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HOACHMTEJIbHAN 5AITMCRKRA

[IporpaMma Mo XMMHHM Ha YPOBHE OCHOBHOI'O 0OLIero oOpa3oBaHHUs COCTaBlicHa Ha OCHOBE TPeOOBaHW K pe3yibTaTaM OCBOEHHsS OCHOBHOW 00pa3oBaTeNbHON
MporpaMMBbI OCHOBHOTO 00111eT0 00pazoBanus, npeacraBieHHbIX B PI'OC OO0, a Taxke Ha ocHOBe (enepanbHol pabodel MporpaMMbl BOCITUTAHHS M C YIETOM KOHIETIITHH
MIPEeroaBaHus yueOHOTO mpeaMeTa « XuMUs» B 00pa30BaTeNbHBIX Oprann3anusax Poccuiickort denepannu.

[IporpaMma mo XWMWHU AT TpPEACTaBICHHE O IEAX, oOmIel cTpaTrernu OOyYeHHs, BOCIIUTAHUS M Pa3BUTHS OOydaloIIMXCS CPEICTBAMU YYEOHOTO MpeaMerTa,
yCTaHaBIMBAET 00s3aTENbHOE NPEAMETHOE COICpIKaHHe, MpelycMaTpUBaeT paclpelesieHHe ero 1o KjaccaM M CTPYKTYpPHpOBaHHE IO pasfeiaM M TeMaM MPOorpamMMbl MO
XUMHH, OIPEIEISIeT KOJIMYECTBEHHBIE 1 KAUECTBEHHBIE XapaKTEPUCTUKH COAEPIKaHUs, PEKOMEHAYEMYIO TIOCIE0BATEIbHOCTh U3YUYEHUSI XUMHHU C YIETOM MEXKIIPEIMETHBIX U
BHYTPHITPEMETHBIX CBsI3€H, JIOTHKH Y4€OHOTO MpOoIecca, BO3PACTHBIX 0COOCHHOCTEH 00YYaroliXcs, ONpeneNseT BO3MOKHOCTH MpeaMeTa JJisl pealiu3aluy TpeOoBaHuH K
pe3yibTaTaM OCBOCHHsI OCHOBHOW 00pa3oBaTEeNbHOM MPOTpaMMBI Ha YPOBHE OCHOBHOTO OOLIero oOpa3oBaHUs, a Takke TPeOOBaHHWH K pe3yibTaTaM OOydeHHs] XUMHH Ha
YPOBHE 1ieJIel U3yUeHHs IIPeAMEeTa U OCHOBHBIX BUAOB Y4€OHO-I103HABATEIILHON EATEIbHOCTH 00YYaIOLIerocs 10 OCBOSHHUIO yU4e€OHOTO COIEepIKaHMs.

3HaHWe XVMHUU CIYXHT OCHOBOH Ui (hOpPMHUPOBaHUSI MUPOBO33PEHHs 00YUYaIOIIErocs, ero MpeJICTaBICHNH O MaTepUaibHOM €IMHCTBE MUPA, BAXKHYIO POJIb HUTPAIOT
¢dopMupyeMble XUMHEH NPENCTaBICHUS O B3aWMOIIPEBPALICHUAX SHEPTUH M 00 HBONIOLMH BELIECTB B MPUPOAE, O MYTSIX pPEHICHUs TI0OANbHBIX MPOOJIeM YCTOMYMBOTO
PasBUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPIeTUUECKOM, ITMIIEBOM U 3KOIOTHYECKOM Oe30acHOCTH, MPO0IeM 3ApaBOOXPAHCHHUS.

Nzydenune xumuu:

CHOCOOCTBYET pealn3aliii BO3MOKHOCTEH Il caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPhI IUYHOCTH, €€ 00IIel 1 PyHKIHMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (HOPMHPOBAaHUE MBILUICHHUS U TBOPYECKHUX CIIOCOOHOCTEH 00yUaromuXcs, HABBIKOB UX CAMOCTOSITENbHONW yueOHON AeATeNbHOCTH, SKCTIEPUMEHTATBHBIX
U MCCIIEA0BATENbCKUX YMEHUH, HEOOXOJUMBbIX KaK B IOBCEJHEBHON )KU3HU, TaK U B IPO(ECCHOHAIBHOMN NEsTEIbHOCTH;

3HAKOMHT CO CHEHU(PUKON HAyYHOTO MBIIUICHHS, 3aKIabIBACT OCHOBBI IIETIOCTHOTO B3MJIsAa HA €AMHCTBO MPHUPOBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM ITAllOM B
(OpMHPOBAaHHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaIOIINXCs;

croco0cTByeT (OPMUPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHMSIM, K IPUPOXE, K UYEJIOBEKY, BHOCHUT CBOH BKJIaJA B IKOJOIMYECKOE
00pazoBaHne 00YJArOITIXCS.

[JanHpie HampaBieHUS B O0yYECHHHM XUMHH OOECICUMBAIOTCSA CIEUU(PHUKON cOomepKaHus Y4eOHOTO IMpeaMeTa, KOTOPBIH SBISETCS MEeNarorniyecky aganTUPOBAHHBIM
OTpaKeHHeM 0a30BOil HAyKH XMUMHH Ha ONPENeIEHHOM 3Tare e€ pa3BUTHsl.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHE OOYYAIOMIMMHUCS CHCTEMBI TEpBOHAYANBHBIX TOHSATHI XHMHH, OCHOB
HEOpPraHWYeCKON XHMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHITUH OPraHNYeCKON XUMUH.

CTpyKTypa coaepKaHHs IPOrpaMMBbl IO XMMUHU c(HOPMHUPOBAaHA HA OCHOBE CUCTEMHOro Mmoaxona K e€ usydenuto. ConepkaHue CKIaIbIBACTCS U3 CUCTEMbI TIOHATHH O
XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATHH O XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHHW30BaHBI 110 MPUHLUILY OCIEN0BATEILHOTO PA3BUTHS
3HAHWM Ha OCHOBE TEOPETHUUECKHUX IIPEICTABICHUI Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XVMHU;

— YUYEHHSI O CTPOEHUH aTOMa U XUMUYECKON CBSI3H;

— MPENCTaBICHUN 00 AIIEKTPOIMTHYECKON TUCCOLMAIMN BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HAHUS PACCMATPHUBAIOTCS Ha OCHOBE 3MIIMPUYECKU MONYYEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BHBAIOTCS IOCIEAOBATEIBHO OT OJHOIO YPOBHS K
JpyroMy, BEIITOJIHSS (PyHKIMU OOBSCHEHUS U IPOTHO3UPOBAaHUS CBOWCTB, CTPOEHHS U BO3MOXKHOCTEH IIPAKTUUECKOI0 IPUMEHEHHS U MIOJIyYCHHUS N3y4aeMbIX BEIIECTB.

OcBoeHre MpOorpaMMbl IO XUMHH CITOCOOCTBYET (POPMHPOBAHHIO MPEACTABICHHS O XUMHUYECKOH COCTABISIONICH HAYYHOH KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOHN
MPHUPOJIBI, [IEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAaHHIO M METOAaM MO3HaHMA B Hayke. M3yueHHMe XMMHUHM NMPOUCXOIUT C NMPHUBJICUYEHHEM 3HAHUM M3 paHee M3YUYEHHBIX
y4eOHBIX TpenMeToB: «OKpyxaromuii Mup», «buonorus. 5—7 xmacce» u «Dusuka. 7 Kimaccy.

[Tpy M3y4eHUH XUMHH TPOUCXOIUT (HOPMHPOBAHKE 3HAHUN OCHOB XMMHYECKOW HAayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON JESITeTBHOCTH
YeJ0BeKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOH KyJBTYpbI. 3aaua yueOHOro mpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMBI XUMHUECKUX 3HAHUH — Ba)KHEHIINX (HaKTOB,
MOHATHH, 3aKOHOB M TEOPETUYECKUX MOJIOXKEHUH, JOCTYNHBIX 0000IIEHIH MUPOBO33PEHUECKOTO XapaKTepa, si3blka HayKu, B MPHOOLICHUH K HAYYHBIM METOAAM IO3HAHHUS
MpPU W3YYEHWH BEIIECTB M XUMHYECKUX PEakiuii, B (OPMUPOBAHUH W DPA3BUTHH MO3HABATEIHHBIX YMEHHH W HX NPUMEHEHHH B y4eOHO-TIO3HABATENLHOM W y4ueOHO-
UCCIIeIOBATENbCKOM ACATEIILHOCTH, OCBOCHUH MPaBUII 0€30MacHOro 0OpalieHus ¢ BEIECTBAMHU B TOBCEHEBHOM YKHU3HU.
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— (DOPMHUPOBAHUE WHTEIUICKTYAJIBHO DA3BUTOM JMYHOCTH, IOTOBOM K CaMOOOPA30BAHHIO, COTPYIHHYECTBY, CAMOCTOSTEIBHOMY IIPHHSATHIO PELIEHHH, CIIOCOOHOM
aIanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HH;

— HampaBJICHHOCTh O0y4YEeHHsI Ha CHCTEeMaTHYeCKoe MpUOoOIeHHe 00yJaromuXcsl K CaMOCTOsTEIbHON 1MO3HABATEILHON AEATEIIbHOCTH, HAYYHbIM METOAaM MO3HaHUs,
(GOopMHPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrnieueHne YCIOBHA, CIIOCOOCTBYIONIMX MPHOOPETEHUIO 00YUYAIOIIUMHUCS OTBITA PAa3HOOOPA3HOW JEATEILHOCTH, MO3HAHUS M CAMOIIO3HAHHMS, KIIFOUCBBIX HABBIKOB
(KJIFOYEBBIX KOMIIETEHIIHH ), IMEIOIINX YHUBEPCAILHOE 3HAYCHHE ISl Pa3TUYHBIX BUIOB ACATEIBHOCTH;

— ¢opmupoBanue o0med (yHKIMOHANBHOW M €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM YHCJIE YMEHHH OOBACHATh M OLCHHUBATH SBJICHUS OKPYXKAIOLIETO0 MHpa,
UCIIOJIB3Ysl 3HAHUS U OIIBIT, IOJY4YEHHBIE IIPU U3Y4YE€HHH XUMUH, IPUMEHATh UX IIPU PELICHUH [IPOOJIEM B IIOBCEIHEBHOM XKU3HU U TPYAOBOU AEATEILHOCTH;

— (opmupoBaHue y 00yYaroIUXCsl TYMaHUCTHYECKUX OTHOIICHHWH, MOHUMAHHUSl [EHHOCTH XMMHUYECKUX 3HAHWH IS BBIPAOOTKH JKOJOTHYECKH IeNecoo0pa3HOro
TIOBEZICHUS B OBITY M TPYAOBOH IESTEIBHOCTU B LEJSIX COXPAHEHHS CBOETO 3/10POBbS M OKPYKaloLIel IPUPOTHON CPelIbl;

— pa3BUTHE MOTHBALMU K OOyUYCHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIMTAaHHMIO Ha OCHOBE YCBOEHHs OOIICUEIOBEYSCKHX LEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGMIIS U HAPABICHHOCTH AaJIbHEHINIEr0 00YUCHHMS.

O0u1ee yncio YacoB, OTBEAEHHBIX U U3yUSHHS XUMHUH HA YPOBHE OCHOBHOTO 0011ero o0pa3zoBaHus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2 daca B HEZIENMI0),
B 9 ki1acce — 68 yacoB (2 yaca B HEJIEIIO).

COJAEPKAHUE OBYUYEHHUS 9 KJIACC

BemecTBo M XMMHUYeCKasi peaKkIus

[lepunonnueckuit 3axoH. Ilepmommdeckas cuctema xummmuueckux siemeHToB J[. M. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHU CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBHIX TPEX MEPUOIOB, KAIUS, KAIbIUS U UX COCIUHECHUN B COOTBETCTBUHU C MOJIOKEHHEM 3JIeMEHTOB B [lepuonnyeckoit cucreMe U CTpOSHUEM HUX
aTOMOB.

CtpoeHme BEIIECTBA: BUILI XUMUYECKON CBSA3HM. THITBI KPUCTALTMYECKUX PEIMIETOK, 3aBUCHMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUTMUECKON PEIMIETKH W BHAA
XUMHUYECKOHN CBS3H.

Krnaccudukanust 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUYECKHE CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIIAaCCaM HEOPTaHWYECKUX COEIUHEHWIH,
reHeTHYecKasi CBSI3b HEOPraHUYECKHUX BEIIECTB.

Krnaccudukarust XMMAYECKUX pEaKIUi M0 Pa3InYHbIM MPU3HaKaM (10 YKCITY M COCTaBY YYaCTBYIOUIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3((EKTy, 0 N3MEHEHUIO
CTeTIeHel OKHCIICHHSI XUMHYECKUX JIEMEHTOB, 10 00PaTUMOCTH, TI0 YYACTHIO KaTalu3aTopa). IK30- ¥ SHAOTEPMUYECKHIE PEAKIINH, TEPMOXUMHUIECKUAE YPABHEHHS.

[TorsTHE O CKOPOCTH XUMHUYECKOH peakiuu. [loHsTre 00 oOpaTHMBIX M HEOOPATHMBIX XUMHUCCKUX Peakiusix. [IOHITHEe 0 TOMOTCHHBIX M T€TEPOTCHHBIX PEAKITHIX.
[Tondarue o katanusze. [londarue o xumMmuueckom paBHOBecuU. DaKTOPbI, BIUAIOLIUME HA CKOPOCTh XUMUYECKOM peaKUU U MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIUU, SJICKTPOHHBIMH OaJlaHC OKHCIUTEIbHO-BOCCTAHOBHUTEIbHONH peakinuu. CoCTaBICHHUE YpPaBHCHHHA OKHUCIIUTEIBHO-
BOCCTaHOBHUTEIBHBIX PEAKIHI C UCTIOIH30BAHUEM METOa AIEKTPOHHOTO OaaHca.

Teopus >SNEKTPOIUTHICCKOW ITUCCONMANNNA. DJIEKTPOIUTHI W HEIICKTPONHTH. KaTHOHBI, aHWOHBL. MeXaHW3M IUCCOIMAIMHA BEIIECTB C PA3IMYHBIMH BHUIAMH
XUMHYeCKOM cBsi3u. CreneHb quccoruaruu. CUIbHBIC U CITA0BIC JIEKTPOIIMTEI.

Peaknun noHHOTO OOMEHa. Y CJIOBUS MPOTEKAHUS pEeaKUii HOHHOTO OOMEHa, ITOJIHBIE ¥ COKpAaIEHHbIE HOHHBIE ypaBHEHMs peakiuii. CBOWCTBA KUCIIOT, OCHOBAaHUN H
COJICH B CBETE MPEACTABIICHUN 00 DICKTPOIUTHICCKON qucconnanuy. KauecTBeHHbBIE peaKIiy Ha HOHBL. [IOHATHE 0 THAPOIN3E COMEH.

Xumuueckuii IKchepumenm:

03HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIMIETOK HEOPraHWYECKHX BEIIECTB — METAIOB W HEMeTauioB (rpadura M ammasa), CIOXKHBIX BEHIeCTB (XJopHaa
HaTpHs), UCCICIOBAaHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEakIHH OT BO3ACHCTBHSA Pa3IMYHBIX (DaKTOPOB, MCCICAOBAHHE BJICKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB,
Tpoliecca JUCCOIMAIIMK KUCIIOT, IMejoueii U colieil (BO3MOXKHO HCIOJIb30BAHNE BHICO MATEPHATIOB), IPOBEACHIE OIBITOB, MJUTFOCTPUPYIOMINX MPU3HAKH MPOTCKAHUS PEaKITui
MOHHOTO oOMeHa (00pa3oBaHMEe OCaJlKa, BBIICICHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, HILTFOCTPUPYIOIIMX TPUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX pEaKuil (ropeHue,
peaxuy pa3iokKeHHs, COSIMHEHNs ), paCIlO3HABaHNE HEOPTaHMYECKUX BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEeaKIUi Ha HOHBI, pEIIeHNE SKCIIEPUMEHTAIBHBIX 3a/1ad.

HeMeTa/jIbl 4 UX COeAMHEHUS




OO011ast XapaKTepUCTHKA T'aJIOT€HOB. UCOOEHHOCTH CTPOCHMSI dTOMOB, XapaKTEPHbIE CTEINEHU OKHUCIECHMs. CTPOCHHUE M (PU3UYCCKHUE CBOMCTBA IIPOCTBHIX BELIECTB —
rajJjoreHoB. XMMHYECKHE CBOMCTBA Ha IpUMepe XJiopa (B3auMOJIEICTBHE C MeTaUIaM1, HEMeTaJllaMy, 1esio4aMu). XiaopoBoaopo. CossHast KUCI0Ta, XUMUYECKHE CBOICTBaA,
MoJTyueHue, puMeHeHue. JlelicTBre Xjaopa U XJIOpOBOJOPOa Ha OPraHu3M 4elloBeKa. BajkHelye XIopuabl U UX HaX0XKIEHUE B IPUPOJIE.

Ob6mas xapakreprucTika 31meMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIe cTeneHrn okucieHus. CTtpoeHune u (Qpu3mueckne CBOWCTBA MPOCTHIX
BEIIECTB — KHUCIOPOJa U Cephl. AJUTOTPOIHBIE MOIAU(PHUKAIINKE KHUCIOPOAa M Cephl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOAOpOA, CTpoeHUE, (PU3NUECKHE M XHMHUYECKHE
cBoiicTBa. OKCUABI cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKcHIOB. CepHasi KHCIOTa, (U3NYecCKue M XUMHUECKHE CBOicTBa (00IIMe Kak MPEACTaBUTENs Kiiacca KUCIOT U
cneruduueckre). XMMUIEeCKHe PEaKIIiH, JIeKallie B OCHOBE MPOMBIIIIIEHHOTO CII0co0a IMOy4YeHUs CepHOU KUCIoThL. [IpuMenenue cepHolt KUCinoThl. CONM CEpHOM KHCIIOTHI,
KadeCTBEHHAs peakius Ha cynb(aT-noH. Haxoxxaenne cepsl U e€ coenHEHNH B TPUPOIe. XUMHUECKOE 3arps3HEHNE OKPYKaIOIIEeH Cpebl COeNMHEHHMSIME CePBI (KHCIOTHBIE
JOKIH, 3arpsA3HEHNE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEeI0TBPAIECHUS.

OOmass xapakTepucTUKa 31IeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTENEHH OKUCIEHHA. A30T, PacHpoCTpaHEHHWE B MPUPOJE,
¢u3nyecKre U XUMHYECKre cBoicTBa. KpyroBopoT azora B mpupoae. AMMHUaK, ero GU3NYeCKre U XUMHUECKHEe CBOWCTBA, MONy4YeHHe U npuMeHeHne. Collu aMMOHUS, MX
¢u3nUecKue 1 XUMHUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJydeHue, QU3MYecKrne W XUMHUYECKHE CBOMCTBA
(oOmme Kak TpeACTaBUTENs Kilacca KHCIOT M crneuuduueckue). Mcmonp3oBaHue HUTPATOB M COJNEH aMMOHHMS B KaueCTBE MHHEPAIbHBIX yIOOpEeHHH. XHUMHYECKOE
3arpsi3HEHNE OKPYXKarollel cpelbl COSMHEHNUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHHE BO3yXa, MOYBBI M BOJoEMOB). Docdop, amtorponHsle Mogudukamuu Gocdopa,
¢usngeckue u xumuaeckne coiictea. Oxenn hocdopa (V) u hocdoprast kuciora, pusndecKkne U XMMUYECKHe CBOWCTBA, orydenne. Mcnons3oBanne pocdaToB B KauecTse
MUHEPaJIbHBIX YI0OpEHUH.

OOmas xapakTtepucTHKa 31eMeHTOB [VA-rpynmel. OcoO€HHOCTH CTPOCHHS aTOMOB, XapaKTepHBbIC CTENCHHM OKUCIIECHHS. YTIEpOA, auIOTPOIHBbIC MOAM(HUKAINY,
pacmpocTpaHeHne B MpHpone, Gpu3Ndeckne M XUMHUYeckue cBoicTBa. AxcopOrus. Kpyrosopor yriepona B mpupoae. OKcuasl yriepoja, ux (hU3WYecKue W XUMHUYECKHe
CBOICTBa, NeiiCTBHE Ha JKHUBBIE OpPIaHM3MBI, TOJIY4YEHHE M TPUMEHEHHE. DKOJOTHYECKHE INpOoOJeMBbl, CBsi3aHHBIE ¢ OokcuaoM yraepoxa (IV), rumoresza riobambHOTO
MOTETJICHNSI KIIMMAaTa, NapHUKOBBIKA 3¢ (eKT. YTroiapHas KUCIOTa U €€ coliu, NX (PU3nvYecKrue U XMMUYEeCKUe CBOMCTBA, MOJMyYeHne U mpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-noHEI. Mcrons30BaHNe KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CETTLCKOM XO3sICTBE.

IlepBoHavanbHBIE TOHATHS 00 OpPraHMYECKHX BEIIECTBaX KaK O COENMHEHHSIX yriepona (MeTaH, 3TaH, ITHWJICH, aleTHJIeH, dTaHOJ, TJIUIEPUH, YKCyCHas KHCJIOTA).
[TpupoaHbIE UCTOYHHMKH YTIEBOAOPOIOB (Yroib, NPUPOIHBIA ra3, He(Th), NPOAYKTH UX MepepadoTKu (OEH3MH), UX PoJib B ObITY M HpoMbIIUIeHHOCTH. [loHsATHE O
OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OellKax, YIIeBojaX — U UX POJIH B KU3HU YeloBeKa. MarepranbHOE €IMHCTBO OPTaHMYECKUX U HEOPTaHMYECKUX COeIUHEHUIA.

Kpewmnwii, ero ¢puzndeckie n XUMHYECKHE CBOWCTBA, MOdydeHne u npuMeHeHne. CoeanHeHus KpeMHuA B mpupoae. Obmuie npeacrasienns 06 okcuae kpemuus (1V) u
KpeMHUEeBOH Kucnore. CHIMKAThl, MX HCIOJNB30BaHWE B OBITY, B TPOMBIIUICHHOCTH. BakHeiilne CTpoWTeNbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, LEMEHT, OETOH,
xKene300eToH. [Ipo0nembl 6€30IacHOr0 UCIIOIB30BAHMUS CTPOUTEIBHBIX MaTEpHAIOB B TIOBCEIHEBHOM KU3HH.

Xumuueckuii sIxkcnepumenm:

U3yueHHe 00pa3lOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHON KHCIIOTHI, MPOBEACHUE KaYeCTBEHHBIX PEaKIMid Ha XJIOPHI-WOHBI W HAONIOJCHUE MPH3HAKOB HX
NPOTEKaHUs, OIBITHI, OTpaKalomue (HU3NUECKUE U XUMHUYECKHE CBOMCTBA TaJIOTCHOB W MX COCAMHEHHMH (BO3MOXKHO HCIIOJIB30BaHHE BHICOMATEPHATIOB), O3HAKOMJICHUE C
oOpa3namu XJIOpUAOB (TaJOT€HHUIOB), O3HAKOMIJICHHWE C oOpas3mamu cepbl W e€ COeIMHEHUSMH (BO3MOYKHO HWCIOJB30BaHHME BHICOMATepHANIOB), HAOIIOJEHHE Tpollecca
0o0yTaMBaHMs caxapa Mo JCHCTBUEM KOHIICHTPHUPOBAHHON CEPHOM KHUCIIOTHI, M3yYEeHHE XUMHUYECKUX CBOWUCTB Pa30aBIICHHOW CEPHOM KUCIIOTHI, IPOBEACHHUE KaYeCTBEHHOM
peakuu Ha CyiabhaT-uOH M HAOJIOJCHHE NpH3HAKa €€ NpPOTCKaHWs, O3HAKOMIIEHHE C (DM3MYSCKUMH CBOHCTBaMH a30oTa, (ochopa W UX COCAMHEHHH (BO3MOXKHO
WCIIONB30BaHKUE BUAEOMATEPHANIOB), 00pa3liaMu a30THBIX M (HOCPOPHBIX YIOOpEeHUH, MmoydeHne, cCoOupaHue, paclio3HaBaHUE W M3ydYeHHE CBOWCTB aMMHAaKa, IMPOBEICHIHE
KadeCTBEHHBIX pPeaklIuii Ha MOH aMMOHHS W QochaT-uoH W H3ydeHHe MPHU3HAKOB MX HPOTEKAHMS, B3aWMOJIEHCTBHE KOHIICHTPHPOBAHHON a30THOW KHCIIOTHI C MENbIO
(BO3MOYKHO HCIIOJIb30BaHHE BUACOMATEPUATIOB), M3YUCHHUE MOZEJCH KPUCTAIMYECKHX DPEHIETOK anMasa, rpadura, QyiiepeHa, 03HAKOMIIEHHE C MPOIECCOM aacopOLuu
PacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOWCTBOM MPOTHBOrasa, MolyuyeHue, COOMpaHue, pacro3HaBaHUe W U3yUYE€HHE CBOMCTB yTJIEKUCIIOrO ra3a, MpoBeACHUE
Ka4eCTBEHHBIX peaklunii Ha KapOOHAT M CHJIMKAT-WOHBI W M3ydeHHe MPHU3HAKOB WX MPOTEKaHUs, O3HAKOMIICHHE C MPOIYKIMEW CHINKATHOW MPOMBIIUICHHOCTH, PEIIeHIEe
9KCMEPUMEHTABHBIX 33/1a4 110 TeMe «BakHel11e HeMeTauIbl U UX COSTUHEHUSD.

MeTaJ/uIbI B UX COeIMHEHHS

OO0mmas xapakTeprcTHKa XUMHUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBaHWU WX monoxenus B [lepronndeckoli cucteme xumuiecknx sneMmeHToB J[. V. MenneneeBa u
cTpoerust arToMoB. CTpoeHHe MeTaIoB. MeTanmndeckas CBA3b M METAUTHYECKas KpUCTAIUTHYECKas pemeTKa. DIEKTPOXUMHYECKUH pAl HApsHKeHUH MeTaiioB. Pu3ndecKkne
1 XHMUYECKHE CBOWCTBa MeTamioB. O0mye crnocoObl momydeHust MeTasioB. [IoHsATHE 0 KOPPO3UK METauIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. Crassl (CTaib,
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TI{CII0OUHBIC MCTAILIBI: TTOJIOKCHHIC B 11CPHOTMUCCKOMN CHCTCME XMMIUCCKIX JJICMCHTOB J1. V1. MCH/CIICeBa, CTPOCHMNC MX aTOMOB, HAXOMKACHNC B IPHPOJC. WH3MUCCKIC |
Y XMMUYECKHEe CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U THAPOKCUIB! HATPHs U Kaius. [IpiMeHeHne menoYHbIX METAJUIOB U UX COEAMHEHUH.

[IlenouyHo3eMenbHbIE METANIBI MarHUW M KalbLUui: mojiokeHue B llepuommueckoit cucteme xumuyeckux siemeHToB JI. M. MenneneeBa, cTpoeHHE UX aTOMOB,
HaxoXkJeHne B mpupoje. Puszndeckue W XUMHUYECKHE CBOMCTBA MarHWsl W KalblWs. BaxxHeWimne coeAnHEHUS KajdbIHs (OKCHA, THAPOKCHM, conr). JKECTKOCTh BOIBI H
CIocoObI €€ yCTpaHeHNSI.

Amomunuii: nmonoxenue B Ilepuoanueckoit cucreMe xumuyeckux anemeHtoB J[. M. MennmeneeBa, cCTpoeHHE aToMma, HaxoxXieHHEe B mpupone. Dusznueckue u
XUMHYECKHE CBOWCTBA aIOMUHUS. AM(]OTepHBIE CBOCTBA OKCH/IA ¥ THAPOKCHIA ATFOMUHUSL.

Kenezo: nonoxxenue B Ilepuoanueckoit cucreMe xumuueckux sneMentoB [. 1. MenzeneeBa, cTpoeHre aTroMa, HaxoxJieHue B npupoje. Ousnyeckue U XMMHUUECKHE
cBoifcTra xene3a. Oxkcuapl, TuIpokcuasl U conu xenesa (II) u sxxenesa (I11), ux cocras, cBoiicTBa M MOITyUYEHHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C o0pa3llaMi METaJUIOB W CIUIaBOB, MX (DM3MYECKUMHU CBOWCTBAMH, H3y4YEHHE pE3yJIbTaTOB KOPPO3WH METAJUIOB (BO3MOXKHO HCIOJB30BaHHE
BHJIEOMATEPUAJIOB), OCOOCHHOCTEH B3aWMOJCHCTBHS OKCHIA KAJIBIMS U HATPHUS C BOAOH (BO3MOXHO HCIOJIB30BAHHME BUICOMATEPUAIOB), UCCICIOBAHUE CBOMCTB KECTKOMN
BOJIBI, TIPOIIECCa TOPEHUS Kelle3a B KUCIOPoie (BO3MOXKHO HCITOJIb30BaHUE BUICOMATEPUANIOB), IPU3HAKOB MPOTECKAHUS KAYECTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KajabIIHsl,
amrOMUHAA, ITUHKA, Jkene3a (1) u xeneza (1), memu (II), HaOromeHVE W oNMMCaHHWE MPOIECCOB OKPAIIMBAHMS IJIAMEHH WOHAMH HATpHS, KW W Kainblui (BO3MOXKHO
HUCIIOJIB30BAHUC BI/I)ICOMaTepI/IaHOB), HUCCIICAOBAHHUEC aM(bOTepHI)IX CBOWCTB THAPOKCHJA aIFOMHUHHUA W THAPOKCHJA HHWHKA, PCHICHUEC JSKCIICPUMCHTAJIBHBIX 3aJady IO TEMC
«Baxxnenmue MeTaubl U UX COCAUHEHUS.

XuMus 4 OKpY:KaUIas cpeaa

BemecTBa 1 MaTepuansl B TOBCEAHEBHOM KU3HN YeJIOBeKa. be3omacHoe MCTIOIh30BaHNE BEIIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas moMOIIb Mpu XMMHYECKUX
0XXorax v OTpaBJICHUAX.

XuMudeckoe 3arps3HeHUE OKPYIKAIOIIeH cpe/ibl (TIpeaenbHas TOMyCTUMast KOHIIeHTpalus BemecTs, ganee — [1JIK). Pons XxuMuu B penieHnu 3KOJI0THYECKUX TPOOIIeM.

Xumuueckuit IKcnepumenm:

M3y4deHue 00pa3IoB MaTeprajIoB (CTEKIIO, CIIAaBbl METAJIJIOB, ITOJIMMEPHBIC MATCPUAITHI ).

Mesicnpeomemnmnuie ceazu

Peanmzanms MeXnpeaIMEeTHBIX CBs3el NMpH M3YYSHHH XUMHH B 9 Kjacce OCYHIeCTBISIETCS Yepe3 MCIOIb30BaHKME KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
HOHSITI/Iﬁ, ABJIAIOMIUXCA CUCTEMHBIMU JJISI OTACIIBHBIX NIPEIAMETOB €CTECCTBEHHO-HAYYHOI'O ITUKIIA.

OO0Iue ecTeCTBCHHO-HAYyYHbIC TOHATHUS: HAYYHBIM (hakT, TUIOTE3a, 3aKOH, TEOpPHUs, aHAIM3, CUHTE3, Kilaccu(uKaius, MepUOUIHOCTD, HAOIIOICHUE, YKCIICPUMEHT,
MOJICITMPOBAaHNE, H3MEPEHUE, MOJICIb, SIBJICHHE, TAPHUKOBBINA 3(PHEKT, TEXHOIOTHS, MAaTEPUAIIBI.

®du3nka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIN/, H30TOMHI, PaJAHOAKTUBHOCT, MOJIEKYJIa, IIEKTPHYECKUHN 3aps/l, MPOBOIHHUKH, TTOTYTIPOBOIHHUKH,
JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJ0, 00hEM, arperaTHOE COCTOSHUE BEIISCTBA, ra3, PacTBOP, PACTBOPHUMOCTb, KPUCTAIMYECKAs PEHIETKA, CIUIaBbI, (U3UYCCKHUE
BEIUYMHBI, CAUHUIIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanne, Onocdepa, SKocrucTeMa, MUHEPAITbHBIC YIOOPEHUS, MUKPOAIIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIHHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIEC TTOPO/IbI, TIOJE3HBIC HCKOMAEMbIE, TOIUIMBO, BOHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI IIO XUMHHU HA YPOBHE OCHOBHOI'O OBIHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHEIS PE3yabTaThl OCBOCHHA NPOTpaMMbl OCHOBHOTO O6I]_IGFO O6paBOBaHI/I$I JOCTUTAKOTCA B XOJ€ O6y‘leHI/I$I XHUMHH B €IUHCTBC y‘le6HOI>’I W BOCHHUTATEIIbHOMI
JACATCIIBHOCTH B COOTBETCTBUHU C TpaJUIIMOHHBIMU pOCCI/IfICKPIMI/I COLMOKYJIBTYPHBIMH U OYXOBHO-HPABCTBECHHBIMU ILICHHOCTAMH, NMPUHATHIMU B 06H_I€CTBC IpaBuJIaMHu U
HOpMaMHU MMOBCIACHUA U CHOCO6CTBYIOT mpoueccaM CaMOITIO3HAHUA, CaMOpPa3BUTHUA U COLTMATIU3alIun O6yanOIHHXC$I.

JIMyHOCTHEIE PE3yabTaThl OTpaXarOT T'OTOBHOCTH o6yqafomnxc51 PYKOBOACTBOBATHCA CHUCTEMOM IIO3UTHBHBIX II€HHOCTHBIX OpI/IeHTaLlI/Iﬁ U pacHIMpC€HUC OIlbITa
JESATEILHOCTU Ha €€ OCHOBE, B TOM YHMCJIC B YaCTH:

1) MATPHOTHYECKOI'O BOCIIUTAHUSA:




LICHHOCTHOI'0 OTHOLUCHHUS K OTCYECTBCHHOMY KyJbTYPDHOMY, HCTOPMYECKOMY W HAyYHOMY HACJICAMIO, IHOHUMAHWS 3HAYCHUS XUMHUYECKOM HAyKH B OKU3HHU
COBpPEMEHHOT0 O0OIIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOH HH(pOpPMALMe O TEepelOBBIX IOCTIKEHHSX W OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XWUMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U OOILECTBA;

2) rpaskaIaHCKOT0 BOCIIUTAHUS:

MMpEACTaBJICHHUA O COUHMAIBHBIX HOPpMaX M IpaBHIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IIICCTB€HHO HOJIC3HOI71,
y4eOHOMCCIEA0BATEbCKOM, TBOPUECKOW M JPYTrHMX BHIAX MACATENBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOH COBMECTHOHM JIEATENLHOCTH MpPHU BBINOJHEHUH YUYeOHBIX,
MO3HABATEIbHBIX 3aay, BBHIIOJIHEHHH XMMUYECKUX SKCIEPHUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOINOHHUMAHHUIO M B3aMMOIIOMOIIHN B MpoOIecce 3TOH
y4eOHOM AeATeNbHOCTH, TOTOBHOCTH OLICHUBAaTh CBOE IIOBEJCHHWE M IIOCTYIKH CBOUX TOBapHUINEH € MO3UIMK HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMS
MIOCJIE/ICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHUS:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BELIECTBE U XMMUYECKOM PeaKkIiy, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABIIAIOLINE OCHOBY AJIS
MOHUMAaHHS CYITHOCTH HAYYHOH KapTHHBI MHpa, MIPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHUS MPUPOJIBI, B3AUMOCBSI3AX YEIOBEKa C IPUPOTHON Cpeoi, O poin
XUMHH B TO3HAHUH ATUX 3aKOHOMEPHOCTEH;

[I03HABATEJbHbIE MOTHUBBI, HANPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHMH IO XUMHM, HEOOXOAUMBIEC Uil OOBACHEHMs HAOJIOJaeMBIX IPOLECCOB U SIBJICHMH,
MMO3HABaTeNbHON, WH(OPMAITMOHHON M YHTATENhCKOW KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIEHOW PabOThI C y4eOHBIMH TEKCTaMH, CHPAaBOYHOM JHTEpaTypoil,
JOCTYIIHBIMU TEXHUYCCKUMU CPEACTBAMHA I/IH(bOpMaHI/IOHHI)IX TGXHOHOFHﬁ;

MHTEpEeC K OOYYEeHHIO M TO3HAHHIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K €CaMOOOpPa30BaHMIO, NMPOEKTHOM M HCCIENOBATENLCKOW AEATENBHOCTH, K
OCO3HAaHHOMY BBIOOpY HaNpaBJICHHOCTU U YPOBHS O0Y4€HUs B JallbHEHIIIEM;

4) popMupoBaHMA KYJIbTYPbI 310POBbS:

OCO3HAHHE LEHHOCTH XHM3HM, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIH 00pa3 XHM3HM, OCO3HAHUE MOCIEIACTBUH W HENpHITHE
BPEIHBIX MPHUBBIYEK (YITOTPEOIEHHS alIKOTOIsI, HAPKOTHKOB, KYPEHHS), HEOOXOANMOCTH COOIIOIeHHS TTPaBUI 0€30MaCHOCTH TPU 0OpaIleHHH ¢ XHMHYECKUMH BEIIeCTBaMH B
OBITY ¥ peaIbHOU KU3HH;

5) TpynoBoro BociuTaAHMSA:

MHTEpEC K MPAKTUYECKOMY M3y4YEeHHIO Mpodeccuil 1 Tpyda pasInyHOro poja, YBaKEHHE K TPYAy U pe3ysbTaraM TPYIOBOH NESITEIbHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUsS] TMpeIMETHBIX 3HAHWH MO0 XWMHHW, OCO3HAHHBIA BBHIOOD WHAMBHIYaTbHOW TPACKTOPHH MPOAOIDKEHHUS 00pa3oBaHHA C yYETOM JIMYHOCTHBIX HHTEPECOB H
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, yCMEHmIHOW Mpo(eCCHOHANBHONW NESTENbHOCTH M Pa3BUTHA HEOOXOAWMBIX YMEHHH, TOTOBHOCTH
aJlanTHPOBaThcs B IpodeccHoHaIbHOI cpene;

6) 3K0JI0rMYEeCKOT0 BOCIIUTAHUS:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOUHHUKY KH3HH Ha 3eMile, OCHOBE €€ CYIeCTBOBAaHHS, IOHUMaHUE IIEHHOCTH 3/I0pPOBOTO M 0€301MacHoro
o0pasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MYECKOMY M IICUXUYECKOMY 3J0POBBIO, OCO3HAHNE LIEHHOCTH COOJIIOJCHNUS MTPaBMil 0E€30MacHOTO MMOBEACHHUS
npu paboTe C BELIECTBAMH, a TAK)XKE B CUTYALMSIX, YTPOXKAIOLINX 310POBbBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOTydyaeMble TPH W3YYCHUN XUMUH, JJIS PEIIeHUs 3a/1a4, CBI3aHHBIX C OKPYIKAIOIIeH MPUPOIHON CpPeloi, Js MOBBIICHUS YPOBHS
9KOJIOTHYECKON KYJbTYpPbI, OCO3HAHUA FHO63JII)HOFO XapaKTepa 3KOJIOTHYCCKUX np06neM u HYTGI‘/'I X peUICHUA MOCPEACTBOM METOA0B XMMUH, S3KOJIOT'MYCCKOI'0 MBIINUICHHA,
YMEHUS pYKOBOJCTBOBAaThCS MM B IIO3HABATEIbHOM, KOMMYHUKATHBHOM U COLIMAIbHOM MPAKTHKE.

METAIIPEJJMETHBIE PE3YJIbTATbI

B cocraBe MeTanpeqMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIE sl (POPMHPOBAHMSI MHPOBO33PEHUS OOIIEHAYYHbIC MOHATHS (3aKOH, TEOpHs, MPUHIIMII, THIIOTE3a,
¢axT, cuctema, MpoLECC, HKCIEPUMEHT M APYroe.), KOTOPbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpEAMETax W IMO3BOJSIIOT Ha OCHOBE 3HAHUM M3 3THX
npeaMeToB  (opMUpOBaTH HpPEACTaBIEHHE O ILEJIOCTHOM HayyHOHW KapTUHE MHpa, M YHUBEpcajlbHble YdeOHble neiicTBus (IO3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
PETYISTUBHBIE), KOTOpPhIE 00eCIIeunBaIOT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIFHOMY TUIAHUPOBAHHIO U OCYIIIECTBICHUIO YYCOHOH JIesTeNbHOCTH.

Ilo3naBaTe/bHBIC YHHBePCAJbHbIC yYeOHbIe AeliCTBUSA

Ba3oBble 1oruueckue geicTBUs:

YMCHHA UCIIOJIB30BaATH HpI/IéMBI JIOTUYECKOT'O MBIINIJICHUA TIPU OCBOCHUU 3HAHUU: PpaCKpbIBaTb CMBICI XUMHNYCCKUX MOHATHH (BBI,ZIGIISITI) HX XapaKTCPHbIC NNPU3HAKHU,
YCTaHaBJIMBAaTh B3aWMOCBA3bL C JPYTrUMH HOHHTHHMH), HUCIIOJIB30BaTh IOHATHUA AJIA O6’LﬂCHCHI/IH OTACJIBHBIX q)aKTOB u ﬂBJICHHf/i, BI)I6I/IpaTI) OCHOBAaHUA U KPUTCPUU IJid




KJIACCU(MKALUKH XUMHYECKHX BEIIECTB M XUMMYECKMX pEaKLMM, yCTaHABIMBATH HNPUYMHHO-CICICTBCHHBIC CBSA3M MEXKAY OOBEKTAaMH W3YUEHHS, CTPOMTH JIOIMYCCKHE
pacCyKacHus (I/IHI[yKTI/IBHLIe, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I), J€J1aTh BbIBOAbI U 3aKJITFOYCHUS,

YMEHUE TNPHUMEHSATh B IpoLEcce IO3HaHUS NOHATHA (IpeAMETHbIE M MeETalpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOZEIH, HCIONb3YeMble B XWUMHH,
peo0pa3oBbIBaTh LIMPOKO NMPUMEHSIEMbIE B XUMHUH MOJEIbHbIC NMPEACTABICHUS — XUMHUYECKUH 3HAK (CHMMBOJ JIEMEHTA), XUMHUUYECKas (popMysa U ypaBHEHHE XUMHUYECKON
p€akuun — Mpu pEeUICHUN yqe6H0-H03HaBaTeHLHBIX 3aga4d, C y‘-IéTOM 9THUX MOICIIbHBIX HpeI[CTaBJIeHI/IP'I BBIABJIATE U XapaKTCPU30BaATh CYHICCTBECHHBIC IIPU3HAKN U3YYaCMbIX
00BEKTOB — XUMUYECKHX BEIECTB U XMMUYECKUX PEaKINi, BBISBISATH O0IIME 3aKOHOMEPHOCTH, TPUIMHHO-CIICACTBEHHBIE CBS3M U MPOTHBOPEYHS B U3y4aeMbIX Mpoleccax 1
SIBJICHUSIX.

Ba3oBble ucciienoBaTebcKue JeficTBUS:

YMCHHE HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HMHCTPYMCHTA IMO3HAHUSA, a TAKKEC B KAa4Y€CTBC OCHOBLI JISA (I)OpMI/IpOBaHI/Iﬂ THUIIOTE3bI IO IPOBEPKE
MIPABUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

IprUoOpETeHNE OIbITa 0 IJIAHUPOBAHMIO, OPraHW3alUKM U IPOBEICHUIO YYCHHYECKHUX SKCIEPHUMEHTOB, YMEHHME HaONIIOJaTh 3a XOIOM IIPOIEcca, CaMOCTOSITEIbHO
MPOTHO3UPOBATH €ro pe3ybTaT, GOpMYIHPOBaTH 000OIIEHUS U BBIBOJIBI IO PE3YJIbTATaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABISATH OTYET O POJICNIaHHOM pabore.

Padora ¢ nndopmanneii:

YMEHHUE BBIOMpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATh MHGOPMALUIO PA3IMYHBIX BUJIOB M (POPM IpEACTaBICHUS, MOJYyYacMyl0 M3 Pa3HBIX UCTOYHHUKOB (HAY4HO-
MOMyJISIpHAsT JINTEpaTypa XMMHYECKOTO COAEp)KaHWs, CIHpPaBOYHbIE IOCOOMS, pecypchl VHTepHeTa), KPUTHYECKH OIICHWBATh IPOTHBOPEYHMBYI0O U HEIOCTOBEPHYIO
MH)OPMAIHIO;

YMEHHUE NMPUMEHATH Pa3InYHbIe METOMABI U 3alpPOCHl MPH MOUCKE U 0TOOpe MH(OPMALKMU M COOTBETCTBYIOUINX JAHHBIX, HEOOXOAMMBIX JUIS BBINOJHEHUS y4eOHBIX U
MIO3HABATEIbHBIX 3a/ad ONPENENEHHOIO THIA, NPUOOPETEHHE ONbITa B 00JACTU HCIONb30BaHUA MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTMH, OBJIaJeHHE KYJIbTypon
AKTUBHOT'O UCIIOJIb30BAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM, CAMOCTOATCIILHO BBI6I/IpaTI> OIITUMAJIbHYIO q)OpMy mpeaACTaBJICHUA I/IH(l)OpMaHI/II/I " WUIIOCTPUPOBATHL PCIIACMBIC
3a7ayyl HECIOKHBIMH CXEMaMH, TuarpaMMaMH, IpyrumMu opmamu rpauku U X KOMOWHALUSAMY;

YMEHHUE UCIO0JIb30BaTh U AHATU3UPOBATH B IpoLiecce yueOHON U MCCIeI0BaTEIbCKON AESTEIbHOCTH HHPOPMALUIO O BIUSHUH NPOMBIIUIEHHOCTH, CEIILCKOT0 X03sicTBa
Y TPAHCIIOPTa Ha COCTOSIHUE OKPY Karollel MPUPOJIHONA CPEeIbI.

KoMMyHHKaTHBHBIEC yHHBepCcAJIbHBIE y4eOHbIe JelCTBUSA:

YMEHHS 3a7aBaTh BONPOCH! (B X0OJ€ Auaiora ¥ (WiaM) JUCKYCCHH) IO CYLIECTBY O00CYXIaeMoi TeMbl, (POPMYIHPOBAaTh CBOM NPEAJIOKEHUS OTHOCUTEILHO BBIOJIHEHUS
MpEJI0KEHHOW 3aa4H;

YMCHHA NMPEACTABIATE NOJYUCHHBIC PE3YJIbTAThI MMO3HABaTEIILHOM ACATCIIBHOCTHU B YCTHBIX U MHUCBbMEHHBIX TEKCTax; ACJIaTh MPE3CHTAIUIO PE3YJIbTATOB BBLINIOJIHCHUA
XUMHYECKOr0 SKCIEepUMEHTa (J1aOOpaTOPHOTO OMbITa, Ta0opaTopHON pabOTHI 10 UCCIICAOBAHMIO CBOHCTB BEIIECTB, yUeOHOIO IPOEKTA);

YMEHUS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMW IO3HABATEILHON M MCCIICAOBATEIbCKON AEATEIFHOCTH NP PELICHUH BO3HUKAIOMIMX Ipo0ieM Ha
OCHOBe y4éTa OOLIMX WHTEPECOB W COIIACOBAaHUS Mo3HWLUI (00CYXIeHus, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOPAWHALIUS COBMECTHBIX IEHCTBUH, ONpenesicHHe
KPHUTEPHEB 110 OLIEHKE Ka4eCTBa BHIIOJIHEHHOH pabOThl U JPYyTHE).

PerynsiTuBHbIe yHUBepcaJbHbIe y4eOHbIe AeliCTBUS:

YMEHHUE CaMOCTOATCIBbHO ONPEACIATE HEIN ACATCIbHOCTH, IUIaHUPOBATb, OCYUICCTBJIATH, KOHTPOJHUPOBATH H IIPpU HCO6XOIII/IMOCTI/I KOPPEKTUPOBATHL CBOIO
JEeSITeNBbHOCTD, BEIONPATh Hanboiee 3QpPeKTUBHBIE CIOCOObI peleHHs YUYeOHBIX U MO3HABATENBHBIX 33]a4, CAMOCTOSTENILHO COCTABIISTh MM KOPPEKTHPOBATH MPEJI0KEHHBIH
ITOPUTM JEHCTBUIl NMpH BBIOJHEHUH 3aJaHUN C y4ETOM IOJMYUYECHUS HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLUSIX, OLCHUBATh COOTBETCTBHE
HOJIy4E€HHOI'0 pe3yJIbTaTa 3asiBJICHHON LeJIM, yMEHHUE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, [IPEJIaraéMble B yCJIOBUH 3aJaHUN.

HHPEJIMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX PE3YJBTATOB IO OCBOCHHIO OO0S3aTEIBHOTO COJAEpIKaHUs, YCTAaHOBIEHHOTO NaHHOM (eaepalbHON pabodeld MporpaMMoM, BBIIEINSIOT:
OCBOCHHBIE O0Y4aIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHS U CHOCOOBI NEHCTBUIL, crienuduuyeckue Ui IPeAMETHON 00sacTu «XUMHS», BUIBI AEATEIBHOCTH 110 IOJIYYECHUIO
HOBOT'O 3HAHUA, €0 UHTCPIIPCTAIIUH, Hpe06pasoBaHmo " IPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HI)IX 1 HOBBIX CUTyallUAX.

K xoniy oOyueHus B 8 Kj1acce npeaIMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUaIOLINXCSl YMEHUIH:

®  PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJEKYJa, XMMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE BEILECTBO, CMECh (OIHOPOAHAS U

HEOJTHOPOJIHAS), BAIEHTHOCTh, OTHOCUTENbHAS aTOMHAs M MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBasl JOJSI XUMHYECKOTO
JJIEMEHTa B COCOUHEHUH, MOJISIPHBIH OOBEM, OKCHI, KHCJIOTa, OCHOBAaHHUE, COJIb, JIIEKTPOOTPUIATENILHOCTh, CTENEHb OKUCIICHHSA, XHUMUYecKas peakuus,




3(QPEKT peakiMH, SIAPO aTOMa, SIEKTPOHHBIM CIOW aTOMa, aTOMHasi OPOMTallb, PaJlyC aTOMa, XMMHUYECKas CBS3b, IIOJIAPHAs U HCIOJIPHAs KOBAJICHTHAS CBS3b,
WOHHas CBA3b, MOH, KATHOH, aHHOH, PacTBOP, MaccoBas J0JI BellecTBa (IIPOIIEHTHAs KOHIIEHTPAIKs) B pacTBOPE;

WTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHUX IMOHATUH U IPUMEHATH 3TH MOHSATHS [IPU OMMCAHWH BELIECTB U UX IPEBPaIleHUI;

HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY [UIS COCTaBICHUS (OPMYJI BEILIECTB U YPABHECHUH XUMHUYECKHUX PEaKLINH;

OTIpEeAETATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEANHEHUSX, CTENIEHh OKMCIICHHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX, IPUHAIIE)KHOCTh BEIIECTB K
omnpeneIEHHOMY KIIaccy COeIMHEHUH 1Mo GopMyiaM, BUI XUMHUECKOH CBSI3H (KOBaJICHTHAs M MOHHAS) B HEOPTaHUYECKUX COCTHHEHHSIX;

packpriBaTh cMbIch [lepuonuueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTpUPOBATh MOHUMAaHHUE EPUOANIECKOI 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT
ux nojuoxenus B Ilepuonuueckoit cucteMe, 3aKOHOB COXPaHEHUs! MAaCChI BELIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUEHUs, 3aK0OHa ABOTazipo;
OTMCHIBATh U XapaKTepu3oBarh Tadnuunyio Gopmy [leprnoauueckoll cHCTEMBl XUMUYECKUAX AJIEMEHTOB: Pa3linyaTh MOHATHUS «TJIaBHAs NOATpynna (A-Tpymnmna)y u
«mobouHast noarpymnna (b-rpynma)», masnsie u 6onblIMe TEPHUOABI, COOTHOCUTH 0003HaUEHHSI, KOTOphIe UMeIoTCs B Tabmuue «llepuonuyueckas cucteMa XUMHYECKHX
antementos Jl. . MenzneneeBa» ¢ 4UCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsil sipa, O0LIee YHUCIO 3JIEKTPOHOB U
pacIpeJeeHUE UX 110 3IEKTPOHHBIM CII0SIM);

KJaccu(pUIUPOBaTh XUMHYECKHE DIIEMEHTHI, HEOPIraHWYEeCKUE BEIECTBA, XUMHUECKHE peakuuu (M0 YUCIy M COCTaBY YYACTBYIOIIMX B PEaKIHH BEIIECTB, IO
TEIIOBOMY 3P DEKTY);

XapakTepru30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEUIECTB PA3MYHBIX KJIACCOB, MOATBEP)KIAs OMMCAHWE MPHMEpPaMH MOJEKYJSPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XHMUYECKUX PEaKLuii;

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH HMPOTEKAHHS XMMUYECKUX MPEBPALIECHUI B Pa3TUUHBIX yCIOBUSX;
BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB, MAacCOBYIO JOJIF0 XUMHUYECKOI'O 3JIEMEHTa Mo (HOopMyse COEAUHEHMS, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, IPOBOJUTH PAcU€Thl IO yPAaBHEHHIO XUMUYECKOHN peakiuy;

NPUMEHATH OCHOBHBIE ONEPAalUd MBICIUTEIBHON NESTENbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHME, O00OOILICHME, CHCTEeMAaTH3alMIo, KIacCU(pHUKALUIO, BBISIBICHUE
IPUYMHHO-CIIEACTBEHHBIX CBA3EH — IJIs1 M3YUEHUS CBOIMCTB BEILECTB U XUMHUECKUX PEaKIHi, eCTECTBEHHO-HayYHbIE METObI TIO3HAHNA — HAaOJII0AeHHEe, U3MEPEHNE,
MOJIEIMPOBAHNE, IKCIIEPUMEHT (PEaNbHbIN U MBICICHHBIN);

CIIeZIOBaTh MpaBHJIaM IOJIb30BAaHUSA XUMHUYECKOH MOCYNoW M JabopaTOpHBIM 0OOpYyIOBaHUEM, a TAKXKe MpaBHJIaM OOpAIIEHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUUSIMA [0 BBINOJIHEHUIO J1a0OPAaTOPHBIX XMMHYECKHX OIIBITOB IO IOJYYEHHIO M COOMpaHUIO ra3000pasHbIX BEIIECTB (BOIOPOAAa W KHUCIOPOa),
MIPUTOTOBJICHUIO PACTBOPOB C OIPENeIEHHOM MacCOBOW JOJeld pacTBOPEHHOTO BEIECTBA, IUIAHWPOBATH W TIPOBOJUTH XUMHUYECKHE HKCHEPUMEHTHI TIO0
pacIo3HaBaHHUIO PACTBOPOB ILEI0YEH U KUCIOT C IOMOLIbIO HHAUKATOPOB (JIakMyC, eHoI(TanenH, METUIIOPAHXK U JPYTHE).

K xon1y o0yueHus B 9 Kj1acce npeIMeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE IOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUaIOLINXCSI YMEHUH:

pacKpbIBaTh CMBICIT OCHOBHBIX XUMHUYECKHUX TMOHSATHNA: XMMHUYECKHM AJIEMEHT, aToM, MOJIEKYJia, UOH, KaTHOH, aHHWOH, MPOCTOE BEIECTBO, CIOXHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTCIICHb OKUCIICHHUS, XMMHUYECKas PEaKus, XUMHUUECKas CBA3b, TCILUIOBON 3(PQEKT peakiuu, MOoJb, MOJSAPHBIA 00BEM,
pacTBOp, AIEKTPOIUTHI, HEIJICKTPOIIUTHI, DIISKTPOIUTHYECCKAS JUCCOLMAIUS, PEaKIMd HOHHOIO OOMEHA, KaTallu3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMBbIC U
HeoOpaTUMBIE PeaKInH, OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIINY, OKUCIIUTENh, BOCCTAHOBHUTENh, OKHCIECHIE U BOCCTAHOBJICHUE, aJNIOTPOIHSA, aM(pOTepHOCTb,
XUMHUYECKas CB3b (KOBaJeHTHAs, MOHHAS, METAJUTMIECKAs ), KpUCTAIUIMIECKAs PEMETKA, KOPPO3US METAIUIOB, CIDIABhI, CKOPOCTh XUMHUIECKON PEaKIlni, IPeIeIbHO
nomyctumas konuentparus [1JIK Bemecta;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTh 3TU MOHATHUS IPU ONMUCAHUY BEIIECTB U UX NPEBpaALICHUI;

HCITOJIB30BaTh XUMHUIECKYIO CHMBOJIUKY JIJIS COCTABJICHUS (DOPMYJT BEIIECTB M YPaBHEHUH XMMHYECKUX PEaKITHIL;

ONpPEAEINSATh BAJICHTHOCTh U CTENEHb OKUCIEHUA XMUMHUYECKHX 3JIEMEHTOB B COEAMHEHHUSX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEMHEHMI 10 (opMyJiaM, BUJI XUMHUECKOU CB3U (KOBaJIEHTHAS, NOHHAS, METAJIMYECKasl) B HEOPTraHUIECKUX COCTUHEHHSX, 3apsi]l HOHA 10 XUMHUYECKON
(hopmyIie, XxapaKkTep cpelbl B BOAHBIX PACTBOPAaX HEOPTAaHHYECKUX COCTUHEHHN, THIT KPUCTAJUTMYECKON PEMETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbici [lepuonuyeckoro 3akona J[. VM. MenneneeBa W JAeMOHCTPHPOBATh €r0 MOHMMAHHUE: OMHCHIBATH M XapaKTEPU30BaTh TaOIMUHYIO (QOpMy
[lepuoanueckoil CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3jivuaTh MOHITHSA «IJIaBHas moarpymnmna (A-rpymnmna)» u «mobounas moarpynna (b-rpymma)», Manbie u
00JBIIIE TIEPUOJIBI, COOTHOCUTh 0003HAUEHUS, KOTOPhIE MMEIOTCS B MEPUOIMYECKON TaONnIle, C YUCIOBBIMH XapaKTePUCTUKAMU CTPOSHHSI aTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sapa, OOIIee YHCIO MICKTPOHOB W pacIpeleiicHue WX IO AJICKTPOHHBIM CIIOSM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUH
CBOICTB 2JIEMEHTOB U UX COCIMHEHUH B MpPEETIax MaJbIX IEPUOJOB U [JIABHBIX NOATPYII C YUETOM CTPOEHUS UX aTOMOB;




KIIACCU(MIIUPOBATE XMMHUYECKUE DJIEMEHTBI, HCOPraHNYECKHE BELIECTBA, XUMHUYECKHE PEAKLMM (110 YUCIY M COCTaBY y4YACTBYIOIIMX B PEAKLHH BELIECTB, 110
TernoBoMy 3¢ dekTy, o H3MEHEHHIO CTETIEHEeH OKUCICHUSI XUMHUYECKHX DJIIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) O0LIMEe W chenuduyeckue XUMHYECKHE CBOWCTBA NPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEP)KAAs OIMCAHUE TPHMEPaMHU
MOJIEKYJIAPHBIX ¥ HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKHUX pPEaKIni;

COCTaBIIATh yPABHEHUS AJIEKTPOJIUTHYECKON TUCCOLMAIINH KHCIIOT, IIeT0OYe M CoJieil, TIOJTHBIE U COKPAIIEHHBIE ypPaBHEHHUS PEaKIMi HOHHOTO OOMeHa, YpaBHEHHUS
peaxiuii, MoATBEPKAAIOIINX CYIIECTBOBAHNE T€HETHUECKOM CBSI3M MEKIY BEIIECTBAMH Pa3INYHBIX KIacCOB;

PacKphIBaTh CyIIHOCTh OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUH MIOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO 0ajlaHCca 3TUX PeaKLuii;

IIPOrHO3MPOBATh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT X CTPOCHUSI, BO3MOXXHOCTH IPOTEKAHU XUMUYECKUX IIPEBPAIECHHUI B Pa3IMYHBIX YCIOBUSAX;

BBIYUCJIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO OO XUMHUYECKOTO 3JIEMEHTa M0 (opMyse COeTUHEHUs, MACCOBYIO OO
BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOH peakIuy;

coOuroaTh MpaBWiIa IOJIb30BAHUS XMMHUYECKOH MOCYyHOH M 1a00paTOpHBIM OOOpYNOBAaHUEM, A TAaKKe IpaBHila OOpallleHHs C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSIMH IO BBITTOJTHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB IO MTOJYYCHUIO  COOMPAHHIO Ta3000pa3HbIX BEIIECTB (AMMHAaKa M YTIIEKHUCIIOTO ras3a);
MPOBOJNTH PEAKLUH, MOATBEPKIAIOIINE KAaUeCTBEHHBIH COCTAaB pa3lUYHBIX BEIIECTB: PAclO3HABAaTh OMBITHBIM MYTEM XJIOpUA-, OPOMHUA-, HOAUA-, KapOOHAaT-,
¢docdat-, cunukar-, cyiabdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI M HMOHBI U3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PacTBOPax HEOPraHUYECKUX
BEILECTB;

MPUMEHSTH OCHOBHBIE OIICPAIMY MBICIUTEIHHON JACATECIBHOCTH — aHAJIU3 U CHHTE3, CpaBHEHUE, 0000IIEHIE, CUCTEMATU3aIUIO, BBISBICHUE PUUYUHHO-CIICICTBEHHBIX CBS3CH
— JIJISl U3YYCHHSI CBOWCTB BEIIECTB U XUMUICCKUX PEAKIINH, €CTECTBCHHO-HAYYHbBIC METO/IbI TO3HAHUS — HAOIIOJICHUE, U3MEPEHHE, MOICTTMPOBAHHE, SKCTIEPUMEHT (peasTbHbII
Y MBICIICHHBIH ).

TEMATHYECKOE INTAHUPOBAHUE 9 KJIACC

KoauyecTBo yacon
Ne n/m HaunmMeHoBaHuUe pa3jeioB U TeM POIrPaMMBbI Beero KonTposbHbie IIpakTH4eckne 3;::3:::;;‘:;:::32:;;2
padoThI padoThbI
Pa3znen 1. BemecTBO M XMMHYeCKHE PEAKIMHU
11 [ToBTOpeHwue u yrirydneHne 3HaHUH OCHOBHBIX 5 1 0 Bubnuorexa LHOK
pazzienoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKHX pPEeaKIUi 4 0 0 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS TUCCOHAIIHSI. X UMHICCKHE 3 1 1 bubmuoreka [IOK
Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nen 2. HemeTanibl M MX coeAUHEHUS
21 OO0m1ast XapakTEePUCTHKA XUMHIECKHUX JJIEMEHTOB 4 0 1 bubmuoreka [IOK
' VIA-rpynmsl. ["anoresst https://m.edsoo.ru/7f41a636
29 OO0mr1ast XapakTEePUCTHKA XUMHISCKHUX JJIEMEHTOB 6 0 0 bubmuoreka [IOK
VIA-rpynnsl. Cepa u €€ coeTuHeHUSI https://m.edsoo.ru/7f41a636
23 OO6mrast xapaKTepUCTHKA XUMHUECKHIX DJIIEMEHTOB V A- 7 0 1 Bubmuoreka I[TOK
rpynnbl. A30T, pochop U UX COeAMHEHUS https://m.edsoo.ru/7f41a636
24 OO01as XxapakTepUCTHKa XUMHUIECKHUX 3JICMCHTOB 2 1 ) Bubmuorexa LHOK
IVA-rpynmsl. YIiaepoa ¥ KpeMHHUH B HX COSTUHEHUS httgs://m.edsoo.ru/7f4la636
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Hroro no pazpeny

25

Paznea 3. MeTa/sIbl 1 UX COeAMHEHHUS

. bubmauoreka [JOK
. O6mpe crolicTBa MeTaIIOB 4 0 https://m.edsoo.ru/7f41a636
. Bubmuorexa LHOK
32 Baxxneiiime Metaiuisl ¥ UX COSIUHEHNS 16 1 https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pasjnen 4. Xumus u okpy:xaomas cpeaa
41 B 3 0 Bbubauoreka LIOK
. eIIeCTBA M MAaTEPUANTBI B )KU3HU YEIIOBEKA https://m.edsoo.ru/7f412636
Hroro no pazaeny 3
bubmuoreka LIOK
Pesepsroe Bpems 3 0 https://m.edsoo.ru/7f41a636
OBHIEE KOJIUYECTBO YACOB 11O TIPOTPAMME 68 4

IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

KoandecTBO 4acosB

Ne n/mt Tema ypoka Bcero KonTpoabHbie IMpakTHyeckune Hata J1eKTpOHHBIE HHPpOBLIe
pPaGOTHI paGoTHI U3y4yeHust o0pa3oBaTeibHbIE pecypchl

1 [lepnonnueckuii 3akoH. [lepuonnyeckas cucrema 1 0 0 02.09 bubmuoreka [IOK
xumuueckux aeMenToB 1. . Menpeneera ) https://m.edsoo.ru/00adb59e

2 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB 1 0 0 04.09 bubmuorexa [{OK
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJIOB ) https://m.edsoo.ru/00adb6b6

3 Knaccudukanuus 1 HOMEHKIaTypa HEOPTaHUIECKUX | 0 0 09.09 Bubmuorexa LJOK
BEILLIECTB : https://m.edsoo.ru/00adb7e2

4 BuibI XUMHYECKOM CBS3H W THITBI KPUCTAILTHYECKUAX 1 0 0 11.09 bubmmoteka IJOK
peméToK ) https://m.edsoo.ru/00adbac6
KonTtponbsnas padora Nel mo teme «IloBTOpenne u

5 yriryOJieHne 3HaHWA OCHOBHBIX pa3/IelioB Kypca 8 1 1 0 16.09
KJ1acca»

6 Knaccudukanus XuMHUECKIX peakIyii 1o 1 0 0 18.09 bu6mmotexa IIOK
pa3IMYHBIM ITPU3HAKAM ) https://m.edsoo.ru/00adbeb0
ITonsiTHE O CKOPOCTH XUMHYECKOU PEAKLIUU. Bubnuorexa LJOK

7 1 0 0 23.09
[ToHsATHE 0 TOMOTCHHBIX M FeTEPOTeHHBIX PEaKITUIX https://m.edsoo.ru/00adbe9a

8| ammmoutie s exopocrs xmcerof peaKt | 0 0 2509 | Bubmorera LIOK

https://m.edsoo.ru/00adc28¢
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Bbubmuoreka LIOK

9 OKHCIIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKITUU 30.09 https-//m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTHUECKON TUCCOLIMALINH. 02.10 Bu6nuoreka IJOK
CwItbHBIC U cTTA0BIC DJICKTPOIHUTHI ) https://m.edsoo.ru/00adcd68
N Bbu6nuoreka IJOK
11 | MouHrie ypasHeHms peakimii 07.10 1} iips://m.edsoo.ru/00add44s
XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUH B
12 CBETE MPEJICTABICHUN 00 3JIEKTPOITUTUICCKON 09.10 bubmorexa HOK
’ https://m.edsoo.ru/00add5d8
JTIUCCOITUAITIH
13| mpeteramnent 06 anexrpomimimeckoi 1419 | Bubmorera LOK
pea p ) https://m.edsoo.ru/00add8b2
JIUCCOIIHAIMH
. bub6nmoreka IJOK
14 TowsTue 0 ruapommse conei 16.10 https://m.edsoo.ru/00add9d4
. bubmuorexa [IOK
15 O00011eHNE U cUCTEMAaTH3allN 3HAHWI 21.10 https://m.edsoo.ruw/00addd 12
16 IIpakTuyeckass padora Ne 1. «Pemenne 23.10 Bubmuorexa LJOK
IKCIEPUMEHTAJNbHBIX 3a1a4» : https://m.edsoo.ru/00addbfa
17 fgﬁlﬁfﬂiﬁﬁfnﬁﬁ&yﬁ'&’ anns 06.11  Dubmoreka IOK
p A IUHATLH. ) https://m.edsoo.ru/00addecO
XHMHYECKHE PEaKI[HH B PACTBOpax»
18 OO0mmas XxapakTepUCTHKA TaJIOTeHOB. XUMUIECKUE 1L.11 bubmuoreka [IOK
CBOICTBA Ha MPHUMeEpE XJI0pa ) https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConstHas KUCIO0Ta, XUMHUECKHe 13.11 bubmmotexa LIOK
CBONCTBA, OJyYCHHE, TPHUMECHECHHE i https://m.edsoo.ru/00ade104
20| lonyacrme conmod ruaors, mysenie c 1gq | Bromorexa IOK
Y > 13y ’ https://m.edsoo.ru/00ade348
CBOICTBY
21 Brluncnenus no ypaBHEHUSM XUMUYECKUX 20.11 bubmorexa IJOK
pEeaKImid, €CIIM OJMH M3 PEarcHTOB JIaH B M30BITKE ) https://m.edsoo.ru/00ade488
bub6nmoreka IJOK
22 OO0mias xapakTepucTHKa 31eMeHTOB VIA-rpymnmsl 25.11 https://m.edsoo.ru/00ade64a
33| copat o coonumeni s npupoe. Xauacexie. 2741 | bumoresa LOK
pb A pHpoe. ) https://m.edsoo.ru/00ade64a
CBOICTBa Cepbl
24 CepoBoaopoa, cTpoeHue, pu3nyecKue 1 02.12 Bubnuorexa LJOK
XUMHYECKHE CBOWCTBA ) https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCTIOTa, PU3NIECKHE U bubmmorexa IJOK
25 N 04.12
XUMHYECKHE CBOWCTBA, MPUMEHEHNE https://m.edsoo.ru/00adea28
2O XN ORI DCUIIL I CQULIC . OCHIORS 0. DUOZOTCR LIQK
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MPOMBIIUIEHHOTO cI10co0a MoTyuYeHHs: CEpHOR https://m.edsoo.ru/00adec8a
KHCJIOTHL. XMMHUYECKOE 3arpsi3HEHHE OKPY KaroIeit
Cpe/ibl COCTUHEHUSIMH CEPBI
27 Brrunciienne maccoBoi J0JId BhIX0a NPOyKTa 11.12 bubmuoreka [IOK
peakuuu ) https://m.edsoo.ru/00adec8a
1y | SO s YAty o1z B LOK
» Paclipoctpa PHpOE, ) https://m.edsoo.ru/00adeeat
XUMHYECKHE CBOWCTBA
29 AMMuak, ero pu3MIecKre 1 XUMHUIECKHE CBOWCTBA, 18.12 bubmuoreka LIOK
MoJTydeHNe W IpUMEHEeHHNe ) https://m.edsoo.ru/00adf004
30 IIpakTnyeckas padora Ne 3 o reme 23.12 bubmorexa IJOK
«IlonyyeHne aMmmMuaKa, M3y4eHUe ero CBOCTBY ) https://m.edsoo.ru/00adf180
31 A30THasI KUCIIOTA, €€ PU3NIeCKe U XUMHIECKHE 25.12 bubmuoreka [IOK
CBO¥icTBa ) https://m.edso0.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUSI B
Ka4eCcTBE MUHEPAILHBIX yI00peHHH. XUMHUYECKOe Bubnuorexa LJOK
32 . 30.12
3arps3HEHNE OKPYKArOIIEeH Cpeibl COeAMHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
33| ierore, fusmaccuns n xmmiacckne ovoforsa 3,01 | Bumorera LOK
’ ’ ’ https://m.edsoo.ru/00adf68a
NOJTy4YeHHUE
34 ﬂzﬁgnizii?xﬂe %%0(212—11;(1); gz;;aj{zfe]i{ene MPUPOIHOU 15.01 bubmorexa LHOK
P YAODP - arp PHpoaL ) https://m.edsoo.ru/00adfc20
cpennl dhochaTamu
35 Yraepoj, pacipocTpaHeHHE B IPUPOJIE, 20.01 bubmuoreka [IOK
(dU3NUECKUe U XUMHUYECKHE CBOHCTBA ) https://m.edsoo.ru/00adfd9c
OKCVHJIH yriaeposaa, nx Gu3nIecKue U XUMUIeCKUe Bubmiorexa IIOK
36 CBOWCTBA. DKOJIOTHUECKHE TPOOIEMBI, CBSI3aHHBIE C 22.01 )
https://m.edsoo.ru/00adfebe
okcuaoM yrirepoaa (IV)
n bubmuoreka I[JOK
37 YroapHas KHCIO0Ta U €€ COIH 27.01 https-//m.edsoo.ru/00ac006¢
38 PﬁﬁﬁTzzli;I;as:“E:sz:i(ﬂi‘:“:;)aTE\:leCTBeHHaﬂ 29.01 bubmorexa [IOK
y y "w ) https://m.edsoo.ru/00ae027¢
peaknysi Ha KapOOHAT-MOH
IlepBoHavambHBIE TOHATHS 00 OPraHUYECKUX bu6mmotexa [IOK
39 03.02
BEIIECTBAX KaK O COCIMHCHHSIX YIIIepoa https://m.edsoo.ru/00ae054¢
. Bubmuorexa LJOK
40 Kpewmnwuii u ero coennHeHUs 05.02 https-//m.edsoo.ru/00ac080a
» IIpakTnyeckas padora Ne S. Pemienune 10,02 BuGnnorexa LOK
IKCMEPUMEHTAJIBHBIX 32124 10 TeMe . Btins: o edson 0/00ac0b
CDIRICNIINGC HEMCT L LILI T 1} COCTITTCHID
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KonTpoabnas padora Ne3 no teme «BakHeiimue

Bbubmuoreka LIOK

42 HEMeTAJIbI M UX COeIUHEeHUD) 12.02 https://m.edsoo.ru/00ae0el 8
OO01mas XxapakTepUCTHKa XUMHUIECKUX SJIEMEHTOB —
MeTaJI0B. MeTammmaeckas CBsI3b U METaJUIHIeCKast bu6nmoreka IJOK
43 v . 17.02
KpHCTaJUIMYecKas peréTka. Gusnueckre CBOWCTBA https://m.edsoo.ru/00ae103e
METaJIOB
44 XUMHUYECKUE CBOICTBA METAILIIOB. 19.02 Bbubmuoreka LIOK
DIIEKTPOXUMHYSCKHHA DSl HAMPSHKEHUH METAJIOB ) https://m.edsoo.ru/00ael 156
O061mue crmocoOb! oydeHust MeTaiuioB. CIIIaBhbl.
Brruncnenus o ypaBHEHUSIM XUMUYECKUX bubmuoreka [IOK
45 . 24.02
PEaKIuii, eciii OJIUH U3 PEareHTOB COMCPIKUT https://m.edsoo.ru/00ael 156
IpUMECH
Bubmuoreka LIOK
46 [lonsiTHe 0 KOPPO3MH METANIOB 26.02 https://m.edsoo.ru/00ac] 278
Bbubmuoreka LIOK
47 [Henourbie MeTaLI! 03.03 https://m.edsoo.ru/00ae14b2
Bbu6nuoreka IJOK
48 OKcuabl ¥ TUAPOKCHUIBI HATPUS U Kaus 05.03 https-//m.edsoo.ru/00ae] 462
N N bu6nuoreka IJOK
49 [Ilenouno3eMeNnbHBIE METAIIIBI — KAJbIIUH U MarHUU 10.03 https://m.edsoo.ru/00ae] 5e8
. bubmuorexa [JOK
50 Baxueiinine coefTMHEHNS KaJIbLIHs 12.03 https://m.edsoo.ru/00ac] 5¢8
51 O000I11IeHUE M CUCTEMATH3AlIUS 3HAHU 17.03
i i bubmuorexa [{OK
52 JKEcTKOCTh BOIBI M CITOCOOBI €€ yCTpaHEHHUs 19.03 https://m.edsoo.ru/00ac 1886
53 IIpakTuyeckast padbora Ne 6 mo Teme 24.03 Bubmuorexa LJOK
"/KécTKkocTh BOABI M METOABI €€ ycTpaHeHus'" : https://m.edsoo.ru/00aelae8
. Bubmuorexa LJOK
> Amomunuii 26.03 https://m.edsoo.ru/00aelc64
. bubmuoreka LIOK
55 AmMoTepHbIe CBOMCTBA OKCHJIA M THAPOKCHIA 07.04 https-//m.edsoo.ru/00ae] c64
bubnuoreka IJOK
56 Keneso 09.04 https://m.edsoo.ru/00ael1d86
57 Oxcunpl, TuApOKCHIBI B conw xkenesa (1) u sxenesa 14.04 bubmuoreka [IOK
(TI) ) https://m.edsoo.ru/00ae35e6
58 O000I11IeHHE M CUCTEMATH3alIUs 3HAHHUI 16.04
$9 | swenepuenTatomx 3atan 10 Towe 2104 | BuGmorexa LIOK
pi A : https://m.edsoo.ru/00ae3de8
«BakHeiilne MeTaJLUIbI M UX COEeTHHEHHS
el e e bl o2 W1V AN e = RATa
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pEaKIuii, eciii OJIUH U3 PEarcHTOB JIaH B U30bITKE https://m.edsoo.ru/00ael750
WM COJIEPKUT MPUMeECH. BBIUnCIIeHNsT MaccoBOM
JTOJIA BBIXOJ1a TIPOAYKTA PEAKIINH
61 O0600mIeHNe M CHCTeMAaTH3aITNs 3HAHUN 1 0 0 28.04
62 KonTpoabHas padora Ned no reme «BaxkHeilne 1 1 0 30.04
METAJJIbl 1 UX COeTHHEHUN
63 BemiecTBa 1 Matepualibl B TOBCEIHEBHOM KU3HU | 0 0 05.05 bu6mmoreka IJOK
YyelIoBeKa https://m.edsoo.ru/00ae3f50
N bubnuoreka ITOK
64 XuMHUecKoe 3arpsi3HEHUE OKPYIKaroIIel cpebl 1 0 0 07.05 https://m.edsoo.ru/00ac4270
Bbubauoreka LIOK
65 Postb XuMuHM B pelieHnr IKOJIOTHIECKHUX MPOOIeM 1 0 0 12.05 https:/m.c dS(])_E).ru 100264270
66 Pe3epBVHLH71 ypok. O6001IeHne 1 cucTeMaTH3aIus 1 0 0 14.05 Bubnuorexa LJOK
3HAHUH https://m.edsoo.ru/00ac0d0a
67 PesepBHbIi ypok. O000IIEHNE 1 CUCTEMATU3AIINS 1 0 0 19.05 bubmorexa ITOK
3HAHUH https://m.edsoo.ru/00adb33c¢
63 PesepHbIil ypok. O000IICHNE W CHCTEMATH3AIIHS 1 0 0 21.05 bubmuorexa [IOK
3HAHMH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 68 4 7
IPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBI 9 KJIACC
Kona
NMPoBEPAEMOro IIpoBepsieMble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOM 00pPa30BaTeIbHONH NPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yabTaTa
1 Tlo Teme: «BeliecTBo U XUMHUYECKasi PeakiIus»
PaCKpBIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHSITUI: PACTBOP, SJAEKTPOIUTHI, HEANEKTPOIUTHI, IEKTPOIUTHIYECKAS JUCCOLUALINS, PEAKIIUU HOHHOTO
11 oOMeHa, KaTalm3aTop, XHMAYeCKoe paBHOBECHE, 0OpaTUMbIe U HEOOpaTHMbIE PEaKIWH, OKHUCIUTEIbHOBOCCTAHOBUTEIEHBIE PEaKIIuU, OKHCIUTENb,
’ BOCCTaHOBHUTEJb, OKHCIICHHE W BOCCTAHOBJICHHE, a/UIOTPONuUs, aM(OTEepHOCTh, XUMHUECKas CBsI3b (KOBAJCHTHAs, WOHHAs, METaJJIMYecKas),
KpHUCTANIMYECKas peméTKa, CIjiaBbl, CKOPOCTh XMMHUYECKOM peaKIuu
1.2 WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYCCKUX MOHATUN U IPUMEHSITh 9TU MOHITH IPY ONMCAHUY BEIIECTB U WX MPEBPAIICHUI
13 COCTaBJIATh YPABHEHUS 3JICKTPOJUTUYECKON IHUCCOLUMALMU KUCIIOT, LIEIOUYEH M COJIeH, MOJIHBIE W COKpAIIEHHbIE YPAaBHEHUS pEaKUU HOHHOIO
oOMeHa
1.4 pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENLHBIX PEAKIUN MOCPEICTBOM COCTABIICHHUS MICKTPOHHOr0 OamaHca dTUX PeaKITuil
1.5 IIPOBOJUTH PACYETHI 10 YPABHEHUIO XUMUYECKOM peaKkIMU
2 Ilo Temam: «HeMeTalibl M BIX COSTUHECHHS» B «MeTallJibl M iX COSTUHCHHS
21 XapaKTePU30BaTh (ONMHUCHIBATE) 06IJJI/IUC U criennuaeckre XUMIIECKUE CBOI‘/'ICTBE). MIPOCTHIX M CIIOKHBIX BEIIECTB, TTOATBEPKAAs ONMCAHNE TTPUMEPAMHU
MOJICKYJISIPHBIX M HOHHBIX YPaBHCHHHI COOTBETCTBYIOIIMX XMMHUCCKIX PEAKITU
oz T T T T e T e T T e T e e e T e T T e e
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S~
2.3 IIPOTrHO3HUPOBATH CBOMCTBA BEIIESCTB B 3aBUCUMOCTH OT HX CTPOCHUA, BOSMOXXHOCTHU IMMPOTCKAHMA XUMHUYCCKHUX HpCBan_IGHI/Iﬁ B PA3JIMYHBIX YCIOBUAX

CIIEZIOBaTh MpaBHJIaM IOJB30BAHUSI XUMHUUYECKOW MOCYNOW W J1abOpaTOpHBIM O0OpYAOBaHHEM, a TaKKe MpaBWiIaM OOpalleHUs] C BEleCTBaMHU B
2.4 COOTBETCTBHU C WHCTPYKIMSIMU IO BBIMOJHEHHIO JIAOOPATOPHBIX XUMHYECKHUX OMBITOB MO TOJNYYECHHIO W COOMPAHHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yTIeKHUCIIOTO rasa)

IPOBOAMTH PEAKIHMH, MOATBEPKAAOIINE KAaueCTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPUA-, OPOMHI, MOIHL,
2.5 kapOoHat, ¢ocdat, cumkar, cyiab(ar, THAPOKCHANOHBI, KATHOHBI AMMOHUSI, HOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPax
HEOpPraHWYECKUX BEIECTB

3 ITo Teme: «XUMHS U OKPYIKAOLIAS CPENA»

3.1 pacKpbIBaTh CMBIC] OCHOBHBIX XxuMuueckux noustuil: [1/IK BemiecTsa; Koppo3usi METAIIIOB

MPUMEHSAThL OCHOBHEIE OIEpaIliil MBICTUTEIFHON NEATeNFHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, OO0OOINCHWE, CHCTEMAaTH3allhiO0, BBISBICHUE
32 MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJIs M3Y4YEHHUS CBOWCTB BEIICCTB M XUMHUYECKUX PEaKIUH; €CTECTBEHHOHAYYHBIC METOMBI IO3HAHUA —
HaOII0JICHHEe, N3MEPEHUE, MOISTUPOBAHIE, IKCIIEPUMEHT (peabHBIN 1 MBICIICHHBIH )

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA 9 KJIACC

Kon IIpoBepsieMblii 3JieMeHT coAepKAHUS

1 BemecTBo u xumuueckas peakuus. [lopTopenue

[lepuonnueckuit 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB .M. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
1.1 XUMHUYIECKUX JIEMEHTOB TEPBHIX TPEX MEPUOIOB, KU, KAJBITUI U UX COSIUHEHUI B COOTBETCTBHH C TIOJIOKCHHUEM JIeMEHTOB B [leproaudeckoil cucreme
U CTPOCHHEM HX aTOMOB

CrtpoeHue BemecTBa: BUIbl XUMUUYECKOHN CBSI3U. THITBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKOIN peréTKY 1
1.2 BUa XUMHUUYECKOHU CBsI3H. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEMIECTB (MEKAYHApOHAs ¥ TpUBHANbHAs). XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIMXCS K pa3MYHBIM KIIACCAM HEOPTaHWYECKUX COCAMHEHUN, TEHETHYECKAs! CBSI3b HEOPTaHUYECKHX BEIECTB

Knaccudukanys XuMUYECKHX peakUuil 0 pa3IMYHbIM IpU3HaKaM (10 YHCIy M COCTaBY yYacTBYIOILMX B PEAaKLUH BEIIECTB, IO TEIUIOBOMY 3¢ddekTy, mo
1.3 W3MEHEHHWIO CTeTeHEeH OKHCICHHS XWMHYECKHX DJIEMEHTOB, MO OOpaTHMMOCTH, TO YYacTHIO KaTain3aropa). DK30- M SHAOTEPMHUYECKHE PEaKIuw,
TepMOXMMHUYECKHE ypaBHEHUs. [IoHATHE 0 CKOPOCTH XUMHUECKOHN peakIiuu

Ilonstue 00 06paTI/IMI)IX n HeO6paTI/IMBIX XUMUUYCCKUX PCaKIUAX. IlonssTHE O TOMOTCHHBIX H TE€TCPOIrCHHBIX PCAKIUAX. IlousaTre O XMMHYECKOM

1.4 paBHOBecuu. DakTOPHbI, BIUAIOIINE HA CKOPOCTh XUMHUYECKOM PEaKLUU U OJ0KEHHE XUMUYECKOT0 PABHOBECHS
15 OKHCITUTENTbHO-BOCCTAHOBUTENHBIE ~ PEAaKIWH, JJICKTPOHHBIM OallaHC OKHCIMTENBbHO-BOCCTAHOBHUTENbHOW peakuuu. CocTaBieHHEe ypaBHEHUH
OKHCIIUTEIEHO-BOCCTAHOBUTENLHBIX PEAKIIUH C NCIIOIB30BaHINEM METO/Ia 3JIEKTPOHHOTO Oananca
Teopus 3NEKTPONUTHUECKON AUCCOLUUALUU. DICKTPOIUTH U HEIIEKTPOIUTHL. KaTHOHBI, aHMOHBI. MEXaHW3M OUCCOLMALIMKM BELIECTB C Pa3IUYHBIMU
1.6 BHIIaMH XHMHUYECKOH cBs3u. CtemeHb nuccoruanui. CWIbHBIE M clla0ble DIIEKTPONMTHL. Peakimu MOHHOTO OoOMeHA. YCIIOBHS TPOTCKAHHS PEaKIIHiA

WOHHOTO OOMEHA, IOJIHBIE M COKpalIéHHbIE HOHHbIC ypaBHEHWs peakiuii. CBOWCTBa KHUCIOT, OCHOBAaHMW W COJIGH B CBETE INPEACTAaBICHHN 00
IEKTPOIUTHYECKON qucconmany. KauecTBeHHbIE peakiiy Ha HOHBI. [IoHATHE 0 THApOIN3E comei

XUMHUECKHH IKCIIEPUMEHT: 03HAKOMIJIEHHE C MOZAEISIMH KPUCTAUTUYECKUX PEIIETOK HEOPraHMYECKHX BEIISCTB — METAJUIOB U HEMeTawioB (rpadura u
anMasa), CJIOXKHBIX BELIECTB (XJIOpUAA HATpHA); HCCIENOBAHHE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM PEeakUuu OT BO3ICHCTBHUS pa3IMYHBIX (PaKTOPOB;
1.7 UCCIIEIOBAHUE JIEKTPOIPOBOJAHOCTH PACTBOPOB BEUIECTB, MpoIlecca JUCCOIMAIAM KHCIOT, IIelo4Yed u colei (BO3MOXXHO UCIONIb30BaHUE
BUIEOMATEPHAIIOB); TIPOBEJICHHE OIBITOB, HIUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHHs peakinii HOHHOTO oOMeHa (0Opa3oBaHHE OcCallka, BBIACICHUE Ta3a,
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Ppacinio3HaBaHMC HCOPraHM4CCKUX BCUICCTB C IIOMOIIBIO KAUCCTBCHHBIX peaKLII/Iﬁ Ha MOHBI; pCIICHHUC SKCIICPUMCHTAJIbHBIX 3aaa4

2 HemeTtaminl ¥ uX coOeAMHEHUS

OO61as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIC CTENeHU okucieHus. CTpoeHHe W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIICCTB — TaJOreHOB. XMMHUYECKUE CBOWCTBA Ha MpUMeEpe XJiopa (B3aUMOJICHCTBHE C METaJUIaMU, HEMETaIaMH, IiesiodaMu). XiaopoBogopoa. CorsiHas
KHCJIOTa, XUMHUYECKHE CBOICTBa, MOJIy4eHHE, NpUMEHeHue. [[eficTBUE Xjopa M XJIOpPOBOIOpPOAA HAa OPraHU3M 4eNIOBEKa. BaxHeilune XJIopuibsl U UX
HaxO0XJEHUE B IIPUPOLE

2.1

OO6mas xapakrepuctuka 3eMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC CTETICHN OKUCICHHs. CTpoeHre U (U3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOpPOJa M Cepbl. AJUIOTPONHbIE MOAW(GUKAIMKA KHCIOPOAa M cepbl. XMMUYeCKHue cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢usnyeckue U XxuMudeckre cBorcTBa. OKCHIBI Cephl KaK MPEACTABUTENIN KHCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (pU3MUecKrue W XMMHUYECKUE CBOWMCTBA
(oOrmmme Kak MpeACcTaBUTEIN Kiacca KUCIOT U crenuduaeckue). XMMHUIECKUE PEaKIH, JIeXkKaIIHe B OCHOBE MMPOMBIIIUICHHOTO CII0C00a TIOy9IeHHST CEPHOMH
kucnotel. [lpumenenue. Conu cepHON KHCIOTHI, KAUeCTBEHHAs! peakius Ha cynbdaTr-noH. HaxoxneHne cepbl U €€ cCoeNMHEHUH B pUpoe. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOLIeH Cpeibl COSAMHEHUSIMU Cephbl (KHCIOTHBIC JOXKIH, 3arpsI3HEHHE BO3AyXa U BOZOEMOB), CIIOCOOBI €r0 NPeI0TBPAILCHUS

2.2

OO01as xapakTepucTuKa 3ieMeHToB VA-rpyribl. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHUS. A30T, PaclpoCTpaHEHUE B IPUPOJIC,
¢usnyecKre U XUMHYeCKHe cBoiCTBa. KpyroBopor a3zora B mpupojie. AMMHUAK, €ro (U3NIeCKHe U XUMHUIECKHE CBOICTBA, IONy4YeHue U ipuMeHeHne. Conn
aMMOHMS, WX (HU3HYeCKHe W XWMHYECKHE CBOICTBa, NMpHMeHeHHne. KadecTBeHHas peakius Ha WOHBI aMMOHHS. A30THas KHCIIOTa, €€ IOJydueHHE,
¢u3nuecKue U XMMHUYECKHE CBOIcTBa (0OIIME Kak MpeACTaBUTENs Kiacca KHCIOT U crenuduyeckue). Mcmons3oBanne HUTPATOB W COJEH aMMOHUS B
KauecTBe MUHEPAIbHBIX yI00peHni. XUMUYECKOe 3arps3HEHHE OKPYKAIOIIEH Cpelbl COCMUHEHHSIMH a30Ta (KUCIOTHBIC JOXU, 3arpsA3HEeHHE BO3/yXa,
MTOYBHI ¥ BOAOEMOB)

2.3

®Docdop, ammorponaple Momupukanuu Qocdopa, duzmueckue n xumudeckue cporctBa. Okcup docdopa(V) u dochopHas KUCIOTa, QUINIESCKHE H

2.4 . .
XMMHYECKHE CBOMCTBA, MmosryueHue. Mcnonp3oBanue hocdaToB B KadecTBe MUHEPATBHBIX yI00peHHH

O6mas xapakTepucThka 3JeMeHTOB IVA-rpymmbl. OcOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC CTEIICHH OKHWCJICHHS. YTJIEPOMd, aUTOTPOITHBIC
MOU(UKALIMHU, PACTIPOCTPAHCHHE B MIPUPOJIE, PU3NUECKHE U XUMUYECKHE CBOMCTBA. AncopOuus. Kpyrosopot yriepoaa B nmpupoae. OKCHabI yriiepoza, ux
(u3nYecKre 1 XMMUYECKHE CBOMCTBA, JICHCTBUE HA JKUBBIC OPTaHU3MEI, MOJTYYCHHUE U MPUMEHCHUE. DKOJIOTUYECKUE MPOOIEMBI, CBS3aHHBIC C OKCHUIOM
yraepona(IV); rumoTe3a rio0ambHOTO TMOTEIDICHWS KIIMMaTa; MapHUKOBBIN 3¢ddexT. YrompHas kuciaota M €€ colu, X (U3NYECKHEe W XUMHUYECKHE
CBOfICTBa, HOJIyT-IeHI/Ie nu HpI/IMeHeHI/Ie. KaquTBeHHaSI peaKum[ Ha Kap60HaT-I/IOHLI. I/ICHOJII)3OBaHI/Ie Kap6OHaTOB B 6BITy, MCIOHUIIUHE, HpOMBIH_IJIeHHOCTI/I n
CEJIbCKOM XO035ICTBE

2.5

[lepBoHauambHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COSJAMHEHUSAX yriepoja (MeTaH, 3TaH, 3TWUJICH, alleTHIICH, dTaHOJ, TJIMICPHH, YKCYCHAs
2.6 kucaora). x coctaB u xumudeckoe crpoeHue. [loHsTHe 0 OHMONIOrHYeCKH BaYKHBIX BEUIECTBAX: )KUpaX, OeIKax, yriaeBoaX — ¥ X POJIA B KU3HU YeJIOBEKa.
MatepuaibHOE eMHCTBO OPTaHUYECKUX M HEOPTaHWIECKUX COSTMHEHUN

KpemHuii, ero ¢usuueckue 1 XMMHUYECKUE CBONCTBA, MOdy4ueHHe u npuMeHeHue. CoeanHeHUs: KpeMHusl B npupoae. OOmue npeacraBieHus 00 OKcuie
2.7 kpemams(IV) u xpemHueBoii kucnorte. CHIMKATHI, UX HCIONB30BAHKWE B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BaxxHeilne cTpouTenbHble MaTepHabl:
KepaMHuKa, CTEKJIO, IEMEHT, 0eToH, kene300eToH. [IpobieMbl 6e30macHOro UCTIONB30BaHUS CTPOUTEIBHBIX MaTEPHATIOB B IOBCEIHEBHOM KU3HH

XHUMUYECKHI 3KCTIEpUMEHT: U3yueHHe 00pa3Ii0B HEOPTaHMUECKUX BEIIEeCTB, CBOMCTB COJISTHON KHCIIOTHI; TPOBEACHNE KaueCTBEHHBIX pPeaKIUi Ha XJIOpHI-
WOHBI U HaONIOJeHNE TPU3HAKOB UX MPOTEKAHUS; ONBITHI, OTpakarolye (GU3NUECKUEe U XMMHUYECKHE CBOMCTBA TaJOreHOB M MX COCAWHEHUH (BO3MOXHO
UCIIOJIb30BaHKUE BHICOMATEPHAIOB); O3HAKOMIIEHHE C 00Opa3laM XJOPHIOB (TAJOr€HHIOB); O3HAKOMJIEHHE ¢ OOpasnaMu cepbl U €€ COeAMHEHHMAMHU
(BO3MOKHO HCIIOJIB30BaHME BUAEOMAaTepUalOoB); HaOJroleHHE Ipoliecca OOYyIVIMBaHMS caxapa IoJ AEHCTBUEM KOHLIEHTPHUPOBAHHOW CEPHON KHUCIIOTHI;
W3yueHHe XMMUYECKUX CBOMCTB pa30aBiIeHHON CEpHOW KHCIIOTHI, MPOBEACHUE KAaueCTBEHHOW peakUuu Ha cylnb(paT-uoH W HaOIro/eHHe MpHu3HaKa eé
MPOTEKaHUs; 03HAKOMJIEHHE ¢ (U3MYECKHMH CBOMCTBaMH a30Ta, ocdopa 1 ux coeaAnHEeHUH (BO3MOXKHO HMCIOJIb30BAaHHE BUACOMATEpHATIOB), 0Opa3maMu
a30THBIX U (ocOpHBIX YIOOpEHHUH; [T0IydeHne, COOUpaHue, pacllo3HaBaHUE U W3yYeHHE CBOMCTB aMMHaKa; IPOBEJCHNE KaUECTBECHHBIX PEaKLUil Ha MOH
aMMOHMS M (¢ochaT-HOH M HM3YUYeHHE NPU3HAKOB HMX IPOTEKAHWS, B3aUMOACHCTBHE KOHICHTPUPOBAHHOM a30THOH KHCIOTHI C MeEAbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BI/I,I[GOMaTepI/IaJ'IOB) H3ydeHHe MOJeNel KpPUCTAIMYECKHX pEmETOK anMasa, rpadura, ¢ysuiepeHa; O3HAKOMIICHHE C TponeccoM

UA\/UIJU]—\KIKI Puvluul}lexu_u/\ ‘W xr )ULI}U!LUIDUM IIPULKIDUL uJu, llUJA] AUILKI\./, \/qulyuxxxxu, Pﬂvlludll“uullll\/ xr ILJ] IVITYIV VDUTYIVID
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YIUICKUCJIOTO Ta3a; IMPOBCACHUC KAYCCTBCHHBIX peaKLII/Iﬁ Ha Kap6OHaT— U CUJIIMKAT-UOHbBI U U3YYCHUC IMPU3HAKOB HUX IMPOTCKAHUA; O3HAKOMJICHHC C
HpOHYKHHGﬁ CHIIMKATHOM IIPOMBIIINICHHOCTH,; PCINCHUE SKCIICPUMEHTAJIBHBIX 3a/1a4 110 TEMEC «BaxxHeime HeMeTaIUIBl U UX COCOUHCHUA)

MeTamisl 1 UX COCOMHCHUS

3.1

OO01mas xapakTepuCTUKa XUMUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHHWU WX IOJIOKeHUs B [lepmonnmyeckodl cucrteMe XuMH4Yeckux 3nemeHToB [1.1.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHne MeTauioB. MeTauindeckas CBsI3b U METaUIMYecKash KpUCTAUIMUeCcKas PeIéTKa. DIEKTPOXUMUYECKUN Psifl
HaIpPsKEHUI METAIIIIOB

3.2

du3nvecKkre 1 XUMIYEcKre CBoMcTBa MeTaiioB. O6mue crocoObl momydeHns MetaioB. [[oHsATHE 0 KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX
ot xoppo3un. CruiaBsl (cTanib, YyryH, JIOPATIOMUAHHIHA, OpPOH32) U UX MPUMEHEHUE B OBITY M IPOMBIIILIIEHHOCTH
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[Ilesounble MeTasuibl: nonoxeHue B Ilepuonnyeckoil cucreme xumuyeckux anemeHTos J[.M1. MenneneeBa; cTpoeHUE UX aTOMOB; HaXOXKIEHUE B IIPUPOJE.
Ousnueckre 1 XMMUYECKUE CBOMCTBA (Ha MmpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpHs W Kanus. [I[puMeHeHne MIeI0YHBIX METaJUIOB U MX
COEUHEHUN
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[IlenoyHO3eMeNbHBIE METAJIBI MarHUM U KajnbLui: mosioxkeHue B llepuogumueckoil cucreme xumudeckux sneMeHToB .M. MeHaeneeBa; cTpoeHUE UX
aTOMOB; HAXOXCHHE B Ipupoae. PU3NIecKne U XUMUIECKAE CBOWCTBA MarHus M KajbIlns. BakHeWIne coeTMHEHMSI KambITis (OKCH, THIPOKCH, COJIH).
JK€ctkocTh BOJIBI M cIIOCOOBI €€ ycTpaHeHHs
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Amomunanii: monoxxenue B [lepuoandeckoit cucreme xummudecknx anmeMeHToB .M. MenneneeBa; cTpoeHHe aToMa; HaXOXIIeHHe B mpupoze. Ousndeckue u
XMMHUYECKUE CBONCTBA aroMHUHUS. AM(OTEpHBIC CBOMCTBA OKCH/IA U THIPOKCH/IA ATFOMUHHS

3.6

Keneszo: monoxenue B [lepuoanueckoil cucteme xumudeckux anemeHToB [I.M1. MenneneeBa; cTpoeHue aToMa; HaxokJaeHHe B npupoze. Pusndeckue u
XMMHYECKUE CBOMCTBA kene3a. Okcuapl, ruspokcubl U conn xenesza(ll) u sxenesza(lll), ux cocrtas, CBOWMCTBA U MONTYYCHUE

3.7

XUMHUYECKHH SKCTIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3laMi METaJUIOB M CIUIABOB, UX (PU3MYECKUMHU CBOHCTBaMU; H3YUE€HHUE PE3YIIbTaTOB KOPPO3UU METAILIIOB
(BO3MOKHO HCIIONB30BAHUE BHIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOJEIHCTBUS OKCHAA KalbLUsl M HATpUs C BOJOH (BO3MOXHO HCIIOJIb30BAaHUE
BUIEOMATEPUAJIOB); UCCICIOBAHUE CBONCTB JKECTKOH BOJbBI; IIpollecca TOPEHUs XKejle3a B KUCIOpOoJe (BO3MOXHO HCIIOJIB30BAHUE BUIEOMATEPHUAIIOB);
MPU3HAKOB MPOTEKaHUsl KaYeCTBEHHBIX PEaKUUii HA MOHBI (MarHus, Kaublus, amoMuHus, nunHka, xenesa(ll) u sxemesa(lll), memu(ll); nabmonenue u
ONMCAaHME TPOLIECCOB OKPAIIMBAHUS IUIAMEHHM HOHAMU HATPHS, Kalusl M KajblUus (BO3MOXKHO MCIIONB30BAHUE BHICOMATEPHUANIOB); HCCIECIOBAaHUE
aM(OTEepHBIX CBOMCTB THAPOKCHIA ATIOMUHHUS M TMIPOKCHIA LMHKA; PEIIEHHE SKCIEPUMEHTAIbHBIX 3ajad 10 TeMme «BaxHelmme MmeTamisl U HX
COEIMHECHMUS

XuMMsL M OKpY’Karollas cpeaa

4.1

HoBbie MaTepuabl U TEXHOJIOTUU. BeliecTBa 1 MaTepuaibl B MOBCEIHEBHOMN XKU3HU YeJIOBEKa. XUMUS U 3JJ0pOBbe. be3onacHoe UCIoIb30BaHUE BEIIECTB U
XMMHUYECKUX pPeakiuii B ObITy. [lepBasi moMoIIb P XUMHYECKHX 03KOTaX M OTPaBJICHHUIX

4.2

OCHOBBI 3IKOJIOTHYECKONW TI'PaMOTHOCTH. XHUMHYEcKoe 3arpsisHeHue okpyskatomieir cpeasl ITJIK. Ponp XxumuM B pemIeHMHM 3KOJOTHUYECKHX MPOOIIeM.
[TpupoaHbIe ICTOYHUKH YTIIEBOIOPOJOB (YIoJib, IPUPOAHBIN I'a3, He(Th), MPOLYKTHI X MEPEPadOTKH, X POJIb B OBITY U MPOMBIIIICHHOCTH
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XUMHUYECKHI FIKCIICPUMEHT: M3y4YeHHE 00pa3I[0B MATEPUANIOB (CTEKJIO, CIIABBI METAJLJIOB, TIOJIMMEPHBIC MAaTCPUAIIBI)

MPOBEPSIEMBIE HA OI'D IO XUMHWHU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOM ITPOT'PAMMBI

OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

Koa nposepsiemoro IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yabTaTaM 02a30BOr0 YPOBHS 0CBOEHMSI 0CHOBHOM 00pa30BaTeIbHOI NPorpaMmbl
TpedoBaHMs OCHOBHOT0 00111er0 o0pa3oBaHus Ha ocHoBe PI'OC

HpCHCTaBHCHI/IeZ

O II03HABAaEMOCTH SBJICHHUH nmpupoabl, NOHUMAHHUC OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMUYCCKOM HAayKU Kak obmactu COBPEMCHHOI'O
€CTCCTBO3HAHMA, KOMIIOHCHTA 06H_Ieﬁ KYJBbTYPBI U HpaKTI/I‘IGCKOﬁ ACATCIIBHOCTH YCJIIOBCKA B YCJIIOBUAX COBPEMCEHHOI'O O6H_ICCTB3.; ITOHUMAaHHUEC

MCCTE XUMIT CDCIT DY X CCTCCIBCHIDIX HaOVR




R
12 0 HAYYHBIX MCTOAAaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIIBHBIX U TCOPCTUYCCKUX METOAAX UCCICAOBAHUS BCIICCTB U U3YUCHUS XUMUUCCKUX

peaKuHﬁ; YMCHHME HUCII0JIB30BATh MOACIN JIJIA 00BSICHCHUS CTPOCHHUSA ATOMOB U MOJICKYJI

o chepax mpodeccHOHATBLHON AEATETHLHOCTH, CBA3aHHBIX C XHUMHEH M COBPEMEHHBIMH TEXHOJOTHMSMH, OCHOBAHHBIMH Ha JOCTIKCHHSAX
1.3 XUMUYIECKOW HAyKH, YTO TMO3BOJUT OOYJAIOIIMMCS pacCMaTpHUBAaTh XHUMHIO Kak chepy cBoeil Oymymiei mpodecCHOHATHHONW AESITeIbHOCTH U
clIeNaTh OCO3HAHHBIN BEIOOP XMMHUHU KaK MPOQUIBHOIO IIpeIMETa PHU MepPexoJic Ha YPOBEHb CPEIHET0 0011ero o0pa3oBaHus

2 BJ'Ia):[eHI/Ie CHCTEMOM XMMHYCCKUX 3HAHUN 1 YMCHHE NTPUMCHATb CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOKHEHININE XUMHYECKHE TTOHITHS: XAMHUYECKHH DJIEMEHT, aTOM, MOJICKYJa, BEIIECTBO, IPOCTOEC M CIIOKHOE BEIIECTBO, OTHOPOIHAS H
HEOJTHOPOJIHAS CMECh, OTHOCHUTEIILHBIC aTOMHAs U MOJICKYJIIPHAs MacChl, KOJMYECTBO BEIECTBA, MOJb, MOJSpPHAs Macca, MOJSPHBIA 00BEM,
OKCHJI, KUCIIOTa, OCHOBaHHE, COJIb (CPE/IHSs), XUMHUYECKAsl PEaKIHs, PEaKIui COCUHEHUS, PEaKIMH Pa3IoKEHUs, PEaKINU 3aMEeIICHUS, PeaKIUH
oOMeHa, TeryioBoi 3(h(eKT peaknnu, 3K30- M IHIOTEPMUYECKHE PEaKIfH, PacTBOP, MACCOBas OIS XUMHUYECKOTO JJIEMEHTA B COCTWHEHUH,
MaccoBasi oM ¥ TPOLEHTHAsl KOHIIEHTPAIUsI BEIIECTBA B PACTBOPE, SAPO aTOMa, JIEKTPOHHBIHN CIIOW atoMa, aTOMHasi OpOHTallb, paNYyC aToMa,
BaJICHTHOCTb, CTEIICHb OKHUCJICHUS, XUMUYECKAsl CBS3b, JIEKTPOOTPULIATEIBHOCTh, MOJSIPHAS M HEMOJSpPHAs KOBAJIGHTHAsI CBS3b, MOHHAS CBSI3b,
METaJUIN9YecKasi CBs3b, KPHUCTAJUIMYECKas peméTka (aToMHas, WOHHAS, METaJUTMYecKas, MOJEKYJApHas), WOH, KaTHOH, aHHOH, JJIEKTPOIUT U
HEDJICKTPOIIUT, JJIEKTPOIUTHYCCKAS TUCCOIHAITNS, PEAKIMH HWOHHOTO OOMEHA, OKHCIHMTEIHHO-BOCCTAHOBHUTEIBHBIC PEAKITNH, OKHCIUTEIb H
BOCCTAHOBUTEJb, OKHCICHHE M BOCCTAHOBJICHUE, JJICKTPOJU3, XMMHUYECKOS PABHOBECHE, OOpaTMMBbIE M HEOOpAaTHMBIC PEaKIUH, CKOPOCTh
XUMHYECKOM peakinu, katanuzatop, [1JIK, koppo3usi MeTaJljioB, CIIJIaBbI

2.1

OCHOBOIIOJIAararoue 3aKOHbI XMMHUU: 3aKOH COXPAHCHUA MACCHI, HepI/IOZ[I/ILICCKI/Iﬁ 3aKOH J_II/I MCH,I[CJ'ICGB&, 3aKOH INIOCTOAHCTBA COCTaBa, 3aKOH

2.2 ABoraJipo

2.3 TCOPUH XUMUHU: ATOMHO-MOJICKYJISIpHAsA TCOPUsA, TCOPUS SHCKTpOHHTHqCCKOﬁ AUCCOoIMaIun

3 Brnanenne ocHOBaMHU XMMHYECKOM IpaMOTHOCTH, BKJIFOUAIOIIIEH:

yMEHHUE MPaBUILHO UCIIOIB30BaTh U3yUCHHBIE BEIIECTBA U MaTepHalibl (B TOM YMCIIe MUHEPAJIbHbBIC YA0OPEHNUS, METAJUIbI M CIUIABbI, IPOIAYKTHI
nepepadOTKH MPUPOAHBIX UCTOYHUKOB YTJIEBOAOPOAOB (YIJIA, MPUPOIAHOTO Ta3a, He(TH) B OBITY, CEIBCKOM XO3SMCTBE, Ha MPOU3BOACTBE U
MOHUMAaHNEe 3HAYCHUS KUPOB, OENKOB, YIJIEBOJIOB JJisi OpraHM3Ma 4YelOBEeKa; YMEHHE MPOTHO3HPOBATH BIHUSHHUE BEUICCTB M XUMHUYECKHX
MIPOLIECCOB HA OPraHU3M YeJIOBEKa U OKPY’KAIOUIYIO IPUPOJIHYIO Cpery

3.1

3.2 yMEHHUE WHTETPUPOBATh XUMHUECKIE 3HAHUS CO 3HAHUSAMH JIPYTUX yUeOHBIX MTPEMETOB

HaJIM4Yhe OmbITa padOoThl C Pa3TUYHBIMM HCTOYHUKAMHU HHQOpPMAlUK MO XUMHUH (HaydyHas ¥ HayYHO-TIOMYJSpHas JHUTEparypa, CIOBapH,

33 CIIPABOYHUKH, HHTEPHET-PECYPCHI)

YMCHHE 00BEKTHUBHO OLICHHUBAThH I/IH(bOpMaIlI/IIO 0 BCHICCTBAX, UX MPEBPAILICHUAX U MPAKTUYCCKOM MMPUMCHCHUN U YMCHHUE UCIIO0JIb30BaATh et JUIA

34
penieHns y4eOHO-TI03HaBaTENbHBIX 3a1a4

Brnagenue ocHoBamMH TMOHSTUWHOTO ammaparta W CHMBOJIMYECKOTO $3bIKA XWMHUHU IS COCTaBICHUS (OPMYJI HEOPraHMYECKUX BEIICCTB,
ypaBHEHUH XMMHUYCCKHUX PEeakIiii; ocHOBaMH XxuMudeckoil HoMeHKIaTyphl (IUPAC u TpuBHaAIEHON)

YMeHne oOBICHITH CBSI3b MOJOXKEHHS dieMeHTa B [leproanueckoii cucTeMe ¢ YMCIOBBIMH XapaKTePUCTHKAMH CTPOCHUS aTOMOB XHUMUYECKIX
5 JJIEMEHTOB (COCTaB U 3apAn siApa, 00IIee YUCIIO dJEKTPOHOB), pacpeesieHHeM IEKTPOHOB TI0 YHEPTETUIECKIM YPOBHSIM aTOMOB IIEPBBIX TPEX
TIEPHOJIOB, KAJTHS W KAJIBIIH

[IpencraBnenne 0 MepUOTUUIECKON 3aBHCHMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPUIATENBHOCTH), MPOCTHIX U
6 CIIO’KHBIX BELIECTB OT TOJIOKEHHs 31eMeHTOB B lleproandeckoil cucteme (B MaibIX NEPUOAAX M TJIABHBIX MOATPYINAX) M AJIEKTPOHHOTO
CTPOEHHUs aToma

7 YMeHue KiacCupHUIMPOBATh:

7.1 XUMHUYCCKHEC DJICMCHTEI

7.2 HEOPraHWYEeCKHE BEIICCTBA




73 XUMHYECKUE PEaKIIUN
8 YMeHue onpeaesiTh:
8.1 BaJICHTHOCTb U CTENEHb OKUCIICHHSI XHMUYECKUX DJIEMEHTOB, 3apsi HOHA
8.2 BH/I XUMUYECKOH CBSI3U M TUIl KPUCTAJUIMYECKOH CTPYKTYPhI B COSAMHEHHUSIX
8.3 XapakTep CPeabl B BOJHBIX PACTBOPAX BEIISCTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIHUTENb U BOCCTAHOBUTEIb
9 YMeHne xapakrepu30BaTh GU3NIECKIE U XUMUYECKIE CBOMCTBA:
9.1 MPOCTHIX BeMIECTB (KUCIOPOMA, O30H, BOJOPOJ, IpaduT, aama3, KpeMHHH, a30T, ¢docdop, cepa, XJIOp, HATPUMA, KalnHWid, MarHUH, KaJIbIIHd,
ATIOMUHUH, JKeTe30)
CJIOKHBIX BEIECTB, B TOM YHCII€ X BOJHBIX PacTBOPOB (BO/a, aMMHUAK, XJIOPOBOJOPO/I, CEPOBOIOPOT, OKCHIIBI M THAPOKCHABI MeTaiuioB [-I1A
9.2 rpymm, amomunust, meau (11), nuaka, sxenesa (11 u 1), okcunst yrinepoaa (I1 u IV), kpemuust (IV), azora u docdopa (II1 u V), cepst (IV u VI),
CCpHUCTAasl, CepHasi, a30TUCTasl, a30THasl, (hocopHasi, yrojipHasi, KpeMHUEBAs] KUCJIOTA U MX COJIH)
93 MPOTHO3MPOBATE 1 XapaKTEPU3OBATE CBOICTBa BEIICCTB B 3ABHCHMOCTH OT MX COCTaBa U CTPOCHMS, PUMEHEHHE BELICCTB B 3aBHCHMOCTH OT HX
CBOWCTB, BO3MOXKHOCTh IPOTEKAHUS XUMHUYECKUX MTPEBPAIICHUHN B PA3JIMYHBIX YCIOBUIX
10 YMeHHe cOCTaBIsITh MOJICKYJISIPHBIC U HIOHHBIC YPAaBHEHHSI PEAKIIHiA, B TOM YHCJIC:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHI
10.3 WTIOCTPUPYIONIMX XUMHIECKHAE CBOMCTBA M3YUCHHBIX KJIACCOB (TPYIT) HEOPIraHUYECKUX BEIICCTB
10.4 MTOATBEPKIAAIONTIX TEHETHYCCKYIO B3aUMOCBS3b MEXKTY HUIMHU
11 YMeHHe BEIYHCIIAT (IPOBOANTH PACUETHI):
11.1 OTHOCHTEIHHYIO MOJIEKYIJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIFO XUMHUECKOTO JIEMEHTa B COEIMHEHUHT
11.2 MAacCOBYIO JIOJIFO BEIIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €r0 Maccy, 00beM Ira3oB
11.4 10 YPaBHEHUSIM XUMUYECKUX PEaKLIUi 1 HAXOAUTh KOJMYECTBO BEIIECTBA, 00BEM M Maccy peareHTOB WM POJYKTOB PEaKIIUU
12 Bnagenue (3HaHUE OCHOB):
121 OCHOBHBIMH METOJIaMH HAayYHOTO TIO3HaHUs (HAOII0/IeHHEe, U3MEPEHHE, SKCIIEPUMEHT, MOCTHUPOBAaHNE) IPH U3yUYCHHUHN BEIIECTB H XMMUYECKUX
SIBJICHUI; yMeHHe c(hOpMYyJIMPOBaTh MPOOIEMY U MPEITIOKHUTh ITyTH €€ pEIICHUs
12.2 0e3onacHol pabOThl ¢ XUMHUYECKUMH BEIIECTBAMHU, XUMUYECKOH Mocy 101 U 1abopaTopHbIM 000pyI0BaHUEM
npaBWiIaMu 0€30MacHOro OOpalleHHs ¢ BEIECTBAMH, UCIIOJIb3YEMbIMU B TIOBCETHEBHOM JKHU3HU, MPAaBUIIAMH MTOBEJCHUS B 1IETSX cOepeKeHus
12.3 3JI0POBbSl U OKpY>Karollleil MPUPOJHON CpeAbl; MOHUMaHKUe Bpena (OMacHOCTH) BO3ACHUCTBHS HA KHMBBIE OPraHW3Mbl ONpPEACIEHHBIX BELICCTB,
coco00B YMEHBIIICHHUS U MPEIOTBPAIIICHUS WX BPEIHOTO BO3ICHCTBUS
13 Hannuune nmpakTHYeCKUX HABBIKOB IUIAHUPOBAHMSI M OCYIIECTBICHHUS CIEAYIONNX XUMHUYECKUX HKCIIEPUMEHTOB:
131 H3y4YeHHE U ONHcaHne GU3NIeCKuX CBOfICTBVBeHleCTB; O3HAKOMJICHHE C (PU3MUYECKUMHU ¥ XUMHUYCCKUMU SBICHUSIMH; OTIBITHI, WILTIOCTPUPYIOLIHIE
MIPU3HAKY MPOTEKAHUS XUMUYECKIX PEeaKIni
13.2 HM3YUYEHHE CIIOCO00B pa3JIeICHIS CMECEH
133 TOJIYEHHE KHCIIOPO/A H H3YUCHINE €ro CBOWCTB; NOITy4eHne BOAOPO/A H H3YHEHHE ET0 CBOWCTB; MOJIyYE€HUE YTIIEKHCIIOTO ra3a U U3y4eHUe ero
CBOWCTB; MOJTydeHNe aMMHaKa M H3yUIeHHE €r0 CBOWCTB
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13.5 MIPUMEHEHUE MHIUKATOPOB (JIAKMyca, METHIIOpaHka U (heHoNTaIenHa) JJIs ONPEACICHUS XapaKTepa Cpe/ibl B PACTBOPAX KUCIIOT U IIEIOYeH
WCCIIC/IOBAHUE U OINUCAHUE CBOMCTB HEOPraHUYECKHX BEIICCTB PA3JIMYHBIX KJIACCOB;, M3YUCHUE B3aUMOJICHCTBHS KHCJIOT C METAIAMH, OKCHIAMHU

13.6 METAJIOB, PACTBOPUMBIMH M HEPACTBOPHMBIMH OCHOBAaHUSMH, COJISIMH; TOTYYCHUE HEPaCTBOPHMBIX OCHOBAaHWH; BBHITECHEHHE OJHOTO MeTallia
JIPYTHM U3 PacTBOPa COJIH; HCCIIe0BaHNEe aM(OTEPHBIX CBOMCTB TMIPOKCHIOB aTIOMUHIS U ITMHKA

13.7 pelIeHne SKCIePUMEHTANBHBIX 3a1ad 1Mo TemMaM: «OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX COCTUHEHHN»; «DNEKTPOIUTHUYECKAs TUCCOLIUAIIHD;
«BaxkHeillre HeMeTaulbl U UX COEAMHEHU; « BaxkHelne MeTallibl U UX COEAMHEHHUS
XUMHUYCCKHE OKCIECPUMEHTHI, WJUTIOCTPUPYIONIME MPHU3HAKK NPOTEKaHHWs peakluii HMOHHOrO OOMEHa; KauyeCTBCHHBIC pEaKIMU Ha

13.8 MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HOHBI: XJIOPUA-, OPOMUI-, HOIU-, CYIbdat-, pocaT-, kKapOoHAT-, CHITUKAT-aHUOHBI, THAPOKCHI-MOHBI,
KaTHOHBI aMMOHHUS, MarHHS, KaJbIIHs, ATFOMHUHUS, Jkeie3a (2+) u xenesa (3+), meau (2+), 1iuHKA

14 YMeHue:
14.1 MIPEJICTABJIATh PE3YJIbTAThI SKCIIEPUMEHTA B JOPME BBIBOJIOB, IOKA3aTEILCTB, IPa()UKOB U TAOJIMII U BBISBISTH SMIUPHYCCKUE 3aKOHOMEPHOCTH
142 YCTaHABJIMBATh CBSI3U MEXK/Y PeaibHO HAOJIIOAEMbIMH XMMUYCCKUMHU SIBJICHUSAMHU M MPOIIECCAMH, MPOUCXOSAIIUMU B MAaKpo- U MHKPOMHUDE,

O0OBSICHATE IMPHUYHHBI MHOFOO6pa3I/I$I BCIICCTB

HEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, IIPOBEPSEMBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMWHU

Kon IIpoBepsieMblii 2J1€eMEHT COIEPKAHUSA
1 [TepBoHaYaATbHBIC XUMUYECKUE TTOHITHS
1.1 UwncTele BemnecTBa M cMecr. CiocoObl pa3aeneHus cMecei
1.2 ATOMBI B MOJIEKYJIbI. XUMHUYeCKHe d1eMeHThl. CHMBOJIBI XHMHYECKUX AJIEMEHTOB. IIpocThle  C0KHbIE BEIIECTBA.
1.3 Xumudeckas popmyia. BaJeHTHOCTE aTOMOB XUMHUYECKUX 3J1eMeHTOB. CTenIeHh OKMCIICHHUS
1 4 3aKoH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAsE aTOMHasi Macca. OTHOCHTENbHAS MOJIEKYJspHas macca. MaccoBas J0JSI XHMAYECKOTO DJIEMEHTa B
COCMHEHUHU
1.5 KommuectBo BemecTa. Mojib. MosipHas Macca. MoJisipHBI 00hEM ra3oB. B3anMOCBsA3bh KOJMYECTBA, MACCHI M YHCIIAa CTPYKTYPHBIX SIMHUIT BEMIECTBA
1.6 Qdusndeckre U XUMHUIECKHE SBJICHH. XMMHUYECKasl peakius U e€ Mpu3HaKu. 3aKOH COXpaHEHUs] MACChl BENIECTB. XUMHYECKHE YPaBHEHHS
2 [Tepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux saemenToB /.M. MenneneeBa. CTpoeHHe aTOMOB
21 [lepuonuueckuii 3akoH. [lepuonuueckas cucremMa xumuueckux snemeHToB [[.M. Menneneesa. Ilepuoasl u rpynmnsl. OU3WYECKUNH CMBICT MOPSAIKOBOTO
HOMEpa, HOMEPOB MePHOa U TPYIIITHI AIeMEHTa
29 Crpoenne aromoB. CocraB aToMHBIX simep. M3oTombl. DnexTpobl. CTpoeHHE SIEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 XWMUYECKHX 3JIEMEHTOB
) ITepuoauueckoii cucremsl .M. Menaeneena
3aKOHOMEpPHOCTH B W3MEHEHUHM CBOWCTB XMMHYECKHX DJIEMEHTOB IEPBBIX TPEX MEPHOJOB, Kalus, Kalblus (pagmyca aTOMOB, 3JEKTPOOTPHIATEIEHOCTH,
2.3 METaJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB) M UX COCIUHEHUN B COOTBETCTBHH C IOJIOXKCHHEM JJIEMEHTOB B lleproaudeckoil cucTeMe U CTPOCHHEM HX
aTOMOB
3 CrtpoeHne BemecTna
3.1 Xumudeckas cBa3b. KoBaneHTHas (1moJsisspHas 1 HEMOJSIpHAs) CBS3b. DJIEKTPOOTPUIIATEILHOCTh XUMHUECKUX 3J1eMeHTOB. MloHHas cBA3b. MeTayuyeckas CBs3b
39 Tumet KPUCTAIlTHIECKHX peméToK (aroMHas, WOHHAS, METALINYECCKAs), 3aBHCHMOCTh CBOWCTB BEIIECTBA OT THIIA KPHUCTAJUTMYCCKOW PEMIETKH W BHIA
XUMUYECKOU CBSI3U
4 Baxneliue npeacTaBUTeNIM HEOPraHMYECKUX BellecTB. HemeTtaiuibl M X coeInHeHus1. MeTasuibl U UX COEAMHEHUS
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OCHOBaHMH (IEN0YM W HEPACTBOPUMBIE OCHOBaHUS); KHUCIOT (KHUCIOPOACOACPIKAIIUE U OCCKUCIOPOJHBIC, OJHOOCHOBHBIE M MHOTOOCHOBHBIC); COJICH
(cpemHUX M KHUCITBIX )
4.2 dusndeckre ¥ XUMHUIECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJNIOB: BOJIOPO/IA, XJIOpa, KUCIOPOa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUsI
43 @HznquKng U XMMHUYECKUE CBOIMCTBA MPOCTHIX BEIIECTB-METAJNIOB: TUTHS, HATPHUS, KaJIUs, MarHUsl U KaJlbLIUs, allOMUHUS, JKeJIe3a. DICKTPOXUMUYECKUN P
HaNpsOKEHUH METaIJIOB
4.4 dusndeckre 1 XUMHUIECKHE CBOMCTBA BOJIOPOIHBIX COSAMHEHNH HEMETAILIOB: XJIOPOBOIOPO/Ia, CEPOBOJOPOIa, aMMHUAKA
45 dusndeckre U XUMUYECKHE CBOWCTBa okcuoB Hemerawos: cepbl (IV, VI), azora(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(1V). [lonydenue
OKCHJIOB HEMETAJLIOB
4.6 XuMHUUECKHe CBOMCTBA OKCHIOB: MeTtaioB IA—IIIA rpymm, rmaka, meau(1l) u sxenesa(ll, I1I). ITogydeHrne OKCHAOB METAJIIIOB
47 XuMHYecKre CBOWCTBA OCHOBaHWN W aM(OTEpHBIX THAPOKCHIOB (Ha TpUMepe TUAPOKCHIOB aTlOMUHUS, jKele3a, IMHKa). [lomydeHne ocHOBaHWU W
amM(OTEpHBIX THIPOKCHIOB
43 OO0mue XxuMHUYecKre CBOWCTBA KHUCJIOT: XJIOPOBOJIOPOIHON, CEPOBOJIOPOIHOM, CEpHICTOM, CEpHON, a30THOH, dochopHOil, KpeMHHNEBOH, yrompHOH. OcoObie
XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpHOM M a30THOM KUcJOT. [losyueHue KucjioT
4.9 OO0mme XMMUIECKUE CBOMCTBA cpeHuX cosei. [lomyaenne comnei
4.10 [Toyuenue, codupaHne, paclo3HaBaHue BOIOPOAa, KHCIOpoaa, aMMHAaKa, YTJICKHMCIIOTO Ta3a B JIa00paTOpHH
4.11 [TomydyeHne aMMHuaKa, CEpHOH M a30THOH KHCIIOT B MPOMBINUICHHOCTH. O0ITHe crioco0BI OJIYICHHSI METAJIIIOB
4.12 ['eneTnueckas cBsI3b MEKAY KJIaCCaMU HEOPTraHUYECKUX COCAMHECHUM
5 XUMHYECKUE pPEeaKIINI
51 Knaccudukarus XUMHMECKHX peakiuii Mo pa3InYHBIM MPHU3HAKAM: M0 YHCIY M COCTaBy YYacCTBYIOIIUX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3¢ (eKTy, 1o
M3MEHEHUIO CTeTIeHEel OKHCICHNS XUMUYECKIX JJIEMEHTOB
5.2 TemoBoii 3 heKT XUMUIECKOH peakllni, TEPMOXHUMHUYECKIE YPaBHEHUs. DK30- U DHIOTEPMHUUECKUE peakinu. TepMOXuMHUYECKUE YPaBHEHUS
53 OKI/ICJ‘II/ITCJ'ILHOBOCCTaHOBI/ITeJ'ILHLie peakiuu. OKHCIUTENTW W BOCCTaHOBHTENM. [IpolecChl OKUCIICHHS W BOCCTAHOBIICHUS. OJEKTPOHHBIM OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIILHON PEaKIIHH
54 Teopus 37eKTpoMTHIECKON Mrucconraniy. KaTnoHbl, aHHOHBIL. DIEKTPOIHUTHI U HEdNEKTPOIUThL. CHIIbHBIE B c1a0ble AIeKTPOIuThl. CTeleHb IUCCOIHUAIIIT
5.5 Peakuuu moHHOTO 0OMEHA. Y CIIOBHUS MPOTEKAHMSI PEAKIM MIOHHOTO OOMEHA, TIOJTHBIE M COKPANIEHHBIC HOHHBIC YPABHEHUS PEaKIIHiA
6 Xumus ¥ OKpy>Karolas cpeaa
6.1 BemectBa 1 MaTepuabl B MOBCEAHEBHOM JKU3HU YeoBeKa. be3omacHoe UCMOIb30BaHKUE BEIIECTB U XUMUYECKUX peakiui B jlabopatopuu u ObITy. [lepBas
MIOMOILb ITPU XUMUYECKUX OKOTaX M OTPABICHUIX
XuMHYecKoe 3arpss3HeHUE OKPYKaroIeH cpebl (KUCIOTHBIE JOXK/IU, 3arPsS3HCHUE TTOYBBI, BO3/[yXa U BOJIOEMOB), CIIOCOOBI ero npeaorBpaiieHus [Ipenenbuas
6.2 norryctuMasi KorneHnTpanus Bemects ([11K). Pors xuMun B pemeHN# SK0IOTHYECKUX MpodieM. Y cuiieHHe MapHUKOBOTo 3¢ (dekTa, pa3pylieHne 030HOBOTO
crost
[Ipumenenue cepsl, azota, docdopa, yriepoaa, KpeMHUS U WX COCOUHEHHH B OBITY, MEAWIIMHE, TPOMBIIUIEHHOCTH W CENBCKOM Xo3siicTBe. [Ipumenenne
6.3 METAJIJIOB M CIUIABOB (CTallb, YyT'YH, IIOPAIIOMUHUEN, OpOH3a) B OBITY M NMPOMBIIUICHHOCTH WX coenuHeHui. [IoHATHE 0 KOppO3MHM METaJJIOB, OCHOBHBIC
CHOCOOBI 3aIIUTHI UX OT KOPPO3UH
6.4 [IpupoiHBIC UCTOYHHUKH YTICBOIOPOIOB (YT0JIb, IPUPOAHBIN ra3, HeTh), MPOIYKTHI UX TIepepaboTKH (OCH3UH), MX POJIb B OBITY U MPOMBIIIICHHOCTH
6.5 [NepBoHauaIbHBIC MOHATHSA 00 OPraHMYECKUX BEIECTBAX KaK O COCIMHEHMSX yriiepoja (METaH, 3TaH, STHJICH, allCTUIICH, 3TaHOJI, TIHIICPUH, YKCYyCHAs KUCIIOTa).
[NoHsTHE 0 OMOJIOTHYECKH BaYKHBIX BEIIECTBAX: KUPaX, OCNKaX, YIIeBOIaX — U X POJIH B )KU3HH YEIOBEKa
7 Pacuérsl:
-1 TIO QOP MY IaM XMIOCCRITR COCNCHNT




7.2 Macchl (MacCOBOM) JIOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMUYECKUM YPABHEHUSIM

YYEBHO-METOJUNYECKOE OBECHHEYEHUE OBPA30BATEJIBHOI'O ITIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

» Xumust: 8- kiacc: 0a30BbIi ypOBEHb: YUEOHUK; 5-¢ nznanue, nepepadorannoe ['abpuensu O.C., Octpoymo N.I'., CnankoB C.A. AkunonepHoe o0mecTBo «M3narensecTBo
«IIpocaemienue»

» Xumusi: 9-i kinacc: 0a30BbIi YpOBEHB: YueOHUK; 5-¢ uznanue, nepepadorannoe ["adpuensu O.C., Octpoymos WU.I'., Ciagkos C.A. AKIIMOHEPHOE 0OIIECTBO
«3narennctBo «IIpocBenieHne

METOAUYECKHUE MATEPHAJIBI AJI5 YUYUTEJISA
https://rosuchebnik.ru/ -"[Ipocsemenne" Kopnopauus Poccuiickuii yueOHuK

HOUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

. http://www.edu.ru — ®PenepanbHbie 00pa3oBaTeIbHBIE PECYPCHI A 00IIero o0pa3oBaHus/

. https://educont.ru/ - KaTanor riudppoBoro o0pa3oBaTebHOI0 KOHTCHTA.

. http://school-collection.edu.ru/ - Enunas xomuiekmus nupoBbIX 00pa30BaTEIbHBIX PECYPCOB.
. http://www.hemi.nsu.ru/ - OCHOBBI XUMUU. DIIEKTPOHHBIA YUEOHUK.

. http://hemi.wallst.ru/— OOpa3oBaTeabHBINA CAUT IS MTKOJIBHUKOB TI0 XUMHUH

. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHocoBa

. https://vos.olimpiada.ru/ - Bcepoccuiickas onumnuaa mKOJIbHUKOB.

. https://chem8-vpr.sdamgia.ru/ - Perry BIIP.

. https://oge.sdamgia.ru/ - Perry OI'D.
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