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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
KosnyecTBO 4acoB
Ne HanMeHoBaHMe pa3iesioB U DJIeKTPOHHBIe (HU(POBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3pnen 1. [lepBoHavabHbIe XMMUYeCKHE MOHATHSA
Xumusi — BaxkHasi 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmorexa [IOK
' MPAKTUYECKOU IeSITEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BemecTBa 1 xumudeckue 15 | bubmuoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. BaskHeiilnne npeacTaBuTe I

HEOPraHnIeCKUX BEeUIECTB

21 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka IIOK

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

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 00 5 | | bu6mmorexa [IOK

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

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

Hroro no paszneny 30

Pa3nen 3. llepuoanueckuii 3axon u Illepuoanyeckas cucrema xumudeckux iemeHToB . U. MenaeneeBa. CTpoeHHne aToMOB.

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDIE Pe€aKkIuu



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

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

bu6mmorexa [IOK

3.1 7
XUMHYECKUX djieMeHToB /I, 1. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma
XUMHUUYECKAsA CBI3b. Bu6 10K
HOJIMOTEKA
2 -
3 OxmcnmrensHo 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIUH
bu6mmorexa [IOK
J4! 1
TOro 1o pasiety > https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa LIOK
p p 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 DJIeKTPOHHbBbIE
HauMeHoBaHue pa3iejioB U TeM (uudpoBble)
Ne i/m P KoHTposbHbI IIpakTH4eckue op
NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
Pa3nen 1. BemecTBo M XMMH4YeCKHeE PeaKuNu
L1 [ToBTOpeHue u yroyOnenue 3HaHUN 5 1 bubmuorexa LIOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOMTHYECKAs JUCCOLMAIIHSL. 2 | | bubnmoreka [JOK
' XVMUYECKUE PEAaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X COeIMHEHHS
21 OOm1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bu6numorexa LIOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTHKa XUMUYECKIX
2.2 snemeHToB VIA ninbl. Cepa u eé 6 Bubmmorexa [JOK
’ TPYHTBL 6P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61as xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 1 bubmmorexa [OK
) PYTTBL ’ p https://m.edsoo.ru/7f41a636
COETMHECHHUS
OO6m1ast XxapaKTepruCTUKa XUMUYECKHIX
2.4 aneMeHToB [VA MIbl. YTIEpOa U 8 1 2 bubmmorexa [JOK
) . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS



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

Pa3gena 3. Mera/LiIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmwie cBoficTsa 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 cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJI0BEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 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 IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbBbIE
JlaTa
Ne uupposbie
Tema ypoka Konrpoabnsie | IlpakTuyeckue | H3Y4eHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI A
pecypchl

| [Ipenmet xumuu. Pois XuMUH B )KU3HU | bub6mnoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [ToHnsTHE O METOMAX MO3HAHUS B XUMUHU 1 bubmorera [JOK

A https://m.edsoo.ru/ff0d227e
[TpakTnueckast padbora Ne 1 «IIpaBuina

3 paboThI B 1ab0OpaTOpUU U IPUEMBI I bubnmoreka [JOK
oOpareHust ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM)

4 YucTteie BemecTBa U cMecu. CrocoObl 1 bu6mmoreka [JOK
paszeleHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2

5 «Pa3nenenue cmeceii (Ha mpumepe 1 Bubmmorexa [JOK

A . p P https://m.edsoo.ru/ff0d28¢c8
OYUCTKHU TOBApPEHHOU COJIH )»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJICKYIbI https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AJIEMEHTBI. 3HAKU | bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB https://m.edsoo.ru/ff0d2bed

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bu6morexa [JOK



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

https://m.edsoo.ru/ff0d2a6¢

bubmnoreka LIOK

9 A -
TOMHO-MOJICKYIVIPHOE YHCHHC https://m.edsoo.ru/ff0d2d50
3aK0H TIOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyia. BageHTHOCTh bubamorexa [OK
pMyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [{OK
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. Mojib. bu6mnoreka [IOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®uznyecKne 1 XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBuUs MPOTEKaHUS bu6nuorexa LIOK
XMMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubmuorexa [JOK
XUMHUYECKHE YPAaBHECHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmdecTBa, MacChl
17 BEIIIECTBA 10 YPaBHECHUIM XHMHYCSCKHUX bubmiorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peaKImii
Knaccudukanus XuMHYECKUX peaKIui
18 (coenuHeHus, pa3noKEeHHs bubmmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHHs, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIONeAncT. O600IIeHNe U Bubmmorexa [IOK
= ARCT. Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHU
20 KontponbHas padota Nel mo teme bubnunoreka [IOK



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

((BeHleCTBa U XUMHUYCCKUC PCAKIITNH»

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecsk razos. Coctas

bu6mmorexa [JOK

21 . K —
BO3AyXa. RUCTOPOL = SIICMEHT 1 https://m.edsoo.ru/ff0d448¢
npoctoe BeuiecTBo. O30H
dusnyeckre ¥ XUMHUUYECKIE CBOMCTBA
22 KHUCTIOpo/ia (peakluy OKUCIICHUS Bubmmorexa [IOK
poJa (peakt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CnocoObI TToTy4YeHHUsT KUCJIOPO/ia B
23 J1a00OPaTOPHUHU U IPOMBIIIIEHHOCTH bubmmorexa TIOK
patTop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHue kuciIopoia
TemoBoii 3¢ pexT xumuueckon
24 PEaKIINH, TIOHSATHE O bu6mmorexa [JOK
TEPMOXUMHUYECKOM ypPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
HAOTEPMUUYECKHUX PEAKIIUIX
Tomnuso (HedTh, yroab U METaH).
25 3ar 513H€f§1/16¢1;03 yxa CII0COOBI z:ro bubmiorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAIECHUS
[TpakTuueckas padora Ne 3 o Teme
26 «ITomyueHnue u cobnpanue KUCIOPOIa bubmiorexa HOK
y . P poa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €r0 CBOMCTB»
7 Bonopoa — anemMeHT u npocroe bubmnoreka LIOK
BelecTBO. Haxoxxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)3 du3nueckre U XUMUYECKHE CBOMCTBA bu6mmorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 ITo € 0 KMCJIOTaxX u CO
TUATHC O KHCTOTAX 1 COTX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHHst BOAOPOIa B bubnmnoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290

[TpakTuueckas pabora Ne 4 o Teme

bu6mnoreka [IOK

31 [Tomyuenue u coOupanue Bogopoaa
«romyaerme qu HHE BONOpOa, https://m.edsoo.ru/ff0d4f42
W3yYE€HHUE €ro CBONCTBY

1 MomnsipHblii 006EM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00b€Ma, KOJIu4ecTBa

33 BEIIlECTBA raza 1Mo €ro u3BECTHOM bubmorexa [OK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenus 00EMOB ra30B 10

34 ABHEHUIO pEeaKkiIMi Ha OCHOBE 3aKOHA brbmorexa [OK
yP . peaxtt = https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 du3nyeckne U XUMUYECKHE CBOMCTBA bu6mmorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonstue 00 bubmuoreka [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HachieHHbie

37 Y HEHACBIIIIEHHBIE pacTBOPHL. MaccoBas bubmorexa [TOK

B PaCTROPEHL- https://m.edsoo.ru/ff0d5b40
JI0JIs BEIlIECTBA B PaCTBOpE
[TpakTuueckas padota Ne 5 o Teme

18 «lIpuroroBienne pacTBOPOB C bubnuorexa [JOK
onpeacseHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

19 Kontponbhas pabota Ne2 o reme bub6nuorexa [IOK
«Kwucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupel: cocTaB, KacCUpUKALIUS, bu6mmoreka [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e

41 [TonydyeHue u XuMH4YECKHE CBOMCTBA bubnuoreka [IOK

KHUCJIOTHBIX, OCHOBHBIX U aM(I)OTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCHJIIOB

4 OcHoBaHMsI: COCTaB, KJ1accu(UKAIIHS, bu6mmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
13 [TonyyeHue u XUMHYECKUE CBOMCTBA bub6mumorexa [IOK
OCHOBaHHIM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosrydyeHne U XUMHUYECKUE CBOWCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCO(6LII) o ‘{)eHI/I}I XI/IMI/I‘{Z(I;)KI/IG bubmorexa HOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpaxTnueckas padota Ne 6. Pemnienne
47 AKCIIEPUMEHTAIIBHBIX 3a/a4 I10 TEME bubmuorexa [JOK
«OCHOBHBIE KJ1acChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COEIMHEHUN)
43 ['eneTndeckast CBSI3b MEXIY KJIacCaMH bu6morexa [JOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
Bbu6morexa [JOK
49 O06o01enre u cucTeMaTru3aus 3HaHuK
- H https://m.edsoo.ru/00ad9cb2
Kontponbhas padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX bubmoreia LHOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
[TepBbie MOMBITKU KIACCH(PUKAIIUU
51 XUMHYECKUX 31€MEHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
57 [lepuonnueckuii 3aKOH U bubnuoreka [IOK

HepI/IOI[I/I"IeCKaH CHUCTCEMA XUMHUYCCKUX

https://m.edsoo.ru/00ada52c
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anemenToB /I. 1. Menaeneera

53 Ilepuoapl, TpyIIbL, IOATPYIIIEI buGnnorexa [IOK
PHOBL, TPY - OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmnoreka [JOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000I0YeK
55 aTOMOB 3J1eMeHTOB Ilepuoguueckoit bubmiorexa HOK
proa https://m.edsoo.ru/00ada6bce
cucteMmsl /. 1. MeHnaeneeBa
XapakTepucThuKa XUMHUYECKOTO
56 BJIEMEHTA MO €0 MOJIOKEHUIO B bu6mmoreka [IOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenwne [lepuoguveckoro 3akoHa st
57 pa3BUTHUS HAYKH U npakTuku. J. U. bubmmoreka [IOK
MenneneeB — y4€HbIU, IEIAror U https://m.edsoo.ru/00ada96e
rpakiaHuH
Pesepsublii ypok. O000IIEHHE U
58 CI/ICTEMaTI/BZpI/ISI 3HaHUI / buGnnorexa [IOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHasi pabota
Konrtponsnas padora Ne4 o teme
59 «Ctpoenune aroma. XUMUYECKas CBI3b) bubmmorexa [IOK
P o ] https://m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepodHas paboTa
60 DNEeKTpOOTPULATEIBHOCTh ATOMOB bubmuorexa [JOK
XHMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnast xuMudueckast CBI3b bubmmorexa TIOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas nonsipHast XuMu4yecKas bubnuorexa [JOK

CBA3b

https://m.edsoo.ru/00adaab8g



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c

63 KoBasneHntHas HenossipHasi XuMu4eckas 1 bubmumoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6morexa [JOK
64 Crenen, oxuCeHus ! https://m.edsoo.ru/00adaec28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmorexa [JOK
1
66 OKHCIUTEIN U BOCCTAaHOBUTEIN hitps:/m.cdso0o.ru/00adb076
Pesepsubiil ypok. O0001mEHNE U
67 CHCTIe)MaTmZpHﬁ 3HaHI/I§l 110 TEME 1 bubmmorexa [IOK
1 https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMHUYECKas CBS3b
68 PesepBHblit ypok. O6001eHNE U 1 bubmuorexa [JOK
cUCTeMaTHU3aus 3HaHuHN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KUIIACC

KoJsn4yecTBo yacos DJIeKTPOHHbIE
JlaTa

Ne undposbie

Tema ypoka Kontpoasnsie | IIpakTnyeckmne | H3YYeHH
n/n Bcero oOpa3oBaTejibHbIE

padoThI padoThI A
pecypchl

IIepuoarueckuit 3aKoH.

1 IIepuonuueckas cucrema 1 bubnuorexa LIOK
XAMUYECKUX dieMeHToB /1. . https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3BMEHEHUU

2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1 Bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB

3 Knaccudukanmst 1 HOMEHKIaTypa | bubnmoreka [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Busl XuMU4ECKOM CBSI3U U THITBI 1 bubmuoreka [[OK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHast pabora Nel no reme

5 «IloBTOpEHUE U yriTyOieHHe 3HAHUH 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»

6 Knaccudukaruys xuMmuaeckux ) bubmnoreka LIOK
pEeaKIUii MO Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOMN

7 eakuu. [IoHsITHE 0 TOMOT€HHEIX U 1 Eubmiorexa OK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTEeHHBIX PEAKIIUIX
[TonsiTHe 0 XUMHYECKOM PAaBHOBECHH.

p bu6mmorexa [JOK

8 MDaKTOpBbI, BAMUSIONINE HA CKOPOCTh 1

XUMUYECKON PEAKLIUU U IIOJIOKEHUE

https://m.edsoo.ru/00adc28c
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XUMHYECKOTI'O paBHOBECUA

OKHCIIUTEIIbHO-BOCCTAaHOBUTEIBHEIE

bubmuoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTUYECKON
10 rncconuanunu. CUIbHEIE U Ca0ble bubmmorexa TIOK
A HHatHy. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMounrie ypaBHEHUS pEAKIINI bubmorexa LOK
yp peakdl https://m.edsoo.ru/00add448
XUMHYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE MPEACTABICHUN bubmorexa LOK
va[ https://m.edsoo.ru/00add5d8
00 AJICKTPOIUTUYECKON JUCCOIHAITIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIECHUN 00 bubmorexa LHOK
ped . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOIHAITIT
14 Tloustue o ruaponnse cojei buGnnorexa [IOK
P hitps:/m.eds0o.ru/00add9d4
15 O06o0061IeHNEe U CUCTEMaTHU3aITHS bubmuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «Pertrenue DKCIIEPUMEHTAILHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3a7a49y
Kontponbnas padota No2 o teme
17 «DNEKTPOIIUTHUECKAS TUCCOIIHAIINSA bubmorexa LOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»
OO6m1as XxapakTepuCTHKA TajJOTeHOB.
18 XHUMHYECKHE CBOMCTBA Ha IIPUMEPE bubnmorexa LHOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTA, bu6mmorexa [JOK
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XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,

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

MIPUMEHEHHE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITonyueHne COJISTHOM KUCIIOThI bubmmorexa [JOK
Y B . ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUU, eCIIM OQUH U3 bubmmorexa IIOK
p ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO0mas xapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUN CEPBHI.
” Haxoxpaenue cepbl 1 €€ coeluHeHU bubnuorexa [IOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBo0po/1, CTPOCHUE, bubnunoreka [JOK
(u3nuecKkre U XUMUIECKUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHasi KMCIIOTA,
25 (u3nyecKre U XUMHUYECKUE CBOKCTBA Bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHWMHUYECKUE PEAKIINH, JIEIKALUE B
OCHOBE IIPOMBIIIIEHHOTO criocoba
26 MOJTYYEHHS] CEPHOM KHUCIIOTHI. bubmuorexa [JOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpeibl COeAMHEHUSIMU
cepbl
7 Breraucienne MaccoBoi 10N BEIXO4a bu6mmorexa [JOK
NPOAYKTa peaKk https://m.edsoo.ru/00adec8a
28 OO0mas xapakTepucTUKa SJIEMEHTOB bubnmnorexa [JOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHe
B IIpHupoe, Gpuznyeckue u
XMMHYECKHE CBOMCTBA

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

AmMEaK, ero pu3udecKue u

29 XHUMHYCSCKHUE CBOMCTBA, IIOJIYUYCHHUE U bubmotera [JOK
’ y https://m.edsoo.ru/00adf004
IPUMCHCHUE
[IpakTuyeckas padora Ne 3 o Teme
30 «ITonyuenne aMMHaKka, U3y4eHHE €ro bubmotera [JOK
. Y Y https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KuciI0Ta, €€ GU3nvIecKue u bubmnoreka LIOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHHS B KQ4eCTBE MUHEPATBHBIX

32 00peHmii. X MMHUYECKOE bubmiorexa HOK
yHoOp ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCOUHCHHUSIMH a30Ta
®docdhop. Okcupa dhochopa (V) u

33 cpoc:li))o pHasI KI/ICJI((l))Ta q)q)yll)m(qezmne u bubmmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOUCTBA, MOTyYEHNE
Hcnons3oBanue gocaToB B

34 KauecTBE MUHEPATbHBIX YAOOPEHUH. bubnuoreka [JOK
3arpsi3HeHUE PUPOIHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacripocTpaHeHHE B

35 pu z e (I;)I/ISI/II‘)ICCKII)/IC 1 XUMHYECKHE bubmorexa T[IOK

P ? AC, https://m.edsoo.ru/00adfd9c
CBOMCTBA
Okcupael yriaepoaa, ux (pusndeckue u
AAbL YTIEp Hﬂ ¢ bubmnoreka LIOK
36 XMMHUYECKHE CBOMCTBA.

DKOJIOTHYECKHE TPOOIIEMBI,

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



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

CBsI3aHHBIE ¢ OKcuaoM yriaeposa (IV)

37 VYronbHas KUCIOTa U €€ CONu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpaxTuyeckas padora Ne 4 o Teme

18 "ITosrydyeHue yrieKucioro rasa. bubnuorexa [IOK
KauectBennas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHUS 00
39 OpraHMYEeCKUX BEIECTBAX KaK O bubmnorexa [IOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIIIepoaa
40 Kpemuunii u ero coequHeHust bubmmorexa 0K
P https://m.edsoo.ru/00ac080a
[Ipaktuyeckas pabora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
«Baxueie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHHUS»

KonTtponbHas padora Ne3 mo teme
. bu6mmoreka [IOK
42 «BaxxHenme HeMeTalibl U UX
https://m.edsoo.ru/00ac0e18
COCTMHEHHUS
OO6m1ast XxapaKTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJIIOB.

13 MerTtannudeckas CBSI3b U bu6mmorexa [JOK
MeTaJuTnyecKas KpUuctajuinyeckas https://m.edsoo.ru/00ael03e
pemérka. Pu3nvyecKre CBOMCTBA
METaJJIOB
XuUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEeKTPOXUMHUUECKUN Psif

HaIpsHKEHNUH METaJUIOB

https://m.edsoo.ru/00ael1156
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OO6mmme cmocoOb! MOTyYeHUS
MCTAJIJIOB. CHHaBBI. BBI'—II/ICJ'IGHI/IS[ 10

45 aBHEHUIM XUMUYECKUX PEAKIINN bubmorexa HOK
M PCaKHuH, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MpUMeECH
46 TlousTue o0 KOppo3uU METAIIIOB bubmiorexa HOK
PP https://m.edsoo.ru/00ae1278
bubmnoreka LIOK
47 eJIo e MeTa
IHenoumpre MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcHIbl ¥ THIPOKCUIBI HATPUS U bu6mmorexa [JOK
Kajausa https://m.edsoo.ru/00ae14b2
49 [lemouno3eMenbHbIE METAIIIBI — bubmuoreka [JOK
KaJbIANA Y1 MarHui https://m.edsoo.ru/00ael5¢e8
50 Baxneiime coequHEHNS KaJIbIUI bubmiorexa LOK
A 1 https://m.edsoo.ru/00ael5¢e8
51 O000I11IeHNE U CUCTEMATU3ALIIUS
3HAHUHU
57 JKécTkocTh BOJIBI M CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKEécTKOoCTh BOJBI 1 METOBI €€ bubmotera [IOK
" https://m.edsoo.ru/00aclae8
YCTpaHECHHS
bu6mmorexa [JOK
54 A 7|
TTHOMUHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka [IOK
55
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 eneso nommoreka 11O

https://m.edsoo.ru/00ac1d86
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OKcupl, THIPOKCUIBI U COJIH XKeye3a

bu6mmorexa [JOK

37 (IT) u xenesa (III) https://m.edsoo.ru/00ae35¢e6
53 O06o0011eHNEe U CUCTeMAaTH3aIUs
3HaHUI
IIpakTuyeckas pabora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
«BaxHenmme MeTajIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHHUSI»
Brluncnenus no ypaBHeHHUSIM
XUMHUYECKUX PEAKLUMI, €CIIH OUH U3
60 pEareHTOB JIaH B U30BITKE WIIN bubmnoreka IJOK
COJICPKUT ITpUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM 1011 BBIXOJA MPOAYKTa
peakuuu
61 O0001IeHre 1 cUCcTeEMaTU3aIUI
3HaHUN
KonTponbhas padota Ne4 o teme
62 «BaxxHenme MeTaJljIbl U UX
COCTMHECHHUSI»
63 BemectBa u marepuaisl B bu6nuorexa LIOK
MOBCEIHEBHON KU3HU UeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE bubmuorexa [JOK
OKpYKaroliei cpeapl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perienuu bubnuorexa [IOK
9KOJIOTUYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
PesepBHelil ypok. O600ICHHE 1 bubnunorexa [JOK
66 .
CHCTEMATHU3AaLNs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O600meHIE 1 bubnuoreka [IOK



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

CHCTEMAaTH3aINs 3HaHUH

https://m.edsoo.ru/00adb33¢

68 PesepBHelil ypok. O600ICHHE 1

CUCTeEMaTU3alusg 3HAaHUU

bubmuoreka [{OK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



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

IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI

8 KVIACC

Kon
NPoBEPsIEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nporpaMmmMbl OCHOBHOI'O 001ero oﬁpasonannﬂ

1

IIo Teme: ((HepBOHa‘-IaJIBHLIC XUMHNYCCKUC ITOHATHUSA»

1.1

PaCKpbLIBaATh CMBICJI OCHOBHBIX XHUMHWYCCKUX HOHATHH: aToM,
MOJICKYJIa, XUMHYECKUH 3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMech (OMHOPOJHAsS W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAsI aTOMHasT W MOJIEKYJIsIipHAs Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSPHAs Macca, MaccoBas MO XUMHYECKOTO
DJIEMEHTa B COCJMHEHWH, MOJISIPHBIA OOBEM, XMMHUYECKas peakiius,
KknaccuuKanus — peakiMid: — peakIUu  COCAMHEHUS,  pPeaKluu
pa3NoKEHUs, PEAKIUU 3aMElICHHs, peakuud oOMeHa, 0JK30- U
SHIOTEPMUUYECKHE PEaKIMH, TEIUIOBOM 3(deKT peakmuu, pacTBop,

MaccoBas J0JI BEIICCTBA (HpOLIeHTHaH KOHLIGHTpaI_II/ISI) B paCTBOpPC

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XWUMHWYCCKUX MMOHATHI H

IMPUMCHSATE OTHU IMMOHATHS ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHI/H‘/i

1.3

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY U COCTaBjieHHs (opMyll

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUSA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOI0 Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCTUHEHUIX

1.6

KJIacCU(PUIMPOBATh XMMHUYECKHE peakiuuu (M0 YHCIy MU COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI

BCIICCTB

1.8

BBIUUCIIATE MACCOBYIO JOJHO XHMHUYCCKOTO 3JJICMCHTA IIO (I)OpMyne




COEIUHEHHS,

1.9

BBIYUCIIATE MaCCOBYHO JOJIIO BEHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METObl MO3HAHUA — HaOII0eHHeE,
U3MEpPEHHE,  MOJCIMPOBaHUE,  OKCHEPUMEHT  (peajibHbld U

MBICJICHHBIN )

[To Teme: «BaxkHeilmue npeACTaBUTEIM HEOPTAHUUECKUX BEIIECTBY»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHATHH: OKCH I,

KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OTpEeAENATh MPHUHAJIEKHOCTh BEIIECTB K OIpPEeNeIEHHOMY Kiaccy

COCIMHEHHMH 10 (hopmyiam

23

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPraHUYCCKUEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOLIME XHMHUYECKHE CBOMCTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXkIasi OMHUCAHHE MpUMEpaMu

MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKHX PEaKIIHi

2.5

IMIPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU TMPOTCKAHUA XHUMHYCCKUX

MIPEBPALICHUH B pa3JIMYHbIX YCIOBUIX

2.6

CIIeNOBAaTh TNpaBWJIaM IOJB30BAHUS XUMHYECKOM TIOCYylOW U
na0opaTOpHBIM 00OPYAOBAaHHEM, a TAKXKE IpaBWiIaM OOpaleHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIMSMH IO BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOIOPOAA U KHCIOPOJA), NMPUTOTOBIICHUIO
pacTBOPOB C OMNpPENeNEHHOW MaccoBOM J0nell pacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBATH U MPOBOJIUTH XUMHUECKUE IKCIIEPUMEHTHI T10
paclo3HAaBaHHUIO PAcCTBOPOB INEJIOYEH M KHUCIOT C IOMOIIBIO

MH/IMKATOpPOB (JIakKMYC, (heHOIPTaNeHH, METUIOPAHXK U APYTHUE)

2.7

IIPOBOJUTH PACYETHI II0 YPABHEHUIO XUMUYECKOU pEaKIuu

ITo Teme: «llepuoguyeckuii 3akoH u Ilepuonmueckas cucrema
xumuueckux snemeHToB [[. M. MenneneeBa. CTpoeHuE aToMOB.

Xumudeckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC PCaKum»

3.1

PaCKpbIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHSTHH: AApO aroma,
ANIEKTPOHHBIA CJIOM aToma, aTroMHas OpOWTadb, paguyc aroma,
XUMUYECKas CBSA3b, IOJIApPHAs M HEMNOJIApHAs KOBAJCHTHas CBSA3b,

3JIEKTPOOTPUIATEIBHOCTh, HOHHAs CBSA3b, HWOH, KAaTHOH, aHMOH,




CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTB XHUMHUYCCKUEC IJICMCHTHI

3.3

OIMMCHIBATh M XapaKTepu3oBaTh TaOMUuHyr Qopmy [lepuommueckoii
CUCTCMblI XUMHUYCCKUX OJJICMCHTOB: pPA3JIMUaTh IIOHATHA «TJIaBHAAd
noarpynmna (Arpymma)» u «mnobouyHas mnoarpymnma (brpymma)y,

«MaJjbie» B «OOJIBIITHE NEpUOabI

34

packpbiBath cmblci Ilepuoguyeckoro 3axkona J[.M. Menneneesa:
JEMOHCTPHUPOBATh IOHUMAHUE MTEPUOTUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIEMEHTOB OT UX IMO0JoXeHusa B Ilepuonnueckoi

CUCTEMC

3.5

COOTHOCUTh  OOO3Ha4YeHHUs, KOTOpble HMEIOTCA B  TabmuIe
«Ilepuoguyeckass  cucreMa  XHUMHYECKHX  dnemeHtoB  J[.U.
MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsn sjapa, oOiiee 4Yucio

3JIEKTPOHOB U pacHpeiesICHUE UX MO AIEKTPOHHBIM CIIOSIM)

3.6

OIpPCACIATh CTCIICHDb OKHUCJICHUA SJIEMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

OTIpEeENATh BHUJA XUMHUYECKOM CBA3M (KOBaJeHTHas M HWOHHAs) B

HCOPTraHNYCCKUX COCIUHCHUAX

9 KUIACC

Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

1

ITo Teme: «BemiecTBo 1 XUMHUUYECKas peaKknuus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TOHSATHI: pacTBOD,
AIEKTPOJUTHI, HEAIEKTPOIUTHI, JJICKTPOIUTHUECKAs IUCCOLMALINS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOEe paBHOBECHE,
oOpaTtumMbIie u HeoOpaTUMbIe peakiuu,
OKHCIIUTETbHOBOCCTAHOBUTEIbHbIE peakuuu, OKUCJIUTEb,
BOCCTAHOBUTEb, OKHCIEHHME W BOCCTAaHOBJICHHE, aJUIOTPOIIHS,
aM(OTEepHOCTh, XHUMHYECKas CBA3b  (KOBAJICHTHAs, HOHHAas,
MeTalju4eckas), KpUCTAJUIMUECKas peméTka, CIUIaBbl, CKOPOCTb

XUMHUYECKON peaKInu




1.2

HWIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHYCECKHUX MMOHATHUA H

MPUMCHATDH 3TU IMOHATHS ITPU OMMUCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHMS D3JIEKTPOJIUTHUECKON IHUCCOLMALMU KHCIIOT,
LIEJIOYEH M COJIEHM, IOJIHBIE M COKpAlI€HHBIE YpPAaBHEHUS pPEAKUUN

HOHHOr0 00OMeHa

1.4

PaCKpbIBATh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKI_II/Iﬁ

MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakuil

1.5

IIPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKON pEeaKINU

Ilo temam: «HemeTamnbpl U UX coeguHEHUSI» U «MeTaibl U UX

COCOUHCHU

2.1

XapaKTepu30BaTh (OMUCHIBATH) 00ILIME U crielM(PUIECKIEe XUMUYECKUE
CBOMCTBAa NIPOCTBIX M CIIOXKHBIX BEHIECTB, MOATBEPXKAAsl ONUCAHUE
[IpUMEpaMu MOJIEKYJISIPHBIX U HMOHHBIX YPABHEHHUM COOTBETCTBYHOIINX

XUMHUYECKUX PEaKIUi

2.2

COCTAaBJISITb YpPaBHCHHA peaxunﬁ, MMOATBCPKAAIONIUX CYHIECCTBOBAHUC

TeHETUYECKOH CBSI3U MCKAY BCHICCTBAMU PA3JIMIHBIX KIIACCOB

23

MMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXXHOCTH HPOTCKAHUA XUMHUUYCCKHUX HpeBpameHHﬁ B Pa3JIMYHBIX

YCIOBHAX

24

ClIeZIOBaTh NPaBWJIAaM  IIOJIb30BAHHMSI XUMHUYECKOH TIOCYIOW W
mabopaTOpHBEIM O00OpYJOBaHUEM, a TAKXKe IMpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHMSMH IO BBITOIHEHHIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOUpPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOro ra3a)

2.5

MPOBOJUTh PEAKIMH, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYyTEM XJIOPHI-,
Opomun, wuomua, KapOonar, ¢docdar, cuwnmkar, cyiabdar,
THJPOKCUIMOHBI, KATHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPaX HEOPraHMYECKUX BEIIECTB

[To Teme: «XuMUS U OKPYIKAIOIIAsI CpEay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX XHMuYeckux mnoHstuid: [IJIK

BCHICCTBA, KOPPO3UAd MCTAJLJIOB

3.2

NMPUMCHATb OCHOBHBIC OIICpallun MBICJIUTEIBHON JEATEIbHOCTH —

aHaJM3 W CHHTE3, CpaBHEHHE, O00OIIEHHE, CHUCTEMAaTH3AIMIO,




BBISIBIICHUE TPUYUMHHO-CIEACTBEHHBIX CBSI3ed — I W3Y4YEHUS
CBOMCTB BEIECTB U XUMHUYECKHUX PpEAKIUH; E€CTECTBEHHOHAYYHbIE
METOABbl TO3HAHUSA — HaOIIOJEHUE, W3MEpPEHHUE, MOJEITUPOBAHUE,

AKCIIEPUMEHT (peajbHbI U MBICJICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

8 KUIACC

Kon

HpOBepHeMblﬁ JIEMEHT COA€CPKaHUSA

1

HepBOHaanLHBIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumuu. Ponb XMMHM B KM3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tema u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

IlonsTrue o MeToax MO3HAHMUA B XUMUM. UHCTHIEC BEIIECTBA U CMECH. CnocoObl

paszaeneHust cMecen

1.3

ATOMBI W MOJICKYJIBI. XnuMuueckne »diieMeHTBl. CHMBOIBI XHUMHYECKHX

QJICMCHTOB. HpOCTBIG n CJIOKHBIC BEIICCTBA. ATOMHO-MOHGKYHHPHOG YUCHHUC

1.4

XuMu4deckas (bopMyﬂa. BanmeHTHOCTE aTOMOB XMMHYECKUX 3JIECMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTtaBa BCIIICCTB. OtHoCHUTENbHAS aTOMHas Mmacca.
OTHOCHUTENIbHAS MOJICKYJISIpHAdg Macca. MaccoBas 107151 XUMHAYECKOTO 3JIEMEHTA

B COCIMHCHHNHA

1.5

KomnuectBo BemectBa. Mosb. MosspHas macca. B3aMMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacuérel mo dopmynam

XUMHYECKHUX COCIUHEHUN

1.6

du3nueckue U XUMHYCCKHE SBIICHUS. XHUMHUYCCKas peakuug u eé IMPU3HAKH.
3aKoH COXpPaHCHUA MACChI BEIICCTB. Xumudeckue YpPaBHCHUA. KJ'IaCCI/I(bI/IKaI_II/IH

XUMHUYECKHUX PeaKIuii (COSTUHEHMSI, PA3I0KEHHUs, 3aMEIIeHUs, O0OMEeHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYA0M, C TpaBUJIaMHU
paboTrel B JabopaTopur W mpuéMamMm oOpamieHus ¢ Ja0opaTOPHBIM
o0opysoBaHHEM, H3yYe€HHE H ONHCaHHE (U3MUECKUX CBOWCTB 00pa3loB
HEOPraHUYeCKNX BEIIECTB, HaOMIOJCHHE (U3NMYECKUX (TUIaBIICHHE BOCKA,
TasHUE JIbJla, paCTUpaHUE caxapa B CTYIKe, KUIIEHUE M KOHJIEHCAIUS BOJbI) U
XUMUYECKUX  (TOpEHHE CBEYH, TMPOKAJUBAHUE MEIHOM  IMPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) sIBJIEHUH, HaOMIOJeHHEe M OINMCaHue
MPU3HAKOB MPOTEKAHUS] XUMHUYECKHUX peakiuil (pa3jokeHue caxapa,
B3aMMO/JICIICTBHE CEpHOM KHUCIOTBI C XJIOPUIOM Oapusi, paslioKeHHe
runpokcuna menu(ll) mpu HarpeBanuu, B3aMMOJCICTBHE Kee3a ¢ PaCTBOPOM

cosu meau(ll), uzyuenue cnocoboB pazgeseHust cMecel (¢ TOMOIIBI0 MAarHuTa,




(¢bunpTpOoBaHUE, BBIMAPWBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBEACHUE
OUYHMCTKHY TTOBAPEHHOU COJIM, HAOIIOICHIE U OTICAaHKEe PE3YIbTAaTOB MMPOBEICHUS
OTBITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAaHEHHS MAacChl, CO3JaHHE MOIEIei

MOJIEKYT (IIIapOCTEPIKHEBBIX )

Baxwueiine MNPpEACTAaBUTCIIN HCOPTIraHNYICCKUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kuciopon — anemMeHT U mpocToe
BemecTBo. Haxoxnenue kuciaopoja B mpupojie, GpusnMueckue M XMMHUYECKUe
cBoiictBa (peakiuu ropenus). Oxcuzapl. IIpumenenue kuciopona. CrocoObl
NOJYYEeHUsI KHCIOopoJa B JabOpaTOpHM M MPOMBIIIIEHHOCTH. Kpyroopor

kucnoposa B mpupojie. O30H — aioTporHas MoIupuKaius KUCIopoaa

2.2

TennoBoii 3P PexT XUMHUUECKON peakuu, TePMOXUMUYECKUE YPaBHEHHUS, IK30-
U SHAOTEPMUYECKUE PEAKIMU. TOIUINBO: yroJib U METaH. 3arpsA3HEHUE BO3/1yXa,

YCUWJICHHE MTApHUKOBOTO 3¢ (deKTa, pa3pyIieHue 030HOBOTO CII0sI
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Bonopon — anemeHnt u mpocroe BeniecTBo. HaxoxxneHne Bomopona B NMPHUPOAE,
¢u3nyecKkue W XHMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOObI IOTyYeHHUS.

Kucnore! 1 conun
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Mossipablii 00bEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM

2.5

®dusznyecknue CcBOMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpEI.
HaCBIH_[CHHLIe N HCHACBIIICHHLIC PACTBOPBLI. PaCTBOpI/IMOCTB BCIIECCTB B BOJC.
MaccoBasg 40711 BellecTBAa B pacTBope. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBaHus. Poib pacTBOpoB B MpUPOJE U B KM3HU uenoBeka. Kpyroropor
BOABl B Mpupoje. 3arps3HeHue NpUpoaHBIX BoA. OXxpaHa U OUHCTKa

IMPHUPOJIHBIX BOJ

2.6

Knaccudukanmst Heopranumdeckux coequHeHnid. Oxcunapl. Kinaccudukarus
OKCHJIOB: cosieoOpa3yrome (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIE) W
HeconeoOpasytomme. Homenknarypa okcuaoB. Duznyueckue M XUMHYECKHE

cBolcTBa OKCUAOB. IloyueHne okcuaoB

2.7

OcnoBanmst. Knaccudukanuss ocHoBaHMA: IIENOYM U HEPACTBOPHMBIE
ocHoBaHus. HoMenknarypa ocHoBaHWi. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHuil. [lomydyenune ocHOBaHUN

2.8

Kucnotsl. Knaccudpukamus kucnor. Homenknatypa kucinor. @Ousnueckue u
XUMHYECKHE CBOMCTBa KHCHOT. Psn aktuBHOCTH MeTamnoB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coseil. @U3NYECKHE M XUMUYECKUE CBOMCTBA COJIEH.

[Tonyuenue cosen




2.10

I'enetnueckas CBA3b MCXKAY KilaCCaMU HEOPraHUYCCKUX COG,Z[I/IHeHl/If/'I

2.11

XUMUYECKUN  DKCIIEPUMEHT: Ka4eCTBEHHOE  OINPEIEICHHE  COIEPIKaHUs
KHUCJIOpOAa B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclo3HaBaHHE U H3YUYECHUE
CBOMCTB KHCIOpOJa, HAOIIOJeHHE B3aUMOJECUCTBUS BEILECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHHS W NPEKPAILEHUS TOPEeHUs (TI0%kKapa), 03HAKOMIIEHHUE C
oOpa3llaMu OKCHUJOB W OIMCAaHUE WX CBOWMCTB, NOJIy4eHHE, COOUpaHUE,
pacro3HaBaHME U HM3Y4YEHHE CBOWCTB BOJOpOJa (rOpeHue), B3auMojeicTBhe
BojopoAaa ¢ okcuaom meau(Il) (Bo3aMOKHO MCTIOIB30BAHKME BHIEOMATEPHATIOB),
HaOmozeHne oO0pa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEOBaHUE
0CcOOEHHOCTEH pacTBOpEHHs] BELIECTB C Pa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOW JOJIEH pPACTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBUE BOJBl C MeETalIaMM (HAaTpUEM U KajbLIUEM)
(BO3MOYKHO HCHOJb30BAaHUE BHUJCOMATEPHAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIOT M IIeJIouedl C IOMOUIbI0 HMHIUKAaTOPOB, HMCCIeI0BaHHE OOpa3lioB
HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIACcCOB, HAOJIOJEHUE W3MEHEHUS
OKpPAacKM HWHIMKATOPOB B pacTBOpax KHUCIOT U IIeN0Yel, u3ydyeHue
B3aumoeiictBus okcuga menu(Il) ¢ pacTBopom cepHON KHCIIOTBI, KUCIOT C
MeETaJUIaMM, PEAKLIUI HEUTpaIM3aL1H, [TI0OJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO METaula JAPYTMM M3 pacTBOpa COJIM, pELICHHE
SKCIIEPUMEHTAIBHBIX 3a/1ay Mo TeMe «BakHelmue kiacchl HEOPraHUYECKUX

COCTMHEHUI

[lepuonnueckuit 3akoH u [lepronnueckas cucTeMa XUMHYECKUX AJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINHN

3.1

[lepBble TOMBITKM KJIACCH(UKAINM XMMHUYECKUX 3JIeMeHTOB. I[loHATHEe O
IpyNIax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE U MIETOYHO3EMENbHbIE METaJlIbI,
raJIOr€Hbl, MHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble 00pa3yioT amM(pOTepHbIE

OKCHUJbI U THAPOKCHUIbI

3.2

[Tepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKUX dy1eMeHTOB [1.1.
Meneneesa. Koporkonepuonnas u JUIMHHOTIEpHOHAS bopmbl
[lepuonuueckoit cucrtembl xuMHueckux oanemeHtoB J[[.M. Menneneena.
Ilepuonsl u rpynmbl. PU3MUECKUN CMBICI IHOPAIKOBOIO HOMEpa, HOMEpPOB

Nepuoja v rpymnmbl AJIeMeHTa
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Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3orombl. Dnektponsl. CTpoeHUe

IEKTPOHHBIX  000104eK aroMOB mepBbIX 20 XMMHYECKHX DJIEMEHTOB




[Tepuonuueckoit cucrembl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTA IO ero nosoxeHuto B Ilepuoanueckoii cucreme [[.1. Menneneesa
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3aKOHOMEPHOCTH H3MEHEHHUs pajguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKHUX CBOMCTB MO TpylmamM H TEpUoAaM.
3nauenue [lepmoanueckoro 3akoHa u Ilepuognueckoil cUCTEMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BuUTUA Hayku W npaktuku. (.M. MenneneeB — y4€HbIl U

I'paXaaHUH

3.5

Xumuyeckass cBa3b. KoBasieHTHass (MOJsipHAas M HEMOJISApHAs)  CBS3b.

DNEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMeHTOB. MoHHas CBs3b

3.6

Crenenpb okuciacHusA. OKHCIMTEILHOBOCCTAHOBHUTCILHBIC pcaKknuuu. HpOLICCCI)I

OKHCJICHHS B BOCCTaHOBJIEHHI. OKUCIIMTENIN 1 BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUI JKCHEPUMEHT: U3y4YeHHe O0Opa3loB BEIIECTB METaLIOB U
HEMETAaJUIOB, B3aMMOJIEUCTBHE THAPOKCHJA IIMHKA C pacTBOpaMU KHUCJIOT M
uiesioue, MpoBEACHUE OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTENbHO-

BOCCTAaHOBUTEJBHBIX pEaKLUUil (TOpEHUE, PEAKLIUU PA3II0KEHHS, COEIUHEHUS)

9 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMUS

BeniecTBo 1 XumMuueckas pCaKnusi. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xuMuueckux aaeMeHTos J1.1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B HU3MEHEHUHU CBOMCTB
XUMHYECKHUX DJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, Kalus, KaJIbIUi M HX
COCAMHEHHUI B COOTBETCTBUM C TOJIOKEHHEM 3JeMEHTOB B llepuoanueckoit

CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

CrpoeHne BemiecTBa: BHUIbl XWMHYECKOW CBSI3U. THIBI KPUCTALTAYECKUX
pPEHETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEHIETKU
U BHUJla XxuMuieckoi cBsizu. Kitaccuukanus 1 HOMEHKIATypa HEOPTaHUYECKUX
BeIeCTB (MEXAyHapOAHasi U TPUBHAIbHAs). XUMUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIINXCA K pa3JII/I‘-IHI)IM KJ1accamM HeopFaHI/I‘ICCKI/IX COGI[I/IHGHI/If/'I,

ICHCTUYCCKAA CBA3b HCOPraHMYCCKUX BEIIECCTB

1.3

Knaccugukaius XMMUYeCKHX PEeaKIui Mo pa3IMyHbIM MTPU3HAKAM (10 YUCITy U
COCTaBy YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY J(¢eKTy, o

H3MEHEHHIO CTEIIEHEH OKHCIICHMSA XUMHUYECKHX JJICMCHTOB, IIO O6paTI/IMOCTI/I,




0 YYacTHIO KaTauu3aTopa). DK30- ¢ OHIOTEPMHUYECKHE PEaKIWH,

TCPMOXUMHNYCCKUC YPABHCHUA. ITonsTue o CKOpPOCTH XUMHUYECKOH pcakuuu

1.4

[Tonstue 00 OOpaTHUMBIX M HEOOpPATHMMBIX XUMHUYECKUX peakuusax. [lonsrue o
TOMOTEHHBIX W T€TEPOTCHHBIX peakiusx. [IOHATHE 0 XUMHUUECKOM PaBHOBECHH.
@akTopbl, BIUAIOIIME HA CKOPOCTh XHMHYECKOH peakiuu | IOJI0KEHUE

XUMHYCCKOT'O paBHOBECHUA

1.5

OKHCIIUTEIIEHO-BOCCTAHOBUTCILHBIE pc€akuuu, 3J'I€KTp0HHI)II71 OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM pE€aKuuu. CocraBnenue ypaBHCHI/Iﬁ
OKHCJIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HCHOJIB30BAaHHECM MCETOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust AIEKTPOTUTHICCKON TUCCOIHAIIUU. DIICKTPOIUTHI M HEIJICKTPOJIUTHI.
KaTI/IOHbI, AHUOHBI. MCX&HI/ISM JAUCcoralin BCUICCTB C pa3.III/I‘-IHLIMI/I BUIaMU
xumudeckon cBs3u. CreneHp nuccoruanuu. CUIbHBIE U CIa0ble 3JICKTPOIHUTHI.
Peakunu noHHOrOo OOMEHa. YCIIOBUSI MPOTEKaHUs PEakuii MOHHOTO OOMeHa,
MOJIHBIE W COKpalIEHHbIE HOHHBbIE ypaBHEHMs peakuui. CBoilcTBa KHCIOT,
OCHOBAaHMH M COJICHW B CBETE€ TNPEJACTABICHHA 00 3JICKTPOJUTUYCCKON

nuccounanuu. KauectBeHHble peaknu Ha HOHBI. [loHsATHE O TMApPOIU3E CoIeit

1.7

XUMHYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMH KPUCTaJUITMUYECKUX
pPEIIETOK HEOPraHWYECKUX BEIEeCTB — METaUIOB UM HeMmeTauioB (Tpaduta u
anmMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHsl); UCCIECIOBAHHUE 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKOW peakuuu OT BO3JIEHCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEI0BAHUE  BJIEKTPONPOBOAHOCTH  PAcTBOPOB  BELIECTB,  Mpolecca
JUCCOLIMAIMU  KHUCIIOT, IIeJo4ed M cojell (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHHUE OMNBITOB, WUTIOCTPUPYIOIIUX TPU3HAKH
MPOTEKAHUsS peaKkIii HOHHOTO oOMeHa (00pa3oBaHKe OCa/Ka, BBHIACICHHE rasa,
o0pa3oBaHHE BOJbl); OMBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLMi (TOpeHHe, peaKIMu Pa3joKEeHUs, COSTUHEHUs);
pacro3HaBaHNe HEOPTaHUYECKUX BEIIECTB C TTOMOIIBI0 KaY€CTBEHHBIX PEaKIIUA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTamsl 1 UX cCOeAMHEHUS

2.1

OOmiast  xapakrepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneH okuciaeHus. CTpoeHue u pu3nYecKue CBOMCTBA MPOCTHIX
BEUIECTB — TaJOT€HOB. XHMHYECKHE CBOWCTBA Ha IpPUMEpE XJIopa
(B3auMoielicTBUE C MeETalyIaMH, HEMETaJulaMH, IiesodaMu). XJIOpPOBOJIOPOA.

Consanas KHCJI0Td, XUMHNYCCKHUC CBOﬁCTBa, IMOJIYYCHUC, IPUMCHCHHC. Z[eﬁCTBHC




XJIOpa U XJIOPOBOJOPO/Ia Ha OPraHM3M 4YesloBeKa. BakHeiliue XJIOpuasl U UX

HaxXO0JIEHUE B MPUPO/JIE

2.2

OOmast xapaktepucTuka 3jeMeHTOB VIA-rpymnmbel. OcoO€HHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIe CTeNeHN okucieHus. CTpoeHne u pu3ndecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAa U Cephbl. AJUIOTPOMHBIE MOAUDUKAIIH
KHCIIOpPOJia U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTpOEHHUE,
dbusznyeckue U XuMudeckue cBoiicTBa. OKCHUIBI cephl Kak MpeaCcTaBUTENN
KHACJIOTHBIX OKCHI0B. CepHas KUCIIOTa, PU3UUYECKHE U XMMUYECKHE CBOWCTBA
(o0mme Kak mMpeacTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHUIECKUe
peakiMy, Jekallue B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MOJy4YyeHHs CepHOU
kucnotel. [lpumenenue. Conn cepHOW KHCIOTHI, KauyeCTBEHHAsl peaklMs Ha
cynbdar-uoH. HaxoxxneHue cepbl U €€ coequHEHH B mpupoje. XUMHUECKOe
3arpsi3HEHUE OKPY’KAIOMIEH Cpeibl COCAMHEHHUSIMHU Cepbl (KUCIOTHBIE TOXK]IH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €ro MpeA0TBpAaIlleHuUs
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OO6mrast xapakTepuCTHKa 3JeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTpOSHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHUE B IPUPOJIE,
dbu3nUecKue 1 XuMHUYeCKre cBoricTBa. KpyroBopot asora B mpupoze. AMMHAK,
ero (pu3MYecKue M XMMHUYECKHUE CBOWCTBA, MOlydyeHue M mnpumenenue. Coiu
aMMOHUSI, UX (U3MYecKue W XUMHYECKHE CBOMCTBA, NPUMEHEHUE.
KauectBeHHast peakiysi Ha MOHbI AMMOHHMS. A30THas KHUCIOTa, €€ MOIy4YeHue,
duznyecKkue W XUMHUYECKHE CBOWCTBa (00mME KaK TPEICTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Vcnonap3oBaHue HUTPATOB W COJIEH aMMOHHUS B
KayecTBE MHUHEPAJBbHBIX YJOOpeHUil. XUMHUYECKOe 3arpsi3HEHUE OKpYKarolen
Cpelbl COETMHEHUSIMH a30Ta (KUCIOTHBIE 0K/IH, 3arpsi3HEHUE BO3/lyXa, MOYBbI

1 BOJIOEMOB)
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®ocdop, amnorponHsle Mogudukanun docdopa, puU3NUIECKUE U XUMHUECKUE
cBoiictBa. Oxcupa d¢ocdopa(V) u dochopnas kucinora, ¢GusMvecKkue u
XMMHUUYECKHE CBOKMCTBa, moiydeHue. lcmomp3oBanue ¢(ochaToB B KayecTBe

MUHEPAIbHBIX YA0OpEHHA

2.5

OOmast xapakrtepuctuka 3jeMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapakTepHble CTENEHU OKUCICHHsS. YTIIepoJ, aJUIOTPOIHbIE
Moau(dUKayK, pacnpoCcTpaHeHHE B MpUPOJC, (U3MUECKHEe W XUMHYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupose. OKCUIbl yrieposa,
X (u3MYecKue M XUMHUYECKHE CBOICTBa, JIEHCTBHE Ha KUBBIE OPraHU3MBI,
MOJIYYCHHUEC U NIPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’I€MBI, CBA3aHHBIE C OKCHUJI0OM

yraepoaa(lV); rumoresa rno0ajibHOr0 MOTEIJICHUS KIMMaTa; MapHUKOBBII




abdexr. YrompHas kuciota W e€ coiu, WX (U3MYECKHE U XUMHUYECKHE
CBOICTBa, TMOJyuYeHHe W mpuMeHeHHe. KauecTBeHHasr peakius Ha KapOoHAaT-
noHrl. Mcnonn3oBanue Kap6OHaTOB B 6BITy, MCIUIUHC, TTPOMBIIIIICHHOCTU U

CEILCKOM XO03SIMCTBE

2.6

[lepBoHayanbHbIE MOHSATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yriepona (MeTaH, 3TaH, JTWIEH, AaleTUJICH, 3TaHOJ], TJHUIEPHUH, YKCYCHas
kuciota). Ux cocraB m xumudeckoe crtpoeHue. [loHATHEe O OHMOJOTHYECKH
BRXHBIX BEIECTBAX: XHpaxX, OelmKax, yrieBojaXx — M WX pPOJH B JKU3HH
yeyoBeka. MarepuaibHO€ €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COeTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, TIOIy4YEHHUE U
npumenenne. CoenuHeHus kpemHus B mpupozae. OOmue mpeacTtaBieHus o0
okcuge kpeMHusA(IV) u kpemHueBoi kucnore. CHIMKaThl, UX UCIOJIb30BAHUE B
ObITY, MEUIIMHE, IPOMBIIUIEHHOCTU. BaykHelne cTpouTenbHble MaTepUabl:
KEepaMHKa, CTEKJIO, IIEMEHT, OeToH, Xkene300eToH. IIpobiembl GezomacHOro

HCIIOJIb30BaHUA CTPOUTCIIbHBIX MAaTCPUAJTIOB B HOBCCHHGBHOﬁ KHU3HU

2.8

XVWMHUYECKUN SKCIIEPUMEHT: H3ydeHHE OOpa3lOoB HEOPraHMYECKHUX BEIIECTB,
CBOWCTB COJISTHOM KHCJIOTBI; MPOBEICHUE KAUYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
MOHBl M HAONIOJCHHWE NPU3HAKOB HUX IMPOTEKAHMS; OIBITHI, OTPAXKAIOIINE
¢buznyecKkue U XMMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUI (BO3MOXKHO
UCIMOJIb30BaHUE BHJCOMATEpHANIOB); O3HAKOMJIEHHE C oOpaslaMu XJIOPHJIOB
(ramoreHuI0B); O3HAKOMJIEHHE C O00pa3naMud cepbl M €€ COCIUHECHUSIMHU
(BO3MOXKHO  HCIMOJNB30BaHHE BHUAEOMATEpUaoOB); HaOMIOAEHHE Mpollecca
oOyIJIMBaHUs caxapa MoJ JACHCTBHEM KOHICHTPHUPOBAHHOM CEPHOI KHUCIIOTHI,
M3y4eHUE XUMHYECKUX CBOWCTB pa30aBJIEHHON CEpHOM KHUCIIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuu Ha cynbdar-uoH u HaONIofeHUe MpHu3HaKa eé
IIPOTEKaHUs1; O3HAKOMJIEHHE ¢ (PU3NUECKHMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeTUHEHH (BO3MOXHO HCIOJB30BaHHWE BUIEOMATEPHANIOB), 0OpaszlaMu
a30THBIX U (ocHOpHBIX yA0OpeHU; MOoTyYeHne, cCOOMpanne, paclio3HaBaHUue U
M3y4YeHHE CBOICTB aMMMaka; NMPOBEACHHE KAYECTBEHHBIX peaklUUid Ha HOH
aMMOHMS W (Qocdar-uOH M HU3yYeHHE TNPU3HAKOB UX IMPOTEKAHU,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEAbIO (BO3MOKHO
UCMOJIb30BaHUE BHJICOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATUIMYECKHX
peméTok anmaza, rpadura, QyJUIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
azicopOIMu PAacTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM YIIIEM U yCTPOMCTBOM

NPOTHBOra3a; IMOJy4YeHHE, COOMpaHMe, PACIO3HABAHWE M HM3yUEHHE CBOMCTB




VIJIEKUCIOro ra3a; IpOBEJeHHWE KayeCTBEHHBIX peakluid Ha KapOoHaT- M
CWJIMKAT-UOHBl W H3YYEHUE IMPU3HAKOB HMX TMPOTEKAHUS; O3HAKOMJIIEHUE C
MPOIYKIIMEH CHJIMKATHON MPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX

3aJa4 110 TCMEC «Baxkneinine HeMeTaJIbl U UX COCAUHCHUA»

MeTtanisl ¥ UX COSIMHEHUS

3.1

OOm1ast XapaKTepUCTUKA XMMUYECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nosnoxkenuss B Ilepuonnueckoin cucrteme XuMH4YecKux anemeHToB J[.M.
Menpeneesa u crpoeHus aToMoB. CTpoeHue MeTaiuioB. Metanmnnueckas cB3b U
METaJJIMYECKasl ~ KpUCTalsIM4yecKass pemérka. OJIEKTPOXUMHYECKMH  psij

HanpsHKeHUH METAIIOB

3.2

dusnueckue U XMMHYECKHE CBOICTBa MeTayutoB. OO0IIMe crocoObl MOTydeHHS
MeTamioB. Iloustue o KOppO3uu MCTAJIJIOB, OCHOBHBLIC CHOCOGBI 3alllUThI UX OT
kopposun. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHIN, OpOH3a) U UX MPUMEHECHHE B

6BITy 1 NPpOMBIIIJIICHHOCTHU
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[Ilenounble Meramnel: nojiokeHue B Ileproanyeckoll CUCTEME XUMHUYECKUX
anemenToB JI.1I. MeHneneeBa; cTpoeHHE UX aTOMOB; HAXO0XJIECHHE B MPUPOJE.
duznveckre U XUMHUECKHUe CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl U
THAPOKCHUIIBI HATpusi W Kanus. [IpuMeHeHue MIEeTOYHBIX METAUIOB U HX

COETUHEHUH

3.4

[IlenoyHo3emMenbHbBIE  METAIBl  MarHuii M KajdbUMH: TOJOXKEHHe B
IIepnonnueckoii cucreme XuMu4deckux aaueMeHToB 1.1, Menaeneesa; ctpoeHue
UX aTOMOB; HaxoXkKJeHHe B npupoje. Puszndeckue MU XMMUYECKHE CBONCTBA
MarHusi ¥ Kainbuusd. Baxueilmme coeauHEHUs Kanblus (OKCHUI, THAPOKCH]I,

comu). JKEcTkocTh BOBI U cIOCOOBI €€ yCTpaHEHHS

3.5

AmoMuHMI: TIoNIoKeHUE B lleprogudeckoil cucTeMe XMMUYECKUX AJIEMEHTOB
J.W. MenneneeBa; cTpoeHUE aTroma; HaxoxAeHHe B mpupoje. Pusznyeckue u
XMMUYECKHE CBOWCTBA alfOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHIA U THAPOKCHIA

AJIFOMHMHUA

3.6

Keneso: nonoxenue B [lepuognueckoil cucreme XuMu4eckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOEHUME aToMa; HaxoxiaeHue B mnpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa jkene3a. OKcuubl, THAPOKCUAB u coiu xene3a(ll) u

xenesa(Ill), ux cocras, CBOMCTBA U NOTyUYEHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3laMi METAJUIOB U CILIABOB,
X (U3MYECKUMHU CBOWMCTBAMHU; H3yUEHHE pE3yJIbTaTOB KOPPO3UU METAJIOB

(BO3MOXKHO HCIOJIb30BAHUE BUJICOMATEPHAIIOB), 0COOCHHOCTEH




B3aUMOJICHCTBUSL OKCHJA KajJblldsd W HATpus C BOAOW (BO3MOXKHO
UCIIONIb30BaHUE BHJIEOMATEPUANIOB); HCCIEIOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpoiiecca TOpPEHHsS IKejne3a B KUCIOpojae (BO3MOXKHO — HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUs KaYECTBEHHBIX PEaKIMi HAa WOHBI
(Marnusi, Kanblus, amomMuHus, 1uHkKa, >kenesa(ll) u xenesa(Ill), memu(Il);
HaOJIIOZICHUE W ONMCAHUE TMPOIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMHU HATPHS,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUCOMATEPHAIIOB);
uccaenoBanre aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCHIIA
LIMHKA; PElIeHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHeilne MeTasl 1

HUX COCIUHCHU

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

HoBbie maTepuansl u TexHosoruu. BemectBa m Marepualibl B MOBCEIHEBHOM
YKU3HU 4YeloBeKa. XUMUs U 310pOBbe. be3onacHoe UCnonb30BaHUE BELIECTB U
XUMHYECKHUX PEaKIuii B ObITy. IlepBas moMoIp NMpu XUMHYECKUX OXKOTaX H

OTPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTHYECKOW  TPAMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxarorierd cpeast [TJIK. Poias XuMuu B pelieHUN 3KOJIOTUIECKUX TTPOOIIEM.
[IpupoaHble WCTOYHWUKH YTJIEBOJOPOJOB (Yrojib, TPHUPOAHBIA Ta3, He)Th),

MPOAYKTHI UX NIEpepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH
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XVMMHYECKUI IKCIEPUMEHT: U3ydYeHHEe 00pa3l0B MaTepUalIoB (CTEKIIO, CILIABBI

METAJIJIOB, MOJIMMEPHbIE MaTepUaIIbl)




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

Kona
NpoBepPsIeMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBaHUS K IPeIMETHBIM pe3yJbTaTaM
0230BOTr0 YPOBHS 0CBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOTI'0 0011ero odpasosanust Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HABaEMOCTH SBJICHUW TNPUPOJbI, MOHUMAaHHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJIbTypbl M TNPaKTHYECKOU
JESITEeIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTAa XUMHUU CPEAN APYTIUX €CTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOAAX IMO3HAHUWA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAX HUCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHUE HCIIOJIB30BAaTh MOICIHN JJIA

OOBSICHEHUS CTPOSHHSI AaTOMOB U MOJICKYJT

1.3

0 cthepax npodeCcCUOHATHLHON ACSITETFHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHKEHHSX
XMMHUYECKOH HayKH, YTO TI03BOJHUT OOYYalOIIMMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoelt Oyayuieil npogeccuoHanbHON AESITETbHOCTU
U clenaTh OCO3HAHHBIH BBIOOP XMMHUHM KaK MPOQHIBHOTO MpeaMeTa

IIPU MEPEX0/I€ Ha YPOBEHb CPETHEr0 0011IeT0 00pa3oBaHUs

BianeHne cucrteModl XHMMHMYECKMX 3HAHUHM M YMEHHE IIPUMEHSTH

CUCTCEMY XUMHUUYCCKUX 3HaHHI>i, KOTOpas BKIIOYACT:

2.1

BOXKHEHIIME XUMHUUYECKHE IOHATHUSA: XUMHUYECKMH SJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CJIOXHOE BEILECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCUTEIbHbIE AaTOMHas M MOJIEKYJISIpHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJISIpHAd Macca, MO.H}IpHBII\/JI
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peaklusi, peakUUu COEAMHEHMs, pPEaKUUM pa3ioKeHHs, pPEaKLUuu
3aMEIeHHs, PeaKnuu OOMeHa, TeIUIOBOM 3((EeKT peakuuu, dK30- H
SHJIOTEPMHUUYECKHE PEAKLUHU, PacTBOpP, MAaccoBas 0N XUMHUYECKOTO
OJICMCHTA B COCIUHCHUHN, MACCOBAad O0JII U NPOUCHTHAA KOHICHTPALIA

BEIIECTBA B PACTBOPE, PO aTOMa, DIICKTPOHHBIN CJIOH aTOMa, aTOMHast




opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTEIEHb OKHCIIECHUS,
XUMHUYECKasl CBA3b, MIEKTPOOTPHULIATEILHOCTD, IIOJIIPHAs U HETIOJAPHAs
KOBAJICHTHAasl  CBA3b, HMOHHAs  CBfA3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIMYeCKass peleérka (aroMHas, MOHHAas, MeTaJulndecKas,
MOJIEKYJISIpHAs), MOH, KAaTHOH, AHHOH, JJIEKTPOJUT M HEIIEKTPOJIMT,
UIEKTPOJIUTUYECKAsT ~ TUCCOLMAIMSA, PpEAKIMH HMOHHOro OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKLMH,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHCIEHHME M  BOCCTAHOBIICHHE, OJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE pEaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJIJIOB, CIIJIaBbl

2.2

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

COCTaBa, 3aKOH ABOrajapo
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TCOpUHU XUMHU: ATOMHO-MOJICKYJIIpHAasA TCOpHU:A, TCOPUA

SHGKTPOJIPITI/I‘-IGCKOI\/JI Juccoranumn

Brnanenue ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKITFOUAOLIEH:

3.1

YMCHUC ITPABUJIIBHO UCIIO0Jb30BATh N3YUCHHBIC BEIICCTBA U MAaTCPUAJIbL
(B TOM 4YHCIle MHHEPAJIbHBIE YAOOpPEHHS, METAaUIbl W CIUIABBI,
MPOAYKTHl TEepepadOTKH MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrns, mpupogHoro rasza, HeTH) B OBITY, CEJIbCKOM XO35HCTBE, Ha
MPOU3BOJICTBE M TMOHUMAaHHE 3HAUEHUS >KUPOB, OCIKOB, YIIEBOJIOB
JUTSL OpTaHNU3Ma YeJIOBeKa; YMEHHE MTPOTHO3UPOBATH BIIMSHIC BEIICCTB
U XUMHUYECKUX IPOILECCOB HA OPTaHU3M 4YeJOBEKa U OKPYKAIOIIYIO

HIPUPOJIHYIO CPENY

32

YMCHHUEC HHTCIPUPOBATH XHUMHUCCKHUEC 3HAHHUA CO 3HAHUAMH APYTUX

y4eOHBIX MPEAMETOB

33

HaJIM4yMe OmbITa paboThl ¢ PAa3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
N0 XMMUHU (HayyHass W HAy4dHO-TIONYJISIpHAsl JINTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

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

HCIOJb30BaTh €€ s pemicHuA y‘IC6HO-H03HaBaTCJ'II>HBIX 3aJa4

BJ'Ia,I[eHI/Ie OCHOBaMH IIOHATUHHOI'O amnmnapara M CHMBOJHUYCCKOI'O

sA3bIKa XMMUH JUIsL cOCTaBJIeHUs (HOpMYJ HEOPraHMYECKHX BEILECTB,




YpaBHEHUH  XUMHUYECKUX  pEaKlMil; OCHOBAaMH  XHMHYECKOU

HoMmeHKnatypsl (IUPAC u TpuBHaibHOI)

YMmeHue oOBSCHATH CBS3b MOJIOKEHUs 3neMeHTa B I[lepuogmdeckoit

CUCTEME C YHUCIIOBBIMHU XAapaKTCPpUCTUKaMHW CTPOCHUSA aTOMOB

5 XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsan sapa, oOIlee YHUCIO
3JIEKTPOHOB), PACHPEICICHUEM JJIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOAOB, KA U KallbLUs
[IpencraBnenre 0  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX BJIEMEHTOB (paJnyc aTroMma, 3JIEKTPOOTPHUIATENbHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXKEHHUS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX MEpUOJAX U IJIABHBIX
MOATPYIIIax) M 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMenue knaccupuimpoBaTh:
7.1 XUMHYECKHUE DIIEMEHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHYECKHE PEaKIuu
8 YMeHue onpenensiTh:
g1 BaJICHTHOCTh U CTEINECHb OKHUCIICHUS XUMHUYECKHX DSJIEMEHTOB, 3apsi
' HOHa
22 BHJT XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PACTBOpaxX BEUIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (GU3NUECKUE U XUMUYECKHE CBOMCTRA!
NPOCTBIX BEMIECTB (KUCIIOPOA, O30H, BOIOpOA, rpadwur, ammas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaul, MarHuu,
KaJIbIIMH, aTFOMUHUM, JKEJIe30)
CIIOHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX PacTBOPOB (BOIA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJN, OKCHUIBI U THUAPOKCHUIbI
97 metaioB [-IIA rpynn, amomunus, menu (II), uunka, xeneza (II u
' I11), oxcuner yrnepona (II u IV), kpemuust (IV), azora u dhocdopa (111
u V), ceppr (IV m VI), cepHucras, cepHas, a3oTHCTas, a30THa,
(dbocdopHas, yroiapHasi, KpeMHUEBAsI KUCIOTA U HX COJIH)
9.3

IMPOTrHO3UPOBATH n XapaKTCpHU30BaATb CBOMCTBaA BCHICCTB B




3aBUCUMOCTH OT HMX COCTaBa WM CTPOCHHUA, NPUMCHCHHE BCIUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIOBHAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKIUi, B

10
TOM YHCIIE:
10.1 peaxiuii HFoHHOro 0OMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
103 WUTIOCTPUPYIONINX ~XHUMHYECKHE CBONCTBA M3yYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMUYECKUX BEIIECTB
10.4 MOJTBEPKIAIOIIUX TeHETUYECKYI0 B3aUMOCBSI3b MEXKIy HUMHU
11 YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COSTMHEHUH
11.2 MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00hEM Ira3oB
114 10 YpaBHEHUSM XHUMHYCCKHX PEAKIUH W HAXOIUTh KOJIMYECTBO
' BelecTBa, 00BEM M MacCy peareHTOB WIH MPOAYKTOB PEaKIIUN
12 Brnanenwue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO TO3HaHWs  (HaOJro/eHue,
11 U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE) MTPU U3YUCHUH BEUIECTB U
' XUMHUYECKHUX SBIICHUH; yMeHue chopMmynupoBaTh MpodieMy u
IPEUIOKUTH IyTH €€ PeIICHUS
122 0e3omacHOl pabOTBHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' nocyAoi U 1abopaTOpHBIM 000pyAOBaHUEM
npaBHiIaMu 0€30MacHOTO OOpAIEeHHS C BEIIECTBAMH, HCIIOIb3yEeMbIMU
B TMOBCEJHEBHOM KU3HU, MPABUJIAMH TTOBEACHUS B LEIAX COCPEKECHUS
123 3I0pOBbS. U OKpY’KaIOILEH MPHUPOIHOM Cpeapl; MOHUMaHUE Bpena
' (omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIE OPTraHHU3MBI OMPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHUS M MPEIOTBPALICHUS WX BPEIHOTO
BO3JICUCTBHUS
3 Hanvune mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBIICHUS
CIIEIYIOIINX XUMHYECKUX IKCIIEPHUMEHTOB:
131 M3y4YeHHE U onucaHue (PU3MYECKUX CBOMCTB BEIECTB; O3HAKOMIICHUE

C (I)I/I3I/I‘-ICCKI/IMI/I )4 XHUMHUYCCKUMHA SIBJICHUSIMU, OIIBITHI,




WUTIOCTPUPYIOLINE MPU3HAKH TPOTEKAHNUS XUMHUUECKHUX PEeaKIHii

13.2

M3ydYeHHe Croco0O0B pa3eieHus cMecen

13.3

IMOJYYCHHUC KHUCJIOpOoAa HW H3YUYCHHUC Cro CBOfICTB; MMOJIY4YCHHUC
BOAOPOda U U3YUCHUC €TO CBOfICTB; MOJIYUYCHHUEC YIJICKHUCIJIIOTO ra3a nu

M3Yy4YEeHHE €ro CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4YeHHUe ero CBOWCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOW MacCOBOW JOJeH

pacTBOPEHHOTO BEIIECTBA

13.5

NIPUMEHEHNE WHIAKATOPOB (;makmyca, METWIOpaHKa 5
(dbenondranenHa) I ONMpENEICHUS XapaKTepa Cpeabl B PacTBOpax

KHCJIOT U HIeJI04ei

13.6

WCCIIEZIOBAHUE M ONHCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
pPa3IMYHBIX KJIACCOB; M3yUYEHHE B3aUMOJICHCTBUS KUCIOT C METaIaMH,
OKCHIaMH  METAJUIOB,  pPacTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBaHMSIMHU, COJISIMHM, TIOJy4CHHE HEPACTBOPUMBIX OCHOBAHHM;
BBITECHEHHWE OJIHOTO MeTallla JPYyrUM U3 pacTBopa  COJH;
WCCleIoBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB AaTIOMUHUS U

IIMHKA

13.7

pelieHne IKCIIEPUMEHTANIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIC KJIacChl
HEOPraHUYeCKUX COEIMHEHMI; «INEeKTPOIUTUYECKAS
IUcconuanusay; «BakHeWmmme HeMeTalIlbl M WX COCIUHEHUS,

«Baxneinye MeTajIbl U UX COCTUHEHUS

13.8

XUMHAYECKHE  OKCIICPUMEHTBI,  WUIIOCTPUPYIOIIUE  NPU3HAKU
MPOTEKaHMs PEaKIii MOHHOrO OOMEHA;, KAaueCTBEHHBIC PEaKIMU Ha
IPUCYTCTBYIOIIME B BOJHBIX pPACTBOpax HOHBI: XJIOPHA-, OpPOMHII-,
wonua-, cymbdar-, docdar-, KapOOHAT-, CHIHKAT-aHUOHBI,
THPOKCU-HOHBI, KATHOHBI aMMOHUS, MAarHUs, KaJIbI[Hs, ATIOMUHHS,

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

14

YmMmenue:

14.1

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

3aKOHOMEPHOCTH

14.2

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

OOBSICHATH IMPUYIHUHBL MHOFOO6paBI/I$I BCIICCTB




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

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1

HepBOHa‘I’cU'IBHBIe XUMHUYCCKHUEC ITOHATHUA

1.1

Ywucteie BECIICCTBA U CMCCH. Crioco0b1 PpasaciICHUs cMmecelt

1.2

ATOMBI M MOJICKYJIBI. Xumudeckrue dJieMeHTB. CHMBOJBI  XMMHYSCKHX

9JICMCHTOB. HpOCTBIG " CJIOKHBIC BEUICCTBA.

1.3

Xumunyeckas popmyna. BajieHTHOCTh aTOMOB XUMHYECKUX 3JIeMEHTOB. CTeneHb

OKHCJIICHUA

1.4

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

B COCAMHECHUU

1.5

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

Bzaumocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

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

3aKOH COXpaHEHUs MACChl BEIECTB. XUMHUYECKHE YPaBHEHUS

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

J.1. MenneneeBa. CTpoeHrue aTOMOB

2.1

IIepnonnueckuit 3akoH. Ileproguyeckas cucreMa XUMUYECKUX d1emeHToB J[.M.
MenaeneeBa. Ilepuoasl u rpynmbl. u3nyueckuid CMBICT MOPAIKOBOIO HOMEpA,

HOMCPOB IICpHOJa U T'PYIIIbI 3JICMCHTA

2.2

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

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

CTPOCHUEM HX aTOMOB

CTpO@HI/IC BCIICCTBA

3.1

Xumuyeckass cBsizb. KoBaneHTHas (TONspHAas W HEMOJSpHAas) CBA3b.
DNEeKTPOOTPULIATETILHOCTh ~ XUMHUYECKUX  djeMeHToB.  oHHass  CBs3b.

Merannndeckas CBSI3b




3.2

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

XUMHYECKOH CBSI3U

Baxueiime npeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraimbel U ux

coequHEHH. MeTalibl U UX COSANHECHUS

4.1

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

MHOTOOCHOBHBIE); COJIEH (CpETHUX M KUCIIBIX)

4.2

dusnyeckue W XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJIJIOB:

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

4.3

dusznueckrue M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIUIOB: JIUTHS,
HATpHsl, Kajaus, MarHus ¥ KaJbIlUs, aTIOMUHHUS, XKeje3a. DICKTPOXUMUYECKHUMA

PsA HAIPSDKEHUM METAJIIOB

4.4

OU3NYECKUE U XUMHUYECKHE CBOKWCTBA BOJOPOJHBIX COCIUHEHUN HEMETAJUIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusznueckre W XMMHUYECKHE CBOMCTBA OKCHUIOB HemeTaywioB: cepwl (IV, VI),
azota(ll, 1V, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuus(I1V). Ilonyuenue

OKCHUJ0B HEMETAJIOB

4.6

Xumudeckue CBOMCTBA OKCHIOB: MetaiwioB [A—IIIA rpynm, muaka, meau(ll) u

xenesza(ll, I1). [Tomy4yeHne OKCUIOB METAITIOB

4.7

XUMHUYECKUE CBOMCTBa OCHOBAaHUI M aM(OTEPHBIX THAPOKCHIOB (Ha MpuMepe
THIPOKCUIOB  alIOMHUHMS, Kene3a, IMHKa). [lomyuenue ocHoOBaHUN U

aM(OTEPHBIX THAPOKCUIIOB

4.8

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

[Tonyuenue kucior

4.9

OO61ue xuMu4yeckue cBoicTBa cpeHux coseil. [lomyuenue coneit

4.10

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

YTJICKHUCIIOTO I'a3a B Ha60paTOpI/II/I

4.11

HonyquHe aMMMakKa, CepHOI\/’I U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H.[I/Ie

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKAY KilaCcCaMU HECOPraHUYCCKUX COeIUHCHHI

XUMUYECKUE PeaKIuu

5.1

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

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMECHTOB

5.2

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

U SHAOTEPMUYECKUE peaKkyi. TepMOXUMUUECKUE YPABHEHUS

53

OKHUCIUTEIHHOBOCCTAHOBUTEILHEIE pcaKkuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl  OKUCHEHHST U BOCCTAaHOBJICHHS.  OJIEKTPOHHBIM  OayaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIIHbHOM pcakuuun

54

Teopus snekTponuTHUecKoi quccouuanui. Katnonsl, aHHOHBL. DJIEKTPOJIUTHI U

HEIIeKTPoanThl. CHUIIbHBIC U cTTa0bIe ANEKTPOIUThI. CTENneHb JUCCOIHAITTT

5.5

Peakniun woHHOro OoOMeHa. YCJOBHs NMPOTEKAaHWs PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIC U COKpaI_I_IéHHHe HOHHBIC YPaBHCHUSA peaKLII/Iﬁ

XuUMHA U OKpYyXKarolas cpeaa

6.1

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

HepBa;I nomMouib MnMpu XUMHYICCKUX 0XKOraX U OTPABJICHUAX

6.2

XUMHUYECKOEe  3arpsi3HEHUE  OKpYKaromed  cpeapl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3yXa W BOJOEMOB), CIOCOOBI €r0 MPEeAOTBPAIIECHUS
[IpenenvHas nomyctumasi konmentparus BemectB (IIJJK). Pomp xumuu B
pPEIICHUH JKOJIOTUYECKUX TMpoOsieM. YCWIeHHe MmapHUKOBOro dddekra,

PaspymeHrue 030HOBOI'O CJI0s

6.3

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

CHOCOOBI 3aIUTHI KX OT KOPPO3UHU

6.4

[IpupoaHble WCTOYHHMKH YIJIEBOJIOPOJOB (yroib, HPUPOAHBIA Ta3, He(dTh),

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

6.5

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

POJIA B JKU3HU YCIIOBCKA




Pacuétrr:

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