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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOTPpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (enepanbHOM paboueld MpPOrpamMMBbI
BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MIPEnogaBaHusl yueOHOro mpeaMeTa « XUMUS)
B 00pa3oBarteNibHbIX opranu3zanusx Poccuiickoin denepanuu.

[Iporpamma 1o xuMuu naéT MPEACTABICHUE O LEMAX, OOIIel cTpaTeruu
OoOy4eHMs, BOCIHMTAHHMS M Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeamera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpeIMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpesielieHue €ro Mo KjaccaM U CTPYKTypUpOBaHUE IO
paznenaM W TeMaM MpPOTpaMMbl IO XHMHUH, OIpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICA0OBATEILHOCTh ~ M3YUYEHHUS] XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEH O00ydYaromumxcsi, ONpenensieT BO3MOXXHOCTA TpenMeTa  JJis
peanu3zanuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0o 00pa3oBaHMs, a Takke TpeOOBaHUMN K
pe3yabTaraMm oO0y4YeHHUsI XUMUU Ha YPOBHE LieJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH OOYYaroIerocs MO OCBOCHHUIO
y4eOHOTO co/iepKaHUsI.

3HaHUWE XUMHUHU CIYXKUT OCHOBOM sl (OPMUPOBAHUSI MHUPOBO33PEHUS
00yy4aroIerocsi, €ero NpeACcTaBICHUN O MATEPUAIBHOM €IUHCTBE MHUPA, BaKHYIO
poiib UrpatoT (GopMuUpyeMble XUMHUEU MPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPTETHUYECKOMH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
dhopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 00I11Iel U (YHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromuXcs, HABBIKOB WX CaMOCTOSTEIIBHOW Yy4eOHOW  JIeATeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUHN, HEOOXOJUMBIX KakK B
MTOBCEIHEBHOM XKU3HU, TaK U B MPOHECCUOHAIBHOU JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISIIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPAaMOTHOCTH O0YYAIOIINXCS;



criocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOYyYEHMHM XUMHUU OOECHEeUMBAIOTCA CIEHUPUKON
colepKaHUsl ~ y4yeOHOro  IMpeaMera, KOTOPBIM  SBISETCS  Ie1arorH4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTNpPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYyYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX IMOHATHN XMMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENBbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0O noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMHYECKON
peakuuu. OOe 53TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEJOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TpeACTaBiIeHUNl 00 JJIEKTPOJIMTUYECKOW AMCCOIMAIlMM BEUIECTB B
pacTBOpax.

TeopeTnueckue 3HaHHUS PAcCMATPUBAIOTCS Ha OCHOBE OAMIMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSAS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYUYECHUS
M3Yy4YaeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIOCOOCTBYET  (POPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpHUPOAbI, LIEHHOCTHOTO OTHOLICHWS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XUMUM NPOUCXOAUT C MPHUBJICUCHHUEM
3HAHMM W3 paHee W3YUYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXarooluid MUp»,
«buomorus. 57 kimacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHH TPOUCXOAUT (OPMHUPOBAHUE 3HAHUW OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaXKHEUIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUYECKOI0 XapakTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPU M3YyUYEHUH BEUIECTB WU
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATENBHON U yueOHO-HCCIEN0BATEIbCKOM
JeATENbHOCTH, OCBOECHHMM INPaBWII O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipy u3yyeHUM XMMHUU HA YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKKe 11eJ1, KaK:

— (opmMupOBaHHME MHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJIICHHOCTh OOy4YeHMs] Ha CHCTEMAaTHYecKoe MpUOoOLIeHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TMO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHWS W CAMONO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHUBEPCAJIBHOE 3HAYEHUE IS
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanne oOmeH (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJIICHUS
OKpPYAIOLEr0o MHpA, MCHOJIb3Ysl 3HAHUS W OMNbIT, NOJYYECHHBIE NPU H3YUYECHHH
XUMHUH, MPUMEHSTh HMX MpPU PEUICHUU NpoOJeM B TMOBCEAHEBHOM >KU3HH H
TPYAOBOU IEATEIBbHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YaloIIUXCAd T'YMAaHHCTHYECKHX OTHOILUEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKUX 3HAaHUW I BBIPAaOOTKH 3KOJOTHYECKH
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATEILHOCTH B LEJAX
COXPAaHEHHUs CBOETO 3/10POBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoGuisi M HAMPaBIECHHOCTH JalbHEHIIEro
oOy4eHus.

OO1ee 4YMCIO YacoB, OTBEACHHBIX MJIs HW3Y4YEHUS XHMHH Ha YpOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, cocTaBiseT 136 gacoB: B 8 kitacce — 68 yacoB (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuM B )KU3HU 4YeJOBEKa. XUMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3MYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3aeneHust cMeceil.

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

Xumuyeckass ¢opmyna. BaneHTHOCTH aTOMOB XHMHUYECKHUX D3JIECMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (THOCUTENIbHAs AaTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAas Macca. MaccoBas 10151 XUMHUYECKOr0 AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel 1o Qopmynam
XUMUYECKUX COCTUHEHUM.

DU3UYECKUE U XUMHUYECKHUE SIBJIICHUSI. XUMUUYECKAsA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BEIIECTB. XUMHUYecKne ypaBHeHus. Kmaccuduxarms
XUMHUYECKUX PEAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIIEHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ10i, mpaBuiamMu paboThl B Ja0OpaTOpUu U
npuéMaMu oOparieHus ¢ J1adopaTOpHBIM 000PYOBAHUEM, W3YUCHHE U OMUCAHHE
bu3NYeCKuX CBOMCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOACHHUE
¢busnueckux (TUIaBJIeHUE BOCKA, TasHUE JibJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYM, IMPOKAJIMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MEJIa C KUCJIOTOM) sIBJIEHUI, HAOII0IEeHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHHS XUMUUYECKUX peaklHil (pa3iokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pas3lioKeHUE TUIAPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMoOJEHCTBHE Kefeza ¢ pactBopoM cosit meau (11),
U3Y4YEHUE CIOCOOOB pPA3AEIICHHUsS CMECEl: C NMOMOIIBI0 MarHura, (PUIbTPOBAHUE,
BhITIAPUBAHUE, JUCTWUIAIMS, XpoMaTorpadus, MPOBEJACHHE OYUCTKU MMOBAPECHHOM
COJIM, HaONIOZEHHWE W  ONUCAaHUE  PE3yJbTAaTOB  TMPOBEJICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAacChl, CO3JIaHUE MOJEJEeH MOJEeKyI
(ILIapoCTEePKHEBBIX).

BaxHeilline npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — ajmeMeHT U mpoctoe
BelecTBo. HaxoxneHue kuciaopona B mpuponae, (U3NUECKHe W XHUMHYECKHE
cBoiictBa (peakumu topeHus). Oxcumbl. [Ipumenenue kucnopoma. CrocoOsI



MOJIYYeHHUS] KUCTOpoAa B JIA0OpPaTOpUH ¥ TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TeroBoit >(pdeKT XUMUYECKON peakluu, TEPMOXMMHYECKUE YpPaBHEHMS,
DK30- M DJHJIOTEPMHUYECKHE DPEakUMu. TOIUIMBO: Yrosib M METaH. 3arpsA3HCHHE
BO3/yXa, YCWJICHHE NapHUKOBOTO 3P eKTa, pa3pylIeHue 030HOBOTO CIIOA.

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

MounspHblii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputens. PacTBoOpbL
HacpllieHHbIE M HEHACBILIEHHBIE PAcTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas nomns BemecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOABI. OCHOBAaHMS.
Ponb pacTBOpOB B mpHpoie U B KU3HU 4YesIOBEKA. KpyroBopoT BOJBI B MPUPO/IE.
3arps3HeHne NpUpOAHbIX BoA. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccudukanus Heopranndeckux coenuHenuil. Oxcuasl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBbIE, KHUCJIOTHbIe, aM(OTepHbIE) W
HeconeoOpasyomue. Homenknatypa okcuaoB. Pusznueckue M XUMUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okCcuaoB.

OcHoBanus. Knaccudukauuss oCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. DPuU3NUECKME M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinor. Ousznyueckue u
XUMHUYECKHEe cBoicTBa KHCIOT. Psan aktuBHoctu MetamiaoB H. H. bekerona.
IlonydeHnne KuUCIoT.

Conu. Homenkiarypa cosieil. @U3n4YecKkre U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tosyuenue coient.

['eHeTyeCKas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHU.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPENEIICHUE COJAEPKaHU KUCIOpOAa B BO3yX€, ITOIyYEHHUE,
coOupaHue, pacro3HaBaHWEe M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICMCTBUSL BEIIECTB C KHCIOPOJAOM H YCIOBHS BO3HHKHOBEHHS U
MpeKpallleHusl TopeHus (Mo)kapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
ONKCAaHUE HX CBOMWCTB, MOJy4YCHHE, COOMpaHUE, paCclO3HABAHME U H3YUYCHHE
CBOICTB BoJOopojAa (ropeHue), BzaumozeiicTBue Bojopoaa c¢ okcuaom meau (II)
(BO3MOYKHO HCIIOJIb30BaHHUE BHUJIEOMATEpHAIOB), HabItOAeHHE 00pa3IloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C  OINPEIEIEHHOU
MacCOBOM J0JIell pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpyeM ©  KaJubllMeM) (BO3MOXKHO HCIIOJB30BaHUE BHUIEOMATEpPHAJIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCJIOT U ILEIO0Yel,
u3ydyeHue B3aumojeiicTBusa okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEaKUHi HEUTpAIN3aly{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHWM, BBITECHEHHE OJHOI'O0 MeTajula APYTMM M3 pacTBOpPa COJIA, PELICHUE
DKCIEPUMEHTAIBHBIX 3aJad II0 TeMe «BaXHeHIlne KiIacChl HEOPraHUYEeCKUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemenToB JI. W. MenpaeneeBa. Ctpoenne aTomMoB. XMMHYECKAs CBA3b.
OKHCIUTEILHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(DUKAMU XUMUYECKUX dieMeHToB. llonstue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbl,
rajJloreHbl, THEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
U TUAPOKCUBI.

Ilepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX IIEMEHTOB [l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
ITepuoanueckoit cuctembl xumudeckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnbl. OU3UYECKUN CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB IEpHOJa U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTOMOB TepBbIX 20 XHUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckour cucremsl . M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €0 MOoJI0KEeHUIO B [lepnoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUS paJNyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOAaMm.

3nauenue [lepnoanueckoro 3akoHa u [lepnoanyueckoi CHCTEMbl XMMUYECKUX
DJIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. JI. M. MenpaeneeB — yd€Hbl U
I'PaKIaHVH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HENOJSIPHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBbHO-BOCCTAHOBUTENIBHBIE  PEaKLUU.
IIponecchl OkucaeHns U BOCCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydyeHrue oOpa3loB BELIECTB METAJUIOB M HEMETAUIOB, B3aUMOJEHCTBUE
TMAPOKCUIA LMHKA C pacTBOpaMHM KHCIJIOT W IIEJIO0YE, NPOBEAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHU).

Mesicnpeomemmuoie cea3u



Peanuzanus MeXNpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHUHM B § Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATUM, SIBJISIOIIUXCS CUCTEMHBIMM ISl OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IHUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIM (DaKT, TUIOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, TMEePUOJUYHOCTb, HAOJIIOEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

®dusuka: marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsl, BELIECTBO, TEINO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MUYECKHE BEIUYUHBI, €AUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUus

Ilepnonnueckuit 3akoH. [lepuoauueckas cucrema XUMUYECKUX IEMEHTOB /l.
N. MenpeneeBa. CtpoeHre 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.

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

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEIECTB, OTHOCAIIMXCA K PAa3IM4YHBIM KJlaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakIuil M0 pa3InyHbIM MpU3HaKaM (TI0 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkrty, o
U3MEHEHHUIO CTETeHEeH OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
y4acTHUIO KaTajau3aTopa). DK30- U SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue 0 cKOopocTH XUMHUYEeCKOW peakuuu. [lonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX U T'€TePOreHHBIX
peakuusax. [lonarue o karanuse. [loHsaTe 0 XUMUUeCKOM paBHOBeCHU. DaAKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTENHPHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHMEM  METOJa
3JIEKTPOHHOTI' 0 OajaHca.

Teopus 3JEKTPOTUTUUECKON TUCCOIUALINUI. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annoHbl. MeXaHW3M IUCCOLMALMMU BEIIECTB C PA3IUYHBIMU BHJIAMH
XxuMH4yecKoil cBs3u. CteneHs nuccounanuu. CuibHbIE U cadble JIEKTPOIUTHI.

Peakuyy noHHOro oOMeHa. Y ciioBusl MPOTEKAHUs peaKIMii HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM MW coOJeil B cCBeTe MPEACTaBICHUN 00 3IIEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMETauIOB (rpadura M ajnMasa), CJI0KHBIX BEIIECTB
(xmopuaa HaTpus), MUCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEeaKlHH
OT BO3ACHUCTBUS pa3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMAUMU KHUCIOT, IIEJIOYEH U COJer
(BO3MOXXHO  HCIOJB30BAHHE BHUAEO  MaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPHU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACIEHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakuH pa3iioKEeHHs, COSIUHEHUS), pAClIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKUMM HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTayibl 4 MX COeIMHEHHUS

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (puU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHYECKME CBOWCTBA Ha [pHUMepe  XJjopa
(B3aUMOJEHCTBUE C MeETaJIlaMH, HEMeTaJlJlaMH, IejJo4yaMu). XJIOPOBOJIOPO.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJNYyYEHHE, NMpPUMEHEHUE. JlencTBue
XJIOpa ¥ XJIOPOBOAOPOZA HA OPraHMU3M 4YelOBEeKa. BakHeWlne XJIOpHUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynnsl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOa U Cepbl. AJIIOTPOINHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XumMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PUIUUECKHE U
XUMUYECKUE cBOMCTBA. OKCHABI CEPbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHast kuciora, (u3MUeCKMe U XUMHUYECKHEe CBoiicTBa (0OmMe Kak
OpeICcTaBUTeNsd Kiacca KHCIOT U crneunpuyeckue). XUMHUECKUE peakiu,
Jealie B OCHOBE IPOMBIIUIEHHOTO Croco0a IOJIy4eHUsS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHor KucaoThl. Conu CEpHOM KUCIOTHI, KAYECTBEHHAS pEaKLUs Ha



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

OOmass xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKMCIEHHA. A30T, paclpOCTPaHEHHUE B NPHUPOJE,
busnyeckue U XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupojie. AMMUaK, ero
(bu3MUecKrue U XUMUYECKHEe CBOWMCTBA, MOJydyeHrue U npuMenenue. Colu aMMOHUS,
X (QU3HYECKHE U XMMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHCIIOTa, €€ TOoJydeHue, (PU3NUeCKHe U XUMHUYECKHUE
cBoiicTBa (0OIlIMEe Kak TMpeACTaBUTENS Kiacca KHCIOT W cleuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA00peHuil. XuMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COETMHEHUAMH a30Ta
(KUCTIOTHBIE NOXAHW, 3arpsi3HEHHE BO3ayXa, MOYBBI W BomoéMoB). docdop,
aloTponHeie Moaudukanuu ¢ochopa, uU3MUECKUEe U XMUMHYECKHE CBOWCTBA.
Oxcug docdopa (V) u pocdhopnas kuciora, GuU3nyeckue 1 XMUMUYECKUE CBONCTBA,
nostyuenue. McnonabszoBanue GpocdaroB B KauecTBE MUHEPATBHBIX YAOOPEHUM.

Oo6mas xapakrtepuctuka ameMeHToB [VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  a/UIOTPOIHBIE
MOAM(UKALIUK, PACHPOCTPAHEHHE B MpuUpone, (U3MUYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouus. KpyroBopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nUecKkue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rio0aqbHOrO TOTEIUVICHUS KIUMaTra, MMapHUKOBBIN
s dekrt. YronbHas KuUcaoTa U €€ Colid, UX (PU3NYECKUEe U XUMUUYECKUE CBOMCTRBA,
MoJiydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35ICTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, allE€TUJICH, 3TaHOJ, TTIMIEPUH, YKCYCHAsI KHCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOJAOPOAOB (yroib, NPUPOAHBIN Ta3, HEQPTH),
INPOAYKThl UX mepepaloTku (OEH3MH), UX pOJb B OBITY U MPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BAKHBIX BELIECTBAX: XKUpax, OenKax, yriaeBojgax — U ux
poJIM B JKHM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COEITMHEHUN.

KpeMHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, INOJy4YCHHE W
npuMmenenue. CoequHeHus kKpeMHusi B mnpupoje. OOmume mnpeacrtaBieHus o0
okcuae kpemHus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX MCIOJIb30BAaHHUE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHeline cTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimeMpl 6e30macHOTO HMCIOJIb30BaAHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B OBCEAHEBHOW KU3HMU.

Xumuueckuii IKCnepumenm:

M3yUYeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIO/IEHNE TTPU3HAKOB
X TPOTEKAHMsI, OMBITHI, OTpaXkarolue (PU3NYEeCKue U XUMUYECKHE CBOWMCTBA
raJIoreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIMOJb30BAHUE BHUEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpaslaMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeAUHEHUsSMHU  (BO3MOXXHO  HCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE Tpolecca OOYyIIIMBaHUS caxapa MOJl eHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOThbI, M3Yy4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHOM KHUCIIOTHI, MPOBEACHNE KaYECTBEHHON peaklUny Ha cyib(art-
WOH W HaOJIOJeHHE Tpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢Gochopa U UX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEpUAIIOB), oOpasliaMu a30THBIX U (POCHOPHBIX YJIOOpEHUH, MOJyUYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHaka, MPOBEJICHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUS, B3aMMOJIEVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YyUYCHUE Moenei
KPUCTANIMYECKUX PEHIETOK anMaza, rpadura, QyiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aACOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallyIbl U UX COEUHEHHUSD).

MeTaJibl 1 MX COeIMHEHUS

OO6mias xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxxeHus B llepmogmyeckon cucreme xumuueckux snemeHToB J[. .
MenneneeBa u ctpoeHus atoMoB. CtpoeHne MeTamioB. Metainyeckas CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  pEIIETKA.  ODJIEKTPOXMUMHUYECKHM P
HanpspkeHuil MetaiioB. Ousnyeckne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
CcrocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenounbie mMeTamibl: nonoxenue B Ileproanueckoil cucteMe XUMUYECKHUX
sanemeHToB JI. M. MenneneeBa, CTpo€HME UX aTOMOB, HaXOXJCHUE B MPUPOJE.
duznyeckue ¥ XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCuabl U



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

[IlemouHO3EMENBHBIE METAIBI MArHMM W KaJdbLMi: TOJIOXKECHHUE B
Ilepnognueckor cucreMe xumudeckux sneMeHtoB JI. . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKrue U XMMUYECKUE CBOMCTBA MATHUS
W Kanplusa. Baxseime coenuHeHHs Kajblus (OKCUZ, THUIAPOKCHI, COJIN).
’KéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJI0KEeHUE B [leproinueckor CUCTEME XUMUYECKHUX JJIEMEHTOB
. N. MengneneeBa, CTpOEHHUE aToMa, HaxOXIEHHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alMtOMUHUA. AM]OTEpHbIE CBOMCTBA OKCHUJIA U TUIIPOKCUAA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognyueckoit cucreMe XUMAYECKUAX 3JIEMEHTOB /.
N. MenneneeBa, CTpo€HHE aToMa, HaxXOoXJIeHUE B npupone. Dduszuueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCuIbl, THAPOKCUIBI U comu xkenesa (II) u xenesza
(I1T), ux cocraB, CBOMCTBA U MOJy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHE  PpE3YyJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJNB30BAaHHWE  BHAEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAaKIIMi HAa MOHBI: MArHUS, KAJIbIUS, aIIOMUHUSA, [IUHKA, XKeJe3a
(IT) u xeneza (I11), meau (II), HaOmroneHNE U ONKMCAHUE MPOLIECCOB OKPAIIMBAHUS
IUJAaMEHH MOHAaMU HATpUsl, Kaluig ¢ KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB T'MIAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPMMEHTAIbHBIX 3a]a4 1o TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUS.

XuMus M OKpYKAOLIAA cpeaa

BemecTtBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM yesnoBeka. besomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momoips mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XHUMUYECKOE 3arps3HEHHE OKpY’Kawlled cpeabl (MpeaenbHas J0mycTUMas
KOHIIEHTpalus Beuects, nainee — [1JIK). Poib XuMuM B pelIeHUH 3KOJIOTHYECKUX
npooIeMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJLIOB, TOJIUMEPHBIC
MaTepHab).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNOpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMUHM B 9 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHATUM, SIBISIOMIMXCS CUCTEMHBIMU JIJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHHTE3, KJIacCUPUKalUg, TMEePUOJIUYHOCTh, HAOIIOECHUE,
AKCTIIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHE, MOJCNb, SBJICHHE, TaPHUKOBBIM
3 PeKT, TEXHOIOTUS, MAaTEPUAIIBI.

dus3nkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOMbBI, PATUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJHUKH, JTUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, paCTBOPUMOCTh, KPUCTAIITUNYECKAS
peméTka, CIjiaBbl, (PU3WYECKHUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

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

['eorpadus: armochepa, ruapochepa, MHUHEpaATbl, TOPHBIE TOPOIHI,
MOJIE3HbIE MCKOIAaeMble, TOILTUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOGHHUS IMPOTpaMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYEeHHs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMUA B
OOIIECTBE MpaBUJIaMW U HOpPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXalOT  T[OTOBHOCTh  OOYyYarolIUXCs
PYKOBOJACTBOBATbCA CHUCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHWEHTAUMHd U
pacuIMpeHUe ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4yHOMY HACIEIUI0, TMOHMMAaHHs 3HAYCHHUS XUMHUYECKOW HAyKH B KU3HHU
COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOIICTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHMKAaTUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBATENbCKOW, TBOPYECKOM M JAPYTHX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTHM K Pa3sHOOOpPA3HON COBMECTHOM JEATENBHOCTH IPHU
BBITIOJITHEHUM y4EOHBIX, I103HABATENIbHBIX 3aJ]]a4, BBINOJIHEHUM XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3AMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpoLEecce I3TOW Y4yeOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJACHUE M INIOCTYNKH CBOMX TOBAapULIEH C IO3ULHHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUIM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTaBJIAIOIIME
OCHOBY JIJII IOHUMAaHUSI CYIIHOCTH HAay4YHOW KapTHUHBI MHpa, MpEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA IOJIy4YEHHUE HOBBIX 3HAHUM IO
XUMHUHM, HEOOXOIUMBbIE Jisi OOBACHEHHsS] HaOII0JIaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENbHOM pabdoThl C y4eOHBIMHM TEKCTaMH, CIPaBOYHOM



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEeHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MPOEKTHOW U  HCCIENOBATEIIbCKOU
NESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4) popMupoOBaHMSs KYJbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE MOCIEJICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KypEeHHSI),
HEOOXOJMMOCTH COOJIIOJIEHUsI TpaBwil O€30MacHOCTH TNpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTHUYECKOMY M3yUYeHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATETbHOCTH, B TOM 4YHCJE Ha
OCHOBE NPUMEHEHHS TPEJAMETHBIX 3HAHUW MO XUMHUU, OCO3HAHHBIM BBHIOOP
WHMBUyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTb aIallTUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0J10rH4eCKOro0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, IOHMMAaHUE LIEHHOCTH 3J0pPOBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HaHHE IIEHHOCTH COOJIOICHMUS
npaBuiI 0€30MAaCHOTO MOBEJEHUS ITPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJYy4YaeMble MPU U3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEeM M IMyTed WX pelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJEISIOT 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 3HaHUHN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPhIE 00€CIEeUnBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUM: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHBIE
MPU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUST OTJENbHBIX (PAKTOB U SIBIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTAaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHME TMPUMEHSATH B TIpoOIlecCe TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO/, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XuMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-TM03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U |
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarebckne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAay€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe B KauyeCcTBE OCHOBBI i (DOPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YyMEHUE Ha0II0JaTh 3a XOJOM IMpolecca,
CaMOCTOATENBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, PopMyIHpPOBaThH 000OIIECHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUSI, COCTABIISATH OTUYET
0 MpOJIeTTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHHE MPUMEHITh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 3a/1a4 OMPEACIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHust nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvki 1 UX KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce ydyeOHOW u
UCCJIEIOBATENLCKON JEATENHHOCTU MH(OPMAIUIO O BIUSHUU TPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYIKAIOIICH TPUPOTHON
CpeIbl.

KoMMyHnKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUS:

yMEHHUSI 3a/laBaTh BOMPOCHI (B XoJie Auanora W (Wiau) JUCKYCCHM) IIO
CyHmIeCTBY  OOCyXgaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIHFHO BHITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHsSI ~ IPEICTaBNIATh  MOJY4YEHHbIE  pe3yJbTaThl  [O3HAaBATEIbHOU
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paToOpHOIl pabOThI O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

yMEHHsI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHON M HCCIIEIOBATENIbCKOM  JEATEIbHOCTH  MpU  PEHICHHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEJENeHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIEe AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENbHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM  JIEWCTBUWA TP BBINOJHEHWHM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCTIONb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

IMMPEJMETHBIE PE3YJIbTATbI

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



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUA, €ro HWHTEpIpeTaluH,
peoOpa30BaHUI0 U TPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K xoHiy 00yuenus B 8 kjiacce rnpeaMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHWYECKHX MOHSATHUW: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(oHOpOHAS M HEOAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEeMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkius, KiacCu(PUKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, PAaAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAS W HEMOJISIpHAs KOBAJICHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWOH, PAacTBOpP, MAcCOBas JI0Jsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

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

e HCIONB30BaTh XHWMHYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMUUYECKUX PEAKLINIA;

e OIpeeNsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COETUHEHMSX,
CTENEHb  OKUCIEHMS  DBJIEMEHTOB B  OWHApHBIX  COEIUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIch llepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTraipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO Qopmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKHUX DJJIEMEHTOB: pa3iIu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPHUOJbI, COOTHOCUTh OOO3HAUCHMS, KOTOpPhIE HUMEIOTCA B
tabmuie «llepmomuueckas cucrtemMa XuMmudeckux diemeHToB J[. U
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUSI aTOMOB



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

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE PEaKIuu (TI0 YUCIY U COCTaBY yYaCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl ONTUCAHUE IMPUMEpaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3WPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT MX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHYECKUX TMPEBpaAIIEHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSAPHYI0O W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

MIPUMEHSATh OCHOBHBIEC OIEPAIlH MBICITHTEILHON JESTEIHPHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, 00OOIICHHEe, CHCTeMaTH3aIuio, KiIacCHU(HUKAIIHIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHUYECKMX pEaKIMi, EeCTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJICTMPOBAHUE, HKCIEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

ClieloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJI0oN U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IpaBWIaM OOpaIlleHHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TMOJIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIlecTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJIEW paCTBOPEHHOTO BEILECTBA,
IUIAHUPOBAaTh W MPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTIOMOIIBIO HHINKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U APYTrue).

K koHIy oOyuenus B 9 kjacce npeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIMTHYECKAS] JUCCOLMALINA, PEaKUUH HOHHOIO
oOMeHa, Karaau3arop, XUMHUYECKOE paBHOBECHE, oOOpaTumble U



HEOOpaTUMbIE pPEaKIMH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHHE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHYECKas CBiI3b (KOBaJICHTHas, MOHHAS,
METAJIMYECKasi), KpPUCTAJUIMYECKAass peHIETKa, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAas
koHueHnrtpanus [TJIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHH W
MIPUMEHATH T MOHATHUS IPHU OMIMCAHUU BEIIECTB U UX MPEBPALLICHUN;
WCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUI COCTaBleHUS (HOpMyI
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMUUECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpPENIEIEHHOMY KJIACCY COEMUWHEHUW 1o ¢opMmyriaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, METANIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHWUYECKUX COCAUHEHHM, THUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHWCHIBAaTh M XapaKTEPU30BATh
Tabnuuynyto Gopmy Ilepuoandeckoit cCUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHas mnoarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», Maneie u OoJiblliM€ TMEPHOJIbI, COOTHOCHUTH
0003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOJAUYECKONW Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHSI  aTOMOB  XHMHWYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, oOIee YHCIO JJICKTPOHOB U
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCJWHECHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

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

XapaKTepu3oBaTh (OMUCHIBATH) OOLIME M CHEIUPUYECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IMOJITBEPKAAs OIMHCAHUE
MpUMEPAMHA MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIU;

COCTaBJSAITb YPAaBHEHUS JJIEKTPOJUTHUYECKOW JUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEaKITUit
MOCPEACTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca dTHX PEaKIIHii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIlCHU B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYI0O W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coON0JaTh  MpaBUja  IOJIB30BAHUS  XMMUYECKOM  MOCYyIOM U
nabopaTopHbIM  00OpYy/IOBaHHMEM, a TakKe TmpaBwiIa OOpareHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYEHUI0O WU COOMPAHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEaKIUM, TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OPOMHU/I-,
noaua-, kapObonat-, ¢ocdar-, cuUiIUKaT-, CyJbdaT-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEIbHON JESTEIbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEeHHe, CHUCTeMaTU3alNI0, BBISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — ISl M3YYCHHS CBOMCTB BEIIECTB W
XUMHUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUE, MOJEIMPOBAHUE, IKCIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunuyecTBO YacoB
Ne HanmeHnoBanue pa3ienoB u JIeKTpOHHBIE (HH(POBHIE)
KoHnTtpoibHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3pnen 1. [lepBoHavabHbIe XMMUYeCKHE MOHATHSA
Xumus — BakHas 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubmnoreka [IOK
' MPAKTUYECKOU IeSITEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemecTBa u XuMHUeCcKHue 15 | bu6morexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3znen 2. BaxxHelimue NMpeacTaBUTEC/IN HECOPraHUYE€CKUX BEIIECTB

21 Boznyx. Kucnopoa. Ilonstue 6 bu6numorexa LIOK

' 00 okcHumax https://m.edsoo.ru/7f41837¢
9 Bonopoa. Ilonstue o kuciorax g 1 bubmnoreka LJOK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 00 5 | | bubmnoreka [IOK

) OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pa3nen 3. llepuoanueckuii 3axon u llepuoanyeckas cucrema xumudecknx 1eMeHToB [I. U. MenneneeBa. CTpoeHue aToMOB.

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDIE Pe€aKkIuu



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

[Tepuonuueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 bub6mnoreka [IOK
XUMHUYECKUX djieMenToB /I, . https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma

. z)(I/IMI/I‘IeCKafl CBSI3b. BuGmmorexa LOK

' KHCTHTERHO 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKITUU
Hroro mo paszery 15 Eﬁiﬁﬁ:ﬁiiﬁim 837¢
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
KoHTpoIbHBI I[IpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejbHbIe
e padoThl padoThI
pecypcsl
Pa3nen 1. BemecTBo M XMMH4YeCKHeE PeaKuNu
. bubmuorexa [JOK
[ToBTOpeHME U yriayOieHne 3HaHUH OCHOBHBIX
1.1 5 1 https://m.edsoo.ru/7f41a6
pa3zeoB Kypca 8 kiiacca 36
but6mmoreka [IOK
OcHOBHBIE 3aKOHOMEPHOCTH XMMHUECKHUX
1.2 . 4 https://m.edsoo.ru/7f41a6
peaxiuit 16
bu6mmoreka [JOK
DIIEKTPOUTHYECKAs JUCCOLMALIHS.
1.3 8 1 1 https://m.edsoo.ru/7f41a6
XHWMHUYECKUE PEAKIIUU B PACTBOPAX 36
Hroro no pazgeny 17
Paszpnen 2. Hemera/uibl M UX COeIMHEHUS
bubmuoreka [JOK
OO61mas xapakTepuCTHKa XUMUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
sneMeHToB VIIA-rpynmel. ["anorenst 16
OO11ast XapaKTepUCTHKA XUMUYECKUX bu6muoreka [IOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 1 https://m.edsoo.ru/7f41a6
COCIUHEHUA 36
OO0mmas xapaKTepuCcTHKa XUMHIECKIX bu6mmoreka [JOK
2.3 aneMeHToB VA-rpynnbsl. A30T, hpocdop u ux 7 1 https://m.edsoo.ru/7f41a6
COCIMHEHUS 36
24 OO01mast XapaKTepUCTHKA X HMHUYECKHUX 8 1 2 bu6mmorexa [TOK



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
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

anemMeHToB [VA-rpynmnsl. Yriepon u
KPEMHUI U UX COEAMHEHUS

https://m.edsoo.ru/7f41a6
36

Hroro no pazneny 25
Pa3nes 3. MeTanibl 1 X COeIMHEHUSI
bubnunoreka [IOK
3.1 O61ue cBoiicTBa METaIOB 4 https://m.edsoo.ru/7f41a6
36
bu6moreka [{OK
3.2 Baxuneiiine MeTanibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroro no pazneny 20
Pa3nes 4. Xumus n okpy:kapouias cpeia
bu6mmoreka [JOK
4.1 BemectBa u MmaTepuaibl B )KM3HU 4EJIOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroro no pazgeny 3
but6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kourpoasbnsie | IIpakTuyeckn H3yYeH
n/n Bcero oOpa3oBaTejibHbIE
padoTsbI e padoThbI us
pecypcsbl
bubmnorexa [IOK
[Ipenmet xumuu. Poias XuMuH B )KU3HU
1 1 https://m.edsoo.ru/ff0d210
yenoBeka. Tena u BemecTsa .
bu6mmorexa [JOK
2 [TonsiTue 0 MeTOAAX MO3HAHKS B XUMHH 1 https://m.edsoo.ru/ff0d227
S
[IpakTuyeckas padora Ne 1 «IIpaBuna
a00ThI B 1a00paTOpUU U NPUEMBI bubmotera [JOK
3 P 1 https://m_edsoo.r/f0d23d
oOpaiiieHus ¢ 1abopaTOpHBIM .
000opyI0BaHUEM» -
Yucrele BenrecTBa U cMecr. CrocoOsl Bubmmorexa OK
4 . 1 https://m.edsoo.ru/ff0d26¢
pazneneHus cmeceit .
[IpakTuueckas pabora Ne 2 «Paznenenue bubnuorexa [JOK
5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 https://m.edsoo.ru/ff0d28¢c
COIIN)» 8
bu6nmmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6
c
bubmnorexa [IOK
XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIBI)
7 1 https://m.edsoo.ru/ff0d2be

XHUMHUYCCKUX 3JICMCHTOB

8



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

BCIICCTBA IO YPABHCHUAM XUMHUUYCCKHUX

8 IIpocTsle U CIOKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a6
c
bubmnorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. bubnuorexa [JOK
10 Xumundeckas popmyina. BaneHTHOCTD https://m.edsoo.ru/ff0d2ea
ATOMOB XMMHMUYECKHUX 3JIEMEHTOB €
bu6mmoreka [IOK
OTHOCUTENbHAs aTOMHAs Macca.
11 https://m.edsoo.ru/ff0d323
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca .
bubmnorexa [HOK
MaccoBas 10151 XHMUYECKOTO 3JIEMEHTA B
12 https://m.edsoo.ru/ff0d350
COCTMHCHUH .
bu6mmoreka [JOK
KonunuecTtBo BeniectBa. Mosb. Monsipras
13 B p https://m.edsoo.ru/ff0d523
Macca
0
bu6mmoreka [IOK
®uznuecKre 1 XUMUIECKHUE SIBJICHUS.
14 https://m.edsoo.ru/ff0d37f
XumMuyeckas peakius .
[Ipu3Haku u yciioBUs NPOTEKAHUS bubmorexa LIOK
15 p Y . P https://m.edsoo.ru/ff0d3al
XUMUYECKUX PEAKIUN p
3aKOH COXpaHEHMs MacChl BEILIECTB. bubnuorexa [IOK
16 Xumnueckue ypasHeHus. [IpoBepounas https://m.edsoo.ru/ff0d3b8
pabora. 8
17 BrrunciieHus Koau4decTBa, MacChl bu6nmoreka [JOK

https://m.edsoo.ru/ff0d570



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

peakuuii

8

Knaccudukanmst XuMuueckux peakiuia

bu6nmnoreka [JOK

18 (coenuHeHus1, pa3noKeHUsl, 3aMEILCHHUS, https://m.edsoo.ru/ff0d3f3
oOMeHa) 4
M. B. JIoMOHOCOB — yu&HBbIH- bubnnorexa [JOK

19 sHIMKIoneaucT. O6o0ImeHne u https://m.edsoo.ru/ff0d40¢
CHCTEMATU3ALUS 3HAHUH 4

20 KonTponbhas padorta Nel no teme ngj;ifg;gﬁifo 4429
«BemecTBa 1 XUMUUECKUE PEAKITUID 0
Bo3nyx — cMech razos. CoctaB Bo3ayxa. bu6mmoreka [{OK

21 Kucnopog — snemMeHT u mpocToe https://m.edsoo.ru/ff0d448
BemecTBo. O30H €
du3nYecKue 1 XUMUYECKHEe CBOMCTBA bubmuoreka [JOK

22 KHCJI0poJia (peakuu OKUCIIEHuS, https://m.edsoo.ru/ff0d461
ropenne). [Tousitue 06 okcHaax 4
CnocoObl oTy4YeHus: KUCJIOPO/ia B bubmuorexa [JOK

23 1a00paTOpUX U MPOMBILIUIEHHOCTH. https://m.edsoo.ru/ff0d497
[IpumeneHnue kucnopoaa a
TennoBoii 3¢ (HeKT XUMUYECKON peaKInH, bubnnorexa [JOK

24 MIOHATUE O TEPMOXUMHUYECKOM YPaBHECHUH, https://m.edsoo.ru/ff0d479
9K30- M SHIOTEPMHUUYECKHX PEAKIIUSIX 0
TornuBo (HedTh, yroib U METaH). bubnnoreka [IOK

25 3arpsi3HEHUE BO3yXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4
Hpe0TBPALICHUS a
[TpakTrueckas padora Ne 3 o Teme bubnuorexa [JOK

26 «Ilonyyenuie u coOupanue KUCIOPO/a, https://m.edsoo.ru/ff0d4ae

HN3YUCHHUC €TO CBOMCTBY

2



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708

BOI[OpOI[ — JJIECMCHT U IMMPOCTOC BCIICCTBO.

bu6mmoreka [IOK

27 https://m.edsoo.ru/ff0d4dd
Haxoxnenue B mpupoe 0
. bubmnorexa [IOK
®dusznuecKkre ¥ XMMUYECKHE CBOMCTBA
28 https://m.edsoo.ru/ff0d4dd
Bozopoaa. [I[pumMenenne Bomopoaa 0
bu6mmoreka [JOK
29 TTonsiTHE O KMUCIOTAX U COJIAX https://m.edsoo.ru/ff0d50d
2
bu6mmoreka [IOK
Crioco0bI ToTydeHus1 BOAOPO/Ia B
30 https://m.edsoo.ru/ff0d4dd
nabopatopuu. [IpoBepounas padora 0
[IpakTuyeckas padora Ne 4 o teme bubnnoreka [IOK
31 «Ilomyuenue u cobupanue BoJ10poJa, https://m.edsoo.ru/ff0d4{4
U3YYEHHUE €TI0 CBOMCTBY» 2
bu6mmoreka [JOK
32 MomnsipHblii 006EM Ta30B. 3aKOH ABOTaPO https://m.edsoo.ru/ff0d542
€
Brruucienus o0béMa, KOJIM4eCTBa bu6nmnoreka [JOK
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYIECTBY BEIECTBA WITH 00BEMY 0
Boruucienus 00bEMOB ra3oB 10 bubmuoreka [JOK
34 YPaBHEHUIO PEAKLIUHA HAa OCHOBE 3aKOHA https://m.edsoo.ru/ff0d570
00BEMHBIX OTHOIIICHHI ra30B 8
®duzndecKre 1 XUMHUYECKHUE CBOMCTBA bubmotera [IOK
35 https://m.edsoo.ru/ff0d587
BOJIbI
a
36 CocraB ocHoBanuid. [Tonsitue 00 bu6mmoreka [{OK

HHIWKaTOpax

https://m.edsoo.ru/ff0d59¢e



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

2

Bopa xak pactBoputens. HacbllieHHbIE U

bubmnorexa [IOK

37 HEHACBIIIEHHbIE PacTBOPHI. MaccoBas 107 https://m.edsoo.ru/ff0d5Sb4
BEILECTBA B PACTBOPE 0
[IpakTuyeckast padbora Ne 5 o Teme
«ITpuroToBIEHNE PACTBOPOB C Bubmorexa OK

38 p . . P vp . https://m.edsoo.ru/ff0d5eb
onpeeEHHON MacCOBOM JT0JIEH .
pacTBOPEHHOTO BEIIECTBA» -
KonTtponbnas pabota Ne2 o reme bubmmorera [JOK

39 https://m.edsoo.ru/ff0d634
«Kucnopoa. Bogopon. Boga» )
Oxcuppl: cocTaB, KiacCUPUKALIUS Bubmzorexa LIOK

40 ' ’ ’ https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa .
[lonyuenue u XxuMHu4YecKkue cBOMCTBA bubnuoreka [IOK

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX https://m.edsoo.ru/ff0d664
OKCHJIOB e

bubmnoreka [IOK

OcHoBaHuUsI: cOCTaB, KJIacCU(UKALINA,

42 https://m.edsoo.ru/ff0d67¢
HOMEHKJIATypa .
ITonmyuenune u XUMHUECKHE CBOMCTBA Bubmorexa IJOK

43 Y . https://m.edsoo.ru/ff0d67¢
OCHOBaHHI1 .

bu6mmoreka [{OK

KucnoTsr: cocras, knaccudukanus,

44 https://m.edsoo.ru/ff0dfee
HOMEHKJIaTypa )
ITonmyuyenne 1 XUMHUUECKHE CBOMCTBA Bubmiorexa LJOK

45 Y https://m.edsoo.ru/ff0dfee

KHUCJIOT

2



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2

Comnu (cpenHHe): HOMEHKIATypa, CIOCOObI

bu6mmoreka [IOK

46 . https://m.edsoo.ru/00ad94
MONTyYeHUs, XUMUYECKUE CBOWCTBA 4
[IpakTuyeckas pabora Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME bubmorera [JOK
47 p https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHX e
COEMHEHUIN -
I'eneTnyeckas CBSA3b MEXKAY KJIaCCaMH bubmotera [IOK
48 Y . https://m.edsoo.ru/00ad9a
HEOPTaHUYECKUX COCTMHCHUN 50
bu6mmoreka [IOK
49 O06001IeHre U crucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9¢
b2
KontponsHast pabora Ne3 mo reme bub6nuoreka [IOK
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9e
coeMHeHn " la
[lepBble MOMBITKU KJIACCH(PHUKALIUN bubnuorexa [IOK
51 XUMHUYECKUX 31eMEHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ff
rpynmnax CXOIHBIX 3JIEMEHTOB a
[lepuoanueckuii 3akoH u [lepuoanueckas bubmuotexa [JOK
52 cHCTEMA XUMHUYECKUX 3eMeHTOoB /JI. U. https://m.edsoo.ru/00adas
MemneneeBa 2c
bu6mmoreka [JOK
53 IIepuonsl, rpynmel, MOATPYIIIILI https://m.edsoo.ru/00ada5s
2¢c
bu6mmoreka [{OK
Ctpoenne atomoB. CocTaB aTOMHBIX SIIIEP.
54 https://m.edsoo.ru/00ada3
N3oronsl
42
55 CrtpocHHe SIIEKTPOHHBIX 000JI0YEK aTOMOB bubmorexa IIOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

aneMeHToB llepuoaunyeckoii cuctemsl /1.
H. Meunneneena

https://m.edsoo.ru/00ada6
bc

XapakTepucTuKa XMMHUYECKOT0 3JIeMEHTa

bu6nmoreka [JOK

56 IO €ro MnojoxeHuto B [lepuoanyueckoit https://m.edsoo.ru/00ada8
cucreme JI. . Menzeneesa 24
3nauenue [lepuoanueckoro 3akoHa Jjis
a3BUTHS HAyKH U npakTuku. 1. 1 bubmiorexa LOK
57 p Y . p . e https://m.edsoo.ru/00ada9
MeneneeB — y4€HbIi, IEAATOT U 6o
rpak1aHuH T
PesepBHelil ypok. O6o01IeHHE 1 bubnnorexa [JOK
58 cucTeMaTtu3arus 3Hanuii / toropas https://m.edsoo.ru/00adb3
KOHTpOJIbHAst paboTa 3¢
KonTponbnas pabota Ne4 mo Teme bu6mmoreka [IOK
59 «Ctpoenue aroma. XUMUYECKas CBA3bY / https://m.edsoo.ru/00adb4
Bcepoccuiickas npoBepouHasi paboTa 86
DJIEKTPOOTPUIIATEIILHOCTh AaTOMOB bubmiorexa LOK
60 pooTp https://m.edsoo.ru/00adaab
XUMHYECKUX AJIEMEHTOB 2
bu6mmoreka [IOK
61 HNoHHas xumuyeckas CBsi3b https://m.edsoo.ru/00adac3
4
bu6mmoreka [JOK
62 KoBanentHas nonsipHasi XuMH4YECKas CBSA3b https://m.edsoo.ru/00adaab
8
bu6mmorexa [IOK
KoBanenTHast HenmosisipHasi XuMHU4YECKas
63 https://m.edsoo.ru/00adaab
CBSI3b
8
64 CteneHb OKUCICHUS buGnnorexa [IOK

https://m.edsoo.ru/00adae2



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

8

OKXUCIINTEIIFHO-BOCCTAHOBUTEIBLHEIC

bu6mmoreka [IOK

65 1 https://m.edsoo.ru/00adb0
peaxuu
76
Bu6nmoreka [JOK
66 HtoroBast KOHTpoJIbHAs paboTa 1 https://m.edsoo.ru/00adb0
76
PeseprubIil ypok. O6001eHIE 1 bubnuorexa [JOK
67 cHUCTEMaTU3alis 3HaHUH 10 TEME 1 https://m.edsoo.ru/00ad9¢c
«CTtpoeHne aToMa. XUMHUYECKAs CBS3bY b2
. bu6mmoreka [IOK
P . 00600 ue u
68 C3CPBHRI YPOK ooIeH 1 https://m.edsoo.ru/ff0d61c

cucTeMaTu3aIus 3HaHuM

6

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28

9 KUIIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
JlaTa
uudgposbie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruueckn | HW3YYeHH
Bcero oOpa3oBaTejibHbIE
padoThI e padoThI !
pecypchl
[leproauueckuii 3aKoH. bubnuoreka [IOK
1 [Iepnonnueckas cucteMa XMMUYECKUX 1 https://m.edsoo.ru/00adb59
aneMmeHTOB /1. . Menaeneena €
3aKOHOMEPHOCTH B U3MEHEHUHU bubmuorexa [IOK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 https://m.edsoo.ru/00adb6b
NEPBBIX TPEX MEPUOJIOB 6
bu6nmoreka [JOK
Knaccudukanus 1 HOMEHKIATypa
3 1 https://m.edsoo.ru/00adb7e
HEOpPraHUYECKUX BEILECTB )
. bu6mmoreka [IOK
Buasl XuMu4eckoi cBA3M U THUIIBI
4 . 1 https://m.edsoo.ru/00adbac
KPUCTANINYECKUX PEIETOK 6
Konrpomnsnas padora Nel no reme
5 «IloBTOpEHUE U yrinybieHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca»
bu6nmoreka [JOK
Knaccudukarus Xxummuueckux
6 o 1 https://m.edsoo.ru/00adbcb
peaxIuii o pa3MTUYHbIM MPU3HAKAM 0
[ToHsiTHE O CKOPOCTU XMMHUYECKOM bub6nuoreka [IOK
7 peakuuu. [TIoHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00adbe9
TEeTCPOIrCHHEBIX PCAKIMAX a
2 [TonsiTHe 0 XUMHYECKOM PAaBHOBECHH. 1 bubnmnorexa [JOK

@DakTOpsl, BAUSIOIIKE HA CKOPOCTh

https://m.edsoo.ru/00adc28



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
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XHUMHYCSCKOHU pC€aKuU U IMOJIOKECHUC
XUMHYECKOT'O paBHOBECUA

¢

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIE

bu6nmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 31eKTPOAUTHUECKON bubnuoreka [IOK
10 nucconuaiuu. CuiabHbIe U ciadbie https://m.edsoo.ru/00adcd6
DIIEKTPOJIUTHI 8
bu6nuoreka [JOK
11 HonHbIe ypaBHEHHsI peaKkuil https://m.edsoo.ru/00add44
8
XUMUYECKUE CBOMCTBA KUCIIOT U bubnuorexa [JOK
12 OCHOBaHUI B CBETE MpeACTaBICHUM 00 https://m.edsoo.ru/00add5d
ANEKTPOIIUTUYECKON JTUCCOLUAIIUU 8
XuMHYECKUE CBOMCTBA COJIEHN B CBETE bu6nuoreka [JOK
13 IpeicTaBICHHUI 00 https://m.edsoo.ru/00add8b
BJIEKTPOJIUTUYECKON AUCCOUALINHI 2
. bu6mmoreka [IOK
[TonsiTe o0 ruponn3e coneu.
14 https://m.edsoo.ru/00add9d
[IpoBepounas pabora 4
O060061eHre U cucTeMaTu3anus bubmuorexa [JOK
15 3HAHUH MO TeMe « XUMHYECKHUE https://m.edsoo.ru/00addd1
pEeaKI B PBCTBOPAXY. 2
16 [TpaxTuueckas pabota Ne 1. «Pemenue bubnuorexa [JOK
JKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbhas padorta Ne2 o teme bub6mmoreka [IOK
17 «INEKTPOIUTUUYECKAS TUCCOITHAITHS. https://m.edsoo.ru/00addec
XUMHYECKUE PEAKIIUH B PACTBOPAX) 0
18 OO01mas xapakTeprCcTHKa TaTOreHOB. bubmmoreka [JOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c

XHUMHUYECKUE CBOMCTBA HA PUMEPE
XJiopa

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

Xnoposogopos. CossiHasi KUCIIOTA,

bu6nuoreka [JOK

19 XUMHYECKHUE CBOMCTBA, MOJyYEHHUE, https://m.edsoo.ru/00ade10
NpUMEHEHHE 4
[Ipaktuyeckas padora Ne 2 o Teme bubnuoreka [IOK
20 «ITonyyeHue cosiHON KUCIIOTHI, https://m.edsoo.ru/00ade34
U3yueHHe €€ CBOUCTB» 8
Brruucnenust no ypaBHeHUSIM bubmuoteka [IOK
21 XUMUYECKUX PEAKLUH, €CIIM OUH U3 https://m.edsoo.ru/00ade48
pEarcHTOB JaH B U30bITKE 8
bubmuoreka [JOK
OO01mas xapakTeprcTUKa SJICMEHTOB
22 https://m.edsoo.ru/00ade64
VIA-rpynmsl .
AnnotpornHbie MOAUGUKAIIUN CEPHI. bubmmoreka [JOK
23 Haxoxnenue cepbl 1 €€ COeTMHEHUH B https://m.edsoo.ru/00ade64
npupoje. XMMUYECKHE CBOWCTBA CEpPhI a
CepoBoniopoJi, cTpoeHHE, PU3NUECKUe bubmorexa HOK
24 S ’ https://m.eds00.ru/00ade80
U XUMHUYECKUE CBOMCTBA )
Oxcnppl cepsl. CepHas KHCIIOTA, bubanorexa [JOK
25 ¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea2
NPUMCHEHHUE 8
XUMHUECKUE PEaKIUH, JISXKALIHE B
OCHOBE ITPOMBILIIEHHOT'0 criocoba
P . but6mmoreka [JOK
26 MOJTYYEHHs] CEPHOM KMCIIOTHI.

XHUMHYECKOE 3arpA3HCHUC
OKp}I')KaIOH_[CI‘/JI Cpeabl COCAMHCHUSAMU

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2

cephl

KonTponbhas padorta Ne3 no teme

bu6nuoreka [JOK

27
«Kucnopoz. Cepa» https://m.edsoo.ru/00adec8a
OO01mas xapakTeprcTUKa SJIEMEHTOB

73 VA-rpynmsl. A30T, paclipocTpaHeHHe bubanorexa [JOK
B IIpupoie, GU3NIECKue U https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMMHuak, ero puznYecKue u

29 XUMUYECKHUE CBOMCTBA, MOIYyYEHUE U bubmmorexa [JOK

> 10Ty https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpakTrueckas padora Ne 3 o Teme
30 «ITonyyenrne aMMuaka, u3y4eHue ero bubmmorexa TIOK
. y » M3y https://m.edso00.ru/00adf180
CBOMCTB»

31 A30THas KuCoTa, €€ husnueckue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATBHBIX

32 00peHunii. XMMHUYECKOE 3arpsi3HEHUE bubmorexa HOK
yaoop o P https://m.edsoo.ru/00adf518
OKpY>Karollel cpelibl COeAMHEHUIMU
azoTa
Dochop. Oxcun dpochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ‘I?))Ta q)@pll)sn(qezzme " bubmmorexa HOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHNE
Hcnonp3oBanue GpocaToB B KauecTBE

34 MUHEPAJIBHBIX y100pEHUI. bub6nuorexa [IOK
3arpsi3HEeHUE TPUPOTHOM CpeIbl https://m.edsoo.ru/00adfc20
docdaramu. [TpoBepounas padora.

35 VYrnepoa, pacnpocTpaHeHuUE B bubnnorexa [JOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
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npupojie, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBa

https://m.edsoo.ru/00adfd9c

Oxkcunpl yriaepoja, ux Gusu4eckue u
XUMHYECKHUE CBOMCTBA.

bubnnorexa [IOK

36
DKOJIOTHYECKHUE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yriaeposaa (1V)
bu6mmoreka [{OK
37 VYronpHas KUCIOTA U €€ CONu https://m.edsoo.ru/00ae006
c
[IpakTrueckas padorta Ne 4 o Teme
" bubnuorexa [JOK
[Tony4eHnue yriexucnoro rasa.
38 https://m.edsoo.ru/00ae027
KauecTBenHnas peakuus Ha KapOoHaT- .
noH" -
[TepBoHavanbHBIC TOHATHS 00 bubnuorexa [JOK
39 OPraHMYECKUX BEILECTBAX KaK O https://m.edsoo.ru/00ae054
COEIMHEHUSX yTIepoaa €
but6mmoreka [JOK
40 Kpemuuii u ero coenuHeHus https://m.edsoo.ru/00ac080
a
[IpakTuyeckas padora Ne 5. Pemenue
41 SKCIIEPUMEHTAIBHBIX 3aa4 [0 TEME bubanorexa [JOK
«BaxkHenme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHHUS»
KonrtpomnsHast pabota Ne4 o reme bubmunoreka [IOK
42 «BaxkHenme HeMeTalulbl U UX https://m.edsoo.ru/00ae0el
COEIMHEHUS 8
OO01as xapakTeprucTHKa XUMUYECKIX bubmuorexa [JOK
43 3JIEMEHTOB — METAJLIOB. https://m.eds00.ru/00ae103

Merannuyeckas CBI3b U

€



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c

MeTaJlJIn4ecKasi Kpucrauinyeckas
pemérka. Pu3nvyeckKre CBOMCTBA
METaJJIOB

XHUMHUYECKHE CBOMCTBA METAIJIOB.

bu6nuoreka [JOK

44 DNEeKTPOXUMHUYECKUHN DI https://m.edsoo.ru/00ael15
HAIpPSOKEHUH METAJLIOB 6
OO6m1re cnocoObl MOTYYSHHUS
MetaiuioB. CriiaBel. Beraucnenus mo bubmuoreka [JOK
45 YPaBHEHUSIM XUMHUYECKHX PEAKIUMI, https://m.edsoo.ru/00ael15
€CJIY OJIUH U3 PEareHTOB CONEPKUT 6
puMecH
bu6mmoreka [{OK
46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/00ael127
8
bu6nmoreka [JOK
47 II{enouHbIe METAIIBI https://m.edsoo.ru/00ae14b
2
OKcHIbl ¥ THIPOKCUIBI HATPHUS U bubnmorexa [TOK
48 P P https://m.edsoo.ru/00ae14b
KaJTust
2
IllenoyHO3eMeEIbHBIE METAIIBI — bubnmorexa [IOK
49 . . https://m.edsoo.ru/00ael5e
KaJIBIIMK ¥ MarHun o
bu6mmoreka [IOK
50 Baxnelme coeITMHEHUS KATBITAS https://m.edsoo.ru/00aelSe
8
51 O06001IeHNEe U CUCTEMATU3ALIHS
3HaHUM
52 JKEcTKOCTh BOABI U CLIOCOOEI €€ but6mmoreka [JOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

YCTpaHEHUS

https://m.edsoo.ru/00ael 88
6

[IpakTuyeckas padora Ne 6 o Teme

53 "KEcTKOCTL BOABI M METOJEI €6 bubnmorexa [IOK
" a a https://m.edsoo.ru/00aclae8
yCTpaHEHHUS
bu6nmoreka [JOK
54 AmroMuuui https://m.edsoo.ru/00aelc6
4
. bu6mmoreka [IOK
AmMdoTepHbIe CBOMCTBA OKCHIA U
55 https://m.edsoo.ru/00aelc6
THAPOKCH]IA 4
bu6nmnoreka [JOK
56 Kenezo https://m.edsoo.ru/00ac1d8
6
but6mmoreka [JOK
OKcuibl, THIPOKCHUIBI U COJIH JKeje3a
57 https://m.edsoo.ru/00ae35¢
(IT) m »xene3a (III) P
KonrtponsHas padota Ne5 o reme
58 «Baxxneln1e MeTaIbl U UX
COEIMHEHUAY
[Ipaktuyeckas pabora Ne 7. Pemienue
bu6mmoreka [IOK
IKCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe
59 . https://m.edsoo.ru/00ae3de
«Baxneiimme MeTabl 1 UX g
COEIUHEHUAY =
Boruncnenus no ypaBHEeHUsIM
XUMUYECKUX PEAKIUHN, €CIIH OAUH U3 bubmuoteka [IOK
60 PEareHToB JIaH B M30BITKE WITH https://m.edsoo.ru/00ae175

COACPIKUT IPHUMCECH. Brrunciaenus
MacCCOBOM J0JI1 BBIXOJIa IMPOAYKTA

0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

peakuuu

O000I1IEHNE U CUCTEMATHU3AIINS

61 N 1
3HAHWUI
62 HroroBast KoHTpoONIbHAs paboTa 1
63 BemectBa u matepuansl B 1 but6mmoreka [JOK
MOBCEIHEBHON XKU3HU UeJIOBEKa https://m.edsoo.ru/00ae3f50
butmmoreka [JOK
XUMUYECKOE 3arpsi3HEHUE
64 . 1 https://m.edsoo.ru/00ae427
OKpYKaroIIei cpebl 0
. bu6mmoreka [{OK
Pese ok. O0001menne
65 PBHEIH YpOK 1H e 1 https://m.edso0.ru/00ac0d0
CUCTEMATH3aN SHAHUHA .
. bubmuoreka [JOK
Pese ok. O0001IeHnE
66 PBHBIM YD HHeHHe 1 1 hitps://m.edsoo.ru/00adb33
CHCTEMATH3aLUs 3HAHUI .
. bu6mmorexa [IOK
PesepsuEblil ypok. O000IIEHNE U
67 P yp \I,H 1 https://m.edsoo.ru/00ad9cb
CUCTEMATH3ANI 3SHAHUHA )
68
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHOM ITPOT'PAMMBI

8 KVIACC

Kon

oro

npoBepsieM

pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

Ilo Teme: «HepBOHaLIaJ'II)HBIe XUMHNYECKUEC ITOHATHS»

1.1

PaCKpBIBaTG CMBICII OCHOBHBIX XMMHUUYCCKHX MOHATHH: aToOM, MOJICKYJIA,
XUMHUYECKHN 3JIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOJHAS W HEOJAHOPOAHAS), BAJIEHTHOCTh, OTHOCUTENIbHASL aTOMHAst
U MOJIEKYJIIpHas Macca, KOJIMYEeCTBO BEIIECTBAa, MOJIb, MOJIIpHAs Macca,
MaccoBasl JI0JI1 XMMHMUYECKOIO 3JIEMEHTa B COEAMHEHUHU, MOJISIPHBII
00BbEM, XMMHYECKas peakuus, KIacCUpUKaAlMs peakUuil: peakuuu
COEIUHEHMSI, PEaKLMU pa3jIOXKEHUs, PEaKIUHU 3aMEIEHUs, pPEaKIUU
oOMeHa, 5K30- U DJHIOTEPMUYECKHE peaKlMH, TeIIoBo 3ddext
peakuMu, pacTBOp, MaccoBas ~ J0Js  BemlecTBa  (NMPOLIEHTHas

KOHIICHTpAIlKs) B paCTBOPE

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHLBIX XHMHYCCKHUX MOHATHH U

MPUMCHATD OTU IMMOHATHA IIPU OITMCAHWU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XWUMHYCCKYIO CHUMBOJIMKY IJII COCTaBJICHUSA (bOpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PACKpPBIBATE CMBICIT 3aKOHOB COXPaHCHHA MACChl BEIICCTB, MOCTOAHCTBA

COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHHUA, 3dKOHA ABOI‘aI[pO

1.5

OIpPEACIIATE BAJICHTHOCTDh ATOMOB 3JIEMCHTOB B 6I/IHapHBIX COCIUHCHHUAX

1.6

KHaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUEC PCAKIUN (HO quciay Hu COCTaBy

YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETTIOBOMY dPQEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYI) MOJIEKYJSIPHYO M MOJISIPHYIO MAacCChI

BCIICCTB

1.8

BBIUUCIIATE MACCOBYIO JOJIIO XHUMHYCCKOI'0 JJICMCHTA I10 (bOpMy.TIe




COEIUHEHUS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B paCTBOPE

1.10

MNPpUMCHATHL CCTCCTBCHHOHAYYHBLIC MCTOAbLI IMO3HAHUA — Ha6J'IIO,Z[eHI/Ie,

U3MEpPEHHE, MOJEIUPOBAHNE, IKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIN )

ITo Teme: «Baxunennme npeacTaBUTEIN HEOPraHNYECKUX BEILECTB)

2.1

PaCKpBIBATE CMBICJI OCHOBHBIX XHMHWYCCKUX TTOHSTHH: OKCHJ, KHCJIOTa,

OCHOBAaHHC, COJIb

2.2

OonpecAcCIATL MPHUHAMICKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeMHEeHUH 1Mo popmynam

23

KJIAaCCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA

24

XapaKTepU30BaTh (OMHUCHIBaTH) OOIINE XMMHUYECKHE CBOWCTBA BEIIECTB
pa3IMyYHBIX  KJIacCOB, MOJTBEPIK1ast OMHCaHWE  MpPUMEpaMH

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA

2.5

IMPOrHO3UpPOBaTh CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OoT ux
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH [MPOTCKAHUA XHMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX

2.6

CIeAOBaTh  NpaBWJIaM  TOJIb30BAaHUS  XMUMHUYECKOM  IMOCYAOM U
nabopaTOpHBIM 00OPYJOBaHHEM, a TaKXe IpaBUjaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMU IO BBIIOJIHEHUIO
a0OpaTOPHBIX XUMHUYECKHX OIBITOB TO TOJYYCHUIO U COOMPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJOPOJA U KHUCIOPOAA), MPHUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JOJIEW pacTBOPEHHOIO BEILECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHMYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PAcTBOPOB IIEJOYE M KUCIOT C  TOMOIUIBIO

WHIUKATOPOB (J1Takmyc, (heHoadTaaenH, METHIOPaHX U JIPyTHe)

2.7

MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuu

I[To Tteme: «llepuogmyeckuii 3akoH u Ilepuoamdeckas cucrema
xumudeckux oanemeHtoB J[. WM. MenneneeBa. CTpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIIMTEIIFHO-BOCCTAHOBUTCIIBHEIC peakunum»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IIOHATHUH: SIPO aToOMa,
SJIGKTPOHHBI CJIOW aToma, aToMHas opOuTanb, pajuyc aToMa,
XUMUYECKasd CBs3b, NOJSIPHAas M HENOJIsIpHAs KOBAJEHTHAasl CBS3b,
JJIIEKTPOOTPULIATENIBHOCTD, HOHHAS CBS3b, MOH, KATUOH, aHUOH, CTEIIEHb

OKHCJICHUA




3.2

KJ'IaCCI/I(i)I/IHI/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

ONUCBHIBaTh M XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepnonuueckoii
CUCTEMBl XMMMUYECKHX JJIEMEHTOB: pa3MuyaTh IOHITHUS «IJIAaBHAs
noarpynna (Arpynmna)» u «nobdounas noxarpynna (brpynmna)», «Mamibiey»

U «OOJIBIIIHECY NIEpUOAbI

3.4

packpbeiBaTh cMbicn Ilepmoauueckoro 3axkoHa JI.MI. MeHnneneesa:
JEMOHCTPUPOBATh NMOHMMAHUE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB

XUMHNUYCCKHX 3JICMCHTOB OT UX IIOJIOKCHUA B HCpPIOI[PI‘IGCKOﬁ CHUCTEMC

3.5

COOTHOCUTh  0003HaueHHUs, KOTOpble  HMMETCs B  Tabnuue
«Ilepnoguueckas cucrema xumuueckux anemenTos .M. MenneneeBay ¢
YUCIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS aTOMOB  XMMMYECKHX
9JeMEHTOB (COCTaB MW 3apsAl sjapa, oOIlee 4YHUCIO DBJIEKTPOHOB U

pacnpeziesieHre UX M0 IEKTPOHHBIM CIIO0SIM)

3.6

ONpeaAcCIATh CTCIICHb OKUCIICHUA DJICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

OonpeaciIATb BUJ XHUMHYECKOH CBSI3H (KOBaJIeHTHaH u I/IOHHaﬂ) B

HCOPTaHNYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NnpoBepsieMo
ro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSA OCHOBHOM
06pa30B3TeJ’IBHOﬁ nporpaMmmbl OCHOBHOI'O 06[]161"0 06pa30BaHI/Iﬂ

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast peakuus»

1.1

pPacCKpbIBaTb CMBICII OCHOBHBIX XHUMHUYCCKUX MOHATHIH: pacTBoOp,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, JJICKTPOJUTHYCCKAS JTUCCOIMAIINS,
peakiMu HMOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTumbie 51 HeoOpaTuMble peaxiuy,
OKHCJIUTEIbHOBOCCTAHOBUTEILHBIE peaKIuy, OKHCITUTEIIb,
BOCCTAaHOBUTCIIb, OKHCJICHUC n BOCCTAaHOBJICHHUC, AJUIOTpOIINA,
aMm(pOTepHOCTh,  XHMHYECKass  CBsI3b  (KOBaJCHTHAs,  HWOHHaS,
METaJJIn4ecKas), KpHCTaUIMYecKass pemiérka, CIUIaBbl, CKOPOCTh

XUMHYECKON peakiuu

1.2

HIUIIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XWMHYCCKHUX MOHATHH W

MMPUMCHSATDH OTU IMOHATHS ITPU OMMUCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ




1.3

COCTaBJIATh YPABHEHHS DIICKTPOJIUTUYECKON JIHUCCOLMALMKA KHUCIOT,
LIEJIOYEH U COJIEH, IIOJIHBIE W COKpALIEHHBIE YPAaBHEHUS pEaKLUN

HOHHOTO 00OMEHA

1.4

pPacCKpheIBaTb CYIMIHOCTb OKHCIIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peammﬁ

oCpeACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OajaHca 3TUX peaKI_II/Iﬁ

1.5

IMPpOBOIHUTD paC‘-IéTLI 10 YPAaBHCHUIO XUMHYECKOMN pCaknuun

IIo Temam: «Hemetamnbl M uMX coeguHeHUs» U «MeTamiabpl U HX

COEIMHEHUS)

2.1

XapaKTEePU30BaTh (OMUCHIBATH) OOIIME U CHEIUPUUSCKHE XUMUYCCKHE
CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, IMOATBEPKIas OIMHUCAHUE
IIpUMEPaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX

XUMHNYCCKHX pCaKI_II/Iﬁ

2.2

COCTaBJIAITh YPAaBHCHUS peaKHHﬁ, MOATBCPKKAAOIMUX CYHICCTBOBAHNC

TCHETHYSCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMIPOrHO3NPOBATH CBOICTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHHA XHUMHUYCCKHX npeBpameHHﬁ B Pa3IMYHbIX

YCIOBUAX

24

CIEAOBaTh NpaBWJaM  IOJb30BAaHUSA XHUMHUYECKOM TMOCYAOM U
Ja00paTOpPHBIM 00OpYJOBaHWEM, a TakKe NpaBWIaM oOOparieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUMSAMU [0 BBINOJHEHUIO
Ja00pAaTOPHBIX XWMHUYECKHX OIBITOB IO TOJYYCHHUIO M COOUPAHHIO

1“8.3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“332[)

2.5

NPOBOJIUTH  PEAKLMH, MOJATBEPXKAAIONIME KadeCTBEHHBIH COCTaB
pa3NMYHBIX BEIIECTB: pACIO3HABATh OMBITHBIM IyTEM  XJIOPHI-,
OpoMuza, uoaun,  kapOoHat, ¢ocdar, cunukKaTr, cyiabdar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHHS, HOHBI H3yYCHHBIX METAJJIOB,

MNPUCYTCTBYIOIIUC B BOJAHBIX PACTBOPAX HCOPIraHNMUCCKUX BCHICCTB

ITo Teme: «Xumus u OKpYyIKarouiaga cpcaar»

3.1

PAaCKpPBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX TOHSATHM: HZ[K BCIIICCTBA,

KOppO3Hsl METAJUIOB

3.2

INPUMCHATE OCHOBHBIC OIICpalvn MBICITUTEIbHON JACATCIIBHOCTH —
aHaliIi3 W  CHHTC3, CpPAaBHCHHC, O606H_ICHI/IG, CUCTCMATHU3alulLo,
BBIABJIICHUC MTPUYNHHO-CICACTBCHHBIX CBsI3EH — AJI1 U3YUCHUA CBOICTB
BCIIECCTB H XHMHYCCKHUX peaKHI/Iﬁ; C€CTCCTBEHHOHAYYHBIC MECTOIBI

IIO3HAHUA — Ha6HIOI[eHI/Ie, HU3MCPCHUC, MOACITUPOBAHUC, SKCIICPUMCHT




(peanbHBII U MBICJICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

HCpBOHa‘-IaJ'ILHBIC XUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posib XMMHUM B KM3HU 4Y€JIOBEKAa. XUMHSI B CUCTEME HayK.
Tena m BemiecTBa. du3nueckrne CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE

BCIICCTB

1.2

IlonsTe 0 MeTOoAax MO3HAHUA B XUMHUHU. YHCThIC BEIISCTBA U CMECH. CnocoObl

paszaeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. XnuMuueckne »diieMeHTBl. CHMBOIBI  XHUMHYECKHX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IGKyJ’I}IpHOG YUCHUC

1.4

XumMu4deckas (I)OpMyJIa. BaneHTHOCTE aTOMOB XMMHYECKUX 3JIEMCHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BCIIICCTB. OrtHoCHUTENbHAS aTOMHasn mMacca.
OTHOCHUTENIbHAS MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHAYECKOT0 3JIEMEHTA

B COCAMHCHUN

1.5

KommuectBo BemectBa. Moisib. MonsipHas macca. B3anMocBsi3p KOJIMYECTBa,
Macchl M 4HCIA CTPYKTYPHBIX €IUHUI] BelmlecTBa. Pacuérel mo Qopmynam

XUMHUYECKHUX COCIUHEHUN

1.6

du3nyeckue U XUMHUYCCKHUE SBJICHUSI. XUMHUUYCCKas peakuug u eé MMPU3HAKH.
3aKoH COXpaHCHUA MACCHI BEIICCTB. XuMudeckue YPaBHCHUSI. KJ'IaCCI/I(bI/IKaI_II/IH

XUMHYECKHUX PeaKIuii (COeTUHEHMsI, Pa3JI0KEHUS, 3aMeIleHHUs, OOMEHa)

1.7

XHUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOM MOCYA0M, C IpaBUJIaAMHU
paboTel B JabopaTopuM W TnpuéMamM oOpamieHus C JadopaTOPHBIM
o0opy/soBaHUEM, H3yYeHHE M ONHCaHHe (U3MUECKUX CBOWCTB 00pas3loB
HEOPraHWYEeCKHX BEIIECTB, HaOmoneHne ¢u3nueckux (IJIaBIeHHWE BOCKa,
TasHUE JIbJ]a, paCTHpPAaHUE caxapa B CTyINKe, KUTIEHUEe W KOHJEHCAIHs BOJbI) U
XUMUYECKUX  (TOpEeHHe CBEYHM, [MPOKAJIMBAHUE MEJAHOW  IPOBOJIOKH,
B3aMMOJICIICTBIE MeJa C KHUCJIOTOM) sBJIGHUH, HAOMIOJEHUE U ONHCAHUE
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuil (pasznoxeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHHe
runpokcuna meau(ll) mpu HarpeBaHuu, B3aMMOCHCTBHE Kejle3a C PACTBOPOM

conu meau(Il), mzyyenue criocoboB pazaeseHust cMecer (¢ TOMOIIBI0 MarHuTa,




(¢bunpTpOBaHWE, BBITAPUBAHME, AUCTWLIALNS, XpoMartorpadusi), MpPOBEICHHE
OYHMCTKHY TTOBAPEHHOU COJIM, HAOIOCHHE U OMMCAaHUE PE3YyIbTaTOB MIPOBEACHUS
OTBITA, WJUTIOCTPHUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3JaHUE MoJeien

MOJIEKY (IIapOCTEPIKHEBBIX )

Baxwueiine MPEACTAaBUTCIIN HCOPTaHUYICCKUX BCIICCTB

2.1

Bosnyx — cmecp razos. CocrtaB Bo3myxa. Kuciaopon — aieMeHT W mpocroe
BemecTBo. Haxoxaenue kuciopoja B mpupojne, (pusMueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Okcuapl. IIpumenenue kucnopopa. CrocoOsl
MOJyYeHHsI KHUCIOopoJa B JA0OpaTOpHMH M MNPOMBIIIICHHOCTH. KpyroBopoT

Kkucnoposa B mpupojie. O30H — auioTporHas MoAupUKalus KUCIopoia

2.2

TernoBoii 3pPexT XuMHUIECKOl peakiiu, TEePMOXUMUUECKIE YpaBHEHUS, IK30-
U SHAOTEPMUYECKUE PEAKIMU. TOIINBO: yrojib U METaH. 3arps3HeHHUE BO3/1yXa,

yCHJICHUE TAapHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CIIOSI
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Bonmopon — anemeHT m mpocroe BeniecTBo. HaxokneHue Bomopona B IMPUPOZE,
¢u3nyeckue W XHMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOTY4EHHS.

Kucnorse! 1 conu
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Mosipablii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM

2.5

Odusznyeckre cBoMcTBa BoAbl. Boma kak  pactBopuTenb. PacTBOpEI.
HaCBIH_IeHHLIe N HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTb BCIIECCTB B BOJC.
MaccoBasgs 10711 BellecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBaHus. Ponb pacTBOpoB B IpHUpPOAE W B KU3HHM 4YelloBeka. Kpyroopor
BOABI B MpuUpoJe. 3arps3HEHHE NpUPOIHBIX BoJA. OXpaHa U OYHUCTKA

MIpUPOAHBIX BOJ

2.6

Knaccudukanuss Heopranmueckux coeauHeHud. Oxcunbl. Kimaccudukamms
OKCHJOB: cosieoOpasyroniie (OCHOBHBIE, KHCIIOTHBIE, aM(OTEepHbIE) U
HeconeoOpasytonme. Homenknatypa okcuaoB. dusndeckue W XUMHUECKHE

cBOMCTBA OKCUAOB. [loryuenne okcuaoB

2.7

OcnoBanmst. Knaccudukanuss ocHoBaHWEM: IENOYM W HEPaCTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHH. DPU3NMUYECKHE U XMMUYECKUE CBOMCTBA

ocHoBanuil. [lonydyeHne ocHOBaHUNI

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaor. Ousndeckue u
XUMHYECKHe CcBOMCTBA KHCIOT. Psanm axtmBHOCcTH MetaimioB H.H. Bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coneil. dusnyeckue U XUMHUYECKHE CBOMCTBA COJICH.




[Tonydenue coneit

2.10

I'eneTrmueckas CBA3b MECXKOY KilaCcCaMU HEOPraHUYCCKUX CO@I[I/IHGHI/Iﬁ

2.11

XUMHUECKUI  HKCHEPUMEHT: KAuyeCTBEHHOE ONpEAEICHHE  COJAEpKaHMs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, pacro3HaBaHUE U H3yUYCHHE
CBOWCTB KHCJIOPO/a, HAOIIOIEHNE B3aUMOACHCTBUS BEILECTB C KUCIOPOJIOM U
YCIJIOBUSI BOSHUKHOBEHHS U IIPEKPALLEHUS TOpeHus (1oxkapa), 03HaKOMJIEHHE C
oOpasllaMi OKCHUJIOB W OIMCAHWE WX CBOWMCTB, TNOJy4YCHHE, COOWpaHUeE,
pacro3HaBaHME U M3Y4YEHHE CBOMCTB BOJOpOAa (TOpeHue), B3auMojeicTBue
Bojopoaa ¢ okcugom menu(Il) (Bo3MOxKHO MCIONB30BaHUE BUIEOMATEPHAIIOB),
HaOmrofeHne oO0pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHUE
0COOEHHOCTEH pacTBOPEHHUs] BELIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM JI0JIEM PacTBOPEHHOTO
BEIIECTBA, B3aUMOJICMCTBUE BOJBI C MeTaljlaMM (HaTpUeM M KaJlbLUEM)
(BO3MOXKHO MCHOJIb30BAaHUE BUIEOMATEPHUATIOB), OIPEJIEICHUE PACTBOPOB
KUCIOT M LIeJo4Yeil ¢ IMOMOINBI0 HHAMKATOPOB, HCCIEOBaHUE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB, HAONIOJEHUE W3MEHEHHUS
OKpacKM HHAMKATOPOB B pacTBOpax KHUCIOT U IIEJouYel, H3ydyeHHe
B3auMojieiictBus okcuna menu(Il) ¢ pactBopom cepHON KHCIOTBI, KHCIOT C
METaJUIAMH, PEaKIUH HEUTpaIU3alliH, [TOJy4YEeHUE HEPACTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJHOTO0 MeTajyla JApPYyrUM M3 pPacTBOpa COJM, peIleHHe
SKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeillne kiacchl HEOPraHMYECKHX

COCTUHEHUI

[Tepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMHYECKHX AJIEMEHTOB
J .. MenneneeBa. Ctpoenue aToMoB. XUMHYeCKask CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKM KJIACCH(UKAINK XMMHYECKHX 3JIeMeHTOB. [loHATHe o0
TpyMNIax CXOJHBIX 3JIEMEHTOB (ILEIOYHBIE U IIETOYHO3EMENIbHBIE METaJlIbI,
rajloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yloT am@oTepHbIe

OKCHUABI U TUAPOKCHUBI

3.2

[Tepuonnueckuii 3akoH. [lepruoanueckas cucteMa XuMHU4eCKUX 3aeMeHToB J[. M.
Meneneesa. Kopotkonepuoanas 51 JUIMHHOIIEpUOAHAS (hopMbI
Ilepuonuueckord cucrtembl xumuueckux osnemeHToB J[.M. Menpaeneena.
Ilepuonsl u rpynnsl. PU3NYECKHM CMBICT IMOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

Crpoenue aromoB. CoctaB aToMHBIX szaep. M3oronsl. DnekTponsl. CTpoeHue




AJIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[Tepuonnueckont cucremsl .M. MenneneeBa. XapakTepucTuka XUMUYECKOTO

3JIEMEHTA MO ero nosoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHUsl paguyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METANIMYECKMX W HEMETANIMYECKMX CBOMCTB IO IpynnamM M IEpUOJaM.
3nauenue [lepuonuueckoro 3akoHa u Ileproauueckoil cUCTEMbl XUMHUYECKHX
3JIEMEHTOB ISl pa3BuUTUA Hayku W npaktuku. J[.M. MenneneeB — yu€Hbli U

IpaKJaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHTHast (TOJisipHAasT W HEMOJISIpHAs))  CBS3b.

BHGKTPOOT]Z)I/IHEITGJIBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3h

3.6

Crenenpb okuciieHns1. OKHCIUTEIbEHOBOCCTAHOBUTEILHEIC PCaKInU. Hpoueccm

OKHUCJIEHHS B BOCCTaHOBJIEHHS. OKHUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUI OSKCIIEPUMEHT: H3Yy4YeHHE OOpa3loB BEIIECTB METAUIOB |
HEMETAJIJIOB, B3aWMOJCHUCTBHE THUAPOKCHUAA ILMHKA C PacTBOPAMU KHUCIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, WIUIFOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIIBHO-

BOCCTAaHOBUTEJBbHBIX peakluil (ropeHue, peakliuy pas3ioKeH!s, COeTMHEHUS)

9 KVIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUA

BemectBo u xumnyeckas peakuus. Ilosropenue

1.1

Ilepnonnueckuii 3akoH. Ileproaudeckas cucrema XuMU4eCcKux aiemMeHToB J[.1.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMUYECKUX BJEMEHTOB TMEpPBbIX TPEX NEPUOJOB, Kalldsd, KaJdblUsi M UX
COCJIMHEHUII B COOTBETCTBHMU C IMOJOXEHUEM 3JeMEHTOB B llepuoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHne BeliecTBa: BHUABl XUMHYECKOM CBSI3U. THIBI KPUCTAIUIMUECKUX
PEWETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKH
U BUJa XUMHU4ecKoil cBs3u. Kinaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKUX
BEUIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMICTBA BEILECTB,
OTHOCSIIMXCSA K PasjgMYHbIM  KJaccaM HEOPraHWYECKHX COCIHMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XMMUYeCKUX PEaKIUi M0 pa3INYHbIM MPU3HAKaM (110 YHCITY U

COCTAaBY YYacCTBYIONIMX B pEaKUMU BEUIECTB, MO TeIIoBoMy 3ddexTy, mno




W3MCHECHHIO CTEIIEHEH OKHCICHHS XHMHYECKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
o y4acTuro KaTaHI/I3aTOpa). DK30- u OHAOTCPMHUYCCKUC pcaknunu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYISCKOM peaKkunu

1.4

[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUECKUX peakuusx. [lonsTtue o
TOMOTE€HHBIX M F€TEpOreHHBIX peakuusax. [IoHsaTHe 0 XMMUYECKOM PaBHOBECHH.
@akTophl, BIMAIOIIME HAa CKOPOCTb XHUMHUYECKOW peakUUU U TOJOKEHUE

XUMHUYICCKOT'O paBHOBCCH:A

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu.  CocTaBieHHE  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMHA C  HCIOJB30BAaHMEM METOAA

AIIGKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTHI M HEAIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHnu3M AMCCOLMALIMM BELIECTB C Pa3IMYHBIMU BHJIAMU
xuMudeckoi cBsi3u. Crenenp auccounanyu. CuibHbIe U c1a0ble 3JIEKTPOIUTHI.
Peakiuu monHoro obMeHa. YClIOBUS MPOTEKAHMS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE ypaBHEHHMs peakuuil. CBOICTBa KHCIOT,
OCHOBAaHMH W COJIEl B CBeTe TMPEACTABICHUNA 00 SICKTPOTUTHYECKOU

nucconuanuu. KauectBeHHbIe peakny Ha MOHBI. [[oHsATHE 0 THAPOIU3E CoJeit

1.7

XUMHUUECKUH HIKCICPUMEHT: O3HAKOMIICHHE C MOJCISMH KPHCTALUTHYECKUX
pPEIIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HeMeTalwioB (rpadura u
ajgMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATpPHsI); MCCICTOBAHUE 3aBHCHUMOCTH
CKOPOCTH XHMHUYECKOW peaknuu OT BO3IACHCTBHS Pa3IUYHBIX (PaKTOPOB;
UCCIIC/IOBAaHUE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIliecca
JMCCOIMAIIMY  KUCJIOT, MIeJioueil ¥ coield  (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPHUAIIOB); TMPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUs PEeaKIuii HOHHOTO0 0OMeHa (0O0pa3oBaHUE OCajKa, BhIICICHUE Ta3a,
o0pa3oBaHUE BObI); OMNBITOB, HLIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakUuil (TOpeHHe, peakuu pPas3lIoKEeHUs, COeIUHEHUSs);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIbI0 KaU€CTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramier 1 ux COCINHCHUA

2.1

OO6mas  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHue u (pusnueckre CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKUE CBOWCTBA Ha MpPUMEPE XJIopa

(B3aHMOHeﬁCTBHC C MCTallilaMH, HCMCTaJlllaMH, H_[e.]'IO'-IaMI/I). XJ'IOpOBOI[OpO,I[.




CosigHast KMCJIOTa, XUMHYECKHUE CBOICTBA, MOJy4YeHUE, TpUMeHeHue. JleiicTrre
XJIOpa U XJIOPOBOJOPOJAa HAa OpraHU3M 4YeloBeka. BaxkHeimine xJopuabl U UX

HaxO0JEHUE B MPUPOJIE

2.2

OO6mass xapakrepucTuka 351eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u Gpu3nuecKue CBoiicTBa
IOPOCTBIX BEHIECTB — KHCIOPOAa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpOJa U cepbl. XUMUYECKHE cBoWcTBa cepbl. CepoBOAOPOA, CTPOECHUE,
¢u3uueckue W XUMHYECKHe CBOWCTBA. OKCHIBI Cepbl KakK MPeICTaBUTEIN
KHUCJIOTHBIX OKcUAOB. CepHasi KuCiIOTa, PU3NUYECKHE U XMMHYECKHE CBOMCTBA
(oOmre Kak MpencTaBUTENs Kjlacca KHUCIOT M cnernuduyeckue). XUMUYECKHUe
peakuuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJy4YeHHUs] CepHOU
kucioThl. [Ipumenenune. Conu cepHOM KHUCIOThI, KAUECTBEHHAs pPEaKUUs Ha
cynbdar-uoH. HaxoxmeHnue cepel U €€ COSAMHEHUN B TpHUpOJe. XUMHUECKOE
3arpsi3HEHHE OKpPYXalomlel cpellbl COeIMHEHUSIMU cepbl (KUCIOTHBIC JT0XK[IH,

3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €0 MPEA0TBPAICHUS
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OOmast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, pacCIpOCTpaHEHUE B IPUPO/IE,
¢u3nueckue U Xxumudeckue coiictea. Kpyrosopor a3ora B npupoae. AMMUaKk,
ero (usmueckre M XMMHYECKHE CBOMCTBA, MoJlydueHue U npumeHeHue. Conu
aMMOHHMS, UX (U3MYECKHUEe UM XUMHUYECKHE CBOICTBa, MpPHUMEHEHHUE.
KauectBenHnast peakiusi Ha MOHBI aMMOHUS. A30THasi KUCJOTa, €€ MOJIydeHHE,
bu3nYecKkue W XMMHYECKHE CBOMCTBa (0OmMe Kak MPeaCTaBUTENs Kiacca
KUCIOT U cneuupudeckue). Mcmnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayeCcTBE MHMHEPAIbHBIX yn00peHuil. XUMHUYECKOe 3arpsi3HEHUE OKpYKarolen
Cpellbl COeTMHEHUSMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHHE BO3/lyXa, OYBBI

1 BOJOEMOB)
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®ochop, amuoTponHsle Moaupukanuu gocdopa, puMUEcKre U XUMUYECKHE
cBoiictBa. Oxcun ¢docdopa(V) u docdhopnas kucnora, ¢uznyecKkue u
XUMHUYECKHE CBOWCTBA, ToiydeHue. Vcmonp3oBanue ¢ocdaroB B KadecTBe

MUHEPATBHBIX YI0OpEeHUI

2.5

OO6mas xapakrepuctuka djeMeHTOB IVA-rpynmel. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHU OKUCIEHUA. YTIJIepoAd, aJJIOTPOIHBIC
Moau(dUKaIMK, pPACIpPOCTpaHEHHE B MpUpoJe, (u3MUeckrue U XHUMUYECKUE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B mpupoae. OKcuibl yrieposa,
ux (U3NUECKHE U XHUMHYECKHE CBOWCTBA, NEWCTBHE HA J>KUBBIC OPTaHU3MBI,

IMNOJIYYCHHC U IIPUMCHCHHC. DKOJIOTHYECKHE HpO6HCMBI, CBA3aHHBIC C OKCHJOM




yriaepona(IV); rumoresa rino0aapbHOTO TMOTEIUICHHS KIMMAaTa, MapHUKOBBIN
sbdekr. YrompHas KUCIOTa U €€ CONMM, UX (PUINYECKUE M XUMHUYECKHUE
CBOIiCTBa, mojyueHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHaT-
uoHbl. Vcrnonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[lepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEILECTBAX KaK O COCAMHEHUSX
yriaepoga (MeTaH, 3TaH, ATWUJIEH, alleTWIEH, 3TaHoJ, TJMLEPHUH, YKCyCHas
kucinota). X cocraB W xummuueckoe crpoenue. llonstie o Ouonmormuecku
BOXHBIX BEIECTBaX: )MpaxX, Oelkax, yrieBoJaX — U HX pPOJIM B JKHU3HHU
4yejnoBeKka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYECKHX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWCTBA, TMOJY4YEHHE U
npumeHenue. CoeMHEHUs KpeMHHUs B mpupoje. OOuue mnpeacTaBieHus 00
okcuze kpemMHusA(I1V) u kpemuueBoii kuciaore. CUIMKATBI, UX UCIOJIb30BAaHUE B
ObITY, MEIULIMHE, TPOMBIIIICHHOCTH. BaxkHelie cTpouTenbHble MaTepHaIbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. [Ipobnemsbl Oe3omacHOTO

HCITIOJIB30BaHUA CTPOUTCIIBHBIX MaTCpHUaIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3ydeHHe OOpa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHUE KAYECTBEHHBIX PEaKLMi HA XJIOpUI-
MOHbl W HaOJIIOJIeHWEe MPHU3HAKOB HUX TPOTEKAHUS; OIMBITHL, OTpPaXKaIOLIUe
¢u3nueckue 1 XMMHUYECKHE CBOMCTBA raJloreHOB M UX COCTUHEHUHN (BO3MOKHO
UCIIOJIb30BaHUE BHUIEOMATEPUAIOB); O3HAKOMJIEHME C 0OpasliaMu XJIOPUJOB
(raloreHuI0B); O3HAKOMJIEHHME C oOOpaslaMu cepbl U €€ COCOUHEHHUSIMU
(BO3MOXHO MCHOJb30BAaHUE BUIEOMATEpPHANIOB); HAOIIOJEHHE IpolEecca
o0yryMBaHUsl caxapa IMoj JACHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KHCIIOTHI;
U3yueHHEe XMMHUYECKUX CBOMCTB pa30aBiIeHHON CEPHOM KHCIOTHI, MPOBEJICHUE
KauyeCTBEHHOW peakuuu Ha cynabpaT-uoH U HaOlIoJeHWE IpU3HaKa eé
MPOTEKaHUs; O3HAKOMIICHHE ¢ (PU3NYECKHUMH CBOMCTBaMH a30Ta, Gochopa u ux
COeMHEHUI (BO3MOXKHO HCIOJB30BAHHWE BHUAEOMATEPUAIOB), 0Opa3namMu
a30THBIX U (HOChHOPHBIX YI0OpEHUH; TTOydeHUE, COOMpaHe, pacliO3HABaHHUE U
U3y4YE€HHUE CBOICTB aMMMAaKa; IPOBEJCHHE Kauye€CTBEHHBIX DPEAKLUl HAa HOH
aMMOHMST U ¢docpaT-WOH U HU3yYEHHE NPHU3HAKOB HMX MPOTEKaHUS,
B3aMMOJICMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KHCJIOTBHI C MEABIO (BO3MOYKHO
UCIIOJIb30BAaHUE BUJEOMATEPHANIOB); HU3YyUYEHHUE MOJENEH KpPUCTAIIIMYECKUX
pemérok anmMmasa, rpaduta, ¢ylsiepeHa; O3HAKOMIEHHE C TMPOIECCOM

aIcopOIMK pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM




NPOTHBOTA3a; TOJy4YeHUE, COOMpaHHe, PACIlO3HABAHWE W H3YYCHHE CBOWCTB
YIJIEKUCIIOrO Ta3a; MPOBEICHHE KAaYeCTBEHHBIX peakiuii Ha KapOOHAT- H
CUJIMKAT-MOHbI W M3YUCHHUC IIPU3HAKOB HUX IMPOTCKAHUA; O3HAKOMIICHHE C
NPOAYKIUEH CHIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIbHBIX

3aJ71a4 110 TeMe «BakHelie HeMeTaUIbl U UX COSIUHEHUS

Mertamisl 1 uX COCIUHCHU A

3.1

OO0m1as xapakTEePUCTHUKA XUMUUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxenuss B llepuomuueckoid cucreme Xumudeckux 3neMeHToB J[.H.
MenneneeBa u ctpoenus atroMoB. CTpoeHre MeTauIoB. MeTainyeckast CBsI3b U
METAJJINYECKass KPUCTAJUIMYECKAash PpemeTKa.  DJICKTPOXUMHUUYECKUUA  psif

HaIPSHKEHUN METaJIOB

3.2

OusznuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIMe crnocoObl NOTydeHUs
MeTauioB. [ToHATHE 0 KOPPO3MM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[enouynsle MeTayuibl: nonoxeHue B llepmonnyeckoil cuctemMe XMUMHUYECKHUX
aneMeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IIPUPOJIE.
duznyeckue U XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl U
THJIPOKCUABI HAaTpust M Kanus. [IpuMeHeHue IIeNOYHBIX METalIoB M HX

COEIMHEHUN

3.4

lenouno3eMenbHbIE  META/UIBI MAarHHMi HM  KajJbl[UM: IOJ0XKCHHE B
[Tepuoanueckoii cucreme xumuueckux snemMentoB JI.1. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxjaeHue B mnpupoae. dusmyeckue U XUMUYECKHE CBOMCTBA
MarHusi ¥ Kanblusg. BaxHeWmme coequHEHUs KaiabIus (OKCHI, THUIPOKCHI,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHuil: nonoxkenue B Ilepuonmyeckoid cucTeMe XMMHYECKUX SJIEMEHTOB
.. MenneneeBa; CTpOCHHE aToMa; HaxoXaeHue B mpupoae. dusmueckue u
XUMHUYECKHUE CBOMCTBA aFOMUHHMS. AM(OTEPHBIC CBOMCTBA OKCH/IA U THIPOKCHIA

AJITOMHUHUA

3.6

Kene3o: nonoxenune B Ilepuognyeckoil cucteMe XuMu4eckux 3iemeHtos /.M.
MenneneeBa; CTpoeHHE aTOMa;, HaxOXKJIeHHWe B npupoac. Du3nUecKue wu
XUMUYECKHE CBOMcTBa xkene3a. Okcuabl, ruapokcunbl U conu sxeneza(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TTOJTyYCHUE

3.7

XUMUYeCKUM OKCIICPUMCHT:. O3HAKOMIICHHE C o6pa3uaMH METAIJIOB M CIIJIaBOB,

uX (U3UYECKUMHU CBOMCTBAMH; H3YUYEHHE pPE3yJbTaTOB KOPPO3UH METAJJIOB




(BO3MOKHO HCIT0JIb30BAHUE BHJICOMATEPHAIIOB), 0CcoOeHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KalubllUsi W HATpus C BOAOH  (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPHAJIOB); HMCCIIEOBAHUE CBOMCTB J>KECTKOW BOJIBI;
nporiecca TOpPEHHs Kelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHMsI KAUECTBEHHBIX pEaKLUi Ha MOHBI
(MarHmsi, KanbIus, amroMuHUsA, InHKa, skeneza(ll) m xemesa(Ill), memu(Il);
Ha6HIO,Z[€HI/IC M OIMHUCAHUC ITPOLCCCOB OKpAIlMBAHUA IJIAMCHH HMOHAMU HATPHA,
Kamusd ©W  Kajubldsad  (BO3MOXKHO  HWCIIOJNB30BaHHME  BHUICOMATEPUAJIOB);
uccienoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS U TUIPOKCHUIA
HOUHKA; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/la4 110 TCMC «Baxuenme MeTauibl 1

HnX COCANHCHUA»

XuMus 1 OKpYyzKarouas cpeaa

4.1

Hosrlie MaTepuajibl 1 TCXHOJIOTHUH. BemectBa u MaTcepuajibl B MMOBCEIHEBHOMN
JKU3HH YEJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe mcnonp30BaHKE BEHICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I nmoMompb Ipu XUMHYCCKHX OXKOrax Hu

OTpPABJIEHUAX

4.2

OCHOBBI ~ DKOJIOTHYECKOM  TPaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHUE
okpyxaromieit cpeast [1/IK. Poas Xxumum B pemieHnn 3KOJOTHYECKUX TTPOOIeM.
[IpupoaHble HMCTOYHHKH YTIEBOAOPOAOB (Yroyib, NPHUPOIHBIA Ta3, HEPTh),

MIPOIYKTHI UX MEePEPabOTKH, UX POJIb B OBITY M MPOMBIIIIECHHOCTH

4.3

XUMHUYECKUHN HKCHEPUMEHT: M3y4YeHHE 00pa3lioB MaTepUajoB (CTEKJIO, CILIaBb

MCTAJIJIOB, TOJIMMEPHBIC MaTCpI/IaJ'IBI)




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

Kona
NpoBepsieMor
0
TpeOoBaHMs

IIpoBepsiemble TpeOGOBaHUS K NPEJIMETHBIM pe3y/ibTaTaM 0a30BOro0
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOIM MPOrpaMMBblI
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHMM MPUPOABI, IOHUMaHHE OOBEKTHBHOM
3HaYUMOCTH OCHOB XMMMYECKON HAyKH Kak OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIell KyJIbTyphl M HPaKTUYECKOH
JESTEIbHOCTH YEJIOBEKAa B YCIOBHUAX COBPEMEHHOIO OOIIECTBa;

IMOHHUMAaHUC MECTAa XUMHUU CPEIAU APYTUX €CTCCTBCHHBIX HAYK

1.2

O Hay4YHBbIX MCTOHAX IMO3HAHHA, B TOM YUCIIC DKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HCCICAOBAHUA BCIICCTB HW  U3YUCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHHC UCIIOJIB30BaATh MOJCIIN JIA 00BIACHEHUS

CTPOCHUA aTOMOB U MOJICKYIJI

1.3

0 cdepax npodeccHOHATBHON NEATEILHOCTH, CBI3aHHBIX C XUMUCH H
COBPEMEHHBIMU TEXHOJOTMSAMHU, OCHOBAaHHBIMH Ha JOCTHKCHMAX
XMUMUYECKOH HayKH, 4YTO MO3BOJHUT OOYyYaroIIMMCS paccMaTpUBATh
XUMHIO Kak cepy cBoelt Oyayuieil nmpoeccuoHanbHON AeATeIbHOCTH
U CJIeJIaTh OCO3HAHHBINA BEIOOP XUMUM Kak MPO(UIBHOTO MpeaMeTa MpH

nepexo/ie Ha YPOBEHb CPEHETO O0IIero 00pa3oBaHus

BianeHne cucTteMoll XMMHYECKMX 3HAHMM W yMEHHE IPUMEHSTh

CUCTCMY XUMHUUCCKUX 3HaHHI>i, KOTOpasa BKIKOYACT:

2.1

BO)XKHEHIIME XMMUYECKUE TMOHATHS: XHUMHUYECKUH 3JIEeMEeHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIOKHOE BEILECTBO, OJHOPOIHAs U
HEOJHOPOJIHAsl CMeCh, OTHOCHUTEJIbHbIE AaTOMHas M MOJIEKYJIIpHas
MacCChbl, KOJHMYCCTBO BCUICCTBA, MOJIb, MOJISIpHas Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb (CpenHss), XUMHYECKas
peaKklys, peakUud COCIUHEHMs, pEaKLUUH pas3lIoKEHUs, pPEeaKLUu
3aMeIeHNs, PeaKIuh OOMEHa, TeIuIoBoW 3((eKT peakuuu, 3K30- U
HHJOTEPMHUYECKHE PEAKLUH, PacTBOp, MaccoBas OIS XHMHUYECKOTrO

9JICMCHTA B COCAMHCHUH, MACCOBAad N0JIsI M NPOLHCHTHAA KOHICHTPALIMA




BEIIECTBA B PacTBOpE, AP0 aTOMa, FIEKTPOHHBIN CIIOM aToMa, aTOMHast
opbutanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBSI3b, IJICKTPOOTPUIIATEIILHOCTD, MOJISIPHAS U HETIOJISIpHAs
KOBQJIGHTHAasT  CBsI3b, HMOHHAas  CBSI3b, MeETaJUIMYecKas  CBS3b,
KpUCTAJZTMYECKast  pemérka (aTOMHas, MOHHAs, MeTaJUIMYecKas,
MOJIEKYJISipHasi), WOH, KaTHOH, AHUOH, JJIEKTPOJUT M HEIIEKTPOJIHT,
DIIEKTPOIUTUYECKAs ~ JUCCOLMAIIWS, PpEaKIUH HOHHOTO  OOMEHa,
OKHCJIUTEITFHO-BOCCTAHOBUTEIIHHBIC peaxiuu, OKHUCJIUTEITh "
BOCCTAaHOBUTENb, OKUCICHME W  BOCCTAHOBJICHHE,  DJIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M HeOoOpaTHMbIC pEaKIUH,
CKOpPOCTh XMMHMUYECKOW peakiuu, katanusarop, I[IJIK, xkoppo3us

MCETAJIII0B, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XUMHUHU: 3aKOH COXpaHEHUsI MaccChl,
nepuoauyeckuit 3akon /.M. Menzeneena, 3aKOH MOCTOSIHCTBA COCTABA,

3aKOH ABOTrajipo

23

TEOPUHU XUMUHU: ATOMHO-MOJIEKYJISIpHAS TeopHsl, TEOpHUs

BHGKTPOHPITH‘ICCKOP’I JUucconmuanumumn

Brnanenne ocHOBaMM XMMUYECKOM TPaMOTHOCTH, BKITIOUAIOIIEH:

3.1

YMEHHE MPaBWIBHO HCIIONIb30BaTh U3YUYCHHBIE BEIIECTBA U MATEPUAIIBI
(B TOM YHcIIe MUHEpPAIbHbIE YI00pEHUs, METAJIBI U CIIJIaBBI, IIPOTYKThI
nepepabOTKW  IPUPOAHBIX  MCTOYHUKOB  YIIIEBOJOPOJOB  (yrui,
OpUPOAHOTO ra3a, HepTH) B OBITYy, CEJIBCKOM XO34HCTBE, Ha
IIPOM3BOJICTBE U MIOHUMAHUE 3HAYEHUS KUPOB, OEIKOB, YIIEBOJIOB JUIsS
OpraHM3Ma YeJOBEKa, YMEHHE IIPOTHO3UPOBATh BIMSIHHUE BELIECTB U

XUMHYCCKUX TIPOLUECCOB Ha OpraHu3M YCJIOBCKAa MW OKPYXKAIOOIYIO

MPUPOJIHYIO CPEy

3.2

YMCHHUEC HUHTCIPHUPOBATH XHUMHUUYCCKUC 3HAHUA CO 3HAHUAMHU IOPYTUX

y4eOHBIX IPEAMETOB

3.3

HAJIMYUE OTBITa PAOOTHI C Pa3IMYHBIMU UCTOYHHKAMHU WH(POPMAIIUH TT0
XUMHUM (HayyHas W HAy4YHO-TIOMyJIsipHAas JMTepaTypa, CJIOBapH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
MMPEBPAIICHUAX U IIPAKTUYCCKOM IIPUMECHCHUN U YMCHHUE HCII0JIB30BATh

e€ mis pelICHUA y‘{66HO-HO3HaBaTeHLHHX 3aJa4

BJ'Ia)]eHI/Ie OCHOBaMH ITOHSATHIHOTO arrmapara ¥ CMHMBOJIMYECKOI'O sA3bIKa




XUMHHM  JUIS  COCTaBlieHUS (OpMyJ HEOPraHMYEeCKHX BEIECTB,
YpaBHEHHH  XMMHUYECKUX  PEaKIUi;  OCHOBAMH  XUMHYECKOH

HoMmeHki1atypsl (IUPAC u TpuBHanbHO)

YMenue oOBSACHATH CBA3b MOJIOKEHHUs d3jeMeHTa B [lepuoanueckoit
CUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMHUYECKMX DJJEMEHTOB (COCTaB M 3apsja  sapa, oOuiee 4YHCIIo
AJIEKTPOHOB), PpACHpEAEICHUEM 3JIEKTPOHOB II0 HHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, Kajivusd U KaJIbIIUA

[IpencraBnenue 0 NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX
AJIEMEHTOB (paJnlyCc aToma, JJIEKTPOOTPHUIATEIIBHOCTD), MPOCTHIX H
CJIO’KHBIX BEILIECTB OT MOJIOXKEHHS dJeMeHTOB B Ilepuonnueckon
cucteMe (B MaJIbIX MEPUOIaX U TIABHBIX MOJATPYIIAX) U AJIEKTPOHHOTO

CTPOCHUS aTOMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHNYCCKUEC 5JICMCHTBI

7.2

HCOPTaHNUYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCaKIINN

YMeHue onpeaeiarh:

8.1

BAJICHTHOCTb M CTCIICHb OKHCIICHHA XUMHWYCCKUX JJICMCHTOB, 3apsan

HOHa

8.2

BUJI XHMHUYECKOH CBSA3HM M THII KpI/ICTaHJII/I‘{eCKOﬁ CTPYKTYpPBI B

COCAMHCHUAX

8.3

XapaxkTep Cpe/ibl B BOJHBIX PACTBOPAaX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4

OKHCIINTEIIb U BOCCTAHOBUTCIIb

YMeHne xapakTepu3oBaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA!

9.1

MPOCTBIX BEMIECTB (KUCJIOPOJ, O30H, BOJOpOA, Tpadwur, anmas,
KpeMHUi, a30T, pochop, cepa, XJIop, HATPUH, KAIHid, MATHUNA, KaJIbIHi,

ATFOMUHHM, KETE30)

9.2

CJIO’KHBIX BEIIIECTB, B TOM YHCJIE MX BOJHBIX paCTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO, CEPOBOAOPOJ, OKCHJIBI M THUIPOKCUIBI MeTaiioB [-1IA
rpynn, amomunus, menu (II), munka, xenesa (II m III), oxcumbr
yraepoaa (I u IV), kpemuus (IV), azota u pocdopa (III u V), ceprr (IV
u VI), cepHucTasi, cepHas, a30THCTast, a30THasI, (hochopHasi, yrojapHas,

KpEMHHUEBasi KUCJIOTa U UX COJIH)




IIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH

OT UX COCTaBa U CTPOCHUA, HPUMCHCHUC BCIICCTB B 3aBUCUMOCTHU OT UX

>3 CBOMCTB, BO3MOXHOCTb IPOTEKAaHUS XUMHUYECKUX NPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHHUS pEaKInil, B
TOM YHUCIIE:
10.1 peaxiuii HFOHHOTro 0OMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYIII)
' HEOPraHMYECKUX BEILECTB
10.4 MOATBEPKJAIOIINX TeHETUUECKYI0 B3aMMOCBS3b MEXKy HUMU
11 YMeHue BIUUCIATH (IPOBOAUTDH PACUETHI):
11 OTHOCHUTENIPHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BELIECTB,
' MacCOBYIO JIOJIFO XUMHUUYECKOTO 3JIEMEHTA B COCAMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ia3oB
114 [0 YypaBHEHUSIM XHUMHUECKUX PpPEAKIUHA M HAXOJUTh KOJUYECTBO
' BelIECTBa, 00BEM U MacCy peareHTOB WIH MIPOJYKTOB PEaKuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMHU HAYyYHOTO MO3HAHUS (HAaOII0eHNEe, U3MEPEHHE,
101 HKCIEPUMEHT, MOJICTUPOBAHNE) TIPU U3YUYECHUH BELIECTB U XUMUYECKHUX
' ABJICHUI; yMEHUE cPOpMyYIUpPOBaTh NPOOIEMY U MPEIIOKUTh IYTU €€
pereHus
122 Oe3omacHoil pabOThl € XHUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOU
' MOCYIOH 1 TabOPaTOPHBIM 000PYIOBaHUEM
npaBUIaMy OE30MIaCHOTO OOpAIICHUS C BEIIECTBAMHM, HUCIIOIb3YEMBbIMU
B MOBCEAHEBHON XU3HU, MPABUJIAMHU MOBEACHUS B IIENIAX COEpEKEHUS
123 370pOBbSl M OKPYXKAlOIIEH MNPUPOAHOM Cpeapl; MOHUMAaHHUE Bpela
' (omacHOCTH) BO3JCHMCTBHSI Ha >KUBbIE OpPraHU3MBI OIpeNeIEHHbBIX
BEIIIECTB, CIOCOOOB YMEHBIIEHHS M TNPEIOTBPAILIECHUS UX BPEIAHOTO
BO3JICUCTBUSA
3 Hanuuue npakTHUeCcKUX HABBIKOB IUIAHWPOBAHUS M OCYIIECTBICHUS
CIIEIYIOIIMX XUMUYECKUX IKCIIEPUMEHTOB:
13.1

U3y4YEHHE U OnucaHue GU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C




q)HSI/I‘IeCKI/IMI/I U XUMHUYCCKUMMU SBJIICHUAMM,; OIIBITHI, HJIJIFOCTPHUPYIOIIUC

MMPU3HAKU MTPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

13.2

U3y4eHHe CIIOCOO0B pa3eeHus cMecel

13.3

MOJIy4YeHUE KUCIOPO/ia U U3yUYEHHUE €ro CBOMCTB; MOJIyYeHHE BOJOpOa
U U3y4YEHHUE €ro CBOMCTB; MOIyYeHHE YTICKUCIIOro ra3a U U3yuyeHue ero

CBOﬁCTB; IMOJIYUYCHHUEC aMMHaKa U U3YUYCHUC €TI0 CBONCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPENECIEHHOW MacCOBOM  J1Oiei

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE WH/INKAaTOPOB (;1akmyca, METHUJIOpaHkKa u
denondranenna) AnA ompeAeNeHHs XapakTepa Cpelsl B pacTBOpax

KHUCJIOT U LIeoYei

13.6

WCCJICIOBAHUE W  ONUCAaHWE CBOMCTB HEOPraHWMYECKHX  BEILECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJCHCTBUS KUCIIOT C METaJUIaMH,
OKCHJaMHU METaJNIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSIMH,
COJISIMH; TIOJIyYeHHE HEPACTBOPUMBIX OCHOBAHMI; BHITECHEHHE OJHOTO
MeTaJljla JPYTUM U3 pacTBOpa COJM; HCCIECIOBaHUE aM(pOTEPHBIX

CBOICTB THAPOKCHUAOB AJIFOMHUHHUA U TUHKA

13.7

pelIeHHE IKCTIEPUMEHTANBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJacChl
HEOPTraHUYECKUX COCIMHEHUI»; « DNEKTPOIUTUYECKAS TUCCOLIHAIUNY;
«BaxHelmne HeMeTaJUTBI M UX COeAUHEHUS», « BakHeHIne MeTanibl

n UX COCOAUHCHU»

13.8

XUMHUUYECKHE IKCTIEPUMEHTHI, WILTFOCTPUPYIOIIUE NPU3HAKH
NPOTEKaHHs PEaKIUil MOHHOTO OOMEHA; KAauyeCTBEHHBIC PEaKIMU Ha
HPUCYTCTBYIOLIME B BOJHBIX PAaCTBOpax HOHBI XJIOPHI-, OPOMHI-,
uoauI-, cynbdat-, pocdar-, kapooHAT-, CUIUKAT-AHUOHBI, THIPOKCH/I-
VOHBI, KATHOHBI AMMOHUS1, MATHHUs, KaJIbIHs, aTFOMUHUS, Jkene3a (2+) u

)kenesa (3+), meau (2+), muHKa

14

YmMmenue:

14.1

NpPEACTaBIATh  pE3yJbTaThl JKCIEpUMEHTa B  (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaONMMIl M BBISBIATH SMIMPUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATH CBSI3U MEXIY PEAbHO HAOIOIaeMBIMH XUMUYECKUMU
SBJICHUSIMU U TPOLIECCaMU, IPOUCXOASIIMMU B MaKkpo- U MUKPOMHUPE,

0OBICHATH MPUYIUHBI MHOT 006pa31/1ﬂ BC€IICCTB




IHNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1

HepBOHa‘I’cU'IBHBIe XUMHUYCCKHUEC ITOHATHUA

1.1

Ywucteie BECIICCTBA U CMCCH. Crioco0b1 PpasaciICHUs cMmecelt

1.2

ATOMBI M MOJICKYJIBI. Xumudeckrue dJieMeHTB. CHMBOJBI  XMMHYSCKHX

9JICMCHTOB. HpOCTBIG " CJIOKHBIC BEUICCTBA.

1.3

Xumunyeckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTENEeHb

OKHCJIICHUA

1.4

3aKOH TIIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTeNbHAsT aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIsIpHas Macca. MaccoBas J0JIsI XUMHYECKOr0 dJIEMEHTa

B COCAMHECHUU

1.5

KomnyectBo BemectBa. Moabs. MonsipHas macca. MomsipHblid 00bEM Ta3oB.

Bzaumocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

OuU3NYECKUE U XMMHUYECKHE SBJICHUA. XHUMHUYECKass peakluus U €€ MpPU3HAKU.

3aKOH COXpaHEHUs MACChl BEIECTB. XUMHUYECKHE YPaBHEHUS

HepI/IOI[I/I'-IeCKI/Iﬁ 3aKOH H HCpI/IO,HI/I‘ICCKaH CUCTEMAa XHMHUYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToOMOB

2.1

IIepnonnueckuit 3akoH. Ileproguyeckas cucreMa XUMUYECKUX d1emeHToB J[.M.
MenaeneeBa. [lepuoast u rpynmnbl. @U3HYECKUN CMBICIT TOPSAKOBOTO HOMEDPA,

HOMCPOB IICpHOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX sfep. M3oronsl. DnekTponsl. CTpoeHue
UIEKTPOHHBIX 000JI04eK aToMOB IMEepBbIX 20 XUMHUYECKUX DIIEMEHTOB

[Tepuonnueckont cucremsl /.. Menaeneesa
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX
MEePUOMIOB, KaiWs, Kaiublua (paguyca aTOMOB, 3JEKTPOOTPHUIIATEIHLHOCTH,
METAJUIMYECKUX M HEMETaUIMYECKMX CBOMCTB) M HUX COEIMHEHHH B
COOTBETCTBUU C IIOJIOKEHHEM »dJieMeHTOB B I[lepmomuueckoir cucreme u

CTPOCHUEM HX aTOMOB

CTpO@HI/IC BCIICCTBA

3.1

Xumuyeckass cBsizb. KoBaneHTHas (TONspHAas W HEMOJSpHAas) CBA3b.
DNEeKTPOOTPUIIATEILHOCTh ~ XUMHUYECKUX  dyieMeHToB.  MoHHass  CBs3b.

Merannndeckas CBSI3b




3.2

Tunsl kpucTaIMYecKuX pemeéToK (aTOMHas, MOHHAs, MeTajInyeckas),
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTANIMUECKOW PEHIETKU M BUJA

XUMHYECKOH CBSI3U

Baxueiime npeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraimbel U ux

coeqUHEHUA. MeTalibl U UX COSANHECHUS

4.1

Knaccuukaiuss u HOMEHKIATypa HEOPraHWYECKHX COCIUHEHUH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yrone; OCHOBAHWHM (IIEI0YM W HEPAaCTBOPUMBIC OCHOBAHMA);
KUCJIOT  (KHCIOpOJACOAEp)KaIue M OECKUCIOPOJHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CpETHUX M KUCIIBIX)

4.2

dusnyeckue W XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJIJIOB:

BOJIOPO/IA, XJIOpa, KHCIOPOJa, Cepbl, a30ta, pocdopa, yriepona, KpeMHUS

4.3

du3znueckue U XUMHYECKHE CBOMCTBa MPOCThIX BCUICCTB-METAJIJIOB: JIMTHUA,
HaTpu:A, Kajlusd, Marovusd W KaJbOuWsdA, aJJlOMUHUA, KEIIC3a. BHGKTPOXI/IMI/ILIeCKI/Iﬁ

PsA HAIPSDKEHUM METAJIIOB

4.4

OU3NYECKUE U XUMHUYECKHE CBOKWCTBA BOJOPOJHBIX COCIUHEHUN HEMETAJUIOB:

XJIOPOBOIOPO/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 HEMETAJIOB

4.6

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

xenesa(ll, III). [TomyuyeHne okCUI0B METATIIOB

4.7

XUMHUYECKUE CBOMCTBa OCHOBAaHUI M aM(OTEPHBIX THAPOKCHIOB (Ha MpuMepe
THIPOKCUIOB  alIOMUHHS, Kene3a, IuHKa). llomyueHme ocHoBaHuil U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOue XMMUYEeCKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEpPOBOJOPOIHOM,
CEepPHHUCTOM, CEepHOM, a30THOM, (PocPopHOM, KpeMHUEBOM, yroidbHOU. OcoObie
XMMHUYECKHE CBONCTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT.

[Tonyuenue kucior

4.9

OO0mue xuMuYecKue cBoicTBa cpenHux conel. Ilomyuenue coneit

4.10

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

YTJICKHUCIIOTO I'a3a B Ha60paTOpI/II/I

4.11

HonyquHe aMMHaKa, cepHoﬁ U a30THOH KHCIIOT B MPOMBIINIJICHHOCTH. O6H_[I/Ie

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKAY KilaCcCaMU HECOPraHUYCCKUX COeIUHCHHI

XUMUYECKUE PeaKIuu

5.1

Krnaccudukanust XUMHUECKHX peaknuil Mo pa3IMyHbIM MpU3HAKaM: 10 YUCITY H
COCTaBY Y4YaCTBYIOIIMX B pEAKLIMU BEIIECTB, MO TEIUIOBOMY 3(QEKTy, 0

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMECHTOB

5.2

TennoBoi 3¢HeKT XUMUYECKON PEaKITuU, TEPMOXUMHUYECKHUE YPAaBHEHHS. DK30-

U SHAOTEPMUYECKUE peaKkyi. TepMOXUMUUECKUE YPABHEHUS
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OKHUCIUTEIHHOBOCCTAHOBUTEILHEIE pcaKkuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl  OKUCHEHHST U BOCCTAaHOBJICHHS.  OJIEKTPOHHBIM  OayaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIIHbHOM pcakuuun

54

Teopus snekTponuTHUecKoi quccouuanui. Katnonsl, aHHOHBL. DJIEKTPOJIUTHI U

HEeIIeKTPoJanThl. CHUIIbHBIC U cl1a0bIe ANEKTPOIUTHI. CTENEHb AUCCOIHAIIT

5.5

Peakniun woHHOro OoOMeHa. YCJOBHs NMPOTEKAaHWs PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIC U COKpaI_I_IéHHHe HOHHBIC YPaBHCHUSA peaKLII/Iﬁ

XuUMHA U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM YeJOBeKa. bes3omacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMMYECKMX peakuuil B jaboparopuu U OBITY.

HepBa;I nomMouib MnMpu XUMHYICCKUX 0XKOraX U OTPABJICHUAX

6.2

XUMHUYECKOEe  3arpsi3HEHUE  OKpYKaromed  cpeapl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HCHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHUS
[IpenenvHas nomyctumasi konmentparus BemectB (IIJJK). Pomp xumuu B
pPEIICHUH DKOJIOTMYECKUX MpoOieM. YCWICHHE TapHUKOBOTO 3(deKrTa,

PaspymeHrue 030HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaepona, KpEeMHHS U UX COCIUHCHUN B
GBITy, MCIUIHHC, IMPOMBINUICHHOCTU H CCJIILCKOM XO3SIICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIaBOB (CTajb, YYTyH, IIOpATIOMHHHH, OpoH3a) B OBITY U
MMPOMBIIIJICHHOCTH HUX COG,Z[I/IHCHPIP'I. Iloustue o KOppO3uun MCTAJUIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI KX OT KOPPO3UHU

6.4

[IpupoaHble HCTOYHHWKH YIJIEBOJOPOJOB (yrojb, MPUPOIHBIN Ta3, HEPTH),

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

6.5

[lepBoHavanbHbIE TOHSATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUIEH, 3TaHOJI, TIIULEPUH, YKCYCHas KUCIIOTa).
[ToHsiTHE O OMOTOTMYECKH BaXKHBIX BEIIECTBAaX: KUpaX, OelKax, yriieBojJax — U UX

POJIA B JKU3HU YCIIOBCKA




Pacuétrr:

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