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HHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMHHM OCHOBHOTO 00mero ooOpa3oBaHus (yriayOJEHHBIH YpOBEHB)
COCTaBJICHA HA OCHOBE TpeOOBaHMH K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
IporpaMMbl OCHOBHOTO o01mero oOpaszoBanus, npenctaBieHHbIx B PI'OC OO0, c¢ yuerom
(benepanbHON paboyeil MporpaMMbl BOCIIUTAHMSL.

[IporpaMMa 1o XUMUU Ja€T TPEICTABICHHE O IENSX, OOMIeH cTparerud OOydeHUs,
BOCIIUTaHMUSI W Pa3BUTUS OOYYaIOLIMXCA CpPEACTBAMHM Y4eOHOro IpeaMeTa, OIpelenser
00s13aTeNIbHOE TIPEAMETHOE CO/IEpPIKaHKe, ero CTPYKTYPY IO pa3zienaM M TeMaM, paclpeeeHue
0  KjaccaM, pPEKOMEHAYeMYIO IIOCJIEOBaTeIbHOCTh  HM3YyYEHHS XHMHUU C  y4ETOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4YeOHOTO MpOoIecca, BO3PACTHBIX
ocobeHHOcTel oOyuaronuxcs. B mporpamme 1o XMMHM yYUTHIBAIOTCSI BOZMOYKHOCTH Y4€OHOTO
npeaMera B pealin3alud TpeOOBaHMK K IUITAHUPYEMBIM JMYHOCTHBIM, METalpeAMETHBIM |
OPEIMETHBIM pe3yibTaTaM oOyueHHss U B (OPMHPOBAHMU OCHOBHBIX BHAOB Y4eOHO-
MI03HABATEIBHOM JIESITETbHOCTH 00YYArOIIErocs o OCBOCHUIO yU4eOHOTO CONEPIKAHMSL.

W3yueHnne XMMHU Ha YpPOBHE OCHOBHOTO 0O0wIero oOpa3oBaHUS OPHUEHTHPOBAHO Ha
OOMIEKYIbTYpHYIO ~ TOJATOTOBKY, HEOOXOAMMYIO JUII  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, Pa3BUTHUS HHTEIUIEKTYaJbHBIX CIOCOOHOCTEH M HMHTEPECOB OO0ydaroluxcs, Ha
MPOJIOJDKEHNE 00yUeHHUs Ha YPOBHE CPEHEro 00111ero 00pa3oBaHus.

3HaHUE XUMUH CITY’KUT OCHOBOH 711 (GOPMUPOBAHMSI MUPOBO33PEHHSI 00YYaIOLIEerocs, ero
IPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IPECTaBICHUS O NIPEBPAILEHUSAX SHEPTUU U BELIECTB B IIPUPOJIE, O MYTAX PEIICHUS II100aIbHBIX

npoOjeM  yCTOWYMBOTO  Pa3BUTHS  YEJIIOBEUECTBA  —  CHIPbEBOM,  DHEPreTHYECKOM,
MPOJOBOJILCTBEHHOH  MpoOJeM, MpoOJIeMbl  JKOJOTHYECKOW  0e30MacHOCTH, MpodiieM
3/1paBOOXPAHEHHSI.

N3yyenue xumuu:

e CIOCOOCTBYET pealM3alii BO3MOXHOCTEH JUIsl caMOpa3BUTHUS U (POPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH 00yUaIOMIMUXCsl, UX 001Iel U PyHKIIMOHAIBHOM IPaMOTHOCTH;

e BHOCUT BKJIaJ B (OPMUPOBAHHWE MBIIIJICHUS W TBOPYECKUX CHOCOOHOCTEN
0o0y4aroIuxcsi, HAaBBIKOB HMX CaMOCTOATENbHOM  y4eOHOW  J1esATeNbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B
MOBCEHEBHOM KU3HU, TaK U B IPOPECCHOHATILHOM 1eATEIbHOCTH;

e 3HAaKOMHUT CO CHEUM(PUKOM HaydHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IIPEJICTAaBICHUA O €IMHCTBE NPUPOJBI U YEJIOBEKA, SIBISAETCS KIHYEBBIM ATAllOM
B (D OpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yUaIOLIUXCs;

e crnocoOcTByeT (HhOpMUPOBAHHIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TIPUPOJIe, K 4YEJIOBEKY, BHOCHUT CBOW BKJIaJ B 3KOJOTHYECKOE
o0pa3oBaHue 00yUYaIOIINXCS.

JlanHble HampaBieHHUs B OOyYe€HUH XUMHH 00ecredrBaroTCsl crienu(UuKon coiepxaHus
IpeaMeTa, KOTOPBIM SIBIAETCS NEAarorn4ecky aJalTUPOBAHHBIM OTPAaXXEHUEM OIPEIEIEHHOTO
JTana pa3BUTUS XUMHH.

Yray6néHHbI Kype XUMUH OCHOBHOT'O 00IIEro 00pa3oBaHMsl OPUEHTUPOBAH Ha OCBOCHHE
00y4JarolMMHUCS CUCTEMBI MEPBOHAYATIBHBIX MOHSATUN XMMHHU, OCHOB HEOPraHUYECKON XUMHH,
OCHOBOITOJIATAIONIMX MpPEJCTaBICHUNH O0OIe XWMHUU U OTHCNIBHBIX 3HAUUMBIX [OHATUH
OPraHUYeCKON XUMHH.

CTpyKTYpa CONEpXKAHUS MPOrPAMMbI 0 XUMUH C(POPMHPOBAHA HA OCHOBE CHUCTEMHOIO
NOZX 04, ¢ B RS (E_lo/:[e JKaHWE CKIAJbIBACTCS W3 CUCTEMBI NOHATHM O XMMHYECKOM
3 ‘EE&EH‘[H é} fivica C SMLI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMBI
RS T E A ~

OpTraHHU30BaHbI 110 MPUHOUITY ITOCICAOBATEIBHOIO pa3sBUTUS 3HAaHWM Ha OCHOBE TCOPCTUUCCKUX
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e aTOMHO-MOJIEKYJISIPHOM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHNS,

o Ilepuonnueckoro 3akona J[.11. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

e YYEHHs O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

e MpeACTaBlIEHUI 00 3IEKTPOIUTHUECKON AUCCOIMALIUY BEUIECTB B paCTBOPaX;
* 0 XMMHUYECKOM KMHETHKE U TEPMOJIMHAMHUKE.

B ocHOBy Teopermyeckux 3HAHUI TIOJIOKEHBI SMIIMPUYECKH MOJy4YeHHBbIE (AaKTHI.
Teopernueckre 3HAHUS PaA3BUBAIOTCS TIOCIEAOBATEIIBHO OT OJIHOIO YPOBHA K JAPYroMy
1 00eCreurBalOT O0yYaIOIUMCSI BO3MOXXKHOCTh OOBSACHATH M TMPOTHO3UPOBATH CBOWCTBA,
CTPOCHHE U 0OJACTH MPAKTUICCKOTO MPUMEHEHUS U3YIaeMbIX BEIIECTB.

OcBoeHue cofiepaHusi MPOrpaMMbl IO XUMUU MIPOUCXOTUT C UCIIOJIB30BAaHUEM 3HAHUHN U3
paHee M3Y4YEHHBIX Y4eOHBIX MPEJIMETOB: OKpPYKAIOIIMKA MHp, Ouonorus, (pusnuka, MareMaTuka,
reorpadusi, TEXHOJIOTHsI, UCTOPHSL.

[IporpamMmMa OCHOBHOTO 00ImIero oOpa3zoBaHusi O XUMHH (YIIYOJIEHHBIM YPOBEHB)
OpUEHTUpPOBaHA Ha coxpaHeHue (yHIAMEHTAIBHOTO XapakTepa oO0pa3oBaHus, CHEIU(PUKU
yu4eOHOro TmpeaMera MW O0CCIeUeHHE YCICIIHOTO OOy4YeHWs Ha CICIYIOIIeM YpPOBHE
oOpa3oBanus. B mporpamMme MmO XUMUU pealu3yeTcsl pa3BUBAIOIAs W MpaKTUYeCcKas
HAPABICHHOCTh O0y4YeHHs XuMuu, nuddepeHnmanus oOydeHUs, BKIOYAONIAs MPOQIILHYIO
MOJATOTOBKY OOYyYaromMXcs U TMOCIEIYyIoIIee CcaMOoOoNpeaesieHne B BbIOOpe HampaBlIeHUS
00y4eHHs B TPOPIILHBIX KJIACCAX.

YrinyOonéHHoe M3ydyeHHE XUMHUU CIIOCOOCTBYET peaiu3aluu 3aaad npodeccruoHalIbHON
OpPUEHTAIIMM ¥ HANpPaBJICHO Ha IMPEJOCTABICHUE BO3MOXHOCTH KaXIOMY OOyYaromeMycs
NPOSBUTH CBOW HHTEJUIEKTYyallbHbIE M TBOPYECKHE CIIOCOOHOCTH MPU HU3YYEHUU Y4eOHOTO
npeaMeTa, HEOOXOJMMBIC JUIS  TIPOJOJDKEHUsS O00pa3oBaHUS W JajbHEHIICH TPYHOBOMH
JESITEIbHOCTH.

[Iporpamma mo xumuu (yriayOJa€HHBIN ypOBEHb) MpeIHAa3HAYEHA JJIsl UCIIOIh30BaHUSI B
0o0pa3oBaTeNbHBIX  OpPraHU3alMAX, peaTU3YIOIMX NOporpamMmbl  AU(QPEpEeHIInPOBAHHOTO
(yrnyon€énHoro, mnpodUIBLHOTO) H3YUYEHHUsS] OTACNbHBIX YYEOHBIX TMPEJAMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHusl.

OO6pazoBarenbHble QYHKINNA XUMHUH, U3y4aeMOW Ha YriyOJE€HHOM YPOBHE, PEallu3yloTCs B
nporecce (GOPMUPOBAHUS 3HAHHH OCHOB XMMHMUYECKON HAyKM Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, O0JACTH MPAKTUUYECKON JEATEIHHOCTH YEJIOBEKa W OJHOTO M3 KOMIIOHEHTOB
MHUPOBON KyNbTypbl. 3amadya y4eOHOTO TMpeIMeTa COCTOMT B (OPMHPOBAHUH CHCTEMBI
XUMUYECKUX 3HAHUU — BOXKHEUIINUX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX IOJIOKECHUM,
JOCTYMHBIX 000OIIEHNIT MUPOBO33PEHYECKOT0 XapakTepa, sS3blka HAyKH, B MPHOOIIEHUH K
HAay4YHBIM METOJIaM TMO3HAHUS MPU U3YUECHUU BEUIECTB U XUMUYECKUX PeaKIuil, GOpMHUPOBAHUN
Y Pa3BUTHH TO3HABATEIBHBIX YMEHUM M CIOCOOOB AESITENHHOCTH U UX MPUMEHEHUU B Y4eOHO-
MO3HABATEJIPHOW U YYEOHO-UCCIIE0BATEILCKON ACITEIHPHOCTH, OCBOSHUHU MPABWI 0€3011acCHOTO
oOpallieHus ¢ BEIeCTBAMHU B TOBCETHEBHOM JKHU3HH.

Ilenmn w3ydeHHs] XWMHUUA OTPAXKAIOT HAIMPABIECHHOCTh OOyYeHHS Ha pa3BUTHE U
camMoOpa3BHUTHE THYHOCTH, POPMUPOBAHUE €€ HHTEIUICKTa U OOIIEeH KyIbTYpHI.

N3yuenne XMMuM HaIIpaBJICHO HA JOCTHKEHHE CIEAYIOIINX IeTeH:

e (QopmupoBaHHE  WHTEIJICKTyaqbHO  pPa3BUTOM  JUYHOCTH, TOTOBOH K
caM000Opa30BaHMIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY TMPHHSATHIO PEIICHHMH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

e (GOpPMHpPOBAHHE CHCTEMBbl XMMHUUYECKHX 3HAHUN KaK KOMIIOHEHTa €CTEeCTBEHHO-
HAay4YHOM KapTUHBI MHpA, KAaK OCHOBBI JUIsl TMOHUMAHHMS XUMHUYECKOW CTOPOHBI
SIBJICHHI OKPY)KAIOIIEro MUPa, OCBOCHUE SI3bIKA HAYKH;

e _mpuoOnieHre _ o0yyarommxcss K  CaMOCTOSITENIBHOW — TO3HABaTeNbHOW U

-

o

DKFMEHCCHG OBATEIbCKOM  NEATIHHOCTH, K  HayyHbIM  METOJaM  IO3HaHWS,
Eﬂ% KTPOH I-}VIOTI/IBaI_II/II/I Y pa3BUTHE CIIOCOOHOCTEH K M3yUCHUIO XUMUHU;
o d%m‘ﬁ%%l@[uen (yHK[IMOHATTLHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B

CepTudkaT DE-‘-‘l2ED?F1FEC395EBEEC@EEB€CWGHHI/I OOBSICHAT, W OLICHUBATh SIBJICHUS OKpYXKarouero mupa,
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HCIIOJIb3Ysl 3HAHUSL U OIIBIT, IIOJIyYE€HHBIE IIPY U3YYEHUHM XUMUH, IPUMEHSTH UX IIpU
peleHny IpooJeM B OBCEAHEBHOM KU3HU U TPYIOBOM 1€ATEIIbHOCTH;

e pa3BUTHE Yy 00y4arOMIMXCS HHTEpEca K U3YUCHUIO XUMHUH U cpepam e TeIbHOCTH,
CBSI3aHHBIM C XHUMHEH, MOTHBalUg K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO
npoduis ¥ HAIIPABICHHOCTH AaJIbHEHUIIET0 00yueHUs;

e OCO3HAHME LICHHOCTH XUMHUYECKUX 3HAHUN B JKM3HU YEJIOBEKA, ITOBBIILIEHUE YPOBHS
HKOJIOTUYECKOHN KYJIBTYPBI, HEIPUATHE ACUCTBUMN, IPUHOCSIIHUX BPEJ OKPYKAIOIIEH
Cpelie U 30POBBIO JIIOIEH;

e mpuoOpeTeHne OOYUYaAIOUIMMHUCSA OIBITa CAaMOIO3HAHMS, KIIFOUYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIETEHIUI ), HEOOXOIUMBIX ISl PA3JIMYHBIX BHJIOB JI€ATEIBHOCTH.

Ha yrny6nénnoe nzydeHue yuaeOHoOro npeamMera « XuMus» oTBouTCes 1o 136 gacoB B 8 u 9
KJ1accax (4 yaca B He/IeNI0), Bcero 272 yaca 3a JiBa rojia 00y4eHus.

CornacHo yueOHoMy 1uiany B 'BOY muneit 533 yuyeOHas Harpy3ka 1o xumuu B 8¢ u 9e
KJaccax cocraBisieT 4 dYaca, KOTOpbe pa3iensaioT Ha Xumuro W Xumus(npaktuka). Ha
IIPAKTUKYM II0 XMMUU BbIIEJEHBI B 8 Kiacce 2 yaca U B 9 kiacce | yac; kiacc nenurcs Ha 2
rpynnsl. B kKypc XuMus(IpakTHKyM) BKJIIOYCHBI J1aOOpaTOpHBIE M IMPAKTUYECKHE DPabOTHI, a
TAaKXKE PCIICHUEC TPAKTUKO-OPUCHTUPOBAHHBIX W BLIYHUCIIMTCIIBHBIX 3a1a4.

COJAEP/KAHUE OBYYEHUSA
8 KUIACC

HepBOHaqa.}Ibele XUMHNYECCKHUEC TTOHATHUSA

XuMHsl — BakHas 00JIaCTh €CTECTBO3HAHMS M NPAKTUYECKOH JeATENBbHOCTH YellOBeKa.
[Ipenmer xumuu. Pomp XuMuuM B KuU3HM uenoBeka. KpaTkue cBeneHuss 00 HCTOpUU
BO3HMKHOBEHHs U Pa3BUTHUA XUMHHU. XUMHS B cUcTeMe HayK. Tena u BemecrBa. dusndyeckue u
XMMHYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOSIHUA BelecTB. [IoHATHE O TEOPETUYECKUX U
OMIIMPUYECKUX METOJaX IIO3HAHUA B €CTECTBEHHBIX Haykax. IIpeacraBieHus O HaydHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: Ha0JI0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MO/IEIUPOBaHUE,
BblyKciieHue. IlpencraBineHus O HaydyHOM IIO3HAHMM HA TEOPETHUYECKOM YPOBHE: Hay4dHbIE
¢akThl, pobieMa, TUIIOTe3a, TEOPHUs, 3aKOH.

SA3pIk XuMHH. VICTOUHUKN XUMUYECKOH HH(OpMAaILIHH.

[TonsitTue 0 MeTomax pabOThI C XMMHUYECKHMMH BermecTBamMu. OOOpyqoBaHWE IIKOJIBHON
xuMu4eckoi nadopatopuu. [IpaBuina 6e30macHOro oOpalieHus ¢ BemecTBaMU M JIAOOPaTOPHBIM
000pyTOBaHUEM.

Yuctele BemectBa U cMecH. [lpupomHble cMmecH: BO3JyX, HPUPOAHBIM Tra3, He(Th,
MIPUPOJHBIE BOJBI, TOPHBIE MOPOABI M MHUHEpabl. [IoHATHE O TOMOI€HHBIX M TE€TEPOrE€HHBIX
cmecsax. CrocoOsl pazaeneHus cMecei. OuncTKa BemecTB.

BemectBa M XMMHUYECKHE peakuuu. ATOMBI M MOJEKYJIbl. XUMHUYECKHE SIJIEMEHTHI.
CHUMBOJIBI XMMHUYECKUX 3J1€MEHTOB. [IpocThie M cioXkHBIE BellecTBa. MeTauibl U HEMETaJIb.
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHHUS.

Xumuyeckass ¢opmyna. BaleHTHOCT aTOMOB XMMHMYECKHX O3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OmnpeseneHre BaJeHTHOCTH JJIEMEHTOB 1O  (opMyiaMm
OMHApHBIX COEJMHEHUN M cocCTaBjeHHE (OpMys OMHApHBIX COECJUHEHHUH IO BaJEHTHOCTH

-
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KonunuectBo BemectBa. Mosb. MossipHas macca. B3auMocBsI3p KOJIM4YECTBA, MacChl U
YyHclla CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacuersl mo ¢opmMylaM XUMHUYECKHX COEIMHEHUU.
Monsipaast macca cMecHu BemecTB. MoJibHAst J0JIE XMMHUYECKOrO 3JIEMEHTa B COCJAMHEHUHU.
Haxoxnenue mpocrteiimieii popMyIibl BeleCTBa IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

@u3nyecKue U XUMHUYECKHE SIBJICHUS. XHUMUYECKAas PEAKLUHs U €€ IMPU3HAKHU. Y CIOBUS
MPOTEKAHUsI XUMUYECKUX PEaKLMii. 3aKOH COXPAHEHHSI MAcCChl BEUIECTB. ATOMHO-MOJIEKYJISIpHAs
teopus. JKusHp u nedarenbHocTs  M.B. JlomonocoBa. Xumuueckue ypaBHEHHUSA. THUIIbI
XUMHUYECKHX peakuui (CoequHEHHs, pas3lIokKeHMs, 3aMmelleHus, oOmeHa). Pacuersl 1o
XUMUYECKUM YPaBHEHUSIM.

DKCMEPUMEHTAIBHOE U3YYEHHE BEUIECTB U ABJICHUN. 3HAKOMCTBO C XMMUYECKOU MOCYJI0H,
Cc mpaBwiaMu paboTel B Jaboparopud U TpHUEeMaMH OOpalieHus C J1aOOpaTOpPHBIM
oOopynoBanueMm. M3ydyenwe u omnucanue (PU3MUECKUX CBONCTB 00pa3loB HEOPraHHMYECKUX
BEIIIECTB — METAIJIOB M HeMeTauioB. Habmronenne pusndeckux (TuiaBieHNe BOCKA, TassHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KUIIEHWE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOpEHHUE CBEYH,
MPOKAIMBAHWE MEIHOM MPOBOJIOKU, B3aMMOJICUCTBHE COJABI WJIM MEJa C COJITHOW KHCIIOTOM)
aprneHuii. O3HakomiieHHe ¢ oOpa3lamu BellecTB KoinudecTBoM | wmoib. HaOmrogenuwe u
OMHMCaHUE MMPU3HAKOB MPOTEKAHU XUMHUECKUX PeaKIni (pa3iiokeHHe caxapa, B3auMOJICHCTBIE
CEpHOI KHCIIOTHI C XJIOpUIIOM Oapusi, mojlyueHue W pasioxkeHue rujapokcuna menu (1) mpu
HarpeBaHWM, B3auUMoOJEUCTBHE jkene3a ¢ pactBopoM comm meau (II). M3ydenwe cnoco6oB
pa3zeneHuss cMmeceil (C TMOMOINbIO MarHuTa, (UIBTPOBAHUE, BbIIAPUBAHHE, IUCTHUIUISIIHS,
xpomaTorpadusi), MpoBeIeHNEe OYUCTKH MMOBapeHHOW coyin. HaOroeHne u OnrcaHue OIBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUSI MaCChI.

Baxkueiilue npeacTaBuTe/ M HEOPraHMYECKHUX BelIeCTB

[IpencraBnenuss o razax. Bosmyx — cmech ra3zoB. CoctaB BO3ayxa. 3akoH ABOrajapo.
Mosnsipublii 00bEM Tra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3oB. OnpezeneHHe OTHOCUTEIbHOMN
MOJIEKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO W3BECTHOW OTHOCUTENBHOM IJIOTHOCTH.
OOBEMHBIE OTHOLIEHHUS Ta30B MPU XUMHUECKUX PEAKLIUAX.

Kucnopon — »snemeHT M mnpocroe BemiecTBo. HaxokaeHue Kuciopoga B HpUPOIE,
du3nueckrue U XUMUYECKHe CBOMCTBA (peaKkIMM ropeHus U okuciaeHus). IIporeccsl okucIeHus B
xuBoil mpupoge. Oxcunel. Ilpumenenue kuciopona. CrocoObl TOMyYEHHUS KHUCIOpPOJa B
nabopatopun M npomblieHHOcTU. [loHATne o kartanusarope. Kpyrosopor kuciopona B
npupoje. O30H — ayoTponHas MoAauduKaius kucaopoaa. O30HOBBIN CIIOH, €ro 3HaAYeHHUE IS
KHUBBIX OpraHn3MOB. Pa3pyliieHne 030HOBOro Ciosl.

TeroBoil 3PQexT XUMHUYECKON peakluH, TEePMOXMMMUYECKHE YpaBHEHHUS, HK30- U
sHJI0TepMHUYeckre peakiuu. TomnuBo. Mcnonb3oBaHMe YIJisi U METaHa B KauyeCTBE TOIUIMBA.
3arpsizHenue Bo3ayxa. [lonstue o mapaukoBoM 3¢ dexre.

Bonopon — »nanemeHT u mpocroe BemecTBo. Haxoknenume Bomopoga B IPHUPOJE,
¢dusnyeckne U XUMUYECKHE CBOMCTBA, MpUMEHEHHUE, criocoObl nmosydenus. [lonsTiue o kuciaorax
u consix. Mcnonp3oBaHne BOIOpO/A B KAUECTBE TOILIIMBA.

Bona. ®usnueckue cBoiictBa Bojbl. Bona kak pactBopurens. PactBopsl. Hackimennsie n
HEHACBIILICHHbIE pPAacTBOpBL. PacTBopuMocTh BemiecTB B Boje. DakToOpbl, BIMSIOMUME HA
pPacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrocoObl BBIPAKEHUS KOHILIEHTPAIUU
pacTBOpOB: MaccoBasi JI0Jl PACTBOPEHHOI'O BEIIECTBA, MOJISIpHAs KOHUEHTpaius. Poib
pPacTBOPOB B MPUPOE U B KU3ZHU YETIOBEKA.

Xumnueckue cBoiictBa Boabl. [loHstne o0 ocHoBaHusx. [loHATHE 00 MHIMKAaTOpax.

-
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KpyroBopot Bojbl B IpHpoje. 3arps3HeHre NpUpoaHbIX BoA. OXpaHa M OYHCTKA MPUPOAHBIX
N
B

OJI.
ﬂ%ﬁ%ﬁﬁﬁ@gﬂ"% aHn4yecknx |coemuHeHwit. Oxcuawl. Kimaccudukanus OKCHIIOB:
cgﬁl%%ﬁfﬁféﬂ&@ "'O(-BH}EB ,  KUCIQTHBIe, amQOTEepHBIE) U  HecoleoOpa3yroIIue.

CeprudukaT DE4 MEFISERPIIEGE HOVEHEATYPA OKCHIOR. TpuBHanbHbIe Ha3BaHUs OKcuaoB. dusnmdeckue u
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XapakTepHble XMMHUYECKHE CBOMCTBA OKCHIOB (B3aUMOJEHCTBUE C BOJOM, C KHUCIOTaMU U
OCHOBaHUSIMH, C APYTUMH oKcuaamu). [TonyueHne okcuaoB.

[ToHsTHE O THAPOKCHAAX — OCHOBAHUAX M KHCIOPOACOAEPKAMX KHUCIOTax. KucioTsl.
Knaccudukanust kucimor. MexayHapoaHass HOMEHKJIATypa W TPUBHAJIbHBIE Ha3BAaHUS KHCJIOT.
duznyeckue W XMMHYECKHE CBOMCTBA KUCIOT (B3aMMOJICMCTBHE C METaulaMH, ¢ OKCHIaMHU
METaJIOB, OCHOBAaHMSIMHU M cojisiMH). Psin aktuBHOCTHM MetaymuioB H.H. bekeroma. Ilomyuenue
KUCJIOT. KucaoTel B pupo/ie, NpUMEHEHHE BaXKHEHIIINX KUCIIOT.

OcnoBanus. Krnaccupukanuss OCHOBaHMIA: IIETOYM M HEPACTBOPHUMBIC OCHOBAHHSL.
MexayHapoiHasi HOMEHKIIATypa OCHOBaHWH. TpuBHanbHbIe Ha3BaHus ocHoBaHuU. Lllenoun, ux
CBOWCTBA (B3aMMOJICHCTBHE C KHCIOTHBIMH OKCHAAMH, KHCIOTaMH U COJIIMH) U CIIOCOOBI
nojy4yeHus. HepacTBopuMbIe OCHOBaHHS, WX CBOMCTBa (B3aUMOJCHCTBHE C KHCIOTAaMH) W
criocoObl monydeHus. AmdorepHocTs. [TonsiTue 00 am@oTepHBIX THIpPOKCHIAX (Ha TpUMepe
THJIPOKCUIOB IIUHKA W aJFOMHHHUS): XUMUYECKHUE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMU U
1IeJI0YaMH) U MOJIy4YEHHUE.

Conu (cpennue, Kuciable, OCHOBHbBIE, JIBOMHBIE). MexayHapoaHas HOMEHKJIATypa coJie.
TpuBuanpHble Ha3BaHUs coned. PU3NYECKUE U XapAKTEPHbIE XUMUYECKUE CBOMCTBA HAa IIPUMEpPE
cpenHux coisied. Ilomydyenue coneit. ['eHeTndeckas CBA3b MEXAY KIACCaMH HEOPTraHUYECKHX
COEJIMHEHUI.

DKCHEepUMEHTAIbHOE U3yYEHHUE BEILECTB U SBJICHUI:

e KOJMYECTBEHHOE OIIPENIEIICHUE CONEPIKAHNS KHCIOPOia B BO3IYXE;

e [OJy4YEeHHE, COOMpPAHUE, PACIIO3HABAHUE U U3yUEHUE CBOMCTB KUCIOPO/Ia;

e HaOIIOZCHUE B3aMMOJICHCTBUS BEILECTB C KUCIOPOAOM U YCIOBUH BOSHMKHOBEHMSI
U TIPEKpaIeHNs TOPEHMUS;

e O3HAKOMJICHME C 00pa3laMM OKCHJIOB M ONHCAHUE UX CBOMCTB;

e [OJy4YeHHE, COOMpPaHUE, PaCIIO3HABAHUE U U3yUEHHE CBOMCTB BOIOPOA (TOPEHHE);

e B3aumMmojeicTBUE Bonopoaa ¢ okcuaom menu (I1);

e HccIeloBaHME  OCOOEHHOCTEH  pacTBOPEHHs ~ BEIIECTB  C  Pa3jIM4HOI
pPacTBOPUMOCTBIO;

e [PUTOTOBJICHHE DPACTBOPOB C ONPEIEICHHOM MacCOBOM [J0JIEW pPACTBOPEHHOIO
BELIECTBA;

e TI[PUTOTOBJIIEHHE PACTBOPOB C ONPENEICHHOM MOJSPHOW  KOHLEHTpauuen
pPacTBOPEHHOIO BELIECTBA;

e  B3aUMOJICHCTBUE BOJIbI C METAIJIaMH (HaTPUEM U KaJIbIIUEM);

e  OIpPEIEICHHUE PACTBOPOB KUCIIOT U LIEJIOYEH C IIOMOIIBIO HHINKATOPOB;

e HccienoBaHue 00pa3Ii0B HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

e u3yyeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopom cepHON KHCIOTHI,
KHCJIOT C METAJUIAMHU, PEAKINI HEUTpaIn3allnu;

e TMIOJY4YEHHE HEPACTBOPUMBIX OCHOBAHMUMU, BBHITECHEHHME OJHOIO MeTajula JIPYruM
U3 pacTBOpa COJIH;

e  B3aUMOJIEHCTBUE THIPOKCH/IA [IMHKA C PACTBOPAMH KUCIIOT U LIEJI0YEH;

e pElIEHHE JKCHEPUMEHTAIBbHBIX 3a7ad 1o TeMe  «OCHOBHBIE  KJAacChl
HEOPraHUYECKUX COECAMHEHUN.

Ilepuoauyeckuii 3akon u Ilepuoguyeckass cucreMa XHMHUYECKHX 3JieMeHTOB /I,
N. MenaeneeBa

-

o

CTpoeHHe aTOMOB. XUMHUYECKas CB% b. OKI/ICJII/ITGJILHO—BOCCTaHOBI/ITeJILHLIe pCaKknuu.
APPMEHTHIIRAMMC Aithconpukanmy  xumudeckux  snementos. Ilositue o rpymmax
(%KJ%WMM%OB MICJIIQUHBIX M IICIOYHO3CMCIIBHBIX MCTalJIaX, IaJlOrcHax,

Ceprudmkar 0EA THSRTHEEG o6 QEONAFHE X gi@B8X.  DJICMEHTBI, KOTOpbIC 00pasyloT am(OTepHbIC OKCHUIBI H
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[lepnoanueckuii 3akoH. OtkpeiTue Ilepuoanueckoro 3akoHa. Ilepumonmyeckas cucrema
xummnueckux snemeHToB J[. M. MenzaeneeBa. KoporkonepuoaHas u anmuHHoONEeproHas (Gpopmbl
tabnuiel «llepuoanueckas cucrema xumuueckux anemeHtoB Jl. M. Menaeneesay. Ilepuoasr u
rpymibl (A- u B-rpymrsr).

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. PainoakTMBHOCTb. DJIEKTPOHBI.
DOneKkTpoHHas OpOuTallb. DHEpPreTMYeckhue YpPOBHM M IOAYPOBHU aToma: s-, p-, d-opOuTaiu.
DJeKTpOHHbIE KOH(PUTYpalluu M 3JIEKTPOHHO-Tpaduueckue (opmyiasl aromMoB. Duznyeckuii
CMBICJI TTOPSIIKOBOTO HOMEpa, HOMEpa NEPHOJa U IpyMIbl 3JeMeHTa. CTpoeHue 3JIEeKTPOHHBIX
o0onouek aromMoB mepBeIXx 20 xumuueckux oaneMmeHToB llepuonuueckoit cucremst /.
W. MenpeneeBa: pacupeiesieHUe 3JIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSM, IMOAYPOBHSAM U
opoutansaM. @usndeckuii cMpica Ileproanueckoro 3akoHa.

3aKOHOMEPHOCTU U3MEHEHHUs PAInyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB II0 TpyINIaM U nepuojaM. M3sMeHeHne KUCIIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMHYECKUX 3JIEMEHTOB B MEPUOAAX U TpyIIax. XapakTePUCTUKA XUMUYECKOIO
3JIEMEHTA MO ero noyuoxenuto B [lepuoanueckoii cucreme /1. 1. Menneneena.

3nauenue lleprognyeckoro 3akoHa u Ilepuognueckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
JUISl pa3BUTHs HAyKH U npakTuku. J[. . MeneneeB — y4eHbll U IpaKJaHUH.

DJIEKTPOOTPULIATENILHOCTh ~ XMMHUYECKUX  3JIEMEHTOB. XHMHYECKas CBsI3b. Buisl
XUMUYECKON CBS3M: KOBAJCHTHAs IOJISIpHAs CBsA3b, KOBAJICHTHAs HEINOJSPHAs CBSA3b, MOHHAs
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON U MOHHOM CBS3H. DJIEKTPOHHBIC U CTPYKTYpPHBIE
(dopMyiibl BenecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amopdHble BemiecTBa. THUIBI KPUCTAITUYECKUX PEIIETOK: HOHHAS,
aTOMHas1, MOJIEKYJISIPHAs U UX XapaKTEPUCTUKH.

Crenenb oxucinenusa. OmnpeneneHue CTENEHEH OKUCICHHS aTOMOB B  OWHAapHBIX
coequHeHUsAX. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE peakuuu. [lpomecchl OKuCHEHHS U
BOCCTaHOBJEHMs. OKHCIUTENM M BOcCCTaHOBUTENW. (COCTaBICHME YPABHEHHMHM IPOCTBIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl U pacCTaHOBKA B HUX KOA((UIMEHTOB METOJIOM
3JIEKTPOHHOTO OanaHca.

OKCHepUMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUMN:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaNIOB U HEMETAIJIOB;

MOJICJINPOBAHUE CTPOCHMSI MOJIEKYJ IPH MOMOIIM PUCYHKOB, MOJENEH, DJIEKTPOHHBIX U
CTPYKTYPHBIX (OPMYII;

IIPOBE/ICHUE OINBITOB, WIIIOCTPUPYIOIIHUX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiu pa3iokeHus, COeTMHEHNs).

Me)l(l'lpeJIMeTHbIe CBHA3HU

Peanuzanus MEXIpeIMETHBIX CBSI3e€H MPU M3YYEHHHM XMMHHU B § KJIacce OCYIIECTBISETCS
Yyepe3 UCTOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHA, TaK U MOHATUH, IPUHSTHIX B
OTJIENIbHBIX €CTECTBEHHBIX HAayKaXx.

OO01re ecTecTBEHHO-HAY4YHbIE MOHSTHS: SIBJIEHHE (IIPOLECC), Hay4HbI (akT, THIoTe3a,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KIacCU(PUKaINs, TePUOIUIHOCTb, HAOIIOIEHUE, SIKCIIEPUMEHT,
MOJICITMPOBaHKE, U3MEPEHUE, MOJIEIb.

@usmka: SBICHUS NPUPOAbI, (PU3MUECKUE SBICHUS, BEIIECTBO, TENO, (U3NIECKHE
BEJIMYMHBI, CUHHIEI M3MEpPEeHUs, O00BhEM, Macca, arperaTHble COCTOSHHE BEIIECTBA, aTOM,
BIIEKTPOH, TPOTOH, HEUTPOH, HOH, MOJEKyJa, CTPOSHHE Ta30B, >KUIKOCTEH U TBEPIBIX
(KpUCTAJUTMYECKHX ) TEJ, DIIEKTPUICCKHIA 3apsi]l, KOJTHUECTBO TETIIOTHI.

buonorus: 6uocdepa, hoTocuHTE3, MPOIIECCH OOMEHA BEIECTB.

-
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9 KUIACC

BelecTBo 1 XUMHYecKasi peaxkuus

[ToBTOpenne u yriyOjaeHHE 3HAHWM OCHOBHBIX pa3fenioB Kypca 8 kiacca. CrpoeHue
aToMoB. CBOICTBa aTOMOB XHMHYECKHX 3JIEMEHTOB, MX KOJMYECTBEHHBICE U KayeCTBEHHbIE
XapaKTepUCTUKU (panuyc, AIIEKTPOOTPULATEIBHOCTb, JHEprus MOHU3AIUH).
[TocnenoBaTenbHOCTh 3alONHEHUS 3JEKTPOHHBIX OpOMTalell aTOMOB MajblX IEPHUOOB.
OcoOeHHOCTH ~ 3allOJIHEHMs  DJIEKTPOHHBIX ~ opOWTaneld  aToMOB  OOJBIIMX  HEPUOJIOB.
Ilepnonnueckas cucreMa XMMHUYECKUX JIEMEHTOB B CBETE IIPEJICTABICHUM O CTPOCHUHU aTOMA.
Crenenp OKUCIIEHHS U BaJIEHTHOCTh. [IpencraBieHne o nepuogu4eckon 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX  DJIEMEHTOB  (3JIEKTPOOTPULIATENBHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMWCTBA, KUCIOTHO-OCHOBHBIE CBOICTBA OKCHJIOB U TMJIPOKCHIOB) OT CTPOCHUS aTOMa.

Crpoenue BemiecTBa. BeriecTBa B TBEpIOM, KHIKOM M ra3000pa3HOM COCTOSHHH. Bubi
XMMHUYECKON CBSA3M: MOHHAs, KOBaJEHTHas (HEMOJsipHas, MOJspHas); OOMEHHBIH M JOHOPHO-
AKLIENITOPHBIM MEXaHU3M 00pa30BaHUs KOBAJICHTHOMN CBSI3H.

MesxMmoneKysipHble B3aUMOAEHCTBHS (BOJOPOIHAS CBs3b, CUIIbl BaH-nep-Baanbca). Tumsl
KPUCTAJUIMYECKUX PEIIETOK — aTOMHAas, HWOHHAas, MeETaJuIM4ecKas, MOJIEKyJsipHasi — H
0COOEHHOCTH HX CTpPOEHMs. 3aBUCHUMOCTh CBOICTB BeIleCTBA OT TUIA KPUCTAJUIMYECKOH
PELIETKH U BUJIa XUMUYECKOH CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH MpOTeKaHMs XMMHUYeckux peakuuil. Kiaccuduxanus
XUMHUUYECKMX PEAKIUH M0 pa3nyHbIM IpHU3HAKaM (10 4YMCIy U COCTaBy Y4YacTBYIOIIHMX B
pPEaKIMK BEIIECTB, M0 TEIUIOBOMY 3((eKTy, M0 U3MEHEHUIO CTENEeHEeH OKUCICHHUS] XUMHUECKUX
DJIEMEHTOB, MO OOPAaTUMOCTH, IO YYacTHIO KaTalau3aropa, IO arperaTHOMy COCTOSHUIO
pearupyromnux BeIecTB).

DONeMEeHTbl XUMUYECKOW TepMOJIMHAMUKH. DHEpreTHKa XUMHUUECKUX peakuui. TeroBoi
3pPEeKT XUMHUYECKOH peakiuu. OK30- U SHIAOTEPMHUYECKHE pEaKIHH, TEPMOXMMUYECKHE
ypaBHeHus. 3akoH ['ecca u ero cineacTBus. Beruncienus no TepMOXMMHYECKUM YPAaBHEHUSM.

[TonsiTHE O CKOPOCTHM XMMHMUYECKON pEaKkIUH. 3aKoH AeWcTByrommx macc. DakTopsl,
BIMAIOIIME HA CKOPOCTh XMMHUYECKOM peakiuu. JHeprus aktupauuu. [loHsATHEe O Karamuse.
®epmenTbl. UHrHOUTOPEI.

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusx. [loHsTre o xumMmnyeckom
paBHOBecuu, npuHumI Jle Hlarense. YcnoBus cMeneHuss XMMUYECKOr0 paBHOBecHs. DakTophl,
BIMSIOIIME HA COCTOSIHUE XHMHMYECKOro paBHOBecusa. IIporHosmpoBaHue BO3MOKHOCTH
NPOTEKaHMUs XMMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSAX HAa OCHOBE NpEACTaBICHUN 00
M3YYEHHBIX IEMEHTaX XUMUYECKONH KUHETUKU U TEPMOJIMHAMUKH.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIMH. OKHCINTENBHO-BOCCTAHOBUTEIILHBIE
CBOMCTBAa XMMHUYECKHX JIEMEHTOB, 3aBUCHUMOCTb OT CTEIIEHU OKUCIIEHUS. BaXKHble OKUCIUTENN U
BoccTaHoBUTeNU. llepmanranmar kamus  (xapakrtepuctuka). CocTaBleHHE  ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH C MCHOJIB30BAHUEM METOAAa JJIEKTPOHHOI'O
OanaHca.

-
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JNEKTPOJINTHUCCKAs  QUCCoNnans,. XUMUYECKHME peaklud B pacTBopax. Teopus
CKIPEWMEBHTIOO AMptOAHAIIY. PacTBopeHue kak Gusnko-xumudeckuii nponecc. [lonsarue o
rAfEK TP OHHOM CTQOIONCIpEDax. DICKTPOIUTBI M HEIICKTPOIUTHL. KaTHOHBI, aHHOHBI.

CepTudmkaT UE#%&%E&%&% %%%%H&S%%?B C pa3jiy4HbIM BUAOM XAMUYECKOH cBsI3u. CHILHBIE U ClIa0bIe

LeifcTautenet ¢ BE%TWBIU : EIGEI:}» JUucconmanumy, KoOHCTaHTa JUCCOLHMalluH. Honnoe IMPONU3BCACHUC BOJbI.
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Bonoponnsriii nokaszarens. MHAMKATOPBI. DIEKTPOIUTHYECKAs JUCCOLMALNS KUCIOT, OCHOBaHUN
U COJIEH.

Peaknmu wnoHHOTO OOMEHa. VYCIOBHS NPOTEKaHMS pPEAaKUUMHd HMOHHOTO OOMeHa.
MornekynsipHble, MOJHbIE U COKpAIlEHHblE MOHHBbIE ypaBHEHUs peakuuil. CBoiicTBa KHUCIOT,
OCHOBAaHMH W COJIEl B CBETE€ MPEACTaBICHUN OO0 HIIEKTPOIUTUYECKON JMCCOIUAIINH.
KayecTBeHHbIE peakIMi Ha HOHBI.

I'mpponus coseld. MOHHBIE ypaBHEHUS TMAPOIU3a COJEH. XapakTep Cpenbl B BOJIHBIX
pacTBopax coJieil.

OKCHEpUMEHTAJIbHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

e 03HAaKOMJICHHME C MOJEISMM KPUCTAIIMUECKUX PEIIETOK HEOPraHUYECKUX BEILECTB
— METaJlIOB M HEMeTauIoB (rpadura M anMasa), CIOKHBIX BEIIECTB (XJIOpUAA
HaTpHs);

e HCCJIENOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOM pEaklUUU OT BO3AEHCTBUS
pas3InYHbIX (PAKTOPOB;

*  ONBITHI, WJUTFOCTPUPYIOLIUE OOPATUMOCTh XUMUYECKHUX PEAKIIMIA;

e HCCIIEZIOBAaHHE BJIEKTPONPOBOAHOCTH PACTBOPOB, IpOIEcca TUCCOLMALUN KHUCIIOT,
IIEIOYCH B COJICH;

e IIPOBEJCHUE OIBITOB, WUTIOCTPUPYIOIUX MPU3HAKU IPOTEKAHUS PEAKIIMNA HOHHOTO
oOmeHa (00pazoBaHME OcajKa, BBIICICHUE ra3a, 00pa30BaHKUE BOJIBI);

e TIpUMEHEHHE WHIUKATOPOB (Jlakmyca, MeTHiIopanxka U  ¢eHondTanenHa)
JUIs OIIPEJIENIEHNs XapaKTepa cpeibl B paCTBOPax KUCIOT, OCHOBaHUM U coiel;

e IIpOBEACHUE OIIBITOB, WUTIOCTPUPYIOIINX pUMEpPbI OKHCIIMTEIbHO-
BOCCTAHOBUTENIbHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHNs, COETUHEHMS);

e pacro3HaBaHHWE HEOPraHWYECKHX BEIIECTB C MOMOLIbI0 KaueCTBEHHBIX peaKIHil

Ha MOHBIL;

e pELIEHHWE  HKCIEPUMEHTABHBIX  3ajJad o  TeMaM: «OKHCINUTEIBHO-
BOCCTAHOBUTEJbHBIE peakiuny», «luapomus conei», «IIEKTPOTUTHUECKAS
TIACCOIIAALIHS.

HeMmeTa/jibl U UX COeIMHEHUA

OOmias xapakTepucTHKa HeMeTaioB. OCOOEHHOCTH CTPOEHHUST aTOMOB XHWMHUUYECKHX
AJIEMEHTOB, MPOCTBIX BEHIECTB, AIOTponus. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE CBONCTBA
HeMmeTa/1oB. CpaBHUTENbHAS XapaKTEPUCTHKA COEAMHEHUN HEMETAIJIOB.

OO6mas xapakTepuctuka raioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHue U (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMUYECKHE CBOMCTBA Ha MpHMepe Xjopa (B3aWMMOJICHCTBHE C MeETalJlaMH, HeMeTallIlaMH,
BOJIOM, miemodamu). XiiopoBogopos. ConsHas KHUCI0Ta, XMMHUYECKHE CBOWCTBA, IMOJIy4YeHUE,
npuMeHeHue. [leficTBre X10pa U XJI0pOBOIOPO/Ia HA OpraHu3M YelloBeKa. BaxHenmme XJIopuabl
U UX HaXOXAeHHe B mpupoje. [IoHsTHe 0 KUCI0pOACOAEPKAMUX KUCITOTaX XJI0pa U UX COJSIX.

VVIA-rpynmnel. OcoOEHHOCTH CTPOEHHsT aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIICHUS.
Crtpoenue u (usnueckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M CEpbl. AJUIOTPOIHBIE
Moau(UKAIMK KUCIOpoAa U cepbl. XHMHUYECKHE CBOHCTBa cephbl (B3aMMOJEHCTBHE C
HEMEeTaJUlaMH, MeTaJUlaMH, KOHIIGHTPUPOBAHHBIMM a30THOM W  CEPHOH  KHUCJIOTaMH).
CepoBomopon, cTpoeHue, (U3MUECKHUE W  XHMHYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTAHOBHUTEIbHBIC CBOMCTBA). OKCHIBI Cepbl KaK MPEIACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnuctas kucnora u ee conu. CepHas KHCIOTa, PU3MUECKUE U XUMHUECKHUE CBOMCTBA (00IIMe
KaK TPEJCTaBUTENs Kiacca KUcioT u crenuduaeckue). Colu cepHOM KUCIOTHI. XUMHUYECKHE

- JIEHHOTO CIoco0a TMOJMYYeHHs] CEepPHOWM KHCIOTHI.
0 [pAORPIMERT 010 AYHACRAFPM nponssojcme W CBSI3aHHBIX ¢ HUM Tpodeccusx. [Ipumenenune
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cmgﬁ‘rpmqmﬁmgmqmm KauecTBg¢HHBIC peakiuu Ha CynbPUT-, cynbpua- u cyiabdar-
HaxoxjaeHue cepbl M €€ COCAUHCHHH B MPHUPOAC. XUMHUYECKOE 3arps3HCHHE




OKpY KaroIlel cpebl COSAMHEHUSIMH Cepbl (KUCIOTHBIC 0K/, 3aTPs3HEHHE BO3yXa), CIIOCOObI
€ro NpeaoTBPaIICHHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHHUSI.

A30T, pacmpocTpaHeHWE B TpHpoae, (PUIMYECKHE U XHUMHUYECKHE CBOKHCTBA
(B3auMoJIeliCTBUE C METaulaMU, BOJOPOJIOM, Kuciaoponom). KpyroBopor azora B mpupoje.
AMMHaK, ero (pu3nuecKkue ¥ XUMHUECKUE CBOMCTBA (OKUCIICHHE, OCHOBHBIC CBOWCTBA BOJIHOTO
pacTtBopa), IpUMEHEHUE U TOJlyueHHEe B JabOpaTopuu U MPOMBIIUIEHHOCTU. MOH amMMoHus,
JIOHOPHO-AKIENTOPHBIM MeXaHu3M ero oOpasoBanusi. Coiau aMMOHUS, HUX (HU3HUECKHE U
XUMHYECKHE CBOMCTBA (paslio’)keHHWE U B3aUMOJACHMCTBHE CO IlEJI0YaMH), MPUMEHEHHUE.
KauectBennas peaxius Ha nousl ammonusi. Oxcupst azora (I, I II1, IV, V). Azotucras kucnora.
A30THasi KHCIIOTa, €€ TMOoydyeHue, (usmueckue H XHUMHUYECKHME CBOiicTBa (00mue Kak
IpPEJCTaBUTENs Klacca KHCIOT M crneuupuuecKkue), MpUMEHEHHe. XUMHUYECKHE pEeaKIHH,
JeKal[e B OCHOBE MOJyYEHHUSI a30THOM KHUCIOTHI B MPOMBIIUIEHHOCTU. HUTpaThl U HUTPUTHL.
KadyecTBeHHBIE peaknuy HAa HUTpPAT- W HUTPUT-aHHOHBL. XHMMHUYECKOE 3arpsi3HEHHE
OKpYXKarollel cpeiibl COSAMHEHUSIMH a30Ta (KUCJIOTHBIC JI0XK/IU, 3arpsi3HEHUE BO3/IyXa, MTOYBHI U
BOJIOEMOB).

®dochop, amrorpomHsie Momudburanuu (pochopa (Oenmbrii m kpacHbeii  pochop),
duznveckue M XHMMHUYECKHE CBOMCTBAa (B3aMMOACHCTBHME C METAJJIaMH, KHCJIOPOJIOM,
raJioreHaMu, KOHLIIEHTPUPOBAHHBIMU a30THOM U cepHol kucnotamu). Oxcunbl pochopa (111, V),
dochopHas kucnora, GpuznIecKre U XUMUIECKHUE CBOWCTBA, MmosrydeHune. KadecTBeHHas peakius
Ha (ocdar-uonsl. [Ipeacrarnenus o ranorenuaax pocdopa (111, V).

[ToHsiTHE O MUHEPANBHBIX yI0OpeHUsIX. A30THBIE, (POCPOPHBIE, KOMIUIEKCHBIE YI0OPCHHUS.
XUMHYECKOE 3arpsi3HEHNE OKPYKaIOIIel Cpe/ibl COeIMHEHUsIMH a30Ta U (ocdopa.

OO6mass xapaktepuctuka s1aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

VYrnepon, annorponssie Moaudukanuu (rpadur, anmas, ¢pyiepeH, rpadeH, HAaHOTPYOKH),
¢u3nueckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB (B3aMMOJIEHCTBHE C MeTaJUIaMH,
HEMeTaJUIaMH, KOHIIEHTPUPOBAaHHBIMH a30THOM M cepHOM kuciotamu). [lonstre 06 agcopOiuu.
Kpyrosopot yriepona B npupose. OKcuabl yriepoaa, ux Gu3ndeckue 1 XMMUYecKHe CBOMCTBRa,
JeiCcTBUE Ha KWBBIE OPTaHU3MBI, TONYYE€HHE M TPUMEHEHHE. JKOJOTHYECKHE IPOOJIEMBI
aTMocdepsl, cBsizaHHble ¢ okcugoM yriepoaa (IV). VYrombHas kuciora M ee colu, HX
¢u3nveckne W XMMHUYECKHE CBOWCTBA, TOJIy4YeHHe U  TpuMeHeHune. KapOoHaThl,
rUApoKapOOHaThl, UX cBoiicTBa. KauecTBeHHas peakius Ha KapOoOHaT-HOHBL Vcmonb3oBaHHe
KapOOHATOB B OBITY, METUITHE, TIPOMBIIIJICHHOCTH M CEIBCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEIMHEHUSX Yriepoja:
yIJIEBOAOPOABI (METaH, 3TaH, STWJIEH, aIleTWJICH), ATAaHOJ, TJIMIEPUH, YKCYCHas KHCIIOTA.
[TpupoaHble HMCTOYHHMKH YIJIEBOAOPOAOB (Yrosib, HPUPOAHBIM Tra3, He(pTh), MPOAYKTHI HX
nepepadOTKH, WX pOJb B OBITY W TNPOMBINUICHHOCTH. [lOHSITHE O OWMOJIOTHYECKH BasKHBIX
OpPraHMYeCKHUX BEIECTBAX — JKUPaX, OCNKax, YIrJIeBoJaxX — M MX POJIM B KM3HHM YeJIOBEKa.
EnuHCTBO OpraHNYecKrX U HEOPTaHMYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue M XHMHUYECKHE CBOWCTBA (B3aMMOACWCTBHE C METaJIaMH,
KHCJIOPOJIOM, YTJIEPOJIOM, TAIOTEHAMH), TIOTYYeHHE U IpUMeHeHne. Poiib KpeMHUS B IPHPOJIE U
texHuke. Okenp kpemuus (IV), kpemHHeBas KUCIIOTA, CUIMKATHL: (PU3NYECKHE M XMMUYECKHUE
CBOICTBA, MOJyYCHUE W IPUMEHEHHE B OBITY M MPOMBIIICHHOCTH. BakHEH e CTpOnTETbHBIE
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. I[Ipobrembl Ge3o0macHOTO
UCTIOJIB30BaHUS CTPOUTEIHLHBIX MATEPHAIIOB B TOBCETHEBHOM JKMU3HU.

Bop. OcobGennoctu crpoenus aroma. OOmme mnpeactaBieHuss O (U3NYECKUX U
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XUMHYECKUX CBOUCTBAX. BogHaﬂ KHCJIOTA.

ﬂ%g%%ﬁﬁ&?ﬁ%% €HHUE BEILI¢CTB U SIBJICHUU:
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INEKTFOHHOHL ﬁ&qggbﬁpasuaw TPUPOJIHBIX XJIOPH/IOB (IallOTEHUIOB);




e MIPOBEACHUE OIBITOB, OTPAXKAOUIMX (U3NYECKHE U XHMHUYECKHE CBOWCTBA
TaJIOTEHOB U UX COCIUHECHMUIA,

® M3yYECHHUE CBOMCTB COJITHOM KHUCIIOTHI;

e I[IPOBEJECHUE KAUYECTBEHHBIX DPEaKUUH Ha XJIOpHI-, OPOMHUA- M HOIUA-UOHBI U
Ha0JII0/IEHUE MPU3HAKOB UX NIPOTEKAHMUS;

e 03HAKOMJIEHHE C 00pa3LaMu cepbl U ee IPUPOJHBIX COCTUHEHNH;

e HalmoaeHHe mpolecca 00yrIMBaHMs caxapa Moj AeHCTBUEM KOHLEHTPHUPOBAHHON
CEpPHOM KHUCIIOTHI;

e H3yYEHHE XMMHYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIIOTHI,

e I[IPOBEJECHUE KAUYECTBEHHBIX peakUuMi Ha cyabpua-, CyabQUT- U Cyib(aT-uOHBI
¥ HaOJII0/ICHHE IPU3HAKOB MX MPOTEKAHUS;

e O3HaKOMJICHHME C (PM3UYECKUMHU CBOMCTBAMU a30Ta, (pocopa U HUX COEIAUHEHHIH,
o0pa3iaMu a30THHIX U (HOcHOpPHBIX yI0OpeHHii;

e I[IOJy4yeHHE, cCOOMpaHMe, PAClO3HABaHUE U M3YyUEHHE CBOICTB aMMMaKa, U3yuyeHHUE
CBOMCTB COJICH aMMOHHUSI;

e IIPOBEJICHUE KAYECTBEHHBIX PEAKIMI HAa HMOH AMMOHMS, HUTPUT-, HUTpPAT- U
dochaT-noHBI ¥ U3ydEeHUE MPU3HAKOB UX MPOTEKAHMUS,

e U3y4YCHHUE B3aUMOJACHUCTBMSI KOHLUEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MENBIO,
CBOWCTB (oc(HOpPHOU KUCIOTHI U €€ COJICH;

e O3HaKOMJICHME C MOJEISIMU KpPUCTAJUIMYECKMX pELIeTOK anmasa, rpadura
U QymepeHa, ¢ MporeccoM aacopOIH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOIa3a;

e TONy4YeHHE, COOMpaHKe, pAaCIIO3HABAHUE U U3yYCHHE CBOWCTB YITIEKUCIIOTO ra3a;

e I[IPOBEJECHUE KAYECTBEHHBIX PEaKLUMi Ha KapOOHAT- M CUJIMKAT-UOHBI U M3y4YEHUE
MPU3HAKOB UX IPOTEKAHUS;

e H3yuY€HHE B3aMMHBIX MPEBpaLICHU KapOOHATOB U THAPOKAPOOHATOB;

e O3HAKOMJIEHHE ¢ 00pasllaMu MPUPOJHBIX KapOOHATOB U CUJIMKATOB, C MPOIYKIUEN
CHWJIMKaTHON IIPOMBIIUIEHHOCTH;

e pElICHHE SKCIEPUMEHTAIBHBIX 3a/1ad N0 TeMe «BaxHellne HeMeTalibl U HUX
COEIUHEHUS.

MeTajliibl M UX COEAMHEHUS

OO6mue cBoiicTBa MeTayioB. O0IIast XapaKTEPUCTUKA XUMUYECKHUX DJIEMEHTOB — METAJIIOB
Ha OCHOBAaHMM MX MNojioxeHus B Ilepuoanueckoil cucrtemMe XUMHYECKHX DJIEMEHTOB [l
U. MenneneeBa u ctpoeHusi aromoB. Meramibl A- u b-rpynn. CtpoeHue npocThIX BEIIECTB —
METaJuI0B. MeTajuinyecKkasi CBsI3b U METaJUINYecKas KpUCTaJuIMyecKasi perierka (MpUuMUTHBHAS
KyOuueckas, OOBEMHO-IICHTPUPOBAHHAs KyOudeckas, TIpaHEIEHTPUPOBAaHHAs KyOudeckas,
reKcaroHajbHas IUIOTHOYNAKOBaHHAsA). 3aBUCHUMOCTb (PU3MUYECKUX CBOMCTB METAUIOB OT
CTPOCHHUSI KPUCTAIIOB. DJIEKTPOXUMHUICCKUN PsJl HAPsHDKEHUH MeTauioB. OO0Iue XUMUIECKHe
cBoiictBa MeTtayuioB. OOmmMe crnocoObl MOMYYEHUS METAJUIOB, METALTyprus. JIEKTPOIU3
paciyiaBOB U pacTBOPOB COJIEW Kak OJUH W3 CHOCOO0B moiydeHus: MeTtayuioB. llonarue o
KOPPO3MH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alMTHI MX OT Kopposuu. CruiaBbl (CTajb, Yyr'yH,
TIOpaTIOMUHAK, OpoH3a). [I[puMeHeHne METAJIIIOB U CTUTABOB B OBITY M MPOMBIIIIJIEHHOCTH.

Memannwvt A-cpynn

[Ilenounbie MeTauIbl: MoJ0keHUE B [leproanyueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenpenieeBa, CTpPOCHHE KX ATOMOB, HAXOXAeHUE B mpupoje. Ousznueckue U XMMHYECKHE

-
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CBO¥CTBA (Ha Il I/IMGEG HaTpHs U Kannﬂ)-,‘“nonyquHe. Oxcnapl ¥ TUAPOKCUIBI HATPUS U KaJIHS.
ngﬁﬂﬁgﬁg]ﬁie_ [MGEHR 108 1 ux cdenunennii. Buonornueckas pOJIb HATPUS U Kaaus.

“Eﬂgﬂﬁm%%ﬁ'@cﬁgamm MaFHU W KajnplMil: mosioxkeHne B Ilepuomnueckoi

Ceprugukar 0E4 DHCTEMEC 3ganrEceiorsayneneos [, 1. Menneneesa, CTPOEHHE UX aTOMOB, HAXOXKIECHHE B

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa

A




npupozae. PuU3znyeckue U XUMUYECKHE CBOMCTBA MarHusl U Kajblus. BaxkHeulune coequHeHus
Kbl W MarHus (OKCHJ, THIPOKCHI, COJH), CBOMCTBA, NMpUMeHeHHe. JKecTKoCTh BOIBI U
crocoOkbI ee ycTpaHeHust. KpyroBopot Kajiblusi B IpUpPOJIE.

AnmoMunuii: mionoxkenue B Ilepuognueckoil cucTeMe XHUMHYECKHX 3JeMEHTOB /I.
W. MenpeneeBa, CTpoe€HHE aToMa, HaxoXKJeHHUE B mpupoge. Dusznyueckrue M XUMHUYECKUE
CBOMCTBa alfOMUHUSA. AMPOTEpHBIE CBOWCTBA OKCHJIAa M THIPOKCUIA amtoMuHMs. [Ipumenenue
AJIIOMUHUS U €T0 CIIJIABOB.

Memannwt b-2pynn

OOmas xapakTepucThKa MeTaIoB b-rpynmn (MOOGOYHBIX MOATPYININ): TOJOKECHHE B
[lepuonnueckoii cucrteme xumuueckux sneMentoB /. Y. MenneneeBa, 0COOEHHOCTU CTPOEHUS
aTOMOB. SIBieHME «IpoBaia» IEKTPOHA HAa NMPUMEpPE CTPOSHUS aTOMOB XpoMa, MeJu, cepedpa.
Banentnsie cocTostHMST aTOMOB d-37IEMEHTOB, CTEIIEHU OKHCJICHUS aTOMOB B COCAMHEHUSIX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHUJOB U THIPOKCUIOB METAIOB OT 3HAYEHUS
CTENEHW OKHUCJICHHS OJJIeMEHTa B COCIUHEHHHM (HA TpUMEpe COCAMHEHUN Xpoma).
[lepBoHavasibHBIE TPEACTABICHUS O KOMIUIEKCHBIX COEIMHEHUSX.

Menp u cepedpo: cTpoeHUE aTOMOB, CTeNIEHU OKUceHus. OO0IIMe KpaTKUe MpeICTaBICHUS
0 (U3NYECKUX U XUMHUYECKHX CBONCTBaX MPOCTHIX BEIIECTB (B3aUMOACHCTBHE C KHCIOTAMH-
OKHUCJIUTEISIMHU), 00 MX OKCHJaX, THIPOKCHJIAX U COJIX, MX npuMmeHeHuu. [IpencraBineHus oo
aMMHUAYHbIX KOMIUIeKcax cepebpa u menu. KadecTBeHHbIe peakiMy Ha KaTHOHBI Meau (2+) u
cepeodpa.

[{uuk: cTpoeHHEe aTroma, CTENEeHb OKHCIEHHUs. XapakTepucThka (U3MYECKUX U
XUMHUYECKHX CBOWCTB, TIpUMEHEHHE, aM(OTepHbIC CBOWCTBA OKCHIA © THIPOKCH]IA.
KauecTBeHHbIE peakliui Ha KATUOHBI IUHKA.

Keneszo: crpoenue aroma, crerneHu okuciaeHus. Haxoxnenue B npupone. Ousnyeckue u
XMMHUYECKHE CBOMCTBAa JKene3a, INpuUMeHeHHe. buonornueckas ponb xkene3a. OKCUIBI,
ruapokcuabl U comu okeneza (II) m xemeza (II), mx cocraB, cBoiicTBa W IOJIyYEHHE.
KauecTBeHHBIE peakIMy Ha KaTHOHBI jkeie3a (2+) u xenesa (3+). UyryH u cTaib — CIUIaBbI
xene3a. [Ipou3BOACTBO dYyryHa U CTaJId. OKOJOTMYECKHE TNPOOJEMBbl, CBA3aHHBIE C
METaJUTyprUue€CKUMU IPOU3BOACTBAMM.

DKCIEepUMEHTAITBFHOE U3yUEHNE BEIIECTB U SBJICHUM:

e O3HaKOMJIEHHE ¢ 00pa3llaMu METaJUIOB U CIJIaBOB, MX (PU3MUECKUMHU CBOICTBAMH;

e  MOJEIMPOBAHUE METANINYECKON KPUCTAIUIMYECKON PELIETKH;

e U3Yy4YCHHME B3aMMOJCICTBUS METAIOB C BOJOW, C pacTBOpaMHu COJ€Hl U KUCIOT,
MCCJIEIOBAHME TPOIECCOB AJIEKTPoJn3a pacTtBopoB xyopuna meau (1) m mommna
KaJlis, KOPPO3UHU METAIIOB;

e U3Y4YCHHE OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KaJIbIUs U HATPUSI C BOJOU, UX
TUAPOKCUIOB — ¢ OKcuaoM yriepona (IV) u kucnoramu;

e U3YYCHHE CBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KAJBIIUs, KECTKON BOJIBI;

e HU3Yy4YECHHE MPOLECCOB MOJIYUSHHUS TUIPOKCUIOB Kelle3a, UX XUMUYECKUX CBOMCTB;

e W3YyYCHHE MPU3HAKOB MPOTEKAHWS KAYECTBEHHBIX PEAaKIWi Ha HWOHBI (Mar”us,
KaJbIusl, aFOMUHUS, IIMHKA, XKene3a (2+) u xenesa (3+), meau (2+);

e HAONIOJCHWE W OINHWCAHWE OKpallMBaHUS TUTAMEHH WOHAMH HATpUS, Kaaus
U KaJIbLIUS;

e wmccienoBaHue aMm(pOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS, THUIPOKCHUAA XpoMa
(IIT) u TuapOKCHIA IIMHKA,

e DpEIICHHWE OHKCIEPUMEHTAIBHBIX 3a/1ad 1o Teme «BakHeWmme Meramuisl M HX
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BemecTtsa u Marepuasibl B IOBCEIHEBHOM KM3HU YelOBeKa. BakHeilue BeliecTBa U
MaTepuaibl, 00JIacTH MX NpUMEHeHHus. bezomacHoe HCMONb30BaHHE BELIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBast moMoIs Ipu XUMHUYECKUX 05KOTaX U OTPABIICHUSIX.

HoBele maTepuanel 1 TexXHONOTUH. [[pUHIMIBI «3€71€HOM XUMUN.

OCHOBBI 3KOJIOTMYECKOM TI'pPaMOTHOCTU. XUMHUSL U 3J0pOBbE. 3HAUCHHUE H3YYaeMbIX
XUMHUYECKHX DJIEMEHTOB U MX COCAMHEHUN il (YHKIHMOHHPOBAHUS OpraHHM3Ma 4YeJIOBEeKa.
[TonsiTre 0 3A0pOBOM 00pa3e KU3HH.

XUMHYECKOE 3arps3HEHHUE OKPYIKaIoLIeH cpelibl. DKOIOrHuecKkue npoOaeMbl, CBI3aHHbBIE C
COEMHEHUSIMH YIJIEpOJa, a30Ta, cepbl, TsKelblx meraioB. [lonstue o IIJK. Ponp xumuu B
pEIIEHUH IKOJIOTUYECKUX MPOOIIEM.

DKCIepUMEHTAIBHOE W3y4YeHHE BEIISCTB M SIBICHUN: O3HAKOMJICHHE C 00pas3iamu
MaTepuasoB (CTEKIIO, CIIaBbl METAJIOB, MOJMMEPHbIE MaTepUabl), OMpPEIeIeHne KUCIOTHOCTH
MPUPOJHBIX BOJ, MOJIEIMPOBAHKE TIpoIlecca O0Opa30BaHUS KUCIOTHOTO JIOXKIS, W3YYCHHE €ro
BO3JICUCTBUS HA MaTEpHAJIbI.

IloBTOpeHue u 00001IeHHe 3HAHUI OCHOBHBIX pPa3/iesioB KypcoB 8—9 kiiaccoB

[lepuonnueckuii 3akon u Ilepuoamueckass cucreMa XUMHUYECKHX 3JEMEHTOB B CBETE
MPEACTABICHUI O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XHUMHUYECKHX
3JIEMEHTOB M UX COCAMHEHUH B IEPUOJIaX U IPYIIIAX.

Crtpoenue BelecTBa B TBEPJIOM, KUJIKOM M Ta3000pa3HOM COCTOSTHUU. Buabl Xumudeckoit
CBSI3U. 3aBUCHUMOCTb CBOMCTB BEUIECTBA OT THUNA KPUCTAUIMYECKOM PEIIeTKH M BUJIA
XUMHYECKOMN CBSI3H.

Knaccudukanus XMMHUYECKHX peakIuil Mo pa3Iu4HbIM IpusHakam. [IpornosupoBanmue
BO3MOKHOCTH TPOTEKAHHS XMMHYECKUX IPEBpAIICHUN B PA3JIMYHBIX YCJIOBHUSX HAa OCHOBE
MIPEACTABICHUI XUMHUYECKOU KUHETUKU U TEPMOIUHAMUKHU.

XUMHYECKHuE peakiuu B pactBopax. [uaponus coiseil. Peaknuu  OKucieHHs -
BOCCTaHOBJIEHUS. DIEKTPOJIN3.

CBolicTBa KUCJIOT, OCHOBAHUM U COJIEH B CBETE MPEACTABIECHUN 00 3JIEKTPOIUTUYECKOM
JIUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

Mescnpedmemnnie ceasu

Peanm3zanus MeXMIpeIMETHBIX CBSI3€H NP M3YyYCHUU XUMHUU B 9 KIIacCe OCYIIECTBISICTCS
Yyepe3 UCIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHIA, IPUHATHIX B
OTJICTHHBIX €CTECTBEHHBIX HAYKaX.

OO0mmue ecTecTBEHHO-HAy4YHbIC MOHSTHS: sBIEHHE (IIPOLlecC), Hay4HbI (akT, THIOTe3a,
TEOpHsl, 3aKOH, aHAJIN3, CHHTE3, KJIACCU(UKAIINS, TTEPHOIUIHOCTD, HAOIIOICHHE, YKCIIEPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOIEIb, TEXHOJIOT U, MAaTEPUAIIHI.

®dusnka: BEmEeCTBO, TeN0, (PU3MUECKHE BEIMYMHBI, CAMHHIIBI H3MEPECHHs, Macca, 00BEM,
KOJIMYECTBO TEIJIOTHI, aTOMBI U MOJIEKYIIbI, arperaTHble COCTOSIHUE BEIIEeCTBA, CTPOCHHE ra3oB,
KHUJIKOCTEH W TBEPABIX (KPHUCTAUTMYCCKUX) T, KPUCTAJUIMYECKAsl pelIeTKa, dJCKTPOH, SIpo
aToMa, MPOTOH, HEUTPOH, WOH, HYKIU, U30TOMbI, KBAaHTHI, PaIMOAKTUBHOCTh, alb(da-, OeTta- u
raMma-m3JIy9eHue, OJJICKTPUUYSCKUN 3apsl, IPOBOJIHHUKH, TOJYIPOBOJHUKH, JTUIICKTPUKH,
COJTHEYHBIHN CIIEKTp, pa3JIoKeHHEe OEIOro CBeTa B CIIEKTP.

buonorus: skocucrema, Ouocdepa, GOTOCHHTE3, TIPOIECCHl OOMEHa  BEIIECTB,
MUHEpPATbHBIC YIOOPEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtumpocdhepa, MHHEpPAIbl, TOPHBIE TOPOMABI, TOJIC3HBIC
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI, TUTaHETa 3eMJIsl.

TexHONOTHsI:  CTPOUTEIbHBIE  TEXHOJIOTHH,  CEIbCKOXO3SWCTBEHHBIC  TEXHOJIOTHH,

7 TH, HAHOTEXHOJIOTHH.

OOKYMEHT NOANMWUCAH
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOI'PAMMBI T10 XMW HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA (YI'JIYBJIEHHBIM YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3YNbTAaThl OCBOECHHS IPOrPAMMbl OCHOBHOT'O 00ILEero 00pa30BaHusl JOCTUTAtOTCS
B Xoie OOydeHHs XUMHH B €IUHCTBE Yy4YeOHOW W BOCIUTATEIBHOM JIEATEILHOCTH
o0pa3oBaTeNbHOW  OpraHu3allid B  COOTBETCTBUM €  TPAJULMOHHBIMH  POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM UM JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IPHUHATBIMM B O00IlIECTBE
IpaBUIAMU M HOpPMaMHM IOBEJEHUS U CIIOCOOCTBYIOT IpOIEccaM CaMOIO3HAHUS, CaMOPa3BUTHS
Y COLMATM3AIUN 00YJarOIIIXCSI.

JIMYHOCTHBIE PE3YJbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMH M pACIIMpPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCTIMTAHHUS:

IIPOSIBJIEHUE IICHHOCTHOIO OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAy4HOMY H
HCTOPUYECKOMY HaclIe[UI0, IOHUMAHUE 3HAUEHUSI XMMHYECKONM HAayKH U TEXHOJIOTMH B JKM3HU
COBPEMEHHOI'0 00LIEeCTBa, B pa3BUTHUH SKOHOMUKHU Poccuu u cBoero pernoxa;

2) rpaIaHCKOr0 BOCIIUTAHUS:

IIPEJICTABICHUE O COLMAIbHBIX HOPMAaX M IPaBUJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, IPOSIBIIEHUE KOMMYHMKAaTUBHOW KYJIbTYphl B PpPa3HOOOpPa3HONM COBMECTHOM
JESATEIILHOCTH;

CTpPEMJICHHE K B3aMMOIIOHUMAaHHIO U B3aMMOIIOMOIIM B IIpolecce yueOHOW U BHEYYEeOHOM
JESATEIILHOCTH;

TOTOBHOCTb OLIEHMBATh CBOE IIOBEACHHE M IIOCTYNKHM CBOUX TOBApUILEH C MO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUI ITIOCTYIIKOB;

3) dopMupoBaHNS HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  MPEJICTABICHHUs O  BEIIECTBE M XMMHMUYECKOM  peakLuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOJUMBIE JJIsl TOHUMaHUS
CYILIHOCTU HAyYHOW KapTHUHBI MUDA;

OCO3HAHHWE IIEHHOCTM HAY4YHOIO I[IO3HAaHUS [UIsl Pa3BUTHS KaXJOrO 4YeJIOBEeKa W
IPOM3BOIUTENBHBIX CHUJI OOIIECTBA B LIEJIOM, POJIM U MECTa HayKH «XUMHs» B CUCTEME HayYHbIX
MPEJICTaBICHU O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIbl, B3AUMOCBS3SX YEJIOBEKA C MPUPOIHON
U TEXHOJIOTUYECKOU CPENION;

MO3HABaTe/IbHAas MOTHMBAIMS M MHTEpPEC K OOYYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOPA30BaHMIO, K HCCIENOBATEIbCKON NESATEIbHOCTH, K OCO3HAaHHOMY
BbIOOpPY HaMpaBIeHUs U YPOBHS AallbHEHIIIEr0 00y4YeHMUs,;

4) BocIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH KM3HHU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO, YCTAaHOBKA
Ha 370pOBbIM 00pa3 >KU3HM, OCO3HAHUE IIOCIEACTBUI M HENPUSTHE BPEIHBIX IPUBBIUEK
(ynorpeOyieHUsT aJKOrojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBUI
0e30MacHOCTH NpH OOpallleHuHu C XMMHUYECKMMHU BEIIeCTBAMU B YYEOHBIX M KHU3HEHHBIX
CUTYaLUsX;

S) TPy/10BOr0 BOCIIUTAHUSA:

(dbopMHpOBaHHE IIEHHOCTHOTO OTHOLIEHHS K TPYAOBOW IESITEIbHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH YeJIOBEeKa M K MCCIIE0BATEIbCKOMN JEATEeIbHOCTU KaK BBICOKO BOCTPEOOBAHHON B
COBPEMEHHOM OOIIIECTBE;

pasBUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XMMHUEH, B TOM 4HucCle K NMpodeccusim
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MOBBIIICHUE YPOBHS AKOJIOTHYECKOW KYIbTYphI: MPUOOPETEHHE ONbITA TUIAHUPOBAHUS
MOCTYNIKOB M OIEHKHM HX BO3MOKHBIX TIOCIEICTBUH Uil OKPYXAIOIIEH Cpeibl; OCO3HAHHME
I00ATLHOTO  XapakTepa OJKOJIOTHYECKUX MpoOJIeM M MyTed WX peHIeHHs, CIOCOOHOCTh
MPUMEHSTh 3HAHUS, MOJy4YyaeMble MPU HM3YYCHUU XUMHUM, JUJISl PEIICHUs 3aJad, CBS3aHHBIX C
OKPY’KaIOILEH CPeloil; aKTUBHOE HEIIPUATUE JECHCTBUN, IPUHOCALIUX BPE OKPYXKAIOLIEH cpele;
OCO3HAHWE CBOEH POJIM KakK rpakJIaHWHA U MOTPEOUTENS B YCIOBUSIX B3aUMOCBS3H IPUPOIHOM,
TEXHOJIOTHYECKOM U COLIMATIBHOM CpeJl; TOTOBHOCTh K YYacCTUIO B MPAKTUYECKON AEATEIbHOCTH
9KOJIOTHYECKOW HANPaBJICHHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yabTaThl 00Y4arOIIKUXCSl, OCBOMBIIMX IPOIPaMMy IO XMMHHM OCHOBHOI'O
o0miero o0pa3oBaHus, BKIIOYAIOT:

YCBOGHHE  MEXIUCHUIUIMHAPHBIX  (MEXIPEAMETHbIX)  IMOHATUH,  OTpa)Karolux
MaTepHajJbHOE €AMHCTBO MMpa M MPOLECC NMO3HAHUs (BEILECTBO, CBOWCTBO, SHEPIHsl, SBJICHHE,
HAYYHbIH (aKT, 3aKOHOMEPHOCTb, THWIIOTE3d, 3aKOH, TEOpHs, HaOIoIeHNe, H3MEpEHHE,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JPYyTHE);

OBJIQJICHHE YHUBEPCaJIbHBIMHU y4eOHBIMU JENCTBUSAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATUBHBIMH, PETYISTUBHBIMH), BAXKHBIMU JUIs MOBBILIEHUS 3(()EKTUBHOCTH OCBOCHHUS
colepkaHus y4eOHOro mpenMera, (OPMHUPOBAHUS KOMIIETCHIMH, a TaKKe IPOEKTHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH 00yHaroIUXCs B Kypce XUMUH;

CIOCOOHOCTH MX MCIIOJIB30BATh B y4eOHOM, TO3HABATEIILHOW M COI[MAIbHOMN MPAKTHKE.

ITo3HaBaTeabHbIE YHUBEPCAJBbHBLIC yqeﬁm,le JelcTBUS

ba3oBble 1ornyeckue geiicTBus:

YMEHMSI HCIOJb30BAaTh IPUEMBl JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHHM 3HAHUM:
pPacKpbIBaTh CMBICH XMMHMYECKHX MOHSTUHA (BBLAENATH WX CYLIECTBEHHBIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C JPYTUMH MOHSATHIMMU); aHAJIU3UPOBaTh, CPAaBHUBATh, 00001IATh,
BbIOMpaTh OCHOBaHUS JIs KiIaccu(UKAMM M CUCTEMATHU3allMM XMMHUYECKUX BEILIECTB U
XUMHUYECKHX peaklMi; yCTaHaBIMBAaThb HPUUYMHHO-CJIEICTBEHHBIE CBS3M MEXAYy OOBEKTaMu
U3YyUYEHHsI; CTPOMTH JIOTMYECKHE PACCYXJIEHUs (MHAYKTHBHBIC, JAEIYKTHBHBIEC, IO AHAJIOTUH);
npejyiaraTb KpUTEPUHM U BBIABIATH OOILIME 3aKOHOMEPHOCTH M IPOTHBOPEYHs B U3y4aeMBIX
npoueccax M SBIEHUSAX; MPOBOJUTH BBIBOABI U 3AKIIOYEHMS; YMEHUS NPHUMEHATH B IIPOLIECCE
MO3HAHUS TMOHATUS (MPEAMETHbIE M METAIllpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH,
UCTIOJIb3yeMble B XUMHH, NIPeoOpa3oBbIBaTh MOJEIbHBIE MPEACTABICHUS — XUMHUYECKUN 3HaK
(cMMBOJI BJIeMEHTA), XUMHUYecKass popMmysia U ypaBHEHHE XMMHUECKON peakuu — Mpu pelieHun
y4eOHBIX 3a/1a4; C YYETOM 3THUX MOJENBHBIX MpPEJCTaBICHUN XapaKTepU30BaTh H3ydaeMble
XUMHYECKHE BEUIECTBA U XUMUUECKHE PEaKIUU.
ba3zoBble mHcciaegoBaTenbckHe JAeiicTBHA (MeTOAbI HAYYHOIO0 IO3HAHUSL BeLIECTB U
sIBJIEHMI1):

YMEHMSI IPUMEHATh METO/Ibl HAYYHOT'O ITO3HAHUS BEUIECTB U SIBJICHUH HAa SMIUPUUECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOM T[IO3HAaBaTEIbHOW M MPOEKTHO-HUCCIEI0BATENIbCKON
JESATEIILHOCTH;

YMEHHMsI HCIIOJIb30BaTh IOCTABJIEHHBIE BOINPOCHI B KAa4eCTBE WHCTPYMEHTa IMO3HAHUSA U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI; AHATU3UPOBaTh (HAKThl, BBIABIATH U (OPMYIHUPOBATH
npo0JeMy, ONpeaesTh 1eJdb U 33/1a4i, COOTBETCTBYIOLIUE PEIICHUIO MPOOJIeMbl; NpeaiaraTh

-

CeprudukaTr OE42607FIFEC395A2E3COFFBYCIBEOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa

A

o

OHI/IcaTeJI éﬁ WU 06LHCHI/ITeJILHy10-"“mH0Te3y U OCYILECTBIIATH €€ IPOBEPKY; YMEHMS
BB nveix [IapAMETPOB, BBIUMCIICHUS, MOAETUPOBaHNE, HAOIIOIEHUS

gy
%@EM& G)QIH-IHJQPI'Q MBICIIEHHBIE), CaMOCTOSTENBHO MPOTHO3UPOBATH PE3YJIbTATHI,




dopmynupoBaTh 0000IIEHHS U BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHOTO OIbITA, HCCIEIOBAHMS,
COCTaBJISITh OTYET O MPOJIeTaHHON padoTe;
Pabora ¢ nnopmanmeii:

YMEHHsI OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHMKAX HMHQOpPMAIMK (HAy4YHO-MOMYJISIpHAs
JaUTepaTypa XHMMHUYECKOTO COZAEp)KaHUs, CIPaBOYHBIE TOCOOMs, pecypchl MHTepHeTa);
aHAIM3UpPOBaTh  MH(OpPMALMIO U  KPUTUYECKU  OLIGHHBATh €€  JOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATh MH(POPMAIIUIO, 3HAUUMYIO JUIS PEIICHUS
yueOHOM 3a/layd; YMEHHUs MPUMEHSAThb pa3jMyHble METOAbl M (OPMYIUPOBATH 3aMPOCHl MpPU
noucke u otoope nHpopManuu, HeoOXOAUMOM JUTSI BBIITOJHEHHS YUeOHBIX 3a/1a4; UCIIOIb30BaTh
MH(OPMALIMOHHO KOMMYHUKATHBHBIE TEXHOJOTUU M pa3jMyYHble [OHCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy NpeACTaBIeHUS HWHPOPMALUU (CXEMBI,
rpaduku, nuarpaMMsbl, TaOJIULIbI, PUCYHKH U Apyrue GopMbl); YMEHHUS UCIOIb30BaTh HAYUHBIN
S3BIK B KQUECTBE CPEACTBA pabOThl C XMMUYECKON MH(OpMAINEii; TPUMEHITh MEKIIPEIMETHBIC
(pusnyeckue u MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI, (OpMYIIbl, a0OpEeBUATYpPHI, HOMEHKIIATYPY,
UCTIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJHMYECKHE CPEICTBA  HATJISTHOCTH.

KOMMyHHKaTI/IBHI)Ie YHuBEpCaJlbHbIC y'leﬁﬂble JeCcTBHUA:

1) ymeHus oO1eHus (MMCbMEHHOM U YCTHON KOMMYHUKALIUN):

MPEJCTaBISTh TOJYyYEHHbIE Pe3yJbTaThl IMO3HABATEIBHOW [EATENIBHOCTH B YCTHBIX H
NUCHbMEHHBIX TEKCTaxX; ITyOJMYHO BBICTYNATh C MPE3CHTALUEH pe3yJbTaTOB BBIMOJIHEHUS
XUMHUYECKOTO IKCIEPUMEHTa (HCCIeI0BaTENbCKON Tab0paTOpHON HIIM MPAKTHUECKON padoThI,
y4eOHOT0 MpPOEKTa); B XOJ€ Auaiora U (WiIM) AUCKYCCHH 3a/aBaTh BOIIPOCHI MO OOCYKIaeMOi
TeMe U BBICKa3bIBaTh €U, (HOPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCHTEIHHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4H.

2) yMeHHsl yueOHOro COTpyIHUYECTBA (IPYIOBasi KOMMYHUKAIH):

y4acTBOBaTh B TPYNINOBBIX (hopMax paboTHI: IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, ONpeneNnsaTh CBOK POJb, PACHIPELIIATh 3a/la4d MEXAY WICHAMH TPYIIIBL;, BBITOIHAITH
CBOIO 4acTh pabOThI, KOOPJIMHUPOBATH CBOU JEHCTBUS C AEHCTBUSAMH APYTUX YJICHOB KOMaHJbI,
OTIpeNeNATh KPUTEPUH TI0 OICHKE KAdecTBa BBIOJHEHHOH pPa0OTHI; pemaTh BO3HHKAIOIINE
npoOjeMbl Ha OCHOBE ydeTa OOLIMX MHTEPEecOB M COIJIaCOBAaHUS MO3MIMH, y4yacTBOBaTh B
00CyX/1IeHuH, 0OMEHEe MHEHHSIMH, «MO3TOBOM IITypMeE» U IPYTUX (POopMax B3aMMOICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

OBnaneHrne YHUBEPCAIbHBIMU YYEOHBIMH PETYJIATUBHBIMU JIEHCTBUSMHU BKIIOYAET
pa3BUTHE CaMOOpPraHU3allu1, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM UHUCIIE:

yMEHMsI pemiarb ydeOHble M HCCIEeI0BaTENbCKUE 3a[aud: CaMOCTOSITENIbHO BBIOMpATH
croco0 perreHus: y4eOHOW 3agaud (CpaBHMBATh HECKOJBKO BAapHAHTOB pPELICHHs, BbIOMPATH
Haubosee MOAXOIAIIUNA C YYEeTOM CaMOCTOSITEIbHO BBIJEIIEHHBIX KPUTEPHUEB), IMIAHUPOBATH
CBOIO PabOTy IpH pelIeHu yueOHOM MM HCCIeI0BaTeNbCKOM 3a/1aul; Ha OCHOBE TMOJTYYEHHBIX
pe3ynbTaToB (HOpMyIHpoBaTh 0OOOIIEHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE
IIPOLIECCOB; AHAJIM3UPOBATH PE3YJbTAaThl: COOTHOCUTH CBOM JACUCTBHUA C IUIAHUPYEMBIMHU
pe3yibTaTaMHi, OCYILECTBISATh CAaMOKOHTPOJb  JESTENbHOCTH; KOPPEKTUPOBATH  CBOIO
JESATEIIBHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.
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yriIyOJeHHOEe HM3y4YeHHE KaK B PAaMKax OTIENbHBIX KJIACCOB, TaK M B paMKax pealu3aluu
UH/IUBUYAJIbHBIX ~00pa30BaTENbHBIX TPAGKTOpPUH, B TOM UHCIE MHCIOJB3Ys CETEBOE
B3auMoJieiicTBue opranu3anun. [1o 3aBepuieHnn peaans3anuy IporpaMMbl YriTyOJIeHHOTO YPOBHS
oOyyaroiuecs: CMOTyT JeTajlbHEe OCBOUTh MaTepUal, OBJIAJAETh PACHIMPEHHBIM KPYTrOM MOHATUI
U METOZIOB, PELIaTh 3a/1auu 00JIee BBICOKOTO YPOBHS CIOKHOCTH.

[IpenmerHble pe3yabTaThl BKIIOYAIOT: OCBOEHHE OOYYAIOLIMMMCA HAyuYHBIX 3HAHHM,
YMEHUH U CHOCO0OB JEHCTBHM, crielU(PUUECKUX Ul MPeAMETHONH 007acTH «XUMUS»; OCHOBBI
HAy4YHOT'O MBIIUICHUS; BUJbI IEATEIBHOCTH 10 MOJyYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETaLuHy,
IpeoOpa30BaHNI0 U NMPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U PEaIbHBIX KU3HEHHBIX YCIIOBUSX;
o0ecrneynBaroT BO3MOKHOCTh YCIIEIIHOIO 00yUYEHMsI Ha CIIe1YIOIEeM YPOBHE 00pa30BaHMUsL.

K koHuny oOy4denusi¢ 8 knaccey oOyuaromerocss Oyayr cQOpMUPOBaHbI CIEAYIOLINE
NPEMETHBIC PE3YNbTaThl U3YUYCHHSI XUMHUU Ha YIITyOJICHHBIM YPOBHE:

e DAcCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIIOHSATHHA: aTOM, MOJIEKYJIa,
XUMHUYECKHHM 3JIEMEHT, MeTajll, HEeMEeTaJll, aJJIOTPONUs, IPOCTOE BEIIECTBO,
CIIO)KHOE€ BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAasi U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas JI0JI1 XMMHUYECKOrO »3JEMEHTa B COEJUHEHHH,
MOJISIpHBIA 00BEM, OTHOCUTEJIbHAS IIOTHOCTh TA30B, OKCHUJI, KUCJIOTA, OCHOBAaHUE,
COJb, aM(OTEPHBIH OKCHJI, aM(OTEPHBIH THIPOKCHA, XUMHYECKas peaKIus,
KJaccu(uKalus peakyuid: peakiuu COCIUHEHUs, PEaKIMU Pa3IOKEHUs, PeaKkIu
3aMelleHus, peakuuu OoOMeHa, 7K30- M SHIOTEPMHUECKHUE DPEaKIMH; TEIIOBOI
3¢ ¢exT peakuuu; sIpO aroma, JIEKTPOHHBIA CIOW aroma, aTOMHas OpOuTallb,
paauyc aroma, XMMHUYecKasl CBs3b, MOJSPHAs W HEMOJSpHAs KOBaJEHTHAs CBSA3b,
UOHHAsi CBsI3b, HWOH, KaTHOH, AaHMOH, pPAaCTBOp, MaccoBas JI0Js BEIECTBa
(IpoLleHTHAsT KOHIIEHTpAallUsl) B PAacTBOpE, MOJIIpHAs KOHILIEHTpAIMs BEIeCTBA B
pacTBope;  ANEKTPOOTPULATENIHOCTh, CTENEHb OKHUCIEHUS, OKUCIUTEIN U
BOCCTaHOBUTEIIH, OKHCJICHHE u BOCCTaHOBJICHHUE, OKHCIIMTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU, METOJ] 3JIEKTPOHHOr0 OanaHca;

e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHHA U MPUMEHATH 3TU
MIOHSATHS TIPH ONIMCAHUH BEUIECTB U MX TPEBPAICHUN;

* HCMOJb30BATh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJIE€HUS (POPMYN BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpEneNATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEJIMHEHHSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWMHApHBIX COEIUHEHMSIX, NMPUHAIJICKHOCTh BEILIECTB K
OTpeNIeJIEeHHOMY KJIacCy CO€AMHEHWH 1o (opMysiaMm, BHIbl XUMHUYECKOW CBS3H
(KOBaJIGHTHOW 1 MOHHOI) B HEOPTraHUYECKUX COCTUHEHMSIX;

* PACKpBIBATh CMBICT 3aKOHOB COXPAaHEHMs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa,
Ilepnonnueckoro 3akona J[. W. MenneneeBa, aTOMHO-MOJEKYJSIPHOW TEOPHH,
3aKOHa ABOTaJpo W €ro CIEACTBUN, MPEICTaBIEHUH O HAy4YHBIX METO/Aax
MO3HAHUS, B TOM YHCJIE OKCIEPUMEHTAIBHBIX M TEOPETHYECKHX METO/ax
UCCIIC/IOBaHMSI BEIIECTB U U3YUYEHUSI XUMUYECKUX PEAKIIHIA;

e JIEMOHCTPHPOBATH MOHUMAaHHE MEPUOINIECCKON 3aBUCUMOCTH CBOWCTB XUMHUYECKUX
AJIEMEHTOB OT UX NoJIokeHus B [lepuoanueckoit cucreme:

e ONUCHIBaTh M XapakTepu3oBaTh TabnuuyHyto Qopmy Ilepuonnyeckoil cucTeMbl
XUMHUYECKHX 3JE€MEHTOB: Pa3inyaTh MOHATUS «TJaBHas moAarpymnmna (A-rpynmna)» u
«mmobounas moarpynmna (b-rpymnma)y», «manasie mepruoab» | «OO0JIbIITHE IEPHOIBIY;

-
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COOTHOCHUTh 0003HAuEeHHs, \ KOTOphle uMeloTcss B Tabnuue «llepuomuyeckas
ﬂUKyME%MnW‘IGCKHX srjementoB  JI.  W. MeHzaeneeBa», ¢  YHCIOBBIMH
ANEKTPOHKPHAPRIMERIR crpocHnl aTOMOB XUMHYECKHX 3IIEMEHTOB (COCTaB H 3apsij
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OOBSICHATH  CBSI3b  TOJIOKEHUS  d2jeMeHTa B llepuoauueckoil  cucreme
C pacmpeie]IeHUeM 3JIEKTPOHOB IO JHEPreTUYECKUM YpPOBHSM, MOIYPOBHSIM U
opOUTAIISIM ATOMOB IIEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIUPOBATh  XMMHUYECKHE  JJIEMEHThI, HEOPraHHMYeCKHe  BEIIECTBa,
XUMHUYECKHE peakIiu (110 YUCIIy U COCTaBY YYACTBYIOUIMX B PEAKIHMH BELIECTB, IO
TermoBomy hdexry);

XapaKkTepru3oBaTh (OMUCHIBATh) (PU3MYECKHE W XUMHYECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB: KUCIOPOa, BOAOPOJA, BOABI, OOIIME XUMHUYECKHUE CBOICTBa
OKCHUJIOB, KHCIIOT, OCHOBAHMM M COJI€H, T€HETHYECKYIO CBS3b MEXKAY HUMH,
MOJATBEPXKJas MHpUMEpaMH  MOJEKYJISPHBIX  ypaBHEHUH  COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUM;

OMKCHIBATh POJIb KUCIOPOA, BOJOPO/IA U BOABI B IPUPOIHBIX MPOLIECCaX, B )KUBBIX
OpraHu3Max, HX [PUMEHEHHE B Pa3IUYHBIX OTPACISAX IMPOMBIIUIEHHOCTH,
BO3MO>KHOE HCIIOJIh30BAaHUE B COBPEMEHHBIX TEXHOJIOTHUSIX;

OOBSICHATH ¥ IPOTHO3UPOBATH CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX COCTaBa M
CTPOEHHS, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUH B pPa3IUUHbBIX
YCIIOBHSX;

BBIUMCIISTH OTHOCUTEIIBHYIO MOJIGKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa B COCAMHEHUH,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMEHTa 1Mo (opMyse COeAMHEHHs, HaXOAUTh
npocTernryio GopMyiy BeIecTBa MO0 MacCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PAcCTBOPE, MOJSIPHYIO KOHIIGHTPAIMIO BEIIECTBA
B PacTBOpE, MPOBOIUTH PACUETHI 110 YPABHEHUSIM XUMHUECKOW PEAKIINH;
MIPUMEHSTh OCHOBHBIE OTI€PAIH MBICIUTEIBHON IESTEILHOCTH — aHaJIN3 U CUHTE3,
cpaBHEHHE, O0000IIeHHe, CHUCTEMATU3aIUIo, KIACCU(UKAIMIO,  BBISABICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JUI U3yUEHHs CBOMCTB BELIECTB U XMMUYECKUX
PEaKIHii, eCTECTBEHHO-HAYYHBIE METOBI MO3HAHHWS — HaOJIO/IEHUE, M3MEpEHHE,
MOJICIUPOBAaHUE, SKCIEPUMEHT (peajbHbIi W MBICICHHBIMH) — Ui OCBOEHUS
y4eOHOT0 CO/Iep KaHNUS;

pacKphIBaTh CYHIHOCTb IPOLIECCOB OKHCICHHMS W BOCCTAaHOBJIEHHUS, COCTABIATh
YPaBHEHHSI TPOCTBIX OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX ~peaKIuil  (METogoM
3JIEKTPOHHOI0 OajnaHca);

YCTAaHABJIMBATH CBSI3U MEXAY pealbHO HAOIIOJaeMbIMH XHMUYECKIMHU SIBJICHUSIMHU
U TpollecCaMy, MPOUCXOISIIMMU B Makpo- U MUKPOMHpPE, OOBACHATh MPUYUHBI
MHOT000pa3usi BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHHS CO 3HAHHMSIMU JPYTUX
y4eOHBIX IPEMETOB;

coOnronarh mpaBuiia Oe3omacHoil padoThl B J1aOOpPaTOpPUM MPU HCIOJIB30BAHUU
XUMHUYECKOH TOCyAbl M 00OpyIOBaHHUS, a TaKXkKe INpaBuWiIa OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIUSMH BBITOJHEHHS JIA0OPATOPHBIX
OMBITOB M NPAKTUYECKUX pabOT MO TMONYYEHUI0 U COOMpaHHIO Tra3000pa3HbIX
BENIECTB (BOJOPO/Ia M KHCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C OMPEACICHHOM
MacCcOBOM J10JIelf paCTBOPEHHOT'O BEIIECTBA, PELICHUIO HKCIIEPUMEHTANIbHBIX 33134
1o Teme «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COETNHEHHIT;

JIEMOHCTPUPOBATh BIJIAZICHUE OCHOBAMHM XHMHYECKOM I'PaMOTHOCTH, BKJIIOYAIOIIEH
ymeHuss  Oe3omacHOro oOpamieHusi ¢  BEIIECTBAMH, HCIOJIb3YEMBIMH B
MOBCEHEBHOM KM3HM, a TaK)Ke 3HaHUE NPABWJI TMOBEICHUS B LENAX COEpeKeHUs
3I0POBbSI M OKPYKAOLIEH CPEIbI.
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PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUM 2JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTWOH, aHHUOH, 3JEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCIICHHUS,
XUMHUYECKass peakuusi, TeIuIoBOH 3(PQEeKT peakuuu, MoOib, MOJSPHBIA 00BEM,
pacTBop;

QIIEKTPOJIUTBI, HEINEKTPOJIUTBI, JJIEKTPOIMTHYECKAS JUCCOLMALMUS, PpPEaKLHUU
MOHHOTO OOMEHa, TUIPOIHM3 CcoJiel, oOpaTuMble U HeoOpaTHMbIE peakiuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLIUH, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJICHHME, OJJIEKTPOJIU3, aJIOTpOnus, aM(OTepHOCTD,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, MOHHAs, METAJIMYECKasi), MEXMOJIEKYJISIPHbIC
B3aMMOJICHCTBUS (BOAOpOJIHAs CBSI3b, CHibl Ban-nep-Baanbca), koMmIuiekcHble
COCIMHEHUS, KPHUCTANIMICCKUE pEeNIeTKH (MIPUMHUTHBHAS KyOWdeckas, 00BbEMHO-
LEHTPUPOBAHHAs KyOuueckas, IPaHELICHTPUPOBAHHAS KyOHnueckas,
reKcaroHajibHasi TUIOTHOYIIAKOBaHHAsl), KOPPO3Us METAJUIOB, CILIABBI; CKOPOCTH
XUMUYECKON peaklnHu, KaTajau3, XUMUYECKOE PaBHOBECUE, SJIEMEHThl XMMUYECKOMI
TEPMOJIMHAMUKH KaK OJHON U3 TeOpeTUYeCKuX ocHOB xumuu; 11/1K;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUH U IPUMEHSAThH 3TH
MOHSITHUS TIPU ONMCAHUY BEIIECTB M UX MPEBPAIICHUIH;

UCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JUIsl COCTaBiieHUs (OpPMYN BEIIECTB H
YPAaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEeNEeNsATh BaJEHTHOCTb M CTENEHb OKHUCICHUS XUMUYECKHUX 3JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAJUIEKHOCTh BEIIECTB K OMNPECIEHHOMY
KJIacCy COEAMHEHUU 1Mo (opMynaMm, BHIbI XHUMHUYECKON CBS3M (KOBaJICHTHOM,
WOHHOM, METaJUVIMYECKOM) B HEOPTAaHMYECKUX COCIMHEHMSIX, 3apsiji HOHA TI0
XUMHUYECKOH (opmyse, XapakTep cpeibl B BOJHBIX pPACTBOpPAX HEOPraHMUYECKUX
COCIMHEHUH, TUIT KPUCTATUYECKOMN PEIIeTKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh  cmbicn  Ilepmoamueckoro  3axkona J[. WM. MenngeneeBa wu
JIEMOHCTPHUPOBATH €0 IIOHUMAaHHE:

OMKCHIBATh W XapakTepu3oBaTh Tabmuunyio ¢opmy I[lepuognueckoit cucTemsl
XUMHUYECKHUX AJIEMEHTOB: pa3jinuaTh MOHATUS «A-Tpynna» u «b-rpymmay, «Maibie
NEPUOABI» U «OOJBIITUE TIEPUOIBIY;

OOBSCHATH  CBSI3b  TOJIOKEHUS  dJeMeHTa B llepuogumyeckoir  cucreme
C pacmpeeleHueM 3JIEKTPOHOB [0 HHEPreTUYECKUM YpPOBHSM, HOAYPOBHSIM H
opOuUTaIsIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

BBIICTISITH  OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COCTMHEHUH (KUCITOTHO-OCHOBHBIX U OKHCJIMTEIbHO-BOCCTAHOBUTEIHHBIX CBOWCTB
OKCHUJIOB M THJIPOKCHJOB) B Mpeleiax MaJlbIX MEePUOAOB M TJIaBHBIX MOATPYII C
YU€TOM CTPOEHHUS UX aTOMOB;

pPacKpbIBaTh CMBICI TEOPUH AIEKTPOIUTHUECKON Arccolnalnm, 3akoHa ['ecca u ero
CJIEICTBUH, 3aKOHA JEMCTBYIOUIMX Macc, 3aKOHOMEPHOCTEH M3MEHEHUsl CKOPOCTU
XMMUYECKOM peaKlMi, HaIpaBJICHUs CMEUIEHUS XHWMHUYECKOrO0 pPABHOBECHS B
3aBUCUMOCTH OT Pa3IUIHBIX (DaKTOPOB;

KIACCU(UIIUPOBATh  XUMHUYECKHE  DIIEMEHTBhI, HEOPraHUYECKHWE  BEIIEeCTBa,
XUMUYECKHE PEeaKIH (IT0 YUCITY U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 110
TerIoBOMYy 3(PQeKTy, MO arperaTHOMy COCTOSHHUIO PEareHTOB, MO HM3MEHEHHIO
CTENeHEeW OKHUCICHHUS] XMUMHUYECKHUX D3JIEMEHTOB, MO OOpaTMMOCTH, IO Y4YacCTHUIO
KaTaJln3aTopa);

XapaKkTepu30BaTh (OMUCHIBATH) OOITHE XUMUUECKHE CBOMCTBA BEIIECTB PA3TMUHBIX
KJIACCOB HEOPraHWYeCKMX COCAUHEHUMN, MOATBEPKIasi 3TO OMHMCAHHE MpPUMEpPaAMHU

-
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MOJICKYJIAPHBIX 1 MOHHBIX ABHCHU COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKquI;

ﬂOKFMEy&ﬁ HECHUS: DJIEKTPOJIMTUYECKOM IUCCOLMALMUA KHUCIIOT, LIENOYEH U
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MNOJATBEPXKIAIONIMX CYIIECTBOBAHUE T'€HETUYECKOH CBS3M MEXKIy BeleCTBAMU
pa3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTH IPOLECCOB THAPOJM3a COJEH MOCPEICTBOM COCTaBJICHUS
KpaTKUX  HOHHBIX U  MOJEKYJISpPHBIX  YpaBHEHMHM  peakiuii, CyLIIHOCTb
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUil  TOCPEACTBOM  COCTaBIICHUS
3JIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;

IPEeICKa3bIBaTh XapaKTep CPe/Ibl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMHUCHIBATh) (PU3MYECKHME W XUMUYECKHE CBOWCTBA MPOCTHIX
BEIIeCTB (KUCIIOPOJ, O30H, rpadur, anmmas, KpeMHuUi, 60op, a3zor, ¢ocdop, cepa,
XJIOp, HATpWH, KaJui, MarHuil, KaJbI[M{, aIOMUHHM, >KeNe30, MeJb, IHHK,
cepeOpo) ¥ OOpa30BaHHBIX MMM CIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPOJ, CEepoBOAOPOJ, okcuabl yriepona (I, IV),
kpemuust (IV), aszora (I, IL IIL, IV, V) u docdopa (III, V), cepwr (IV, VI),
CepHHUCTasi, cepHas, a3oTHas, QocdopHas, yronbHas, KpeMHHUEBas KHUCIOTHI,
okcuabl U ruapokcuabl MetamioB [A—IIA-rpynn, amomunus, meau (II), umzka,
xkenesa (11 u I10));

MOSICHATH COCTaB, OTJIEJBHBIE CIIOCOOBI IMOYYEHUS U CBOMCTBA CIIOKHBIX BEUIECTB
(xucnopoacoaepxKalire KUCIOThl XJI0pa, a30THCTast, OOpHasi, YKCyCHas KUCIOTHI U
ux comu, ramoreHusl kpemuus (IV) u docdopa (III u V), okcun u rugpoxcu
xpoma (III), nepmaHranar Kaums;

OIKCBHIBATh POJIb BAKHEHIINX H3y4aeMbIX BEIIECTB B IMPHPOJIHBIX IPOIECCaX,
BJIMSTHUE HA JKMBBIC OPTaHU3MBbI, IPUMEHEHHE B PA3IMYHBIX OTPACIAX SKOHOMHUKH,
UCTIOJIB30BAaHUE [T CO3/IaHUS COBPEMEHHBIX MAaTEPHAJIOB U TEXHOJIOTHIA;
MPOBOANTH PEAKIMH, TMOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB pa3IUYHbBIX
BEIIECTB, PACIIO3HABATh OINBITHBIM ITyTEM COZEpIKAlIHecs B BOJHBIX PacTBOpPax
HOHBI: XJIOpUA-, OpoMui-, Moaua-, cyibdar-, docdar-, kapOOHAT-, CHIUKAT-,
CynbQuT-, CynbpuI-, HUTPAT- W HUTPUT-UOHBI, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHMSI, MarHus, Kalbllks, aTlOMUHUS, kKeneza (2+) u xeneza (3+), menu (2-+),
IIUHKA;

OOBSICHATh M MPOTHO3MPOBATH CBOICTBAa BaXKHEHIIMX H3y4yaeMbIX BEILECTB B
3aBHCHMOCTH OT MX COCTaBa U CTPOCHHS, IPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT
UX CBOMCTB, BO3MOXKHOCTb MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PazIHMUHBIX
YCIIOBHSX HAa OCHOBE PACCMOTPEHHBIX JJEMEHTOB XUMHUYECKOW KHHETHUKH U
TEPMOJIMHAMUKH;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIGKYISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTo 3JIeMEHTa Mo (hopMyse COeTUHEHHs, MAaCCOBYIO
JIOJF0  BEIIeCTBa B pAcTBOPE, MOJIBHYIO JOJI0 XWUMHYECKOTO OJIIEMEHTa B
COCMHEHUH, MOJIIPHYIO KOHIIEHTPAILlMI0 BEIIEeCTBA B pacTBOpe, HAaXOJIUTh
npocTernryro GopMyiTy BelecTBa M0 MacCOBBIM HMITM MOJIBHBIM JIOJISIM DJIEMEHTOB,
IPOBOJUTH pacueThl MO ypaBHEHUSIM XUMHYECKHX PEaKIMH C Y4eTOM HeJoCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOJa TPOIYKTa, 3HAUYEHHS TEIUIOBOTO
s deKTa peakiuu, ONpeaesiTh COCTaB CMECEH;

coOnrofarh mpaBuiia Oe3omacHoOil padOThHl B JIaOOpPaTOpPUHM MPH HCMOIb30BAaHUU
XUMHUYECKOH TOCyAbl M 00OpyIOBaHHUS, a TaKXkKe INpaBuWiIa OOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIMSIMH BBITTOJHEHHS J1IAOOPAaTOPHBIX
OMBITOB M NPAKTUYECKUX pabOT MO TMONYYEHUI0 M COOMpaHHIO Ta3000pa3HbIX
BEIICCTB (aMMHaKa W YTIICKUCIIOTO Ta3a) M PEHICHUIO DKCIIEPHUMEHTABHBIX 3a71ad
0 TeMaM Kypca, MPENCTaBIATh Pe3yJbTaThl IKCIEpUMEHTa B (hopMe BBIBOJIOB,

.
AOKYME
ANEKTPOH
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€CTECTBCHHO-HAYYHBIMU ~ METOJaMU  TO3HaHWs  (HAONMIOJeHUE, HU3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

e MPUMEHSATH MpaBWiIa 0€30MacHOr0 OOpaIleHUsI C BEIIECTBAMH, UCIOJIB3YEMbIMHA B
MOBCE/IHEBHOM JKU3HHU, IMpaBWiIa TOBEIEHHUS B LENSIX COEpPEeKEeHUs 3J0pPOBbS U
OKPY>KaIOIle MPUPOTHON Cpe/bl, MOHUMATh Bpej (OMacHOCTb) BO3JEHCTBHS Ha
JKUBbIE OpPraHu3Mbl ONpEAENICHHBIX BEUIECTB, MOSCHATH HA MPHUMEpPax CIOCOOBI
YMEHBIIEHUS W MPEIOTBPAIICHUS MX BPEIHOIO BO3IACHCTBUS, 3HAYEHUE KUPOB,
0eJIKOB, YIJIEBOJIOB JIJIsl OpPraHu3Ma YeJIOBEKa;

e WCNOJB30BAaTh TOJYYEHHBIE MpEACTaBIeHUA O chepax NpodecCHoHATBHOMI
JIeATEIbHOCTH, CBA3aHHBIX C HAYKOW M COBPEMEHHBIMHU TEXHOJIOTHSIMU, KAK OCHOBY
JUIsE TIPO()eCCUOHATTLHOW OPUEHTALMA W IS OCO3HAHHOTO BBIOOpa XMMHH KakK
npoUIBLHOTO TpeAMeTa HpHU MPONOJDKEHHUH OO0ydeHHs Ha YPOBHE CPEIHEro
o01ero oopa3oBaHusi;

® Y4yaCTBOBATb BO BHEYPOUHOM IPOEKTHO-UCCIIECIOBATEIBCKON JIESITEIBHOCTU
XUMHUYECKOW U XUMHKO-IKOJOTUYECKONW HAIpPaBICHHOCTH, TPUOOPECTH OIIBIT
MPOBEJICHUS YU€OHBIX HMCCIIEIOBAaHUI B YCIOBUSIX 00pa30BaTEIbHBIX OpraHU3aIHil,
a TaK)Ke opraHu3anuil (LIEHTPOB) AOMOJHUTEIBHOTO 00Pa30BaHUs IETEH.
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TEMATHYECKOE IIVIAHUPOBAHUE

8 KIIACC XUMMUSA/TEOPUSI
KomanuectBo yacos DnexTpoHHbIe (1 POBLIE) 00pa30BaTENbHBIE PECYPCHI
Ne
W HaumenoBanue pas3ienoB U TeM IPOrpaMMbl
Beer Kontpon | Ilpaktuy
bHBIE €CKHe
0
pabotel | paboOThI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
X — BakHasi 00J1aCTh €CTECTBO3HA . . .
1.1 MM == B )E(H 7 ODTIACTD CCTCCTROSHATIT 1 5 http://school-collection.edu.ru/catalog/pupil/?subject=31
MPaKTUYECKON JeATEIbHOCTH YEJIOBEKa

1.2 BemecTsa u xXumMuyeckue peakiuu 14 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
Hroro no pazneny 19
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
2.1 Bosayx. Ilonstue o razax. Kucinopoa. Oxcusl 10 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
2.2 Bonopoa. [Tonstue o kucnorax u cousax 4 http://school-collection.edu.ru/catalog/pupil/?subject=31
2.3 Bona. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX 7 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
2.4 | OcHOBHBbIE KJIACChl HEOPTAaHUUYECKUX COCTUHEHHM 13 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
Hroro no pazneny 34

-

o

CepTugui
LencTeuTe
Bnapeney

.

cnstzn, R

INEKTPOHHOWU NOANMKMCHEID

Paszpnea 3. Heﬁno?nqecxnﬁ 3aKO0H M Hepnon\ﬂ

LGRS b urenbbIe

peakuuu

yeckas cucreMa xumMuieckux jieMeHToB /. U. Menpaeneea. Ctpoenne aToMoB. XUMHYeCKasi

:‘@u-lc 0

a7 OE424

KyHL M3

PG

X HAUTICCKHX SIIEMCHTOB J1. 1. Menneng

sl CUCTEMA
CBa.

http://school-collection.edu.ru/catalog/pupil/?subject=31
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Ctpoenue aToma

Xumnueckas cBA3b. OKUCIUTEILHO-

3.2 7 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
BOCCTAHOBUTEJIbHBIE PEAKIINU
Hroro no pazneny 12
PesepBHOe Bpemst 3
OO01ree KOJIMYECTBO YaCOB 110 MPOrpamMme 68 s

8 KIIACC XUMMUs /TTPAKTUKA

KomnunuectBo yacos

OnexkTpoHHbIe (IH(POBbIE) 00pazoBaTEIbHBIE PECYPCHI

va Kneesda

collection.edu.ru/catalog/pupil/?subject=31

iﬁ[ HaumenoBanue pa3zienoB U TeEM IPOrpaMMbl
Beer Kontpo | IlpakTuue
JILHEIE CKHE
o
paboThl | paboThI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE OHATHUSA
Xumus — BakHas 00JIaCTh €CTECTBO3HAHUSA U http://school-
1.1 o 5 2 . ) )
MIPaKTUYECKON NEATEIbHOCTH YEI0BEKa collection.edu.ru/catalog/pupil/?subject=31
1.2 BemecTBa 1 XuMHU4eckue peakiiuu 12 2 http://school-
) i peakdl collection.edu.ru/catalog/pupil/?subject=31
Uroro no pazgeny 17
4 Paspnen 2. BaxkHeiiume npeacraBuTesu HCOB]‘aHl/I‘IeCKI/IX BeLLeCTB
O OOKYMEHT NOANWCAH
¢] X http://school-
" 2.1 ﬂgﬁw%bﬁ% %gg%gtﬁ%cmmoﬂ' Qrenaet 10 1 collection.edu.ru/catalog/pupil/?subject=31
EF_JTMJHK . < http://school-
Aencrentam2c 05 Boaopo a0 [oHSERE O KUCITIOTaX U COJIAX 4 1
Brnageney KyHit M:

.

S
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http://school-

2.3 Boga. Pacreops. Tlonatue 06 ocHoRaHmsX 10 : collection.edu.ru/catalog/pupil/?subject=31
. http://school-

24 OCHOBHbBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUMN 12 12 collection.edu.ru/catalog/pupil/?subject=31

Uroro no pazgeny 36

cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEJIbLHBIE PC€aKIuu

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx jiemeHnToB [I. U. MenaeneeBa. CTpoeHue aToM0oB. XUMUYeCKast

Hepuonnqecm/lﬁ 3aKOH 1 HepI/IOI[I/I‘leCKaSI CHUCTCMa

http://school-

3.1 xumuueckux dieMenToB J[. 1. Menneneesna. 8 . ) .
A A collection.edu.ru/catalog/pupil/?subject=31
Crpoenue atoma
Xumnueckas cBA3b. OKHUCIUTEILHO- http://school-
3.2 7 1 5 ) .
BOCCTaHOBUTEJIbHBIE PEAKIIUU collection.edu.ru/catalog/pupil/?subject=31
Wroro no pazneny 15
O0mee KOJIMYECTBO YACOB IO NPOrpaMme 68
23

i ™5
O OOKYMEHT NOAMWCAH
3NEKTPOHHOW NOAMUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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TEMATHYECKOE IIVIAHUPOBAHUE
9 KJIACC XUMUS/TEOPUS

KonmnuectBo yacoB

é\jgn HaumenoBanue pa3iesioB U TEM IPOrPaMMBbI DnexTpoHHbIe (1IUpPOBBIE) 00pa30BATEIBHBIE PECYPCHI
Kontp | IIpak
Bcero
pab pab

Pa3nes 1. BemecTBo 1 XMMHYecKasi peakuus

1.1 | IloBropeHue u yriyOieHne 3HaHUK O BEIIECTBE 5 http://school-collection.edu.ru/catalog/pupil/?subject=31

1.2 OcHosHEIe SaKOHOMeP HOCTH TPOTCKAHUA 10 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
XUMUYECKUX PEaKIui

1.3 DIeKTPOHTHYCCKAs IMCCOUHaLIA. XUMUICCKHE 10 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
peaxiuu B pacTBOpax

Hroro no pasneny 25

Pasznen 2. HemeTasIbl M HX cOeIMHEHHUS

2.1 OO1mast XapaKTEpHCTHKA XHMHICCKHX SIIEMEHTOB 6 http://school-collection.edu.ru/catalog/pupil/?subject=31
VIHA-rpynnel. ['amorenst

2.2 Obuas XapaKTepHCTHK? XAMITACCIUX SIIEMCHTOB 7 http://school-collection.edu.ru/catalog/pupil/?subject=31
VIA-rpynmel. Cepa u €€ coeTMHEHUS

2.3 Obmad XapakTepHCTHKA XHMITICCKHX SIEMEHTOR 10 http://school-collection.edu.ru/catalog/pupil/?subject=31
VA-rpynmbl. A30T, pocdop 1 X COeTUHEHUS
OO01mas XxapakTepuCcTHKa XUMUYECKUX AIIEMEHTOB

24 | IVA-rpynmnsl. Yriepoa U KpeMHUN, X COETUHEHUSI. 10 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
bop

Wroro no pazneny 33

' Pa3nei 3. MeTaJlJIbl 1 X COCTUHEHUSA ™
o 3.1 | OfGKY bAbHITEHNLMGAE 6 http://school-collection.edu.ru/catalog/pupil/?subject=31
3.2 | HiEHERAHE QM AHRA MRS nunenus 17 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
CepTuduka PRGSO NA3ACHYA 2 E3COFFB7CIBEOF2 23

OencranTtgrPazmes M. Xasmms 0i. 0OkpyaKaromas cpena

.

Bnapeney KyHuy Mana KDpeegHa
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BemecrBa n MaTC€pHraJibl B JKU3HU YCIIOBCKA.

4.1 . 4 ‘ ‘ http://school-collection.edu.ru/catalog/pupil/?subject=31
OCHOBBI 3KOJIOTHYECKOM rPaMOTHOCTHU

Hroro no pazgeny 4

Paznen 5. O6001menue 3HaAHUMH

5.1 IoBTopenne n 060bmeHKE SHaHMIT OCHOBHBIX 9 http://school-collection.edu.ru/catalog/pupil/?subject=31
pazzienoB KypcoB 8—9 KiaccoB

Hroro nio pazgeny 9

PeszepBHoe Bpemst 8

OO0uree KOJMYECTBO YACOB 110 MPOrpamMme 102 4

TEMATHUYECKOE INTAHUPOBAHMUE

9 KJIACC XUMMUS TIPAKTUKA

KonunuectBo yacos

No
i HanmenoBanue pa3iesnoB U TeEM IpOrpaMMbl OnexTpoHHbIe (U POBbIE) 00pa30BATEIbHBIE PECYPCHI
Ko | IIpakt
Bcero
pab | pad
Pa3nen 1. BemecTBo 1 XuMu4eckasi peaknusi
1.1 | IloBrOopenue u yrmyOiaeHue 3HAaHHUI O BEIIECTBE 2 http://school-collection.edu.ru/catalog/pupil/?subject=31
OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS . ) )
1.2 P p 5 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
XUMUYECKUX PEAKITUi
ONEeKTPOoJIMTHYECKas JUCCOIHAIIMA. XUMUUECKUE . ) )
1.3 P A TyHatl 4 3 http://school-collection.edu.ru/catalog/pupil/?subject=31
peaKIu B PaCTBOpPax
Hroro no pasaeny 11
{fi .
@) BHMUUECKUX JIEMEHTO . ) )
2.1 ﬁ@mmmm@ MHCCKUX SJIPMEHTOB 2 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
s\ﬂtkarpwmnﬁ PIORANCHIO
asi XapaKTEPUCTUKA XUMUYECKHX DJIEMEHTOB . ) )
CepTudig 1T2:|2426 I.FA ECAO85A2 OFFB7CIBEQOFZ 3 http://school-collection.edu.ru/catalog/pupil/?subject=31
OercTerTereH-c-05.0220 by—ge-b'—'l—lg ee COCAMHCHMS

.

Bnapeney KyHuy Mana KDpeegHa
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O6H135[ XapaKTEPUCTHUKA XUMHUUYCCKUX DJICMCHTOB

2.3 VA-rpymmb. Asor, ocop 1 HX COSIMHEHNS 2 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
OO6mast XxapakTeprucTHKa XUMHYECKUX 3JIEMEHTOB

2.4 | IVA-rpynnsl. Yriepoa v KpeMHUH, UX 3 2 http://school-collection.edu.ru/catalog/pupil/?subject=31
coeguHeHus. bop

Uroro no pazgeny 10

Pa3zgen 3. MeTa/IbI M BX COCTUHEHU S

3.1 OO0111e cBOICTBA METAIJIOB 4 http://school-collection.edu.ru/catalog/pupil/?subject=31

3.2 | Baxneiimue MeTaibl 1 UX COEIUHEHUSA 5 2 http://school-collection.edu.ru/catalog/pupil/?subject=31

Uroro no pazneny 9

Pa3nen 4. Xumus u oxkpy:xamomasi cpeaa

4.1 Bemecrsa n MaTepHam’E B JKHSHI HCTIOBCKA. - http://school-collection.edu.ru/catalog/pupil/?subject=31
OCHOBBI 9KOJIOTHYECKOM TPaMOTHOCTH

Hroro no pazneny -

Pa3nen 5. O0001menue 3HAHUH

5.1 IosTopenue 1 0600meHNE 3HaHMI OCHOBHBIX 4 3 http://school-collection.edu.ru/catalog/pupil/?subject=31
pazzienoB KypcoB 8—9 KiaccoB

Hroro no pazneny 4

Pe3epBHOE Bpems 2

O0mee KOJIMYECTBO YACOB 0 NPOrpaMme 34 13

-

-\HI
OOKYMEHT NOANUCAH
ANEKTPOHHOM NOANKUCHIO
Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOMOBPA30OBATEJBLHOM IIPOT'PAMMBI

-

CeptH

uraT QEAZGOTFIF

8 KVIACC
Kox . .
DOBEDSIEMOL0 IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/bHOM
I[’)e?.yJII’bTaTa NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 Ilo Teme: «IlepBoHavanbHBIE XUMUYECKHUE TOHITHSD)
PacKpbIBaThb CMBICII OCHOBHBIX XUMUYECKUX NOHATHN: aTOM, MOJIEKYJla, XUMHUUECKUN
JJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/HAsI), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHas M MOJEKYJspHas Macca,
11 KOJIMYECTBO BELIECTBA, MOJb, MOJSPHas Macca, MaccoBass A0S XUMHUYECKOTO
' 3JIEMEHTa B COCIUHEHUHU, MOJISIpHBIH 00BEM, XMMUYECKas peakiys, Kiaccudukanus
peakuuii: peakUuud COECOUHEHMS, PEaKUUU pa3jIoKEHUs, pPEaKIUH 3aMEeIleHus,
peaknuu 0OMEHa, AK30- M DHIOTEPMUYECCKHE PEaKIUH, TEIUIOBOH d(PQeKT peakium,
pacTBOp, MaccoBast J0JIsl BellecTBa (MPOLIEHTHAsI KOHIIEHTPAallusl) B pacTBOpe
12 WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHYECKHMX INOHATHH W NPUMEHATH 3TU
) MOHSTHSI IPU OMMCAHUU BEILIECTB U UX MPEBPAICHUM
13 UCIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsl COCTaBJeHUS (GOpMyN BELIECTB U
' YPaBHEHUN XUMUYECKUX pPEaKIUN
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa,
) aTOMHO-MOJIEKYJISIPHOT'O yU€HUs, 3aKoHa ABOraapo
1.5 OTpeEATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSIX
16 KJ1accu(UIUpPOBaTh XMMHUYECKHUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIMX B
' peaKIMM BELIECTB, 10 TeII0BoMY 3 dekTy)
1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIUHCIISITH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 POopMyJie COeAMHEHMUS,
1.9 BBIUHCIISATH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 IPUMEHATh E€CTECTBEHHOHAYYHBbIE METOJbl IMMO3HAHMsS — HAOIIOJeHHE, H3MEpeHHe,
' MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN)
2 [To Teme: «BaxkHeiime npeACTaBUTEIN HEOPTaHUYECKUX BEILIECTBY
51 PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IMOHSATHI: OKCHJ, KHCIOTa, OCHOBaHHUE,
COJIb A
OORYMERT NTOOMMCAH
5 5 INEKTPOPAISPTROUNIHATEIGIHOCTE BYILECTE K ONPENCICHHOMY KIACCy COCAMHEHHUIE 110

C%%g%ggggnggjcmggpz

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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Kon
NpoBePsIeMOro
pe3yjabTara

2.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsl

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPraHN4Y€CKUEC BCIICCTBA

24

XapaKTepu30BaTh (ONUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX
KJIACCOB, IOATBEPXKAAs ONUCAHUE INPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IIPpOrHO3UpPOBAThb CBOICTBa B€IIECCTB B 3aBUCUMOCTH OT HX Ka4€CTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IIPOTEKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIOBUAX

2.6

ClIeZIOBaTh TpPABWJIaM TMOJB30BaHMUA XUMHUYECKOW TMOCYIOo H  J1ab0opaTOpPHBIM
00OpyJIOBaHUEM, a TAKXKE MpaBWJIaM OOpAIIeHHs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKLIMSAMHU IO BBIIOJIHEHUIO JIA0OPAaTOPHBIX XHMHMYECKHX OIBITOB IO IIO-
JYYeHHI0O U COOMpPAHHMIO Tra3000pa3HbIX BEIECTB (BOAOPOAA U KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPENEIEHHOM MacCOBOM J0JIEH pPAaCTBOPEHHOIO
BELIECTBA, IUIAHUpOBaTb W TPOBOJUTH  XHMHUYECKHE  OKCIIEPUMEHTHI
II0 PaclO3HABAHMIO PACTBOPOB WICJIOYEH M KHUCIOT C IOMOIUBIO HMHIUKAaTOPOB
(makmyc, GpeHondTanenH, METUIIOPAHK U IPYTHE)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOMN pEeaKIuu

IIo Tteme: «llepmonnueckuit 3akoH u Ilepmonnueckas cucreMa XUMHUYECKHX
snementoB JI. 1. MengeneeBa. CrpoeHue aTromMoB. XHUMHUYECKas  CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSTHUN: AJIPO aToMa, 3JIEKTPOHHBIN
CJIOW aTroma, aTOMHasl OpOWTallb, pajnyC aToMa, XMMHUYECKas CBS3b, MOJSpHAs U
HETOJISIpHAsT KOBAJIEHTHAsl CBS3b, JJIEKTPOOTPULIATENILHOCTh, WOHHAs CBS3b, HOH,
KaTHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2

KHaCCHq)HIIHpOBaTB XUMHNYECKHUEC 3JIEMCHTBI

33

ONMCHIBATH M XapakTepu3oBaTh TaOnuuHylo (opmy Ileproguueckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHas moiarpymnmna (Arpymma)» u
«o0ouHas noarpynmna (brpymnmna)», «Mansie» U «00JbIINE) TePUOIbI

34

packpsiBaTh cmbica [lepuoanmueckoro 3akona [[.M. MenaeneeBa: n1eMOHCTPUPOBATH
MMOHUMAaHUE TEPUOANYECCKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHX JJEMEHTOB OT HX
nonoxxenus B [lepuoanyeckon cucreme

3.5

COOTHOCUTH 0003HAUEHUs, KOTOpble UMerTcs B Tabnuie «llepuonnyeckas cucrema
xuMHuueckux anemeHToB JI.M. MeHneneeBa» € YHUCIOBBIMU XapaKTEPUCTHKAMH
CTpPOEHHSI aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB M 3apsii f1pa, oOliee 4ucio
3JIEKTPOHOB

e 728 2

-

H-PRcHpeAeHeHIe HXHO-ORSKTPOUHBIM CIJI0SIM)

0OK
o 3% anEK

_§MEHgn%%%%E%%IE%HCHCHHH 3JICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX

Ceptufpurar CI§4%E+}?F'IFE

ORI T 7B oF 2 XUMHYEJKOM CBS3H (KoBaJIeHTHAas u MOHHas)

OdenctedTened C Uo.UL. LU

Bnapeney KyHy Mana KDpeesHa
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pe3yjabTara

HpOBepﬂeMbIe NPpEeAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM 06pasonaTean0ﬁ

NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsl

B HCOPraHUYCCKNX COCAUHCHUAX

9 KJIACC
Kon .
T IIpoBepsieMble MpeaMeTHBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
o — 00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHusI
1 ITo Teme: «BeliecTBO M XUMUYECKas! PEaAKIIHSI»
paCKpI)IBaTI) CMBICJI OCHOBHBIX XHMHWYCCKUX HOHﬁTHﬁ: paCTBOp, SHCKTpOJII/ITI)I,
HGBJIGKTPOJ'II/ITI)I, SHGKTPOJ'II/ITI/ILIGCKaSI AJucconuanus, peaKIII/II/I HNOHHOTI'O O6M€Ha,
KaTajan3aTop, XMMHUYECKOE€ paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIHH,
1.1 OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIC ~ PEAKIUH, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHUCJICHHE W BOCCTAHOBJICHHE, AJLIOTPOIHs, aM(OTCPHOCTh, XHUMHUYECKAs CBS3b
(koBaJleHTHasi, MOHHAs, MeTaJJIMYecKas), KpUCTalJIM4ecKas pemeTKa, CIUIaBbl,
CKOPOCTh XUMHUYECKOM peaKkIiuu
12 WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN M MPUMEHSTH 3TH
' MOHATUS ITPU ONMCAHMM BEIIECTB U UX MPEBPALICHUI
1 3 COCTaABJIATH ypaBHeHm{ BHGKTPOHHTHHGCKOfI Jucconuanumn KucCJOT, HIGJ'IO‘IGfI nu
) CoJiell, MOTHbBIE ¥ COKPAIIEHHBIE YPaBHEHUS PEaKIIUii HOHHOTO OOMeHa
14 PacKphIBaTh CYIIHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUN MMOCPEICTBOM
) COCTaBJICHUS JICKTPOHHOTO OajaHca ITUX PEaKIUit
1.5 IIPOBOJIUTH PACUETHI IO YPAaBHEHHUIO XUMUYECKOW peaKIu
2 ITo Temam: «Hemerauisl ¥ UX cOeTUHEHUS» U «MeETaIBl U UX COEOUHEHUI
XapaKTepu30BaTh (OMHUCHIBATH) O0IIKE M crelnuduueckue XMMHUYECKHE CBOWCTBA
21 HpOCTI)IX " CIOKXHBIX BCIIICCTB, HO)ITBep)KI[aSI OIIMCAaHUuC HpI/IMepaMI/I
MOJ'IeKy.]'ISIpHI)IX N UOHHBIX ypaBHeHI/II\/’I COOTBeTCTBYIOH_[I/IX XUMHUYCCKUX peaKHI/II\/'I
o) COCTaBJIATH ypaBHeHI/ISI peaKLIHfI, HOI[TBep)KI[aIOH_[I/IX CYH_IGCTBOBaHI/IG FGHCTI/I‘-IGCKOf/’I
i CBSI3M MEKY BEIIECTBAMH Pa3ITYHBIX KJIACCOB
Ao MERT RO A CAH
) 33 NEKTROPMIO9BMIPATIMCBAHCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH
) %gOTeKaHHH XMMAYCCKHUX TPEBPAIICHUN B Pa3TMYHBIX YCIOBHSIX
Ceprulbikar 0E4A2607FIFEQ395A2E3COFFRYCIBEDFZ
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Kon
NMPoBePSIEMOro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHusA

pe3yjabTara

24

ClIeIOBAaTh TIpaBWJAM IMOJBb30BAaHHA XHMHUYECKOH TMOCynod M J1abopaToOpHBIM
00OpyoBaHUEM, A TaKXKe MpaBHIaM OOpALICHHUsS C BEIIECTBAMH B COOTBETCTBHUU C
HHCTPYKIUSAMHU 110 BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB IIO
MOJIY4YECHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHUAKa M YTIICKUCIIOTO ra3a)

2.5

IIPOBOJIUTh  PEAKLMM, IOATBEPKAAONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJOPUA-, OPOMHUJ, HOIUA, KapOoHaT,
docdar, cunmkat, cynbdar, THIPOKCUINOHBI, KATHOHBI aMMOHUSI, HOHBI H3yYCHHBIX
METAJJIOB, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

ITo Teme: «Xumus u OKpYy:Karomiast cpeaa»

3.1

PaCKpbIBaTh CMBLIC]I OCHOBHBLIX XHMHUYCCKUX MMOHSITHM: HI[K BCHICCTBA, KOPPO3HA
MCTAIJIOB

3.2

IPUMEHSTh OCHOBHBIE OIIEPALIUH MBICIUTEIBHON I€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IleHHe, CHUCTEMAaTU3aLUIO, BBISBICHUE MPUUYUHHO-CIIEICTBEHHbBIX
CBsi3el — JUI M3Y4EHUsS CBOMCTB BEIECTB M XMMUYECKMX PEAKIMH; €CTECTBEHHO-
Hay4yHbl€ METOJbl IO3HAHUS — HAONIO/IEHHE, W3MEpPEHHE, MOJEIMPOBAHHE, JKC-
NEPUMEHT (peabHbIN U MBICIIEHHBIH )

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
1 ITepBoHaUaAIbHBIE XUMUYECKUE TTOHATHS
11 [Ipenmer xumuu. Posib XMMHM B JKM3HHM 4YeJlOBEKa. XHMHUA B CHCTeME Hayk. Tena u
' BelecTBa. Gu3nuecKkue CBOMCTBA BEIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB
10 [TonsiTrie 0 MeTOaX MO3HAHUA B XUMUHU. YucThIe BemecTBa 1 cMecu. CrocoObl pasieieHus
' cMmecei
13 ATOMBI W MOJNEKYJIbl. XUMHYECKHE OdIeMEeHThl. CHUMBOJIBI XWMHUYECKHX DSJIEMEHTOB.
' [IpocTbie u cioXHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE
Xumuueckast popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
1.4 cocrtaBa BemecTB. OTHOcHUTENbHAsA aTOMHasi Macca. OTHOCHUTENbHAsA MOJIEKYJISIpHAas: Macca.
MaccoBas 10Ji1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUHT
s .
L5 K@ | EHRGATHACKID s, Monspras Macca. B3auMocBsA3b KOJIMYECTBA, MACCHl M YHCIIA

HWWHQ@,I&M@B& Pacuétel o hopmynamM XMMHYECKHX COSAMHEHHH

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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Kon

1.6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

®u3nyeckue U XUMHUYECKHE SBICHMS. XUMHYECKas peakuuss U €€ IPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XHWMHUYECKHE ypaBHeHHs. Kiaccuuxamus XUMHUYECKUX
peaknuii (CoeqMHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMeHa)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCYZOH, ¢ IIpaBUiIaMu paboThl B
nabopatopun U npuéMaMu oOOpamieHus ¢ JabopaTOpPHBIM 000pYIOBaHHEM, H3y4YCHUE H
onucaHue (QU3NYECKUX CBOHCTB OOpPA3LOB HEOPTaHUYECKUX BEIECTB, HAONIOJICHHE
¢u3nyeckux (MIaBjleHUE BOCKA, TasHUE JIbJja, paCTUpPaHUE caxapa B CTYINKE, KUIIEHUE U
KOHJIEHCAllUs BOJbl) U XUMHMUYECKUX (FOPEHHE CBEYM, NMPOKAJIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KHUCJIOTON) SIBIEHHUH, HAOMIOJEHHWE M ONUCaHHE IPU3HAKOB
NPOTEKaHHUS XMMUYECKUX PEaKuil (pa3iokeHue caxapa, B3auMOICHCTBIE CEPHOI KUCIOTHI
¢ xjopuzioM Oapusi, pazioxeHue rugpokcuna Meau(ll) mpu HarpeBaHuu, B3aMMOJAEHCTBHE
xene3a ¢ pactBopoM conu Meau(Il), uzyuenue cnoco6oB pazjesieHus: cMece (€ MOMOIIbIO
MarHuTa, (WIBTPOBaHHWE, BBIIAPUBAaHUE, AMCTIWILUIANMS, XpoMaTorpadus), MHpOBEICHHE
OUYUCTKH TIOBApPEHHOW COJIM, HAONIONEHHE W OMHCAHWE PE3YJIbTAaTOB MPOBEICHHS OIIBITA,
WITIOCTPUPYIOIEIO  3aKOH  COXpPAHEHUS  Macchl, CO3[JaHME MOJAEJIeH  MOJeKyI
(IIapocTepIKHEBHIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kuciaopon — 37aeMEHT M MPOCTOE BELIECTBO.
Haxoxnenue kucimopona B mpupone, (U3NYECKUE M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunsl. [Ipumenenne kucnopoaa. CrocoObl TMONydeHHs KHUCIOpoja B Jia-
O6opaTtopuu ¥ IpOMBILIUIEHHOCTH. KpyroBopoT kuciopoaa B npupoze. O30H — ajuioTpornHas
MoaudUKaIKs KUCIopoaa

22

TennoBoil 3ddexkr xXuMHyecKOoW peakuuu, TEePMOXMMUYECKHE ypaBHEHMs, 9K30-
Y DHJIOTEPMUYECKUE peakUMU. TOMIMBO: yroib U METaH. 3arpsA3HEHUE BO3/1yXa, YCUIICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylIeHue 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u nmpoctoe BeuiecTBo. HaxoxxaeHue Boopoaa B mpupojie, Gpusnueckue
U XMMHUYECKHE CBOICTBA, MPUMEHEHHUE, CrIocoObl oydeHus. Kucnorsl u conu

24

MonsipHblif 00bEM ra3oB. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

®usnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopsl. HacelnieHHbIE
Y HEHACBHIIICHHBIE pacTBOPBL. PacTBOpHMOCTH BemiecTB B Bozie. MaccoBasi 10151 BEIECTBA B
pacTBope. Xumudeckue cBoiicTBa BoJbl. OcHOBaHMA. Ponp pacTBOpoB B IpUpoAe U B
JKU3HU 4enoBeka. KpyroBopoTr Boabl B pupoje. 3arpsa3HeHue NpupoAHbix Bod. OxpaHa u
OYHCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanmust Heoprannuyeckux coenuHennid. Oxcuapl. Knaccudukarus OKCHIOB:
coneoOpa3ywomue (OCHOBHBIC, KHUCIOTHBIE, aM{QOTepHbIE) U HecoleoOpa3yrIIue.
Homenkiarypa oxcuaoB. Pu3MYECKHME M XHMHYECKHE CBOMCTBA OKCHAOB. [lomydeHue
OKCHJIOB

2.7

OcHoBauus. Kiaccudukanus OCHOBRHHIL: IIENOYM M HEPACTBOPUMBIC OCHOBAHMAL.
HERE M DNOAKEAH. dusnueckie n xummueckue croiicTsa ocHoBaHuil. ITony4yenue

PIEKTERD M NoANUCLIO

Ceptu@Hrar UESZE
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Kon

2.8

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kucnotsl. Knaccudukarmms kucnor. Homenknarypa kucnor. Ousnueckue U XUMHYECKUE
cBorcTBa KUCHOT. Panx akrusHoctn MetaiioB H.H. bekerosa. [lonyuenue kucior

29

Conu. Homenknarypa coseil. @u3MYecKUe M XUMHUYECKHE CBOMCTBa cosei. [lomydenue
coJet

2.10

I'enernueckas CBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

2.11

XUMHUYECKUH OKCIIEPUMEHT: KAayeCTBEHHOE OIpENeIEHUEe COJEpXKaHHUs  KHCIOpoIa
B BO3JlyXe, IOJlydeHUe, cOoOMpaHHe, paclo3HABaHUE W M3yYEHHE CBOICTB KHCIOpOJa,
HAOJIO/ICHUE B3aUMOJEWUCTBUSA BEILIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS
U IpeKpalieHusi ropeHus (moxapa), o3HaKoMJIeHHe ¢ oOpa3lamMu OKCHJIOB U ONKMCaHUE HX
CBOWCTB, TMONy4YeHHE, COOWMpaHWE, pAacllO3HABaHWE M W3YyYCHHE CBOWCTB BOJOPOJIA
(ropenmue), B3aumojaeicTBue Boaopoaa ¢ okcuaomM meau(Il) (Bo3MOXKHO HCIIONIB30BaHUE
BUJICOMATEPHAIIOB), HaOMI0IeHHE 00pa3lloB BEUIECTB KOIUYECTBOM | MOIb, UCCIIEJOBaHUE
0COOEHHOCTEH pAcCTBOPEHMsS BEUIECTB C PA3JIMYHON pPAaCTBOPHUMOCTHIO, MPUTOTOBJICHUE
pacTBOPOB C OMNPENEIEHHON MACCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA, B3aUMOJICHCTBUE
BOJIbI C METaJIJIaMH (HaTpUEM U KaJibl[ueM) (BO3MOXKHO HCIIOIb30BAaHKUE BUIEOMATEPUATIOB),
ompeziefieHue PAcTBOPOB KHUCIOT U IIENOoYed ¢ MOMOUIbI0 HWHIUKATOPOB, HCCIEIOBAaHUE
00pa3loB HEOPraHMYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHHUS
OKpAacKy MHAWKATOPOB B PACTBOPAX KUCIIOT U MIETOYEH, U3yueHHE B3aMMOICHCTBHUS OKCHIA
meau(Il) c pactBopom cepHOI KHCIOTHI, KHUCIOT C METaJUIaMH, PEaKIMil HeHTpalu3aluu,
NOJIy4eHHEe HEpaCTBOPUMBIX OCHOBAHUH, BHITECHEHHE OIHOTO METalljia IpyTuM U3 pacTBopa
COJIM, pEUICHWE OKCIEePUMEHTANBHBIX 33agad 1o TeMme «BaxHeimme Kiacchl
HEOPTraHMYECKUX COCTMHECHUI

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX dJIEMEHTOB
J.. MenneneeBa. CTpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN

3.1

[TepBble MONBITKU KJIACCU(UKALNNA XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpymmax cXOIHBIX
DJIEMEHTOB (ILEIOYHBIE U IIEIIOYHO3EMENIbHBIE METAJLIbl, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DJeMeHTBhI, KOTOpble 00pa3yoT aM(OTepHBIE OKCUIBI M THIPOKCUIBI

32

Ilepmonnueckuit  3akoH.  llepuogmueckas  cucreMa  XMMHUYECKHX — DJIEMEHTOB
J .. MenneneeBa. Koporkonepuoanass u anuHHonepuonHas (opmsl [leproauueckoit
cucrembl xuMmuueckux 3nemMeHToB .M. MenneneeBa. Ilepronbl u rpynnel. Pusnyeckuit
CMBICJI TOPSAKOBOIO HOMEPA, HOMEPOB NEPUOIA U IPYIIIBI dJIEMEHTA

33

Crpoenue aromoB. CoctaB aTOMHBIX saep. M30Tonsl. DiekTpoHbl. CTpOEHHUE IIEKTPOHHBIX
o0Oosiouek aromMoB TmepBbIX 20 XMMHUYECKHUX dJeMeHTOB I[lepuoanueckoil cucTeMbl
.. Menneneea. XapakTepUCTUKa XHMHMUYECKOIO DJIEMEHTa II0 €ro IIOJOKEHHUIO B
ITepuoanueckoit cucreme .M. Menneneesa

3aKOHOMepHOCTI/I HU3MCHCHHA pagnuyCa aTOMOB XUMHNYECKUX 3JICMEHTOB, MCTAJIJIMYCCKUX U

-

Q

3.4

HEeMETAIIMYESCKUX CBOUCTR NO FpyHHaM 1 nepuoaam. 3HadeHue l[lepuoamyeckoro 3akoHa u
WEW% ﬁmw XAMHAYCCKUKX D3JICMCHTOB JUIA Pa3BUTHSA HAYKU M IMPAKTHUKH.
Ak DY SIS BRTTTOYHS B g T Pk 1an

Ceprulbria3 . SE426
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

3JI€KTpOOTpI/IL[aTe.HBHOCTb XUMHYECKUX 3JIeMEHTOB. IoHHAas CBI3b

3.6

Crencup okucieHus. OKHCIUTECIBFHOBOCCTAHOBUTCIIHHEIC pPCaKknuu. HpOI_ICCCBI OKHCJICHHUA
1 BoccTaHOBJIEHHUS. OKHCIIMTEIIN U BOCCTAaHOBUTEIU

3.7

XUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE OOpa3lloB BELIECTB METAIUIOB M HEMETaJlIOoB,
B3aUMOJICCTBUE THAPOKCHAA IIMHKA C pPACTBOpAMU KHUCJIOT M WIEJIOYeH, IpPOBEICHUE
OMNBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
(ropeHue, peakuuu pas3ioKeHUs, COSTUHEHUS)

9 KJIACC

Kox

IIpoBepsieMbId 3J1€MEHT COAEPKAHUS

BemectBo n xumunyeckas peakuus. [lopropenue

1.1

HepI/IO,I[I/ILIGCKI/Iﬁ 3aKOH. HepnonnquKaﬂ CHUCTEMaA XUMHNYCCKUX 3JICMCHTOB
I[I/I MeHz[eJIeeBa. CTpOCHI/IC aTOMOB. 3aKOHOMepHOCTI/I B HM3MEHCHMH CBOMCTB
XUMHYCCKUX DOJICMCHTOB IICPBBIX TpéX nepruoaoB, Kaliud, KaJIbOHUA H HUX COCI[I/IHGHI/Iﬁ
B COOTBCTCTBHH C IIOJIOXKXCHHEM JJICMCHTOB B HepnozmquKoﬁ CUCTEMC N CTPOCHHUEM HX
aTOMOB

1.2

CrpoeHne BemecTBa: BHIbl XMMHYECKOM CBA3U. THIBI KPUCTAIUIMYECKHX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKN M BHJA XMMHUYECKOU
cBsa3u. Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKHUX BELIECTB (MEXAyHapoiHas U
TpUBHAJIbHAsA). XUMHUYECKHE CBOWMCTBA BEILECTB, OTHOCALIMXCA K PAa3IMYHBIM KJaccaM
HEOPraHWYECKUX COCAUHEHUM, TEHETUYECKas CBsI3b HEOPIaHUYECKUX BELIECTB

1.3

Knaccudukanus XMMHUYECKUX peakUuid MO pa3lUyHbIM MpHU3HAKaM (10 YHUCIY U COCTaBy
YYacCTBYIOUIMX B PEaKLMU BEIIECTB, M0 TEIUIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTEeleHen
OKHCIICHHUSI XUMUYECKHX 3JIEMEHTOB, [0 0OPaTUMOCTH, IO YYaCTUIO KaTalnu3aTropa). JK30- U
OHIOTEPMUUYECKUE pEaKLHH, TEPMOXUMHUYECKHEe YypaBHeHus. [loHsTe o ckopocTu
XUMUYECKON pEeaKnn

1.4

[TonsiTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusix. [loHsaTHe 0 TOMOTEeHHBIX
U FeTEpPOreHHbIX peakuysx. [IoHaTre o XuMuueckoM paBHOBECUH. PaKTOPBI, BIUAIOIINE HA
CKOpPOCTb XUMHUYECKOU PEaKLIMU U IOJI0KEHUE XUMUYECKOTO PABHOBECHUS

1.5

OKI/ICJ’II/IT@J’IBHO-BOCCTaHOBI/ITeHBHBIe peaKHI/II/I, BHGKTPOHHLIP'I 6aﬂch OKHUCIIUTCIIBHO-
BOCCTAHOBUTENBbHOM  peakuuu. (COCTaBI€HUWE YpPABHEHHH  OKHUCIHATEIbHO-BOCCTAHO-
BUTEJBHBIX PEAKIIMi C UCIIOJIb30BAHUEM METO/Ia NIEKTPOHHOTO OanaHca

-
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Teopusi SIEKTPOIUTHYCCKON AUCCOLMANNN. DICKTPOIUTBI U HEIICKTPOIUTHL. KaTHOHBI,
2B M BN AIRBII WG Eddrany BerliecT ¢ pasTMYHBIME BUAMH XMMHYECKOH CBS3H.
POAEKTER HHRW AN CEM b tbie u dnabbie smextponutel. Peakiun noHHOTO 0oGMeHa.

OYCTFOBIED 5 APOICKAFRDT JPEARIUN  MOHHOTO OOMEHA, IMOJHBIE M COKpAIlEHHBIE HOHHBIE
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

ypaBHEeHUs peakiuii. CBOWCTBA KUCIIOT, OCHOBAaHMI W COJIEH B CBETE MpEICTaBICHUN 00
ANEKTpONUTHYeCKOM aucconuanuu. KadecTBeHHble peaknuu Ha UWOHBL. [lonstue o
TUJIPOJIU3E COJCH

1.7

XUMUYECKUN HKCHEPUMEHT: O3HAKOMIICHHE C MOJAEISMU KPHUCTAUIMYECKUX PEUIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETAUIOB (TpaduTa W amMasa), CIOKHBIX
BEIIECTB (XJIOpHa HATPHsl); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakiuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB; HCCIEIOBAHHE 3JIEKTPOINPOBOAHOCTH PAaCTBOPOB
BELIECTB, IpoLecca AUCCOLMALUN KUCIIOT, IIEI0Ye U cosel (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); TMPOBEJICHUE OIbBITOB, WIUTIOCTPUPYIOIIUX TMPU3HAKU MPOTEKaAHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHUE OCaJKa, BBIAEIEHUE Ta3a, 00pa30BaHUE BOJbI);
ONBITOB, WUIIOCTPUPYIOIIMX HIPUMEPBl OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN
(ropenue, peakiuu pa3ioKeHUs, COSAMHEHHS ); PACIIO3HABAaHNE HEOPTaHUYECKHUX BEIIECTB C
MMOMOUIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4

Hewmertanmsl 1 uX COeIUHEHUS

2.1

OOmast xapakrepucTuka TranoreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CTpoeHne u Qpu3nyecKrue CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XvMHYECKHEe CBOMCTBA Ha IpHUMEpe XJopa (B3aUMOJEHCTBUE C METAJUIAMM, HEMETaJlJIaMH,
menoyamu). XnopoBogopod. CoussHas KHCIOTa, XMMHUYECKME CBONCTBa, IOJYYEHUE,
npuMeHeHue. JlelicTBue XJjiopa M XJIOPOBOAOpPOJAa HAa OpraHU3M 4ejoBeKa. Baxueilmme
XJIOPUJIBI U UX HAaXOXKIEHHUE B IPUPOE

22

OO6mass xapaktepuctuka 3yeMeHTOB VIA-rpymnmnbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (u3nyeckre cBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/a M Cepbl. AJUIOTPOINHBIE MOAM(UKALMU KHCIOpPOAa U cepbl. XHMHUYECKHE
cBoicTBa cepbl. CepoBOOPOA, CTpoeHUE, PU3NUECKHEe U XUMHUUYECKHe cBOMCTBA. OKCHIBI
Cepbl KakK TMpEACTaBUTENN KHCIOTHBIX OKCUaoB. CepHas Kuciora, (usndeckue u
XMMHUYECKHE CBOMCTBa (OOIIME KakK MpPEJCTaBUTENs Kilacca KHUCIOT U CHelu(HUEcKue).
XUMHUECKUE peakiiy, JeKallie B OCHOBE IMPOMBIIUIEHHOTO croco0a MOoJydeHUs CEepHOM
kucnothl. [lpumenenue. Conu cepHOM KUCIIOTHI, KAUECTBEHHAs! Peakiis Ha Cyiab(paT-HOH.
HaxoxeHne cepsl U €€ COeIUHEHNN B MpUpoJe. XUMUYECKOE 3arpsA3HEHNE OKPYKaroIIen
Cpelbl COeIMHEHHMSIMU Cepbl (KHCIOTHBIE IOKIM, 3arpsi3HEHHE BO3/AyXa M BOJIOEMOB),
CHOCOOBI €ro MpeIoTBpaIeHHUs

2.3

OO6mass xapakrtepucTuka 31eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUS. A30T, paclpocTpaHeHHE B INpupoie, pusndeckue u
XUMHU4eckne cBoiictBa. KpyroBopor azora B mnpupose. AMMHAK, €ro Qusnueckue
U XUMHYECKHE CBOWCTBA, IMoJlyueHHe U npuMmeHeHue. Coiau aMMOHMS, UX (HU3UUECKUE U
XUMHYECKHE CBOICTBa, MpruMeHeHne. KauecTBeHHas peakiys Ha MOHbI aMMOHUS. A30THas
KHCTI0Ta, €€ Moiay4yeHue, Gu3nyecKkue U XUMUYECKrue cBOMCTBa (00IMe KaKk MpeacTaBUTENs
KJlacca KUCIIOT U crienugudeckue). Mcnonbp3oBaHue HUTPATOB U COJICH aMMOHHS B Ka4eCTBE
MHUHEpaAJIbHBIX ya00peHuil. XMMHUYECKOe 3arpsa3HEHUE OKPYKAIOIIEH cpelibl COeAMHEHUSIMHU

-
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

nonydenue. Mcnonp3zoBanue ¢pochaToB B KayecTBE MHHEPAIBHBIX Y10OpeHUN

2.5

O6mas xapakrepuctuka 3jeMeHTOB I[VA-rpymnmbl. OcoOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble CTEMEHM OKHUCICHUA. YTJepoj, aUIOTPOIHble MoaudUKaluu, pac-
POCTPaHEHUE B MPHUPOJEe, GPU3NIECKUE U XUMHUYECKHE CBOHCTBa. Ancopobuus. Kpyrosopor
yriaepoga B mpupoge. OKcuubsl yriaepona, X (QHU3MUECKHe M XHMHYECKHE CBOMCTBA,
JEICTBUE Ha JKUBBIE OPraHU3MBbl, IOJyYEHHE U MPUMEHEHHUE. DKOJIOTHYECKUue MpoOIeMbl,
cBs3aHHbIe C okcuaoM yriaepoaa(lV); rumoresa rno0anbHOro MOTEIJICHUS KIMMATa;
NapHUKOBBIA 3¢ ¢eKkT. YrompHas KHUCIOTAa U €€ CONMM, MX (PHU3MUECKHE U XHUMHYECKHE
CBOWCTBa, IOJlyueHHE W NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH U CETLCKOM XO0341CTBE

2.6

[lepBoHavanbHble MOHSATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSAX YIiiepoja
(MeraH, 3TaH, STWIEH, AllETUJIEH, ATAHOJ, TJIMLEPUH, YKCycHas Kuciora). X coctaB u
XuUMHYecKoe ctpoeHue. IloHsTHE O OMOJIOTMYECKU BaXKHBIX BEUIECTBAX: JKHUpaX, OeiKax,
yriaeBoJax — M MX POJU B KU3HU YelloBeka. MaTepuanbHOE €JUHCTBO OPraHUYeCKHX WU
HEOPraHMYECKUX COCAMHEHUN

2.7

Kpemuuii, ero ¢Qusmueckue Hu XHUMHYECKHE CBOICTBA, TOJIY4YCHHE U TPUMEHEHHE.
Coenunenuss kpemHusi B mnpupoge. OOmmume mpexacraBienus o0 oxcuae kpemuusa(IV)
U KpeMHUeBoi kuciore. CHIMKAThl, UX HCIOJb30BaHUE B OBITY, MEIULMHE, MPOMBILI-
JIEHHOCTU. BakHellue cTpouTeNlbHbIE MaTepHajbl: KepaMUKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [IpoOnembl 0€30MmacHOrO0 MCHOJB30BAaHUSI CTPOUTENBHBIX MaTepuajoB B
ITOBCEJHEBHOM KU3HU

2.8

XUMHUECKUH DSKCIIEPUMEHT: H3ydeHHe OOpa3lloB HEOPraHMYeCKUX BEIIECTB, CBOMCTB
COJISTHOM KHCIIOTBI; MPOBEIECHUE KAUECTBEHHBIX PEaKIMi Ha XJIOpUA-UOHBI U HaOIIOAEeHUE
MPU3HAKOB MX IMPOTEKAHHUS; ONBITHI, OTpa)karonye (pusnueckue U XMMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHHUH (BO3MOXHO HCIIOJIb30BaHHE  BHUAEOMATEPUAJIOB);
O3HaKOMJIEHHE C 00pa3liaMH XJIOPUIOB (TaJOreHnI0B); O3HAKOMIIEHHE C 00pa3laMH cepbl U
e€ coeMHEHUSIMU (BO3MOXKHO MCIIOJIb30BaHHME BUIEOMATEpHaloB); HAOIOAEHNE Tpoliecca
oOyrnuBaHUs caxapa MOJA JEHCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTHI; M3Y4YECHHE
XUMHYECKHX CBOMCTB pa30aBiIeHHON CEPHOM KUCIOTHI, TPOBEAECHNE KaUeCTBEHHOM peakinu
Ha cynb(haT-uoH U HaOMI0/IeHUe MpU3HAKa e€ MPOTEKaHHs; 03HAKOMIICHHE C (PU3MUECKUMHU
cBoOMicTBaMH a30Ta, ¢ochopa 1 UX coeTuHEHUH (BO3ZMOKHO MCIOJIb30BaHUE BHCOMATEPH-
ajoB), oOpa3mamMu a30THBIX ©  (PocPOpHBIX yAOOpPEHHUH; TONyYeHUEe, CoOUpaHue,
pacro3HaBaHME U U3YYE€HHE CBOMCTB aMMHaKa; MPOBEICHNE KaYeCTBEHHBIX peakluii Ha MOH
aMMOHUS M ¢ochaT-uOH M H3yYCHHE NPU3HAKOB HUX MPOTEKAHHs, B3aMMOJCHCTBUE
KOHIICHTPUPOBAHHONW  a30THOM  KHUCIOTBI € MeOpl0  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HM3y4YE€HHUE MOJENeH KPUCTAIIMYECKUX pEemIETOK anmasza, rpadura,
dynnepeHa; O3HAKOMJIEHHE C  TIPOIECCOM  QJCOPOIMU  PAacTBOPEHHBIX  BEIECTB
AKTUBUPOBAaHHBIM YIJIEM W YCTPOMCTBOM TMpPOTHBOrasa; IOJydyeHue, coOupaHue,
pacro3HaBaHME M H3YYEHHME CBOMCTB YIVIEKUCIIOIO Ta3a; IPOBEJEHHE KauyeCTBEHHBIX
peaKnui HA KAapOOHAT- M CHUIMKAT-WOHBl W HW3YYEHHE IPU3HAKOB HX MPOTEKAHUS;
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

OO0m1as xapakTepUCTUKA XUMUYECKUX 2JIEMEHTOB — METAJNIOB HA OCHOBAHUU WX TMOJIOXKCHHS
B llepuogmyeckoii cucreme xumuueckux 3yemMeHToB J[.MI. MeHnaeneeBa u CTpOCHUS
aroMoB. CTtpoeHne MeTauioB. MeTtajuinueckas CBsi3b M METAJUIMYECKasl KpUCTaUTMYECKast
pelméTka. DIEeKTPOXUMUUECKUN Psii HAPSDKEHUH METAIIOB

3.2

duznyuecKkue ¥ XMMUYECKHE CBOICTBa MeTayuioB. OO0Imue CrocoObl MOMyUYeHHs] METaJIOB.
[TonsiTe 0 KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(cTanb, YyryH, AOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH

33

[Ilenouynsle MeTabl: nojoxeHue B llepuoanueckoil cUCTEME XUMHUYECKHX 3JIEMEHTOB
.. MengaeneeBa;, CTpOEHHE HX aTOMOB; HaxoXJeHuUe B npupone. DPusndeckue
U XMMHYECKHE CBOIcTBa (Ha nmpumepe HaTpus U Kaiuust). OKCUIIbI U THAPOKCUIBI HATPUS U
Kanus. [IpuMeHeHne 1menoyHbIX METAJIOB U UX COEIMHEHUH

34

[I{erouHO3EMENBHBIE METAJIBI MArHUM M KaJIBIIUI: ITOJI0KeHNE B [lepuonnueckon cucreme
xuMH4eckux 3nemeHToB .M. MenzeneeBa; CTpoeHUE UX aTOMOB; HaX0XJEHHUE B IPUPOJIE.
dusnyeckue M XUMUYECKHE CBOICTBA MarHus M Kailplusd. BakHellnue coelMHEHUs
KaiblMs (OKCUI, THIPOKCHU, COIH). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHuii: nonoxenue B llepuogudeckodt  cUCTEME  XHMHMUYECKHX  AJIEMEHTOB
J.1. MenneneeBa; cTpoeHre aTomMa; HaxOKJAeHue B npupone. Pu3ndeckue 1 XUMUYECKUE
cBOiicTBa amoMuHusA. AMOTEpHBIE CBOMCTBA OKCHU/IA M TUAPOKCUIA aATIOMUHUS

3.6

Kenezo: nonoxenne B Ilepuoamueckoil cucrtemMe xumMuueckux syeMeHToB J[.M. MeH-
JIeJieeBa; CTPOEHUE aToMa; HaxoxJaeHue B npupoae. Pusnueckue U XUMHUYECKHE CBOMCTBA
xeneza. Okeunpl, ruapokcuasl u conu xenesa(ll) u xenesa(Ill), ux cocras, cBoiicTBa u
MIOJIyYEHUE

3.7

XUMUYECKUN DKCIIEPUMEHT: O3HaKOMJIeHHE ¢ oOpa3llaMd MEeTalIOB W CIUJIaBOB, HX
(U3UYECKUMH CBOMCTBAMH; H3YYCHHE pe3yJbTaTOB KOPPO3UH METALIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJECUCTBUS OKCHAA KaJIbIIHS
U HATpUs C BOJIOM (BO3MOXKHO HCIOJIB30BAaHUE BUACOMATEPUATIOB); UCCIIEOBAHUE CBOICTB
KECTKOM BOJIBI, TpOIlECCa TOPEHHUs JKejle3a B KHUCIOpoae (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); TMPU3HAKOB TPOTEKAHHUS KAYECTBEHHBIX PEaKIMi HAa WOHBI (Mar”us,
KaJIbIIMs, aTlOMUHMS, 1TMHKa, xkene3a(ll) u sxenesa(Ill), menu(Il); mabmomenue u onucanue
MPOIIECCOB OKPAIIMBAHUs IUIAMEHUM HWOHAMH HATpWs, Kalusg ¥ Kaublus (BO3MOXKHO
WCIIONIb30BaHUE BHUACOMATEPUANIOB); HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB THIPOKCH]IA
QTIOMUHHS W THAPOKCHIA IIMHKA; pEIIeHWe OHKCICPUMEHTAIBHBIX 3a7ad 10 TeMe
«BaxkHenmme MEeTaJuTbl U UX COSIUHEHUS»

XUMHS U OKpYy>Karollas cpenia

4.1

HoBble Marepuansl W TexHosiornu. BemiectBa um Marepuanbl B TOBCEIHEBHOW >KU3HU
YyenoBeKa. XHWMHS W 3JI0pOBhe. be3omacHoe HCMONb30BaHUE BEIIECTB M XUMHUYECKUX
peaxiuii B ObITy. [lepBas momols Ipyu XUMHYECKUX 0XKOTaX U OTPaBICHHIX

-
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OBITY U IPOMBIILIJIEHHOCTH

4.3

XYUMUYECKUH IKCIIEPUMEHT: U3y4eHHe 00pa3l[0B MaTepuaioB (CTEKJIO, CIJIaBbl METAJUIOB,
MOJIMMEPHbBIE MaTEpPUAIIbI)

ITPOBEPAEMBIE HA OI'D 110 XUMHWU TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

Kox

NpoBepPsieMoOro
TpeOoBaHMs

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHHSI OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI0 00111€Tr0
o0pa3zoBanusi Ha ocHoBe ®PI'OC

Hpe,I[CTaBJ'IeHI/IeZ

1.1

0 M03HABAa€MOCTH SIBIICHHI npupoabl, IOHUMAHHC 00BEKTUBHOM 3HAYMMOCTH OCHOB
XUMHYISCKOM HAayKH Kak obnactu COBPEMCHHOTI'O €CTCCTBO3HAHHA, KOMIIOHCHTA
O6H.[€I>’I KYJIbTYpPBl U HpaKTquCKOP’I ACATCIIBHOCTH YCJIOBCKAa B YCJIOBHUAX
COBpPECMEHHOTI'O O6H.I€CTBa; NMOHUMAHHUEC MCCTa XUMHH CPCAU APYIrUX €CTCCTBCHHBIX

HayK

1.2

0 Hay4YHbIX METOJaX II0O3HAHHA, B TOM YHUCIC OKCICPHUMCHTAJIBHBIX W TCO-
PETHYCCKUX MCETOAAX HCCICAOBaHHA BCHICCTB U HM3YUCHUA XUMHUYCCKUX peaKI_II/II\/'I;
YMCHHUE UCITOJIB30BATh MOJCIN JIS1 00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodecCHOHATHHOM NEATEIbHOCTH, CBS3aHHBIX C XUMHEH U CO-
BPEMCHHBIMHU TCXHOJOTHUAMHU, OCHOBAHHBIMH HAa JOCTUKCHUAX XUMHAYECKOU HayKHu,
YTO MO3BOJHUT OOYYAIOUIUMCSl pacCMaTpUBaTh XUMHIO Kak cdepy cBoeil Oymyreit
npo(hecCHOHANFHOM JIEATENBHOCTH M CHENaTh OCO3HAHHBIM BBIOOP XMMHU Kak
npoIILHOTO IPEMETa IPH TIePEX0/Ie Ha yPOBEHb CPEAHET0 00IIero 00pa3oBaHMs

Brmagenue cucTteMoill XMMHYECKMX 3HAHMM M yMEHUE INPHUMEHSATh CHCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKJIIOYAECT:

2.1

BO)XHEHIINE XUMHUYECKUE TOHATHUA: XHMUYECKUH DSJIEMEHT, aTOM, MOJIEKYIa,
BEIIIECTBO, MPOCTOE M CJI0KHOE BEIIECTBO, OJHOPOIHAs W HEOJHOPOAHAS CMECH,
OTHOCHUTCIIBHBIC aTOMHAasA W MOJICKYJIApHasd MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTA, OCHOBAaHHE, COJIb (CpeaHsis),
XUMHYECKass peaklys, pEeakUH COCJUHEHUS, PEaKIMH pPAa3JIOKEHHs, pPEeaKLuu
3aMelIeHMs, peakuuu oOMeHa, TeruioBol 3ddexkT peakuuu, 5K30- U

-
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IIpoBepsiemble TpeOOBaHMS K NMPeEIMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHS
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111ero
oOpa3oBanusi Ha ocHoBe PI'OC

MOJISIPHASI ¥ HETIOJISIPHASI KOBAJIGHTHASI CBSI3b, MOHHAS CBS3b, METAJJINYECKAsI CBS3b,
KpUCTAJJIMYECKasi peniérka (aromMHasi, MOHHAs, METaJUIM4YecKas, MOJEKyJspHas),
WOH, KaTHOH, AaHWOH, OJJIGKTPOJIUT U  HEDIJIEKTPOJUT, DIIEKTPOJUTHYECKAs
JUCCOIMAIMSA, PEaKIMH HOHHOIO OOMEHA, OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaklMM, OKHUCIUTEIb W BOCCTAHOBHUTENb, OKUCIEHHE W BOCCTAHOBJICHUE,
JNEKTPONIN3, XUMHUYECKOE paBHOBECHE, oOpaTHUMble U HeoOpaTHMble pEeaKlUH,
CKOPOCTh XUMUYECKOM peakiuu, katanuzarop, [1IK, koppo3ust meTanios, cIijiaBsl

2.2

OCHOBOIIOJIATralolMe 3aKOHbI XUMHHU: 3aKOH COXPAaHEHUS MAacCChl, MEPUOINYECKUIN
3akoH JI.11. MeHieneeBa, 3aK0H MOCTOSHCTBA COCTaBa, 3aKOH ABOrajapo

2.3

TEOpUU XUMHUHU: aTOMHO-MOJIEKYJISpHAs TEOpHUs, TEOpUS IIIEKTPOIUTHUYECKON
UCCOLIMAIAN

Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

yMEHUE TpPaBUJIBLHO KCIOJIb30BaTh HM3YUYCHHBIC BEIECTBA W Marepuaibl (B TOM
quclie MUHEpalbHbIE YJOOPEHMs, METaUlbl U CIUIaBbl, MPOIYKTHI IEpepadOTKH
MIPUPOJHBIX UCTOYHHUKOB YIJIEBOJIOPOAOB (YIS, MPUPOIHOTO Ta3a, HedTH) B OBITY,
CEIbCKOM XO3SMCTBE, HA MPOM3BOJCTBE U MOHUMAHHME 3HAYEHUS JKUPOB, OCIIKOB,
YTJIEBOJIOB ISl OPraHN3Ma YeJIOBEKa; YMEHHE MPOTrHO3UPOBAThH BIUSHHUE BEIIECTB U
XMMUYECKHX IMPOLIECCOB HA OPraHM3M YeJIOBeKa M OKPYXKAIOUIYyI MPUPOIHYIO
cpeny

3.2

YMEHHME HWHTErPUPOBAaTh XMMUYECKHME 3HAHUS CO 3HAHUSAMHU JIPYyIrUX Yy4eOHBIX
IIPEAMETOB

33

HaJIMYMEe OIbITa paboThl C PA3IMYHBIMM HCTOYHHKAMHU HMH(OpMAIMM MO XUMUHU
(HayyHast ¥ Hay4HO-TIOMYJIApHAsl JUTEpaTypa, CIOBapH, CIIPAaBOYHMKH, UHTEPHET-

pecypcehl)

34

YMCHUC 00BEKTUBHO OLCHUBATh I/IH(i)OpMaIH/IIO 0 BCIIECCTBAX, UX MPEBPAIICHUAX U
MPAKTUYICCKOM IMPUMCHCHHUHN U YMCHHC HCIIOJIB30BATh et AJId pCHICHUSA yqe6H0—
IIO3HABAaTCJIbHBIX 3aJa4

Bianenne ocHOBaMy NMOHATHIHOTO anmnapara ¥ CUMBOJIMYECKOTO S3bIKa XUMUU IS
coctaBieHUs] (OpPMyT HEOPraHWYECKUX BEIIECTB, YPABHEHMM XHMHUYECKUX
peakuuii; ocHoBaMu XxuMuueckoit HomeHknaTypbl (IUPAC u TpuBHanbHOI)

YMeHHe OOBSCHITH CBS3b IOJIOKEHHUS 3JeMeHTa B Ilepuoauueckoil cucreme ¢
YHUCIOBBIMH XaPAKTCPUCTUKAMU CTPOCHHA aTOMOB XUMHNYCCKUX DJICMCHTOB (COCTaB
U 3apsq sAapa, oOliee 4YKHCIO JJICKTPOHOB), PACHpee]ICHUEM 3JCKTPOHOB IO
YHEPreTUYCCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KMl U KaTbIUs

-
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IIpoBepsiemble TpeOOBaHMS K NMPeEIMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHS

NpoBepPsIeMOro OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111ero
TpedoBaHMS oOpa3oBanusi Ha ocHoBe PI'OC
7 YMmenue kinaccuupoBarth:
7.1 XUMUYECKUE IEMEHTBI
7.2 HEOPraHWYECKHE BEIECTBA
7.3 XUMHUUYECKHE PEAKIIUI
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTEIIEHb OKHUCICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUTMUECKOM CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakKTep Cpeiibl B BOAHBIX pacTBOpaxX BELIECTB (KUCIOT, OCHOBAHUI)
8.4 OKUCITUTEh U BOCCTAHOBHUTEIIb
9 YMeHue xapakTepu3oBarh (pU3nUecKre U XMMUYECKUE CBOMCTBRA:
0.1 MPOCTBHIX BEUIECTB (KHUCIOPOA, 030H, BOJIOPOA, Ipadut, anmas, KpeMHHH, a3or,
' docdop, cepa, XJI0p, HATPUIA, KK, MATHUH, KAJIBIIUH, ATFOMUHAMN, )KEIIe30)
CIOKHBIX BEIIECTB, B TOM UYHCJIE HUX BOJHBIX pacTBOpOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOA, OKCHUIBI M TUAPOKCHAbl MeTamioB I[-IIA rpymm,
9.2 amomunus, menu (II), umnka, >xenesa (II u III), oxcuasl yraepoma (II u IV),
kpemuus (IV), azora u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepnas,
a30THCTasl, a30THas, pochopHasi, yrojapHas, KpeMHHEBasi KUCJIOTa U UX COJIN)
MPOTHO3MPOBATh M XapaKTEepPH30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX
9.3 coCTaBa M CTPOEHHUs, NMPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB,
BO3MOKHOCTh ITPOTEKAHUSI XUMHUYECKUX MPEBPAIEHUN B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIsATh MOJICKYJISIPHBIE M HOHHBIC YPaBHEHUS PEAKIIUA, B TOM YHCIIE:
10.1 peakiuii HOHHOro OOMeHa
10.2 OKHCIIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIMI
103 WUTFOCTPUPYIONTUX ~ XUMHYECKHE CBOMCTBA MW3YYCHHBIX KJIAcCOB  (TPyIIm)
' HEOPTaHMYECKUX BEIICCTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYIO B3aUMOCBSI3b MEXK/ly HUMHU
11 YMeHue BEIYUCHATH (TPOBOUTH PACUEThI):

H

OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIO

-
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Kon
NPoBePsSIEMOro
TpedoBaHMS

11.4

IIpoBepsiemble TpeOOBaHMS K NMPeEIMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHS
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111ero
oOpa3oBanusi Ha ocHoBe PI'OC

10 YPaBHCHUAM XUMHUUYCCKUX peaKuHﬁ N HaXOAUTh KOJIMYCCTBO BCIICCTBA, 00BEM 1
MacCCy pCarcHTOB UK IIPOAYKTOB PCAKIINH

12

Bnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMH ~ METOJaMH  HAy4yHOro TOo3HaHWs (HAOJIOACHWE, W3MEpeHue,
AKCIIEPUMEHT, MOJICTUPOBAHKE) NIPU M3YYCHUU BEIIECTB U XMMHUYECKUX SIBJICHU;
yMeHue chopMyIHpoBaTh NPoOIEMY U IPEUIOKUTD ITyTH €€ pelIeHHUs

12.2

OezomacHON pabOThl ¢ XMMHYECKMMH BEIIECTBAMH, XUMHYECKOH IOCYIOH H
1a00paTOPHBIM 000PYIOBaHUEM

12.3

npaBwiaMd  Oe30macHoro oOpamieHusi ¢ BENICCTBAMH, HWCIOIB3YEMBIMH B
MOBCE/IHEBHOM >KM3HU, MpaBUJIAMH MOBEICHUS B IENAX COEpeKEeHUs 3J0POBbS U
OKpYXKarollle MpUPOIHOIM cpe/ibl; MOHMMaHue Bpeaa (OMacHOCTH) BO3JCUCTBUS Ha
JKUBBIC OpPraHW3MBI OINPEACICHHBIX BEIIECTB, CIOCOOOB YMEHBIICHHS U
MPEOTBPAIICHUS X BPEIHOTO BO3JICUCTBUS

13

Hanuuune MMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYHICCTBJIICHUA CJIICAYIOLIUX
XUMHUYCCKHX SKCIICPUMCHTOB!

13.1

U3y4Y€HHE M  ONHcaHWe (U3NYECKUX CBOMICTB  BEILECTB; O3HAKOMJICHUE
C U3NYECKUMU U XMMHYECKUMHU SIBICHUSIMHU; OMNbBITHL, HWJUIIOCTPUPYIOIINE
NPU3HAKYU IPOTEKAHUSI XUMUYECKUX PeaKIui

13.2

HN3YUCHUC CII0CO00B pa3acICHUA cMmeceit

13.3

MOJIYYCHHE KHUCJI0POJa U U3YYCHUE €TO CBOﬁCTB; IMOJIYYCHHE BOAOPOAa U U3YUYCHHC
€ro CBOﬁCTB; IMOJIYUYCHHUEC YTJICKHUCIIOIO ra3da U U3y4CHUC C€Tro CBOI\/JICTB; MOJIYUYCHHUEC
aMMHaKa U U3y4C€HHUC €ro CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA

13.5

NpPUMEHEHHE WHIUKATOpOB (JIakMyca, MeTWIOpaHka M ¢eHondTanenHa) s
OTIpeieNIeHus XapaKTepa Cpeibl B paCTBOPAX KUCIIOT U IeI0Yei

13.6

HCCIeNOBaHUE U OIMCAaHHE CBOMCTB HCOPTaHNYCCKUX BCHICCTB PaA3JINYHBIX
KJIaCCOB; M3YUCHUC B3aHUMOJICHCTBUS KHCJIOT C METaliaMu, OKCHUJaMH MCTaJIJIOB,
pacTBOpUMBIMHU )51 HCPpaCTBOPHUMBIMU OCHOBAHUSAMMU, COJIAMH; TTOJTYUCHHUEC
HCPAaCTBOPUMBIX OCHOBB.HPIIZ; BBITCCHCHHUC OJHOI'0 MCTaJUIa APYIrMM H3 pacTBOpa
COJIM; UCCJICAOBAHHC aM(I)OTepHBIX CBOMCTB THUAPOKCUIAOB AJIFOMHUHUA U TUHKA

pEeUOICHUC OKCIICPUMCHTAJIBHBIX 3aJa4 oo TEMaM: «OCHOBHEIE KJIaCChI

-

Q

13.7
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Kon IIpoBepsiemble TpeOOBaHMS K NMPeEIMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHS

NPoBePsSIEMOro OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOTI'0 00111€r0
TpedoBaHMS oOpa3oBanusi Ha ocHoBe PI'OC

MOHHOTO OOMEHA; Ka4YeCTBCHHBIC pEAKIMH Ha MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HWOHBI: XJIOpUI-, Opomua-, uoaua-, cyibdar-, docdar-, kapOoHaT-,
CHIIMKAT-aHUOHBI, TUIPOKCHII-MOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIIus,
aTIOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+), HUHKA

YMmenue:

MNpEACTABIATE PE3YIbTATHI JKCICPUMCHTa B cbopMe BBIBOJOB, J0Ka3aTCJIbCTB,

14.1

rpaduKOB U TaOJIHIL U BBIABIATH SMIMPUYECKHE 3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3U MEXJy peajlbHO HaOJI0aeMbIMH XUMUYECKUMU SIBICHUSIMU
14.2 U TIpolleccaMy, MPOUCXOIANIMMH B Makpo- U MUKPOMHpE, OOBACHATH MPUUMHBI

MHOFOO6paSI/I$[ BCIICCTB

IHEPEYEHbB 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYAZAPCTBEHHOM 3K3AMEHE 110 XUMUHU

CepTulprtrarotd2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHavaIbHbIE XUMUYECKUE MTOHATHUS
1.1 UucTsie BemecTBa U cMecu. CiocoObl pa3fielieHus: cMecei
12 ATOMBI U MOJIEKYJIBl. XUMHUYECKHUE 1eMeHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpocThie
) M CJIIO’KHBIE BEIECTBA.
1.3 Xumuueckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKHX AJIeMEHTOB. CTETIEHb OKUCIICHHUS
14 3aK0OH MOCTOSHCTBA cocTaBa BemiecTB. OTHocHUTeabHAass aToMHas Macca. OTHOCUTEIbLHAs
) MOJIEKYJIsIpHAast Macca. MaccoBas 10151 XUMHYECKOTO AJIEMEHTa B COETMHEHU N
15 KonuyectBo BemectBa. Monbs. MomsipHast macca. Moisipablii 00b€M ra3oB. B3anmocBs3b
) KOJIMYECTBA, MAacChl M YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3nyecKue MW XUMHYECKHUE SBICHHUS. XHUMHUYECKas peakuuss W €€ MpHU3HAKU. 3aKOH
’ COXpaHEHHUS MacChl BENIECTB. XUMHUUECKHUE YPaBHECHUS
) [lepuonuueckuit  3akoH u  llepuogmueckas cucreMa  XUMUYECKHUX  DJIEMEHTOB
J.U. MenneneeBa. CTpoeHHE aTOMOB
Ile 51&) Hqgﬁlﬁ_nrﬁl 03 Iﬁol}‘{cﬂ_qepHOHquCIzaﬂ cucteMa xumuueckux siemeHntoB J[.U. Menne-
2.1 T ., PUsnyecKklii CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB IIeproaa
3) RO Ao RMEES pAA pa, POB TICPHOA

Y IPYIIIBI DJIEMEHTA
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Kon

22

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3oTonsl. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX
0o0osouek aTromMoB TMepBbIX 20 XUMHUYECKHUX dJEeMEHTOB lleproaudeckoit CHCTEMbI
J.. MenneneeBa

2.3

3aKOHOM€pHOCTI/I B M3MCHCHHUU CBOMCTB XHMHUYCCKHX 3JIECMEHTOB MEPBLIX TpéX nepruoaos,
KaJins, KaJdbIus (pa;:myca AaTOMOB, 3JICKTPOOTPULATCIIbHOCTU, MCTAJNIMYCCKUX U HEMCTAJI-
JIMYECKUX CBOﬁCTB) H UX COGI[I/IHGHI/Iﬁ B COOTBETCTBHUU C ITOJIOKCHHUEM 3JICMCHTOB B HepHo—
,HH‘IGCKO?I CUCTEME U CTPOCHUEM HUX aTOMOB

Crpoenue BemecTna

3.1

Xumnueckasi cBs3b. KoBanmeHTHas (MOJsIpHAss W HEMOJSIpHAsi) CBs3b. DJIEKTPOOTPHIIA-
TEJIbHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHas1 cBA3b. MeTaimnueckas CBsI3b

3.2

Tumbel KpUCTAIMYECKUX PEmIETOK (aTOMHAs, HWOHHAs, MeETa/UIMYecKas), 3aBUCHUMOCTHb
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUTMYECKONW PEIIETKU U BUJIA XUMUYECKOW CBSI3U

Baxneiimme npencTaBUTENM HEOPraHWYECKHX BellecTB. Hemeramisl M UX COEIMHEHMS.
Mertamibl 1 X COeAMHEHUS

4.1

Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHHMUYECKHX COCAMHEHMH: OKCHAOB (coseoOpa-
3YIOILIUE: OCHOBHBIE, KUCIOTHBIE, aM()OTEPHBIE) U HECOJIE00pa3yIolue; OCHOBAaHUH (1LENoUH
U HEPAaCTBOPHUMBIC OCHOBAaHMS); KHCIOT (KUCIOPOACOIEPKAIINE  OSCKUCIOPOIHBIE, OJTHO-
OCHOBHBIE U1 MHOTOOCHOBHBIE); COJIell (CPEHUX U KHCIIBIX )

4.2

Ou3nyecKkue U XUMUYECKHE CBOICTBA MPOCTHIX BEIECTB-HEMETANIOB: BOAOPOIA, XJIOpa,
KHCIJIOPO/JIa, CephI, a30Ta, pocdopa, yriepoaa, KpeMHUs

4.3

dusznueckue U XUMHYSCKHE CBOMCTBA MPOCTBIX BCHICCTB-METAJIJIOB: JIMTHA, HATPUA, Ka-
JIusd, Marovusds MW KaJlblysA, aJIOMHUHHA, MXKCJIC3a. SJICKTpOXI/IMI/I‘leCKI/Iﬁ pax HaprI)I(eHI/Iﬁ
MCTAJIJIOB

4.4

Ou3nyeckue W XUMHUYECKHE CBOWCTBA BOJIOPOJHBIX COCTUHEHHH HEMETAJUIOB: XJIOPO-
BOJIOPOJia, CEPOBOAOPO/IA, aMMHUAKA

4.5

duznyeckue 1 XUMUIECKHEe CBOWCTBA OKCUA0B HeMeTaioB: cepsl (IV, VI), azora(ll, IV, V),
dochopa(Ill, V), yrnepona(Il, IV), kpemuus(IV). [lonyueHue okCHI0B HEMETAIIOB

4.6

Xumnueckue cBoiictBa  okcunoB:  MetaywioB IA-IIIA rpynn, nwmuka, weau(Il) n
xeneza(ll, ITI). ITomyyernne OKCHA0B METAIIIIOB

4.7

XHUMHUYECKHE CBOMCTBAa OCHOBAHUH U aM(I)OTepHBIX THAPOKCHUIOB (Ha MpUMEPE rUAPOKCUIOB
AJIFOMHUHMAA, )KEJIC34a, I_[I/IHKa). HOJ’Iy‘{eHI/IC OCHOBaHMI U aM(bOTCpHBIX TUAPOKCHUIOB

4.8

OO01mye XMMHYECKHE CBOMCTBA KUCJIOT: XJIOPOBOJAOPOJIHON, CEPOBOJAOPOIHON, CEPHUCTOM,
CEepHOM, a30THOM, (PocopHOH, KPEeMHHUEBOM, YrojdbHOH. OcoOble XMMHUYECKHE CBOMCTBA

-

KOHIIEHTPUPOBAHHOW CEPHOW M a30THOM KHUCIOT. [lonydyenue kucnor
B

4.9

OfaHY MbHifid¢@ul UdGifdira cpenaux ¢oneil. [lomydyenue coneit

el e T P S = P A TR P AF F W B I Pt B P}
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CeptH

4.10

MeaT OEAZ

add T TP WSTITTWSWT T T ELT T T DTS

[Tosyyenue, coOnpanue, pacno3HaBaHUE| BOIOPOa, KUCIOPOAd, aMMHAKa, YIIIEKUCIOTO ra3a
5&?F1¥E{c395ﬂ2ESE:EPFFB?GEEDFE poZa, p - 3T
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Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

B J1abopaTopuu

[Tomyuenne amMMuaka, CEpHOM U a30THOM KUCIOT B MpoOMbIIUIeHHOCTH. OO0Iue crnocoOsl

-

4.11
MOJIyYEHUS] METAIIJIOB
4.12 | I'enernueckas cBsA3b MEXKAY KjacCaMH HEOPraHMYECKUX COCTUHEHUM
5 XHUMHUYECKUE PeaKUU
Knaccugukanus XMMHYECKUX PEaKUUH MO pa3iM4HbIM IPU3HAKaM: MO YUCIY U COCTaBy
5.1 Yy4YacTBYIOUIMX B pPEaKLUUHM BELIECTB, IO TEMJIOBOMY 3(PQeKTy, 10 M3MEHEHHUIO CTeleHen
OKHCJIEHUS XUMUUYECKUX 3JIEMEHTOB
59 TernnoBoil APPeKT XUMUYECKOH peakuud, TEPMOXHUMUYECKHE YpaBHEHHs. DK30- U IHJO-
’ TEPMHUUYECKHE PEAKIINH. TEepMOXUMHUUECKHUE YPAaBHEHUS
OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE peakiui. OKUCINUTENN U BoccTaHoBUTENH. [Ipoueccel
5.3 OKHCJICHUS U BOCCTAHOBJICHHUS. DJICKTPOHHBIM OaJlaHC OKHCIUTEIbHOBOCCTAHOBUTEIHHOM
peakuuu
54 Teopus anekTposnTHYECKON quccounanuu. KaTnoHbl, aHMOHBL. DJIEKTPOJIUTBI U HEAIEKTPO-
' auThbl. CUibHBIE U cl1a0ble 31eKTPOauThl. CTeneHb JUCCOLMALUT
55 Peakuuu nonHoro oomMeHa. YciioBusi NpOTEKaHUSI peakliii HOHHOTO 0OMEHa, MOJIHBIE U CO-
' Kpali€HHbIE HOHHBIE YPAaBHEHUS PeaKIUil
6 XUMHS U OKpY:KaroIlas cpena
BemectBa u Marepuanbsl B IOBCEAHEBHOW JKM3HM 4YEIOBEKa. be3omacHoe HMCMONIb30BaHUE
6.1 BEIIECTB U XUMUUECKUX PEaKIUil B 1aboparopuu u ObITy. [lepBas moMoIib npu XUMHUECKUX
0’KOTax M OTPaBIEHUSIX
XUMHUECKOE 3arpsi3HeHHE OKpY’Karolleld cpesbl (KUCIOTHbIE J0XKIH, 3arpsS3HEHUE MOYBBI,
6.2 BO3lyXa M BOJOEMOB), CIOcoObl ero mnpenorBpamieHus [IpenenpHas nomycTumas KOH-
' nentpanus Bemects ([1JIK). Pons xumuun B penieHuu 3KOIOTHYECKUX TpodsieM. Y cuieHue
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS
[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHUN B OBITY, MEIU-
63 LIMHE, IPOMBILIUIEHHOCTH M CEJIbCKOM X035HCTBE. I[puMeHeHne MeTaioB U CIIaBoOB (CTallb,
' YYT'yH, TIOPATIOMUHHI, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH UX coeauHeHui. [lonstue
0 KOPPO3HUH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpupoaHble MCTOYHUKM YTIIEBOJIOPOJOB (Yrojib, MPUPOAHBIA Ta3, HE(TH), MPOAYKTHl HX
' nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHMSX yriepoja
65 (MeraH, 3TaH, STWIEH, AalETHJIEH, 3TAaHOJ, MJIHLEPHH, YKCycHas Kucinota). [loHstue o
OMOJIOTHYCCKM BaXHBIX BCIICCTBAaX: JRK{pax, Oenkax, yriaeBoJax — W UX POJNU B >KU3HU
ygiGREXMEHT NOANMUCAH
SAEKTPOHHOMTIOATHMELIO
7 Pacuérsr:
CeprutpukaTt OEA2B0/FIFECIOSAREICOFFB/CIBEQER

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

7.1 1o popmyrnaM XUMUYIECKIX COCTMHEHUI
7.2 Macchl (MaccoBOil) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpaBHEHUSIM

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

o Xwumus, 8 knacc. Yriay0néuusiit ypoens. ['adpuensa O.C., Octpoymos U.I'., Cnagkos
C.A., AxmmonepHoe o0miectBo «M3aatenbctBo «IIpocsemenue» 2025 rox

o Xwumus, 9 knacc. Yrinyonéuusiit ypoens. ['abpuensa O.C., Octpoymos WU.I"., Cnaakos
C.A., Akmonepnoe o0miectBo «M3narensctBo «IIpocBemenue» 2025 roxa

e 3angaunuk no xumuu: 8 knacc /H.E. Ky3nenosa, A.H. JIéBkun.-M. : Benrana-I'pag,
2020

e 3amauynuk no xumun: 9 kinacc /H.E. Ky3nenosa, A.H. JI€skun.-M. : Bentana-I'pad,
2020

tabmuibl: [lepuonnyeckas cucrema xumudeckux snemeHToB [1. . Menneneesa, Tabnuia

pPacTBOPUMOCTH, SHCKTpOXI/IMI/I‘-IeCKI/Iﬁ PAA HAIIPAKCHUA METAJIJIOB.

/_MEIQI[HHECKHEMAIEP_HA.HLLZ[{IH YUUTEJIA

OOKYMEHT NOANUCAH
° wagﬂp@ﬁﬁ@w%ﬁ ypoBeHb. MeToinuecKkue peKOMEHAaluu K

Cepruguxar OEYASOHKaMb aRpreAdHAO:GasGlerpoymosa|lL.l"., Crankosa C.A. 2023.
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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e VYpoxu xumuu B § kiacce. Meronndeckoe nocobue. O. C. ['abpuensna, 1. I'.
OctpoymoBga. IIpocsemenue 2022 roa. 978-5-09-094101-3

e O.C.T'abpuensna, 1. B. Tpuryouak «Xumus. COOpHUK 3a/1a4 U yIIPAKHEHUH. 8§ KIaccy.
[Ipocemenue 2022 roa

e O.C.T'abpuensn, C. A. CnankoB u ap. «XUMHS B TECTaX, 3a/1a4ax, yNPaK HEHUSX.
VYuyebnoe nocodue k yueoHuky O. C. I'abpuensna. 8 kmacey. [Ipocsemenue 2021. 978-5-
09-088513-3

e Kysnenosa H.E., JleBkun A.H. 3amaunuk nmo xumuu, 9 kii.- M.: Benrana-I'pad, 2019
e M.A lllaTanoB Ypoku xumun. Meroauyeckoe nocodue 9 kiacc - M.: 000
W3narensckuit uentp Benrtana-I'pad, 2010

e A.E.HaconoBa Xumus B Tabnuiax 8 — 11 kimace. CnpaBounoe nocooue — M. Jlpoda,
2010

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Cait Pemry BIIP xumust BM1P-2025, Xumusa ansa 8 knacca: 3aaHuA, OTBETbI, PelleHUs

2. Tazera «XuMus» U callT s yuuTens «5 uay Ha ypoK XUMHUN»

http://him.1september.ru.

3. Cant Pemry OI'D xumus Or3-2025, Xumusa: 3aaHus, OTBETbI, PeLleHumA

4. Epunas komnexkuusa LHOP: [Tpenmernas komnekius «XuMus»

http://schoolcollection.edu.ru/collection/chemistry. http://rushim.ru/books/books.h

tm.
OnexTpoHHas OMOIMOTEKa yYeOHBIX MaTepPHaIOB 10 XUMHUHU Ha TopTalie

Poccuiickas anexTpoHHas mkoia https://resh.edu.ru/

SIKmacc https://www.yaklass.ru/

Xumunueckuit paxynabrer MI'Y https://www.chem.msu.ru/
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Enunas xomtekuus udpoBbIx 00pa3oBaTeNbHBIX pecypcoB —http://school-
collection.edu.ru/catalog/pupil/?subject=31

10. Cetb TBOpUECKUX yuuTeneil. Xumosa -http://www.it-
n.ru/communities.aspx?cat no=4605&tmpl=com
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https://chem8-vpr.sdamgia.ru/?ysclid=mcenvoqbnb164063715
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://chem-oge.sdamgia.ru/?ysclid=mcepq464f0550435901
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.chem.msu.ru/
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com

