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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTEeCTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHAS (YHKIUU OOBSICHEHHUS M IPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWIA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIBHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON MEATETbHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOM JAEITEIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaK s

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema xumudyeckux 3nemMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTM B HM3MEHECHUM CBOMCTB XHMHUYECKUX JJIEMEHTOB IMEPBBIX TPEX MEPHUOMOB, Kalusl, KaJlblUi U HX
COEJIMHEHUI B COOTBETCTBUU C MOJIOAKEHUEM DJIEMEHTOB B [leproauueckoi CUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTAIIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT TUIA KPUCTAIIMYECKON PEIIETKU U BUA XUMUUECKOU CBA3HU.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHUX BEIIECTB. XHMMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIAaCCaM HEOPTaHUYECKUX COCJMHEHUMN, TEHETUYECKasl CBSI3b HEOPraHWUECKUX BEIIECTB.

Knaccudukanys XUMHUYECKUX peakIuil M0 pa3IMuHbIM MpU3HAKaM (10 YUCITY M COCTaBY YYacTBYIOIIHUX B PEAKIIUH
BEIIECTB, MO TEIUIOBOMY 3(P(DEKTy, 10 U3MEHEHHUIO CTEIIEHEH OKUCICHHS XUMUUYECKHUX JIEMEHTOB, MO 0OpaTUMOCTH, TIO
Y4aCTHIO KaTajau3aTopa). IK30- U SHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHECHUSI.

[TonsiTue O CKOpPOCTHM XMMHYEeCKOW peakinuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX XHMHYECKHUX PEaKIHSX.
[ToHsiTHE O TOMOTEHHBIX M TE€TEpPOreHHbBIX peakuusax. [loHsTtue o kartanuze. IloHATHE O XMMHUYECKOM pPaBHOBECHH.
@DaKTOpbl, BIMUAIONIME HA CKOPOCTh XUMUYECKON PeaKIuy U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIHTEIFHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, DJICKTPOHHBIM OallaHC OKHUCIWUTEIHbHO-BOCCTAHOBUTEIBLHON PEaKIIUu.
CocTaBieHHe ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKIMH C HCHOJIB30BAHUEM METOJa DJICKTPOHHOTO
Oaianca.

Teopusi SAEKTPOJUTUYECKON TUCCOLMAIMUA. IJIEKTPOJUTHI U HEANEKTPOJIUTHl. KaThoHBI, aHMOHBIL. MexaHuU3M
JTUCCOITMAIIMA BEIIECTB C Pa3IMUYHBIMA BHJIAMH XUMHUYECKOW cBs3u. CrerneHp auccorpanuu. CHIbHBIE W cllaOble
BJIEKTPOJIUTHL.

Peakiimu monHoro oOmeHa. YcClIOBHS TPOTEKAHUS PEaKIMM MOHHOTO OOMEHa, MOJIHBIE W COKpaIléHHbIE HOHHBIC
ypaBHeHUs peakiuid. CBOWCTBAa KHCJIOT, OCHOBAaHUW M COJIeM B CBETE IMPEJACTABICHUM 00 SJICKTPOJIUTHYECKOM
nucconnanuu. KauecTBeHHbIE peakIui HA HOHBI. [IoHSITHE O THAPOIN3E COIEN.

Xumuueckuit IKCnepumenm:



O3HAKOMJIEHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETAJJIOB
(rpaduTa u anMmasa), CIOKHBIX BEIIECTB (XJIOpHUJa HATPHUS), UCCIECIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JIEUCTBUS pa3indHbIX (PaKTOPOB, UCCIEAOBAHUE DIEKTPONPOBOAHOCTHA PACTBOPOB BEIIECTB, IPOLECCA TUCCOIHAIITU
KHCJIOT, IIeJIoue U cosel (BO3MOKHO HMCIOJIb30BAaHUE BHJIEO MATEpPUAIOB), MPOBEJIECHUE OIBITOB, WILTIOCTPUPYIOMINX
MPU3HAKU MPOTEKAaHMs peakuil HOHHOro oOMeHa (0Opa3oBaHHME OcajiKa, BbIIEICHUE ra3a, 00pa30BaHKUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuil (ropeHue, peakuuu pa3ioKeHus,
COCIMHEHHUS), PACIO3HABAaHHWE HEOPraHWYECKHX BEIIECTB C MOMOIIbI0 KAueCTBEHHBIX pPEaKlIMid Ha HOHBI, pelIeHHUe
HKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertansbl U MX coeIMHEHUA

OO61mast xapakTepucTHKa rasoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue
U (U3MYECKUE CBOICTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMUYECKHME CBOMCTBA Ha MpUMEpPE Xjiopa (B3aUMOJIEHCTBHE C
MeTaJJlaM{, HeMeTaJUlaMH, Inefodyamu). XiopoBoaopon. ComsiHag KUCIOTa, XUMUYECKHME CBOWCTBA, MOJIy4YeHUE,
npuMeHeHue. JleiicTBue xjopa M XJOPOBOJAOPOJa HAa OpraHU3M 4YelloBeKa. BakHelmime XJIOpuAbl U UX HaXOXKIEHUE B
IpUPOE.

O6mast xapakrepuctuka diemMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapakTEpHBbIE CTENEHU
okucienus. CTpoeHue u (pU3MYecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPbl. AJIIOTPONHBIE MOAU(DUKAIUU
KHACTIOpo/a W cepbl. XUMHUYECKHe cBoWcTBa cepbl. CepoBOOpOA, CTpoeHHe, (U3NYECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcuibl cepbl Kak MpeCTaBUTENN KUCIOTHRIX OKCUAO0B. CepHas KuciaoTa, (GU3NYECKUE U XUMUYECKHUe CBOMCTBa (o0mue
KaK TpeJCTaBUTEN Kiacca KUCIOT M cnenuduueckne). XUMUYECKUE pPEaKINH, JeKalliue B OCHOBE MPOMBIIUICHHOTO
crioco0a MoxydeHus: CepHOi KUCIOTHL. [Ipumenenune cepHoit KucinoTel. Conu cepHOM KUCIOTHI, KAYeCTBEHHAs! peaKIlus Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COSAMHEHUH B TPHUPOAC. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpelbl
COEIMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHIE BO3TyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALCHHS.

O6mast xapaktepuctuka dieMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBbIE CTENCHU
OKHUCJIEHMs. A30T, pacIpoOCTPaHEHHE B NPUPOJE, (PU3NYECKHE W XMUMHUYECKHE cBoWcTBa. KpyroBopor azora B mpupoje.
AmMMuak, ero (QuU3NYeCKHe W XMMHYECKHE CBOICTBA, MOJydeHHe W mpuMmeHeHne. Coaum aMMOHMS, UX (U3HUECKHE H
XUMUYECKHE CBOWCTBa, MpuMeHeHHe. KauecTBeHHasi peakius Ha MOHbI aMMOHMS. A30THasi KHUCJIOTa, €€ MOJy4eHHE,
du3nUeckue U XMMHUYECKUE CBOMCTBa (OOIIME Kak MpeNCTaBUTENs Kiacca KUCIOT u crneruduueckue). McnonbzoBanue



HUTPATOB U COJIE aMMOHHUS B KaueCTBE MHUHEpAJIbHBIX YI0OpeHHil. XUMHUUYECKOE 3arpsi3HEHUE OKPY’KAIoIIEH Cpeabl
COCIMHEHUAMM a30Ta (KUCJIOTHBIC JOXJH, 3arps3HEHHUE BO3/AyXa, MOYBbl M BOAOEMOB). Docdop, amIoTPONHBIE
Moaudpukanuu dhochopa, puznueckue u xumuueckue cpoiictBa. Oxcun gpocdopa (V) u pochopnas kucnora, hpusndeckue
1 XUMUYECKHE CBOMCTBa, mojyueHue. Mcnonas3oBanue pocdaToB B kKauecTBE MUHEPATbHBIX yI00pPEHUH.

O6mass xapaktepuctuka dJeMeHTOB |V A-rpynmbl. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHBIE CTEMECHU
OKHUCJIEHUS. YTJIEPOJ, aNIOTPOIHbIC MOAU(DUKAIIUU, PACTIPOCTPAHEHUE B TIPUPOJIe, (PU3NUECKUEe U XMMUUYECKUE CBOMCTBA.
Ancopbuus. KpyroBopot yriepozaa B npupoje. OKCUJIBI yraepoia, uX GU3ndecKue 1 XMMUYeCKUe CBOMCTBA, JEHCTBUE Ha
’KMBBIC OPraHU3MbI, TOJYYCHHE M IPHUMEHEHHE. DKOJOrMYeCKHe MpoOJIeMbl, CBsA3aHHbIE ¢ OkcuaoM yriaepoaa (IV),
TUNoTe3a rio00aJbHOTO MOTEIUICHUS! KJIMMaTa, MapHUKOBBIM 3P (deKT. YroibHas KUCIOTa U €€ coyii, uX (puznueckue u
XUMUYECKHE CBOMCTBA, MOJydeHHWE U TpuMeHeHue. KadecTBeHHas peakiusi Ha kapOoHaT-woHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SHUCTRBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAWHEHUSX yriepoja (MeTaH, 3TaH, ITHIICH,
alEeTUJIEH, ATaHOJ, TJIUUEPUH, YKCYCHas KucioTa). IIpupoaHble MCTOYHMKH YII€BOAOPOAOB (Yroyib, NPUPOIHBIN Ta3,
He(Th), MPOAYKTHI UX MepepaboTku (OEH3HMH), UX POJIb B OBITY U NMPOMBIILIEHHOCTH. [loHATHE 0 OMOTOTrHYECKH Ba)KHBIX
BEIIECTBAX: XXUpaX, OenKax, yrieBojax — M MX pOJIM B JKU3HU yeloBeka. MarepuajabHOE €IMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemnuii, ero ¢usznuecknue U XMMHYECKUE CBOWMCTBA, MOJIydeHUE U npuMeHeHrne. CoeMHeHUsT KPEMHUS B IIPUPO/IE.
O6mme npencraBnenuss o0 okcune kpemaus (V) um kpemaueBoit kucimote. CUIMKATHI, UX HCIOJB30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHelre cTpouTeIbHbIE MaTepuaibl: KEpaMHKa, CTEKII0, IIEMEHT, O€TOH, kene300eToH. [IpobieMbl
0€30MacHOr0 MCIOIb30BaHUS CTPOUTEILHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuit IKCnepumenm:

H3y4deHne 00pas3IioB HEOPTaHWUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI, TPOBEICHNE KAUeCTBEHHBIX PEaKInii Ha
XJIOPHUI-MOHBI U HAOJIOJICHUE MPU3HAKOB MX MPOTEKAHMS, OMBITHI, OTpakaroniue (U3MUeCKHe U XMMHUYECKHE CBOMCTBA
rajoreHoB M MX COEAUMHEHUM (BO3MOKHO HCMOJb30BaHUE BUJIEOMATEPHAIIOB), O3HAKOMJIEHHWE C OOpaslaMu XJIOPHIOB
(rajoreHuI0B), 03HAKOMJICHHE C OOpasliaMu Cepbl M € COeqWHEHUSIMH (BO3MOXXHO HCIOJIB30BAHKE BHICOMATEPHAIIOB),
HaOIOICHUE Tmporiecca OOYTJIMBaHUS caxapa IOJ JICWCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, H3ydYeHHUE
XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOW KHUCIOTHI, MPOBEACHHUE KAuECTBEHHOM peakuuh Ha CcylbdaT-uoH U



HaOJI0JICHNE TIpU3HaKa €€ MpOTeKaHUsl, O3HAKOMJICHHE ¢ (U3MYECKUMH CBOMCTBaAMHU a3oTa, ¢ochopa U UX COCAMHEHUU
(BO3MO>KHO MCIOJIb30BaHUE BUICOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCPOpPHBIX YI0OpEeHH, MOTyYeHUE, COOUpaHue,
pacrio3HaBaHUE M W3yYCHHE CBOMCTB aMMHUaKa, MPOBEJCHUE KAYECTBEHHBIX PEAKIMM HA MOH aMMOHUA U (ocdaT-uoH U
M3YUYEHUE TMPHU3HAKOB HUX MPOTEKAHUsI, B3aUMOJICUCTBUE KOHILIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEAbI0 (BO3MOXKHO
WCIIOJb30BaHUE BHUJEOMATEPUATIOB), HM3yYCHUE MOJCNICH KpUCTAUIMYECKUX pPemIEToK anmasa, rpadura, QyiuiepeHa,
03HAKOMJICHHE C MPOIECCOM aacopOIMK PaCTBOPEHHBIX BEIIECTB AaKTMBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOTA3a,
noJiydeHue, coorpanue, pacro3HaBaHUE U U3YyUYCHHE CBOMCTB YIIIEKUCIOTO Tra3a, MPOBEJeHNE KaueCTBEHHBIX PEaKIuii Ha
KapOOHAT W CHUJIMKAT-UOHBI U M3YYCHUE TMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHHE C TMPOIYKIMEH CHIMKATHOU
MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BaxkHeHne HeMeTauIbl U KX COCTMHEHUS.

MeTajbl 1 UX COeAMHEHUS

OO6m1ast XapakTepUCTUKA XUMHYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMM WX ToyiokeHusi B llepuommnueckoit
cucreme xuMuueckux snemeHToB JI. 1. MenneneeBa u ctpoerusi atoMoB. CTpoeHue MeTauioB. MeTanindeckas CBs3b U
METAJUIMYECKasi KpUCTAJUIMYecKas pPEHIeTka. OJIEKTPOXUMHUYECKUN psii  HampsDKEHUM MeTauioB. DuU3MUYECKue U
XUMHUYECKHEe CBOMCTBa MeTayuioB. OOIIMe crocoObl mojaydyeHus MeTauioB. [loHSATHE O KOppO3WHM METAIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Kopposuu. CruiaBel (CTajib, YyT'yH, AIOPATIOMHHHM, OpOH3a) W WX NPUMEHEHHE B OBITY U
MPOMBIIIIIIEHHOCTH.

[llenounbie MeTaiuibl: TToJoxkeHue B [lepuoanyeckon cucreme xumuieckux simemenToB Jl. . Menaeneesa, ctpoenue
X aTOMOB, HaxoXkjeHue B mpupone. dusznueckre M XUMUUYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUABl U
TUJIPOKCHUIBI HATPUS U Kanud. [[puMeHeHre 1MeI0UYHBIX METAVIOB M UX COSJITMHECHUMN.

[[lenoyHO3eMENBHBIE METAJIBI MATHUW W KaJbLHMI: TTOJIO)KEHUE B [Ilepnonyeckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOCHHE HX aTOMOB, HaxXOXJA€HHE B mpupoje. PU3NYECKMEe W XMMHUYECKHE CBOMCTBA MAarHus U
Kanblys. BaxkHelie coeIMHeHUs Kaablius (OKCHI, TUAPOKCHUI, COu). JKECTKOCTh BOABI M CITIOCOOBI €€ yCTpaHEHUS.

AnroMuHMH: nojioxkeHue B Ilepuoamdeckoit cucteme xuMmudeckux anemeHtoB Jl. . MenpaeneeBa, CTpoeHue atoma,
HaxoXXJIeHUE B pupoje. Pu3nyeckre 1 XUMHUCCKHUE CBOMCTBA alFOMUHMS. AM(OTEpHBIC CBOMCTBA OKCHIA U THIPOKCH/IA
AJTFIOMUHMS.



Keneso: nmonoxenune B [lepnogmueckorn cucreme xumuueckux sneMeHToB JI. M. MenneneeBa, cTpoeHue aroma,
HaxoXJeHue B mpupoje. Ousnmyeckne U XUMUUECKUE CBOMCTBaA kene3a. Okcuabl, TUApoKcuabl U conu xenesa () u
xenesa (ll), ux cocras, cBoiicTBa U MOTyYCHHUE.

Xumuueckuit IKCnepumenHm:

03HAKOMJICHHE C 00pa3llaMu METAIOB U CIUIABOB, UX (PU3MUYECKUMH CBOMCTBAMHU, U3yUCHHUE PE3YyJbTaTOB KOPPO3UU
METaJIoB (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEHUCTBHS OKCHAA KaJbIlUs U HATPUS C
BOJIOM (BO3MOKHO MCIOJIb30BAHHE BUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOIECCa TOPEHUS JKelle3a
B KHUCJIOpoJe (BO3MOXKHO HCIIOJIb30BaHUE BUIECOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HA WOHBI:
MarHus, Kajblius, aqroMuHus, nuHka, skeneza (lI) u xemeza (Il1), menu (Il), HaGmioneHue u omnucaHue MPOIECCOB
OKpaIlIMBaHUs IJIAMCHU MOHAMU HATPHS, KIS U KaJIbIUs (BO3MOXKHO MCIIOIh30BaHUE BUACOMATEPHUAIIOB), UCCIICI0BAHUE
aM(OTEPHBIX CBOWCTB THJIPOKCHIA QIIOMUHHUS W THUAPOKCHJA IMHKA, PEHICHUE DKCIICPUMCHTAJIBHBIX 3a7ad 10 TEeMe
«Baxkueiime MeTamibl U UX COCTUHCHUS».

XuMHA U OKPYXKAKIIAA Cpeaa

BemecTBa 1 Marepuanbl B TMOBCEIHEBHOM JKM3HU 4esoBeKa. be3onacHoe MCMoab30BaHUE BEIICCTB U XMMHUYECKUX
peakiuii B ObITy. [lepBas momMoIb Mpu XUMUYECKUX 0KOTaX M OTPABIICHHUSX.

XUMHUYECKOE 3arps3HEHNE OKpYXKarole cpenpl (mpeaesibHas JomycTuMasi KOHIeHTpalus BemecTs, gaiee — [1J1K).
Poibp XxuMuu B penieHun 3KOJIOTMIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

H3y4eHHue 00pa3lioB MaTEPHAIIOB (CTEKJIO, CIUIaBbl METAIIOB, IMTOJIMMEPHBIC MAaTEPHAIIBI).

Mexcnpeomemmunie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€H MPU U3YYCHHH XMMUU B 9 Kilacce OCYIIECTBISETCS Yepe3 HUCIOIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK M TOHSATUN, SBJISIONUXCS CUCTEMHBIMH [JISl OTICIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAy4YHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAJN3, CHHTE3, KilaccuduKaus,
MEePUOINIHOCTh, HAOIIOICHNE, IKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJCIb, SIBICHHE, MapHUKOBBIN 3(DQeExKT,
TEXHOJIOTHUS, MATEPHAIIBI.



®uznka: maTepus, aToM, 3JIEKTPOH, MPOTOH, HEWUTPOH, WMOH, HYKJIHJ, H30TOMbI, PaJHMOAKTHUBHOCTb, MOJEKYJa,
ANEKTPUUECKUI 3apsijl, IPOBOJHUKH, IOJYIPOBOJHUKH, AUJIEKTPUKH, (POTOAIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHoOe
COCTOSIHME BEILECTBa, Tra3, PacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas pEHETKa, CIUIaBbl, (PU3MYECKHE BEIMYUHBI,
€AMHUIIBI U3MEPEHHSI, KOCMUYECKOE MMPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢otocunres, abIxaHue, Ouocdepa, 5sKOcHUCTEMa, MHUHEpAIbHbIE YIOOPEHHUS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHThI, MUTATEJIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOAbI, MOJE3HBIE HCKOIMAEMbIE, TOIUIMBO, BOJHbBIC

PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMTPOI'PAMMBI IIO XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yIbTaThl OCBOSHHUS MPOTPAMMBbI OCHOBHOTO OOIIEro 0Opa3oBaHMs JOCTUTAIOTCS B XOJI¢ OOydeHUS
XUMUU B €IWHCTBE Yy4yeOHOW W BOCHHUTATEIBLHOW IEATEILHOCTU B COOTBETCTBHHM C TPAAUIIMOHHBIMHU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU U JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, NPHUHATBIMH B OOIIECTBE IIpaBUJIaMU U HOPMaMH
MOBEJICHUS M CTIOCOOCTBYIOT MpOIieccaM CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATTU3AIUN 00YJatOIINXCS.

JIMYHOCTHBIC PE3YyIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOICTBOBATHCS CHUCTEMOW ITO3UTHBHBIX
IIEHHOCTHBIX OPHUEHTAIIMI ¥ PACIIMPECHHE OIbBITA JIEITSIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIIEHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY W HAYYHOMY HAcCJEIUI0, TOHUMAaHUS
3HAYCHUSI XMMHYECKON HAyKH B JKU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(GOpPMAIUCH O
MEePEOBBIX JOCTIKCHUSAX U OTKPBITHAX MHUPOBOM M OTEYSCTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSAX 00
YCTPONCTBE MHUpa U OOIIIECTBA;

2) TPaKAAHCKOTO0 BOCIIUTAHUSA:

MPEJICTABICHUS O COLMAIBHBIX HOPMaxX M MpaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTHUBE, KOMMYHUKATHBHOM
KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, YYeOHOMCCIICIOBATEIIBCKOM, TBOPUYSCKOM M JNPYTHX BHUAAX IEATCIBHOCTH,



TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOW JEATEIBHOCTH TIPU BBITIOJHEHWW YUYEOHBIX, IO3HABAaTEIbHBIX 3aj]ad,
BBITIOJTHEHUA XUMHYECKUX JKCIIEPUMEHTOB, CO3JaHMHM YUYEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIM B IPOIIECCE ITOW YYCOHOW JCATCIBHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEJCHUE WM MOCTYIKU CBOMX
TOBApHUIIEH C TIO3UIIMY HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIICICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PCHYCCKUE TMPEACTABICHUS O BEIIECTBE W XUMHUYCCKOH pEaKIMK, COOTBETCTBYIOIINE COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKU M COCTABIIAIONINE OCHOBY JIJII OHUMAHUS CYIIHOCTH HayYHOH KapTHUHBI MHpPA, TIPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C MPHPOJHON CPEIOH, O POJIM XUMHUU B
MO3HAHUU ITHX 3aKOHOMEPHOCTEH;

N03HABATEIbHBIC MOTUBBI, HAIIPABJICHHBIC HA MOJIYYCHHE HOBBIX 3HAHHMH M0 XUMHUH, HEOOXOIUMBIC JIJIT 00BSICHCHHS
HAOJIFO/TAEMBIX TPOIIECCOB W SBJICHUM, NMO3HABATCIBHOW, MHPOPMAIIMOHHON M YUTATCIIbCKOW KYJIBTYpPhl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIIBHONH pPaOOThI ¢ Y4YCOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYPOH, JOCTYIHBIMH TCXHHUYCCKHUMU
cpelncTBaMu MHPOPMAIITMOHHBIX TEXHOIOTU;

UHTEpec K OOYYeHWI0 U TO3HAHWIO, JHO003HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K C€aMO0Opa30BaHMIO,
NPOEKTHOW M HCCIEA0BATENbCKOM IEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHA OOy4YeHHUS B
JIaJIbHEUIIIEM

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 370pOBBIM 00pa3
KU3HU, OCO3HAHUE TOCJIEICTBHN M HEMPHUSATHE BPEAHBIX MPHUBBIUEK (YMOTPEeOJEHUs alKOroJis, HAPKOTUKOB, KypeHUs),
HEO0OXOIMMOCTH COOJIIOICHHS TIPAaBHII O€30MAaCHOCTH MPU OOpAIEeHNH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U pPEaIbHOU
KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEPEC K MPAKTHYECKOMY M3Y4YEHHUIO MpOQEecCHuil M Tpyaa pa3IudHOro poja, YBAXKEHUE K TPYAY U pe3yibTaTam
TPYJIOBOM JESATEIHHOCTH, B TOM YHCIIE Ha OCHOBE NMPUMEHECHHS MPEAMETHBIX 3HAHWA MO XWMHH, OCO3HAHHBIA BBIOOP
WHIUBUYyaIbHON TPACKTOPHH MPOJOIDKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX MHTEPECOB M CITIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCTemHON Mpo(ecCHOHATBLHON ACATENBPHOCTH U Pa3BUTHS HEOOXOIMMBIX
YMEHHUM, TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHOM CpEJIE;



6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUUYECKH 11€J1IeCO00pa3HOe OTHOIICHUE K TPUPO/IC KaK UICTOUHHUKY KU3HU HA 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS,
MMOHUMAaHHE IICHHOCTU 3/I0POBOr0 W 0Oe30MmacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY U TMCUXWYECKOMY 370POBbIO, OCO3HAHHME IIEHHOCTH COOJIIOJICHUS MpaBui OE30MAaCHOr0 MOBEACHUS TMPU
paboTe C BEIIeCTBAMHU, a TAK)KE B CUTYaIMIX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJEH;

CIIOCOOHOCTU TPUMEHSATHh 3HAHMS, IMOJyYaeMble NPU HU3YYEHUU XUMUH, [JIs1 pElIeHUs 3ajiad, CBSI3aHHBIX C
OKpY’Karolel MPUPOJAHOM CpPENON, HJis TOBBIIMICHUS YPOBHS HSKOJOTMYECKOM KYJIBTYpbl, OCO3HAHHS TJ00abHOTO
XapaKTepa KOJIOTHYECKUX MPOOJIeM U MYTEeW MX penieHUs MOCPEACTBOM METOJIOB XUMHUHU, YKOJIOTUUYECKOTO MBIIIJICHUS,
YMEHUS PYKOBOJICTBOBATHCA UM B MTO3HABATEIHLHON, KOMMYHUKATUBHOMN M COILIMAILHOM TIPAKTHKE.

METANPEMETHBIE PE3YJIbTATBI

B coctaBe MetanpeIMEeTHBIX PEe3yIbTaTOB BBIICISIIOT 3HAUUMBbIC 1151 POPMHUPOBAHUS MUPOBO33PEHHUS OOIICHAYYHBIC
NOHSATHUS (3aKOH, TEOPHSs, MPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYTOe.), KOTOPBIC UCIIOJIB3YIOTCS
B C€CTECTBEHHO-HAYUYHBIX YYEOHBIX NpeJAMETaX W TO3BOJAIOT HAa OCHOBE 3HAHUW U3 ATUX MPeaMeToB (HOPMHUPOBATH
IpeACTaBICHUE O IIeJIOCTHOM Hay4dyHOW KapTHHE MHpa, M YHUBEpCaIbHbIC YydeOHBIE JEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETYJIATHBHBIE), KOTOpble oOecrneunBaOT (GOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YICOHOM e TEILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBUS:

YMEHHS MCIIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI TTPU OCBOCHUM 3HAHUMN: PACKPBIBATh CMbBICI XUMHYECKHX
MOHATUHN (BBIACIATh WX XapaKTEepHbIC MPU3HAKH, YCTAaHABJIMBATH B3aUMOCBS3b C JIPYTMMHU TMOHATHSIMH), HCIOJb30BATh
TOHATHS JUIl OOBSCHEHHS OTICIbHBIX (DAaKTOB W SBJICHUH, BBIOMpATh OCHOBAaHUS WM KPUTEPUU I KiacCH(pUKAIUU
XUMHUYECKMX BEIIECTB W XUMHYECKMX pEaKIMi, yCTaHaBIMBAaTh NMPUUYUHHO-CJEICTBEHHBIC CBS3U MEXIYy OOBEKTaMHU
W3y4YEHHUs, CTPOUTh JIOTUYECKUE PACCYXJICeHHUS (MHIYKTUBHBIC, JI€NYKTHUBHBIC, IO aHAJOTHUM), Je€JaTh BBIBOABI H
3aKII0UCHUS;

YMEHHE TPUMEHSTh B MPOIIECCe MO3HAHUS MOHATHA (MIPEIMETHBIE U METalpeAMETHbIC), CHMBOJINYECKHE (3HAKOBBIC)
MOJICIN, HMCIOJb3yeMble B XHMHH, MPEOOPA30BBIBATh IHPOKO IMPUMEHIECMBIE B XHMHU MOJCIBHBIC IPEICTABICHUS —
XUMHUYECKMM 3HaK (CHUMBOJ 3JIEeMEHTAa), XUMHUYeckas (GopMyna U ypaBHCHHE XUMHYECKOW PEaKIMH — IPH PEIICHUU



y4eOHO-TI03HaBaTENbHBIX 33/1a4, C YYETOM ATUX MOJICIIbHBIX MPECTABICHUN BBISBISATH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKUA HM3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEAKIMN, BBIABISATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYMHHO-CJICICTBEHHBIE CBSI3U U MMPOTUBOPEYUS B U3YUa€MBIX MPOIECCAX U SBIICHUSIX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHUE UCTIOJIb30BATh MOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUSI, @ TAK)KE B KQUECTBE OCHOBBI IS
dbopMupOBaHUS TUTIOTE3HI IO TPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYKJICHH;

npuoOpeTeHne OMbITa MO IUIAHUPOBAHUIO, OPTaHHU3alMM U TMPOBEJCHUIO YYCHUYECKUX JKCIICPUMEHTOB, YMEHUE
HAOJII0JIaTh 32 XOJI0OM IMPOIECCa, CAMOCTOATEIIBHO MPOTHO3UPOBATH €ro Pe3ysbTaT, GOpMYyIUpPOBATH O0OOIIEHUS U BHIBOIBI
1o pe3yJibTaTaM MPOBEAEHHOTO OMBITa, UCCIICA0OBAHUS, COCTABIISATH OTYET O MPOEIaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHUE BBIOUpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIIMIO PA3IMYHBIX BUIOB U (HOPM IPEACTABICHHUS,
MOJIy4aeMYI0 W3 pa3HbIX HCTOYHHKOB (HAyYHO-TOMYJISIpHAS JIMTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocob6usi, pecypcol UHTEpHETA), KPUTUYECKH OLIEHUBATH IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHE MNPUMEHITh Pa3jINYHble METOAbl W 3alpoChl MPU MOUCKE U OTOOpe MHGOPMAIMU M COOTBETCTBYIOIIMX
JTAHHBIX, HEOOXOIUMBIX JJIS BBHIMOJIHEHUS YU€OHBIX M TTO3HABATEIBHBIX 3a/1au OMPENeNIEHHOTO TUIIA, MPUOOPETEHUE OMbITa
B 00JacTM UCHOJBb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN, OBIAJEHUE KYJIbTYpOH AaKTUBHOTO
UCIIOJIb30BAHUS PA3JIMYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTUMANIbHYIO (OpPMY MpeACTaBICHUS
nHGOPMAIINH U WUTIOCTPUPOBATH pEIIaeMble 3a/1a4l HECJIOKHBIMU CXeMaMu, JuarpaMMaMHu, ApyruMu popMaMu rpaduxu
1 UX KOMOMHAIASIMHU;

YMEHHUE HCTOIB30BaTh U aHAIU3UPOBATH B MpoIlecce YIeOHON M MCCIEA0BATENLCKON JAeATEIbHOCTH HH(POPMAIIHIO O
BIIMSIHUY TIPOMBIIIJIEHHOCTH, CETLCKOTO X035MCTBA U TPAHCIOPTA HAa COCTOSIHUE OKPYKAIOIIEeH NpUPOIHOMN CPEIbl.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJI€ Auanora u (Wjin) JUCKYCCHH) MO CYIIECTBY 00CYK/1aeMOi TeMbl, (hOpMyITHpPOBAThH
CBOM MPEJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS IPEJIOKEHHON 3a/1auu;

YMEHUSI MPEJICTABISTH MOJIYYEHHBIE PE3YJIbTAaThl O3HABATEIILHOM JIESITEIBHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX;
JIeNaTh MPE3CHTAIMI0 PEe3yJbTATOB BBIMOJHEHUS XHUMHYECKOTO JKCIEpHMEHTa (J1abopaTOpHOTO OIbITa, JTAOOpaTOpHOU
pabOTHI 110 UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOI0 MPOEKTA);



YMEHHUS Y4YEOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IO3HABATEIbHOM M UCCIEN0BATEIbCKON
NESATENbHOCTU MPU PEIIEHUU BO3HUKAIOMIMX MPOOJEM Ha OCHOBE Y4€Ta OOLIMX MHTEPECOB M COIVIACOBAHUS MO3ULUUN
(o6cyxeHuss, 0OMEH MHEHUSMH, «MO3TOBbIE€ IITYPMbI», KOOPAUHALIMS COBMECTHBIX NEHCTBUH, ONpeaeiIeHue KPUTEPUEB
0 OLIEHKE KayeCTBa BBIMOJIHEHHON padOThI U APYyTHE).

PeryisiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe 1elCTBUSA:

YMEHHE CaMOCTOSATEIbHO ONPEAENATh LEIN ACSTENbHOCTH, MIAHUPOBATH, OCYIIECTBISATh, KOHTPOJUPOBATh U TPHU
HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO JAESTEILHOCTh, BHIOUPATh Haubosee 3 PeKTuBHbIE CIOCOOBI pelIeHHs] YUeOHbIX U
NO3HABATEIBHBIX 3a]la4, CAMOCTOSITEIBHO COCTAaBJIATh WM KOPPEKTUPOBATH MPEIOKEHHBIM aaropuT™M AEHCTBUI mpu
BBIMOJTHEHUH 3a/IaHUH ¢ YYETOM TMOTYUYEHUSI HOBBIX 3HAaHUI 00 M3y4yaeMbIX 0OBbEKTaxX — BEIIECTBAX U PEaAKIUIX, OLEHUBATD
COOTBETCTBHME TIOJYYEHHOI'O pe3yjbTaTa 3asBICHHOM IeM, YMEHHME HCIOIb30BaTh M AaHAJIU3UPOBATH KOHTEKCTHI,
npearaemMbie B YCIOBUM 3a1aHHM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yJlbTaTOB IO OCBOCHHUIO O0OS3aTEILHOTO COJEP)KAHUS, YCTAaHOBJIEHHOI'O JIaHHOM
(penepanbHOl pabouell MPOrpaMMoOM, BBIIEISIOT: OCBOEHHBIE OOYYArOIIMMHUCSA HAy4dHbIE 3HAHUS, YMEHMS M CIIOCOOBI
AecTBUi, crienuduyecKue Juisi IpeIMETHON 00J1acTH «XHUMHUS», BUJBI AEATEIBHOCTH 0 MOJYyYEHUIO HOBOTO 3HAHUS, €T0
MHTEpIpETaluu, IPeoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHbBIX YU€OHBIX U HOBBIX CUTYaLUsX.

K koH1y 00yueHus B 8 Ki1acce npeMeTHbIE pe3ysIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTpakaTh C(hOPMUPOBAHHOCTh
y 00y4Jaronuxcs yMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX NOHATUN: ATOM, MOJIEKYJ1a, XMMUUECKUN JIEMEHT, IIPOCTOE BEIIECTBO,
CIIOKHO€ BEILECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHas H
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasi J0Js XMMHYECKOrO 3JIEMEHTA B
COCIMHEHHWH, MOJSPHBIA O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEINECHBb
OKHCIICHUS, XUMHUYECKas peakuus, KIAaCCU(PHUKAIUSI pEaKIHil: peakIuu COECIUHEHHs, PEaKIHUU pa3IoKeHUs,
peaKkuy 3aMelleHus, peakiuu oOMeHa, 3K30- U SHIOTEPMHUECKUE PEaKIUU, TETJIOBON 3(PQeKT peakiuu, sapo
aToMa, 3JIEKTPOHHBIN CJIOK aTOMa, aTOMHasi OpOUTallb, paJuyC aTOMa, XUMUYECKas CBA3b, MOJISIPHAs U HETIOJSpHAas
KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTHOH, AHWOH, PAacTBOpP, MaccoBas JOJs BeLECTBA (MPOLEHTHAs
KOHIICHTpAIIs) B paCTBOPE;



WJUTEOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHWYECKHX MOHITUH M NPUMEHATh OTU TMOHATUS NPHU OIMCAHUH
BEILIECTB U UX NPEBPALICHUM;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTABJICHUS (POPMYJI BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIU;
ONpEENsTh BAJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHAPHBIX COEAUHEHUSX, CTENEHb OKHUCJICHHS 3JEMEHTOB B
OMHApPHBIX COECUHEHUSX, IPUHAJJICKHOCTh BEIIECTB K ONpPENeIEHHOMY KiIacCy COeAMHEHUN o GopMynam, BUA
XUMHYECKOU CBsI3U (KOBAJICHTHAs M MOHHAS) B HEOPTaHUYECKUX COSAMHEHUSX;

packpeiBath cmbica Ilepuonuueckoro 3akona 1. 1. MenneneeBa: 1eMOHCTPUPOBATh IIOHUMAHUE NIEPUOJUYECKON
3aBUCUMOCTH CBOWMCTB XUMHUYECKHMX OJJIEMEHTOB OT HX NOJOXKeHUs B Ilepuoanueckon cucreme, 3aKOHOB
COXpaHEHHMS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBA, ATOMHO-MOJIEKYJIIPHOIO YYEHHUs, 3aKOHa ABOTaIpo;
OINMKCHIBATH U XapaKTEPU30BaTh TaOMMuHyI0 popmy Ileproanueckoi cCUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyarh
NOHSTHS «TJIaBHas noarpynmna (A-rpynma)» u «mnodounas noarpymnmna (b-rpymmna)», Maneie 1 00JbLINE TEPUOIBI,
COOTHOCHUTH 0003HAYEHUSI, KOTOpPhIE UMEIOTCs B Tabnuile «[lepruoanueckas cucrema XuMudeckux 3meMenToB 1. U.
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS] aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3apsij sjipa,
o0111ee YUCII0 3JIEKTPOHOB U PACHPEIEIIEHUE UX M0 IJIEKTPOHHBIM CIIO0SIM);

KJIacCU(PUIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHWMYECKHUE BELIECTBA, XUMUYECKHE peakuuu ([0 YUCIy HU
COCTaBYy YYaCTBYIOLIUX B PEAKI[MH BEILECTB, IO TEIULIOBOMY 3P PEKTY);

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BEIIECTB pPA3JIMYHBIX KIJIACCOB, MOJITBEPKIas
OIMCaHUE NIPUMEPAMU MOJIEKYJIAPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTAaBa, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKUX NPEBPALLECHUHN B PA3JIMYHBIX YCIOBUAX;

BBIYMCIIITE OTHOCUTEIBHYIO MOJIEKYJIIPDHYI0 M MOJISPHYIO MAcChl BEUIECTB, MACCOBYIO JOJIK0 XUMHYECKOTO
3JIEMEHTa 1o (QopMyJie COeIUHEHUs, MACCOBYIO JIOJIO BEIIECTBAa B PacTBOPE, MPOBOJUThH Pacu€Thl M0 YPABHEHUIO
XUMHUYECKOU pEaKInH;

OPUMEHATh OCHOBHBIE OIEpPalMU MBICIUTEIBHOW JEATEIBbHOCTH — aHAIM3 M CHHTE3, CpPaBHEHHE, 000OILEHHE,
CHUCTEMAaTHU3allI0, KIACCU(UKALMIO, BBISIBICHWE NPUYMHHO-CICACTBEHHBIX CBS3€M — IS W3Y4YE€HHS CBOICTB
BEUIECTB M XHMHYECKUX PpEaKIMi, €CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHMS — HAOJIOJIEHNE, H3MEpPEHHUE,
MOJIEJINPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);



CJIeIOBaTh MpaBUJIaM MOJB30BAaHUS XUMUYECKOHN MOCYA0N U J1abopaTOPHBIM 00OpPYIOBAaHUEM, a TAKXKE MpaBUIaM
oOpalieHusi ¢ BEHIECTBAMH B COOTBETCTBHH C HHCTPYKIMSMH TIO BBIMOJHEHHUIO JAOOPATOPHBIX XUMHUYECKHX
OTBITOB MO TMOJYYCHUI0O U COOUPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOpPOAA W KHUCIOPOJAA), MPUTOTOBJICHUIO
PacTBOPOB C ONPENEIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMHUYECKUE
OKCIIEPUMEHTHI TI0 PACMO3HABAHHWIO PACTBOPOB IIENOYEH W KHUCIOT C TMOMOIIBIO HWHAMKATOPOB (JAKMYC,
benondranenH, METUIOpPaHX U IpyTHUeE).

K koHIly 00y4yeHus B 9 Kjacce mpeAMETHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH
y 00yyaromuxcsi yMeHH:

pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHWYECKHUX TMOHATHN: XUMUYECKUW DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHUOH,
AHHUOH, TIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTH, AJEKTPOOTPUIIATEIBHOCTh, CTENIEHb OKHUCIICHUS,
XUMUYECKasi peakius, XUMUUYecKas CBS3b, TEIUIOBOM 3¢ @deKT peakiuu, MOjab, MOJSPHBIM 00BEM, pacTBOD,
AJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, DJICKTPOJUTUYECKAsT TUCCOLMAIMS, PEaKIMM HOHHOTO OOMeEHa, KaTalu3aTop,
XUMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpAaTUMBIE PEaKlMU, OKUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIE PEAKIINHU,
OKHUCJIUTENb, BOCCTAHOBUTEb, OKUCJICHHE W BOCCTAHOBJICHHE, AJIOTPOINHS, aM()POTEPHOCTh, XUMHUYECKasl CBS3b
(KOBaJI€HTHAs, MOHHAs, METAJUIMYECKasi), KpUCTAJUIMYECKAsT PEIIETKA, KOPpPO3Us METAJUIOB, CIUIABbl, CKOPOCTH
XUMUYECKOW peakuu, MpeaeiabHo nomnyctumas konuenrpauus [T/IK BemecTsa;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHUX IOHATUH W HPUMEHATH ATU IOHATHS IPU OMNHCAHUU
BEIIECTB U UX MPEBPAIICHUM;

UCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJISl COCTAaBIICHUS (POPMYIT BEIIECTB U YPAaBHEHUI XUMHUUECKUX PEAKIIUN;
ONPENENATh BAJICHTHOCTh U CTENEHb OKHCICHHUS XMMHUYECKHX 3JIEMEHTOB B COCIUHEHUSIX PA3JIMYHOrO COCTaBa,
NPUHAITICKHOCTh BEIIECTB K OMPESIEHHOMY KJacCy COeAMHEHWN 1o QopmyiaM, BHJI XUMHUYECKOW CBS3U
(KOBaJICHTHAsI, MOHHAsI, METAJUIMYECKAas) B HEOPTAHUUECKUX COCTUHEHUSX, 3aps]l MOHA TI0O XUMHUUYECKOH GopMmyIie,
XapakTep cpelbl B BOJHBIX pPACTBOpPaX HEOPraHUYECKUX COCIUHEHUM, THUI KPUCTALIMYECKON PEmETKH
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIc [lepuoanueckoro 3akona /[. M. MeHnaeneeBa u JeMOHCTPUPOBATh €r0 MOHUMAHHUE: ONKUCHIBATh
U XapakTepu3oBaTh TabnmmuHyo Gopmy [lepnoamueckoil cHCTEMBl XUMHUYECKHUX AJIEMEHTOB: Pa3jinvarTh MOHITHS
«rnaBHas noarpynmna (A-rpynma)» u «mnobouynas noarpynna (b-rpynma)», Manble u OOJbLIME MEPUOJIBI,



COOTHOCUTHh O00O3HAYEHUS, KOTOPhIE HMMEIOTCA B IMEPUOJUYECKON TaONWIle, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsij s/ipa, 00IIee YUCIO IEKTPOHOB U PACIPEICIICHHE UX
M0 DJJEKTPOHHBIM CJIOSIM), OOBSACHITH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHMH CBOICTB JJIEMEHTOB M UX
COCIMHEHUH B MpeJiesiax MajbIX MEPUOJA0B U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;
KJIaCCU(PUIIUPOBATh XMUMHUYECKHE AJIEMEHTHI, HEOPraHWYECKHUE BEIEeCTBA, XUMUYECKUE peakiuu (10 4Yuciay u
COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((PEKTy, MO H3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIUE U cTENU(PUUIECKNEe XUMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB,
MOATBEPK/Iasi ONUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHYECKUX
pEaKLni;

COCTaBJISITh YPaBHEHUS DJICKTPOJUTHUECCKON TUCCOLMAIIMU KUCIIOT, IIeJIOYEH U COJIeH, TIOJIHBIC M COKpalIEHHbIC
ypaBHEHUS PEaKIUi MOHHOrO OOMEHa, ypaBHEHUS pEeaKIui, MOATBEPKIAIONINX CYIIECTBOBAHHE T'€HETUYCCKOU
CBSI3M MEXJy BEIIECTBAMU Pa3IUYHbBIX KIACCOB;

pPacKphIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OaylaHca ATUX peaKIInii;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BOZMOXHOCTH MPOTEKAHMUS XMUMHYECKUX
IPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO TOJII0 XHMHYECKOTO
AJIeMeHTa 1Mo GopMylie COeTMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO
XUMHUYECKOU pEaKIUH;

coOMI0aTh TpaBWIIa MOJB30BAHUSA XUMHUYECKON MOCYyAoi M 1abopaTopHBIM 00OPYy/IOBaHHEM, a TaK)KE MpaBUiIa
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBHMU C MHCTPYKIMSMH TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMHYECKUX
OTIBITOB TIO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOJIUTh PEAKINH, MOJATBEPKIAIOIINE KAUECTBEHHBIM COCTAB PA3JIMUHBIX BELIECTB: PACIO3HABATH OMBITHBIM
nyTéM XJIOpHI-, OpoMHa-, WOAuA-, KapOoHat-, docdar-, CUIMKAT-, CyIb(aT-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHSI M1 MOHBI U3yUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;



e TMPUMEHSATh OCHOBHBIE ONEPAIlMU MBICIUTEIBLHON AEATEILHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IIeHue,
CHUCTEMATHU3ALINIO, BBISIBICHUE PUYMHHO-CJICICTBEHHBIX CBA3E€M — JJI U3YUYECHUsI CBOMCTB BEILIECTB U XUMUYECKUX
peakiuii, eCTECTBEHHO-HAYUYHbIE METO/bl MO3HAHUS — HAOJIOJICHUE, U3MEPEHHUE, MOJEIUPOBAHUE, IKCIICPUMEHT
(peasIbHBIN W MBICIICHHBIN).

e 9 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paspnen 1. BemiecTBo 1 XUuMHYeCKHE peaKIIUH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS] AUCCOIUALIMSL. 8 1 1 bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
51 OO01as XxapakTepUCTUKa XUMUYECKHX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PYIHEL 2-€P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.3 7 1
aneMeHToB VA-rpymmsl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
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COCAMHCHUA

OOm1ast XxapakTepUCTUKAa XUMUYECKHX

bubmmoreka [{OK
2.4 IVA- )
aneMeHTUOB TPYIIIEL. YTICpOsL 1 8 https://m.edsoo.ru/7f41a636
erMHI/II/I 1 NX COCOIUHCHUS
Wroro mo pazueny 25
Pa3znea 3. MeTaJJIbl M UX COeUHEHUA
. bubnuorexa [JOK
A1 4
3 Obmue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
N bubmuorexa [JOK
.2 B 1
3 AKHEUITHE MeTaJIIBl U UX COEINHEHHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kamomas cpeia
4.1 BentectBa 1 MaTepualisl B XKU3HA YEJIOBEKA 3 bubmmorexa [OK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 Eubmrorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Knaccudukanus XxuMmuaeckux 1 bubnuoreka [JOK
peaKkuuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI

bu6mmoreka [JOK
6 peakiuu. [loHATHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIHUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

7 @DakTOpBbI, BIUSIOLIME HA CKOPOCTh 1 bubnunoreka [JOK
XUMHUUYECKOM PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

3 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubnmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adcade
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KonTtposnsHas padota Nel mo treme

9 «[ToBTOpEeHuUE U yrirydiaeHne 3HaHUH
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Teopust 2IEKTPONUTHYECKON
10 ncconuanmy. CHIbHBIE U CIIa0bIE bubmmorexa [TOK
o AT, https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNS PEAKIIUN bubmmorexa [TOK
¥p peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHNI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmorexa LOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruaponanse conen bubmorexa LOK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edso0o.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmaorexa HOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTtponsnas pabora No2 no teme
17 «DIEKTPOSIMTHYECKAS TUCCOLIMALINS bubmnorexa [IOK
p a HHATA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XHMquCIfHe CBI(D)I‘/'ICTBa Ha IpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CosiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKHE CBOMCTBA, MOITYYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucenus o ypaBHEHUSIM
21 XMUMHMUYECKUX PEaKIUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [JOK
(br3uYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (bu3uYecKre 1 XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIekKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10711 BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pu3nYecKue u
XMMUYECKUE CBOWCTBA

https://m.edsoo.ru/00adeea6

AmMHEak, ero pu3nIecKue u

29 XUMUYECKHE CBOMCTBA, MOJTyYEHUE U brbmmorexa [OK
’ i https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «[Tony4ueHne aMMuaKka, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHHMSI B KQUeCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®docdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI00OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIE C OKCHIOM yriepoaa (1V)

37 VYroapHas KuciioTa u €€ cou bubmorexa LHOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
non"
[TepBoHauaNbHBIE TIOHATHUS 00
39 OPraHMYeCKHUX BEIIECTBAX KaK O bubmuorexa [JOK
COEIMHEHUSX YIJIepoa. https://m.edsoo.ru/00ae054e
YrieBo10poibl.
40 Kucnoponaconepsamme coeTmHEHNS bubnuoreka [IOK
YIJIEBOJIOPOJIOB https://m.edsoo.ru/00ae0bf2
41 Kpemuwuii u ero coenuHeHUsI bubmorexa LOK
https://m.edso00.ru/00ae080a
42 [TonydyeHnue HEMETAIIOB
[Tonydyenune BakHEHIINX
43 KHCJIOPOJIHBIX COCTUHEHUI
HEMETaJIOB
KontponbHas padota Ne3 mo teme
44 «BaxHeiime HeMeTauIbl U UX bubmotera [JOK
https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
AJIEMEHTOB — METaJIOB.
bu6mmoreka [JOK
45 Metannuueckas CBSI3b U

METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa

https://m.edsoo.ru/00ael103e
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METAJLJIOB

XHUMHYECKHE CBOUCTBA METAJIOB.

bubmmoreka [{OK

46 9 i
HeKTpoxmimquKHH A https://m.edso0.ru/00ael1156
HaNPsDKCHUN METAIIJIOB
OO0mire cnocoObl MoTydeHUs
metauioB. CruiaBel. Beruucienus no
47 aBHEHUSIM XUMHWYECKHUX PEaAKIUU bubnmorexa LOK
P DEAKHIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
MIPUMECH
48 ITousiTre 0 KOPPO3UU METAIIOB bubmmorexa [IOK
PP https://m.edso0.ru/00ae1278
bu6moreka [IOK
49
Llenotrere Merauis! https://m.edso0.ru/00ael4b2
50 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJTus https://m.edso0.ru/00ael4b?2
51 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
52 Baxkueiine coefUHEHUS KAJIbIIUS bubnmorexa [TOK
g H https://m.edso0.ru/00ael5e8
53 O0001IeHNEe U cCUCTEMATU3ALIIS
3HAHUH
54 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
55 N — bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
56 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
57 Keneso bu6mmoreka [JOK
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Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

%8 (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
59 O06001IeHne 1 cUCTEMaTH3aIUS
3HaAHUH
[IpaxTnueckas padota Ne 7. Pemenue
60 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [JOK
«BaxHenmme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
61 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
62 O60011eHre U cucTeMaTu3alus
3HaHUH
KontponbHas padorta Ned4 o teme
63 «Baxneliue MeTauIbl U UX
COEJIMHEHUS
64 BeniectBa u matepuasl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HHU YEJIOBEKA https://m.edso0.ru/00ae3f50
65 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
66 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIIeM https://m.edso0.ru/00ae4270
67 PezepBHblit ypok. O0o01IEHNE U bubnuoreka [IOK

CHCTEeMaTHu3allus 3HaHUH

https://m.edsoo.ru/00ae0dOa
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68 PezepBubiit ypok. O0o0IeHNE 1 1 bubmuoreka [IOK
cucTeMaTu3anys 3HaHu! https://m.edsoo.ru/00adb33c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos WU.I'., Cnankor C.A.,
AxrmonepHoe obmectBo «M3mnarensctBo «lIpocBemnienue»

 'abpuensu O. C. Xumus. Meroanueckoe rnocodue st 9 kinacca yueoHoe
nocobue s o61eo0pazoBatenbHbiX opranu3anuii /O. C. 'abpuensu, 1. B.
AkcénoBa, U. I'. OctpoymoB. — M.: IIpocsenienue, 2021

 ["'abpuensu O. C. Xumus. COOpHHK 3a/1a4 ¥ yIpakHEeHUH. 9 kiacc: yueObHoe
nocobue s o61eo0pazoBarenbHbix opranu3anuii / O. C. 'abpuensn, U. B.
Tpury6uak M.: IIpocBemenune, 2021

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru/00ae4270

Poccuiickas s5ekTpoHHas 1IKOJIA -
https://resh.edu.ru/subiect/lesson/2446/main/

Bbonbmas Poccuiickas suiukioneaus - https://bre.mkrf.ru/

Oumnnatin-mkosia Muadoypoxk- https://iu.ru/video-lessons/87820feb-dcdf-4429-
a729-9a48e8a25000
https://iu.ru/video-lessons/2f031d1f-30fc-4376-9048-b21febf04797



