOM
Oe3omacHoCTH, TPOOIEM 3IPaBOOXPAHEHHUS .

B ycnoBusix Bo3pacraromiero 3Ha4eHUs XMMHHU B JKM3HM OOLIECTBA CYLIECTBEHHO ITOBBICHIIACH POJIb
XUMHYECKOro oOpa3oBaHus. B miaHe conmanu3anuy OHO ABJSETCS OJHUM M3 YCIOBHHA (hOpMHUpPOBaHUS
MHTEIIEKTa TMIHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS .

CoBpeMEHHOMY 4YEJIOBEKY XMMHYECKHE 3HAHHMA HEOOXOIMMBI JIJIsi MPHUOOPETEHHUS] OOIIEKYIbTypHOTO
YpOBHS, IO3BOJIAIOIIETO YBEPEH- HO TPYIOUTHCS B COLMYME M OTBETCTBEHHO Yy4YacTBOBAaTh B
MHOT00OpPa3HOW JKM3HM OOIIECTBA, Ui OCO3HAHUS BAXKHOCTH PAa3syMHOTO OT- HOIICHUS K CBOEMY
3I0pOBBIO U 3JIOPOBBIO APYIHX, K OKpyXKarolleld MPUPOJHOW cpene, Il TPaMOTHOTO MOBENEHUS NpHU
WCTIOJIb30BaHUH PA3IMYHBIX MaTEPHUAJIOB M XUMUYECKHX BEIIECTB B TIOBCEAHEBHOM JKMU3HU .

Xumudeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SBIISIETCS 0230BBIM IO OTHOIICHHIO K CHCTEME OOIIEero
XUMHAYEeCKOro oOpaszoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealM3yeT MNpHUCYIIne
o01ieMy XMMHYECKOMY OOpa30BaHHUIO KIIOYEBbIE LEHHOCTH, KOTOPBIE OTPaXKalOT TOCYJapCTBEHHBIE,
OOIIIECTBEHHBIE W WHIWBUIAYaJbHBIE MOTPEOHOCTH. DTHM ONPENEISETCS CYITHOCTH OOIIEH CTpaTeruw
00y4eHus1, BOCTIUTAHHS U Pa3BUTHS 00YJAOIUXCS CPENICTBAMU YIEOHOTO MpeaMeTa « X UMHSD) .

Wzyuenne mnpeamera: 1) cmocoOCTByeT peanu3allid BO3MOXKHOCTEH Uil CaMOpa3BUTHA U
(dopMHUpOBaHUSI KYJIbTYpBl JTUYHOCTH, € o0med U (yHKIMOHAILHOW IPaMOTHOCTH; 2) BHOCHUT BKJal B
(opMHpPOBaHNE MBIIIICHUS M TBOPUYECKUX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOSITEIBHOM
yueOHOM NeSTeIbHOCTH, IKCIIEPUMEHTAIbHBIX U HCCIIEAOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B



MOBCEIHEBHOM JKM3HU, TaK M B PO(eCcCHOHALHOM JIeSITeIhHOCTH;

3) 3HAKOMHUT CO CcHenu(PUKONW HAy9IHOTO MBINUICHHS, 3aKJIaIbIBA€T OCHOBHI LIEJIOCTHOTO B3IJsAa Ha
€IMHCTBO TPUPOJBl W YEIOBEKa, SBISAETCS OTBETCTBEHHBIM ATAammoM B ()OPMHUPOBAHWU €CTECTBEHHO-
HAayYHOW TPaAMOTHOCTH TMOAPOCTKOB; 4) cHOCOOCTBYeT (OPMHPOBAHHIO I[IEHHOCTHOTO OTHOIICHHUS K
€CTECTBEHHO-HAyYHBIM 3HAHUSM, K MPHUPOJAE, K YEJIOBEKY, BHOCHUT CBOW BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHHE MIKOJIHHHUKOB .

HazBanHble HanpaBieHUs B 00y4YeHUH XUMHH OOECIIEUHBAIOTCS CIeU(UKON coaepkaHus MpeaMeTa,
KOTOPBIA SIBJSIETCA TIE€AarOTMYecKd aJalTHUPOBAHHBIM OTpaKEHHEM 0a30BOM HAyKH XHMHH Ha
OIPEICIIEHHOM ATane €€ pa3BUTHA .

Kypc XxuMHuu OCHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE OOYUYAIOMIMMHUCS OCHOB HEOPTraHMYECKOi
XUMHH 1 HEKOTOPBIX TTOHATHH U CBEJIEHHUH 00 OTEIBHBIX 00BEKTaX OPTaHWIECKOH XUMUH.

CrtpykTypa conepxaHus mpenMera copMHUpPOBaHA HA OCHOBE CHCTEMHOTO MOIXOAA K €ro M3y4eHHIO.
Copep:xaHHe CKIIAABIBAETCS U3 CHUCTEMBI MOHATHUH O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI
MOHATHH O XUMHYECKOW peakuuu . OOe 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHBI IO TMPHUHIIAITY
MOCIIEIOBATENIFHOTO PAa3BUTHS 3HAHUI HAa OCHOBE TEOPETHYECKHX IPEICTaBICHUN Pa3HOTO YpPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYeHHs KaK OCHOBBI BCEr0 €CTeCTBO3HaHUs, ypoBHA [leprnoaudeckoro 3akona J{
. 1 . MengeneeBa kKak OCHOBHOTO 3aKOHA XWMHH, YYEHHS O CTPOSHHUHM aToMa M XHMHYECKOU CBS3H,
MIPEJICTABICHUH 00 AIEKTPOIUTHUYECKOW AMCCOIMAIINN BEIISCTB B pacTBopax . TeopeTnyeckue 3HAHUS
paccMaTpUBAIOTCS HAa OCHOBE OJMITUPUYECKH IONYYCHHBIX W OCMBICICHHBIX (DaKTOB, Pa3BHBAIOTCS
MOCIIEIOBATENIEHO OT OAHOTO YPOBHS K APYTrOMY, BBITIONHSSA (GYHKIMH OOBSCHEHHUS W TMPOTHO3UPOBAHUS
CBOICTB, CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUIECKOTO IPUMEHEHHSI U TIOTYyUYSHHS N3yIaeMbIX BEIIECTB

Takast opraHu3zanusi cojep>kKaHusi Kypca CIOCOOCTBYET MPEICTaBICHUIO0 XMMUYECKOH COCTaBIISIOMICH
HAYYHOW KapTHHBI MHpa B JOTHKE €€ CUCTEMHON MpHUpOJbl. TeM caMbIM 00ecreunBaeTcs BO3MOKHOCTD
(hopMupoBaHUs y 00yUJaAIONINXCS [IEHHOCTHOTO OTHOMIEHUS K HAYYHOMY 3HAHHUIO W METOJaM TIO3HaHUS B
Hayke . BaxHO Taxxe 3aMETHTh, YTO OCBOEHHUE COJIEpKaHMS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HaHUHN
U3 paHee U3yuyeHHBIX KypcoB: «Okpyxaromuil Mup», «buonorus . 5—7 kiaccb» U «DPusuka . 7 Kinaccey.
OEJIb U3YUEHUSA YYEBHOI'O TIPEJIMETA «XUMMUS»

Lenbto usyuenuss ydeOHoro npeiamera XMMMS Ha ypoBHE OCHOBHOIrO OOIIEro 0Opa3oBaHUS
gBisieTcss  (OPMHPOBAaHME 3HAHMM OCHOB XHUMHYECKOH HAayKH Kak O0JacTH COBPEMEHHOTO
€CTeCTBO3HAHUS, IMPAKTHUECKON IEesTeThHOCTH YellOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM
KYJBTYPHI, YTO TPEATIONAraeT:

(hopMUpOBaHUE WHTEIUIEKTYAIBHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CaMOO0Opa30BaHUIO, COTPYIHUIECTBY,
CaMOCTOSITETLHOMY TIPHHATHIO PEIIeHH, CIIOCOOHON aJanTHpPOBAaThCA K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKU3HU;

HaNpaBJIEHHOCTh OOy4YeHHsi Ha CUCTEMAaTH4YeCKOe TMPHOOIICHWE YYalluXCcs K CaMOCTOSTENBLHON
MI03HABATENFHOMN JIeSITEbHOCTH, HAYYHBIM METOJIaM TIO3HAHHS, POPMUPYIOIINM MOTHBAIIMIO M Pa3BHTHE
CIIOCOOHOCTEH K XMMHH;

o0ecrieueHre YCJIOBHiA, CIOCOOCTBYIOIIMX MPHOOPETCHHIO OOYYarOIIMMUCS OIbITa Pa3HOOOpa3HOH
NI TEIIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABHIKOB (KIFOUEBBIX KOMIIETEHITUH), UMEIOIIIX
YHHUBEPCAIBHOE 3HAUYECHUE JUISI Pa3IMYHBIX BUJIOB EATEIBHOCTH;

(dopMupoBaHNEe YMEHHUN OOBICHATH U OLIEHUBATD SIBJICHUS OKPY>KaIOLIEr0 MUPa Ha OCHOBaHWU 3HAHUM U
OTIBITA, MTOJTyYEHHBIX MPU U3YYCHUU XUMUU;

¢dopMupoBaHKE y OOYYaIOUIMXCS T'YMaHUCTHUECKHX OTHOIIEHHH, MOHMMAaHHUA IEHHOCTH XHUMHUYECKHX
3HAaHUH U1 BBIPAOOTKH HKOJOTMYECKH LeJIECO00Pa3HOro OBEACHUS B OBITY U TPYJOBOM JESTENbHOCTH B
HEJSIX COXPAaHEHHS CBOETO 3/I0POBbS U OKPY’KAIOIIeH TPUPOTHON CPEIBL;

pasBUTHE MOTHUBALMMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CaMOBOCIIMTaHHMIO Ha OCHOBE
YCBOCHHS OOIIEYEIOBEUYECKUX IIEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mnipoduist u
HaNpPaBJICHHOCTH JIaJIbHEHNIIIETO 00yUeHHSI.

MECTO INIPEIMETA B YYEBHOM IIJIAHE

VY4eOHbIM IJIAaHOM Ha M3Y4YeHHEe XUMHM OTBeZeHO 134 y4eOHBIX YacoB — 1O 2 4 B HeJeno B 8§ u 9
KJIaCcCax COOTBETCTBEHHO.

2.COIEPKAHUE YYEBHOT'O NIPEIMETA «XUMMW»




8 KIIACC
IlepBoHavYaTbHBIE XUMUYECKUE TTOHSITHS

[MpenmeT xumuu. Ponbs XxuMum B )ku3HY YenoBeka . Tena u Bemiectsa . du3nueckre CBOMCTBA BEUICCTB
. ArperatHoe cocTOsHUE BellecTB . [IOHATHE O METOAax MO3HAHUS B XUMHUH . XUMUsI B CUCTEME HayK .
YucTtsie BemecTBa U cMecH . CIIOCOOBI pa3eICHHsI CMECEH .

ATOMBI ¥ MOJCKYJbl. XUMHUYECKUE 3JIeMeHTBhl. CHUMBOJBI XMMHYECKUX dJeMeHTOB . IIpocThie u
CJIOXHBIC BEIIECTBA . ATOMHO-MOJICKYJIIPHOS YUCHHUE .

Xumugeckas Gopmyna. BameHTHOCT aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSTHCTBA COCTaBa
BemecTs . OTHOcUTENbHAsT aToMHas Macca . OTHOCHUTENbHAsT MOJEKYJspHas Macca . MaccoBas oI
XUMHYECKOTO 3JICMCHTA B COSJIMHCHUY .

OusnvecKkre U XUMAYECKUe SBICHHUA . XUMHYECKas peaknus W e€ MpHU3HAKK . 3aKOH COXpaHEHUs
Macchl BEIMIECTB . XUMHUYECKHWe ypaBHeHHsA . Kiaccuduiarus XUMHYECKHX peakiuil (coeamHeHus,
pa3JoXKeHHs, 3aMEIICHUs, OOMEHa) .

XUMAYECKUH JKCHEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TIIOCYJIOW, C TpaBWIaMH pabOTH B
nmaboparopun ¥ TpuéMamu oOpamieHus ¢ Jab0paTOpHBIM OOOPYAOBaHWEM; H3yYEHHE H OITHCAHHE
(hU3MYECKUX CBOMCTB 00pa3lioB HEOPraHUYECKHUX BEIIECTB; HAO0eHHE (Pr3ndecKuX (TIaBJICHUE BOCKa,
TasHUE JbJa, PaCTUPAaHUE caxapa B CTYINKe, KATICHHE W KOHJICHCAIWs BOJBI) U XUMHYECKHX (TOpEHHE
CBEYW, PO KaJIMBAaHUE METHOU MPOBOJIOKH, B3aUMOICHCTBIE Mella C KUCIOTON) SIBIEHUH, HaOII0IeHNEe U
ONHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX PEAKIUil (pa3oKeHUe caxapa, B3auMOJICHCTBHE CEPHOM
KHC- JIOTBI C XJIOpUAOM Oapus, pasnoxenune ruapokcuna mean(ll) mpm HarpeBaHwmm, B3amMozeicTBHE
xKene3a ¢ pactBopom coiu Meau(ll)); m3ydeHne crmocoOoB pasgeneHUs cMeceil (C MOMOIIbI0 MAarHUTAa,
(GubTpOBaHKE, BBIMTAPUBAHKE, TUCTHUISINS, XpoMaTorpadus), MPoBeIcHUE OYUCTKY TIOBAPSHHOMN COJIH;
HAOJIIOJICHNE M ONKMCAaHUE PE3YyJIbTaTOB IMPOBEJCHUS OIBITa, WUTFOCTPUPYIOIIETO0 3aKOH COXPaHCHUS
MAacCBI; CO3/IaHNE MOENeH MOJIEeKYJ (IIapOCTEPKHEBHIX ).

Baxwueliye npeacTaBUTeN HEOPraHUYECKUX BELIECTB

Boznyx — cmech razoB. CocraB Bo3ayxa . Kucimopon — anmemeHT u mpocTtoe BemiecTBo . Haxoxaenue
KHCIIOpoJa B TpHupone, (u3WyYecKkue W XHMHYECKHe CBoWcTBa (peakuuu TopeHws). OKCHIBL.
[Tpumenenue kucinopoga. CrmocoObl MOMyYeHHUS KUCIOpPOAa B Ja0OpaTopudl W IPOMBINIICHHOCTH .
Kpyroeopor kwuciopoga B mnpupoje . O30H — aJyioTpornHas Moau(uKaius KHUCIopoa .

TenmoBoit 3¢pPexT XuMHUYecKor peakiui, TEPMOXUMHUIECKHE YPaBHEHHS, dK30- U SHAOTEPMUUYECKUE
peakiuu. TOMIWMBO: yroib W MeETaH. 3arpsa3HeHHE BO3[yXa, YCWICHHE NapHUKOBOro 3ddekra,
pa3pylIeHre 030HOBOTO CIIOS .

Bonopon — anemeHT u mpocroe BemecTBO. HaxoxaeHwe Bomopona B mpupone, (GU3HYECKHue U
XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI TomydeHus . KucioTs! u conu .

KonmuectBo BemecTsa. Moms . Monsipaast Macca . 3akoH ABOTaapo .
MounsipHblii 00bE€M Ta30B. Pac4€Thl 10 XUMHUYECKUM yPaBHEHHSIM .

®dusnveckrie cBOKWCTBA BOABL. Boma kak pactBoputens . PacTBopsl . HacklmeHHbIe 1 HEHACHIIIICHHBIE
pactBopsl . Pacmeopumocms eewjecme 6 6ode. MaccoBasi 0Jsl BELIECTBA B pacTBOpe . XUMHUYECCKHE
cBoiictBa Bonbl. OcHOBaHWA. Ponb pacTBOpOB B MpHUpone M B XKH3HHU YelloBeka . KpyroBopoT BOIBI B
npupo/ie. 3arps3HeHue MPUPOAHBIX BoJ. OXpaHa U OYHCTKA MTPUPOTHBIX BOJ .

Knaccudukarus HEOPTaHUYECKUX COEIMHEHMH. Oxcupl. Kiaccuduxarus OKCHJIOB:
cosieoOpasyroniue (OCHOBHBIC, KHCJIOTHBIE, am(pOTepHbIe) W HecojeoOpasytomme. HomeHnkmarypa
OKCHUIOB (MEXyHapOHAs U TPUBHANbHAS ). DU3HYECKUEe 1 XUMUYECKHE CBOMCTBA OKCUIOB . [lomyuenue
OKCHJIOB .

OcHoBanus. Kiaccudukauss OCHOBaHMI: IEIOYM M HEPacTBOpUMBbIC OCHOBaHusA. HomeHkmaTypa
OCHOBaHUWH (MEXIyHapojaHas W TpUBHalbHAs1). Du3MYeckne M XHUMHYECKUE CBOIMCTBA OCHOBaHHIA
Tlonmyyenue ocHOBaHUI .

Kucnorer. Krnaccudukamms xuciaor. Homenkmarypa KuCIOT (MEXAyHapoIHAs W TPUBHAIBHAS).
®dusnueckue U XUMUYECKHE CBOWCTBA KUCIOT. Pan aktuBHoctu meraiuioB H. H. bekerosa. Ilonyuenue
KHCJIOT .

Comn. Homenxkmarypa coneil (MeXayHapoIHasi W TPUBUAIbHAA).
®dusnueckue U XUMHUECKHE cBoMcTBa conel . [lomyyeHue comeil.

I'enetnyeckas cBsi3b MEXKIY KJacCaMH HEOPTaHUYECKUX COSAMHCHUM.

XHUMUYECKHH SKCIIEPUMEHT: Ka4eCTBEHHOE OTIPEeIeNICHIE COIePKaHusI KUCIOPOAa B BO3yXe; MOIyICHNE,
coOupaHue, pacro3HaBaHUE W U3YYCHUE CBOWCTB KHCIOPOJa; HAOIIOJACHUE B3aUMOJICHCTBUS BEIICCTB C



KHCJIOPOJIOM U YCJIOBHSI BO3HUKHOBEHHS U IIPEKpallleHUs ropeHust (IIokapa); 03HaKOMJICHHE ¢ 00pa3naMu
OKCHJIOB M OIIMCaHME HUX CBOMCTB; IOJy4eHHE, COOMpaHHE, PACIO3HABAHUE W HU3y4YEHUE CBOMCTB
BoJopoJa (ropeHue); BzaumozeilicTBue Boaopona ¢ okxcunom Meau(ll) (Bo3MOXKHO HCMOIB30BaHUE
BUIEOMATEPUAIIOB); HaOM0IeHHe 00pa3oB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIIeIOBaHHE OCOOCHHOCTEH
pacTBOPEHMsI BEILECTB C PA3NMYHON PACTBOPHMOCTBIO; IPHUTOTOBJICHUE DPACTBOPOB C OMNPEACIEHHON
MaccoBOH J0Jiell pacTBOPEHHOIO BEIIECTBA; B3aUMOACHCTBHE BOJIBI C METAJUIAMH (HATPUEM H KaJIbIIHEM)
(BO3MOKHO HCIIOJIB30BaHUE BHICOMATEPHIIOB); ONpENEICHIE PACTBOPOB KUCIOT | IIEIOUYEH C TOMOLIBIO
MHIMKAaTOPOB; UCCIEIO0BaHUE 00Pa3Ll0OB HEOPraHWYECKUX BEIIECTB pa3- JMUYHBIX KJIACCOB; HAOIIOJCHNE
M3MEHEHUs] OKPacKH MHJIUKATOPOB B pacTBOpax KUCIOT U IIeNouell; u3ydeHne B3auMOAEHCTBUS OKCHJIA
meau(Il) ¢ pacTBOpoM cepHOH KHCIOTHI, KUCIOT C METalllaMH, PEaKUUil HEHTpanu3aluy; MOoJydeHUe
HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OIHOTO MeTalla IpPyI'MM M3 pacTBOpa COJIM; pEHICHHE
3KCIIEPUMEHTANBHBIX 33/1a4 N0 TeMe «BakHelne Ki1acchl Heopra- HUYECKUX COSTUHEHUI».
Ilepuopnueckuii 3axkoH u Ilepmogmueckas cucremMa xumudeckux siemeHtoB [I. WM. Menneneesa.
CrpoeHue aToMOB.

Xumngeckast cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHN.

HCpBBIC IIOIIBITKHU Knaccnquaunn XUMHUUYECKHX dJIeMeHTOB. Ilonsarue o rpynmnax CXOAHBIX 3JICMCHTOB
(emoyHBle W IIENOYHO3EMENbHBIE METaIbl, TaJlOTCHBl, HWHEPTHBIE Ta3bl). ODJIEMEHTBI, KOTOpHIC
00pa3yroT aM()OoTepHBIE OKCHIBI U THIPOKCHUIIBI .

Ilepuonnuecknii 3akoH. Ilepuogmyeckas cucrema xuMuueckux sieMeHToB J[. M. Menneneesa.
KopoTtkonepuoanas u niuHHONEpU- onHas popMbl [leproandeckoid CUCTEMBl XMMHYECKUX JIIEMEHTOB
. . Menaeneesa. [lepuonpl u rpynmnsl. U3HUecKUil CMBICT TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U
CPYIIIBI DJIEMEHTA .

Crpoenune aromoB. CocTtaB aToMHbIX sifep . M3orombl . DaexTpoHsl . CTpoeHHEe 3JIeKTPOHHBIX
o0otodek aToMoB TepBbIX 20 xuMudecknx 3neMeHToB llepuoandaeckoit cucremsl [l . M1 . Menneneesa .
XapakTe- pUCTHKa XUMHUYECKOIO 3JIEMEHTA II0 €ro mnosiokeHuto B Ilepuonmye- ckoit cucreme [ . U .
Menpeneesa .

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHMHUYECKHX OJJle- MEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO TIpynmaM M mepuoaaM. 3HaueHue Ilepuomnueckoro 3akoHa U
Ileprnoinueckoii CUCTEMBI XUMUYECKUX 3JIEMEHTOB JUIS PA3BUTHsI HAYKH M NpakTuky . [{ . 1 . Mennenees
— Y4E€HBIN U TpakIaHUH .

Xumnueckast cBs3b . KoBajeHTHast (MOfsipHass W HEMOJISIPHAs) CBS3b. DJIEKTPOOTPULATEIBHOCTh
XUMHYECKHUX dJIEMEHTOB. MoHHAs CBS3b.

Crenenp  oxucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTENBHbIE  peakiuu. [Iponeccsl OKUCIEHUS U
BOCCTaHOBJIEHUsI. OKUCIIUTENN U BOCCTAHOBUTEIH .

XUMHUYECKHH IKCIIEPUMEHT: M3y4eHHE 00pa3loB BEILECTB METAJUIOB U HEMETAJUIOB; B3aMMOJIEHCTBHE
TUAPOKCH/IA IIMHKA C PACTBOPAMHU KUCJIOT M LIEI0UY€El; MPOBEIEHUE ONBITOB, MILTIOCTPUPYIOLIUX MTPUMEPBI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX peaklnii (TOpeHHe, Peakuy Pa3ioKeHUs, COeTUHEHUS) .

9 KJIACC
BemiecTBo 1 XuMHYecKast peaKITus

Ilepuoanueckuii 3axon . Ilepuoanueckas cucrema xumuueckux snemeHtoB J[ . M . Menneneesa.
CrpoeHue aToMoOB. 3aKOHOMEPHOCTH B U3MEHEHHMHM CBOWCTB XMMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaiusl, KalblUsi W HUX COCIWHECHUUW B COOTBETCTBUU C IMOJIOKEHUEM DHIEMEHTOB B
Ilepuoanueckoit cucTeMe U CTPOCHUEM X ATOMOB .

CrpoeHune BemecTBa: BUIBI XMUMHYCCKOW CBS3HM. THIBI KPUCTALIUYECKUX PEMIETOK, 3aBUCHMOCTH
CBONCTB BEILLIECTBA OT THIIA KPU- CTAJUIMYECKON PEIIETKU U BUA XUMUYECKOM CBS3H
Knaccudukanuss u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB (MEXKIyHApOAHAs W TPUBUAIBHAS) .
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PA3IUYHBIM KJIacCaM HEOPraHUYECKUX CO- CAMHEHUH,
TE€HETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB .

Knaccudukamuss XUMHYECKUX peaknui MO0 pasIuYHbIM NpU3HAKaM (10 YUCIYy U COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3()(eKTy, 10 HM3MEHEHUIO CTENeHEeW OKWCIICHUS
XUMHYECKHUX 3JIEMEHTOB, 0 OOpaTHMOCTH, IO YYacTHUIO Karajau3aTopa). JK30- U DHIIOTCPMHUYCCKHC
peaKIum, TEePMOXUMUYECKUE YPABHCHHUS .

ITonstre o ckopoctu xuMHuYeckoi peaknuu. [loHsTHe 00 OOPAaTUMBIX U HEOOPATHMBIX XUMHYECKUX



peakuusx. IloHATHE O TOMOTEHHBIX M T'€TEPOT€HHBIX peakuusx. [lonamue o Xumuueckom pasHosecuul.
Dakmopyl, eruaUUe HA CKOPOCHb XUMUYECKOU Peakyuu U NOJIOJNCEHUE XUMUYECKO20 PABHOBECUSL.

OKHUCIUTETLHO-BOCCTAHOBUTEIIHHEIC peakuum, 3NEeKTPOHHBII Oananc
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOM peaxuuu. CocraBnenue ypaBHEHUI
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIMi C UCTIONIb30BaHHEM METO]Ia SIEKTPOHHOTO OanaHca .

Teopust 3MEKTPONUTHUECKON TUCCOIMALUK. DIIEKTPOIUTHI U He- 3JEKTPONUTHl. KaTHOHbI, aHUOHBHI .
MexaHn3M JUCCOLMAIMH BEIECTB C PA3ITUYHBIMU BHIAMH XUMUYECKOH CBsi3U. CTENeHb JUCCO- ALK
. CunbHbIe U c1a0ble 3JCKTPOJIHTHI .

Peakuun woHHOro o0OMeHa. YCIOBUS NPOTEKAaHUS peakIuid HOH- HOro oOMeHa, MOJHbIE W
COKpalI€HHbIE HOHHBIE ypaBHEHHUs peakuuid . CBOMCTBa KHCIOT, OCHOBAaHHMN U COJe€il B CBeTe
NpEeACTaBICHUH 00 AIEKTPOIUTUUECKON Arccounanuy . KauecTBeHHbIE peakiuu Ha UOHEI . [lonsamue o
euoponusze conetl .

XUMHUUECKUH SKCIIEPUMEHT: 03HAKOMIIEHHE C MOZCTISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMUECKUX
BEIIECTB — METAIJIOB W HeMeTalwioB (rpadura M anMasa), CIOXKHBIX BeIIeCTB (XJOpHaa HaTpus);
UCCIIEIOBAHNE 3aBUCHMOCTH CKOPOCTHM XMMHYECKOW pEeakIMW OT BO3JCHCTBHUS Pa3iIMUHBIX (AaKTOPOB,;
HCCJIEIOBAHNE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, MpOIlecca JUCCOLUAIMK KUCIIOT, IIeIo4yeil u
cojieii (BO3MOYXHO HCIOJb30BaHUE BUIEOMATEpUANIOB); TPOBEAEHHE OINBITOB, WUIIOCTPUPYIOIIHNX
MPU3HAKK MPOTEKaHMs Peakiuii HOHHOTO oOMeHa (00pa3oBaHKME OcajKa, BhIICICHHE Ta3a, 00pa3oBaHUE
BOJIbI); ONBITOB,MJUTIOCTPUPYIOIIUX HTPUMEPBI OKHUCIIH- TebHO-BOCCTAHOBHUTENILHBIX peakuuii (TopeHwue,
peakiuu pas3lio- JKEHHUS, COEIWHEHMs); paclo3HABaHHWE HEOPTaHMYECKHMX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKIIMiA HAa HOHBI; PEeIlIeHHe SKCIIEPUMEHTABHBIX 33134 .

Hemeranisl u ux coeiuHEHUS

OOmast XxapakTepUCTHKa TaJoreHoB. (OCOOGHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC CTEIeHU
okucnenns. CtpoeHue M (U3NIECKHE CBOWCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB . XUMHYECKHE
CBOIiCTBa Ha TmpuMepe xiopa (B3aUMOJEHCTBHE C MeTa/llaMH, HEMETaJUIaMH, IIeJIOYaMu)
XmopoBogopon . ConstHast KHCIIOTa, XMUMHUYECKHE CBOW- CTBa, MOJydeHHe, NMpuMeHeHue . JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJIa HA OPraHM3M YeJOoBeKa . BakHeWne XIIOpUIbl M WX HAXOXKICHHE B
TIPUPO/IE .

O6mras xapakrepuctuka 3neMeHToB VIA-rpymmbl . OCoOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTETICHH OKUCIICHUS .

CrpoeHne u (u3HYECKHEe CBOWCTBA MPOCTHIX BEIIECTB — KHCIO- pPoJia M Cephl . AJUIOTPOIIHBIE
MOIU(UKAUN KUCIOPOJa M Cephl . XUMUYECKHe CBOHCTBA cepbl . CepoBOIOpOI, CTpOeHHE, (PU3MUECKUE
U XUMHYECKHe cBOMcTBa . OKCHUIBI cephbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHIOB . CepHas KHCIIOTa,
¢usnyeckue W XUMUYECKHe CBOWcTBa (OOImME Kak  TpEACTaBHTENS  Kiacca  KHCIOT W
crieruduaeckre) . XUMHUECKUE PEaKIiy, JIeKallie B OCHOBE IMPOMBINUICHHOTO CHOco0a MOIydeHUs
cepHoii kucioThl. [lpumenenne. Conu CepHOM KHUCIOTHI, KAYECTBEHHAs peakiusi Ha CyJIb(aTHOH .
Haxoxnenne cepsl u e€ coenmvHeHWH B mpupoae. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOMIeH Cpeibl
COCMHEHVSIMH  Cepbl (KHUCJIOTHBIC JOXKIW, 3arpsA3HEHHEe BO3AyXa H BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPAIIICHNS .

OOmast xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBbIE
CTCIIEHN OKHCIIEHUS. A30T, pacnpocTpaHeHHE B TPHUPOJE, (PU3MUSCKHE M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupome. AMMuak, ero (u3M4ecKue U XHMHUYECKUE CBONCTBA, IMONYYCHHE W
npumenenue. Conu aMMOHUS, X (U3MYECKHEe M XMMHYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas
peakius Ha WOHBI aMMOHHs. A30THas KHcCJOTa, e€ moiydeHue, Guandeckue M XMMHUYECKUE CBOMCTBA
(oOmue Kak TMpeicTaBUTENs Kiacca KUCIOT W crnenududeckue) . Mcmons30BaHWEe HUTPATOB U COJIEH
aMMOHHSI B KayecTBE MUHEPAIBHBIX yJOOpeHHHd. XMMHYECKOe 3arps3HEHHE OKPYXKAIoLeH Cpeabl
COETMHEHHSIMH a30Ta (KUCIOTHBIE T0XK/IH, 3arpsi3HEHNE BO3yXa, TOYBbI U BOJOEMOB) .

®dochop, amrorponHbie Momudukanuu ¢Gochopa, (PU3MUSCKUE U XMUMHUYECKHE CBoicTBa. OKCH
dochopa(V) u pocthopHas kucmora, pundeckue U XUMUIECKHE CBOMCTBA, NoTy4eHue. Vcnomp3oBanue
dochaToB B KauecTBe MHUHEPAIBHBIX YI00pSHUH.

OO6mas xapakrepucTuka 3neMeHToB [VA-rpymmbl . OcoOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTETICHH OKUCIICHUS .

VYraepon, aJuloTponHble MOAM(UKAIIMK, paclpoCTpaHeHUE B MpPHU- poje, GU3NUECKUE M XUMHUYECKHUE
cBoiicTBa. Azacop6umsa. Kpyrosopor yrimepoma B mnpupoze. Oxcuisl yriepoaa, X (U3MYECKUE U



XUMHYECKHE CBOWMCTBA, NEHCTBHE HA >KMBBIE OPTaHU3MBLIONyYeHHE U MPUMEHEHHE. JKOJIOTHIECKHe
mpoOJieMbl, CBsi3aHHBIE ¢ okcugoM yriepoma(lV); rumore3a ria00albHOTO TOTEIUICHUS KIIMMATa,
MAPHUKOBBIN 3P QeKT. YTOJNbHAs KUCIOTa M €€ CONMU, MX (PU3UYCCKHE M XUMUYECKHE CBOWCTBA,
noydeHre M npuMeHeHune. KauecTBeHHast peaknys Ha KapOoHaT-WoHEL. Mcmonp3oBanrne kapOOHATOB B
OBITY, MEIUIIMHE, POMBIIIUIEHHOCTH U CEITECKOM XO3SICTBE .

[lepBoHauanbHBIC MOHATHS OO0 OPraHUYECKHX BEIIECTBAX KakK O COCAMHEHHUSAX yriepona (MeTaH,
9TaH, 3TWICH, alleTUIICH, 3TaHOJI, TJIMIEPHUH, YKCYCHAsl KUCIOTa). MX cocmaeg u xumuieckoe cmpoeHue.
IlonsiTne 0 OMONOTMYECKH BAXXKHBIX BEHIECTBAX: XXHpaxX, OenKkax, yrieBoJaX ¥ HMX POIU B JKHU3HU
yenoBeka. MamepuanvHoe eOUHCINBO OP2aHU4eCKUX U HeOP2AHUYECKUX COeOUHEHUN.

Kpemuwuii, ero ¢usndeckne u XWMHYECKHE CBOWCTBA, MOJy4YeHHEe W mnpuMeHeHune. CoeanHeHUs
kpemMHUsS B mpupone. OOmme upencrtaBieHus o0 oxcuae kpemHus(IV) u KpeMHHEBOW KHCIOTE.
CuiuKaThl, MX KCIIOJIB30BaHUE B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH. Baoicheliuue cmpoumenvhvie
Mamepuanvl. Kepamukd, CMeK1o, yemeHm, 0OemoH, dcenezobemon. Ilpobremvr  6bezonacnozo
UCNONIL30BAHUAL CIPOUMENbHBIX MATNEPUATIO8 8 HOBCEOHEBHOU HCUSHUL.

XUMHUUECKUI IKCIIEPUMEHT: U3y4eHUE 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIOTHI;
MPOBEJICHNE KAYEeCTBEHHBIX PEaKIMid Ha XIJIOPWUA-WOHBI W HAONIONEHWE IPHU3HAKOB WX MPOTEKaHWS,
OTIBITHI, OTpaXKaroIKe (QU3NIECKUE U XUMUYCCKHE CBOMCTBA T'aJIOTCHOB U UX COCIUHCHMI (BO3MOXKHO
UCIIOJb30BAaHUE BHJICOMATEPHATIOB); O3HAKOMIIGHHE C O0paslaMu  XJIOpUAOB  (TaJIOTCHUJIOB);
O3HaKOMIIEHHUE ¢ 00pa3amMu Cephl U €€ COSAMHEHNUAMH (BO3MOYKHO MCIIOJIb30BaHNE

BHJIEOMAaTEpHUAIOB); HaOIIOIEeHUE Tpoliecca OOYTIIMBaHUS caxapa IMOJ JEWCTBUEM KOHIEHTPHUPOBAHHOU
CEepPHON KHUCIIOTHI; W3YYCHHE XHMHUYECKHX CBOWCTB pa30aBIEHHONW CEPHOW KHCIIOTHI, NpPOBEICHUE
KaueCTBCHHON peakIMu Ha CyJab(haT-uOH W HAOJIOJICHHE NpHU3HAaKa e€ MPOTEKaHMs; O3HAKOMIICHHE C
¢u3nYecKUMH CBOWCTBaMH a3oTa, ¢ochopa W WX COEOUHEHHWH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMAaTEpHUaNIoB), oOpa3namMu a30THBIX # (OCPOpHBIX yHOOpEeHMit; MoiyueHHe, coOupaHue,
pacro3HaBaHUe U M3yUeHHUE CBOMCTB aMMHAKa; IIPOBEJCHUE KAUYECTBEHHBIX PEaKIMi Ha HOH aMMOHHUS U
¢dochaTtroH u M3ydeHNe MPU3HAKOB UX NPOTEKaHUs, B3aWMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOMN
KHCIIOTHI C MeJIbI0 (BO3MOXKHO UCTIOIB30BAHHUE BUIEOMATEPUAIIOB); U3yUeHHE MOJIENIEH KPUCTATHIECKIX
pemérok anMasa, rpaduta, QyiepeHa; 03HaKOMJICHHE C MPOLIECCOM aJICOPOLIUN PACTBOPEHHBIX BEIIECTB
aKTHBHPOBAaHHBIM YTIIEM W YCTPOWCTBOM TIPOTHBOTa3a; IMONydeHHe, COOMpaHWe, paclo3HaBaHWE U
W3yYEeHUE CBOWCTB YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KAYeCTBEHHBIX peakiuii Ha KapOoHaT- U
CUJIMKAT-UOHBl U HM3YyYCHHE NPHU3HAKOB WX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIIMEH CHIMKATHOU
MPOMBILIUICHHOCTH; pEelle- HHUE SKCIIEPUMEHTAIbHBIX 3a7ad Mo Teme «BaxkHelinne HeMeTaulbl U HUX
COCTUHEHMUSD .

Mertaibl ¥ BX COeTUHEHUS

OO6mras xapakTEepUCTUKAa XUMHYECKHUX DJJIEMEHTOB — METAJIOB HA OCHOBAaHWU MX TOJOXKCHHUS B
[Tepuonuueckoit cucteme xumudeckux 3meMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHme
METaJUIOB. MeTajuinueckasi CBsI3b U METaJNIMYECKasi KpUCTANIMYECKas PEIETKa . DIEKTPOXUMUYECKUMA
psa HampspKeHui MeTauioB . Du3nueckue W XMMHYECKHE CBOMcTBa MeTayioB . OOIIHMe Cro- coObl
MOJTYYCHHSI MeTAJJIOB . [IoHATHE O KOPPO3WHM METAIIIOB, OCHOBHBIC CITOCOOBI 3aIIUTHl MX OT KOPPO3HUH .
Crnagsl (CTalb, YyTyH, JIOPATIOMUHMNA, OPOH3a) U MX MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH .

[llenounble Metannbl: mnonokeHnue B Ilepuoanueckoit cucteme xumudeckux siemento /[l .
Meneneena; CTpOEHHUE WX aTOMOB; HaXOXKIeHUE B Ipupojae. Pu3ndeckne U XUMUIeCKre CBOMCTBA (Ha
npuMepe HaTpusd u Kamus). OKCHIBI W THAPOKCUIBI HATpuss M Kanus . [I[puMeHeHue MenmouHbIX
METAJIJIOB M UX COCTUHEHUH .

[IlenoyHo3emenbHBIE METaUIBl MarHui W Kajdblui: mnoJiokeHue B llepuonnueckoil cucreme
xumudeckux snemeHToB J[ . U . MenaeneeBa; cTpoeHHE MX aTOMOB; HaxOXIEHUE B MPUPOIE .
Ousnyueckre U XUMAYECKHE CBOWCTBA MarHUs W Kalbldsi . BakHeWIne coequHEeHNS Kablwsl (OKCHI,
THUAPOKCH, cOH) . JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHHS .

Amomunuii: nonoxxenue B Ilepuoguyeckoil cucreme xummuueckux snemeHToB J. Y. Menneneena;
CTPOCHHE aToMa; HaxXOXICHHe B Tmpupoje. DPU3NIECKHEe HW XHMHUYECKHE CBOWCTBA aTIOMHHHUS.
AmMdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCH 1A AIFOMUHUS .

XKenezo: monoxxkenue B Ilepuoamueckoil cucteme xumudeckux osnemeHToB JI. WM. MeHneneena;
CTpPOEHHE aTOMa; HaxOokIeHHe B mpupoae. Pu3MUecKkne W XUMHYECKHE CBOMCTBa kene3a. OKCHIbI,
ruapokcunbl u conn xkene3a(ll) u xxenesa(lll), mx cocras, CBOWCTBA U MTOIYICHHE .



D

XWMHYECKUH KCIIEPUMEHT: O3HAKOMJICHHE C 0OpaslaMd MeTall JOB M CIIABOB, WX (DH3MUYECKUMHU
CBOWCTBAMHM; M3y4YCHHE PE3yJbTaTOB KOPPO3MHM METAIOB (BO3MOXKHO HCIOJIB30BaHHE BUAEOMATEpPU-
aJioB), OCOOCHHOCTEH B3aMMOJCUCTBHS OKCHAA KaJbITUSA W HATPUA C BOAOH (BO3MOXHO HCIIOJE30BAHHE
BHJIEOMAaTEPHAIOB); MCCIEIOBAaHUE CBOWMCTB JKECTKOM BOJBI; MpOIEcca TOPEHHS JKeJe3a B KHCIO- POJIe
(BO3MOXXHO HCIIOJIb30BaHUE BHIICOMATEPHAJIOB); MPU3HAKOB MPOTEKAaHWS KauyeCTBEHHBIX pEakIMid Ha
HOHBI (MarHus, KajabItus, amoMuHus, muHKa, xemeza(ll) m xenesa(lll), memmu(Il)); HaOmoneHwe wu
OTHMCaHWE TIPOIECCOB OKpAIMBaHWS IUIAMEHH WOHAMH HATPHs, Kanuig ¥ KaiublHui (BO3MOXKHO
WCIIOJIb30BaHUE BHICOMATEPUANIOB); HCCIIEAOBaHHE aM(pOTEPHBIX CBOMCTB THIPOKCHAA ATIOMUHUS H
THAPOKCHIA [MHKA; pElIeHHe AKCIEPUMEHTANFHBIX 3a7ad 1Mo Teme «BakHedmme MeTamTel B HX
COCTMHEHTISD .

XuUMHS U OKpY’KaroIas cpeaa

Hogsie MmaTepuansl u TexHOIOTHY . BemecTBa 1 MaTepHalibl B I10- BCEAHEBHOH JKU3HU YETIOBEKA .
Xumus 1 310poBbe . be3onacHoe nCnonp30BaHKe BEIIECTB M XUMUYECKUX peakuuii B ObITY . [lepBas mo-
MOIIb ITPU XUMHUYCCKHUX OKOraX U OTPaBJICHUAX . OCHOBBI PKOJOTH- YECKOH T'paMOTHOCTH . XHUMHYECKOE
3arps3HeHNe OKpyKarolel cpepl (peaeabHas qomyctuMas KoHerTparus Bemects — [1J1K) . Poms
XHMHUH B pCHICHUHN 3KOJOTHYCCKUX HpO6JIeM .

[TpupoaHbIe UCTOYHKUKH YTIIEBOAOPOIOB (YToJib, IPUPOIHBIN Ia3, HeTh), MPOLYKTHI X MEPEePadOTKH,
WX POJIb B OBITY W MTPOMBIIIUIEHHOCTH .

XUMHUUECKHI IKCTIEPUMEHT: U3y4eHHE 00pa30B MaTepHaioB (CTEKIIO, CTIaBbl METAILIOB,
MOJIMMEPHBIE MaTEPUAIbI) .

3. IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA «XUMMHWS» HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUS

JIMYHOCTHBIE Pe3yJIbTATHI

JInmgaHOCTHBIE pe3yJbTaTHl OCBOEHHUS MPOTPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHHs AOCTHUTAIOTCA B
Xo/le OOy4YeHHS XWMHHA B €IWHCTBE YYeOHOW M BOCHHUTATEIbHON HesTenbHOCTH OpraHuzanuu B
COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUMUCKMUMH COLIMOKYJIBTYPHBIMA H JyXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTSAMU, MPUHATHIMU B OOIIECTBE MPaBUJIaMK M HOPMaMH TOBEJCHMs M CIIOCOOCTBYIOT HpOIEcCcaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS M COIMATN3AINN O0YUYAFOIIIUXCH .

JInaHOCTHEIE pe3yNbTaThl OTPAKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

[TaTpuoTHUECKOr0 BOCIIUTAHUS

1) UEHHOCTHOIO OTHOLICHHS K OTEUECTBEHHOMY KyJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICJIUIO, TIOHUMAHMS 3HAYCHHUS XMMHUYECKONH HAyKHU B JKU3HHW COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHOW HWH(pOpPMAIMEH O TEPEeHOBbIX JOCTMKEHUSIX U OTKPBITUAX MHPOBOH U
OTEUYECTBEHHOI XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOICTBE MUpPa U OOIIECTBA;
I'paxxnaHCKOro BOCIUTaHUS

2) TMpeACTaBICHUS O COLMAJIbHBIX HOpPMAax U MPaBUJIaX MEXJIUYHOCTHBIX OTHOLIEHUN B KOJJIEKTHUBE,
KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIG3HOHM, Yy4eOHO-MCCIIE0BaTENbCKOM,
TBOPYECKOW M APYTUX BUAAX JEATEIHLHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESTENbHOCTH
MPH  BBIIOJIHEHUH YUYeOHBIX, ITO3HABATENBHBIX 3a/1a4, BBINOJHEHUH XHUMHYECKUX 3KCICPUMEHTOB,
CO3MaHUN YYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aWMOIIOHMMAHHIO W B3aUMOIIOMOIIM B IPOLECCE ITOM
y4eOHOW JesSTeNbHOCTH; TOTOBHOCTH OILEHHUBATh CBOE IIOBEJCHUWE W TOCTYNKH CBOWX TOBapHIIEH ¢
MO3ULIMY HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN MOCTYIIKOB;

IlenHOCTH HAy4YHOTO TTO3HAHUS

MHPOBO33PEHUYECKUX TMPEJCTABICHUM O BEUIECTBE M XHUMHYECKOW pPEaKlUH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIOIIMX OCHOBY JIJI1 IOHUMAHUS CYIIHOCTH Ha- YYHOU
KapTUHBI MHpA; MPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHO- CTSX Pa3BUTHS MPHUPOJBI, B3aMMOCBS3SIX
4yeJI0BeKa C IPUPOJHOM CPEeo, O pOJIU XUMHUH B MIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIHFHBIX MOTHBOB, HAIIPaBJICHHBIX HA MOJYYCHIEC HOBBIX 3HAHHUM 10 XUMHU, HEOOXOIUMBIX IS
00BsICHEHHS HAOITIOJTaeMBIX MTPOIIECCOB U SBJICHUMN;

2) Tmo3HaBaTENbHOW, WH()OPMAIIMOHHONW W YHTATEIBCKOW KyJIbTYpbl, B TOM WYHCJIE HaBBIKOB
CaMOCTOSITENTEHON pabOThl ¢ yYeOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEPATYpOH, JOCTYIHBIMH
TEXHMYCSCKUMH CPeICTBAMHU HH(DOPMALIMOHHBIX TEXHOJIOTHH;

3) wuHTEpeca K OOYYCHHIO ¥ TIO3HAHHWIO, JFO0O3HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHMI0, TIPOCKTHOH U WCCIEAOBATENbCKOW JEATENLHOCTH, K OCO3HAaHHOMY BEIOOpY



4)

HaIpaBJIEHHOCTH U YPOBHA 00Y4EHUS B JaJlbHEHIIEM;
®opMHUpOBaHUS KYIbTYPHI 340POBbS

3) O0cCO3HaHUA IEHHOCTH YXHU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
30POBBIN 00pa3 XHU3HH, OCO3HAHMS TOCIEACTBHIA M HEMPUATHS BPEAHBIX MPHUBBIUEK (YMOTpPEeOICHUS
AJIKOTOJIsI, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIIOJICHHUS TTPaBUi 0€30IaCHOCTH TpH 00pallleHun
C XUMHYECKHMH BEILIECTBaMH B OBITY U PeaIbHOM XKU3HU;
TpynoBoro BOCIUTaHUSA

4) wuHTepeca K IPAaKTUUYECKOMY H3yUeHHIO Ipodeccuil U Tpyla pa3- JMYHOIO POJA, YBaXKEHHE K TPYLY
U pe3yibTaTaM TPYJOBOM JESTETHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHMS NMPEAMETHBIX 3HaHUHU MO
XMMHH, OCO3HAHHOI'O BBIOOpAa WHAMBUAYAJIbHOH TPAaEeKTOPHM MPOJODKEHHA 00pa3oBaHUS € y4€TOM
JMYHOCTHBIX HMHTEPECOB H CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX MHTEPECOB M IOTPEOHOCTEH;
YCIIEHMIHOW Tpo(ecCHOHATBHON JESITeIbHOCTH W Pa3BUTHA HEOOXOJAMMBIX YMEHHWH; TOTOBHOCThH
aIalTHPOBAThCS B MPO(eCcCHOHATBHOHN Cpee;
OKOJIOrH4eCKOro BOCIIUTAHUS

5)  9KOJIOTMYECKH NeNeco00pa3HOro OTHOIICHHS K MPHUPOJE KaK HCTOYHUKY JKM3HM Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMsI, TOHUMaHUsI [IEHHOCTH 3JI0POBOTO M 06€30macHOro o0pa3a KM3HHU, OTBETCTBEH-
HOI'O OTHOIIEHHSI K COOCTBEHHOMY (M3MYECKOMY M IICHXHYECKOMY 3I0POBBIO, OCO3HAHMS LIEHHOCTH
cOOIIOICHNsT TIPAaBUJI O€30ITacHOTO TIOBEICHUS NP PadoTe C BEMIECTBAMU, a TAK)KE B CHTYalUsIX, YTPO-
JKAIOIIUX 3/0POBBI0 M KHM3HU JIIOAEH CIOCOOHOCTH NMPUMEHSTH 3HAHWS, IMOJydacMble NPH W3yYCHUU
XUMHHY, ULl PEMICHMs 3a7ad, CBA3aHHBIX C OKPYXKAIOIIEeW NpH- POJHOM CpeAoH, MOBBIINICHUS YPOBHS
9KOJIOTHYECKOW KYJBTYPBI, OCO3HAHHS TNIOOAIBHOIO XapakTepa SKOJNOTHYECKUX MpoOJIeM M MyTeH HxX
pelIeHus TOCPEICTBOM METOJIOB XUMHUH;

6) OKOJOTMYECKOr0  MBIIUICHHWS, YMEHHS pPYKOBOACTBOBAaTbCS WM B  IIO3HABaTENIBHOI,
KOMMYHUKATHUBHOW U COLIMATIBHOM MPAKTHKE .
MeTtanpeaMeTHbIe pe3yJabTaThl

B cocraBe mMeranpenMeTHBIX Pe3yJabTaTOB BBIACIIOT 3HAUMMbIE AT (POPMUPOBAHUS MHPOBO33PEHUS
oO1ieHay4YHble TOHATHA (32 KOH, TEOpusl, IPUHLMII, TUIO0TE3a, (aKT, CUCTEMa, IPOLECC, IKCIIEPUMEHT U
IIp .), KOTOpbIe UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NMpEAMETax U IO3BOJIAIOT Ha OCHOBE
3HaHUM U3 3THX NpeIMeTOB (HOPMHUPOBATH NMPEICTABICHUE O LEIOCTHONW HAy4YHOH KapTHHE MHUpa, U
YHHUBEpCalbHble y4eOHbIE NeWCTBUs (II03HABaTelIbHbIE, KOMMYHHKATHBHBIE, PETYJISTHBHBIC), KOTOpHIE
obecrieurBaloT (Gop- MUpPOBaHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBIICHHIO
yueOHOM AEATEIBHOCTH .

MertanpenMeTHbsle pe3yibTaTbl OCBOEHHMS OOpa30BaTEJIbHOW MPOrpaMMbl MO XHUMHH OTPaXKaroT
OBJIaJICHHE YHUBEPCAIbHBIMU MTO3HABATEILHBIMU IEUCTBUSAMH, B TOM YHCIIE:
ba30BpIMM JIOTHYECKUMHU JEHCTBUSAMU

1) yMeHHMEM HCIOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIIJICHHS IPH OCBOSHUM 3HAHMI: pacKphIBATh
CMBICTT XMMHUYECKUX TMOHATUH (BBIIEIATh MX XapaKTepHbIe NMPU3HAKH, YCTaHABIMBATh B3aHMMOCBA3b C
JPYTUMH TIOHSTHSMH), HCIIONB30BAaTh TOHSITUS JUII OOBSCHEHHS OTACIBbHBIX (DaKTOB W SIBIICHUH;
BBIOMpPATh OCHOBaHMS M KPUTEPHU AJISI KJIACCU(PUKALNN XMMUYECKUX BEIIECTB U XUMHUUECKUX PEaKLUii;
YCTaHaBIUBATh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXIy OOBEKTAMH HW3YyUEHUS; CTPOUTH JIOTHYECKHE
paccyxaeHus (MHyKTUBHBIE, JISAyKTUBHBIE, 10 AHAJIOTUH); 1€J1aTh BHIBOJIbI U 3aKIIIOUEHUS,;

2) yMEHHEM MpPHUMEHSATb B TpOLIECCe IIO3HAHUS NOHATHSA (IpeAMETHbIE W MeTanpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIB3yEMbIE B XUMHUH, PEOOPa30BHIBATH IITUPOKO PUMEHIEMBIE
B XMMHUHU MOJICNIbHBIE TIPEJICTABIICHHUS] — XUMHWUYECKHI 3HAK (CUMBOJI 3JIEMEHTa), XuMudeckast popMyria u

YpaBHCHUC XHUMUYCCKOU pCakiun — IMpuUu pCHICHUUN y‘le6H0—HO3HaBaTCJ’ILHHX 3agad; C y‘léTOM OTHUX
MOACIBbHBIX HpC,Z[CTaBJ'ICHI/Iﬁ BbIABJIATD W XAPAKTCPHU30BaTh CYHICCTBCHHBIC TMPU3HAKHW H3YYACMbIX
00BEKTOB — XMMHYECKHUX BC€IICCTB M XHMHWYCCKHUX peaKuHﬁ; BBIABJIATH O6HII/IC 3aKOHOMEPHOCTH,

MPUYUHHO-CIIC/ICTBEHHBIC CBSI3M U MPOTHUBOPEYHUS B H3yUaeMbIX IPOLIECCAX M SABJICHUSX; Mpeajarathb
KPUTEPUU JUIsl BBISBICHUS 3THX 3aKOHOMEPHOCTEH U MPOTHBOPEUNH; CAMOCTOSATEIBHO BBIOUPATH CIIOCO0
pemieHuss y4eOHOW 3amaun (CpaBHMBATH HECKOJBKO BAapHAHTOB pEIICHHs, BHIOMpaTh HanOoiee
MOIXOJISIINN C YIETOM CaMOCTOSTENILHO BBIICIICHHBIX KPUTEPHUER);

Ba3oBeIMH HCCIEeIOBATENECKUMH JEHCTBUSIMH

YMEHHEM HCITOJIh30BaTh ITOCTABJICHHBIE BOIPOCH B KAadeCTBE HHCTPYMEHTA ITO3HAHHUS, a TakKe B
KaueCTBE OCHOBBI i (OPMUPOBAHUS THUIIOTE3bl 1O IPOBEPKE NPABUIBLHOCTH BBICKA3bIBAEMBIX
CY>KJICHHUIA;



5) mpuoOpeTeHue oIbiTa M0 IUIAHUPOBAHUIO, OPraHM3alMd U IPOBEJCHUI0 YUEHHUUECKHX SKCIEPUMEHTOB!
yMEHHE HaOmIoJaTh 3a XOIOM IpOIecca, CaMOCTOSATENBHO MPOTHO3HMPOBATH €ro  pe3yibTar,
¢dopmynupoBaTh 00OOWICHHS H BBIBOABI IO pe3yjibTaTaM HPOBEAEHHOTO OIBITA, HCCICIOBAHUS,
COCTaBJISATh OTUET O MIPOAEIaHHON paboTe;

Pabotoii ¢ nadopmarmeit

6) ymMeHHeM BbIOMpPATh, AaHAJTM3UPOBATH U MHTEPIIPETUPOBATh MH- (HOPMALMIO PA3IMYHBIX BUIOB U (QOpM
IPEACTaBICHNUs, TOIy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-NOIYJAPHAs JIMTEpaTypa XMMUYECKOTO
coJep)KaHusl, CIpaBOYHbIE MOcoOus1, pecypchl HTEepHETa); KPUTHUECKH OLCHHBATh MPOTHBOPEUYHBYIO H
HEIOCTOBEPHYIO HH(OPMAIIHIO;

7) yMeHHEM MpPHUMEHITHb pa3iu4yHble METOAbI W 3allpochl MPH TOMCKe W 0TOOpe HuHpopManmuu Hu
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IJIi BBIIOJHEHHs Y4YeOHBIX M IIO3HABATENbHBIX 3a7ay
ompenenEHHOr0 TUIA; npuoOpeTeHue OTIBITA B obnacTtu HCIIOJIb30BaHUS
MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBIaJCHUE KYJIbTYpOH aKTHBHOTO HCIOJIH30BaHUS
Pa3IMYHBIX MOUCKOBBIX CHCTEM; CAaMOCTOSITEIBHO BBIOMpAaTh ONTHUMAJbHYIO (OPMY MPEACTaBICHHUS
MHQOPMALMK U WIUTIOCTPUPOBATH PEIIAEMbIC 3a1a4l He- CIOKHBIMU CXE€MaMH, JUarpaMMaMu, IpyTUMH
(hopmamu rpad KU 1 UX KOMOMHALIUSAMHU;

8) yMeHHEeM HCIIONb30BaTh M aHAJIM3UPOBATH B Ipolecce y4eOHOH M HCCIIeAOBATENbCKON NeATENbHOCTH
WHQOPMAIMIO O BIMSHUMA MPOMBIIUICHHOCTH, CEJIbCKOTO XO3SHCTBa M TPAHCIOPTa HA COCTOSHUE
OKPY’KaroIlel TPUPOAHON CPEIbI;

9) yMeHHeM 3agaBaTh BOMPOCHI (B XOJA€ MUANOTa W/WIM NUCKYCCHH) IO CYIIECTBY OOCYXIaeMOH TeMHl,
(dbopMynupoBaTh CBOU NPEATIOKEHUS OTHOCUTEJIBHO BBIIOJIHEHUS MPEIOKEHHOH 3a1a4u;

10) npuoOpeTeHre OIbITa TNPE3CHTAIMH PE3YJIbTAaTOB BBIIOJIHEHUS XUMHYECKOTO OSKCIICPUMEHTA
(;1abopaTOpHOro OMbITa, JIA0OOPATOPHON pPa0OTHI MO HMCCICIOBAaHHIO CBOWMCTB BEINECTB, Y4eOHOTO
MIPOEKTA);

11) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM MO3HABATEIbHOW U HCCIEAOBATEIbCKOU
JESTEIbHOCTH MPH PELICHUH BO3HUKAIOIIMX Mpo0ieM Ha OCHOBE yuyéra OOIUX HHTEPECOB U
COrJacoBaHMUs TMO3UIMKM (0OCyXkaeHus, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBI», KOOPAWHAIUSL
COBMECTHBIX JICHCTBUH, ONpeieieHIe KPUTEPUEB 110 OIICHKE Ka4eCTBa BBITIOJIHEHHOW PaOOTHI U I .);
YHHUBEpCAIbHBIMH PETYIATUBHBIMH ACHCTBUSIMU

12) YMCHHUEM CaMOCTOATCIIBHO OIPEeACIATh HEIU ACATCIbHOCTH, IIJIAHUPOBATH, OCYIIECTBIIATDH,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JEATENBHOCTH, BBHIOMpATh HamOoiee
3¢ deKTUBHBIE CTIOCOOBI PELICHUs! YUE€OHBIX U MO3HABATENIbHBIX 33[a4, CAMOCTOSATEIILHO COCTABIATh MIIH
KOPPEKTHPOBAaTh NMPEUIOKECHHBIM aJrOpuT™M ACWCTBUHA MPH BBINOJHEHUN 334aHUN ¢ y4ETOM MOITy4eHHS

HOBBIX 3HAHMK 00 W3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIMAX; OIEHUBATh COOTBETCTBHC
MOJTy4YE€HHOT'O Pe3yiIbTaTa 3asBJICHHON 11eTH;
13) YMEHHEM HCIIONb30BaTh U aHAIIM3UPOBATh KOHTEKCTEHI, TIpe ijlaraeMble B YCIIOBUH 3aJaHAN .

IIpeameTHBbIe pe3yabTaThl
B cocrtaBe mpenMETHBIX PE3yJIbTAaTOB 10 OCBOCHUIO 0053aTENILHOTO COJEPXKAHUS, YCTAHOBIEHHOI'O

JAHHOM MPUMEPHON paboyeil Mpo- rpaMMOH, BBIIEISIIOT: OCBOCHHBIE 00y4arOIIMMHCS Hay4YHbIe 3Ha- HU,
YMEHUS M CIOCOOBI ACHCTBHM, crieu(HUecKe 115l IPeIMETHON 001acTi « XUMUs, BUIBI JSITEIbHOCTH
M0 TIOJIYYE€HUIO HOBOTO 3HAHWS, €r0 MHTEPHPETAINH, PeoOpa30BaHUIO M MPUMEHEHHIO B Pa3IUYHBIX
y49eOHBIX W HOBBIX CHTyalusx. lIpeaMeTHble pe3ynbTaThl MPEACTABIEHBI 1O TOoAaM OOydYeHHsS U
OTpakaroT c(OPMHUPOBAHHOCTD y O0YHAIOIIUXCS CIETYIOIINX YMEHUH:
8 KJIACC

14) packpuléams CMublcl OCHOBHBIX XUMHUYECKHMX MOHSATHH: aTOM, MOJEKYJa, XUMUUYECKUH 3JIEMEHT,
MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHOPOJAHAS W HEOAHOPOIHAs), BAJCHTHOCTH, OT
HOCHUTENbHAs aTOMHas W MOJEKYJspHas Macca, KOJMYECTBO Belle- CTBa, MOJb, MOJIIpHas Macca,
MaccoBas JI0JIs1 XUMHUYIECKOTO 3JIEMEHTa B COETWHEHHUH, MOJISIPHBIN 00BEM, OKCH, KHCIOTa, OCHOBAHHE,
COJIb, DJICKTPOOTPHUIIATEIFHOCTD, CTEIIEHh OKUCIICHHUS, XHMUYECKasi Peakius, KIacCUQUKAIUs PEeaKInii:
peaKkIMu COequ- HEHUs, PEaKkUUH pas3JIoKEHHUs, PEaKUUH 3aMElIeHHs, peakuud oOMeHa, 35K30- U
SHIOTEPMUYECKHE PEaKIHH; TEIIOBOH 3(PQEKT peakuuu; sIpo aroMa, 3JICKTPOHHBIN cJIOH aroma,
aTOMHasi OpOMTalb, PaJUyC aroMa, XMMUYECKas CBs3b, IOJAPHAs U HENOJIApHAs KOBAJIEHTHAs CBS3b,
WOHHasl CBA3b, MOH, KaTHOH, aHUOH, PacTBOpP, MaccoBas 0 BeIlecTBa (IPOLIEHTHAs KOHLIEHTpAlUs) B
pactBope;



15) ULIIOCMPUPO8ams B3aUMOCBS3h OCHOBHBIX XHUMUYECKHX TI0- HATHH (CM . T . 1) U IPUMEHSTH 3TH
MOHSATHS TIPY ONUCAHUM BEIIECTB U UX MPEBPAICHHIA;

16) UCNOb306aMb XUMUYECKYI0 CHMBOJIMKY JUIS COCTaBlIeHHS (OpMYyN BEIIECTB M YpaBHCHHI
XHMHYECKUX pPEeaKiIuii;
17) onpedensims BATEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHHUSX; CTEIEHb OKHCIICHUS

3JICMEHTOB B OMHAPHBIX COSAMHCHUSX; MPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COSTUHCHUN
o opmyaM; BUJ XUMHUYCCKOH CBsI3U (KOBaJICHTHAS U MOHHASI) B HECOPTaHUYCCKUX COCAMHCHUSX;

18) packpuleams cmvica Ilepuonuueckoro 3akona /[ . . MenneneeBa: 1eMOHCTPUPOBATh MIOHUMaHUE
MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX AJIEMEHTOB OT HUX MoJjokeHus B Ilepuogmyeckoit
CHCTEeMeE; 3aKOHOB COXPaHEHUS] MacChl BEMIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHUS,
3akOoHa ABOraJipo; onucvléamev u xapaxkmepuzosamsv Tabmuunyr ¢opmy Ilepuomuueckoit cuctembl
XUMHUYCCKHUX DJJIEMEHTOB. pa3jnyaTh TIOHATUS «rJaBHas mnoArpymnmna (A-rpynma)» u  «mo0odHas
nonarpynma (b-rpymma)», Ma- e U O0NbIINE TEPUOBL, COOMHOCUMb 0003HAYEHHSI, KOTOPHIE NMEIOTCS B
tabmume «llepmomnueckas cumcreMa XUMHYecKHX odieMmeHtoB J[. M. MenpeneeBa» C YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMYECKUX DJIEMEHTOB (COCTaB M 3apsija sapa, oOIlee YuCiIo
3JIEKTPOHOB U PACTIPEICIICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

19) Kaaccuguyupoéams XUMUYECKHE 3JIEMEHTBI; HEOPraHWYECKHE BEIECTBA; XUMHUUYECKUE PEaKIUU
(TI0 UHCTy ¥ COCTaBy yYaCTBYIOIUX B PEAKIIMH BEIIECTB, MO TETTOBOMY 3 (]exTy);
20) Xapaxkmepuzoéams (onucvléams) OOIIME XMMHYECKHE CBOICTBA BEHIECTB PA3IMYHBIX KIIACCOB,

MOATBEPKAAasi ONMCAHHE TPUMEPAMU MOJICKYJSIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XHMHYECKHUX
peaxkuuii;

21) NPO2HO3UPOBAMb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka9eCTBEHHOTO COCTaBa; BOZMOXKHOCTH
MPOTEKAHUS XUMUIECKHUX TPEBPAIICHIH B PA3IMYHBIX YCIOBUSIX;
22) 8bIYUCAAMb OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEUIECTB; MAaCCOBYIO JIOJIO

XUMHYECKOT0 3JIeMEHTa 1Mo (opMyle COCOUHEHUs; MacCOBYIO JIONIO0 BEILECTBA B PAacTBOpE; MPOBOIUTH
pacyéThl IO ypPaBHEHUIO XUMUYECKON peakliny;

23) NPUMEHAMb OCHOBHBIE OIIEpalliU MBICIIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHNe, CHCTEMATU3alHI0, KIacCH(PUKAIUIO, BBISIBICHHE NPUYNHHO-CIICJICTBEHHBIX CBSI3EH — st
WU3YYEHUS] CBOMCTB BEIIECTB M XMMHUYECKHUX PpEaKLIUH; €CTECTBEHHO-HAy4YHBIE METOABI IMO3HAaHWUS —
HaOJI0IeHEe, U3MEPEHNE, MOACTUPOBAaHUE, SKCIIEPUMEHT (PeaTbHBIA U MBICIIEHHBIN);

24) c1e00éamye MpaBUIIaM TI0JIb30BAHUS XMUMHUYECKOH 1OCy 10 U 1abOpaTOpHBIM 000pYAOBaHUEM, a
TaKXKe MpaBwiaM oOpaleHHus ¢ BEIIECTBAMH B COOTBETCTBHM C HHCTPYKLHMSMH IO BBIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OTBITOB MO MOJYYSHHIO H COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOIA U
KHCJIOpOJa), TIPUTOTOBJIEHUIO PACTBOPOB C OMNPEAETIEHHON MacCOBOW J10JIel pacTBOPEHHOTO BEIECTBA,;
IUIAHAPOBATh U MPOBOJHUTh XMMHYECKHE DKCIEPUMEHTHI IO PACIO3HABAaHUIO PACTBOPOB IIENIOYEH U
KHUCJIOT C TIOMOIIbIO HHJIKA- TOPOB (JIaKMYC, (heHoI(TaIenH, METHIIOPAHK U P .) .

9 KIJIACC
1.)packpuvieams cmbici OCHOBHBIX XUMHUYECKUX MOHSATHH: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHHUOH, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULATEIBHOCTD,
CTCNeHb OKHCIICHUS, XMMHUYECKasi PEaKIus, XMMHYECKash CBs3b, TEIUIOBOM A(PQEKT peakiyu, MOJIb,
MOJISIpHBIH 00BEM, PACTBOP; AIEKTPOIUTHI, HEAIEKTPOIUTHI, 3JCKTPOIUTHIECKAS AUCCOLUAIINS, PEAKLIUH
MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE, OOpaThMble M HEoOpaTHMbIE pEakiHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIWH,  OKHUCIWTENb, BOCCTAHOBUTENb,  OKHCIEHHE U
BOCCTaHOBJIGHHE,  aUIOTPONHsA, aMQPOTEpHOCTb, XUMHYECKas CBA3b (KOBaJCHTHAs, HOHHAs,
METaJUIM4ecKas), KpUCTAJUINYecKas pEHIETKa, KOPpPO3Us METAIOB, CIUIaBbl; CKOPOCTb XHUMHYECKOH
peaxium, mpenenbHo nomyctumas konteHTparus (I111K) BemecTsa;
2)unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 11 . 1) M IPUMEHSTh 3TH MOHATHUS
TIPH OTIFICAaHWH BEIIECTB M UX MPEBPAIICHHIA;
3)ucnoav306ams XUMUYECKYIO CUMBOJIMKY JUIS COCTaBlIeHHS (hOPMYIT BEIIECTB M yPABHEHUI XUMUIECKHX
peaxuuii;
4)onpedensms BaJCHTHOCTDb U CTENIEHb OKUCIICHHUSI XMMHUUECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOTO
COCTaBa; IPHUHAIEKHOCTh BEIIECTB K ONpElNesIEHHOMY KJIacCy COEAMHEHMH no QopmynaM; Bua
XMUMHYECKOH CBsI3U (KOBaJICHTHAasl, MOHHAs, METaJUIMYECKas) B HEOPraHWYECKUX COCAMHEHHUSX; 3apsj
MOHA M0 XUMHUYECKOU (hopMyJie; XapakTep Cpeibl B BOAHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHHH,
TUI KPUCTAUTUYECKOHN PEIETKH KOHKPETHOTO BEILIECTBA;



S)packpvieams cmoicn Tlepuogmaeckoro 3akona /. M. MenzaeneeBa u IeMOHCTPHPOBATE €TI0 IIOHUMAaHUE:
onucvleamy u xapaxmepuzosams Tabaumunyto popmy lleprnoandeckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB:
pa3nnyaTh MOHITHUS «TJaBHas noArpynna (A-rpynmna)» u «nobounas noarpynma (b-rpymnmna)», mansie u
OompIIe TEPUONBI, coomHocumb O0O3HAUEHUS, KOTOpPHIE WMEIOTCS B MEpUOIUYEcKOr Tabmiuime, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XUMHYECKHX JIEMEHTOB (COCTaB | 3apsif A1pa, olriee
YHCIIO 3JICKTPOHOB U PacTpe/ieieHUe UX IO JIEKTPOHHBIM CIOSIM); 00bACHAMb 00IINEe 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWCTB JIEMEHTOB M X COEIMHEHUM B Mpeesax MaJlbIX EPUOAOB U TNIABHBIX MO TPYII C
y4ETOM CTPOEHUS X aTOMOB;

6)kaaccuguyuposams XUMUYECKHAE SIEMEHTHI, HEOPTaHWYECKHE BEIIeCTBA; XUMHUYECKHE peakiud (1o
YHCITy U COCTaBY YYaCTBYIOIIMX B PEAKLMH BEILECTB, MO TEIIOBOMY 3(PQEKTy, 10 N3MEHEHHUIO CTEeTeHEH
OKHCJICHUSI XUMHUECKUX 2JIEMEHTOB);

7)xapaxmepuzosams (onucvieams) OOIHE W CIHCHHPUICCKHE XUMHUYCCKHE CBOWCTBA TNPOCTHIX H
CIIOXKHBIX BEIIECTB, MOATBEP)KJas ONHCAHHWE IPUMEPAMU MOJEKYJSIPHBIX W HMOHHBIX YpaBHEHUI
COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIMIA;

8)cocmasnsims ypaBHEHUS 3JEKTPOIUTUIECKON THUCCOIMAINK KHCJIOT, IIENOYed W COIel; IMONHBIE U
COKpam€HHbIE YPaBHEHHS pEaKIWid HWOHHOTO OOMEHa; YpaBHEHHUS pEeaKIui, ITOATBEPIKIAOIIINX
CYILIECTBOBAHNE T€HETHUECKOM CBSI3M MEXAY BEIleCTBAMH Pa3IHMUHBIX KJIaCCOB,;

9)packpvieams CYUTHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKIUil MOCPEICTBOM COCTaBJIECHUS
AIIEKTPOHHOTO OayaHca 3TUX PeaKifuii;

10)npocro3uposams CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT UX CTPOEHHUS; BO3MOXKHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPAILECHUN B pa3TUYHbIX YCIOBUSIX.



4 TEMATHYECKOE INITAHUPOBAHHUE

Bcero 134 4

8 KJIACC
(2 4 B HEOEMIO, BCETo 68 )

OcHOBHbBIE BH/IbI AeATECJbHOCTH

00JI1aCTH €CTeCTBO3ZHAHUA U
MPAKTUYECKOH J1eATeJIbHO-
CTH YeJIoBeKa

(54)

YeJIOBEKA . XMMHMS B CUCTEME HayK .
MCTOI[I)I IIO3HAaHHUA B XUMHH .

Tena u BemwectBa . PU3nYeECKUe
CBOICTBa BELIECTB . ATrperaTHoe
COCTOsSIHUE BellecTB . UnCThIe BelecTBa
W CMECH .

CriocoOnI paziencHus cMmeceit . dusunde-
CKHEC U XUMHWUYCCKHUE SBJICHUA . HpI/I3Ha-
KN U YyCJIOBHA NPOTCKAHUA XUMHUYCCKUX
[peaKuuu .

3HAKOMCTBO C IpaBUJIaMU
0e30macHOCTH U MpuéMaMu padOTHI B
XUMHYECKOH TabopaTopuu .
/leMoHcTpauum

1 . JlabopaTtopHOe obopynoBaHue .2 .
Pa3nuuHble BUABI XUMHUYECKOU MOCYIBI .

Tembi OCHOBHOE COIepIKaAHIe
aep 00yJyanmxcs
Pazgea 1. [leponayanbHbie Xumudeckue nousitus (20 u)
Tema 1. Xumusa — Baxuasi[Ipenmer xumuu . Poibs XUMUU B )KU3HU [aCKPBIBATH CMBICH U3yYaeMBbIX MOHSITHH .

'acCKppIBaTh pOJb XUMHHM B TPUPOJAE |
PKU3HU YeJOBeKa, €€ CBiI3b C JPYrHMI
HayKaMH .

'a3IMyaTh YHCTBIC B€OICCTBA MU CMCCH
OHOPOJIHBIE ¥ HEOJAHOPOHBIE CMECH .
'a3nuyaTh (QU3MYECKHE U XMMUYECKHU!
SIBIICHUS .

NpPeaesaTh NPU3HAKU XUMUIECKUX
[PEaKUi ¥ YCIOBUS MX NPOTEKAHHUS .
CrnenoBatrh npaBuiaM MOJIb30BAHUS
XUMHYECKOH MOCYIoN U Tab0paTOPHBIM
000pYZIOBaHUEM, a TAKXKE IPaBUIIAM
0OpalIeHus] ¢ XUMHUYECKUMH Belle-
CTBaMU B COOTBETCTBUH C HHCTPYKLIHSIMH
[1O BBITMOJIHEHHIO IPAKTHYECKUX PadoT .

3 . OOpas3ibl BEMIECTB .

4 . CnocoOnl pazaeneHus cmecei (uib-
TpOBaHME, BBITAPUBAHNE, AUCTUILIS-
1st, XpoMaTorpadus) .

UlaGopaTopHble U IPAKTHYECKHUE

a00ThI
abopamopHbie onvimvl:

Ornucanue (u3nYecKuX CBOMCTB
BEILIECTB Paznenenne cmecu ¢
[MOMOIIbI0 MarHuTa Ipaxmuueckue,
pabomoi:

Ne 1 . IlpaBuiia paboTel B J1a00OpaTOpUH
U puéMbl 00OpalleHus ¢ 1abopaTOPHbIM
000pYIOBaHUEM .

Ne 2 . Pa3nenenue cmeceii (Ha mpumepe
OYHCTKH MTOBAPEHHOM COJIN)

JIAHUPOBATh U TIPOBOJIUTH XUMHUYIE- CKHI
PKCIIEPUMEHT 110 U3yYEHUIO 1 ONIHCAHUIO
(bn3nuecKux CBOMCTB BEIIECTB, CIOCOOOB
[pa3JeNIeHns CMecel BEIIeCTB .
CIIOJIL30BATh MPH BBHITOIHEHUH YISOHBIX
BalaHuil v B TIpoIiecce
MCCIEI0BATENLCKOM AeITEILHOCTH
HayYHO-TIOMYJIAPHYIO JTUTEPATYPy
XUMHYECKOTO COJIeP KaHNs, CTIPaBOY- HBI
MaTepuabl, pecypcsl HTEpHEeTA |
bICTpauBaTh pa3BEPHYTHIC TUCHMEH- HbIE
1 yCTHBIE OTBETHI C OTIOPOI Ha
nH(pOpMAaIUio U3 yd4eOHUKA U CIIpaBOY-
HBIX MaTepUAIIOB, TPAMOTHO
MCII0Nb30BaTh U3YUECHHBIN OHSITUHHBIN
arnmapaT Kypca XHMHUH

Tema 2. BemecrBa
W XUMHYeCKHE PeaKkiun
(15 1)

IATOMBI 1 MOJIEKYJIBI . XUMHUECKUE
HIIEMEHTHI . 3HAKHU (CHUMBOJIBI) XHMHUYE-
CKHX DJIEMEHTOB . [IpOoCThIe U CIOXKHBIE
BeIecTBa . ATOMHO-MOJIEKYJISIPHOE
VICHHE .
Xumugeckast popmyna . BaneHTHOCT
ATOMOB XMMHYECKHUX DJIEMEHTOB . 3aKOH
IMOCTOSIHCTBA cocTaBa BenlecTB . OTHOCH-
TeJbHAas aTOMHAasl Macca .
OTHOCHUTENIbHASI MOJIEKYJISIPHAS Macca .
MaccoBast o1 XUMHYECKOI0 dJIEMEHTA
B coequHenun . Pusnueckue u
XUMHUYECKHE SIBICHUS .
Xumuueckas: peakius . [IpuzHaku
1 yCIOBUS MPOTEKAHUS XUMUYECKHUX
eakIil . XUMUYECKHUE YPaBHEHUS .

PUMEHSATH €CTECTBEHHO-HAYYHbIE METOb
[TO3HaHH (B TOM YHCJIe HAOJI0ICHUE,
MOJIETTUPOBaHME, IKCIIe- PUMEHT) U
OCHOBHBIC OTIEPAIIN MBICITUTEIHFHON

e TeNbHOCTH (CpaBHEHHE,
KTacCU(PUKAITNS) I U3YICHUS BEIIECTB
M XUMHYECKUX PEaKIUi .

ACKPBIBATH CMBICIT H3yYaeMBbIX TTOHATHH U
BaKOHOB W MIPUMEHATH 3T MOHATUS TTPU
OITMCAHUM CBOMCTB BEIECTB U UX
[pEBPALICHUH .

A3IM4YaTh QU3MUECKUE U XUMHUCCKUE
SIBJIICHIIS, OOBSICHSTH UX CYIITHOCTE C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO
[YUEHUS .

THTTEI XUMUYECKHUX PEaAKITUi (COeTIHE-

MPEACIIATE NPU3HAKU XUMHYCCKUX




HUSI, PA3I0KEHUS, 3aMEIICHIS, OOMEHa) .
3aKOH COXPaHEHHs MacChl BEILIECTB .

M . B . JIoMOHOCOB — y4E€HBIN-3HIIUKIIO-
MEeANCT .

/leMoHcTpanun

Dusnueckue BIeHUs (pacTUpaHue
caxapa B CTyIIKe, KHUIICHUE U
KOH/ICHCALIMS BOABI U T . 11 .) .
IXMHUECKHe SBICHUS (TOPEHUE CBEYH,
pa3yio’KeHNe caxapa, B3auMOJeCTBIE
CEpHO KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxxenue ruapokcuna meau(ll), B3a-
MMOJICHCTBHE JKeJle3a ¢ Cepoi, B3auMo-
IneiicTBUE XKele3a ¢ PACTBOPOM COJIH
memu(ll)) .

OIBIT, WUTIOCTPUPYIOLINI 3aKOH COXpa-
HEHHS MacChl .

UIaGopaTopHble U NPaKTHYECKHE
padoThI

VIabopamopHvie onvimoi.:

[Ipumeps! pu3muecKkux sBIEHMH (TUIaB-
lTeHne BOCKa, TasTHUE JIBJIA) .

[PEAKIIHIA, YCIIOBHS UX TIPOTEKAHUS .
OBSICHATH CYITHOCTh PUBNICCKUX U
XUMWYECKUX SBJICHUHN C TOUYKH 3PCHUS
ATOMHO-MOJIEKYJISIPHOTO YUCHUS .
naccuuIMpoBaTh XUMUYECKUE PEAKITHH
(110 YHCITy ¥ COCTaBy pearupy- IOIux U
00pa3yIoINXCs BEIIECTB) .

CocTaBiATh (hOpMyITBI OMHAPHBIX BEIIECTE
[0 BAJICHTHOCTHU ¥ OTIPEIEIIATH
BaJICHTHOCTH 1O ()OPMYJIaM BEIIECTB .
ACCTaBIATh KOA((UIIUCHTHI B YpaBHE-
HUSX XUMHYECKHUX PEaKIUH .

C1e1oBaTh MpaBUIaM MOJIb30BAHUS
XUMHYECKOM MOCY0N U TAOOPATOPHBIM
000pyZI0BaHKEM, a TAKXKE TPaBHIIAM
0OpaIieHus ¢ BEIIECTBAMU B COOTBET-
CTBHUH C HHCTPYKIIUSMH IO BBIMOJTHE-
HUIO JJA0OPATOPHBIX XMMUYECKUX OTBITOE

lcriob30BaTh MPH BHITOTHEHUH YUSOHBIX
3aJjaHUl U B IPOLIECCE
MCCIIeTOBATEIHCKOM A TENLHOCTH

1923 lrd 6—8 "BNWUX

[Ipumepsl XUMUYECKUX SIBJICHUN
(mpokanuBaHue MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KUCIIOTOMH ) .
Mopenu aTOMOB U MOJIEKYJ .
\Botuucnenusn

— OTHOCHUTEJIbHON MOJIEKYJISIPHOMN
MAaccChl BEIIECTB;

— MAacCOBOH JI0JIN XUMHUYECKOTO
QJIeMEH- Ta 110 (OpMYJie COSAMHECHUS

Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHYECKOTO COAEPKaHNUs, CTIPaBOY- HBI
MaTepHasl, pecypcsl IHTepHETA .
BBICTPAaNBaTh pa3BEPHYTHIE MUCHMEHHBIE
1 yCTHBIE OTBETHI C ONOPOH Ha
MHQOpMAIMIO U3 y4eOHUKA U CTIPaBOY-
HBIX MaT€pPHaJIOB, TPaMOTHO HCIOJIB30-
BaTh W3YUYEHHBIA TOHATUIHBIN anmapar
Kypca XUMHH

Paznen 2. Baxneiiimue npeacTaBuTe/ I Heopranuieckux Bemects (30 1)

Tema 3. Bo3ayx. Kucaopon.
[lousiTue 00 OKCHIAX

(59

Bo3nyx — cmech razos . CoctaB
Bo3Myxa . Kucinopog — sneMeHT u
rmpocToe Berie- cTBo . O30H —
AIIOTPOIHAS MOAN(DUKA- IS KUCIOPOa
. Haxosxenue kuciiopo- Jia B IpUpoJe,
(bu3nUecKue u XuMu4e- CKHe CBOWCTBA
(peakuuu OKHCIICHMsI, TOPEHHUE) .

'Y ci1oBUSI BOSHUKHOBEHUS U
npekpaienus roperus . [lonsarue

00 oKcHaax .

CriocoObI MOTy4YeHUs KHCI0poaa B
lmabopaTopuu ¥ NPOMBILUIEHHOCTH .
[Tpumenenue kucnoponaa . Kpyrosopot
KHCJIOPOJIa B IPUPOJIE .

TemnoBoit 3PPEeKT XUMUIECKOH peak-
UM, TIOHSTHE O TEPMOXHUMHUIECKOM
YPaBHEHUH, SK30- ¥ SHAOTEPMHUUECKUX
[peaKImsX .

ACKPBIBATh CMBICI M3yYaeMbIX IMOHITHN U
MIPUMEHSTH YTH MOHSTUS TIPH OTIMCAHUU
CBOWICTB BEIIECTB U UX MPEBPAICHUH .
XapakTepu3oBaTh (OMUCHIBAThH) COCTaB
BO3/1yXa, (PU3NUECKUE U XU- MUYECKUE
CBOIWCTBA KHCJIOPOJIa, CIOCOOBI €ro
[TOJTyYeHUs], IPUMEHEHNE U 3HaUEHHUE B
[IPUPOJIC U )KU3HU YeJIOBEKa .
"paBHMBAThH pEAKIIMU TOPEHHUS U
MEIJICHHOTO OKHMCJICHUS .

CobupaTh mMpUOOPHI 171 TTOTyIEeHUS
KHCI0poia (BHITECHEHUEM BOJIBI U
BO31IyXa) .

'aCTIIO3HABATh OMBITHBIM IyTEM KHUCIIOPOJ

TornmmBo (HedTh, yroib U METaH) .
3arpsi3HEHME BO3/IyXa, CIIOCOOKI €T0
[IPEAOTBPALICHUS . Y CUJIEHUE TAPHUKO-
Boro 2 dekTa, paspylnieHre 030HOBOTO
cJ10s1

lcrob30BaTh XUMUYECKYIO CUMBOJIUKY
ISt cocTaBiieHus pOpMYIT BEIIECTB,
MOJ'[eKy.]'ISIpHBIX ypaBHeHI/Iﬁ XUMHUYEC- CKUD
[PEaKIMil C y4acTHEM KUCIIOpOAa .
DOBSICHATH  CYIIHOCTH  DKOJIOTHUECKID

e€MOHCTPAIMHA

Hp06JI€M, CBS3AHHBIX C 3arpsA3HCHUCH




BzanmoneiictBue gocdopa, cepst

1 JKee3a ¢ KHCIOpOIoM (BO3MOXKHO
MCIIOJIb30BaHHUE BUICOOTIBITOB) .
OnpeneseHue colep>KaHusi KUCIOpoaa
B BO3IyXE .

OnbBITH, JEMOHCTPUPYIOIINE YCIOBHS
BO3HUKHOBCHHS U IPEKPAICHUS
FOPCHUS .

UIaGopaTopHble U MPpaKTHYECKHE
PadoThI

VIabopamopuwiii onvim.: O3HAKOMIICHHE C
00pa3uaMu OKCUIOB . [Ipakmuueckast
paboma:

Ne 3 . Tlomy4enue u cobnpanre KUCIOPO-
IMa, N3y4eHHe ero CBOKCTB .

BO3yXa .
CmenoBath mpaBuiaM Oe30macHoi pabo-
THI B TaOOPaTOPHH NPU HCIIOIH30BAHUH
XUMHIYECKOH MOoCcyIpl M 000pYIOBaHuUs, a
TaKKe MpaBUiIaM OOpaIIeHHs ¢
TOPIOYMMH BEIIECTBAMU B OBITY .
[;TaHUPOBATPH M OCYIIECTBIIATH Ha
MPaKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
[MPOBOAMTH HAOJIOJCHHUS, JI€TIaTh BEIBOIbI
[0 pe3yJbTaTaM dKCIIepH- MEHTA .
/JacTBOBATh B COBMECTHOU paboTe B
CpyTIIe .

[crioTE30BaTh MPY BBHITOTTHEHUH YIeOHBIX
BajlaHUi U B Mpolecce
MCCIIEIOBATEIBCKON NESITEIbHOCTH

925elH 6—8 "BUWKX

\Botuucnenus

— MOJIEKYJIIPHOM MacChl KHCIIOpOAa

1 030Ha HA OCHOBAHUHU aTOMHON MaccChl
XUMHYECKOTO JIEMEHTa

HAy4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOT0 CO/Iep KaHus, CTIPaBOY- HBI¢
MaTepHaisl, pecypcsl IHTepHeTA .
bICTpanBaTh Pa3BEPHYTHIE TMCHbMEHHBIE U
[YCTHBIE OTBETHI C OIIOPOi Ha
nH(pOpMAaIuio U3 yaeOHUKa U
CIIPaBOYHBIX MaTe- pHalOB, TPaMOTHO
MCII0JIB30BATh U3yY€H- HbIM MOHATUHHBIN
anmnapaT Kypca XUMUHU

Tema 4. Bonopon. [lonsiTue
0 KHCJIOTAX M COJISAX

(54)

BomopoJ1 — 3IIEMEHT 1 POCTOe Bellle-
cTBO . Haxoxxaenue B mpupoze, gpusmye-
CKHE 1 XUMUYECKHE CBOMCTBA (HA
mpruMepe B3aUMOJICHCTBHS C HEMeTaslia-
MU 1 OKCHJ]AMU METAJJIOB), TPUMEHE-
HUE, CIIOCOOBI MOTyYCHUS .

[ToHATHE O KUCIOTAX U CONSAX .

JdemoHcTpanun

[Nony4enue, cobupanvie u
pacro3HaBa- HA€ BOJOPOAA .
I'openue Bopopona .
BsaunmoneiicTBue Bogoposia ¢ OKCHIOM
meau(ll) .

JlaGopaTopHble u
npaKkTuiecKue padoTsl
Jlabopamopnyiii onvim:
BsaumoeiicTBre KHUCIOT C
MeTauiami . [Ipakmuueckas
paboma:

Ne 4 . Tlonyuenue u coOupanne
BOAOPOJA, U3yUYEHHUE €TO CBOMCTB .

'aCKpbIBaTh CMBICII N3y4aE€MBbIX ITOHS- TUH
U IPUMEHSTH 3TU TOHATHS TIPU ONTUCAHUY
CBOMCTB BEILECTB U UX NIPEBPALLCHUH .
KapakTepu30BaTh (OIMHCHIBATH)
(bu3nUecKue 1 XMMHYECKHE CBOWCTBA
BOJIOPO/IA, CIIOCOOBI €ro MOTyYeHHS,
[IPUMEHEHHE .

Cobupate mpuOOp U1 MOTYUEHHS
BOJZIOPOJIA

lcro1b30BaTh XUMUYECKYIO CUMBO- JTUKY
U1t cocTaBNeHNs: GOPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMHUYECKUX
[peaKIii C yyacTHEM BOJIOPO/A .
CnenoBaTh npaBuiaM 0e30MacHOM paboTH!
B 1a00paTOPUH MIPU UCIIONb- 30BAHUU
XUMHYECKOI Mocy Il U 000py10BaHUs, a
TaKoke TpaBriIaM oOpareHus ¢
FOPIOYMMH BEIIECTBAMH B OBITY .

\Boiuucnenus

— MOJIEKYJIIPHOW MacChl BEIIeCTBA Ha
OCHOBAaHMH aTOMHOM MacChl XMMUYECKHUX
DJIEMEHTOB

[;TaHMPOBATH U OCYIIECTBIIATH HA
MPAKTUKE XUMHNYCCKUE OKCIICPUMECHTHI,
[TPOBOANTH HAOIIOICHHUS, I€TIaTh BEIBOJIH]
10 pe3yJibTaTaM SKCIIEPUMEHTA .
/9acTBOBATh B COBMECTHOU paboTe B

rpymnie

Tema 5. KoxnmyecTBeHHDBIE

OTHOLUCHUSA B XUMHUH
(4 9)

KonunuectBo BemecTsa . Moas . Mosp-
Has Macca . 3akoH ABorajpo . Mosip-
HbII 00bEM ra3os . Pacuérs! o xummue-

CKUM YPaBHEHHUSM .
/leMoHCcTpanus

OO0pa3Ilsl BEmecTB KOJTUIECTBOM 1 MOJTh

,aCKpLIBaTL CMBICJT U3y4a€MBbIX TIOHSTHH 1
[IPUMEHATDH ITH MOHATHS, a TAKKE
M3y4eHHbIE 3aKOHBI M TEOPUU IS
[peLIECHUS PACUETHBIX 33124 .

BEIYHCIISATH MOJISIPHYIO MacCy BEIIECTB;

KOJIMYIECTBO BEIIECTBA, 00BEM Ta3a,




\Botuucnenusn

— 00b&Ma, KOJIMYECTBA BEILlECTBA Ia3a
MO €ro U3BECTHOMY KOJMYECTBY Bellle-
CTBa WK 00BEMY;

— 00BEMOB Ta30B 10 YPaBHEHHUIO
[peaKIMu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOILICHU! Tra3oB

Maccy BELIECTBA;
[pOBOIUTE PacUETHI MO YPAaBHEHUSAM
XUMUYECKUX PEAKIUil: KOIMYECTBA,
00BEMa, MacChl BELIECTBA 110 U3BECTHO-
My KOJIMYeCTBY, 00BEMY, Macce
[PEareHTOB WK MPOAYKTOB PEAKIIUH .
BICTPAUBATH PA3BEPHYTHIC MUCHMEH- HbIE
1 yCTHBIE OTBETHI C OMIOPOX HA UH-
(hopMaruio u3 ydeOHUKA U CIIPABOYHBIX
MaTEepHUaIoB, FPaMOTHO HUCIIOJIb30BaTh
M3y4YEeHHBI MOHIATUIHBIN anmapar Kypca
XUMUHU

Tema 6. Boma. PactBopbl.
IMonusitue 06 ocHoBanusx (5

)
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du3nyeckre CBOWCTBA BOJIBI . AHAIN3 U
CHHTE3 — METO/Ibl U3YYEHHS COCTaBa
BOJIBI .

IXuMHYecKre CBOMCTBA BOJBI (PEAKIIUU C
MeTaaMu, OKCHJIaMU METaJJIOB U
HEMETAaJIOB) .

CoctaB ocHoBaHui . [Tonsitue 00 nuIU-
KaTopax .

IBoza kak pacTBOpUTEIND . PacTBOPSI .
IPacTBOPHMOCTB BELIECTB B BOAE .
IHacplmeHHbIE M HEHACBIIICHHBIE
lpacTBOpBI . MaccoBas 107 BEIECTBA B
[pacTBOpE .

IPoib pacTBOPOB B MPHUPOJIE U B KU3HU
uesnoBeka . KpyroBopot BoIbI B IpUpoIe
. 3arpsi3HEHUE MPHUPOIHBIX BOJX .
(OxpaHa ¥ O4YNCTKA IPUPOIHBIX BOJ .
/leMoHcTpauum

(DIIEKTPOIN3 BOJBI; CHHTE3 BOJBI;
B3aMMOJAEHCTBUE BOJIBI C METAIIIAMU
(Na, Ca) (BO3MOKHO HCIIOJIb30BaHHE
BUIEOMATEPUAIIOB) .

IPacTBOpeHUE BEUIECTB C pPa3InYHOU
[PaCTBOPHUMOCTBIO .

[MccaenoBanye pacTBOPOB KUCIIOT U
[1eJT0YEH C MOMOLIBI0 MHIUKATOPOB .
UlaGopaTopHble U IPAKTHYECKHUE

a00THI
[paxmuueckas paboma:

No 5 . IIpuroToByieHrE PaCTBOPOB C
OIpeIeIEHHON MacCOBOH 1oyIeH
aCTBOPEHHOIO BEILIECTBA .

ACKPBIBATH CMBICI N3yYaeMbIX MOHITUH U
MPUMEHSTD 3TU MOHSITHUS IPH ONMCAHUN
CBOIWCTB BELIECTB M UX MPEBPAIICHUI] .
apaKkTepu30BaTh (PU3MUYCCKUE U
XMMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
[pPACTBOPHUTENS B IPUPOAHBIX MPOLECcCaX .
OCTaBJIATH YPAaBHEHHUS XUMHYECKUX
[pEaKIil C y4acTHEM BOJHI .

OBSCHATH CYIIHOCTH YKOJIOTHYECKHX
npoOJieM, CBSI3aHHBIX C 3arpsA3HECHAEM
MPUPOTHBIX BOJI, CIIOCOOBI OUYMCTKHU BOJIBI
OT IpHUMeceii, MephI 10 OXpaHe BOJ OT
Barps3HEHUS .

JIAHUPOBATh U OCYHICCTBJIATH Ha
MMPAKTUKEC XUMUYCCKUC SKCIICPUMCHTHI,
[POBOIUTHL HAOIIOACHUS, IEaTh BhI-
BOJIBI IO PE3YJIbTaTaM IKCIIEPUMEHTA .
Tie1oBaTh MpaBwiaM 0e30MacHOi padoThI
B J1a00paTOPUU MPU UCIIOJIB30- BAaHUU
XUMHYECKOH MoCy Il U 000pyI0BaHUS .
POBOJIMTH BBIYHMCIICHHS C TIPHMEHEHH- €N
MOHSATHS «MaccoBasi IOl BEIIECTBA |
[pacTBOpE .

CIIOJIB30BATh MIPY BBITOJHEHUH YI€OHBIX
3aJaHuii ¥ B IIpoIiecce
MCCIIeJOBATEIBECKON IESITEIbHOCTH
HAYYHO-TIONYJISIPHYIO JINTEPATYPy
XHMHYECKOTO CO/ICPKAHMSI, CIIPaBOYHBIC
MaTepHalbl, pecypchl MIHTepHeTa .

\Botuucnenusn
— C MCIOJIb30BAHUEM ITOHITHS
«(MacCOBasl TOJISI BEIIECTBA B PACTBOPE»

BBICTpanBaTh pa3BEPHYTHIC MTUCHMECHHEIC
1 YCTHBIE OTBETHI C OIIOPOM Ha
nHpOpPMALUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIOB, TPAMOTHO
MCII0Nb30- BATh U3YUCHHBIN MOHSATUHHBIN
anmapat Kypca XUMUHU

Tema 7. OCHOBHBIE KJIACChI
HEOPraHnYeCcKux

coeTMHEHUI
(11 a)

Kraccudukarus HeopraHHIeCKuX
COCIMHEHUH .

OKCHJIBI: COCTaB, KiTacCU(UKAIUS
(OCHOBHBIE, KHCIIOTHBIE, aM(OTEPHEIE,
HEC0JIe00pa3yoIIne), HOMEHKIATypa
(MeXXIyHapOAHAs U TPUBUAIBHAA) .
[TonydeHue U XMMUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB .

OCHOBaHUS: COCTaB, KJIacCHU(pUKAIIHS,
HOMEHKJIaTypa (MeXXTyHapOTHAs U

nmaccupUUUpOBaTh U3yyaeMble BEIIECTBA
10 COCTaBy M CBOMCTBAM .
OCTaBJIATh (DOPMYJIBI OKCHIOB, KUCIIOT,
OCHOBaHMI1, COJICH M Ha3bIBaTh UX IO
MEKyHAPOJAHON HOMEHKJIA- TYpE .
POTHO3UPOBATh CBOICTBA BEIIECTB HA
OCHOBE O0IINX XUMHUYECKAX CBOMCTB
M3y4YEeHHBIX KJIACCOB/TPYHII BELIECTB, K
KOTOPBIM OHH OTHOCSITCS .
CocTaBiIsITh MOJIEKYJIIPHbIE ypaBHE- HUS
€aKI1H, WIUTIOCTPUPYIOITUX




TpUBHANIbHAS ), QU3HUCCKUE U
XHUMHYECKHE CBOMCTBA, CIIOCOOBI
nonyuenus . Kucnotsi: cocras,
KJIACCH(UKAIVsI, HOMCHKIIATYPA,
(hM3UYeCKUEe U XMMUYECKUE CBONCTRA,

CIOCOOBI ITOTyUCHHS .
Psi1 aKTHBHOCTH METAJLIIOB .

XMMHYECKHE CBOWCTBA M CIIOCOOBI
MOJTYYCHHUS BEIIECTB U3yIEHHBIX
KJIaCCOB/TPYIIIL, @ TAKXKE
[MOITBEPIKIAIOIINX TeHETHYECKYIO
B3aMOCBS3b MEXY HUMHU .
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Conu (cpeaHue): HOMEHKIIATypa,
CIIOCOOBI MOTyYeHHS, B3aUMOICHCTBHE
coJiel ¢ MeTaJllIaMH, KUCIIOTaMH,
[11eI04YaMH U COJISIMU .

['eHeTHyeckas CBsI3b MEXIY KJIacCaMH
HEOPraHUYECKUX COETUHEHUH .
/leMoHcTpanun

O0pas3ipl HEOPraHUIECKUX BEILIECTB
[Pa3IMYHBIX KJIACCOB .

IB3anMozeiicTBUE pacTBOpa CEpHOM
Kuciothl ¢ okcumoM meau(ll) .

IPeakiiusi HEWTpaIu3aluy .
IBeITecCHEHHE OJTHOTO MeTalljla IPYTUM U3
[pacTBOpa CoJIH .

UIabopaTopHble M MPAKTHYECKHUE
padoThl

Vlabopamopuvie onvimoi:
IB3anMOeICTBUE KACIOT ¢ METAJUIAMH .
[lomyueHne HepacTBOPUMBIX OCHOBaHUIA
. B3auMozeiicTBUE HEPACTBOPUMBIX
OCHOBaHUI C KUCJIIOTAMU .

IPaznoxxenne ruapoxcuaa meau(ll) mpu
HArpEBaHUM .

[l Ipakxmuueckas paboma:

Ne 6 . PemieHne skcriepuMEHTaIBHBIX
Bamay o TemMe «OCHOBHBIE KJIACCHI

HEOPTaHUYECKUX COSITMHEHUI .
\Botuucnenusn

— O YPaBHCHUAM XUMHWYCCKHUX peaKHI/Iﬁ

POU3BOIUTH BEIYUCICHHS IO YpaBHe-
HUSIM XUMUYECKUX PEaKLIii .
JIAHUPOBATh U OCYILECTBIATH Ha
MPaKTUKE XUMHUECKHE IKCTIEPUMEHTEI,
MPOBOJUTH HAOMIOICHHUS, 1EJIaTh BHIBOIb]
[0 pe3yJbTaTaM dKCIIEPUMEHTA .
TieoBaTh MpaBuiaM 0e30MacHoi padoTh
B 1a00paTOPUH IIPU UCIIOIb30- BAHUU
XMMUYECKOH Mocy 16l ¥ 000py10- BaHUS .
CII0JIb30BATh IIPH BBIITOJTHEHUH YUYEOHBIX
3aJlaHUil U B Ipolecce
MCCIIE0BATENbCKOM NesITEIbHOCTH
HAY9IHO-TIOMYJISIPHYIO JTUTEPATYPy
XUMUYECKOr0 COACP KaHUs, CIPABOY- HbI(
MaTepHansl, pecypcsl HTEpHeTa .
bICTPanBaTh Pa3BEPHYTHIC MUCbMEH- HbIE
M YCTHBIE OTBETHI C OIIOPOH Ha
nH(pOpMAaIuio U3 yueOHUKa U
CIIPAaBOYHBIX MAaT€pHUAJIOB, TPAMOTHO
MCII0JIB30BaTh U3y4YECHHBIN IOHATUHHBIN
anmnapaT Kypca XUMUHU

Pazpnen 3. llepuoguyecknii 3axkon u Illepuoanueckasi cucrema xumudeckux 3jaemeHToB /I. M. Menneneena.
Ctpoenue aToMoB. XUMHYeCKAasl CBsA3b. OKMCIUTEIHLHO-BOCCTAHOBHTEIbHBIE peakiun (15 1)

Tema 8. Ilepuonnueckuii
3akoH u Ilepuoanyeckasn
cHCTEeMa XMMHYeCKHX
haemenToB JI. 1. MeHnpaeJe-
eBa. CTpoeHue atoma (7 4)

[lepBbie MOMBITKY KJIACCHU(PHUKAIIMH
XUMUYIECKUX JIeMeHTOB . [loHsATHE O
TPYIaX CXOMHBIX 3JIEMEHTOB (IIeI0Y-
HEIE U MEJI0YHO3EMETbHBIC METAIIIHI,
TaJIOTCHBI, MHEPTHEIE Ta3bl) .

DJIEMEHTHI, KOTOPBIE 00Pa3yroT
aM(OoTepHBIC OKCHIIBI U THIAPOKCHUJIBI .
[lepuonuueckuii 3akoH u Ilepuoau-
YecKas CHCTEMa XUMHUYECKUX
hiaemenTtoB [ . 1 . Menpeneena .
[lepuonpl, rpyNIbl, MOATPYIIIIHI .
DU3MUECKUIN CMBICH MOPSIAKOBOTO
HOMEpA 3JIEMEHTa, HOME- POB IepHoa 1
TPYIIIIBI

Ctpoenue aToMoB . COCTaB aTOMHBIX
siep . M30Tomns! . DIIEKTPOHHI .
CtpoeHue 3JIeKTPOHHBIX 000JIOUEK
aTOMOB TIepBbIX 20 XUMHUYIECKHIX
sieMeHToB [lepuoanue- ckoit cuctemsl /|
. 1. Menneneena .

Ta 1o ero noyiokeHuto B [lepuonnyueckoit

ACKPbIBATb CMBICJI IIEPUOINYECKOTO
3aKoHa .

OHUMATh CyII€CTBOBAHUC MEPHUOINUYUC-
CKOI 3aBUCUMOCTH CBOMCTB XHMHUYE-
CKUX 3JICMEHTOB (M3MEHEHHUE PaJNyCOB
ATOMOB U JIEKTPOOTPHUIIATEIIEHOCTH)

M X COCTUHCHHU OT TIOJIOKEHUS B
[IEPUOANYECKON CUCTEME U CTPOCHHS
aToMa .

CTaHaBIIMBATh CBSI3b MEXTY MOJIOKE-
HUEM 3JIEMEHTa B TIEPUOINICCKON
CHUCTEME U CTPOCHHUEM €ro aToMa (COCTaB
M 3apsi1 sapa, 00IIee YMCiIo SJIEKTPOHOB
M pacIpeieIeHHe X 10 JIEKTPOHHBIM
CJIOSIM) .

[Tporuo3upoBaTh XapakTep U3MEHEHHS
CBOVCTB 3JIEMEHTOB M X COeIUHEHUM 110
rpymnmnaMm u nepuogam llepuoguueckoi
CHUCTEMBI .

apaKkTeprU30BaTh XUMHUECKHE JIIEMEH- Th

X apaKkTepHUCTHKAa XUMUIECKOTO D3JIEMEH-IIEPBIX TPEX MMEPHOIOB, KAIH,




cucreme /I . 11 . Menneneena .
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3Hauenune Ilepuonnyeckoro 3akoHa
[leproinuecKoil CUCTEMBI XUMUYE-
CKIX 3JIEMEHTOB JUIsl pa3BUTHS HAYKH U
rmpaktuku . I . 1. Mennenee —
[Y4EHBII, IEAATOT U IPAXKIAHVH .
/leMoHcTpanun

IKopoTkonepronHas ¥ AJTUHHONEPHUON-
Hast popmel [leproamueckoit cUCTEMBI
XUMHIYeCKHuX dj1emenToB J[ . 1 .
MeHnnene- ea .

O3HaKOMIICHHE ¢ 0o0pa3liaMid METaJIOB
1 HEMETAJIOB .

UIabopaTopHbIe M MPAKTHYECKHE
padoThI

Vlabopamopnuiii onvim.
IBzaumozaeicTBrE THIPOKCH/IAa LIMHKA C
[pacTBOpaMH KHCJIOT U IIEJI0YEN

KanblUsl MO uX moyokeHuto B Ilepuo
mmaeckor cucteme I . U . Menneneena .
7e0BaTh IpaBWiIaM Oe3omacHoO pabdo
THl B JTa0OpaTOPUHM TMPH UCIOJIH30BAHHI
XUMHIYECKOH MOCYABI M 000PYAOBaHUS .
BLICTPAUBATh PA3BEPHYTHIC MUCHMEH- HBIC
1 YCTHBIE OTBETHI C OTIOPOM Ha
nH(OpPMAITUIO U3 YI4eOHUKA U CIIPaBOY-
HBIX MaT€pPUAJIOB, IPAMOTHO HUCTIONB30-
BaTh U3yYEHHBIN IOHATUMHBIN amnmnapar
Kypca XUMHUH .

CIIOJTE30BATH MPH BBHITOTHEHUH YISOHBIX
BaaHuil TEKCThI y9eOHUKA, CITPABOYHBIE
matepuansl (Ilepuoanue- ckyro cuctemy
XUMUYECKUX deMeHToB J[ . U .
MennaeneeBa, TaOIUILy PAaCTBOPH- MOCTH
KHCJIOT, OCHOBAaHUM U COJIEH B BOJIE,
PIEKTPOXUMUYECKUN Psii HATPSKEHUI
METAJIIOB) .

CIIOJIb30BaTh MPH BBHITOJHECHUH YUSOHBIX
3aJaHUl U B IPOLIECCE
MCCIIEIOBATENIbCKOM e TEIbHOCTH
HAyYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMUYECKOTO COJICP>KaHUSI, CITPABOYHEIE
MaTepHaibl, pecypchl MaTepHeTa

Tema 9. Xumuueckasi CBS3b.
OKHCIANTEIBLHO-
BOCCTAHOBHUTEJILHEIE
peaknuu

(8 1)

JIEKTPOOTPHLIATEIEHOCTD ATOMOB
XMMHYECKHX JJIEMEHTOB .

XuMu4ecKast CBsI3b (HOHHAs,
KOBAJICHTHAS MOJISIPHAst © KOBAJICHTHAS
HETOJISIpHAS) .

ACKPBIBATh CMBICIT H3y4aeMbIX MTOHITHH .
MPeNeNsITh BUJ] XHMUYECKOH CBSI3U B
COEIUHEHNH .

CreneHb OKHUCIECHHUS .
OKHCIUTEIBHO-BOCCTAHOBUTEIHHEIE
peaxiuu (OBP) . IIpomeccsr oxucneHust
1 BOCCTaHOBJICHUS . OKHUCIIUTENHN U
BOCCTAHOBUTEIH .

/leMoHCcTpanuu
OKHCIUTEIEHO-BOCCTAHOBUTEILHEIE
[pEaKIMU: TOPEHHE, PEaKIINU Pa3ioke-
HUSL, COEIUHEHUS

MPENeNsTh CTENICHh OKUCIICHUS
XUMHYECKOTO 3JIeMEHTa 110 GOopMyJIe ero
COCTUHEHHS .

MPEAETATh AJIEMEHT (BEIIECTBO) —
OKHCITUTEINb U DJIEMEHT (BEIIECTBO) —
BOCCTaHOBHUTEIb .

OBSACHATH CYIIHOCTH TIPOLIECCOB
OKHUCIICHUSI 1 BOCCTAHOBJICHUS .
OCTaBIISATh 3JIEKTPOHHBIHN OanaHc ¢
[y4€TOM YHUCIIa OTJaHHBIX U TPUHSATHIX
PIIEKTPOHOB .

OCTaBJISITh YPAaBHEHNE OKHCITUTEIb-
HO-BOCCTAHOBHUTEJIbHOUN PEaKIIMH .
CII0JIb30BaTh MPH BBHITOJHEHHH YUeOHBIX
BaJlaHuil TeKCTHI Y4eOHUKA, CIIPABOYHBIC
MaTepuabl (IIepHode- CKYI0 CUCTEMY
XUMHUYSCKHX daeMeHToB J[ . U .
MenzeneeBa, TaOIUIYy PaCTBOPH- MOCTH
KHCJIOT, OCHOBAaHMM U COJIEH B BOJE,
PIEKTPOXUMUYECKUI PsiJi HAITPSKEHUI

METAJIJIOB)
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9 KJIIACC
(2 g B HEmemt0, Bcero 66 1)

TeMbl

OcHoBHOe coep:kaHne

OCHOBHBIE BU/BI IeSITETbHOCTH
00yJyanmxcs

Paznen 1. BemecTBO 1 XUMHYeCKHE PeaKIMU

(17 u)

IloBTOpEHMe U yriayoJenue
3HAHMI OCHOBHBIX

pa3nesioB Kypca 8 kiacca
(59)

ITepuonnueckuii 3aKoH .
[eprnoauueckas cucteMa XUMHYECKHX
3JIEMEHTOB

I . . MenneneeBa . CtpoeHue
aTOMOB . 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX NEPUOLIOB,
KaJIHsl, KUIBLUS U UX COeIMHEHUH B
COOTBETCTBHH C I0JIOXKE- HUEM
3JIEMEHTOB B IEPUOJUYECKON CHCTEME
U CTPOEHHEM HX aTOMOB .
Knaccugukanus u HoMeHKIaTypa
HEOPraHMYECKHX BELIECTB (MEXIyHa-
poIHas ¥ TPUBHAIbHAS) . XUMHUUECKHUE
CBOICTBA BEIIECTB, OTHOCAIINXCA K
Pa3NUYHBIM KJIaccaM HEOPTaHMYECKUX
COCILI/IHGHI/II\/'I, HUX T'CHETHUYCCKAaA CBA3b
HCEOPTraHNYCCKUX BCUICCTB .

CrtpoeHue BelecTBa: BUIBI
XUMHUYECKOM CBS3U U TUIIBI
KPHUCTAJUIMYECKHUX PEIIE- TOK .
3aBHCUMOCTH CBOMCTB BEIIIECTB OT UX
CTPOCHHS .

XapakTepru30BaTh XUMHUYECKHE
3JIEMEHTHI NEPBBIX TPEX MEPUOIOB,
KaJIus ¥ KaJIbLUsA 10 UX MOJI0KEHUI0
B Ilepuonnueckoii cucreme J[ . 1 .
MeH- neneesa .

KnaccudpuurpoBaTs 1 Ha3bIBaTh
HEOpraHWYecKHe BellecTBa
HU3YYEHHBIX KJIACCOB .

OnuceIBaTh O0IINE XUMAYECKHIE
CBOMCTBA BELIECTB PA3IHYHBIX KJAC-
COB, IOATBEPK1aTh CBOMCTBA
puMepa- MU MOJIEKYJIIPHBIX
YPaBHEHUI XUMU- YECKUX PEAKLIHH .

Onpenenars BUI XUMUYECKOU CBSI3U U
THUI KPUCTAIUIMYECKON peMETKU
BEILIECTBA .

[IporHo3upoBaTh CBOICTBA BEIIECTB B
3aBUCHUMOCTH OT UX CTPOEHHUS .

BeicTpanBaTh pa3sBEpHyTHIE
MTUCHMEHHBIE U YCTHBIE OTBETHI C
OnopoM Ha

JdemoHcTpanun

1 . Mojaenu KpuCTaNTHIeCKUX PEIIETOK
HEOPraHMYECKHX BEILIECTB .

2 . KopoTtkonepuoaHas u
JUIMHHOIIEPHOA- Hast (POPMBI
[leprnonuueckoi cUCTEMBI XUMUYIECKUX
snemenToB /I . 11 . Menneie- eBa

UHQOPMAIHIO U3 yuyeOHUKA U

CIIPaBOYHBIX MATEPUAJIOB, IPAMOTHO

UCIIOJIB30BaTh U3yYEHHBII

MOHATUIHBIN anmnapar Kypca XUMUH .
Hcnonp30BaTh NpH BBITOJHEHUH
yueOHBIX 3a/1aHUI U B ITpoLiecce
HCCIJIEIOBATEIbCKON AESITETbHOCTH
Hay4YHO-TIONYJIIPHYIO JIUTEPATYpPy
XMMHUYECKOTO COIEPIKaHus,
CIIPAaBOYHBIE MATEPHUAIIBI, PECYPCHI
WnTepuera

Tema 1. OcHoBHBIE
3aKOHO- MEPHOCTH

XHMHYECKHX peaKknuii
(49)

Knaccugukanust XuMuaeckux
peaxnuii o pa3nuYHbIM IPU3HAKAM
(o yucny ¥ cocTaBy y4acTBYIOIIUX B
PEaKIyy BEIIECTB, TI0 TEIUIOBOMY

3¢ dekTy, 10 U3MEHEHHUIO CTEeNeHEeH
OKHCJICHUSI XHMHUYECKHIX 3JIEMEHTOB,
10 0OpaTHUMO- CTH, 110 YIaCTHIO
KaTaJm3aTopa) .

OK30- ¥ SHAOTEPMUYECKUE PEAKIINH,
TEPMOXHUMUYECKHAE YPABHECHUS .
ITonsiTHE O CKOPOCTH XUMUYECKOMN
peaxuuy . [IoHATHE O TOMOI'€HHBIX U
reTeporeHHbIX peakuusx . [lonsarue 06
00paTHUMBIX

PackppIBaTh CMBICT H3y4aeMbIX
MIOHATHN U IPUMEHSTH 3TH
MIOHSTHSA IIPHU ONMCAHUU CBOMCTB
BEILECTB U UX NPEBPALICHUH .

KiraccudummpoBats XumMuiecKue
PEaKLUM MO Pa3IUYHbIM
IIpU3HAKaM .

YcraHaB/IMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOHN PeaKkIiuyl OT pa3ImIHBIX
(hakTOpOB .

IIporuo3npoBaTh BO3MOXHOCTH
MIPOTEKAHUS XUMUYECKUX
MIPEBPALICHUN B PA3INYHBIX
YCIOBHSIX .

u H€06paTI/IMBIX XUMHUUYCCKHUX

OHPCHCHHTL OKHCJIHMTCIIb 1 BOCCTAHO-
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peakuusx . [loHsTHE 0 XUMUYECKOM
paBHOBe- cuu . PaKTOPbI, BIUSIOLINE
Ha CKOPOCTh XUMHUYECKON peaKiu U
MOJIOKECHUE XUMHYECKOTO
paBHOBECHS .
OKHUCINTENTbHO-BOCCTAHOBUTEIIHHEIE
peakuuu (AIEKTPOHHBIH OanaHc
OKHCIIH- TeJIbHO-BOCCTAaHOBUTEIHHOM
peaxium) .

JdeMoHcTpanun

1 . 3aBHCHMOCTH CKOPOCTH
XMMUYECKON Peakluy OT Pa3IHuHBIX
(haKTOpOB .

2 . Bo3xgeiicTBue KaTanm3aTopa Ha
CKOPOCTh XUMHYECKOH PEaKLH .

3 . Ilpumepsl HEOOPATUMBIX U
00paTu- MBIX peaKuuii .

4 . CMmernieHue paBHOBECUS
XUMHUYECKON pEaKLnH .

Botuucnenus

— KOJIMYECTBAa BeIleCTBa, 00bEMA U
MacChl peareHTOB WU IIPOIYKTOB 11O
YpaBHEHUSIM XUMUYECKIX peaKInit

Burens B OBP .

CoCTaBIIATh IEKTPOHHBIN OanaHc
peaKkuuy .

[Ipon3BoAUTH BBIUMCIEHHS IO
XUMHUYECKUM YPaBHEHHSM .

BeicTpanBaTh pa3BEpHYThIE MUCHMEH-
HBIE U YCTHBIE OTBETHI C OMOPO Ha
nHPOpPMALIUIO U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
HCIIOJIb30BaTh U3yUEHHBIN
TIOHATUNHBIN alIapar Kypca XUMUH .

Hcnonp3oBaTh NpH BHITOJHEHUH
yueOHBIX 3alaHHid U B TIpOIIecce
HCCIIEeIOBATENbCKON A TENbHOCTH
Hay4YHO-TIONYJIAPHYIO JTUTEPATypy
XUMHYECKOTO COACPIKAHNUA,
CIIPaBOYHBIE MaTEPHAIIBI, PECYPCHI
Nurtepnera

Tema 2.
JJIeKTPOIUTHYECKAS
AUCCOLMALHUS.
XUMHYeCKHe peaKkuu B

pacTBopax
8 )

Teopus 3MeKTPOIUTHIECKON
JCCOUUa- UK . DIEKTPOIUTHI U
HEJJICKTPOJIUTHI . KaTI/IOHbI, AHHUOHBI .
MexaHu3M IUCCO- AN BEIIECTB
C Pa3IM4YHBIMU BHJIAMH XUMHUYECKON
cBsi3H . CTeNeHb JUCCOLUALINN .
CuiibHbIE U CJ1a0ble 3JIEKTPOJIHUTHI .

PackpriBaTh CMBICH H3y4aeMBbIX
IIOHATHUH, a TAKIKE CMBICJI TEOPUU
3IEKTPOJIUTUUECKON TUCCOLIMALINH .

OOBSICHATD TPUYUHBI IIEKTPOIIPOBOI-
HOCTH BOJIHBIX PACTBOPOB .

CocTaBsATh ypaBHEHHSI TUCCOITUAITIT
KHUCJIOT, IIEJI0YEH U COJICH, MTOJIHBIE

Peaknmu monHoro ooMeHa, yCIIOBUS
uX nportekanus . IoHHbIE ypaBHEHUS
peaxkuuu .

XHUMHUYECKHE CBOMCTBA KUCIIOT,
OCHOBa- HUI U COJIEH B CBETE
npejcTaBiIeHuit 00
NEKTPOIUTHUECKOI TUCCOIUAIIVH .
Cpena pactBopa . [lonsitue o
TUAPOJIU3E COJIEH .

KauecTBeHHbIE peakiiui Ha
KaTHUOHBI U aHUOHBI .

JdeMoHcTpauun

DnexTpuyecKas MIPOBOANMOCTD
pacTBo- pOB BEIECTB; JBHXKCHHE
MOHOB B DJICKTPUYECKOM TOJIE .
OnbITH, WTIOCTPUPYIOLIHE
MPU3HAKY MPOTEKaHMS PEeaKIUH
MOHHOTO 0OMeHa . OTBITHI 10
OTIpeJICJICHUIO CPEIbl B pacTBOpax
coJieii (xiopuaa HaTpus, KapOoHaTa
HaTpHsl, XJIOpHIa LIMHKA) .

JlabopaTopHbIe M NPAKTHYECKHE
padoThI

JlabopamopHuiii onvim:

Peakmum  wmoHHOrO  OOMeHa B
pacTBopax >JEKTPOJHUTOB: Cyibdara
meu( 1)

U COKpaléHHbIC HOHHBIC
YPaBHEHUS XUMHUYCCKHX PEaKIHi
MOHHOTO OOMeHa .

[TnaHupoBaTh U OCYIIECTBIAThH HA
NPaKTHKE XUMHYECKHE
9KCTIEPUMEHTHI, IIPOBOIUTH
HaOJIIOIEHMSI, 1€]IaTh BEIBOIBI 110
pe3yJsibTaTtam dKCIIepUMEH- Ta .

CrnenoBath npaBuiiaM 0€30MMacHOM
paboThI B 1a00paTOpHH PH
HCIIOJIb30- BAHUH XMMHYECKON
MOCYyJIbI U 000y 10- BAHUS .

ITpou3BOAUTE BEIYMCICHUS 110 XUMHYEC-
CKUM YPaBHCHUSM .

BricTpanBaTh pa3BEpHYTHIC MUCHMEH-
HBIE U YCTHBIE OTBETHI C ONIOPOIi Ha
nH(popMaIuio U3 ydeOHUKA U
CTpaBOY- HBIX MATEPHAJIOB, FPAMOTHO
HCTIONB30- BATh U3YUYCHHBIN
MOHATUIHBIN armapar Kypca XUMUH .

Hcnonb30BaTh MpY BHITIOTHEHUH
y4eOHBIX 3a/IaHUH U B IIpoIEcce
HCCIIeIOBATEIILCKOMN ESITEIbHOCTH
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u mENodn, KapOoHaTa HATPHS U COTIS-
HOUW KUCJIOTBI, PEAKLIUS
HEUTpAIU3aLUHA MEXKIY TUAPOKCUIAOM
KaJIus U COJISTHON KHUCJIOTOM .
Ilpaxmuueckas paboma:

Ne 1 . Pemienue

JKCIEPUMEHTAIIBHBIX 3a/1a4 10

TEME .

Butuucnenusn

— II0 YPABHCHHSIM XUMHYCCKUX
peakIn

Hay4YHO-TIOMYJIAPHYIO JTUTEPATYPY
XUMUYECKOTO COJIEPKaHMUsI, CIIPABOY-
HBIC MaTepuaisl, pecypcsl UHTepHEeTa

Paznes 2. Hemerasuibl u uX coequnenus (23 u)

Tema 3. O0wasn
XapaKTepH- CTHKA
XHMMHYEeCKHX JJ1eMeH- TOB
VIIA-rpynnbl. I'ajiorenst
(49)

OO6mrast XxapaKTepUCTHKA TaJIOTCHOB .
OcoOEHHOCTH CTPOEHUS aTOMOB
3THX 3JIEMEHTOB, XapaKTepHbIE AJIs
HUX CTeneHH okuciieHus . CTpoeHue
1 U3NUECKUE CBOWCTBA MPOCTHIX
Be- IL[ECTB — TaJIOTE€HOB .
XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMo- JIeHCTBHUE C
MeTaJlJIaMH, HEMETaJUTaMH,
mienrodamMu) . XJIIopoBOIOPOST .
ComnsgHas KHCI0Ta, XUMIUECKHE
CBOICTBa, TIOJTy4YCHHE, IPUMEHEHHE
. KauecTBen- Hple peakuuu Ha
TaJIOTeHU-UOHHI .

HelicTBUE XJI0Opa U XJIOPOBOAOPOIA HA
OpraHu3M uejoBeka . Baxuerline
XJIOPUJBI U UX HAXOXKJCHHE B
MIpUpOJIE .

JdemMoHcTpanun

Buneomarepuansl: rajioreHsl U

UX COCTUHEHHS .
OO0pas3Iibl XJIOPUIOB .

OOBACHATH 00IITHE 3aKOHOMEPHOCTH
B U3MCHEHUH CBOWCTB HEMETAIUIOB U
WX COCIMHEHUH B IpeIenax Mallbix
MEPUOJIOB U TJIABHBIX MOTPYIII
[Tepuoauueckoil cucTeMbl
XUMHAYECKHUX JJIEMEHTOB C YYETOM
CTPOCHUS HX aTOMOB .
XapakTepu3oBaTh GU3NICCKUE U XU-

MHUYECKUE CBOWCTBA MPOCTHIX
BEIIICCTB IaJIOTCHOB (Ha MpUMepe
XJIOpa) U CIOXKHBIX BEIIECTB
(xIopoBomOpOIa, XJIIOpUAA HATPHSA),
CHOCOOBI UX MMOJTyue- HUS,
MPUMEHECHUE W 3HAYCHHUE B TIPUPOJIC
Y J)KU3HH YEJIOBCKA .

Ornpeaenars raJloreHu1-HOHbBI B
pacTBope .

[T1aHMpOBaTh U OCYLIECTBIIATH HA
MPAKTUKE XUMHUYCCKHE
3KCIIEPUMEHTBI, IPOBOJIUTh
HaOJIIOIEHMSI, 1€]IaTh BEIBOIEI 110
pe3ybTaTaM SKCIEPUMEHTA .

JlaGopaTopHble U

NnpaKkTH4YecKkue padoTsl
JlabopamopHutii onvim:
Pacno3naBanue Xja0pua-HOHOB

. Ilpaxmuueckasn paboma:

Ne 2 . TlosydeHue coNsTHON KUCIIOTHI,
HU3y4YEHHUE €€ CBOWCTB .

Buviuucnenun

—1II10 ypaBHeHI/ISIM XUMHUYCCKUX
peakuui, eciu OJIMH U3 PEareHTOB
JIaH B U30BITKE;

— 00BEMOB razoB 10 yPaBHEHHIO
peaKkIuu Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUI T'a30B

CrnenoBaTh TpaBmwiaM 0Oe30MacHOU
pabo- Tl B Jaboparopuu TpU
HCITOJIb30BaHUU XAUMHAYECKON

Mocy bl ¥ 000PYIOBAHUS .
BeicTpauBaTh pa3sBEpHYTHIE TUCHMEH-
HBIE€ U YCTHBIE OTBETHI C OMOPO Ha

nH(popMaIuio U3 yueOHUKa U
CIIPaBOY- HBIX MaTEPHUaJIOB, TPAMOTHO
HCIIONb30BaTh U3YUCHHBIN
MIOHATHHHBIN anmnapar Kypca XUMUH .

Hcnonp3oBaTh NpH BBITOJHEHUH
y4eOHBIX 3a/IaHUH U B ITpOIEcce
HCCIIEI0BATENBCKON AEATETBHOCTH
HAy4YHO-TIONYJIAPHYIO JTUTEPATypy
XUMHYECKOTO COACPIKaHUA,
CIIPaBOYHBIE MATEPUAJIbl, PECYPCHI
WnTepuera

Tema 4. Ooman
XapaKTepucTuKa
XUMHYECKUX JIeMeH-

T0B VIA-rpynnsi. Cepa
" eé coemmHeHn (5 4)

OO6mrast XapaKTepUCTHKA JIEMEHTOB
VIA-rpynmst . OcobeHHoCTH
CTPOEHUSI aTOMOB THX 3JIEMEHTOB,
XapaKTePHbIE JUIS HUX CTEIICHH
okucnenus . CTpoeHre u GU3NUECKUE
CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPOJA U CEPHI .

AJIOTpOITHEBIE MOAH(UKAITAN

OOBACHSTH 00IIINE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOWCTB 3JICMEHTOB
VIA-rpynnsl 1 UX COSAMHEHHH C
y4ETOM CTPOCHHUS MX aTOMOB .

XapakTepu3oBaTh (hU3UICCKIE
U XUMHUYECKHE CBOWCTBA IIPOCTOTO
BEIIECTBA CEPHI U €€ COeTMHEHUN
(cepoBoziopozia, OKCUIOB CEPBHI,




XuMUYECKUE
CepoBomopo,

KHCIIOPOZIa ¥ CepBI
CBOICTBa  CEpHI
CTpoeHHe, HU3NUECKUE

CEpHOM KUCIIOTHI, CYJIb(HaTOB),
CIIOCcOOBI UX
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U XUMHYECKHe CBOHCTBA . OKCUABI
Cepbl Kak MPEACTaBUTEIH KUCIOTHBIX
okcu- 10B . CepHasi KUCIIOTa,
¢dusnueckue

Y XUMUYECKHUE CBOHCTBA (00IIHE KaKk
MpeACTAaBUTENS Kilacca KUCIIOT |
cneny- puveckre), NpuMEHEHHE .
XUMHUUECKUE PEaKLInH, JekKaIie B
0C- HOBE MPOMBIIIJICHHOTO CIIOC00a
MOJTy4e- HUSl CEPHOM KHCIIOTHI .
Amnmnapatsl ¥ IpOTEKaloIIne B HUX
TIPOIIeCCHl (Ha MIPH- Mepe
MIPOM3BOJCTBA CEPHOM KHUCIOTHI) .
Comnu cepHOH KUCIOThI, KAUECTBEHHAS
peaxius Ha Cynb(aT-uoH .
Haxoxnenue cepbl 1 €€ coeTMHEHUI
B IIpUpoJe . XUMHUYECKOE
3arps3HEHNE OKPYKaroIei cpepl
COEIMHEHHUSIMHU Cephbl (KUCIOTHBIE
JOXH, 3arps3HEHUE BO3AYXa U
BOJ0EMOB), CIIOCOOBI €TI0
IPEIOTBPAILICHUS

JdeMoHcTpauum

Komneknuu (Bumeomarepuaisl):

cepa U €€ COeJUHEHHS .

OO0yrinmBaHue caxapa Mo/ IeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI

JlaGopaTopHble U IPAKTHYECKHUE
padoThI

Jlabopamopuvie  onvimuvl:
OOHapysxeHHe CyIb(aT-nOHOB .
BianmogeiicTBue pa3daBieHHON
CEpHOW KUCIIOTHI C IUHKOM .

NOJIy4€HU, IIPUMCHCHUEC n
3HAa4YCHUC B IMNpUPOAC H KU3HU
YCJIOBCKaA .

Omnpenensitb HaJIyKe
CyJb(aT-uOHOB B PacTBOPE .

OOBsICHATD CYIIHOCTb
9KOJIOTUYECKHX npooiieMm,
CBSI3aHHBIX c nepepadoTKon

COCIMHEHU CEpHl .

[1mannpoBaTh M OCYLIECTBIATH HA
[IPAKTUKE XUMHYECKHE
9KCIEPUMEHTHI, IPOBOIUTH
HaOI0AEeHNs, AeTaTh BBIBOJIBI IO
pe3yabpTaTaM SKCHEpUMEHTa .

CrnemoBaTh npaBuiIaM 0e301acHOM
paboTHI B 1a00paTOPHUH MIPH
HCHOJb30- BAHUHM XUMUYECKOU
ocy bl ¥ 000pPy10- BaHUS .

[Tpou3BOAUTH BEIYHMCICHUS 110 XUMHYE-
CKUM YPaBHEHUSIM .

Hcnonp30BaTh NpH BBHITOJTHEHUH

y4eOHBIX 3a/IaHUH TEKCTHI YUCOHUKA,

cnpaBouHble MaTepuaisl ([lepuomuye-

CKYIO CUCTEMY XUMHUECKUX

anemenToB /[ . 11 . MeHneneena,

TaOJIUILy pacTBOPH- MOCTH KHCJIOT,

OCHOBaHUI U cojeit
B BOJIE, DJIEKTPOXUMUYECKHNA Psif
HaIPSKEHUI METaIJIOB) .

Hcnonb30BaTh Npy BHITOIHEHUH

y4eOHBIX 3a/1aHUI U B IIpoLiecce

HCCIIEIOBATENIbCKOM AesITeNbHOCTH

HAY4HO-TIOITY- JIIPHYIO JIUTEPATYPY

XUMHAYECKOTO COIEepPKaHus,

CIpaBOYHBIE MAaTEPHAIIbl, PECYPCHI

Wurepnera

Boituucnenus

— 10 YpaBHEHUSIM XUMUIECKHX
peaxiuii;

— MAacCOBOH JOJHU BBIXOOA

MPOYyKTa peaKuu

Tema 5. O0masn
XapaKTepucTHKA
XHMHYECKHX 3J1eMEHTOB
VA-rpynnsl. A30T,
docdop n ux
coenuHenus (7 9)

OO6mrast XapaKTepUCTHKA JIEMEHTOB
VA-rpymist . OCOOEHHOCTH CTPOEHUS
aTOMOB 3THUX 3JIEMEHTOB,
XapakTepHbIe I HUX CTETIEHU
OKHCIICHUS .

A30T, pacipocTpaHeHHE B IPUPOJIE,
(hm3nuecKkre U XUMHYECKHE CBONCTBA .
Kpyrosopor azora B mpupoze .
AMMHuax, ero (pusnueckre u XumMmude-
CKHE CBOWCTBA, IIOJIyYEHHE U
npumene- Hue . Co aMMOHUS, UX
(hm3uaeckue

U XUMHYECKHE CBOHCTBA,
npuMmeHeHue . KauectBeHHas
peaxiys Ha HOHbl aMMOHUS .

OOBSICHATDH O0IIIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB
V A-rpymiisl ¥ UX COeTMHEHUH ¢
y4ETOM CTPOCHHUS MX aTOMOB .

XapakTepnu3oBaTh (HU3NIECKUE U
XUMUYECKHE CBOICTBA MPOCTHIX
BEIIeCTB a30Ta U Gocdopa u ux
COEMHEHHH (aMMHaKa, cojen
aAMMOHWS, 2@30THOW KUCIIOTHI,
HUTpaTOB, okcuna gocdopa(V) u
thocdopHoit KuCIOTHI, PochaToB),
CIIOCOO0BI UX MOJIyYEHHUs], IPUMEHEHNE

Y 3HAYCHUE B IPUPOJIC
Y )KW3HU YEIIOBEKA .
OrnpeaensaTb HOHBI aMMOHUS U (oC-




A3oTHast KUCIIoTa, e€ hru3nuecKkue

Y XMMHUYECKHUE CBOMCTBA (00IIHE KaKk
MpeCTaBUTENS Kilacca KUCIIOT |
cneruduueckue) . Micnonp3opanue
HUTPATOB U COJIE aMMOHHUS B
KaueCTBE MHUHEPAIILHBIX YJI00pECHUH .

(aT-uOHBI B pacTBOpE .

OOBSICHATD CYITHOCTH 3KOJIOTMYECKUX
po0GJIeM, CBSI3aHHBIX ¢ HAX0XKIACHUEM
coeaMHeHui a3oTta u pocdopa B
OKpY’KaroLlel cpene .
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XUMHUECKOE 3arpsi3HEHUE OKPYKalo-
1Iel cpenbl COSAMHEHUSIMH a30Ta
(KHCITOTHBIE OXKIH, 3arpsA3HEHUE
BO3/Iy- Xa, IIOYBBI H BOJJOEMOB) .
®Docdop, AIoTponHbIe MOAU(DUKALTIH
docdopa, huzudeckre 1 XUMUICCKHE
CBOJICTBA .

Oxkcun dochopa(V) u dhochopras
KHCJIOTa, PU3HYECKHE U XMMUYECKIE
CBOICTBA, NOJIyYCHHUE .

KauecTtBennas peaxius Ha
¢dochaT-uoHsI .

Ucnons3oBanue hocdaToB B kKadecTBe
MHHEPAIBHBIX YIOOPEHHH .
3arps3HeHHe TPUPOIHBIX BOJOEMOB
¢docharamu .

JdeMoHcTpauum

Komnexknuu: dpochop u nx
coenuHeHMs . B3auMmonericTeue
KOHILICHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEIBIO .

JlaGopaTopHble N MPAKTHYECKHE
a00ThI
abopamopHule onvlmol:
1 . B3aumonelicTBue conen
aMMOHHUS ¢ MIETOYBIO .
2 . O3HakomIIeHuE ¢ oOpa3amMu

a30THBIX U (HOCPOPHBIX yIOOPESHHIA .
IIpaxmuueckas paboma:

Ne 3 . Tlony4yeHne amMmmHaka,
U3y4YCHHE €O CBOWCTB .

Buviuucnenusn
—II10 ypaBHeHI/ISIM XUMHNYCCKHUX peaK-
Ui

[InanupoBaTh M OCYIIECTBISATH Ha
MPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOJI0AE€HYs, AeTaTh BBIBOJIBI IO
pe3yabpTaTaM SKCIepUMEHTa

CrremoBaTh IIpaBHIaM 0€30TIaCHOM
paboTHI B JTAOOPATOPHH TIPH
HCHOJIBb30- BAHUH XUMHUYECKOH
MoCy bl U 000pPYy10- BaHUS .

ITpou3BOAUTE BEIYMCICHUS 110 XUMHYE-
CKHM YpPaBHCHUSM .

Hcnonp3oBaTh IIPpU BBINIOJIHCHU U
y4eOHBIX 3aIaHUH TEKCTHI YIeOHUKA,
CIIPpaBOYHBIC MAaTCPUAJIbI
(mepuonuye- CKy1o cucTeMy
XHMHYECKHX 3eMeHToB J[ . U .
Meunneneesa, TaOnuIly pacTBOPHU-
MOCTH KHCJIOT, OCHOBAaHHI U COJICH B
BOJI€, 3JIEKTPOXUMHUYECKUH Psilt
HaIpsDKEHUH METalIoB) .

HUcnoap3oBaTh IIPpYU BBINIOJIHCHU U
y4eOHBIX 3a/IaHUH U B ITpoIIecce
HCCIIEA0BATENbCKOM NesITeIbHOCTH
Hay4YHO-IIONYJIAPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIep KaHus,
CIpaBOYHbBIE MAaTEPHAJIbI, PECYPCHI
Hurepnera

Tema 6. O0mas
XapaKkTepUCTUKA
XHMHMYECKHX 3JIeMeH- TOB
IVA-rpynnsi.

Yraepon u kpeMHMI U UX
coeuHeHus

(7 =)

Yraepon, alioTpOIHbIE
MOJTU(HKAIINH, PACTIPOCTPAHEHHE B
npupoie, pusndecKne 1 XuMHUIECKHe
CBONCTBA .

Ancop6ouus . Kpyrosopor

yriaepoja B Ipupoze .

Oxkcupsl yriepoja, ux Qusndeckue

Y XUMUYECKHE CBOMCTBA, UX
JIEHCTBHE Ha )KUBBIE OPTaHU3MBI,
MOJTy4eHHUe

Y IPUMEHEHHE . DKOJIOTHUECKHUE
npo0OJie- Mbl, CB3aHHBIE C OKCUIOM
yraepoga(lV); runoresa rio6aibsHOrO
MOTeIlIe- HYsl KIIMMAaTa; ITAPHUKOBBIT
addexr .

VronpHas KUCIIOTa B €€ COJIH, UX
(m3nYecKue U XUMUYIECKUE CBOHCTBA,
MOJTydeHNe U TPUMEHEHHE .
KauecTBeH- Has peakiysg Ha
KapOOHAT-HOHHI .

OOBSACHSTH 00IIIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB 3JICMCHTOB
IVA-rpynmsl 1 BX COEIMHEHUH C
y4é- TOM CTPOCHHUS UX ATOMOB .

XapaxkTepn3oBaTh (prsngeckre
U XMMHUYECKHE CBOMCTBA MTPOCTHIX
BEIIECTB YIIepo/ia U KPEeMHUS U UX
COeMHEHMH (OKCHJIOB YTIIEpoaa,
YTOJIEHOM KHCIIOTHI, KApOOHATOB,
OKCHJIa KPEMHHS, KPEMHHEBOI
KHCIIO- ThI, CHJIMKATOB), CIIOCOOBI UX
TI0JTy4e- HUsl, IPUMEHEHHE U
3HAYEHUE B MTPHUPOJIE U KUZHU
YeIoBeKa .

OnpenensTe KapOOHAT- ¥ CUIIHKAT-
HOHBI B PaCTBOPE .

OOBSICHATD CYITHOCTB 3KOJIOTHUECKHUX
po0JIeM, CBSI3aHHBIX C
HaX0XIEHHWEM YTIIEKHCIIOTO Ta3a B
OKpYy>Karoleu cpene .




Ucnonp3oBanne KkKapOOHATOB B
OmBITY, MeJIULIMHE,
MPOMBINUICHHOCTH, CEJIb- CKOM
XO3SMCTBE .

[lepBoHaYaBLHBIC IOHATHS 00 OpPTaHu-
YECKHUX BEIIECTBAX KaK O COeIUHCHUSIX
yIaepoja: 0COOCHHOCTH COCTaBa U
ctpoeHus . [loHATHE O OHOIOTHYECKHI
BaYKHBIX BEIECTBAX: )KHUpaxX, OeKax,

WnmoctpupoBath B3aMMOCBSI3b
HEOPTaHMYECKUX COCTUHEHUN
yIIepo/ia U OPraHuYECKUX BEIIECTB .

[InanupoBaTh U OCYIECTBIATH HA
MPaKTUKE XUMHUYECKHE
SKCIIEPUMEHTHI,
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yrieBojaax . MaTepuainbHOE €JMHCTBO
OpPraHUYECKUX U HEOPTaHMUECKUX
COCIHEHUH .

Kpemnwnii, ero ¢pu3ndeckue u
XMMHYe- CKHE CBONCTBA, IOIy4YeHHE
U IPUMEHE- HUE B 3JIEKTPOHUKE .
CoenuHEHUS KPEMHHUS B TIPUPOJIE .
OO6mue npeacTaBIeHust 00 OKCUIe
kpemHIA(1V) 1 KpeMHHEBOI KUCIIOTE
. Cunukarsel, UX UCHOJIH30BAHHE B
6I)ITy, MCIUIUHE, TPOMBIIIJICHHOCTHU
. Baxx- HelilMe CTpOUTENbHBIE
MaTepHabl: KepaMHKa, CTEKJIO,
LIEMEHT, OETOH, JKeIIe300CTOH .
[Mpobaemsr 6e30macHOTO
HCIIOJIb30BaHHA CTPOUTECIIBHBIX
MAaTepUaJIOB B IOBCETHEBHOM JKU3HU

JdeMoHcTpauum

Mojenu KpUCTAITHUECKUX PEIIETOK
anMasa, rpaduta, MOJICKYJIIbI
¢dymiepeHa .

AncopOIust pacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM yriém . [IpoTrBoras
. Bupeomarepuainbl: cunukaTHas mpo-
MBIIICHHOCTS .

Moenu MOJIeKYJ1 OPraHUYECKUX Be-
IECTB .

JlaGopaTopHble U MpaKTHYECKHE
padoThI

JlabopamopHnuwiii onvim:

KauecTtBennas peaxius Ha
KapOOHAT-HOH .

MIPOBOIUTH HAONIOJCHUS, JENIaTh
BBIBOJIBI 110 Pe3yJIbTaTaM
3KCIIEPUMEHTA .

CrnenoBaTh npaBuiaM 0€30MMacHOM
paboTHI B JTA0OPATOPHH TIPH
HCIIONB30- BAHUU XUMUIECKON
ITOCYBI M 000PYIO- BAaHHS .

Hcnonp30BaTh MPH BBHITTOTHEHHH
y4eOHBIX 3aIaHUH TEKCTHI YIeOHUKa,
CIIPaBOYHEIE MaTEPHUAJIbI
(Ilepromnye- cKyr cucTEMY
XHMHYECKHX 3eMeHToB J[ . U .
MenzeneeBa, TabIUIYy pacTBOpHU-
MOCTH KHCJIOT, OCHOBAaHHWH U COJICH B
BOJI€, DIIEKTPOXUMIYUECKUHN P
HaNpsKEHUI METaIIJIoB) .

Hcnonp3oBaTh IIPpU BBINTOJIHCHU N
yueOHBIX 3a/laHHIi U B TIpoIIecce
HCCIIEIOBATENIbCKOM e TEIbHOCTH
HAyYHO-IIOMYJIIPHYIO JIMTEPATYPY
XUMHYECKOTO COJIep KaHusl,
CIIPaBOYHbIE MaTEPHAJIbl, PECYPCHI
Hurepnera

IIpaxmuueckue pabomul:

Ne 4 . TlonydeHue yriekucnoro rasa .
KauectBennas peakius Ha
KapOOHAT-HOH .

Ne 5 . Penienue 3kCriepuMeHTaIbHbIX
3ajau 1o reme «Hemeramiby .

Botuucnenun

— 110 ypaBHeHI/ISIM XUMHUYCCKUX
peaKkuui, eciu OJIUH U3 PeareHTOB JIaH
B BHJIE BOJTHOT'O PAcTBOPA C U3BECTHOM
MacCOBOH JoaeH

Pa3znen 3. Merta/uibl U ux coequnenus (19 u)




Tema 7. O611ue cBoicTBa

MeTajJI0B
(419)

OO01mas XapakTepUCTHKA XUMHUICSCKUX
3JIEMEHTOB — METAJJIOB Ha
OCHOBAHHH UX TIOJIOKECHHUS B
Ilepuonuueckoii cucteme
XUMHYECKUX JIEMEHTOB

I .. MenpaeneeBa u CTpOEHUS
atomoB . CTpoeHHE METaJlIOB .
Meramnueckast CBsI3b U
MEeTaJNTN4ecKas KPHUCTaJLTNIe- CKast
pemérka DNEKTPOXUMUYECKUIT
pSl HaNpsLKEHUH METasuioB .
Ou3ude- CKue U XUMAYECKHE
cBoiicTBa MeTaiioB . OOIIHe
CIIOCOOBI MOJTYYCHUS METAJUIOB .

PackpriBaTh CMBICT H3y4aeMbIX
MIOHSITUN Y IPUMEHSITH 3TH
MIOHSITHS TIPH OTIMCAHUU CBOWCTB
BEIIECTB U UX IIPEBPAIEHUH .

OOBSACHATH 00ITHE 3aKOHOMEPHOCTH B
HA3MEHEHUU CBOMCTB
3JIEMEHTOB-METAIJIOB U UX
COEIMHEHHI C YIETOM CTPOSHUS HX
aTOMOB .

XapaxTepru3oBaTh CTPOSHHE METAJLIOB,
obmure hU3udecKue i XUMUICCKUC
CBOIMCTBa METAJLIOB .
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[ToHsiTHE O KOPPO3UHU METAIIIOB U
OCHOBHBIE CIIOCOOBI 3aIUTHI OT KOPPO-
3um . CrunaBbl (CTalb, 4yryH,
JIOpaIltOMA- HAH, OPOH3a), UX
MPUMEHEHHUE B OBITY U
HPOMBIIIJIEHHOCTH .

JdeMoHcTpanuu

O3zHakoMIIeHHE C 00pa3amMu
METAJUIOB U CIUIABOB, UX
(u3nyecKuMH cBONCTBaMu . Mozenu
KPUCTAIIMYECKUX PEIIETOK METANJIOB

Buneomarepuansl: koppo3us
METAJUIOB .

JlaGopaTopHbIe M MPAKTHYECKHE
padoThI

JlabopamopHvle onvimoi:
O3HakoMIIeHHE C 00pa3amMu
CIUTABOB METAJIIOB .

3aBUCHMOCTh CKOPOCTH
peakiMu MeTaia ¢ KHUCIOTOH

OT IIPHUPOJIbI METAJLIA .

Buvituucnenusn

— I10 ypaBHeHI/ISIM XUMHUYCCKUX
peaxiuii, e OIMH U3 PeareHTOB
COJIEPXKUT IIPUMECH

XapaxTepru3oBaTh 00IIHE CTIOCOOBI
TTOJTy9EHUST METAJUIOB .

CrneoBath npaBuiiaM 0E30MMacHOM
paboThl B 1a00paTOpUH pU
WCIIONTB30- BAHUU XUMUYECKON
MOCY/IbI ¥ 000PY/I0- BaHUA .

HpOI/I3BOI[I/ITb BBIYUCJICHHUA I10
XUMHUYCCKHUM YPAaBHCHUSAM .

Hcnonp30BaTh MPH BBHITTOTHEHHH
y4eOHBIX 3aIaHUH TEeKCTHI YIeOHHKa,
CIIPpaBOYHBIC MAaTCPUAJIbI
(Ileprnomnye- cKyr cucTeMy
XUMHUYECKUX daeMeHToB J[ . U .
MenzeneeBa, TabIUILy pPacTBOpH-
MOCTH KHCJIOT, OCHOBAHHM U COJICH B
BOJIE, AIEKTPOXUMUYECKUH st
HaIpsDKEHUH METaJIOB) .

Hcnonp30BaTh MU BBHITTOTHEHUH
yueOHBIX 3aJIlaHHI U B TIpOIIecce
HCCIIeIOBATEIHCKOM JesITETbHOCTH
HAYYHO-TIONYJIIPHYIO JINTEPATYPY
XUMHYECKOTO COJIep KaHus,
CIIPaBOYHBIE MaTEPHAIIbI, PECYPCHI
Hurepnera

Tema 8. Ba:kneiinme
METAJLJIbI U UX
COeAMHEeHUS

(15 9)

Illenounkie meTasl . [looxkeHue B
ITeprnoandaeckoii cuCTEME XUMHIECKHIX
anemenToB /I . 11 . Menneneena,
CTpoeHue aToMoB . HaxoxieHue B
PUPOJIE .

OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
H3MEHEHUH CBOMCTB
3JIEMEHTOB-METAIl- JIOB B TPyIIax 1
HUX COECIMHEHUN C YUYETOM CTPOCHUS
HX aTOMOB .

dusnyeckue U XUMHYECKHUE
CBOIICTBa (Ha MpUMepe HATPHS U
kaiusi) . OKCUIBI ¥ THIIPOKCHIBI
HaTpus U kanus . [Ipume- HeHue
IIEJIOYHBIX METAJIOB U UX
COCIMHCHUI .

[llenoyHo3emMenbHBIE METaJUIbI
MarHui 1 KaiabIUii, CTPOCHHE aTOMOB
. Ilonoxe- Hue B Ilepnoaudeckoit
CHCTEME XMMHYe- CKMX 3JeMEHTOB /] .

XapakTepru3oBaTh (YU3UIECKUE U XHU-
MUYECKHE CBOHCTBA IMPOCTHIX
BEIIECTB METAJJIOB U UX
COeMHEHM (OKCHIOB,
THIPOKCHJIOB, COJIEH), CTOCOOBI MX
[IOJTyYeHUs], IPUMEHEHUE U
3HAYCHUE B MTPHUPOJIC U KUZHU
YeIIOBeKa .

Pacrio3HaBaTh ¢ TOMOIIBIO KAYECTBECH-
HBIX PEaKIMH HOHBI METAJJIOB




N . Menneneesa .

Haxoxnenue B npupoze .

®dusnueckre U XUMHUIECKUE CBOMCTBA

. Baxkneiiie coenMHEHUST KaNbIIHs
(okcH, TUAPOK- CUJI, COJIH) .
JKécTkoCcTh BOABI U CITOCOOHI €€
YCTPAHECHHUS .

Amomunuii . [lonoxxenue B
Ilepuonuue- ckoli cucreme
XUMHUYECKUX 31eMeHToB J[ . U .
MenpeneeBa, CTpOCHHE aToMa .
Haxoxnenue B mpupoae . @uznueckue
Y XMMHUYECKHUE CBOMCTBA .
AmMdoTtepHbIe CBOWCTBA OKCHIA U
THUAPOKCH/IA .

Keneso . IlonoxeHue B
[lepunonnueckoi cUCTEME XUMUYECKUX
AJIEMEHTOB

I .. MengeneeBa, CTpOCHUE aTOMA .
Haxoxnenue B npupoae . Puznyeckue

(MarHus, aJrOMHUHUS, LIUHKA, JKeJe3a,
MEIH) .

[InanupoBaTh M OCYIIECTBISATH HA
MPAKTUKE XUMHYECKHE
9KCIIEPUMEHTHI, TPOBOIUTD
HaOJI0ACHUs], AeTaTh BBIBOJIBI IO
pe3yabTaTaM SKCIepUMEHTA .

CrnenoBaTh mpaBwiaM 0€30MacHOU
paborel B naGoparopuu  mpu
HCTOBb30BaHUN XUMHUYECKON
MOCYbl U 000PYIOBaHUS .

[TpounsBoauTH BBIYMCIICHHUS o
XUMUYe- CKUM YPaBHEHHSIM .

BricTpanBaTh pa3BEpHYThIE TUCHMEH-
HBIE ¥ YCTHBIE OTBETHI C OIIOPOH Ha
nH(popMaIuio u3 yueOHUKa U
CIpaBOY- HBIX MaTE€pPHUajIOB, FPAMOTHO
HCIOJb30- BaTh U3Y4YEHHBII
MOHSATUHHBIN anmapat Kypca XUMUH .
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M XUMUYECKHe CBOMCTBA . OKCHIBI,
ruapokcu bl U coin sxenesa(ll)

u xenesza(lll) .

JdeMoHcTpauun

B3aumoneiicTBue HaTpus C BOJOH .
OxkpammvBaHye TNIaMeHH HWOHAMU
HATPHUS U KaJIH .

OkpainBanue miaMeH!n HOHAMU
KaJIbLIKA .

BzaumopeiicTBre oKCHIA KaabIIHs C
BOJIOH .

Buneomarepuaibl: TopeHme xKeje3a B
KHCIIOPOJIE U XJIOpE .

JlaGopaTopHbIe M MPAKTHYECKHE
pa6oTel Jlabopamopuvie  onvimul.
O3zHakomIIeHHe ¢ 00pa3ramu
AJTFOMMHUS U €TI0 CIUIABOB .
AmMdoTepHbIe CBOMCTBA THIPOKCHIA
ATFOMHUHUS .

KauecTBeHHBIC peakI[Uy Ha HOHBI
JKenesa .

Ipaxmuueckue pabomuwl:

Ne 6 . JKEcTKOCTEL BOABLI M METOIBI €€
yCTpaHEeHHS .

Ne 7 . Pemienue 3KCIEpUMEHTAIIBHBIX
3a71a49 1o Teme «MeTaish) .

Botuucnenusn

— TI0 YPaBHEHUSIM XHUMHIECKHIX
peak- Ui, eclii OJIMH U3 PEearcHTOB
JIaH B U30BITKE WU COACPIKUT
MIPUMECH;

— MacCOBOH JOJH BBIXOJA
MIPOJTYKTA PEAKITUN

HUcnoap3oBaTh IIPpYU BBINIOJIHCHU U
y4eOHBIX 3a/IaHUH U B ITpoIIecce
HCCIIEA0BATENbCKOM NesITeIbHOCTH
Hay4YHO-IIONYJIAPHYIO JINTEPATYPY
XUMUYECKOr0 COJep KaHusl,
CTIpaBOYHBIE MaTEPHAaJIbl, PECYPCHI
HNurepnera

Paznen 4. Xumus u okpy:xxamomas cpena (3 1)




Tema 9. BemectBa n
MAaTepHAJIbl B JKU3HHU
YyeJI0BeKa

(3 9)

HoBrle MaTepuanbl 1 TEXHOJIOTHH .
BemectBa u maTepuaisl B
MOBCEHEBHOM )KU3HHU YEIIOBEKA .
XuUMUA U 310POBBE .

BezonacHoe ucnonszoBanue
BEIIECTB U XMMUYECKUX PEaKIUi B
OBITY .

IIpupoHbIe UCTOUHUKU
YIIE€BOAOPOIOB (Yroib, IPUPOIHBIN
ras, He)Th), MPOAYKTHI UX
nepepadoTKH, UX POJb

B OBITY U IPOMBIIUIEHHOCTH .
OCHOBBI KOJIOTUYECKOM
rpaMOTHOCTH . XUMHUYECKOE
3arpsi3HEHHE OKpYKaro- IIeH cpelibl
(npenenpHO AOMycTUMAs
koHneHTparus BemecTs — [11K) .
Ponp xumuu B penieHUn
9KOJIOTHUECKHX MPOOIIEM

XapakTepru30oBaTh pOJIb XUMHUU B pa3-
JUYHBIX cdepax AesTeNbHOCTH
Jr0/Iei, OCHOBHBIC BEIIECTBA U
MaTepuabl, IPUMEHICMBIC B )KU3HU
COBPEMEHHOI'0 YETIOBEKa .

OOBACHATD YCIOBUS 0€30MIaCHOTO
WCTOJIb30BaHMS BEIIECTB U XUMHUE-
CKUX PEakLuii B OBITY .

AHaIM3UpOBaTh U KPUTHIECKU
OLIEHMBATh MH(POPMAIIHIO O
BIIUSTHUM TTPOMBIIIJICHHOCTH,
CENLCKOT0 X035~ CTBA,

TPaHCIOPTa U AP . HA COCTOSIHUE
OKpY>Karollen cpeibl

YMeTb 0Ka3bIBaTh IEPBYIO IIOMOLIb
IIpU XUMHUYECKUX OXKOrax u
OTPaBJICHUSX .

[MpuanMaTh y4yacTre B 00CYyKICHUN
po0JIeM XUMHYECKOW U 3KOJIOTHUe-
CKOW HampaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
TTO3UITUIO TI0 TIPOOIIeMe U
IpenjiaraTh BO3MOXKHBIE ITyTH €€
peurenus

DJeKTpOHHBIE 00pa30BaTeNbHBIC PECYPCHI:

1. https://resh.edu.ru/subject/8-9

2. https://foxford.ru/

3. https:/lyabs.yandex.ru/
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