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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHU Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHMs COCTaBJIeHA Ha
OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOCHMS OCHOBHOM 0Opa30BaTeNbHONW IPOrpaMMBbl
OCHOBHOTO o0uiero oOpaszoBanus, npezacrasieHHbIX B PI'OC OOO, a Ttakke Ha OCHOBE
denepanbHOl pabodeld MporpaMMbl BOCIHTAHWS W C y4ETOM KOHICHIIUU TIPEIOIaBaHUS

yueOHOTOo npeaMeTa « XUMHsS» B 00pa3oBaTelbHBIX opranm3anuix Poccuiickoit denepanun.

[MporpaMmma mo XuUMHUHU Ha€T TPEACTABIICHHWE O IIENIAX, OOIIeH CTpaTernu OOYYCHHS,
BOCITUTAHUS W PA3BUTHS OOYYAIOIIUXCS CPEACTBAMH Y4EOHOTO TpeIMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTPpUBAET paclipeesieHHe ero Mo Kiaccam u
CTPYKTYPUPOBAHUE 110 pa3aciaM U TECMaM IMpOoTrpaMMBbl IO XUMUH, ONIPEACIIACT KOJINYCCTBCHHBIC
W KA4YeCTBCHHBIC XapaKTEPHUCTUKH COJICPKAHUSA, PEKOMEHIYEMYI0 TOCIIE0BATEeILHOCTh
M3YYEHUS XUMHUHU C YU4ETOM MEXKIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
mpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJarOInXCs, ONMPEEISET BOBMOKHOCTH MPEIMETa IS
peanu3aiyu TpeOOBaHUI K pe3ysibTaTaM OCBOSHHS OCHOBHOW 00Opa3oBaTebHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a TAKKe TPEOOBAHUH K pe3ybTaTaM 00yYeHHUST XUMUHU
Ha YpPOBHE I[eJed W3y4YeHUs MpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM

NESATETHHOCTH 00y4ar0IIEerocs I0 OCBOECHUIO YUeOHOTO COJEpIKaHMUSL.

3HaHHE XUMHH CIYKUT OCHOBOM JUIsi (POPMUPOBAHUS MHUPOBO33pEHUsT 00y4aromierocs,
€ro MpeJCTaBJICHUI O MaTepHalbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb UTpaioT (GopMupyembie
XMUMHEH TPEJICTABICHUS O B3aUMONPEBPAIICHHUSIX SHEPTUU U 00 SBOJIIOIMU BEIIECTB B MPUPOE,
0 MyTSAX peuieHHs N0OaTbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOM,

3HepreTquCKOﬁ, HHIHCBOﬁ 1 9KOJIOTHYSCKOM 6e3OHaCHOCTI/I, HpO6J'IeM 30paBOOXpaHCHUAA.
I/IsyquHe XHUMHU:

CHOCO6CTByeT pcajii3alinun BO3MOKHOCTEH J1 CaMOpPa3BUTHA U (bOpMI/IpOBaHI/ISI

KYJIBTYpBl TMYHOCTH, €€ 0011ei U (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (bOpMHpOBaHI/Ie MBIIIJICHUS U TBOPUYCCKUX CIIOCOOHOCTEH o6yqafou11/1xc;1,
HaBbIKOB ux CaMOCTOSATEIbHOM yqe6H0171 ACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX u
HCCICIOBATCIIbCKUX YMeHHﬁ, HCO6XOI[I/IMBIX KaKk B TOBCEIHEBHOM KU3HH, TaK W B
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, 3HAKOMHUT CO CHCI.[H(l)HKOfI HAay4YHOI'0O  MBIIJICHUS,
3aKJIaZIbIBACT OCHOBBI MCJIOCTHOTO B3IJIsJa HAa CAUHCTBO IIPUPOJBI U UYCIIOBCKA, ABJISACTCA

OTBCTCTBCHHBIM 3TaIlOM B (l)OpMI/IpOBaHI/II/I CCTCCTBCHHO-Hay‘{HOﬁ T'paMOTHOCTH O6yanOH_II/IXC${;



cnocoOCTByeT (HOPMUPOBAHUIO LEHHOCTHOTO OTHOMIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPHUPOJE, K 4YENOBEKY, BHOCHUT CBOH BKJIAJ B SKOJOTHYECKOE OOpa3zoBaHHE

oOyJaromuxcs.

JlaHHbIC HampaBlieHUS B OOYYEHUH XMMHU OOECIIEUYMBAIOTCS CIEHU(PHKON CoaepKaHus
y4eOHOTO TMpeaMeTa, KOTOPBI SBIISETCS TEeNarormyeckd aJanTHPOBAHHBIM OTpPAKEHUEM

0a30BOIf HAYKH XUMHUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHHsS OPUEHTHUPOBAH Ha OCBOEHHE
00yyaroUIMMUCS CUCTEMbI IIEpBOHAYAIbHBIX MOHATUN XUMHUHU, OCHOB HEOPraHMYECKOW XUMUU U

HCKOTOPBIX OTACIBbHBIX 3HAYUMBIX TTOHATHH OpFaHI/ILIeCKOI\/JI XUMUMH.

CtpykTypa cojepkaHusi MPOrpaMMbI TI0 XUMHUHU c(HOpMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ m3ydenuto. ConepkaHWe CKIAAbIBAETCS M3 CUCTEMbl MOHATHN O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHH O XUMHYecKol peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbI MO MPHUHIUITY MOCIEAOBATEIBHOIO Pa3BUTUSA 3HAHUM HAa OCHOBE

TCOPETUYCCKUX HpeleTaBJ'IeHI/Iﬁ pa3Horo ypOoBHH:

ATOMHO-MOJICKYJIIAPHOTO YYCHHUA KaK OCHOBBI BCETO €CTCCTBO3HAHMA,

[Tepuonnueckoro 3akoHa [l. 1. MenpeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YC€HHUA O CTPOCHUH aTOMa U XAMHYSCKOM CBsI3U,

HpeI[CTaBJ'IeHI/Iﬁ 00 BHCKTpOHHTquCKOﬁ Jucconranny BEMIECTB B paCTBOpax.

TeOpeTI/I‘IeCKI/Ie 3HaHWA pacCMaTpuBarOTCsA Ha OCHOBE OMIIMPHUYCCKH IIOJIYYCHHBIX H
OCMBICJICHHBIX (baKTOB, pa3sBHUBAKOTCA IIOCIEAOBATCIIBHO OT OAHOI'0 YpPOBHA K JOpPyromy,
BBITTIOJIHASA (I)YHKI_II/II/I O0OBICHEHHSA U IIPOIrHO3UPOBAHHA CBOﬁCTB, CTPOCHUA H BO3MOKHOCTEH

MPAKTUICCKOT'O IPUMCHCHHS U MOJIYYCHUA N3YyIaCMbIX BCIICCTB.

OcBoeHue mnporpamMmbl IO XUMHH CIIOCOOCTBYET (DOPMUPOBAHHIO IPEJICTABICHUS O
XMMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPUPOIBI,
LIEHHOCTHOTO OTHOILIECHUs K HAyYHOMY 3HAHUIO U METOJIaM II03HaHUsA B Hayke. M3ydeHne xumMuu
IPOUCXOJUT C TPUBJICUYCHHEM 3HAaHUI M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:

«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipu m3ydeHUn XUMHHM TPOMCXOIUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMHMUYECKOW HAayKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSA, NMPAKTHUECKOW NEesTeIbHOCTH YeloBeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KyNbTyphl. 3ajadya Y4eOHOro IpeaAMeTa COCTOMT B
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(hOpPMHUPOBAHUH CHCTEMbl XUMUYECKUX 3HAHMM — BaXXHEHIIUX (AKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECCKUX TOJIOKCHHUM, HOCTYMHBIX 0000IIEHUH MUPOBO33PEHYECKOIO XapakTepa, S3bIKa
HayKH, B IPUOOIIEHUHN K HAyYHBIM METOJaM MO3HAHUs MPU U3YyYEHUU BEIIECTB U XUMHUUYECKHUX
peakuuii, B GOpMUPOBAHUH U PA3BUTHUU MO3HABATEIBHBIX YMEHUN U WX MPUMEHEHUH B yUEOHO -
[I03HABATEIbHON U y4eOHO-UCCIIEOBATENBCKON AESITEIbHOCTH, OCBOCHHUHU IpaBUil 0€3011aCHOIO

oOpallleHus ¢ BEIeCTBAMHU B TIOBCETHEBHOM JKU3HHU.

[Ipn u3ydeHHMM XUMUHU Ha YpPOBHE OCHOBHOTO 00ILEro 0Opa3oBaHUS Ba)KHOE 3HAUCHUE

MPUOOPETH TaKUE LI, KakK:

— (hopMUpOBaHNE MHTEIIEKTYAIBHO PA3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEIIEHUH, CIMOCOOHOUN aJanTHUpOBaTHCS K

6BICTpO MCHAIOIUMCS YCIIOBHUAM KU3HU,

— HampaBJIEeHHOCTh OOy4YeHHs] Ha CHCTEMAaTH4YecKoe MpHOoOIIeHne OOyJarommxces K
CaMOCTOSITEJIbHOM ~ MMO3HABaTENbHOM  JIEATENIBHOCTH, HAy4YHbIM  METOJaM  IO3HaHuS,

(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— obecrieueHre YCIOBHM, CIIOCOOCTBYIOIUX MPHOOPETEHHUIO OO0Y4YaIONIUMHUCS OIbITa
pa3HOOOpa3HOW NESTETHbHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIFOYCBBIX HABBIKOB (KIFOYEBBIX

KOMHGTCHHHﬁ), HMCIOIIUX YHUBECPCAJIIbHOC 3HAUYCHUEC MJIA PA3JIMYHBIX BUAOB JCATCIbHOCTH;

— ¢opmupoBanue obueil GyHKINOHATHHONW U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpPA, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B

HOBCGI[HCBHOI\/'I KHN3HU U pr,[[OBOfI JACATCIIbHOCTH,

— (I)OpMI/IpOBaHI/Ie y o6yqaloumxc;1 F'YMaHUCTHYCCKUX OTHOH.IGHHﬁ, IIOHMMaHusA ICHHOCTHU
XUMHWYECKUX 3HAHHI JJIA BBIpa6OTKI/I 3KOJOTHYCCKH ueﬂecoo6pa3Horo IIOBCJACHUA B 6BITy n
pr,[[OBOﬁ JACATCIIbHOCTHU B LECJAX COXpPAaHCHHUS CBOCIrO 3J0POBbA H OKPY)KaIOH_Ieﬁ HpHpOI[HOﬁ

CpECAabI;

— pa3BUTHC MOTHBAIIUHN K 06yquI/no, CIIOCOOHOCTEH K CaMOKOHTPOJIO u
CaMOBOCIIMTAHUKO Ha OCHOBC YCBOCHUA O6H_[e‘leJ'IOBeLIeCKI/IX I_ICHHOCTCI\/’I, ITOTOBHOCTH K

0CO3HAaHHOMY BBIOOPY MPOGUIIA U HAIPABICHHOCTH JalbHENIIEro 00y4YeHusI.

OO1ee 4KMcI0 4acoB, OTBEAEHHBIX U U3YUYEHUSI XUMHUHM HAa YPOBHE OCHOBHOTO OOIIErO
obpa3oBanus, coctaniseT 134 gacoB: B § knacce — 67 yacoB (2 yaca B Hefiem0), B 9 kinacce — 67

4acoB (2 yaca B HEJIENIO).



COJEP/KAHUE OBYYEHUA
8 KJIACC
IlepBonayajibHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHUM B KU3HM 4YEJIOBEKAa. XMMHS B CHUCTEME HayK. leia u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemectB. [lonsitue o

METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI W MOJICKYJIBI. Xumuyeckue daeMeHThl. CHUMBOJIBI XMMHYECKUX JJIEMEHTOB.

[IpocThie U cioxHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass Qopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENBHAA aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs

Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JIEMCHTA B COCAMHCHUU.

KonnuectBo BemectBa. Monbs. MosspHas Macca. B3anMoCBsA3b KOJIMYECTBA, MacChl U

YHUCJIa CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Tel mo opMysiaM XUMHUUECKHX COCTMHEHUH.

duU3MYeCcKue W XMUMHUYECKHUE SIBJICHHS. XHUMHUYECKass peakiuus M €€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE ypaBHeHUs. Kilaccupukamus XUMHUYECKUX peaKIui

(coenuHeHws, pa3IoKeHUS, 3aMeIeHUsI, OOMEHA).
Xumuueckuii IKCnepuUMenm

3HAKOMCTBO C XMMHUYECKOW MOCYN0#, mpaBuiaMu paboTel B Jaboparopuud ¥ mpuéMaMu
oOpaiieHus ¢ 1abopaTopHBIM OOOpYJOBaHHEM, M3YYEHHE U OINUCAHUE (PU3NYECKHX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoieHue pu3nuecKux (IIaBJIeHUEe BOCKA, TAsTHUE JIb/IA,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIMS BOJbI) U XUMHUUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMO/ICICTBHE MeJia ¢ KUCIOTOM) SIBICHUM, HAOMIOICHIE
U ONHUCaHWe TMPU3HAKOB TMPOTEKAHHWS XMMHUYECKHX peakuui (pas3liokeHue caxapa,
B3aMMO/IEHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, paznoxenue ruapokcuna meau (1) npu
HarpeBaHMM, B3auMojeicTBue xene3a ¢ pactBopoM coiau memu (II), m3ydenuwe crnoco6oB
paszeneHuss cMeced: C IOMOIIbI0 MarHuTta, (UIbTpOBaHUE, BBIIAPUBAHUE, TUCTUIUIALIMS,
xpoMarorpadus, NpOBEIEHHE OUYUCTKH TOBAapEHHOM COJM, HAONIOJEHHEe U OIMCaHHe
pE3yJIbTAaTOB IPOBEAEHUS OIBITA, WIIIOCTPUPYIOLIErO 3aKOH COXPAaHEHMs] MAacChl, CO3JaHUE

MoZeneN MOJIEKY (IIapOCTEPIKHEBBIX).



Ba:xHelinmme NpEeaACTABUTEC/IN HEOPraHUY€CKUX BEIIECTB

Bo3ayx — cmech rasos. CoctaB Bo3myxa. Kuciaopon — ameMeHT M IIPOCTOE BEILIECTBO.
Haxosxnenue xucioposa B mpupoze, GU3NUecKue U XUMHUUECKUE CBOMCTBA (pEaKkMy TOPEHHS).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl THOMy4YeHHsS KHUCIOpoda B JjabopaTopuu U
poMBIIIeHHOCTH. KpyroBopot kuciopoaa B mpupojge. O30H — auioTpomHas MoIu(UKAIHS

KHCJIOPOAA.

TermoBoil 3(PpdexkT XuMuyecKkoll peakuuH, TEPMOXMMHMUYECKHE YpaBHEHUS, 9K30- HU
SHJIOTEPMHUYECKUE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCUIIEHUE

MApPHUKOBOTO 3P PeKTa, pa3pylUIeHHe 030HOBOIO CIIOSL.

Bomopon — »amemMeHT W mpoctoe BemiecTBO. HaxokIeHue BOIOpOJa B TMPHPOJE,

¢buznueckue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI nostydeHus. Kuciaorel u conu.
Monsipabiit 00b€M ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.

®usnueckue cBoicTBa BOAbl. Boma kak pactBopurens. PactBopbl. HacwlmeHHble 1
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BemiecTB B Boje. MaccoBasi J0Js BEUIECTBAa B
pactBope. XuMHUUecKue cBOMCTBAa BoAbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Bojbl B IMpUpOjE. 3arpsi3HEHUE MPUPOJHBIX BOJ. OXpaHa M OYMCTKA

MIPUPOTHBIX BOJI.

Knaccudukanus nHeopranmueckux coeaunenuid. Oxcunpl. Knaccudukanuss oKCHaoB:
cosieoOpa3yromire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomre. Homenkiarypa

OKCHJIOB. dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHJOB. HonyquHe OKCHJIOB.

OcHoBanus. Knaccudukanus ocHOBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. ®dusnueckue M XHUMHUYECKHE CBOHCTBa ocHoBaHMil. [lomydyenwue

OCHOBaHHUM.

Kucnotsr. KJ'IaCCI/I(bI/IKaI_[I/Iﬂ KHCJIIOT. HOMGHKJ’IaTypa KHUCIOT. OU3NUECKHUE U XUMUYECKHUE

cBoiicTBa kuciot. Psax akruBnoctu metauioB H. H. bekerosa. [losryuenue kucnor.

Conu. Homenkiarypa coneil. @u3znueckue U XxuMudeckue cBoiictBa coneil. [lomyuenue

CcoJIeH.

I'eneTnueckas CBA3b MCKAY KIIaCCaMH HCOPIraHUYICCKUX COCIUHEHMI.



Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONpE/ICICHUE COJICPKAHUS KHCIOPOa B BO3AyXe, OJIydeHHe, coOupaHue,
pacro3HaBaHHE M W3YYCHHE CBOMCTB KHUCIOpOJa, HAOIIOJCHHWE B3aMMOJCHCTBHS BELIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxkapa), O3HAKOMJIEHUE C
o0Opa3laMu OKCHJIOB M ONHMCAaHUE WX CBOWCTB, IOJIydeHHE, COOMpaHHE, paclo3HaBaHWE U
M3y4YeHUEe CBOMCTB BOJOpojAa (TropeHue), B3aumojeicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXKHO HCIIOJIB30BAaHHE BHUCOMATEPHAIIOB), HAOIIOEHHE 00pa3I[0OB BEIIECTB KOJIHMUECTBOM
1 Monb, uccnenoBaHue OCOOEHHOCTEN PACTBOPEHHUS BEILIECTB C PA3IMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEOBaHHE OOpa3lOB HEOPraHMYECKHX BEIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKAaTOPOB B PACTBOPAX KHUCIOT W IIEN0YEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeETaIaMH,
peakuuii HEeUTpalu3alui, TMOJYyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHenmue

KJIaCChl HCOPraHUYCCKUX COC,I[HHCHHﬁ».

Iepuoguveckuii 3akon u Ilepuoanyeckasi cucreMa xummuuyeckux djiementos JI. U.
MenaeneeBa. CTpoenne aToMoB. XUMHYECKasl CBA3b. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbLHbIE

peakmuu

HepBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XAUMHAYECKUX djieMeHToB. Ilonarue o rpymmax
CXOJHBIX 3JICMCHTOB (HICJ'IO‘IHBIG N HICJIOYHO3EMECIIBHBIC METAJIJIbI, I'aJIOTCHBI, NHEPTHEBIC l"aSBI).

DneMeHTbI, KOTOpbIe 00pa3yloT aM(pOTepHbIe OKCUABI U THIPOKCUIBL.

[lepuonuueckuii 3akoH. Ilepuomuueckass cucTeMa XUMHYECKUX djeMeHToB [l
N. MenneneeBa. KopoTtkornepuoanas u jummHHONIEpHoaHas (Gopmbl [leproaumdeckoil crucTembl
xumuyeckux sneMeHtoB J[. WM. MengeneeBa. Ilepumoasl u rpynmbl. PU3HUECKHI CMBICI

MOPpAAKOBOIO HOMEPA, HOMCPOB IIEPpHUOJa U I'PYIIIIBLI 3JICMCHTA.

CTpOGHI/Ie aromoB. CocTaB aTOMHBIX AA€ep. M3oTomsl. aﬂeKTpOHLI. CTpOCHI/Ie
QJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKHX DJIEMEHTOB HepHOHquCKOﬁ CHUCTCMBI
Z[. H. Menneneena. XapaKTepI/ICTI/IKa XUMHUUYCCKOTO OJEMCHTAa II0 €ro IIOJIOXKCHHIO B

ITepnoanueckoii cucreme . M. Menzeneesa.

3aKOHOMepHOCTI/I HU3MCHCHUSA pagnyCa aTOMOB XUMHUYCCKUX 3JICMCHTOB, MCTAJNIMYCCKUX

1 HEMETaJJINYECKUX CBOMCTB I10 rpyimnaMm U rnepruogam.



3HaucHUE HepHOI[quCKOFO 3aKoHa " Hepno;mqecxoﬁ CUCTEMBI XUMHNUYCCKHX 3JICMCHTOB

JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

XHUMHUYECKass  CBSA3b. KoBanentHas  (mossipHass W HEMNOJIApHAs)  CBS3b.

3JI€KTpOOTpI/IIIaTCJH)HOCTI) XHMHUYECKUX 3JIeMeHTOB. MloHHAas CBS3b.

Crerenb OKHCJICHHA. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC pCaKknuu. HpOIIGCCI)I

OKHCJICHHUS B BOCCTaHOBJICHU. OKUCIUTEIIH U BOCCTAHOBUTEIIH.
Xumuueckuii IKCnEepuUMEeHm .

u3ydeHre oOpas3loB BEIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacTBOPaMU KHUCJIOT W ILIEJIOYEH, MPOBEICHHUE OIBITOB, WIIOCTPUPYIOIINUX IPUMEPHI

OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIUi (TOpEHUE, PEaKIIUU Pa3I0KEHHS, COCTUHEHNS).
Meosrcnpeomemmnuwie ceasu

Peanusanus MeXnpeaMEeTHBIX CBSA3€H MPU N3y4EeHUN XMMHH B 8 KJ1acce OCYIIECTBIISAETCS
Yyepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U TOHATHI,

ABJIIOINUXCA CUCTEMHBIMU IJIA OTACIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOTI'O LIUKIIA.

OO0miue ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: HAy4dHbIM (akT, TUMoTe3a, TEOopHus, 3aKOH,
aHaJM3,  CHHTE3,  KiaccUpHKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,

MOJCIUPOBAHUC, UBMCPEHUEC, MOCIIb, ABJICHUC.

®dusmka: marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIHI,
PaIMOAKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsija, BEIIECTBO, Telo, O00BEM, arperaTHoe
COCTOSIHME BEIECTBa, a3, (PU3MYECKHUE BEIUYHMHBI, CAMHHIBI U3MEPEHUs, KOCMOC, TUIAHETHI,

38351, ComTHIIE.
buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadusi: atmocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOJIbI, IOJE3HbIC

HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KVIACC
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[lepuonnueckuii  3akoH. Ilepuomumueckass cucTEMa XUMUYECKUX dJeMeHTOB [
N. MenneneeBa. CTpoeHune aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB XMMHUYECKHX
2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajlus, KalblUsil U HUX COECIMHEHUN B COOTBETCTBUU C

ITOJIOXKCHHUEM 3JICMCHTOB B HepnoxmquKOﬁ CUCTCMC U CTPOCHUECM HUX aTOMOB.

CrpoeHue BelecTBa: BUIbl XMMHUYECKOM CBS3M. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEILECTBA OT THUIIA KPUCTAIMYECKOM PEHIETKM W BHUJA XUMHYECKOU

CBs3H.

Knaccudukanus m HOMEHKIAaTypa HEOPTaHMYECKUX BEHIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX COEAUHEHHI, M€HETHYECKas

CBs3b HCOPraHMYCCKUX BCIICCTB.

Krnaccudukanus XuMUYECKUX peaKIUil 0 pa3IuYHbIM MpU3HAKaM (TI0 YHUCIY U COCTaBY
YYacTBYIOIIMX B peakUUU BEHIECTB, IO TEIIOBOMY 3(dexTy, mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajluzaropa). JK30- U

SHAOTEPMHUYCCKUC PCAKIUH, TCPMOXUMHNYCCKHUEC YPABHCHUA.

[Tonatue o ckopocTn xumudeckoi peaknuu. [losTre 00 0OpaTUMBIX M HEOOPATHUMBIX
XAMUYECKUX peakiusx. [IoHATHE O TOMOTEHHBIX W TETEepPOTCHHBIX peakiusx. [loHsaTHe o
kataimse. [loHATHE O XWMUYECKOM paBHOBecHH. DakTOphl, BIUSIONIME HA CKOPOCTh

XUMHYECKOH PEAKIIUHU U TTOJIOKCHUEC XUMHNYCCKOT'O paBHOBECHU .

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pCaKluu, BHCKTpOHHBIfI 0ajJaHC OKHCIMTEILHO-
BOCCTaHOBHTEIILHOM pCaKuuu. CocraBnenue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX

peaKHI/Iﬁ C UCIIOJIB30BAHUEM MECTOAA 3JICKTPOHHOT'O OanaHca.

TeOpI/IH SHGKTpOHI/ITI/I‘IeCKOﬁ Jucconuanuu. SHGKTpOHI/ITLI H HCIOJICKTPOJIUTEI. KaTI/IOHLI,
aHUOHBI. MeXaHM3M JUCCOLIMAIIMK BEIIECTB C Pa3JIMUHbIMU BHUJAMHU XUMHUYECKOH CBS3U.

CreneHn Jucconranuu. CuibHbIE U cIa0bIe QJICKTPOJIMTEI.

Peakuun noHHOIrO oOMeHa. YcIoBus IMPOTCKAaHUA peaKLII/Iﬁ HOHHOTO O6M€Ha, IIOJIHBIC U
COKpaH_IéHHHC HOHHBIC YpaBHCHU peaKHHﬁ. CsoiicTBa KHUCJIOT, OCHOBaHHH U COJIEM B CBETE
Hpe,Z[CTaBJ'ICHI/Iﬁ 00 BHeKTPOHHTquCKOﬁ JUCCOIUaIu. KauecrBeHHbIC pC€akliukn Ha HOHBI.

[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pEeakIuu OT BO3JACHCTBUS pa3IMYHBIX
(baKTOpOB, HCCIEIOBAHUE 3JICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCA AWUCCOLUAIAN
KHCJIOT, IIeJo4Yeld M Ccojeid (BO3MOKHO HCIIOJIb30BaHUE BHICO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WIIIOCTPUPYIOLIUX MNpPU3HAKU MPOTEKAHUS pPEaKUMi MOHHOro oOMeHa (oOpa3zoBaHUE
ocajJka, BBIJCICHHE Tra3a, OOpa3oBaHHWE BOJBI), OIBITOB, HUIIOCTPUPYIOUINX PHUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTENFHBIX PEaKIHid (TOPEHUE, PeaKIu pPasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHWe HEOPraHMYECKUX BEIIECTB C TOMOIIBI0 KAUeCTBEHHBIX pEaKIUil Ha HWOHBI,

PEIICHUEC SKCIICPUMECHTAJIbHBIX 3a1a4.
HeMeTtanasl u ux COCAMHECHUSA

OOmiasi xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUEe CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeTajulaMd, HEMeTalllaMu,
menouamu).  XsopoBogopond. ConsHas KHCIOTa, XHUMHUYECKHE CBOWCTBA, IIOJIyUYCHHUE,
npuMeHeHue. JleficTBrue Xjopa 1 XJ0pOBOIOPO/Ia HA OPraHU3M 4YelloBeKa. BaxHeiine XJopubl

" UX HAXOXACHHUEC B ITPUPOJEC.

O6mrass xapaktepuctuka 3meMeHTOB VIA-Tpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (u3MUecKkue CBOICTBAa MPOCTHIX BELIECTB —
KHCIIOPO/Ia U Ccepbl. AJUIOTPOIHBIE MOAU(UKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBoJIOpoA, CTpoeHHE, (U3NYECKUE M XHMHUYECKue cBOMcTBAa. OKCHABI CEephl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak WpeACTaBUTENs Kilacca KHUCIOT M crenuduyeckue). XUMHUYECKUE peakiuu,
JeXalue B OCHOBE IMPOMBIINIJICHHOTO croco0a MOJMy4deHHsl cepHoil KucnotTel. [Ipumenenue
cepHO# KucaoThl. Cou CepHOM KUCIOTHI, KAYEeCTBEHHAsI peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH cpelibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE MO, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro

MpeaAOTBPALICHUA .

OOmiast xapakTepucTHka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUsS. A30T, paclupoCTpaHEHHE B MpuUpoje, (HU3UYECKue u
XUMUYecKrue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUYECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIyYEHUE,
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¢u3nyeckue M XMMHUYECKHE CBOMCTBAa (0OLIME Kak TpEACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MUHEPAIBbHBIX
ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIECH Cpellbl COSAMHCHUSIMHU a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pocdop, amnorponHble MoaudUKAIIIN
docdopa, puzmueckne n xumudeckue cBoictBa. Oxcup docdopa (V) u dochopras kuciora,
¢u3nveckue M XMMHYECKHE CBOICTBA, mosydeHue. lMcmomp3oBanue ¢ochaToB B KadyecTBe

MUHEPaAJIbHBIX YIOOPEHUH.

Obmass xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIIEHUS. YTJEepo/i, aJUIOTPOIIHbIE MOIM(UKALINN, PACIIPOCTPAHEHNE B
npupoie, puznyeckue U XuMUYecKrue cBoicTBa. AncopOrusa. KpyroBopoT yrieposia B mpupoe.
Oxcuppl yriaepoaa, Ux (pU3NYeCKHe U XMMUYECKHE CBOWCTBA, JEWCTBHE HA JKUBbIE OPTaHU3MBI,
MOJIy4YeHHEe U MPUMEHEHUE. DKOJIOTHUECKHEe MpoOJIeMbl, CBsA3aHHbIe ¢ okcuaoMm yriepona (1V),
TUIOTE3a II00aJbHOr0 TOTEIUIEHHUs KIIMMaTa, MapHUKOBBIM 3¢ddext. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOWMCTBA, IMOJlyueHHWE U NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,

IMPOMBIINIJIIEHHOCTH U CCIIbCKOM XO03SHCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja
(MeraH, OTaH, OSTHJICH, aleTHIEH, STAaHOJ, TJMIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOAHBIN ra3, HedTh), MPOAYKTHI HX TEepepadOTKH
(OeH3uH), UX pOJIb B OBITY M MPOMBINUIEHHOCTH. [IoHSATHE O OMOJIOTUYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oellkax, YIieBoJaX — M HMX pOJM B JKH3HH 4YeIOBeKa. MarepuaibHOE EIMHCTBO

OpPraHu4€CKUX U HECOPTraHUICCKUX COG,Z[PIHCHPIIZ.

Kpemuuii, ero ¢usmueckne W XMMHUYECKHE CBOWCTBA, MOJNy4YEHHE U MPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmwue mpencrtaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUeBoi kucnote. CUIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiiue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eroH. IIpoGiembr

0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIbHBIX MaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.
Xumuueckuii IKcnepumennt.

HU3YUCHUC 06pa3u0B HCOPraHN4YCeCKuUX BCUICCTB, CBOMCTB COJISIHOM KHCJIOTBI, ITIPOBCACHNUC
Ka4CCTBCHHBIX peaKuHﬁ Ha XJIOpHUA-UOHBI U Ha6J'IIO,I[CHI/Ie IPU3HAKOB UX NPOTCKAHUS, OIBITHI,
OTpaxKaronue (I)I/I3I/I‘-ICCKI/IC 1 XMMHYECKHE CBOMCTBA raJIoOT€HOB U HX COCIMHECHUM (BOSMO)KHO

HCIIOJIb30BAHHUEC BI/I,Z[COMaTepI/IaJ'IOB), O3HaKOMIJICHUE C 06pa3uaM1/1 XJIOPUIO0B (FaJIOFCHI/I,[IOB),
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O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMH (BO3MOXKHO HCHOJIb30BaHUE
BUJCOMATepUalioB), HaOdromeHWe mporecca oOyrMBaHUS — caxapa TMOJA  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4EeHHE XUMHUYECKUX CBOMCTB pa30aBlIeHHOW CepHOMU
KHCJIOTHI, TIPOBEICHUE KAUYECTBEHHOUN peakiuyu Ha cyabparT-uoH U HaONIOJeHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a3oTa, (ocdopa u ux coenruHEHHUN
(BO3MOXKHO HCIIOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMy a30THBIX U (GOCHOPHBIX YIOOpEHHIA,
[OJIyueHue, CcoOMpaHue, pacrno3HaBaHUE M HU3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakUMid Ha HMOH aMMOHUS U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GQyaaepeHa, O3HAKOMIIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojy4yeHue, cOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHUCIIOTO rasa, MPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CIJIUKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIHeH
CIJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEPUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmue

HEMCETAJIbI U UX COCOAUHCHUS.
MeTaaabl 1 HX COCAMHCHUSHA

OO0mrast xapakTEepUCTHKAa XUMHYECKHX JJIEMEHTOB — METAUIOB Ha OCHOBAaHMH WX
noJjioxkeHud B [lepuoanueckoi cucreMe xumudeckux anementoB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHHME MeTaUIoB. MeTaumueckas CBS3b M METAIMYECKas KpHUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYCCKUN psAJl HaNpsHKEHUH MeTauioB. DU3MYECKHE W XHUMHUYECKUE
cBoiicTBa MeTtauioB. OOmue crnocoObl MOJydeHusi MeTaioB. [IoHATHE O KOPPO3WU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CIuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHUHN, OpOH3a) 1

HUX IIPUMCHCHHC B 6BITy H IIPOMBIIIJICHHOCTH.

Hlenounsle MeTamibl: nosiokeHue B Ileproanueckoit cucteMe XMMHUYECKHX 3JI€MEHTOB
. . MennieneeBa, cTpoeHHe UX aTOMOB, HaX0XJICHHE B npupoae. PU3nveckue U XuMU4eCKue
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBl M THAPOKCUABI HATpHs U Kanus. [lpumenenue

IIEI0YHBIX METAJIOB U UX COSIUHECHHUM.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHuid M KalbLMU: TOJIOKeHHEe B llepuoamyeckoi
cucreMe xuMuueckux aneMeHToB [[. M. Menneneesa, CTpoeHHME HMX aTOMOB, HAaxXOXKJICHHUE B
npupoae. OU3znueckue U XMMHUYECKUE CBOMCTBA MAarHus M KaJiblus. BakHeWline coeauHEeHUs

KanmbIust (OKCH]I, TUIPOKCH], coyin). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHeHUSI.
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Anromunuil: nonoxenue B Ilepuoanueckodl cucTteMe XUMHYECKUX 3J1€MEHTOB /Jl.
N. MeHnneneeBa, CTpOCHHE aToMa, HaxXOXJAEeHHE B mpupoje. Pu3nuecKMe U XUMHUYECKUE

CBOMCTBa almOMUHUSA. AM(POTEpHBIC CBONCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS.

Kene3o: mnosoxenue B Ilepuoguyeckoil cucTeMe XUMHYECKHX diaeMeHToB /I,
N. MenneneeBa, CTpOCHHE aTOMa, HAaXOXKJACHHE B mpupoje. Pu3nUecKue U XUMHUYECKHE
cBoiicTBa xene3a. Okcuabl, Tuapokcuabl U cosm xenesa (I11) u xxenesa (III), ux cocras, cBolicTBa

U NIOJIy4YCHHUE.
Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE C O0OpasllaMH METa/UIOB W CIUIABOB, WX (PU3UYECKHMMH CBOWCTBAMH,
W3YYCHHUE PE3YJIbTaTOB KOPPO3WM METAUIOB (BO3MOIKHO HWCIIOJIB30BAaHHUE BHUIACOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHUA KAJIBIMS M HATPHUS C BOJOW (BO3MOKHO HCITOJIH30BAHUE
BHJICOMATEPUAIIOB), HWCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI, TIpOIlecca TOPECHHS JKelie3a B
KHCTIOpojie  (BO3MOXHO  HCIIOJIh30BaHUE  BUACOMATEPHATIOB), TPU3HAKOB  IPOTCKAHUS
KaueCTBEHHBIX PEaKIIMi HAa MOHBI: MarHWs, KajbIlus, aIFOMUHUS, ITMHKa, xkene3a (II) u xemesa
(I11), memu (I1), HabmroeHNE M OMKMCAHUE MPOIIECCOB OKPAITMBAHMS TJIAMEHH MOHAMHU HATpPHS,
KaJusl U KanblMs (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUaloOB), UCCIe0BaHIE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJTIOMUHUS U TUAPOKCUA [IUHKA, PEIICHNE SKCIIEPUMEHTAIbHBIX 3a7a4 110

TeMe «BaxHenIe MeTaJuIbl U UX COEIUHEHUSY.
XuMHUS U OKpYKaKIIas cpena

BemecrBa n MaTCpHajibl B HOBCCHHGBHOﬁ JKH3HHM YeJioBeKa. be3omacHoe MCIob30BaHIe
BCHICCTB M XHMMHYCCKHX peaKuHﬁ B 6BITy. HepBaﬂ nmoMompb IIPHU XUMHYCCKUX OXKOIrax H

OTpaBJICHUAX.

XHUMHUYECKOE 3aIrpsA3HCHUC Oprmammeﬁ CpClabl (npez[enLHaﬂ AonycruMmas

KOHIICHTpamus Bemects, najee — [1JIK). Poas Xxumum B pemeHnn S3KOJIOTHYECKUX TPOOIIeM.
Xumuueckuii Ixcnepumenm:
M3y4eHue 00pa3lioB MaTepuaoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUalbl).
Mescnpeomemnmnute ceasu

Peanuzanms MCKIIPCAMETHBIX CBs3€EH IIpU U3YyUYCHUHU XUMHU B 9 kmacce OCYHICCTBJIACTCA
4cpe3 HUCIOJIb30BAHUC KakK 06H_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H HOHHTHﬁ,
ABJIIFIOINUXCA CUCTEMHBIMU UIS OTACJIBHBIX ITPEAMCTOB €CTCCTBCHHO-HAYYHOT'O ITUKIJIA.
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OOme ecTeCTBEHHO-HAyYHBIE MOHATHS: HAYYHBIM (aKT, THIOTE3a, 3aKOH, TEOpHd,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,

MO/ICTIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3()(HEKT, TEXHOIOTHS, MaTepPHUaIbI.

®dusuka: marepus, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIUI, H30TOIIbI,
paIMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsil, MPOBOAHUKH, MOJYIPOBOJHUKH,
TVDIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIUIMYECKAs PEMIETKA, CIUIAaBbI, (U3MUYSCKUE BEITHYUHEI,

eAMHUIBI U3MEPEHUsI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢gorocunres, apixaHue, Ouocdepa, s3KocucTeMa, MUHEpaIbHbIE YA0OpEHUs,

MUKPOIJICMEHTBI, MAKPOI3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, IOJE3HBIE

HUCKOITa€MBbIC, TOIIJIMBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3ybTaThl OCBOCHHS IPOTPaAaMMBbl OCHOBHOTO 0O0IEro o00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHHUSI XUMUU B IMHCTBE YUCOHOW M BOCIIMTATEIIBHOM JCSITEILHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COLIMOKYIBTYPHBIMH M JIyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU TMOBEICHUS U

CIOCOOCTBYIOT IIPOLIECCAaM CAMOIIO3HAHM S, CAMOPA3BUTHS U COLIMAIN3ALINN 00yJatOITXCS.

JImgHOCTHEBIE PE3YIbTATBl OTpaXXarOT TOTOBHOCTH 06yqa}01111/1xcs1 PYKOBOACTBOBATHLCA
CHUCTEMOM TO3UTHUBHBIX OEHHOCTHBIX OpI/IeHTaIII/Iﬁ U paCIMPCHUC OIIbITa ACATCIBHOCTU Ha eé

OCHOBE, B TOM YHUCJIE B YACTHU:
1) naTpMOTHYECKOr0 BOCIIUTAHMA:

IICHHOCTHOIO OTHOIIEHUA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJIUI0, TOHUMaHUS 3HAYCHUS XWMHYECKOW HAyKW B JKH3HU COBPEMEHHOTO
o01ecTBa, ClOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(POPMAIMEH O MEPEIOBBIX TOCTHKCHHUSAX H
OTKPBITHSX MHUPOBOH M OTCUYCCTBEHHOW XWUMUU, 3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00

YCTPOUCTBE MUpPA K OOIIECTBA;
2) rpaIaHCKOTr0 BOCIIUTAHMS:

OpCeaACTaBJICHHUA O COLUAJIBHBIX HOpMAX MW IIpaBUJIaX MCKINYHOCTHBIX OTHOIIICHUN B
KOJIJICKTHUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B O6H.[€CTB6HHO HOJIC3HOI>'I, y‘IC6HO'
HCCHGHOB&TCHLCKOﬁ, TBOp‘IGCKOﬁ " ApYrux BuJax ACATCIbHOCTHU, TOTOBHOCTH K pasHoo6pa3H0171
COBMECTHOM JEITEIHLHOCTU IIPpHU BBIINIOJIHCHUH y‘le6HLIX, IIO3HAaBAaTCJIBbHBIX 3a/Ja4, BBIIIOJTHCHHUH
XUMHUYCCKUX OKCIICPUMCHTOB, CO3JaHUU y‘l€6HLIX IIPOCKTOB, CTPCMJICHUS K B3aMMOIIOHUMAHHIO
W B3aMMOIIOMOIIKM B IIPOLIECCE aTOM yqe6H0171 ACATCIIBHOCTH, T'OTOBHOCTH OICHHUBATDH cBOE
MOBCACHUEC U IIOCTYIIKKM CBOHX TOBapI/IH_[eﬁ C NO3WIMU HPABCTBCHHBIX W IIPABOBBIX HOPM C

Y4ETOM OCO3HAHUS MOCIIEICTBUI MOCTYIIKOB;
3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PCHUYCCKHUC MNpEaACTaBJICHUA 0 BCIICCTBC )51 XUMHUYECKOMN pcaKkiuu,
COOTBCTCTBYHOIIIUEC COBPEMCHHOMY YPOBHIO PA3BUTUA HAYKU WU COCTABJIAOMIMC OCHOBY JJIA

ITIOHUMAaHUA CYIIHOCTHU HaquOﬁ KapTUHBI Mupa, MNpEACTaBJIICHUA 00 OCHOBHBIX
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3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX UEIOBEKA C MPUPOJHOM Cpeloi, o poJin

XHMMHHU B IIO3HAHUH 3TUX 3aKOHOMepHOCTef/’I;

[I03HABATEJIbHBIC MOTHBBI, HAIPABJICHHbIC HA IIOJYYCHHE HOBBIX 3HAHMW II0 XUMHH,
HEOOXOJUMBIE Ui OOBSCHEHHS HAOI0JaeMbIX IPOLECCOB W SBJICHHI, IO3HABATEIBHOM,
MH(POPMAIIMOHHON M YNTATEIBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIFHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, AOCTYMHBIMH TEXHHUYECKUMH CpPEACTBAMHU

MH()OPMAMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYEHHIO W TO3HAHUIO, JIIOOO3HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW W HCCIIEIOBATEILCKON JEATEIHHOCTH, K OCOZHAHHOMY BBIOOPY

HaIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEM;
4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE HNCHHOCTHU JKW3HHU, OTBCTCTBCHHOI'O OTHOIICHUA K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 30POBBI 00pa3 JKH3HH, OCO3HAHHE IOCICACTBUN W HENPHUATHE BPEIHBIX
NpuBbIYEK (YMOTPEOJECHUS aJKOTOJIA, HAPKOTHUKOB, KYpEHHs), HEOOXOIUMOCTH COOIIOACHUS
npaBHi 0E30MaCHOCTH TPH OOpalleHHH ¢ XUMHYECKHMMH BEHIECTBAMU B OBITY W pealbHOMN

KU3HU,
5) Tpy10BOr0o BOCIIUTAHUSI:

MHTEpEC K MPAKTHUYECKOMY U3YYEHUIO MPOoQeccHil U TpyJa pa3IuyHOro poja, yBaKeHHe
K Tpydy U pe3yinbTaraM TPYIOBOW [ESATENbHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHUs
MpEeIMETHBIX 3HAHMM 10 XUMHUHU, OCO3HAaHHBIM BBIOOP MHIUBUIYAIbHOW TPAEKTOPUU
MPOJIOJKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHemHoi MmpodeccnoHanbHON AeATeIbHOCTH U

pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalITUPOBATHLCS B MTPO(ECCHOHAILHON Cpejie;
6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

OKOJIOTHYCCKH uenecoo6pa3Hoe OTHOIICHUEC K MTPHUPOAC KAK UCTOYHHUKY KU3HU HA 3eMne,
OCHOBE €€ CyHIe€CTBOBAHUs, NMOHUMAaHHUEC HNCHHOCTHU 3A0POBOTO U 0e30ImacHOro 06pa3a JKH3HU,
OTBCTCTBCHHOC OTHOINICHHUEC K CO6CTB€‘HHOMy (I)I/ISI/ILIGCKOMy U TICUXUYCCKOMY 3I0POBLIO,
OCO3HaHHUC IICHHOCTHU CO6J'II-OI[GHI/I$I IMpaBuJI 0e30IMacHOTO MOBEACHMUS IIPpHU pa60Te C B€IICCTBaMu,
a TAaKiXKC B CUTyallUAX, YIpOXKAOMIUX 3O0POBBIO U KU3HU HMHCﬁ; CIIOCOOHOCTH IMPUMCHSATDH
3HAHUA, MMOJIY4aCeMbIC MMPU U3YUCHUHN XUMHHU, UIA PCHICHUA 3a/ia4, CBA3AHHBIX C oxpymaromeﬁ
HpPIpO,[[HOﬁ cpenoﬁ, AJI1 TOBBIIICHHUA  YPOBHSA JKOJIOTHYECKOM KYJIbTYpPbI, OCO3HAHUA
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rJ1I00aIbHOTO XapakTepa SKOJIOTMYECKHX MPOoOJIeM U MyTel MX pelIeHus! MOCPEICTBOM METOJIOB
XMUMHH, SKOJIOTMUECKOTO MBIIIEHUS,, YMEHUS PYKOBOJCTBOBATbCSA KM B I103HABATEIbHOM,

KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEIJMETHBIE PE3YJIbTATHI

B cocraBe MmeranmpeaMeTHBIX pPE3yJIbTaTOB BBIACISIOT 3HAYUMBIC JUISI (DOPMUPOBAHUS
MHPOBO33PEHHS OOIICHAYYHBIC MOHSTHUS (3aKOH, TEOPHs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTroe€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHUM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
LETIOCTHOW HAay4YHOW KapTHUHE MHpA, U YHUBEpCAJbHbIE ydeOHbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYIATHBHBIE), KOTOpPble 00ecrneuynBaroT (POpMUpPOBAHHE TOTOBHOCTH K

CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU NEeATETbHOCTH.
Ilo3HaBaTeIbHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Ba3oBble JJornueckue neicTBu:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUM:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHITHUAMHU), UCIIOIH30BATh MOHATHUS AJIsi OObSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XMUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIHI, yCTaHABIUBATh MPUYHHHO-CJIE/ICTBEHHBIE CBS3H
MeXay 00bEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIC, 1€TyKTUBHbIC,

110 aHaJIOFI/II/I), J€J1aTh BBIBOAbI U 3aKJIIOYUYCHU,

YMCHHC NPUMCHATDH B IIPOLCCCC MO3HAHUA NTOHATUA (Hpe,Z[MCTHHe u MeTaHpeI{MeTHHe),
CHUMBOJIMYCCKHUC (3H8.KOBBIG) MOJCIIN, HCIIOJIb3YCMBIC B XHUMHU, npeo6pa303513aTL IIHUPOKO
INPpUMCHACMBIC B XUMHUU MOJACJIbHBIC ITPCACTABICHUSA — XAMHAYECKUM 3HAK (CI/IMBOJ'I BHGMGHTa),
XHUMHNUYCCKasA (l)opMlea U YPaBHCHUC XUMHYECKOMN pC€aknun — TIMpu pCHICHUA yqe6H0-
IIO3HABATCJIBbHBIX 3a7da4, C y‘léTOM OTUX  MOJICJIBbHBIX Hpe,[[CTaBJICHI/Iﬁ BBIABJISITH H
XapaKTCpU30BaThb CYHICCTBCHHBIC IMPU3HAKHU U3Yy4aCMbIX 00BEKTOB — XHMMHUYECKHX BCIICCTB U
XUMHNYCCKHUX peaKHHﬁ, BBISABJIATH O6H_II/IC 3aKOHOMCEPHOCTHU, NTPUINHHO-CJICACTBCHHLIC CBA3U U

MPOTUBOPCHUUS B U3YHACMBIX IMPOLECCAX U ABJICHUAX.

Ba3oBble ucciaenoBarebCcKHe AeiicTBUA.
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YMEHHUE HUCIIOJIb30BATh NIOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUSA, a
TaKke B KayeCTBE OCHOBBI JUIA (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU

BBICKa3bIBACMbIX Cy)KI[GHPIfI;

nprOOpETEeHNE OMBITAa 1O IUIAHUPOBAHHUIO, OPTraHU3AalMUd U TPOBEICHHUIO YYEHUYECKUX
AKCIEPUMEHTOB, YMEHHE HA0II01aTh 32 X0JJ0M MPOIIECCa, CAMOCTOSATEIBHO IPOrHO3UPOBAThH €r0
pe3ynbTar, (GopMyIHpOBaTh OOOOLICHHS W BBIBOJBI 0 pe3yJabTaTaM HpPOBEAEHHOTO OIBITA,

UCCIIEIOBAHUS, COCTABIISITh OTUET O MIPOJIeNIaHHOM padoTe.
Pa6ora ¢ undpopmanmueii:

yYMEHHE BbIOMpaATh, AHAIM3UPOBATh W HHTEPIPETUPOBATH HHPOPMAIMIO Pa3IMUHBIX
BUJIOB U (OpM NPEJICTABICHUS, IMOJyYaeMyI0 M3 pa3HbIX HUCTOYHUKOB (HAYYHO-IOMYJISpHas
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CIpaBO4YHbIe MocoOusi, pecypcel HHTepHera),

KPUTHYECKH OLIEHUBATh IPOTUBOPEUHUBYIO M HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSTH pPa3InyHbIe METOIbI U 3alIPOCHI NPHU MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBITIOJHEHHS y4eOHBIX M TO3HABATEIHHBIX 3a7a4
OTNpeNeEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B 0O0JACTH WCIOJIB30BAaHUA HH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHMAaIbHYIO (OpPMY MpPEICTaBICHHS
nHGOpMAIIMY W WILIIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,

apyrumu opmamu rpaduKy ¥ ©X KOMOUHAIMSMUY;

YMCHHUE HCIOJIB30BATh M AHAIM3UPOBATHL B IIPOLECCE y‘le6H0fI u HCCHCHOB&TCHBCKOﬁ
ACATCIbHOCTH I/IH(l)OpMaHI/II-O O BJIMSIHUH ITPOMBINIJICHHOCTH, CCIILCKOI'O XO03sMCTBA U TPaHCIIOpTa

Ha COCTOSIHUE OKPY’KaIoIleld IPUPOTHON Cpe/ibl.
KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMCHHA 3adaBaTb BOIIPOCHI (B XoA€ JJuajora u (I/IJ'II/I) I[I/ICKYCCI/II/I) o CywmecCTBy
O6cy)KHaeMOﬁ TCMBEI, q)OpMy.TII/IPOBaTL CBON MNPCAJIOKCHHUA OTHOCHUTCIBHO BBINNOJIHCHUA

MPEAJIOAKEHHOM 3a1a4uH;

YMCHHA TMPCACTABIIATH IMOJYYCHHBIC PE3YIbTAThI MO3HABATEILHON JEATEIBHOCTH B
YCTHBIX U IMACBMCHHBIX TCKCTAX; ACJIATh IMPE3CHTAIIUIO PE3YJIbTATOB BBINIOJIHCHUS XUMHWYCCKOTO
OKCIICPUMCHTA (J'I3.60paT0pHOI‘ O OIIbITa, na6opaTopH01?1 pa6OTLI 0 HCCJIEIOBAaHUIO CBOMCTB

BEIIECTB, YUeOHOTO MPOEKTA);
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yYMEHUSI y4eOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATEIILHOW U
MCCIIEIOBATENILCKOM JEATENbHOCTH NPU PEIICHNH BO3HHKAIOIIUX MpPoOJeM Ha OCHOBE YdéTa
o0ImMX MHTEPECOB U COTIACOBAHMS MO3ULUK (0OCYyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBbI», KOOPAWHALMS COBMECTHBIX IEHCTBHUM, ONPEIEICHUE KPUTEPHUEB 110 OLICHKE KayecTBa

BBINIOJIHEHHOW paboTHI U IpYyTHe).
PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE el CTBUA:

YMEHHUE CaMOCTOSITENIBHO ONPEAEIATh HEIH ACATEIbHOCTH, INTAHUPOBATh, OCYILECTBIIATD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATENbHOCTh, BBIOMpATH
Haubonee d¢¢eKTuBHbIE CINOCOOBI  pemieHus y4eOHbIX M [O3HABATEJbHBIX  3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATh NPEIIOKEHHBIA AJITOPUTM JEHCTBUM IpU
BBITIOJIHEHUM 3aJlaHUil ¢ Y4€TOM TOJY4YeHHUsS HOBBIX 3HaHMA 00 H3ydaeMbIX OOBEKTax —
BEILIECTBAX M PEAKIMAX, OLIEHNBATh COOTBETCTBHUE MOJYYEHHOIO PE3yNbTaTa 3asBJICHHON LIEIH,

YMEHHUE HCIIOIb30BATh U aHAJTU3UPOBATh KOHTEKCTHI, IPEIIAaracMble B YCIOBUU 3aJaHUN.
HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX Ppe3ylIbTATOB IO OCBOCHHUIO O0O0S3aTEIILHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONM paboyelt TpOrpaMMoOi, BBIJCISIOT: OCBOCHHBIC
OOyJaroIMMHUCSA HaydHbIC 3HAHHWS, YMEHHUS M CHOCOOBI JCUCTBHUH, crnenupuyecKkue s
npeaMeTHO obnactu «XHUMHS», BHUIAbI JESITENBHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHUS, €ro

HUHTCPIIpECTALIUHU, HpCO6p&30BaHI/II-O " IMIPUMEHCHUIO B Pa3IMYHBIX y‘IC6HBIX H HOBBIX CUTyallUAX.

K koniy oOyuenus B 8 kilacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYaAIOUINXCS YMEHHI:

. PACKpBIBATH CMBICII OCHOBHBIX XMMHUYECKHUX NOHATUH: aTOM, MOJIEKyJa,
XUMUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOpPOJHAS U
HEOJITHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENIbHAsi aTOMHas M MOJIEKyJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBast JI0JIsl XUMUYECKOT'O 3JIEMEHTA B
COEJMHEHUH,  MOJIpHbIE  00BEM,  OKCHJ,  KUCIOTa,  OCHOBaHHUE,  COJIb,
3JIEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCIIEHHS, XUMHUYECKash peakius, Kiaccudukanus
peakuuii: peakly COCIMHEHUs, PEaKLMU DPA3JIOKEHUS, PEAKIMH 3aMELIEHUs, PEaKuu
oOMeHa, 9K30- U 3HJIOTEPMHUUYECKHE pEeakIMH, TeIUIOBOH 3(h(eKT peakuuu, sapo aroma,
SJIEKTPOHHBIA CIIOM aToMa, aToMHas opOWTanb, PagUyC aroma, XMMHUYEcKas CBS3b,
MOJIIpHAsE M HEMOJISIpHAsh KOBAJIEHTHAsl CBSI3b, MOHHAs CBSA3b, MOH, KATHOH, AaHMOH,
pacTBOp, MaccoBasi J10JIs BelecTBa (MPOLIEHTHAs KOHIIEHTPAlKs) B pacTBOPE;
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. WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMMHYCCKHX MNOHATUN WU

MNPUMCHATH 3TU NOHATUA MPHU OITMCAaHWUU BCIICCTB U UX HpeBpameHHﬁ;

. UCIONBb30BaTh XWMHUYECKYI0 CHMBOJHKY JUJISI COCTaBJICHHS (OPMYI

BEIIECTB U YPABHCHUN XUMUUYECKUX PEAKIIHI;

. ONpCACIIAATh BAJICHTHOCTHL aTOMOB 3JICMCHTOB B 61/1Hapme COCAUHCHUAIX,
CTCIICHb OKHMCJICHUA 3JICMCHTOB B 6I/IHapHI>IX COCAUHCHUAX, IPUHAIIJICIKHOCTh BCUICCTB K
ONpeNeNéHHOMY KJacCy CO€IMHEHUH 1o ¢opMynaaMm, BHUJ XUMHUYECKOM CBS3U

(KOBaJ'IeHTHafl n I/IOHHaH) B HCOPraHMYCCKUX COCANHCHUAX,

. packpsiBaTh cmbica llepmoauueckoro 3akona JI. . Menneneesa:
ACMOHCTPpUPOBATL TMMOHHUMAHUE HGpHOI{H‘IGCKOﬁ 3aBUCHMOCTH CBOMCTB XHMHYECKHX
JJIEMEHTOB OT HX IIOJOKCHUA B HepnonnquKoﬁ CUCTEME, 3aKOHOB COXpAaHCHUA MACCBL

BCIICCTB, MOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIISAPHOTO YYCHHUSA, 3aKOHA ABOF&}IPO;

o OTNMCBHIBATh W XapakTepu3oBaTh TaOmuuHyro ¢opmy [lepuogmaeckoit
CHCTEMBl XUMHUYECKHX JJIEMEHTOB: pas3iMuaTh TOHATHS «TJIaBHas mnoarpynma (A-
rpynmna)» u «mnobouHas mnoarpynna (b-rpymma)», mambie u  OosbIIEE TIEPHOJIBI,
COOTHOCHTH 00O3HAYeHUs, KOTOpble UMerTcs B Tabmmie «llepmomudeckas cucrema
XUMUYecKux 31eMeHToB J[. 1. MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI
aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sjpa, oO0Ilee YHCIO 3JICKTPOHOB H

pacnpeseneHue uxX Mo IEKTPOHHBIM CIIOSIM);

. KHaCCI/I(l)I/IHI/IpOBaTI) XUMHUYECKHUE JJICMCHTBI, HCOPraHNMYCCKHUEC BECICCTBA,
XUMHUYCCKUC PCAKIINU (HO YUCITYy M COCTaBy YYAaCTBYHOIIHMX B PCaKOHWH BEUICCTB, IIO

TEIIOBOMY AP heKTy);

. XapaKTCPHU30BaATb (OHI/ICBIBaTB) 06H_II/IG XHMHYECKHE CBOMCTBa BCIICCTB
PAa3JIMIHBIX KJIACCOB, MOATBEPIKAAs OIMMCAHUC NPHUMEpPAMU MOJICKYJISAPHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ;

. ITPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT X Ka4E€CTBEHHOI'O

COCTaBa, BOBMOKHOCTHU IMPOTCKAHUA XUMUYICCKHUX npeBpameHI/Iﬁ B PAa3JIMYHBIX YCIIOBUSAX;

. BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIIPDHYHO U MOJIAPHYIO MAaCChl BEIICCTB,
MacCCOBYIO JOJIIO XUMHUYCCKOTO 3JICMCHTA I10 (bOpMyJ'IC COCAUHCHUA, MACCOBYIO IOJIHO

BCIICCTBA B paCTBOPC, ITPOBOJIUTH paC‘{éTBI IO YpaBHCHHIO XUMHUYECKOMU pCaKkuuu;

20



[ HpI/IMeHSITB OCHOBHBIC OHepaLII/II/I MBICHHTGHBHOﬁ OCATCIIBHOCTU — aHAJIN3
YW CHHTE3, CpaBHEHHE, O0000IIEeHUE, CUCTEMATH3AIMI0, KIACCH(HKAIUIO, BBISIBICHHE
HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBH3CI\/JI — JJIA I/I3y‘-IeHI/I$I CBOfICTB BCIICCTB U XHUMHWUCCKUX
peaKHI/H\/JI, CCTCCTBGHHO-Hay‘IHI)IG METOOblI IIO3HAHUSA — Ha6J'IIOII€HI/I€, I/I3MCpCHI/Ie,

MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

. CIeAOBaTh  MpaBWJiaM  IIOJb30BAHHUS  XMUMHUYECKOM  NOCYIOM U
7a00paTOPHBIM 00OPYZIOBAaHMEM, a TaKXKe NpaBWIaM OOpalleHHsl C BEIECTBAMU B
COOTBETCTBUHU C MHCTPYKLUSMHU MO BBINOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB
M0 TMOJYYCHHI0 M COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJAOPOJAa U KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIEH PAaCTBOPEHHOIO BEILIECTBA,
IUIAaHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI IO paclo3HaBaHUIO PacTBOPOB

IeJI0Ye U KUCIIOT C MOMOIIBI0 HHIAUKATOPOB (JakMyc, peHon(Tanent, METUIOPaHK U

TpYTHE).

K koHiy oOyuenus B 9 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

. pacKpbhIBaTb CMBICT OCHOBHBIX XUMHUYECKHX TMOHSATHN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJla, MOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTB, DJIEKTPOOTPHUIATEIBHOCTD, CTENICHh OKHUCICHHUS, XUMHUYECKas peakIus,
XUMUYECKasi CBsI3b, TEIUIOBOM A(P(EKT peakmuu, MOJb, MOJSPHBIM 00BEM, pacTBOD,
ANIEKTPOJIUTHI, HEANCKTPOJHUTHI, AICKTPOJUTHYCCKAs JUCCOLMAIMS, PEAKIIMU HOHHOTO
oOMeHa, KaTau3aTop, XMMHUYECKOEe PaBHOBECHE, 0OpaTUMbIE U HEOOpaTHUMbIC PEaKIIUH,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBHUTEIb, OKHCIICHUE
U BOCCTAHOBJICHUE, aJUIOTPONHs, aM(pOTEPHOCTb, XHMHUYECKas CBA3b (KOBAaJICHTHAS,
WOHHAs, METaJUIMYecKas), KpHUCTAJUIMYECKas pemérka, KOppO3Ws METaUIOB, CIUIABBI,
CKOPOCTh XMMHYECKOW peakluu, NpeaenbHo gomnyctumas KoHuentpanus [IJIK

BCIICCTBA,

. WITIOCTPUPOBATE  B3aUMOCBA3bL OCHOBHBIX XUMHUYCCKUX MOHATHN U

MNPUMCHATH 5TU TOHATUA IPU OITMCaHUU BCHICCTB U UX npeBpameHI/Iﬁ;

. HCIIOJIb30BATh XHMMUYCCKYIO CHMBOJIMKY JJId COCTaBJICHUA q)OpMy.]'I

BCIICCTB U ypaBHCHHf/'I XUMHNYCCKHUX pCaKI_II/If/'I;

. ONpCACIIAAThL BAJICHTHOCTD U CTCIICHb OKUCIICHUA XUMHUUYCCKUX JJICMCHTOB B
COCAMHCHUAX PA3JIMIHOTO COCTABa, MPUHAAJICIKHOCTh BCUICCTB K OHpC,[[CJIéHHOMy KJ1acCy
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CoemMHEeHUN 1Mo QopMmynaM, BHUJ XUMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs,
METaJUIMYECKasi)) B HEOPraHMYECKUX COCAMHEHUSX, 3apsii HOHA MO XUMHYECKOM
dbopmyrie, xapakTep cpeabl B BOJHBIX PacTBOpaxX HEOPTaHWMUYECKUX COCAMHCHUU, THII

KPUCTAJUIMYECKOM pEeIIETKY KOHKPETHOTO BEIIECTBA;

. packpbiBaTh cMmbicn Ilepuoaumueckoro 3axkona /. W. MenpeneeBa wu
JEMOHCTPUPOBATh €r0 NMOHUMAaHWE: OTHCHIBATh M XapaKTepH30BaTh TAONIWYHYIO (hopMy
[leproguueckoid cUCTEMbl XHMHMYECKUX OJJIEMEHTOB: pa3iMyaTh IOHSATHS «TIJIaBHAas
noarpynna (A-rpymma)» u «mnobouHas noarpymmna (b-rpymma)», maneie u OoJsbline
MEPHUO/Ibl, COOTHOCUTh O0O3HAUEHUS, KOTOPbIE MMEIOTCS B MEPUOAMYECKON Talnuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB M
3apsj Aapa, o0lliee YuciIo 3JIEKTPOHOB U paclpeesieHUe WX MO JIEKTPOHHBIM CJOSIM),
OO0BACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB 3JIEMEHTOB M UX COEAMHEHUN

B MpEJENax MajblX IEPUOIOB U TJIABHBIX MOJAIPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

. KJIacCU(PUITUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XMMHUYECKHE peaKIuu (M0 YHUCIy M COCTaBy YYaCTBYIOIIMX B PEAaKIUU BEIIECTB, IO

TermoBoMy 3h(EKTy, Mo U3MEHEHHUIO CTETICHEH OKUCIICHUS XUMUYECKUX DJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHenu(PUUECKHe XUMHYECCKHE
CBOWMCTBA TPOCTBIX M CJOXKHBIX BEIICCTB, MOJATBEPXkAas ONUCAaHHE MPUMEPAMHU

MOJICKYJIIPHBIX U HOHHBIX ypaBHCHI/Iﬁ COOTBETCTBYIOIIUX XUMHNYCCKUX peaKHHﬁ;

. COCTaBIIAITh YPaBHEHMsSI OJCKTPOJIUTHUYECKON IUCCOLMALMU  KHUCIOT,
iesioyeil U coJied, MOJIHbIE U COKpallEHHbIE YpaBHEHHUs peakiuil MOHHOTO OOMeHa,
yYpaBHEHUS peaKlMid, MOATBEPKIAIOMINX CYIIECTBOBAHWE T'€HETHYECKOW CBSI3U MEXIY

BCHICCTBAMM PA3JIMYHBIX KJIACCOB;

. pPacKpbIBaTh CYHIHOCTH OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKL{I/Iﬁ

IIOCPCACTBOM COCTABJICHUA SJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ;

. ITPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTpOCHUA,

BO3MOKHOCTH NTPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

. BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIIDHYHO U MOJIAPHYIO MAaCChl BEIICCTB,
MacCCOBYIO JOJIIO XUMHUYCCKOI'O JJICMCHTA II0 (I)OpMy.TIC COCANHCHUA, MACCOBYIKO IOJIO

BCIICCTBA B paCTBOPC, ITPOBOJUTH paC‘{éTBI 10 YpaBHCHHIO XUMHUYECKOMU pCaKkuuu;
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. coOmoarh  MpaBWja  MOJIB30BAaHMS  XMUMHUYECKOH  MOCYIOH W
1ab0paTOpHbIM OOOpYIOBaHMEM, a TAaKKe IpaBUiIa OOpaIleHHs C BeIIECTBaMH B
COOTBCTCTBUH C MHCTPYKUOUAMU IIO BBITIOJIHCHUIO HaGOpaTOPHLIX XUMHNYCCKHUX OIIBITOB

I10 MOJIYYEHHUIO U COOMPAHUIO Ia3000pa3HbIX BEUIECTB (aMMHUAKa U YIJIEKUCIIOTO rasa);

. IPOBOJUTh  pPEAKLUH, IOATBEPKIAIOIIME  KA4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEILIECTB: pPACIO3HABAaTh OMNBITHBIM NYTEM XJIOpuA-, OpOMUI-, HOAWI-,
kapOonat-, ¢ocdar-, cunukaT-, cyabar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M HOHBI
M3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpaX HEOPraHMYECKUX

BCIIECTB;

o MIPUMEHSTh OCHOBHBIE OTEPAIlH MBICIIMUTEIILHON JESTEIbHOCTH — aHau3
W CHHTE3, CpaBHEHHE, O0000IIeHrWe, CHUCTeMATHU3aIlMi0, BBISBICHUE TMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — MJI WM3Y4YEHUs] CBOMCTB BEHIECTB M XUMHYECKHUX pPEaKIHi,
€CTECTBEHHO-HAyYHbIE METOJbI TIO3HAHUS — HAOIIO/ICEHNE, U3MEpPEHUE, MOJICITHPOBAHHE,

9KCIEPUMEHT (peabHbIA U MBICICHHBIN).
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TemaTn4veckoe IJIAHUPOBaHUE

8 kiacce

HaunmenoBaunue

KonnuectBo yacos

OnexrponHsie (H(pOBEIE)

pas3ziernoB u TeM BCErO | KOHTPOJNBHBIC | MpakTH4ec | 00pa30BaTEIIbHBIC PECYPChHI
/T | MPOTPaMMBI Kue
Paznen 1. [lepBoHauanbHble XUMHUYECKUE TIOHITHS
XumMus — BakKHas 2 bu6mmoreka [IOK
1.1 | obmacte 5 https://m.edsoo.ru/7f41837c
€CTECTBO3HAHHUS U
MPAKTUYECKOMN
JeSTeTbHOCTH
9eoBeKa
BemectBa n 1 bubnuotexa [JOK
1.2 | xumudeckue 15 https://m.edsoo.ru/7f41837c
peaxkuuu
Paznien 2. Baxueiimue npeAcTaBUTENN HEOPTaHUYECKUX BEILIECTB
Bozayx. bu6moreka [IOK
2.1 | Kucnopop. 6 https://m.edsoo.ru/7f41837c
[Tonsitre 06
OKCHIaX
Bonopon. 1 bu6moreka [IOK
2.2 | [onstue o 8 https://m.edsoo.ru/7f41837c
KHCIIOTaX M COJISIX
Bona. PactBopsl. 1 1 bu6mmoreka [IOK
2.3 | [lousTus 00 5 https://m.edsoo.ru/7f41837c
OCHOBaHUSX
OCHOBHBIE KJIACCHI 1 1 bubmuorexa [JOK
2.4 | HEOpraHMYECKUX 11 https://m.edsoo.ru/7f41837c
COCAVHEHUN

Pazgen 3. HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH " Hepnonnqecxaﬂ CUCTEMAa XUMHUYCCKUX 3JICMCHTOB

I[,I/I.MGH,Z[CJ'ICCBEL CTpOGHI/Ie aTOMOB. XHMUYECKas CBA3b. OKHCINTEIHFHO — BOCCTAHOBUTEIBLHBIC

peaxiuu

[lepuonnueckuii

bubmmnorexa LIOK
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3.1 | 3akoH "
IIepunonnueckas
cucremMa
XUMHUYECKUX
3JIEMEHTOB

A, N.Menneneena.

CtpoeHue aToMOB

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.
3.2 | OKHUCIUTEILHO —
BOCCTAHOBUTEIbHBIE

peakinuu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

OO0111e€ KOJIMYECTBO YaCOB

0 MporpamMmme

67

9 kJjacc

Haumenosanue
paszesoB U TEM

/T | IPOTPaMMBI

KomnnuectBo "acos

BCCTO

KOHTPOJIbHBIC IIPpaKTH4EC

KHe

DneKkTpoHHbIE (IUPPOBHIC)

o0OpazoBaTesbHbIE PECYPChI

Paznien 1. BeliecTBO M1 XUMUYECKHE PEaKIIMKU

[ToBTOpEeHUE 1
1.1 | yrnyOnenue 3HaHUI
OCHOBHBIX Pa3/IeJOB

Kypca 8 kiacca

1

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

OcHoBHbIE
1.2 | 3aKkOHOMEPHOCTH
XUMHYECKUX

peakuun

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

DNEeKTPOTUTHIECKAS
1.3 | aucconmaus.
XUMHYECKHE
peaxiuu B

pacTBopax

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

Pazgen 2. Hemetannsl u ux COCAUMHCHUA
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2.1

OO0mas
XapaKTEePUCTHKA
XUMHUYCCKUX
anementoB VII- A

rpynnsl. ['agoreHsl

bub6munoreka LIOK
https://m.edsoo0.ru/7f41a636

2.2

Oobas
XapaKTepUCTHKA
XUMHNYECCKHUX
aneMmeHToB VI- A
rpynmnsl. Cepa u eé

COCAUMHCHUS

bubmnoreka LIOK
https://m.edsoo0.ru/7f41a636

2.3

O6mras
XapaKTEePUCTHKA
XUMHUYECCKUX
anemMeHToB V- A
rpynmnsl. A30T,
dhocdhop u ux

COE€qUHEHUS

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

2.4

Oo61mas
XapaKTepUCTUKa
XUMHYECKUX
anemeHToB V- A
rpyIIbl. YTIepoa u
KpPEMHUM U UX

COCIUHCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Pa3zen 3. Mertauisl

U UX COCIUMHCHUA

3.1

Oo61mue

CBOMCTBA METAJJIOB

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

3.2

Baxxneiimnme
METaJUIBI U UX

COCAMHCHUA

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Pazgen 4.

4.1

BemectBa n

MaTepuajibl B ) KU3HU

bubmunorexa LIOK
https://m.edsoo.ru/7f41a636
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
Bribepure yueOHBIC MaTepHaIIbI

1.Pymutuc I'.E. Xumms: 8 wi.: y4e0. mis obmeobpasosar. Yupexnaenuir / I.E.
Pynsuruc, DI
DenpamaH. — M.: [Ipoceemienue.
2. Pym3utuc I'.E. Xumus: 9 xi.: yue6. mist o6meodpazoBat. Yupexaenuit / I'.E. Pymsutuc, ®@.I'.

®enpamad. — M.: [IpocBenienue.
METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

1.Xumus. 8 xi.: KontpoasHeie 1 poBepouHbie paboThl k yueoHuky O. C. ['abpuensna
«Xumust. 8» / O. C. TI'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2007.
2. Xumus. 9 xi.: KonTponbsHbie u mpoBepouHbie padoThl kK yueOHUKy O. C. 'abpuensna «Xumusi.
9 / O. C. T'abpuensn, I1. H. bepeskun, A. A. 3.YmakoBa u ap. - M.: Jlpoda, 2010.
INa6puensu O. C., Bockob6oiinukora H. I1., SmrykoBa A. B. HactonsHas kHUTA yauTens. XUMHsL.
8 KIL.: Mertoanueckoe nocooue. - M.: Hpoda, 2011.
4.T'abpuensa O. C., Octpoymo WM. I'. HacrtombHas kHura yuurtens. XuMmus. 9 K.
Meroandeckoe nocooéwue. - M.: Hpoda, 2007.
S5.T'abpuensu O. C., AmykoBa A. B. Pabouas terpaap. 8 xi1. K yue6nuky O. C. ['abpuensna
«Xumus. 8» - M.: Hpoda, 2008.
6.I'abpuensaa O. C., Amykoa A. B. Pabouas terpans. 9 k. K yuebnuky O. C. I'abpuensna
«Xumus. . — M.: Hpoda, 2008.
7.T'abpuensu O. C., fAmykoBa A. B. Terpaap nns nabopaTOpHBIX ONBITOB U MPAKTHUYECKUX
pabor. 8 kin. K yuebnuky O. C. T'abpuensna «Xumusa. 8 xmacc». M.: poda, 2008.
8.I'abpuensn O. C.. AmykoBa A. B. Terpans mist 1a00paTOpPHBIX OMBITOB U MPAKTUYECKUX

pa6oTt. 9 k1. K yuebnuky O. C. 'abpuensna «Xumus. 9 kinace». M.: [lpoda, 2008.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI M PECYPCbl CETH
HUHTEPHET

I'abpuensn, O. C. Meronnueckoe nocobue k yueonuky O. C. 'abpuensHa «Xumus». 8
kracc / O. C. Tabpuensn. — M. : J[poda, 2018. — 109. https://drofa-
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ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

labpuensa, O. C. Meroaudeckoe nmocobue k yaeonuky O. C. I'abpuensHa «Xumusi». 9 xiace /
O. C. TI'abpuensa. — M. : [Ipoda, 2018. — 108. https://drofa-ventana.ru/material/khimiya-9-
klass-metodicheskoe-posobie-gabrielyan/

la6puensn, O. C. Meroguueckoe mocobue Xumms 8-9  kmacc  https://drofa-
ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

I'abpuensn, O. C. Xumusa 8-11 wiacc. Meroauueckue peKOMEHJAMU U paboyas MporpaMma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-
programma/

labpuensu, O. C. JlomonHuTtenbHas TiaBa K ydeOHuUKYy «Xumusi 9 xmaccy» https://drofa-

ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/
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