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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIINN MPENOoaBaHusl yaIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBaeT pACIpEAeICHHEe €ro IO KilaccaM M CTPYKTYpUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOro Mmpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE IeJIeH U3y4eHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QOopMUPYEMbIE XHMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXxcs, HABBIKOB HUX CAMOCTOSTEIBHOW Y4EOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUsS B OOYYEHMHM XHMHUHM OOECHEUYMBAIOTCA CIEHH(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ msydeHnro. CoaeprkaHHE CKIAJbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBICYECHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 000OIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 OOpalieHusi ¢ BEIIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (QyHKUHOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeloBeKa. XUMUS B CUCTEME HayK.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEMIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MosnspHas Macca. B3auMocBsi3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IOWHHI] BemmecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHUs. Kiaccuduxanus
XUMHUYECKUX PeaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboOThl B JTaOOpATOPUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBaHUEM, U3YUCHHE U OIHCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTON) SABJICHUH, HAOII0IeHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX Peakiuil (paszokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pacTBopoM coyit meau (11),
U3y4YeHUE CIOCOOOB Pa3JeNeHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIBTPOBAHUE,
BBITIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONM, HaONIOJICHWE W  ONMUCaHWe  pe3yJIbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAaCChl, CO3JaHHE MOJIEJeH MOJICKYJ
(I1IapOCTEPKHEBBIX ).

BaskHelinue npeacTaBUTEM HEOPraHNYECKHUX BelleCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BemecTBo. HaxokneHuwe kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoObi



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B IpUpoZi€ U B KHU3HU 4desoBeka. KpyroBopot BoAbl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Dusnyueckue U XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (moXkapa), O3HaKOMJIeHHe C oOpa3llaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPHUATIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3ytoT aM(pOTEpHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DOHU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BuUTUs Hayku W npaktuku. [[. WM. MenneneeB — y4yé€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEaKIIUU.
[Iporecchl OKucIeHUs U BOCCTaHOBINEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JIJISl OT/EJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAIIUYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMmuueckoM paBHOBecuU. DaKkTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENbHBIX  PEAKUUM C  HMCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, HCCIECIOBAHUE BJICKTPOIPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJuibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUlaMU, HEMeTa/UlaMH, IIeJIo4aMu). XJIOPOBOIOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAS peaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpeibl COSTMHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u hochopHas kuciaoTa, Pu3NIeCKUe U XUMUIECKUE CBONCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, pPACIPOCTPAaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMUUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rinobanbHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTBl WX TepepaboTku (OEH3MH), UX POJib B OBITY U MHPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KMUpaX, OeNKax, yrieBojax — U X
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoje. OOmive mnpeactaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilme cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMKE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HUX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICIICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTUBOTras3a, MojydyeHue, coOupanue, pacro3HaBaHUE M U3ydeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbI ¥ UX COEINHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtanyeckas CBSI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXIACHUE B Ipupoje. PU3UYECKUE H
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHNE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI. MAarHus, KIbLHS, aIFIOMUHUS, [TUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
HCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoris npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTAJUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPANIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIeCTBEe MpaBUJIaMU M HOPMaMHU IMIOBEJICHUS M CIOCOOCTBYIOT IMpolleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00YUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMA U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACIEIUI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKOM HAayKu B >KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW EATEILHOCTH IPH
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEAECHWE W TOCTYIIKM CBOMX TOBApULIEH C IIO3ULHUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY I IOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI MTPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHON, MH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TMpaBuUi OE30MACHOCTH TpU  OOpaIlllEeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUH, OCO3HAHHBIA BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpene;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH TPUPOIHOM CPEIOH, I MOBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 3TUX MPeaMETOB (OPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIAeHUs (MHIYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbIE TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (pOPM IPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbI U 3alpOChHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHUS PA3TMYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipoliecce Yy4yeOHOU u
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B XoJ€ jauaiora W (W) AUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIEpUMEHTa (1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEHATh UENH JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW oOmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peakius, KiacCupUKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAs W HEMOJISIpHAs KOBAJCHTHAsi CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUJIS COCTaBlIeHHS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIACcCy COEIUHEHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuonnueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO AIICKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBpalllCHUd B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTIEPAIMN MBICTUTEIBHON JEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUA — HAOJIOJCHWE, W3MEPEHUE, MOJICIUPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYCHHUIO M COOUpPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AHHUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALMSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
AUTOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAaJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUM 1o (opmyiaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuomumueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u OojdbIIMEe NEPUOABl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX T0 DJIEKTPOHHBIM  CJI0SIM), OOBICHATH OOIIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
pUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coOn0gaTh  MpaBuUja  MOJb30BAaHUWA  XUMHYECKOM  MOCyAOM M
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIWH, TOATBEP)KIAIOIINE  KAuyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OINEpAIlMU MBICIUTEIIBHON JEATeTbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIHPOBAHUE, JKCIICPUMEHT (peaabHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1aCcTh
11 €CTECTBO3HAHUS U 5 2 bubnuoreka [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
19 BemntecTBa 1 xumMmndeckue 15 1 bu6nmorexa LIOK
' peaKuuu https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 1 bubmuoreka [IOK
' 00 okcuaax https://m.eds00.ru/7f41837¢c
59 Bonopona.Ilonstue o kucnorax 3 1 bubmmnoreka HOK
' Y COJIAX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK
' OCHOBaHMAX https://m.eds00.ru/7f41837¢
0]
54 CHOBHBIC KJIACChI 1 1 1 bubnunorexa LIOK

HCOPTaHNYCCKUX CO€IUHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[ToBTOpenue u yriuyonenue 3HaHUN Bu6mmotreka [JOK
1.1 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DJIEKTPOTUTHYECKAS TUCCOIHALINS. 3 1 1 bubnuoreka [IOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYHIRL. &-€p https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmorexa [IOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL post https://m.edsoo.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Paspnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
Ne
w/n Tema ypOKa KoaunuyecTtBO  4acom JlaTa m3ydeHus

[Ipenmer xumuu. Ponp XuMuu B KU3HU YellOBeKa. Tena u

1 1 01.09
BelIECTBa

2 IlonsaTne o MeToax MMO3HAHUS B XUMUH 1 06.09
[Ipaktuueckas pabora Ne 1 «IIpaBuna paGoTsl B

3 JabopaTOpHUM U MPUEMBI OOpAIICHHS C JJA0OPATOPHBIM 1 08.09
000pyZIOBaHUEM

4 UucTteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei 1 13.09

5 ITpakTnueckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1 15.09
IpUMEPE OYUCTKH MOBAPEHHOM COJIN)» '

6 ATOMBI 1 MOJIEKYJIBI 1 20.09

7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 1 2209
3JIEMEHTOB
[IpocTeie U C0KHBIE BEMIECTBA 27.09

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 04.10

10 3aKOH MOCTOSIHCTBA COCTaBA BEIIECTB. XUMHUYECKast 1 06.10
¢dbopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB '
OTtHocuTenpHas aToMHast Macca. OTHOCHUTETbHAS

11 1 11.10
MOJIEKYJISIpHAs Macca

12 MaccoBast 101 XUMHYECKOTO dJIeMEHTa B COEMHEHNH 13.10

13 KonuuectBo BemectBa. Mosnb. Mosnsipaast macca 18.10

14 Mosmsipabiii 00bEM ra3oB. 3aK0H ABOTaIPO 20.10




Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA r'a3a 10 €ro

15 . 1 23.10
M3BECTHOMY KOJIMYECTBY BEILIECTBA WIH 00bEMY

16 Brruuciienust 00bEMOB ra3oB 10 YPaBHEHHIO PEaKIMH Ha 1 2710
OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHHUH ra30B '

17 Oxkcupl: cocTaB, KiIacCU(UKAIUsI, HOMEHKIIATypa 1 08.11

18 CocraB ocHoBanuil. [TonsiTre 00 HHAMKATOPAX 1 10.11

19 OcHoBaHus: cOCTaB, KJlaccu(UKaIMsl, HOMEHKIATypa 1 15.11

20 [TonsiTHe 0 KMUCTOTAX U COJIAX 1 17.11

21 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa 1 22.11

99 Kontponbnas padota Nel o teme "OCHOBHBIE KIacChl 1 2411
HEOPraHWYECKUX COeAMHEHUMN"

93 OU3NYECKUE U XUMUYECKUE SBJICHUSA. XUMUYECKas 1 2911
peaxuus

24 [Tpu3Haku ¥ ycia0BUS MPOTEKAHHSI XUMUYECKUX PEAKITHIl 1 01.12

o5 3aK0H COXpaHEHHS MACCHI BEIIEeCTB. XUMHUYCCKHE 1 06.12
YpaBHCHHUS

26 Krnaccudukanus XuMHUeCcKUX peakiuii (CoOeTuHEeHMs, 1 08.12
Pa3IoKEHHMs, 3aMeLIEH s, OOMeHa) '

97 Krnaccudukanus XuMHUecKUX peakiuii (CoOeTuHEeHMs, 1 13.12
pas3noKeHus, 3aMeIIeHus, OOMeHa)

28 Krnaccudukanus XuMruueckux peakiuii (CoequHeHus, 1 15.12
pasnoKeHus1, 3aMeIeHNsI, 0OMEeHa)

29 Krnaccudukanus XuMHYeCKUX peakiuii (COeTUHEHMS, 1 20.12
Pa3IoKEHHMs, 3aMELIEH s, OOMeHa) '
TernoBoit 3¢ ekt XuMUIECKOi peakiuu, MOHATHE O

30 TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U IHIOTEPMUIECKUX 1 22.12

peaKimsx




Brruncienus KOJIMYECCTBA, MAaCChl BEIICCTBA 110

31 . 27.12
YPaBHEHUSAM XUMHUUYECKUX PEaKLIUM

32 M. B. JIOMOHOCOB — y4€HBII-3HIUKIIONIEINCT. 29 12
OG6001IeHIEe U CHCTEMAaTH3AINS 3HAHUI '

33 Kontponbras padora Ne2 o teme «Bemectsa u 1001
XUMHUYECKUE PEAKLIUH

34 [TonydyeHne 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, 1201
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB '

35 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA OCHOBAHUI 17.01

36 [Tonyyenue u XMuMHUYECKUE CBOMCTBA KUCIIOT 19.01

37 Comnu (cpemHue): HOMEHKIATypa, CIOCOObI MOTydeHHUS, 24.01
XUMHUYECKHUE CBOWCTBA
[IpakTuueckas padborta Ne 3. Pemenue

38 SKCIEPUMEHTANIbHBIX 3aa4 10 TeMe «OCHOBHBIE KJIACChI 26.01
HEOPTraHUYECKUX COCTMHECHHIN

39 ['eneTnyeckas cBS3b MEXKIYy KIaCCaMH HEOPTaHUYECKUX 3101
COEIMHEHUN

40 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 02.02

41 TornuBo (HedTh, yroias U MeTaH). 3arpsi3HEHUE BO3/1yXa, 07.02
CIOCOOBI €ro NMpe10TBpaIleHUs '

42 Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucinopoa — 09.02
2JIEMEHT U NpocToe BemecTBo. O30H

43 duznyeckre 1 XMMHUYECKHUE CBOICTBA KUCIOpoAa 14.02
(peakmuu oxucieHus, roperue). [lonsarue 06 okcumax '

44 CriocoOsl MmoTydeHus: KUCIOpo/ia B JIa0OpaTOPUH U 16.02
npomsblilieHHOCTH. [IpuMenenue kucnopoa '

45 [Tpaktrueckas padota Ne 4 o reme «llomyduenue u 21.02

coOupaHue KHCIOPOaa, H3yUCHUE eT0 CBOMCTBY




Bonopon — snemeHT u npocroe BeuecTBo. HaxoxaeHue B
npupose. duznueckne U XMMUYECKUE CBOWCTBA

46 Bojopoa. [Ipumenenue Bogopoaa. CriocoObl MOayIEHUs 28.02
BOJZIOpOJIa B JabOpaTopuu

47 [Tpaktrueckas padota Ne 5 o teme «llomydueHue u 01.03
coOupaHue BOIOPO/Ia, U3YUEHUE €TO CBOWCTBY '

48 dusnueckre 1 XUMHYECKHE CBOMCTBA BOJIBI 06.03
Bopa xak pactBopuresns. HachllieHHbIE 1 HEHACBIIIICHHbBIE
pacTtBopsl. MaccoBast 10J1s1 BEIIECTBa B pacTBOPE.

49 [IpaxTuueckas padora Ne 6 o reme «lIpurorosnenue 13.03
pacTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA»

50 Kontponbnas padota Ne3 no teme «Kucmopoz. Bogopon. 15.03
Bona»

51 [TepBbie MOMBITKY KIACCH(PUKAITUU XUMUYECKUX 2703
snemeHTOB. [IoHsTHE O rpynnax CXOJHBIX HJIEMEHTOB

59 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema 29 03
XUMHYECKHUX 3eMeHTOB [I. 1. MeHaeneeBa

53 [Iepuonsl, rpynmsl, MOATPYIIILI 03.04

54 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M3oTomsl 05.04

55 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 10.04
[Tepuonnueckoit cucremsl /. 1. Menneneena
XapakTepucTuka XMMUYECKOT0 3JIEMEHTA I10 €r0

56 nosioxkeHuto B [lepuoauueckoit cucreme . U. 12.04
Menneneena

57 3nauenue [lepuoauyeckoro 3akoHa AJisi pa3BUTHS HAYKH U 17.04

npaktuku. 1. . MenaeneeB — y4€Hblid, e1aror 1




IpaKJaHUH

BHGKTPOOTPI/IL[EITCJIBHOCTB AaTOMOB XUMHYCCKHUX

58 1 19.04
JJIEMEHTOB

59 HNonnas xumudeckas CBs3b 1 24.04

60 KoBasienTHas mossipHasi XUMHUYECKasi CBSI3b 1 26.04

61 KoBasieHTHast HEMOJIsIpHAsS XUMUYECKask CBSI3b 1 03.05

62 CreneHb OKHCIICHUS 1 08.05

63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 1 15.05

64 OxucIUTEN ¥ BOCCTAHOBUTEIU 1 17.05

65 KonTponbnas padota Ne4 o teme «CTpoeHue aroma. 1 22,05
XUMHUECKas CBSI3b)

66 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA 1 24.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




9 KUIIACC

J:;')H Tema ypOKa KoanuyecTBO Yacon JlaTa M3ydyeHus

1 [Tepuonuueckuii 3akoH. [lepuoauueckas cucrema 1 04.09
XxUMHu4YecKkux dyemMeHToB 1. Y. Menjeneera

5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 08.09
2JIEMEHTOB MEPBBIX TPEX NEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX 1 11.09
BELIECTB
Bubl XuMHU4eCKON CBA3U U TUIIBI KPUCTAJIIMYECKUX

4 . 1 15.09
peiérox

5 KontponbHas padora Nel no teme «IloBTopenue u 1 18.09
yri1yOJeHre 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8 Kiaccay

6 Krnaccudukanys XuMHUECKUX peaklui M0 pa3IndyHbIM 1 2209
MpU3HaKaM

7 ITonsTre o ckopocTn XuMHUecKo# peakuuu. [Tonarue o 1 25 09
TOMOTEHHBIX U T€TEPOr€HHbIX PEaKLUsiX
[TonsaTre o xuMu4yeckoMm paBHOBeECUH. DaKTOPHI,

8 BIIMAIOIINE HA CKOPOCTb XMMUYECKOMN pEeaKIuu U 1 29.09
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS

9 OKHCIINTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1 02.10

10 Teopus anexrponuTrueckoil nucconrannn. CuiabHbIE U 1 06.10
cy1abble AIEKTPOITUTHI ’

11 HonHble ypaBHEHUS peakLUi 1 09.10

12 XHWMHMYECKUE CBOMCTBA KMCIIOT U OCHOBAHM B CBETE 1 13.10
MIPEACTABICHUI 00 JIEKTPOIUTHICCKON AUCCOIUAIINH '




XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00

13 . 16.10
3IEKTPOJIUTUYECKON JUCCOLMAIIUN

14 [TonsiTue o runponuse conen 20.10

15 O600611eHre U cucTeMaTH3alus 3HaHUN 23.10

16 [Tpaktuyeckas padora Ne 1. «Pemenue 2710
SKCIIEPUMEHTAJIbHBIX 331a4»

17 KonTponbHas pabota No2 mo Teme «NeKTPpOIUTUYECKAS 1011
aucconuanus. XMMHUYECKHUE PEAKIMU B pacTBOpax»

18 OO01mas xapakTepUCTHKA raOreHOB. XUMHYECKHe 1311
CBOMCTBA Ha IIpUMEpPE XJI0pa

19 Xnoposogopos. CoisiHast KUCI0Ta, XUMUYECKHE CBOWCTBA, 1711
MI0JIy4Y€HUE, IPUMEHEHHE

20 [IpakTuueckas pabota Ne 2 o teme «llomyuenue constHoM 2011
KHMCIIOTBI, U3yUeHHE €€ CBOICTB

21 Boeruucnenus no ypaBHEHUSIM XUMHUUYECKUX PEAKLIUMA, €CITU 2411
OJIMH M3 PEareHTOB J]aH B U30BITKE

22 Oomast xapaktepucTrka 31eMeHToB VIA-rpymier 27.11

93 AnnotponHsie Moaupukanuu cepbl. HaxoxaeHue cepsl 1 0112
€€ COEJMHEHUH B NIpUpoc. XUMUUECKHUE CBOMCTBA CEPHI

24 CepVOBoglopoz[, CTpoeHHe, (pU3NIecKre U XUMUUYECKHe 04.12
CBOICTBa

o5 Oxcunpl cepbl. CepHas KHCIOTa, (U3HYECKUE U 08.12
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
XHWMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYeHHsI CEPHOM KUCIOTHI. 1112

XHUMHUYECKOE 3arpsiI3HEHNE OKPYKAIOIIEN CpeIbl
COEAMHEHUSIMH Cepbl




27 Brruncienne MaccoBoO 1071 BbIXOa IPOIYKTA PEAKIIMHI 15.12
OOm1ast xapakTepUCTHKA 371eMeHTOB VA-rpynmsl. A30T,

28 pacrpocTpaHeHHe B IpUpoe, PU3NIECKUE U XUMUYECKHE 18.12
CBOMCTBA

29 AMmMHaK, ero pusn4eckue U XMMUYeCKHe CBOWCTBA, 2212
IIOJIy4YE€HUE U IPUMEHEHHE

30 IIpakTryeckas padora Ne 3 o teme «Ilonyuenue 25 12
aMMHaKa, U3y4eHUe ero CBONCTB»

31 A30THas KUCIOTa, e€ (PU3nYecKre U XUMHUIECKHE CBOMCTBA 29.12
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS B KAUECTBE

32 MUHEPAIBHBIX YIOOpeHH. XUMHUYECKOE 3arpsi3HeHUe 12.01
OKPY>KaIOILEN Cpelibl COEINHEHUSIMU a30Ta

33 ®dochop. Oxcun pochopa (V) u pochopnas kucnora, 15.01
¢bu3nyecKkre 1 XMMHYECKHE CBOMCTBA, MOJTyuyeHHE '

34 Hcnons3zoBanne GocdaToB B Ka4ECTBE MUHEPATHHBIX 10,01
yaoOpeHui. 3arpsisHeHUE MPUPOTHON cpebl hocharamu '

35 VYraepon, pacpocTpaHeHue B IpUpoJe, puzndeckue u 22,01
XUMHUYECKHE CBOICTBA
Oxcuppl yriaepona, ux Gpusndeckre U XMMHYECKHe

36 CBOMCTBA. DKOJOrMYECKUE MPOOIJIEMbI, CBSI3aHHBIE C 26.01
okcuaoM yriepoaa (1V)

37 VYronpHas KUCIIOTa U €€ CONn 29.01
[TpakTuyeckas padora Ne 4 o teme "llomyuenue

38 yriekucioro raza. KauectBeHHas peakius Ha kapOoHat- 02.02
noH"

39 [lepBoHayabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX 05.02

KaK O COEMHEHUSIX yriIepoaa




40 Kpemuwii u ero coequHeHus 1 09.02
[Tpaktuyeckas pabora Ne 5. PemeHue sKkCriepuMeHTaIbHbBIX

41 3a/1a4 110 TeMe «BakHelne HeMeTauIbl U UX 1 12.02
COETUHEHUS»

42 Kontponbnas padota Ne3 o reme «BakHelme 1 16.02
HEMEeTaJlIbl U UX COCIUHEHUSD
OO1w1ast XxapaKTepUCTHKA XUMUUYECKUX 3JIEMEHTOB —

43 MeTajul0B. MeTajuinyeckast CB3b U MeTalIn4yecKas 1 19.02
KpUcTajinyeckas pemérka. dusnueckue cBoiicTa '
METaJIOB

44 XUMUYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMHUUECKUM 1 26,02
Psi HapsDKEHUH METalyIoB
O6mme crmocoO6s! mosrydeHus: MetauioB. CIiaBbl.

45 Beruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIAN, €CIIU 1 01.03
OJIMH U3 PEareHTOB COJIEPKUT TPUMECH

46 ITonsTHE O KOPPO3UH METAIIIOB 1 04.03

47 [Ilenounble MeTAIITBI 1 11.03

48 Oxcupl ¥ THIPOKCHIBI HATPUS U Kallus 1 15.03

49 [IlenouHo3eMenbHBIE METAIIBI — KAJIBIIUHA U MarHUM 1 25.03

50 Baxxuelmnme coenMHEHNS KAJIbIU 1 29.03

51 O06o01IeHne 1 cucTeMaTu3alys 3HaHuR 1 01.04

52 XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 05.04

53 IIpakTruyeckas padora Ne 6 o Teme "YKEcTKOCTh BOJIBI U 1 08.04
METOJIbl €€ yCTpaHEHUS"

54 AmtoMuHUI 12.04

55 AMpoTepHbIe CBOICTBAa OKCHJIA M THJIPOKCUA 15.04




56 XKeneso 19.04
57 Oxcuppl, rugpokcusl u conu xenesa (1) u xenesa (111) 22.04
58 O0600611eHre U cucTeMaTu3alus 3HaHU! 26.04
59 [Tpaktuyeckas pabora Ne 7. PemeHne sKkCriepuMeHTaIbHbBIX 1 03.05
3a7a4 no teme «BakHeNIune MeTasibl U UX COCIUHEHUSD)
Boruucnenus no ypaBHEHUSAM XUMHUUYECKUX PEAKLIUM, €CIIU
60 OJIMH U3 PEarcHTOB JaH B U30BITKE UJIH COACPIKUT 1 06.05
npuMecH. BeruucneHnst MacCoBOM JTOJIM BBIXO/A MPOIYKTA
peakuuu
61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 13.05
62 KonTponbnas padora Ne4 no teme «BaxHeiline MeTabl 1 17.05
U UX COEIMHEHUS»
63 BemectBa 1 Marepuansl B IOBCEIHEBHOM KU3HU YEIIOBEKA 20.05
64 XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOMIEH CPEbI 24.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64
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