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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YPOBHE OCHOBHOTO 00II€ro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMWN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (enepanbHOM paboueld MporpamMMmel
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MTPEnogaBanusi yueOHOro mpeameTa « XuMus»
B 00pasoBarenbHbIX opranu3anusx Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu [Oa€T MpEACTaBICHUE O LEJAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M pPa3BUTUA OOYYaIOLIMXCS CPEACTBAMH Y4eOHOIro
IpeaIMeTa, yCTaHaBJIMBAET 00s3aTeNnbHOE MIPEAMETHOE coJiep>KaHue,
MpeayCcMaTpUBaeT pACIpEAEeICHUE €ro IO KilaccaM U CTPYKTypPUpOBaHUE IO
pazznenaM W TeMaM MpPOrpaMMbl IO XHMHUH, OIpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHIyEMYIO
MOCJIE0BATEILHOCTh  M3YYEHHUS] XUMHU C YY4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEM O00ydYarolmuxcsi, ONpeaensieT BO3MOXKHOCTH MpeaMeTra  Jyis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHus, a Takke TpeOOBaHUU K
pe3ynbTaTam oOy4eHHs] XUMUHU Ha YPOBHE I1€JIei U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JESATENBHOCTH OOY4YaIOIIEToCsl IO OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOW JUisi (OPMHPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €JIMHCTBE MHPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XHMHUEW MNPEJCTaBICHUS O B3aWMOIPEBPAILICHUSIX
SHEPrud M 00 HBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS [NI0O0ATbHBIX
mpo0eM yCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBON U 3KOJOTHYECKON O€301MacHOCTH, TPOOIIEM 3IpaBOOXPAHEHHUS.

N3yuenne Xxumuu:

CIIOCOOCTBYET  pealiM3alid  BO3MOXKHOCTEH  JUJIi  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 0011Iel 1 (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUPOBAHHE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEM
oOy4Jaromuxcs, HABBIKOB WX CaMOCTOSITEJIbHOW y4eOHOW  JIeATEeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIECIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON ACSITETbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €IMHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YYarOIINXCS;



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
BewecTB. [loHsATHE O MeToAax MO3HAaHMS B XMMHUH. YHCTBIE BEUIECTBA 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 MOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHTENbHAs aToOMHas 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
XUMHYECKUX peakluil (COeMHEHUS, PA3I0KEHHSI, 3aMEILLICHUS, 0OMEHaA).

XumuuecKkuit 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,
KUIIEHHE M KOHJEHCALMS BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, NPOKAIWBAHHUE
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
meau (1) npu HarpeBanuu, B3auMoIeMcTBUE XKele3a ¢ pacTBopoM conu menu (1II),
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 BOJOpojAa (ropeHue), B3aumMojaecTeue Bojopoaa ¢ okcuaoMm meau (I1)
(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 B3auMoeiicTBus okcuaa menud (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.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. 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.

OOmmas xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH 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 aMMOHHMs. A30THasl KHUCJIOTa, €€ MOJy4deHHe, (PU3NYECKUE 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.
Oxcup docdopa (V) u dochopHas kuciora, puznueckue U XUuMUUECKUE CBONMCTRA,
nostyuenue. McnonabszoBanue GpocdaroB B KauecTBE MUHEPATBHBIX YAOOPEHUM.

Oo6mas xapakrtepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
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 rio0anbHOrO NOTEIUVICHUS KIUMaTa, MapHUKOBBIN
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
okcusie kpemuus (IV) u kpemHueBoi kuciore. CUIUMKaThl, UX HCIOJb30BAHHUE 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 conu xkenesa (11) u sxenesa
(I1T), ux cocraB, CBOMCTBA U MOJyYCHHE.

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 (II1), meau (1), HabmroaeHUE U ONMKCaHUE 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
Kosan4yecTBo 4acoB
Ne HanmMeHoBaHMe pa3feoB U DJIeKTPOHHBIE (HU(POBHIE)
KoHTpoJbHbIe IIpakTHyeckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHavabHbIe XMMUYeCKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubmmoreka [IOK
) MPAKTUYECKOU €SI TEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa 1 xumudeckue 15 | bubmuoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. BaskHeiilune npeacTaBuTe I

HEOPraHnvIeCKUuX BeUIECTB

21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka LIOK

' 00 oxcruaax https://m.edsoo.ru/7f41837¢
9 Bonopoa. Ilonsitue o kuciorax 2 1 but6mmoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bub6mmorexa [IOK

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

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

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux 3iemeHToB /. U. MenaeneeBa. CTpoeHHne aToOMOB.

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE pPeaknuu



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 cucrtema 7 bu6mmorexa [IOK
XUMHYECKUX djieMeHToB /I, 1. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )éI/IMI/IquKaSI CBSI3b. BuGmorexa LIOK

' KHCTHTEBHO 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIILHBIE PEAKITUN
Hroro mo paszery = Eﬁiﬁfﬁggﬁm 837c
PesepBHOE Bpemst 3 bubmmorexa [TOK
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 JJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB U TeEM (uudpoBble)
Ne ni/m P KonTpouabHbl IIpakTHyeckue op
NMPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypchl
Pa3nen 1. BemecTBo M XMMH4YeCKHe PeaKkunu
L1 [ToBTOpeHue u yroyOnenue 3HaHUN 5 1 bub6mumorexa LIOK
' OCHOBHBIX Pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAsT JUCCOLMAIIHSL. 2 | 1 bubnmoreka [JOK
' XVMUYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHUS
21 OO01m1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bubnuorexa LIOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTHKa XUMUYECKUX
2.2 snemeHToB VIA ninel. Cepa u eé 6 Bubmmorexa [IOK
’ TPYHTBL 6P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61as xapakTepucTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 brbmorexa [OK
) PYTHTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHMS
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.4 aneMeHToB [VA NIbl. YTIEpoa u 8 1 2 bubmmorexa [IOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS



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

Hroro no pazgeny

25

Pa3sngena 3. Mera/LiIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmwie cBoficTBa METaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COEIUHEHUS 16 hitps://m.cdsoo.rw/7f412636
Hroro no pazgeny 20
Pazgea 4. Xumus U OKpyKamomas cpeia
4.1 BemectBa 1 MaTepuaisl B XKU3HU YEJI0BEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PezepBHOE BpeMst 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

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

| [Tpenmer xumuu. Ponp XuMuu B )KU3HU 1 bubnuoreka [IOK
yesoBeka. Terna u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK

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

3 paboTel B 1a00paTOpUn U MPUEMBI ! bubnmnorexa [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM)

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

5 «Pasnenenue cmeceli (Ha mpuMepe 1 bubmorexa OK

A . p P https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM )»
bu6mmorekxa [IOK
6 A 1
TOMBLH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢

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

8 [IpocTble U ClOXKHBIE BElIECTBA 1 Bubnmorexa [JOK

P m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

3aKOoH IMOCTOSTHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [IOK

10 X eckast o a. BanenTtHoc
HMHECKAT QOpMYT HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX 3JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBast 10151 XUMHYECKOI0 bu6mmoreka [JOK
3JIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 PuU3NYECKUE U XUMUYECKHUE SBJICHUS. bubmuorexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBus MPOTEKaHUS bubnuorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnmorexa [JOK
XHWMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Boeruucnenus konuuecTa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmmorexa [JOK
n o P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHYECKUX peaKiui
18 (coenuHeHus, pa3noKeHHs bubmmorexa [JOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHIKIoneAUuCT. O000IIeHHE 1 bubmorexa OK
1 JHCT. Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 Kontponbhas pabota Nel mo teme bubnuoreka [JOK
«BelllecTBa 1 XUMHUYECKHE PEAKIIAMD) https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech razos. Cocras bubnuoreka [JOK

Bo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d2eae

npocToe BemecTBo. O30H

dusnyeckre U XUMHUYECKUE CBOMCTBA

Bbu6mmorexa [JOK

22
KCI0POJA (PEAKILH OKHCICHI, https://m.edsoo.ny/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoObI oNTy4eHHs KUCIOpo/ia B
23 1ab0paTopuu U MPOMBIIUICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoil 3¢ ekt XuMuIeckoit
24 peakuuu, OHATHE O bubnuorexa [IOK
TEPMOXUMHUYECKOM yPaBHEHNH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsi3HeHue BO3/ayXa, COCOObI €ro Bubmmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHUS
[TpaxTrueckas padota Ne 3 o Teme
26 «Ilony4yenue u coOupanue KMUCIOpoia bubnmorexa [IOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
W3y4EHHE €r0 CBOMCTB»
7 Bonopon — sneMeHT u npocroe bubnunorexa [IOK
BelecTBO. Haxoxxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKkue U XUMHYSCKHIE CBOMCTBA bu6mmorexa [JOK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 IT
OIPITHE O KUCIOTAX | COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0OsbI TIOSTydeHHUs BOJIOPOIa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[lomyuenue u cobupanue Boopo/a,

W3yYEHHUE Er0 CBOMCTB)

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



https://m.edsoo.ru/ff0d4f42
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MoutsipHbIii 00BEM Ta30B. 3aKOH

bubmnoreka [HOK

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

33 BEIIIECTBA ra3a 1Mo €ro U3BECTHOM bubmoreia HOK

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

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

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

16 CocraB ocHoBanuil. [lonstue 06 bubnuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbieHHbie

37 1 HEHACBIIIIEHHBIC pacTBOPEL. MaccoBas bubmorexa [IOK

B P phL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBAa B PaCTBOPE
[TpakTuueckas pabora Ne 5 o teme

18 «IIpurortoBrieHne pacTBOPOB € bubmmorexa [JOK
onpeaeaéHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEMIECTBA»

39 Kontponbhas pabota Ne2 o reme bub6nuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: coCTaB, KacCUPUKALIUS, bu6mmoreka [JOK

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

41 KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa OK

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

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHnue u XMUMHYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHMHI https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kmaccudukarus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonmyuyenue U XMUMUYECKUE CBOMCTBA bub6nuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIIATypa,
46 CHOCOéLIIO o LI)GHI/IH XI/IMI/I‘{ZSKI/IG bubmmorexa IOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaxtrueckas padota Ne 6. Pemenne
47 AKCIEPUMEHTAIBHBIX 3a/a4 I10 TEME bubmuotexa [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COE€OUHEHUIDY
43 I'eneTnueckas CBA3b MEXAY KJIACCAMU bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o0mIeHre U CHCTEMAaTH3alHs 3HAHUH
= H https://m.edsoo.ru/00ad9cb2
Kontponbnas pabora Ne3 mo teme
50 "OCHOBHBIE KJIAaCChl HCOPTAHUYECKHUX bubmmorexa [IOK
o p https://m.edsoo.ru/00ad9ela
COeIUHEHHI
[TepBbie mOMBITKH KiIacCUpUKAIIIT
51 XHMHYSCKHX 31eMeHTOB. [IoHsaTHE O bubmmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
TPYIINax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ileproamueckas cucTeMa XUMHUUECKUX buGnnorexa [IOK
PHO https://m.edsoo.ru/00ada52c¢
anemenToB /I. 1. Menaeneera
Bbu6mmorexa [JOK
53 IIepuonsl, rpynmsl, HOATPYIIIbI

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

bubmnoreka [HOK

54
saep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 00070YeK
55 aTOMOB 3J1eMeHTOB llepuoanueckoi bubmmorexa [JOK
pHOA https://m.edsoo.ru/00adabbe
cuctremnl J[. 1. Mengeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 1O €T0 MOJIOKEHHIO B bubmuoreka [JOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akoHa st
pa3BUTHA HayKu U npaktuku. /1. W. bubnuoreka [IOK
57 N
MenneneeB — y4€HBIN, NIEJArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHuH
PesepBHbIit ypok. O6001IeHNE U
58 CI/ICTIC)MaTI/IBZ./pI/ISI 3HaHUH / bubmorexa OK
. ft https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas paboTa
KonTtponbhas padora Ne4 o teme
59 «Crtpoenue aToma. XUMHUYECKasl CBA3bY» brbmorexa OK
p . ’ https://m.edso00.ru/00adb486
/ Beepoccuiickas mpoBepodHas paboTa
60 DIIEKTPOOTPULIATEILHOCTh ATOMOB bubnuoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas CBsi3b brbmmorexa OK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas noisipHas XuMu4ecKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEONsIpHAS XUMUYECKas bubnmorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | bub6mmoreka [{OK
peakuuu https://m.edso00.ru/00adb076
bubmnoreka [IOK
1
66 OKHCIIUTENIN U BOCCTAHOBUTEIN hitps://m.ods0o.rw/00adb076
PesepBuEbIil ypok. O000IIIEHNE U
67 CI/ICTIe)MaTI/IBZ pm{ 3HaHHUH 110 TEME 1 bubmmorexa LHOK
I https://m.edso0.ru/00ad9cb2
«Ctpoenue atoma. XuMHUUYECKast CBA3bY»
68 Pezepsuslii ypok. O600menue u 1 bub6nuorexa [IOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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9 KUIIACC

KoJsmn4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kontposbnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
IIeproanueckuit 3aKoH.
| IIepuoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX dieMeHToB /1. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOMCTB XMMHUYECKHUX DIIEMEHTOB 1 bubmmorexa [JOK
.. https://m.edsoo.ru/00adb6b6
NEePBBIX TPEX MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubmuoteka [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunper XuMHuaeckoi CBSI3U U THITBI | bubmnoreka [IOK
KPUCTANTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IloBTOpeHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3fIesIoB Kypca 8 Kiaccay
6 Knaccudukanus XuMHIecKux 1 bubnmnorexa [JOK
PEAKUHUIA MO Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubnmorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PeaKIUsIX
[lonsATHE 0 XUMHYECKOM PaBHOBECHH.
P bu6nmmoreka [IOK
8 @DakTOpBI, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOMN PCAKIMHU U ITOJIOKCHUC

https://m.edsoo.ru/00adc28¢
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XUMHYECKOI'0 paBHOBECUA

OKHCIUTEIIBEHO-BOCCTAHOBUTEIILHBIC

bu6mmorexa [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTUYECKON
10 nccoruanuu. CUiIbHEIE U cia0ble bubnnorexa [IOK
A T, https://m.edsoo.ru/00adcd68
AJEKTPOIIUTHI
11 Honnrle ypaBHEHUS peaKIIUu bubnnorexa [IOK
yp peaxtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTaBICHUN bubnnorexa [IOK
pUI[ https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUICCKON AUCCOIUAIIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHAN 00 bubmmorexa IOK
pel . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIAIIIN
14 IlousTue o ruaponuse cojei bubmmorexa IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3ALIHS bubmoteka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pertienue DKCIIEpUMEHTAILHEIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTtponbnas padora Ne2 mo teme
17 «DNEKTPOIIUTHYECKAS] TUCCOIUAIINA bubmorexa LOK
p A R https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO6m1as XxapakTepuCcTHKa rajJoreHOB.
18 XHUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa LHOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComsiHas KUCIOTA, bu6mmoreka [JOK
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XMMHUYECKHE CBOICTBA, MTOJIy4YEHHUE,
pUMEHEHNE

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

[IpakTuyeckast padora Ne 2 o Teme

bu6morexa [JOK

20 «ITonydyeHne COJISTHOM KUCIIOTHI,
y . . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY
Brruucienust no ypaBHeHHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIM OQUH U3 buGnnorexa [IOK
p ’ https://m.eds0o.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas xapakTepucTHKa dJIEMEHTOB bubnuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(BUKALIUN CEPHI.
” Haxoxnenue cepsl U €€ coeIMHEHUI bu6mmoreka [IOK
B IIpupoJe. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoJ1, CTpOEHHUE, bubnuorexa [JOK
bu3nYecKue 1 XUMHUIECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepsl. CepHast KHCIIOTA,
25 dusnyeckue 1 XUMHUIECKHE CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XHWMHUYECKHUE PEAKIIUH, JIEKAILUE B
OCHOBE IIPOMBIIIIEHHOT0 crioco0a
26 MOJTyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaloIlei cpebl COETUHEHUSIMU
cepbl
7 Brrancnenune MaccoBoit 1071 BEIXOa bubmuoreka [JOK
IIPOJIyKTa PEaKIUH https://m.edsoo.ru/00adec8a
28 OO01as xapakTepucTHKa 3JIEMEHTOB bubnnorexa [JOK
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VA-rpynmsl. A30T, pacnpocTpaHEeHHE
B IIpUpo/ie, GU3HIECKUE U
XUMHUYECKHE CBOMCTBA

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

AMMHuax, ero puznyecKue u

29 XHUMHUYECKHUE CBOMCTBA, MOJTYyUYCHUE U bubmmorexa [JOK
oY https://m.edso0.ru/00adf004
IPUMEHCHUE
[IpakTuyeckas padora Ne 3 o Teme
30 «ITonyuenne amMuaka, U3y4eHHE €ro bubmorexa HOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KUCI0Ta, €€ husndeckue u bubnuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJNEN
aMMOHHS B KQUe€CTBE MUHEPATIbHBIX

32 nobopennii. XUuMHUYECKOe bubmmorexa IOK
yA0OP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH cpebl
COCTMHCHHSIMU a30Ta
Docdhop. Oxcun bocdopa (V) n

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

p o https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOICTBA, MOIyYCHHE
Hcnonp3oBanue hocharos B

14 KayeCTBE MHUHEPAIbHBIX YA00pEHUH. bubnuoreka [JOK
3arpsi3HeHUE IPUPOTHON Cpelibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacpocTpaHeHIE B

35 npu I(; e g)mn}zlecxl;e 1 XUMUYECKHE bubamorexa [OK

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

XUMHUYECKUE CBOUCTBA.

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

37 VYrojbHas KUCIIOTa U €€ COJU bubmmorera [JOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padota Ne 4 o reme

18 "[Tosmy4yeHue yriieKucioro rasa. bubnuorexa [JOK
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
HOH"

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

A1 AKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnmorexa [JOK
«Baxxnennine HeMeTaJIbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHCHHUS
KonTponbnas padora Ne3 no teme

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

43 Merannudeckas CBSI3b U bu6mmoreka [JOK
METAJUTNYECKAs] KPUCTAJIINYECKAS https://m.edsoo.ru/00ael103e
peumérka. Pu3n4ecKue CBOMCTBA
METAaJIOB

44 XHMHYECKHE CBOMCTBA METAJLIOB. bu6mmorexa [JOK

DNEKTPOXUMHUECKUN Psift

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

OO61ue crocoObl NOTyUYEHUS
MeTaiutoB. CrutaBel. BeruuciieHust mo

45 aBHEHUSIM XUMUYCCKUX PEAKIINU bubmotera [IOK
M PCaKIHH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKUT
pUMECH
46 ITorsATHE O KOPPO3UH METAIJIOB bubmmorexa [JOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
IHenoumrre MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [lemouHO3eMeTbHBIE METAIIITBI — bubmuoreka [JOK
KaJIbIIMHA 1 Mardui https://m.edsoo.ru/00ael5¢e8
50 Baxneiiime coequHEHNS KaJIbIUI bubmotera [IOK
A I https://m.edsoo.ru/00ael5e8
51 O0600I11IeHNE U CUCTEMATHU3aI1s
3HAaHUU
JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
52
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
53 "XEcTKoCTh BOOBI M METOEI €8 bubmorexa T[IOK
\ A A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6nmmoreka [IOK
54 A 7|
IHOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHble CBOICTBA OKCHA U bub6nuorexa LIOK
TUApOKCcHUIa https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK
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https://m.edsoo.ru/00ae1d86

OKcuapl, THAPOKCHUIBI U COJIU KEJe3a

bubmnoreka [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
53 0606HVICHI/IG U CUCTEMAaTU3alUs
3HaHUI
[Ipakruyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a/a4 I10 TEME bubnunorexa [JOK
«Baxueiuye MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHHUSI
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUMN, €CIIH OUH U3
60 peareHToB J1aH B U30bITKE WIN bubnuorexa LIOK
COZIEPKUT IpUMeECH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa MPOIYKTa
peakiuu
61 O06o0011eHnEe U cUCTeMaTU3aIUs
3HaHUI
KonTtponbHas padora Ne4 o teme
62 «Baxunelmme MeTauibl 1 UX
COCTUHEHUS
63 BemectBa u maTepuaisl B bubmnoreka [IOK
IIOBCEIHEBHOU KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHue bubnuorexa [IOK
OKpYKaroIIei cpeasbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B periennn bubnuoreka [IOK
IKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01IeHNE 1 bubnuoreka [IOK

cHCTeMaTHu3alus 3HaHUH

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

67 Pesepsuelil ypok. O600m1ieHue u | bubnuorexa [JOK
cHUCTEMaTu3alys 3HaHU! https://m.edsoo.ru/00adb33c¢
68 PesepubIiil ypok. O60011eHIE 1 1 bubnmorexa [JOK

cUCTeMaTHu3alusd 3HaHUU

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

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68



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




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHOM ITPOT'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1

[To Teme: «IlepBoHayanbHbIE XUMHYECKUE TOHSITHS»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSATHNA: aTOM,
MOJIEKYJIa, XHMHUYECKHH 3JEMEHT, MpPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMeCh (OJHOpPOAHAas W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKyJsIpHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsE Macca, MaccoBas JOJsI XUMHUYECKOTO
JJIEeMEHTa B COEJIMHEHUHU, MOJIIPHBIA O0BEM, XHUMHUYECKas peaKius,
KIacCUpUKALMs  pPEaKIHid:  peakiuud  COSAMHEHUS,  PEeaKInH
pasjoXKeHUs, peakUuu 3aMElIeHMs, peakIuu OoOMeHa, »7K30- H
SHAOTEPMUYECKUE PEeaKIUU, TeroBoi 3¢ (heKT peakiuu, pacTBOp,

MaccoBast J10JIsI BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B pacTBOpPE

1.2

WIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XWMHYCCKHUX MIOHATHI H

MNPUMCHATD OTU ITOHATHUA IIPU OITMCAHNU BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

HCIOJIb30BAaTh XHUMHYCCKYIHO CHUMBOJIMKY IUJIsSI COCTABJICHUSA (1)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

PaCKpLIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTaBd, d4aTOMHO-MOJICKYJIIPHOI'O YYCHHA, 3aKOHaA

ABoraapo

1.5

OIpPCACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUHCHHUAX

1.6

KJIacCU(UIMPOBATh XMUMHUYECKHE peakuuu (M0 4YHCIy M COCTaBy

YUYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 dekTy)

1.7

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl




BEILIECTB

1.8

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHYECKOTO 3JIEeMEHTa Mo (dopMmylie

COCIUHEHUS,

1.9

BBIYUCIIATH MAaCCOBYHO JOJIIO BCHICCTBA B PACTBOPEC

1.10

MIPUMEHSATh €CTECTBEHHOHAYYHBIE METOJIbI MMO3HAHUS — HaOJI0/ICHHE,
U3MEpeHue,  MOJEIMPOBAaHME,  OKCIEPUMEHT  (pealibHbli |

MBICJICHHBIN )

ITo Teme: «BaxHenme npeIcTaBUTENIN HEOPraHUYECKUX BEIIECTB)

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX MMOHSTHH: OKCHI,

KHCJIOTa, OCHOBAaHHE, COJIb

2.2

OonpeaAcCIATb MPUHAIC)KHOCThL BCIICCTB K OHpe,Z[CJ'IéHHOMy KJIacCy

coeMHEeHUH 1Mo popmynam

23

KJIACCU(UIIUPOBATH HEOPTAHUYESCKUE BEIIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHUE CBOMCTBa
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOJATBEPXAas ONUCAaHHUE MpUMEpaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UPOBATH CBOICTBAa BCIIECTB B 3aBHCUMOCTH OT HX
Ka4E€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTHU IIPOTECKAHUA XHUMHUYCCKUX

npeBpaLueHHﬁ B PA3JIMYHBIX YCIOBHUAX

2.6

cJIeagoBaTb IpaBuJIaM I1I0JIb30BAaHU XUMHUYECKOU HOCYIIOﬁ )41
71a00paTOpPHBIM 00OPYJOBAHHEM, a TaK)Ke IMpaBWJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU IO BBITOJHEHUIO
na60paT0pHI>1x XUMHUYCCKUX OINBITOB IO IMOJYUYCHHUIO H CO6I/IpaHI/IIO
ra3oo0pa3HbIX BelIeCTB (BOIOPOAA U KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB € ONPEACIEHHONM MacCcoOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
paclo3HABAaHHUIO PACTBOPOB IIENOYEH M KHUCIOT C IOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTaaer, METHIOPAHK U IpYTHe)

2.7

MIPOBOAMTDH PACUETHI [0 YPABHEHHIO XUMUYECKOM peaKuu

I[To Teme: «llepmogmueckuii 3akoH u llepmogmyeckas cucrema
xumuyeckux snementoB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumuueckas cBA3b. OKHCIUTENHHO-BOCCTAHOBUTEIIHHEIC pPeakunum»

3.1

PaCKpbeIBaTb CMBICII OCHOBHBLIX XHUMHWYCCKHUX TTOHATHH: AApO aroma,

BHCKTpOHHLIﬁ () (0)71 aToMa, aTOMHasd Op6I/ITaJ'IL, paanuyc aroma,




XUMHYECKasd CBA3b, IIOJIApHAasd W HCIOJApHAsd KOBAJCHTHAsA CBA3b,
QJICKTPOOTPULATCIIbHOCTE, HWOHHAA CBA3b, HWOH, KA4THOH, 4aHWOH,

CTCIICHb OKHCJICHHUA

32 KJIaCCU(PUITUPOBATH XUMHUUECKHUE DJIEMEHTHI
OMHCHIBaTh M XapaKTepu3oBaTh TaOimuHyo (opmy Ilepmonnueckoi
CUCTEMbl XMMHYECKUX DJIEMEHTOB: pa3jiMyaTh IOHATUS «IJIaBHAs
33
noarpynna (Arpynma)» u «mnobouHas mnoarpynmna (brpynma)y,
«MaJIbIe» B «OOJIBIINEY TIEPUOIBI
packpsiBaTh cMbica [lepuomnueckoro 3akona .M. Menpeneesa:
34 JEMOHCTPUPOBATH TTOHUMAHHUE MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB
' XUMHUYECKUX DHJIEMEHTOB OT UX ToyiokeHus B Ilepuognueckoit
CHCTEME
COOTHOCUTh  00O3HAuYeHHS, KOTOpPbIE HMEIOTCS B  Ta0iwmie
«ITepuognueckas cucTeMa XUMHYECKUX 3JIEMEHTOB J.N.
35 MenaeneeBa» € 4YKMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsAn sjapa, oOiiee 4Yucio
ANIEKTPOHOB U pacIpeieNIeHHe UX M0 JIEKTPOHHBIM CIIOSIM)
36 ONpEAENATh  CTENEeHb  OKHCIEHUS  DJIEMEHTOB B  OMHApHBIX
' COCIMHEHMIX
37 OTIpeNIeNIATh BHUJ XWMHUYECKOW CBS3W (KOBAJICHTHAs W HWOHHAs) B
' HEOPraHUYECKUX COCANHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOM
NpoBepseMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara

1

Ilo Teme: «BemiecTBo 1 XUMHUYECKast peaKnus»

1.1

pacKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKHX IOHSTHH: pPacTBOP,
AJICKTPOJIUTBI, HEJICKTPOJIUTHI, DJICKTPOJIUTHUCCKAS MCCOIMAIIHS,
peakiuu MOHHOTO OOMeHa, KaTalln3aTop, XMMHYECKOe paBHOBECHE,
obpatumbie u HEOOpaTHUMBbIE peaKiuu,
OKHUCJIINTCIBbHOBOCCTAHOBUTCIIBHBIC pC€aKkumnu, OKHUCJINTECIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,

aM(}OTEpHOCTh,  XMMHYECKas  CBA3b  (KOBAJCHTHAsi, HMOHHAsi,




MeTaJlJInueckas), KpUCTaJUIMUecKas pemérka, CIUIaBbl, CKOPOCTb

XUMHUYECKOU pcakuuu

1.2

HWIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHI M

IMIPUMCHATE 3TU MMOHATHS ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBIIATh YPaBHEHHS DJIEKTPOJIUTHYECKON IHCCOLMALMHA KHCIOT,
LIEJIOYEN U COJIEH, IOJIHBIE W COKpalI€HHBIE YPaBHEHUS pEaKUUil

MOHHOTO 0OOMEHA

1.4

PaCKphIBaTh CYIIHOCTH OKHCJIIHMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

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

1.5

IMpOBOIHUTD paC‘{éTLI 10 YPAaBHCHHUIO XHUMHYIECKOMN pCaKkuuun

Ilo Temam: «Hemeraiuibl U uMX coequHEHUSA» U «MeTaibl U HUX

COEIMHEHUS)

2.1

XapaKTePU30BaTh (OMUCHIBATh) OOIIUE U CrieNU(PUIECKUE XUMUIECKHE
CBOMCTBA TPOCTBIX U CIOKHBIX BEIIECTB, MOATBEP)KAAs OMHCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMI COOTBETCTBYHOIINX

XUMHNYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJIAITh YpPAaBHCHHUA peaKuHﬁ, IMOATBECPKAAIOIMINX CYHICCTBOBAHUC

TCHETHYSCKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOrHO3MPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX

YCIOBHSAX

24

CIEAOBaTh IMpaBWiIaM IMOJb30BaHUS XHMHUYECKOW MOCYIOM U
ab0opaTOpPHBIM 00OPYJOBAaHMEM, a TaK)Ke IMpaBHJIaM OOpAIICHUS C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMHU IO BBINOJHEHUIO
J1a00paTOPHBIX XUMUUYECKHX OIBITOB MO TMOJYYEHUI0O U COOUPaHUIO

F8.3006p8.3HBIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO ra3a)

2.5

IPOBOJUTH PEAaKIMH, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pPa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomuza, womuAa, Kapbonar, ¢ocdar, cummkar, cyiabdart,
THIPOKCUINOHBI, KaTHOHBl aMMOHHS, MOHBI HM3YYECHHBIX METAJUIOB,

MNPUCYTCTBYIOIIUC B BOJAHBIX PACTBOPAX HCOPraHNMUCCKUX BCHICCTB

ITo Teme: «Xumus u OKpYyJKarouiaga cpcaa»

3.1

PacCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA, KOPPO3Usd METAJIIIOB




3.2

MPUMEHATh OCHOBHBIC OTEPAIMH MBICIIUTEILHON JESITEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHe, O00OOIIeHHe, CHCTEeMaTU3aIHIO,
BBISIBIICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3ed — I HW3Y4YEHUs
CBOMCTB BEIIECTB M XHMHUYECKUX pEaKLUH; €CTeCTBEHHOHAY4YHbIE
METO/IbI TIO3HAHWS — HAONIOJIEHUE, HW3MEpPEHHE, MOJICITHPOBAHHUE,

AKCTIEPUMEHT (peaIbHBIN U MBICIICHHBIN )




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

HepBOHa'-IaJ'H)HI)Ie XUMHNYECKHUEC ITOHATHA

1.1

[Ipenmer xumuu. Poib XMMHM B KM3HM Ye€lIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BE€HIICCTB

1.2

ITonsarme o MeTogax mo3HaHusd B XUMHKA. UncTele BemecTsa U cMecu. CriocoOnl

paszelieHus: cMecen

1.3

ATOoMBI U MOJICKYJIBI. Xumudeckue dJaeMEHTBE.. CHMBOIBI XHMHUYECKHX

a51eMeHTOB. [IpocThie 1 c10XkKHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckas popmysa. BageHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTENbHAass  aTOMHas — Macca.
OTtHOocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10/l XUMUUYECKOTO IEMEHTA

B COCIUMHCHHNHN

1.5

KomnuectBo BemectBa. Mosb. MonsipHasg Macca. B3aumocBsI3b KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHHIl BemecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COG,I[I/IHGHI/Iﬁ

1.6

@dusnyeckne ¥ XUMHYECKHE SIBICHHUSA. XUMHUECKas peakuusl U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMUYecKue ypaBHeHus. Kimaccudukamms

XUMUYECKHUX PEeaKni (COeTUMHEHMS, PAa3JIOKEHUS, 3aMEIIICHUs, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCYA0M, C TpaBUIaMHu
pabotrbl B saboparopuum W npuéMamu oOpameHus ¢ J1abopaTOPHBIM
o0opys0oBaHHEM, H3yY€HHE M ONHUCaHHE (PU3MUECKUX CBOMCTB 00pa3LoB
HEOpPraHMYEeCKUX BEIIEeCTB, HaOmoJeHue (u3ndYeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJla, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE M KOHJIEHCAIUs BOJbI) U
XUMHUYECKUX  (TOpeHHe CBeuYd, MpPOKATUBAaHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHUCIOTOW) SIBJICHUM, HaOMIOJEHUE U OINHCAHHUE
MPU3HAKOB MPOTEKAHHUS XHUMHUYECKUX peakuuil (pasjoxeHue caxapa,
B3aUMOJICIICTBHE CEpHOW KHCIOTHI C XJOPUIOM Oapus, pas3lioKeHHe
runpokcuna Meau(ll) npu HarpeBaHuu, B3aMMOJEICTBHE Kee3a C PacCTBOPOM

conu Megu(Il), nzyuenne cnocob6oB pasneneHus cMecei (¢ MOMOIIbI0 MarHuTa,




(bunpTpOBaHUE, BBIMAPWBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBEACHUE
OUYMCTKHY TTOBApEHHOU COJIM, HAOIIOICHIE U OTIMCAHKE PE3YTbTAaTOB MIPOBEICHUS
OTbITa, WUTIOCTPHPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3IaHHE MOJEIei

MOJIEKYJT (IIIapOCTEPIKHEBBIX )

Baxwueiine MNpEACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — anemMeHT UM mpocToe
BenlecTBo. HaxokaeHue kuciopoja B mpupoje, pu3nueckue U XMMHYECKHe
cBoiictBa (peakiuu ropenus). Oxcuzabl. I[lpumenenue kuciopona. CrocoOb
NOJYYEeHUs] KHCIopoJa B JabOpaTOpHM M MPOMBIIIEHHOCTH. Kpyroopor

kucnoposa B mpupojie. O30H — aIoTporHas MoIupuKaius KUCIopoaa

2.2

TennoBoii 3P PeKT XUMHUUECKON peakuu, TePMOXUMUYECKUE YPaBHEHHUS, IK30-
U SHAOTEPMUYECKUE PEAKIMU. TOIUIMBO: yroJib U METaH. 3arpsA3HEHNE BO3/1yXa,

yCUJICHHE TApHUKOBOTO 3 (deKTa, pa3pyieHrue 030HOBOTO CII0sI
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Bonopon — anemeHnt m mpocroe BeniecTBo. HaxoxaeHune Bojopona B NMPHUPOAE,
¢u3nyeckue W XHMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOObI IMOTyYeHHUS.

Kucnore! 1 conun

24

Mossipablit 00bEM ra30B. PacuéTel M0 XUMHUYECKUM ypaBHEHUSIM

2.5

®dusznyecknue CcBoMcTBa BoAbl. Boma kak  pactBopuTenb. PacTBOpEIL.
HaCBIH_[eHHBIC N HCHACBIIICHHBIC PACTBOPBLI. PaCTBOpI/IMOCTb BCIIECCTB B BOJC.
MaccoBasg 40Ji1 BellecTBa B pacTBope. XUMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B MpUPOJE M B KM3HU uenoBeka. Kpyroropor
BOJABl B TMpupoje. 3arpsA3HeHHWe NpUpoIHBIX BoA. OXxpaHa U OUYHCTKA

IMPHUPOJHBIX BOJ

2.6

Knaccudukanmst Heopranumdeckux coequHeHuid. Oxcunabl. Kiaccudukarus
OKCHJIOB: cosieoOpa3yrome (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIE) W
HeconeoOpasytomme. Homenknatypa okcuaoB. Duznyueckne M XUMHYECKHE

CBOMCTBa OKCUAOB. IloyueHne okcuaoB

2.7

OcnoBanust. Knaccudukanuss ocHoBaHMN: MIENOYM U HEPACTBOPHMBIE
ocHoBaHus. HoMmenknarypa ocHoBaHWi. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHuil. [lomydyenne ocHOBaHUN

2.8

Kucnorsl. Knaccudpukamus kucnor. Homenknatypa kucinor. ®Ousnueckue u
XUMHYECKHE CBOMCTBA KHCHOT. Psan aktuBHOCTH MeTamnoB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

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




[Tonyuyenue coneu

2.10

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

2.11

XVUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE OIPEIEICHHE  COIEpIKaHUs
KHUCJIOpOAa B BO3JyXe, MOJy4YeHHe, cOOMpaHHe, paclo3HaBaHHE U H3YUYECHHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCIJIOBUSI BO3HUKHOBEHUS W NPEKPAILEHUS TOPEHUs (TI0%Kapa), 03HAKOMIIEHHUE C
oOpasliaMu OKCHUJIOB M OIMCAaHUE WX CBOWMCTB, TMOJIy4eHHE, COOUpaHUE,
pacrio3HaBaHWE M M3Y4YE€HHE CBOMCTB BOJOpOZa (rOpeHHue), B3auMoJeicTBue
Bogopoaa ¢ okcugom Meau(Il) (Bo3MOxKHO MCIIONB30BAaHUE BUIEOMATEPHUAIIOB),
HaOmozeHne oO0pa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
0COOEHHOCTE pacTBOpEHHs] BELIECTB C Pa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MACCOBOW JOJIEH pPACTBOPEHHOTO
BEIIECTBA, B3aUMOJEHCTBUE BOJBI C MeTalaMM (HAaTpUeM U KajbLUEM)
(BO3MOYKHO HCIOJIB30BAaHUE BHUJEOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT M WIeJoYel ¢ IMOMOINBI0 HHAMKATOPOB, MCCIIENOBaHUE O0pa3LoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIOJEHUE W3MEHEHUS
OKpPAacCKM HHIMKAaTOPOB B pacTBOpax KHCIOT M IIENOYEH, HU3y4YCHHE
B3aumoeiictBusa okcuga menu(Il) ¢ pacTBopom cepHON KHCIIOTBI, KUCIOT C
MEeTaJUIaMH, PEAKINN HEUTPAIU3alliHy, ITI0Jy4YEHNE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHUE OJHOIO MeETaula JApPYTMM M3 pacTBoOpa COJIM, pELICHHE
9KCIIEPUMEHTAJIbHBIX 3a1ay 1o TeMe «BakHelue kiacchl HEOPraHUYECKUX

COCTUHEHUN»

[Tepuoauueckuii 3axon u [lepuoanueckas cucteMa XUMHUYECKHX JIEMEHTOB
J.U. MenneneeBa. CTpoeHue aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINHN

3.1

[lepBble TOMBITKM KJIacCH(HUKAINK XHMHYECKHX JJIeMeHTOB. [loHATHE O
IpyNIax CXOJHBIX 3JIEMEHTOB (ILEIOYHBIE U HIETOYHO3EMENbHBIE METaJlIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yioT amM(poTepHbIE

OKCHUIBI U TUAPOKCHUBL

3.2

[Iepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKUX 3i1eMeHTOB [1. 1.
Meneneesa. Kopotkonepunognas u JUIMHHOTIEPHOAHAS (hopMbI
Ilepuonuueckoir cuctembl xumudeckux snemeHtoB .M. MeHnneneesa.
IIepuonsl m rpynmnel. PU3MUECKUH CMBICI HOPAIKOBOIO HOMEpa, HOMEPOB

Mepuojia v rpymnmbl AJIeMeHTa
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Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Onextponsl. CtpoeHue




JJICKTPOHHBIX 000JIOYeK aTOMOB TeEpBBIX 20 XUMHUYECKUX DSJIEMEHTOB
[lepuonnueckon cucremol [I.M. Menaeneesa. XapakTrepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nonoxkenuto B [lepuoanueckoii cucrteme [I.1. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHUs] paguyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TIpynmamM M IEpUOJaM.
3nauenue [lepumoguueckoro 3akoHa u Ileproguueckoil cUCTEMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BuUTUA Hayku W mpaktuku. J[.J. MenneneeB — y4€HbI U

rpak1aHuH

3.5

Xumnueckasi cBsizb. KoBaneHTHass (MOJsIpHAsE W HEMOJSIpHasi)  CBA3b.

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

3.6

Crenenn okucieHus. OKUCINTEIFHOBOCCTAHOBUTEIBLHEIC pCaKIuu. Hpoueccm

OKHCJIEHHS B BOCcCTaHOBJIEHHSI. OKUCIIMTEIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUI JKCHEPUMEHT: U3y4YeHHEe O0O0pa3loB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJACHUCTBHE TUAPOKCHIA LUHKA C PACTBOPAMH KHUCIOT MU
LIEJI0YEH, IIPOBEICHUE OIBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEJIBbHBIX peakUuil (ropeHne, peakliuy pas3ioKeHHsl, COeIMHEHUS)

9 KVIACC

Kon

HpOBEpﬂEMLIﬁ 3JIEMEHT COACPKAaHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3axoH. [leprogudeckas cucremMa XMMUYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX JJIEMEHTOB IMEPBbIX TPEX TMEPUOAOB, Kajus, KalbIUsi U HX
COCMHEHHU B COOTBETCTBUHM C TOJIOKEHHEM 3JeMeHTOB B Ilepuomnueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BelecTBa: BHMJBl XMMHYECKOM CBsA3M. THIBI KpUCTAIIIMYECKHX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4YecKoi cBs3u. Knaccuukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEUIECTB (MEXAyHapoAHas U TpUBHaJbHas). XUMHUYECKHUE CBOMCTBA BELIECTB,
OTHOCSIIMXCS K PA3IMYHBIM  KJIaccaM HEOPraHWYEeCKUX  COEOUHECHMH,

FCHCTUYCCKAs CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYeCKUX Peakluii o pa3InyHbIM MPU3HAKAM (10 YUCITY U

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




W3MEHCHHIO CTEIIEHEH OKHCIICHMS XUMHUYECKHX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,
1o y4acTuro KaTaJII/I3aTOpa). DK30- )51 OHAOTCPMHUYCCKUC  PCAKIUMU,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlousTue o CKOpPOCTH XUMHUYCCKOH pcakuuun

1.4

[TonsTrie 00 0OpaTUMBIX M HEOOpPATHUMBIX XMUMHUECKUX peakuusx. [lonstue o
TOMOTEHHBIX U T€TEPOreHHBbIX peakiusaX. [[oHATHE 0 XMMHUYECKOM PaBHOBECHH.
@daxTOphl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW peakUuu U IOJI0KEHHUE

XUMHUYCCKOI'O paBHOBCCHUA

1.5

OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLUHy, AJIEKTPOHHBIN  GayiaHC
OKHCIINTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu.  CocTaBieHUE  ypaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH C HUCIOJNb30BAaHUEM MeETOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUUECKON TUCCOIMAIUU. DIIEKTPOIUTHl U HEIICKTPOIUTHI.
Kartnonsl, annonsl. MexaHnu3M AMCCOLMALMM BEUIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoi cps3u. Ctenenp auccoruaiyi. CUIbHbIC U cIa0ble AIEKTPOIUTHI.
Peakiuu nonHoro oOMeHa. YcloBUs MPOTEKAHUS PEAKIM MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE WOHHBIE YypaBHEHHUs peakiuil. CBOWHCTBA KHUCIOT,
OCHOBAaHWUH W COJEe B CBETE TPEIACTABICHUU OO0 JICKTPOIUTUICCKOM

nucconnarnuu. KauecTBeHHbIe peakiiui Ha HOHBIL. [[oHsTHE O THApOIN3e comen

1.7

XUMHUYECKUI JKCIIEPHUMEHT: O3HAKOMJICHHE C MOJIEISIMU KPUCTAJUIMYECKHX
pPEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U HEMETauioB (Tpadura H
anMasa), CIOKHBIX BEHICCTB (XJIOpUAA HATPHs); MCCIICIOBAHHE 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKOW pEaKluu OT BO3JICHCTBUS pPAa3IUYHBIX (HAKTOPOB;
WCCIIC/IOBAaHUE  AJIEKTPOIPOBOJHOCTH  PacTBOPOB  BEHIECTB,  Iporiecca
JMCCOIIMAIMM  KUCIIOT, IIeJo4Yed U colicii (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, WUTFOCTPUPYIOMIUX IPU3HAKH
MPOTEKAHUS PEeaKIMii HOHHOTO OOMeHa (0Opa3oBaHME OCajliKa, BBIJICIICHHE Ta3a,
0o0pa3oBaHHE BOJIbI); OIBITOB, WJUIIOCTPUPYIOUIMX NPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakUuil (TOpeHHe, PEeaKkIU pasiioKEHUs, COCTUHEHHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIIBIO KAYECTBEHHBIX PEAKIIHIA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamis! un ux COCIUHCHUA

2.1

OO6mrast  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHun okucieHus. CTpoeHue u GU3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaAJIOT€HOB. XHMMHUYECKHE CBOMCTBA Ha IpUMEpe XJjopa

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




ConsgHas KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJIyYeHHE, TpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJA HAa OpPraHM3M uejoBeka. BakHeilline XJIOpuIbl U UX

HaXO0XJAEHUE B MPUPOJIE

2.2

Oobmas xapakrtepuctuka s1eMeHToB VIA-rpymnmel. OcOoOEHHOCTH CTpPOEHHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U pu3nvecKrue cBOMCTBA
NPOCTBIX BEHIECTB — KHCIOPOAAa W Cephl. AJIOTpOnHBIE MOAM(HUKAINN
KHCIIOpOJa M cepbl. XMMHUYECKUE CBOMCTBAa cepbl. CepoBOIOPO, CTPOEHHUE,
¢usnueckue W XUMHUYEecKHe CBOHCTBA. OKCHIBI Cepbl KakK IpeICTaBUTEIH
KHUCIIOTHBIX OKcuA0OB. CepHasi KUCIIOTa, (pU3HUECKHe U XUMUYECKHE CBOMCTBA
(oOmme Kak MpeIcTaBUTENs Kjacca KUCIOT U crnennpuyeckue). XuMHUUecKue
peakiuu, Jekallie B OCHOBE NMPOMBIIUIEHHOTO Crocoba MOJyuyeHHUs CepHOM
kucioTel. [Ipumenenue. Conm cepHOM KUCIOTHI, KaueCTBEHHAs pEaKIUs Ha
cynbdar-uoH. HaxoxxneHue cepbl U €€ COCTUHEHHH B MpHpoje. XUMHUECKOe
3arpsi3HEHUE OKpPYXalomlel cpelbl COCTUHEHHUSIMH cepbl (KHCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €0 MPEeA0TBPAICHHUS
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OOmrast xapakTepucTUKa 3JIeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHUE B IPUPOJIE,
¢usnueckrue U XuMuueckue coiictsa. Kpyrosopor a3ora B npupojae. AMMHaK,
ero (u3MuYecKue U XMMHUYECKHE CBOMCTBA, MoylyueHHe U npumeHeHue. Comau
aMMOHHUA, HX (QU3NYECKUE U XHUMHUYECKHE CBOMCTBA, MPHUMEHEHHUE.
KauectBenHnasi peakiysi Ha MOHbI aMMOHHMS. A30THasi KUCIIOTa, €€ MOJTy4YeHue,
¢u3nYecKne W XMMHYECKHE CBOMCTBa (0OmIMe Kak TPEICTaBUTENs Kiacca
KUCIOT U crneunpuyeckue). Vcnonap3oBaHue HUTPATOB U COJEW aMMOHHS B
KayecTBE MHMHEPAJIbHBIX yIO0OpeHUil. XUMUYECKOe 3arps3HEHHE OKpYXKaroulei
Cpeabl COETMHEHUSAMH a30Ta (KMCIOTHBIE JIOXK/IHU, 3arps3HEHUE BO3/1yXa, TOUBBI

1 BOJIOEMOB)
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®ocdop, amtorponHsie Monupukanuu Gocdopa, punuecKkre U XUMHUECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas kuciora, QUINYECKHUE U
XUMHYECKHE CBOHNCTBa, monydeHue. lcmonb3oBaHue (ochaToB B KadyecTBE

MUHEPATBHBIX YI00pEHHA

2.5

OO6mrast xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHble CTENEHU OKHUCJICHHUS. YTIEpOJ, aIOTPOIIHbIE
MoauduKanuK, pacrnpocTpaHeHHe B MNpupoie, (U3MUECKHe U XUMHYECKHE
cBoiicTBa. Ancop6Oius. KpyroBopot yraepoaa B mpupoae. OKCHIBI yriaepoa,
ux (U3NYECKHE UM XMMHYECKHUE CBOMCTBA, JCHCTBHUE HA JKUBBIC OPTaHU3MBI,

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




yriepona(IV); rumore3a mIo0anbHOTO TOTEIUICHUS KIWMAaTa; IMapHUKOBBINA
sddekr. YrompHas KUCIOTa U €€ CONMM, UX (PUINYECKUE U XUMHUYECKHE
CBOMCTBa, MoJyuyeHHe W npuMeHeHHe. KauecTBeHHasi peakiusi Ha KapOoHaT-
noHbl. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

IlepBoHayasibHbIE MOHATUS 00 OPraHWYECKUX BELIECTBAX KAK O COECIUHEHUSIX
yriaepoga (MeTaH, 3TaH, ATWUJIEH, AalleTWJIEH, 3TaHOJ, TJMLEPHUH, YKCyCHas
kucinota). X coctaB W xumuueckoe crpoeHue. [loHsTHE O OMOJIOTHYECKH
BOXHBIX BEIIECTBAX: )MpaX, Oelkax, yrieBoJaXx — U HUX PpOJU B JKU3HU
qyeloBeka. MaTtepuaibHOe €OUHCTBO OPraHMYeCKMX M HEOPraHM4eCKHX

COEIUHEHUN

2.7

Kpemuuii, ero Qusnueckue u XHUMUYECKHE CBOMCTBA, I[OJy4€HHUE H
npumeHenue. CoeauHeHus kpeMHHs B npupoze. OOuiue mnpezictaBieHus o0
okcune kpeMHusI(IV) u kpemuueBoit kucnore. CUIMKaThl, UX UCIIOJIb30BAHUE B
ObITY, MEIUIIMHE, IPOMBIIIJIEHHOCTU. BakHele cTpouTebHble MaTepUallbl:
KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, »ene300eToH. [IpobmeMbr OGe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCpUaiOB B HOBCCﬂHeBHOﬁ KHU3HHU

2.8

XUMUYECKHI SKCIIEPUMEHT: U3y4eHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IIPOBEIECHUE KAUYECTBEHHBIX PEAKLUN Ha XJIOPHI-
HMOHBl W HaOJIOJIEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpPa)Karollle
¢u3nueckre 1 XUMUYECKHE CBOMCTBA T'aJIOT€HOB U UX COEAMHEHHH (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUAIIOB); O3HAKOMJICHHE C 00OpasnamMu XJIOPHIOB
(raloreHuIOB); O3HAKOMJIEHHME C oOOpaslaMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO ~ HCIIONIb30BaHME BHUICOMATEpPHATIOB); HaOJIOAEHUE Tpoliecca
oOyriMBaHMUs caxapa TOJl JIeWCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI;
U3yuyeHHe XMMHUYECKUX CBOMCTB pa30aBlIeHHOM CEpPHOM KHCIIOTHI, IPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH U HaONoJeHue Tpu3HaKa eé
MIPOTEKaHUs; O3HAKOMIICHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeAMHEHUH (BO3MOXHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB), OOpa3LamMH
a30THBIX U (OCHOPHBIX YAOOPEHUH; TOTyYeHHE, COOMpaHne, pacro3HaBaHUE U
U3y4YEHHUE CBOICTB aMMMaKa; NPOBEACHHE KAUECTBEHHBIX PEAaKLUHUH Ha HOH
aMMOHHUA U  (QocdaT-uOH U HU3yuyeHUE TPU3HAKOB UX MPOTEKAHHUS,
B3aMMOJCICTBIE KOHLIECHTPUPOBAHHOW a30THON KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIIOJIb30BAaHUE BUJCOMATEPHUATIOB); HM3YyUYEHUE MOJIENEeH KpUCTaNINYECKUX
pemérok anmmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C  IPOLIECCOM

ascopOLMU pacTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIVIEM U YCTPOMCTBOM




MPOTHBOTa3a; IMOJy4YeHUE, COOMpaHMe, PACIO3HABAHWE W HW3yYEHHE CBOMWCTB
YIJIGKHCIIOTO Ta3a; IPOBEJACHUE KA4YeCTBEHHBIX peakiMii Ha KapOOHAT- u
CHJIMKAT-UOHBI W HW3YYCHHUC IIPU3HAKOB HUX IMPOTCKAHUA; O3HAKOMIICHHC C
MPOAYKIUECH CHIMKATHOW MPOMBINUICHHOCTH; PEIICHUE SKCICPUMEHTAIBHBIX

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

Mertanisl 1 uX COCIUMHCHU A

3.1

OO6m1ast XapaKTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUHU UX
nonmoxenuss B llepuogmueckor cucreme xXuMuuyeckux siemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaIIOB. MeTallinyeckas CBsi3b U
METAUINYECKass  KPUCTAUIMYECKass peleTKa.  DJIEKTPOXUMHUYECKUU Pl

HaIPSHKEHUN METaJlIoB

3.2

dusnueckue U XMMUYECKHE CBOICTBa MeTayuioB. OOIIMe crocoObl MOMyYeHHS
MeTa/uloB. [loHATHE O KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aILUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHHMA, OpOH3a) M UX IPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[llenounsle Merayuibl: nonoxenue B l[lepuonuyeckoil cucTeMe XUMHUYECKHX
anemeHToB JI.M1. MeHneneeBa; cTpoeHHE MX aTOMOB; HaXO)KJIEHUE B IPUPOJE.
dusnueckre U XMMUUECKHUE CBOICTBA (Ha IpuMepe HaTpus U Kaius). OKcuabl U
TMIPOKCUABI HaTpusd W Kanud. IlpuMeHeHHe IIeNOYHBIX METAUIOB M HX

COETUHEHUN

3.4

[IlenoyHo3eMeNbHBIE  METAUIbl MAarHuii W KajJblIMi:  TIOJIOXKEHUE B
[Tepuoanueckoit cucreme xumuueckux snemeHToB J[.M. Menaeneesa; ctpoeHue
X aTOMOB; HaXOXJeHHE B mnpupoje. Puznueckue M XMMHUYECKHE CBOMCTBa
MarHusi W Kajubliusd. BaxxHedrme coeauHEHUs KaubIus (OKCHUI, THAPOKCHII,

coin). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

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

AJIITOMHUHUA

3.6

Kene3o: nonoxenue B [lepuoanueckoi cucreme XuMu4eckux 3iueMenTon J[. 1.
MeHneneeBa; CTpoeHHWE aTOMa; HaxoXKJeHHWe B mpupojae. Dusznueckwe u
XUMUYEeCKUe cBoMcTBa xene3a. Okcunbl, THApOKCUIbl U conu xene3a(ll) u

xene3a(lll), ux coctas, cBOMCTBA U TTOJTyYCHUE

3.7

XUMHU4JecKui OKCIICPUMCHT. O3HAKOMIICHHE C o6pa3uaMH METAJIJIOB U CIIJIaBOB,

X (U3UUECKUMHU CBOWCTBAMH;, H3yUEHHE PE3yJIbTATOB KOPPO3UH METAJIOB




(BO3MOXKHO WCIIOJIH30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEHN
B3aMMOJICHCTBUSL OKCHJIa KalblUusi W HATpus C BOAOH  (BO3MOXKHO
WCTIOJIb30BaHUE BUACOMATEPHAJIOB); HCCIIEOBAHUE CBOWCTB JKECTKOW BOJBI;
mporiecca TOpeHHsl Kelie3a B KHCIOpPoAe (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MIPU3HAKOB MPOTCKAHHS KAYECTBEHHBIX PEAKIUI HA HOHBI
(Maramsi, KanbIus, amroMuHusA, uHKa, >kenesa(ll) m xenmesa(Ill), memu(Il);
Ha6HIOIleHI/I€ H OINMUMCAHUC IMPOLCCCOB OKpalllMBAHUA IUNIAMCHU MOHAMHW HATpUA,
Kausi W KaibOusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHICOMATEPHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ANIOMHHHS W THAPOKCHUAA
UHKA, pCHICHUC SKCIICPUMECHTAJIBHBIX 3a1a4 IO TEMC «Baxueunie MeTaJUIbL U

HUX COCAUHCHUA»

XuMHus u OKpYyJKarouiasga cpeaa

4.1

Hosrie MaTepuajibl U TCXHOJIOTUU. BemectBa u MaTcepurajibl B MMOBCEAHEBHOM
JKM3HU YeJIOBEKa. XHMHS U 310pPOBBE. besomacHoe HCIIOIB30BaHNE BEIIECTB U
XUMHNUYCCKHX peaKHI/Iﬁ B 6BITy. HepBaﬂ nmoMompb IIpu XUMHUYCCKUX OXKOIraX U

OTPABJIEHUSAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHUYECKOE  3arps3HEHue
okpyxkatomei cpeapl [T1JIK. Poib XuMuu B pelieHHH SKOJIOTUYECKUX MTPOOIIEM.
[TpupoaHble HCTOYHMKH YTIJIEBOJOPONOB (Yrojb, HPUPOAHBIN Tra3, HE(Tb),

MPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY M TIPOMBIIINICHHOCTH

4.3

XUMUYECKHUIl SKCIIEPUMEHT: U3ydyeHue o0pa3loB MaTepHalIoB (CTEKIIO, CILIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJjbTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTebHOI
NMPOrpaMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TM03HABa€MOCTHU SIBJICHUI MPUPOABI, MOHUMaHHE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMHUYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOLIell KyJIbTypbl M HPAKTHUECKON
NeSITeIbHOCTH YeJNOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAaX IMO3HAHHWA, B TOM YHUCJIC SKCICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX METOAAaxX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYCCKUX peaxunﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JJIA

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccnoHaIbHON NesITeIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMM TEXHOJIOTMSMM, OCHOBAaHHBIMH Ha JOCTHMKEHMSX
XMMHUYECKONM HAayKH, YTO IO3BOJIUT OOYYaIOLIMMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoelt Oynymieil npodeccuoHalbHON AeITeNbHOCTH
U ClieNlaTh OCO3HAHHBIA BHIOOp XMMHUHM Kak MPO(HUIBLHOTO MpeaMera

IIpU [Iepexo/ie Ha YPOBEHb CPeIHEro 001Iero oopa3oBaHus

Bnagenue CHUCTEMOM XWMHWYECKUX 3HAHHH H YMCHHUC IIPUMCHATDH

CUCTCMY XUMHNYCCKUX 3HaHI/If/'I, KOTOpas BKIIFOYACT:

2.1

BOKHCHUIIINE XUMHUYCCKHE IIOHATHS. XHMUYCCKHU DJJIEMCHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOAHAsi CMEeCh, OTHOCUTEIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJHMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CPEemHss), XUMHUYECKas
peakuus, peakluu COCIUHEHUS, PEaKUWu Pa3JIOKEeHUs, pPEeaKInu
3aMeIeHUs, peaKIuu OOMEHa, TEIUIOBOM 3 eKT peakiuu, dK30- U
SHAOTEPMHUYECKHUE PEAKIMH, PACTBOP, MACCOBasl JOJISI XMUMHUYECKOTO
3JIEeMEHTa B COCIMHEHUH, MACCOBAsl JIOJISI ¥ TIPOLIEHTHAST KOHIIEHTPAIIUS

BCHICCTBA B paCTBOPC, AApPO aTOMA, 3HeKTp0HHLII71 clion aToOMa, aTOMHas




opOuTanb, paauyc aTroma, BaJE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKasl CBA3b, MIEKTPOOTPHULIATEILHOCTD, IIOJIIPHAs U HETOJIAPHAs
KOBAJICHTHAasi  CBA3b, HWOHHAs  CBSA3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIMYeCcKass pelérka (aroMHas, MOHHAas, MeTaJuln4ecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, AHHOH, JJIEKTPOJUT U HEIIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  TUCCOLMAIMSA, PpEaKIMH HMOHHOITO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLMH,  OKHUCIUTEIb U
BOCCTAaHOBMTENb, OKHCIEHHME M  BOCCTAHOBIICHHE, OJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJIJI0B, CIIJIaBbl

2.2

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

COCTaBa, 3aKOH ABOraapo
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TCOpUHU XHUMHU: ATOMHO-MOIJICKYJIApHAasA TCOpHU:, TCOPUA

BHGKTPOHHTHHGCKOfI JUuccomranumn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAOLIEH:

3.1

YMCHUCE IMPABUJIIBHO UCIIOJb30BATh U3YUCHHBIC BEIICCTBA U MAaTCPUAJIbL
(B TOM 4YHCIle MHHEpAJIbHBIC YIAOOpPEHHsS, METAUIbl W CIUIABBI,
MPOAYKTHl TEepepadOTKH MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrns, mpupogHoro rasza, HeTH) B OBITY, CEJIbCKOM XO35HCTBE, Ha
MPOU3BOJICTBE M TMOHUMAaHHE 3HAUEHHUS >XKUPOB, OCIKOB, YIIEBOJIOB
JUTSL OpTaHNU3Ma YeJIOBeKa; YMEHHE MTPOTHO3UPOBATh BIIMSHIC BEIICCTB
U XUMHUYECKUX IPOILECCOB HA OPTaHU3M 4YeJOBEKAa U OKPYKAIOUIYIO

HIPUPOJIHYIO CPELY

3.2

YMCHHUEC HHTCIPUPOBATL XHUMHUUCCKHUEC 3HAHHUA CO 3HAHUAMH OAPYTrUX

y4eOHBIX MPEAMETOB

33

HaJIM4Me OmbITa paboThl ¢ PA3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
N0 XMMUHM (HayyHass M HAy4yHO-TIOMYJSIpHAsl JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

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

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

BJ'IaI[eHI/IC OCHOBaMH IIOHSATUHHOI'O amnmnapara M CHMBOJHUYCCKOI'O

s3bIKa XMMUH JUIsL COCTaBJIeHUs (HOpMYJ HEOPraHMYECKHX BEILECTB,




YpaBHEHUH  XUMHUYECKUX  pEaKlMil; OCHOBAaMH  XHMHUYECKOU

HoMmeHKnatypsl (IUPAC u TpuBHalibHOI)

YMeHue oOBSCHSATH CBSI3b MOJIOKEHUs 31eMeHTa B I[lepuogmdeckoit

CUCTEME C YHUCIIOBBIMHU XApaKTCPpUCTUKaMHU CTPOCHUSA aTOMOB

5 XUMHUYECKHX OJIIEMEHTOB (COCTaB M 3apsan sapa, oO0Ilee YHCIo
3JIEKTPOHOB), PACHPEEICHUEM DJJIEKTPOHOB TIO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KA U KalbLUs
[IpencraBnenne 0  MEPUOAMYECKONW  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX BJIEMEHTOB (paJnycC aTroMma, 3JIEKTPOOTPHUIATEIbHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX MEpUOJAX U IJIABHBIX
MOATPYIIax) ¥ 3JICKTPOHHOTO CTPOCHUS aTOMa
7 YMenue knaccupuiupoBaTh:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHYECKHE PEaKIuu
8 YMeHue ornpenensiTh:
g1 BaJICHTHOCTh U CTENECHb OKHUCIICHUS XUMHUYECKHX DSJIEMEHTOB, 3apsii
' HOHa
2o BHJT XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B
. COETMHEHUSIX
8.3 XapakTep cpeibl B BOJAHBIX PACTBOpaxX BEHIECTB (KHCIOT, OCHOBAHHUH)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (U3NUECKUE M XUMUYECKHE CBOMCTRA!
NPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOIOpOA, rpadur, ammas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaui, MarHuu,
KaJIbIIUH, aTFOMUHUM, JKEJIe30)
CIIOHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX pPacTBOPOB (BOIA,
aMMHaK, XJIOPOBOJOPOJl, CEPOBOJOPOJN, OKCHUIBI U THUAPOKCUIbI
97 metamoB [-IIA rpynn, amomunus, menu (II), uunka, xeneza (Il u
' I11), oxcuner yrinepona (II u IV), kpemuust (IV), azora u dhocdopa (111
u V), ceppr (IV m VI), cepHucras, cepHas, a30THCTas, a30THasd,
(dbocdopHas, yroiapHas, KpeMHUEBAsE KUCIIOTA U MX COJIH)
9.3

IMPOTHO3UPOBATH n XapaKTCPpHU30BaATb CBOMCTBaA BCHICCTB B




3aBUCMUMOCTH OT HMX COCTaBa M CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKIUil, B

10
TOM YHUCJIE:
10.1 peaxiuii HFOoHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOJTBEPKIAIOIIUX TeHETUYECKYI0 B3aUMOCBSI3b MEXKy HUMHU
11 YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH
11.2 MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00HEM Ira3oB
114 M0 YpaBHEHUSM XHUMHYCCKHX PEAKIUH W HAXOIUTh KOJIHYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOIYKTOB PEaKIIUN
12 Brnanenwue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO TO3HaHWs  (HaOJO/eHuE,
121 U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE) MTPU U3YUCHUU BEIIECTB U
' XUMHUYECKHUX SBIICHUH; yMeHue chopMmynaupoBaTh MpodieMy u
MPEIIOKHUTH MMyTH €€ PEIICHUS
122 O0e3omacHOl pabOTBHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' nocyAou U 1abopaTOpHBIM 000pyAOBaHUEM
npaBHJIaMu 0€30MacCHOTO OOpAIEHHS C BEIIECTBAMH, HCIIOIb3yEeMbIMU
B TMOBCEJHEBHOW KU3HU, MPABUJIAMH TTOBEACHUS B LIEAX COCPEKECHUS
123 3I0pOBbSl U OKpY’KalOILllel MPHUPOIHOM Cpeapl; MOHMMaHUE Bpena
' (omacHOCTH) BO3JECUCTBUS HA >KHUBBIE OPTraHU3MBbl ONPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS M MPEIOTBPALICHUS WX BPEIHOTO
BO3JICCTBHUS
3 Hannune mpakTHYeCKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIEIYIOIINX XUMHYECKUX IKCTIEPUMEHTOB:
131 M3y4YeHHE U onucaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

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




WUTIOCTPUPYIOLINE MPU3HAKY TPOTEKAHNUS XUMHUUECKHUX PeaKIii

13.2

M3y4YeHHe CIIoCOOOB pa3elieHHus cMecen

13.3

IMOJYYCHHUEC KHUCJIOpOoAa HW H3YUYCHHUC Cro CBOfICTB; IMOJIY4YCHHUC
BOAOpOJa U M3YUCHUC €TO CBOﬁCTB; MOJIYUCHHUC YTJICKHUCJIOTO ra3a nu

M3Yy4YEHHE €ro CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4YeHUe ero CBONCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MacCOBOWM JOJeH

pacTBOPEHHOTO BELIECTBA

13.5

TIPUMEHEHNE WHIAKATOPOB (;makmyca, METWIOpaHXKa 54
(dbenondranenHa) s ONMpENEICHUS XapaKTepa Cpeabl B PacTBOpax

KHCJIOT U HIeJ04ei

13.6

WCCIIEZIOBAHUE M ONHCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yYEHHE B3aUMOJICHCTBUS KUCIOT C METaLIaMH,
OKCHIaMH  METAJUIOB,  PacTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBaHMSIMHU, COJISIMHM, TIOJy4CHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHWE OJIHOTO MeTallla JpYyrMM U3  pacTBopa  COJIH;
HCCleIoBaHNEe aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

LIMHKA

13.7

pelieHne YKCIePUMEHTAIBHBIX 3a7a4d 1Mo TeMaM: « OCHOBHBIE KJIaCcChI
HEOPraHUYeCKUX COEMHEHMI; «INEKTPOIUTUYECKAS
oucconuanusy; «BaxkHedmme HEMETaUIbl W HUX COECOUHEHHSY,

«Baxneinye MeTajIbl U UX COCTUHEHUS

13.8

XUMHAYECKHE  OKCIICPUMEHTBI,  WUIIOCTPUPYIOIIUE  MPU3HAKH
MPOTEKaHHs PEaKIii MOHHOrO OOMEHA;, KAaueCTBEHHBIC PEaKIMU Ha
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpax HOHBI: XJIOPHA-, OpPOMHII-,
wonun-, cymbdar-, docdar-, kapOOHAT-, CHIHKAT-aHUOHBHI,
THPOKCU-HOHBI, KATHOHBI aMMOHUS, MAarHUs, KaJIbI[Hs, aTIOMUHHS,

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

14

YmMmenue:

14.1

NpPEACTaBIIATh Pe3yJabTaThl dKCIIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaONMIl M BBIBIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABIMBAThH CBSI3U MEXK]y PEaTbHO HAOIIOaeMBIMU XUMHUYECKUMU
SBJICHUSIMU U MPOIIECCaMU, MPOUCXOAUIMMHI B MaKpO- U MUKPOMHDE,

OOBSICHATH IMPUYIHUHBL MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 11O XUMHUHU

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKAaHUSA

HepBOHaanLHBIe XUMHNYCCKHEC ITIOHATHUA

1.1

UucTsie BemecTBa u cMecu. CriocoObl pasjiesieHus: cMecei

1.2

ATOMBI H MOJICKYJIBL. Xumuueckue diieMeHThl. CHMBOJNBI  XUMHYECKHX

3JICMCHTOB. HpOCTI)Ie K CJIOKHBIC BCIICCTBA.

1.3

XumMuueckas (bopMyna. BanentHocTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAss aToMHAas Macca.
OTHOCHUTENbHAS MOJICKYJIAIpHAss Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHUN

1.5

KonmuectBo BemectBa. Mosib. MonsipHas macca. MonsipHblii 00bEM Ta30B.

Bzanmocss3b KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AMHUI] BEIECTBA

1.6

dusnyeckrue W XUMHYECKHE SBJICHUS. XHMHYSCKas peaKkuusa Hu eé IMIPHU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEIIECTB. XUMUUECKHE YPaBHEHUS

Ilepnonnueckuil 3akoH u llepuoguyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucremMa XUMUYECKUX 3eMeHToB [[. 1.
Menpeneesa. Ilepuonsl u rpynnsl. @U3H4eCKUd CMBICI NOPAIKOBOIO HOMEDA,

HOMCPOB IIEpHUOJa U T'PYIIIbI DJICMCHTA

2.2

Crpoenne atromoB. CocTtaB aToMHBIX snep. M3orombl. DnexkrpoHbl. CTpoeHue
JNEKTPOHHBIX  000JOYeK aToMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB

[Tepnonnueckoii cucrems! .M. MenneneeBa
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3aKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHUMHYECKHUX DJICMCHTOB MEPBBIX Tpex
NnepruoaoB, KaJlkud, KaJlbIUA (paz[I/cha aTOMOB, 3JICKTPOOTPULATCIIbHOCTH,
MECTATUIMYCCKUX W  HEMETANIMYCCKUX CBOﬁCTB) n HX COC)II/IHGHI/II\/'I B
COOTBCTCTBHMHN C IIOJIOKCHHECM DOJIICMCHTOB B Hepﬂonnqecxoﬁ CUCTEMEC U

CTPOCHUCM HUX AaTOMOB

Crpoenue BelniecTBa

3.1

Xumnueckasi cBs3b. KoBasieHTHas (MOJsIpHAasi MW HEMOJIApHAsi)  CBSI3b.

BHGKTpOOTpI/IHaTeJIBHOCTL XUMHNYCCKHUX JJICMCHTOB. HNonnas CBA3b.




MeTtamnmuueckas CBI3b

3.2

Tunel KpucTanaMuecKuX pemérok (aToMHas, HWOHHAsA, MeTauIndecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH M BHJIA

XUMHUYECKOH CBSI3U

Baxwueiime mnpeacTaBUTEM HEOPraHWYECKUX BemiecTB. Hemeraibl U ux

coequHEHM. MeTalibl U UX COSANHECHUS

4.1

Knaccuukanuss M HOMEHKIATypa HEOPraHWYECKHX COCIUHEHUN: OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIE) u
HecosieoOpa3yrolue; OCHOBaHMH (IIETOYM U HEpacTBOPUMBIC OCHOBAaHMSA);
KHCJIOT  (KHCIOpOACOAEp)Kalne | OCCKHCIOPOJHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CpETHUX M KUCIIBIX)

4.2

duznyeckue MW XUMHYECKHE CBOMCTBaA IMPOCTBIX  BCIICCTB-HCMCTAJIJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

du3nueckue W XUMHUYECKHE CBOMCTBA MMPOCThIX BCUICCTB-MCTAJIJIOB: JIMTHUAA,
HaTpu:A, Kajlusd, Marovgd W KaJlblOWA, aJJFOMHUHHA, KCJIC34a. SHGKTPOXI/IMI/I‘ICCKI/Iﬁ

PsA HAIPSDKEHUM METAJIIOB

4.4

du3znueckue U XMMHYSCKHE CBOMCTBA BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOZOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusznueckrue W XUMHUYECKHE CBOMCTBA OKCHAOB HemeTayioB: cepol (IV, VI),
azora(ll, IV, V), docdopa(lll, V), yrnepoga(ll, IV), kpemuusa(IV). Iloxyuenue

OKCHUJ0B HEMETAIJIOB

4.6

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

xene3a(ll, IIT). [Tonyyenue okcuI0B METAIIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAHMN M aM(OTEPHBIX TUIPOKCHUIOB (Ha MpUMEpe
TUIPOKCUIOB  aJIOMUHHS, Kene3a, 1uHKa). llomyuenme ocHoBaHuil U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOmue XMMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOW, (ocPOpHOHN, KpEeMHHUEBOU, yrojbHOU. OcobObie
XMMHUYECKHE CBONCTBA KOHIIGHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT.

[Tonyuenue kucimor

4.9

OO6mume xuMHUYECKHe CBOMCTBA cpeHux cotiei. [lomydenue comnei

4.10

[Monydenue, coOupaHHWe, pacloO3HABaHHE BOAOPOJA, KHUCIOPOAa, aMMHAKa,

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

4.11

[Tonyyenne amMMuaka, cepHOW M a30THOM KHUCIOT B IMPOMBINUIEHHOCTH. OOmme




CII0COOBI IMOJIy4YCHHA MCTAJIJIOB

4.12

I'emeTnyeckas CBA3b MECXKAY KilaCcCaMU HEOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

Xumudeckue PCaKIu

5.1

Knaccudukaiuss XaMHUUECKUX PEaKlUi 10 pa3IMYHbIM MPU3HAKAM: 110 YHCIY U
COCTaBy Y4YaCTBYIONIMX B PEAKIMU BEMIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYUECKUX YJIEMEHTOB

5.2

TennoBoii a3 dekT XUMUYECKON peakIi, TEPMOXUMHUYECKHE YpaBHEHHs. JK30-

U DHAOTEPMUYECKHE peaklny. TepMOXUMUUECKUE YPABHEHUS

53

OKHCIIUTEIBbHOBOCCTAaHOBUTEIBLHEIE pcaKkmuu. OKHUCIIUTEIX U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMs] W BOCCTAHOBIIGHHSA.  ODJCKTPOHHBIM  OanaHc

OKHCIUTEIIbHOBOCCTAHOBUTEIbHOM pcakuuun

54

Teopus snekTponuTHUecKoi aquccouuanui. KatuoHsl, aHHOHBL. DJIEKTPOJIUTHI U

HEDJICKTPOJINTEI. CuibHbBIE U c1a0bIe SJICKTPOJIMTEI. CreneHb JUucconuanummn

5.5

Peakiun woHHOTO OOMEHA. YCJOBHSI NMPOTEKAaHUs PEAKIMd MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUU

XHUMHS U OKpyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeJOBeKa. be3omacHoe
UCTOJb30BaHUE BELIECTB M XUMMUYECKUX peakuuil B j1abopatopun U OBITY.

HepBaH nmomMouib MnMpu XUMHYICCKUX 0XKOrax U OTPaBJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY’Kawlied cpeapl  (KUCIOTHBIE — JTOXKIH,
3arpsi3HEHUE IOYBBI, BO3[yXa U BOJOEMOB), CIIOCOOBI €ro MpeloTBPALCHUS
[Ipenenbnas ponyctumas koHueHtpauus BemectB (IIJIK). Ponp xumuum B
pelIeHUN HKOJOTHYECKUX TpolsieM. YCWwiIeHHe MapHUKOBOTO 3¢ dekTa,

paspymieHue 030HOBOI'O CJIOA

6.3

[Ipumenenue cepsol, a3ota, pocdopa, yriepona, KpeMHUS U MX COCTUHEHHH B
OBITYy, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIBLCKOM Xo3sicTBe. [IpuMmeneHue
META/UIOB M CIUIAaBOB (CTajb, YYTyH, IIOPATIOMHHHI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX COeAHEeHMA. [IoHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIC

CHOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE WCTOYHHMKHU YIIIEBOJAOPOAOB (yroyib, TPHUPOAHBIA Ta3, He(Th),

MPOYKTHI UX MepepadoTku (OCH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIC TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIEH, 3TaHOJI, TIIULEPUH, YKCYCHAs KUCIIOTa).

ITonsiTHE 0 OMOJOTMUECKH BaXKHBIX BCIICCTBAX: KHPAX, 6em<ax, YIJICBOAAX — M UX




POJIM B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o ¢popMysaM XUMHYECKUX COSTUHEHUI
7.2 Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM ypaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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