IIpnaoxenne Nel

K OCHOBHOM 00pa3oBaTe/ibHOI MporpamMmme
OCHOBHOTO0 00111er0 00pa30oBaHUA
I'bOY COII noc. Kpacubiii CTpouteib

MHWHHCTEPCTBO ITPOCBEIIEHUS POCCUICKOM ®EJIEPAIINA
MunucrepcTBo oOpaszoBanusi Camapckoii odJiacTu
CeBepHoe ynpasJiieHHe
rocyiapcTBeHHoe 010/:KeTHOe 00111e00pa3oBaTe/ibHOe yupexaeHue Camapckoi o01acTu
cpennss o0meodpa3oBaTebHas mKoJa noc. Kpacuoiii Ctpouren
MYHHIMIAJIbHOTO paiiona Yeano-Bepumucknit Camapckoii od1acTu

PACCMOTPEHO I[TPOBEPEHO YTBEPXJIEHO
Ha [[IMO OtBercTBeHHBIM 110 YBP  JIlupeKkTop MIKOJIBI
PykoBonurens HIMO T.A.XKynuna Kononnesa 1.H.
T.A.Kynuna o1 30.08.2025r. ITpuxaz Ne 110-ox
[TpoToxomn Nel ot 30.08.2025r.
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PABOYASA ITPOT'PAMMA

yueOHoro npeamera «Xummus. bazoBblii ypoBeHb»

U1 oOyvaromuxcs 8 — 9 Kiraccos

KoauuecTBo 4acoB 1o y4eGHOMY ILIAHY:
8 kjacc: 68 yacoB B roj ( 2 yaca B HEJIENIO).
9 kyacc: 68 yacoB B roj ( 2 4yaca B HEJICIIO).

n.Kpacusiit Ctpouress 2025r.



INOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Imero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHOM paboueld MporpamMMel
BOCITUTAHUS U C YUYETOM KOHIIEMIINHN MPENoaaBaHusl yaeOHOTO mpeameTa « XuMUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanum.

[Iporpamma 1mo Xxumuu Ja€T TpeACTaBIECHHUE O IEAX, OOIIell cTpareruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEACTBAMHU y4EOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNbHOE MPEIMETHOE COAEpKaHuUe,
MpeayCcMaTPUBAET pPACIpENEICHUE €ro M0 KilaccaM U CTPYKTypPUPOBaHUE IIO
pazjenaM M TeMaM MpPOrpamMMbl IO XUMHH, OINPEACISIET KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU CoAEepKaHus, PEKOMEHIYyEMYIO
MOCJEA0BATEIbHOCTh  U3YYEHHUS] XHUMHUU C YYE€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Y4yeOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuxcsi, OMNPEAeSseT BO3MOXKHOCTH TIpeaMeTa s
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUI K
pesynbTaTam oOy4eHHUs] XUMUU Ha YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-IIO3HABATEIbHON JESATEILHOCTH OOYYarolerocss Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHWE XWMHH CIIYXKUT OCHOBOW Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
0Oy4Yaromierocsi, €ro MpejcTaBICHU O MaTepUATIbHOM E€JIMHCTBE MHPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIe XMMHUEH MNPEICTABICHUS O B3aUMOIIPEBPAIIEHUIX
SHEPIUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
poOJieM yCTOMYHMBOTO PAa3BHUTHS UYEJIOBEUSCTBA — CHIPHEBOM, DHEPIETHYECCKOM,
MUIIEBOM U 9KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenune xumun:

CIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH  JJii  caMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUW, HEOOXOJUMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM NeITeTbHOCTH;



3HaKOMUT CO cCleuu(puKod HAyYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YYArOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAaJ B 3KOJIOIMYECKOE
oOpa3zoBaHre 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOyYEHMM XUMHUU OO€CHeuMBarOTCs CrenupuKoin
colepKaHusl ~ y4eOHOro  MpeameTa, KOTOpbI  SBIAETCA  MEeAarorMyecKu
a/IalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HayKHd XUMHUH Ha OINpeAeIEHHOM dTane eé
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 00pa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHI XHMHH, OCHOB
HEOPraHWYEeCKOM XMMHM M HEKOTOPBIX OTHENbHBIX 3HAYMMBIX MOHATHH
OpraHUYECKON XHUMUHU.

CrpykTypa coaepxaHus MporpaMMbl MO0 XUMUU Cc(hOpMUpOBaHA HAa OCHOBE
CUCTEMHOr0o nojaxoaa K €€ m3ydeHuto. CopepiaHue CKIIAIbIBAETCS W3 CUCTEMBI
IIOHATHM O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OOe OSTU CHUCTEMBl CTPYKTYpPHO OpIaHM30BAaHbl IO TPUHIUILY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHUIM
pPa3HOI0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMHH;

— YUY€HHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— NpeacTaBieHUd 00 DIIEKTPOIUTHYECKOW JUCCOLMAIMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HaHWA pacCMaTPUBAIOTCA HAa OCHOBE AMIUPHYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBIIOJHSS (QYHKUUMU OOBSCHEHHWS W MIPOTHO3UPOBAHMS
CBOICTB, CTPOEHUS U BO3MOXXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U TOJYyYEHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue nmporpamMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABJIAIOIIEN HAYYHONW KapTHUHBI MUPA B JIOTHKE
€€ CHCTEMHOW MpUPOJbl, LEHHOCTHOIO OTHOLICHHS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHWUsS B Hayke. M3ydeHue XWMHU NPOUCXOIUT C MPHUBICUCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MnpeaMeToB: «OKpyX aroluid MUpy,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUHM XUMHH TPOUCXOAUT (POPMUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JESATEILHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPBHI.



3amaua y4eOHOro mpeaMera COCTOMT B (DOPMUPOBAHUHM CUCTEMBI XHUMHYECKUX
3HAHUM — BaKHEHIINUX (PaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUH K HAYYHBIM METOJaM T[O3HAHUS TMPU M3YYEHUU BEUIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MMO3HABATEIHHBIX YMEHUHN U
UX TPUMEHEHWU B Y4YEOHO-NO3HABATENHLHON U yueOHO-HCCIEI0BATEIbCKOM
JeATeIbHOCTH, OCBOEHHUU TpaBuUil Oe30omacHOro oOpallleHHus ¢ BellecTBaMu B
MMOBCEHEBHOM KU3HMU.

[Ipy n3ydyeHUn XMMHUHM Ha YPOBHE OCHOBHOI'O 0OIlIEr0 00pa30oBaHUs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (QopMHpOBaHUE WHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO DPEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIONUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEMAaTHYecKoe MpHOOIIeHUE
oOy4Yaromuxcss K CaMOCTOSITEJIbHOM T03HABATEIbHOM JEATeIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUA, (POPMUPYIOIMIMM MOTHUBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYAOIIMMUCS
OMbITa Pa3HOOOPA3HOU JEATENbHOCTH, IMO3HAHWUS U CaMOIIO3HAHUS, KJIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3TUYHBIX BUJOB JIEITEILHOCTH;

— (opmupoBanue oOmEed (QyHKIIMOHATBLHON W  €CTeCTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM 4YHUCJE YMEHUW OOBSICHATH U OIEHUBATh SIBJIICHUS
OKPY’KaIOIIEro MHUpa, MCIOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU U3YUYECHUU
XUMHUH, TPUMEHSTh HMX MpPH PEHIEHUU TPoOJeM B TOBCEIHEBHOW JKWU3HH H
TPYZIOBOH ESITEIbHOCTH;

— (opMupoBanre y o0OydYarolmUXCsi TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHUS [IEHHOCTH XUMHWYECKUX 3HAHUU [JI1 BBIPAOOTKH HKOJIOTUYECKHU
11EJ1€CO00pa3HOr0 TOBEJEHUS B OBITY W TPYJOBOM JEATEIHHOCTH B IEISIX
COXpaHEHUSI CBOETO 3/I0POBbs 1 OKPYKAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUSI OOIIECYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUiIs M HAMPaBIECHHOCTH JATbHEHIIIETO
oOy4eHus.

OO6miee 4YKMCIIO 4YacoB, OTBEAEHHBIX IS M3Yy4YCHUS XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleno), B 9 kiiacce — 68 yacoB (2 yaca B HEJIETIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuUM B )KU3HU 4YeJOBEKa. XMMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3eneHus: CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XMUMHUYECKHX
aneMeHTOB. [IpocTbie U CioXKHbIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BaleHTHOCT aTOMOB XHMHUYECKHUX D3JIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BemiecTB. (THOCUTENIbHAsT AaTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAas Macca. MaccoBas 10151 XUMHUYECKOr0 AJIEMEHTA B
COEJIMHEHUHU.

KommmuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoOCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COECTMHEHUM.

DU3UYECKUE U XUMHUYECKUE SIBJIICHUS. XUMUUYECKasA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEHIECTB. XUMHUYeckne ypaBHeHus. Kmaccuduxarms
XUMHUYECKUX PEAKINil (COeMHEHUS, PA3I0OKEHUS, 3aMEIIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, mpaBuiamMu paboThl B J1aOOpaTOpUu U
npuéMaMu oOpamieHus ¢ J1adopaTOpHBIM 000PYOBAHUEM, W3YUCHHE W OMUCAHHE
(bu3NYeCKUX CBOMCTB 0O0pa3lOB HEOPTaHWUYECKHX BEIIECTB, HAOIIOJACHHUE
busnueckux (TIaBJIeHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJECHCTBUE MEJIa C KUCJIOTOM) sIBJIEHUI, HAOII0IEeHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHMS XUMUUYECKUX peaklHil (pa3ioKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3iioKeHUE THUIPOKCHA
menu (I1) mpu HarpeBaHuu, B3auMOJEHCTBHE kKefeza ¢ pactBopoM cosit meau (11),
U3Y4YEHUE CIOCOOOB pPA3AEIICHHUsS CMECEl: C NMOMOIIBI0 MarHura, (pUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKU MMOBAPECHHOM
CONiM, HaONIOZEHHWE W  ONUCAaHUE  PE3YJbTAaTOB  TMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAacChl, CO3JIaHUE MOJEJEeH MOJEeKyI
(ILIapOCTEPKHEBBIX).

BaxHellline npeacTaBUTE I HEOPraHMYECKUX BelecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — ajmeMeHT U mpoctoe
BelecTBo. HaxoxneHue kuciaopoaa B mpupone, (U3NUECKHE W XUMHYECKHE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucmopoma. CrocoOsI



MOJIYYCHHUS] KUCTOpoAa B JIA0OpPAaTOpUM ¥ TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TeroBoit >P¢deKT XUMUYECKOM peakiuu, TEPMOXMMHYECKUE YpPaBHEHMS,
DK30- M DJHJIOTEPMHUYECKHE pPEakUMU. TOIUIMBO: YroJib M METaH. 3arpsA3HCHHE
BO3/yXa, YCHJICHNE NApPHUKOBOTO 3P eKTa, pa3pylIeHue 030HOBOTO CIIOA.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoae, (U3MUECKUe M XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nosyuyeHus. Kucnorsl u conm.

MounspHblii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbBL. Boma kak pactBoputens. PacTBoOpbL
HacpllieHHbIE M HEHACBIIEHHBIE PAcTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas noss BemecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBAaHMS.
Ponb pacTBOpOB B mpHpoJie U B KU3HU 4YesIOBEKA. KpyroBopoT BOJBI B MPUPO/IE.
3arps3HeHne NpupoaHbIX BoJA. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus nHeopranndeckux coenuHenuil. Oxcuasl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBbIE, KHUCJIOTHbIe, aM(OTepHbIE) W
HeconeoOpasyomue. Homenknatypa okcujgoB. Pusznueckne M XUMUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukauuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. PU3NYECKME M XWMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknatypa kucinor. Ousznueckue u
XUMHUYECKHEe cBoicTBa KHCIOT. Psan akruBHoctu MetamiaoB H. H. bekerona.
[lonydeHnne KUCIoT.

Conu. Homenkiarypa coiieil. @u3ndyeckne U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tosyuenue coient.

['eHeTnyeCcKas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE OIPENEIICHUE COAEPKAHU KUCIOpOAa B BO3yX€, ITOIyYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICMCTBUSL BEIIECTB C KHCIOPOJAOM H YCIOBHS BO3HHKHOBEHHS U
MpeKpallleHus] TopeHus (Mo)kapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
ONKCAaHUE HX CBOMWCTB, MOJy4Y€HHE, COOMpaHUE, paAClO3HABAHME U H3YUYCHHE
CBOICTB BOJOopojAa (ropeHue), B3auMopeiicTBue Bojopoaa c¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHHUE BHUJEOMATEpHaAIOB), HabIOAeHHE 00pa3IloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C  OINPEIEIEHHOU
MacCOBOM J0JIell pacTBOPEHHOTO BEILIECTBA, B3aMMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpyeM ©  KajublMeM) (BO3MOXKHO HCIIOJB30BaHUE BHUIEOMATEpPHAJIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCJIOT U ILEJIO0Yeld,
u3ydyeHue B3aumojeiicTBusa okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEAaKUHW HEUTpAIN3aly{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI'O MeTajula APYTMM M3 pacTBOpPa COJIA, PELICHUE
DKCIEPUMEHTAIBHBIX 3aJad II0 TeMe «BaXHeHllne KiIacChl HEOPraHUYECKUX
COCIMHEHUI.

Iepunoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemenToB JI. W. MenpaeneeBa. CtpoeHne aTomMoB. XHMMHYECKAs CBA3b.
OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(DUKAUMU XUMUYECKUX dieMeHToB. llonsTue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
U TUAPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX IIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
ITepuoauueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabt
u rpynmbl. OHU3UYECKUH CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IIEpUOJa U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DimekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aToMOB TNepBbIX 20 XHMMHUYECKHUX DIIEMEHTOB
ITepuonnueckoir cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS paanyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaMm.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanyeckoi CHCTEMbl XMMUYECKUX
DJIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. JI. M. MenaeneeB — yd€HbI U
I'PaKIaHVH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJspHass M HENOJISIPHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
IIponiecchl okucaeHns U BOCCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

u3ydyeHrue oOpas3lOB BELIECTB METAJUIOB UM HEMETAUIOB, B3aUMOJEHCTBUE
TMAPOKCUIA LMHKA C pacTBOpPaMHM KHCIJIOT W IIEJIOYEH, NPOBEAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHU).

Mesicnpeomemmuoie cea3u



Peanuzanus MeXNpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHUHM B § Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHATUM, TaK U MOHSATUM, SIBJISIOMIUXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IHUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIM (DaKT, TUIOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, TMEPUOJUYHOCTb, HAOJIIOEHNE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

@dusuka: marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsll, BEUIECTBO, TEINO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKHE BEIUYUHBI, €AUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsl peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KaJMs, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUIIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAITMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCA K PA3IMYHBIM KJIaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PEaKIui M0 pa3IuyHbIM MpU3HAKaM (TI0 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkrty, 1o
M3MEHEHHUIO CTETeHEeW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
y4acTHUIO KaTajau3zaTopa). DK30- U SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYEeCKOW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusax. [[oHATHEe 0 TOMOT€HHBIX U T'€TePOreHHBIX
peakuusax. [lonarue o katanusze. [loHsaTHEe 0 XMMUUECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETHPHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHMEM  METOJa
3JIEKTPOHHOTI'O OajnaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHW3M IUCCOLMALMM BEIIECTB C PA3IUYHBIMU BHJAMHU
XxuMH4YecKoil cBs3u. CteneHs quccounanuu. CuibHbIE U cadble JIEKTPOIUTHI.

Peakuyuy noHHOro oOMeHa. YciioBusl MPOTEKaHUs peaKklMii HOHHOTO 0OMeHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM MW cOJell B CBeTE MPEACTaBICHU 00 3IIEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMETauIoB (rpadura MU ajnMasa), CJI0KHBIX BEIIECTB
(xmopuaa HaTpus), MUCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON pEeaklHH
OT BO3ACHUCTBUS pa3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMAUMU KHUCIOT, IIEJIOYEH U  COJer
(BO3MOXXHO  HCIOJB30BAHHE BHUAEO MaTEpHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPHU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHE Ta3a, oOpa3oBaHME BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakluH pa3ioKEeHHs, COCIUHEHUS), pAClIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOINBIO KAYECTBEHHBIX pPEAaKUMM HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyibl 4 MX COeIMHEHHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3aUMOJEHCTBUE C MeTaJlJlaMH, HEMeTallJlaMH, IejJo4yaMu). XJIOPOBOJOPOA.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa ¥ XJIOPOBOAOPOZA HA OPraHM3M 4YelOoBeKa. BakHeWlne XJIOpHUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynnbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIIOTPONHbIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PUIUUECKHE U
XUMUYECKUE cBOMCTBA. OKCHABI CEpPbl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kuciora, (uU3MYEeCKMe U XUMHUYECKHE CBoiicTBa (00OmMe Kak
OpeICcTaBUTeNsd Kiacca KHCIOT U crneuupuyeckue). XUMHUECKHUE peakiuy,
JeKallue B OCHOBE IPOMBIIUIEHHOTO croco0a IMOJIy4eHUsS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHor KucaoThl. COnM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKlys Ha



cynb(dar-uon. Haxoxmenue cepbl M €€ COCNMHEHMA B MpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpebl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HeHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIlCHHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPaHEHHUE B IPUPOJE,
busnyeckue U XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
(bu3rYecKue U XUMUYECKHEe CBOWCTBA, MOJyuyeHrue U npuMenenue. Colu aMMOHHS,
X (QU3HYECKHE U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHCIIOTa, €€ TMOoJdydeHue, (PU3NUeCKHe U XUMHUYECKHE
cBoiicTBa (0OIlMEe Kak TMpeACTaBUTENS Kiacca KHCIOT W cleuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA00peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUAMH a30Ta
(KUCTIOTHBIE JOXKAHM, 3arpsi3HEHHE BO3/ayXa, MOYBBI W BomoéMoB). Ddocdop,
aloTponHeie Moaudukanuu ¢ochopa, uU3MUECKUE U XMMHYECKHE CBOWCTBA.
Oxcug docdopa (V) u pocdhopnas kuciora, GU3nuecKue 1 XMUMUYECKUE CBONCTBA,
nostyuenue. Mcnonab3oBanue pocdaroB B KaueCcTBE MUHEPATBHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmel. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOIHBIE
MOAM(UKALUK, PACHPOCTPAHEHHE B MpuUpone, (U3MUYECKUE U XUMHUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nUeckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBICE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rio0aqbHOrO TOTEIUVIEHUS KIUMara, MapHUKOBBIN
addekt. YronbHas KuciaoTa U €€ colid, ux (PU3NYEeCKue U XUMMUUYECKUE CBOMCTRBA,
MoJlydeHrue W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIECHHOCTH U CEJIbCKOM
XO35MICTBE.

[lepBoHavanbHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TTIUIEPUH, YKCYCHAsI KHCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOJAOPOAOB (yroib, MPUPOAHBIN Ta3, HETH),
MPOAYKThl UX MepepaloTku (OEH3MH), UX pOJb B OBITY U MPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BELIECTBAX: XKUpax, OenKax, yriaeBojgax — U ux
poJIi B JKHM3HHM 4YeJlOBeKa. MarepuasbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUN.

KpeMHuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YCHHE W
npuMmenenue. CoequHeHus: KpeMHusi B mpupoje. OOmme npeacTtaBieHus o0
okcuae kpemHus (IV) u kpemuueBoit kuciore. CUIMKATHI, UX MCIIOJIb30BAaHHUE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiaeMbl 6e30macHOT0 HMCIOJIb30BaHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B OBCEAHEBHOU KU3HMU.

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3Il0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMsI, OMBITHI, OTpaXkarolue (PU3NYEeCKUe U XUMUYECKHE CBOWMCTBA
raJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUEOMATEPUAIIOB),
O3HAaKOMJIECHME ¢ oOpaslamMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeQUHEHUsSMHU  (BO3MOXXHO  HCIOJB30BAaHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE Tpolecca OOYyIIIMBaHUS caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, M3y4YEHHE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHOM KHUCIIOTHI, MPOBEACHNE KaYECTBEHHON peaklny Ha cyib(art-
WOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEepUAJIOB), oOpasliaMu a30THBIX U (POCHOPHBIX YJIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUS, B3aMMOJIEVCTBHE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YyUYCHUE Moenei
KPUCTANIMYECKUX PEHIETOK anMaza, rpadura, QyiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, COOMpaHue, paclo3HaBaHUE U U3YUYCHHE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIUMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallyIbl U UX COEUHEHHUS.

MeTaJiibl 1 MX COeTMHEHUS

OO6mias xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxxeHus B llepmogmyeckon cucreme xumuueckux snemeHToB J[. .
MeHnneneeBa u ctpoeHus atoMoB. CtpoeHne MetamioB. Meranyeckas CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  pEMIETKA.  ODJIEKTPOXMMHUYECKHM Pl
HanpspkeHuil MetaiioB. Dusnyeckne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxenue B Ileproanueckoil cucteMe XUMUYECKHUX
sanemeHToB JI. M. MenneneeBa, CTpO€HME UX aTOMOB, HAaXOXJECHUE B MPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U



TUAPOKCUABI HaTpusi W Kanus. [IprMeHeHHe MIeTOYHBIX METAINIOB U HUX
COEIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHUM W KaJbLMi: TOJIOXKECHUE B
Ilepnognyeckor cucreMe xumudeckux sneMeHtoB JI. . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PrU3nyecKrue U XUMUYECKUE CBOMCTBA MATHUS
U Kanplusa. Baxseimme coenuHeHHs Kajblus (OKCUZ, THUIAPOKCHI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFOMUHUN: TIOJI0KEeHUE B [leproinueckor CUCTEME XUMUYECKHUX JJIEMEHTOB
. N. MenpneneeBa, CTpOEHHUE aToMma, HaxOXIEHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alMtOMUHUA. AM]OTEpHbIE CBOMCTBA OKCHUJIA U TUIIPOKCUAA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyueckoit cucreMe XUMAYECKAX 3IEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aToMa, HaxOoXJIeHUE B npupone. Ddusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKCuIbl, THAPOKCUIBI U coiu xkenesa (II) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYE€HHE  PE3yJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJE3a B KUCIOPOJE
(BO3MOXXHO  HKCIIOJNB30BAaHHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAaKIIMi HAa MOHBI: MArHUS, KAJIbIKs, aIIOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (II), HaOnroneHNE U ONKUCAHUE MPOLIECCOB OKPAIIMBAHUS
IJJAaMEHH MOHAMU HATpUsl, Kalusig ¢ KaJlblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB T'MIAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIIEHUE SKCIIEPMMEHTAIbHBIX 3a]1a4 10 TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUS.

XuMus M OKpYKAOLIAA cpeaa

BemectBa u maTepuanbl B IMOBCEIHEBHOM >KM3HHM yenoBeka. besomnacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoips mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Kawmled cpeabl (MpefenbHas J0mycTUMast
KOHIIEHTpanus Beuects, nainee — [1JIK). Poib XuMuM B pelIeHUN 3KOJIOTHYECKUX
npooieMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJMMEPHBIC
MaTepHab).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMUHM B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U TIOHSATUM, SIBISIOMIMXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHHTE3, KJIacCuPUKalUsg, TMEePUOJIUYHOCTh, HAOIIOEHHE,
AKCTIIEPUMEHT, MOJICTUPOBAHUE, H3MEpPECHHE, MOJCNb, SBJICHHE, TaPHUKOBBIM
a3 PekT, TEXHOIOTUS, MaTEPUAIIBI.

dus3nkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsii, MPOBOJIHHKH,
MOJIYTIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAS
peméTka, CIjiaBbl, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUSI, KOCMHUYECKOEe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dorocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armochepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOIBI,
M0JIE3HbIE MCKOIAaeMble, TOILTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOGHHUS MPOTpaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYEeHHs] XUMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMUA B
oOlIECTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXAalOT  T[OTOBHOCTh  OOyYaroLIUXCs
PYKOBOJCTBOBATbCA CHUCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHWEHTAUUMUd U
pacuIMpeHUe ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAay4yHOMY HACIEIUI0, TMOHUMAaHHs 3HAYCHHUS XUMHUYECKOW HAyKH B KU3HHU
COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHONW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENBbCKOW, TBOPYECKOM M JAPYTHX  BHJAX
JeSTeNIbHOCTH, TOTOBHOCTHM K Pa3sHOOOpPA3HON COBMECTHOM JEATEIBHOCTH IpHU
BBITIOJTHEHUM y4EOHBIX, I103HABATENIbHBIX 3a7]a4, BBINOJIHEHUM XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3AMMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoLEcce I3TOW Y4yeOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEIACHUE M INIOCTYNKH CBOMX TOBAapULIEH C IO3ULHHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUIM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTABJIAIOIIME
OCHOBY JIJI1 IOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, MpEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA IOJIy4YEHUE HOBBIX 3HAHUM I10
XUMHUHM, HEOOXOIUMBbIE IJisi OOBSACHEHHS] HaOI0JIaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4YeOHBIMHM TEKCTaMH, CIPABOYHOM



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIECHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE IOCIEICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIIOJIEHUsSI TpaBwil O0€30MacHOCTH MpH  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpyaa pa3auyHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYIOBOH JEATETbHOCTH, B TOM 4YHCJE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBHIOOP
WHMBUYyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHus ¢ yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIleCTBOBAHMS, IOHMMaHHUE LIEHHOCTH 370pPOBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOICHMUS
npaBuiI 0€30MaCHOTO MOBEJEHUS TPHU paboTe C BEIIECTBAMH, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4YaeMble NPU HU3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJCISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHUs,
MPUHITAI, TUTIOTE3a, (aKT, CUCTEeMa, MPOIIecC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPBhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

Bba3oBble JJoruueckue J1elicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUHU
3HAaHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHbIE
MpU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U SBJIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHAYKTUBHbBIC, IETyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIBI M 3aKJIFOYEHUS;

YMEHHE TMPUMEHATH B TIpoIlecCe TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
mpeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-T03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejbcKne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe B KadyeCTBE OCHOBBI i (DOPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

MpUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, yMEHUE Ha0I0JaTh 3a XOJOM IMpolecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMyIHpPOBaTH 00OOIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIIATH OTUYET
0 MpOJIETTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEp)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHMOpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 33/1a4 OMPEASIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHus: nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvKi 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce y4yeOHOH u
UCCIIEIOBATENHCKON JEATENHHOCTU MH(DOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOTHON
CpeIbL.

KoMMyHnKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe 1eliCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJie Auanora W (Wiau) JIUCKYCCHM) IIO
CyHmIeCTBY  OOCyXgaemMoil  TeMmbl, (QOpPMYIUPOBATH CBOM  MPEIIOKCHHUS
OTHOCHUTEIHFHO BBITIOJTHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHsI ~ IPEACTaBIATh  MOJY4YEHHbIE  pe3yJbTaThl  [O3HAaBATEIbHOU
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paTopHOIl pabOTHI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsI Yy4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M KCCIIEJIOBATENIbCKOM  JEATENIbHOCTH  NpU  PEHICHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHS
COBMECTHBIX JIEWCTBUM, ONpEJEICHHEe KPUTEPUEB IO OLEHKE KavyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM JIEWCTBUWA TP BBINOJHEHWHM 33JaHUA C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILIECTBaX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCTIOJB30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

INMPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmpeaMeTHBIX pE3yJIbTATOB IO OCBOCHHMIO 00S3aTEIbHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOil paboueld Mporpammoi,
BBIJICTISIIOT: OCBOGHHBIE OOYYArOIIMMHUCSA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HWHTEpIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy 00yuenus B 8 kjiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAS W HEMOJISIpHAs KOBAJICHTHAS CBS3b,
HMOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAaccOBas JI0JIsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCIONBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

e OINpeIeNsTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCJICHMS  BJEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIc llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO (opMy Ilepuoguyeckoit
CUCTEMBbl XMMHMUYECKHMX DJJIEMEHTOB: pa3Iu4aTb MOHATHS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mMansie u
OOJIbIlIME TEPHUOJIbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepumomuueckass cucTtemMa XuMHUYeckux diemeHToB J[. U
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yruciao AIEKTPOHOB
U pacrpe/ieieHle X Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJICMEHTHI, HEOPraHUYCCKHE BEIIECTBA,
XUMHUYECKHE PEaKIuu (TI0 YUCIY W COCTaBY yYaCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl ONUCAHUE IMPUMEpaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3WPOBATH CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT MX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpaAIlIEHUNH B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSAPHYI0O W MOJSIPHYEO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

MPUMEHSATH OCHOBHBIEC OIEPAIlMH MBICITUTEILHON JEATEIHPHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, 00OOIICHHEe, CHCTeMaTH3aIuio, KIacCU(HUKAIHIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, €eCTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJIETIMPOBAHUE, HKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYIOoM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IMpaBWIaM OOpaIlleHUs ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMpPAHUIO
ra3oo0pa3HbIX BeIlecTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJIEW paCTBOPEHHOTO BEILECTBA,
IUIAHUPOBAaTh W TMPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TTIOMOIIBI0 HHINKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U APYTrHue).

K koHIy o0yuenus B 9 kj1acce npeIMeTHbBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHSATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIMTHYECKAS] JUCCOLMALNSA, PEaKUUH HOHHOIO
oOMeHa, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMmble U



HEOOpaTUMBbIE pPEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKWCIIUTENb,  BOCCTAHOBHUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHHE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKas CBiI3b (KOBaJICHTHas, MOHHAS,
METAJJIMYECKasi), KpUCTAJUIMYECKAass peHIETKa, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAas
koHueHnrtpanus [IJIK BemecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHH W
MIPUMEHATH ITU MOHATHUS IPHU ONIMCAHUU BEUIECTB U UX MPEBPALLICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUJII COCTaBIeHUS (HOpMyI
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUUECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHANJIECKHOCTh BEIIECTB K
OTpPENENIEHHOMY KJIACCy COEIWHEHUW 1o ¢opMmyriaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHWYECKUX COCAUHEHHH, THUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OINHWCHIBAaTh M XapaKTEPU30BAThH
Tabnuuynyto Gopmy Ilepuoandeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», mManeie u OoJibllIM€ TEPHOJIbI, COOTHOCHUTH
0003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHSI  aTOMOB  XHMHWYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, oOIiee dYHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCJUHECHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOLIME M CHEUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OIMHCAHUE
MpUMEPAMHA MOJIEKYJISIPHBIX WM HOHHBIX YPaBHEHUWA COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIU;

COCTaBJISAITb YPAaBHEHUS JJIEKTPOJUTUYECKOW JUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEACTBOM COCTaBIIEHHS 3JEKTPOHHOTO OanaHca dTHX PEaKIIHii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBPAIllCHU B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coON0JaTh  MpaBuja  [OJIB30BAHUS  XMMHUYECKOM  MOCYyIOM U
nabopaTopHbIM  000pYy/IOBaHHMEM, a TakKe TmpaBwiIa OOpareHus: ¢
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOJIYYEHUI0O WU COOMPaHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEaKIUM, TOATBEPKIAIOMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapObonat-, ¢ocdar-, cuUiIUKaT-, CyJb(aT-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEIILHON JESTEIbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMaTU3alNI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — ISl M3YYCHHS CBOMCTB BEIIECTB W
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, IKCIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosan4yecTBo 4acoB
Ne HanmMeHoBaHMe pa3iesoB U DJIeKTPOHHBIe (HU(POBHIE)
KoHTpoJbHbIe IIpakTHyeckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHavabHbIe XMMUYECKHE MOHATHSA
but6mmoreka [{OK
https://m.edsoo.ru/7141837¢
Xumust — BaxkHast 00J1aCThb Hugpposas nabopamopus
11 €CTECTBO3HAHUA U 5 5 RELEON, oamy4uKu
' MPaKTUYECKOU JeATEIbHOCTH oceew,eHHoCMu, 8/aXHOCMuU
YyesoBeKa 8030yxa, 0am4uK
memnepamypel okpyxarowel
cpeobl
but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
Lugpposas nabopamopus
19 BeriecTBa U XMMUYECKUE 15 ! RELEON, damyuku
' peakiumn ocsew,eHHoOCMuU, 8/aXHOCMU
8030yxa, 0amyYuK
memnepamypel okpyxarowel
cpeodbl
Hroro no pazgeny 20
Pa3nen 2. BaxkHelilue npeacTaBuTe 1d HEOPraHU4eCKNX BelleCTB
Bosnyx. Kucnopon. Ilonsitue bu6muoreka [IOK

2.1

00 okcHuaax

6

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



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

Lugposas nabopamopus
RELEON, oamuuk
memmnepamypsi oKpyxaroujel
cpeobl

2.2

Bonopoa. Ilonsitue o kuciorax
Hu COJIIX

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

Lugposas nabopamopus
RELEON, oamyuk
memmnepamypsi oKpyxaroujel

cpeosl, pH

23

Bopa. PactBopsr. [Tonsitie 06
OCHOBaHHUAX

but6mmoreka [JOK
https://m.edsoo.ru/71f41837¢

Lugpposas nabopamopus
RELEON, oamyuk
memnepamypsi OKpyraroujeli
cpeosi, pH

24

OCHOBHBIE KJIaCCBhI
HEOPraHUYECKUX COCIMHEHUN

11 1

but6mmoreka [JOK
https://m.edsoo.ru/71f41837¢

Lugpposas nabopamopus
RELEON, oamyuk
memnepamypesl oOKpyrcaroujeli
cpeosl, pH

Hroro no pazgeny

30

Pasznea 3. [lepuoauveckuii 3akon u [lepnoanyeckas cucrema xumudeckux 3jaeMenToB /I. U. MenjaeseeBa. CTpoeHne aToMOB.

Xumuueckas ¢cBsi3b. OKHCJINTEILHO-BO

CCTAHOBHUTCJ/IbHBIC PCAaKIIUH

3.1

[Tepuonnueckuii 3aK0H U
Ilepnonnueckas cucrema

7

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢



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

XHMHYECKUX djieMeHToB /I, .
MenaeneeBa. CTpoeHue atoma

XyMHUY€eCKas CBA3b.

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c
Luepposas nabopamopus

3.2 OKUCIIUTEILHO- 8 RELEON, damuuk
BOCCTAHOBUTEJIbHBIE PEAKIIUU .
memnepamypel OKpyraroujeli
cpedol,pH
bubmmorexa [IOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMst 3 bubnnotexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB U TeEM (uudpoBbie)
Ne i/ P Kourtpoasust | IlpakTuueckue bp
NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypchl
Pa3nen 1. BemecTBo M XMMH4YeCKHeE PeaKINu
L1 [ToBTOpEeHue u yroyOnenue 3HaHUN 5 1 bub6mumorexa LIOK
' OCHOBHBIX Pa3/IeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuotexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
bubmnoreka LIOK
https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs! AUCCOLIUALIMSL. 2 | | Lugposas
' XUMUYECKUE PEaKLIMU B PaCTBOPAx nabopamopus RELEON,
damyuk memnepamypeol
oKpyxcaroweli cpedol,pH
Hroro no pazgeny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHHS
bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636
21 OO61mas xapakTepuCcTHKa XUMUYECKUX 4 | Hugpposas
' sneMeHToB VIIA-rpynmsl. ["anorenst nabopamopus RELEON,
damy4uKk memnepamypel
okpyxcaroujeli cpeosl,pH
29 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX 6 bubnuorexa [IOK

aneMeHToB VIA-rpynnsl. Cepa u eé€

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



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

Hugpposas

COCIMHEHHUS nabopamopus RELEON,
damyuk pH
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
, Oo6mas xapaKzepHCTnKa );I/IMI/I‘IGCKI/IX Lupposas
3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 na6opamopus RELEON,
COEIMHEHNS
damyuk memnepamypsi
oKpyxcaroweli cpedsl, pH
OO6m1as XxapakTeprucTHKa XUMHUECKHUX
24 sneMeHToB [VA-rpynmel. Yriepon u 8 bubmmorexa TOK
) . Py ) poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEMHEHUS
Hroro no pazgeny 25
Pasznea 3. Metajabl H HX cOeAMHEHHS
bubmnoreka LIOK
https://m.edsoo.ru/7f41a636
3.1 OO0111e cBOICTBA METAIIJIOB 4 Uugposas
nabopamopus RELEON,
damyuk pH
Bbub6morexa [JOK
2 B 7 1
3 QKHCHIIINE METAJIbl U UX COCAUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumusi u okpy:xamomas cpeaa
bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636
4.1 BemectBa 1 MmaTepuanbl B KU3HU YEJIOBEKA 3
Hugpposas

nabopamopus RELEON,



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

damyuk memnepamypel
oKpyxcaroweli cpedbl

Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa 0K

p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgpoBbie
Tema ypoxka Kontpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl

| ITpenmer xumuu. Poip XuMuu B )KU3HU 1 bu6nuoreka [IOK
yesoBeka. Tera u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOIaX MO3HAHUSI B XUMUU 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboTel B 1a00paTOpU U MPUEMBI ! bubnunoreka [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM)

4 YucTele BemecTBa 1 cMecH. CIIocoObI 1 bubmuorexa [JOK
paszeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padorta Ne 2

5 «Pasnenenue cmeceli (Ha mpumepe 1 bubmorexa OK

A . p P https://m.edsoo.ru/ff0d28c&
OYMCTKHU TOBAPEHHOU COJIM )»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE JIEMEHTBI. 3HAKU 1 bubmuotexa [JOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U COXKHBIE BElIECTBA 1 Bubmmorexa [IOK

P m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubamorexa LOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKO0H IMOCTOSTHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [IOK

10 X eckast o a. BanenTtHoc
HMHECKAT QOpMY! HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBast 1015 XUMHYECKOI0 bu6mmoreka [JOK
3JIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. MoJib. bubmuotexa [IOK
MomnsipHasa macca https://m.edsoo.ru/ff0d5230
14 Pu3NYECKUE U XUMUYECKHUE SBJICHUS. bubmuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycrnoBusl MPOTEKaHUS bubnuorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boeruucnenus konuuecTa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUUECKUX bubmmorexa [IOK
n o P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHYECKUX peaKIui
18 (coenuHeHus, pa3noKeHHs bubmmorexa [JOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBbIi-
19 sHIKIoneAUuCT. O000IIeHHE 1 bubmorexa OK
1 JHCT. Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 Kontponbnas pabota Nel mo teme bubnuorexa [JOK
«BelllecTBa 1 XUMHUYECKHE PEAKIIAMD) https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech razos. Cocras bubnuoreka [JOK

Bo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
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npocToe BemecTBo. O30H

dusnyeckre U XUMHUYECKUE CBOMCTBA

Bbubmmorexa [JOK

22
KICI0POJA (PEAKILH OKHCICHI, https://m.edsoo.ny/ff0d4614
ropenue). [lonstue 06 oxcumgax
CrniocoObI ToNTy4eHHs KUCIOpo/ia B
23 1ab0paToOpUu U MPOMBIIUICHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoil 3¢ ekt XuMuIeckoit
24 peakuuu, OHATHE O bubnuorexa [IOK
TEPMOXUMHUYECKOM yPaBHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsi3HeHue Bo3/ayXa, CoCOObl €ro Bubmmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpaxTrueckas padota Ne 3 o Teme
26 «Ilony4yenue u coOupanue KMUCIOpoIa bubnmorexa [IOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €r0 CBOMCTB»
7 Bonopon — sneMeHT u npocroe bubnnorexa [IOK
BelecTBO. Haxoxxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKkue U XUMHYSCKHIE CBOMCTBA bu6mmorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 I1
OIPITHE O KUCIOTAX | COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI TIOSTydeHHUs BOJIOPOIa B bubnmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[lomyuenue u cobupanue Boopo/a,

W3yYEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42
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MoutsipHbIii 00BEM Ta30B. 3aKOH

bubmnoreka [HOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncinenus o0bEMa, KOITUUECTBa

33 BEIIIECTBA rasa 1Mo €ro U3BECTHOM bubmoreia HOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Borancnenns 00EMOB ra3oB 10

34 ABHEHMIO PEaKI[Md Ha OCHOBE 3aKOHa bubmorexa HOK
b .. peaith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
DU3NYECKUE U XUMUYECKHIE CBOMCTBA bubmuorexa [JOK

35
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuil. [lonstue 06 bubnuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbeieHHbie

37 1 HEHACBIIIIEHHBIC pacTBOPHEI. MaccoBas bubmorexa [IOK

B p phL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PaCTBOPE
[TpakTuueckas pa6ora Ne 5 o teme

18 «IIpuroroBrieHue pacTBOPOB € bubnmorexa [JOK
onpeaeséHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEMIECTBA»

39 Kontponbhas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KacCUPUKALINS, bu6mmoreka [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XUMHUECKUE CBOMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa [OK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMsI: COCTaB, Ki1accudukarus, bubmuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e

43 [TonmyuyeHnue u XMUMHYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kmaccudukarys, bu6mmorexka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonmyuyenue u XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIIATypa,
46 CHOCOéLIIO o LI)GHI/IH XI/IMI/I‘{ZSKI/IG bubmmorexa IIOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaxtrueckas padota Ne 6. Pemenne
47 JKCIEPUMEHTAIBHBIX 3a/a4 I10 TEME bubmuotexa [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COE€OUHEHMIDY
43 I'eneTnueckas CBA3b MEXAY KJIACCAMU bubnuorexa [JOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o00mIeHNe U CHCTEMAaTH3alKs 3HAHUH
B H https://m.edsoo.ru/00ad9cb?2
Kontponbnas pabora Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HECOPTAaHUYECKHUX bubmmorexa [OK
. p https://m.edsoo.ru/00ad9ela
COeIUHEHHI
[TepBbie mOMBITKH KiIacCUpUKAITTT
51 XHMHYSCKHX 31eMeHTOB. [IoHsaTHE O bubmmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
TPYIINAxX CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ileproamueckas cucTeMa XUMHUUECKUX buGnnorexa [IOK
PHO https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. Menaeneera
Bbu6mmorexa [JOK
53 Ilepuonsl, rpynmsl, HOATPYIIIIBI

https://m.edsoo.ru/00adas52c
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Crpoenne atomoB. CocTaB aTOMHBIX

bubmnoreka [HOK

54
saep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 0007I0YeK
55 aTOMOB 3J1eMeHTOB llepuoanueckoi bubmmorexa [IOK
pHOA https://m.edsoo.ru/00adabbe
cucremnl J[. 1. Mengeneesa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKEHHIO B bubmuoreka [JOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa st
57 pa3BUTHA HayKu U npaktuku. /1. W. bubnuoreka [IOK
MenneneeB — y4€HBIN, NIEJArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHuH
PesepBHblit ypok. O6001IeHNE U
58 CI/ICTIC)MaTI/IBZ./pI/ISI 3HaHUH / bubmorexa OK
. ft https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas paboTa
KonTtponbHas padora Ne4 o teme
59 «Crtpoenue atoma. XUMHUYECKasl CBSA3bY» brbmorexa [OK
p . ) https://m.edso00.ru/00adb486
/ Beepoccuiickas mpoBepouHas paboTa
60 DIIEKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas CBsi3b brbmorexa OK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas noisipHas XuMu4ecKkas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEONsIpHAS XUMUYECKas bubnmorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuoreka [{OK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC | bu6mmoreka [{OK
peakuuu https://m.edso00.ru/00adb076
bubmnoreka [IOK
1
66 OKHCIINUTEIN U BOCCTAHOBUTEIN hitps://m.ods0o.rw/00adb076
PesepsuEblil ypok. O000IIIEHNE U
67 CI/ICTIe)MaTI/IBZ pm{ 3HaHHUH 110 TEME 1 bubmmorexa LHOK
I https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XuMHUYECKas CBA3b»
68 Pezepsuslii ypok. O600menue u 1 bubnuoreka [IOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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9 KUIIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kontposbnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
IIeproanueckuit 3aKoH.
| IIepuoaunueckas cucrema 1 bub6nuoreka [IOK
XUMHUYECKUX dieMeHToB /1. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOMCTB XMMHUUYECKHUX DIIEMEHTOB 1 bubmmorexa [JOK
.. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubmuotexa [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buner XumMHuaeckou CBSI3U U THITBI | bubmnoreka [IOK
KPUCTAINTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IloBTOpeHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3fIesIoB Kypca 8 Kiaccay
6 Knaccudukanus XuMHIecKux 1 bubnmnorexa [JOK
PEaKUHUIA MO Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbceb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubnnorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PeaKIUsIX
[lonsATHE 0 XUMHYECKOM pPaBHOBECHH.
P bu6nmmoreka [IOK
8 ®DakTOpBI, BAHUSIOIINE HA CKOPOCTh 1

XUMHYECKOMN PCAKIMHU U IMTOJIOKCHUC

https://m.edsoo.ru/00adc28¢
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XUMHYECKOI'O0 paBHOBECUA

OKHCIUTEIIBEHO-BOCCTAHOBUTEIILHBIC

bu6mmorexa [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 21EKTPOIUTUYECKON
10 nccornuanuu. CUiIbHEIE U cia0ble bubnnorexa [IOK
A HHarH. https://m.edsoo.ru/00adcd68
AJIEKTPOIIUTHI
11 HMonnrle ypaBHEHUS peaKIUu bubnnorexa [IOK
yp peaxtt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTaBICHUN bubnnorexa [IOK
pUI[ https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUICCKON AUCCOIUAIIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeACTABIEHAN 00 bubmmorexa IIOK
pel . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIAIITN
14 IlousTue o ruaponuse cojei bubmmorexa IIOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3ALIHS bubmuotexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perienue DKCIIEpUMEHTAILHEBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3amau»
KontponbHas padora Ne2 o teme
17 «DNEKTPOIUTHYECKAS] TUCCOIUAIINA bubmorexa LOK
p A HHarHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO6m1as XxapakTepuCTHKA rajJoreHOB.
18 XHUMHUYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHas KUCIOTA, bu6mmoreka [JOK
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XMMHUYECKHE CBOICTBA, MOJIy4YeHUE,
NpUMEHEHNE

https://m.edsoo.ru/00ade104

[IpakTuyeckast padora Ne 2 o Teme

bub6mmorexa [JOK

20 «ITonydyeHne COJISTHOM KUCIIOTHI,
y . . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBONCTBY»
Brruucnenust no ypaBHeHHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIM OOUH U3 bubnnorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mas xapakTepucTHKa dJIEMEHTOB bubnnoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(BUKALIUN CEPHI.
” Haxoxnenue cepsl U €€ coeIMHEHUI bu6mmoreka [IOK
B IIpupoJe. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoJ1, CTpOEHHUE, bubnuorexa [JOK
bu3nYecKue 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepsl. CepHast KHCIIOTA,
25 dusnyeckue 1 XuMUIECKHE CBONCTBA bubamorexa [TOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XHWMHWYECKUE PEAKIIUH, JIEIKAILUE B
OCHOBE IIPOMBIIIIEHHOT'0 crioco0a
26 MIOJTyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlei Cpebl COETUHEHUSIMH
cepbl
7 Brrancienue MaccoBoit 1071 BEIXOa bubmuoreka [JOK
IIPOJIyKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO01as xapakTepuCcTHKa 3JIEMEHTOB bubnnorexa [JOK
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VA-rpynmsl. A30T, pacnpocTpaHeHHe
B IIpUpo/ie, GPU3HIECKUE 1
XUMHUYECKHUE CBOMCTBA

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

AMMuak, ero puznyecKue u

29 XHUMHUYECKHE CBOMCTBA, MOJTYyUYCHHUE U bubmmorexa [JOK
oY https://m.edso0.ru/00adf004
IPUMCHCHUE
[IpakTuyeckast padora Ne 3 o Teme
30 «ITonyuenne aMmMuaka, U3y4eHHE €ro bubmorexa HOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIoTa, €€ husndeckue u bubnnoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJEN
aMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 nobOpennii. XuMHYeCKOe bubmmorexa IIOK
yA0OP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIe cpebl
COC/TMHCHHSIMU a30Ta
docdop. Oxcun dochopa (V) u

33 (1)0(:(%)0 pHaSI KI/ICJI((l))Ta (b(bPII):;I/I(qez:KHe u brbmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYeHHE
Hcnonp3oBanue pocharos B

14 KayeCTBE MUHEPAIbHBIX YA00pEHUH. bubnuoreka [JOK
3arpsi3HeHUE IPUPOJTHON Cpelibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacupocTpaHeHIE B

35 npu I(; e g)mn}zlecxl;e 1 XUMUYECKHE bubmmorexa [TOK

P P e https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcuapl yriaepoja, ux Gusndeckue u bubnuoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHUE TIPOOIIEMBI,
CBsI3aHHBIE ¢ OKcHuaoM yriaeposa (IV)

37 VYroJbHas KUCIIOTa U €€ COJIU bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padorta Ne 4 o reme

18 "[Tomy4yeHue yriieKucioro rasa. bubnuorexa [JOK
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHayanbHBIC TOHATHS 00
39 OpTraHNYECKUX BEIIECTBAX KaK O bubmmorexa LHOK
p https://m.edsoo.ru/00ae054¢
COEMHEHHMSX YIIepoaa
40 Kpemnuuii 1 ero coeqnuenust bubmmorexa LHOK
p https://m.edsoo.ru/00ac080a
[IpakTuueckas pabora Ne 5. Pemenue

A1 AKCTICPUMEHTAJIBHBIX 3a]1a4 110 TEME bubnmorexa [JOK
«Baxnenine HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHS
KonTponbnas padota Ne3 no teme

. bubmuoreka [JOK
42 «Baxneimnine HeMeTaJIbl U UX
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METaJIJIOB.

43 Merannudeckas CBSI3b U bu6mmoreka [JOK
METAJUTNYECKAs] KPUCTAIIINUECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METAaJIOB

44 XHMHYECKHE CBOMCTBA METAJLIOB. bu6mmoreka [JOK

DNEKTPOXUMHUECKUN Psift

https://m.edsoo.ru/00ael156
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HaIpsKEHUH METAIIIIOB

OO61ue crnocoObl NOTYUYEHUS
MeTtaiuioB. CriutaBel. BuuuciieHust mo

45 aBHEHUSIM XUMUYCCKHUX PEAKIINN buGmorera [IOK
M PCaKIHH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKUT
pUMECH
46 IToasATHE O KOPPO3UH METAIJIOB bubmmorexa [JOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
IHenoumpre MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUIAPOKCUBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [lemouHO3eMeTbHBIE METAIIITBI — bubmuoreka [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ael5¢e8
50 Baxneiiime coequHEHNS KaJIbIUI bubmotera [IOK
A I https://m.edsoo.ru/00ael5e8
51 O0600I11IeHNE U CUCTEMATHU3aIUs
3HAaHUHU
JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
52
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[IpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOoCTh BOABI M METOMEI €8 bubmorexa T[IOK
\ A A https://m.edsoo.ru/00aclaec8
YCTpaHEHUS
bu6nmoreka [IOK
54 A 7|
IHOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHble CBOICTBA OKCHA U bubnuorexa [IOK
TUApOKCcUIa https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK
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https://m.edsoo.ru/00ae1156

https://m.edsoo.ru/00ae1d86

OKcuapl, THAPOKCHUIBI U COJIU KEJe3a

bubmnoreka [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
53 0606HVICHI/IG U CUCTEMAaTU3alUs
3HaHUI
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a/a4 I10 TEME bubnunorexa [JOK
«Baxueiuye MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHHUSI
Brruucnenust no ypaBHeHHUSIM
XUMUYECKUX PEAKIUMN, €CIIH OUH U3
60 peareHToB J1aH B U30BITKE WIN bubnuorexa LIOK
COZIEPKUT IpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJA MPOIYKTa
peakiuu
61 O06o00611eHnEe U cUCTeMaTU3aIUs
3HaHUI
KonTtponbHas padora Ne4 o teme
62 «Baxuneimme MeTauibl 1 UX
COCTUHEHUS
63 BemectBa u maTepuaisl B bubmnoreka [IOK
IIOBCEIHEBHOU KU3HU YeI0OBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHue bub6nuorexa LIOK
OKpYKaroIIe cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn bubnuoreka [IOK
IKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6001IeHNE 1 bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHUH

https://m.edsoo.ru/00ac0d0a



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86

67 PesepBHslil ypok. O60011eHue u | bubnuorexa [JOK
cUCTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O60011eHIE 1 1 bubnmorexa [JOK

cUCTeMaTHu3alusd 3HaHUU

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

IIo Teme: ((HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATH

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHMX IIOHATHHI: aToM,
MOJIEKYJIa, XHUMHUYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE
BEIIECTBO, CMeCh (OJHOpPOAHAsS W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJbHAsI aTOMHAas M MOJICKYJSIpHasi Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSpHAsh Macca, MaccoBas JO0JIsI XUMHUYECKOIO
JJIEMEHTa B COCIMHEHUH, MOJISIPHBIA O0BEM, XMMHUYECKas DPEaKIvs,
KIaccuuKamus ~ peakiuii:  peakuud  COSAUHEHHUS,  PeaKIuu
pa3JoXKEeHUs, peaklUuu 3aMelIeHHs, pPEeaKIuu OOMeHa, 0JK30- H
SHJIOTEPMHUUYECKUE PEaKIMH, TEIUIOBOW 3(P(EKT peakiuu, pacTBOp,

MacCoBasi A40JIs1 BEIICCTBA (HpOHeHTHaH KOHHCHTpaHI/IH) B paCTBOpPC

1.2

HWIUTIOCTPpUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATUI M

MPUMCHSATDH OTU MMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpCBpaHICHI/If/'I

1.3

HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ul COCTaBJi€HHSI (opMyIl

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKum“I

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUSA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOI0 Y4YCHHSA, 3aKOHa

ABorazpo

1.5

ONnpCaACIIATh BaJICHTHOCTb aTOMOB SJICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

1.6

KJIaccu(UIUPOBaTh XHUMHYECKHE peakiuu (M0 YHUCIy M COCTaBy

YYacCTBYIOIIMX B PEAKIMH BEIECTB, 110 TEIIOBOMY dPEKTY)

1.7

BBIYUCIIAITD OTHOCHUTCIIbBHYIO MOJICKYJIAPHYHO WM MOJIIPHYIHO MACChI

BCIICCTB




1.8

BBIUUCIISITH MAacCOBYIO JIOJIIO XMMHMYECKOTO 3JIEeMEHTa Mo (opMmylie

COEIMHEHMS,

1.9

BBIUUCIIATE MACCOBYHO JOJIIO BCHICCTBA B PACTBOPC

1.10

MIPUMEHATh €CTECTBEHHOHAYYHbIC METOJIbI MMO3HAHUS — HaOJII0/ICHHE,
U3MEpeHue,  MOJEJIIMPOBAHME,  OKCIEPUMEHT  (pealibHbli U

MBICJICHHBI )

ITo Teme: «Baxuenme npeIcTaBUTENIM HEOPraHUYECKUX BEILIECTB)

2.1

PacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX MMOHSTH: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

OTIpEe/ICTIATh MPHUHAJJICKHOCTh BEIIECTB K OIpeneIéHHOMY Kiaccy

coeMHEeHuH 1o popmynam

23

KHaCCI/Iq)I/ILII/IpOBaTB HCOPTraHNYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA
BEIIECTB pa3IM4YHBIX KJIACCOB, MOJTBEpPXkAas ONUCAaHHUE MpUMEpaMH

MOJIEKYJIAPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUNA

2.5

MMPOrHO3UpPOBATH CBOMCTBAa BCIIECTB B 3aBHCUMOCTH OT HX
Kau€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTHU IIPOTCKAHUA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

cJIeagoBaTb IpaBHJIaM I10JIb30BaHUA XUMHUYECKOU HOC}’IIOﬁ u
a00paTOpHBIM 00OPYJOBAHHEM, a TaK)Ke MpaBWJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBITOJIHEHUIO
J'Ia60paTOpHLIX XUMHUYCCKUX OIIBITOB IIO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BelIeCTB (BOIOPOAA U KHCIOPOJa), MPUTOTOBIICHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOWM JOJIEM PacTBOPEHHOIO
BELIECTBA, INIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE FKCIIEPUMEHTHI T10
pacro3HAaBaHHWIO pPACTBOPOB IIENOYEd UM KUCIOT C TOMOIIBIO

MHAUKATOPOB (JaKMyc, (heHosdTaaer, METHIOPAHK U IPYTHe)

2.7

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XUMUYECKOUN pEaKINU

I[To Teme: «llepmogmueckuii 3akoH u llepumogmyeckas cucrema
xumuyeckux snemeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBa3b. OKHCIUTEIHFHO-BOCCTAHOBUTEIIHLHEIC peakunum»

3.1

PaCKpBIBATE CMBICII OCHOBHBLIX XHUMHWYCCKUX TIOHATHH: AApO aroma,
SHCKTpOHHLIﬁ () (0)71 aToMa, aTOMHas Op6I/ITaJ'IL, paauyc aroma,

XUMHYCCKAad CBA3b, INOJIApHAsd W HCIOJIApHAsA KOBAJCHTHAA CBA3b,




AJIEKTPOOTPHUIIATEIPHOCTh, HWOHHAs CBS3b, HWOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCI/I(I)I/ILII/IpOBaTB XUMHNYCCKHUE 3JICMCHTbBI

3.3

OINMUCHIBATh M XapaKTepu3oBaTh Tabmuunyro Gopmy llepuommueckoii
CHUCTEMbl XMMHYECKHX D3JIEMEHTOB: DAa3/IM4aTh IOHATHUS «IJIaBHas
noarpynna (Arpynma)» u «mobGounas mnoarpynna (brpymma)y,

«Maple» U «OONIBIINE) NEpUOabI

3.4

packpsiBaTh cMbica [lepumoanueckoro 3akona .M. Menpgeneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOIUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKUX DJJIEMCHTOB OT HUX IMOJOXCECHUA B HepI/IOI[I/I‘ICCKOfI

CHUCTEMC

3.5

COOTHOCUTH  00O3HAu€HHs, KOTOpblE HMMEITCs B  Tabiule
«lleppoguyeckas  cucreMa  XUMHYeCKuX  dnemeHTtoB  J[.M.
MeHieneeBay C YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sapa, oolee 4YHcio

AJIEKTPOHOB U pacIpe/iesICHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHCIICHUS 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

ONpeaeNsaTh BUJ XUMHUYECKOW CBA3M (KOBAJCHTHAass M HWOHHAs) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KVIACC

Kon
MPoBEPsIEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ1bHO]71 nporpaMmmMbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

1

ITo Teme: «BemiecTBo 1 XUMU4eCKasi peakiys»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX IOHATHI: pacTBoOD,
AJIEKTPOJIUTBI, HEJICKTPOJIUTHI, DIICKTPOJUTHYCCKAST IHCCOIMAITUS,
peakiuu MOHHOTO OOMEHa, KaTalu3arop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMble u HeoOpaTUMbIe peakIuu,
OKHCIIUTEThHOBOCCTAHOBUTEIHHBIE peaxIu, OKUCIIUTEb,
BOCCTAHOBHTENIb, OKHUCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh,  XUMHUYECKass  CBsA3b  (KOBAJICHTHAs, HWOHHas,

MeTaJ'IJII/ILIGCKaSI), KpUCTAJIJIMICCKAA pCIIIéTKa, CIIIaBbl, CKOpPOCTH




XUMHYECKOHN peakiuu

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWMHYECKHUX MMOHATHUA H

MPUMCHSATDH 3TU IMOHATHS ITPU OMMUCAHUHN BCHICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJIAATb YPAaBHCHUA BHQKTPOJIHTH‘IGCKOP'I Juccommuanumu KHMCIIOT,
IEJI0Ye W COJIeH, TMOJIHBIE U COKpAIIEHHBIE YpPaBHEHUS pEeaKUuid

HOHHOro 0OMeHa

1.4

PACKpBIBATh CYINIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca STUX peakuil

1.5

MIPOBOAMTDH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKuu

Ilo temam: «Hemeramnel U HUX coequHEHUSI» U «MeTaibl U UX

COCOAUHCHU A

2.1

XapaKTepu30BaTh (OMUCHIBATh) 0O0IIHE U crienupUuecKue XUMHIECKUE
CBOMCTBAa NIPOCTBIX M CIIOKHBIX BELIECTB, MOATBEPXKAAsl ONUCAHUE
MIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX

XUMHUYECKUX PEaKIui

2.2

COCTAaBJISITb YPaBHCHHA peaKum‘/'I, MOATBCPKAAIOININX CYIIECTBOBAHNEC

TeHETHYECKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

23

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCJI0BUAX

24

cleoBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TOCYyAOH U
abopaTOpHBIM 00OPYJOBAHHEM, a TaK)Ke IMpaBUJaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOUpPAHUIO

ra3000pa3HbBIX BEMICCTB (aMMHUAKa U YTIIEKUCIIOTO ra3a)

2.5

MPOBOJUTHh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
Pa3jIMYHbIX BCIICCTB: PaCllO3HABAaTh OIBITHBIM HYTéM XJopuna-,
Opomun, womua, KapOonart, (¢docdar, cuwmmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, MOHBl H3YYCHHBIX METAIJIOB,

IIPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB

[To Teme: «XuMHs 1 OKpy>Karolas cpenar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMu4eckux mnoHsTuid: [IJIK

BCIICCTBA; KOPPO3Us METAJIJIOB

3.2

IMPUMCHATE OCHOBHBIC OIICpalunu MBICIIUTETbHON JCATCIIBHOCTH —




aHaIM3 W CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTHU3AIIHIO,
BBISIBJICHHE TPUYMHHO-CIECICTBEHHBIX CBSI3ed — U1 U3y4YCHUs
CBOfICTB BCIICCTB U XHUMHNUYCCKHUX peaKHHﬁ; CCT€CTBCHHOHaquBIC
METOJIbI IO3HAHUS — HAOJIOJICHUE, H3MEPEHHUE, MOJICIMPOBAHHE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

8 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

HepBOHaanBHBIe XHUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€lOBeKa. XHMHUS B CHCTEME HayK.
Tena m BemecTBa. @U3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

IlonsTrue o MeToax MO3HAHMUSA B XUMUM. UKHCTHIE BEIIECTBA U CMECH. CnocoObl

paszaeneHust cMecen

1.3

ATOMBI W MOJICKYJIBI. XnuMuueckne »diieMeHTBl. CHMBOIBI XHMHYECKHX

9JICMCHTOB. HpOCTLIe n CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKyHﬂpHoe YUCHUC

1.4

XuMu4deckas (bopMyﬂa. BameHTHOCTh aTOMOB XMMHYECKHX JJIEMECHTOB. 3aKOH
IIOCTOSAHCTBA cocTraBa BCIICCTB. OTtHOCHUTENbHAS aTOMHas macca.
OTHOCHUTENBHAS MOJICKYJISIpHAd Macca. MaccoBas 107151 XUMHAYECKOTO 3JIEMEHTA

B COCIMHCHHNHA

1.5

KomnuectBo BemectBa. Monb. MossspHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam

XUMHYECKUX COCIUHEHUN

1.6

dusznueckue U XUMHUYECKUE SBJICHHUS. XUMHUYECKas peakius U e€ MPU3HAKH.
3aKOH COXpaHEHUsl MaccChl BellecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYECKHUX PeaKIuii (COeTUHEHMsI, Pa3I0KEHUS, 3aMEIIeHuUs, 0OMEeHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYA0M, C TpaBUJIaMHU
pabotrel B JabopaTopur W mpuéMamMM OOpamieHus C  Ja0OpaTOPHBIM
o0opysoBaHHEM, H3yYe€HHE M ONHUCaHHE (U3MUECKUX CBOWMCTB 00pa3loB
HEOPraHUYECKHX BEIIECTB, HaOMIOACHHE (U3HMYECKUX (TUIAaBJICHHE BOCKA,
TasHUE JIbJla, paCTUpaHUE caxapa B CTyIKe, KUIIEHHWE M KOHJIEHCAIUS BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYH, TMPOKAJUBAHME  MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) sIBIIEHUM, HaOIIOJeHHEe M OINMCaHue
MPU3HAKOB MPOTEKAHMUSI XUMHUYECKHUX peakiuil (pa3jokeHue caxapa,
B3aMMO/JICIICTBHE CEpHOM KHUCIOTBI C XJIOPUIOM Oapusi, paslioKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Keje3a C PACTBOPOM

coyu meau(Il), uzyyenue cnocoboB pazgeseHus cMecei (¢ TOMOIIBI0 MAarHuTa,




(bunpTpOoBaHUE, BBIMAPWBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBEACHUE
OUYMCTKHU TTOBAPEHHOW COJIM, HAOTIOICHIE U OTICAHKE PE3YIbTAaTOB MIPOBEICHUS
OTIbITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAaHEHHS MAacChl, CO3IaHHE MOIEIei

MOJIEKYJT (IIIapOCTEPIKHEBBIX )

Baxwueiine MNPpEACTAaBUTCIIN HCOPIraHNYICCKUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — anemMeHT M mpocToe
BenlecTBo. HaxokaeHue kuciaopoja B mpupoje, pu3nueckue U XMMHYECKHe
cBoiictBa (peakiuu ropenus). Oxcuzapl. I[lpumenenue kuciopona. CrnocoObl
NOJYYEeHUsI KHCIopoJa B JaOOpaTOPHM M MNPOMBIIIICHHOCTH. KpyroBopoT

kucnoposa B mpupojie. O30H — aIoTpoIHas MoIupUKalus KUCIopoaa

2.2

TennoBoii 3P PeKT XMMHUUECKON peakuu, TePMOXUMUYECKUE YPaBHEHHUS, SK30-
U SHAOTEPMUYECKUE PEAKIMU. TOIUIMBO: yroJib U METaH. 3arpsA3HEHNE BO3/1yXa,

YCWJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pyieHue 030HOBOTO CII0sI
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Bonopon — anemeHnt u mpocroe BeniecTBo. HaxoxxneHune Bojopona B NMPHUPOAE,
¢u3nyeckue W XHMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOObI IMOTyYeHHUS.

Kucnore! 1 conun

24

Mossipablii 00bEM ra30B. Pacu€Tel M0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusznyeckue CcBoMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpEIL.
HaCBIH_[eHHBIC N HCHACBIIICHHBIC PACTBOPBLI. PaCTBOpI/IMOCTb BCIIECCTB B BOJC.
MaccoBasg 40711 BellecTBA B pacTBope. XUMHYECKHE CBOWCTBA BOJIBI.
OcHoBaHus. Poib pacTBOpoB B MpUPOJE M B KM3HU uenoBeka. Kpyroropor
BOJABl B Mpupoje. 3arps3HeHue NpUpoIHBIX BoA. OXxpaHa U OUYHCTKa

IMPHUPOJIHBIX BOJ

2.6

Knaccudukanmst Heopranwmdeckux coequHeHnid. Oxcuabl. Kiaccudukarus
OKCHJIOB: cosieoOpa3yrome (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIE) WU
HeconeoOpasytomue. Homenkimatypa okcujoB. DPu3nyeckre M XUMHUYCCKHE

cBOMCTBa OKCUAOB. IloyueHne okcuaoB

2.7

OcnoBanust. Knaccudukanuss ocHoBaHMN: MIENOYM U HEPACTBOPHMBIE
ocHoBaHMs. HoMenknatypa ocHoOBaHM. PU3NYECKHE U XMMHYECKUE CBOMCTBA

ocHoBaHuil. [lomydyeHne ocHOBaHUN

2.8

Kucnorsl. Knaccugpukamus kucnor. Homenknatypa kucinor. @Ousnueckue u
XUMHYeCcKHe cBoMcTBa KucaoT. Psag aktmBHoctm MetaiioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coseil. @usznueckne M XUMHUYECKHE CBOWMCTBA COJICH.




[Tonydyenue coneu

2.10

I'emeTnueckas CBA3b MCXKAY KilaCcCaMU HEOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XVUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIPEIEICHHE  COIEpIKaHUs
KHUCJIOpOAa B BO3JyXe, IMOJy4YeHHe, cOOMpaHMe, paclo3HaBaHHE U H3YUYECHHUE
CBOWCTB KHCJIOPOJa, HAOIIOA€HUE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCIJIOBUSI BO3HUKHOBEHUS U NPEKPAILLEHUS TOPEHUs (TI0%Kapa), 03HAKOMIIEHHUE C
oOpa3liaMu OKCHUJIOB W OIMCAaHUE WX CBOWMCTB, TMOJIy4eHHE, COOUpaHUE,
pacrio3HaBaHWE M M3Yy4YEHHE CBOMCTB BOJOpOZa (rOpeHHue), B3auMoJeicTBhe
Bogopoaa ¢ okcugom Meau(Il) (Bo3MOKHO MCIOJIB30BAHUE BUICOMATEPUAIIOB),
HaOmozeHne oOpa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEOBaHUE
0COOEHHOCTE pacTBOpEHHs] BELIECTB C Pa3IMYHOW PaCTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCCOBOW JOJIEH pPACTBOPEHHOTO
BEIIECTBA, B3aUMOJEHCTBUE BOJBI C MeTaIlaMM (HAaTpUeM U KajbLUeM)
(BO3MOYKHO HCIOJb30BAaHUE BUJCOMATEPHAIIOB), OIPEAEICHUE pPACTBOPOB
KUCJIOT M WIeJoYel ¢ IMOMOINBI0 HHAMKATOPOB, MCCIIENOBaHUE O0pa3LoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIacCOB, HAOJIOJEHUE W3MEHEHUS
OKpPAaCKM HHIUKAaTOpPOB B pacTBOpax KHCIOT M IIENOYEH, U3y4YCHHE
B3aumoeiicteus okcuaa menu(Il) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C
MEeTaJUIaMH, PEAKLIUN HEUTpaIU3alliHy, II0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHUE OJHOIO MeETaula JApPYTMM M3 pacTBoOpa COJIM, pELICHHE
9KCIIEPUMEHTAJIbHBIX 3a/1ay 1o TeMe «BaxHelmue kiacchl HEOPraHUYECKUX

COCTUHEHUIN

[Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHUYECKHX AJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHUYecKas CBsi3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKM KIacCH(HUKAIUK XHMHYECKHX JJIeMeHTOB. [loHATHEe O
IpyNIax CXOJHBIX 3JIEMEHTOB (ILEIOYHBIE U HIETOYHO3EMENIbHBIE METaJlIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHUIBI U TUAPOKCHUBL

3.2

[Iepuonnueckuii 3akoH. [lepuonnueckas cuctreMa XUMUYECKUX 351eMeHTOB [1. 1.
Meneneesa. Koporkonepunongnas u JUIMHHOTIEPHOIHAS (hopMbI
Ilepuonuueckoir cuctembl xumudyeckux snemeHtoB .M. Menneneesa.
IIepuonsl m rpynmnel. PU3MUECKUH CMBICI HOPAIKOBOIO HOMEpa, HOMEPOB

Nepuoja v rpymnmbl AJIeMeHTa
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Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Onextponbl. CtpoeHue




JJICKTPOHHBIX 000JIOYeK aTOMOB TEpBBIX 20 XUMHUYECKUX OSJIEMEHTOB
[Tepuonnueckon cucremol [I.M. Menaeneesa. XapakTrepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nonoxkenuto B [lepuoanueckoii cucrteme [I.1. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHUs] paguyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAIIMYECKUX W HEMETAUIMYECKUX CBOMICTB MO TIpynmamM M IEpUOJaM.
3unauenue [lepumoauueckoro 3akoHa u Ileproauueckoil cUCTEMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTUsS Hayku W mpakTuku. J[.MI. MenneneeB — yu€Hbld U

rpak1aHUuH

3.5

Xumnueckasi cBsizb. KoBaneHTHass (MOJsIpHAsE W HEMOJSIpHAsi)  CBA3b.

BHGKTpOOTpI/IHaTCJ'II)HOCTB XHMHYECKHX 2JIeMeHTOB. MloHHas CBI3b

3.6

Crenenp okucieHuss. OKUCINTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm

OKHCJIEHHS B BOCCTaHOBJIEHHS. OKUCIIMTEIM U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUI JKCHEPUMEHT: U3y4YeHHE O0O0pa3loB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJCHUCTBHE TUAPOKCHIA LUHKA C PACTBOPAMH KHUCIOT MU
LIEJI0YEH, IIPOBEICHUE OIBITOB, WIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEJIBbHBIX peakUuil (rOpeHue, peakliuy pa3ioKeHHsl, COeIMHEHUS)

9 KVIACC

Kon

HpOBEpﬂEMLIﬁ 3JIEMEHT COACPKAaHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. [leprogudeckas cucremMa XMMUYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB
XUMUYECKUX BJIEMEHTOB IMEPBbIX TPEX TMEPUOAOB, Kalus, KalbIUsi U HX
COCMHEHHUI B COOTBETCTBMHM C TOJIOKEHHEM 3JeMeHTOB B Ilepuomnueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BelecTBa: BHJBl XMMHYECKOM CBs3M. THIBI KpUCTAIIIMYECKHUX
pEETOK, 3aBUCMMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4YecKoi cBs3u. Knaccuukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BEUIECTB (MEXAyHapoAHas U TpUBHaJbHas). XUMHUYECKHUE CBOMCTBA BELIECTB,
OTHOCSIIMXCS K PA3IMYHBIM  KJIaccaM HEOPraHWYEeCKUX  COEOMHECHMH,

FCHCTUYCCKAs CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYeCKUX pPeaklnii 1o pa3InyHbIM MPU3HAKAM (10 YUCITY U

COCTaBy YYacTBYIOIIMX B PEAKIUH BEIHIECTB, MO TemioBoMy 3ddekTy, 1o




H3MEHCHHIO CTEIIEHEH OKHCIICHMS XUMHUYECKHX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,
oo y4acTuro KaTaJII/I3aTOpa). DK30- )51 OHAOTCPMHUYCCKUC  PCAKIUMU,

TEPMOXUMHNYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOH pcakuuun

1.4

[TonsiTie 00 0OpaTUMBIX M HEOOpPATHUMBIX XMUMHUECKUX peakuusx. [lonstue o
TOMOTEHHBIX U T€TEPOreHHBbIX peakiusaX. [[oHATHE 0 XMMHUECKOM PaBHOBECHM.
@axTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW peakUuu U IOJI0KEHHE

XUMHUYCCKOI'O paBHOBECHUA

1.5

OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLUHy, ANIEKTPOHHBIN  GayiaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu.  CocTaBieHUE  ypaBHEHUU
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUMH C HCIOJNb30BAaHUEM MeETOoJa

AIIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUUECKON TUCCOIMAIUU. DIICKTPOIUTHI U HEIICKTPOIUTHI.
Katnonsl, annonsl. MexaHnu3M AMCCOLMALMM BEUIECTB € Pa3JIMYHBIMU BUJIAMU
xuMmuueckoi cps3u. Ctenenp auccoruaiyi. CUIbHBIC U cIa0ble SIEKTPOIUTHI.
Peakiuun nonHoro oOMena. YcCloBUs MPOTEKAaHUS PEAKIIM MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE WOHHBIE YypaBHEHHUs peakiuil. CBOWCTBA KHUCIOT,
OCHOBAaHWUH W COJEe B CBETe TPEIACTABICHUNW OO0 DICKTPOIUTUICCKON

nucconnanuu. KauecTBeHHbIe peakiiui Ha HOHBIL. [IoHsTHE O THApOIN3e coen

1.7

XUMHUYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C MOJICISIMU KPUCTAJUIMYECKHX
pPEIIETOK HEOPTaHWYECKUX BEIECTB — METAUIOB U HEMETauioB (Tpadura H
anmMasa), CIOKHBIX BEHIECTB (XJIOpHUAA HATPHs); UCCIICIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW pEakluu OT BO3JICHCTBUS pPA3IUYHBIX (HAKTOPOB;
WCCIIC/IOBAaHUE  AJIEKTPOIIPOBOIHOCTH  PacTBOPOB  BEHIECTB,  Iporiecca
JMCCOIMAIIMM  KUCIIOT, IIeJo4Yed U colicii (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, WUTFOCTPUPYIOMUX TPU3HAKH
MPOTEKAHUs PEeaKIMii HOHHOTO oOMeHa (0Opa3oBaHME OCajliKa, BBIJICIICHHE Ta3a,
0o0pa3oBaHKHE BOJIbI); OIBITOB, WJUIIOCTPUPYIOUIMX NPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peaklUuil (TOpeHHe, Peakiu pas3iioKeHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TTOMOIIIBIO KAYECTBEHHBIX PEAKIIHIA

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramis! 1 ux COCIUHCHUA

2.1

OO6mrast  xapakTtepuctuka rTajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHun okucieHus. CTpoeHue u Gu3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHWMHUYECKHE CBOMCTBA Ha IpUMEpe XJjopa

(BSaHMOﬂeﬁCTBHG C MCTalllaMH, HCMCTaJlllaMH, IJ_[CJ'IO‘IaMI/I). XJ'IOpOBO,Z[OpOI[.




ConsgHas KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJIyYyeHHEe, TpuMeHeHue. JleiictBue
XJIOpa U XJIOPOBOAOPOJA HAa OpPraHu3M uejoBeka. BaxkHeime XJIopuabl U UX

HaXO0XJAEHUE B MPUPOJIE

2.2

Obmas xapakrtepuctuka s1eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U pu3nvecKue cBOMCTBA
NPOCTBIX BEHIECTB — KHCIOPOAAa W Cepbl. AJUIOTpOnHBIE MOAM(HUKAINUN
KHCIIOpOJa M cepbl. XUMHUYECKUE CBOMCTBAa cepbl. CepoBOIOPOJ, CTPOEHHUE,
¢usnueckue W XUMHUYECKHe CBOHCTBA. OKCHIBI CEpbl KakK MpeICTaBUTEIH
KHUCIIOTHBIX OKcuaoB. CepHasi KUCIIOTa, (hU3MUECKHEe U XUMUYECKUE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kjacca KUCIOT U crnenupuyeckue). XuMHUUeCKue
peakiuu, Jekallie B OCHOBE NMPOMBIIUIEHHOTO Crocoba MOJyuyeHHUs CepHOM
kucioTel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs pEaKIUs Ha
cynbdar-uoH. HaxoxxneHue cepsl U €€ COCTUHEHHI B MpHpojie. XUMHUECKOe
3arpsi3HEHUE OKpPYXKalollel cpelbl COCTUHEHHUSIMH Cepbl (KHCIOTHBIE IOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €0 MPEeA0TBPAICHUS
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OOmrast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIEHUS. A30T, pacIpoCTpaHEHHUE B IIPUPOJIE,
¢usnueckre U XuMudeckue coiictsa. Kpyrosopor a3ora B npupojae. AMMHaK,
ero (u3MuecKue M XUMHUYECKHE CBOWCTBA, MoylyueHHe U npumeHeHue. Comau
aMMOHHUA, HX (QU3NYECKUE U XHUMHUYECKHE CBOMCTBA, MPHUMEHEHHE.
KauectBenHnasi peakiysi Ha MOHbI aMMOHHMS. A30THasi KUCIIOTa, €€ MOoJTy4YeHue,
¢u3MYecKne W XMMHYECKHE CBOMCTBa (0OlIMe Kak TpPEICTaBUTENs Kiacca
KACIOT U crneuudpudeckue). Vcnonap3oBaHue HUTPATOB U COJEH aMMOHHS B
KayecTBE MHMHEPAJIbHBIX yNOOpeHUil. XUMUUYECKOe 3arps3HEHHE OKpYXKarollei
Cpebl COETMHEHUSAMH a30Ta (KUCIOTHBIE JIOXK/IHU, 3arps3HEHUE BO3/1yXa, TOUBBI

1 BOJIOEMOB)

2.4

®docdop, amtorponHsie Monupukanuu ocdopa, GunUecKre U XUMHUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas kuciora, QUINYECKUE U
XUMHYECKHE CBOHMCTBa, monydeHue. lcmonb3oBanue (ochaToB B KadyecTBe

MUHEPATBHBIX YI00pEHHIA

2.5

OO6mrast xapakrepuctuka sneMeHToB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHble CTENEHU OKHUCJICHHUS. YTIEpOJ, aIOTPOIIHbIE
Moau(duKauK, pacrnpocTpaHeHHe B MNpupoie, (U3MYEeCKHe U XUMHYECKHe
cBoiicTBa. Ancop6Oius. KpyroBopot yraepoaa B mpupoae. OKCHIBI yriaepoaa,
ux (U3NUYECKHE U XMMHYECKHE CBOMCTBA, JCHCTBHUE HA JKUBBIE OPTaHU3MBI,

IMMOJIYYCHHC U IIPUMCHCHHUC. DKOJIOTHYECKHE HpO6J’ICMLI, CBA3aHHBIC C OKCHJI0OM




yriepona(lV); rumoresa mIo0anbHOrO MOTEIUICHHUS KIWMAaTa; ITapHUKOBBIN
addekr. YrompHas KHCIOTa U €€ CONMM, UX (PUINYECKUE H XUMHUYECKHE
CBOICTBa, MoJyuyeHHe W npuMeHeHHe. KauecTBeHHasl peakiusi Ha KapOoHaT-
noHbl. Vcrnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

IlepBoHayabHbIE MOHATUS 00 OPraHWYECKUX BELIECTBAX KAK O COECIUHEHUSX
yriaepoga (MeTaH, 3TaH, ATWUJIEH, AalleTWJIEH, 3TaHOJ, TJIMLEPHUH, YKCyCHas
kuciota). X coctaB W xummueckoe crpoeHue. [loHsATHE O OMOJIOTHYECKH
BOXXHBIX BEILIECTBAX: )MpaX, Oelkax, yrieBoJaXx — U HUX pOJU B JKU3HU
qyenoBeka. MaTepuaibHOe €OUHCTBO OPraHMYeCKMX M HEOPraHM4eCKHX

COEIUHEHUN

2.7

Kpemuuii, ero Qusnyeckue © XHUMHUYECKHE CBOMCTBA, I[OJyY€HHUE H
npumeHenue. CoeauHeHUs kpeMHHs B npupoze. OOuiue mnpezicraBieHus o0
okcune kpeMHusi(IV) u kpemuueBoit kucnore. CUIMKaThl, UX UCIIOJIB30BAHUE B
ObITY, MEIUIIMHE, IPOMBIIIJIEHHOCTU. BakHelne cTpouTebHble MaTepUallbl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. [IpobmeMbr OGe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCpPUaIOB B HOBCCﬂHeBHOﬁ KHU3HHU

2.8

XUMUYECKHI HKCIIEPUMEHT: U3y4eHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IIPOBEJECHUE KAUYECTBEHHBIX PEAKLUN Ha XJIOPHI-
MOHBl W HaOJIOJIEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpPa)Karollhe
¢u3nueckre U XUMUYECKHE CBOMCTBA T'aJIOT€HOB U UX COEAMHEHHH (BO3MOXKHO
WCTIOJIb30BaHUE BHJICOMATEPUAIIOB); O3HAKOMJICHHE C 00OpasnamMu XJIOPHIOB
(raloreHuI0B); O3HAKOMJIEHHME C oOOpasliaMu cepbl M €€ COeAMHEHUSIMU
(BO3MOXKHO  HCIIONIb30BaHME BHUIECOMATEpPHATIOB); HaOJIOAEHUE Tpoliecca
oOyrivMBaHus caxapa TOJl JIeWCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI;
U3yuyeHHe XMMHUYECKUX CBOMCTB pa30aBlIeHHON CEpPHOM KHCIOTHI, IPOBEAECHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH U HaONoJeHue TNpu3HaKa eé
MIPOTEKaHUsI; O3HAKOMIICHHE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeAMHEHUH (BO3MOXHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB), OOpa3LamMu
a30THBIX U (OCHOPHBIX YAOOPEHUH; TIOMyYeHHE, COOMpaHne, pacrio3HaBaHUE 1
U3y4YEHHUE CBOICTB aMMMaKa; NPOBEACHHE KAUECTBEHHBIX PEAaKLUMH Ha HMOH
aMMOHHUA U  QocdaT-uOH U HU3yuyeHUE TMPU3HAKOB UX MPOTEKAHUS,
B3aMMOJEICTBIE KOHLIEHTPUPOBAHHOW a30THON KHUCJIOTBHI C MEABIO (BO3MOKHO
HCIIOJIb30BAaHUE BUJEOMATEPHUATIOB); M3yUYEHUE MOJIENEeH KpUCTaNINYECKUX
peméTok anmmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C  IPOLIECCOM

azcopOLMU pPacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOMCTBOM




MPOTHBOTa3a; IOJy4YeHUE, COOMpaHWe, PACMO3HABAHWE W W3yYEHHE CBOMCTB
YIJIGKHCIIOTO Ta3a; MPOBEJACHUE KA4YeCTBEHHBIX peakiMii Ha KapOOHAT- u
CHJIMKAT-UOHBI W HW3YYCHHUC IIPU3HAKOB HUX IMPOTCKAHUA; O3HAKOMIICHHUC C
NPOAYKIUCH CHIMKATHOW MPOMBINUICHHOCTH; PEIICHUE SKCICPUMEHTATBHBIX

3a71a4 110 TeMe «Ba)kHeHIe HeMeTauIbl U UX COEIUHEHU

Mertanisl ¥ uX COCIUHCHU A

3.1

OO6m1ast XapaKTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJUJIOB HA OCHOBAaHUHU UX
nonmoxenuss B Ilepumogmueckor cucreme XuUMuuyeckux siemeHtoB J[.U.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaJIOB. MeTallinyeckas CBsi3b U
METAUINYECKass KPUCTAJUIMYECKass peleTKa. ODJIEKTPOXUMHUYECKUU  pAll

HaIIPSHKEHUN METaJlIoB

3.2

dusnueckue U XMMUYECKHE CBOICTBa MeTayuioB. OOIMe crocoObl MOTyYeHHS
MeTa/uloB. [ToHATHE O KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aILUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyT'YH, JIOPATIOMUHHMA, OpOH3a) M UX IPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[[lenounsle Merayuibl: nonoxenue B l[lepuonuyeckoil cucTeMe XUMHUYECKHX
anemeHToB JI.M1. MeHneneeBa; cTpoeHHE MX aTOMOB; HaX0KJIEHUE B IPUPOJE.
dusnueckre U XMMUUYECKHUE CBOICTBA (Ha mpuMepe HaTpus U Kaius). OKkcuabl U
TMIPOKCUABI HaTpusd W Kanud. IlpuMeHeHHe IIeNOYHbIX METAUIOB M HX

COE€TUHEHUN

3.4

[IlenoyHo3eMeNbHBIE  METAUIbl MAarHuii W KajJblIMi:  TIOJIO)KEHUE B
[Tepuoanueckoit cucreme xumuueckux snemeHToB J[.M. MenaeneeBa; ctpoeHue
X aTOMOB; HaXOXXJeHHE B mnpupoje. Puznueckue M XMMHUYECKHE CBOMCTBa
MarHusi W Kajnblusd. Baxxuelrnme coeauHEHUs KanbIus (OKCHUI, THAPOKCHII,

conn). JKECTKoCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

AmromyHui: nonoxeHue B llepuoguueckoll cucTeMe€ XUMHUYECKHX JIEMEHTOB
JI.1. MenneneeBa; cTpOoe€HHE aToMa; HaxOXAEHHWE B npupoje. Pusznyeckue u
XMMHUYECKHE CBOMCTBA aIFOMMHUS. AM(OTEpHbIE CBOWCTBA OKCHA U THAPOKCUIA

AJIFTOMHUHUA

3.6

Kene3o: nonoxenue B [lepuoanueckoi cucreme XuMu4Yeckux 3iueMeHToB .M.
MeHpeneeBa; CTpoeHHWE aTOMa; HaxoOXKJIeHHWe B mpupoae. Dusznueckwe u
XUMUYEeCKUe cBoMcTBa xene3a. Okcunbl, THApokcuasl u conu xenesa(ll) u

xene3a(lll), ux coctas, cCBOMCTBA U TTOJTyYCHUE

3.7

XUMU4JeCcKui OKCIICPUMCHT. O3HAKOMIICHHE C o6pa3uaMH METAaJJIOB U CIIJIaBOB,

uX (U3NUECKUMHU CBOWCTBAMH;, H3yUEHHE PE3yJIbTaTOB KOPPO3UH METAJIOB




(BO3MOXKHO HCIIOJIH30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMIMOJICHCTBUSL OKCHJa Kalubllusi W HATpus C BOAOH  (BO3MOXKHO
WCTIOJIb30BaHUE BUACOMATEPHAJIOB); HCCIEOBAHUE CBOWCTB JKECTKOW BOJBI;
mporiecca TOpeHHsl Kelie3a B KHCIOpPoAe (BO3MOXKHO — HCIOJBb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAYECTBEHHBIX PEAKIUI HA HOHBI
(Maramsi, Kanblus, amomMuHus, IuHKa, kenesa(ll) m xemeza(Ill), memu(Il);
Ha6HIOIleHI/I€ N OIMMUMCAHUC MPOLCCCOB OKpalllMBAHUA INIAMCHU MOHAMHU HATpPUA,
Kausi W KaubOusg  (BO3MOXKHO  HWCIIOJIb30BAHHWE  BHCOMATEPHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ANIOMHUHHS W THUAPOKCHUAA
UHKA, pCHICHUC SKCIICPUMECHTAJIBHBIX 3a1a4 IO TEMC «Baxuennme MeTaJUIBL U

HUX COCAUHCHUA»

XuMHus U OKpYyZKarouasga cpeaa

4.1

Hosrie MaTepuajibl U TCXHOJIOTUU. BemectBa u MaTcepuajibl B MMOBCEIHEBHOM
JKM3HU YeJIOBEKa. XHMHS U 310pPOBLEC. besomacHoe HCIIOIB30BaHNE BEIIECTB U
XUMHNUYCCKHX peaKHI/Iﬁ B 6BITy. HepBaﬂ nmoMoaib MMpu XUMHUYCCKUX OXKOr'aXx U

OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHUYECKOE  3arps3HEHue
okpyxkatomei cpeapl [TJIK. Poib XxuMuu B pelieHHH SKOJOTUYECKUX TTPOOIIEM.
[TpupoaHble HCTOYHMKH YTIJIEBOJOPONOB (Yrojb, HPUPOAHBIN Tra3, HE(Tb),

MPOIYKTHI UX MEepepabOTKH, UX POJb B OBITY ¥ IPOMBIIINICHHOCTH

4.3

XUMUYECKHUIl SKCIIEPUMEHT: U3yuyeHue o0pa3loB MaTepHalIOB (CTEKIIO, CILIABbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K IPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpamMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HAaBa€MOCTH SBJICHUHA TNPUPOJbI, NOHUMAHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJIbTYpbl M TNPaKTHYECKOU
JESITEeIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMaHHUEC MECTAa XUMHUU CPEAU APYTHX CCTCCTBCHHBIX HAYK

1.2

0 HAayYHbIX MCTOAAX MO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAX HUCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN JJIA

OOBSICHEHUS CTPOSHHSI AaTOMOB M MOJICKYJT

1.3

o cthepax mpodecCUOHATBFHON ACSITETFHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH HAa JIOCTH)KEHHSX
XMMHUYECKOH HAyKH, YTO TIO3BOJHUT OOYYalOIIMMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AeSITETbHOCTH
U clenaTh OCO3HAHHBIM BHIOOP XMMHUHM KaK MPOQHIBHOTO MpeaMeTa

IIPU MEPEX0/I€ Ha YPOBEHb CPETHEr0 00I1IeT0 00pa30BaHUs

Bianenne cucrteModl XHMMHMUYECKMX 3HAaHUM M YMEHHE IIPUMEHSTH

CUCTCEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIKOYACT:

2.1

BOXKHEHIIME XUMHUUYECKHE IOHATHUSA: XUMHUYECKMH SJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0XKHOE BEILECTBO, OJHOPOAHAs U
HEOJHOPOJHAs CMECh, OTHOCUTEIbHbIE AaTOMHas M MOJIEKYJIIpHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAad Macca, MOJBIpHBIfI
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUYEcKas
peaKklus, peaKklUu COEAMHEHMs, DPEaKUUH pa3jIoKeHHs, pPEaKLUH
3aMEIeHHs, peaknuu OOMeHa, TeIUIOBOM 3((EeKT peakuuu, dK30- |
SHJIOTEPMHUUYECKHE PEAKLMU, PacTBOp, MaccoBas JOJs XUMHYECKOrO
OJICMCHTA B COCIUHCHUHN, MACCOBAaAd N0JII U MPOUCHTHAA KOHICHTPALIA

BEIIIECTBA B PACTBOPE, SAPO aTOMa, SJICKTPOHHBIH CIIOI aTOMa, aTOMHAs!




opOuTanb, paauyc aTroma, BaJE€HTHOCTb, CTEIEHb OKHCIIECHUS,
XUMHUYECKasl CBA3b, MIEKTPOOTPULIATEILHOCTD, IIOJIIPHAs U HETOJIAPHAs
KOBAJICHTHAasi  CBA3b, HMOHHAs  CBS3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIMYeCKass peleérka (aroMHas, MOHHAas, MeTaJulndecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, AHHOH, JJIEKTPOJUT U HEIIEKTPOJIUT,
UIEKTPOJIUTHYECKAsT  TUCCOLMAIMSA, PpEAaKIMd HMOHHOIrOo OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLMH,  OKUCIUTEIb U
BOCCTAaHOBMTENb, OKHCIEHHME M  BOCCTAHOBIICHHE, OIJIEKTPOJIM3,
XMMHYECKOE paBHOBeCHE, OOpaTHMble U HEOOpaTHUMbIE peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCETAJ1IJII0B, CIIJIaBbl

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XMMHHU: 3aKOH COXpPAHEHHs MacChl,
nepuoanyeckuii 3axkoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOrajapo

23

TCOpUHU XHUMHU: ATOMHO-MOJICKYJIApHAasA TCOpHU:, TCOPUA

BHGKTPOHHTHHGCKOfI JUCcComranmn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAOLIEH:

3.1

YMCHUCE IMPABUJIBHO UCIIOJb30BATh U3YUCHHBIC BEIICCTBA U MAaTCPUAJIbL
(B TOM 4YHCIle MHHEPAJIbHBIC YAOOpPEHHsS, METAUIbl W CIUIABBI,
MPOAYKTHl TEepepadOTKH MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrns, mpupogHoro rasza, HeTH) B OBITY, CEJIbCKOM XO35HCTBE, Ha
MPOU3BOJICTBE M TMOHUMAaHHE 3HAUEHUS >XUPOB, OCIKOB, YIIEBOJIOB
JUTSL OpTaHU3Ma YeJIOBeKa; YMEHHE MTPOTHO3UPOBATH BIIMSHIC BEIICCTB
U XUMHUYECKUX IPOILECCOB HA OPTaHU3M 4YeJOBEKAa U OKPYKAIOUIYIO

HIPUPOJIHYIO CPELY

32

YMCHHUEC HHTCIPUPOBATD XHUMHUCCKHUEC 3HAHHA CO 3HAHUAMH OAPYTUX

y4eOHBIX MPEAMETOB

33

HaJIM4Ke OmbITa paboThl ¢ PAa3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
N0 XMMUHM (HayyHass M HAy4dHO-TIOMYJSIpHAsl JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHUBHO OLICHNBAThb I/IH(bOpMaI_II/II-O O BCHIICCTBAX, HX
OpeBpalICHUAX n MPAKTUICCKOM MMPUMCHCHUHA u YMCHUC

HCIOJb30BaTh €€ s peicHuA y‘le6HO-H03HaBaTCJ'II>HBIX 3aJa4

BJ'IaI[eHI/IC OCHOBAMH IOHATUHHOI'O amnmnapara M CHMBOJHUYCCKOI'O

sA3bIKa XMMUH JUIsL COCTaBJIeHHs (HOpMYJ HEOPraHMYECKHX BEILECTB,




YpaBHEHUH  XUMHUYECKHUX  pEaKlMil; OCHOBAaMH  XHMHUYECKOU

HoMmeHKnatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBSCHATH CBSI3b MOJIOKEHUs 31eMeHTa B I[lepuogmdeckoit

CUCTEME C YHUCIIOBBIMHU XAapaKTCPpUCTUKaMHU CTPOCHHUSA aTOMOB

5 XUMHUYECKHX DJIIEMEHTOB (COCTaB M 3apsan sapa, oOIlee YHCIo
3JIEKTPOHOB), PACHPEIEICHUEM DJJIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOAOB, KA U KaJlbLUs
[IpencraBnenne 0  MEPUOAMYECKONW  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX BJIEMEHTOB (paJnyc aTroMma, 3JIEKTPOOTPHUIATEIbHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX MEpUOJAX U IJIABHBIX
MOATPYMIAxX) U JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMenue knaccupuiupoBaTh:
7.1 XUMHYECKHUE DJIEMEHTBI
7.2 HEOPraHUYECKHUE BEIECTBA
7.3 XUMHYECKHE PEaKIuu
8 YMeHue onpenensrTh:
g1 BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 3apsij
' HOHa
22 BHJI XHMHYECKOW CBS3M W THIN KPUCTAUTMYECKOW CTPYKTYpPHI B
. COETMHEHMSIX
8.3 XapakTep Cpe/bl B BOJHBIX PACTBOPaXxX BEIIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (U3NUYECKUE M XUMUYECKHE CBOMCTBA!
NPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOIOpOA, rpadur, ammas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaul, MarHuu,
KaJIbIIUH, aTFOMUHUM, JKEJIe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX pPacTBOpPoB (BOJA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJN, OKCHUIBI U TUAPOKCUIBI
9.2 MetamoB [-IIA rpynn, amromunus, menu (1), umnka, xeneza (I u
' I11), oxcuner yrnepona (II u IV), kpemuus (1V), azora u pocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a30THUCTas, a30THa,
(docdopHas, yroiapHasi, KpeMHHUEBAsE KUCIIOTA U MX COJIH)
9.3

IMPOTHO3UPOBATH n XapaKTCPpHU30BaATb CBOMCTBaA BCHICCTB B




3aBUCMUMOCTH OT HMX COCTaBa M CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIOBHUAX

YMeHHe cOCTaBIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUs PEaKIUil, B

10
TOM YHUCIIE:
10.1 peaxiuii HFOHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOJTBEPKIAIONTUX TeHETUYECKYI0 B3aUMOCBSI3b MEXKIy HUMHU
11 YMeHne BBIYUCIATH (TIPOBOAUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COSTMHEHUH
11.2 MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00hEM Ira3oB
114 10 YpaBHEHUSM XHUMHYCCKHX PEAKIUH W HAXOIUTh KOJIHYECTBO
' BeIlecTBa, 00BEM U MacCy peareHTOB WIH MPOAYKTOB PEaKIuN
12 Brnagenwue (3HaHuE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO TO3HaHWs  (HaOJro/IeHuE,
191 U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE) MTPU U3YUCHUU BEIIECTB U
' XUMHUYECKUX SBIICHUH; yMeHue chopMmynaupoBaTh MpodieMy u
MPEIOKHUTH IMMyTH €€ PEIICHUS
122 0e3omacHOl pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' nocyAou U 1abopaTOpHBIM 000pyAOBaHUEM
npaBHiIaMu 0€30MacCHOTO OOpAIEHHS C BEIIECTBAMHU, HCIIOIb3yEeMbIMU
B TMOBCEJHEBHOM KU3HU, MPABUJIAMH TTOBEACHUS B LEIAX COCPEIKECHUS
123 3I0pOBbSl U OKpY’KaIOILeH MPHUPOIHOM Cpeapl; MOHMMAaHUE Bpena
' (omacHOCTH) BO3JECUCTBUS HA JKHUBBIE OPTraHU3MBbl ONPEIEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHUS M MPEIOTBPALICHUS WX BPEIHOTO
BO3JICCTBHUS
3 Hanvune mpakTHYeCKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIINUX XUMHYECKUX IKCTIEPUMEHTOB:
131 M3y4YeHHE U onucaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (I)I/I3I/I‘-ICCKI/IMI/I )4 XUMHUYCCKUMU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOLINE MPU3HAKY TPOTEKAHNUS XUMHUUECKHUX PEeaKIMii

13.2

M3ydYeHHe CrocOO0B pa3elieHHus cMecen

13.3

IMMOJY4YCHHUC KHUCJIOpOoAa HW H3YUYCHHUC Cro CBOfICTB; MMOJIY4YCHHUC
BOAOpOJa U U3YUCHHUC €TO CBOﬁCTB; MOJIYUCHHUC YTJICKHUCJIOTO ra3a nu

M3Yy4YEeHHE €ro CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4YeHUe ero CBONCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOW MacCOBOWM JOJEH

pacTBOPEHHOTO BEIIECTBA

13.5

NIPUMEHEHNE WHIAKATOPOB (;makmyca, METWIOpaHKa 54
(dbenondTanenHa) s ONpENEICHUS XapaKTepa Cpeabl B PacTBOpax

KHCJIOT U HIeJI04ei

13.6

WCCIIEZIOBAHUE M ONHCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
pPa3IMYHBIX KJIACCOB; M3yYEHHE B3aUMOJICHCTBUS KUCIOT C METaIaMH,
OKCHIaMH  METAJUIOB,  PacTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBaHMSIMHU, COJISIMHM, TIOJy4CHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHWE OJIHOTO MeTallyla JpPYyrMM U3 pacTBopa  COJH;
WCCleIoOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUAOB AaTIOMUHUS U

LIMHKA

13.7

pelieHne YKCIePUMEHTAIBHBIX 3a7a4d 1Mo TeMaM: « OCHOBHBIE KJIaCChI
HEOPraHUYeCKUX COEMHEHMI; «INEeKTPOIUTUYECKAS
oucconuanusy; «BaxkHedmmne HEMeETaUIbl W HUX COEOUHEHHSY,

«Baxneinye MeTajIbl U UX COCTUHEHUS

13.8

XUMHAYECKHE  OKCIICPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPU3HAKH
MPOTEKaHMs PEaKIii MOHHOrO OOMEHA;, KAaueCTBEHHBIC PEaKIMU Ha
HPUCYTCTBYIOIIME B BOJHBIX PACTBOpax HOHBI: XJIOPHA-, OpPOMHII-,
womua-, cymbdar-, docdar-, kapOOHAT-, CHIHKAT-aHUOHBHI,
THPOKCU-HOHBI, KATHOHBI aMMOHUS, MarHUs, KaJIbIHs, aTIOMUHHS,

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

14

YmMmenue:

14.1

NpPEACTaBIATh Pe3yJabTaThl dKCIIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa@UKOB M TaONMIl M BBIBIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABIMBATh CBSI3U MEX]y PEaTbHO HAOIIOAaeMBIMU XUMHUECKUMU
SBJICHUSIMU U MPOILIECCAMU, POUCXOALUIMMHI B MaKpO- U MUKPOMUDE,

OOBSICHATH IMPUYIHUHBL MHOFOO6pa3I/I$I BCIICCTB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii JJIeMEHT COACPKAHUS

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKUEC ITOHATHA

1.1

Ywucteie BECIICCTBA U CMCCH. Crioco0b1 Pas3aciICHUs cMmecel

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckrue dJieMeHTBH. CHMBOJBI  XMMHYSCKHX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

1.3

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTENEeHb

OKHCJICHUA

1.4

3aKOH TIIOCTOSHCTBA COCTaBa BCIICCTB. OTHocuTeNlbHAsT aTOMHAs Macca.
OrHocuTtenpHas MOJICKYJIsIpHasd Macca. MaccoBas g0 XUMHYECKOr0 dJIEMEHTa

B COCAMHECHUN

1.5

KomnyectBo BemectBa. Moabs. MonspHas macca. MomsipHblii 00bEM Ta3oB.

Bzaumocss3b KOJIMYCCTBA, MACChI 1 UUCJIa CTPYKTYPHBIX CAWMHUI] BCIICCTBA

1.6

OU3NYECKUE U XMMHYECKHE SBJICHUA. XHUMHUYECKass peakuuss U €€ MPU3HAKU.

3aKOH COXpaHEHUs MACChl BEIECTB. XUMHUYECKHUE YPaBHEHUS

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH H HCpI/IOI[I/I‘IeCKaH CHUCTEMAa XHMHUYCCKHX OJJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aTOMOB

2.1

IIepnonnueckuit 3akoH. Ileproguyeckas cucreMa XUMUYECKUX 31emMeHToB [ M.
MengaeneeBa. [lepuoasl u rpynnbl. @U3HYECKUN CMBICIT TOPSAKOBOTO HOMEDPA,

HOMEPOB MEPUOJA U IPYIIILI HIIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otonel. Dnexkrponsl. CtpoeHue
JNIEKTPOHHBIX ~ 0000YeK aroMoB MepBbIX 20 XMMHYECKHX OJIEMEHTOB

[Tepuonnueckont cucremsl [[.U. Menaeneesa
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX
MEePUOMIOB, Kanus, Kaiublug (paguyca aTOMOB, 3JIEKTPOOTPHUIIATEIHLHOCTH,
METAJUIMYECKUX M HEMETaUIMYECKMX CBOMCTB) W HUX COEIMHEHHH B
COOTBETCTBUM C IIOJIOKEHHEM »dJieMeHTOB B I[lepmomuueckoir cucreme u

CTPOCHUEM HX aTOMOB

CTpO@HI/IC BCIICCTBA

3.1

Xumudeckass cBsizb. KoBaneHTHas (TONspHAas W HEMOJSpHAs) CBA3b.
DNEeKTPOOTPUIIATEILHOCTh ~ XUMHYECKUX  djieMeHToB.  MoHHass  CBs3b.

Merannndeckas CBSI3b




3.2

Tunsl kpucTauinyeckux pemeéTok (aTOMHas, HMOHHAs, MeTajindyeckas),
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOW PEHIETKH M BUJA

XUMHYECKOH CBSI3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraimbl U ux

coequHEHU. MeTalibl U UX COSANHECHUS

4.1

Knaccuukanuss M HOMEHKIATypa HEOPraHWYECKHX COCIUHEHUH: OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yronue; OCHOBAHWM (IIEIOYM W HEPAaCTBOPUMBIC OCHOBAHMA);
KUCJIOT  (KHCIIOpOACOAEpKalnue U OSCKUCIOPOJHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

dusnyeckue MW XHUMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJIJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

du3znueckue U XHUMHUYECKHE CBOMCTBA MMPOCThIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, Kajlusd, Marovusd U KaJbOWsdA, aJJlOMUHUA, KEIIC3a. BHGKTPOXI/IMI/ILICCKI/Iﬁ

PsA HAIPSDKEHUM METAJIIOB

4.4

OU3NYECKUE U XUMHUYECKHE CBOKWCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJUIOB:

XJIOPOBOAOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusznueckre W XUMHUYECKHE CBOMCTBA OKCHAOB HemeTayioB: cepol (IV, VI),
azota(ll, IV, V), dochopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [lonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumudeckne cBoicTBa OKcuaoB: MeTauioB [A-IIIA rpynm, muaka, meau(ll) u

xene3a(ll, IIT). [TonyuyeHue okcua0B METAIIIOB

4.7

XUMHUYECKUE CBOIMCTBa OCHOBAaHUI M aM(OTEPHBIX THAPOKCHIOB (Ha MpuMepe
THIPOKCUIOB  aJIOMUHHS, JKene3a, IuHKa). IlomyueHue ocHoBaHUil U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOue XMMUYEeCKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOJIHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOM, (PocPopHOH, KpeMHHUEBOM, yroibHOU. OcoObie
XMMHUYECKHE CBONCTBAa KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT.

[Tonyuenue kucior

4.9

OO61ue xuMuYecKue cBoicTBa cpenHux conel. [lomyuenue coneit

4.10

[Monyuenne, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,

YTJICKHUCIIOIO I'a3a B J'Ia60paTOpI/II/I

4.11

HOqueHI/IC aMMHaKa, cepHoﬁ U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H.[I/Ie

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKAY KilaCCaMU HECOPraHUYCCKUX COeIUHCHHI

XUMUYECKUE PEaKIuu

5.1

Krnaccudukarust XUMHUECKHX peaknuil Mo pa3IMyHbIM MpU3HAKaM: MO0 YUCITY H
COCTaBy Y4YaCTBYIOIIUX B pEAaKLIUU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, 0

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMECHTOB

5.2

TennoBoi 3¢(HEeKT XUMUUECKON PEaKITUU, TEPMOXUMHUIECKHNE YPAaBHEHHS. DK30-

U SHAOTEPMUYECKHUE peaKkny. TepMOXUMUUECKUE YPABHEHUS
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OKUCIUTEIHHOBOCCTAHOBUTEILHEIE pcaKkuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl  OKUCHEHHST W BOCCTAHOBJICHHS.  OJIGKTPOHHBIM  OayaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIbHOM pcakuuun

54

Teopus smekTpoauTHUECKON quccouuanui. KatuoHbsl, aHHOHBL. DJIEKTPOJIUTHI U

HEIIeKTPOoJIUThl. CHIIbHBIEC U cT1a0bIe ANEKTPOIUThI. CTENEHb AUCCOIHAIIT

5.5

Peakiiun woHHOro oOMeHa. YCJOBHs NMPOTEKAaHUs PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIC U COKpaI_I_IéHHBIe HOHHBIC YPaBHCHUS peaKLII/Iﬁ

XuUMHA U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HM YeJoOBeKa. be3omacHoe
UCIOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBasi nomMoub Mpu XUMHYICCKUX 0KOraX U OTPABJICHUAX

6.2

XUMHUYECKOEe 3arpsi3HEHUE OKpYyKaromed cpeapl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenvHas nmomyctumasi konmentparus BemecTB (IIJIK). Pomp xumuu B
pPEIICHUH DKOJIOTMYECKUX MpoOieM. YCWICHHE TapHUKOBOTO 3(deKrTa,

PaspymeHue 030HOBOI'O CJI1041

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHS U UX COCIUHCHUN B
6BITy, MCIUIHHC, IMPOMBINUICHHOCTU H CCJIILCKOM XO3SIICTBE. HpI/IMeHeHI/Ie
METAUIOB M CIUIAaBOB (CTajb, YYTyH, IIOpATIOMHHHI, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX COC,Z[HHCHHP'I. Iloustue o KOppO3uun MCTAJUIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupomHble HCTOYHWKH YIJIEBOJOPOJOB (yrojb, MPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHbIE TOHSATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yraepona (MeTaH, 3TaH, STHIEH, alleTUJICH, YTaHOI, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[ToHsiTHE O OMOTOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBogax — U Ux

POJIA B JKU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ n31anue, nepepaboTaHHOe
INabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AkiiioHepHOE 00IIECTBO
«M3parenbctBo «IIpocBemienne»

» Xumusi: 9- kiacc: 6a30BbIN YpOBEHb: YUeOHUK; 5-€ u3/laHue, nepepadoTaHHOe
["a6puensa O.C., Octpoymos WU.T'., CnaakoB C.A. AKiimoHepHOE 00IIIECTBO

«3marensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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