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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U € YY4ETOM KOHIICTILUU NPEnoJaBaHusl yd4eOHOro mpenMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oOmed cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IIPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKAHUS, PEKOMEHIYEMYI0 IIOCIEeI0BaTEIbHOCTh
W3YYEHUS XUMHUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHMKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, a TaKXKe TPEOOBaHHM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1eJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHUJOB YueOHO-NO3HABATEIbHON
JeSITeILHOCTH 00yUYaroMIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM U AKOJIOTMYECKOI 0e3011acHOCTH, MPOOJIEM 3paBOOXPAHEHNUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3aliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUIEHUS U TBOPUECKUX CHOCOOHOCTEN oOydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJblBAa€T OCHOBBI LIEJIOCTHOTO
B3IJIs/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (JOPMHPOBAHUU
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMPUPOJAE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruuyeckd aJanTHPOBAaHHBIM OTpPaKEHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XUMHHM c(HOpMHpPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxoja K €€ m3ydeHuro. CopepixaHHe CKJIAAbIBAETCS U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY IOCJIEIOBATEIbHOTO PA3BUTHS 3HAHUNW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 AMEKTPOITUTUYECKOMN TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIECH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHOW IPUPOJIBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUNW H3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5-7 kinaccel» u «®u3uka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITENTbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHX (HAaKTOB, MOHSATHHA, 3aKOHOB M TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
(GOpMUPOBAaHMM M DPA3BUTHUM I[IO3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHUU B Yy4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH MPaBUil OE30MaCHOTO
oOpallleHus C BeI[ECTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUYEHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpPa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CIHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HAaNpaBJIeHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOILIeHHne O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4YHbIM  MeETOJaM  IO3HaHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecreueHrne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIBITa
pa3sHOOOpa3HOM JEesTeTbHOCTH, MO3HAHHMS M CAaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH W OLICHWBATh SIBICHUS OKPYXKAIOIIETO MHUpA, UCIONb3Yys 3HAHUS U
OTBIT, TOJYYEHHbIE MPU M3YYEHUU XUMHUHU, TMPUMEHATh HMX NpU pElIeHUH MnpodieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHHUH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKMX 3HAHWM i1 BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBEIEHUs B OBbITY U
TPYIOBOM JEATEIBHOCTH B LIEIAX COXPAHEHMsI CBOETrO 3J0POBbA U OKPYXKAIOLICH MPUPOAHOU
Cpelibl;



— pa3BUTHE MOTUBALMU K O0YUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HAIIPAaBICHHOCTU AaJbHEUIIero 00yueHHs.

OO01miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanus, cocraBisier 136 yacoB: B 8 kimacce — 68 vacoB (2 yaca B Hejielnto, U3 HUX | Jac -
CaMOCTOSTENIbHOE H3yueHue), B 9 kimacce — 68 vacoB (2 yaca B HeJeno, U3 HUX | 4ac -
CaMOCTOSITEJIbHOE U3YUCHUE).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocTosHue BeulecTB. Ilonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP AaTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MounsipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHIM.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOUW IMOCYJ0M, MpaBWiIaMu paboThl B Jaboparopuu U mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YUYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0ieHne (PU3NUECKUX (TIaBJICHUE BOCKA, TAsTHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, Habto1eHue
M ONHCAaHWE TPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakinuii (pa3jlokeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Meau (), usydenme crocoOoB
pa3zieneHus CMeceil: C TOMOIIBI0 MarHuTa, (PUIbTpOBaHWE, BHIIAPUBAHUE, IUCTUIUISAINUSA,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJHM, HAOMIOJICHHEe W ONHCAHUE
pe3ynbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe/ I HEOPraHUYECKHUX BElIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
poMbIIUIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/Ia.

TemmoBoit >(PekT XUMHUYECKONW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B IPHUPOE,
dbuznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTer u comnu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnueckue cBoMcTBa BoAbl. Boja kak pactBoputens. PactBopsl. HackimeHHele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi [0ysl BellecTBa B
pactBope. XuMudeckue cBoicTBa Bojabl. OcHOBaHUA. Poibp pacTBOpOB B MpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOJIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukanus OCHOBaHHWM: WIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usudeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilomyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckas CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUsl KUCIOpOoJa B BO3JyXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMi OKCHIOB M OIMCAHWE WX CBOWMCTB, TMOJy4YCHHWE, COOMpaHWe, pACIO3HABaHWE W
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3jMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[OB HEOPTaHUYECKUX BELIECTB PAa3IMUHBIX KJIACCOB,
HaOO/IEHUE U3MEHEHHSI OKPACKH WHIMKATOPOB B PACTBOpPAx KHUCIOT U IIENOYEH, M3ydyeHUE
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peaKuHuii HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHHE SKCIEPUMEHTANBHBIX 33]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKH KIACCU(PUKANUKA XUMHUYECKUX OJJieMeHTOB. [loHsATHE O Trpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIC METAIIIBI, TAJTOTEHbBI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux dieMeHroB J[. M.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoid CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbix suaep. M3oromsl. OnektpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3sBUTHS HayKy U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEel, IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKLIUU Pa3JI0KEHNS, COETUHEHMUS).

Mesxcnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK © MOHSTHH,
ABJISIOIIUXCSI CHCTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHITHSA: HAY4HBIM (akt, TUIoTres3a, TEopus, 3aKOH,
aHalW3,  CHUHTE3,  KilacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
pPaZInOaKTHBHOCTh, MOJICKYJA, JJIEKTPUYECKHI 3apsi, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNIbl, TOPHBIE TOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYECKHX »dieMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJIbLUs U UX COECAUHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUIMYECKOW PEMIETKM M BHJIa XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX peakiuil Mo pa3iIudHbIM MpU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOIIMX B pEaKUIUU BEIIECTB, MO TEIJIOBOMY 3(h(exTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajlu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTne o cxopoctu XxuMuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonsTue o
karanuse. I[loHsTme o0 XxXuMuuyeckoM paBHOBecHHM. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUUYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBOWCTBa KUCIOT, OCHOBAHHMM M COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconumainuu. KadecTBeHHbIE peakIMy Ha HOHBI
[TonsTHE O TUIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCIIOT, IIEeJo4Ye U cojeill (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO MAaTepUalioB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3oBaHHE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHe, peakUuu pa3jIokKEeHHs, COCAUHEHMS),
pacro3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBIL,
pelleHre SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha NpuMepe xJopa (B3auMoOJEHiCTBHE ¢ MeTalllaMH, HeMeTaJlJIlaMH,
nienoyamu).  XuopoBoaopod. ComsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelficTBue XJiopa U XJI0pOBOAOPO/Ia Ha OPraHK3M uesoBeka. BaxkHelme Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHHUe, (U3NYEeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOWMCTBA
(obmue kak MpeAcTaBUTENS Kilacca KHUCIOT M crhenuduueckue). XHUMHUYECKHE peakiuu,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHol KucioTel. I[IpumeHnenue
cepHoi KucinoThl. CoJHM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B TMpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpPYXKAIOIIEeH Cpelsl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALICHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoAe, (QHU3MYECKUe H
XuMH4Yeckne cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYeCcKre
CBOICTBa, Moy4yeHue u npumeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklivsg Ha MOHBI aMMOHMS. A30THasi KHUCIIOTa, €€ IOJyuyeHHE,
¢u3nueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPaHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3MYECKHe U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE HA YKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM 3PQeKT. YTolbHas KUCIOTa U e
COJM, UX (PU3MUECKHUE M XUMHMUYECKHE CBOMCTBa, NOJydyeHHE W IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, AaleTWIEeH, JTAaHOJI, IJMIEPHH, YKCycHas kwuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU YelOBeKa. MarepualbHOE €JUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIyu€HHE M IpPUMEHEHHE.
CoenuaeHnss kpemMHusi B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHUEeBOU kucioTe. CUIIMKAThI, UX UCIIOIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. BaxxHeilmne
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pa3llaMHM XJIOPUIOB (TaJIOT€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOMIOleHHEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIoJIeHue IpHu3HakKa eé
IIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, docdopa M HX COeTUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX y1OOpEeHHUH,
nojydeHue, coOupaHue, paclo3HaBaHWE M HU3yYEHHE CBOWCTB aMMHUakKa, IPOBEACHUE
KAueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YyYEHHE MOJIENEW KPHUCTAUIMUECKUX PEHIETOK anMmasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHHE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, NPOBEJCHHE KAYEeCTBEHHBIX pEAaKIMi Ha KapOOHAT U
CHWJIMKaT-UOHbl W W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUs, O3HAKOMIIEHHE C MPOIyKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxkHenmue
HEMETAJJIbl U UX COCIUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XHWMHUYECKHX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN psJ HanpspkeHud MerauioB. (DU3MYecKne W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crocoObl MOTy4YeHHsT MeTa/UIOB. [[oHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTAIIBL: TIOJIOKEHUE B [leproanueckoi cucteMe XMMUYECKUX 31eMeHTOB J1.
N. MenpaeneeBa, CTpo€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAUIbI MarHuid M KajabUui: mnoJoxkenue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxO0XJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BakHeimme coennHeHus
KanpIus (OKCU, TUAPOKCU, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxkenue B llepumoamyeckoir cucteMe Xumudeckux sjaemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH 1A TFOMUHUS.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB JI. .
MeneneeBa, CTpO€HHUE aTOMa, HaXxoXJaeHue B npupojae. Gusnyeckue U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BAaHHE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOH (BO3MOXHO MCHOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIopose  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (I1), HaOnrOIEHME U ONMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblysg (BO3MOXHO HCIIOJNIB30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCUJIA IMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallibl U UX COCTMHEHUSI.

XuMus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TIpeesibHast JOMYCTUMast KOHIICHTPaIUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIC MATEPHAJIBI).

Meosricnpeomemmnnie ceasu

Peanuzanus MeXIpeAMETHBIX CBA3€H MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIS1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.



OO1IMe ecTeCTBEHHO-HAYYHbIC TOHITHS: HAyYHbIH (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHau3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsja, NPOBOJAHUKH, IOJYIPOBOIHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpPEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALMN O0yUarOIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 yCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATENbCKONW, TBOPYECKOW U JPYTMX BHJAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOINIOHMMAHUIO M B3aMMOIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeNbHOCTH, FOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIECTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONIME OCHOBY JIJIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YelloBeKa C MPUPOJHOM Cpelod, 0 posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMMMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JUTEpaTypoi, AOCTYHMHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONH M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJIEHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKHU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTPeOJICHUs] alKOrojsl, HApPKOTHKOB, KYpPEHHs), HEOOXOIMMOCTHU COOJIOJCHUS



mpaBujl 0€30TMaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(MECCHid U Tpyaa pa3IMdHOro poja, YBaKCHUE K
TPyAy W pe3ysibTaTaM TPYAOBOH NEATEILHOCTH, B TOM 4YHCIE HAa OCHOBE MPHUMCHCHHS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPacKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MPOopeCCHOHATBHON ACITEIBHOCTH H
pa3BUTHSI HEOOXOJAUMBIX YMEHHUN, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHAILHON Cpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeJIecCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KH3HH Ha 3emile,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHKE LIEHHOCTH 3JI0POBOIO M 0E30IaCHOTrO 00pasa KH3HH,
OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€301TacHOTO TOBEICHUS MpH paboTe C BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOIINUX 3JO0POBbIO U JKU3HU JHOIIGI;'I;

CHOCOOHOCTH TPUMEHSTh 3HAHMSA, IMOJy4aeMbIe TPU U3YUYCHHUH XUMHH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKUX MPOOJIeM U MyTeld WX PelIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTHYCCKOI'O MBIIIJICHHA, YMCHHA PYKOBOACTBOBATLCA M B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPE3yJlbTaTOB BBIIEISIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MHUPOBO33PEHUS OOILIEHAyUHbIe MOHATHS (3aKOH, TEOpHUs, MPUHIIMI, TUHoTe3a, (akrt, cucrema,
IpoIiecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX NMPEeIMETOB (POPMUPOBATH MPEJICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHble ydeOHble NelCTBUA (IIO3HABaTENbHBIE,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpbIE oOOecrednBaoT (OpMHUpPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBIECHUIO YU€OHOM! 1€ATEIbHOCTH.

ITo3naBaTe/bHBIE YHMBepPCcaJbHbIe YUeOHbIe AelicTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIOJB30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
pacKpbIBaTh  CMBICI XMMHMUYECKHX MOHATHM (BBIAEJNATH MX XapaKTEpHbIE IPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMHU), UCIIOIb30BaTh MOHATHUS AJI1 OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUSA U KPUTEPUM Ui KiAacCUpUKALUU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3U
MEXTy 00BEKTaMU U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXAEHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOJbI U 3aKIIOUEHUS;

yYMEHHE MPUMEHSTh B Mpoliecce MO3HAHUS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpPeoOpa3oBbIBATH IIMPOKO
IpUMEHseMble B XUMHH MOJENbHBIE MPEICTABICHUS — XUMUYECKUNA 3HAaK (CHMMBOJI DJIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakuud — TMpU pelieHud YydeOHo-
MIO3HABATEJIBHBIX 3alad, C Y4E€TOM OTHX MOJEIBbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHYECKUX BEIECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CICACTBEHHBIC CBSI3U U
MIPOTUBOPEYHS B U3YYaEMBbIX IIPOLIECCAX U ABJICHUIX.



Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

YMEHHUE HMCIOJb30BATh MOCTABJICHHBIE BOIPOCHl B KayeCTBE WHCTPYMEHTAa IO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHMIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M MPOBEIACHHUIO yYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOI0AaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U HHTEPIPETUPOBATH MH(OPMALIUIO PA3TUIHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOTO COJIEpP)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl HHTepHeTa), KpPUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE TPUMEHSAThH Pa3IMYHbIC METOJIBI M 3aIIPOCHI TIPU IMOUCKE U 0TOOpEe MHPOPMAITUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS YU4COHBIX M MO3HABATEIHHBIX 33724
onpeAenéHHOro THIMA, MPUOOPETeHHE OMbITa B OOJACTH HUCIHOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpEICTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4l HECJIOXKHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JESTSIILHOCTH HH(POPMAIINIO O BIUSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X031CTBA U TPAHCTIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbIe el CTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora © (WiIu) AUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTHPOBATH CBOM TPEIJIOKEHHUS OTHOCHUTEIHFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN IEATEIHHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yabTaTOB BBIMOJHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATENbHOU U
HCCIIEIOBATENILCKON NIeATENHbHOCTH TPU PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPJAWHAIIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIEe KPUTEPHUEB IO OIICHKE KauyecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITEIIFHO OMPEACIATh e NesITeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh W TPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HaubOonee HD(QEeKTUBHBIE CHOCOOBI pelieHus Y4eOHbIX ©  TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPENJIOKEHHBIA AJITOPUTM JEHCTBUI MpU
BBITIOJTHCHUH 33J]aHUi C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIIMIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIICHHON 1LIeNu,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUU 3aJIaHUH.



HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeamMeTHBIX pe3yJabTAaTOB [0 OCBOCHUIO 00s3aTEIBLHOTO COJACPKAHUSA,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeld TpoOrpaMMoid, BBIICISIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JEATEILHOCTU MO MOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

. pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa, XUMUYECKUU
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOXXHOE BELIECTBO, CMECh (OAHOPOJHAs W HEOJHOPOAHAs),
BaJICHTHOCTb, OTHOCHUTENIbHAsi aTOMHasi M MOJEKyJspHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBas JI0JII XUMHUYECKOTO AJIEMEHTa B COSAMHEHHH, MOJSPHBIA 00bEM, OKCHUTI,
KHCJIOTa, OCHOBAaHME, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMUYECKas peakius,
KJaccu(UKalusl peakuuid: peakluh COCNWHEHHS, PEaKIMH pa3jIoKEeHUs, PEaKIUd 3aMeICHUs,
peakuu oOMeHa, HK30- M HHAOTEPMHUECKHE PEaKINH, TeIuIoBOM 3(dekT peakmuw, sSApO aToma,
JNIEKTPOHHBIA CIIOM aToma, aToMHasi OpOWTaIb, pajuyC aTroMma, XMMHUYECKas CBs3b, MOJSpHAs U
HEMOJISIPHAsl KOBAJIEHTHAsl CBs3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, PacTBOpP, MAaccoBasl O
BelecTBa (IIPOLEHTHAs KOHIIEHTPAIHsI) B PaCTBOPE;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSATHI W TNPUMEHSTh 3TH
HOHSITHS [TPU ONTUCAHUU BEILLECTB U UX IPEBPAILICHUN;

o UCMOJb30BAaTh XMMUYECKYH0 CHMBOJMKY JUIi COCTaBjieHHs (OpMyN BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUH;

o OIpeNIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COENMHEHHH 10 (¢GopmynaaM, BHJI XHUMHUYECKOW CBSI3M (KOBaJeHTHasT U HOHHAs) B
HEOPraHUYECKUX COEAVNHEHUSX;

. packpsiBaTh cMbich [lepuoamueckoro 3akona [I. M. MenpaeneeBa: I€MOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHMYECKHX DJIEMEHTOB OT MX IOJOXEHHS B
[leproauueckoii cucreme, 3aKOHOB COXPAHEHHs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJpo;

o ONMHCHIBATH M XapakTepu3oBaTh TabmuuHyo Gopmy Ilepuonnyeckoit cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3inuyaTh IOHATUS «rJaBHas nonarpynmna (A-rpymnma)» U «1ododHast
noarpynna (b-rpymnmna)», mansie 1 0oNbIINe IEePUO/Ibl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE HUMEIOTCS B
tabmune «llepuonuueckas cucrema xumuueckux sneMeHToB J[. M. MeHneneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsl sjpa, olllee 4ucio
3JIEKTPOHOB U paclpeiesieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

o KJIacCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHTbhI, HEOPraHMYECKHE BEIeCTBA, XMMHUYECKUE
peakuuu (Mo YMCITy U COCTAaBY YYacTBYIOIUX B pEaKLMU BEIIECTB, M0 TEIIOBOMY 3G (DEKTY);

. XapaKTepU30BaTh (OMHUCHIBATh) OOIIHME XHUMHUYECKHE CBOWCTBA BEIICCTB PAa3IUYHBIX
KJIaCCOB, TIOJTBEpKJasi OINHUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi;

. MIPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBHUCHUMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMUHbIX YCIOBUSIX;



. BBIUUCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JOJIF0 XMMUYECKOTO 3JIeMEHTa 1Mo (GopMysie COSAMHEHHS, MAcCOBYIO JIOJNIO BEIIECTBAa B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU PEaKIvy;

. MIPUMEHATh OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIbHOCTH — AaHAJINW3 U CHUHTE3,
CpaBHEHHE, 0000IIECHHEe, CUCTEeMAaTU3aINI0, KIacCU(UKAINIO, BBISABICHHE MPUYUHHO-CIEICTBEHHBIX
CBSA3€M — U1 U3y4EHUS CBOMCTB BELIECTB MU XMMHUYECKHUX PEAKLMH, €CTECTBEHHO-HAyYHbIE METO]IbI
MO3HAHUS — HAOIIOICHUE, U3MEPEHUE, MOACITUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIH );

o ClleZIoBaTh  MpaBWJIaM  TIOJIb30BAHUS XHMHUYECKOM TMOCymoil u  JabopaTOpHBIM
o0opy/0oBaHUEM, a TaKXke MpaBuiiaM oOpallleHusl C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSIMU 11O
BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYEHHI0O M COOMpPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJIOPOJA U KUCIOpPOa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHOM MacCOBOW o€l
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATb M IPOBOAUTH XHMUYECKUE OKCIEPUMEHTHI 10
paclo3HABaHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOUIbI0 MHIUKATOPOB (JIakMyc, deHondTanenH,
METHIIOPAHXK U IPYTHE).

K xonuy oOyuenus B 9 kiacce npeiMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXkaThb

c(OPMHPOBAHHOCTh y O0yUarOIUXCS YMEHUH:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUI: XHMUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO, CIIO)KHOE BEIIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMHUECKasl peakliys, XUMUYECKasl CBS3b, TEIJIOBOU
3ppeKT peakuuu, MOJIb, MOJSIPHBI  OOBEM, pPACTBOp, DJIEKTPOJUTHI,  HEIIEKTPOJHUTHI,
INEKTPONIUTHYECKAS AUCCOLUAIINS, pEaKIIMU HOHHOTO 0OMeHa, KaTajlu3aTtop, XUMUYECKOE paBHOBECHE,
oOpatumble U HEOOpaTUMbIE PEAKIMH, OKUCIUTENbHO-BOCCTAHOBUTENbHbBIE PEaKIUH, OKHUCIUTEINb,
BOCCTAHOBUTEJIb, OKUCIEHHE M BOCCTAHOBJIEHUE, AJUIOTPOMNHUs, aM(POTEPHOCTb, XMMHUYECKas CBS3b
(xoBaJIeHTHasi, MOHHAs, METAJUIMYECKasi), KpUCTAUINYEeCKasi peléTKa, KOppo3usi METaJIOB, CIUIABHI,
CKOpPOCTh XUMHUYECKOW peakluy, peAesbHO qomycrumMas koHnenTpanus [IJIK BemecTsa;

. WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX TIOHSATUM M NPUMEHSATH 3TU
MOHSITHS ITPU ONIMCAHUM BELLECTB U UX IPEBPAILECHUN;

o UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JJI COCTaBl€HHUS (OpPMYN BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

. OTIpEEIATh BAJIECHTHOCTh U CTENEHb OKUCICHUSI XUMHUUECKHUX 3JIEMEHTOB B COSIMHEHMSIX
pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy COEOUHEHHHM IO
dopmynaM, BHJ XUMHYECKOW CBSI3UM (KOBAJEHTHAas, MOHHAs, METAUINYecKas) B HEOPraHMYECKUX
COEIMHEHUSAX, 3apsJ HOHA 10 XHUMHUYecKol (opmyne, XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COEAMHEHUHN, TUIl KPUCTAIITNYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMbici [lepuoandeckoro 3akona . . MenaeneeBa u 1eMOHCTPUPOBAThH €0
NOHMMaHMEe: ONHUCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ileproguueckoir cHUCTEMBI
XMMHUYECKHX DJEMEHTOB: pa3NMyaTh IOHATUS «TJaBHasg noAarpynna (A-rpynma)» U «mo0o4Has
noarpymnmna (b-rpynma)y, mansie u 00JbIINE TEPHUOABI, COOTHOCUTH 0003HAYCHHSI, KOTOPHIE HMEIOTCS B
NepUOANYECKON Taluile, C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsj sApa, OOIlee YUCIO AIEKTPOHOB U pACHpEelIeHne UX MO AIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M MX COCIMHEHUU B
Ipejienax MaJIbIX IEPUOJOB U IJIABHBIX MOAIPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

o KJacCcu(UIUPOBAaTh XUMHUYECKUE 3JEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakiuu (MO YUCIYy M COCTaBY YYacTBYIOIIMX B PEAKIMU BEILECTB, IO TEIIOBOMY 3(PQEKTy, MO
U3MEHEHUIO CTETIEHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);



. XapakTepu3oBaTh (OMHCHIBaTh) OOMME U CHEHU(PHUECKUE XHUMHYECKHE CBOMCTBa
IPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXKAAs ONMCAHME IPUMEpPAaMH MOJIECKYJSPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

o COCTaBJIATh YPAaBHEHUS JJIEKTPOJMTUYECKOW IUCCOLMALMU KHUCIIOT, INEJNIOYEH U COJIEH,
IOJIHBIE M  COKpallEHHbIE YypaBHEHUS peakUuid MOHHOTO OOMEHAa, YpaBHEHMs pEaKIuii,
MIOATBEPKJAIOIINX CYIIECTBOBAHUE I€HETUYECKOM CBA3U MEXY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

o pacKpbIBaTh CYHIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKUMM IIOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PEeaKLuii;

. IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HX CTPOCHMS, BO3MOXKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUH B Pa3JINYHbIX YCIOBUSAX;

. BBIYUCIIAT OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIECTB, MACCOBYIO
JIOJI0 XMMHUYECKOIro 3jJeMeHTa No (GopMyle COEAMHEHHs, MAacCOBYIO JIOJIIO BEIECTBa B pPacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINHY;

o coOyogaTh IpaBWiIa  IOJB30BAaHUS XMMHUYECKOH Iocynoil U 1abopaTOpHBIM
0o0opyJ0BaHUEM, a TAKXKe IpaBUiIa OOpallleHHUs] C BEIECTBAMU B COOTBETCTBHM C MHCTPYKLHSIMHU I10
BBITTOJIHEHUIO JTa0OPATOPHBIX XMMHUYECKHX OIBITOB IO IOJYYEHHIO W COOMPAaHHIO Ta3000pa3HBIX
BEILIECTB (aMMHUAaKa U yIJIEKHCIIOro rasa);

. IIPOBOJIUTH PEAKLMH, MOATBEP/KIAIOIINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpU-, OpOMUA-, HOAUI-, KapOoHaT-, pochaT-, CUIMKat-, cyibdar-,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHMS M HMOHBI M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

. [IPUMEHATh OCHOBHBIE OIIEPALlMA MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHME, O00OIIEHHE, CHCTEMAaTH3allMi0, BBISBICHHE MPUYUHHO-CIEICTBEHHBIX CBSI3eH — JUId
M3Y4YEHUs] CBOMCTB BELIECTB M XMMHMYECKUX PEaKIMi, €CTECTBEHHO-HAYYHBbIE METOJAbI IO3HAHUS —
HaOJr0IeHNe, H3MEPEHNE, MOJIEIMPOBAHUE, SKCIEPUMEHT (peasIbHbI U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO yacon
Ne HaumeHoBaHuUe pa3iesioB H DJiIeKTpoHHbIe (HH(POBHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YeJioBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6nmoreka LIOK
' peakiuu https://m.eds00.ru/7f41837¢c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiimme npeacTaBUTEeI HEOPraHUYECKUX BelECTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [IOK
' 00 okcHuaax https://m.edso00.ru/7f41837c
Bonopoa. ITonstue o kucinorax bubmmnoreka HOK
2.2 8 1
U CONAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
0]
54 CHOBHBIC KJIACChI 1 1 1 bu6nunorexa LIOK

HCOPTaHNYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 30

Pa3nen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bub6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHMe U yriayOieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOMUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPAX https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepucTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYHIRL. 2-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1as XxapakTepucTUKa XUMHUUECKIX
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL post https://m.edsoo.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro no pazneny 25




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bubnuorexa [IOK
31 Obmwe cpojicTBa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue Metauibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
N KoanuectBo yacos DJIeKTPOHHbIE JdonogHutr
) HMara uudposeie eJbHasd
n/ Tema ypoka Kourpoabn  IIpakTuveckue
Bcero HU3yUYeHH s odpa3oBaTejbHbIE uHpopmaig
n ble padoThI padoThI
pecypcsbl usi
[Ipenmer xumun. Pons
XUMHH B KU3HU 1 bubmuorexa [JOK
yesoBeka. Tema u https://m.edsoo.ru/ff0d210c
BEI[ECTBA
[TonsiTue o MmeTogax 1 bubmuorexa [JOK
MO3HAHUS B XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota
Ne 1 «IIpaBuna paboTsl B
71a0opaTopuu U MPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyT0BaHUEM
q
e pean | B orea 0K
) . https://m.edsoo.ru/ff0d26ca
paszeneHus cMecei
[IpakTuueckas pabora
Neo 2 «Pa3nenenue
cMmeceil (Ha mpumepe 1 bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBapEHHOM
COJIN)»
ATOMBI I MOJICKYITBI 1 Eubmorexa LIOK
y https://m.edsoo.ru/ff0d2a6c
X .
UMUYECKHE DJICMEHTHI Bu6moreka LIOK
3HaKu (CHMBOJIbI) 1

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8




8 IIpoctslie U cnoXKHBIE bubnuorexa [IOK
BellleCTBa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubnmoreka [JOK
Y4EHHUE https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSHCTBA
10 Xoacoras dopwysa BuGmiorexa [1OK
pMyJIa. https://m.edsoo.ru/ff0d2eae
BaneaTHOCTE aTOMOB
XUMHYECKHUX DIIEMEHTOB
OTtHOcUTEeIbHAS
11 aToMHas Macca. bu6mmorexa [IOK
OTHOCUTEIbHAS https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca
M
12 xnﬁzgzgzoizﬂfneMeHTa Bubmiorexa HOK
https://m.edsoo.ru/ff0d350c
B COCANHEHUU
13 KoaudecTBo BemiecTna. bu6mmoreka [JOK
Momns. MonsipHas Macca https://m.edso0.ru/ff0d5230
(6))
14 xnlﬁgzee;l({gg :BneHI/m bubanorexa LIOK
) https://m.edsoo.ru/ff0d37fa
XuMudeckasi peakius
IT
15 . p:f;ii“ﬂg yerosit bubmuorexa [JOK
P . https://m.edsoo.ru/ff0d3al6
XUMHUYECKHUX PEeaKITHii
15 | meanmen BuGmiorexa LIOK
THeCTB. https://m.edso0.ru/ff0d3b88
XUMHYECKUE YPABHEHUS
Brruucnenuns
KOJIMYECTBA, MAaCChI Bu6morexa LIOK
17 BEIIECTBA IO

YpaBHEHUSIM
XAMHYECKUX PEaKUI

https://m.edsoo.ru/ff0d5708




18

19

20

21

22

Knaccudukanus
XUMHYECKHX PEaKIUii
(coenuueHus,
pazIoKeHUs,
3aMeleHus, o0OMeHa)

M. B. JlomoHOCOB —
Y4EHBII-
SHITUKJIONIE/IUCT.
O06o0061IEHNE U
cucTeMaTu3aIusg 3HaHui

KonTponpsHas padora
Nel mo Teme «BemectBa
U XUMHAYECKUE PEAKITHI)

Bo3ayx — cMech ra3os.
CocraB Bo3ayxa.
Kucnopox — snemenT u
MIPOCTOE BEUIECTBO.
O3oH

dusnueckue
XUMHYECKHE CBOMCTBA
KHCTIopo/ia (peakuuu
OKHUCIIEHUS, TOPEHHE).
ITousTue 00 okcuagax

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

23

Crioco0b! nosyueHust
KHCIIOPOAA B
nabopaTopuu U
IPOMBITIIJICHHOCTH.
[TpumeneHue Kuciaopoaa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

24

Temnnosoii s ekt
XUMUYECKON PEAKINH,
HIOHSITHE O
TEPMOXUMHUYECKOM
YPaBHEHHUH, IK30- U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4790




SHAOTCPMHUYCCKUX
pE€aKknusax

TormmBo (HedTh, yronb
Y METaH). 3arpsi3HeHHe

bu6mmoreka [IOK

25 BO3]1yXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALCHUS
[IpakTuyeckas pabora
26 f{‘i{iﬂno ES\I:Z u bu6mmoreka [IOK
ya https://m.edsoo.ru/ff0d4ae2
coOMpaHue KUCIOPOa,
W3yYEHHUE €r0 CBOMCTB»
B _
27 I O(il:fo(;HBe ZJ(I:?]\:SHT ' bubmmorexa LJOK
P HIEETBO- https://m.edsoo.ru/ffod4ddo
Haxoxnenue B mpuponae
dusnyeckue u
28 XUMHYECKUE CBOMCTBA bubmuorexa [JOK
Bojlopoa. [Ipumenenue https://m.edsoo.ru/ff0d4ddo
BOZIOpOJA
29 Ilonsarue o xucaoTax u bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 1(33(1)10000065; I;OqueHHﬂ bu6nuoreka [IOK
/I0POZL https://m.edsoo.ru/ff0d4dd0
nabopaTtopuu
[TpakTuueckas pabota
04
a1 fﬁoﬂno ;i“;: . BuGnnorexa [IOK
i https://m.edsoo.ru/ff0d4f42
cobupanue BOopoaa,
W3yYEHHUE ETO CBOMCTB»
30 MomnsipHblil 00BEM bubnnoreka [JOK
ra3zoB. 3aK0oH ABOTajipo https://m.edsoo.ru/ff0d542e
Berancnenus o0péMa, Bu6morexa LIOK
33 KOJINYECTBA BEIIECTBA

Tra3a 1o €ro U3SBCCTHOMY

https://m.edsoo.ru/ff0d55a0




KOJINYECTBY BEIIECTBA
WIH 00BEMY

34

Brrunciaenus o06éMoB
ra3oB 10 YPaBHEHUIO
pEeaKIMy Ha OCHOBE
3aK0HA 00BEMHBIX
OTHOIIICHUH Ta30B

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

35

dusnueckue u
XAUMHUYECKUE CBOMCTBA
BOJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

36

CocTtaB OCHOBaHHUH.
IToustue 00
WHIUKAaTOpax

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

37

Boga kak pactBoputens.

Hackbiennbie u
HEHACBIILICHHbIE
pactBopbl. MaccoBast
JI0JIS BEIlleCTBa B
pactBope

bubmuorexa [JOK
https://m.edsoo.ru/ffod5b40

38

39

40

[TpakTuyeckas pabora
Ne 5 o Teme
«IpuroroBieHue
pacTBOpPOB C
onpencneéHHoN
MacCOBOH JoJie
PacTBOPEHHOIO
BEILIECTBA»

KonTponbhas pabota

No2 no teme «Kucnopon.

Bonopoxa. Boga»
OKCHIIBI: COCTaB,
KIIacCUpUKaIus,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e




[Tonyuenue u
XUMHUYECKHE CBONCTBA

bubmuorexa [JOK

41 KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
O :
42 K;;Zﬁ;ffa CP(I):TaB’ bu6mmoreka [IOK
1M, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
I1
43 xp?ﬁﬁ:?f;encmﬁcma bubmiorexa HOK
N https://m.edsoo.ru/ff0d67ca
OCHOBaHUMI
K :
44 K;;cJIc?/ITqI;L;;C;;B, bubmuorexa [JOK
[HA, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
I1
45 xp?ﬁgz:?f;eﬂcmﬁcma Bubmiorexa HOK
https://m.edsoo.ru/ffOdfee2
KHCJIOT
Coiu (cpenaue):
HOMeH(KJII)afypa )CHOCO6LI Eubmorexa IIOK
46 i https://m.edsoo.ru/00ad947
MOJTYYEHUS, XHMAYECKUE 4
CBOMCTBa -
[TpakTuueckas pabota
Ne 6. Pemenune
JKCIIEPUMEHTAIIBHBIX bu6nuoreka [IOK
47 337124 110 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI [¢
HEOPTaHHYECKUX
COEIUHEHUI)
T'enernueckas cBsI3b
MEKILY KITaCCaMH bu6mmorexa [IOK
48 y https://m.edsoo.ru/00ad9a5
HEOPTaHUYECKUX 0
COEeTMHEHUN =
49 0O000meHue n bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH

https://m.edsoo.ru/00ad9cbh




2

KonTponbnas padoTa
Ne3 o teme "OCHOBHBIE

bubmuorexa [JOK

50 https://m.edsoo.ru/00ad9el
KJIACChl HEOPTaHMYECKUX a
coequuenui” -
IlepBbie MONBITKU
KJIacCU(hUKALTIHI
51 XI/IMI/I‘IS():KI/IXHSJ'ICMGHTOB bubmoreka LJOK
’ https://m.edsoo.ru/00ad9ffa
[TonsATHe o rpynmnax
CXOJTHBIX DJIEMEHTOB
[Tepunonnueckuii 3aKoH U
[lepuoanueckast bubnnorexa [HOK
52 CHCTeMa XUMHUUYECKUX https://m.edsoo.ru/00ada52
anemenTtoB Jl. U. c
MengeneeBa
bubmuorexa [JOK
IT
53 CPUOJIBL, TPYHTIBL, https://m.edsoo.ru/00ada52
MOATPYIIITHI c
CtpoeHue aTOMOB. bu6nuoreka [IOK
54 CocraB aTOMHBIX S7€p. https://m.edsoo.ru/00ada34
H30TOMEI 2
CrpoeHnue 311eKTPOHHBIX
000JI0YeK aTOMOB
SITEMEHTOR bubmuorexa [JOK
55 . https://m.edsoo.ru/00ada6b
[Iepnoanueckoi c
cuctemsl J[. W. =
MenneneeBa
XapakTepucTUKa
XHMHYECKOT0 JIEMEHTa
bu6mmorexa [IOK
0 €ro0 TOJIOKEHHIO
56 1O CTO TOTMKCHIIO B https://m.edsoo.ru/00adag2

[lepuonnueckon
cucteme /1. 1.
Menneneera

4




3HayeHue
[Teproaudeckoro 3akoHa
JUTSL PA3BUTHS HAYKU H

bubmuoreka [JOK

57 https://m.edsoo.ru/00ada96
npaktuku. J. . o
MeneneeB — y4EHBIN, -
Mearor ¥ rpaxk 1aHuH
Pe3epBHBIit ypOK.
O6o0meHue u bubmuorexa [JOK

58 cucreMaru3anus 3HaHuil https://m.edsoo.ru/00adb33
/ Beepoccuiickas c
poBepoYHas paboTa
KoHTtposbHas pabota
Ne4 o reme «Ctpoenue bubnunoreka [JOK

59 aTomMa. XuMu4ueckKas https://m.edsoo.ru/00adb48
cBsi3b» / Beepoccuiickas 6
poBepoYHas pabora
DIIEKTPOOTPULIATETEHOC bubnuorexa [JOK

60 Th ATOMOB XUMHUYECKUX https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
Honnas xummudueckasa bubmnorexa IOK

61 https://m.edsoo.ru/00adac3
CBS3b 4
KoBanentnas nonspHas bubanorexa LIOK

62 https://m.edsoo.ru/00adaab
XUMHUYECKas CBA3b 8
KoBanenTHas bubmuorexa [JOK

63 HETOJISIPHAs https://m.edsoo.ru/00adaab
XUMHUYECKas CBS3b 8

bu6mmorexa [IOK
64 CreneHs OKUCIEHUS https://m.edsoo.ru/00adae2
8

65 OKHCITUTENTBHO- bubmuorexa [JOK

BOCCTaHOBUTECIIbHBIC https://m.edsoo.ru/00adb07




peakuuu 6
bubmuorexa [JOK
g6 = Owucamtennn 1 https://m.eds00.ru/00adb07
BOCCTAaHOBUTEHU 5
Pe3epBHBIii ypOK.
O060061EHNE U
CI/ICTCII-\I/IlaTI/ISaI_[I/I}I 3HAHUI brbmiorera [IOK
67 1 https://m.edsoo.ru/00ad9ch
no teme «CtpoeHue 2
atoMa. XUMHAYECKas -
CBSI3b)»
P 7| .
68 OGobwmewmc 1 bubmmorexa LJOK
m . https://m.edsoo.ru/ff0d61c6
cucreMaTrTui3ania 3HaHUN
OBIIEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME




9 KUIIACC

Ne
n/
n

Tema ypoka

Ilepuonnueckuii
3aKOH.
[Iepnognueckas
CHUCTEMa XMMUYECKUX
anemenTtoB Jl. U.
MenneneeBa

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHyec
KHe
padoTshI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

bubmuoreka [IOK
https://m.edsoo.ru/00adb59e

JlonmoJtHUT
eJibHasA
uHdopman
usi

3aKOHOMEPHOCTH B
N3MEHEHHHU CBOMCTB
XUMHYECKHUX
AJIEMEHTOB MEPBBIX
TPEX MEPUOOB

bubnunoreka LIOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMECHKJIaTypa
HEOPTaHUYECKUX
BEILIECTB

Buner xumnuaeckoit
CBSI3H U THIIBI
KPUCTAJUIMYECKUX
peLEToK

KonTponbnas pabota
Nel o reme
«IIoBTOpEeHue n
yri1yOieHre 3HaHu|
OCHOBHBIX pa3ziesioB
Kypca 8 Kiacca»

bubmmoteka IIOK
https://m.edsoo.ru/00adb7e2

bu6nmorexa LIOK
https://m.edsoo.ru/00adbac6

Knaccudukanus
XUMUYECKHUX PeaKLni

but6mmoreka [IOK
https://m.edsoo.ru/00adbch0




110 pa3jInYHbIM
IMIpU3HAKaM

10

ITonsarue o CKOpOCTH

XUMHUYECKON PEaKLUU.

ITonsarue o
TOMOT'€HHBIX U
TeTEPOreHHBIX
peaKIusax

ITonsarue o
XUMHYECKOM
paBHOBECHH.
®akTOopbl, BIUSIONINE
Ha CKOPOCTh
XUMHYECKON peaKiuu
U TI0JIOKCHHE
XHUMHYECKOT'O
paBHOBECHS

OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHbBIC
peaKuu

Teopus
ANEKTPOIUTUYECKOMN
JIACCOLINAIINH.
CuibHbIC U cl1a0bIe
SIEKTPOIUTHI

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

bubnuoreka [{OK
https://m.edsoo.ru/00adc28c

bubmmoteka IIOK
https://m.edsoo.ru/00adcade

bu6nmorexa LIOK
https://m.edsoo.ru/00adcd68

11

12

Honnbie ypaBHEHUSA
peaKuuit
XuMudyeckue
CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE
MpeJICTaBICHH 00
AIIEKTPOJUTHYECKON
JHUCCOIUAIIN

but6mmorexa [IOK
https://m.edsoo.ru/00add448

bubnunorexa LIOK
https://m.edsoo.ru/00add5d8




XUMHYECKUE
CBOMCTBA coyIel B
CBETE MPEACTABICHUI

bub6nmoreka IIOK

13 00 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON
JIUCCOITUAITAN
14 [TonsiTue o rugponuze bubmmoreka [JOK
coseit https://m.edsoo.ru/00add9d4
00606
15 cncieﬁzfl?aeannﬂ Bubmorexa LOK
o H https://m.edsoo.ru/00addd12
3HAHUHI
[IpakTuyeckas pabora
16 No 1. «Pemenue bubnuorexa [JOK
AKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KoHTposbHas pabota
No2 1o Teme
17 «OJIEKTpOINTHYECKAS bubmuoreka [IOK
JYICCOIIMAIHSL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIINU
B PacTBOpax»
OO6mas
XapaKTePUCTHKA
18 rajoreHoB. bubmmoteka IIOK
XuMU4YeCcKue https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMeEpe
xJjopa
XJI0pOoBOAOPO.
19 gﬁ;ﬁigéﬁcnom’ bubnunorexa LIOK
N https://m.edsoo0.ru/00ade104
CBOICTBa, MOJIyYEHUE,
IPUMCHCHUE
20 [TpakTuueckas padota bubmuoreka [JOK




No 2 o Teme
«lTonyuenue coyistHOM
KHUCJIOTBI, U3yYEHHE €€
CBOMCTB»

https://m.edsoo.ru/00ade348

21

22

Brraucnenus no
YpaBHEHUSAM
XUMHUYECKHUX PEaKIni,
€CIIM OJIVH U3
pEarcHTOB JIaH B
H30bITKE

OOmas
XapaKTEePUCTHKA
asieMeHToB VIA-
1y o) 72000131

bubnunorexa LIOK
https://m.edsoo.ru/00ade488

bubnunoreka LIOK
https://m.edsoo.ru/00ade64a

23

AJnoTponHbie
MOIU(DHUKAIIH CEPBI.
Haxoxnenue cepsl u
eé coeqUHEHNN B
IPUPOJIE.
XuMU4YeCcKue
CBOMCTBA CEPBI

bu6nmorexa LIOK
https://m.edsoo.ru/00ade64a

24

CepoBogopoy,
CTpOEHHUE,
¢buznueckue u
XMMHUYECKHE CBOMCTBA

bubmmoteka IIOK
https://m.edsoo.ru/00ade802

25

26

Oxcuppl cepsl.
CepHas KucioTa,
duznueckue u
XUMHYECKHE
CBOICTBA,
pUMEHEeHHE

XUMHYECKHUE
peaKkuuu, Jexalue B

but6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6nunorexa LIOK
https://m.edsoo.ru/00adec8a




OCHOBE
MPOMBIIIIIEHHOTO
croco0a Mmory4eHust
CEpHOM KHUCIIOTBHI.
XUMHUYECKOE
3arpsisHEHHE
OKPYKaroIEeH cpebl
COCTUHEHUSIMU CEpBI

27

28

Brruucnenue
MacCOBOM O
BBIXO/Ia MPOyKTa
peakiuu

OOmas
XapaKTEePUCTHKA
a1aeMeHTOB VA-
rpynmsl. A30T,
pacrpocTpaHeHue B
npupoe, puzndeckue
1 XUMUYECKHE
CBOMCTBA

bubnuoreka [IOK
https://m.edsoo.ru/00adec8a

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

29

AMMuak, ero
¢buznueckue u
XUMHUYECKHE
CBOMCTBA, IIOJIy4CHHUE
Y IIPUMEHEHUE

bubmmoteka IIOK
https://m.edsoo.ru/00adf004

30

31

[TpakTnueckas padota
Ne 3 mo Teme
«ITonyuenue
aMMuaKa, u3yueHue
€ro CBOMCTBY

A3oTHas KACIO0TAa, €€

dusnueckue u
XUMUYECKHE CBOKCTBA

but6mmoreka [IOK
https://m.edsoo0.ru/00adf180

bu6nunorexa LIOK
https://m.edsoo0.ru/00adf306




32

33

Hcnonb3zoBanue
HUTPATOB U COJICH
aMMOHUS B KQUE€CTBE
MUHEPATIBHBIX
ynoOpeHuit.
XuMHueckoe
3arpsi3sHEHUE
OKpYXKarollen cpebl
COCIMHEHUSIMU a30Ta

®dochop. Okcun
docdopa (V) u
docdopHas Kuciora,
buzndeckue u
XUMHYCCKHUE
CBOWCTBA, MOJyYCHHE

bubnunorexa LIOK
https://m.edsoo.ru/00adf518

bubmuoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
docdaroB B kauecTBe
MUHEpaIbHBIX
yI0OpeHMil.
3arpsi3HeHuE
IIPUPOJHON Cpebl
docharamu

bu6nmorexa LIOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
npupoe, puzndeckue
U XUMHNYECKHEC
CBOMCTBA

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

36

Oxkcupel yriaepoaa, ux
duznueckue u
XUMHYECKHE
CBOMCTBA.
DKOJIOTHYEeCKHE
npoOJIeMsl,
CBSI3aHHBIE C OKCHJIOM

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




37

yriepona (1V)
VYroabHasg Kuciiora u
e€ coim

bub6nmoreka IIOK
https://m.edsoo0.ru/00ae006¢c

38

[TpakTnueckas padota
Ne 4 o Teme
"[Tony4yenue
YTJIEKHUCIIOTO rasa.
KauecTBennas
peakuus Ha KapOoHart-

HOH

bubnmoreka [IOK
https://m.edsoo.ru/00ae027e

39

40

[TepBoHavaibHBIC
MOHATHUS 00
OpPraHMYECKHUX
BEILIECTBAX KaK O
COEIUHEHHIX
yriaepojaa
Kpemnuit u ero
COCAUHEHMS

bubnunoreka LIOK
https://m.edsoo.ru/00ae054e

bubnunoreka LIOK
https://m.edsoo0.ru/00ae080a

41

42

43

[IpakTnueckas padbora
Ne 5. Pemenue
IKCIIEPUMEHTATHHBIX
3a7a4 1o TeMe
«Baxuneimne
HEMETaJLIBl U UX
COCIMHCHUS

KonTponbnas pabota
Ne3 mo Teme
«Baxnenmme
HEMETAJIBI U KX
COETUHEHHMS

OO0masa
XapaKTePUCTHKA
XUMHUYCCKUX

bu6nmorexa LIOK
https://m.edsoo.ru/00ae0bf2

bubnunorexa LIOK
https://m.edso0.ru/00ae0el8

but6mmorekxa [IOK
https://m.edsoo.ru/00ael103e




3JIEMCHTOB —
METAJIOB.
Meramiudeckas CBI3b
1 MeTaJlTINYeCcKast
KpUCTAJUTMYECKast
pemérka. Pu3n4yeckKue
CBOMCTBAa METAJLJIOB

XUMHYECKHE
CBOICTBA METAJLIOB.
44 DNEKTPOXUMHUYECKUM bubmnorexa [IOK
L https://m.edsoo.ru/00ae1156
PAI HAPSHKCHUIH
METAJUIOB
O0mme crocoOsl
MOJTyYEHUS] METAJLIOB.
CrnaBel. Beruucnenust
45 M0 YPaBHEHUSIM Bbu6motreka [JOK
XUMHYECKUX PEAKIIUH, https://m.edso0.ru/00ae1156
€CJIM OJIAH U3
PEareHTOB COJCPKUT
prUMecH
16 [TonsiTve 0 KOppoO3UK bubmuoreka [IOK
METAaJJIOB https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK
at IHenoumpie MeTanb! https://m.edsoo.ru/00ael4b?2
Oxkcuabl 1
48 FI/I)Ip(;HKCI/I)IBI HaTpud U bubmnorexa [JOK
https://m.edsoo.ru/00ael14b2
KaJns
€JIOYHO3EMENILHBIE
49 ﬁiTaJ‘IJ‘ILI — KaJIbIUH U bubnnorexa [JOK
N https://m.edsoo.ru/00ael5e8
Marduii
50 Baxneiimme bu6nunorexa LIOK
COCIMHEHUS KaJIbIIMS https://m.edsoo.ru/00ael5e8
51 O000enue u




CHUCTEMATHU3ALIN
3HAHUI

JKécTkocTh BOALI U

bubnmmoreka [IOK

52 crioco0st e https://m.edsoo.ru/00ae1886
YCTpaHCHHS
[IpakTnueckas padota
Ne 6 o Teme
53 ")KéCHTK(TC;i BOJBI U Bubmmorexa LHOK
. https://m.edsoo.ru/00aelae8
METOEI €€
ycTpaHeHus"
. bubnuoreka [{OK
4 ATFOMHHHI https://m.edsoo.ru/00aelc64
A
55 CBI\(/I)qﬁ)((:)TTBes I({)IIZI:H au Bubmmorexa LIOK
A https://m.edsoo.ru/00aelc64
TUAPOKCHIA
bubnunoreka LIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 | meotmenn(na BuGmorexa LIOK
https://m.edsoo.ru/00ae35e6
xenesa (111)
O06o061IEHNE U
58 cucTeMarus3anus
3HAHUU
[TpakTuueckas pabota
Ne 7. Pemenue
o | e Bumorea 110K
A . https://m.edso0.ru/00ae3de8
«Baxueuiue
MECTAJIJIBI U UX
COEIMHEHU
B
BIHCIICHIA O bu6nunorexa LIOK
60 YPaBHEHUSAM

XUMUYECKHUX PEaKLUH,

https://m.edso0.ru/00ae1750




€CIIM OJIVH U3
peareHToB JlaH B
HU30BITKE UIIN
COAECPKUT IPUMECH.
Breraucnenus
MAacCCOBOH JIOJIU
BBIXO0/Ia ITPOJIYKTa
peakuu

61

O06o0061IEHNE U
CUCTEMATH3aIU
3HAHUU

62

KoHnTtposbHas pabota
Ne4 o Teme
«Baxnenmme
METaJUIbl U UX
COEIMHEHUSY

63

64

BemiecTBa n
MaTepHalibl B
MMOBCETHEBHOM KU3HU
YeIoBeKa
XHUMHYECKOE
3arpsi3HEHUE
OKpYKaroILEe Cpebl

bubmmoteka IIOK
https://m.edsoo.ru/00ae3f50

bubmmoteka IIOK
https://m.edsoo.ru/00ae4270

65

66

Ponp xumuu B
pelIeHn
3KOJOrHYECKUX
npoOem

PesepBHBIi ypOK.
O06o06mIcHNE U
CHCTEMAaTH3aIIHs
3HAHUMN

bu6nmorexa LIOK
https://m.edso0.ru/00ae4270

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

67

PesepBHBIi ypOK.
0O0001eHne n

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c




CHUCTEMATHU3ALIN
3HAHUI

Pe3epBHBIii ypOK.
O06o006uenne u

68
CHCTEMAaTU3aI
3HAHUH
OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME

68

bub6nmmoreka [IOK
https://m.edsoo.ru/00ad9ch2




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOT'PAMMBbI

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

11

ITo Teme: «HepBOHaanIBHBIe XUMHNYCCKHUEC ITIOHATHUA»

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSTHUN: aToM,
MOJICKYJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OIHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAsi W MOJICKYJIIpDHAas Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JONS XHMHUYECKOTO
DJIEMEHTA B COCJMHCHUU, MOJSPHBIA O0BEM, XMMUYECKAs pPeaKius,
KIAaCCU(UKALUA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKINH
pa3IOKEHUs, PEAKIMU 3aMCIICHHS, pEaKiuu OOMeHa, JK30- U
SHJIOTEPMHUYECKUE PEAKIMH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBop,
MaccoBas JI0Jisl BellecTBa (IPOIICHTHAs KOHIICHTPAIIKs) B paCTBOpPE

1.2

13

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKMX IIOHATHH U
IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHKUH BEILIECTB U UX MIPEBPAICHUI
MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JII COCTaBi€HUSI (HOPMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

pacKpbIBaTh  CMBICH  3aKOHOB  COXpPAHEHUsT MAacChl  BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

1.5

OMpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 61/1Hapme
COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpoOBaTh XUMHUYECKHE peakuuu (M0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PQEKTY)
BBIUNCIISTH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl
BEILIECTB

1.8
1.9

1.10

BBIUUCIISATH MACCOBYIO JIONIO XMMHUYECKOTO JJIEMEHTa Mo (opMylie
COCTUHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJBI ITO3HAHUS — HAOJOJICHUE,
U3MEpEeHHe,  MOJCIMPOBAaHUE,  OKCIEPUMEHT  (pealmbHBli |
MBICTICHHBIN )

ITo Teme: «Baxueiimme MPEACTABUTCIIN HCOPraHUYICCKHUX BCIICCTB»

2.1

2.2

pPacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHMX TOHSTHH: OKCHJ,
KHCIJIOTA, OCHOBAHHUE, COJIb
OTIPEIeTISITh MPUHAUIEKHOCTh BEHIECTB K OMNPEACIEHHOMY KIIaccy
COEMHEHUH 1o Gopmynam

2.3

K.HaCCI/I(pI/IL[I/IpOBaTB HCOPTaHUYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA
BEIIECTB pa3IM4YHBIX KJIACCOB, MOJATBEP’KAas ONUCAaHHE IpUMEpaMu




MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOUIUX XUMHUUECKUX PEaKIIHi

2.5

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOT'0 COCTaBa, BO3MOXXHOCTH TPOTEKAHUSI XUMHUYECKUX
MPEBpAICHUI B Pa3JIMYHbIX YCIOBHSIX

2.6

cleoBaTh IMpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TOCYyloH H
1ab0paTOpPHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIAM OOpaIICHHS C
BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMHU 110 BBIIIOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKHUX OIBITOB IO TIOMYyYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BelIeCTB (BOAOpPOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpPOB € ONPEACIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEUIECTBA, IJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHMIO PACTBOPOB IIENIOYEH © KUCIOT C TIOMOIIBIO
WHAUKATOPOB (Jakmyc, ¢heHondraaert, MEeTUIOPAHK U IPYTHe)

2.7

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHIO XHUMHYCSCKOHN pCaKnuu

[To Teme: «llepumomuueckuii 3akoH u Ilepumommyeckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMmoB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH

3.1

3.2

3.3

PaCKpBIBATG CMBICJI OCHOBHBIX XHMHUYCCKHX TTOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 clIoM aToMa, aTOMHaid Op6I/ITaJ'II>, paauyc aroma,
XUMHYCCKasd CBA3b, IOJIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HWOHHAsA CBA3b, HWOH, KaTHOH, aHHWOH,
CTCIICHb OKUCJICHUA

KJIACCU(UIIUPOBATh XUMUYECKUE DIIEMEHTBI

ONKCHIBATh U XapaKTepu3oBaTh TabnuuyHyro (opmy [leprognueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3iuyaTb IOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJbley U «OOJbIINe) MepHOIbl

3.4

3.5

3.6

3.7

9 KIIACC

packpbiBaTth cmbicn Ilepuomuyeckoro 3axkoHa J[.M. Menneneesa:
JIEMOHCTPHUPOBATh TOHMMAaHUE MTEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIIEMEHTOB OT UX MOJoXeHus B Ilepuonnueckoi
CUCTEME

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TabiuIe
«Ilepuognueckas  cucreMa  XUMUYECKUX  31neMeHToB .U
MenpeneeBa» € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB W 3aps sapa, oOIee Yucio
AIIEKTPOHOB U pacIpeieTICHHE UX M0 JIEKTPOHHBIM CIIOSIM)

OTpEeNATh CTENeHb OKHUCICHHUS DOJIEMEHTOB B  OMHApPHBIX
COEIMHEHN X

OTpEeNeNsATh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAs W WOHHAas) B
HEOPraHUYECKUX COECIUHEHUSAX

Kon
NpoBepPsSIEeMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «BGH_ICCTBO " XUMHWYCCKad pCakusi»

11

PaCKpbIBATb CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSTHH: pacTBoOp,




1.2

AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAsT AMCCOIUAIIMS,
peaKuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
obpaTuMble u HEOoOpaTUMbIe peakiuu,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJIUTETIb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIEHHUE, aAJIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HOHHAs,
MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA |
IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUH BCUICCTB U UX npeBpameHHfI

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YE M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH
MOHHOr0 0OMeHa

14
1.5

2.1

pPacKpbIBaTh CYIIHOCTh OKUCIUTENbHO-BOCCTAHOBHUTEIBHBIX PEAKIUi
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakUuil

IIPOBOAMTD PAcU€ThI [0 YPABHEHHIO XUMUYECKOM peakuu

[To Temam: «Hemerauibl M UX cOeAMHEHUs» U «MeTamabl U HX
COETUHEHUS

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICIU(PHUSCKUE XUMHUIECKUE
CBOWMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEpPXkJas ONMCAHUE

IIpUMEpaMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKLUN

2.2

2.3

2.4

2.5

COCTaBJIATb YPAaBHCHUA peaKHHﬁ, MOATBCPIKAAOMINX CYIICCTBOBAHUC
TCHETHYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

MPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS,
BO3MOXHOCTU IIPOTEKAHUSI XUMUYECKUX IPEBPALICHUN B Pa3IMYHBIX
YCIIOBHSIX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYAOW H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUHU C HWHCTPYKIHUSAMHU TIO BBITOJTHEHHUIO
71ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJYYEHHIO M COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

OPOBOJUTHh pEaKIHMM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: PACMO3HABATH ONBITHBIM IYyTEM XJIOPHU-,
Opomuza, wuomuza, Kapbonar, ¢ocdar, cuamkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHMS, WOHBI W3yYEHHBIX METAIJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPIaHWYECKHUX BEILIECTB

ITo Teme: «XHUMHsI U OKPY:KAIOIIAsl CPENA»

3.1

3.2

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K
BCIICCTBA, KOPPO3UA METAJIIIOB

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JEATENbHOCTH —
aHaM3 W CHUHTE3, CpaBHEHUE, O0000IeHHe, CUCTeMaTH3aIHIo,
BBISIBICHHE TPUYUMHHO-CIEACTBEHHBIX CBSI3€W — I  H3y4EHUs
CBOMCTB BEIIECTB M XUMUYECKHX DPEAKLUN; €CTECTBEHHOHAy4HbIE
METOAbl MO3HAHUSA — HAOJIOJEHHWE, W3MEPEHHUE, MOJAEIHPOBAHUE,
HKCHEPUMEHT (peasIbHbI U MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

1.3

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHHe XHUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSIHUE
BEILIECTB

[TonsiTre 0 MeToAax Mmo3HaHusi B XuMuu. Yuctelie BemectBa U cmecu. CrocoObl
paszeleHus cMecen

ATOMBI © MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX
31eMeHTOB. [IpocThie U croKHbIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

1.5

1.6

1.7

XuMuueckas (1)0pMyJ1a. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCHIICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas 105151 XUMHAYECKOT0 3JIEMEHTA
B COCIMHCHNU

KomnuectBo BemectBa. Moisib. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam
XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ

Ou3nyuecKkne U XUMHYECKHE SBICHHUA. XMUMHUYECKas peakius W e€ MpU3HAKH.
3aKOH COXpaHEHMs Macchl BeleCcTB. XUMUYeckre ypaBHeHus. Knaccupukanus
XUMHUYECKHUX PEaKIUi (COeTuHEHUs], pa3I0KEeHUs, 3aMellleHus, OOMeHa)

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKON MOCYI0M, C TpaBUIIaMU
pabotrel B Jjaboparopuu W TpuéMamMu  OOpalleHUs C JIabOpaTOPHBIM
0o0OpyJOBaHUEM, HU3yYE€HHE W OIHUCaHHE (HU3UUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIEeCTB, HaONoaeHue (¢Gu3nyeckux (MIaBJIeHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIEHWe W KOHACHCAIUs BOJAbBI) U
XUMHYECKHX  (TOpEeHWe CBEYM, NPOKAIMBAHWE METHOW  IPOBOJIOKH,
B3aUMOJICIICTBUE MeJa C KHUCJIOTOW) SBJICHUHM, HAOMIONEHHWE M ONHCAaHUE
NPU3HAKOB MPOTEKAHHWS XHUMHUYECKHMX peakuuid (pas3joxeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpPUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) nmpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PaCTBOPOM
comu menu(ll), n3ydyenue cnocoOoB pasneneHus: cMecet (C MOMOIIBI0 MarHUTA,
bunpTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKH ITOBapE€HHOM COJIM, HAOJIO/IEHHE U OMMCAHKE PE3yJIbTaTOB IPOBEICHUS
OTbITa, WUTIOCTPUPYIOLIEr0 3aKOH COXPAaHEHMsI MacChl, CO3JaHHe Mojeleil
MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxueiiiine MNpEACTABUTCIIM HCOPTAHNUYCCKUX BCIICCTB

2.1

Boznyx — cmecp razo. CocrtaB Bosgyxa. Kuciopox — sneMeHT u mpocroe
BenlecTBo. Haxoxaenue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kuciopoga. CrocoOb
NOJY4YEeHUs1 KHUCIOpoJa B JIAOOPATOpPUU U MPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoge. O30H — ammoTponHast MoAM(pUKAIMS KHCIOPOoJa

2.2

TennoBoil 3P PeKT XUMUUECKOH peakIy, TEPMOXUMUYECKHIE YPAaBHEHUS, IK30-
Y DHAOTEPMHUYECKUE PEaKUH. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO31yXa,
yCUJICHHE TTapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CII0s

2.3

Bomopon — aneMeHT M mpocToe BemiecTBO. HaxolkieHwe BOIoOpoaa B MPUPOJIE,




2.4

2.5

dusnyeckue W XUMHYECKHE CBOWCTBA, IPHUMEHEHHUE, CIOCOOBI TOTYYCHUS.
Kucnots! u conn

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHYECKUM YPaBHEHUSIM

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBIL
HaceplienHble 1 HEHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nmons Bewmecrsa B pacTBOpe. XUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Ipupoze M B XKHM3HU 4enoBeka. Kpyroopor
BOABl B IpuUpoJe. 3arpsA3HEHHE NpUPOAHbIX BoA. OxpaHa M OYMCTKA
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanust Heopranmueckux coenuHennid. Oxcuapl. Krnaccudukxarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIe) U
HecosieoOpasyrone. Homenkmatypa okcuaoB. Du3nueckre M XUMHYECKUE
CBOICTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPaCTBOPUMbIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. du3nyeckue U XUMUYECKUE CBOWCTBA
ocHoBaHui. [lorydenne ocHoOBaHMMI

Kucnorsl. Knaccugpukanus xucnor. Homenkiatypa kucinor. ®usuueckue u
XUMHYECKHE CBOMCTBa KuCHOT. Pan aktuBHoctm MerawwioB H.H. bekerosa.
[Tony4yeHue KucioT

2.9
2.10

211

Comu. Homenknartypa coneil. @u3znueckrue M XMMHUYECKHME CBOWCTBA COJIEH.
IToy4yenue conen

I'eneTmueckas cBSI3b MCXKAY KilaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XWMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPEIEICHUE  COJAEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, paclio3HaBaHHE U H3YydYEHUE
CBOMCTB KHCIOpOJa, HAOIIOEHNE B3aUMOJIECHCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHusl ropeHus (1moxapa), 03HaKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHCAHME WX CBOMCTB, IOJIyueHUE, COOUpaHHE,
pacrio3HaBaHME M M3Y4YE€HHE CBOWCTB BOAOpOAa (ropeHue), B3auMOelcTBUE
Bozopoaa ¢ okcugom Menu(ll) (BO3MOXHO HCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOmrofieHne oO0paslloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM  PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEd PACTBOPEHHOIO
BEIIECTBa, B3aMMOJECWCTBHE BOJBI C MeTaJIaMu (HaTpUeM U KajbIHeM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpPHANIOB), OIpPENEICHUE pPAaCTBOPOB
KUCJIOT Y IHEJOYed C TOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOJEHHWE W3MEHEHUS
OKpacKM HWHJHMKaTOpPOB B pPAacTBOpAaxX KHCIOT M IIEJIOYeH, H3ydeHHue
B3auMojeiictBus okcuga menu(ll) ¢ pacTBopom cepHOU KHUCIOTHI, KHUCIOT C
METaJUIAMM, pEaKIUi HEUTpaIN3allli, ITOTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO0 MeTaula JpyrMM M3 pacTBopa COJIM, pEIICHUE
SKCIIEPUMEHTANIBHBIX 3334 1o TeMe «BakHellne Kiacchl HEOPTaHUYECKUX
COCITMHEHUN»

Ilepnonnueckuiil 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMU4eckas CBsi3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble TOMBITKH KiIacCU(DUKAUU XUMHUYECKHX 3JIeMeHTOB. [loHsATHE O
Irpynmnax CXOOHBIX 3JICMCHTOB (IJ_ICJIO‘IHBIG 1 IICJIIOYHO3CMCIBbHBIC MCTAJIIIbI,
raJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOTepHBIC
OKCHU bl U THAPOKCHUIBI




3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XuMU4eckux 3smemeHTon J1.1.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEPUOAHAS (bopMBI
[lepuoauueckoit cuctembl xuMuueckux osnemeHtoB J[[.M. Menzaeneesa.
Ilepuponsl u rpynmsl. PU3MYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpOB
MeproJia U IPYIIIbI AJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DiekTpoHbl. CTpoeHue
DJIGKTPOHHBIX  000JIOYEK aTOMOB TMEepBBIX 20 XHMMHYECKHUX DIIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA MO ero noyoxenuto B Ilepuoanueckoii cucreme J1.1. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHWMUYECKHX DJIEMEHTOB,
METAIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TIpylmnam M IepuoiaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTHUS Hayku U npaktuku. .M. MenneneeB — yuéHblii U
rpak 1aHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIAPHAsi) CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIHN

XUMHUECKUH S3KCIIEPUMEHT: M3Yy4YeHHEe OO0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE THUAPOKCHAA LMHKA C pPAaCTBOpAMU KHCIOT U
LIECJI0YEH, MPOBEIEHUE OIBITOB, MIUIFOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEHUE, peakliuy pas3iioKeHUs, COSTUHEHMS])

9 KJIACC
Kon

1

11

1.2

IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
BemectBo 1 xummnueckas peakuus. [loropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kaius, KalblUsil H MX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuommueckon
CUCTEME U CTPOECHUEM HUX aTOMOB

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUMBI KpHUCTaNIMYECKUX
pEeLIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKH
U BUJa XuMudeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3IMYHBIM  KJaccaM HEOPraHWYECKUX COCIUHEHUH,
T€HETUYECKAs CBSI3b HEOPIaHUYECKHUX BEILECTB

1.3

14

Krnaccudukanys XuMu4eckuxX peaklui 1Mo pa3auyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YYacTBYIOIIMX B PpEaKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo
M3MEHEHHUIO CTEMEHEeH OKHUCIIEHUS XMMHUYECKHUX AJIEMEHTOB, 10 0OpaTHUMOCTH,
[0 YYacTUIO KaTauu3aropa). OK30- M  JHJIOTEPMHUYECKHE  peakluu,
TepMOXMMHUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTH XMMHUYECKOU PEAKIINH

[TonsitTne 00 oOpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOT€HHBIX U I'€TepOreHHbIX peakuusax. [loHaTne o XuMu4eckoM paBHOBECHUH.
@DakTopbl, BIUAIOIIME HAa CKOPOCTh XMMUYECKOH pEaKUUUd U TOJ0XKEHUE
XMMHUYECKOTO PaBHOBECUSI

1.5

OKUCINUTEIHLHO-BOCCTAHOBUTEIHHBIE pcCaKkiuu, BHGKTpOHHBIfI 6aﬂch
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. CocTaBlieHME  ypaBHEHUU




1.6

1.7

OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C HCIOJb30BAHUEM METOoa
ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
Karnonsl, aHnoHbl. MeXaHU3M JUCCOLMALUU BELIECTB C Pa3IMYHBIMU BUAAMHU
XuUMU4eckoi cBsa3u. Crenens nucconuanuu. CUIbHBIE U ca0ble SJIEKTPOJIUTHI.
Peakuun voHHOro oOMeHa. YcIOBUS NPOTEKAHUS PeakLUi MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YpaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHH 00 JJICKTPOJUTHUYECKON
mucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O ruapou3e conel

XUMHUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMH KPUCTAJUIMYECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ayiMasa), CJIO’KHBIX BELIECTB (XJIOpuJa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW pEaklMu OT BO3JCHUCTBUS PA3IUUYHBIX (HAKTOPOB;
HCCIEAOBAHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  IIpoLecca
JIUCCOLMAIMN  KHUCIOT, MIelodYed M cojeil  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHUAIOB); IMPOBEACHUE ONBITOB, WUIIOCTPUPYIOLUIUX MPU3HAKU
MPOTEKAaHUs PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BhIICICHHUE Ia3a,
o0pa3oBaHNE BOJBI); OIBITOB, HIUTFOCTPHPYIOUINX HPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakluid (TOpeHHe, PEaKiuu Pa3JIoKEeHUS, COCIUHEHUs);
pacro3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX PEaKIIUN
Ha MOHBI; pEIEHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4

Hewmertannel 1 ux coeIMHEHUS

2.1

2.2

OOmas xapaktepuctuka raioreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMCcTBa MPOCThIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOAEHCTBUE C MeTaUIaMH, HeMeTallJlaMH, Ieiao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHM3M 4YeJIOBEKa. BaxkHeWlne XJIOpHUAbl U UX
HaXO0XJIEHHUE B IPUPOJIE

OObmias xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CtpoeHue U pu3nyeckre cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAU(PHUKAUU
KHCIIOpoZia U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMHUYecKue cBoMcTBAa. OKCHUIBI cepbl KaK IpelCTaBUTENH
KHUCJIOTHBIX OKCHJIOB. CepHas KUCIOTa, (U3NUYECKUe M XMMHUYECKHE CBOMCTBA
(obmue kak mpeAcTaBUTENS Kjacca KHUCIOT U crenuduyeckue). XuMHUYeCKHUe
peakimy, JeXalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJy4yeHHsI CepHOU
kuciotel. Ilpumenenne. Conu cepHOM KHCIOTHI, Kau€CTBEHHAs pEaklMs Ha
cynbdar-uoH. Haxoxaenue cepel U €€ coeMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKpYXarolled cpellbl COeTMHEHUSIMU cepbl (KUCIOTHBIE JTOXK[IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILECHUS

2.3

OOmiass xapakTepucThuka d1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTCIICHU OKHUCIICHUSA. A30T, paclpoCTpaHEHHE B IPUPOJIC,
¢du3nuecKkrue U XUMHUYECKHe cBoiicTBa. KpyroBopot a3oTa B mpupojie. AMMHAK,
ero (u3MYecKre W XMMHUYCCKUE CBOKMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHHUS, UX (QU3NYECKUE M XHMHYECKHE CBOWCTBA, MPUMEHECHHE.
KavecTBeHHast peakiiusi HAa MOHBI aMMOHHsI. A30THasl KUCJIOTa, €€ MOJydeHHe,
¢duznueckne W XUMHUYECKHE CBOMCTBa (00mME KaK MPEICTaBUTENS Kiacca
KHCIOT M crnenuduyeckne). Mcmomp30BaHHEe HUTPATOB M COJICH aMMOHHS B




KaueCcTBe MHHEPAJIbHBIX yA0OpeHUH. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIeH
Cpelibl COeMHEHUAMH a30Ta (KUCIOTHBIC JIOXKIH, 3arPsI3HEHUE BO3/1yXa, IMOYBBI
1 BOJOEMOB)

2.4

2.5

2.6

docdop, amtorpornnsie Mogudukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun docdopa(V) u dochopHas kuciaora, QGU3NIECKUE H
XMMHAYECKHE CBOWMCTBa, mosydeHue. lcnonp3oBanue ¢ochaToB B KadecTBe
MUHEPAIbHBIX YA00peHHit

OOmas xapakTtepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCICHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(HUKAIMK, PACIPOCTPAHCHHE B TPUPOJE, (U3HUECKUEe M XUMHYCCKHE
cBoiictBa. Axncopomus. Kpyrosopot yriepoaa B npupome. OKcuabl yriepona,
UX (U3NYECKHE W XUMHUYECKHE CBOWCTBA, JICHCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIy4eHUE U MpUMEHEHHe. DKOJIOTUYECKUE MPOOIeMbl, CBS3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a T00aTbHOTO MOTEIUICHUS KIIMMATa; MapHUKOBBIN
sddekr. YrompHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, MOJy4YeHHWE W TpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHarT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUIEHHOCTH U
CEJBCKOM XO351CTBE

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIUHEHUSX
yriepoga (MeTaH, 3TaH, ATWUJIEH, alleTWJIEH, 3TaHOJ, TIJHULIEPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouomormuecku
BaXHBIX BEIECTBAX: XMpaX, OelKax, YriaeBoJjaXx — MU HX pPOJM B IKU3HU
yenoBeka. MarepuaabHOE €IUHCTBO OPraHUYECKUX M HEOPraHUYECKUX
COEIMHEHU I

2.7

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHE CBOMCTBA, IMOJIyY€HHUE H
npumenenune. CoenuHeHuss KpemMHHUs B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAaHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTH. BakHel e cTpouTenbHble MaTepHAaIIbI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobnembr Oe3omacHOTro
HCIIO0JIb30BAaHUSI CTPOUTENBHBIX MAaTEPUATIOB B TIOBCETHEBHON KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHuEe OOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMA Ha XJIOPUA-
UMOHbI M HaOJIIOJIeHHE MPHU3HAKOB HX TMPOTEKAHUs; OIBITHI, OTpaKaroIINe
¢u3nuecKre U XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00paslamH XJOpPHUIOB
(raoreHHI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIMHEHHUSMU
(BOBMOXKHO ~ HCIIOJIb30BaHHE BHJEOMAaTepHalioB); HaOJIOJeHHE IMpolecca
oOyriuBaHUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEJICHUE
KauecTBEHHOW peakuuu Ha cyib(ar-uoH | HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 0O0pa3lamu
a30THBIX U GochOpHBIX yIOOpEeHUH; monydeHne, cooupanme, pacrno3HaBaHle U
M3y4EHUE CBOMCTB aMMHAaKa; MPOBEJCHHE KAadye€CTBEHHBIX pPEaKIHWil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HCIOJIb30BaHNUE BHJEOMATEPHUATIOB); M3yUYEHUE MOJIENEH KPHUCTAUNINYECKUX
pemwéTok anmasza, Trpadura, (Qy/uIepeHa; O3HAKOMIIEHHE C IPOLIECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; MOJIy4YE€HUE, COOMpaHME, PACIO3HABAHWE U H3Y4YEHUE CBOWCTB




3.1

3.2

VIJIEKUCIIOTO Ta3a; MPOBEACHHE KAYeCTBEHHBIX pPEaKIuid Ha KapOOHAT- M
CUJIMKAT-UOHbl M HW3YyYCHHUE IIPU3HAKOB HUX IPOTEKAHUS; O3HAKOMJIEHHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIIICHHOCTH; PEHICHUE AKCIEPUMEHTAIbHBIX
3aJa4 1o TeMe «BakHeHe HeMeTalbl ¥ UX COCINHCHUS)

Mertamisl 1 uxX COCIUHCHUA

OO01mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nojoxxeHus B llepumoanyeckoid cucreme xXuMuueckux anementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHne MeTaiuioB. MeTainyueckast CBsi3b U
METAUIMYECKass KPUCTAIMYECKass pelI€TKa.  DJIEKTPOXUMUUYECKUUA  psi
HaIIpsDKEHUN METaJUIOB

du3ndecKknue U XUMUYECKUE CBOMCTBA MeTauioB. O0IIKe CrOCOOBI MOTYICHUS
MeTaiioB. [loHsTHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alllUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B
OBITY U IPOMBILIUIEHHOCTH

3.3

3.4

3.5

[lenouynsle Mertamibl: mosiokeHnue B llepuomuyeckold cucTeMe XHMHUYECKUX
anemeHntoB [[.M. MeHnaeneeBa; CTpO€HHE MX aTOMOB; HaXOXJECHHE B MPUPOJE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METAIOB M MX
COETUHEHUN

IIlemoyHo3eMeNbHBIC  METAMIbl MarHuii W KajbIUi: TOJIOXKEHHE B
Ilepuonuueckoi cucreme xumuueckux sneMeHToB J[.1. MenaeneeBa; ctpoeHne
UX aTOMOB; HaxoXXJAeHue B npupoje. PU3MyYecKue U XUMHUYECKHUE CBOMCTBA
MarHus W Kaublus. Baxuedmme coeauHEHUs Kanblus (OKCHI, THAPOKCHII,
coiu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

AmomMuHUI: TonoXkeHue B llepuonnyeckod crucTeMe XHMHYECKHX 3JIEMEHTOB
JI.. Menneneesa; cTpoeHHE aroMa; HaxoaeHue B npupoae. dusmdeckue u
XUMHYECKHE CBOMCTBA alFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA
AJTFOMUHUS

3.6

3.7

XKenezo: nmonoxxenue B [leproandeckoit cucteme XuMu4eckux snemeHTon [1.11.
MenzeneeBa;, CTpoeHME aTOMa; HaxoXIeHue B mpupoje. Pusmueckue u
XMMUYECKHe CBoMcTBa jxene3a. Okcuabl, ruapokcuasl U comu oxenesa(ll) u
xene3a(lll), ux cocras, cBoiicTBa U MoJyueHUE

XUMHUECKUH HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3laMi METaJUIOB U CILIABOB,
X (pu3nUecKMMH CBOMCTBAMH; W3YYEHHE PEe3yJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHICTBUS  OKCHJIa Kalbllsd W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO — HCIOJIh30BaHHE
BHJICOMATEPHAIIOB); TIPU3HAKOB MPOTCKAHMS KAYSCTBCHHBIX PEAKIU HA HOHBI
(Marams, Kanblus, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJTI0JICHUE W OIHMCAaHWE TPOIECCOB OKPAIIMBAHMS TUIAMEHW WOHAMH HATPHS,
Kamuss ¥ Kanblusg ~ (BO3MOXKHO  HCIIOJIb30BAaHME  BUJICOMATEPHAIIOB);
uccieoBaHie aM(OTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS M THIPOKCHIA
[IMHKA; pEICHNEe dKCIIEPUMEHTAILHBIX 3a/1ad 0 TeMe «BaxxHei1ne MeTaibl 1
WX COCIMHCHUS

XuMHS ¥ OKpYXKalolas cpeaa

4.1

HoBble maTepuansl u TexHonoruu. BemecrBa u marepuanbl B ITOBCEIHEBHOU
JKW3HU 4YelloBeKa. XUMHUS U 370poBbe. be3onacHoe uCroiab30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. [lepBas momomp Mpu XUMHYECKHUX OXKOTax M




OTpaBJICHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHUYECKOE  3arpsi3HEHHE
okpyxaromerd cpeast [TJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroib, MPUPOIHBIA Ta3, HedTh),
MIPOYKTHI UX MEePepabOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

XUMHUYECKUH IKCIIEPUMEHT: M3YYCHHE 00pa3lloB MaTepHUaaoB (CTEKIIO, CIUIABBI
METaJIJIOB, MOJIUMEPHBIE MaTepUabl)




IPOBEPSIEMBIE HA OI'D I1IO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0230BOro yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasienue:

11

1.2

0 TIO3HABAEMOCTH SBICHHWH NPUPOAbI, NOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTypbl M IPAKTHUYECKON
JEeSTEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAyK

O HAY4YHbIX MCETOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA
00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaIbHOI AEATENFHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO II03BOJHUT OOYYaroIIMMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoeit Oyaymeit mpodeccuoHanbHOMN eI TeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa
MIPHU TIEPEXO0/I€ HA YPOBEHB CPETHET0 00IIero 00pa30BaHMs

Brmagenue cucTteMOll XMMHYECKMX 3HAaHUM M yMEHUE NPUMEHSTH
CUCTEMY XMMHUYECKUX 3HAHUM, KOTOpast BKIIOYAET:

2.1

BOKHEHIINE XUMHUYECKUE TIOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJa, BELIECTBO, IPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIBHBIE aTOMHAas M MOJIEKYJIspHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XMMHUYECKas
peaKiys, peakuuH COEOUHEHHUS, PEAKIHMU Pa3JIOKEHHsS, pEeaKIuu
3aMeIleHUs, Peakluu OOMeHa, TeIIoBOM 3((EeKT peakuuu, 3K30- U
SHAOTEPMHUYECKNE PEAKIIMH, PACTBOP, MACCOBAas JIOJISI XMMHYECKOIO
AJIEMEHTA B COEAMHEHUH, MAacCOBasl JI0JI U MPOLEHTHAsA KOHLEHTpaLHs
BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
opbutanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULIATENBHOCTD, IIOJISPHAs M HEMOJISIPHAs
KOBQJIGHTHAs  CBsSI3b, HMOHHAas  CBsI3b, METa/NIMYECKas  CBA3b,
KpUCTaLIMYeCKass pelEéTka (aTOMHas, MOHHAs, MeTauIMJYecKasi,
MOJIEKYJISIpHAsl), UOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMALMs, PEAaKIUd HMOHHOro OoOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMHM,  OKUCINTENb U
BOCCTAHOBUTENb, OKHCJIEHHME W  BOCCTAHOBJIEHHE, DIJIEKTPOJIM3,
XUMHUYECKOE paBHOBeCHE, oOpaTuMble M HeoOpaTHMble peakiuH,
CKOpOCTb XMMMUYECKOW peakiuu, Karanuszarop, IIJK, xopposus
METAJUIOB, CILUIABBI

2.2

OCHOBOIIOJIAralolue€ 3aKOHbl XHWMHUHU: 3aKOH COXPAaHEHHS MaccChl,
nepuoauueckui 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA




cOCTaBa, 3aKOH ABOraapo

2.3

3.1

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIsIpHasd TEOpus:, TCOPUA
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconnuanumn

Biianenne ocHOBaMM XMMUYECKOM TPaMOTHOCTH, BKJIFOYAIOILICH

YMEHHE MMPaBUJIHHO UCTIOIh30BATh H3yYECHHBIC BEIIECTBA U MaTePUAITBI
(B TOM 4HCIE MHHEPAJbHBIC YAOOPCHHS, METAUIbl W CIUIABBI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHUKOB YIIICBOJIOPOIOB
(yryist, mpupoaHOTO raza, He)TH) B OBITY, CEIbCKOM XO3SWMCTBE, Ha
MIPOU3BOJICTBE M TMOHUMAHHE 3HAUCHUS >KHPOB, OCIKOB, YIIEBOJIOB
JUIS. OpTaHW3Ma YeJIOBEeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECCTB
U XMMHUYECKHUX TPOILIECCOB HA OPraHU3M YeJIOBEKa U OKPY)KAIOLIYIO

MPUPOHYIO CPEy

3.2

3.3

YMEHUE HMHTErpUpoBaTh XMUMUYECKHE 3HAHMS CO 3HAHUSAMHU JIPYTUX
y4eOHBIX IPEIMETOB

HaJIMYMEe OmbITa paboThl ¢ Pa3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaUU
0 XUMUU (HayyHass W Hay4dyHO-TIONYJIApHAs JMUTepaTypa, CIIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(i)OpMaLII/IIO O BCIICCTBAX, HX
MMPEBPALICHUAX )51 IMPAKTHUYCCKOM IMPUMCHCHUHA u YMCHUC
KCIIOJIb30BaTh €€ JJIA pCUICHUA y‘IeGHO'HOSHaBaTCJ'IBHHX 3aJad

Brnanenue ocHoBaMM NOHATUIHOIO amnmapara U CHUMBOJIMYECKOTO
S3bIKa XMMHUH JUISI COCTaBJICHUsI (HOPMYJT HEOPTaHWYECKHX BEILECTB,
YPaBHEHHH  XUMHUYECKMX  pE€akUWd; OCHOBAMH  XHUMHUYECKOU
HomeHkJarypsl (IUPAC u TpuBHabHOIA)

YMeHue oOBACHATH CBSI3b IMOJIOKEHUs 3ieMeHTa B [leproauueckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHMS aTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB M 3apsaa  41pa, oOlee Yucio
AJIEKTPOHOB), pAacIlpesleIEeHUEM »HJIEKTPOHOB IO 3HEPreTHMYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPHOJOB, KIS U KaJbLUs

[IpencraBnenue 0 MEPUOINYECKOMN 3aBUCUMOCTH CBONCTB
XUMHUYECKUX DJIEMEHTOB (paJnyC aToma, 3JEKTPOOTPUIATENBHOCTD),
HpOCTI)IX MU CIOXHBIX BCIICCTB OT IIOJOXCHUSA DJJICEMCHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpPHOAaX M  TJIABHBIX
MOATPYIINAX ) ¥ JIEKTPOHHOTO CTPOSHUS aTOMa

YMmenue kiaaccuuImpoBarh:

7.1

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINU

YMeHue Onpeacirh:

8.1

BAJICHTHOCTh W CTCIICHb OKHCJICHUA XUMHWYCCKUX DJIEMCHTOB, 3apsan
HOHa

8.2
8.3

BUJI XUMHMYECKOM CBA3M M THUI KPHUCTAJUIMYECKONM CTPYKTYphl B
COETUHEHUIX

XapakTep Cpeiibl B BOJAHBIX PaCTBOpaxX BeHIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIIUTEIIb U BOCCTAHOBHUTCIIb

YMeHne xapakTepru3oBath (GU3MUECKHUe U XUMUYECKHE CBOMCTBA!

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,




KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, KaJul, MarHUH,
KaJIBLIMM, aTFOMUHUM, JKEJIe30)

CIIOXHBIX BEIIECTB, B TOM YHCJI€ HMX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUIPOKCHUIIBI
metamwioB |-lIA rpynn, amomunus, meau (l), nunka, xenesa (Il u

9.2 1), okcuapl yriuepona (I u 1V), kpemuns (1V), azora u dochopa (Il
u V), cepot (IV u VI), cepuucras, cepnasi, azoTucras, a3oTHasd,
dbocdopHas, yrojbHas, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3UPOBAaTh M  XapaKTEepU30BaTh CBOMCTBA  BEIISCTB B

9.3 3aBHCHMOCTH OT HX COCTaBA W CTPOCHHS, MPUMCHCHHE BELIECTB B
3aBUCUMOCTH OT MX CBOMCTB, BOBMOXKHOCTh MPOTEKAHMUS XUMHUUYECKHUX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUIX

10 YMeHHe COCTaBIATh MOJICKYJISIPHBIC ¥ HIOHHBIC YPaBHEHUS PEAKIIHA, B
TOM 4YHCJIE:

10.1 peakIii HFOHHOTO OOMEeHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITHI

103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB
(TpyIim) HEOPraHUYECKUX BEIIECTB

10.4 MOJITBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMH

11 VYMeHre BEIYUCIATH (IIPOBOAUTH PACUYETHI):

111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJFO XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3 KOJIMUYECTBO BEIECTBA M €T0 Maccy, 00beM Ira3oB

114 M0 YypaBHEHHUSM XHMHUECKUX pPEaKIUid U HaXOIUTh KOJIUYECTBO
BeIeCcTBa, 00BEM M MacCy pEeareHTOB WIIH MTPOYKTOB PEAKIIUU

12 Bnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJAaMH  HAy4YHOro  To3HaHUA  (HaOIIO/IeHUE,

121 U3MEepEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) PU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUW; YyMeHUEe CcHOpMyIHpoBaTh MpoOieMy U
MPEJIOKUTH MMYTH €€ pelieHus

122 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
MOCY/I0H 1 JIa0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUJIaMU O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSPeIKESHUS

123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEIHOTO
BO3JICUCTBUSA

13 Hanuuue npakTHYeCKWX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:

W3YyYeHHE U OMHcaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

13.1 ¢  (usuueckuMM M XUMHYECKUMHU  SIBJICHHUSIMH,  OIIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUECKUX pPeaKInui

13.2 u3ydeHHe croco0O0B pa3aeieHus cMmecen

133 MOJIy4eHUE KHCIOpOAa M UW3YYCHHE €ro CBOMCTB; IMOJIy4CHUE

BOJIOPOJia U M3YYEHHE €ro CBOMCTB; MOJYYEHHME YTJIEKHCIIOrO rasa u




M3YYEHHE ero CBOMCTB; MOJIy4eHHEe aMMHUaKa U U3yYeHHUE ero CBOMCTB

13.4

135

13.6

13.7

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPENEIEHHON MaccoBOil josei
pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHUJIOpaHkKa u
dbeHondTanenHa) s ONPENCIICHUS XapaKTepa CpeIbl B PacTBOpax
KHMCJIOT U LIeJI0oYei

WCCIIC/IOBAHME U  OMNHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHUE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTaula JPYrMM U3  pPacTBopa  COJH;
uccienoBaHue aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U
[IUHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPIraHUYCCKUX COGHHHCHHﬁ»; ((9JI€KTpOJ'II/ITI/I‘lCCKa${
JAUCCOLIM AL, «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA,
«Baxnennne MeTaJIbl U UX COCAUHCHUA»

13.8

XUMHYECKHE IKCIIEPUMEHTHI, WUTIOCTPUPYIOLITHE MIPU3HAKA
MPOTEKAHUS peakIuii MOHHOrO0 OOMEHa; KauyeCTBCHHBIC PCaKIMU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBl AMMOHUS, MarHUsI, KbV, AJTFOMIHHSI,
kenesa (2+) u kenesa (3+), menu (2+), mUHKA

14

YmMmenue:

141

NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bOpMC BBIBO/JIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCEPHOCTHU

14.2

YCTaHAaBJIIMBATb CBA3U MCIKAY PCAJIbHO Ha6J'II-O,Z[aeMLIMI/I XUMHUYCCKHUMU
SABJICHUSAMMH H IMPOLECCCaAMH, IMPOUCXOAAIIMMU B MAaKpO- 1 MUKPOMUPE,
00BACHATH IMPUYHNHBI MHOFOO6pa3I/I$I BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa
1
1.1

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

[IepBoHavyaIbHBIE XUMUYECKUE MTOHSATUS

Uucteie BemecTBa U cmecu. CriocoObl pa3zienenus cMeceit

ATOoMBI U MOJNEKyNnbl. XuMHYECKHE diieMeHThl. CHMBOJBI XHUMHYECKUX
251eMeHTOB. [IpocThle U CI0XKHBIE BELIECTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb
OKHCIICHUS

14

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA
B COCIUMHCHNHU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass mMacca. MoOJsipHBIE 00bEM Tra3oB.
B3anMocCBsI3b KOIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €MHHUI] BEIIECTBA

duznueckrue M XUMHUYCCKHEC SBICHUSI. XUMHYCCKAs pcakuusa nu eé IIPU3HAKH.
3aKoH COXpPaHCHHA MAaCChI BEIICCTB. XUMHYECKHE YpaBHCHUA

[lepnonnueckuii 3akoH u lIlepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[Tepuognueckuii 3akoH. [lepuonuyeckas cucrema XuMu4yeckux aneMeHTos [1.1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYecKuii CMBICI TOPAIKOBOrO HOMEPA,
HOMEPOB IIEpUOA U IPYIIIBI JJIEMEHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oronel. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHYECKHUX JJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaus, Kajabllug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METAIJIMYECKNX W HEMETAJUIMYEeCKUX CBOMCTB) M HMX COCIWHEHHH B
COOTBETCTBUU C TIOJIOKEHHEM »JyieMeHTOoB B llepuoamdeckoil cucreme
CTPOCHHUEM HX aTOMOB

Crpoenue BemecTna

3.1

3.2

Xumudeckass cBs3b. KoBaneHTHass (MoOJsipHAsT W HEMOJSpHAs)  CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. Hounasn CBSI3b.
Merannnueckas CBI3b

Tumel KpUCTAIIUYECKUX PEmETOK (aTOMHAas, WOHHAsA, MeETa/uInJecKas),
3aBHCUMOCTh CBOWMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM PELIETKM U BHUAA
XAMHUYECKOU CBA3ZU

Baxnelme npeACcTaBUTENM HEOpPraHWYECKuX BemecTB. Hemeramnsl u ux
coeaqruHeHusI. MeTayuibl MU UX COeINHEHUS

4.1

Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKHMX COEIMHEHHMH: OKCHIOB
(coneobpasyromiue: OCHOBHBIE, KHCIIOTHBIE, amoTepHbIE) u
HecoseoOpa3yrole; OCHOBaHMU (LIETOYM W HEPAaCTBOPHUMBIE OCHOBAHMS);
KHACIOT  (KHCIOpOJCOAepKalie M OeCKUCIOpOJHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIeH (CPEIHUX U KUCIBIX)

4.2

dusugeckue U XHUMHYECCKUC CBOMCTBA MMPOCTBIX BCIICCTB-HEMCTAJIJIOB:
BOJIOPO/JIa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS




4.3

dusznyecke W XHMHUYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTALJIOB: JIMTHA,
HaTpu:da, Kajiusgd, Marovusad W KaJbOHWsiA, aJJFOMHUHUA, KCIIC3a. 3JICKTpOXPIMPI‘-I€CKPIﬁ
pAaa HaHpH)KeHI/Iﬁ METAaIJIOB

4.4

4.5

4.6

Ouznyeckue U XUMUYECKUE CBOMCTBA BOJOPOJHBIX COEIMHEHUN HEMETAJIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHUAKA

dusnueckue U XUMHUYECKHE CBOMCTBA OKCHJIOB HemeTtayuioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IonyueHue
OKCHJIOB HEMETAIIJIOB

Xumunyeckue cpoiictBa okcuaoB: MetawioB IA-IIA rpymn, uunka, menu(ll) u
xesesa(ll, 11). TTomydenune OKCHIOB METAILIIOB

4.7

XHWMHYECKUE CBOMCTBA OCHOBAHHMHM M aM(OTEPHBIX THAPOKCHUIOB (Ha MpUMEpE
TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [loayyenue ocHOBaHMM U
aM(}OTEepHBIX THAPOKCHJIOB

4.8

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOMU, (ochopHOM, KpeMHHUEBOH, yroiapHO. Ocobbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOM M a30THOM KHCIIOT.
[Tosryuenue Kucnor

4.9

OO6mue xuMHYeCKre CBOMCTBa cpenHux coneil. [lonydenue comneit

4.10

411

[Tonydyenue, coOupaHue, paclno3HaBaHHE BOAOPOJA, KHCIOPOJa, aMMMaKa,
YIJIEKUCIIOro ra3a B JlabopaTopuu

[Tonyyenne amMMuaka, cepHOM M a30THOM KHMCIIOT B IPOMBINUIEHHOCTH. O01mue
CHocoObl NOJYYEHHS METAJUIOB

4.12

I'eneTnueckas cBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX CO€OUHEHUI

5.1

5.2

XUMUYECKUE PEAKIIUU

Knaccudpukanns XuMHUUeCKUX peaklyuid Mo pa3jIHMyHbIM MpPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIMX B pPEAaKIMU BELIECTB, MO TemioBoMy 3¢pdekry, 1o
M3MEHEHHUIO CTENIEHEeN OKUCIEHUS] XUMUYECKUX IEMEHTOB

TeroBoit 3¢ (heKT XUMHUYECKON peakiuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-
Y DHJIOTEPMUYECKHUE peakinu. TepMOXUMHUYECKUE YPABHEHUS

5.3

OKHCIUTENIBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHCIUTENN U BOCCTAaHOBUTEIH.
IIponeccbl  OkuCiIEHHMSs M BOCCTAHOBICHMSA.  OJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUU

5.4

5.5

Teopus ’nekTpoauTUYECKON nucconuanuu. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHI U
HEINeKTPOoJUTHI. CUIbHBIC U Ca0bIe AIeKTPOIUTHL. CTENeHb UCCOHAITIHI
Peakmun moHHOTO OOMEHA. YCJIOBHSI MPOTEKAHUs PEAKIMd MOHHOTO OOMEHa,
MIOJIHBIE U COKpAaIllEHHbIE MOHHBIE YPABHEHUS PEaKLIUi

6.1

6.2

XHUMHS U OKpYXkarolasi cpeia

BemectBa n Marepuassl B TOBCEIHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
UCIOJIb30BaHUE BEUIECTB M XUMHMUYECKUX pEakUuil B jaboparopuun U OBITY.
HepBaﬂ IMoOMOIIb IMPHU XUMHUYCCKUX O0XKOraX U OTPABJIICHUAX

XUMHYECKOE 3arps3HEHHE OKPYKAIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MpPeJOTBPALLCHHS
[IpenenbHast nomyctumas koHueHtpanus BemectB (IIJJK). Ponp xumuu B
pPELICHUH HKOJOTMYECKMX Tpo0ieM. YCuieHHe MapHUKOBOro Hddexra,
paspylIeHre 030HOBOIO CIIOsI

6.3

[Tpumenenue cepsl, a3ota, docdopa, yriaepona, KpeMHHSI U X COCIUHCHHUU B
6I>ITy, MCAUIHWHEC, MPOMBINIJICHHOCTH M CCIbBCKOM XO3AHCTBE. HpI/IMCHeHI/IC




METaJUIOB M CIUIaBOB (CTajb, YYT'yH, OIOPATIOMHUHUHN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COCIII/IHGHPlﬁ. ITousrtue o KOppO31uun MCTAJUIOB, OCHOBHBIC
CHOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[IpuponHble UCTOYHUKHU YIJIEBOIOPOAOB (Yroyib, HPUPOIHBIM Ta3, HEPTH),

64 IPOAYKTHI MX NepepaboTKu (OEH3UH), MX POJIb B OBITY U IPOMBIIIIJICHHOCTH
[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTMHEHUSX

6.5 yriiepoja (MeTaH, 3TaH, STHICH, alleTUIICH, YTAHOJI, TJIUICPHUH, YKCYCHAs! KUCIIOTA).
[NonsiTne 0 OMONOTHYECKH BAKHBIX BEILECTBAX: JKUPAX, OCNKaX, YIJIeBOAaX — U UX
POJTH B J)KU3HH YEIIOBEKA

7 Pacuérer:

7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN

7.2 MaccChl (MaccoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMHUYECKHM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-¢ U3aHUE,
nepepabotanHoe, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe o6uiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 9 knacce/ ['abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A.

AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Cucrema OLIEHKH JTOCTUKEHUN INIAHUPYEMBIX IPEIMETHBIX PE3YIbTAaTOB
ocBoeHus yueOHoro npeamera "Xumus'". Mocksa, 2023r. ®I'BHY "UuctuTyT
CTpaTeruu pa3Butus oopazoBanusi Poccuiickoit akajiemun oopasoBaHus'.

2. Xumus (6a3oBbIil ypoBeHb). Peanuzanus tpedoBanuit ®I'OC 0cHOBHOTO
ob1iero oOpazoBanus. Meroauueckoe nocooue st yuurtens. PI'EHY
"UHctutyT pa3Butus odpazoBanus Poccuiickoit akagemMun oopa3oBaHus'”,
Mocksa, 2022r.

3. Meroauveckue matepuaisl mo xumun https://edsoo.ru/mr-himiya/

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

1. https://lesson.edu.ru/catalog

2. https://resh.edu.ru/subject/29/

3. bubmoreka [IOK
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