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HHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 00mero oo6pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QenepaibHO paboueld MporpaMMel
BOCIIUTAHUS U C YYETOM KOHIEMIIMU MPEToAaBaHusl y4eOHOTro mpeaMera « X uMUs»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma mo XuMHUHU JaéT TpPEJCTaBICHHE O IENAX, OOleld CTpaTeruu
OoOy4eHHs, BOCIHMTAHHMS M Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
npeaMeTa, YCTaHABJIMBAET 00s13aTeNBHOE peaMETHOE coziepKaHue,
OpelycMaTpUBaeT paclpeiesieHe €ero mo KilaccaM W CTPYKTYpPUPOBAaHHUE IO
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHH, OIpeaeiseT KOJIUYECTBEHHBbIE U
KaueCTBEHHbIE XapaKTepUCTUKU COJlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHM C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU y4eOHOro MpoIlecca, BO3PACTHBIX
0COOEHHOCTEW O00ydwarouuxcsi, OmnpenensieT BO3MOXKHOCTU —MpeaAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TaKKe TPEOOBaHMIA K
pe3yabTatam 00y4deHUs] XUMUU Ha YPOBHE LIeJIed U3ydeHus MpeIMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JESTENbHOCTH OOYYAIOMIErocsi MO OCBOEHHUIO
y4eOHOT0 COJIepKAHMUS.

3HaHUWE XUMHM CIY>KUT OCHOBOM uisi (OPMUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeAcTaBiICHUN O MAaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib UrparoT (QopMUpYyEMble XUMHUEU MPEJCTaBICHUS O B3aUMONPEBPAILCHUAX
SHEPTrUM M 00 HSBONIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHHUS TI00aTbHBIX
npo0JjeM YCTOMYMBOTO Pa3BUTHSI UYEIOBEYECTBA — CHIPhEBOM, HHEPTETHUUECKOMH,
NUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MTPOOIEM 3PABOOXPAHEHHUS.

N3yueHne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JIJIT  CaMOpasBUTUSL |
dbopMupOBaHUS KYILTYPhI IMYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON TPAMOTHOCTH;

BHOCUT BKJaJ B (POpMUpOBAaHHME MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH
OoOy4JaromMXcs, HABBIKOB HX CAMOCTOSTEIbHOW Y4eOHOW JIeITEeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM KM3HU, TaK U B MPOGECCUOHATILHON JIeATEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3TJIS/Ia HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00 YyJaroIuXcs;

crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTEeCTBEHHO-
HAyYHBIM 3HaHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHbie HampaBlieHWs B OOYyYEHHHM XUMUU OOECTICUMBAIOTCS CIEIU(PUKON
colep)KaHMsl ~ y4eOHOro mpeaMeTa, KOTOPBhIM  SABJISETCAS  MeJaroruyecku



aJanTHPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAyKH XMMHH Ha OIpeAeIEHHOM dTare e€
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00IIIer0o oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOUIUMHKCS CHCTEMBI IEPBOHAYAILHBIX IMOHITHH XUMHH, OCHOB
HEOPraHWYECKOM XHMHUM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSATHH
OPraHUYeCKON XUMHH.

CtpykTypa coaepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHpOBaHAa HAa OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ mzydeHuto. CoJliep)kaHue CKJIAJbIBA€TCS W3 CHUCTEMBI
MOHATUIN 0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MMOHITHHA 0 XMMHYECKOMN
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIIUITY
MOCJIEIOBATEILHOI'O Pa3BUTUS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KAK OCHOBBI BCET'0 €CTECTBO3HAHMS

— Ilepuoanueckoro 3akona /l. M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

— YYEHHUS O CTPOCHUHU aToMa U XUMUUYECKOU CBS3H;

— TIPEACTABICHUM 00 DJICKTPOJMTHYCCKON JTUCCOIMAIIMKM BEIISCTB B
pacTBoOpax.

Teopernueckue 3HAHUA PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K JIpyromMy, BBITIONHSAS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEW MPAKTHUYECKOrO MPUMEHEHHUSI U TOITYyYECHUA
M3y4aeMbIX BEILECTB.

OcBoeHHME TMpOrpaMMbl IO XHMHH CIOCOOCTBYeT  (OpMHUpPOBAHHIO
MIPEACTABJICHUS] O XUMUYECKON COCTABIAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOW NPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METOJIaM TMO3HaHWS B Hayke. M3ydeHue XUMHUM MNPOUCXOAUT C MPUBICYCHHEM
3HAHUW U3 paHee M3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpyXarolHi MHpY,
«buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaccm.

[Ipy wu3yyeHUM XUMHHM TPOUCXOAUT (POPMHPOBAHME 3HAHUM OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTM COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIbHOCTA YEJIOBEKA M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaua yd9eOHOTO MpeaMeTa COCTOMT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUW — BaKHEUIUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
npuoOIIEHNH K HAayYHBIM MeETOAaM TMO3HAaHWS TIPU HM3YYCHUU BEIISCTB U
XUMHUYECKUX PeaKIui, B (GOPMUPOBAHUH U PA3BUTHH TO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-IIO3HABATENbHOM M y4eOHO-MCCIIEI0BATEIbCKON
JeSATeTbHOCTH, OCBOCHUM TIpaBUJI O€30MacHOro OOpallleHHs C BEIIECTBAMH B
MIOBCEITHEBHOM KU3HU.

[Ipu n3ydeHnn XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS BaKHOE
3Ha4YeHUE MPUOOpENH TaKue 1eH, Kak:



— (opMupoBaHHE WHTEIJIEKTYaTbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM aJIaNTHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJIICHHOCTh OOy4YeHUS] HA  CHCTEeMAaTHYeCKoe MpUOOIIeHUE
Oo0yJarommMxcss K CaMOCTOSTEIbHON MO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
MeToAaM IMO3HaHUsA, (POPMUPYIOIMIMM MOTHBALIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIieueHre yCI0BUM, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJarOITUMHUCS
OTBITAa Pa3HOOOPA3HON MEATETLHOCTH, TMO3HAHWS W CaMOITO3HAHUS, KITFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHIINI), UMEIONMNX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB JIESITEILHOCTH;

— (dopmupoBanre oO0mell (QYHKIMOHATBHON W  €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSACHATH W OIICHUBATh SBJICHUS
OKPYXKAIOMIEr0 MHpA, UCIOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHHU
XUMUH, TPUMEHITh MX MPU pEIIeHUH MNpoOdJieM B TMOBCEIHEBHOW XKU3HU U
TPYAOBOM JEATEIbHOCTH;

— ¢opMHupoBaHHWE y OOYyYaIOIUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHMMAHUS IIEHHOCTH XWMHYECKUX 3HAHWW I BBIPAOOTKH DKOJOTHUYCCKH
1eJIecCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENBHOCTH B LEIAX
COXpaHEHUS CBOETO 3/I0POBbsI M OKPY>KAIOIIEH MPUPOTHON CPEIIbI;

— pa3BUTHUE MOTHBALIUU K OOYYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCTINTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis U HANpPaBIEHHOCTH JajJbHEHIIETrO
0o0y4eHusl.

OOmiee YMCIIO YacoB, OTBEACHHBIX IS HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBiseT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B He/Ielo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIE XUMUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIBI. XHUMHYECKHE dJeMEHTbl. CHUMBOJIBI XUMHUYECKHUX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuUTEeNnbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi JoJisl XUMUYECKOI0 3JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3NYECKUE U XUMUYECKHUE SIBJIIEHUS. XUMHUUYECKasl pEAKLIUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémMamMu oOpallleHus ¢ 1abopaTOPHBIM O0OPYTOBAHUEM, U3YUCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJBI) U XUMHUYECKUX (TOpEHHUE CBEYH, MPOKaJIMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) npu HarpeBaHuu, B3aMMOACHCTBHE XKejie3a ¢ pacTtBopoM conu meau (11),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJICJIE MOJIEKYII
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3ieMeHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcunbl. [Ipumenenue xkuciopona. CrocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMUHU. TOIUIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nosryyeHus. Kucnorsl u conm.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  cosieoOpa3ywoniue (OCHOBHBIE, KHUCJIOTHbIC, aM{(OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuM. [lonmydeHne ocCHOBaHUM.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBS3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aUMOJICCTBUSL BEHIECTB C KHUCIOPOJAOM U YCIOBUS BO3HUKHOBEHHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO HMCIOJIb30BAHUE BHUEOMATEepUaioB), HaOIOAeHUE 00pa3IOB BEIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTpyieM ©  KaiubleM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCJIOT U LIENOYEH,
u3ydeHne B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(pOTEPHBIE OKCHUIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cucrtembl xumuueckux 3iaemMeHToB Jl. M. MenneneeBa. Ilepuonasl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Tepnonnueckoin cucremsl [[. U. MengeneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pAacTBOPaMHM KHUCJIOT M IIEIOYEH, IMPOBEICHUE OIbBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIMX eCTECTBEHHO-HAaYYHBIX
MOHATHUH, TaK W MOHATUM, SIBISAIOMIUXCS CUCTEMHBIMH ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEITUPOBAHNUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHHUE BEIECTBA, ra3, (GM3MUECKHUE BEIUYHHBI, ¢IUHHUIIBI
HU3MEpEeHHs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

I'eorpadusi: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE IOPOIHI,
MOJIE3HBIE UCKOMAaE€MbI€, TOILUIUBO, BOIHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYeCKas peakuus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBS3U. THUIMBI KPUCTAIUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJacCaM HEOPraHu4eCKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
W COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TerioBoMmy 3ddexTy, 1o
W3MEHEHHUIO CTEMEeHEH OKUCIICHUS XHMHYECKUX 3JIEMEHTOB, MO O0OpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[Tonatne o ckopocT XUMHUYeCKoW peakiuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOPATHUMBIX XUMHUYECKUX peakiusix. [IoHITHEe 0 TOMOreHHBIX M I'eTepOreHHBIX
peakuusx. [lonsatue o karammse. [lonsTue o xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIBPHO-BOCCTAHOBUTEIIbHBIC ~ PEaKIMH,  AJICKTPOHHBIM  OayaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKkuum. CocraBieHue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
xuMuyecko cBsizu. Crenenn auccoruanuu. CUiabHbIE U CIa0bIe SJIEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W coleil B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconuanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [IoHATHE O TUAPOIIU3E COTEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJIICHHE Ta3a, o0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEINbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBUE € MeETaJJIaMHM, HEMETa/llaMH, IejioyamMu). XJIOpOBOIOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYYEHHUsSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUcIOThl. CONMM CEPHOM KUCIOThI, KAYECTBEHHASI PEAaKLIMs HA



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrtepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdy4yeHue U npuMeHenue. Conu aMMOHuS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HHUTPATOB H COJIEH aMMOHHUSI B Ka4eCTBE MHMHEPAJIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Gu3HIeCKre U XUMHIESCKHIE CBOMCTRBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpymnmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAaHEHUE B NpHUPOAE, (HUIUUYECKHE U XHUMHYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojlyueHrue u mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [Ipobiempl 06€30macHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKalIIHe (PU3NYECKHE M XUMHYECKHE CBONCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOMIOIEHUE TIpollecca OOYIIIMBaHUS caxapa Moj JACUCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, (ochopa MU HUX COCAUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KauyeCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yUYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaiuioB. MeTayinueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocOOBI 3amuThl BX OT Kopposuw. CIuiaBel (CTallb, YyryH, JIOPTIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHME UMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMUYECKUE CBOICTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B IIpupoae. PU3nUecKrue U XUMUYECKHNE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aroma, HaxOoxX[eHHUE B Ipupone. Pusnyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXAeHUE B mnpupoae. Duznueckue Hu
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOWCTBaMH, M3YYEHHUE  PE3YyJIbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HCIIOJB30BAaHUE  BHUJIEOMATEpUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiublusig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(POTEPHBIX CBOWMCTB TUAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poias xumun B pemieHun 3K0I0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABBI METAIJIOB, TOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzammsi MEXIpPEAMETHBIX CBS3CH NMPU HM3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHHE KaK OOIMMX eCTECTBEHHO-HAayYHBIX
MOHATHM, TaK U TOHSATHUM, SBISIOMIMXCS CUCTEMHBIMH JIJIsI OTASIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIM (DaKT, rUmores3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUPUKALU, TMEePUOJNUYHOCTh, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeNb, SBICHUE, MAaPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

dusnka: MaTepus, aToM, DJJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIH],
U30TOIbI, PaJANOAKTUBHOCTH, MOJIEKYJa, AJIEKTPUUECKUN 3apsll, MPOBOJHUKH,
MOYIPOBOAHUKH, JTUIJCKTPUKUA, (POTODIEMEHT, BEIIECTBO, TEI0, O0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATTHYECKAS
pemérka, ciuiaBbl, (GU3NYECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJTHIIE.

buomorus: dorocuHTe3, npIxaHue, Omocdepa, dKOCUCTEMa, MHHEPAIbHBIC
yIOOPEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIEHBIC BEIECTBA.

I'eorpadust: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE IOPOIHI,
MOJIE3HBIEC MCKOIAeMbIE, TOIIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIIbBTATBI OCBOEHHUSA INPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3ylbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON JESITEIbHOCTA B COOTBETCTBUM C TPATUIMOHHBIMH POCCUMCKUMU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE  pe3yabTaThl  OTPAXalOT  T[OTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAay4YHOMY HACIEAMIO, MOHUMAaHUS 3HAYEHHsS] XUMHUYECKOW HAyKh B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHONW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITeNbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOH [€ATEIbHOCTH MpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUWE U TIIOCTYNKH CBOMX TOBAapHIlE C NO3ULIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUYECKHE NPEICTaBICHUS] O BELIECTBE U XUMHUYECKOW pEeaKIUu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKd M COCTaBIISIOLINE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NIO3HABATEIbHbIE MOTUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUI IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOr, JIOCTYIMHBIMH TEXHUYSCKHUMH CpPEJICTBAaMU HMH(POPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypEeHUsI),
HEOOXOJIMMOCTH  COOJIOJICHUSI TPaBWJI OE30MacCHOCTH TMPU  OOpaAIlCeHUU C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEIMETHBIX 3HAHUW TI0 XWUMHHW, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aJalTHPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, IMOJydaeMble MPH M3YYCHHH XUMHH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOT0 MBIILJIEHUS, YMEHHUS PYKOBOJCTBOBAThCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIINI, TUTIOTE3a, (haKT, CUCTeMa, MPOIIeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYJIATHBHBIEC), KOTOpbIE€ OOECIEeYnBaIOT (QopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIINUICHUS TPU OCBOCHUU
3HAHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEpHBIC
NpU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMH), HCTIOIb30BATh
HOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KpUTEpHUH ISl KIacCU(PUKAUA XMMHUYECKUX BEIIECTB U XUMHUYECKHX DPEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE TO3HAHWSA TOHATHS (MPEAMETHBIE U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHbIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIUu — MPU PENICHUH Y4eOHO-TT03HABATEBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9IaeMbIX MPOIECCAX U SIBJICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 110 TUIAHWUPOBAHWIO, OpPTaHU3AIMH W TIPOBEICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHeTa), KpUTUYECKH OICHUBATH MPOTUBOPEUYUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3a7]a4 OMPEAEIEHHOr0 TUIIA, MPUOOPETECHUE OMBITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOXHBIMU CXEMaMH, JharpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIIEH MPUPOIHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEACTaBISATh  NOJYYEHHBIE  pPE3yJNbTaTbl  [O3HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  TNPU  PEIICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIPEIEIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh UEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSTeNbHOCTh, BRIOUPATh HarbOonee d(PPeKTUBHBIC CITOCOOBI pEIIeHUs] yUeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalbHOd pabodeil mporpaMMonu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM D3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aToma, aToMHasi OpOuTalb, pPaanycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs (GopMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKHUCICHHUSI  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUU IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaThb cmbich Ilepumomumueckoro 3axkona JI. M. Mengeneesa:
JEMOHCTPUPOBAaTh TNOHUMAHHUE NEPUOJUYECKONM 3aBUCUMOCTU CBOMCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabMMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX JJIEMEHTOB: pAa3JIN4aTh TMOHSITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3MPOBATH CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEaKIMil, EeCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMH [0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKHX MOHSATHWA: XHWMHUYECKHM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIH  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE peaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIOTpOnus, aM(pOTEPHOCTh, XUMUYECKasA CBsA3b (KOBaJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATUH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHANICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COCAUHEHUH, TUN KPUCTAIIINYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas mnoArpymnmna (A-rpynma)» U «mo0odyHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0Ilee 4YUCIO DJIEKTPOHOB U
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(DUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPKAAA OIMCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHS pCaKIWH, IMOATBEPKIAIONIUX CYIIECTBOBAHKE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKHX TPEBpaIlleHUH B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUH;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAaKa U YIIIEKUCIIOro rasa);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIMi, eCTeCTBEHHO-HAYYHBbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KosanyecTBo yacoB
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 05 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH ' https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK

' peaKiuu https://m.edso0.ru/7f41837c

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 4 0 1 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon. Ilonarue o kucmorax 9 05 1 bubmuorexa [IOK

' U COJISIX ' https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edso00.ru/7f41837¢c
94 OCHOBHBIE KJIaCCHI 10 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edso0.ru/7f41837c

HWroro no pazneny 28

Paznen 3. Ilepuoauuecknii 3axon u [lepuoanyeckas cucrema xummnueckux 3jemMenToB /. U. MenneneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 8 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenpneneeBa. CtpoeHue atoma
XuMuYeckas CBA3b. BuGmorexa [IOK

3.2 OkHcHTe b HO- 12 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEIJIBHBIC PEAKIIHU

Hroro o pasxery 20 ]r?tI;IpGSHIP/Ir?wT:;:)(I)_[ $§f41837c
PesepBHOE Bpems 0 bubnrorexa LIOK

https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. bu6nuoreka [IOK
1.3 8 0 1
XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Pa3nea 2. HemeTanabl M X coelMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 0 1 bubmmorexa LIOK
' PyIHIBL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 3 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 14 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 17
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 9 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 9
PesepBHOE BpeMst 0 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne JlaTa mudpoBbIie
Tema ypoka Kontpoabnbie | IlpakTnyeckne p
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
BBoanslil nHCTpYyKTaxX 1o Th npu
pabote B kabunere xumuu. [Ipeamer
XUMHH. PoJib XUMUU B )KU3HU 1 0 0 bubmuorexa [IOK
yenoBeka. JlabopaTopHbIe ONBITHL 1. https://m.edsoo.ru/ff0d210c
O3HakoMJIEHUE C KOJUIEKITHEH
71a00paTOPHOI! MOCY 1B
Meroasl U3y4eHUs: XUMUU. bubnnorexa [IOK
1 0.5 0
CrapTOoBasi TMarHOCTHUKA https://m.edsoo.ru/ff0d227e
ArperaTHble COCTOSIHUSI BEILIECTB.
JlaGopatopusie onbIThl. 2. [IpoBepka
TepPMETUYHOCTH MpUdOopa st
MoJTy4eHus Ta30B. [IpakTrdeckas 1 0 0 bubmorexa IOK
v P . https://m.edsoo.ru/ff0d23dc
pabota Ne2. JlomamrHui
skcniepuMeHnT Habmoienue 3a
ropsiier CBEYOu
[TpakTrueckas padota Nel.
«3HaKOMCTBO € JJaOOpaTOPHBIM
obopynoBanueM. [IpaBuia TeXHUKH 1 0 1 bubmmorexa LIOK
PYA P https://m.edsoo.ru/ff0d26ca
0€30MacHOCTH NpHU paboTe B
XUMHUYECKOM KaOMHETEY.
duzndeckue IBICHUS B XUMHUH. 1 0 0 bu6mmoreka [IOK

JlaGopaTopHbI€ OMBITHI. 3.

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

O3HakoMJIeHHE C MUHEpaJaMH,
00pa3yromumMu rpaHurT. 4.
[IpuroroBneHue reTeporeHHOU
CMECH TIOPOLIKOB CEPBI € KEIE30M U
UX pa3JeleHne

[TpakTrueckas padota No2. Ananm3

bubnunorexa LIOK

6
IIOYBEL. https://m.edsoo.ru/ff0d2a6c¢c
7 ATOMHO-MOJIEKYJISIPHOE YUCHHE. bubmuoreka [IOK
XUMHUYECKHUE DIIEMEHTEI https://m.edsoo.ru/ff0d2be8
3HAKA XUMHAYECKUX DJIIEMEHTOB. Eub 1OK
HOJIMoTEKA
8 Hepuommiecias Tabmua 1.1, https://m.edsoo.ru/ff0d2a6¢c
Menaeneesa, CTpyKTypa
3HaKH XUMHAYECKHUX DJIIEMEHTOB.
9 Ilepuoanueckas Tadmuma JI.1 bubmorera [JOK
pHroa ra A https://m.edsoo.ru/ff0d2d50
MenneneeBa, 3HaUueHNE
bubmuorexa [IOK
1 X
0 MMHYCCKUC OPMYJIBI, HOHATHS https://m.edsoo.ru/ff0d2eae
bubnuorexa [IOK
1 XUMHHCCKHC HOPMYIIEL, SHATCHHA https://m.edsoo.ru/ff0d323c
bu6mmoreka [IOK
12 B
AJICHTHOCT, SHATCHHC https://m.edsoo.ru/ff0d350c
13 BanentHocTts, onpeneieHue bubmorexa LOK
» OTIPeAL https://m.edsoo.ru/ff0d5230
Xumuyeckue peakuu. [IpuzHaku u
YCJIOBHSI KX TTPOTEKAHUSI.
14 JlaGopaTopHBIEC OMBITHL 5. bubnnoreka [IOK

B3anmopericteue pacTBOpPOB
XJIOpUA HATPUSL U HOAUNA KaJIUs C
pacTBOpoM HUTpaTa cepedpa. 6.

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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[Tonyuenue ruppokcuaa meau(ll) u
€ro B3auMOJICHCTBUE C CEPHOM
KUCJIOTOMU. 7. B3aumoencTeue
pacTBOpa Cobl C KUCIOTOU

XUMUYECKUE YPaBHEHHUS
JlabopaTtopusie onbITHI. 8. [IpoBepka

bu6mmoreka [IOK

15 3aKOHA COXpaHEHUs Mavccm BEILIECTB httos://m.edsoo.ru/ff0d3a16
Ha IPUMEPE B3aUMOICHCTBHS
WENOYH U KUCIIOTBL.
XUMUYECKUE YpaBHEHHUS
JlabopaTtopusie onbIThL. 9. [IpoBepka
16 3aKOHA COXPAHCHHSI MACChHI BEIIECTB bubamorexa [IOK
. https://m.edsoo.ru/ff0d3b88
Ha TIpUMeEpe B3aUMOJICHCTBUS
ménoun u conu xenesa(lll)
TuIbl XUMUYECKUX pPEaKIui
17 JlaboparopHbie onbITHL. 10. bubnnoreka [JOK
Paznoxenune nepokcuaa Bogoposa ¢ https://m.edsoo.ru/ff0d5708
noMoIikio okcuaa Mapranma(lVv).
Tubl XUMUYECKUX pPeaKIui
18 JlaGopaTopHubie onbITHL. 11. bubnmnoreka [JOK
3aMelleHue KeIe30M MEU B https://m.edsoo.ru/ff0d3f34
MEJTHOM KyIopoce
19 [ToBTOpenue u 00001IEHUE TEMBI. bubnuorexa [IOK
[TonroToBKa K KOHTPOJILHOM padoTe. https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel bubnmorexa LIOK
«HayanpHbIE TOHATHS XUMUK) https://m.edsoo.ru/ff0d4290
bu6nunorexa LIOK
21 Bosayx  ero coctas. https://m.edsoo.ru/ff0d448e
22 Kucnopon. bubmmorexa [IOK



https://m.edsoo.ru/ff0d3a16
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[IpaxTrueckas padora Ne3.

https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
23 Honyuenue, codupare u 0 https://m.edsoo.ru/ff0d497a
pacro3HaBaHuE KUCIOpOa.
Oxcupsl. JlabopatopHblie onbIT. 12. bubnuorexa [IOK
24 . 0
[ToMyTHEHHE U3BECTKOBOM BOBI MPH https://m.edsoo.ru/ff0d4790
Bonopon. JTaboparopusie onbIt. 13.
o5 [Tonyuyenue Bogopoa npu 0 bubmuoreka [IOK
B3aMMOJICICTBUM LIUHKA C COJITHOMN https://m.edsoo.ru/ff0d4c4a
KHUCJIOTOU
[IpaxTrueckas pabora Ne 4.
26 [Momyuenue, cobupanue u 0 brbmrorexa LIOK
T ’ P https://m.edsoo.ru/ff0d4ae2
pacro3HaBaHUe BOJIOPO/A.
Kucnotsr JlabopaTopHsbie onbIT. 14.
27 Pacnio3naBanne KUCIIOT C TOMOIIBIO 0 bubmrorexa LIOK
B https://m.eds00.ru/ff0d4ddo
WHINKATOPOB
bubnunorexa LIOK
28 Con 0 https://m.edsoo.ru/ff0d4dd0
29 KonuvecTs BemecTBa. MomnspHas 0 bubmuorexa [IOK
Macca BeIleCTBa, TEOPUS https://m.edsoo.ru/ff0d50d2
30 KonuuecTs Bemecta. MosnsipHast 0 bubmuoteka [IOK
Macca BeIeCTBa, pacyEThl https://m.edsoo.ru/ff0d4dd0
31 Mounsipabiit 00BEM Ta30B. 3aKOH 0 bubnmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d4f42
Pacuétel o xumuueckum
39 YPaBHEHUSM, TEOPUS 05 bubnnorexa [IOK

HpOMe)KYTO‘IHaﬂ JUardoCTHuKa.
ﬂI/IaFHOCTI/I‘ICCKaﬂ KOHTpPOJIbHasd

https://m.edsoo.ru/ff0d542e
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paboTta

33

PacuéTel o xumuueckum
YPaBHEHUSIM, PELICHUS

bubnuorexa [IOK
https://m.edsoo.ru/ff0d55a0

34

Bopna. OcnoBanus. JlabopatopHsIit
onbIT. 15. 3MeHeHne okpacku
WHJMKATOPOB B ILEJIOYHOM Cpesie

bubmuorexa [IOK
https://m.edsoo.ru/ff0d5708

35

PactBopsl. MaccoBas nons
PacTBOPEHHOTO BEIIECTBA.
JlaGopaTopHBlii OonbIT. 16.
O3HakoMJIEHHUE C MpenapaTamu
JOMAaNIHEeW WiIN MIKOJIBbHON allTeyKH —
pacTBOpamu Mepokcuaa BOAOPOa,
CIIMPTOBOW HACTOMKU HOJA U
aMMHaKa.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d587a

36

[IpaxTrueckas padora NeS.
[IpuroToBneHue pacTBOPOB COJIEH C
UX 3aJJaHHOM MacCOBOM JIOJICH.
JloMalHuii 3KCIIEpUMEHT
BrlpamuBanue KpucTamuioB
AJTFOMOKAJIMEBBIX KBACIIOB WM
MEIHOr0 Kyropoca

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d59e2

37

O0001IeHHE ¥ CUCTEMATH3aIIHS
3HaHHH 110 TeMe «BakHelnme
MIPEACTABUTEIN HEOPTaHUIECKUX
BemecTB. KommuecTBeHHBIE
OTHOIIIEHUS B XUMUI)

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d5b40

38

KontpomnbHas padota Ne2.
«BaxHeiimme npeacTaBUTEN
HEOPTaHUYECKUX BEIIECTB.

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d5eba
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KonndecTBeHHBIE OTHOIIICHHS B
XUMUN

39

Oxcunpl. Knaccuduxanus u
cBoiicTBa. JIJabopaTOpHbIE OIBITHI.
17. B3aumogeicTBre OKCHUIA
Kayblus ¢ Bojou. 18. [lomyTHeHUE
HW3BECTKOBOM BOJIBI

bubmuorexa [IOK
https://m.edsoo.ru/ff0d6342

40

OcnoBanwus. Ux knaccudukanus u
cBoiicTBa. JlJabopaTOpHbIE OIBITHI.
19. Peakuus neiirpanuzanuu. 20.
[Tonyuenue runpoxcuaa meau(ll) u
€ro B3aUMOJICHCTBUE ¢ KUCIOTOH. 21.
Paznoxenue ruapoxcuna meau(Il)
IIPU HATPEeBaHUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0d664e

41

Kucnotsr: kimaccudukamus u
cBoiicTBa JJabopaTopHbIE ONBITHL. 22.
BzauMmoneiicTBue KUCIOT C
MeTauiaMu. 23. BzanmoeiictBrue
KHCIIOT C COJISIMH, TEOPHS

bubmuorexa [IOK
https://m.edsoo.ru/ff0d664e

42

Kucnotsr: knaccuduxanus u
cBoiicTBa JJabopaTopHbIe ONBITHL. 22.
BzauMmoneiicTBue KHCIOT C
MeTauiaMu. 23. B3anMoaelicTBre
KHCJIOT C COJIIMH, XMMHUYECKHUE
peakiuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

43

Comu. Knnaccudukanus u CBOMCTBA.
JlaGopaTopHbI€ OMBITHL. 24.
O3HaKOMJICHHE C KOJUIEKIIUEHN COJIEH.
25. BaumopeiictBue cynbdara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
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meau(ll) c xemezom. 26.
BianmozelicTBre coner ¢ COIIMM.
JemoncTpanus

Conu. Knaccuduxanms u cBoiCTBa.
JlaGopaTopHbIe OMBITHL. 24.
O3HaKOMJIEHHE C KOJUIEKIUEN COJeH.

bubnunorexa LIOK

44 25. BzaumopeiictBue cynbgara https://m.edsoo.ru/ffOdfee2

meau(ll) c xxkenezom. 26.
B3aumoaencTBue colieit ¢ CoAMMU.
['eHeTnyeckas CBS3b MEXKIY

KJIaCCaMHU HEOPTraHUYECKHUX BEIIECTB.

45 JlabopaTopHbIe ONBITHL. 27. bubamorexa [IOK

https://m.edsoo.ru/ffOdfee2
I'enetuueckas CBs3b Ha IPUMEPE
COEIMHEHUN MEJIH

46 [TpakTuueckas padota Ne6. Perenue bubnmnoreka [JOK
AKCIIEPUMEHTAJIbHBIX 3a/1a4. https://m.edso0.ru/00ad9474
O06o001IeHne U CUCTeMAaTH3aIIHs

47 3HaHUi 110 TeMe «OCHOBHBIE KIIACCHI bubamorera LOK

. https://m.edsoo.ru/00ad9b7¢c
HEOPraHMYECKHUX COCIUHEHHID)
KonTponbhas padora Ne3.
48 «OCHOBHBIE KJIACCHI HEOPTAHUIECKHIX brbmmorexa LIOK

. https://m.edsoo.ru/00ad9a50
COEIMHEHUI
EcrecTBeHHBIE cCEMelCTBA
XUMHYECKHX 3JIEMEHTOB.

49 AmdorepHocTs. JTabopatopHbie bubnnoreka [IOK
onbIThl. 28. [lonyuenue https://m.edso00.ru/00ad9ch2
aM(pOTepHOT0 TUAPOKCUIA U
HCCIIETOBaHNE €T0 CBOMCTB

50 OTtkpeiTHE MEHIe/IeeBbIM bubmuorexa [JOK
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MNEPUOANYCCKOro 3aKOHA.

https://m.edsoo.ru/00ad9ela

OcHOBHBIE CBCACHUA O CTPOCHUU

bubnuorexa [IOK

51
aTOMOB https://m.edsoo.ru/00ad9ffa
CTpoeHue AIeKTPOHHBIX 0007I0YEK

bubmuorexa [IOK
52 aTOMOB XMMHUYECKHUX dJIeMeHTOB 1-20
https://m.edsoo.ru/00ada52¢
B Tabmume J[.M1. Mennaeneena.

53 ITepuonnueckas cucrema /[ 1. bubmuorexa [JOK
Menneneena https://m.edsoo.ru/00ada52c
XapaKTepucTUKa XUMHUIECKOTO

54 DJIEMEHTA 110 €r0 MOJI0KEHUIO B bubmmorexa [OK

. https://m.edsoo.ru/00ada342
MEePUOIUYECKON CUCTEME, TEOPHSI
XapaKkTepucTuka XMMHUYECKOTO

55 3JIEMEHTA IO €T0 MOJ0KEHHIO B bubnmoreka [JOK
MEpUOJUYECKON cucTeMe, https://m.edsoo.ru/00ada6bc
BBIIIOJTHEHHE
3nauenue [lepuoanueckoro 3akoHa u

56 [lepunonnueckoii cuctemsl bu6mmoreka [IOK
XUMUYECKHX dy1eMeHToB .M. https://m.edsoo.ru/00ada824
Menneneena.

bu6mmoreka [IOK
57 Honnas xumMuueckas CBSI3b.
https://m.edsoo.ru/00ada96e
KoBasieHTHast XuMHuuecKas CBA3b bubnuorexa [IOK

58
KoBaneHTHas HenonsipHas CBS3b. https://m.edsoo.ru/00adb33c

59 KoBanenTHas noagapHas CBsA3b bubmorexa IOK

p ' https://m.edsoo.ru/00adb486
MerTtammnueckas XUMHAYECKAs CBS3b. BuG OK
HOJINOTEKA
60 JlaGopaTopHbIe OMBITHL. 29. 1

HsrorosieHne MoIeu,

https://m.edsoo.ru/00adaab8
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WJUTFOCTPUPYIOIIEH 0COOEHHOCTH
METAJUINYECKOU CBA3U

Creneup okuciaeHus. Pemenne

bu6nunorexa LIOK

61 npaxkaenuii no teMe «CTeneHb
yrip https://m.edsoo.ru/00adac34
OKHCJICHHUS, ITOSICHEHUS
CreneHn okucienus. Pemenue

62 npaxxaeunii no reme «CTerneHn bubmorexa IOK
yrip https://m.edsoo.ru/00adaab8
OKHUCIICHUS», pEIICHUS

63 OKHCIUTENTBHO-BOCCTaHOBUTEIIbHBIE bubmmorexa [IOK
pEAKLHH. PEIICHUE YIPa)KHEHUH. https://m.edsoo.ru/00adaab8
VrpaxHeHus: B COCTaBICHUHU

64 OKHUCJIUTEIHLHO- BOCCTAHOBUTEIILHBIX bubmorexa LHOK

N https://m.edsoo.ru/00adae28
peaKIuil.
O000111eHHE U cUCTEMAaTU3ALL
3Haaui mo remam «I13 u [ICXD JI.1.

65 MenpeneeBa U CTPOCHHUE aTOMa» U bubnnoreka [IOK
«CTpoeHue BellecTBa. https://m.edsoo.ru/00adb076
OKUCIUTETBHO-BOCCTAHOBUTEILHEIE
peaKIum.

[Iposepka 3nanuii no teme: «I13 u
IICX5 I.1. MenneneeBa u
66 cTpoenne atoMa» U «CTpoeHue bubmmorexa [IOK
p p https://m.edso0.ru/00adb076
BenrecTsa. OKUCIUTEILHO-
BOCCTAHOBUTEJILHBIC PEAKITHI.

67 JnarHoctuueckas HTOroBas bubnnorexa [IOK
KOHTpoJIbHas pabora/BITP https://m.edsoo.ru/00ad9ch2

68 O06001eHne, MOBTOPEHUE OCHOBHBIX bubmuorexa [IOK

pa3aenoB XUMUHU § Kiiacca

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




9 KVIIACC

KoaunuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
OO6muit unctpykTax no I1Th.
Ilepuoanueckuii 3aKOH U
1 MIEPUOANYECKAS CUCTEMA XUMHUYIECKUX 1 0 0 bubmmorexa [IOK
P https://m.edsoo.ru/00adb59e
anemeHnToB J[.M.MenneneeBa B cBeTe
YYEHHSI O CTPOCHUH aTOMA.
XapakTepucTuka XMMHIECKOTO
5 3JIeMEHTa Ha OCHOBAaHHUH €TI0 1 0 0 bubmuorexa [JOK
nosioxkeHus B [lepuonnueckoii cucreme https://m.edso00.ru/00adb6b6
. . Menneneesa.
Knaccudukanust HeopraHu4ecKux
3 BEIICCTB M UX HOMEHKJIATYpa 1 0 0 bubmorexa LIOK
pa. https://m.edso00.ru/00adb7e2
bunapssle coenuHEHUS.
Knaccuduxanuus HeopraHMuecKux
4 BEUIECTB U UX HOMEHKJIATypa 1 0 0 bubamorexa [JOK
ypa. https://m.edsoo.ru/00adbac6
MHOT0371eMEHTHBIE COSTUHEHUS.
Knaccuduxkanus HeopraHHYeCKUX
5 BELIECTB 10 arpEraTHOMY COCTOSIHUIO U 1 0 0
PacTBOPUMOCTH.
Knaccudukanmsi XuMHUECKUX PEaKIHii
0 YKCITy U COCTaBY PEareHTOB U
bu6nunorexa LIOK
6 00pa3yroIuXCs BEIIECTB. 1 0 0

Jlaboparopusriit onbiT (JI.0.) JI.0.Nel
«B3anMomencTBe aMMHUaKka u

https://m.edsoo.ru/00adbch0
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xJ0poBogopoaa», JI.o. Ne2 «Peakius
HEUTpATA3ALIHI.

Knaccuukanmst XaMUYIeCKUX PeaKIIHid
10 pa3Iu4HbIM OCHOBaHMSM. JI.0. Ne3
«Habmonenue temioBoro s dexra
peakuuu HeuTpanuzarumy. J1.0.Ned
«B3anMo1eiicTBUE CEPHOM KUCIIOTHI C
okcuaoMm meau (H)». JI.o.Ne5
«PaznoxeHne nepokcuia BoJOpoa ¢
MOMOIIbIO KaTanas3bl KapTodens

bubnunorexa LIOK
https://m.edsoo.ru/00adbe9a

[TonsATHE O CKOPOCTH XMMUYECKOM
peakiuu. Karanus. JI.0.Ne6
«3aBHUCUMOCTb CKOPOCTU XMMHYECKOM
pEeaKIuu OT IPUPOJIBI PEATHPYIOIINX
BEIIIECTB HA MIPUMEPE B3aUMOICHCTBHS
pacTBOpPOB THOCYIb(haTa HATPUS U
xJiopuja 6apusi, THOCY/Ib(aTa HATPHS U
COJITHOM KUCTOTED». JI.0.Ne7
«3aBHCUMOCTb CKOPOCTU XMMHYECKOMN
peaKIuu OT MPUPOIBI METAIIIOB TIPH UX
B3aNMMOJIEHCTBUHU C COITHOM
kucioroi». JI.o.Ne8 «3aBucumMocTn
CKOPOCTH XMMUYECKOW PEaKlUH OT
MPUPOBI KUCIOT MPU B3aUMOIEHCTBUH
HX ¢ xene3om», J1.0.Ne9 «3aBucumocTs
CKOPOCTH XUMUYECKOU PEaKIUH OT
temneparypb». JI.o.Nel0
«3aBUCUMOCTb CKOPOCTU XMMHYECKOM
peakuuu oT KoHueHTpauuy». JI.o.Nel 1

bu6nuorexa [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adbe9a
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«3aBHCUMOCTh CKOPOCTH XUMHYECKOMN
peaKIuu OT TIOMA TN
CONPUKOCHOBEHUS Pearupyromnmx
BemecTBy. JI.0o.Nel2 «3aBucumocTh
CKOPOCTH XMMUYECKOW Peakluu OT
KaTaau3aTopay.

Bxonnast kouTponsHast padota Nel mo
teme "[loBTOpeHue u yriayoneHue
3HaHUI OCHOBHBIX pa3zesioB Kypca 8
Kyacca"

but6mmoreka [JOK
https://m.edsoo.ru/00adcade

10

DNIEKTPOIUTHYECKAS JTUCCOIIHAITHS.
J1.o.Nel3 «/Iucconmanus ciiadbix
AIEKTPOJIUTOB HA MPUMEPE YKCYCHOM
KHCIIOTBI».

bu6nuoreka [IOK
https://m.edsoo.ru/00adcd68

11

OCHOBHBIE ITOJIOKECHHS TEOpUHn
3J'I€KTpOJ'IPITPI‘I€CKOI>i Jucconuanmnu.

bubnunorexa LIOK
https://m.edsoo.ru/00add448

12

XUMHUYECKUE CBOMCTBA KUCIIOT KaK
anekTponuToB. JI.0.Nel4 «M3meHeHne
OKpacKH UHJIUKATOPOB B KHUCIOTHOU
cpener. JI.o.Nel5 «Peakuus
HEUTpaJIM3alUK pacTBOpPA IIEI0YN
paznuuHbIMU Kuciaotamuy. JI.o.Nel6
«ITonyuenne ruapokcuaa meau (11).u
€ro B3aMMOJECICTBUE C PA3ITUYHBIMU
kuciotamm». JI.o.Nel7
«B3anMo1eiCTBUE CUIIBHBIX KUCJIOT C
okcuaoM meau (11)». JI.o.Nel18-20
«B3aumMoencTBre KUCIOT C
Metauiammy. JI.o.Ne21 «KavecTBeHHas

bubnunorexa LIOK
https://m.edsoo.ru/00add5d8
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peakius Ha kKapOoHaT-nuoH». JI.0.Ne22
«ITonydeHne cTyaHs KPEMHHUEBOU
KUCIIOThDY. JI1.0.No23 «KauectBenHas
peakius Ha XJIOpHUJ - WK Cyab(arT-
HOHBD».

13

XuMUYecKre CBOMCTBA OCHOBAHUH KakK
31eKTposuTOB. JI.0. Ne24 «3menenue
OKpacKH UHJIUKATOPOB B IICIIOYHOU
cpeae». J1.o.Ne25 «B3aumoperictue
IIEJIOYEH C YTIICKUCITBIM Fa30M.
J1.0.Ne26 «KauecTBeHHas peakiusi Ha
KaTHOH aMMoOHUA». JI.0.Ne27
«[Tonyuenne ruapoxcuna meau (1) u
ero pasnoxenue». J1.0.Ne28
«B3anmozeiicTBre KapOOHATOB C
KHCJIOTaAMU.

bubmmoreka [JOK
https://m.edsoo.ru/00add8b2

14

XUMHUYEeCKHE CBOMCTBA COJICH KaK
31eKTposUTOB. JI.0 Ne29
"B3anmopeiicTBre kapOoHaTa Kalblus
¢ azoTHoM kucaoTo, JI.o. Ne30

«[Tonyuyenue ruapoxcunaa xemnesa(lll)».

Jl.o. Ne31 «BzaumMopaeiicTBue xeinesa ¢
pactBopoM cyibdata meau (I1)». §8,
KOHCTIEKT

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

15

I'maponus coneil.

bubmmoreka [JOK
https://m.edsoo.ru/00addd12

16

[Ipaktuyeckas padota Nel. "Pemenue
SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME
«INEKTPOIUTUYECKAS TUCCOLUALIUSN"

bu6nunorexa LIOK
https://m.edsoo.ru/00addbfa
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O000111eHrEe HCUCTEMATU3 A3 HAHUI

17 10 TeMe «XUMHUYECKHE PEaKINH B Brbmmorexa LIOK
beakd https://m.edsoo.ru/00addecO
pacTBopax».
bubnunorexa LIOK
18 OO1m1as XxapakTepuCTHKa HEMETAILIOB. httos:/m.edsoo.ru/00addfe?
19 OO01mas xapaKTepuCTHKa 3JIEMEHTOB bubnmoreka [JOK
VIIA - rpymibl rajJoreHos. https://m.edsoo.ru/00ade104
Coenunenus ra—noreHos. JI.0.Ne32
20 «Pacmo3HaBaHue TaloreHuI-HOHOBY bubamorera LOK
A ' https://m.edsoo.ru/00ade348
§12, KOHCIIEKT
[Tpaktuueckas padota Ne2 «3ydennue bubnnoreka [JOK
21 . .
CBOWCTB COJISTHOM KUCJIOTBD) https://m.edsoo.ru/00ade488
bu6nunorexa LIOK
22 X . .
atbKorentl. Cepa https://m.edsoo.ru/00ade64a
CepoBonopon u cynbduasl. JI.0.Ne33
23 [Tonydenue cepoBogOpOa peakuen bubnnoreka [JOK
oOMeHa MeXy Cylb(UIOM Kene3a U https://m.edsoo.ru/00ade64a
pa30aBIeHHON cepHOM KHCIOTON".
KucnopoiHble coeiMHEHUs CEPHI.
24 JI.0.Ne34 «KadecTBeHHBIC peaKIMK Ha Bubmmorexa [IOK
U P https://m.edsoo.ru/00ade802
CyIb(aT-uOHBD.
Kucnopoanbie coequHEHHSI CEPBI.
CepHucras KUCIIOTA, CYIb(QUTSHI,
o5 KayeCTBEHHAs peakliys Ha CYJIb(UT - bubnmnoreka [JOK
noH. CepHasi KHCIIOTa, CYIb(aThI, https://m.edsoo.ru/00adea28
KaueCTBEHHAs peakius Ha Cyibdart -
HOH.
26 [TpakTrueckas padota Ne3 «3ydenue bubmorexa LIOK

https://m.edsoo.ru/00adec8a
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CBOMCTB CEpHOM KUCIOTBD».

OO6m1as xapakTepHUCTHUKA SJIEMEHTOB

bubnuorexa [IOK

27
VA - rpynnsl. A30T. https://m.edsoo.ru/00adec8a
Ammmak. Comu ammonus. JI.0.Ne36

28 «KauecTBeHHas peakius Ha KATUOH bubmorera [JOK

pearh https://m.edso0.ru/00adeea6
AMMOHHS.
[paktuyeckas pabora N4
29 «ITonydyeHne aMmMuaKa M U3y4CHUE €TO bubmorera [JOK
N i i https://m.edso0.ru/00adf004
CBOMCTBY.
[TpomexyTOUHBIN
30 KOHTPOJIb. JliarHocTHYeCKast bubmorexa LIOK
TPOIE- https://m.edso00.ru/00adf180
KOHTpOJIbHAs paboTa

31 Kucnopoanbie coequHeHus a3oTa. bubmuorexa [IOK
Okcunrl a3ora. https://m.edsoo.ru/00adf306
KucnopoaHbie coeqMHEHHS a30Ta.

39 Kucnoter u ux comu. JI.0.Ne37 bubmuoreka [IOK
«XUMHYECKHE CBOMCTBA a30THOM https://m.edso0.ru/00adf518
KHCJIOTBI, KaK AJICKTPOJIUTAY.
®ocdop u ero coenunenus. .J1.0.Ne38

33 «KauectBeHHbIe peakuuu Ha pocdat- bubmorexa [HOK

p https://m.edsoo.ru/00adf68a
HOH».

34 OO6m1as XxapakTe "pUCTHKA FJIEMEHTOB bubnmoreka [JOK
IVA - rpynmbl. Yriepon. https://m.edsoo.ru/00adfc20
Kucnopoanasie coequHEHUS yriepoaa.

35 JLo N0§9H««Hon qleHe u C;:ﬁch:l bubmorexa OK

T y https://m.edsoo.ru/00adfd9c
YTOJILHOUM KUCIOTBIM.
36 [TpakTuueckas paborta No5 bubnmnoreka [JOK

((HOqueHHe YTJICKUCIIOrO rasa.

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

KauecTBenHas peakuus Ha kKapOoHaT -

HUOHBD»
bubmuorexa [IOK

37 .

YTIeBONOPOAE! https://m.edso0.ru/00ae006¢
Kucnoponcoaepxaiue opranudeckue bubnuorexa [IOK

38
COEeIMHEHMS. https://m.edsoo.ru/00ae027¢e
Kpemuuii u ero coenunenus. JI.0.Ne40

39 "B3anmoeiicTBIE MpaMopa ¢ COJSTHOM bubmmorexa LOK

fI” pamop https://m.edsoo.ru/00ae054e
KHCIJIOTOM".
40 CunukaTtHasi IPOMBIIUIEHHOCTh bubamorera LOK
P ) https://m.edsoo.ru/00ae080a
bubmuorexa [IOK
41 I1
OTTYHICHHE HEMETAIIOB https://m.edsoo.ru/00ae0bf2

42 [Tony4yenue BaKHEHIIUX XUMHYECKUX bubnnorexa [IOK
COECIUHEHNN HEMETAILIIOB. https://m.edsoo.ru/00ae0el18

bu6mmoreka [IOK

4 .

3 OO1mast XapaKTepHCTHIE METAIIOB https://m.edsoo.ru/00ae103e
XUMHUYECKUE CBOMCTBA METAJIIOB, UX
44 AKTUBHOCTb, BOCCTAHOBUTEIHHBIC bubamorera LOK
. ’ https://m.edso00.ru/00ae1156
CBOIiCTBA.
XUMHYECKHE CBOMCTBA METAJIJIOB,

45 0011Me XUMUIECKUE CBOMCTBA. bubnuorexa [IOK
Jl.o.Ne41 «BzaumoneiicTBue xenesa c https://m.edso00.ru/00ae1156
pactBopoMm cynbdara meau(ll)». .

46 OO6m1as xapakTepHUCTHUKA DJIEMEHTOB bubnmnoreka [JOK
|A-rpynnsl. . https://m.edso00.ru/00ae1278

47 OO01mas xapakTepucTHKa d11eMeHTOB |A bubnuotexa [IOK

- F'PpYIIIbI, UX COCAUHCHUS.

https://m.edsoo.ru/00ael14b2



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

bu6nmoreka [IOK

48 OOuwas xapaxrepucThia IA-Tpyms. https://m.edso00.ru/00ae14b2
Oo6mas xapakrepuctuka || A-rpymmsl,

49 ux coenuuenus. JI.o.Ne42 «Ilonyuenne bu6muoteka [IOK
M3BECTKOBOM BOJIBI U OIBITHI C HEWY. https://m.edsoo.ru/00ae15e8
§31, KOHCIIEKT.

50 JKEcTKOCTE BOIBI U CIIOCOOEI €€ bu6nunorexa [IOK
YCTpPaHEHHS. https://m.edsoo.ru/00ae15e8

51 [paktuyeckas padora Ne6 «OKEcTkocTb
BOJIBI M CIIOCOOBI €€ YCTPaHEHUS.

. bubnuotexa [IOK

52 ATIOMUHHH 1 €TO COSIHMHEHH. https://m.edso00.ru/00ae1886
Keneso u ero coeguHeHUs.

XapakTepHucTrKa, CBOICTBA JKene3a.

53 J1.0.Ne43 «Ilonmyuenne ruipoKCUaOB bubnmoreka [JOK
xenesa(ll) u (11)».J1.0.Ne44 https://m.edsoo.ru/00aelae8
«KadecTBeHHBIC peaKkliy HA KATHOHBI
Keresan.

54 2Keneso u ero coeMHEHUS. bu6nmoreka [IOK
CoenuHeHus xejesa. https://m.edsoo.ru/00aelc64
[paktuyeckas pabora Ne7. Pemenne

55 SKCHEPUMEHTANBHBIX 33]1a4 110 TEME bubmnorexa [IOK

https://m.edsoo.ru/00aelc64
«MeTtambiy.

56 Koppo3zust metamioB u criocoObl bubnmnoreka [JOK
3aIIMTHI OT HEE. https://m.edso0.ru/00ae1d86

57 Meransl B mpupoge. Ionsrtue o bubmunorexa [IOK
METAJLTyprUH. https://m.edso00.ru/00ae35e6

58 Mertamnsl B ipupoje. [lonsitue o



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

MCTaJLIypruu. BI/II[BI
MCTAJLUTYPru4€CKOro nmpomnsBoJCTBaA. .

59 Konrtponsnas pabdora 3 o teme 1 bubnmorexa [IOK
«MeTtamsy. https://m.edso0.ru/00ae3de8
. bubmuorexa [IOK
60 XUMUYECKUH COCTaB IUIAHETHI 3eMIIS.. 1 httos://m.eds00.ru/00ae1750
61 OxpaHa OKpy>Karomiei cpeibl OT 1
XUMHYECKOTO 3arpsi3HEHUS
62 Bemecrna. 1
bubmmoreka [JOK
63 XUMHHECKHE PEAKLH. 1 https://m.edsoo.ru/00ae3f50
OCHOBBI HEOPTAaHUYECKOM XUMUH, bubnuorexa [IOK
64 1
IIPOCTHIE BEILECTBA. https://m.edso00.ru/00ae4270
65 OCHOBBI HEOPraHUYECKON XUMUH, 1 bubnmoreka [JOK
CJIOKHBIE BEIIECTBA. https://m.edso0.ru/00ae4270
[ToBTOpeHNe 1 0600IICHKE TIO KYpCY. bubnnoreka [IOK
66 . 1
[MonroroBka Kk KOHTPOIBHOU paboTe. https://m.edso0.ru/00ae0dOa
N TOroBbIil KOHTPOJIB.
Juarnoctuueckas KOHTpOJbHas padboTa bubmuorexa [IOK
67 . 1
4 (uToromast 0 Kypcy OCHOBHOM https://m.edso0.ru/00adb33c
IITKOJIBI).
O000111eHHE U cUCTEMATU3ALMSL
3HAHHH. AHAIU3 THarHOCTHYECKOU bubmuorexa [IOK
68 - 1
KOHTPOJILHOM paOOThI (MTOTOBAS 110 https://m.edso00.ru/00ad9ch2
KypCY OCHOBHOM IIKOJIBI).
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHUA»

1.1

pacKpeIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHH: aTOM,
MOJICKYJIa, XUMHUYECKHA O3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOIHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAS aTOMHAas M MOJICKYJISIpHAs Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JO0JiI XUMHUYECKOTO
DJIEMEHTAa B COCJUHCHUHU, MOJSIPHBIA OOBEM, XMMHYECKas PEaKius,
KknaccuuKanms — peakiMii:  peaKklMu  COCAMHEHUs,  pPeaKluu
pa3joKEHUs, peaKkIud 3aMEIICHHs, PEaKIUMH OOMEHa, 3K30- |
SHJIOTCPMHYCCKHAE PEAKIMH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBOp,

MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI|sl) B pacTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATHUA H

MPUMCHSATH OTU MMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIGHI/If/'I

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JJIsl COCTaBJICHUS (HOpMYI

BEILECTB U YPABHECHUN XUMUYECKUX pPEaKIU

1.4

pacKpbIBaTb CMBICJI 3aKOHOB COXPaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIAPHOTIO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OmnpeacIsATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCIMHCHUAX

1.6

KJacCU(UIUPOBATh XMMHUYECKHE peakuuu (110 YHUCIYy U COCTaBY

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAaCChL

BCIICCTB




1.8

BBIUUCIIATH MACCOBYHO JOJJIO XHUMHYCECKOTO 3JIEMCHTA II0 (bopMyne

COCIHNHCHUS,

1.9

BBIYHCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIIO/IEHUE,
U3MEpEeHue,  MOJEIMpPOBaHHE,  OSKCIEPUMEHT  (peajbHblli U

MBICJIEHHBIN )

Ilo Teme: «BaxHenmme npeacTaBUTEIN HEOPraHUYECKUX BEILIECTB)

2.1

pacKpbiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSATHUH: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

2.2

OTpeeNATh MPUHAIC)KHOCTh BEIIECTB K OINPEeAeNEHHOMY KIaccy

coelrHeHu# no hopmynam

2.3

KJIACCU(PUITUPOBATh HEOPTAHUYECKHUE BEIIECTBA

24

XapaKTepu3oBaTh (OMUCHIBATH) OONME XHMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpPXkAasi OMHCAHHE MpPUMEpPaMU

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUA

2.5

2.6

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU HPOTCKAHUA XUMHUYCCKUX

IpEeBpaIleHUH B Pa3IMYHBIX YCIOBHUIX

cleloBaTh IpaBWIaM TOJb30BAaHUS XHUMHUYECKOM TOCylod H
7ab0paTOpHBIM 00OpY/IOBAHHEM, a TaKXKe IpaBUjaM OOpaIleHus ¢
BEUIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH 110 BBIIIOJHEHUIO
Ha6opaTopH51x XUMHWYCCKUX OIBITOB IIO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BemiecTB (BOJOpPOAA M KUCIIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNPENEIEHHON MacCOBOM JIOJIEM PacTBOPEHHOIO
BCIICCTBA, INIAHUPOBATHL U MPOBOJUTH XUMHUYCCKUC SKCIICPUMCHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KUCJIOT C TIOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MMpOBOAUTD paC‘léTBI 0 YpaBHCHHUIO XUMHUYIECKOMN pcaknuu

I[To Tteme: «llepuoamyeckuii 3akoH u Ilepuogmyeckass cucrema
xumuueckux ssemeHtoB J[. M. MenneneeBa. CtpoeHune aTOMOB.

Xumudeckas cBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pe€akuuun»

3.1

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX MOHATHUN: SApO aTtoma,
JIEKTPOHHBI CIIOW aToMa, aToMHas OpOuTandb, paJuyCc aroma,

XUMHYCCKasA CBA3b, MOJIKIpHAd W HCIOJISIPHAA KOBAJICHTHAA CBA3b,




QJICKTPOOTPULATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KATHOH, 4aHUWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTI) XHUMHUYCCKHUE DJICMCHTbBI

3.3

OMHCHIBAThL M XapaKTepu3oBaTh TaOnmmuHyto (Gopmy [lepuomndeckoit
CHUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» u  «nobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIbIIHEY NEpUOAbI

3.4

packpbiBaTh cmblci llepuogudeckoro 3axkoHa J[.MI. Menneneesa:
JIEMOHCTPUPOBATH TOHUMAHUE NIEPUOAUYECKOMN 3aBUCUMOCTU CBOMCTB
XMMHMUYECKHX DJJIEMEHTOB OT HX nosoxeHus B Ilepuonmdeckoit

CHCTCMC

3.5

COOTHOCUTh  OOO3HAYCHMs, KOTOpbIE HMMEIOTCS B TaOiwuIe
«Ilepuoanyeckas cucreMa XUMHAYECKHUX 3JIEMEHTOB J.N.
MeneneeBay ¢ YHCIOBBIMA XapaKTEPHCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX OJIEMEHTOB (COCTaB H 3apsj sapa, oO0IIee YHCIIO

AIIEKTPOHOB U PACTIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeacCiTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6HHaprIX

COCOMHCHUAX

3.7

Omnpeac/iTb BUJ XUMHUYECKOMN CBSI3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
MpoBePsSIeMOTr0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Ilo Teme: «BemecTBO 1 XUMHUUYECKask PEAKLIUS

1.1

pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX IIOHSATHUI: pPacTBOD,
AIIEKTPOJIUTBL, HE3JIEKTPOJIMTHI, DJIEKTPOJIUTHUECKAs IUCCOLMALIMS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHE,
o0OpaTtumble " HeoOpaTHMBbIe peakuumy,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuuy, OKHCJIUTEIND,
BOCCTAHOBUTENb, OKHCJIEHUE W BOCCTAaHOBJICHHUE, aJUIOTPOIMS,
aMpOTEepHOCTh,  XMMHUYECKas  CBA3b  (KOB&JIEGHTHAs, HWOHHaf,

MeTaJJIn4eckas), KpUCTAJJIMYecKas peméTka, CIUIaBbl, CKOpPOCTb




1.2

XUMHYECKOU pcaknuuu

HIUTIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MMOHATHHA H

IMPUMCHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISAITh yPaBHEHUS 3JIEKTPOJUTHUYECKON AMCCOLMALMN KHUCIIOT,
LIeJIOYEH WM COJIEM, IOJIHBIE M COKpAIEHHBIE YPABHEHUS DPEaKLHN

WOHHOI0 0OMeHa

1.4

pacKpbIiBaTh CYHIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKL[I/Iﬁ

NMoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OanaHca dTHX peaKI_II/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YpaBHCHHUIO XHUMHYECKOHN pCaKnu

ITo temam: «HemeTamasl U UX coequHeHUSI» U «MeTamiabl U UX

COCOAMHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) O0IIME U CTICTIM(UIECCKUE XUMUIECKUE
CBOMCTBA TPOCTHIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkAasi OIMHUCAHUE
MpUMEpaMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIIMX

XAMHYECKHX PEaKLUn

2.2

COCTaBJIAATh YpPaBHCHHA peaKLII/IfI, MOATBCPKAAOIHNX CYHICCTBOBAHNC

T€HETUYECKOH CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHU,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBUAX

24

CJIEIOBAaTh TpaBWJAM  TIOJb30BAHUS XHUMHYECKOW TIOCYIOH U
1a00paTOpHBIM O00OPY/IOBAHUEM, a TaKXKe IpaBUjaM OOpalleHus C
BCIICCTBAMHU B COOTBETCTBUM C HHCTPYKHOHUAMU 110 BBIIIOJIHCHUIO
Ha60paTOprIX XUMHWYCCKUX ONBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEMIECTB (AMMHUAKa M YTIEKHUCIOTO ra3a)

2.5

OPOBOJUTH PEaKIHUM, MOATBEPKIAIONIME KAayeCTBEHHBIH COCTaB
pPa3NUYHBIX BEIIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHUJ-,
Opomuza, wuonupa, kapbonar, ¢docdar, cuaMKaT,  Ccyabdart,
THIPOKCHUIMOHBI, KaTHOHBI aMMOHHS, MOHBI M3YYEHHBIX METAJIIOB,

MPUCYTCTBYIOIINEC B BOAHBIX pACTBOpAX HCOPIraHUUCCKUX BCIICCTB

[To Teme: «XUMHUS U OKPYXKAIOIIAs cpeaar

3.1

pacKphIBaTh CMBICII OCHOBHBIX Xumudeckux nousatuil: [IJIK

BCIICCTBA, KOPPO31d METAJIJIOB

3.2

MNPUMCHATH OCHOBHLIC OIICpalun MBICITUTETbHOM ACATCIIPHOCTH —




aHallu3 MW CHHTC3, CpaBHCHHC, 0606I_HCHI/IC, CHUCTCEMATHU3alluIO,
BBIABJICHUEC TNPUYHUHHO-CIICACTBCHHBIX CBsA3EH — AJid U3Y4YCHHA
CBOMCTB BE€IICCTB MU XUMHYCCKHUX pCaKHHﬁ; C€CTCCTBCHHOHAYYHbIC
METOJAbI IIO3HAHHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC,

AKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS

1

HCpBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA

1.1

HpenMeT XUMHUHU. POJIb XUMHUHM B KHU3HH YE€IOBEKA. XHMHSI B CHCTEME HayK.
Tena u BemecTBa. du3nYecKue CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHUC

BCIICCTB

1.2

TTousite 0 MeTonax mo3HaHusa B XuMud. Yucrtele BemecTsa n cmecu. CriocoObl

pasaeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue daeMeHThl. CHMBOJIBI  XUMHYECKHUX

351eMeHTOB. [IpocThie U C10XkKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYCHHE

1.4

1.5

Xumudeckas: popmyrna. BaneHTHOCT, aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IMOCTOSHCTBA  cocTtaBa  BemecTB. OTHOCUTENbHas  aTOMHAas  Macca.
OTtHOocuTeNnbHAs MOJIEKYJIApHas Macca. MaccoBast 107151 XUMUYECKOTO 3JIEMEHTa
B COEIMHEHNH

KonnuectBo BemectBa. Moisib. MosisspHasi Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl W YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel mo Qopmynam

XHUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

@u3nyecKue U XUMUYECKHE ABJICHUSA. XUMHAYECKAs Peakuus U €€ IPHU3HAKH.
3aKOH COXpaHEHHs Macchl BEIIeCTB. XUMHU4Yeckre ypaBHeHus. Kiaccupukarus

XUMHUYECKHUX pPeaKUi (COeNMHEHU, pa3I0KEHHs, 3aMEIlIeHUs, OOMeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY10H, C IpaBUIaMU
pabotel B naGopatopuu u mpuéMamu oOpaiieHuss ¢ Ja0opaTOPHBIM
0o0OpyJOBaHUEM, H3YyYEHHE U ONHUCaHHE (UIUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIeCTB, HaOmoneHue Qu3nueckux (IUIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAlMs BOJbI) U
XUMHUYECKMX  (rOpeHHe  CBe4M, MPOKAJIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJICHWH, HAOIIOJeHWEe W OIHCAaHuE
MPU3HAKOB MPOTEKAaHHWs XUMHUYECKUX peakiuil (pa3jokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpUAOM Oapus, pa3ioXKeHHUEe
ruapokcuaa menu(ll) nmpu HarpeBaHuM, B3aUMOJIEHCTBUE KeJle3a C pacCTBOPOM

comu meu(ll), m3yuenue crmocoOoB paszaencHus cMecei (C MOMOIbI0 MarHUTa,




(I)I/IJ'IBTPOBaHI/Ie, BBIITAPpUBAHUC, AUCTUIIIALINA, XpOMaTOFpa(I)I/IH), IMPOBCACHUC
O4YUCTKH HOBapCHHOfI coJiy, Ha6J'IIO,Z[eHI/IC " OIIMCaHHUEC PE3YIbTATOB IIPOBEACHUA
OIlbITa, HWIUIIOCTPUPYIOIICTO 3aKOH COXpPAaHCHHSA MACChl, CO34aHHUEC MO,I[CJ'IGﬁ

MOJIEKYJI (IIIapOCTEPIKHEBHIX )

Baxwnerimue npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razoB. CocraB Bozayxa. Kuciopon — anemeHT U mpoctoe
BerecTBo. HaxoxaeHue Kuciaopoja B mpupoje, Gpu3mdeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcunsl. Ilpumenenue kuciopona. CrocoObl
MONTyYeHUS] KHUCJIOpoAa B Jab0OpaTopud W MPOMBINUIEHHOCTH. KpyroBopoT

KHCJIOpOJa B IIpUPOIC. O30H — AJUIOTpOITHAA MO)II/I(I)I/IKEU_II/IH KHCJIOpOda

2.2

TennoBoil 3 PekT XUMUUECKOH peakul, TEPMOXUMUYECKHE YPaBHEHHUS, IK30-
U 3HJO0TEpMUYECKHE peakuu. TOIINBO: yroyib U MeTaH. 3arps3HeHue BO31yxa,

YCWICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bomopon — sneMeHT M mpocToe BemiecTBo. HaxosxneHune Bomopoaa B MPHUPOIE,
¢u3ryeckne W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIIOCOOBI TIOIyYEHHS.

Kucnore! 1 commn

24

Modnsipublii 006EM ra30B. PacuéTsl M0 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HaceiienHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast n0ns BemecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpOJE M B KU3HU 4YelloBeka. KpyroBopor
BOJbI B TMpUPOJE. 3arpsi3HEHHWE MPUPOAHBIX BoA. OxpaHa M OYHKCTKA

MPUPOHBIX BOJ

2.6

Knaccudukanuss Heopranmveckux coenuHenuid. Oxcuapl. Knaccudukamms
OKCHJIOB: cosieoOpa3yroniie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIe) U
HeconeoOpasyromue. HoMmeHnknatypa okxcuaoB. dusznueckue U XUMHUECKHE

CBOMCTBA OKCHIOB. [loimyueHne okcuaoB

2.7

OcuoBanust. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiatypa ocHoBanuii. dusndyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHui. [lonydeHne ocHOBaHUNI

2.8

Kucnorel. Knaccudukanus kucior. Homenknarypa kuciaor. dusnyeckue u
XMMHYECKHE CBOMCTBa KHUCIOT. Psn aktuBHoctu MetammoB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseit. @usnyueckre M XMMHYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

2.11

I'enetnueckas cBsI3b MCKAY KiIaCCaMH HECOPTAaHNUYCCKUX COE€JUHEHMI

XUMHUYECKUI  HKCHEPUMEHT: KauyeCTBEHHOE ONpeACNeHHE  COAEp KaHUs
KHCJIOpO/la B BO3JlyXe, NOJIYy4YeHHE, COOMpaHME, PACIO3HABaHHE U H3y4YCHUE
CBOMCTB KHCIIOpOJa, HAOMIOeHNE B3aUMOJIEUCTBUS BEIECTB C KHCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHHS UM MPEKpallleHusl TOpeHus (Iokapa), 03HAaKOMJIEHUE C
oOpa3liaMyd OKCHJOB M ONHUCAaHHWE MX CBOMCTB, MOJy4YeHUE, coOupaHHe,
pacno3HaBaHUE M M3y4YEHHME CBOMCTB BOAOpOJa (FOpEHHE), B3aUMOJIEHUCTBUE
Bogopoaa ¢ okcugom menu(ll) (BO3MOXKHO UCTIONB30BAHKME BHIEOMATEPUATIOB),
HaOmrofleHne OO0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBaHUE
0COOEGHHOCTEH  pacTBOpPEHHUS BEILECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCCOBOM J10JIEH pacTBOPEHHOIO
BEIIECTBA, B3aUMOJICICTBUE BOJBI C MeTallaMH (HAaTpUeM U KaJbIUEM)
(BO3MOXXKHO HCIIOJI30BAaHME BHJIEOMATEPUANIOB), ONIpEEICHHE pPacTBOPOB
KHACJIOT M 1IeJlouedl C IOMOIIbI0 MHIMKATOpOB, MCCIEIOBaHHE OOpa3loB
HEOPraHMYECKUX BELIECTB PpAa3JIUYHBIX KJIACCOB, HAOJIOJCHHUE HW3MEHEHUs
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHCIOT M ILNENOYeH, H3ydyeHHue
B3aumojeicTBus okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
MeTaJlJIaMH, peaklMii HeUTpaln3aluu, NoJy4yeHHe HEPaCTBOPUMBIX OCHOBAHMIH,
BBITECHEHHE OJHOr0 MeTajlla JApPYrdM M3 pacTBOpa COJM, pELICHHE
9KCIIEPUMEHTANIBHBIX 33/au M0 TeMe «BakHelline Kiacchl HEOPraHMYECKUX

COEIMHEHUID)

[Tepuoanueckuii 3akoH u llepuonndeckas cuctreMa XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTENIBHO-

BOCCTAHOBHUTCIILHBIC PCAKIIUU

3.1

[lepBble TOMBITKH KJIAaCCH(PHUKAIMKA XUMHUYECKUX diieMeHTOB. [loHATHE O
TPYNIaX CXOJHBIX 3JEMEHTOB (IICJOYHBIE M IIEIIOYHO3EMEIbHBIE METasllbl,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHhI, KOTOpble 00pa3yioT amdpOTepHBIC

OKCHUAbI U TUAPOKCHUABI

3.2

[lepunonnueckuit 3axoH. [lepnoandeckas cucreMa XUMUYECKUX d1eMeHTOB 1. 1.
Menpeneesa. KoporkonepuoaHas u JUIMHHOIIEpUOAHAS (bopmbI
[lepuonnueckont cucrembl xumuueckux oanemMeHtoB J[.M. Menaeneesa.
Ilepuonbl u rpynnsl. PU3HYECKUI CMBICI IOPAIKOBOIO HOMEpPAa, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX sifep. M3otombl. DnexkTponsl. CTpoeHue

OJICKTPOHHBIX 000/104eEK aTOMOB MEPBBIX 20 XHMMHYECKHX DJIEMEHTOB




[Tepuonnueckont cucremsl .M. Menaeneesa. XapakTepuCTUKa XUMUAYECKOTO

3JIEMEHTa 10 ero nojoxxkeHuto B [lepuoanyeckoii cucrteme .M. Menneneera

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAUIMYECKAX W HEMETAJUIMYECKHUX CBOMCTB IO TIpyHIlaM M IMEPHOJAM.
3unauenue [lepumoguueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB U1l pa3BUTHUS Hayku W mpakTuku. J[.I. MenneneeB — y4€HbId U

rpaxxJaaHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (modsipHass W HEMOJSIpHAsi)  CBSI3b.

9JICKTpOOTpI/II_IaTeJ'IBHOCTB XUMHUYECKHUX 3JIeMEHTOB. loHHAas CBSI3b

3.6

Crenenp okucieHus. OKUCINTEIFHOBOCCTAHOBUTCIBHEIC pPCaKIu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH OJKCHEPUMEHT: H3Y4YeHHE O0Opa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJICMCTBUE THUAPOKCHIA IMHKA C pacTBOpaMu KHUCIOT M
Hieyouei, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOLINX HMPUMEPHl OKHUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PeaKkluil (frOpeHue, peakliuu pas3iokKeHHsl, COeTMHEHNUS)

9 KIIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

BeniectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepunonnueckuit 3axoH. Ileproauyeckas cuctema XuMU4eCcKux siaemeHToB J1.1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB
XMMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajus, KaJlbLUsi MU HX
COCIMHEHU! B COOTBETCTBUU C IOJIOKEHHEM dJIEMEHTOB B llepmonnyeckoit

CUCTCMC U CTPOCHUCM UX AdTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THUMBI KPUCTATNIMYECKHUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa xumMudeckoi cBsa3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BeIECTB (MEXIyHApOIHAsl M TPUBHAJIbHAS). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCAIIUXCA K PA3IU4YHBIM  KJaccaM  HEOPTraHWYECKHX  COEIUHECHHH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX pEaKIMid 10 Pa3IMYHbIM MpU3HAKaM (TI0 YUCTY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIECTB, MO TeIIoBoMYy 3(ddekry, Mo

U3MEHECHHIO CTEICHEH OKHCICHUS XHMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1o y49acCTHrO KaTaJ’II/ISaTOpa) . JK30- n OHAOTCPMHUYCCKUC pc€aKkuuy,

TEPMOXUMHNYECKUEC YPABHCHUAA. ITonsarue o CKOpPOCTH XHUMHYESCKOH p€aKkuuu

1.4

[Tonsitue 00 oOpaTUMBIX U HEOOPATUMBIX XMMHYECKUX peakmnusax. [loHstue o
TOMOT'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IToHATHE O XUMHUYECKOM PaBHOBECCHHU.
q)aKTOpI)I, BJIIMAIOIIHME Ha CKOPOCTH XUMHAYECKOU p€akiuuu MW IOJOXKCHUC

XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAaKLUl C HUCIOJB30BAHUEM METOJA

QJICKTPOHHOT'O OanaHca

1.6

Teopust ANEKTPOIUTHUECKON AUCCOIMUAIMHU. DIEKTPOIUTHl U HEIJIEKTPOIUTHI.
Karuonsl, annonsl. MexaHu3M TUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckor cBs3u. CteneHsb aucconnanuu. CUIIBHBIE U CIA0BIe AIEKTPOJIUTHI.
Peakiiun nonHoro obmeHa. YCJIOBHs TPOTEKAHHS PEaKIUid MOHHOTO OOMEHa,
NOJIHBIE U COKpAILEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHHUN H COJIE B CBeTE€ TIPEACTABICHUH 00 OSIEKTPOJMTHYECKOM

aucconuanuu. KadyecTBeHHbIE peakini Ha HOHBL. [loHATHE O ruaponuse coneit

1.7

XUMU4eCKui OKCIICPUMCHT: O3HAKOMIICHHUC C MOICIIAMH KpPUCTAIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTawioB (rpadura u
anmMasa), CIOKHBIX BEIIeCTB (XJIOpUAa HATpHs); MCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUSA pa3IUYHBIX (DaKTOPOB;
UCCJIIOBAHNE  DJIGKTPONPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipoliecca
JVCCOIMAIINN  KUCJIOT, MIeJoYer u coliell  (BO3MOXKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB); TIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOMIUX TMPHU3HAKU
MPOTEKaHUsI PeaKIuii HOHHOTO OOMeHa (00pa3oBaHKE OCA/Ka, BBIJEICHUE ra3a,
o0pa3oBaHUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIX PEaKIUil (TOPEHUE, PEaKIMH Pa3JIOKEHUS, COCTUHCHNU);
pacrmo3HaBaHUE HEOPTAHWMYECKUX BEIIECTB C MOMOIIBI0 KAaUeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramner u ux COCIUMHCHUA

2.1

OO6mass xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U GuU3NYecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XHMHYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3amMoOIeiCTBHE C MeETajUlaMH, HEMETaUIaMHM, IIeJoYaMu). XJIOPOBOIOPOI.

CosgHasi KMCJI0Ta, XUMHUYECKUE CBOMCTBA, MOJIydyeHUEe, MpuMeHeHue. JlelictBue




XJIOpa U XJIOPOBOAOpPOJAAa Ha OpraHMU3M UYCIIOBCKaA. Baxneiime XJIOpUAbI U UX

HaxXO0XXACHUEC B IIPUPOAC

2.2

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHn okuciaeHus. CTpoeHue u (Gu3nuecKkue cBocTBa
IPOCTBIX BEIIECTB — KHUCIOPOAAa M Cepbl. AJIOTPONHbIE MOAU(DUKAIIH
KHCJIOPOJIa W cepbl. XUMUYECKHE CBoOMcTBa cepbl. CepoBOAOpPOMA, CTPOCHHE,
¢u3nyeckne W XUMHUYECKHE CBoOWcTBA. OKCHIBI CEephl KakK MPEICTaBUTEIN
KUCJIOTHBIX OKcHJoB. CepHas KHUCIOTa, (GU3NUYECKHEe M XUMHUYECKHE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KHUCIOT U cnenuduyeckue). XUMUUIECKHe
peaxiuy, Jexale B OCHOBE IMPOMBIIUICHHOTO Croco0a IMOydyeHHs CepHOU
kucnoThl. Ilpumenenue. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas pPEAaKUUs Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ coeMHEeHUi B npupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXAIOMIeH Cpelbl COeTUHEHHUS MU cephbl (KHCIOTHBIE OXK[IH,

3arpsi3HEeHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPeA0TBPAIlCHHUS

2.3

OO6mas xapakrepuctuka 35eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. A30T, pacCpOCTpaHEeHUe B IPUPO/IE,
¢du3nueckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUax,
ero (u3MYecKne W XMMHUYECKHE CBOICTBa, MOJydyeHHue W mpumenenue. Comu
aMMOHHMSI, UX (U3HYECKHEe W XUMHYECKHE CBOWCTBA, IPUMEHEHHUE.
KauecTBenHnasi peakiusi Ha MOHBI AMMOHHMS. A30THAas KUCIOTa, €€ MOIy4YeHue,
¢u3nueckue W XMMUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Mcnoap3oBaHHE HUTPATOB U COJIEH aMMOHHS B
KayeCTBE MHHEPAIbHBIX yH0OpeHUil. XUMUYECKOe 3arps3HEHHE OKpY>Karolei
Cpellbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arPA3HEHHE BO3AYyXa, TOYBBI

1 BOJI0EMOB)

2.4

®docdop, amnorponHsle Moaudukanuu dochopa, GU3MIECKUE U XUMUYECKHE
corictBa. Oxcupa dochopa(V) u dochopHas kuciora, Qunyeckue u
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonp3oBanue ¢ochaTtoB B KadecTBe

MUHEPAJIBHBIX YA00pEHUN

2.5

OOmas xapakrtepuctuka 31eMeHTOB |V A-rpynmel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpoJ, aJJIOTPOIIHBIE
MOIU(UKAIIMK, PACIpPOCTpaHEHHE B MpHpoJe, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B mpupoze. OKCHIBI yriepoaa,
uX (u3MYecKHe U XUMHUYECKHE CBOICTBA, JEHCTBHE Ha >KUBBIE OPTraHU3MBI,

IMOJIy4CHHUC U IIPUMCHCHHUC. DKoJ0oTrHYecKue HpO6J’I€MH, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumoresa Tm00ambHOTO MOTEIUICHUS KIUMaTa; MapHUKOBBIN
a¢dext. YroapHas kuciota u €€ CoOau, UX (PUINYECKUE M XUMHUYECKHE
CBOIicTBa, moiyuyeHHe M mHpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
uonbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3S5IICTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yrinepoga (MeTaH, 3TaH, ITWUJIECH, AaleTWIEH, 3TaHOJ, TJIMLEPHH, YKCyCHas
kucnota). VX coctaB um xumuyeckoe crpoeHue. [loHsTHE O OHOJIOTHUYECKH
BaXXHBIX BELIECTBAaX: JXHpaX, OelKax, YIrieBoJaXx — M HUX POJIM B JKU3HU
YyelloBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKMX W HEOPraHMYeCKHX

COeIMHEHUH

2.7

Kpemuwmii, ero ¢Qusmueckue ¥ XHMHUYECKHE CBOICTBa, IMOJNyYCHHE U
npumeHenne. CoeuHEHUs KpeMHUs B mpupoze. OOmue mpeacTaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinote. CHIMKATBI, UX UCIIOJIH30BAHHUE B
OBITY, METUIIMHE, IPOMBIIIJICHHOCTH. BakHeWIne CTpOUTEIbHBIC MaTEepPHAIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGrembr Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMHUECKUH HSKCHEPUMEHT: HM3y4YeHHE OOpa3llOB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEAKLUK Ha XJIOPUI-
MOHBl W HAONIOZCHME MPHU3HAKOB HUX MPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB); O3HAKOMJICHME C O0paslamMu XJIOPUIOB
(ramoreHnIOB); O3HAKOMIJIEHHE C OOpa3llaMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXKHO  HCHOJB30BaHHE BUACOMATEpHANlOB); HAOIIOJEHUE Tpolecca
o0yrimBaHus caxapa IMOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
M3yYeHUE XUMHYECKUX CBOWCTB pa30aBIICHHON CEPHOW KHCIIOTHI, TPOBEICHHE
KauyeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHe Npu3HaKa eé
MPOTEKaHUs; 0O3HAKOMJICHHE ¢ (PU3UIECKUMU CBOMCTBaAMU a30Ta, hochopa u ux
COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEpHANIOB), OOpa3namMu
a30THBIX U PocOpHBIX yIOOpEHU; OTyUIeHHE, COOMpPaHKe, PaCcIIO3HABAHUE H
U3Yy4EHUE CBOMICTB aMMMaKa; IpPOBEJACHME KAaueCTBEHHBIX pEaKIUil Ha HOH
aMMOHUS U (QochaT-HOH U H3YYEeHHE TMPHU3HAKOB HMX MPOTEKaAHHUS,
B3aMMOJICHICTBHE KOHLIEHTPUPOBAHHOW a30THOI KUCJIOTBHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); M3yUYEHHE MOJENeH KpUCTAIUIMYECKHX
peméTok anmmasa, rpaduta, ¢yUiepeHa; O3HAKOMJIIEHHE C MPOILECCOM

azcopOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTUBOTrasa; MONy4yeHUe, COOMpaHHe, pAclOo3HABAHHWE W M3yYEHHE CBOICTB
YIJIEKUCIIOr0 ra3a; IpOBEJIeHHWE KayeCTBEHHbIX peakluuid Ha KapOoHaT- U
CHWJIMKAT-UOHBl M H3yYEHUE TIPU3HAKOB HX TMPOTEKAHMsS; O3HAKOMIICHHE C
OPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; PELIEHUE 3KCHEPUMEHTATbHbBIX

3aJa4 I10 TEMC «Baxnaeimme HeMeTamIbl 1 UX COCAUHECHUS)

MeTamisl 1 uX COCIUHCHUA

3.1

OOmrast XxapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosioxkenuss B Ilepuoanueckol cucreMe XUMHUYECKHX diaeMeHToB 1M
MenpeneeBa u ctpoeHus atomoB. CTpoeHne MeTauioB. MeTaminueckas CBs3b U
METaJNIMYEcKasl  KpUCTaUIM4YecKassh pemeTKka. OJIEKTPOXUMHYECKHH  psif

HaprI)KeHI/Iﬁ MCTAJlJIOB

3.2

du3nuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTau1oB. OOmIHe CrocoObl MOTydeHHS
MeTauioB. [IoHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3un. CruiaBsl (CTallb, YyryH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHNE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MojiokeHHe B Ilepumonuyeckoil cucTteMe XHMHUYECKUX
anemeHTOB [[.1. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXO0XKJICHHE B MPUPOJE.
du3nyecKue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpus M Kauusd. [IpuMeHeHHMe IIENOYHBIX METAUIOB U HX

COeIMHEHU

3.4

IllemouHo3eMeNnbHEIE  METalbl MAarHMii W KajJbLMii:  IIOJIO)KCHHE B
ITepuonuueckoit cucreme xumuueckux d1eMeHToB .M. MenneneeBa; cTpoeHue
WX aTOMOB; HaxOXXJIeHHE B mpuponae. Pu3NUecKue M XUMHUYECKHE CBOWCTBA
MarHus M Kaiublius. Bakuelmme coequHEHUs KajbIus (OKCHI, THIPOKCHI,

coin). 2KEcTKoCTh BOJBI U CIIOCOOBI €€ YyCTpaHEeHuUs

3.5

Amomunnit: nonoxxeHue B Ileproanueckoil cucTeMe XUMHYECKUX HIIEMEHTOB
.M. MenneneeBa; CTpOECHHE aToMa; HaxXxOXACHHE B mnpuponae. Puznyeckue
XAUMUYECKHE CBOWCTBA AFOMUHUS. AMGDOTEpPHBIC CBOICTBAa OKCHUJIA U THIPOKCHIA

AJIFOMHHUA

3.6

3.7

Keneso: nonoxenue B [lepuoanueckoit cucreme xuMuyeckux 3nemeHToB JI.1.
Menzeneesa; CTpOE€HHME aTOMa; HaxXOXIAeHHE B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCHIBI U coyn kenesa(ll) u

xene3a(lll), ux cocras, cBoICTBa U OTyYEHUE

XUMUJeCcKu OKCIICPUMCEHT: O3HAKOMIICHHUE C O6p33HaMI/I METAaJIJIOB M CIIJIaBOB,

X (U3MYECKHMMH CBOMCTBAMH; H3Y4YE€HHE PE3YyJIbTaTOB KOPPO3HHM METAIIJIOB




(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), 0coOeHHOCTEH
B3aUMOJICHCTBUA  OKCHJA KaJblUs M HATpUs C BOXOM  (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPHAIIOB); MCCIEJOBAHUE CBOMCTB JKECTKOW BOABI;
nporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJb30BaHHE
BU/IEOMATEPHUAJIOB); NPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX PEAKLMH HAa HOHBI
(MarHusi, Kanpliusi, amoMuHus, nuHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
Ha0JII0/IEHUE U ONMCAaHUE MPOLECCOB OKpalIMBaHUs IUIAMEHW MOHAMH HaTpus,
Kaauss M Kaubluus  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccieioBaHre aM(pOTEpPHBIX CBOWCTB THUAPOKCHIA ATOMUHHS M THIPOKCUIA
LIMHKA; pEIICHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHelue MeTauisl 1

X COCIUHCHUA»

XuMUs U OKpy>Karoluas cpesa

4.1

Hosrie MaTepuansl u TexHonoruu. BemiecTBa M mMarepuanbl B MOBCETHEBHOM
KU3HU YelloBeKa. XUMus U 3/10poBbe. be3onacHoe MCHoab30BaHUE BEIIECTB U
XUMHUYECKHX peakuui B ObiTy. IlepBas moMoImip mpu XUMHUYECKHX O0XKOTax U

OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HECHHE
okpyxarorieit cpensl [TIK. Pons XuMuu B pelieHUH SKOJIOTHUSCKHUX MPOOIIeM.
[IpuponHbIE HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HedTh),

IMPOAYKTBI UX Hepepa60TKH, HX POJIb B 6BITy " MPOMBIINIJICHHOCTHU

4.3

XUMHYECKUN OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTCprajIOB (CTGKJ'IO, CIIJIaBbI

MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocHose ®PI'OC

1

[Ipencrasnenue:

1.1

0 MO03HAaBa€MOCTU SBJICHUU npupoabl, IMOHUMAHUC 00BCKTHBHOM
3HAYMMOCTH OCHOB XHMMHYECKOI HAaYKH KakK obOmactu COBpPCMCHHOTI'O
C€CCTCCTBO3HAHWA, KOMIIOHCHTA O6H.I€I>i KYJIbTYPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBEKAa B YCJIOBHUAX COBPEMCHHOI'O 06H.ICCTB3.;

IMOHMMAaHUC MCCTAa XUMHUHU CPCIU APYIHX €CTCCTBCHHLIX HAYK

1.2

0 HAY4YHBIX MCTOAAaX IIO3HAHHWA, B TOM YHCJIC JSKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOAAX HMCCICAOBAHUA BCHICCTB U H3YUYCHHA
XHUMHUYCCKHUX peaKHHﬁ; YMECHHE HCIIOJIB30BATH MOACIN JIA

00BICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cthepax npodhecCHOHATBLHON JACSITEILHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHUAX
XUMHUYECKOW HAyKH, YTO TO3BOJIMUT OOYYAIOIIUMCS paccMaTpUBATh
XMMHIO Kak cepy cBoelt Oyayieit nmpodeccnoHanbHOM eI TeIbHOCTH
U ClielaTh OCO3HAHHBIM BBIOOP XMMHHU KakK MPOQUIBHOTO MpeaMeTa

IIPU MIEPEX0/I€ HAa YPOBEHb CPEIHEr0 00IIEro 00pa3oBaHUs

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM M YMEHHE NPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II‘/’I, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIIINE XUMHUUYECKHE IMOHATHSA: XMUMHUYECKUH DJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHUTEIIbHBIE AaTOMHasi U MOJICKYJIpHas
MAacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, CONb (CpEedHsisA), XUMHUYECKas
peakuusi, peakUud COCOUHEHMs, PEAKUUU pa3JIOKEHUs, pPEeaKIUU
3aMeMIeHUs, peakiuu OOMeHa, TeIruioBoW A(MQEKT peakiy, dK30- H
SHIOTEPMHUYECKHE PEaKIMH, PACTBOP, MaccoBas JOJIS XUMHYECKOTO
3JIEMEHTa B COCIMHEHUH, MacCOBas IOJIsI M TIPOLIEHTHAS KOHIICHTPAIINS

BCHIECTBA B paCTBOPE, AApO aToMa, BHGKT'pOHHI)Iﬁ cIIon aToMa, aTOMHas




opOuTanb, paguyc aTroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XUMHYECKasl CBS3b, DJICKTPOOTPULIATEIBHOCTD, TOJSIPHAS. M HETIOJISIpHAs
KOBAJICHTHAas  CBS3b, HOHHAs  CBA3b, METAJUIMYECKas  CBSA3b,
KpUCTAUINYECKass peméTka (aToMHas, WOHHAs, MeTaJUINYecKas,
MOJICKYJIIpHAsi), MOH, KAaTHOH, aHHWOH, JJIEKTPOIUT W HEJIEKTPOJIHT,
JNMEKTPOJINTHYECKAsT  TUCCOLMAIMS, PEAaKMH HMOHHOTO OOMeHa,
OKHCIIUTETIbHO-BOCCTAHOBUTEIBHBIE ~ DPEaKIMH,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCIEHHE M  BOCCTAHOBJICHHUE, 3JIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIE peaKIny,
CKOPOCTh XMMHYECKOW peakuuu, Katamuzarop, I[IJIK, xopposus

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHMH: 3aKOH COXpPAaHEHHsS MaccChl,
nepuoauueckuii 3axkoH JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraI[po

2.3

TEOpUU  XUMHUHU: ATOMHO-MOJICKYJIIpHAsi ~ TEOpHs,  TEOpHs

AJIEKTPOJIUTUYECKON AUCCOUAITUN

Brnagenue ocHOBaMU XMMHUYECKOM IPAaMOTHOCTH, BKIIFOYAIOIIICH:

3.1

YMEHHUE MPaBUIIbHO UCTIOIB30BaTh H3yYEHHbIE BEIIECTBA M MATEPUAIIBI
(B TOM uYHCIe MMHEpaJbHBIE YAOOpPEHHs, METaulbl U CIUIABHI,
OPOAYKTHl TMepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOIOB
(yros, mpupoaHoro rasa, HeTu) B OBITY, CEJIbCKOM XO3sHCTBE, Ha
HOPOM3BOJICTBE U TOHMMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsS OpraHu3Ma 4eJIoBeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEUIECTB

U XMMHYECKHUX MPOLECCOB HA OPTaHM3M YEJIOBEKa M OKPYKaIOIIYIO

NPUPOAHYIO CPEIY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHUUYCCKHEC 3HAHUA CO 3HAHHUAMHU OPYTUX

y4eOHBIX PEAMETOB

3.3

HaJIM4Ke OmbITa paboThl ¢ pa3TUYHBIMU MCTOYHUKAMHU WH(POpMAIUU
N0 XUMHMU (Hay4yHas M Hay4dHO-TIONMYJSIpHAs JHUTEparypa, CIOBapH,

CIIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATDH I/IH(I)OpMaI_II/II-O O BC€IICCTBAX, HX
IMPCBPaAlICHHAX u MMPaKTH4ICCKOM IIPUMCHCHUU n YMEHHUC

HCIIOIB30BaTh €€ s PECUICHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

BnaneHHe OCHOBaMH ITOHSATHHHOI'O amnmapata ¥ CUMBOJIMYECKOTO

SA3bIKa XHUMHHU JJIs1 COCTaBJICHUSA (bOpMy.]'I HCOPTraHNMYCCKUX BCIICCTB,




ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ; OCHOBaMHu XUMHYECKOM

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHATH CBsI3b TOJIOKEHHS demMeHTa B Ilepuomnueckoii

CUCTEMEC C YHCIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsi sapa, oOIee YHCio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB II0 DHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAJIBIIHS
IIpeacraBnenue 0  NEPpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc atoma, JIEeKTPOOTPULIATEIBHOCTH),

6 NPOCTBIX U CJIOXHBIX BEIIECTB OT TMOJOXCHHS JJIEMEHTOB B
[lepuoanueckoit cucreme (B ManblX TMEpHOJAaX M TJIABHBIX
MOJIPYIIAX) U AIEKTPOHHOTO CTPOEHUS aTOMa

7 YMenue kinaccupuiupoBaTh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOpraHMYECKHE BELIECTBa

7.3 XUMUYECKHUE PEaKIIU

8 YMeHue onpeaensrh:

81 BaJICHTHOCTh U CTENEHb OKHUCIICHUS XUMUYECKUX DIJIEMEHTOB, 3apsij

. MOHA

8. BUJ] XMMHYECKOH CBS3M M THI KPHUCTAIUTMUECKOH CTPYKTYpHI B

' COEJIMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCJIOT, OCHOBAHH )

8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBath (PU3HNUECKHe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATPUM, KaJuii, MarHuu,
KaJIBIIWHA, aTFOMHHHM, KEJIE30)
CIIOXHBIX BELIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHMaK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCHIBI

9.9 metaiioB |-I1A rpynn, amomunus, meau (ll), uunka, xeneza (Il u

' I11), oxcuaer yrnepona (Il u 1V), xpemuus (1V), azora u docdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a30TucTas, a30THasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 NPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHS, NMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOHOCTD IIPOTCKAHUA XUMHUYCCKUX

MpEeBpaLICHHUH B Pa3IMUHbIX YCIOBHIX

YMeHHe COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS pEaKIuil, B

10
TOM YHCJIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA HM3YYCHHBIX KJIaCCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TEHETHYECKYIO0 B3aUMOCBSI3b MKy HUMHU
11 YMeHHe BBIYUCIATE (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JIEMEHTA B COSTUHCHUH
11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00BEM Tra30B
114 N0 YpPaBHCHHSM XHUMHYCCKHUX PEAKIMA W HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy pearcHTOB WU MPOYKTOB PEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO  TO3HaHUs  (HaOJIOIeHue,
11 U3MEpEeHUE, SKCIICPUMEHT, MOJICITUPOBAHNUE) ITPU H3yYSHUH BEIIECCTB U
' XUMHUYCCKHUX SIBJICHUH; YMeHHE CHOpMYIHpOBaTh NpPoOOJIeMy U
MPEJIOKUTH ITYTH €€ PeIeHuUs
122 Oe3omacHOi pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' nocyA0i U TabopaTOpHBIM 000PyIOBaHUEM
npaBUIIaMy 0E30IaCHOTO OOPAIICHUS C BEIIECTBAMH, UCIIOIB3yEMBbIMU
B [TOBCETHEBHOM XM3HH, NMPABHJIAMH TIOBEJCHHS B TEIAX COCPEKECHUS
123 3II0POBbsI M OKPYXKAIOIICH NPUPOMHOW Cpelbl, MOHHUMAaHUE Bpena
' (omacHOCTH) BO3JCUCTBHS HA KHMBBIC OpPraHU3MBI OIPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPAMICHUS WX BPEIHOTO
BO3JICHCTBUS
13 Hannuue npakTHYECKUX HABBIKOB TUIAHUPOBAHUS M OCYIICCTBIICHUS
CIIEIYIOIIUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 U3YyYeHUE U OMHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘ICCKI/IMI/I u XUMHNYCCKHUMH SABJICHUAMM, OIIBITHI,




13.2

WIHTIOCTPUPYIOUEC MMTPU3HAKN TPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

HN3YUCHUC croco0oB pasaciCHuA cMmecei

13.3

NOJy4YEeHUE KHCIOpOAa M M3Y4YEHHE €ro CBOWCTB; IMOJydYeHHE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOJIY4YEHUE YIJIEKHCIIOro rasza u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4YCHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MacCOBOM JOJIeH

pacTBOPEHHOTO BELIECTBA

135

pPUMEHEHUE WHANKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans oOnpeAeNeHUS XapakTepa Cpelbl B PacTBOpax

KHCJIOT U IIeI0YeH

13.6

UCCIIEZIOBAHUE M  ONMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aWMOJICHCTBHS KUCIIOT C METAJUIAMU,
OKCHUJAaMU  METaJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAaHUSAMHM, COJSIMHU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITCCHEHHUE OJHOIO MeTaula JAPYTMM U3 pacTBopa  COJH;
UCCIICIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAOB AOMUHUS U

UHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((BJIGKTpOHI/ITI/I‘leCKaH
JUCCOoOIaIMAa», «Baxwueilimme HeMmeTamlIbl MU HUX COCIUHCHUA,

«BaxHenmme MeTaJlIbl U UX COCIUHCHUI»

13.8

XMUMHYECKUE  OKCICPHUMEHTBI,  WUIFOCTPUPYIOIIUE  MPU3HAKH
NPOTEKAHUS PEaKIMii MOHHOTO OOMCHA;, KaueCTBEHHBIC PCaKIHHM Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaX HMOHBI: XJIOPHI-, OPOMHI-,
wonun-, cymbdar-, docdar-, kapboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCHI-HOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbIus, alFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), IuHKA

14

YmMmenue:

141

14.2

MNPpEACTABIATL PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCJIbCTB, l"pa(bI/IKOB u TaGJ’II/IH U BBbIBJITH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH
YCTaHABJIMBATh CBA3H MCXKY pCaJIbHO Ha6J'II-OI[a€MBIMI/I XHUMHUYCCKHUMU
ABJICHUSAMH H IIPOLCCCaAaMH, IPOUCXOIAINMHA B MAKpO- U MUKPOMHUDPE,

OOBSICHITH MPUYUHBI MHOTOOOPa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUNH

Kon

IIpoBepsieMblii d1eMeHT COTePKAHUS

1

HepBOHa‘{aHBHBIe XUMHUYCCKUC ITOHATHA

11

YucTele BellecTBa U CMECH. Crioco65b1 pasaciICHUA cMmecel

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckue dneMeHThl. CHUMBOJBI  XUMHUUYECKUX

OJICMCHTOB. HpOCTBIG " CJIOXKHBIC BCIIICCTBA.

1.3

Xummueckast popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIIICCTB. OtHocuTeNnbHAs aTOMHAs Macca.
OTtHOCHUTEIIbHAS MOJICKYJIdpHas Macca. Maccopas J0JI1 XUMHUYCCKOIro 3JICMCHTA

B COCAMHCHHUH

1.5

1.6

KomnyectBo BemectBa. Mok, MomsipHas Macca. MousipHbIE 00BEM Ta30B.
B3aumocBsi3b KOIMYECTBa, MACChl M YHCJIa CTPYKTYPHBIX €IMHULL BEIIECTBA

duznyeckre W XUMHUUYECKHE SBICHUS. XUMHUUECKas peaknusa nu eé IMPU3HAKH.

3aKOH COXpaHEHHs MACCHI BEIIECTB. XMMHUUYECKUE YPABHEHHUS

[lepnonnueckuit 3akoH m Ilepuonnueckas cucTreMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHne aTOMOB

2.1

Ilepunonnueckuit 3akoH. llepuoguyeckas cucreMa XUMUYECKUX 3JIeMeHTOB J[. 1.
Menpeneesa. Ilepuoasl u rpymnmnsl. GU3HYECKUNA CMBICI NOPSAIKOBOIO HOMEpA,

HOMCPOB II€pHUoaa U I'PYIIIbI 3JICMCHTA

2.2

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB

[lepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHUMU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kaublius (paadyca aTOMOB, DJIEKTPOOTPUIIATEIEHOCTH,
METAJUTMYECKUX W  HEMETAJUIMYECKUX CBOMCTB) M HUX COCAMHEHUH B
COOTBETCTBUU C TIOJOXXKEHHEM »3yieMeHTOoB B Ilepumoanueckoil cucreme u

CTPOCHUCM UX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHas (mofisipHass ¥ HEMOJIApHAsl)  CBSI3b.
DNeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  loHHas  CBs3b.

MeTtamnuueckas CBSI3b




3.2

Turnsl KPUCTAJINIMICCKUX peH_IéTOI( (aTOMHaH, HOHHasd, MeTaJ’IJ’II/I‘IeCKaﬂ),
3aBUCHUMOCTh CBOMCTB B€IIECCTBa OT THIIA KpI/ICTaHJII/I‘IeCKOI}’I peIHéTKI/I 1 BHA

XHUMHYECKOH CBSI3U

Baxnerlimme npeACTaBUTENM HEOPraHWYECKWX BemiecTB. Hemeramnbl m ux

COCAUHCHUA. MeTanisl 1 uX COCAUHCHUA

4.1

Knaccudpukanuss m HOMEHKIIaTypa HEOPraHMYECKUX COCAMHEHUN: OKCHJIOB
(coneoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, aM(pOTepHBIC) u
HeconeoOpa3yroIure; OCHOBaHUHM (IMIENOYM M HEpPACTBOPUMBIE OCHOBAHUS);
KHCIIOT  (KUCIOpOACOAEepKAIUe M OECKUCIOPOAHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIel (CPEAHMX U KUCIBIX)

4.2

duznyeckue MW XHUMHYECKHE CBOMCTBA MNPpOCTBIX  BCIICCTB-HECMCTAJIJIOB:

BOJZIOPO/Ia, XJI0pa, KUCIOPOaa, CEPhI, a30Ta, Gpocdopa, yriepoaa, KpeMHUS

4.3

dusnueckue U XHMHUYECKHE CBOMCTBA IMPOCThIX BEHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlkud, Marovusd W KajJlbLUA, aJJlOMUHUSA, KCJIC3a. QHGKTPOXI/IMI/I‘IGCKI/If/'I

PA HAIIPSKEHUN METaJIOB

4.4

du3nyecknue U1 XUMHYSCKHE CBOMCTBA BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

4.6

dusnueckue U XUMHUYECKHUE CBOMCTBA OKCHIOB HemeTawioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrrepona(ll, 1V), xpemuus(1V). Tlony4uenue
OKCHJIOB HEMETAJLIIOB

Xumudeckue coiictBa okcuaoB: MeTauioB |A—IIIA rpymn, nuaka, memu(ll) u

xene3a(ll, 1). TTonyueHre OKCHIOB METAILJIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THIPOKCUAOB (Ha MpUMEPE
TUAPOKCHIOB QJIIOMUHUA, >Kene3a, 1[uHKa). [lomydeHue ocHOBaHUU ©

aM(pOTEPHBIX TUAPOKCHIOB

4.8

OOmue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOIHON, CEPOBOJOPOIHOM,
CEPHUCTOM, CepHOU, a30THOHU, (ochOopHO, KpeMHHUEBOH, yrombHOi. OcoObie
XUMUYECKHE CBOWCTBA KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIOT.

HOJ'IyLIeHI/IC KHUCJIOT

4.9

OO6mue XxuMHYECKUE CBOMCTBA cpenHuX coliei. [Tomyuenue conei

4.10

HonyquHe, CO6I/IpaHI/Ie, paciio3HaBaHUEC BOJOpOJa, KHCIOpOJa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopHu

411

[lonyuenune amMMuaka, CepHOM M a30THOM KUCJIOT B IPOMBIIUIEHHOCTH. O01une

CHOCOOBI OJTYYEHHUS] METAJIIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMU HEOPTaHNUYCCKUX COE€IUHEHMI

XuMudeckue pc€akuuu

5.1

Krnaccugukanms XuMu4eckux peakiuii Mo pa3indHbIM MPU3HAKAM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIUU BEHIECTB, IO TemIoBoMy 3¢ dekrty, 1o

HM3MCHCHHIO CTCIICHEH OKHCIICHHS XUMHYCSCKHUX DJIIEMCHTOB

5.2

TernoBoii 3G heKT XMMUYECKON peakiuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 OHAOTCPMHUUYCCKHUEC PCAKIIUH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIC pcaKknuu. OKucnuTeIn U BOCCTAHOBHUTEIIH.
HpOI_ICCCLI OKHUCICHUA n BOCCTAHOBJICHUA. BJ'ICKTpOHHHﬁ OamaHc

OKHUCJIMTEIILHOBOCCTAHOBHTEIILHOM pCaKkuu

5.4

Teopml BHGKTPOJII/ITH‘ICCKOI;'I Aucconranum. KaTI/IOHBI, AHHWOHBI. BHGKTPOJII/ITBI n

HEedIeKTPoJIUTHI. CHUIIbHBIC U c1a0bIe AIEKTPOIUThI. CTENeHb JUCCOIHAITTT

5.5

Peakiun monHoro oOMeHa. YCJIOBHS NMPOTEKaHUs pEaKIMii MOHHOTO OOMEHa,

TIOJIHBIE ¥ COKPAIEHHBIC NOHHBIE YPABHEHHUS PEAKIUI

XUMHS U OKpYyXKarolas cpeaa

6.1

6.2

BemectBa u MaTepuajibl B IMOBCEJHEBHON JKM3HM 4deJOBeKa. be3zomacHoe
HUCIIOJIB30BaHHUEC BCHICCTB M XHMHUYCCKHUX peaKLII/Iﬁ B J'Ia60paT0pI/II/I u GLITy.

HepBaﬂ TIOMOIIb IMPU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX

XUMHYECKOE 3arps3HCHHE OKpYKalIIeW cpenbl  (KUCIOTHBIE — JTOXKIH,
3arps3HEHUE TOYBBI, BO3/lyXa M BOJOEMOB), CIOCOOBI €r0 MPEeAOTBPAIICHUS
[Ipenenpras pomyctumass konmeHtpanus BemiecTB (ITJIK). Ponp xumuum B
pelIeHUH HIKOJOTUYECKHX TMpoOjeM. YcuieHue mapHUKOBOro dddekra,

pa3pylieHUue 030HOBOTO CJIOSI

6.3

[lpumenenue cepsl, a3ota, ¢pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEIUIMHE, MPOMBIIUICHHOCTH MU CeJIbCKOM Xo3zsiicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'YyH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAanHeHuil. [lonsaTHe o KOppo3uu METaIoB, OCHOBHBIE

CITOCOOBI 3alIUTHI X OT KOPPO3UH

6.4

[IpuponHble HUCTOYHHKHU YIIEBOJIOPOAOB (yroyib, MPUPOAHBIN Tra3, HeTh),

MPOYKTHI X MepepadoTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbpHblE TOHATHS 00 OPraHMYECKUX BEMIECTBAX KaK O COCIWHEHHSX
yriepoaa (MeTaH, 3TaH, 3THIECH, alleTUIEH, 3TaHOJ, [NIMIEPHH, YKCYCHAs! KHUCIIOTA).
[NonsiTHe 0 OMOJIOTMYECKN BAYKHBIX BEIIECTBAX: JKUpaX, OCNIKaX, YriieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o ¢popMynaM XUMHYECKUX COCTMHCHHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnmonepHoe o6miectBo «M3narenscTBo «IIpocBemnieHue
* Xumus, 9 kimacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxuumonepHoe oburectBo «M3narensctBo «IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Xumus. 8 ki1.: KoHTpoiabHBIE U TPOBEpOUYHBIE padoThl K yueOHuKy O. C.
lNabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yimakoa u
ap. - M.: poda, 2007.

2. TI'abpuensu O. C., Bockoboinukosa H. I1., SlmykoBa A. B. HactonbHas kaura
yuutens. Xumud. 8 Kii.: Meroguueckoe nocodue. - M.: Ipoda, 2011.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueoOnuky O. C. I'abpuensna
«Xumusy. 8 knacc / O. C. 'abpuensn. — M. : Ipocda, 2018. — 112.

4. https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

5. T'abpuensan, O. C. Meroaudyeckoe mocooue Xumus 8-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
6. I'abpuensn, O. C. Xumus 8-11 kinacc. Merogudeckue peKOMEHIAlUN |

paboyast mporpamMma



7. https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-

rekomendacii-i-rabochaya-programma/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

1. http://www.chemnet.ru T"azera «XuMusi» u callT aist yauTens «5 uay Ha ypok
XUMHH»

2. http://him.1september.ru Enunas xomekius LIOP: ITpeaqmeTHast KOJIeKIys
«XuMUD)

3. http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHbIC
skcriepuMeHThl: xumusi. Komnekmust Poccniickoro o0rieo0pa3oBaTeabHOTO
nopraia

4. http://experiment.edu.ru AJIXUMUK: caiit J1.}O. AnukbepoBoit

5. http://www alhimik.ru Beepoccuiickas onuMIiinaza mKOJIbHUKOB 10 XUMUHN
6. http://chem.rusolymp.ru Opranuueckasi XuMusl: 3JICKTPOHHBIH Yy4eOHUK ISt
CpPEITHEN IIKOJIbI

7. http://lwww.chemistry.ssu.samara.ru OCHOBbI XUMUH: SICKTPOHHBIN YUeOHUK
8. http://www hemi.nsu.ru OTKpsITHIH KOJLIEIK: XUMUS

9. http://www.chemistry.ru JlucraniimoHHas OJIMMITAAA 110 XUMHUU:
TEIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBINA MPOESKT

10. http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHmoHHbIe

OBPUCTUYCCKHC OJIMMIIUAABI 110 XUMHWHU



11. http://www eidos.ru/olymp/chemistry 3anumarensHast Xumust

12. http://home.uic.tula.ru/~zanchem 13 ombiTa pabOThI yUUTEIISI XUMHH: CAUT
H.IO. CsicmanoBOI

13. http://sysmanova.narod.ru Kadbuner xumuu: cait JI.B. PaxmaHoBoi

14. http://lwww 104.webstolica.ru Knaccudukanus XuMUYECKUX pEaKIUii

15. http://classchem.narod.ru KouTpen — Xumust ajis Bcex: y4eOHO-
UH(GOPMAIIMOHHBIN CalT

16. http://kontren.narod.ru Matepuassl kadeapbl GU3NUIESCKOI U KOTOUTHOM
xumun KOxHOro deepanbHOro yHUBEpCUTETa

17. http://www.physchem.chimfak.rsu.ru Meroauka o0ydeHuss XUMHAN: CAaUT
kadenpsl xumun HI'TTY

18. http://mctnspu.narod.ru Metoauueckoe 00beAMHEHNE YUUTEIeH XUMHH
CeBepo-Bocrounoro okpyra ropogaa MoCKBbI

19. http://bolotovdv.narod.ru HanoMeTp: HAaHOTEXHOJIOTHYECKOE COOOIIIECTBO
20. http://www. nanometer.ru OnyiaiiH-CIIpaBOYHUK XUMHYECKUX DJIEMEHTOB
WebElements

21. http://webelements.narod.ru IMomynspuas OMOIHOTEKAa XUMUYECKUX
3JICMEHTOB

22. http:/In-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbIe U cripaBOYHBIC MaTepPHAITBI
10 XUMHUH

23. http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumuu

24. http://chemworld.narod.ru Caiit «BupTyainbHas XUMHYECKAs IIKOJIA



25. http://maratakm.narod.ru Caiit «Mup Xumuun»

26. http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

27. http://www.xumuk.ru Xumundeckast crpannuka SIpociaasckoro L{enrpa
TEIEKOMMYHHKAIMH 1 HH()OPMAIMOHHBIX CHCTEM B 00pa30BaHUN

28. http://lwww.edu.yar.ru/russian/cources/chem Xumudeckuii moprain
ChemPort.Ru

29. http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueGubie u
CIpaBOYHBIC MATEPHAIIBI

30. http://www himhelp.ru Xumus: Matepuans! «Bukumneaumn» — cBOOOTHOMN
SHIUKJIOTIE UM

31. http://ru.wikipedia.org/wiki/Xumus Xumus 11 BceX: WILTOCTPUPOBAHHbBIC
MaTepHuabl 110 00IIeH, OpraHMUecKoi 1 Heopranuueckon xumuu http://school-
sector.relarn.ru/nsm Xumus u sxu3ab — XX| Bek: HAyqHO-TIONMYJISPHBIA KypHA
32. http://lwww.hij.ruXumo3a: coobriecTBo yuuteneid XuMuu Ha moprajie «CeTb
TBOPYECKHUX YUUTEICH»

33. http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIxonsHuKaM 0
XUMHU: callT xumuueckoro gaxkynbrera Antl'yY

34. http://www chem.asu.ru/abitur DiekTponHas OnOIMOTEKA IO XUMUHU U
TEXHUKE

35. http://rushim.ru/books/books.htm DnekTponHast 6uOIHOTEKA YISOHBIX
MaTepHasoB Mo XMMKHU Ha optasie Chemnet

36. http://www.chem.msu.su/rus/elibrary DaemeHTbI )KU3HU: CAUT yUUTEIIS



xumuu M.B. CosioBbeBOM
37. http://www.school2.kubannet.ru Dunukinoneaus «IIpupona Haykm»: XuMus

38. http://elementy.ru/chemistry






