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IHHOACHUTEJIbHAS 3AIINCKA

[TporpaMmMa o XMMHH OCHOBHOTO 00111eT0 00pa3oBaHus (YriayOIEHHBIN YPOBEHB) COCTABICHA
Ha OCHOBE TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MpOrpamMmbl
OCHOBHOT0 001IeT0 00pazoBanus, mpeacrabieHHbIXx B DI'OC OO0, ¢ yueTom dhenepaibHOMi paboyeit
MIPOrPaMMBbI BOCITUTAHUS.

[TporpamMma mo xumMuu pazpaboTaHa ¢ LEIbI0 OKa3aHUs METOJUYECKON MOMOIIHM YYUTETIO B
co3/1aHuu pabouel mporpaMMsl 1o y4eOHOMY MTPEIMETY.

[IporpaMMa 1o xumMuHM Aa€T MpeACTaBICHUE O Iensax, oOumiell crpaTerud oO0ydeHws,
BOCIIUTAHMSI U PA3BUTHS O0YJAIOIIMXCS CPEACTBAMH YIEOHOTO MPEAMETA, ONPEIEIsieT 00s3aTeIhHOeS
IIPEIMETHOE COJIEP)KAHUE, €r0 CTPYKTYpy IO pa3fesiaM M TeMmaM, PacHpelesieHHe MO Kiaccam,
PEKOMEHIYEMYI0 TIOCIEAOBATEIbHOCTh H3YYCHHS XHMHH C YY4ETOM MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3eH, JIOTUKM y4eOHOro mpollecca, BO3PACTHBIX  OcOOEHHOCTEH
oOydaromuxcs. B mporpamMme Mo XWMHW YYUTBIBAIOTCS BO3MOXKHOCTH YYE€OHOrO MpeaMeTa B
peaim3ani  TPEOOBaHWN K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEIMETHBIM M MPESIMETHBIM
pedynprataM oOydeHHs U B (OPMHUPOBAHUU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENbHOMI
JEeSTeIbHOCTH 00Y4a0IIerocs Mo OCBOCHUIO Y4eOHOTO COJEpIKaHUSI.

W3ydyeHne XWMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oO0Opa30BaHUS OpPUEHTUPOBAHO Ha
OOMICKYJIBTYPHYIO TIOJITOTOBKY, HEOOXOAMMYIO ISl BEIPAOOTKH MHPOBO33PCHUCCKUX OPUCHTUPOB,
pPa3BUTHUS HWHTEIUICKTYAJbHBIX CIOCOOHOCTEH W HMHTEPECOB OOYYAIOIIMXCS, Ha MPOJOJHKCHHE
oOyueHusl Ha YPOBHE CpeIHero o0iero oopa3oBaHus.

3HaHWE XMUMHH CIYXXUT OCHOBOW 7St (JOPMUPOBAHUS MHUPOBO33PEHUSI 00YYArOMIETOCs, €ro
MPEJICTABICHUA O MAaTePUAILHOM EIMHCTBE MHUPA, BAKHYIO POJIb UTPAIOT POPMUPYEMBbIC XUMHUEH
MIPEJICTABJICHHS O MPEBPANICHUSAX SHEPTUU U BEIICCTB B MPUPOJIE, O MYTSAX PEHICHUS TIIO0ATBHBIX
po0JieM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI, YHEPTETUUECKOM, MPOIOBOILCTBEHHOM
mpo0GsieM, TpoOIeMbl SKOJIOTHYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peall3alii BO3MOXHOCTEH JUIsl caMOpasBUTHS U (OPMUPOBAHUS KYJIBTYPHI
JTUYHOCTH 00YJaroIIMXCs, uX o0IIei U QyHKIIMOHATBLHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHHME MBIILIECHUS U TBOPUYECKUX CIHOCOOHOCTEH OOydarommxcs,
HABBIKOB X CAMOCTOSATEILHOM y4eOHOU eATeIbHOCTH, SKCIIEPUMEHTATBHBIX U HCCIICIOBATEIIbCKIX
YMEHHH, HeOOXOIMMBIX KaK B IIOBCEAHEBHOW KH3HU, TaK M B MPO(PECCHOHATLHOMN JIeATETbHOCTH;

3HAKOMHUT CO CHEHU(HKON HAYYHOTO MBIIUICHHS, 3aKIaIbIBAET OCHOBBI MPEACTABICHUIN O
€IMHCTBE TPHUPOJBI U YENOBEKa, SIBISETCS KIIOYEBBIM ITarioM B (OPMUPOBAHMM ECTECTBEHHO-
Hay4YHOU TPAMOTHOCTH O0YJarOIINXCS;

croco0cTBYyeT (hOPMHUPOBAHHIO IIEHHOCTHOTO OTHONICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM,
K MPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ] B DKOJIOTHYECKOE 00pa3oBaHNe 00YJArOIIMXCS.

JlanHble HampaBlieHUST B OOYYEHHM XHMHUU OOECIIEUMBAIOTCS CHEU(UKON COAep KaHUS
IpeIMeTa, KOTOPBIH SBJISCTCS TeIarOTHIeCKH aIalITHPOBAHHBIM OTPaXKEHUEM OIPEICIICHHOTO ITara
Pa3BHUTHS XHUMHH.

VYrayOnéHHblii Kypc XUMHHM OCHOBHOT'O OOIIEro oO0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaIONMMUCST CHCTEMbI TEPBOHAYAIILHBIX TOHATHNA XWMHH, OCHOB HEOPTraHMYECKOH XWUMUH,
OCHOBOMOJIAraloluX NPEJACTaBJICHUN OO0Ield XUMUUM M OTHCNbHBIX 3HAYUMBIX TOHATUHN
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CrpykTypa coiep:KaHus NpOorpaMMbl IO XMMHUHU CPOPMHPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoJa K e€ nzydenutro. CoaepkaHue CKIIaaAbIBAETCS U3 CUCTEMbI IOHATUH O XUMHUYECKOM 3JIEMEHTE
M BEIIECTBE M CHUCTEMBI MOHATUH O XUMHUYECKOW peakuumu. OOe 3TH CHCTEMBl OpPraHU30BAHBI MO
INPUHLUIY [OCIEN0BATEIbHOIO pPa3BUTHUS 3HAHUH Ha OCHOBE TEOPETUYECKHUX HpPEICTaBICHUN
Pa3HOro ypOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

YU€HHs O CTPOEHUH aTOMa M XUMHUYECKON CBSI3H;

MPECTAaBICHUN 00 3JIEKTPOIUTHUECKON AUCCOLMAMY BEIIECTB B PaCTBOPAX;

0 XMMUYECKON KUHETUKE ¥ TEPMOJINHAMHUKE.

B ocHOBY TeopeTHUeCKMX 3HAaHHH TOJOXKEHBl SMIUPUYECKH TOJTYYEHHBIC (DaKTHI.
Teopernueckue 3HaHUS pPa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOIO YPOBHS K JApPYroMy U
obecneynBaroT 00y4yaroIUMCs BO3MOKHOCTb OOBACHATh U MPOTHO3UPOBATh CBOICTBA, CTPOCHHUE U
00JIACTH MPAKTHYECKOTO IPUMEHEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHusl MpOorpamMMbl 10 XUMHUU MPOUCXOJIUT C UCMHOJIb30BAaHUEM 3HAHUU U3
paHee H3YYEHHBIX Y4eOHBIX MPEAMETOB: OKpYXaroIlUMi MuUp, Ouosiorusi, ¢uU3uKa, MaTeMaTHKa,
reorpadusi, TEXHOJOTHsI, UCTOPHUS.

[IporpaMmma ocHOBHOrO o00IIero o0pa3oBaHus MO XUMHH (YINIyONEHHBIM YpPOBEHbD)
OpPHEHTHPOBaHA Ha COXpaHEHHE PyHTaMEHTAIFHOTO XapaKTepa 00pa30BaHus, CIICHUPHKH y4eOHOTO
npeaMera u odecreueHne yCenHoro 00y4eHus Ha CIIeAYIOIeM YpoBHe oOpa3oBanus. B mporpamme
[0 XMMHUHU pealu3yeTcsi pa3BHUBAIOLIas W TMPAKTUYECKas HAIMpPaBICHHOCTb OOy4YeHHsI XHMMH,
mudepeHnmanus  oO0ydeHUs, BKIOYaOm@as MOpoQMIbHYIO MOArOTOBKY OOydYaroUMxcs U
MOCIIEAYIOIEE CaMOOTIpe/IeNIeHNE B BEIOOpE HapaBiieHUs: 00yueHus B IpOo(UIbHBIX Ki1accax.

YrnyOonéHHoe u3ydeHHE XHUMHH CIIOCOOCTBYET pealu3aliuu 3a7ad MpoQecCHOHAIBHON
OpPHEHTAIMH M HAIIPaBJIEHO Ha MPEJI0CTaBICHHE BOZMOKHOCTH KaX/10My 00yJaroleMycs posiBUTh
CBOM HHTEIUVIEKTyaJlbHble U TBOPYECKHE CIIOCOOHOCTH MpH M3YyYEHUH Y4eOHOTo NpeaMera,
He00X0IMMBIE [T TPOJOJIKEHHSI 00pa30BaHus U NajbHEHIIeN Tpy10BOH 1€ATEIbHOCTH.

[Iporpamma mo xumuu (yriryOJE€HHBIM ypOBEHB) IpenHa3HAuYeHa JJIsl WCIOJh30BAHUS B
o0pa3oBaTeNbHBIX  OpraHU3alMAX,  peaTu3ylIuX  mporpamMmbl  auddepeHnnpoBaHHOTO
(yriny6snénHoro, NpoQuIbHOI0) U3y4eHUsT OTJENBHBIX YUeOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o01ero oopa3oBaHusl.

OObpazoBarenbHble PYHKIMM XUMHH, U3y4aeMOM Ha YIiIyOJIEHHOM YpOBHE, pealn3yloTcs B
nporecce (GOpMHUPOBAHUS 3HAHUH OCHOB XHMMHYECKOH Hayku Kak o0O0JacTH COBPEMEHHOIO
€CTEeCTBO3HAHUS, 00JACTH MPAKTUYECKOW NESATEIbHOCTH 4YeJIOBEKa M OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHI. 3a/1aua y4eOHOTO TIpeAMETa COCTOUT B (POPMHUPOBAHUN CHCTEMBI XUMUYECKUX
3HAHUA — BaKHEHIIMX (HAaKTOB, MOHITHM, 3aKOHOB M TEOPETUYECKUX TMOJOKEHUH, JOCTYMHBIX
0000111eHUIT MUPOBO33PEHUECKOTO XapaKTepa, si3blKa HAyKH, B MPUOOLIEHUN K HAYYHBIM METOJIaM
MO3HAHUS TPU H3YYEHUH BELIECTB M XUMHMUYECKMX peakuuil, (OpMHUPOBAHMM M PA3BUTUU
M03HABATENIbHBIX YMEHUHN U CIIOCOOOB AESITENbHOCTH U UX MPUMEHEHUH B yueOHO-II03HABATEIbHOM
U y4eOHO-MCCIIeIOBATEIbCKOW JIEATEIbHOCTH, OCBOCHHMH TIPAaBWJI O€30MAaCHOTO OOpameHust ¢
BEIIECTBAMH B ITOBCEHEBHOM JKU3HU.

Lenu u3ydyeHus: XUMHH OTPa)XKatoT HANpaBJIEHHOCTh O0OyYeHHs Ha Pa3BUTHE M CAMOPA3BUTHE
JUYHOCTH, (popMUpoBaHHE €€ MHTEJTIEKTA U O0IIel KyIbTypBbI.
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(GopMHpOBaHHE HWHTEIUIEKTYyadbHO PA3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MIPUHATHIO PEIIeHUH, CIOCOOHOM aanTHpOBaThCs K ObICTPO
MEHSIOIIMMCS YCIIOBHSIM KHU3HH;

(dbopMHpOBaHHE CHUCTEMBl XHMHYECKHX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAY4HOMl
KapTUHBI MUpa, KaK OCHOBBI [l IOHUMAHUSl XUMUYECKON CTOPOHBI SIBJICHUH OKPYXaroIero Mupa,
OCBOCHHE SI3bIKa HAYKH;

npuodiieHne 00y4aromMXCsl K CaMOCTOSTENIbHOW IMO3HABATEIbHONM M HCCIEN0BATENbCKON
NESTeNbHOCTH, K Hay4yHbIM MeTOJaM IIO3HaHUsA, (OpPMUPOBAHME MOTHBALMM M Pa3BUTHE
CIOCOOHOCTEN K N3YUYEHUIO XUMUM;

(dopmupoBanue o01IeH (yHKINOHATIHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE
yMEHUH OOBSCHATh M OLIEHUBATH SBJICHUS OKPY)KAIOLIETO MHpA, HCIONb3YysS 3HAHUS W OIIBIT,
MOJTyYEHHbIE [TPU N3YYEHUU XUMHH, IPUMEHATh UX [IPU PELICHUH PoOJIeM B TOBCETHEBHOM KU3HU
U TPYJOBOH NEATEIBHOCTH;

pa3BuTHE y 00yJaloNIMXCsl MHTEpeCca K M3YUEeHUIO XUMUU U chepaM e TeTbHOCTH, CBSI3aHHBIM
C XMMHEH, MOTHBAIMA K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOMUIS M HAIPaBICHHOCTH
JanbHeHero ooy4yeHus;

OCO3HaHME IIEHHOCTHM XHMMHUYECKMX 3HAHUH B JKU3HU YEJIOBEKAa, IIOBBIIIEHHE YPOBHS
9KOJIOTUYECKON KyJbTYpbI, HENpHUATHE IEHCTBUM, NMPUHOCAIIMX BpEJ OKpYyKalolled cpeae U
3J10POBBIO JIFOJIEH;

npuoOpeTeHne OOYYaAIOMUMUCS OIBITA CAMOIIO3HAHMS, KIFOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIHi), HEOOXOIMMBIX AJISl pa3IMUHBIX BUJOB JESTEIbHOCTH.

Ha yznyonénnoe usyuenue yueonozo npeomema «Xumua» omeooumcsa 136 uacoe 6 8 xo
Kacce, mo ecmb 4 uaca 6 neoenio 3a cuém ooazamenwvhou wacmu OOII 000, ¢ 9 x6 knacce — 68
yacoe (2 uaca ¢ nedenro) (npogunvholil yposens npozpammul 6 9 X6 Knacce ocyuiecmeniemcs 3a
Ccuém 3aHAMUIL 6HEYPOUHOU 0eAMETbHOCHU NO eCMECMEEHHO-HAYYHOMY HANPABIEHUI0, 4ACO6 NO
oowepazeusaroujum npozpammam O/10/]).
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COJEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

XuMusg — BakHasg oO0JAacTh €CTECTBO3HAHUS U INPAKTUYECKOM JESITEIbHOCTH YEIOBEKa.
[Tpenmer xumuu. Pons xumuu B )ku3HU yenoBeka. Kpatkue cBeneHust 00 HCTOPHH BO3HUKHOBEHUS U
pa3BuTus XuMuU. XUMHs B cucTeMe HayK. Tena u BemectBa. @U3nyeckre 1 XMMUYECKHUE CBOKWCTBA
BEILECTB. ArperaTHble COCTOSIHUA BelecTB. [IoHATHE O TEOpPEeTUUECKUX U AIMIUPHUUYECKUX METOAaX
IIO3HAHUSI B €CTECTBEHHBIX Haykax. [lpeacraBieHus o HayyHOM IO3HAHMM HA 3MIIHMPUYECKOM
ypOBHE: HaOIIOJICHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTIMpOBaHue, Beruuciaenue. [Ipencrasnenus o
HAayYHOM TO3HAHMU Ha TEOPETHUYECKOM ypOBHE: Hay4Hble (haKThl, MpobdiIema, TUNoTe3a, TeOpus,
3aKOH.

A3bik xuMun. CTOUHUKN XUMUYECKON HH(POpMAITIH.

[lonsitue o Meromax pabOTHI C XUMHYECKMMHU BemecTBamMu. OOOpynOBaHHE IIKOJIbHOU
xumuueckoi maboparopuu. IlpaBuna Ge3omacHoro oOpallleHHs C BELIECTBAMHU U J1aOOPATOPHBIM
00opyIOBaHUEM.

Uuctele BemecTBa U cmecH. [IpupoaHbie cMecH: BO3AyX, IPUPOAHBIN Ta3, He(Th, MTPUPOIHBIC
BOJIbl, TOPHBIE MOPOABI U MUHEpaibl. [[OHATHE O TOMOT€HHBIX U T'eTepOreHHbIX cMecax. CrnocoObl
paznenenus cmeceil. OuncTKa BEIIeCTB.

BemectBa u xuMuueckue peakuuu. ATOMbI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThI. CUMBOJIbI
XUMHUYECKHUX 3JIeMeHTOB. [IpocTeie M cioxHble BemecTBa. Meramibl M HeMeTauiel. BemectBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHS.

Xumnyeckas opmyna. BajeHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocTaBa BelecTB. OnpezieieHre BaICHTHOCTH 3JIEMEHTOB 1O (GopMysiaM OMHAPHBIX COEAMHEHUH U
cocTaBiieHHe GopMyIsl OMHAPHBIX COEMHEHUH 10 BaJICHTHOCTH JIeMeHTOB. OTHOCHUTE IbHAsI aTOMHAs
Macca. OTHOcuTeNnbHas MOJEKyJspHas Macca. MaccoBast A0ds XMMHYECKOTO JJIEMEHTa B
coenuHeHnu. Haxoxaenne npocTeiiieil GopMyIibl BEIECTBA 10 MACCOBBIM JIOJISIM DJIEMEHTOB.

KonnuectBo BemectBa. Moisb. MonsipHas macca. B3auMOCBs3b KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €AMHHUI[ BemiecTBa. PacueTsl mo QgopmysiaM XUMHYECKMX COeTUHEHUH. MossipHas
Macca cMecH BemiecTB. MosbHas J10Ji1 XMMHMYECKOTO 3JeMeHTa B coequHeHuu. HaxoxnaeHue
npocreien (opMyIibl BEIIeCTBa IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

dusnyeckue U XMMHUYECKUE SBICHMs. XUMHUYECKass peaklUus U €€ INPU3HAKU. Y CIOBHS
IIPOTEKAHNUS XUMHYECKHX DPEAKIMi. 3aKOH COXpAaHEHHUS MacChl BELIECTB. ATOMHO-MOJIEKYJISIpHAS
teopus. JKusHp u nedarenpHocTs M.B. JlomoHOCOBa. XuMnueckue ypaBHEHHs. THITBI XMMHUYECKUX
peaknuii (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHs, OOMeHa). PacdeTsl Mo XUMUYECKUM yPaBHEHHSIM.

OKCIIEpUMEHTAIBHOE U3YYEHUE BEIIECTB U SBJIEHUN. 3HAKOMCTBO C XMMHUYECKOH MOCYAOH, €
npaBUiIaMu paboOThl B Ja0OpaTopuu M IpUeMaMM OOpalleHus ¢ JIabopaTOpHBIM 00OPYIAOBAHHEM.
N3ydyenune u onucanue (GU3NUECKUX CBOWCTB OOPA3I[0B HEOPraHMUYECKHUX BEIIECTB — METAIJIOB U
HeMmeTaisioB. HaOmronenune ¢usnyeckux (IJIaBl€HHE BOCKA, TasHUE JIbJa, pacTHpaHUE caxapa B
CTYIIKE, KUIIEHUE U KOHJEHCALUs BOJbl) U XMUMUYECKUX (TOPEHHME CBEYH, NPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMOJEHCTBHE COJABI WM MENa C COJSHOM KHUCIIOTOMN) siBIeHHH. O3HAaKOMIIEHHE C
oOpa3namMu BellecTB KoiuuecTBOM 1 monb. HaOmionenuwe u omucaHue NpU3HAKOB MPOTEKAHUS
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pactBopom commm meau (II). M3ydenwme cmocoOoOB pasaeneHusi cMecel (C MOMOIIBI MarHuTa,
buIbTpOBaHME, BHIMTAPUBAHUE, TUCTHILISAINS, XpoMaTorpadus), MpoBeIeHNEe OYNCTKU MOBAPEHHON
conmu. HaOnroeHne u onrcaHue ONbITOB, WILTIOCTPUPYIOIINX 3aKOH COXPAHEHUS MACCHI.

BasxuHeiinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB

[IpencraBnenus o razax. Bo3gyx — cmech razoB. CocraB Bo3ayxa. 3akoH ABOrajipo.
Mounsipablii  00b€M ra30B. OTHOCUTENbHAs IUIOTHOCTh ra3oB. OnpenesneHne OTHOCHUTEIbHOU
MOJICKYJISIPHOM Macchl Tra3000pa3HOr0 BEIIECTBA IO W3BECTHOM OTHOCHTEIHHOW IUIOTHOCTH.
OObEMHBIE OTHOILIEHUS Ta30B MPU XUMUUECKHUX PEAKIIHIX.

Kucnopon — anement u npoctoe BeiectBo. Haxoxnenue kuciaopoa B npupoje, pusudeckue
Y XUMHYECKHUE CBOMCTBA (peakiuu ropeHus u okuciaeHus). [Iporieccrl okuciaeHus B >KUBOU IPUPOJIE.
Oxcunel. [lpumenenne xucnopoga. CrmocoObl MONMydeHHs] KHUCIOpoga B Jabopatopuul U
npombilieHHOCTH. [loHsiTue o katanmszatope. KpyroBopor kucimopopa B mnpuponae. O30H —
annotponHas Moaudukamus kucaopoaa. O30HOBBIN CIIOH, €ro 3HAUYEHUE IS )KUBBIX OPTraHU3MOB.
Pazpymienue 030HOBOro cios.

TermoBoit ApEeKT XUMHUYECKOH peakIuH, TEPMOXMMHUYECKHE YpaBHEHHs, OJK30- |
SHAOTepMUUYECKHe peakiuu. TomnuBo. Mcnonb3oBaHue yriass U MeTaHa B KadyecTBE TOILIMBA
3arpsizHenue Bo3ayxa. [lonstue o mapaukoBoM 3 dexTe.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxienue Bogopoaa B Ipupoje, GU3ndeckue u
XUMHYECKHE CBOWCTBAa, NMPHUMEHEHHE, CIOCOOBI TMoyiydeHus. lloHATHE O KHCIOTaX W COJsX.
Hcnonb3zoBanue BOOOPO1a B KAYECTBE TOILIHUBA.

Bona. ®usuueckue cpoiicTBa Bojabl. Boma kak pactBoputenb. PacTBopbl. HachklllieHHBIE U
HEHACBIIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Bojae. DakTopsl, BIMSIONIME Ha
pacTBOPUMOCTh TBEPABIX W Ta3000pa3Hbix BemecTB. CrnocoObl BBIPAKEHUS] KOHIEHTPAIlUU
pacTBOPOB: MaccoBasi J10J1s1 PACTBOPEHHOr0 BEIIECTBA, MOJIAPHAs KOHIIEHTpauus. Poibs pacTBOpOB B
MPUPOJIE U B KU3HU YEJIOBEKA.

Xumuyeckue cBoiictBa Bofbl. [loHsitue 00 ocHoBaHusix. IloHATHe 00 WHAMKATOpax.
KpyroBopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOTHBIX BO/I.

Knaccudukanuss Heopranmueckux coenunennit. Oxcuawsl. Kiaccudukamuss OKCHIOB:
coneoOpa3ymoiire (OCHOBHbBIE, KHCIOTHBIE, aM()OTepHBIE) B HecolieoOpa3yromue. MexayHapoaHas
HOMEHKJIaTypa OKCHAOB. TpuBHalbHBbIE Ha3BaHUA OKCHAOB. DuU3NYEeCKHE U XapaKTepHBIE
XUMHUYECKHUE CBOMCTBA OKCHUJIOB (B3aUMOJICHCTBUE C BOJIOM, C KUCIIOTAMH M OCHOBaHUSIMU, C IPYTUMH
okcugamu). [lomydenne okCHIOB.

[lonsiTHe O THUAPOKCHUAAX — OCHOBAHMUSIX W KUCIOPOACOJEpKAIIUX KHCI0oTaxX. KHCIIOTHI.
Knaccudukanus kucnor. MexnyHapoaHas HOMEHKJIATypa M TPUBUAIBHBIE Ha3BaHUS KHCIOT.
dusznueckue W XUMHYECKHE CBOWCTBA KHUCIOT (B3aMMOJCUCTBHE C METaJUIaMH, C OKCHIAMU
METaJIJIOB, OCHOBAaHUSAMU U coiisiMu). Psig aktuBHOoCcTH MeTamioB H.H. bekerona. [Tonyuenue kucnot
Kucnots! B npupoje, npuMeHeHNEe BaXKHEUIIIUX KUCIIOT.

OcHoBanus. Knaccudukanus OCHOBaHHWI: IIEIOYM W  HEPACTBOPUMBIE OCHOBaHUSI.
MexnyHapogHass HOMEHKJIaTypa OCHOBaHWW. TpuBHaibHbIE Ha3BaHUsS OcHOBaHuWM. lllemoum, ux
CBOMCTBa (B3aMMOJICHCTBUE C KHCIOTHBIMH OKCHUJIAMH, KHCJIOTaMH M COJSIMH) W CIIOCOOBI
nosydeHust. HepacTBopumbie OCHOBaHHUS, MX CBOMCTBA (B3aMMOICHUCTBUE C KUCIOTAMH) M CIIOCOOBI
nony4yeHus. AmporepHocTs. [lonsaTie 00 aM(poTepHBIX TUAPOKCHIAX (HAa MPUMEpPE THIPOKCHIOB
[IMHKA YU aJIOMUHUS): XMMHYECKHE CBOMCTBa (B3aMMOJEWCTBHE C KHCIOTaMU U IIENOYaMH) U
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Comm (cpemHue, KUCTbIE, OCHOBHBIC, JBOWHBIE). MeXmayHapoaHas HOMEHKJIATypa COJIeH.
TpuBunansHbele HazBaHus cojedl. PU3NUECKUE U XapaKTEPHbIE XUMHUYECKUE CBOMCTBA HAa IPUMEpE
cpeanux couseil. [lomyyenue conen.

I'enernyeckas CBA3b MEXKIY KJIaCCaMH HEOPraHMYECKUX COCIUHEHUN.

OKCIIEpUMEHTAIBHOE U3yYCHHUE BEILECTB U SIBJICHUN:

KOJIMYECTBEHHOE OIIPEIEIICHUE COAEPIKAHNS KUCIOPOAA B BO3YXE;

noJry4eHue, cooupanue, paclo3HaBaHUe U U3yYeHHE CBOWCTB KUCIIOPOIA;

HaOJII0ZCHNEe B3aUMOJCHUCTBUS BELIECTB C KHUCIOPOJOM U YCIOBUH BO3HUKHOBEHHS U
IIPEKPALLEHUS TOPEHNUS;

O3HAaKOMJIEHHE ¢ 00pa3IiaMy OKCHIOB U OMMCAHHUE X CBOWCTB;

NoJIy4eHue, cooupanue, pacro3HaBaHie U U3y4eHHE CBOWCTB BOJOPOAa (TOpeHue);

B3auMoJIelicTBHE Bostopoia ¢ okcuaom meau (11);

HCClIeIoBaHHE 0COOEHHOCTEH pacTBOPEHUS BEILECTB C PA3JIMYHON pacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MACCOBOM JJOJIEH PAaCTBOPEHHOIO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACICHHOW MOJSAPHOM KOHUEHTPALMEN pPAcTBOPEHHOI'O
BELIECTBA;

B3aMMOJICHCTBHE BOJIbI C METANIaMH (HATPHEM U KaJIbLIUEM);

OIIpEEIICHUE PACTBOPOB KUCIIOT U IIEN0YEN ¢ TOMOLIbI0 HHAUKATOPOB;

UccleI0BaHie 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB;

u3ydenue B3aumojeicTBus okcuga menu (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHCIOT C
MeTaJlJIaMH, peaKLIuil HeUTpanu3aluy;

IIOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOI0 METalljla APYTMM U3 PacTBOpa
COJIH;

B3aUMOJICMCTBUE THIPOKCU/IA IIMHKA C PACTBOPAMM KUCJIOT U LIEJI0YEH;

pElIeHnEe DKCHEPUMEHTAIbHBIX 3alad Mo TeMe «OCHOBHBIE KJIAcChl HEOPTaHMYECKHX
COCIMHEHUI.

Ilepuoanueckuint 3axkoH u Ilepuoamueckasi cucrema xumuuyeckux djiaementos /I, H.
MenpeieeBa

Crpoenne aToMOB. XuMHUeCKas CBA3b. OKUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH.

IlepBble MOMBITKM KJIAacCHU(DUKALMK XUMHUYECKUX HieMeHToB. IloHaTme o rpynmax
(cemelicTBax) CXOAHBIX JJEMEHTOB: IIEJOYHBIX M IIEJTOYHO3EMENbHBIX METajulax, TajoreHax,
MHEPTHBIX (OJaropofHbIX) rasax. OJEMEHTHI, KOTOpble 00pa3yloT aM@OTepHble OKCHIbI U
TUAPOKCHUJIBIL.

Ilepunognueckuit 3akoH. OtkpsiTue Ilepmonmyeckoro 3akoHa. llepmomnueckas cucrema
xumuueckux aneMmeHToB J[. M. MenneneeBa. KopoTkonepuoanass u JMHHONEpUoaHas (Hopmbl
tabmuiel «lleprognyeckas cucrema xumudeckux siaemeHToB J[. M. MenneneeBay». I[lepuoast u
rpynisl (A- u b-rpynmsr).

Crpoenne atomoB. CocraB aromHbIX saep. M3ortombl. PanmoakTMBHOCTB. DIEKTPOHBI.
DOnekTpoHHas OpOuTallb. DHEPreTUYecKUe YpPOBHM M TMOIYPOBHM aroma: s-, p-, d-opOurtainm.
DneKTpOHHbIE KOHPUTYpallUU U 3JEKTPOHHO-Tpaduueckue GopMyisl aToMOB. OU3NYECKUI CMBICTT
MOPSAKOBOTO HOMEpa, HOMepa Mepuojia U rpynmsl neMeHTa. CTpOoeHUe 3JIEKTPOHHBIX 000JI0YEeK
aToMoB nepBeIXx 20 xumuueckux sneMeHToB Ilepumomuueckoir cucremsl /. M. Menneneesa:
pacrpeielIeHUe IEKTPOHOB N0 SHEPreTUYECKUM YPOBHSM, IOyPOBHAM 1 opOuTanaM. Puszndeckuit
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3aKOHOMEPHOCTH HM3MEHEHHUs paJuyca aTOMOB XMMHUYECKHX JJIEMEHTOB, METANIMYECKUX H
HEMETAJJIMYECKUX CBOMCTB IO IpylnmnaM M nepuojam. M3MeHeHue KHCIOTHO-OCHOBHBIX CBOWCTB
COEUHEHUI XMUMHMUYECKHUX 3JIEMEHTOB B IE€pHOJaxX M Ipynmnax. XapaKTepUCTHKa XMUMHUYECKOIO
3JIEMEHTa Mo ero nosioxxenuto B [lepuoanyeckoii cucreme J1. 1. Menneneena.

3nauenue [lepuoauyeckoro 3akoHa u [lepuonnueckoi cUCTEMbl XUMUYECKUX JIEMEHTOB IS
pa3BUTHS Hayku U npakTuku. /. . MeHeneeB — yuyeHbli U rpaXk JaHUH.

DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. XUMHUYECKasl CBsI3b. BUbl XuMUUyeCcKon
CBA3U: KOBAJIEHTHAs MOJSPHAs CBS3b, KOBAJICHTHAs HEMOJIAPHAS CBSI3b, HOHHAS CBSI3b. MEXaHU3MBI
o0pa3oBaHMs KOBAJIEHTHOW W MOHHOM CBSI3U. DJEKTPOHHBIE M CTPYKTYPHbIE (OPMYIBI BEIIECTB.
KaTnoHb!l 1 aHHOHBL.

Kpucrannmuueckue um amop¢Hble BemecTBa. THUIBl KPUCTALIMYECKUX PEIIETOK: HOHHA,
aTOMHasi, MOJIEKYJISIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucnenus. OnpenenaeHue cTeneHeil OKUCICHUS aTOMOB B OMHAPHBIX COSTUHEHUSX.
OKHCINTENBHO-BOCCTAHOBUTEbHBIE  peakuuu. [lpouecchl OKHCIEHUS U BOCCTAHOBJICHUS.
Oxucaurenu u  BoccraHoBuTenu. CoCTaBI€HUE  YpaBHEHHUHW  MPOCTBIX  OKUCIUTEIBHO-
BOCCTAHOBUTENIBbHBIX PEAKIHH M pPaccTaHOBKA B HHUX KOI()PHUIMEHTOB METOIOM 3IEKTPOHHOTO
Oananca.

DKCHEepUMEHTAIbHOE U3yUEHUE BEIECTB U SBJICHUM:

03HaKOMJIEHHE C 00pa3liaMy METaJJIOB U HEMETAIJIOB;

MOJIETUPOBAHUE CTPOEHUS MOJIEKYJI IpPU NOMOIIM PHUCYHKOB, MOJEJIEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

IIPOBEJICHUE OIIBITOB, WJUIIOCTPUPYIOUIUX IPUMEPBI OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuil (ropeHue, peakiuu pa3ioKeHNs, COETUHEHHUS).

Me:xnpeamerHble CBSI3U

Peanuzanus MeXnpeIMETHBIX CBA3EH PU U3YYEHUH XUMHH B 8 KJIacCe OCYILECTBIISIETCS YepE3
UCMOJb30BAHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX MOHSATHHA, TaK W TOHATHH, NPUHATHIX B
OTJIENIbHBIX €CTECTBEHHBIX HayKax.

OOmiue ecTecTBEHHO-HAay4HbIE MOHSTHS: siBI€HHE (Tpoliecc), HaydHbI (axT, rumoresa,
TEOpHsi, 3aKOH, aHaIM3, CUHTE3, Kiaccu(UKalus, MEepUOJAUYHOCTb, HAOJIIOJEHUE, SKCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHNE, MOJIEIb.

®dusuka: BICHUS TPUPOJIbI, PU3NYECKUE SBIIEHUS, BEUIECTBO, TENO, (PU3NUECKHE BEIUYUHBL,
€IMHUILIBI U3MEpeHHs], 00bEM, Macca, arperaTHble COCTOSIHME BEIECTBA, aTOM, JJIEKTPOH, MPOTOH,
HEHTPOH, WOH, MOJEKyJa, CTPOCHHE TIa30B, XKHUJIKOCTEH U TBEPAbIX (KPUCTAIUIMYECKHX) TeT,
NMEKTPUYECKUH 3apsil, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hpoTocuHTE3, MpPOIIECCH OOMEHA BELIECTB.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaNbl, TOPHbIE MOPOJIbI, MTOJIE3HBIE UCKOTAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

TexHonorus:  TexHocdepa,  MPOU3BOACTBO,  XUMHUYECKHE  TEXHOJIOTUH,  CHIphE,
KOHCTPYKLIHMOHHBIE MaTepUaIIbI.

9 KJIACC

BemecTBo U XUuMHUecKasi peaKknus
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(pamnyc, SIEKTPOOTPULIATENBHOCTh, 3HEPrus HOHM3auuu). IlocienoBaTeNbHOCTh 3alOIHEHUS
AJIEKTPOHHBIX OpOMTaNeld aToMOB MajbIX MepuoaoB. OCOOCHHOCTH 3alOHEHUS SJIEKTPOHHBIX
opbOutaneii aToMOB O0JBIINX MEeproa0B. Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB B CBETE
IIPENCTaBICHUM O cTpoeHun aroma. CTENeHb OKMCIEHUS W BaleHTHOCThb. lIpencraBnenue o
NEPUONYECKON 3aBUCHUMOCTH CBONCTB XHUMHUYECKUX JJIEMEHTOB (3JIEKTPOOTPHULATEIBHOCTb,
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIE  CBOWCTBA, KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB H
THJIPOKCHUJIOB) OT CTPOEHMSI aToMa.

Crpoenue BemiecTBa. BemiectBa B TBepIOM, HUAKOM U ra3zoo0pa3HOM COCTOSHUM. Bubl
XMMHUYECKON CBSI3U: HOHHAs, KOBaJEHTHas (HEHOJsApHAas, MOJApHas); OOMEHHbBI M JOHOPHO-
aKIENTOPHBIA MEXaHN3M 00pa30BaHUs KOBAICHTHOHN CBSI3H.

MexMoneKyIapHble B3aUMOAECUCTBUS (BOJAOPOJIHAS CBs3b, CHibl Ban-nep-Baanbca). Tumsl
KPUCTAJUNIMYECKUX PELIETOK — aTOMHasl, HOHHAsl, MeTaNIN4ecKas, MOJIEKYJIApHas — U OCOOCHHOCTH
UX CTPOEHHA. 3aBHCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM pEIIETKM M BHJIA
XUMHUYECKOH CBA3H.

OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKaHUs XHMMHUYeCKHX peakuuid. Kiaccubpukamms
XMMUYECKUX PEaKUUil M0 pa3IMyHbIM MpU3HAKaM (110 YUCIY U COCTaBY yYacCTBYIOUIMX B PEaKLUU
BEIIECTB, 10 TEMJI0BOMY 3((HEKTy, 10 U3MEHEHHIO CTETIEHEeH OKMCICHUS XUMHUECKUX 3JIEMEHTOB, 110
00paTUMOCTH, IO YYaCTHIO KaTallu3aTopa, [0 arperaTHOMY COCTOSIHUIO pearupyromux BELIECTB).

DNEeMEHThl XUMHUYECKOH TEepMOJUHAMHUKU. DHEpreTuka XUMHUuyecKux peakuuil. Temmosoit
3P PEKT XUMHUECKON peaknuu. DK30- U SHAOTEPMUYECKUE PEAKIIH, TEPMOXUMHUYECKIE YPaBHCHHUS.
3akoH I'ecca u ero cneactsus. Berurcinenus o TEpMOXUMUYECKUM YPABHEHHUSM.

[ToHsATHE O CKOPOCTH XMMHYECKOM PEAKIIUH. 3aKOH AEHCTBYOIUX Macc. DaKTOpbl, BIUAIOLINE
Ha CKOPOCTb XHMMHYECKOM peakuuu. OHeprusi aktuBauuu. lloHartue o kartanmuze. OEpMEHTHI.
Nuruburopsr.

[Tonatue 06 oOpaTUMBIX M HEOOpPATUMBIX XMMHUYECKUX peakuusx. [IoHsTHE 0 XUMHUECKOM
paBHOBecuu, npuHuun Jle Illarense. YcaoBUsA CMELIEHHUS XMMHUYECKOro paBHOBecus. DakTopsl,
BIIMSAIOIINE HA COCTOSTHUE XUMUYECKOTro paBHOBecHs. [IpOrHO3MpOBaHKe BO3MOKHOCTH NTPOTEKAHNUS
XUMHUYECKHUX TpEBpallleHui B pa3IUYHbIX YCIOBHMSIX HA OCHOBE MIPEJCTaBICHUH 00 H3y4EHHBIX
JJIEMEHTaX XUMHUYECKOU KUHETUKU U TEPMOIUHAMHUKHU.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU. OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA
XUMHUYECKHX JJIEMEHTOB, 3aBUCUMOCTb OT CTEINEHU OKHCIEHUsA. BaXHble OKUCIUTENIN W
BoccTaHoBuTeNu. [lepmanranat kanus (xapakrepuctrka). CocTapieHUe YpaBHEHUN OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OaaHca.

ONeKTpoauTHUYECKas AMcconuanus. XHMUYECKHME peakuuu B pacTBopax. Teopus
ANEKTPOIIUTHYECKON auccouuanuu. PactBopenue kak (u3uko-xumudeckuil mnpouecc. [lonarue o
TUApPATax U KPUCTALIOTHApATAX. DJIEKTPOIUTHI U HEINEKTPoJnuThl. KaTnoHsl, aHnOHBL. MexaHu3m
JMCCOLMALIMH BEIIECTB C PA3TMYHBIM BUJOM XUMUYECKOH CBsI3U. CHIIbHBIE U C1a0ble JIEKTPOJIUTHI.
Crenenp aucconuanuy, KOHCTaHTa auccouuanuu. MoHHoe mpousBeneHue Bonabl. Bomopoansiit
nokasarenb. MTHAuKaTOphl. DNEKTPOIUTHYECKAs TUCCOMALNS KUCIOT, OCHOBAHMM U COJIEH.

Peakiiuu monHoro oomMeHa. Y coBust IpoTEeKaHUs peakIuii HOHHOTO oOMeHa. MoleKkymsipHbIe,
IIOJIHBIE M COKpAILLEHHbIE NOHHBIE YpaBHEHUs peakuuil. CBOICTBA KHUCIOT, OCHOBAaHUN U COJNEH B
CBETE NPEACTABICHUN 00 3JIEKTPOTUTHYECKON Aucconunaniy. KauecTBeHHbIE peakiiiyi Ha HOHBI.

I'mpponus coseil. MoHHBIE ypaBHEHHUsI THIApOJM3a CoOJie. XapakTep cpelbl B BOIHBIX
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OKCIIEpUMEHTAJIbHOE W3Y4YE€HHE BEIIECTB U SBJICHUH: O3HAKOMJEHHE C MOJAEISIMU
KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEIIECTB — METANIOB M HeMeTaioB (rpadura u
ajyiMasa), CJI0KHBIX BEILECTB (XJI0pUAA HATPUs);

HCCIIEIOBAaHNE 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKOW pEeakIUH OT BO3AEHCTBHS Pa3IMUHBIX
(hakTopoB;

OTIBITHI, WILTIOCTPUPYIOIIKE O0PAaTUMOCTh XUMHUYECKUX PEaKLUii;

HCCIIEI0OBaHUE 3JIEKTPOIIPOBOAHOCTH PaCcTBOPOB, MPOLIECCA JUCCOLUALIUU KUCIIOT, IIEI04Yel U
coJIei;

IIPOBE/ICHUE OMBITOB, WILIIOCTPUPYIOIUX MPU3HAKU MPOTEKaHUs peakiHil MOHHOro oOMeHa
(oOpa3zoBaHue ocaka, BBIICICHHE ra3a, 00pa3oBaHUE BOJIbI);

NpUMEHEHHE MHIMKATOPOB (JTakMyca, METHJIOpaHXka U (eHondranenHa) A OnpeaeieHus
XapakTepa cpejibl B pacTBOpax KUCJIOT, OCHOBAaHUN U COJIEH;

[IPOBE/ICHUE OIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu pas3ioKeH!s, COETUHEHUS);

pacrno3HaBaHH€ HEOPraHMYECKHUX BEIIECTB C MOMOIIbIO0 KAYECTBEHHBIX PEaKUil Ha NOHBL;

pellieHre SKCHEPUMEHTAJbHbIX 3aJady 1o TemaM: «OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakumny, «'uaponus coneity, «IAEKTPOTUTHUECKAS TUCCOLHUALIUY.

Hemeraibl U X coeITMHEHUS

OO6mast xapaktepucThka HeMmeTauioB. OCOOCHHOCTH CTPOCHHSI aTOMOB XHUMHUYECKHX
AJIEMEHTOB, MPOCTBIX BEIIECTB, auIOTpomnusa. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA
HemeTaioB. CpaBHUTENNbHAS XapaKTEPUCTUKA COEAMHEHUM HEMETaIOB.

OOm1ast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTENCHH
okucienusa. CtpoeHrne M (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJlOT€HOB. XHMHUYECKHE
CBOMCTBa Ha mpHUMepe XJiopa (B3auUMOJEHCTBUE C METaulaMH, HEMETaJllaMHu, BOJAOH, LIEI0YaMH).
Xnoposogopon. ConsHas KHCIOTa, XUMHUYECKHE CBOWMCTBA, MONy4YeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOAA HAa OpraHu3M uesioBeKka. BaxkHeiine xJOpuabl M HUX HaXO0XJEHHE B
npupoe. [lonsTre o KUCIOpoACOAEPKALIUX KUCIOTAX XJIOpa U UX COJIAX.

VVIA-rpynnel. OcoO€HHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHMS.
CrpoeHre M (QU3MUECKHE CBOICTBa NPOCTHIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPOIHBIE
MOJU(UKAIMH KUCIOpOoJa U cepbl. XMMUYECKHE CBOICTBA cepbl (B3aMMOAECHCTBUE C HEMETAIUIAMH,
MeTaJljlaMi, KOHUEHTPUPOBAHHBIMU a30THOM U cepHOM kuciaoramu). CepoBOJIOpOJ, CTPOEHHUE,
¢du3nuecKkre 1 XMMHYECKHE CBOICTBA (KHCIIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHU/IBI CEPBI
KaK TPEICTABUTENN KUCIOTHBIX OKcHI0B. CepHucras kuciora u ee conau. CepHas KHCIOTa,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (oOImIMe Kak TMpeICcTaBUTENsl Kilacca KHCIOT |
cnenuduueckre). Conu cepHOM KHUCIOThl. XHUMHUYECKHE pEaklMH, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO  croco0a TOoJdy4yeHUs cepHoil KuciorTel. [IpencraBieHuss O XUMHUYECKOM
MIPOM3BOJICTBE U CBSI3aHHBIX ¢ HUM Tmpodeccusix. IIpumeHeHue cepHOi KUCIOTHI U CyIb(paToB.
KayecTBeHHbIE peakiM Ha CyabQHUT-, cynbhua- u cyiabdar-aHuoHbl. HaxoxneHnue cepbl u ee
COCIMHEHUIN B NpHUpOJe. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpelbl COCAMHEHUSMH CEphI
(KUCTIOTHBIC JTOK/IH, 3aTrPSI3HEHHUE BO3/IyXa), CIIOCOOBI €r0 MPEeI0TBPaICHUS.

OOmiast xapakTepucThka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

A30T, pacnipoCTpaHEeHHE B IPHUPOE, GU3NIECKUE U XUMUYECKHUE CBOIMCTBA (B3aUMOICHCTBIE

/

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

¢ MeTaJlJlaMH, BOAOPOAOM, Kruciiopoaom). K ~OBOPOT 230Ta B TIPH one. AMMHaK, ero pu3ndecKue
KYMEHT NO I'II/ICIK)H ) Kpyrpop bap ¢

0 .
n XHM%I‘}%F(I:I'-%SEPI‘?&%% ?:I"(%chgllﬁe, OCHOBHBIC CBOMUCTBA BOJHOI'O paCTBopa), IMPUMCHCHUC U




MoJIy4yeHue B 1a00paTOpUu U MPOMBIIUIEHHOCTH. IOH aMMOHUS, JOHOPHO-AKIIENTOPHBIA MEXaHU3M
ero ooOpaszoBanus. Comu aMMOHUs, WX (PHU3UYECKHE U XUMHUYECKHE CBOMCTBa (pas3lioKeHHE U
B3aUMO/ICHCTBUE CO IIeT0uaMHu ), TpuMeHeHne. KauectBenHas peakiusi Ha MOHbI aMMOHHUSI. OKCHUIBI
azora (I, II, III, IV, V). A3otucras kucioTa. A30THas KHUCIIOTa, €€ IMOJyYeHHUe, (PU3UYECKUE H
XMMHUYECKHE CBOMCTBRA (00IIIKe KaK MpeCTaBUTeNs Kilacca KUCIOT U crienu(uueckue), IpuMeHEeHHE.
XUMHUYECKUE PEAKIUH, JISKAIINE B OCHOBE MOJTYYCHHS] a30THOW KHUCIIOTHI B TPOMBIIUICHHOCTH.
Hutpatet u Hutputhl. KauecTBeHHBIC peakiiu HA HUTPAT- U HUTPUT-AaHHOHBL. XHUMHUYECKOE
3arpsi3HEHUE OKPY KaIOIIEeH cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
MOYBHI ¥ BOJJOEMOB).

docdop, amnorponHsie Moaudukanyu Gochopa (0enbiit u kpacHbIi Gocdop), huznueckue u
XUMHYECKHE  CBOMCTBa  (B3aMMOJCHCTBHE ¢  METaJJIaMH,  KHCIOPOJOM, TaJOr¢HAMH,
KOHIIEHTPUPOBAHHBIMHU a30THOW u cepHoil kuciotamu). Oxcuabl docdopa (I, V), docdopuas
KHCIIOTa, (U3NYECKUEe U XUMHUYECKHE CBOICTBa, monmyueHue. KauecTBeHHas peakiusi Ha docdar-
nonsl. [Ipencrasienus o raoreangax ocdopa (111, V).

[TonsTHE O MHHEpATBHBIX YyHOOpeHUsX. A30THBIC, (hOCPOpPHBIC, KOMIUICKCHBIE YIOOPCHHS.
XUMUYeCcKOoe 3arpsi3HEHUE OKPY KaIolel cpeibl CoequHEHUsIMU a30Ta u docdopa.

OOmass xapakTepucTuka »s1eMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIEC CTETICHH OKUCIICHHUSI.

VYraepon, amtorponHsie Moaudukanuu (rpadut, anmas, ¢ymiepeH, rpadgeH, HaHOTPYOKN),
¢u3nUecKne W XHMHUYECKHE CBOMCTBA IPOCTHIX BEHICCTB (B3aMMOJCHCTBHE C MeETalIaMH,
HEMeTallJIaMH, KOHIICHTPUPOBAHHBIMU a30THON M cepHOMl kucioramu). [lonstue o6 amcopOumu.
KpyroBopot yriaepona B mpupoje. OKcuabl yriepoaa, ux (pu3nueckue U XMMHUYECKHe CBOMCTBA,
JCHCTBHEC HA JKWUBBIC OPTraHW3MBI, TOJyUYEeHUE U TPUMEHEHHE. OKOJOTHYECKHE MPOOIIeMbI
aTMocdepsl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV). YroneHas kucnora u ee conu, ux pusnyeckue u
XUMHUYECKHE CBOICTBa, MONy4YeHHe U mpuMeHeHue. KapOoHatel, ruapokapOOHATHI, UX CBOMCTBA.
KauectBeHHas peakiuss Ha KapOoHaT-MOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIIJICHHOCTH M CEITLCKOM XO035HCTBE.

[TepBoHaYaIbHBIE TIOHATHS 00 OPraHWYECKUX BEMIECTBAX KaK O COCAMHEHUSIX YTIepoja:
yTIAEBOIOPOABI (METaH, 3TaH, dTUJIEH, alleTUJICH ), STaHOJ, TTUIEPUH, YKCyCHas KucioTa. [IpupoaHsie
WCTOYHUKHU YTIIEBOJOPOIOB (YTroiib, IPUPOAHBIN a3, He(Th), MPOIYKTHI UX MEPepadOTKU, UX POIb B
OBITY U MPOMBIIICHHOCTH. [[oHATHE 0 OMOJIOTHYECKN BKHBIX OPTAaHMYECKHUX BEIIECTBAX — JKHUPaX,
Oenkax, yriieBojJax — M UX POJIM B JKU3HM YelIOBeKa. EMMHCTBO OPraHWYECKUX M HEOPTaHMYCCKHX
COEIMHEHHUI.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOICTBa (B3aMMOJCHCTBHE C METaJUIAMH,
KHCIIOPOJIOM, YIJIEPOJIOM, TaJIOTeHAMH), MTOJIyYCHUE M TIPUMEHEHHE. Poilb KpeMHHsI B TIPUPOJIE H
texauke. Oxcun kpemuaus (IV), kpeMHUEBas KHCIOTA, CHIMKATHI: (DU3MUYECKHE W XHUMHYCCKHE
CBOWCTBa, MOJYYCHHE U MPUMEHEHHE B OBITY U MPOMBIIUIEHHOCTU. BakHelme cTpouTenbHbIE
MaTepuasbl: KepaMHuKa, CTEKIIOo, IIeMEeHT, OeToH, xene300eron. I[Ipobiembr GezomacHOTO
WCIIOJIb30BAHUS CTPOUTEIIHHBIX MAaTEPHUAJIOB B IIOBCETHEBHOMW YKH3HU.

Bop. Ocobennoctu crpoenust aroma. OOue npeacTaBieHus 0 GU3NYECKUX U XUMHUYECKUX
cBolcTBax. bopHas kucuora.

DKCIepUMEHTAILHOE U3yYCHHE BEIIECTB U SIBJICHUM:

03HaKOMJICHHE ¢ 00pa3aMu IPUPOIHBIX XJIOPHUIOB (TaJIOTCHHUIOB);
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M3yYCHHE CBOWCTB COJISTHOM KUCIIOTHI;

MPOBE/ICHUE KAYECTBEHHBIX PEaKIMid Ha XJIOpHUA-, OPOMHI- U MOIHUI-MOHBI M HAOIIOJCHUE
IIPU3HAKOB UX [IPOTEKAHNUS;

O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ IPUPOAHBIX COeANHEHUI;

HaOroZieHne npolecca o0yrJIMBaHUS caxapa IOoJ JAeHCTBUEM KOHLIEHTPUPOBAHHOM CEpHOM
KHCJIOTBI;

U3Y4EHHE XMMHUECKUX CBOWCTB pa30aBI€HHON CEpHON KHUCIIOTHI;

IIPOBE/IEHUE KAUYECTBEHHBIX PEAKIMI Ha Cynb(UI-, CyIbPUT- U Cynb(aT-MOHBI U HAOIIOACHNE
IIPU3HAKOB UX IIPOTEKAHNUS;

O3HAKOMJIEHHE C (pU3MUYEeCKMMH CBOMCTBaMH a30Ta, hocdopa n UX coeqUHEHUH, oOpa3amMmu
a30THBIX 1 (POCPOPHBIX yI0OpEeHUH;

NoJIy4eHue, coOupaHue, pacrio3HaBaHUE U M3ydeHHE CBONCTB aMMMaKa, U3ydeHHE CBOICTB
CoJIe aMMOHHMS;

MPOBE/ICHNE KAaUYECTBEHHBIX PEaKIMii HA MOH aMMOHHS, HUTPHUT-, HUTPAT- U (pocdar-nuoHsl u
M3Y4YE€HHUE TPU3HAKOB UX IPOTEKAHUS;

U3Y4YCHHE B3aUMOJACHUCTBHUS KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIbIO, CBOWCTB
(hochopHOIT KUCITOTHI U €€ COJICH;

O3HAKOMJIEHHE C MOJENSMHU KPUCTAUIMUECKUX DPELIETOK aiMasa, rpaduta u ¢ysuiepeHa, ¢
MPOIIECCOM  aJICOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTUBOrasa;

NoJIy4eHue, cooupaHnue, pacro3HaBaHUe U U3y4eHHUE CBOMCTB YIJIEKUCIIOrO rasa;

MIPOBE/IEHNE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT- U CHIIMKAT-MOHBI U U3yYeHHE MPU3HAKOB
UX MPOTEKaHMUS;

M3Yy4YE€HHE B3aMHBIX NpEBpallleHui KapOOHATOB U THIPOKapOOHATOB;

O3HAaKOMJIEHHE C oOpa3lamMu MpUPOJHBIX KapOOHATOB M CHUJIMKAaTOB, C MPOAYKIHUEH
CWJIMKaTHOM IPOMBILUIEHHOCTH;

pelIeHre SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeillre HeMeTaIbl ¥ X COSTUHEHUS.

Metanabl M UX COeIMHEHUS

O6mue cBoiicTBa MeTaioB. O0Ias XapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBaHUM UX NoJoxxeHus B Ilepnonnueckoii cucreme xumudeckux anemenTos . M. Menneneesa
u crpoerust aromoB. Mertamisl A- u b-rpynn. CrpoeHue NOpOCTBIX BELIECTB — METAJJIOB.
Mertannndeckasi CBSI3b U METaJLTMYECKasl KpUcTajsinyeckas perierka (IpUMHUTHUBHAsS KyOWueckas,
00BEMHO-LIEHTPUPOBaHHAsE KyOMuYecKasi, T'paHEeleHTPUpPOBaHHAs KyOudeckas, TreKcaroHajJbHas
IUIOTHOYTMIAKOBaHHAsA). 3aBUCUMOCTh (PM3NYECKHX CBOMCTB METAJJIOB OT CTPOEHHUS KPHCTAIIOB.
DNEeKTPOXUMHUIECKUHN PSJT HAMPSsDKEHUH MeTauioB. O01mue XuMHIecKue cBoicTBa MeTauioB. Oomue
CIOCOOBI MOTYYEHUS] METAIJIOB, METAILTYPIUsl. DJIEKTPOJIN3 pacIUIaBOB M PaCTBOPOB COJIEH KaK OJIMH
U3 CIIOCOOO0B MoTydeHHst MeTauioB. [IoHATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX
oT koppo3uu. CrijiaBsl (CTallb, YyryH, JIOpATIOMUHMNA, OpoH3a). [IpuMeHeHne MeTasioB U CIIaBOB B
OBITY U IPOMBIIIIIEHHOCTH.

Memannot A-epynn

[Ilesrounble MeTAIIBL: TIOJI0KEHUE B [leproauueckoil cucteMe XUMHUYECKHUX di1eMeHToB [I. M.
MeHeneeBa, CTpOCHHE UX aTOMOB, HAX0XACHUE B Ipupoae. Pu3ndeckue U XMMUYECKUE CBOMCTBA
(Ha mpuMepe HaTpusl U Kajus), noaydeHue. OKCUIbl U THAPOKCUBI HaTpus U Kanus. [Ipumenenue
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IEIOYHBIX METAIIIOB M MX COCIMHCHHiA. Bromoryueckas pOJIb HATpUA U KaJlus.
OOKYMEHT NOANMCAH

3JIEKTPOHHOW NMOAMUCHIO




[IlenouHO3eMeENbHBIE METAJIBI MAarHUN U KajblWi: nojoxxeHue B [lepuoanyueckoil cucreme
xuMmuueckux snemeHtoB [[. M. MeHneneeBa, CTpOCHME HMX ATOMOB, HAXOXKJIECHHE B IPHUPOJE.
du3nyeckrue W XUMHUUYECKHE CBOMCTBA MarHus M Kanbllvsa. BakHeHIIne cCoeIMHEHHUS KalabIUusA U
MarHus (OKCHJA, THAPOKCHI, COJIM), CBOKMCTBA, MpUMEHEHHE. JKeCTKOCTb BOABI M CIIOCOOBI ¢
ycTpaHeHusi. KpyroBopoT Kaiblys B IpUpPOJIE.

Amomunuil: nonoxenue B llepuommueckoi cucreme xumuueckux osnemeHtoB [ H.
MeneneeBa, CTpoeHHE aToMa, HaxoxiaeHue B mnpupoje. dusmyeckue M XMMUUYECKHE CBOMCTBA
aMrOMUHMSI. AMQOTEpHBIE CBOMCTBA OKCHIA M TUAPOKCHUIA altoMUHUsA. [[puMeHeHne anroMUHUS U
€ro CIJIaBOB.

Memannwt b-2pynn

OOmass xapakTepUCTHKAa METAUIOB b-rpynn (MOOOYHBIX MOATPYII): TIOJNOKEHUE B
[Tepuonnueckoii cucreme xuMuueckux anemeHToB [[. M. MennmeneeBa, 0COOCHHOCTH CTPOEHUS
aTOMOB. SIBIIeHHE «IIpoBayia» JIJICKTPOHA Ha MPHUMEPE CTPOCHHUS aTOMOB XpOMa, MEIH, cepedpa.
BaneHTHEIE COCTOSIHHS aTOMOB d-3JIGMCHTOB, CTCIICHHM OKHCIICHUS aTOMOB B COCOUHCHHUSIX.
3aBUCHMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB META/NIOB OT 3HAYCHUS
CTENIEHU OKHUCIJICHHS JJIEMEHTa B COCIMHCHUH (HA MpUMEpe COeIMHEHUM Xpoma). [lepBoHavyaibHbBIC
MPECTABICHUS O KOMIUIEKCHBIX COSUHECHUSX.

Menp u cepebpo: CTpOCHHE aTOMOB, CTEIIEHHU OKUCIeHHUA. OOIIue KpaTKue MpeacTaBiICHUs O
(GU3MYECKUX W XUMHUYCCKUX CBOWCTBAX IPOCTHIX BEIISCTB (B3aMMOJCUCTBHE C KHCIOTAMU-
OKHUCIIUTEISIMH), 00 WX OKCHJIAX, THAPOKCUIAX M COJSIX, WX mnpuMeHeHwWH. [IpencraBieHus o6
aMMHa4YHBIX KOMIUIEKcax cepeOpa W Mmeau. KauecTBeHHbBIE peakIMd Ha KaTHOHBI Menu (2+) |
cepedpa.

[{uHK: cTpoeHHEe aToma, CTENEHb OKUCJICHHS. XapaKTepUCTUKA (QU3HMYECKUX U XUMUUYECKUX
CBOMCTB, TTpUMEHEHHE, aM(OTEepHBIE CBOMCTBA OKCHIA M THIPOKcHIa. KauecTBEHHbIE peakiuy Ha
KaTHOHBI IIUHKA.

Kenezo: cTpoeHune atoma, cteneHu okucieHus. Haxoxxnenue B mpupopae. dusnueckue u
XUMHUYECKHUE CBOMCTBA KeJe3a, MpuMeHeHne. bruonornueckast poiib xene3a. OKCUIbI, THAPOKCHUIIBI U
conu >xene3a (II) u xenesza (IIl), ux cocras, cBoiicTBa U moiyuyeHue. KauecTBeHHbIE peaklMK Ha
KaTUOHBI kene3a (2+) u xkeneza (3+). UyryH u cranb — CIuiaBbl kene3a. [Ipou3BoJaCTBO uyryHa u
CTalli. DKOJIOTHYECKHUE MTPOOJIEMBbI, CBSI3aHHBIE C METAJUTYPTrHY€CKIMHE MPOU3BOICTBAMHU.

DKCIEePUMEHTAITHHOE U3yUeHNE BEIECTB U SIBJICHUM:

03HaKOMJICHHE ¢ 00pa3aMy METAJIJIOB M CIUIABOB, NX (DU3UYECKUMHU CBOWCTBAMU;

MOJEJIIMPOBAHNE METAJUTMYECKON KPUCTAINTMYECKON PEIIEeTKH;

M3y4YeHUE B3aUMOJIEUCTBUSI METAIIOB C BOJIOM, C paCTBOPAMHU COJIEH U KUCIIOT, UCCIIEJOBAaHUE
MPOIIECCOB AJIEKTPOIM3a pacTBOpoB xyopuaa meau (I1) m monuma kamus, KOPpO3UH METAILIIOB;

M3y4eHne OCOOCHHOCTEW B3aMMOJICUCTBHS OKCHUIOB KaJbIUS W HATPUS C BOAOW, HX
TUAPOKCHUIOB — ¢ oKcuaoM yriaeposa (IV) u kucinoramu;

M3Y4YCHHE CBOICTB KapOOHATOB U TUIPOKAPOOHATOB KAIIbIIUS, KECTKON BOJIBI;

M3y4eHHe TIPOIIECCOB MOTYyYEHUS THAPOKCHUIOB Keje3a, UX XUMUUECKHX CBOWCTB;

M3y4eHUEe TPHU3HAKOB MPOTEKAHUs KAaYECTBEHHBIX PEaKIMi Ha HWOHBI (MarHus, KaJbIus,
AIIOMUHUS, LIMHKA, XKkele3a (2+) u xkenesa (3+), meau (2+);

HaOII0/IeHNE ¥ ONTUCaHKE OKPAIIMBAHUS [IJITAMCHH NOHAMHY HATPHS, KAJTUs U KaJIbIIHS,

rccaenoBaHe aMm(pOTEPHBIX CBOWCTB THUIPOKCHAA altoMuHUA, Tuapokcuaa xpoma (III) u
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P OKVM(EHT 09 HMCAI';IIX 3a;[aq o TeMe «BakHelne MeTaIbl U UX COSTUHEHUS.
SHERTPONRAU MO AHAEE




XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u marepuanbl B NOBCEIHEBHOM >KM3HM 4YeJNOBEKa. BakHeilmue BelecTsa U
MaTepuabl, 00JaCTH UX IpUMEHEHUS. be3onacHoe ncnonb30BaHKUE BEIIECTB U XUMUYECKUX pEeaKLIUi
B ObITy. [lepBas moMoIb MPU XUMUYECKUX 0XKOTaxX M OTPABICHUSX.

Hosele maTepuainbl 1 TexHonoruu. [ IpuHIMIBL «3€€HON XUMUNY.

OCHOBBI 9KOJIOTMUECKOH TIPaMOTHOCTH. XHMHS M 3J0pOBbE. 3HAUCHHE H3YyYaeMBbIX
XUMHAYECKHX 3JIEMEHTOB U UX COCAMHEHUH [T (QYHKIIMOHMPOBAHUS OpraHu3Ma uenoBeka. [lonstue
0 3I0pPOBOM 00pa3e KU3HU.

XUMUYECKOe 3arpsi3HEHUE OKpYKalolleh cpelbl. DKOJOorndeckue mpoOaeMbl, CBSI3aHHBIE C
COEAMHEHHSIMHU YIJIEpOJa, a30Ta, cepbl, Tsokenbix meramwioB. llonstue o IIJIK. Ponp xumun B
PELICHUH YKOJIOTHIECKUX MPOOIIEM.

DKCTepuMEHTAIbHOE U3YYEHUE BEIIECTB U SIBJICHUI: 03HAKOMIIEHHUE ¢ 00pasliaMy MaTepHalioB
(cTekI10, CIUIaBbl METAJUIOB, MOJTMMEPHBIE MAaTEpUAIbl), OTIPEACICHUE KUCIOTHOCTH NPUPOIHBIX BOJ,
MOJIETIMPOBaHUE Ipoliecca 00pa30BaHUS KHUCIOTHOIO MO, HU3yYEHHE €ro BO3JEHCTBUS Ha
MaTepUabl.

IHoBTOpEeHue u 00001IeHNe 3HAHUIT OCHOBHBIX pPa3/iesioB KypcoB 8—9 kiiaccoB

[lepuonnueckuit 3akoH u Ilepuonuueckass cucreMa XHMMHYECKUX JJIEMEHTOB B CBETE
MPEACTABICHUHN O CTPOCHHS aTOMa. 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
U UX COEIMHEHUH B MEpUoJiax U rpynmnax.

CrtpoeHne BemiecTBa B TBEPIOM, JKUIKOM M Ta3000pa3HOM COCTOSIHMM. BHIIBI XUMUYECKOM
CBA3U. 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUNIMUYECKOW PEUIETKH U BUAA XUMHUYECKOU
CBSI3H.

Knaccupukanys XuMUYECKMX peakuuid 10 pa3IuyHbIM Mpu3HakaM. [IporaosupoBaHue
BO3MOXXHOCTH MPOTEKAaHHUS XWMUYECKUX MpPEBpallleHUi B pA3IUYHBIX YCIOBHUSX Ha OCHOBE
MPEACTABICHUN XUMUYECKON KHHETUKH U TEPMOJAMHAMHUKH.

XUMHUYECKHE peakluuu B pacTBopax. ['maponus coneil. Peakiimyu OKMCII€HHU-BOCCTAHOBIICHHUS.
DNEeKTpoIn3.

CBolicTBa KHCJIOT, OCHOBAaHUN M COJE€M B CBETE MpEACTaBICHUN 00 3JIEKTPOIUTHYECKON
JUCCOLIMAIMU U OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIUSX.

Mesicnpeomemmunie céasu

Peanu3zanus MexnpeIMeTHbIX CBA3EH NPy U3yYEHUH XUMHUH B 9 Kilacce OCYILECTBISIETCS Yepes
WCIIOIB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHATHW, TPHUHSATHIX B
OTJIETIbHBIX €CTECTBEHHBIX HAYKaX.

OOme ecTecTBEHHO-HAay4yHbIe IMOHATHS: sIBJIEHUE (IIpoliecc), Hay4HbIH (akT, rumnoresa,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCHU(UKaIus, MepUOJIUYHOCTh, HAOIIOJEHHE, SKCIIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIIb, TEXHOJIOTHS, MaTepUaJIbl.

®dusnka: BENIECTBO, TENO, (PU3UYECKHE BEIMUYMHBI, €IMHUIBI U3MEPEHHs, Macca, 00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMBI U MOJIEKYJIbI, arperaTHble COCTOSIHUE BELIECTBA, CTPOCHME Ta30B,
AKHUAKOCTEH U TBEPABIX (KPUCTAIIMYECKHX ) TeJl, KpUCTaNInYecKas petieTka, 3JeKTPOH, siIpo aToMa,
MIPOTOH, HEUTPOH, MOH, HYKJIWJ, M30TOIbI, KBAHThI, paJHOAaKTUBHOCTh, anb(a-, OeTa- U ramma-
M3JIy4eHHUE, SJEKTPUUYECKUM 3apsii, MPOBOJHUKH, MOTYNPOBOAHUKU, IUIIEKTPUKHU, COJHEYHBIN
CIIEKTp, pa3jiokeHue 0eoro cBeTa B CIEKTP.

buonorus: sxocucrema, 6uocdepa, GoToCHHTE3, MPOIIECCHl 0OMEHA BEIICCTB, MUHEPAIbHBIC
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y,I[O6peHI/I$I, MHKPO3JICMEHTEL MaKEIO&TICMGHTI)I)'II/ITaTCJ'II:HBIe BCIIICCTBA.
OOKYMEHT NOAMMUCA

3JIEKTPOHHOW NMOAMUCHIO




I'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE TIOPOJIBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOILJINBO, BOJHBIE PECYPCHI, IIJIaHETA 3EMJIS.

TexHonorus: CTPOUTCJIbHBIC TCXHOJIOIUH, CEJILCKOXO3SIMCTBEHHEBIEC TCXHOJIOI'MHU, TEXHOJIOTHH
AJIEKTPOHHOW TIPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA ITPOI'PAMMEI 110 XMMHWHN HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHN A
(YIJIYBJIEHHBI YPOBEHbB)

JIMHHOCTHBIE PE3YJIBTATbBI

JInuaOCTHBIC PE3YyIbTAaThl OCBOCHHA IPOIrpaMMbl OCHOBHOI'O 06H.[CI‘O 06pa3013aH1/1;1 JOCTUI'alOTCA B XOA€ 06yqu1/1;1 XUMHUHU B €IUHCTBC
yueOHOM ¥ BOCIHUTATEIILHON JEATENIbHOCTH 00pa3oBaTeNbHON OpraHW3alid B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHUCKHMHU
COLIMOKYJIBTYPHBIMH U TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, MPUHATHIMUA B OOIIECTBE MPAaBUJIAMU M HOPMaMH MOBEJIEHUSI U CIIOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAMOPA3BUTHS U COIIMANTU3ALIUN O0YUaOIUXCSL.

JInuaocTHBIC PE3YIbTATHI OTPAXKAIOT TOTOBHOCTDH 06yqa}om1/1xcs1 PYKOBOACTBOBATHCA CHUCTEMOHU IO3UTHUBHBIX IIECHHOCTHBIX OpI/IeHTaLII/Iﬁ u
pacuIMpeHue OIbITa JACSITEIIbHOCTH Ha €€ OCHOBE, B TOM YHCJIEC B YACTH:

1) mnaTpuoTH4YeCKOro BOCIIUTAHUS:

MPOSIBIICHUE [ICHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTypHOMY, HAYYHOMY M HCTOPUUYECKOMY HACJEINI0, TOHMMaHNEe 3HAYCHUS
XUMHUYECKOU HAaYKHM U TCXHOJIOTHU B )KU3HHU COBPEMCHHOI'O OGHICCTBa, B pa3BUTHU 5 KOHOMHKHU Poccun m cBoero pEeruoHa,

2) rpa:kKIaHCKOr0 BOCTIMTAHUS:

MPEACTABICHUE O COIMAIbHBIX HOpPMax M MpaBUJIaX MEXKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE, MPOSBICHUE KOMMYHUKATHBHOM
KYJIBTYpPBI B pa3HOOOpa3HOI COBMECTHOM JeSTENbHOCTH;

CTPEMJICHHE K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIIH B TIpoliecce yueOHOM U BHEYYEOHOH JEsITeIbHOCTH;

TOTOBHOCTH OLICHMUBATH CBOC INOBCACHUC U ITOCTYIIKU CBOUX TOBapI/IHIef/'I C MO3MIU HPABCTBCHHBIX U ITPABOBLIX HOPM C YYETOM OCO3HAHUSA
MOCJIE/ICTBHI MOCTYIKOB;

3) ¢popMupoBaHUSs IEHHOCTH HAYYHOI'0 MIO3HAHUS:

MHPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XUMUYECKOM pEaKIMU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
H€06XOJII/IMI)Ie AJI1 TIOHUMAaHUs CyIIHOCTH HaquOﬁ KapTUHBI MHpa,

OCO3HaHHE [IEHHOCTH HAYYHOT'O MTO3HAHUS JJISl Pa3BUTHS KAXIOTO YeI0BEKa U MPOU3BOIUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa
HayKu «XHUMHS» B CHUCTEME HAay4HBIX MPEJICTABICHUA O 3aKOHOMEPHOCTSIX PA3BUTUS IPHUPOIbI, B3AUMOCBSI3SX UYEJIOBEKa C MPUPOIHON U
TEXHOJIOTHYECKON CPEeIoit;

MO3HABaTe/IbHAss MOTHBAllMsl M HHTEpec K OOYy4eHHI0, TOTOBHOCTh M CIOCOOHOCTh K CaMOpa3BUTHIO U C€aMOOOpa3OBaHHUIO, K
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HMCCJICIOBATCIbCKOMN ACSATCIbHOCTH, K OCOSHAHHOMY BLI60py HaITpaBJICHUA U YPOBHS JanbHEUIIero O6y‘-ICHI/I}I;

OO Wil AW RYGAH pe1 310poBES:
SJIEKTPOHHOW NOANMUCHLIO




OCO3HAaHHE IEHHOCTU HU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO, YCTAHOBKA Ha 3JIOPOBBIM 00pa3 >KM3HHU, OCO3HAHUE
NOCJEICTBUIA M HENPHUSITHE BPEIHBIX MPHUBBIYEK (YIOTPEOJIEHUS ANKOTOJIs, HAPKOTUKOB, KypEHHs), HEOOXOAUMOCTU COOIIONECHUS MPABUI
0e30MacHOCTH Ipu 06paIJ_[eHI/II/I C XUMHWYCCKHMMMH BEIIECCTBAMU B y‘-Ie6HBIX 1 )KU3HCHHBIX CUTYalUsX,

5) TpynoBoOro BocnuTaHus:

dbopMUpOBaHUE IEGHHOCTHOTO OTHOIICHUS K TPYIOBOI A€ATEIbHOCTH KaK €CTECTBEHHON MOTPEOHOCTH YelIOBEKa U K HCCIE0BATEIbCKOM
JeSITETIbHOCTH KaK BHICOKO BOCTPEOOBAaHHON B COBPEMEHHOM OOILECTBE;

pa3BuTHE WHTEepeca K mpodeccusM, CBS3aHHBIM C XUMHEH, B TOM YHUCIIe K MPOoQeccHsM HAyIHOW cdepbl, 0CO3HAHHUE BO3MOKHOCTH
camopealu3alyu B 3Toi cdepe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:

OCO3HaHHue¢ HCOGXOI{I/IMOCTI/I OTHOIICHHA K MPHUPOAC KaK UCTOUYHHKY KU3HHU HA 36MJ’I€, OCHOBC €€ CyHICCTBOBAHM,

IMOBBIIICHUEC YPOBHA SKOJIOTHYECKOU KYJBbTYPBHI: HpI/IO6p6TCHI/IC OIIbITA IIJIAHUPOBAHUA MOCTYIIKOB X OLCHKH X BO3MOKHBIX HOCJ'IG[[CTBI/Iﬁ
JUTSL OKPY>KaroIIel Cpeibl; 0CO3HAaHUE III00AIbHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM U MyTel UX pelIeH s ; ClIOCOOHOCTh MPUMEHSThH 3HAHMUS,
MOJydyaeMble MIPU U3YyYCHUU XUMUH, JUIsl PEIICHUs 3a]1a4, CBA3AHHBIX C OKPY)KAIOIIEH Cpeoii; aKTUBHOE HEMPUATHE ACHCTBUN, TPUHOCSIIUX
BpEZl OKPY’KAIOLIEH cpefie; 0CO3HaHNE CBOEH poJIM Kak IpaXkIaHWHA U NOTPEOUTENs B yCIOBUSIX B3aUMOCBSI3U IPUPOIHOM, TEXHOJIOTUYECKON U
COHI/Ia.TII)HOI\/'I Cpe€a; TOTOBHOCTH K Y4aCTHUIO B HpaKTI/I‘{E:CKOﬁ ACATCIIbHOCTH DKOJIOTUYECKOMN HaITpaBJICHHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yabTaThl 00y4YaroLUMXCsl, OCBOUBIIUX MPOTPAMMY IO XMMHH OCHOBHOI'O OOIIIET0 00pa30BaHus, BKIIOYAIOT:

YCBOEHHE MEXIUCIHUIUIMHAPHBIX (MEXIPEIMETHBIX) MOHATHH, OTpa)KarollMX MaTepUalbHOE €JMHCTBO MHpa M IpoLecc MO3HAHUs
(BelecTBO, CBOMCTBO, SHEPT U, SIBIICHUE, HAYUHBIH (haKT, 3aKOHOMEPHOCTb, TUIIOTE34, 3aKOH, TEOpHUs, HAOIIOICHUE, U3MEPEHHE, UCCIIEJOBAHUE,
AKCIIEPUMEHT U JPYTHE);

OBJIaJICHUE YHHUBEpPCAIbHBIMU Y4YEOHBIMH ACHCTBUSIMH (TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMH, DETYISTUBHBIMU), BaXKHBIMHU JUIS
NOBBIIEHUS 9()()EKTUBHOCTH OCBOCHHUS COAEP)KAaHUS YyueOHOro mpenMmera, (OPMUPOBAHMS KOMIIETEHIMHM, a TakXe MPOeKTHO-
UCCIIEI0BATEIbCKON AEATEIBHOCTH 00yHaloIUXCs B Kypce XUMUH;

CIIOCOOHOCTH MX UCIOJB30BaTh B yUEOHOMH, MO3HABATEILHON U COLUATbHON MPAKTHKE.
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ITo3HaBaTe/IbHbIE yHMBEPCAJIbHBIC yU80HbIC 1elCTBHUS
OOKYMEHT NOANMMUCAH

BASSSERONIF AU AR o B n:




YMEHHUS UCIIOJIb30BATh MPHUEMBbI JJOTHYECKOT0 MBILUICHUS IPU OCBOSHUH 3HAHHI: PACKPBIBATh CMBICII XMMHUYECKUX MOHATHH (BBIICIATH UX
CYIIIECTBEHHBIC MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C JIPYTUMU IMOHSATHAMMU ); aHATU3UPOBAThH, CPABHUBATH, 000011aTh, BELIONPATh OCHOBAHU S
JUTSI KITACCU(PUKAIIMN M CUCTEMATU3AIMA XUMUYECKUX BEIIECTB U XUMUYESCKUX PEAKIIHI; YCTaHABIUBAThH PUIHMHHO-CIICICTBEHHBIC CBS3H MEXKTY
00BEKTaMU HU3Yy4YECHHsI; CTPOUTH JIOTHUYECKHE PACCyKIeHUS (MHAYKTUBHBIC, N€IyKTUBHBIC, [10 aHAIOTHH); MpEAJaraTb KPUTEPUU U BBISBISTH
o01Ire 3aKOHOMEPHOCTH M MPOTHBOPEUUS B M3Y4YaeMbIX MpOIleccax U SBICHUSX; MPOBOJAUTH BBHIBOJABI U 3aKIIOUEHHUS; YMEHUS MPUMEHSTH B
mpoliecce TIMO3HaHUsI MOHATUS (NMPEJAMETHbIE W MeETalpeAMETHBIC), CHMBOJUYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MOJICIbHBIE MPEICTABICHUS — XUMHUYECKUI 3HAK (CHMBOJ 3JI€MEHTa), XUMHUYecKas (opMyia U ypaBHEHHE XUMHUYECKOM
peaKkuu — MpH PelIeHUU YU4eOHBIX 3a/1ad; C YYETOM STUX MOJIEIbHBIX MPEICTABICHUN XapaKTepU30BaTh U3ydyaeMble XUMUYECKHE BEIIECTBA U
XUMHUYECKHE PEaKIUU.

ba3oBrble ucciienoBare/bCKue 1eHCTBUSA (METOAbI HAYYHOI'O MIO3HAHMS BELECTB U SBJICHUI):

YMEHUSI MPUMEHSTh METOJIbI HAyYHOTO IMO3HAHUS BEUIECTB U SIBJICHUN HA AMIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B y4eOHOM
MO3HABATENIbHOMN U MPOEKTHO-UCCIEA0BATEIBCKON e TEIbHOCTH;

YMEHHsI UCIIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MIO3HAHMSI U CAMOCTOSATEIHHO CTABUTh BOMPOCHI; aHATTU3UPOBATh
(daxThl, BBIBIATE W (QOPMYIUPOBATH MPOOJIEMY, ONPENeNsTh Ieb W 3a/la4yd, COOTBETCTBYIOIIME PEIICHHIO MPOOJIEeMBI; IpeiaraTb
ONMCATEIbHYIO WM OOBSICHUTEIbHYIO TUIIOTE3y U OCYILECTBISATH €€ MPOBEPKY; YMEHUS MPOBOJUTH U3MEPEHHSI HEOOXOJUMBIX MapaMeTpoB,
BBIUMCJICHHSI, MOJIIUPOBaHNe, HAOIIOACHHS U JKCIEPUMEHTHI (peaabHble M MBICICHHBIC), CAMOCTOSTENILHO MPOTHO3UPOBATH PE3yNbTaThl,
dbopMynupoBaTh 00001IEHUS U BBIBOJBI IO PE3yIbTaTaM MPOBEACHHOTO OIBITA, UCCIIEJOBAHUS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HWHGOpMAIMU (HAYYHO-TIONMYJISIpHAs JUTEpaTypa XHMHUUYECKOTO COACpPKaHUS,
CIpaBOYHBIE TMOCOOMS, pecypchl MHTepHeTra); aHanmu3upoBaTh HWHPOPMAIMIO U KPUTUYECKH OILICHUBATh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUUBOCTh, OTOUPATh U HHTEPIPETHPOBATH HH(GOPMAILINIO, 3HAUUMYIO JUIS pelIeHUs yueOHOU 3a/1a4; YMEHHS TPUMEHSTh pa3InyHbIe
MeTOoJbl U (OPMYJIMPOBATH 3alpOChl MPU MOUCKE U 0TOOpe MHPOpMAIMKM, HEOOXOIUMOM JUIsl BBHINOJHEHHUS Y4eOHBIX 3aJay; MCIOJb30BaTh
WH()OPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHU W PA3JIMUHBIC TMOUCKOBBIE CHCTEMBI; CAMOCTOSTEIBHO BBIOMPATH ONTHUMAIBHYIO (GopMy
npecTaBieHuss HHGOpMauU (CXeMbl, TpaQUKH, TUarpaMMbl, TAOIHIIBI, PUCYHKH U Ipyrue (GopMbl); YMEHHUS HCIIOIB30BATh HAYYHBIN SI3BIK B
KaueCcTBE CpPeICTBA pabOTHI ¢ XUMHUUYECKON MH(MOpMaIe; MPUMEHSATh MEKITPEIMETHBIC ((PU3NYECKUE U MATEMATUYECKUE) 3HAKU U CHMBOJIBI,
dbopmyIel, a00peBUATYPBI, HOMEHKIJIATYPY, UCIIOJIH30BaTh U TPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.
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KoMMyHUKaTHBHBIC yHHBEPCAJIbHBIC YUeOHbIe JeHCTBHUA:
OOKYMEHT NOANMUCAH

ANEKTRAHFRIAGHRVAINGII MerHO 1 YCTHOH KOMMYHUKAIIN):




IPE/ICTAaBIATh MOJTYYCHHBIE PE3yJbTaThl MO3HABATEIBbHOW JAEATEIPHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTaX; MyOJIWYHO BBICTYNATh C
Npe3CHTAlMel Pe3yJIbTATOB BBIMOJHEHHS XWMHYECKOTO SKCIEPHUMEHTa (MCCIeI0BATEIbCKOW JTAaOOpaTOPHON WM TPAKTHYECKOW paboThl,
y4eOHOTO0 MPOEKTA); B X0/1€ AUAIOra U (WIn) TUCKYCCHH 3a1aBaTh BOIPOCHI 110 00CYKAaeMOM TeMe U BBICKA3bIBaTh UeH, (OpMyIHpOBaTH CBOU
HPE/TI0KEHUS] OTHOCUTEIIHHO BBITOJIHEHUS MIPEUIOKCHHOM 3a1a4H.

2) ymeHus y4eOHOTro COTpYyIHUYECTBA (TPYNIoBas KOMMYHUKAIIHS):

y4acTBOBATh B TPYNIOBBIX (popMax pabOTHI: INIAHUPOBATH OPraHU3ALUIO0 COBMECTHOM pabOTHhI, ONMPEENATh CBOIO POJIb, PacIpeeiTh
3a[a41 MEX/y WICHAMHU TPYIIbBI; BBIIOIHATH CBOIO YacThb pabOThl, KOOPAUHUPOBATH CBOU JICHCTBUSA C ACHCTBUSAMH JAPYTUX YJICHOB KOMAaHJBI,
OIIPEICTIATh KPUTEPUH O OICHKE KAauecTBa BBIIIOJIHEHHOH pa0OTHI; pelaTh BOSHUKAIOIIME MPOOIEMbl HA OCHOBE yueTa OOIIMX MHTEPECOB U
COTJIaCOBAHUS MO3UIINH, y4aCTBOBATH B 0OCYKICHUU, 0OMEHE MHEHHSIMHU, «MO3TOBOM IITYpMeE» H APYrHX GopMax B3aUMOACHCTBUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUA

OBnaneHve yHHMBEpPCAJIbHBIMU YUEOHBIMH PETYIATUBHBIMU JEUCTBUSMU BKIIOYAET PAa3BUTHE CAMOOPTaHMU3AIMH, CAaMOKOHTPOJIA,
CaMOKOPPEKIINH, B TOM YHUCIIE:

YMEHUs pellaTh ydeOHbIE M HCCIE0BATEIbCKUE 3aadl: CaMOCTOSITEILHO BBIOMpATh CIOCOO pelieHus yuyeOHOM 3amaun (CpaBHUBATH
HECKOJIbKO BapHAaHTOB PEIICHUs, BEIOMPATh Hanbosee MOIXO SN C YUeTOM CaMOCTOSITEIbHO BBIJEIIEHHBIX KPUTEPUER), TUTAHUPOBATH CBOIO
paboTy mpH pelieHnr yueOHON WK UCCIIeIOBATEILCKOM 3a/1aui; Ha OCHOBE MOJYYE€HHBIX Pe3yabTaToOB (GOpMYyIUPOBaTh 0000IIEHUS U BHIBODI,
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCOB; aHATM3UPOBATh PE3YNIbTaThl: COOTHOCUTH CBOU JIEUCTBHS C TJIAHUPYEMBIMU pe3yJIbTaTaMU,
OCYIIIECTBIISATh CAMOKOHTPOJIb JI€ATEIbHOCTH; KOPPEKTUPOBATH CBOIO JIEATEIbHOCTh HA OCHOBE CaMOAHAJIN3a U CAaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3yNbTaThl OCBOSHUS MPOrpaMMBbl 110 XMMHHM OCHOBHOI'O 0011ero oO0pa3oBaHUsl Ha YIIIyOJIEGHHOM YPOBHE MMEIOT o0liee
coJiepKaTelbHOe SAPO C NPEIMETHBIMU pe3yilbTaTaMu 0a30BOrO YpPOBHS, COIJIAaCOBAaHBI MEXAY COOOM, YTO IO3BOJIET PEaTn30BBIBATH
yriIyOJIeHHOE N3y4eHHUe KaK B paMKaX OT/IEIbHBIX KJIACCOB, TAK M B paMKaX peajln3allii MHAWBUIYAIbHBIX 00pa30BaTeIbHbIX TPAEKTOPUH, B TOM
YHCIIe MCHOJB3YS CEeTeBOE B3aMMOAeHCTBHE opranm3anuu. [lo 3aBepmieHMn peanu3anuyl IpOTrpaMMbl yIIIyOJIEHHOTO YpOBHS OOydaromruecs
CMOT'YT ACTAJIBHEEC OCBOUTH MaT€puajl, OBJIAACTb PACIHHUPCHHBIM KPYrom MOHSATHHA U MCTOHOB, PCIIaTh 3aJadu 00JIee BBICOKOTO YPOBHA
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CITO’KHOCTH. ~
OOt HIOMABWGEAH b1 BrTIOYaroT: ocBoeHHE 00yJYarONMMUCS HAyYHBIX 3HAHWH, YMEHHI U CIIOCOOOB NEHCTBHM, CIe(pUIeCKUuX s
PRkt ROH B IR ARMGRID; ocHOBEI |HaydHOrO MBINLICHNUS; BUIBI JCSATEIBHOCTH 110 TONYYEHHIO HOBOTO 3HAHHS, €r0 HMHTEPIIPETALHH,




peoOpa3oBaHUI0 U NMPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX W pealbHBIX XU3HEHHBIX YCIOBHUSAX; O0OECIEYMBalOT BO3MOXKHOCTH YCIIEIIHOTO
00y4YeHHsI Ha CIEAYIOIEM YPOBHE 00pa30BaHMS.

K xonuy oOyuenusi ¢ 8 knacce y oOyuaromerocss 0yayT chopMHpOBaHBI CIENYIOIIME MPEAMETHBIE Pe3ylbTaThl M3yUEHUS XUMHH Ha
yrayOIeHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHUI: aTOM, MOJIEKYJIa, XMMUUYECKUHN JIEMEHT, METAJLI, HEMETaJL, aJIJIOTPOIIHSL, IPOCTOE
BEIIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENbHAs aTOMHAas W MOJEKYJIspHas Mmacca,
KOJINYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MaccoBasi JA0Js XMMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJIIPHBII 00BEM, OTHOCUTEIbHAS
IUIOTHOCTH Ta30B, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJb, aM(OTepHBIN OKcHI, aM(DOTEpHBIN THAPOKCHI, XUMUYECKas peakius, Kiaccupuranus
peakuuii: peakliuy COETUHEHUS, PEaKIIMK Pa3I0KEHUs, PEaKIIMK 3aMEILIEeHUs, PEaKUi 00MEeHa, 3K30- U 3HJI0TEPMUYECKHE PEAKIIUN; TEMJIOBOI
3¢ ¢exT peakuuu; SIpo aToMa, dJIEKTPOHHBIN ClIOM aroma, aToMHas OpOMTalb, paJuyCc aToMa, XMMHUYECKas CBsSI3b, MOJSPHAs U HENOJspHAas
KOBQJICHTHAs CBSI3b, HOHHAS CBA3b, HOH, KATUOH, aHUOH, PACTBOP, MAacCcOBas J10J1s BellecTBa (IIPOLIEHTHAs! KOHLEHTPALlKs) B paCTBOPE, MOJIIpHAs
KOHIICHTpalMs BEUIECTBA B PACTBOPE; 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCIICHHS, OKHCIWUTEIM W BOCCTAHOBUTEIH, OKHUCICHHE U
BOCCTAHOBJIEHHE, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINU, METO/] JIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX MIOHATUN U IIPUMEHATH 3TH MOHITHS IIPH ONIMCAHUM BELECTB M UX NPEBPAILCHUN;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POPMYJI BEIIECTB M YPaBHEHUNH XUMUYECKUX peaKkLuii;

OTpPEAENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTETIEHb OKHCIIEHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OIPENEICHHOMY KJaccy CO€AMHEHHUH Mo (opmyrnam, BUABl XUMHUYECKOW CBSI3U (KOBAJEHTHOW M HOHHOM) B
HEOPraHUYECKNUX COCIUHEHHUSX;

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUs MacChl BELIECTB, IIOCTOSIHCTBA cocTasa, [lepuoaudeckoro 3akona /. 1. MenneneeBa, aToMHO-
MOJIEKYJISIPHOM TeopuHu, 3aKoHa ABOTaJpo U €ro CIeACTBUM, IPEICTaBICHUN 0 HAYYHBIX METO/1aX MO3HAHUS, B TOM YHCIIE SKCIIEPUMEHTAIbHBIX
U TEOPETUUYECKUX METOAAaX MCCIIEJOBAHUS BEILIECTB 1 U3YyUCHHS] XUMUYECKUX PEaKIuil;

JEMOHCTPUPOBATh OHUMAHHUE NMEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX JIEMEHTOB OT MX IOJOKeHUs B Ilepmonnueckoit
cucTeMe:

ONMCHIBATh U XapaKTepu3oBaTh TabmuuHyto Gopmy [lepuonnyeckoil CUCTEMbl XMMHUYECKHUX AJIEMEHTOB: pa3jiMyaTh MOHSITHS «TJIaBHAs
noarpymnma (A-rpymnmna)» u «nodounas noarpymnmna (b-rpymma)y, «Massie mepruoas» U «OO0JbIINE TTEPUOIBDY;

/
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o

COOTHOCUTH ODO3HAUCHMsI, KOTOPBEY MMEIOTCs B Tabmuue «llepumonndeckas cucrema xumuueckux snementoB J[. Y. MenneneeBa», ¢
yncASBEXM B pall Bt Ghddin cTpoeHNMs |aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij s1pa, 00Ilee YKCIO ICKTPOHOB U PacIpeieicHHe

nRABKTRRPHQHQATIKEbIO




OOBSCHATH CBA3b MOJIOKEHUS 3NeMeHTa B [leproguueckoil cucreMe ¢ pacmpefesieHHeM 3JEKTPOHOB IO HHEPTEeTUUYECKHM YPOBHSM,
MOIYPOBHSM U OPOUTAIISIM aTOMOB IEPBLIX YETHIPEX MEPUOJIOB;

KJIACCU(UITUPOBATh XMMHUECKUE AJIIEMEHTHI, HCOPTaHUYECKHIE BEIIECTBA, XMMHUECKHE Peakinu (10 YUCIY M COCTaBY yYaCTBYIOIIHUX B
PEaKIMK BEIIECTB, MO TEIIIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMKUCHIBATh) (PU3NUECKIE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIOMXKHBIX BEIIECTB: KUCIOPOa, BOJAOPOa, BOAbI, 00IIHE
XUMHUYECKHE CBOMCTBA OKCHUJIOB, KHCIIOT, OCHOBAHUH M COJICH, TEHETUYECKYIO CBSI3b MEXKY HUMH, TIOATBEPKIAs MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIHM;

OTMHCHIBATh POJIb KUCIOPO/a, BOJAOPOAA U BOABI B PUPOIHBIX MPOIECCaX, B )KUBBIX OPraHU3Max, UX IPUMEHEHHUE B Pa3IMYHBIX OTPACIAX
MPOMBINIJICHHOCTH, BO3MOXHOE UCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOIOTHUSX;

OOBSCHATH U MIPOTHO3HPOBATH CBOKCTBA BEHIECTB B 3aBHCHMOCTH OT MX COCTaBa W CTPOCHUS, BO3ZMOKHOCTH MPOTCKAHHUS XUMHUYCCKUX
MPEBPAICHAUI B Pa3JIMYHBIX YCIOBHSIX;

BBIUKCIISTH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MOJIIPHYIO MacCy CMECH, MOJIbHYIO JOJI0 XUMHYECKOTO
9JIeMEHTa B COEIMHEHUU, MAaCCOBYIO JIOJII0 XMMHYECKOr0 3JeMeHTa 1o ¢popMylie COeAMHEHUS, HAXOAUTh MPOCTEUITyI0 (opMyIy BEeUIECTBa IO
MAacCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MAacCOBYIO JIOJII0O BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B PacTBOPE,
MIPOBOJIMTH PACUETHI TT0 YPABHCHHUSIM XUMHUYECKON PEaKIIHH;

MPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTEIBHON AESITeNbHOCTH — aHallu3 W CUHTE3, CpaBHEHHUE, O00O0OIIeHHe, CHUCTeMAaTH3allHIo,
KJIaCCU(UKAIIMIO, BBISBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — /IS U3yUEHHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIUi, eCTeCTBEHHO-
HAy4YHBIC METOJIBI TTO3HAHUS — HAOJIOIeHIE, H3MEPEHUE, MOICITHPOBAHUE, IKCIICPUMEHT (peabHBIA W MBICIICHHBIN ) — JUIsl OCBOSHUS YIeOHOTO
COJICPIKAHUS;

pPacKpbIBaTh CYIIHOCTH MPOILIECCOB OKUCICHHSI U BOCCTAHOBIIEHUS, COCTABIIATh YPABHEHUSI TIPOCTHIX OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX
peakiuii (MeToI0M 2JIEKTPOHHOTO OanaHca);

YCTaHABIIMBATh CBSI3M MEXIY PEATbHO HAOIIOJACMBIMA XWMHWYCCKUMH SIBIICHUSIMH W TIPOIECCAMH, TPOUCXOISIIIAMHA B Makpo- W
MUKPOMHPE, OOBSICHITh MPUIUHBI MHOTO00pa3us BEIIECTB, COOTHOCHTDh XMMHYECKHE 3HAHUS CO 3HAHHMSAMH JIPYTHX YUCOHBIX MPEIMETOB;

coOiroaaTh mpaBuiia 6e30MacHoi paboTHI B Ia0OPATOPUH TIPU MCTIONIH30BAHUHM XUMUYECKON MOCYIbI M 000PYIOBaHUS, a TAaK)Ke MpaBUia
oOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU BBIMOTHEHUS Ja0OPAaTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOTYyYEHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (BOJAOPOA W KUCIOPO/a), TPUTOTOBICHHIO PACTBOPOB C OIPEICIICHHON MAacCOBOM J0JICH pacTBOPSHHOTO
BEIIECTBA, PEIICHUIO YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTAaHWISCKUX COCTMHECHUI,
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o

JEMOHCTPHUPOBATh BJIaICHUE OCHOBAMMH XHUMHYECKOMN T'paMOTHOCTH, BKJIIOYAIOIIIEH YMCHHA 0e30I1acHOro 06pameHH$1 C BCIICCTBAMHU,

ucnBaK Yt BOBESdGAIE O sxn3HN, p TaKOKe 3HAHNE NPABHUJI IOBEEHUS B IENAX COEPEKEHHUS 30POBbS M OKPYXKAIOLIEH CPEIBL.
SJIEKTPOHHOW NOANMUCHLIO




K xonmy oOyuenus ¢ 9 knacce y oOydaromerocs OyayT cHOpMHPOBAHBI CIEAYIOIIME NPEIMETHBIC PE3yIbTaThl M3Y4YEHHsS XUMHUU Ha
yriayOJleHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX IIOHATHA: XUMHUYECKUM JJIEMEHT, aToM, MOJIeKyJa, HWOH, KaThOH, AaHHOH,
3MEKTPOOTPHUIIATENEHOCTD, CTENIEHb OKUCICHHUSI, XUMHUECKas peakius, TemIoBoi 3pdeKT peakiiu, MoJib, MOJISIPHBIA 00BEM, pacTBOp;

AJIEKTPOJIUTHI, HERJIEKTPOJIUTHI, 3JIEKTPOJUTHUECKAs AMCCOLMAIMS, PEaKUUMUd HMOHHOrO OOMEHa, TUApPOJIM3 COJIed, OOpaTuMble U
HeoOpaTUMbIE pEaKLUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIMM, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIEHUE,
AMEKTPONIN3, AIUIOTPOIUs, aM(pOTEPHOCTh, XUMUYECKasl CBA3b (KOBAJIEHTHAsl, MOHHAS, META/NINYecKas), MEKMOJIEKYJISIPHbIE B3aUMOACHCTBUS
(BomoponHas CBs3b, CUIIbl BaH-nep-Baanbca), KOMIIJIEKCHBIE COETUHEHUS, KPUCTAITNYECKHE pelIeTKH (MPUMUTHUBHAs KyOudyeckasi, 00bEMHO-
LEHTpUpPOBaHHAsd KyOuyeckasi, IpaHElEHTpUpPOBaHHAsE KyOMueckas, reKcaroHajbHas IJIOTHOYNAKOBaHHAsi), KOPPO3US METAJJIOB, CIUIABbI;
CKOPOCTh XMMMUYECKOIN peaklMM, KaTajlu3, XMMHUUYECKOE PAaBHOBECUE, DJIEMEHThl XUMUYECKOW TEPMOJUHAMHUKU KaK OJHOM M3 TEOPETHUECKUX
ocHoB xumuu; [1JIK;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHITUI U IPUMEHSTh 3TU MOHATUS IIPU ONMCAHUU BEIIECTB U UX MPEBPAILCHUI;

HCTIOJIF30BAaTh XUMHYECKYI0 CHUMBOJIUKY IS COCTaBJICHUS (POPMYJI BEIIECTB M YPABHEHHI XUMUYECKUX PEaKIIHii;

OTPEEINATh BAJICHTHOCTD U CTENIEHb OKUCIICHHSI XUMHUECKUX 3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, PUHA/IIEKHOCTh BELIECTB
K OIpeJIeICHHOMY KJ1acCy COeAMHEHUI o ¢opMynaM, BUJIbl XUMHUYECKOM CBSA3M (KOBAJIEHTHOM, HOHHOM, METAIJIMUECKO) B HEOPraHMUECKUX
COCJMHEHUAX, 3aps] MOHA IO XHMMHUYECKOH ¢opmyne, XapakTep cpeasl B BOJHBIX PAacTBOpPAaX HEOPraHUYECKUX COEAMHEHUM, Tul
KPUCTAJJIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA;

packpbiBath cMbIch [lepuoaunyeckoro 3akona J[. M. MenaeneeBa u 1eMOHCTPUPOBATH €r0 IOHUMAaHUE:

OIKCBIBATh U XapaKTepH30BaTh Ta0MUUHYIO hopMmy [lepruonndeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «A-TpyIinay
u «b-rpynmnay, «Mamnbie epuoabl» U «OONbIINE TEPUOIBDY;

OOBSCHATH CBSI3b IMOJIOKEHUs dJeMeHTa B [leproaudeckoil cucreMe ¢ pacnpelesieHHeM 3JIEKTPOHOB MO 3HEPreTUYECKUM YPOBHSM,
MOYPOBHSIM U OPOUTAJISIM aTOMOB IEPBBIX YETHIPEX MEPUOIOB;

BBIJICJIATE OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB M UX COEIUMHEHHUH (KUCIOTHO-OCHOBHBIX M OKHCIHTEIHHO-
BOCCTAaHOBUTENBHBIX CBOMCTB OKCHJIOB ¥ THAPOKCUIOB) B IIPEJENAX MAJIBIX IEPUOOB U TNIABHBIX MOJAIPYIII C YYETOM CTPOEHHUS UX aTOMOB;

pacKpbIBaTh CMBICT TEOPUHU JIIEKTPOJMTHYECKOW JUCCOLMAlMM, 3akoHa ['ecca W e€ro clnencTBui, 3aKOHAa JEHCTBYIOIIMX Macce,
3aKOHOMEPHOCTEM HM3MEHEHHUsI CKOPOCTH XHMMHYECKOW peaklMM, HAlpaBlIeHHs] CMEIICHHS XWMHUYECKOrO paBHOBECHUS B 3aBUCUMOCTU OT

/

o

Pa3MUHBIX ()aKTOPOB; ™
AQKAdEHTHPEHANC A uecke 2IEMENTBI, HEOPraHUYIECKUE BEIECTBA, XMMUYECKUE PEAKIUK (MO YMCITy W COCTaBY y4acTBYIOIIMX B
ped e PRIAREWM NAARMGEESMy sddekTy, mo arperaTHOMy COCTOSHMIO PEarcHTOB, IO MU3MEHECHMIO CTENCHEH OKHMCICHMS XHMHYECKHX

CepTudukat OE4 ZEIENMERTOBY HI@QPAFHNRCBEIFQ YIACTHIO [KaTaInu3aTopa);
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XapakTepu30BaTh (OMUCHIBATh) OOLIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB HEOPIaHWYECKUX COETMHEHUH, TOATBEPKAAs
3TO ONMCAHNE IPUMEPAMH MOJIEKYJISPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKIU;

COCTaBJIAITh YPAaBHEHHUS: JIEKTPOJUTHUYECKON JUCCOLMAIMN KHUCIIOT, LIEJIOUYEN U COJIEH; MOJIHbIE U COKPALIECHHbIE YPaBHEHUS pEaKLUi
MOHHOT0 00OMeHa; peakluii, HOATBEP)KJAI0IINX CYLIECTBOBAaHHE I€HETHUECKOM CBA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

PaCKpBIBATh CYIIHOCTb MPOLIECCOB THPOJIN3A CONEN MOCPEACTBOM COCTABICHUS KPATKUX HOHHBIX U MOJIEKYJISIPHBIX YPaBHEHU peakiui,
CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIHI MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATUX PEaKIHii;

IIPEJICKa3bIBATh XapaKTep CPebl B BOJHBIX PaCTBOpax CoOJIeH;

XapakTepu3oBaTh (ONMUCHIBATh) (pHU3MUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX BELIECTB (KUCIOPOJ, 030H, rpaduT, ainMas, KpeMHHUH, 0op,
a3oT, Qocdop, cepa, XJIop, HATPHUM, Kaluil, MarHui, KaJplui, aTlOMUHUM, KeJle30, Mellb, LIUHK, cepedpo) U 0O0pa30BaHHBIX MMHU CIIOMKHBIX
BELIECTB, B TOM YHCJIE X BOJAHBIX PaCTBOPOB (aMMHAaK, XJIOPOBOJIOPO, cepoBoiopoa, okcuabl yriuepona (11, IV), kpemuus (1V), azora (1, 11, 111,
IV, V) u docdopa (I11, V), cepsr (IV, VI), ceprucras, cepnas, azotHas, pochopHasi, yrojapHasi, KpeMHHEBas KHCIOTHI, OKCHJIBI U THAPOKCHIBI
metaioB [A-IIA-rpynmn, amtomunus, meau (II), munka, sxenesa (11 u III));

HOSCHATh COCTaB, OT/EIbHbBIE CIOCOOBI MOJYUYEHHUsI M CBOMCTBA CIOXHBIX BEIIECTB (KUCIOPOACOAEPIKAIINE KUCIOThI XJIopa, a30TUCTas,
OOpHas1, yKCyCHasi KUCJIOTHI M UX oy, ranoreHu sl kpemuus (IV) u dpochopa (I u V), okena u ruapoxcun xpoma (I111), mepmanranaT kanus;

ONMCHIBATh POJIb BAKHEHIINX U3yYaeMBbIX BEIIECTB B IPUPOAHBIX MIPOLIECCaX, BIUSHUE HA KUBbIE OPIraHU3Mbl, IPUMEHEHUE B PA3INYHbBIX
OTpacJIAX IKOHOMUKH, UCIIOIb30BAHUE JIJISl CO3/IaHUSI COBPEMEHHBIX MaTEpUAJIOB U TEXHOJIOTHUH;

IIPOBOAMTDH PEAKIUH, ITOATBEPKIAIOIINE KaUECTBEHHBIN COCTaB Pa3jIMYHbIX BELIECTB, PACIIO3HABATH ONBITHBIM ITyTEM COJEpPIKaIIMECs B
BOJIHBIX PACTBOPAX MOHBIL: XJIOPUI-, OpOMUI-, HOAUI-, CyIb(daT-, hocdaT-, KapOOHAT-, CUIIMKAT-, CYJIbPUT-, CYIbPUI-, HUTPAT- © HUTPUT-UOHBI,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, Kajablvs, aJTlOMUHUS, *Kene3a (2+) u xenesa (3+), meau (2+), UHKA;

OOBSICHATH M NMPOTHO3UPOBATh CBOMCTBA BaKHEHIINMX HM3ydaeMbIX BEUIECTB B 3aBUCHMMOCTHM OT UX COCTaBa U CTPOEHUS, MPUMEHEHHE
BEUIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXHOCTb IPOTEKAaHUS XMMHUYECKUX IPEBpAIlEHUN B DPA3JIMYHBIX YCJIOBMSIX Ha OCHOBE
PacCMOTPEHHBIX AJIEMEHTOB XUMUYECKON KUHETUKHU U TEPMOANHAMUKHY;

BBIUHCIISATH OTHOCUTENBHYIO MOJEKYISPHYIO W MOJSIPHYIO MacChl BEIIECTB, MACCOBYIO JOJII0O XMMHMUYECKOTO 3JeMeHTa Mo (opmyle
COEJIMHEHMS, MacCOBYIO JOJI0 BELIECTBA B PAaCTBOPE, MOJIBHYIO JOJII0 XMMHUUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJSPHYI0 KOHLEHTPALUIO
BEIIIECTBA B pacTBOPE, HAXOAUTh MpOCTeiiryto GopMyiy BelecTBa MO0 MacCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, ITPOBOJAUTH PACUEThl MO
YpaBHEHUSAM XUMHUYECKMX PEaKIUi C y4eTOM HEeJOCTaTKa OJHOTO W3 PEareHTOB, MPAaKTHMYECKOTO BbIXOJAA MPOJYKTa, 3HAYEHHS TEIIOBOTO
s dexTa peaku, ompeaesiTh COCTaB CMECEH;

/

o

CODITIOIaTh TpaBIlia OC301IaCHON PA0OTHI B TA0OPATOPHH MPH UCIIOIB30BAaHUN XUMHYECKOH IOCYIbI 1 000PYAOBaHMUs, a TAKXKE IPaBHIa
oOpalQKM EHe T € BHARIAHCOOTBE TCTBHM ¢ MHCTPYKIMSIMU BBITIOJTHEHHS JIA0OPATOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOIYYCHUIO U
cHBIRARPBHAEQYIPRAEM GbHRcTB (amMM1aka 1 yrIIeKHCIIOro Ta3a) M PEIICHHIO SKCIIEPUMEHTAIBHBIX 33724 110 TeMaM Kypca, PeaCTaBIIsATh

CepTudukaT OE4 TEBIFIFECHE KOIMPIEHTASE (OPME BBIBOJIOB, 10KA3aTEIbCTB, IPa(QUKOB, TAOIMI U BBIABIATL SMIIMPUYECKHE 3aKOHOMEPHOCTH;
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NPUMEHSITh OCHOBHBIC OTIEPAIINY MBICITUTEIHHOMN JIESITeIbHOCTH (aHAIN3 U CHHTE3, CPaBHEHHE, 0000IICHIEe, CUCTEeMAaTH3AIIHIO, BBISBICHHE
MPUIUHHO-CJIICACTBCHHBIX CBH3€I71) Ipu HU3Yy4YCHUU CBOMICTB BCIIECCTB U XHMMHNYCCKHUX peaKHHﬁ, BJIaACTh CCTCCTBCHHO-HAYyYHBIMU MCTOJaMU
no3HaHus (HaOIroIeHre, M3MEPEHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (pealbHBI M MBICIICHHBIH ),

NPUMEHSATH MpaBmiia 0€30MacHOr0 OOpaIeHHsI ¢ BEIIECTBAMH, UCTIOIb3yeMbIMU B TIOBCEAHECBHOM JKU3HU, MPABHJIA TIOBEACHUS B IIEIISX
cOepeKeHHsI 3/I0pOBbsl M OKPYXKAIOIICH MPUPOJHON Cpeibl, TOHUMAaTh Bpea (OMacHOCTh) BO3JCHCTBHUS HA JKMBBIC OPraHU3MbI ONPEIEICHHBIX
BEIIIECTB, MOSICHATH HAa MIPUMEPAX CIIOCOOBI YMEHBIICHHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSA, 3HAUEHUE )KUPOB, OEIIKOB, YTICBOOB
JUIS OpTaHU3Ma YeJIOBEKa,;

UCIIOJIB30BaTh IMOJIYYCHHBIC TMPEACTABICHUS O cdepax NpoPecCHOHATBHON NEATEIILHOCTH, CBS3aHHBIX C HAYKOH M COBPEMECHHBIMHU
TEXHOJIOTUSIMH, KaK OCHOBY JJIsl MPO(GECCHOHATBHONW OPUEHTALMU W JUIi OCO3HAHHOTO BBHIOOPA XUMHH Kak NMPO(UIBHOTO MpeaMera IMpH
MPOJIODKCHUH 00YYeHHUS Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus;

y4aCTBOBAThb BO BHCypO‘-IHOfI HpOGKTHO-I/ICCHGI[OBaTGHLCKOfI ACATCIIBHOCTHU XUMHAYECKOU U XMMHKO-IKOJOTHYECKON HAIpaBJICHHOCTH,
npuoOpPECTH OMBIT TPOBEICHHsI YYECOHBIX HCCIECIOBAaHHMI B YCIOBUSAX OOpa30BATENbHBIX OpPraHU3allMii, a TAK)KE OpraHu3anui (IIEHTPOB)
JIOTIOJTHUTEIILHOTO 00pa30BaHUs JACTEH.

- A

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KonTposbHbie IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Paznen 1. HepBOHa‘{aJIbeIe XUMHUYECCKHUEC ITIOHATHUSHA

Xumusa — Ba)kHas 00J1aCThb
CCTCCTBO3HAHUA U

1.1 . 10 1 1
MPaKTUYECKON NeATEIbHOCTH
YeJI0BEKa
BemniecTtBa 1 xuMuieckue
12 B 28 1 1
peakiuu
Hroro no pazaeny 38

Pasnea 2. Ilepunoguyecknii 3akoH u Ilepuoguyeckas cucrema xummudeckux daeMenToB /. . Menaeneesa. CTpoenne aToMoB.
Xumuyeckas cBsi3b. OKHCIUTENIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUHA

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKHX 3y1emMeHToB JI. 1.
MengeneeBa. CTpoeHue aTroma

2.1 18 2 2

XUMHYECKasA CBIA3b.
2.2 OKHUCIIUTENBHO- 16 1 1
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

Hroro no pazaeny 34

é Paszen 3. Baskueiilmme npeacTaBuTey HEOPraHMYECKHX BENIECTB
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amEKTpgg?—f&ﬂ‘ Shig asax. 19 1 2

nuciaopoa. OKCHIbI
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39 Bonopoa. Ilonstue o kuciorax 3 )
U COJISIX
33 Bona. PactBopsl. [Tonstue 00 18 | ’
OCHOBaHUSX
3.4 OcHOBHBIE KJ1acChl ) 16 ! 3
HEOPraHUYECKUX COEANHEHUN
Wroro no pazneny 61
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 136 3 14
[TPOT'PAMME
TEMATHYECKOE INTAHUPOBAHUE
9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ae/ioB U TeM uM(ppoBbIe
Ne ni/nt P Kourpoasnbie | IlpakTnyeckue (upp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paspnen 1. BemecTBo 1 XuMH4ecKHe peakuu
[ToBTOpEeHME U yriayOieHue 3HaHUN bubnmnorexa [JOK
1.1 4 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 6 0 3 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. 10 1 ) but6mmorekxa [IOK
' XVMIIECKAT PCARITAN B PACRBOPax https://m.edsoo.ru/7f41a636
OKYMEHT NoAnnMCAH 20

o
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)1 OO01mmas XxapakTepruCTHKa XUMUYIECKUX 5 | bubnmoreka [JOK
' sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7t41a636
22 | e VAo Copanet 6 2 BuGanorea LIOK
' pyTHet. £-ep https://m.edsoo.ru/7f41a636
COEIMHEHNS
| S| . oo
' FPYHHEL ’ p https://m.edsoo.ru/7f41a636
UX COEIUHEHUS
s O6mmas xapailf;zpncmxa X;I[MI/I‘ICCKI/IX \ , BuGmorexa LOK
' SJEMEHTOB TV ATPYIIEL JIICPOA https://m.eds0o.ru/7f41a636
KPEMHUH, H UX COCTHMHCHUS
Hroro no pazneny 32
Pasznen 3. Merajliibl M X COeTHHEHHUS
bubmnoreka IIOK
1 % 2
3 Obupe CBOACTEA MeTalIoR 0 https://m.eds0o.ru/7f41a636
3.2 Baxueiinme MeTayuibl U BX CO€IUHEHUS 10 1 bubmmorexa OK
' a https://m.edsoo.ru/7f41a636
Hroro o pazneny 12
Paznen 4. Xumus 1 oOKpysKamomas cpeaa
4.1 B TBa U MaTepHUaJIbl B )KU3HU YEIOBEKA 1 1 bubmmorexa [OK
' etec P 3 10Be https://m.edsoo.ru/7f41a636
Hroro no pazneny 1
4 PEOKMMEHTN AMYCAH h 3 0 bu6nunoreka LIOK
0 SAEKTPOHHOM NOANMCHIO https://m.edsoo.ru/7f41a636
OBIIEE KOJH/IIIECTBO YACOB I10
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBbHOM ITPOT'PAMMOBI

8 KIIACC
Kon .
RO IIpoBepsiembie HPeHMeTHbIe pe3yJbTaThl 0CBOCHHS OCHOBHOM
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yjabTara
1 ITo Teme: «IlepBoOHaYanbHbIE XUMUYECKUE TTOHITUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATUW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS U HEOHOPO/HAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJISIpHAs Mmacca,
1.1 MaccoBas J0JII XUMHUYECKOT0 AJIEMEHTa B COSTMHEHUU, MOJISIPHBIN 00BEM,
XUMHUYECKasl peakius, KIaCCH(PUKAIUS PEaKIUi: peaKkIMh COCIUHEHUS,
peaKIMK Pa3I0KEHUs, PEaKIMH 3aMEIeHUs, peakiuu oOMeHa, 9K30- U
SHJIOTEPMHUYECKUE PEAKIMH, TEIUIOBOW J(PQPEKT peakiuu, pacTBoOp,
MaccoBas J10JIs BEIIeCcTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PaCTBOPE
10 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMHYECKUX [MOHATUH H
) MPUMEHSATH 3TU MOHATHUS IPU ONMKUCAHUM BEIIECTB U UX MPEBpAIICHUI
13 UCIIOJIH30BaTh XI/IMI/IjIeCKYIO CUMBOJIUKY U)IJ'ISI coctaBiieHus: (popmyn
BEIIIECTB U YPABHEHUN XUMUYECKUX PEAKITUN
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacCChl BEILECTB, OCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUYEHHsI, 3aKOHAa ABOTraapo
1.5 OTIPENIETISATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIaCCU(UIIUPOBATh XUMHUYECKHE peakiuu (10 YHUCIy U COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY (P HEKTY)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacCChI BEIIIECTB
18 BBIUHCIIATH MAcCOBYIO JIONIO XHMHYECKOTO JJeMeHTa To (opmyre
’ COEIMHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE
110 MPUMEHSITh €CTECTBEHHOHAy4YHBbIE METOJAbl MO3HAHWUS — HaOIIO/IEHHE,
’ U3MepeHne, MOICTUPOBAaHNE, SKCTIEPUMEHT (peaIbHBIN U MBICTICHHBIN )
2 ITo Teme: «BaxHeiire npeaCcTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
21 pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX MOHSTHI: OKCHJ, KHUCIIOTA,
) OCHOBaHHE, COJIb
22 OTPENETATh TMPUHAJISKHOCTh BEMIECTB K OMPENeIEHHOMY Kiaccy
coeMHEHUH 10 popMyram
2.3 KJIaccu(UIIMpOBaTh HEOPraHMUECKUE BEIIECTBA
Ve XAPAKTCPM30BATE (QIUCHIBATE) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
JOKZMEHT NOJPRATAIHLIX KIIACCOB,[IOATBEPKIAs ONMCAHUE TIPUMEPAMU MOJIEKYJISPHBIX
0 SNEKTPOHHOW NORpAMEEHD COOTBETCTBYIOIINX XUMHUYECKHX PEAKIIUIA
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IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYeCTBEHHOTO
2.5 COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XMMMUYECKHUX IIPEBpAIICHUN B
Pa3ITUYHBIX YCIOBHAX

clenoBaTh  IpaBWJIaM  TOJb30BAaHUS  XHMMHUYECKOW  TOCylAoH W
1abopaTopHBEIM 00OPYJIOBaHMEM, a TakKXKe TMpaBWIaM oOOpamieHus C
BCIICCTBAMHU B COOTBCTCTBUU C HHCTPYKIUAMH 110 BbIIIOJHCHUIO
Ha60paTOpHBIX XUMHUYCCKUX OINBbITOB II0 IMOJYYCHUIO U COGI/IpaHI/IIO

2.6 ra3oo0pa3HbIX BewlecTB (BOAOPOAA W KHUCIOPOJA), HPUTOTOBICHHIO
pPacTBOpPOB C ONPEAECIEHHON MAacCOBOM JI0JIENM PACTBOPEHHOIO BEILIECTBA,
IJIaHWUPOBATh u MMPOBOAHTD XUMHWYCCKUEC SKCIICPUMCHTBIIIO
pacro3HaBaHMUIO PACTBOPOB MIENIOUEH M KUCIOT C TOMOIIBIO HHANKATOPOB
(maxmyc, GpenondranenH, METHIOPAHX U IPYTHE)

2.7 MPOBOAUTDH PACUETHI MO YPABHEHHUIO XUMUYECKOU PeaKkIuu

IIo Tteme: «llepuogmueckuii 3axkoH U llepuoguyeckas cucrema
3 xumuueckux oanemeHtoB JI. W. MenneneeBa. CTpoeHne aToOMOB.
Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN

PaCKpbIBaTb CMBICJI OCHOBHBLIX XHWMHUYCCKUX MMOHSITHM: AApO aroMa,
3J'IeKTp0HHBII71 cliou aToMa, aToOMHasn 0p6I/ITaJ'H>, paauyc aroma,

3.1 XMMUYECKas CBs3b, MOJSIPHAs M HEMOJIAPHAS KOBAJICHTHAs CBS3b,
AJIEKTPOOTPHIIATEIILHOCTh, NOHHASI CBSI3b, UOH, KATUOH, aHUOH, CTEIICHb
OKHUCJICHUS

3.2 KJIacCU(PUITUPOBATh XUMUUYECKHUE DIIEMEHTHI

ONHUCBHIBATh M XapakTepus3oBaTh TabmuuHyio Qopmy Ileprognueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3iuyaTh T[OHATUS «IJIaBHAs
noarpynna (Arpynna)» u «odounas noarpynna (brpymma)y, «manbsie» u
«0oJBIINE) TTEPUOJIbI

33

packpbeiBaTh cmbicn Ilepuogmyeckoro 3akona .M. Menneneesa:
34 JEMOHCTPUPOBATh IOHMMAHHUE IEPUOJUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX M0J0KeHUs B [leproaundeckon cucreme

COOTHOCUTbH 0003HauEHUs, KOTOphIe MMeroTcs B Tabnuue «Ilepuoanueckas
cucremMa xuMmuuyeckux asyemeHToB [[.MI. MenneneeBa» C YHCIOBBIMU

3.5 XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  sAApa, oOIee YHCIO JIIEKTPOHOBU paclpelelieHne HUX 110
AIIEKTPOHHBIM CIIOSIM)

3.6 ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHUAX
37 ONpeAeNnsaTh BHJA XUMUYECKOW CBSI3W (KOBaJieHTHass W HOHHAs)B
) HCOpFaHI/I'-IeCKI/IX COCONHCHUAX
4 N
JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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9 KUIACC

Kon
MpOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’IbHOI7I nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHl/lﬂ

ITo Teme: «BGH_IGCTBO U XUMHYECCKas peaKIus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX TMOHSATUWA: pacTBOp,
ANEKTPOJUTHI, HEAIEKTPOJIMUTHI, BJIEKTPOJUTHYECKAs  AUCCOLUALIUA,
peaKiuu HMOHHOTO OOMEHa, KaTalu3arop, XHMHYECKOe paBHOBECHE,
oOpaTuMbIe M HEOOPATUMBIC PEAKITUHU, OKUCIUTEILHOBOCCTAHOBUTEIILHBIC
peaKuru, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAaHOBJICHHUE,
ajtoTponwsi, aM(pOTEpHOCTh, XUMUYECCKasi CBsI3b (KOBAJICHTHAs, NOHHAS,
METaJUIMuecKas), KpHUCTAIIMYEeCKas pemérka, CIUIaBbl, CKOPOCTb
XUMHYECKON peaKkun

1.2

1.3

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYCCKHX IOHATHH H
MIPUMEHSITh OTH TIOHSTHUS TIPU OTIMCAHUN BEIICCTB U UX MPEBPAIICHUH
COCTaBIISITh YPAaBHEHHS DJICKTPOJIMTUYCCKOW JTUCCOIUAIUU  KHUCIIOT,
IeJI0YeH U COJICH, MOJTHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIii HOHHOTO
obMeHa

1.4

1.5

pPacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiui

MMpOBOANUTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKON peaknuuu

2.1

Ilo Temam: «Hemerauibl U uX coeguHeHUs» u «MeTaibl U HUX
COCTUHEHUS

XapaKTCpPU30BaATb (OHI/ICBIBaTL) 06H_[I/Ie u CHCLII/I(I)I/I‘ICCKI/IC XHUMHUYCCKUC
CBOMCTBA MNpOCTBIX U CJOXHBIX BCIICCTB, IMOATBCPIKAAA OIIMCAHUC
npuMepamMn MOJICKYJIAPHBIX W HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYROIIHX
XHUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

COCTAaBJIATE YpPaBHCHUA peaKHHﬁ, IMOATBCPKAAIOMIUX CYIHICCTBOBAHUE
TEHETHUYCCKOM CBSI3U MCXKIY BCIICCTBAMU PA3JIMYHBIX KJIACCOB
IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHMH,

BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX MPEBPAIICHUA B Pa3TUYHBIX
YCIIOBHSIX

2.4

CIeoBaTh  MpaBWJiaM  MOJIb30BAHUS  XMMHYECKOM  TMOCYAOM |
mabopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe TMpaBWiaM OOpamieHus C
BEIICCTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH TI0 BBITOJIHCHHUIO
7a00PAaTOPHBIX XUMHUYECKHX OIBITOB IO IOJTYYCHHIO M COOHPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

IIPOBOJUTH  PEAaKLUH, MOATBEPKIAAIOIIME KA4EeCTBEHHBIM  COCTaB
Pa3IMYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM IMYyTEM XJIOPUI-, OPOMHI,

/

O

CepTudpukat OE4?

2.5
OOKYMEHT MO

3NEKTPOHHOM NoANMEEI

PﬁOﬁgl{A, |_icap60HaT, (ﬁ cdar, cunukar, cynbdat, THAPOKCUINOHBI, KATHOHBI
WOHBI M3)y4YCHHBIX METAJIOB, MPUCYTCTBYIOIIUE B BOJTHBIX
ACTBOpaxX HEOPTaHUMECKHX BEIECTB

2607FIFEC395A2ESCOFRR{ GIRROT aX imus n DKpyXarolias cpeaa»

05:02:2026 1o 01.05:2027

LeicTBuTeneH ¢

o
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31 packpbIBaTh CMBICI OCHOBHBIX xumuueckux nonstui: IIJIK Bemecrtsa;
' KOPPO3Us METAIIJIOB
IIPUMEHATh OCHOBHBIE OIlEPALlMM MBICIUTEIBHON ACATEIbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, O0000ILIeHHe, CHUCTEeMAaTU3alUI0, BbISIBICHUE
39 IIPUYMHHO-CIIEACTBEHHBIX CBA3EH — I M3YyYEHHUs CBOMCTB BELIECTB U
' XUMUYECKUX PEaKLUH; €CTECTBEHHOHAyYHbIE METOAbl IIO3HAHUS —
HaOJII0/IEHUE, U3MEPEHHUE, MOJEINPOBAHUE, DKCIIEPUMEHT (peanbHbIl U
MBICJICHHBIN )
4 )
OOKYMEHT NoaAnNMUCAH
0 3NEKTPOHHOM NOANMUCHIO
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

8 KJIACC

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

HepBOHa‘IaJIBHBIG XHUMHUYCCKUEC ITOHATHUA

1.1

1.2

IIpenmer xumuu. Posib XMMHM B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tema u
BelecTBa. Gu3nueckue CBOMCTBA BEUIECTB. ATpPEeraTHOE COCTOSIHUE BEILIECTB

Ilousarue o MCTOAAaX IIO3HAHUA B XHMHH. Yuctele BCIIECTBA U CMECH. Cnioco051
pasaciICHus cMmecen

1.3

1.4

ATOMBI M MOJIEKYJBl. XUMHUYECKUE 3JeMEHTbl. CHUMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

XuMuueckas Q)opMyna. BasenTHOCTE aTOMOB XHMHYECKHX DJJIEMEHTOB. 3aKOH
IHOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbHass aTtomMHas Macca. OTHOCHTENLHas
MOJICKYJIIpHas Macca. MaccoBas 10asg XUMHYECKOT'0 3JIEMEHTA B COSIMHEHUU

1.5

1.6

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMOCBsI3b KOJIMUECTBA, MacChl U
yuciaa CTPYKTYPHBIX €OWHHUIl BemecTtBa. Pacdy€rel mo ¢dopmylaM XHUMHYECKHX
COCMHEHUI

®u3nuecKkue U XMMHUYECKHUE SIBICHUS. XUMHUYECKas peakluus U e€ NMpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIeCTB. XUMUYeCKue ypaBHeHHs. Kiaccudukams XuMIIecKux
peaxiuii (CoeIMHEeHNUs, PA3I0KEeHU, 3aMelIeHHs], 0OMeHa)

1.7

XUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO € XMMHUYECKOW TMOCYIO0#, C MpaBHIAMHU
paboTsl B y1abopatopuu U nmpuéMamu oOpamieHus ¢ J1abopaTOpHBIM 00OpPYAOBaHHUEM,
U3Y4YE€HUE U oNucaHue (U3NYECKUX CBOWCTB 00pa3l0B HEOPTaHWYECKUX BEIECTB,
HaOmo/leHue (Qu3nyeckux (IUIaBlIeHWE BOCKA, TasHUE JbJla, pacTUpPaHHUE caxapa B
CTYTIKE, KHTIEHNE W KOHJICHCAITUs BOJIbI) U XUMUUYECKHX (TOPEHHUE CBEYH, TPOKATHBAHHE
MEIHON MPOBOJIOKH, B3aMMOJEHCTBHE Mejla C KHUCIOTOH) SIBICHHUM, HaOIOJeHHEe U
OMHCAaHWE TPU3HAKOB MPOTEKAHHUS XHUMHUECKUX peaklui (pasjokeHue caxapa,
B3aMMOJICIICTBUE CEpHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3jiokKeHHe TUAPOKCHIA
meau(Il) mpu HarpeBanuu, B3ammojeicTBue sxeneza ¢ pactBopoMm conu meau(Il),
U3y4eHHe CIOCOOOB pa3lieNieHusi cMmeced (¢ MOMOIIbI0 MarHura, (QUIBTPOBaHHUE,
BHIMIApUBAHUE, TUCTHIULAIMS, Xpomarorpadus), MpPOBEIEeHUE OUYMCTKHU MOBApEHHON
COJIM, HAaOJIIOJICHUE U ONKCAHUE PE3YIbTATOB MPOBEIEHUS OIBITA, MILTIOCTPUPYIOIIETO
3aKOH COXpaHEHHUs MacChl, CO3/1aHUe MOJIeNIel MOJIeKYI (I1apOCTePKHEBBIX)

2.1

Baxnelmye npecTaBuTeNn HEOPraHMYECKUX BEIIECTB

Boznyx — cmecs rasos. Cocras Bo3ayxa. Kucinopog — 3J€MEHT M IPOCTOE BELIECTBO.
Haxoxnenue kuciopoaa B npupoje, PU3NUECKue U XMMUYECKHE CBOWCTBA (peaKkIuu
ropenusi). Oxcunpl. IIpumenenue kucinopona. CriocoObl MOTY4YEeHHUs KHCIOpoJa B
gabopaTopurd M TPOMBIILICHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —

/

-

O

HHHOTPOTIHHSI MOITI/I(l’)I/IR‘?]TII/ISI R'VI(‘TIQL’)O[[a

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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2.2

2.3

TennoBoil 3pdexkT XuMHUECKOW peakInH, TePMOXUMHUECKHUE YPaBHEHUS, 3K30- U
HAOTEPMUYECKUE peakuuu. TOoIuMBO: Yroab M MeTaH. 3arpsi3HEHUE BO31yXa,
yCHJICHUE TTAPHUKOBOTO 3 dekTa, pa3pylnieHrne 030HOBOTO CIIOs

Bonopon — snemeHT M mpoctoe BemecTBO. HaxoxkaeHuwe Bomopona B IPHPOZE,

(1)I/I3I/I‘16CKI/IC U XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHC, CIIOCOOBI MMOJIYy4YCHUS. Kucnoter n
COJIN

24

2.5

2.6

Monsipublii 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM

®dusnyeckue cBoiicTBa BoAbl. Bojga kak pactBoputenb. PacTtBopbl. HachillieHHBIE U
HEHACHIIIICHHBIC PaCTBOPHI. PacTBOPMMOCTH BeIIeCTB B Bo/Ie. MaccoBasi 10J1sI BEIIECTBA
B pacTBOpe. XMMHYECKHE CBOMCTBA BOJbI. OCHOBaHMS. PoJib pacTBOPOB B MPUPOJIC U B
JKU3HM YesoBeka. KpyroBopoT BoibI B mpupoie. 3arpsi3HeHrne IpUPOAHBIX Boa. OxpaHa
Y OYMCTKA IPUPOIAHBIX BOJ

Knaccudpukanus Heoprannmueckux coenuHeHui. Okcunbl. Kinaccudukaius OKCHIIOB:
coneoOpa3ymomue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) U HecoleoOpa3yrolIue.
Homenknarypa okcunoB. @uznyeckue U XUMUYECKUE CBOMCTBA OKCcUIOB. [lomyuenue
OKCHJIOB

2.7

2.8

OcHoBanms. Knaccudukaiuss OCHOBaHWIA: MIETOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHui. ®PU3MYECKME W XHUMHYECKHE CBOWCTBA OCHOBAHUU.
ITomyyenue ocHOBaHUI

KucnoTel. KJIaCCI/ICI)I/IKaLII/ISI KHCIIOT. HOMCHKHaTypa kuciaor. Dusnyeckue U

XAMHMYECKHE CBOMCTBA KUCIOT. Pax aktuBHOCcTH MeTaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT

29
2.10

Comu. Homenknarypa coneil. @uznueckue U XUMUYeCKre CBOICTBa colieid. [lomyuenne
coJen

I'eneTnueckas cBA3b MEKAY KiIaCCaMU HCOPIraHUYICCKUX COeIUHEHUI

2.11

XVUMUYECKUH SKCIEPUMEHT: KaueCTBEHHOE OIpeNelIeHHE COAEepk aHUs KHUCIOpoJa B
BO3/yXe, MOJy4YeHHe, coOMpaHue, paclio3HaBaHUE U U3YYEHHUE CBOICTB KHUCIOPOJA,
Ha0JII0/IeHNE B3aMMOJEHCTBHSI BEIIECTB C KHCIOPOAOM U yCIOBHUS BO3ZHUKHOBEHUS U
IpeKpaleHus ropeHus (oxapa), 03HaKOMJIEHHE ¢ 00pa3laMi OKCUOB M OMIMCAHNUE UX
CBOICTB, TOJy4YeHHE, COOMpaHUE, pacllO3HaBaHWE M HM3yU€HUE CBOICTB BOAOpOJA
(ropenue), B3auMoericTere Boopoa ¢ okcuaom meau(Il) (Bo3mokHoO ncnosib30BaHue
BHUJICOMATEPHAIIOB), HaOMIO/eHHe OO0pa3loB BEMIECTB KOJIUYECTBOM |  MOIIb,
UCCIIEIOBaHNE OCOOCHHOCTEH PACTBOPEHHsI BEIIECTB C PA3IMYHON PaCTBOPHUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIEHHON MAaCcCOBOM JOJEd pPacTBOPEHHOIO
BELIECTBA, B3aMMOJEICTBUE BOJBI C METaUIaMU (HATpUEM M KajbplueM) (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), ONPEAEICHUE PACTBOPOB KUCJIOT M ILEIOYEHN C
MOMOIIIBI0 MHAMKATOPOB, HCCIIEOBAaHME O00pa3l0B HEOPraHWYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB, HAOJIIOJICHHE M3MEHEHUS OKPACKU MHIMKATOPOB B pacTBOpax
KHCIIOT U 1IeJo4eH, n3yueHue B3aumopeicTBus okcuaa meau(ll) ¢ pactsopom cepHoit
KHCJIOTBI, KUCIIOT C METAJUIaMH, peakLUi HENTpanu3aum, oJIy4eHue HEpaCTBOPUMBIX
OCHOBaHHUM, BBITECHEHHE OJHOIO MeTajljla JAPYTMM W3 pPAacTBOpAa COJM, pEIICHHE
OKCIEPUMEHTAJbHBIX 3a7ady 1o TeMme «BaxkHeilmme Kiacchl HEOPraHMYECKHUX

/
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3.1

IIepnonnueckuit 3axoH u Ilepuoanueckas cucteMa XMMHUYECKUX 3j1eMeHToB J1.1.
MenneneeBa. CtpoeHune aToMOB. XUMHUUecKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

HepBLIC IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMHYECKHX 371eMeHTOB. I[loHsaTue o rpymomax

CXOIHBIX 3JEMEHTOB (IEJIOYHbIE M UIENIOYHO3EMEIbHbIE METaUIbl, TaJOreHbl,
WHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpbIe 00pa3ytoT aM(OTepHbIe OKCUIbI U TUIPOKCH/IBI

3.2

Ilepuonnueckuit 3akoH. Ilepmoauueckass cucreMa xumMuyeckux siemeHToB J[.H.
MengeneeBa. KoporkonepuogHass u mHHOMepuonHas (opmsl [lepuogudeckoii
cucreMbl xumuueckux onementoB .M. Menneneesa. Ilepuogel u  rpymnmsl.
DU3NYECKUI CMBICII TOPAIKOBOIO HOMEpA, HOMEPOB IIEPUO/A U TPYIIIBI 2JIEMEHTA

33

34

Ctpoenune aromoB. CoctaB aroMHbIX saep. M3oronbl. nekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB NEpBbIX 20 XuMHUYECKUX 1eMeHTOB [leproanueckoit
cucrembl J[.M. MenneneeBa. XapakTepucTUKa XHUMHYECKOIO OJJIEMEHTa IO €ro
nostoxkenuto B Ilepuognueckont cucreme .M. Menneneena

3aKOHOMEPHOCTH  M3MEHEHMsI  paJuyca  aTOMOB  XMMHYECKHUX  3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHMX CBOWCTB IO IpynnaM M MepuojaM. 3HAUYEHUE
[lepnonnueckoro 3akoHa u Ilepuonnueckoll CUCTEMbl XMMHUYECKHX 3JIEMEHTOB s
pa3BUTHSA HAayKu U npakTuku. /.M. MeHnneneeB — y4€Hbli U rpakx1aHUH

3.5

3.6

Xumuueckass  cBsizb.  KoBanmeHTHass  (MOJsipHAsT W HEMOJISIpHAs)  CBS3b.
DIIEKTPOOTPULIATETILHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBA3b

Crenenp okuciaeHusa. OKUCINTEILHOBOCCTAHOBHUTCILHBIC pCaKIuu. HpOI_ICCCBI
OKHUCJICHUS U BOCCTaHOBICHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH 3KCIEPUMEHT: M3ydyeHUe 00pa3lioB BEIIECTB METANIOB U HEMETAJJIOB,
B3aMMOJIEICTBHE THAPOKCHA [IMHKA C pacTBOpaMH KUCJIOT U ILIEJIOYEl, IPOBEICHUE
OTBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluit
(ropeHue, peakiuy pas3ioKeHUsl, COETUHEHU)

9 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

BemecTBo 1 xumu4aeckas pcaknus. HOBTOpCHI/IC

1.1

1.2

Ilepuonnueckuii 3akoH. Ilepuomnueckass cucrema xumuyeckux a3yemeHToB J[.U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KA, KAIbIUA U UX COCIMHEHU B COOTBETCTBUHU
C TIOJIO’KEHUEM 3JIEMEHTOB B [leproanyeckoil cucteMe U CTpPOCHUEM UX aTOMOB

CrpoeHue BellecTBa: BUJbI XMMHUYECKON CBA3U. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOKCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PpEIIETKH U BHIA
XUMHYecKor cBsi3u. Knaccudukamus ¥ HOMEHKJIATypa HEOPTaHHMYECKHUX BEIIECTB
(MexxyHapoJHas U TpUBHAJIbHAS). XUMHYECKUE CBOMCTBA BEILECTB, OTHOCSIIUXCS K
pa3JIMYHBIM  KJacCaM  HEOPraHMYECKUX  COCIMHEHUM, TEHETUYECKas  CBA3b

/

-

O
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1.3

1.4

1.5

Knaccugpukanuss XUMHUECKUX pPEAKUUH IO pa3iWyHBIM IpH3HaKaMm (M0 YuCIy U
COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3((eKTy, 10 H3MEHEHUIO
CTETEHEH OKHCICHHS XHWMHYECKUX OJJIEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO
KaTajau3aTopa). JK30- U 3HJIOTEPMUYECKUE PEAKLUU, TEPMOXHUMHUECKUE YPABHEHMS.
[TonsiTHE O CKOPOCTH XMMHUYECKOU peaKkuu

[Tonsitue 006 0OpaTUMBIX W HEOOpPAaTHUMBIX XUMHUYECKMX peakuusx. [lonstue o
TOMOTE€HHBIX M TeTePOreHHBIX peakiusax. [IoHATHE O XUMHYECKOM pPaBHOBECHH.
@DaKTOpHI, BIUAIONINE HA CKOPOCTh XUMUYECKOM peaklUy U MOJIOKEHINE XUMUYECKOTO
paBHOBeCHUS

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIH, IEKTPOHHBIA OalaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENbHONW  peakuuu.  CocTaBleHHE  YpaBHEHHH  OKUCIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIUI C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

1.7

Teopust 2IEKTPOIUTHUECKON IUCCOLMALMU. OJEKTPOIMUTHI U  HEIIEKTPOJIUTHI.
Karnonsl, aHumoHbl. MexaHU3M AMCCOLMAIMM BEIIECTB C pPa3jIMYHBIMM BHUAAMHU
xuMu4deckor cBs3u. CteneHp aucconmanuu. CHiIbHBIE M CIa0ble AJIEKTPOJIMTEHI.
Peakumu nonHoro oOMeHa. Y CIIOBHsI IPOTEKAHUS PEAKIMA HOHHOTO 0OMEHa, TOJTHBIE
U COKpalllEHHbIE HOHHBIE YpaBHEHUs peakuuii. CBONCTBA KUCIOT, OCHOBAHUHN U coJiel
B CBETE IMpeACTaBICHUNM 00 dICKTPOJUTHYECKON auccounanuu. KadecTBeHHBIE
peakuuu Ha MoHBL. [loHATHE O rUApPONIN3E cosler

XUMHUYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C MOAETSIMUA KPHCTALTHYECKUX PEIIETOK
HEOPraHNYECKNX BEUIECTB — METAJUIOB U HEMETAIJIOB (rpadura U anmasa), CI0KHBIX
BEIIECTB (XJIOpUJa HATpUsA); HUCCIEIOBAaHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peaKIMU OT BO3AEHCTBHSI pa3IMUHBIX (PaKTOPOB; UCCIIEOBAHUE HIIEKTPOIPOBOHOCTH
pacTBOPOB BEILECTB, MPOIIECCa MUCCOLUAIMN KUCIIOT, IeIoYed U coiel (BO3ZMOXKHO
UCTIOIF30BaHUE  BUIEOMATEPUAIOB); TPOBEIECHUE OIBITOB, HIUTFOCTPHPYIOUINX
NPU3HAKU MPOTEKAHUs peakUuii HOHHOro oOMeHa (0Opa3oBaHUE OcajiKa, BBIICIECHUE
ra3a, oOpa3oBaHHE BOJbl); ONBITOB, WUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN (rOpeHHe, peaklUd pas3lIoKEHUs, COEAUHEHHUS);
PaCIIO3HaABAHUEC HEOPTraHWMYCCKUX BCHICCTB C MOMOMIBIO KAaYC€CTBCHHBIX peaKuHﬁ Ha
HOHBI; PCIICHHUEC SKCIICPUMECHTAJIbHBIX 3a1a4

Hemeranne!l u ux coeauHeHUs

2.1

OO6mas xapaktepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CTpoeHHe W (PU3WYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMEpe XJI0pa (B3aMMOICHCTBHE C METaJUIAMH,
HeMeTaJlIaMH, 11eso4amu). Xia0poBogopol. CoJisiHast KUCIOTa, XUMHUYECKHUE CBOMCTBA,
MOJIy4eHue, npuMeHeHue. JIeiicTBre XI0pa U XJI0pOBOAOPOIa HA OPraHU3M YEJIOBEKA.
Baxneimye Xa0puabl U UX HAX0KIECHUE B IPUPOJIE

22

OO6mas xapaktepucTtrka 3MeMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (GU3NYECKHE CBONCTBA MPOCTHIX
BEIIECTB — KHUCJIOpOAAa U Cepbl. AJJIOTPONHbIE MOAU(PUKALUU KUCIOPOAA U CEpPHI.
Xumudeckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHue, HU3NIECKHe U XUMHYCCKUE
cBoiicTBa. OKcHUIIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KHCIOoTa,

/
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[ OKVIAEMPCTRUEN CANIICCKIE  PEaKIMKY, JIEKANIUE B OCHOBE HNPOMBIIIEHHOTO
EKTIDQIdH OO D@MIACHIEpHOI  KudnoTel. [Ipumenenre. Coid  CEPHOM  KHMCIIOTHI,
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KadecTBEHHasi peakius Ha cynbdar-uoH. HaxoxneHue cepel U €€ coeIMHEHHH B
npupose. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIoIEeH Cpelbl COEAMHEHUSIMH CEpbl
(KUCTIOTHBIE  JOXKAM, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
PEIOTBPALLICHUS

OOmast xapakTepucTuka 3JaeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHUE B IPUPOAE, GU3NYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopotr asora B mpupoje. AMMHaK, ero GuU3n4eckue u
XMMHUYECKHE CBOMCTBA, MOJyYyeHHEe U npuMeHeHne. Conu aMMOHUs, UX (pU3nUecKue U
XUMHUYECKHE CBOICTBA, NMpUMEHEHHE. KauecTBeHHass peakiyss HAa HMOHBI AMMOHUS.
A3oTHas KHCJIOTa, €€ MOoJdydYeHue, PU3MUecKue U XMMHUYECKHE CBOICTBa (00Imue Kak
NpeICTaBUTENS Kilacca KUCIOT U crienududeckue). Mcrmonb30BaHnue HUTPATOB U COJEH
aMMOHHMSI B KayeCTBE MHUHEpaJIbHBbIX yHoOpeHHil. XHMHUYECKOE 3arps3HEHHe
OKpY’Karolllel cpe/ibl COETMHEHUIMHU a30Ta (KUCIOTHBIE TOK/IH, 3arpsi3HEHUE BO3AyXa,
MOYBBI U BOJJOEMOB)

®dochop, ammorporHble Momudukanum pochopa, QuznUeckrne U XUMHUUYECKUE
cBoiictBa. Oxcua dochopa(V) u dochopHas xkuciora, Gu3NUECKUe U XUMHUECKUE
CBOWCTBa, monydeHue. Mcronp3oBanue (ocharoB B KauecTBe MHHEPAIbHBIX
ynoopeHuit

2.5

OO6mas xapakrepuctuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIE CTEMEHH OKUCIEHHUS. YTJIepol, auIOTPOIHbIe MoaupuKanuy,
pacmpocTpaHeHHe B TMpHpojae, (u3uyecKrne W XMMHUYECKHe CBOWCTBA. AICOpOIus.
Kpyrosoport yriepona B npupoje. OKCuIbl yriaepoaa, ux pu3ndeckrue u XUMUYECKHUE
CBOICTBa, JEWCTBME Ha JKUBbIE OpraHMU3MBbl, IIOIYYEHHME U IPUMEHEHHUE.
Okonoruyeckrue npoOieMbl, CBsi3aHHBIE ¢ okcujaoM yriepoaa(IV); rumoresa
r7100aIbHOTO MOTEIJICHUsI KJIMMaTa; MapHUKOBBIA 3¢ ¢eKT. YronbHas KUCIoTa U eé
CONMM, WX (U3MUECKHe M XHUMHYECKHE CBOICTBA, NOJy4Y€HHE M TPHUMEHEHHE.
KavecTBeHHass peakuus Ha KapOoOHaT-WOHBI. Vcmonp3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE

2.6

2.7

2.8

9J]

[TepBoHavabHBIE MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX YIlIepoaa
(MeraH, 3TaH, 3TUJIEH, alleTHIIEH, dTaHOJ, IIMIIEPUH, YKCycHas kuciora). MIx coctaB u
XUMUYECKoe cTpoeHue. [ToHsTHEe 0 OMOIOrHYeCKH BaKHBIX BEIIECTBAX: KUpaX, Oemkax,
YIJIEBOAAX — U UX POJIM B KU3HU YesloBeKka. MaTepuaibHOE €IUHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCIMHEHUI

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOICTBA, MOJYYCHHE U MPUMEHEHHE.
Coenunenus kpemHus B pupoje. O6mue npeacrapneHus 06 okcuae kpemausi(IV) u
KpeMHUEeBOW kucinote. CHIMKAThl, WX HCIOJb30BAaHHE B OBITY, MEIUIINHE,
HpOMBIHIJ'IeHHOCTI/I. Ba)KHefIHIPIe CTpOI/ITeJ'IBHI)Ie MaTepI/IaJ'H)IZ KepaMI/IKa, CTCEKIJIO,
[IEMEHT, 0eTOH, xene300eToH. [IpobieMbl 6€30MacHOTr0 UCTIONBb30BaHUS CTPOUTEIIHHBIX
MaTepI/IaJ'IOB B HOBCGHHGBHOI\/'I JKNU3HU

XVUMUYECKUH IKCIEPUMEHT: U3ydeHHEe 00pa3I[0OB HEOPTaHWYECKUX BEIECTB, CBOWCTB
COJITHOM KHUCJOTBI, MPOBEJCHUE KAUYECTBEHHBIX PpEAaKUUMKAd Ha XJOPHUA-HUOHBI U
HAOIO/IEHUE TIPU3HAKOB WX TMPOTEKAHHs; OMBITHI, OTpa)karomme (Qusnveckue u

7! U HUX COCIUHEHUU (BO3MOXKHO HCIIOJIb30BaHHUE

nd@gmﬁwﬁwaﬁsHaKOMneHne ¢ o0Opasmamu XJIOpUIOB  (TaJIOTEHUIOB);
EIPBENQMEIITON APIEBHOMHU Cephl M €€ COEIMHEHUAMH (BO3MOXKHO HMCIIOIb30BaHUE
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BUJIEOMATEPHAJIOB); HAONIOJIEHHE Tpolecca OOyrJIMBaHUS caxapa IOJ JEHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI; H3yYeHNE XUMHUUYECKIX CBOMCTB pa30aBICHHOM
CEpHOI KUCIIOTHI, IPOBEICHIE KAUeCTBEHHOM peakIiy Ha CyIb(aT-uoH 1 HaOII0IeHIEe
npu3HaKa e€ MpOoTeKaHMs; 03HAKOMJICHHE C (PU3MUECKUMU CBOKWCTBaMU a30Ta, (pochopa
U UX COeTMHEHMI (BO3MOXHO HCIIOJIB30BAHNE BUIEOMATEPHATIOB), 00pa3IaMu a30THBIX
U QochopHBIX ynoOpeHHid; ModydeHue, coOMpaHue, paclo3HaBaHHE U H3y4YCHHE
CBOICTB aMMHaKa; MPOBE/IEHUE KAaUeCTBEHHBIX PEaKIMil Ha MOH aMMOHHUA U ¢ocdart-
WOH U H3y4YeHHUE MPHU3HAKOB MX MPOTEKaHUS, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHOU
A30THOW KHCIIOTHI C ME/IbIO (BO3MOYKHO HMCIIOJIb30BAHHUE BHIEOMATEPHAIIOB); U3YUYEHUE
MoJielIe KpUCTaNIMYeCKUX PelIEéToK anMasa, rpadura, ¢pymiepeHa; 03HAKOMIIEHUE C
MPOLIECCOM  aJICOPOIMM  PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOrasza; MOJyuyeHUe, COOMpaHUe, PACIO3HABAHHUE U H3YUYCHHE
CBOICTB YIJIEKHCIIOTO Tasa; MpOBEIEeHHWE KaYeCTBEHHBIX peakluii Ha KapOoHAT- U
CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C POAYKLIUEH
CUWJIMKAaTHOW TPOMBIIUICHHOCTH; PpEIICHHE HSKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«Baxxnelime HeMeTalIbl U UX COSAMHEHUSD)

Mertamisl 1 uX COCAMHCHUA

OOmast xapakTepucTHKa XMMHUYECKMX 3JEMEHTOB — METaVIOB HAa OCHOBAaHUM HUX
nosiokeHus B [lepuonuyeckoii cucreMe xumudeckux aeMeHToB JI.M1. Menneneesa u
cTtpoeHuss atoMoB. CTpoeHHMe MeTauioB. Meramnnueckas CBS3b U METAUIMUYECKas
KPUCTAJIIMYECKAsl PEIIETKA. DIEKTPOXUMUUECKUN Psii HAIlPsSLDKEHUH METalJIoB

duznyeckue M XHUMHUYECKHE CBOilcTBa MeTauioB. OOmmMe crnocoObl MONTYy4YeHHUS
MmetauioB. IloHATHE O KOpPpO3MM METaIOB, OCHOBHBIE CHOCOOBI 3aIMTHI UX OT
koppo3uu. CrutaBsl (CTallb, YyTYH, JIOPATIOMHUHUNA, OpPOH3a) U MX IPUMEHEHHE B OBITY
U TIPOMBIIIIIEHHOCTH

33

34

[lenounble MeTaLIBL: TOOXKEHHE B [lepnonnyueckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
J.1. MeHnneneeBa; CTpoeHHE MX aTOMOB; HaxoxJeHue B npupone. dusmyeckne u
XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIIbI U TUAPOKCUABI HATPUS
" KaJaus. HpI/IMeHeHI/Ie IICJIOYHBIX METAIJIOB U UX COC}II/IHGHI/II\/JI

[IlenoyHo3eMenbHBIE METAJIBI MarHUM W KajbLMil: moJsiokeHue B llepuonnueckon
cucreme xumuyeckux odneMeHtoB J[.MI. MenaeneeBa; CcTpoeHME UX aTOMOB;
HaxoxaeHue B npupoae. dusznueckne U XMMHYECKHE CBOWCTBA MATrHHUS M KaJIbLIMSL.
Baxxneiiimme coequHeHus] Kamblusi (OKCUMA, TUAPOKCUA, coiin). JKECTKOCTh BOIBI U
CHOCcOO0BI €€ yCTpaHeHus

3.5

AmoMuHuit: nonoxkenue B [leproguueckoil cucteme Xumuyeckux siaemeHToB [[.U.
MeHeneeBa; CTpOCHHE aToMa; HaXxOKJEeHHE B Npupoje. Ou3nyeckne U XUMUYECKHE
cBOMCTBa amtoMUHUS. AMDOTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCH/IA aTFOMUHUS

3.6

Keneszo: monoxenue B Ilepuogumyeckoit cucreme xumuueckux nsnemeHto [[.W.
MeHieneeBa; CTpoeHHE aTOMa; HaX0XJAeHHE B npupojae. Puznueckue 1 XUMHUUECKUE
cBoiicTBa xene3a. Oxcuabl, ruapokcuabl u conu xenesa(ll) u xenesza(Ill), ux cocras,
CBOICTBA U MOJyYECHUE

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 00pasllaMd METasIOB M CILJIAaBOB, UX

/

-

O

3.7

(PVBUUICCKAMHI CBOWCTBAaMU, W3yUcCHUE PEe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXHO
OOKYIMELTEROR B CodMaTepraios),| 0cOOEHHOCTEH B3aUMOICHCTBHS OKCHIA KAIbIIUS

SJIEKTPOHHOW NOANMUCHLIO
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U HaTpusi ¢ BOJOW (BO3MOXXHO HCIIOJIB30BaHUE BUICOMATEPUATIOB); HCCIEAOBAHHUE
CBOMCTB JKECTKOM BOJBI;, Ipollecca TOPEHUs JKele3a B KUCIopoAe (BO3MOXKHO
MCIIOJIb30BAaHUE BUACOMATEPUAJIOB); MTPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEaKIIHi
Ha MOHBI (MarHus, Kajablus, amoMUHUs, nuHKa, xkene3a(ll) u xeneza(lll), menu(1l);
HaOJII0JICHUE U ONTMCAaHKE MIPOLIECCOB OKpAIIMBaHUs TUIAMEHU HOHAMU HATPUS, KaTus 1
KabIUs (BO3MOXKHO UCTIOIh30BAaHUE BUICOMATEPHUATIOB); HCCIIET0BaHNE aM(OTEPHBIX
CBOMCTB rUAPOKCH/IA AIFOMUHUS U THUIPOKCHIA IIMHKA; PEeLICHUE KCIIepUMEHTAIbHBIX
3aja4 1o reMe «BakHelime MeTamibl U UX COSTUHEHUS

4 XHUMHA ¥ OKpYXKarolas cpena
Hosble marepuansl 1 TexHoJoruu. BemecTBa 1 Marepuasnsl B OBCEJHEBHON KU3HU

4.1 genoBeka. XUMUus U 300POBKE. besomacHoe HcIONL30BaHHE BCIICCTB U XUMHUYCCKHUX
peaKHI/Iﬁ B 6I>ITy. HepBaﬁ IIOMOIIb ITPU XUMHUYCCKHUX 0KOIraX U OTPABJICHUAX

OCHOBBI HKOJIOTMYECKON TI'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKpYKarolen
cpeapl IIJIK. Ponp xumuM B pemeHUM H3Kojormdyeckux mnpobiem. IlpupoaHbie

4.2 .
NUCTOYHUKHN er'IGBOI[OpOI[OB (YFOJ'IL, HpHpOI{HI)II/I ras, He(bTI)), HpOI[yKTLI nux
nepepa60TKH, nux pOJ‘Ib B 6I>ITy nu HpOMI)IHIJ'IeHHOCTI/I
43 XUMHUYECKUN SKCIICPUMCHT: H3YUCHUC 06paSI_IOB MaTCpraioB (CTeKJ'IO, CIIJIaBhbI
’ METaJlIOB, TTOJIMMEPHBIE MaTEPHAIIBI)
4 R
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumusi: 8-i kinacc: yriayOneHHbI ypoBeHb: yueOHUK; 1-e u3nanue, 8 knace/ ['abpuensn
0.C., OctpoymoB WN.I'., Cnankos C.A. AxkunonepHoe o6miecTBo «M3narenbcTBo
«IIpocBemenne»

» Xumwus: 9-# knace: yriayOJIeHHBIH YPOBEHb: yueOHUK; 1-¢ nu3nanue, 9 kinacc/ ['abpuensu
0.C., Ocrpoymos N.I'., CmankoB C.A. AxuuronepHoe o01ecTBo «3marenbcTBo
«IIpocsemienne»

» Kysnenora H.E., JIéekun A.H. 3amaunuk no xumuu. 8 kiaacc.-M.: Benrana-I'pad, 2019.

» KysnenoBa H.E., JI¢skun A.H. 3agaunuk o xumu. 9 knacc.-M.: Benarana-I'pad, 2019.

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

> [Toypounsie pazpabotku mo xumun. M.1O. 'opkoBenko. Mockaa, «BAKO», 2007

> XuMmus B TecTax, 3aaaudax, ynpaxuenusx. O.C. I'abpuensn, T.B. CmupHoBa,
C.A.CnanxoB. Mocksa, [Ipoda, 2014

> Kysnenosa H.E., JIéBkun A.H. 3agaunuk no xumuu. 8knacc.-M.:Benrana-I'pad,
2019.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
»>  http://him.1september.ru - razera « XumMus» - IpuiIOKeHue K «1 ceHTIOPsD»

»  www.edios.ru - Di0c - HEHTp JUCTAaHIIMOHHOTO 00pa30BaHMUs

»  http://school-collection.edu.ru — equnHas Koyureknus UPPOBEIX 00pa30BaTEIBLHBIX
pecypcoB

»  www.km.ru/education -YueOnrie MaTepuansl 1 cioBapu Ha caite «Kupwin u
Medoauii»

»  chem.msu.su - "Xumudeckas Hayka 1 oopa3oBanue B Poccun”

school-sector.relarn.ru - "Xumusa gug BCEX"

alhimik.ru - "AaxxumMuk"

http://chemistry-chemists.com/Videol1l.html - Buieo XuMrU4eCKUX OIBITOB

THopTaga nudopManMOHHON NOIEPKKH eIMHOI0 rOCyIAPCTBEHHOI0 YK3aMeHa

MdenepasbHblii LIEHTP TECTUPOBAHUS

OUIIN. bauk TecTOBBIX 3aJaHUl

vV V.V V V VYV V

Poccuiickuii 00111€00pa3oBaTeJbLHbINA NOPTAJ
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http://www.chem.msu.su/rus/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://www.alhimik.ru/
http://chemistry-chemists.com/Video11.html
http://ege.edu.ru/
http://www.rustest.ru/
http://www.fipi.ru/view/sections/159/docs/
http://www.school.edu.ru/default.asp
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