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INOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHON paboyeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIIETIIUU MPENOJaBaHUs YYEOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX oprann3anusx Poccuiickoit @enepannu.

[Iporpamma mo xuMum Aa€T TpPEACTaBICHHUE O IIENSIX, OOIIeW cTpareruu
o0yueHusl, BOCIUTAHMS W Pa3BUTUS OOYYaIOIMMUXCS CPEACTBAMH Y4eOHOIO
npeaMeTa, yCTaHaBJIMBAET o0s3aTeNbHOE IIPEAMETHOE COJZIEpKaHMUE,
npeAycMaTpUBaeT paclpelelieHue €ro Mo KiaccaM M CTPYKTYpUPOBAHHE MO
pazienaM M TEeMaM IMPOrpaMMbl MO XUMHUHU, OINPENENACT KOJWYECTBEHHBIE H
KAueCTBEHHBIE XapaKTEpUCTUKU COZIEp/KAHUS, PEKOMEHAYEMYIO
MOCJIEI0OBATEILHOCTh ~ M3YUEHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOrO  Mpollecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTatam 00yuYeHHs] XUMUU Ha YPOBHE 1I€JIEH U3yUueHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENFHOM JAEATETbHOCTH OOYYaromerocsi Mo OCBOEHUIO
y4e0HOTO COJIepKaHUsI.

3HaHWEe XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
00yyJaromierocs, €ro MpeJCTaBICHU O MaTepUaIbLHOM €IMHCTBE MHPA, BAXKHYIO
posib urpatorT GOpMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIX
SHEPTUU U 00 DBOJIONMHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUS TiI00aabHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPhEBOM, JYHEPIETHUCCKOM,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHECHHUS.

N3yuyenune xumuu:

CIIOCOOCTBYET  peajlu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYPBI JIMYHOCTH, €€ 001I1eH 1 (PYHKITMOHAILHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOW  y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TETHHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YUaOIINXCS;



Croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]] B 9KOJIOTHYECKOE
o0pa3oBaHUE O0yYAIOUTUXCH.

JlanHbie HampaBlieHUS B OOYYCHHHM XWMHH OOCCIEYMBAIOTCS CHETU(PUKON
COJCp)KaHUS  Y4eOHOTO  TIpeJAMETa, KOTOPBIH  SIBJSETCS  IeIarorM4ecKu
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKU XMMHUU Ha OMPE/IeTIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIMMHCS CHUCTEMBI IEPBOHAYAIBHBIX TOHATHH XHMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX TOHSITUU
OpTraHUYECKON XHUMUHU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzyudeHuro. ColiepxkaHU€ CKIIAJbIBACTCS U3 CUCTEMBbI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATU O XUMHUYECKON
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 110 TMPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3Y;

— TpeACTaBICHUM 00 dICKTPOJUTHYECKOM JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OAMIIUPUUYECKU
MOJTYYE€HHBIX U OCMBICJICHHBIX (haKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JIPYyrOMYy, BBINIONHSAA (PYHKIMH OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUSI U MOJy4eHUs
V3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJICTABICHUS O XMMUYECKON COCTABIIAIONICH HAyYHON KapTHUHBI MHUpPA B JIOTHKE
e€ CHCTeMHOW MPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
MeTOJaM MO3HaHUsSI B Hayke. M3yueHue XWMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee W3YYCHHBIX Yy4YeOHBIX NpeaMeToB: «OKpYXKaAOMMA MUDPH,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHHM TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUUYECKOU
NEATEeIbHOCTH YEJOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOUM KYJBTYPHI.
3amadya ydeOHOro IpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XHUMHYECCKHX
3HAHUN — Ba)KHEUIIHUX (PAKTOB, IMOHATHH, 3aKOHOB M TEOPETUUECKHUX TOJIOKCHHM,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHNM K HAy4YHbIM METOJaM T[O3HAHUS TMPU H3YYEHUU BEIIECTB U
XUMUUYECKUX peakinii, B GOPMUPOBAHUM U PA3BUTUHU MMO3HABATEIbHBIX YMEHUN U
UX T[PUMEHEHUH B Y4YEOHO-IIO3HABATEIIBHOW M Yy4eOHO-UCCIEeI0BATEIbCKON
JESTETPHOCTH, OCBOCHHMHM TIPAaBWJI OE30MacHOTO OOpaIleHWs C BEIIeCTBAMH B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUsl BaXKHOE
3Ha4YeHUE MPUOOPEI TaKue e, KaK:

— (opMHpOBaHUE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUs] Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yYarommxcsi K CaMOCTOATEIbHOM MMO3HABATEIbHON JESATEIbHOCTH, HAYYHBIM
METO/IaM TO3HaHUS, (OPMHUPYIONTUM MOTHBAIIMIO W PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyYarOITUMUCS
OTbITa Pa3HOOOPA3HOM NESITEIHHOCTH, TMO3HAHUS M CAaMOIO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), UMEIONIUX YHUBEpPCAIbHOE 3HAUCHUE ISt
Pa3TUYHBIX BUIOB ACSITEIBHOCTH;

— ¢opmupoBanue oOmEeld QYHKIUOHAIPHOM W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPY>KaloIllero MUpa, UCIOJIb3ysl 3HAHUSI M OMbBIT, MOJYYECHHBIC MPU H3YYCHUU
XUMUHU, TPUMEHITh WX TPH pPEIICHHH MpoOjeM B TOBCETHEBHOW KU3HU U
TPYJIOBOM JESITEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAHHS 1IEHHOCTH XUMHWYECKUX 3HAHUW I BBIPAOOTKH HKOJOTHUECKHU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEIAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOWIEW IIPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(uIs M HANpPaBICHHOCTH AAJIbHEHIIIEro
0o0yueHus.

OO6miee YuCIO dYacoB, OTBEAEHHBIX IS W3YYEHUS XUMUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pazoBanusi, coctapiser 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUME OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HM YEJIOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CniocoO»I pa3ieneHus: cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIeMEHTbl. CHMBOJBI XUMHUYECKUX
anemeHTOB. [IpocThie U Cl0KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢Gopmysna. BajleHTHOCTb aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHMCIAa CTPYKTYpPHBIX €IUHUL BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COETUHECHUN.

Du3NYeCcKUe U XUMUYECKHUE SIBICHUS. XMMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMsS] MacChl BEIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX peaKuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHs], 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCY0H, MpaBUiiaMu paboThl B J1abOpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUEHUE U OIMHUCAHUE
bu3UYECKX CBOWCTB OO0Opa3lloB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALMS BOJbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAITUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBUE Mejla C KUCIIOTOMN) SBJICHHM, HAOIIOACHUE U
OMKCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aMMOJIEWCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHe T'MAPOKCHA
menu (I1) mpu HarpeBanuu, B3auMoJiecTBHE kele3a ¢ pacTBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3/esieHus CMEeceil: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpoOBEJCHUE OUYUCTKH TTOBApPEHHON
CONIM, HaOJIOJEHWE W  ONUCAaHWE  pe3yJbTAaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIEH MOJIEKYII
(ILIapOCTEpPHKHEBBIX).

BaxHeilne npeacTaBUTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kuciopon — 31€MEHT U MPOCTOE
BeliecTBo. Haxoxnenue xucimopopa B mnpupoe, (U3MUYECKUE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl



MOJIyYeHHs] KUciopoAa B JabOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernoBoil 3p(HEeKT XMMHUYECKOW peakUud, TEPMOXUMUYECKHE YpABHEHUS,
9K30- M JHAOTEPMHUYECKHE peakuuu. TOIMBO: yroiab M MeETaH. 3arpsa3HEHue
BO3/yXa, YCWIEHNE NapHUKOBOIO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — asnemenT M mpocroe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MUYECKME M XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnorsl u conm.

MosipHbIii 00bEM ra3oB. Pacu€Thbl Mo XUMHYECKUM YPAaBHCHUSM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputelsib. PacTBOphI.
HacellieHHBIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas [0Jis BELIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B Ipuponae U B )KU3HM 4desioBeka. KpyroBopor Boasl B Ipupoae.
3arps3HeHne NpUpoAHbIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeaunenuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojieoOpa3yiomue  (OCHOBHBIE, KHUCIOTHbIE, amM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dDusmueckue U XUMUYECKHE
CBONMCTBA OKCHUIIOB. [lomydenne okcnuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUM: MIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknaTypa ocHoBaHuil. PU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tonydenue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKMe U XMUMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue coieil.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHM.

Xumuueckuit IKcnepumenm:

KAuEeCTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpoAa B BO3yX€E, MOIYyUYCHHE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpPOJAa, HAOII0/IeHNE
B3aMMOJCHMCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHHUS U
IpeKpalieHus ropeHust (moxapa), O3HAKOMJIEHME C o00pas3lamMH OKCHUIOB U
OMHCaHUWE MX CBOWCTB, MOJy4YeHHE, COOMpAaHME, PACNO3HABAHUE U HU3yUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMojeicTBUe Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEpUATIOB), HAOIIOJIEHHE OOpa3Il0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C  ONPEAEIEHHOU
MacCcOBOW J0Jiel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMu
(HaTpyieM ©  KaJbllMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUIEOMATEpPUAIIOB),



UCCJIEIOBaHUE O0pa3OB HEOPraHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
HaAO0JII0ICHNEe U3MEHEHUS OKpPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEIOYEH,
uzydyeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKUUW HEUTPAIN3aLNH, ITOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METajlla IPYyTMM M3 PacTBOpa COJIM, PELICHUE
SKCIEPUMEHTANBHBIX 3aJad Mo Teme «BaxkHeilune Kiacchl HEOPraHUYECKHUX
COCIMHEHU).

Iepuoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHUMHYECKHX
nemeHTOoB JI. W. MenaeaeeBa. CtpoeHue aroMoB. XHMHYECKAsl CBA3b.
OxkucINTEeTbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KiacCUPUKAIMKA XUMHUYECKHX 3JeMeHTOB. [lonstue o
IpyNnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHBIE METaJLIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEpHBIE OKCUIIBI
Y THUJIPOKCUJIBI.

[Tepuonnueckuii 3akoH. [leproguyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JJIMHHONEepuUoAHass  (HOpMbI
[Tepnoanueckoit cucrembl xumudeckux sneMeHToB /. 1. Menneneesa. leprnoabl
u rpynnbl. DHU3NYECKUH CMBICH IOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3otonbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnonmueckont cucremel [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUSl pajJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rPpyMNaM U Nepuoaam.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli H
rpakIaHUH.

Xumuueckasi cBsi3b. KoBaneHTHas (ToJjisipHass M HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoueccsl OKucaEHUS U BOCCTAaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mescnpeomemmnuie ceasu



Peannzanust MeXNpeAMETHBIX CBS3€M MpU W3YyYEHUM XHMHU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO0mre ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYYHBIH (pakKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukanus, MepUuoJAUYHOCTh, HaOII0IEHHE,
AKCIEPUMEHT, MOJICIUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusnka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIIbI, PAJHUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKHUIN 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBa, Ta3, (PU3MUYECKUe BETUUYUHBI, €IUHHIIBI
U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE31b1, COJTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBO U XUMHYeCKAasi peaKkmusi

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kauus, KalablUusid M HX
COCAMHEHU B COOTBETCTBUM C TMOJIOKEHUEM »3IJIEMEHTOB B Illepmoamueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHYECKOM CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIHICCTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMUuuecKux peakivii Mo pa3IuyHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEUIECTB, MO TeIuioBOMYy 3¢ (deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINMHU, TEPMOXUMHUYECKUE
ypaBHEHHS.

[Tonsitue o ckopoctn xuMuueckou peakiuu. [lonsTne 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakuusix. [IoHsTHEe 0 rOMOTeHHBIX U TeTepPOreHHBIX
peakuusx. [loustue o karanuse. [lonsTne 0 xXumMuyeckoM paBHoBecuu. DakTopswl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOIOo
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  JJIEKTPOHHBIN  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTEIHLHOMN peaKkIuu. CocraBieHue ypaBHECHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUIECKON TUCCOUMUALIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMM BEIIECTB C Pa3IMYHBIMH BUJIAMHU
xuMuueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U Clla0ble AJIEKTPOJIUTHL.

Peakiuu noHHoro oOMeHa. Y CIoBuUs MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBAaHMI W COJEHd B CBET€ MNPEICTABICHUNA OO0 BIEKTPOIUTHUYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O THIPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEILIECTB — META/VIOB UM HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peaKkIuu
OT BO3JCHCTBHUS pa3IUYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpOB BEUIECTB, MpoOlEecca AUCCOIMALMUA KHUCIOT, WIEJIOYEed H  COJIeH
(BO3MOXXKHO  MCMOJB30BAHME BUJEO MaTEpHANIOB), IMPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  MPOTEKAHHMs  peakuuMid  HOHHOTO  oOMeHa
(oOpazoBaHme oOcajgka, BBIJICICHHE Ta3a, O0Opa30BaHHE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COCUHEHHs), pACIIO3HABAaHUE HEOPTaHUYECKUX
BELIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUHd Ha HOHbI, pEILICHUE
AKCINEPUMEHTAIIbHBIX 33/1a4.

HeMeTaJuibl U X COeIMHEHU S

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJjopa
(B3aMMOJENCTBUE C METaJJIaMd, HEMETAUIaMH, IIeJI04aMH). XJIOPOBOIOPO.
CosnsiHasg KUCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJydeHUE, NMpUMeHeHue. [leicTBue
XJIOpa U XJOPOBOAOPOJA Ha OPraHU3M YeNOBEKa. BakHelmme XJIOpUAbl U X
HaXO0XJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHune u (u3NYECKUe CBONCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHBIE MOAUDUKAIIMN KUCIOPOIa
U ceppl. Xumuyeckue cBoiicTBa cepbl. CepoBomOpO, CTpoeHHEe, (GU3HUECKUE U
XUMUYeCcKrue cBOMCTBA. OKCHIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qusnueckue U XHUMHYECKHE CBOMCTBa (00muEe Kak
MPEICTaBUTENA Kjacca KHCIOT W chenuuieckne). XHUMHUUYECKHE DPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucioThl. CoJM CEpHOM KUCIIOThI, KAYECTBEHHAs peaKIus Ha



cynbdar-uon. Haxoxnenue cepbl u €€ COEAMHEHUN B MPHUPOAE. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’XKAloIIell cpefpl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALCHUS.

OO6mrast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCIEHMs. A30T, paclpoCTpaHEHHE B MPHUPOJIE,
dusnueckre U XuMHUeckre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(bu3rUecKre 1 XUMUYECKHUE CBOMCTBA, MOJydeHne U npuMeHeHue. Coiam aMMOHus,
X QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakius Ha
MOHBI aMMOHHMS. A30THasi KHCIOTa, €€ MOoJydeHue, (Pu3nuecKue U XUMHUYECKHe
cBOMCcTBa (00mME Kak TMPEACTABUTENsl Kiacca KUCIOT M cHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ya00peHnil. XuMU4YecKoe 3arps3HeHUE OKPYIKaIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXAW, 3arps3HCHHE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
aioTpornabie Momudukanuu Gocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcun dochopa (V) u dbocdhopnas kucnora, GUndecKkue 1 XUMUIECKUE CBOMCTBA,
nonyuyenue. Mcnoap3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YIOOPEHUN.

O6mas xapakrtepuctuka 31aemMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTepHble  CTENEHH  OKUCJICHMs.  YTJIEpOoA,  aUIOTPOIHbIE
Moau(pUKalMKM, PACIPOCTpAaHEHUE B NPUPOJE, (PUINYECKHE U XHUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCWCTBHE HAa JKUBBIE OPTraHU3MBI,
NOJIy4YEeHHE U MPUMEHEHHE. DKOJOTMYeCKHe MpOOJEeMBbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a mmoOanbHOTO TOTEIJICHUS KIMMAaTa, IMaPHUKOBBIN
s dexT. YronbpHas KUcaoTa U €€ coiu, ux (U3NYECKUe U XMMHYECKUE CBOMCTBA,
nojiiyueHue W mnpumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIE TOHATHSA 00 OPraHUYECKUX BEUIECTBaX KakK O COEIMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, TaHOJI, TJIULEPUH, YKCYyCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Ta3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTrie 0 OMOIOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUPax, ONKax, yriaeBogax — U ux
pou B OKM3HM 4YelloBeKa. MarepualbHO€ €AMHCTBO OPraHUYecKUX W
HEOPTraHUYECKUX COEIMHEHUM.

KpeMHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJy4YEeHUE U
npuMmenenue. CoenuHeHuss KpeMHusi B mpupone. OOmiue mnpeacraBieHus 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HCIOJIb30BaHUE B
ObITY, B MPOMBIIIUICHHOCTU. BakHeiilline CTpoUTENbHbIE MaTepHalbl: KEpPAMHKA,



CTEKJIO, IIEMEHT, O0eTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCMOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3YyUYEHHE 00pa30B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBEJICHNE KAY€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJCHHUE MPU3HAKOB
UX TMPOTEKAHMs], ONBITHI, OTpaXKalwlue (QU3NYECKHEe M XHUMHUYECKHE CBOMICTBA
rajJoreHOB M HUX COCIWHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOR),
O3HAKOMJIEHME C O0Opa3uamM XJOPUIOB (TaJOT€HHIOB), O3HAKOMIICHHE C
oOpasmlamMu  ceppl W €€ COCINMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOCHHE TIpoliecca OOyriIMBaHUs caxapa Ioj ACHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKHX CBOMCTB
pa30aBIE€HHON CEPHOW KUCIOTHI, MPOBEIEHNE KaUeCTBEHHOM peaKIuu Ha cyJbdat-
WOH W HaOJIOJeHWE TpHu3HakKa e€ MPOTeKaHWs, O3HAKOMJICHHWE C (HU3UYECKUMU
cBoiicTBamMu azora, (ochopa W HX coeAMHEHUH (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEeHUM, MoayyeHue,
cobupaHue, paclio3HaBaHME W M3y4YeHHWE CBONCTB aMMHaka, IPOBEICHUE
KAue€CTBEHHBIX pEaKIMii Ha MOH aMMOHUS U (ochaT-uOH U U3YUYCHHE MPU3HAKOB
VX MPOTEKAHUsI, B3aMMOIEICTBUE KOHIEHTPUPOBAHHOW A30THOW KHCIIOTHI C MEABIO
(BO3MOKHO VCIIOJIb30BAHUE BUJIEOMATEPUATIOB), H3y4eHUE MOJEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, paclo3HABAaHUE U U3YUYEHUE
CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJICHUE KaueCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CUJIMKATHOM IMPOMBINIUIEHHOCTH, PELICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHele HeMeTaUIbl U UX COCTMHEHUS.

MeTasuibl 4 MX COCAMHEHM S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux TnonoxeHus B llepuomuueckor cucreMe XUMUYECKUX diiemeHToB . .
MenpeneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTa/uioB. MeTamnuyeckas CBsI3b U
METAUIMYECKAs ~ KPUCTAJUIMYECKAass  PElmETKa.  DJIEKTPOXUMUYECKHU Pl
HaIpsbKeHU MeTauioB. u3nueckue U XMMHYECKHE CBOMCTBAa MeTaiuioB. OOiue
CrocoObl TMOMy4YeHus: MeTaioB. [loHSATHE O KOpPpOo3uM METajuioB, OCHOBHBIE
crocoObl 3auuThl X OT Koppos3ud. CrjaBbel (CTallb, YyTyH, AIOPATIOMUHUH,
OpOH3a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie mMeTamipl: nonoxkeHue B llepuognueckon cucrteMe XUMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpusi u kanus). OKcuasl u



TUJIPOKCUABI HATpusi W Kanud. I[I[puMeHeHHe IIEIOYHBIX METAIIOB M UX
COEIMHEHU.

[[lenouyno3eMebHbIE METAJUIbl MAarHuii M KalbLMH: IIOJIOXKEHHE B
[lepuoanueckoit cucteme xumudeckux sneMmeHToB JI. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaX0XJeHUE B Ipupoae. Pu3nueckne 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblius. Baxkuelmme coequHeHHs KalblUs (OKCHUJ, THIAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFoMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XUuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxXxOXJcHHE B mpupoge. dusznueckue u
XUMHUYECKHE CBOWCTBA aTFOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMma, HaXOXKIECHHE B npupone. PuU3MYECKHE H
XMMHUYECKUE CBOMCTBA kene3a. OKcubl, THAPOKCH bl U cou xene3a (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ o0pa3llaMu METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJCHUCTBHUS OKCHIA
KaJIBIIMS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KeEe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMii Ha WOHBI: MarHus, KajbllUs, aJJFOMUHUS, ITMHKA, JKeje3a
(IT) u xxene3za (II1), meau (1), HabmrogeHNE W OoMKMCaHKE MPOIECCOB OKPAITUBAHUS
IJJaMEHW MOHAMU HATpusl, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenme
METaJUIbl U KX COCTMHEHUS».

XUMHA U OKPYKAKIIaA cpeaa

BemectBa m Marepuansl B IMOBCEIHEBHOW JKU3HM 4YeJiOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB U XMMHUUECKUX peakiuil B ObITy. IlepBas momoipb npu
XAMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYXKaloleh cpenbl (mpenenbHas AOMyCTUMAas
KOHIIeHTparus BemecTB, aanee — [1J1K). Poias Xxumuu B penieHun SKOJIOTrMYeCKUX
npoosieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasiioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIE
MaTepHuabl).

Mesicnpedmemnule ceasu



Peannzanust MeXNpeAMETHBIX CBS3€M NMpHU KM3YyYEHHMM XUMHU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOJAUYHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, MAPHUKOBBIM
3 deKT, TEXHOTOTUSI, MAaTEPUAIIBI.

du3nukKa: MaTepusi, aToOM, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIH]I,
U30TOIbI, PAJUOAKTHBHOCTh, MOJIEKYJIa, JJICKTPUYECKHIN 3apsii, IPOBOJHUKH,
MOJIYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BEIleCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIuiaBbl, (PU3MUECKUE BEIMYUHBI, SIUHUIIBI W3MEPECHHS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE€3/b1, COJIHIIE.

buonorusi: dortocunrtes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00peHUsl, MUKPORJIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANBI, TOPHBIE OPOBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATENbHON AESATENIBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMH POCCHICKUMU
COIMOKYJIbTYPHBIMU U JYyXOBHO-HPAaBCTBEHHBIMH I[IEHHOCTSIMH, TMPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMM TOBEJCHHS U CIIOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COIMAIM3AIUN O0YHYAIOITUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPA)XalOT  TOTOBHOCTh  OOYy4aroIIMUXCS
PYKOBOJICTBOBAThCA  CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA U
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAaydyHOMY HACIEIUI0, TOHUMAHUSI 3HAUYCHUS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOTO O00IIeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOUN WH(MOpMarmen o
NEPEAOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

IOPEACTAaBICHUS O COLMAIBHBIX HOpPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYrux  BHUAAX
NEeSATEeNBbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUM Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]]a4, BBIIOTHEHUA XUMHYECKHUX
9KCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX ITPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLlecce€ OSTOM yuyeOHOW NeATeIbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHE U TMIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MMOCIEACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKNE TPEJICTABICHNS O BEIIECTBE M XMMHUYECKOW pPEAKLUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHsI HAayKH M COCTAaBJISIOLINE
OCHOBY JJI TMOHUMaHUS CYIIHOCTHM HAy4YHOW KapTHUHBI MHUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJMMBbIE IS OOBSICHEHUS HAONIOAAeMBIX MPOLIECCOB U SBIICHUM,
M03HABATENbHON, MH()OPMALMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl € Y4YEOHBIMM TEKCTAMH, CIPAaBOYHOMU



JUTEPATYpPOr, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HMCCIIENOBATEIHCKOU
NeSITeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHCHIILIEM;

4) popMupoOBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 37I0POBBIN 00pa3 *KWU3HHU, OCO3HAHWUE TOCIEJCTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMIs, HAPKOTUKOB, KypeHHs),
HEOOXOJUMOCTH COONIOJICHUs] TMpaBuid 0€30MacHOCTH Tpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) Tpy10BOro BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUEeHHIO TTpodeccuii U Tpy/ia pa3inyHOTO PO/,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYIOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUSI TMPEAMETHBIX 3HAHUM 10 XWUMHH, OCO3HAHHBIA BBIOOD
WHJVMBUAYaIbHOU TPACKTOPUU MPOJIOHKEHUST 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccnoHanbHON NeITEIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(hecCUOHATBHOM Cpe/ie;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11eJIECO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuUJl 0€30MaCHOTO MOBEICHUSI P pabOTE C BEIIECTBAMU, a TAKKE B CUTYalIUSIX,
YIPOKAIOIIKNX 3I0POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJIy4aeMbI€ MPU U3YYCHUU XUMHH, IS
pelieHus 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEeH MPUPOTHON CPEIO, ISl TOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
SKOJIOTMYECKUX NPOOJEM U MyTel MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMBIE JUIS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOopus,
MPUHITAI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpEIMeTax W MO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIe yueOHbIE NeUCTBUS (I103HABATENIbHbIC,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble obOecreunBaloT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHMIO M OCYIUECTBIEHUIO Y4YEOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Ba3oBble Jiorunyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICI XHUMHUYECKUX TMOHSATUN (BBIACIATH WX XapaKTEpPHbIC
PU3HAKK, yYCTAaHABIMBATh B3aMMOCBSI3b C JPYTUMHU TIOHSTHSIMH), WCIIOJIH30BAThH
MOHSATHS 1711 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SBJICHHUM, BEIOMpPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMM XUMUYECKUX BEIIECTB M XUMHUYECKHX PEAKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHUH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOIIECCE TMO3HAHUS TOHATUS (TMPEIMETHbIE U
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh IUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢opMyna W ypaBHEHUE
XUMUYECKON PEeaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATENbHBIX 3aja4, ¢ YUETOM
ATUX MOJENBHBIX MPEJICTABICHUN BBISBIATh U XapaKTepU30BATh CYIIECTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBJIICHUSIX.

Bba3oBble ucciaeaoBarTeabCKHe AelCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETeHNE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3AlMM W TIPOBEJICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOloaaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJeIaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOIO COJEpKaHHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSTh pa3Iu4yHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(pOpMaIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
o0JacTl UCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (JOpMY MpecTaBIeHUsT HHGOPMALIK U
WUIIOCTPUPOBATh PpEIIAEMbIe 337a4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpavku 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJIb30BaTh U AaHAJIU3UpPOBaThb B IIpoliecce Y4YeOHOH W
UCCJIeIOBATEIHLCKON JEATEIHbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYKarolehd MNpUpoaHON
Cpelbl.

KoMMyHHMKATHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

YyMEHHUS 3aJlaBaTh BOINpPOCHI (B XoJe auasiora W (WiIM) JUCKYCCHUM) TIO
CylmiecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1auu;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPe3yJbTaThbl  IMO3HABATEIbHOU
NEATENBbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1ab0paTopHOI paboTHI IO UCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEeHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJILHOM M MCCIIEIOBATEIbCKOM  AESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUs
no3uiui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpEIECICHHEe KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUSA:

YMEHHUE CAaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M TMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BIOUPATh Hanbosee 3PpPpeKkTuBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSTEIbHO COCTaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBI QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C YUYETOM
NOJyYEHUs] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEILECTBAaX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIOJIb30BaTh M aHAIIM3UPOBATH KOHTEKCTHI, MIPEJIaraéMble B YCIOBUU 3aJIaHUN.

NNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMoHu,
BBIICJIAIOT: OCBOCHHBbIE OOYYaIOIIMMHUCS Hay4yHbl€ 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenuduUecKkue JUIA  IpeAMeTHOHM o0nacth  «XUMUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEeHWI0 HOBOIO  3HaHMS, €ro HHTEpIpeTalny,
npeoOpa3oBaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xoniy oOyuenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHASI M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHB
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMEUICHUs, pPeaKIuu
o0MeHa, PK30- ¥ SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOM A((EKT peakinm,
SAIpO aToMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOP, MaccoBas JOJs BEIIECTBa
(mpolieHTHAs! KOHIIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TIOHSATUHA U
MPUMEHSTH 3TH NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHHII;

e HCNOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBJieHHs (popMyn
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpPENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHHN MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpseiBaTh cMbIciH Ilepuonnueckoro 3akona JI. W. Mengeneena:
JEMOHCTPUPOBAaTh MOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTU CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepromuueckoit cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH M XapakTepus3oBaTh TaOIMuHYO QopMy Illepuomnyeckoit
CHUCTEMbl XHMHMYECKHX DJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIIME TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabaune «llepumomnueckas cucTteMa XuMHYeckux diemeHToB J[. H.
MeHnpneneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij spa, 00Iee YhCio dJIEKTPOHOB
U pacipeiesiCHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy M COCTaBy YYAaCTBYIOIIMX B PEAKIUH
BEIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMUMHYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMUCAHUE TTPUMEPAMH MOJIEKYJIISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX MPEBPAICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BCIIIECTB, MAaCCOBYIO [OJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COEAMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKInu;

MPUMEHSITh OCHOBHBIC OIEpAIMM MBICITUTEIBHON NEATeIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEeMaTU3aluI0, KiacCUu(UKaIuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PpEAKLHM, €eCTECTBEHHO-HAYyYHbIE METO/bI
NO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIA U MBICJICHHBIN );

CIEIOBATh  MpaBWJaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7abopaTOpHBIM  000pYy/IOBaHHEM, a TakKXKe TMpaBHJIaM OOpalIeHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO MU COOUpPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEIACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, heHondTanert, METUIIOPAHK U APYTHE).

K koHiry oOydeHusi B 9 kiacce npeMeTHbIC pe3yibTaThl HA 0230BOM ypPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaThb CMBICI OCHOBHBIX XWMHMUYECKUX IOHATHUN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJIEHUS, XUMUYECKas pPEeaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3(P(DEKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  IJIEKTPOJIMTHI,
HEIJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAST IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaau3arop, XHWMHUYECKOE paBHOBECHE, OOpaTUMblE U



HeoOpaTUMbIe pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAHOBJICHHE,
ajuioTponusi, am(pOTEPHOCTh, XUMHUYECKasl CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUIMYECKAasi), KPUCTAUIMYECKAsT pEHIETKa, KOPpO3Usl METaJIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUUH, TMPeaeabHO AOMyCTHUMas
koHueHTpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU TOHSATHUS MPU ONMMCAHUM BELIECTB U UX MPEBPAILCHHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEIIECCTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX paA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeAenéHHOMY KIJIacCy COEOUHEHHH 1o ¢opMylaM, BHJ XUMHUYECKOU
CBSI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA 10 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOpPAX HEOPTraHWYECKUX COCAMHEHHM, TUI KPUCTALIINYECKON
PELIETKN KOHKPETHOT'O BELIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnnunyio Gopmy Ilepuoanueckoil cuCTeMbl XMMHYECKUX D3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «mnodoyHas
noarpynmna (b-rpynna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaUYeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, cC
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
JMIEMEHTOB (coCTaB M 3apsia  sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacmpeneneHue WX IO JJICKTPOHHBIM  CJIOSIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COECJIMHEHHI B
npejenax MaJlblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYAcCTBYIOLIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO W3MEHEHHUIO CTENEeHEW OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W creuuuueckue XUMHYECKUE
CBOMCTBAa MpPOCTBIX U CJOXHBIX BEILECTB, MOATBEP)KIAs ONUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPALLIEHHBIE YPABHEHUS PEAKLIMII HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBS3M MEXK/y BEIICCTBAMH PA3TMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIIMTEIILHO-BOCCTAHOBUTEIBHBIX — PEaAKITUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKaHUS XMMUYECKHX TMPEBpPALIEHUNH B pa3IUYHBIX
YCIIOBHSIX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmyse
COEIMHEHMSI, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON peaKluu;

coONoIaTh  MpaBWIa  [MOJB30BAaHMS ~ XMUMHYECKOWM  TOCYIOM |
7abopaTOpHBEIM  00OpYJOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonun-, kKapbonat-, ¢ocdar-, cuwIMKaT-, Ccyiabdar-, TUIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON NEATeIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTH3aIluI0, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi M3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUN, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HaHUS —
HAOJIFIOICHNE, M3MEpEeHHe, MOJCIMPOBAHNE, SKCIICPUMEHT (peajbHBIM U
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KouunyecTBO yacoB DIIeKTPOHHBIE
Ne HaumenoBanue pa3jaesion Kontponbusre | TIpakTaueckue (uu¢posbie)
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NOHATHS
Xumusi — BaxkHast 00J1acTh
L1 €CTECTBO3HAHUSA U 5 5 bu6mmorexa [IOK
' IPAKTHYECKOMN https://m.edsoo.ru/7f41837¢
NESTEIbHOCTH YeJIOBEKa
12 BerectBa 1 xumMuueckue 15 | Bbubmmoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeilune npeacTaBuTe/ M HEOPraHMYECKUX BeELeCTB
21 Bosnyx. Kucnopon. 6 bubnuoreka [IOK
' [TousTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
59 Bonopoa. Ilonsitue o g 1 bu6mmoreka [IOK
' KHUCIIOTaX U COJSX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 5 | | Bbu6mmoreka [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCBI
2.4 HEOPTaHUYECKUX 11 1 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f41837¢
COCTMHEHU I
Hroro no pazaeny 30




Paznen 3. Ilepnoanueckuii 3axon u [lepuoguyeckas cucrema xumnideckux 31emeHToB /. U. MenaeseeBa.

CTpoeHne aTOMOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE pe€aknuu

Ilepuoauueckuii 3aK0H U
[Tepuoauueckas cucteMa
3.1 XUMHYECKHUX 3JIeMEHTOB /JI. 7
N. Menpneneesa. Ctpoenue
aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

Xumudeckas CBs3b.

319 OKHUCIUTENbHO- g ) bubnuoreka [JOK
' BOCCTaHOBHUTEJILHBIE https://m.edsoo.ru/7f41837¢c
peakuuu
bu6mmoreka [JOK
n 15
TOTO O pasaey https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB 68 5 5
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9 KVIACC

KoaudecTBO 9acoB

JIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourponsbie | TIpakTaaeckme (uudposrbie)
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. BemnmecTBO 1 XUMHYECKHE PeaKIIUN
[ToBTOpeHnue u yriyoneHue
1.1 3HAHWI OCHOBHEIX Pa3JIclIOB 5 1 bubmmorera [JOK
' pasl https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmnoreka [JOK
' XUMUYECKHUX PEAKLUN https://m.edsoo.ru/7f41a636
DIIEeKTPOUTHYECKAs
1.3 Hcconuanys. XuMHISCKHUE 8 1 1 bubmorera [TOK
' A HHAHHA. https://m.edsoo.ru/7f41a636
peaklMu B pacTBOpax
Hroro no pazaeny 17
Paznen 2. Hemerasuuibl U MX coeIMHEHMSI
OO61as xapakTepucTHKa
bu6mmoreka [IOK
2.1 XUMHYECKHUX DJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIHA-rpynmel. ["anorenst
OO01as xapakTepucTHKa
59 XHMHYCCKHX IJICMCHTOB 6 bubmnoreka [IOK
' VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIUHCHHS
OOmas xapakTepuCTHKa
p p bu6nmnoreka [JOK
2.3 XUMHYCCKHX 3JICMEHTOB 7 1

VA-rpynmnsl. A3ot, pocdop

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




U UX COCAUHCHUA

OO6mras xapakTepucTuKa

54 XAMHUYECKHUX 3JIEMEHTOB g bu6mmorexa [IOK
' IVA-rpynnsel. Yrnepoa u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Wroro no pazneny 25
Pasznea 3. Mera/iibl M MX COeTHHEHH S
. bubnuorexa [JOK
31 Obmue cBoHCTBa MeTAIIOR 4 https://m.edsoo.ru/7f41a636
19 Baxueriye MeTamibl U UX 16 bu6mmoreka [IOK
' COCMHEHHUS https://m.edsoo.ru/7f41a636
Wroro no paszneny 20
Paznen 4. Xumus u okpykamomas cpeia
41 BemectBa u maTepuansl B 3 bu6mmoreka [JOK
' J)KU3HU YE€JI0BEKA https://m.edsoo.ru/7f41a636
Nroro no pazaeny 3
Pe3epBHOE Bpems 3 bubmmorera [TOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHBIE
Ne Tema ypoka Kontpoasnbie | IlpakTuueckue Aara uudposeIe
n/n Bcero u3y4eHusi | oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypcsbl

) [Ipeamer xumun. Poss xumuu B | bubnuoreka IIOK
JKU3HHU JejIoBeKa. Teia 1 BemecTBa https://m.edsoo.ru/ff0d210c

) [ToHaTre 0 MeTOIaX MO3HAHUS B 1 but6mmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuia

3 paboThl B 1a00OpaTOPUU U IPUEMBI | bubnmoreka [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUE M)

4 Yucrtele BemecTBa u cmecu. CrocoObl | bu6nuoreka [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Pa3nenenue cmeceii (Ha mpumepe 1 Bubmmorexa [IOK

A . p p https://m.edsoo.ru/ff0d28c8
OUYNCTKH NTOBApPEHHOM COJIN)»
but6mmoreka [JOK
6 A |
TOMBLH MOICKyIH https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnuorexa [JOK
(CMMBOJITBI) XMMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U CIOXKHBIE BEIIECTBA 1 Bubnmorexa [IOK

P - https://m.edsoo.ru/ff0d2a6c
bub OK

9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 uomoreka L1

https://m.edso0.ru/ff0d2d50




3aKO0H IIOCTOSIHCTBA COCTaBa BCIICCTB.

bubmuorexa [JOK

10 X eckas o a. BanenTtHoc
M 7 popiyn HHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMYECKHX JIEMEHTOB
1 OTHOCuUTENbHAs aTOMHAs Macca. bu6muoreka [IOK
OTtHocuTenbHast MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1015 XUMHYECKOTO bubmuorexa [JOK
3JICMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350¢
13 KonnuecTBo BemecTBa. Mob. bubmorexa [JOK
MognsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XUMHUYECKUE SBIICHUS. bubnuotexa [JOK
XuMHYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycaoBUs IPOTEKAHUS bubmmoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MaCcChl BEUIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Bbluucienus KoinmdecTBa, Macchl
17 BEILIECTBA 110 YPaBHEHUSIM Bubmmorexa [IOK
B yp . https://m.edso0.ru/ff0d5708
XUMUYECKUX PEaKn
Kiaccudukanms Xumuaeckux
18 €aKIil (COeTMHEHUS, PA3I0KECHUS bubmorexa [IOK
peaxtt A ds ’ https://m.edsoo.ru/ff0d3£34
3aMeInIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIIoneaucT. O6o0uieHue u bubmmorexa OK
& AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusl 3HAaHUH
20 KontponbHas padora Nel mo treme bubnuoreka [IOK
«BemecTa 1 XUMUYECKHAE PEAKLIUID) https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecsk razos. Cocrtas bubnmuoreka [IOK

BO3yXa. KI/ICJ'IOPO,H — OJICMCHT U

https://m.edsoo.ru/ff0d448e




npoctoe BeuiecTBo. O30H

dusnueckre U XUMUYECKHE CBOMCTBA

22 KHCIIOPOJia (peaKIuu OKUCIICHUS bubmmorera I[JOK
posa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [TorsTue 06 okcumax
CrniocoOblI Mosty4eHus KUCI0po/ia B
23 71a00PATOPHUH B TIPOMBIIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHnenue Kucaopoaa
TennoBoii 3¢ ekt XuMuIecKoit
24 peaKIu, MOHATHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECCKUX PEAKITUSIX
TommBo (HedTh, yroiab U METaH).
25 3ar SISHCEEI/IG(I];OS yxa CIIOCOOBI Ztro bubmorexa [TOK
p A, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAICHHSI
[TpakTuueckas pabora Ne 3 o Teme
26 «ITomydenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/Ia, H3yUYEHUE €TO CBONCTB
7 Bomopon — aneMeHT u npoctoe bubnnoreka [JOK
BelecTBO. Haxoxxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bubmorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nuoreka [IOK
29 ITo € 0 KHCJIOTax U CO.
FITHE O KCHEOTAX 1 CObE hitps://m.edsoo.n/f0d50d2
30 CriocoOsI moy4eHust BOA0POia B bu6muoteka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme
but6mmoreka [JOK
31 «Ilonyuyenue u cobupanue BOAOPO/a,

HN3YUCHHUC CTO CBOICTB»

https://m.edsoo.ru/ff0d4{42




ModnsipHblii 00bEM Ta30B. 3aKOH

but6mmoreka [JOK

32
ABorajzipo https://m.edsoo.ru/ff0d542¢
Brruucienus o0néMa, KOJIMYECTBA
33 BellleCTBa ra3a Mo ero U3BECTHOM bubmmorexa TTOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brranciaenust 006MOB ra30B MO
34 aBHEHHIO PEaKIIMU Ha OCHOBE bubmorexa [IOK
yp "p 8 . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIEHHI ra30B
35 duznyecKre 1 XMMUYECKHe CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBaHui. [Tonsitue 00 bubnuoreka [JOK
AHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTeb.
37 Hacrimennble ¥ HeHACHIIIIEHHEBIE but6mmoreka [IOK
pacTBOpbl. MaccoBas oISl BENIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
13 «IIpuroroBienne pacTBOPOB C bubnmoreka [JOK
onpeaecseHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY»
19 KonTponbnas padora Ne2 no teme bubmuoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIus, but6mmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMH4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX H bubmmorexa TTOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHUsI: COCTaB, KIacCU(pUKAIIHS, but6mmoreka [IOK




https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa
43 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukarus, bubnuoreka [IOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne U XMMUYECKHE CBOMCTBA bu6nuoreka IIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaaue): HOMEHKIIATypa,
46 c co((SLII) oJI ‘I)eHI/ISI XI/IMI/I‘IZEKI/IG bubmmorexa OK
1o ,
. y https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME bubmmoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUN
43 I'eneTnyeckas CBsI3b MEXKy Kilaccamu bubnmnoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
49 O0600611eHre U crucTeMaTu3aus bu6muoreka [IOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHEBHBIG KJ'II;CCBI HEOPraHNYECKHUX bubmmorexa LOK
o p https://m.edsoo.ru/00ad9ela
COeIMHEHU
[TepBbie mONBITKY KIacCUpUKAIITU
51 y ec 3JIEMEHTO 1(?[0 eo bubmorexa HOK
XUMUYECKUX AIeMeHTOB. [loHsaTH
https://m.edsoo.ru/00ad9ffa
TPYIINax CXOTHBIX AJIEMEHTOB
[Iepronnueckuii 3aKOH U
5 [lepuoauueckas cucrema bubnuoreka [IOK

XUMHUYECKUX 3jiemMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/00ada52¢




bubnuoreka [JOK

>3 Tlepuomet, rpyriel, HOATPY ! https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnmnoreka [JOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa TIOK
https://m.edsoo.ru/00ada6bc
cucteMmsl /1. 1. MeHnaeneeBa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KEHUIO B bubnuorexa [JOK
Ilepunoanueckoii cucreme [I. U. https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U PAKTUKU. J1. bu6mmoreka [{JOK
N. MenneneeB — y4€Hbli, Ie1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepnbIil ypok. O600meHne u
58 CI/ICTI;)MaTI/ISZIIl)I/ISI 3HaHI/II§IH / bubmorexa HOK
. https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHasi pabota
KonTponpHas padora Ne4 o Teme
59 «Ctpoenue aroma. XUMHUYECKas bubmuoreka [IOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas paborta
60 DIEKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHYECCKHUX DJIEMECHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xumMuieckas CBS3b bubmorexa [OK
https://m.edsoo.ru/00adac34
2 KoBanentnas nossipHast Xumudeckas bu6muoreka IIOK

CBA3b

https://m.edsoo.ru/00adaab8




63 KoBanentnas nenosnsipnas ) bu6muoreka [{JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
64 Crenens okncnemis ! https://m.edsoo.ru/00adae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIC 1 bu6muoreka [IOK
peaKkuu https://m.edsoo.ru/00adb076
66 OKucCIUTENM U BOCCTAHOBUTEIIU 1 bubmorexa [OK
https://m.eds00.1ru/00adb076
PesepBHbIif ypok. O6001IeHNE T
67 cUCTeMAaTHU3aIys 3HaHUH 10 TEME 1 but6mmoreka [IOK
«Ctpoenue aroma. XUMHAYECKas https://m.edsoo.ru/00ad9¢cb2
CBSI3b»
68 Pe3epBHblit ypok. O600611eH1E U 1 bubmmoreka [IOK
cUCTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoaudecTBO 4acoB

JJIeKTPOHHBIE
No ara H(ppoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A ungp
n/n Bcero Hu3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypcbl
Ilepuoauueckuii 3aKoH.

1 IIepuoauueckas cucreMa | bu6nuorexa LIOK
XUMUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.ru/00adb59e
Menaeneesa
3aKOHOMEPHOCTH B

) W3MECHEHHHU CBOICTB 1 bubmuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanms u

3 HOMEHKJIaTypa 1 bubmorexa HOK

P https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKUX BELIECTB
Bujapl XuMU4ueCKON CBI3U U
bu6mmorexa [JOK
4 THIBI KPUCTAJUTUYECKUX 1

B https://m.edsoo.ru/00adbac6
pEETOK
KonTponpHas padora Nel o
teMe «lloBTOpeHue n

5 yriryOJieHne 3HaHUH 1 1
OCHOBHBIX Pa3JIeJioB Kypca 8
KJ1acca
Knaccudukanus XuMruaecKux

. bubmuoreka [JOK

6 peakuuii o pa3IuyHbIM 1

npU3HaKaM

https://m.edsoo.ru/00adbcb0




ITonsTue o ckopoctu
XUMHYECKOW PEaKLUH.

bu6mmoreka [JOK

7 IIoHsTHE O TOMOT€HHBIX B https://m.edsoo.ru/00adbe9a
TETEPOTEeHHBIX PEAKIIHUIX
[TonsiTue 0 XMUMUYECKOM
paBHOBecuu. DakTOpHI,

2 BIIMSIIOIINE HA CKOPOCTh bubnunoreka [JOK
XUMHYECKOW PEAKUU U https://m.edsoo.ru/00adc28¢c
MTOJIOKEHUE XUMHUYECKOTO
paBHOBeECHs

9 OKHUCIUTENBHO- bubmuoreka [{OK
BOCCTAaHOBHUTEJIbHBIE pEAKLINU https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN

10 mucconuanyu. CUIbHBIE U bubmmorexa TIOK

https://m.edso0.ru/00adcd68
C1a0bIe AMEKTPOJIUTHI
11 Honnbie ypaBHEHUS peakuii bromorexa [OK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTIOT
1 OCHOBaHHUU B CBETE
12 MpeICTaBICHU 00 bubmmorexa TIOK
. https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON
JIACCOLMAIAN
XUMUYECKUE CBOMCTBA CONeH

13 B CBETE MpEJCTaBICHUN 00 bu6mmoreka [IOK
3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JIMCCOLMAIN

14 [TonsTHe o rugponuse coneit bubmorexa LOK

https://m.edsoo.ru/00add9d4

15 O00011eHEe 1 bu6mmoreka [JOK




cUCTeMaTHu3anus 3HaHUU

https://m.edsoo.ru/00addd12

[IpaxTuueckas padota Ne 1.

bub6muoreka [IOK

16 «Pewenne https://m.edsoo.ru/00addbfa
SKCHEPUMEHTAIBHBIX 334
KonTponsnas pabora Ne2 o

17 TeMe «DNEKTPOIUTHIECKAs bubnmoreka [JOK
nuccormanusg. XuMu4ecKue https://m.edsoo.ru/00addecO
peaklMK B pacTBOpax»
OO0mas xapakKTepUCTHK

18 ranI::eHozl.)E;(M:/[Iz/mCecxnae bubmmorexa [JOK

. https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MPUMEPE XJI0pa
XnopoBogopoa. ConsiHas

19 KHCIIOTa, XUMUYCCKHEC bu6mmoreka [JOK
CBOICTBA, MOJYyYECHHE, https://m.edsoo.ru/00ade104
MpUMEHEHNE
[IpakTuueckas padora Ne 2 mo

20 teMe «llonydyenue cosssHOM bub6nuoreka [IOK
KHUCJIOTBI, U3yUYEHHE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
Brruucnenus no ypaBHeHUSIM

1 XUMUYECKUX PEAKLUHU, ECIIU bubnuorexa LIOK
OJIMH W3 pEarcHTOB J1aH B https://m.edsoo.ru/00ade488
U30BITKE

” OO6m1as xapakTepucTuKa bubnuorexa [JOK
snemeHToB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
AnoTpOonHbIE MOI[I/I(l)I/IKaHI/II/'I‘ Bu6miorexa JOK

23 cepbl. Haxoxnenue cepsl u eé

COEJIMHEHUI B IPUPOJIE.

https://m.edsoo.ru/00ade64a




XHUMHUUYECKUE CBOMCTBA CEPBI

CepoBo0po1, CTpOEHHE,

bub6muoreka [IOK

24 Qu3HIeCKHE H XHMIECKHE https://m.edsoo.ru/00ade802
CBOIiCTBa
Oxkcuppl cepol. CepHas

)5 KHUCIIOTa, PU3UUECKHUE U bu6morexa [JOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHUYECKUE PEAKIIUH,
JIeXKaIIre B OCHOBE
MIPOMBITIUICHHOTO CTI0C00a Bu6miorexa LOK

26 HOIYHCHHA CCPHOM KACHOTEL https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HeHUE
OKpYXKaroIieu cpeabl
COEIMHEHUSIMU CEPbI

7 Brrunciaenne MaccoBoi 1oan bu6mmorexa [JOK
BBIXOJa POAYKTA pEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
aneMeHTOB VA-rpynnsl. A30T, Bu6miorexa LJOK

28 PACTPOCTPAHCHHE B HIPHPOAE, https://m.edsoo.ru/00adeeab
bu3nYecKue 1 XUMHIECKUE
CBOMCTBA
AmMHaK, ero Gu3ndecKue u Bu6morexa [IOK

29 XUMITAICCIHE CBOMCTEA, https://m.eds00.ru/00adf004
MOJIyYEHUE U IPUMEHECHHE
[IpaxTuyeckas padora Ne 3 o Bu6mrorexa LLOK

30 teme «Ilonyyenne ammuaka,

W3YUYECHHUE Er0 CBOMCTB)

https://m.edsoo.ru/00adf180




A3OTHast KHCIO0Ta, €&

31 ¢u3nueckre 1 XUMUYECKUE Bubmmorexa LIOK
. https://m.eds00.ru/00adf306
CBOICTBa
Hcnonb30BaHre HUTPATOB U
COJIell aMMOHHS B KAYECTBE

0 MHUHEPaJIbHBIX YA0OPCHUH. bubnuoreka LIOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpYXaroIIe Cpeabl
COEJIMHEHUSIMH a30Ta
®ochop. Oxeun bocdopa (V)

13 u pocdopHas KucioTa, bubnuoreka LIOK
bu3nYECKrEe U XUMUIECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, ITOJIyYEHUE
Hcnonws3zoBanue GocdaToB B

34 KaueCTBE MUHEPAIIBHBIX bub6nuoreka [IOK
yaoOpeHuit. 3arps3HeHHe https://m.edsoo.ru/00adfc20
IPHUPOJIHOM cpeabl hocharamu
VYrnepon, pacnpocTpaHeHue B

35 npnpiz[e, E)I/BI/II‘)IGCKII)/IC u Bubmmorexa [JOK

. https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOKCTBA
Oxkcuapl yraepoja, ux
buznyeckue 1 XuMHU4ECKHe
36 CBOMCTBA. DKOJIOTMYECKUE bubmmorexa [TOK
https://m.edsoo.ru/00adfebe
po0OIIeMbl, CBSI3aHHBIE C
okcugom yriepoaa (IV)

37 YronbHas KUCI0Ta U €€ COMU Bubnmorexa [JOK

https://m.edsoo0.ru/00ae006c

13 [TpakTuueckas pabora Ne 4 o bubnuorexa [JOK

teme "llonyyenue

https://m.edsoo.ru/00ae027e




YTJIIEKUCIIOrO rasa.
KauectBenHas peakuus Ha
KapOoHAT-HOH"

HepBOHa‘IaHBHLIe IIOHATHS 00

bu6mmoreka [IOK

39 OpraHUYECKUX BElIeCTBaX KaK
p B https://m.edsoo.ru/00ac054¢
0 COEIMHEHUAX yTiepoJia
40 Kpemunii u ero coeguHeHN bubmmorexa TIOK
p https://m.edso0.ru/00ac080a
[TpaxTrueckas padota Ne 5.
Pemenue
41 3KCIEPUMEHTAIbHBIX 3a4a4 10 bubmmorexa TIOK
p . https://m.edsoo.ru/00ae0bf2
TeMme «Baxkueiimnine
HEMETAJIIBI U UX COEINHEHUIY
KonTtponbnas padora Ne3 mo
N bu6mmoreka [IOK
42 TeMe «Baxxueiimnie
https://m.edsoo.ru/00ac0e18
HEMETAJIIBI U UX COEINHEHUIY
OO61mas xapakTepuCcTHKa
XUMHUYECKUX DIIEMEHTOB —
MeETaJUI0B. MeTayutnueckast
bu6mmoreka [IOK
43 CBSI3b U METAJUINYECKas
. https://m.edsoo.ru/00ac103e
KpUCTaJUIMUecKasi peliéTka.
dusnueckue cBOMCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA
44 METaJJIOB. bubmuorexa [JOK
DNEKTPOXUMHUYECKUN Psift https://m.edsoo.ru/00ael156
HaIpsKEHUH METAILIOB
45 O61re crocoObl NOTyYeHHS bubnuorexa [JOK

MeTaiuioB. CIaBhI.

https://m.edsoo.ru/00ael 156




Brruucnenus o ypaBHeHUSIM
XUMUYECKHUX PEAKLUHN, ECIIU
OJIMH U3 PEAreHTOB CONCPKUT
IpUMECH

IlonsaTHe 0 KOppO3UU

bu6mmoreka [JOK

46 METAJIOB https://m.edsoo.ru/00ael1278
bubnuorexa [JOK
47 IHenoumpie MeTamb https://m.edsogm/Oan14b2
43 OKCHUBI M TUAPOKCHUIBI bubmnoreka IJOK
HATpHUS U KaJlus https://m.edsoo.ru/00ae14b2
49 [llemouHO3eMeTbHBIC METAILTBI bubmuoreka [JOK
— KaJbIIMHA U MarHuu https://m.edsoo.ru/00ael5e8
50 Baxneliine coeTuHEHUS bubnuoreka [{OK
KaJIbIUS https://m.edsoo.ru/00aelS5e8
51 0O0001eHue 1 )
CHCTEMaTH3alMsl 3HaHUH
5 JKEcTKOCTh BOJBI U CLIOCOOBI bu6mmoreka [JOK
€€ ycTpaHeHUs https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 o
53 TeMme "JKECTKOCTH BOABI U bubnmorexa [IOK
.. " https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTpaHEHUS
N bu6mmoreka [JOK
>4 Ao htLps://m.edSO(])_.Im/Oanlc64
55 AmdorepHble cBOiicTBa bubnuorexa [IOK
OKCHJa U TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
36 Keneso https://m.edsogm/Oan1d86
57 OKcubl, THAPOKCUABI U COTU bu6mmoreka [JOK




xenesa (I1) u xxenesa (I1)

https://m.edsoo.ru/00ae35e6

O0001eHue u

58 y
cUCTeMAaTH3aIusA 3HaHUI
[IpaxkTuyeckas padora Ne 7.
Pemenne
59 JKCIEPUMEHTAILHBIX 3a74a4 I10 buGnnorexa [IOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BakHelmme MeTaJuIbI U
UX COEINHEHUS
Brruucnenust no ypaBHeHUSIM
XMMHYECKHX PEaKIUi, €CIIn
OJIMH U3 PEareHTOB JaH B
bub6anorexa IIOK
60 W30BITKE WU COJIEPIKUT
https://m.edsoo.ru/00ae1750
npuMecH. Beruucnenus
MacCOBOH JOJIH BBIXOIa
MPOJIyKTa peakluu
61 0O000meHue n
cUCTeMaTU3alus 3HaHuH
KonTtponsHas padora Ne4 mo
62 TeMe «Bakaenme MeTalIbl U
WX COSIMHEHU
BemectBa u maTepuasl B
63 IMOBCEAHEBHOMN KM3HU bubmmorexa TIOK
A https://m.edsoo.ru/00ae3£50
yeJoBeKa
64 XHUMHUYECKOE 3arpsA3HEHUE bubnuorexa [JOK
OKpPY’KaloIlIeH cpeipl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennu bubnuorexa [IOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHriit ypok. O600meHme bubnmorexa [JOK




U CUCTEMAaTH3aIus 3HaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHblii ypok. O600111eHNE | bubnuorexa [IOK
U CUCTEMAaTH3allus 3HaHU! https://m.edsoo.ru/00adb33¢
68 PesepBHsblit ypok. O0001menne 1 bubnuoreka [IOK
Y cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI 0CHOBHOM
0o0pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

IIo Teme: «HepBOHa‘-IaJIBHBIG XUMHNYCCKUEC ITIOHATHA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSTHI: aToM,
MOJICKYJIa, XHMHYECKHUH SJEMEHT, IPOCTOE BEIMICCTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJIHASI), BaJEHTHOCTD,
OTHOCHUTENbHAs aTOMHAas W MOJICKYJIsIpHas Macca, KOJIMYECTBO
BEILIECTBAa, MOJIb, MOJIIpHAs Macca, MaccoBas JOJs XHMHYECKOTO
dJIEMEHTa B COCIWHEHWH, MOJIAPHBIN 00BEM, XUMHUYECKAs PEaKIvs,
KIacCupUKalus  peakiuil:  peakuud  COCOUHEHHs,  PEaKIUuu
pa3loKeHUs, PEAKIUH 3aMElIeHHs, peakiuu OoOMeHa, 3K30- |
SHJAOTEPMHUUYECKUE PEaAKINH, TEeTIOBOW 3((dEKT peakiuu, pacTBop,

MaccoBasi 10Ji BelecTBa (MPOLIEHTHAs KOHIIEHTpAlHs) B pacTBOpe

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYECKHUX MOHATHUA H

NPUMCHATDH 5TU MMOHATHS IPU OITMCAaHUH BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HUCIIOJIb30BATh XUMHWYCCKYHO CHMBOJIMKY JIsI COCTABJICHUS (bOpMy.]'I

BEILECTB U YPABHEHUI XUMUYECKUX PEAKIUN

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXpPaHCHUA MacCChblI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA, 3aKOHa

ABorazapo

1.5

OIPCACIIATH BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCIMHCHHUAX

1.6

KJacCUUIUPOBATh XHUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, M0 TEIJIOBOMY PQEKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJISIDHYHO MacCChI

BCIICCTB




1.8

BBIUUCIIATE MACCOBYIO JIOJNII0O XHMHUYECKOTO 3JEeMEHTa 1o (opmyie

COCIUHCHHUA,

1.9

BBIYUCIISITD MAaCCOBYHO OJIIO BEIICCTBA B PaCTBOPC

1.10

MIPUMEHSTh €CTECTBEHHOHAYUYHBbIE METOJIbl TO3HAHMSI — HAOIIO/IEHUE,
U3MEPEHHE,  MOJCIUPOBAHUE,  OKCHEPUMEHT  (peasibHBIA |

MBICJICHHBIN )

ITo Teme: «BaxkHeime npeaCcTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

2.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MOHATHH: OKCH I,

KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OIpCACIIATh NPUHAMIC)KHOCTb BCIHICCTB K OHpe,I[CJ'IéHHOMy KJ1acCcy

COeIMHEHMH 1o popMysiaM

23

KJIaCCI/I(i)I/II_[I/IpOBaTB HCOPTraHNYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWMCTBA
BEIIECTB PA3IMUYHBIX KJIACCOB, MOATBEPXKAAs ONUCAHHE IpUMEpaMu

MOJIEKYJIAPHBIX YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLIMI

2.5

IIPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
Kau€CTBCHHOI'o COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMUUYCCKHX

HpeBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH H
nabopaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE MPaBHJIaM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBHIMOTHEHHIO
na60paT0pHr,1x XUMHYCCKUX OIIBITOB IO IMOJYUCHHUIO H co61/1paHmo
ra3o00pa3HbIX BeEIIeCTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOWM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH U MPOBOJUTH XUMHUYECKHUE SKCTIEPUMEHTHI T10
pacno3HaBaHUIO pPAacTBOPOB WIeJoYed U KUCIOT C IOMOIIbIO

WH/IMKATOPOB (JIaKMYC, (heHONIPTaNCHH, METUIIOPAHXK U APYTHUE)

2.7

IIpOBOAUTDH paC‘IéTH 110 YpaBHCHHIO XUMHYECKOM pCaKnuu

I[To Teme: «llepuomumueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBa3b. OKHUCINTEILHO-BOCCTAHOBUTEIILHEBIC PCaKIu»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: AIpO aTOMa,
AJIEKTPOHHBIA CJIOM aroma, aToMHas OpOUTalb, paaAUYC aToOMa,

XUMHYECKas CBA3b, IMOJIsIpHAasd W HCEIOJISIpHAasd KOBAJCHTHas CBsA3b,




3JIEKTPOOTPULATEIIBHOCTh, HWOHHAs CBSI3b, HMOH, KAaTHOH, AaHWOH,

CTCIICHb OKMCJICHHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

OIMCHIBATh M XapaKTepH30BaTh TaOim4Hyo ¢opmy [lepronndeckoit
CUCTCMbI XHUMHUYCCKHUX OJSJICMCHTOB: pPa3/IM4aTb IMOHATHUA «TJIaBHAA
noarpynmna (Arpymma)» u «mobouyHas mnoxarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIHEY nepruoabl

3.4

packpbiBath cmbici Ilepuoguyeckoro 3akona J[.M. Menneneesa:
JEMOHCTPHUPOBATh TOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHX DJIEMEHTOB OT HX MmojoxkeHus B Ilepuognueckoit

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAuYeHUsi, KOTOpble HMMEITCS B  TaliuIe
«Ilepnonnyeckas  cucrema  XMMHYECKMX  dnemeHtoB  J[..
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX DSJIEMEHTOB (COCTaB M 3apsa] sjapa, oOliee 4YuciIo

AJIEKTPOHOB U paclpeaesieHNe UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATH CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUMHCHHUAX

3.7

OIIpCACIIATL BHUJ XAMHYECKOH CBSI3U (KOBaHeHTHaﬂ u I/IOHHaﬂ) B

HCOPraHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemiecTBO 1 XMMUYECKask PEAKIUD)

1.1

pPacKpbiBaTh CMBICI OCHOBHBIX XHWMHUYECKUX TIOHATUH: pacTBOp,
3JEKTPOJIUTHI, HEINEKTPOJUTHI, AJIEKTPOJUTHUYECKAs AUCCOLMALIMS,
peakiM MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumMble u HeoOpaThMbIe peakiuu,
OKHCITUTETHHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHUCITUTEb,
BOCCTAHOBUTEb, OKHUCJICHHME W BOCCTAHOBJIEHHUE, aJUIOTPOMHUS,
aM(OoTepHOCTh,  XUMHUYECKass CBS3b  (KOBaJeHTHas, HOHHAas,

MCTaJ]JII/I‘-ICCKa}I), KpucTaJlliIn4eCKasa peméTKa, CIlNIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUUA |

INPUMCHATD OTHU ITOHATHUSA IIPU OIMMCAHHUHN BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTaBIIATh YPAaBHEHUS DIJIEKTPOJUTHYECKON AMCCOLMALMM KHUCIIOT,
LIEJI0YEH M COJICH, IOJHBIE W COKPAIIEHHBIE YPAaBHEHMS pEaKIUil

HOHHOTr'O OOMeHa

1.4

pacKpbhIBaTb CYIIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

oCpCACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OanaHca 3TUX peaKuHﬁ

1.5

IIpOBOAUTD paC‘léTBI 110 YpaBHCHHIO XUMHUYECKOH pcakuuu

ITo Temam: «HemeTamnbl M UX COEAUHEHHSI» U «MeTalibl M HX

COCOAUHCHU A

2.1

XapaKTepu30BaTh (ONMUCHIBATH) OOIINE U CTICHU(PHIECKUE XUMHUUECKUE
CBOMCTBA IPOCTBIX M CJIOKHBIX BELIECTB, IOATBEP)KIAsl ONUCAHHE
IIpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPAaBHECHUSI PEAKIIMM, TOATBEPKIAIOMIUX CYIIECTBOBAHNE

TeHETHYSCKOM CBA3U MCKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTECKAHHUA XHUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX
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CleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH W
nabopaTOpHBIM O0OpPYAOBAaHMEM, a TAKXKE MPaBHJIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBIMOTHEHUIO
na60paT0pHr,1x XUMHYCCKUX OIIBITOB IO IMOJJYUYCHUIO H c061/1paHmo

ra3006pa3HHx BCIICCTB (aMMI/IaKa " YTJIICKUCIIOTO rasa)

2.5

MPOBOJIUTh PEAKIUK, MOJATBEPXKAAIONINEC KAYSCTBCHHBIM COCTaB
pPa3IMYHBIX BEIICCTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, womupa, KapOoHar, Qocdar, cunamkar, cynbdar,
THJIPOKCUINOHBI, KATHOHBI aMMOHUS, HOHBI HM3yYEHHBIX METAJIOB,

NMPUCYTCTBYIOIINUEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «XuMHS 1 OKpY>Karolias cpeaa

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XuMuueckux noHaruit: [IJIK

BCIICCTBA; KOPpO3Hd MCTAJIJIOB

32

INPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM JACATCIIBPHOCTH —




aHaJIM3 MW CHUHTE3, CpaBHEHHE, O0OOOIICHHE, CHUCTEeMAaTHU3aIHIO,
BBISIBJICHUEC TPUYMHHO-CICJCTBCHHBIX CBS3¢H — JIIS  W3Yy4YeHUS
CBOﬁCTB BCHICCTB N XHUMHUYCCKHUX peaKHHfI; CCTGCTBCHHOHaquBIe
METOJIbI IO3HAHUS — HAOJIOJIEHUE, H3MEpPEHHUE, MOJICIHUpPOBAHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJ'IBHLIC XUMHNYCCKHUC ITOHATHUA

1.1

[TIpenmer xumuun. Ponb XUMHUM B JKH3HH YeJIOBEKAa. XUMHs B CHCTEME HayK.
Tena u BemiectBa. Puznyeckrue CBOICTBA BEIIECTB. ArperarHoe COCTOSIHHE

BCIICCTB

1.2

[MousTHE 0 MeTOax MO3HAHUA B XUMHU. YucTele BemecTBa 1 cmecu. CrrocoObl

paszeleHus: cMecen

1.3

ATOMBI H MOJICKYIJIbI. Xumuueckue d31eMeHThl. CHMBOJBI  XMMHYECKHX

251eMeHTOB. [IpocThie U cloXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuyeckas popmyiia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas ~ aTOMHasg — Macca.
OTtHOCHTENbHASA MOJIEKYJIIpHAs Macca. MaccoBas OISl XUMUYECKOT0 3JIEMEHTa

B COCOAMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MomsipHas macca. B3auMocCBsI3p KOJIMYECTBa,
Macchl M 4YHCIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo Qopmynam

XUMHUUYECKHX COCAMHEHUN

1.6

du3nyeckue U XUMUYECKUE SBICHMS. XUMHUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUUYecKHe ypaBHeHus. Knaccupukanus

XUMHUYECKHUX PeaKIHii (COequHEHMs, pa3I0KEHUs, 3aMEIIeHUs, 0OMEHa)

1.7

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOU MOCYJI0H, C MpaBUIaMu
pabotel B saboparopum U npuémMamMu OOpalieHus: C JIabOpaTOPHBIM
o0opyoBaHHEeM, H3yYCHHE M OIMCaHWE (PU3NUECKHX CBOWCTB OOpa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoneHue (u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUMEHHE U KOHICHCAlUs BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAIMBAHME  MEIHOM  MPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHCIIOTOW) SBJIEHWH, HAOIIOIEHWEe W ONUCaHUe
NPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuid (pa3joxkeHwe caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pa3IoKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHUE Kelle3a ¢ PaCTBOPOM

com meau(Il), nyuenne cnocoOoOB pasaeneHus: cMecei (C MoMOIIbI0 MarHuTa,




GuIbTpOBaHKE, BBHIMTAPUBAHUE, TUCTHIUIAIMS, XpomaTtorpadus), MpoBeICHUE
OUYMCTKU MOBAPEHHON cOM, HAOMIOICHUE U ONTUCAHKE PE3YJIbTATOB MPOBEACHUS
OIBITA, WJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIeH

MOJIEKYT (IIIapOCTEPIKHEBBIX )

Baxwueimme IpeaACTaBUTCIIN HCOPraHNMYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — 3jeMeHT U mpocroe
BemecTBo. HaxokneHuwe kuciopona B mpupoje, (pU3MYecKre U XUMHYECKHE
cBoricTtBa (peakuuu ropeHus). Oxcunpl. [lpumenenue kucimopona. CrocoOb
NOJY4YeHUsI KHUCIOopoJa B JIaOOpaTOpuM U MPOMBINUIEHHOCTH. Kpyroopor

Kucaoposa B npupojie. O30H — ajuioTponHas MoauduKanus KUCIopoia

2.2

TemoBoit 5P peKT XUMUUECKON peaklnu, TEPMOXUMHUYECKHUE YPABHEHHUSI, IK30-
Y DHIOTEPMUYECKUE PEAKMK. TOIUINBO: yrojib U METaH. 3arpsiI3HEHUE BO3AyXa,

yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pyIieHne 030HOBOTO CIIOs
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Bomopon — snemeHT m mpocroe BemiecTBo. HaxokieHue Bogoposia B IPUPOJE,
¢u3nueckue M XUMHUYECKHWE CBOWMCTBA, NPHMEHEHHE, CIOCOOBI MONy4YEHHSI.

Kucnorts! 1 conmun
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MousipHblii 00BEM ra3oB. Pacy€Tbl N0 XMMUYECKUM ypaBHEHUSM

2.5

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pacTBopuTenb. PacTBOpBI.
HaceplieHHble 1 HEHACBILIEHHBIE PACTBOpPHI. PaCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ons BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Ipupoze M B KM3HU uenoBeka. Kpyrosopor
BOABl B IpupoJe. 3arpsA3HEHHE NpUpOAHBIX BoA. OxpaHa M OYMCTKA

MMPpUPOIHBIX BOJ

2.6

Knaccudukanus neopranmueckux coeauHenuid. Oxcunpl. Krnaccudukarus
OKCHJIOB: cojeoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIC) W
HecosieoOpazyromue. Homenknatypa okcuaoB. Dusznueckue U XUMHYECKHE

cBolcTBa OKCUAOB. [loryuenne okcuaoB

2.7

OcHoBanmsi. Knaccudukanuss ocHoBaHui: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHkiatypa ocHOBaHMN. PU3NYECKUE U XUMUYECKHE CBOWCTBA

ocHoBaHui. [loyyenure ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKHE CBOMcTBa KHUCHIOT. Psan aktuBHOCTH MeTaniaoB H.H. Bbekerosa.

HonyquI/Ie KHCIIOT

2.9

Conu. HomeHnknatypa coisieil. @u3M4ecKrMe W XHMHYECKHE CBOWCTBA COJICH.

[Tonyuenue coneit




2.10

I'enernueckas cBI3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGILI/IHGHI/Iﬁ

2.11

XVUMUYECKUN  3KCHEPUMEHT: KayeCTBEHHOE OIpEAENICHUE  COAEepNKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U H3ydEHUE
CBOWCTB KHCJIOPOJa, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpallleHusl ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3liaMu OKCHUJIOB M OINHCAHHE UX CBOMCTB, IMOJy4Y€HUE, COOMpaHUeE,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojieiicTBue
Bozopoza ¢ okcunoMm Mmeau(Il) (Bo3MoXHO MCIONIb30BaHUE BUIEOMATEPUAIIOB),
HaOroleHue 00pa3llioB BEIIECTB KOJMYECTBOM 1 MOjb, MCCIEJOBaHUE
OCOOCHHOCTENl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHONM MAaCCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, B3aUMOJAEWCTBHE BOJbI C MeTallaMu (HaTpUEM M KaJbLHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OINPEAEICHUE PACTBOPOB
KACJIOT M IIeJIoueil C MOMOIIbI0 HMHIMKATOPOB, HCCIEeIOBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB PAa3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT U INEJIOYEH, H3ydEHHE
B3aumojeiicTBuss okcuga meau(ll) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCIOT C
METaJUIAMH, PEaKLUN HEUTpaIu3ally, I0Jy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JAPYTMM M3 pacTBOpa COJM, pEUICHHE
AKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMe «BakHelimme Kiacchl HEOPTaHUYECKUX

COECIUHEHUN»

[Tepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
JA.N. MenaeneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKM KIaCCU(PHUKAMU XHUMUYECKUX 3j1eMeHTOB. IloHsaTue o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIC METalIbl,
TaJIOT€Hbl, MHEPTHBbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amdoTepHbie

OKCHUABI U TUAPOKCHUIBI

3.2

[lepuoanueckuii 3akoH. [leprnoanueckas cucteMa XuMU4ecKux 3semMeHToB [[. 1.
Menneneesa. Koporkonepuoanas u JUIMHHOTIEPHOHAS bopmbI
[lepuoanueckoit cuctembl xuMuueckux osnementoB J[.M. Menzaeneesa.
IIepuoasl m rpynnel. PU3MYECKUH CMBICI IHOPSJAKOBOIO HOMEpPA, HOMEPOB

nepuoaa U rpyuIibl 3JICMCHTA
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Ctpoenne atomoB. CoctaB aTroMHbIX siiep. M3otomnbl. DnekTpoHsl. CTpoeHue

SJICKTPOHHBIX 000JI04YEK aTOMOB MEPBLIX 20 XUMHYECKHX JJICMCHTOB




[Iepnognueckoit cucremel .M. MenneneeBa. XapakTepuCTHKAa XUMUYECKOIO

3JIEMEHTa 1o ero nojoxeHuto B [lepuoguyeckoii cucteme .. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHWMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TIpynmaM M MEepUOIAM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoi CUCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl pa3BUTUA Hayku W npaktuku. .M. MeHneneeB — y4€HbIl U

I'pa)KaaHHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (monsipHass M HENOJSpHAas) CBA3b.

3H€KTp00TpI/IHaTCHBHOCTB XUMHUYECKHX 3JIeMeHTOB. MoHHAs CBS3b

3.6

Creneup okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkmuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIHN

3.7

XUMUYECKUN JKCHEPUMEHT: H3Y4YeHHE O0pa3loB BEIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEUCTBUE TUAPOKCHAA LUHKA C PAacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIEHNUE ONBITOB, WIUTHOCTPUPYIOIIHUX INPUMEPBI OKHUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKI_lI/Iﬁ (FOpeHI/IC, pCaKuu pa3jioKCHUs, COCI[I/IHGHI/IH)

9 KUIIACC

Kon

IIpoBepsieMblii 31eMEHT COAEPKAHUS

BemectBo u xumunueckas peakuus. IloBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX 3i1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHYECKUX DJIEMEHTOB INEPBBIX TPEX MEPUONOB, KaJIMs, KaJdbLUUsl U UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIEeMEHTOB B llepmoamueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
PEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHUYecKol cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYECKUX
BELIECTB (MEXAyHapoaHas U TpUBHaJIbHas1). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  Pa3jMYHbIM  KJaccaM HEOpPraHMYECKHX COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukanys XuMU4ecKuX peakiMid Mo pa3IuyHbIM IIpU3HAKaM (110 YMCITy U
COCTaBy YyYacCTBYIOIIMX B pEaKlMU BEHIECTB, MO TeIoBoMy 3ddexTy, Mo

W3MCHEHHIO CTEIICHEH OKMCICHHUS XHUMHYCCKHUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




0 y4YacTUIO Karajau3aTopa). OJK30- ¢ JHAOTEPMUYECKUE  PEaKIIuH,

TCPMOXUMUNYCCKNEC YPABHCHUSI. ITonsatue o CKOpPOCTH XUMHYECKOM pCaKnuu

1.4

ITonsatue 00 O6paTI/IMBIX u H606paTI/IMbIX XUMHUUYCCKUX PCaKIUAX. IlousTue o
TOMOI'CHHBIX M I'€CTCPOrCHHBLIX PCAKIHAX. IlonsaTEe 0 XUMHYECKOM PaBHOBCCHU.
(DaKTOpBI, BJIMAIOIIHUEC Ha CKOPOCTb XHUMHYSCKOM PCAKIIMU M II0JOXKCHHUC

XUMHYCCKOI'O0 paBHOBECCUA

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE pcaknuu, BHGKTpOHHBIfI 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C HCIIOJB30BAHUEM MCTOAA

AJIEKTPOHHOTO OajaHca

1.6

Teoprs 3JIEKTPOIUTHYECKON JUCCOLMAILIMU. DJIEKTPOJIMTBHI U HEAIEKTPOJIUTHI.
Katunonbl, annonsl. MexaHnu3m AUCCOLMAIIMN BELIECTB C Pa3IMYHBIMU BHJIAMU
xuMudeckon cBs3u. CteneHs aucconuanuu. CHIbHBIC U CIIA0bIe JIEKTPOJIUTHI.
Peakuuu noHHOrOo OoOMeHa. YCIOBUS MPOTEKAaHUS PEaKIMii MOHHOTO OOMeEHa,
MOJTHBICE W COKpalIEHHBIE HMOHHBIE ypaBHEHHS peakuuii. CBOWMCTBa KHCIOT,
OCHOBaHMU U cCOJell B CBETe NPEACTABICHUNA OO0 SIEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIE peakiny Ha MOHBI. [loHsATHE O TMAPOIN3E Coei

1.7

XuMHU4ecKuit OKCIICPUMCHT. O3HAKOMIJICHUEC C MOJACIAMU KPHCTATINIMYCCKUX
PEIIETOK HEOPTaHWYECKUX BEUIECTB — METAJUIOB W HeMeTaluloB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJOpuaa HaTpusi); UCCIEIOBaAaHUE 3aBHUCHMOCTH
CKOPOCTH XWUMHYECKOW pEaKIMh OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
WCCIIEZIOBAaHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JUCCOIMAIIUM  KUCIIOT, TWIeJo4Ye u colieil  (BO3MOXXHO HCIIOJb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUS PeaKIuii HOHHOTO 0OMeHa (00pa30BaHUE OCajKa, BHIJICICHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OMNbBITOB, WJUIIOCTPUPYIOLIUX INPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBHTEJIBHBIX PEAKIUH (FOPEHUE, PEaKIuh Pa3jIokKCHHUS, COSIUHEHHUS);
pacro3HaBaHHE HEOPTAHUYECKUX BEIICCTB C MOMOIIBI0 KAYeCTBEHHBIX peaKIui

Ha MOHBI; PCIICHNEC OKCIICPUMCHTAJIbHBIX 3aaa4

Hemeranne 1 ux COCIMHCHU A

2.1

OO6mass  xapaktepuctuka rajmoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTeneHu okucieHnus. CTpoeHne u (pU3nuecKre CBONCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMpPUMEpPE XJopa
(B3aumoJielicTBHE C MeTajulaMH, HEMETa/lIaMM, IIeJo4yaMu). XJIOPOBOJOPO.

ComngHast KHUCJIOTAa, XUMUYECKHE CBOMCTBA, MOYyUYCHHUE, MpUMEHEHHE. [leiicTBre




XJI0pa ¥ XJIOPOBOAOPOAA Ha OPraHU3M ueNOBEKa. BaxkHenmme XJIOpUAbl U UX

HaXO0XXICHHC B IIPUPOJILC

2.2

OO6mas xapaktepuctuka djieMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTeNeHN okucieHus. CTpoeHne u Gpu3nyeckue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUU
KHCIIOpo/ia U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOIOpPOA, CTPOEHHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IMPeICTaBUTEIH
KHUCJIOTHBIX OKCHIIOB. CepHas KHUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmue Kak mpencTaBUTENs Kiacca KUCIOT U crenuduieckue). XuMUYECKHUe
peaxiyu, JeKale B OCHOBE IMPOMBIIUICHHOTO CIOCO0a IMONy4eHUs] CEepHOM
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxnenue cepbl U e€ COCIMHEHUI B mpuUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPY KaloUel cpellbl COeIMHEHUSIMU cepbl (KUCIOTHBIE TOK[IH,

3arpsiI3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 NMPEIOTBPAIECHHS
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OOmast xapakrepucTuka 3yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIIEHUs. A30T, paCpOCTpaHEHUE B IPUPOIE,
¢dbusznueckrue U XUMMHYECKre cBoiicTBa. KpyroBopot azota B mpupoae. AMMHUAK,
ero (u3MUecKue W XMMHUYECKHE CBOWCTBA, MOJydeHHEe W npuMeHenue. Coun
aMMOHHS, UX (U3NYECKUEe ¢ XUMHYECKHE CBOWCTBA, TMPUMEHEHHUE.
KauecTBeHHas peakiusi Ha MOHbI aMMOHHMS. A30THAasl KUCJIOTa, €€ MOJyYEHHE,
¢du3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak TMpeacTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Mcnomb3oBaHue HUTPATOB M COJieH aMMOHUS B
KauecTBE MHHEPAIbHBIX yH0OpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karomei
Cpenbl COeTUHEHUSAMH a30Ta (KUCIOTHBIE TOXKIH, 3arPS3HEHHUE BO3/IyXa, MMOYBBI

1 BOJOEMOB)
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®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckrue U XUMUYECKHUE
ceorictBa. Oxcupn dochopa(V) u docdopnas kucnora, Qusndeckue u
XMMHYECKHe CBOMCTBa, mosydeHue. lcnonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBHBIX YI00pEHU

2.5

OO6mas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOe€HHOCTH CTpOEHHUS
aTOMOB, XapakTepHbIC CTENCHH OKUCICHMS. YTIEpoA, aJIOTPOITHBIC
Moau(HKaAIMK, PACIPOCTPAHCHHE B TPUPOJE, (PHU3UYECKHEe W XUMUYCCKUE
cBoiicTBa. Azncopouus. KpyroBopor yraepoga B mpupone. OKcHIsl yriepoaa,
ux (1)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKUC CBOﬁCTBa, ﬂeﬁCTBHC Ha JKWBBIC OpPraHWU3MBbI,

IIOJIY4YCHUC U IIPUMCHCHUC. DKOJIOTHYECKHE HpO6J’IeMBI, CBA3aHHBIC C OKCHJI0OM




yraepona(IV); rumoresa r1100anbHOrO TOTEIUICHUS KIUMATa; IMMApPHUKOBBIM
3pdekT. YronpHas KUCIOTa M €€ CONMM, MX (PU3UUYECKUE M XHUMHUYCCKHE
CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
noHbl. Mcnosnp3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[TepBoHauaNbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHECHHUSIX
yriepoga (MeTaH, 3TaH, JITWJICH, AalleTWICH, STAaHOJ, TJIMIEPHH, YKCyCHas
kucnora). MIx coctaB m xummueckoe crpoeHue. [loHsATHE O OMOIOTHYECKU
BaXHBIX BEIECTBAX: XHpaX, Oelkax, YIrJIeBOJaX — W HX pPOJIM B JKU3HU
4yeloBeka. MarepuanbHOE€ CIMHCTBO OPraHMYECKUX U HEOPTaHWMYECKHX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue u XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMeHenne. CoequHEHUsT KpeMHUs B mnpupoje. OOmue npenctaBieHust 00
okcuae kpemuusA(IV) u kpemuueBoi kucioTe. CHIIMKAThI, UX UCIIOIH30BAHHUE B
GBITy, MCIUIIUHC, ITPOMBIIIIJICHHOCTH. Baxueiimnme CTPOUTCIIbHBIC MATCPUAJIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KHU3HHU

2.8

XUMHUECKUI SKCHEPUMEHT: H3y4YeHHE 00pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHUE Ka4eCTBEHHBIX PEaKUHUA Ha XJIOPUA-
HMOHbI M HaOJIOJCHUE MPU3HAKOB HUX MPOTEKAHMs; OIBITHL, OTpa’KaloIINe
(u3nyecKkre U1 XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEIMHEHHMH (BO3MOKHO
UCIOJb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O0pa3laMu XJIOPUIOB
(ramoreHnIoB); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAUHEHUSIMHU
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJCHHE IHpoliecca
oOyrauBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOI KHCIOTHI;
U3y4eHHe XMMUYECKHX CBOMCTB pa30aBlIeHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KaueCTBEHHOW peakiuuu Ha cyiabpaT-uoH U HaONIoJeHHe mpu3HaKa eé
MIPOTEKaHUs; O3HAKOMIIEHHE ¢ (PU3NYECKUMU CBOMCTBaMU a30Ta, ocdopa u ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHANIOB), O0Opa3lamMu
a30THBIX U (ochHOpPHBIX yA0OpEHUH; OTyYeHue, COOMpaHue, paclio3HaBaHUE U
M3y4YEHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KAauyeCTBEHHBIX pEaKIUil Ha HOH
aMMOHUSI U (ochaT-uOH M U3yuyeHHE TNPU3HAKOB HX MPOTEKaHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO
UCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAITMYECKUX
peméTok anmmasza, Tpadmura, (QyiepeHa; O3HAKOMIIEHHE C  MPOIECCOM

ancop6um/1 paCTBOpéHHHX BCHICCTB AKTUBHUPOBAHHBIM yTJ'IéM u YCTpOﬁCTBOM




IIPOTHBOra3a; IOIy4eHUe, coOMpaHHe, paclio3HaBaHHE M HM3Y4YCHHE CBOICTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KaueCTBEHHBIX peakluil Ha KapOoHaT- H
CIWJIMKAaT-UOHBbl M M3yYEHUE IMPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHUE C
INPOAYKLIHUEH CHUIMKATHOM NPOMBIIUIEHHOCTH; PELICHHE SKCHEPUMEHTaIbHbIX

3a71a4 110 TeMe «Ba)kxHene HeMeTaUIbl U UX COETUHEHUI

MeTtamisl 1 uxX COCIUHCHUA

3.1

OGH_IaSI XapaKTepI/ICTI/IKa XUMHUYCCKUX DJIECMCHTOB — METAJIJIOB HA OCHOBAHHUU HUX
nojnoxxenus B llepuoamdeckoid cucteMe XuMHuecKux dnementoB J[.W.
MGHI[CHCGBEI )41 CTpOGHI/ISI aTOMOB. CTpOGHI/Ie METAJIJIOB. MeTaHHI/I‘ICCKaH CBS3b U
METAJUTMYECKasi ~ KpUCTAUTMYeCKass pemérka. ODJICKTPOXUMHUYECKUH s

HaIIpsHKEHUN METaJUIOB

3.2

duznyecknue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IIKe CrOCOOBl MONTYYSHUS
MeTaioB. [oHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, 9yTYH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

lenounsle MeTayuibl: nosioxkeHue B llepuoauyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHUE B IPUPOJIE.
duznyeckre 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIbI U
TMJIPOKCUABI HAaTpusd U Kaius. [IpuMeHeHHe IIeToYHBbIX MEeTalUIOB U MX

COEIMHEHUN

3.4

IllenoyHo3eMenbHbIE  METaUIbl MarHuii W KajJdblMi:  TOJIO)KEHUE B
[Tepuonuueckoit cucreme xuMmuueckux neMeHToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxOxjaAeHHe B mnpupoae. Dusmyeckne M XUMUUYECKHE CBOWCTBA
MarHus W Kanubliusl. BakHeWmne coeauHeHUs Kaiablus (OKCH, THUIPOKCHI,

comn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AnromuHuii: nonoxxenue B llepuoguueckoil cucTeMe XHMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHHE aroma; HaxOXAeHUE B mpupozae. Puznueckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUS. AM(DOTEpHBIE CBOICTBA OKCHJIA M TUIPOKCHIA

AJTFOMHWHUSA

3.6

Keneszo: nonoxenne B [lepuoanueckoi cucreme Xxumudeckux snemenTon J[.M.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXJeHue B mpupoae. Duznueckue u
XUMHUYECKHE CBOMCTBa jxeneza. OKkcuipl, ruapokcuabl u coiu sxenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XHUMHUYECKUN 9KCIICPUMCHT: O3HAKOMIICHUC C 06pa3uaMI/1 METAJJIOB M CIIJIaBOB,

ux (U3MYECKUMH CBOMCTBAMM; H3Yy4YEHHUE PE3yJIbTaTOB KOPPO3HH METAJJIOB




(BO3MOXHO WCIIOJIb30BaHHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa KaJblUs M HaTpus C BOAOH (BO3MOKHO
WCIIOJIb30BaHNE BHUJICOMATEPUATIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mporiecca TOpPEHHsl Kelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJB30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHMUS KAUYECTBEHHBIX PEaKIUi HA MOHBI
(Marams, Kajblus, anroMuHus, nuHKa, skeneza(ll) m xenmesa(Ill), memu(Il);
HaOJIIO/ICHUE U OMHCAHUE MPOIECCOB OKpANTMBAaHUS TUIAMEHW MOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — WCIOJIB30BaHWUE  BHICOMATEPHAIIOB);
HCClieIoBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THUIPOKCHIA
IIUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «BakHe#e MeTamibsl 1

nX COCANHCHUS)

XHUMMS U OKpyXKarolas cpena

4.1

HoBpie marepuanbl u TexHonoruu. BemecTtBa U maTepualnbl B MOBCEIHEBHOMU
JKA3HU 4YesioBeKa. XUMHUsS U 370poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momoip Mpu XMMHYECKUX OXKOTax M

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOW  TIPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomiert cpeasl [IJIK. Posb XuMum B pelieHUH 3KOJI0TMYECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YIJIEBOAOPOAOB (Yrojib, NPUPOAHBIA Ta3, HedTh),

MMPOAYKTHI UX Hepepa60TKH, HUX pOJib B 6BITy " MPOMBIIIJICHHOCTH

4.3

XUMHYECKUM OKCIICPUMCHT: U3Yy4YCHHC 06pa3u0B MaTCpHaJIOB (CTGKJIO, CIIJIaBbI

METaJJIOB, TOJIMMEPHBIE MaTEPUAJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUSI

Kon
NpoBepPsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaAHUSA K NMPeIMETHBLIM pPe3yJibTaTaM
0a30BOI0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHose PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHHH NPUPOABI, MOHUMaHHE OOBEKTUBHOM
3HAYMMOCTU OCHOB XMMMYECKOW HAyKH KakK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyJbTyphl M NPAKTHYECKOM
JESITEIbHOCTH YEIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAHHEC MECTAa XUMHU CPECAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKI.IPIfI; YMCHUC HUCIIOJIb30BaTh MOACIN JJIsA

00DBACHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATHLHON NESTETFHOCTH, CBI3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JOCTHXKEHHUAX
XUMHYECKOH HAyKH, YTO MO3BOJHUT OOYYaroIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodecCuoHaIbHON AesITeNIbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOGWIBHOTO MpenMeTa

IIpU [IEPEeX0/ie Ha YPOBEHb CPEHEr0 00IIero o0pa3oBaHUs

BJ'IaI[eHI/Ie CHCTEMOM XWMHWUYECKUX 3HAHHH H YMCHHUC IIPUMCHSATH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOXHEHIINE XUMHUYECKHE TMOHATHA: XUMHUYECKHH OJIIEMEHT, aToM,
MOJIEKyJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMEChb, OTHOCHUTEJbHbIE AaTOMHas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAas Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb (CpedHsisi), XUMHUYECKas
peakuus, peakUUH COCIUHEHMs], PEAKLUU DPA3JIO0KEHUs, peaKiuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(dexT peakuuu, 5K30- U
9HJIOTEPMHUYECKHE PpEeaKIMU, PacTBOpP, MaccoBas [0S XUMHUYECKOIrO
3IIEMEHTa B COEIMHEHUH, MAacCOBast 10JIS1 U POLIEHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMA, HJICKTPOHHBIN CJIOW aToMa, aTOMHAs




opOuTanb, paguyc aToMa, BAJICHTHOCTb, CTEMECHb OKUCIICHHUS,
XUMHYECKasl CBSI3b, JCKTPOOTPUIATETLHOCTb, MOJISIPHAS U HETMOJISIpHAs
KOBaJICHTHAsl  CBs3b, HMOHHAsg  CBsI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/NIM4uecKkas pemeéTka (aToMHas, HOHHAs, MeTaJUIMyecKasi,
MOJIEKYJISIpHAsi), MOH, KAaTUOH, aHWOH, DJIEKTPOJIUT M HEDJIEKTPOJIUT,
JNEKTPOJIUTHYECKAsT UCCOIMAIMSA, pPEaKlUUu HOHHOro OOMeHa,
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHHE U  BOCCTAHOBIIEHHE, AJIEKTPOJIH3,
XUMHUYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTUMBbIE PEaAKIUH,
CKOpPOCTh XMMMYECKOW peakumu, Kataiuzatop, I[IJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIONIME 3aKOHBl XMMHH: 3aKOH COXPAaHEHHS MaccChl,
nepuoguyeckuit 3akoH JI.M. MeHnaeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpO
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TEOpUM  XHUMMHHU: aTOMHO-MOJICKYJISIDHAast ~ TeOopus, TEOpUs

AJIEKTPOJIUTUYECKON JUCCOIHAIIHT

Bnagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIh30BATh N3yUEHHBIE BENIECTBA U MaTEPUAITBI
(B TOM wuyucie MUHEpaJbHBIE YIOOpPEHHS, METaIbl M CIUIaBHI,
IOPOAYKTHl TIepepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupoAHoro rasa, HeTu) B OBITY, CEbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJICBOJOB
JUISl OpraHU3Ma YeJIOBeKa; YMEHHUE MPOrHO3UPOBATH BIMSIHUE BEIIECTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIOBCKAa W OKPYKAIOUIYIO

MPUPOJIHYIO CPEy

3.2

YMCHHUC HHTCTPHUPOBATH XHUMHYCCKHUC 3HAHUA CO 3HAHHAMU IOPYTUX

y4eOHBIX TPEAMETOB

3.3

HaJIM4YMe OMBITa pabOTHl C PA3IMYHBIMM UCTOYHHKAMHU HH(OpMaIH
0 XUMMM (Hay4yHas M HAy4yHO-IIOMYJISIpHAs JMTEparypa, CIOBApH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBAThH I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HX
MMPEBPALICHUAX n IMPAKTUYICCKOM IMPUMCHCHUHA n YMCHUEC

HCIIOJIB30BAaTh €€ s PCIICHUA y‘-Ie6H0-HO3HaBaTeJIBHLIX 3aaad

Brnagenue ocHoBamMH IIOHATHHHOIO arraapara U CHMBOJIMYCCKOTO

SA3bIKaA XUMHH JJIs1 COCTaBJICHUA (i)OpMy.]'I HCOPTraHNYCCKUX BCIICCTB,




YpPaBHECHUM  XUMHUYECKHMX  pPEaKIMd; OCHOBAMM  XHUMHUYECKOM

Homenknatypsl (IUPAC u TpuBuansHoi)

YMmeHne oOBSCHATH CBA3b MOJIOKEHHUs 3iemeHTa B [leprogmueckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsija fAapa, oOliee Yucio
AJIEKTPOHOB), PACHPEIECICHUEM 3JIEKTPOHOB IO JHEPreTHUYECKUM

YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOIOB, KAUS U KaIbIIHS

[IpencraBnenue 0 MIEPUOUYECKOMN 3aBUCUMOCTH CBOICTB
XUMUYECKHUX 3JIEMEHTOB (paJyC atoMa, 3JeKTPOOTPULATEIbHOCTD),
MPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJIOKEHUS DJIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEpPUOJAX M  TJIaBHBIX

MNOJArpyNax) v 3JeKTPOHHOTO CTPOEHHUS aTOMa

YMenue kinaccupuuupoBarh:

7.1

XUMHWYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaciarh:

8.1

BAJICHTHOCTbL U CTCICHb OKHUCJICHUA XUMHUYCCKUX IJJICMCHTOB, 3apsAl

HOHa

8.2

BHUJl XMMHYECKOW CBSA3M W THUI KPUCTAJUIMYECKOW CTPYKTYphHl B

COCAUMHCHUAX

8.3

XapaKTEp CpCabl B BOAHLIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBEIHPIIZ)

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHTCIIb

YMeHne xapakTepru3oBath (GU3MUECKUE U XUMUYECKUE CBOMCTBRA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOI, TrpaduT, amMmas,
KpeMHU#, a30T, ¢ocdop, cepa, XJIOp, HATpUH, Kalui, MarHui,

KaJIBIIMH, aJTFOMUHHM, KEJIE30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIAbI M THUIPOKCH]IBI
metaiioB [-IIA rpynn, amtomunus, menu (1), umnka, xeneza (Il u
II), oxcuast yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TuCTas, a30THasd,

dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU3oBaTb CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMIPOTCKAHHA XUMHUYCCKHX

HpeBpaHICHI/If/'I B Pa3JIMYHLIX YCIIOBHUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHHUsI PEaKLUH, B

10
TOM YHCTIE:
10.1 peakIiit HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeH#e BBIUUCAT (IPOBOIUTH PACUETHI):
111 OTHOCHUTEJIHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 M0 YypaBHEHUSIM XHMHUYECKUX PEAKUUAd M HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEAreHTOB WU MIPOYKTOB PEAKIIUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  TO3HaHuUA (HaOmrolIeHue,
101 HU3MEpPEHHE, SKCTICPUMEHT, MOJICITUPOBAHNE) TTPU U3YUCHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy H
MIPEVIOKUTH MYTH €€ PEIICHUS
12 Oe3omacHOl pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' NOCYI0M 1 1abOPaTOPHBIM 000PY0BaHUEM
MpaBUJIaMy OE30MAaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIh3yEMBbIMU
B TIOBCEHEBHOM XKU3HH, IPABUIIAMH TOBEJICHUS B MENIAX cOepeKeHUs
123 37I0pOBbSl M OKpPY’KaIOIIEW NPUPOAHOW Cpelbl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3IEUCTBUS HA JKHMBBIC OPTraHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3ICHUCTBUSA
3 Hanuume mpakTUyecKknX HaBBIKOB TUIAHUPOBAHHS U OCYIECTBIICHUS
CIEeIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 W3y4YeHHUE M ONMCaHue (PU3UICCKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/ILI€CKI/IMI/I n XUMHNYCCKUMU SABJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOLIME IPU3HAKY POTEKAHNS XUMHUECKUX PEaKIIUM

13.2

M3y4eHHE CIIOCOO0B pa3JeIeHus cMecer

13.3

NOJlyY€HUE KHUCIOpOAAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOZIOPO/Ia U M3YyYEHHE €r0 CBOMICTB; MOJYyYEHHE YTIEKHUCIOTO rasa u

HN3YUCHUC CTO CBOI>'ICTB; MOJIYUCHHUC aMMHaKa U U3Yy4YCHHUEC €O CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHNE MHAUKATOPOB (;rakmyca, METHJIOpaHKa u
denondranenna) s ONpelesieHUs] XapakTepa cpeibl B pacTBOpax

KHUCJIOT U LIenoyei

13.6

WCCIICZIOBAHUE U  OMNHCAHUE CBOWMCTB HEOPraHMYECKUX BEIIECTB
Pa3IUUHBIX KJIACCOB; M3yYCHHUE B3aUMOJCUCTBHS KHCJOT C METaJIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TIOJTYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOIO MeTajlyla JApyrMM U3  pacTBoOpa  COJIU;
UCCleIoOBaHHEe aM(OTEPHBIX CBOWCTB THUAPOKCUAOB aTIOMUHUS U

UHKA

13.7

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TCMaM: «OCHOBHBIC KJIACCHI
HCOPIraHUYCCKUX COGHHHCHHﬁ)); ((:‘)J'ICKTpOJII/ITI/I‘IeCKaﬂ
JUCCOLIMAIIUsA «Baxneimye HeEMETaIabl H HUX COCOAUHCHUA,

«Baxkneinne MeTalIbl U UX COCIUHCHU»

13.8

XMMHYECKHE  OKCHEPHMEHTHI,  WIUIIOCTPUPYIOIINE  TPH3HAKU
NPOTEKAHUS peakifii MOHHOTO OOMEHa; KAaueCTBCHHbIE PEaKLUUH Ha
NPUCYTCTBYIOIIME B BOJHBIX DPAacTBOpax HOHBI XJOpHUA-, OpomH[-,
uomuna-, cynbdar-, docdar-, KapOOHAT-,  CHIMKAT-AHUOHBI,
THJPOKCHI-NOHBI, KaTHOHBI aMMOHHS, MarHus, KaJbLUs, aJIOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LIUHKA

14

YmMmenue:

14.1

MNPpEACTaBIATL PE3YyJIbTATbl SKCIICPUMCHTA B (l)opMe BBIBOIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'II/IIl U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIUBATL CBA3U MCKIY PCAIIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHNMH
SABJICHUSAMHU U ITPOLCCCaAaMU, NPOUCXOOAINIUMA B MaKpO- U MUKPOMHUPE,

00BACHATH MMPpUYUHBI MHOI‘OO6pa3I/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

HepBOHaanLHBIe XUMHNYECKHUEC ITOHATHUA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecei

1.2

ATOMBI © MOJICKYJIBI. Xumuueckue dyeMeHTbl. CHMBOJBI  XHMHYECKHX

JJICMCHTOB. HpOCTLIC H CJIOKHBIC BCIIICCTBA.

1.3

Xumudaeckas (bopMyJIa. BanenTtHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIEHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenpbHas aTOMHAs Macca.
OTHOCHTENLHAS MOJICKYJIsIpHad macca. Maccosas J0JI XUMHUYECKOI'0 3JIEMEHTA

B COCAMHCHNU

1.5

KomnyectBo BemiectBa. Monb. MomsipHas Macca. MonsipHbIE 00BEM Ta30B.

BianMocBs3n KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IUHHUIL BEIICCTBA

1.6

dumsnyecke 1 XUMHUYECKHE SBICHUS. XHUMHYecKas pcakuusa nu e€ ITPU3HAKH.

3akoH COXPAHCHUS MACChI BCIICCTB. XHUMHYECKHE YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOIII/I‘ICCKaH CHUCTCMa XHMHNUYCCKHUX OJIICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4eckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. Gu3nyeckuid CMbICI NOPSAJKOBOIO HOMEDA,

HOMCPOB IICPpUOJa U I'PYyIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JOYEK AaTroMoB TMepBbIX 20 XHUMHYECKHX DIEMEHTOB

[Tepuonunueckont cucremsl [JI.1. Menaeneena

23

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUoJIOB, Kaiusl, Kaiublldsa (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METAJIMYECKHUX W HEMETAUIMYEeCKMX CBOMCTB) M WX COCJUHEHHWHA B
COOTBETCTBHMU C TMIOJIOKEHHEM JJIeMeHTOB B Ilepuommdeckoit cucreme u

CTPOCHUCM UX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHast (monsipHass ¥ HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATETILHOCTh ~ XUMUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MerTtannuueckas cBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeTaJuInyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIIMYECKOM PEIIETKU U BUIA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeraiuibl u ux

COCIMUHCHHMUA. Mertamnsl 1 BX COCIMHCHUA

4.1

Krnaccupukamuss W HOMEHKIATypa HEOPTaHWMYECKHX COCIUHEHHUH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTepHBIC) u
HECcoJIeOOpa3yrolue; OCHOBaHWH (IMIENOYM W HEPACTBOPUMBIE OCHOBAHWS),
KUCTOT  (KUCIIOpOACOAepkalue © OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

@u3nyeckue M XHUMHUYECKHME CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/JIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

dusznueckue M XHMHUYECKHE CBOMCTBA MMPpOCTBIX BCHICCTB-MCTAJIJIOB: JIMNTHA,
HaTpusd, Kajlusd, Marovusa W KaJIbOWsA, aJJlOMUHUSA, JKCIIC3a. 9H€KTpOXI/IMH‘I€CKI/Iﬁ

pAx HaHpH)KeHI/Iﬁ MCTAJlJIOB

4.4

dusznyeckue U XMMHUUYECKHE CBOMCTBA BOIOPOJHBIX COCI[I/IHCHI/Iﬁ HEMCTAJIJIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMUAKA

4.5

du3nyeckue U XMMHUYECKHE CBOMCTBAa OKCHI0B HemeramioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(IV). Ilonydenue

OKCHJOB HEMETAJIJIOB

4.6

Xumunyeckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, uuuka, menu(ll) u

xenesa(ll, IT). [Tomydyenne oKCUI0B METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpE
TUAPOKCUIIOB ~ QJIIOMUHUSA, Kene3a, 1uHKa). [lomyueHue ocHOBaHuMid U

aM(pOTEepHBIX THIPOKCHUIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOJIOPOIHOM,
CEpHUCTOM, cepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yroiapHOH. Ocobbie
XUMUYECKHE CBOWCTBA KOHILEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquHe KHUCJIOT

4.9

OO6mue xuMuYecKue cBocTBa cpenHux coneil. [lomyuenue comeit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paclio3dHaBaHHUC BOJAOpOJad, KHCJIOPOJd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tonmyuenne amMMuaka, CepHONH M Aa30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI IMOJIYUCHHA MCTAJIJIOB




4.12

TI'enermueckas cBsI3b MCKAY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMudeckux peakiuid Mo pa3IuYHbIM MPU3HAKAM: IO YHUCITY H
COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemIoBoMy 3ddekry, 1o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX JJIEMEHTOB

52

TennoBoil A3 HeKT XMMUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

N SHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘—IeCKI/Ie YpaBHCHUA

53

OKHCIUTEITEHOBOCCTAHOBUTEIBHBIC PCaKIuru. OKHCIUTEIN U BOCCTAaHOBUTEIIU.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. SHCKTpOHHHﬁ OanaHc

OKHCIIMTEIILHOBOCCTAHOBUTCIILHOM pCakuuun

54

Teopus 3MEKTPOIUTHUECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DIEKTPOJIUTHI U

HCOJICKTPOJIUTEI. CunbHbIE U cIa0bIe QJICKTPOJIMTEI. CreneHb Jucconuanumn

5.5

PeaKI_[I/II/I HOHHOTO 0oOMeHa. YCJIOBHUSA IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06MeHa,

IIOJIHBIE ¥ COKPAILLEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XuUMHUS ¥ OKpyXKarolas cpeaa

6.1

BemectBa u marepuansl B INOBCEIHEBHOM KW3HM 4eloBeka. be3omacHoe
WCITOJIb30BAHHWE BEIIECTB M XWMHUYECKHX pPEaKIui B J1abopatopuu U OBITY.

HepBaS{ IOMOIIb ITPU XUMHUYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyKaromed cpefpl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa W BOJOEMOB), CIIOCOOBI €Tr0 MPEIOTBPAIICHHS
[Ipenenvuas momyctumass koHueHtpanus BemiectB (IIJK). Poap xumuum B
pelIeHUH HKOJOTHYECKUX TMpo0jeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pymi€cHue O30HOBOI'O CJI0s

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHUSI U UX COCAMHCHUH B
OBITYy, MEIWIIMHE, MPOMBINLICHHOCTH H CEJIBCKOM Xo3siicTBe. [IpuMeHeHue
METAIJIOB M CIUIAaBOB (CTanb, YYTyH, IIOPAlIOMUHUN, OpoH3a) B OBITY U
IPOMBINICHHOCTH MX COeMUHCHHM. [IoHITHE 0 KOPPO3UH METAJIJIOB, OCHOBHEIE

CIIOCOOBI 3aIllIUTBI UX OT KOPPO3UU

6.4

[TpuponHble HUCTOYHHKH YTIEBOIOPOAOB (yrojib, MNPUPOAHBIA ra3, HedTh),

MPOAYKTHI UX TiepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIJIEH, 3TaHOJI, TJINLEPHUH, YKCYCHAs! KHUCIIOTA).
[TonsATHE 0 OMONIOTMYECKN BAXKHBIX BEIIECTBAX: JKUpPaAX, OENKax, YriaeBoJax — M UX

POJIM B )XU3HU YCTIOBEKA




Pacuértnr:

7.1 1o popMyIamM XUMUIECKUX COCTMHEHUI
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B pACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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