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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOIN MPOrpaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHusl, MPeICTaABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (denepanbHONH pabodeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENoJaBaHus y4eOHOro mpeaMeTa « XUMHUS
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[IporpaMmma mo xuMuu JOa€T TpEACTaBICHUE O LENAX, OOIIed CTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npeamera, yCTaHaBIIMBACT o0s13aTenbHOe peaMEeTHOE coJiep>KaHue,
mpeayCMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpPUPOBaHUE TIO
pazienaM M TeMaM MPOTrPaMMbl O XUMHUH, OMNPEIETseT KOJIUYECTBEHHBIC W
KaueCTBCHHbIC XapaKTEePUCTUKU CoJIepXKaHus, PEKOMEHTyEMYTO
MOCJICIOBATENIbHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEHM OOydJaronIuxcsi, OMNpPEAeNseT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTelbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pe3yibpTataM 00ydueHHs XMMUHU Ha YPOBHE 1eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4e€OHO-ITO3HABATEIbHON JEATEILHOCTH OOYYalolerocss IO OCBOSHUIO
y4eOHOT'0 COJICpIKAHUS.

3HaHUE XUMHUHM CIY>KUT OCHOBOW uisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOydJaroierocsi, ero MpeACTaBICHU O MaTEePUATHHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAILIECHUSIX
SHEPruu M 00 SBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTAX PEHIeHUS TrI00agbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI UYEJOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3ydeHne xumuu:

CIIOCOOCTBYET  peayiM3alliii  BO3MOXKHOCTEM  JJIi  caMOpas3BUTHS |
dbopMUpOBaHUS KyJIbTYPBI TUYHOCTH, €€ 001IeH U (YHKIIMOHAIBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEU
oOy4JalIuXCcsi, HABBIKOB WX CAMOCTOATEIbHOM  Y4eOHOW JIEATEeIhHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MTOBCETHEBHOM JKMU3HU, TaK U B IPOPECCUOHATHLHOM eI TEIIBHOCTH;

3HAKOMHUT €O CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIO0CTHOTO B3TJIA/1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00YyYaOIINXCS;

crocoOCTByeT (OPMHUPOBAHUIO IICHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
Hay4YHbIM 3HAHUSAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarOITXCS.

JlanHble HampaBieHUS B OOyYEHHH XUMUU OOECTICUMBAIOTCS CIENU(UKOM
COIEpKaHMsI  y4yeOHOro IpeaAMeTa, KOTOPBIM  SBISETCA  IEJarorMuecKu
aIanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHUH HA OMPENeNEHHOM dTare e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHHsi OPUECHTHUPOBAH HA
OCBOEHUE OOYYAIOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUM XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHM W HEKOTOPBIX OTAECIBHBIX 3HAUYUMBIX TOHSITHH
OPraHUYE€CKON XUMHHU.

CrpykTypa coaep:kaHusl MPOrpaMMbl MO XUMHUU C(POpMHpOBaHA HA OCHOBE
CUCTEMHOro mojaxoja k €€ usydenuro. CopepkaHue CKIAAbIBACTCS U3 CHUCTEMBI
MOHSATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUI O XUMUYECKOU
peakiuu. OO0e H3TH CUCTEMbl CTPYKTYpPHO OpPraHU30BaHbl [0 MPUHIIUITY



MOCJICTIOBATEIFHOTO PA3BUTHS 3HAHWIA Ha OCHOBE TCOPETUICCKUX MPECTABICHUN
Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYCHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonuueckoro 3akona /[. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYCHUS O CTPOSHUU aTOMa U XUMHUYECKOU CBSI3H;

— TMPEACTaBICHUN 00 DJIEKTPOJIMTUYECKOW JUCCOIMAIMKM BEIIECTB B
pacTBopax.

TeopeTndeckne 3HAHHWS PACCMATPUBAIOTCS HA OCHOBE OMITMPHYECKH
MTOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIICIOBATEIIHFHO OT OJTHOTO
YPOBHS K JPyroMy, BBITIOJHSS (QYHKIUH OOBSICHCHHS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEU IMPAKTUYECKOTO MPUMEHEHUS U TOJYYCHHUS
N3y4aeMbIX BEIICCTB.

OcBoeHue TmporpaMMbl IO XHUMHH  CIIOCOOCTBYeT  (DOPMHPOBAHUIO
NPEJICTABJICHUST 0 XUMHUUYCCKOW COCTABJISIONICH HAyYHOH KapTUHBI MHpPA B JIOTHUKE
e€ CHCTEMHOW MpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO W
METOJIaM TIO3HAHUS B Hayke. V3yueHWE XUMHUHU TMPOUCXOAUT C IMPHUBICUCHHEM
3HAHMHA U3 éoaHee U3YYCHHBIX YYCOHBIX MpeaMeToB: «OKpyXaroluui Mupy,
«bwuonorus. 57 kiacce» U «Pu3nka. 7 Kiace».

[Ipy wW3yYyeHUH XHMHHM TPOMCXOAWT (OPMUPOBAHME 3HAHMK OCHOB
XHMHYECKOW HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JCATSIBPHOCTH YEJOBEKa W KaK OJIHOTO M3 KOMIIOHCHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOMT B (OPMHUPOBAHHUU CHCTEMBl XUMHUYCCKHUX
3HAaHMH — BaKHCHIIMX (PAaKTOB, MOHATHHA, 3aKOHOB M TCOPETUYCCKUX IOJIOKEHUH,
JOCTYITHBIX OOOOIIEHWH MHPOBO33PEHUYCCKOTO XapaKTepa, Ss3bIka HayKd, B
OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHHUS TpU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakiui, B GOPMUPOBAHUU U PA3BUTHHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENBHOW M Y4EOHO-UCCIEeN0BATENHCKON
JeSTENbHOCTH, OCBOEHUU TpaBHJI 0Oe30MacHOro OOpalieHusi C BELECTBAMU B
MOBCETHEBHOM JKU3HMU.

[Ipu u3yyeHUM XMMHUHU HA YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs Ba)KHOE
3HauYeHUE MPUOOPENIU TaKHe 1eJ1, KaK:

— (GopMHpOBaHME MHTEIUVICKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJIEHHOCTb OOyYEeHHS Ha CHUCTEMaTHYeCKoe IPHOOIICHUE
oOydJaromuxcs K CaMOCTOSTEIbHOM TO3HABATENbHON NEATEIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHMSI, (POPMUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecIieueHne yCIOBUH, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO 00yJarOITUMHUCS
OTbITAa Pa3HOOOpPA3HOW MEATETHLHOCTH, TMO3HAHUA W CAaMOTIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMK), MMEIOIUX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH,

— (dopmupoBanue oOmEeH (PYHKIIMOHATBHOH U  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSACHATHP W OILCHHUBATH SIBJICHUS
OKDPYKQOLET0 MHpA, HMCIONb3Ysl 3HAHWS U OIBIT, HOJNYYCHHBIC NPH H3YYCHHH
XAMHH, TPUMCHATh HUX TPH PCLICHUH Hpo6neM B TIOBCEIHEBHON J>KM3HU U
TPYJOBOM JIEATETLHOCTH,

— ¢opMupoBaHHE y OOYyYaIOMHUXCS TYMAaHUCTUYECKUX OTHOIICHHA,
MOHUMAaHUSI IIEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH DSKOJIOTHYECKHU
[1EJIECO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBON NEATEIHHOCTH B IEIAX
COXPaHEHUS CBOETO 3/IOPOBBSI I OKPYKAIOIICH MPUPOTHOM CPEIbI;

— pa3BUTUE MOTHUBAIMU K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIICYETIOBEUYCCKUX IICHHOCTEH,



TOTOBHOCTH K OCO3HaHHOMY BbIOOpPY Mpo(uiisi U HAMPABIECHHOCTH JalbHEHIIEro
oOy4eHusl.

YPOKH MpOBOASTCS C UCHOJB30BAHUEM CPEACTB OOYUEHHS U BOCIHUTAHMUS
LIEHTpa oOpa3zoBaHus €CTECTBEHHO-HAay4YHOUN 51 TEXHOJIOTUYECKOHN
HamnpasieHHOCTEN «Touka pocTay.

OOmiee YMCIO 4YacoB, OTBEAEHHBIX MJIA M3YYEHUS XUMHUM Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B Hejenwo), B 9 kmacce — 68 wyacoB (2 wyaca B HENENIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKHUE OHATHS

[Ipenmer xumuu. Posib XMMUK B KU3HU YEIIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTE 0 MeTOMAaxX MO3HAHMS B XMMHUM. UHCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3zeneHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckass ¢Gopmysa. BajleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB.
3akOH TOCTOSIHCTBA CcocTaBa BemiecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEMHEHHH.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4HCJIAa CTPYKTYPHBIX €IuWHUI] BemiecTtBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHMUIA.

OU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMUYECKas PeaKlus U €€ MPU3HAKHU.
3aKOH COXpaHEHMs MacChl BellecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMeIIeHUs, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOM IMOCYA0M, MpaBuiiaMu paboThl B J1TaOOpaTopuu H
npuémaMu oOpaleHusi ¢ J1abopaTopHbIM 000PYI0BAHUEM, U3YUYEHUE U OIHCAHHE
(bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHUE
¢usznueckux (TUTaBI€HHME BOCKA, TasHUE JIbJla, PAaCTHUPaHHUE caxapa B CTYIIKE,
KUATIEHWE U KOHJIEHCAIMs BOJIbI) M XMMHUYECKUX (FOpEHUE CBEUYH, MPOKAIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTOMN) SIBJICHUM, HAOII0IeHUE U
OMKMCAaHKWE MPU3HAKOB MPOTEKAHUS XMMUUYECKHX peakluil (pa3yiokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOUM KHUCIOTHI C XJIOPUAOM Oapusi, pas3lioKeHHe TUIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoOACHCTBHE XKejeza ¢ pacTBopoM cosu meau (11),
U3y4YEeHHE CIOCOOOB pPAa3eNIeHHs] CMECE: C MOMOIbI0 MarHuTa, (puIbTpOBaHUE,
BhIMIApUBAHKUE, NTUCTUIUISIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKU MMOBAPEHHOM
CONM, HaOJIOJCHWE W  ONUCAaHWE  pEe3yIbTaTOB  MPOBEICHMS  OIbITA,
WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHMsSI MAaCChl, CO3JaHUE MOJENEd MOJIEKYI
(1IapocTep>KHEBBIX).

Baxkueiimue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3imeMeHT U mpocToe
BemlecTBo. HaxokaeHue kucimopojia B MHpupoje, (U3NYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. llpumenenue kucnopoaa. CrocoObl
MOJIyYEHUs KHCIOpoJa B JAa0OpaTopuu U MOpOMBINUIEHHOCTH. Kpyrosoport
Kucinopoza B mpupoe. O30H — anioTponHas MOAUGUKAIIHS KACIOPOa.

TemnoBoit >PGeKT XUMUYECKON pEeaKIuu, TePMOXUMHUYECKUE YpaBHEHWS,
9K30- M JHAOTEPMHUYECKUE pEaKIUu. TOIUIMBO: yroib W METaH. 3arps3HEHUue
BO3/lyXa, YCHJIEHHE MTapHUKOBOTO 3 (PeKTa, pa3pylieHrHe 030HOBOTO CIIOS.

Bonmopon — nsnemeHT m mpocrtoe BemecTBo. Haxoxxaenue Bogopona B
npupojie, (Guznyeckue MW XMMHYECKHME CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonydeHus. Kuciorsl u comnu.

MonspHbiii 00bEM Ta30B. PacuéThl M0 XUMHYECKUM YPaBHEHHUSIM.

duznyeckue CBoWcTBa BOJbl. Boma kak pactBoputenb. PacTBOpBHI.
HacebllieHHble M HEHACBIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10J1s1 BEIECTBA B pacTBOPE. XUMUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KHU3HHU 4enoBeKa. KpyroBopoT BOAbl B IPUPOJE.
3arpsi3HeHUE NPUPOIHBIX BOJA. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.



Knaccuduxanus neopranmdeckux coenuneHui. Oxcunbl. Knaccudukaims
OKCUJIOB:  cosiecoOpa3yroniue  (OCHOBHBbIE, KHUCJIOTHbIE, aM(doTepHble) W
HecosieoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUUYECKHE
CBOMCTBA OKCUIOB. [TomyueHnue OKCuaoB.

OcHoBanus. Knaccudpukauus oOCHOBaHMI: IIENOYM W HEPACTBOPUMBIE
ocHOoBaHMA. HoMmeHnkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHui. [losryuenrue oCHOBaHUM.

Kucnotel. Knaccudukamust kucinor. Homenknarypa kucinor. dOusudeckue u
XUMHUYECKHE CBOWCTBa KHUCIOT. Psax axkruBHocTn mertaimioB H. H. bekerosa.
ITonyyenue KUCIOT.

Conu. Homenkiarypa coneil. @u3n4ecKue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonydenue conen.

I'eneTnyeckas CBI3b MEXAY KJIACCAMHU HEOPTaHUYECKUX COEJIMHECHUIA.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEEIECHUE COAEPKAHUSA KUCIOPOa B BO3yXE, MOIyUYEHHUE,
coOupaHue, pacno3HaBaHWE€ M M3y4YEHHE CBOMCTB KHUCJIOpOJa, HAOII0eHUE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOJAOM U YCIOBUSI BO3HUKHOBEHUS U
MPEKPAIICHUsT TOPCHHs (I0Xkapa), O3HAKOMIICHHE C 00paslaMH OKCHIOB H
ONMCAaHNE WX CBOWCTB, MOJNYYCHHE, COOMpaHWE, DACIO3HABAHHC M W3Y4YCHHC
CBOMCTB BOAOpOAA (FOpeHI/Ie), B3auMojielicTBie Bojoposa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUACOMATEPHUAJIOB), HAONIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJIEAOBAHME OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEACIEHHON
MacCOBOM J10JI€H pacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJbI C METAJNIAMU
(HaTprieM ®  KaiblueM) (BO3MOXHO  HKCIOJIb30BAHUE BHJIEOMATEPUAJIOB),
UCCJIEIOBaHWE OOpa3OB HEOPraHWYECKUX BEHIECTB PAa3IUYHBIX KIACCOB,
Ha0JII0IeHNEe U3MEHEHHUsI OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT M IIEIOYEH,
u3ydeHue B3aumojercTBusl okcupa meau (II) ¢ pacTBOpoM CEpHOM KHCIOTHI,
KHCJIOT C METajulaMH, peakUuil HeUTpalu3aluy, MOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOI0 METaJla JPYTHMM W3 pacTBOpa COJIM, PELICHUE
AKCHEPUMEHTAIBHBIX 3a/ady N0 Teme «BaxHelne Kiacchl HEOPraHUYECKHUX
COEIUHECHUN).

IMepuonuyeckuiit 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
nemenToB JI. WU. MenpgeneeBa. Crpoenne aTomMoB. XMMHYECKasi CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

[lepBbie TOMBITKH KIAacCH(UKAIIUU XUMUYECKUX dieMeHTOB. [loHsitHe o
IPYIIax CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIECJTOYHO3EMEIbHBIE METAIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). IEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIC OKCHIBI
Y TUPOKCUBI.

[Tepuonnuecknit 3akoH. [lepronnueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkomepwomnas ©  JIUHHOMEpUOAHAs  (OPMBI
[Tepunonnueckoit cuctembl xumuueckux 3meMeHToB J[. M. Menneneesa. [lepuoast
n rpynnel. Ouzndeckuii CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB NEpUOAa U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnexkrpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBeIX 20 XHUMUYECKHUX  DIEMEHTOB
[Tepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCcTHKa XHUMHUYECKOTO
3JIEMEHTA 10 ero nosnoxenutro B [lepuonnueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajudyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYINIaM U NEPUOJaM.

3nauenue [lepuonnueckoro 3akoHa u I[lepuoanyeckoil CHCTEMBI XUMUYECKUX
3JIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. [[. 1. MenneneeB — yd€Hblii u
IPaKJAHUH.



Xumuueckast cBsizb. KoBajeHTHas (moyisipHass W HEMOJspHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

CremleHb  OKHCIICHHUA. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIHU.
[Tpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHrue oO0pas3lioB BEIIECTB METAJVIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LMHKA C pPACcTBOPaAaMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX  MNPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Mesxcnpeomemmnule ceasu

Peanuzamusa MeXnpeaMeTHbIX CBA3€M NpU M3YYEHUM XUMUHM B 8§ Kiacce
OCYIIECTBIISICTCS 4epe3 MCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK U TOHSATUM, SIBJSIOMIUXCS CUCTEMHBIMH JJISI OTJICIIbHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4YHbIN (hakT, TUMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KilacCuUKanus, TEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JICKTPUUECKUI 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIHUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

'eorpadusi: armocdepa, rugpocdepa, MHUHEpadbl, TOpPHbIE MOPOJBHI,
MOJIE3HBIE MCKOMAeMbI€, TOILUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYECKAs peaKkuusi

ITepuonnueckuii 3akoH. [lepronnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX TEPUOJOB, Kalusd, KaJdblUs HU HX
COCIMHEHUH B COOTBETCTBHMH C IIOJIOKEHUEM »dJIeMEeHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BeliecTBa: BUJBI XUMHYECKOW CBSI3U. THUMBI KPUCTAIIMYECKUX
peIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMUECKON PEIIETKU U
BUJIa XUMHUYECKON CBSA3H.

Knaccudukanys u HOMEHKIaTypa HEOPTraHMYECKUX BEIICCTB. XHUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTraHMYECKUuX
COEJIMHEHUM, FTEHETUYECKasl CBSI3b HEOPraHUUYECKUX BEIIECTB.

Knaccudukaius XuMHUUeCKUX peakiuii 0 pa3IMYHbIM MpU3HAKaM (10 YUCTY
M COCTaBy YYacCTBYIOIIUX B PEAKIHUH BEIIECTB, IO TEIIOBOMY A(hdeKTy, 0
W3MEHEHUIO CTEMECHEH OKMUCJICHUS XHMHYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
Y4aCTUIO KaTajlu3aTopa). DK30- U SHJOTCPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKHUE
ypaBHEHUS.

[lonsitue o ckopocT xumudeckod peakmnuu. [loHsTHE 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakuusax. [IoHATHE O rOMOTEHHBIX M T'€TEPOTCHHBIX
peakuusax. [lonarue o karanuze. [loHsTHE 0O XMMHUYECKOM paBHOBECHH. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHWYECKOW PEAKIUU M TIOJOKEHUE XUMHUYECKOTO

PaBHOBECHHL.
OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTBHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBneHue YpaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCHOJIB30BAaHUEM  MeETOJa
3JIEKTPOHHOTO OajaHca.



Teopust ANEKTPOIIUTHYECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katuonsl, annonbl. MexaHU3M JUCCOLMAIIMM BEIIECTB C PA3IUYHBIMU BHUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOIHTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBolcTBa KHCIIOT,
OCHOBaHMW U CcOJell B CBeTE MpEJACTaBICHUN 00 3IEKTPOIUTHUECKOM
nucconuanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAINIMYECKUX PEIIETOK HEOPTaHUYECKUX
BELIECTB — METAJJIOB M HEMETAJUIOB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAaKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJHOCTH
pacTBOpPOB BEILECTB, MPOLECCAa JAUCCOLMALMM KHCIOT, LIEJI0YEed M COJIEH
(BO3MOXXHO  HCIOJB30BaHME BHUJEO MATEPHUANIOB), MPOBEJIECHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKaHUs  peakuuii HMOHHOrOo  OoOMeHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUid
(ropeHue, peaklMM pasyIoKEHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbKO KA4YECTBEHHBIX pEAKIMHA HA  HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl 4 MX cOeIMHEHUS

OO6mast xapakTepucTuka TraloreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHue W (Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XMUMHUYECKHME CBOMCTBA Ha [pUMEpe  XJopa
(B3auMofeiicTBME C MeTa/UlaM{, HEMeTa/UlaMU, IIeJo4amMu). XJIOPOBOJIOPOI.
ConsiHast KucioTa, XMMHUYECKHE CBOICTBA, MOJy4YEeHHE, NpUMEHEeHHeE. JleiicTBue
XJIOpa U XJIOPOBOJAOPOJA HAa OPraHu3M 4YeJoBeKa. BakHeWllne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (puamyeckue CBOMCTBa
IPOCTHIX BEHIECTB — KUCIOPOJA U Cephbl. AJIOTpOINHbIE MOAUDUKAIIMKM KUCIOPOJa
U ceppl. XUMUYecKkue cBoiicTBa cepbl. CepoBOOpOMa, CTpoeHUE, (pu3ndyeckue u
XUMUYecKre cBoMcTBa. OKCHIBI CE€phbl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kuciora, (Qusnueckue M XHMHYECKHE CBOWCTBAa (00IIME  Kak
NpeICTaBUTENST Kjlacca KHCIOT W crhenu@uueckue). XUMUYECKHUe PEeakiui,
JeXKalnue B OCHOBE IMPOMBIIUICHHOTO CIOCO0a TMOMyYeHUS CEPHOM KHCIOTHI.
ITIpumenenune cepHoit KucaoThl. CoJIM CEpHOM KUCIOTHI, KAUECTBEHHAs PEaKIys Ha
cynbdar-uoH. Haxoxxmaenue cepbl u €€ COCAMHEHHN B MpHUpPOAE. XHUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH cpelbl COCAMHEHUSMH cepbl (KHUCIOTHBIE HOK[IH,
3arpsi3HEHHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 IPEIOTBPAIICHHUS.

OO6mrast xapakTepuctuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacCIpOCTpaHEHUE B MPHUPOJE,
dusznueckre u XuMuueckue cBoiicTBa. KpyroBopor a3ora B mpupojie. AMMHAK, €ro
du3nueckre U XUMUYECKHUE CBOMCTBA, MOTyueHue u npuMeHeHne. Conu aMMOHUS,
X GU3NUECKNEe U XUMUYECKHE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCIOTa, €€ MOJydyeHHe, (PU3NuecKue U XUMHUYECKUE
cBOiicTBa (0OmMe Kak TMpEeACTaBUTENS Kiacca KUCIOT W CHerupuYecKue).
Hcnonp3oBaHue HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MHUHEpaJIbHBIX
ynoOpeHnii. XuMHUYECKOE 3arps3HEHNE OKPYKAOIIEH Cpellbl COSAMHEHUSIMHU a30Ta
(KUCITOTHBIE JOXIHM, 3arps3HEHUE BO3AyXa, MOYBHI W BOJoEMOB). Docdop,
ajuioTponHble Mogudukanuu Qocdopa, puznueckue M XMMHYECKHE CBOWCTBA.
Oxcun docdopa (V) u dhocdopnas kucimora, Gu3NIecKue U XMMUIECKUE CBONCTRA,
nonyuyenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIBHBIX YA0OPEHUH.



O6mas xapakrepuctuka anneMeHToB [V A-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapAaKTEpHBIE  CTEIEHU  OKUCICHHS.  YTIEpoA,  aJUIOTPOIHbBIE
Moau(dUKALUKM, PpACTIPOCTPAaHEHUE B TpUPOJE, (PUIHUECKHE U XUMHYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. OKCUIbl yriaepoa, ux
dbu3nyeckue W XUMHYECKHE CBOWCTBA, JICMCTBUE HAa JKHUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHUE. DKOJIOTHYECKHE TPOOJEMBI, CBA3aHHBIE C OKCUIIOM
yraepona (IV), rumore3a r1ino0anbHOrO0 TOTEIUICHUS KJIUMara, MapHUKOBBIN
s dekt. YronpHas KUCIOTa U €€ CONiu, UX (PU3NYECKUEe U XMMUYECKHE CBOMCTBA,
nmojyyeHue W TpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-WOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauagbHbBIE MOHITHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, dTAHOJI, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpuponHble HMCTOYHHUKK YTJIEBOJAOPOAOB (yrojib, MPUPOJIHBIA Tra3, HEPTh),
OPOJYKTHl UX TMepepadoTku (O€H3UH), UX POJIb B OBITY U MPOMBIIIICHHOCTH.
[TonsiTe 0 OMONIOTUYECKHN BaXKHBIX BEIIECTBAX: XKUpPaX, OCNIKaX, YriIeBOAaX — U UX
poiu B OKM3HM 4YeJoBeKa. MarepuaibHOE€ €AMHCTBO OpPraHMYEeCKUX U
HEOPraHUYECKUX COCTUHEHU.

Kpemuuii, ero ¢usuueckue W XMMHYECKUE CBOWCTBA, TOJIydCHUE W
npumeHnenne. CoeauHeHus KpemMHUs B mnpupozae. OOmme mnpeacTtaBieHus 00
okcune kpemaus (IV) m kpemaueBoit kuciore. CHIMKAThI, UX HCIOJIL30BAaHUE B
OBITY, B TIPOMBIIIJICHHOCTH. BakHEeHIIne CTpOUTEIbHbIE MaTepHalIbl: KEpaMHUKa,
CTEeKJIO, 1IeMEHT, 0eToH, xkese300eToH. [Ipobnembl 0e30MacHOro MCHOIb30BAHUS
CTPOUTEIBHBIX MATEPHUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3IlOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHON KHCIOTHI,
IPOBE/IEHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUJ-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKaHUS, OMBITHI, OTpaXkarolue (QU3NYECKHue M XHUMHUYECKHE CBOMCTBa
raJjoreHoB M HX COEJUHEHHH (BO3MOKHO HCIIOJIb30BaHUE BUIECOMATEPHUAIIOB),
O3HAaKOMJIEHHME C 0Opa3lamMu XJIOPUAOB (TaJOre€HUZOB), O3HAKOMIICHHE C
oOpazlaMmu  cepbl M €€  COEIMHEHUAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpUAJIOB), HAOIIOIEHNE MpoIlecca OOYTIIMBaHUS caxapa MOJ IeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, M3Y4YEHHUE XHUMHYECKHX CBOMCTB
paz0aBICHHON CepHOM KUCIIOTHI, MPOBEICHHE KaUeCTBEHHON peaKIuu Ha Cybdar-
WOH M HAOJIOJeHHE TpH3HAKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (U3UUYECKUMU
cBoiicTBaMu azora, ¢ochopa U UX COCAMHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHJIEOMAaTepHaIoB), oOpa3namMu a30THBIX U (OCHOPHBIX yAOOpEHUH, MOIyYeHHUE,
coOupaHue, paclo3HaBaHUE W M3YYEHUE CBOMCTB aMMHaka, IPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUSA U (pocdar-uoH U u3ydeHne NMpU3HAKOB
UX MPOTEKAHHUsI, B3aUMOJICICTBUE KOHUIEHTPUPOBAHHON a30THOM KUCJIOTBI C MEJIbIO
(BO3MOKHO VICTIOJIb30BAHUE BUJIEOMATEPHUAIIOB), V3y4YCHUE MoJeIen
KPUCTANIMYECKUX PemETOK anmasza, rpadwura, dymnepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aACOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM TPOTHBOTa3a, MOJydeHHE, cOOMpaHue, paclo3HaBaHUE M H3yUCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX peakinii Ha KapOoHAT |
CUJIMKAT-UOHbBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEePUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenmmne HeMeTaaIbl U UX COCAUHECHUS Y.

MeTaujibl 4 MX COeINHEHUS

OO0mrast XxapakTEepPUCTHKA XUMHUYECKUX JIEMEHTOB — METAJIIOB HA OCHOBaHUU
ux nosioxeHuss B llepmogumueckod cucreme xumuyeckux siemeHtoB [ .
MenpeneeBa u crpoeHuss atomoB. CTpoeHue MeTtaiuioB. Mertajuindeckast CBs3b U
METAJUIMYECKasl ~ KpUCTAJUIMYECKass  pemIeTka.  DJEKTPOXUMUYECKUH  psif



HaIpspKeHU MetaisioB. OU3nyecKkue U XMMUYECKUEe CBOMCTBAa MeTayioB. OOmue
CHocoObl MONy4eHUs] MeTaioB. IloHATHE O KOPpPO3MM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTallb, YyryH, AIOPATIOMHHUMH,
OpoH3a) U UX IPUMEHEHUE B OBITY U POMBIIIEHHOCTH.

[Ilenounble MeTambl: nojioxkeHue B [lepruoanveckoil cucTeMe XUMUYECKUX
anemenToB JI. M. MeHnaeneeBa, CTpOeHHUE MX aTOMOB, HaXxOXJICHUE B INPUPOJE.
dusnyueckne U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUabl U
TUAPOKCHABI HATpusg M Kanus. [IpuMeHeHHe IIENOYHBIX METAUIOB U MX
COETMHEHUI.

IllenoyHO3eMENBHBIE METAMABl MarHMM M KaJdbIUM: IIOJOXXKEHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB . M. Menneneesa, ctpoeHue
UX aTOMOB, HAXOXJI€HUE B Ipupojae. PU3NUeCKne U XMMUYECKHUE CBOMCTBA MarHus
U Kaiplivsa. Baxseimume coeauHeHUs Kaimblius (OKCHZ, THAPOKCH, COJIH).
XKéctkocTh BOABI U CMTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: NOJIO)KEeHUE B [leproinueckoil CUCTeME XUMHYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxXAcHUE B mpuponae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTFOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCUJIAa U THIPOKCHIA
ATIOMUHUAL.

Keneso: monoxenue B [leproandeckoi CUCTEME XUMHYECKUX AJIEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aTOMa, HaXOXJAeHUWE B mpupone. Pu3nUecKue Hu
XUMUYECKHE CBOMCTBA kemne3a. OKcuibl, THAPOKCU b U conu xkene3a (I1) u xenesa
(ITT), ux cocras, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpasllaMH METAJIOB W CIUIaBOB, MX (puU3ndecKkuMu
CBOMCTBaMH, M3Yy4YEHUE  PE3yJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUSIT M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCAa TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKlWil Ha MOHBbI: MArHUs, Kajdblus, aJIlOMHHUS, LIMHKA, jKelie3a
(IT) u xene3a (I11), mexu (II), HabmroneHNE M ONMKMCAHUE TIPOILIECCOB OKPAITHBAHMUSI
IUITAaMEHU HOHAMHU HATpus, Kajlusg M KaiblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
U TUAPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo Teme «BakHeilue
METaJUIbl U UX COEAUHEHUS.

XuMHA ¥ OKPY:KaLIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB U XMMUUYECKUX peakuuil B ObITy. [lepBas momoib npu
XUMHYECKHX 0KOrax U OTPABIICHUSAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKaoIllel cpeabl (MpeaeiabHas IOoMyCcTUMAas
KOHIIeHTpanus Bemects, nainee — [IJIK). Ponp xumMuu B pelieHn# 3K0JIOrMYeCKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIC
MaTtepuabl).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMeTHbIX CBA3CH NpU M3YYEHHMM XMMHHM B 9 Kiacce
OCYLIECTBIISIETCS 4epe3 HCIOJb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIFOIIMXCS CUCTEMHBIMU JIsI OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAY4YHbIE MOHSITHUS: Hay4dHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHajau3, CHUHTE3, KiIacCUPUKALMs, NEPUOJUYHOCTb, HaOIIOJCHUE,



OKCIIEPUMEHT, MOJICJINPOBAHUE, W3MEpPEHUE, MOJENb, SBJICHHUE, MAaPHUKOBBIHI
3 PeKT, TEXHOJIOT U, MATEPUAIIBI.

®dwuszuka: Marepus, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
W30TOIBI, PAAHMOAKTUBHOCTh, MOJIEKYJNA, JJIEKTPUUYECKUI 3apsij, MPOBOJHHUKH,
MONYTPOBOJHUKY, JTUDIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TENIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJUTHUECKAs
pemérka, CruiaBbl, (pU3MUecKHe BETMYWHBI, €AMHHIBI M3MEPEHHUsS, KOCMUYECKOE
MIPOCTPAHCTBO, MJIaHEeThl, 3BE3/b1, CoMHIIE.

buonorusi: ¢ortocunres, npixanue, Omocdepa, SKOCUCTEMA, MHHEPATIbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpPadbl, TOPHBIE MOPOJBI,
TIOJIC3HBIC HCKOIIaeMbIe, TOTLJINBO, BOJIHBIC peCypChI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMS ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3yJIbTaThl OCBOECHHUS MPOTPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTalOTCA B XO0J€ OOyYeHHMs XUMHUU B €IMHCTBE y4eOHOU H
BOCIIUTATENbHON AESATEIBHOCTU B COOTBETCTBUU C TPAJUIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TNPUHSITHIMH B
oOlIecTBe MpaBUJIaMU M HOPMaMM TOBEACHHS W CIIOCOOCTBYIOT MpoIEccaM
CaMOIMO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXAalOT  TOTOBHOCTh  OOyYaroUIuxcs
PYKOBOJICTBOBATBHCSI CHCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTALUM U
paclIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTHU:

1§)HanI/IOTH‘IeCKOFO BOCIIUTAHMA:

LEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUYECKOMY
U HAyyHOMY HAcle/IMi0, TMOHMMAaHUS 3HAYEHUS XUMHYECKOM HAyKHM B KU3HU
COBPEMEHHOI'0 OOLIECTBA, CMOCOOHOCTH BIAJIETh JOCTOBEPHOW HHGpOpMaLMEn o
NEePEOBBIX JOCTHKEHUAX W OTKPBITHSX MHPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U 0OIIECTBA;

2) rpaKaIaHCKOr0 BOCTIMTAHUS

NPEICTABICHUSI O COLHMAIbHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUJAX
JESTENbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITeNbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TMpolecce ITOW Y4eOHOM JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHHUA:

MUPOBO33PEHUYECKHE MPEICTABICHHUS O BEIIECTBE M XMMHYECKON peakluu,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIOIIHE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS MPUPOJIbI, B3aUMOCBA3SX YEIIOBEKa C
MIPUPOTHOUN CPEZION, O POJIM XUMHUM B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIE NJisi OOBSCHEHHS HaOJ0aeMbIX IPOIECCOB M SIBICHHIA,
MO3HABATENbHON, WH(DOPMAITMOHHOW M YHUTATEIbCKOM KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHON paboThl € y4yeOHBIMH TEKCTaMH, CIIPaBOYHOM
JUTEPATYpPOr, JTOCTYNMHBIMHU TEXHUYECKHUMH CpeJCTBAaMU HH()OpPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOY4YeHHIO M TO03HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHUIO, TMPOEKTHOM UM  HCCIEI0BATEIbCKOMN
JEsITEeNIbHOCTH, K OCO3HAaHHOMY BbIOOPY HAaNpaBiIC€HHOCTH U YPOBHA OOYy4YEeHHsS B
JlanbHEHIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbS:

OCO3HAaHME IEHHOCTH JKWU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 *XU3HU, OCO3HAHWE IOCIEICTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHKOB, KypEHUSI),
HEOOXOAMMOCTH COOJIOJEHUS] TMpaBWJI OE30MacCHOCTH TpU  OOpalleHHH C
XUMUYECKUMU BEILIECTBAMU B OBITY U peaJIbHOW KU3HU;

S) TPy10BOr0 BOCIIUTAHUS:



MHTEpEC K MPaKTUYECKOMY M3yUEHUIO MPOoQecCcHii U Tpy/ia pa3IndHOro poja,
yBOXEHHE K TPYyIy M pe3ylbTaTaM TpPYAOBOH AESITEIbHOCTH, B TOM YHWCJIE HA
OCHOBE TPUMEHEHHsI TPEAMETHBIX 3HAHUN 1O XUMHUH, OCO3HAHHBIM BBIOOD
WH/IMBHUIYAJIbHON TPAeKTOPHH MPOJOKEHHSI 00pa3oBaHUs ¢ yU4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIENTHOW MPOQECCHOHATBHON NEATEIHHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) PKO0JIOrHYeCcKOro BOCIIUTAHUA:

SKOJIOTHYECKU LEIecO00pa3sHoe OTHOLICHHE K MNPHPOAC Kak HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMaHUE LIEHHOCTH 30POBOrO U
6e30macHoOro 06pa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3MUeCKOMY U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHME LEHHOCTH COOJIOIECHUS
npaBui 6€30MaCHOTO MOBEJICHHSI PU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIIHsIX,
YIPOKAIOIIKX 3JOPOBbIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOTy4aeMble TP W3YYEHUU XUMUH, AJIS
peleHus 3a/1a4, CBI3aHHBIX C OKPYXKAIOMIEH MPUPOTHON CPEOM, ISl TTOBBIIICHHS
YPOBHSI  DKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HAaHMS TJ00AaNbHOTO  Xapakrepa
AKOJIOTUYECKUX TPOOJIeM M MyTeHd WX PEHICHHS MOCPEJACTBOM METOJIOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B ITO3HABATEIHHOM,
KOMMYHUKAaTHBHON M COITMAIBHON MPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPE3yJIbTAaTOB BBIACISAIOT 3HAYUMBIC IS
GopMuUpOBaHUS MUPOBO33peHUs OOIICHAy4YHbIE TIOHATHA (3aKOH, TEOpHs,
NPUHITUI, TUTIOTE3a, (PaKT, cucTeMa, TpoIece, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCMOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeIMeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUI M3 ATUX HpPeaMETOB (HOPMHUPOBATH IMPEACTABICHHE O IEIIOCTHOM
Hay4yHON KapTHMHE MHUpa, U YHUBEpCaJbHblE yueOHbIE AeHCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE OOecneuuBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
JesSITEIbHOCTH.

ITo3HaBaTe/IbHBbIE YHHBepCcaJIbHbIe Yy4eOHbIe 1eiiCTBHA

ba3oBrblie 1oruyeckue 1efMcTBUA:

YMEHHUS MCIOJIb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHHUU
3HAHUM: PacKpbIBaTh CMBICI XUMHYECKHX IMOHATHH (BBLACNIATh UX XapaKTEpPHbIE
NpU3HAKKM, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATUSMH), UCHOJB30BaTh
HOHATHUSA JIJIs1 OOBSCHEHUS OTAEIBHBIX (DAKTOB U sIBJIEHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUU ISl KJIACCU(PUKALMU XUMHUYECKHX BEIIECTB M XMMHMUYECKUX pEaKuil,
YCTaHABIUBATh IMPUUYMHHO-CJIEJICTBEHHBIE CBS3M MEXIYy OOBEKTAMH H3y4YCHHUS,
CTPOUTH JIOTUYECKUE pacCYXIeHUs (MHAYKTUBHbBIC, JEAYKTUBHBIC, 110 aHAJIOTHHN),
JieN1aTh BBIBOJIBI U 3aKIIIOUCHHUS;

yMEHHE TPUMEHSATh B MpOLECCe IMO3HAHUS TMOHATHS (IpeIMETHbIE U
MeTanpeMETHbIE), CAMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUHU MOJICJIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HaK (CUMBOJI JJIEMEHTAa), XMUMHueckas (opMmyna U ypaBHEHHE
XUMUYECKON peakluy — IpU PelieHuH y4yeOHO-TI03HABATENbHBIX 3a7a4, ¢ YUETOM
THX MOJENBHBIX MPEACTAaBICHUM BBIABIATh M XapaKTEPHU30BATh CYIIECTBEHHBIC
NPU3HAKU U3y4aeMbIX OObEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKHX PEaKIINH,
BBIIBIATh  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIE CBSI3U U
MPOTHUBOPEYHS B M3yYaeMbIX MPOIIECCaX U SBICHUAX.

ba3osrble ucciienoBaTebCKue 1eHCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHbIE BOMPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHMSI, a TaKXKe B KadyeCTBE OCHOBBI 1 (OPMUPOBAHUS TUIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;



MPUOOPETEHHE ONbITA IO I[UIAHUPOBAHUIO, OPraHU3ALMH W MPOBEICHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, YyMEHUE HaOJonaTh 3a XOAOM IIpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATh €0 Pe3yJsbTar, (OpMyIHpPOBaTh 0000IIEHUS U
BBIBOJIBI 110 Pe3yJbTaTaM IMPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABIISTh OTYET
0 MpoJIeJITaHHOM pabore.

Pab6ora ¢ undopmanmeii:

yMEHUE BBIOUpATh, AHAIW3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIHIIO
pa3IUYHBIX BUAOB U (HOPM MPECTABICHUS, MOJIYYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JIUTEpaTypa XUMHUYECKOIO COJAEpX aHUS, CIPABOYHBIE
nocobusi, pecypchl MHTepHeTa), KPUTUUYECKU OIICHUBATh MNPOTUBOPEUHUBYIO U
HEJ0OCTOBEPHYIO MH(POPMAILIHIO;

yMEHHE MPHUMEHSTh Pa3IMYHbIE METOJbl U 3alpOChl MpPU MOUCKE U OTOOpe
uHOpMallMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JJISi BBIMOJHECHUS
y4eOHBIX M MO3HABATENbHBIX 3a7a4 ONpPeAeIEHHOr0 TUIA, MPUOOPETEHUE OMbITa B
o0JlacT  HWCTOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O UCIIOJIb30BAHUS PA3IUYHbIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMANbHYIO (OpPMY MpEACTABICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMBIE 3aJa4d  HECIOKHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu opMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Tpolecce Yy4yeOHOW U
UCCJIEI0BATEIbCKON AEATENBHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOr0 XO3SIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXkKAIoLIEeW NPUPOAHOU
Cpenpbl.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeiiCTBHS:

yYMEHHsS 3aJaBaTh BOINpPOCHl (B XoJe auanora W (WIM) AUCKYCCHH) IO
CymecTBy  oOcyxnaemMod  TeMbl, (GOPMYyJIHpOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBIINOJHEHHS IPEIJIOKEHHOMN 3a/1a4H;

YMEHUSA  TPEICTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  I103HABATEIBHOU
NEATEIbHOCTA B YCTHBIX W TIHUCBMEHHBIX TEKCTax; JAeNaTh MPE3EHTALNI0
PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOr0 JIKCIepuMeHTa (J1abopaTopHOro OMbITa,
1abopaToOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIUX MpOOJieM Ha OCHOBE Yy4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3uiuil (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbD», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHI, OINpEAEJICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIE YHUBepCcaJibHbIe Y4eOHbIe 1eliCTBUS:

YMEHUE CaMOCTOSITENIbHO ONPENENATh UEIN JEATEeIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS yUeOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOATENIbHO COCTABJATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA IMPHU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYCHHSI HOBBIX 3HAHWUW 00 M3y4aeMBIX OOBEKTAaX — BEIIECTBAX M PEAKIIUSX,
OLICHUBAaTh COOTBETCTBHE IMOJIYYEHHOTO pe3yjibTaTa 3asiBICHHON LIeJh, YMEHHUE
MCIIOJIb30BaTh U AaHAJU3UPOBATH KOHTEKCTHI, IPe/JiaraeMble B YCJIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
CONlepKaHMsl, YCTAHOBJICHHOTO JaHHOW (eaepalibHON pabodeil mporpammoi,
BBIJICIIAIOT: OCBOCHHBIC OOYYAIONMMUCA HAy4YHBIC 3HAHUSA, YMEHHUS M CIOCOOBI
NEeUCTBUM, crnenuduyeckue s TpPeaAMEeTHOM o0jacth  «XUMUS», BHUIBI
NEATeNIbHOCTH 1O  TOJIYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.



K xoHny oOyueHus B 8 kiacce npeamMeTHbIe pe3yiabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUYAIOIINXCS YMEHUM:

PacKphIBaTh CMBIC OCHOBHBIX XMUMHUUYECKHX IOHSTHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASL U HEOJITHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTETEHb
OKHUCJICHUSI, XMMHUYECKasi peakuus, KiacCUPUKAIUs peakiuil: peakiuu
COCIMHECHUSA, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
0o0OMEeHa, K30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0OBON AP (DEKT peakiud,
SAPO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAaAUYC
aToMa, XMMHYECKasl CBSI3b, MOJIIPHASl W HEMOJIApHAasi KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHUOH, PACTBOP, MACCOBasl JOJIsI BEIIECTBA
(MpoIeHTHAsT KOHIIEHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHSATUU U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHMBOJIUKY JUISi COCTaBjieHUs (opmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSAX,
CTENIEHb  OKHUCIICHHMsS  DJIEMEHTOB B  OWHApHBIX  COCJMHEHUSX,
MPUHAJIC)KHOCTh BEHIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUU TI0
dbopmynaM, BHJ XUMHYECKOW CBsi3M (KOBaJCHTHAas ¥ HOHHAs) B
HEOPraHWYECKUX COCJTUHCHUSAX;

packpbiBaTh cmbich [lepuomnueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IMOHMUMAHHUE TEPUOAUUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX MojiokeHHusi B Ilepuoauueckoi cucreme,
3aKOHOB COXpPAHEHHUSI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTAIPO;

OMHUCBHIBATh M XapaKTepu3oBaTh TaONHuHyl0 ¢dopmy I[lepuonanueckoit
CUCTEMBl XHMHMYECKMX OJJIEMEHTOB: pa3finyaTh TMOHITUA «TJaBHAA
noarpynna (A-rpymma)» u «rmobdouHas noarpymnmna (b-rpymma)y, Maneie u
OOJIbIIIEe TIEPHOJIBI, COOTHOCHUTH OOO3HAYCHHMs, KOTOpPhIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xxumudeckux osiemerToB [[. .
MenzeneeBay ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsij siapa, 00IIee Ynucio JISKTPOHOB
U paclpeiesICHUE UX IO JIEKTPOHHBIM CJI0SIM);

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE AJIEMEHTHI, HCOPTaHUYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YMUCIy M COCTAaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIIIOBOMY D (DEKTyY);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBOMCTBAa BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi OMMCAHUE MPUMEPAMH MOJICKYISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHHS XUMHYECKHX TMPEBpAILCHUA B
Pa3IMYHBIX YCIOBUSX;

BBIUHUCJISITh OTHOCUTEIIBHYK) MOJIEKYJISIPHYIO M MOJISIDHYIO  MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOrO JJieMeHTa 10 (opmyre
COEJIMHEHMS, MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEaKIIUU;

NPUMEHSTh OCHOBHBIC OINEpPAllMM MBICIUTEIBHONU JAESITEIbHOCTH — aHAJIN3
W CHHTE3, CpaBHEHHE, 000OIICHHE, CHCTEeMaTH3alluio, KiIacCu(uKaIuio,
BBISIBJICHUE MPUYUHHO-CJIEJCTBCHHBIX CBSI3€M — IS MU3YYEHUS CBOMCTB



BEIIECTB W XHUMHYECKUX PEAKIUNA, €CTECTBEHHO-HAyYHbICE METOJbI
MO3HAHUS — HAOJIOJICHHE, HU3MEpPEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

CIEIOBaTh  IIPaBWJIAM  TOJB30BAHUS  XHUMHUYECKOM  MOCYAOM U
nabopaTopHbIM 00OpYJOBaHMEM, a TakKe IpaBuUjaM oOOpallleHHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMHU 110 BBINOJTHEHUIO
7a00paTOPHBIX XWMHUUYECKUX OMBITOB MO TOJYYEHHUIO U COOMpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa M KHCJIOPOJA), NPUTOTOBJICHUIO
pacTBOPOB C OIPEAECIEHHON MAaCCOBOM J0OJIEM PaCTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBaTh M TMPOBOAUTH  XUMHYECKUE  DKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIETIOYEH M KUCIOT ¢ TOMOIIbIO0 UHIUKATOPOB
(makmyc, dhenondranerut, METUIOPAHX U IPYTHE).

K xoniy oOyuenus B 9 kiacce nmpeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

PacKpbhIBaTh CMBICT OCHOBHBIX XUMUYECKUX TOHATHUW: XUMHUYECKUN
JJIEMEHT, aTOM, MOJIEKYJia, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTRBO,
CJIO)KHOE BEIIECTBO, BaJIGHTHOCTh, JJICKTPOOTPHUIATEIBLHOCTh, CTETCHBb
OKHCJICHUSI, XUMUYECKasi PeaKius, XUMUYecKasi CBsA3b, TEIIOBOM 3 deKT
peakiuu,  MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIUTHUECKAS JTUCCOIMAIMS, PEaKIMH HOHHOTO
oOMeHa, KaTaiM3aTrop, XUMHYECKOE paBHOBecHE, oOOpaTUMble U
HEOOpaTUMbIE pEaKIuH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCITUTEb,  BOCCTAaHOBHUTENb,  OKHCJIEHHE ©  BOCCTaHOBJICHUE,
ajutoTpornusi, aMm(pOTEepHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs,
METaJUIM4ecKasi), KpUCTaJUIMYecKas pemeETKa, KOPpO3Hs METAJLIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, TMpeaesbHO JOMYyCTUMAs
koHueHTpauus [IJIK Bemecrtna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMMHWYECKHX TOHITUH U
OPUMEHATH 3TH HOHITHUS MIPU ONUMCAHUU BEUIECTB U UX IIPEBPALICHHII;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUJI COCTaBIEHUS (PopMyIl
BEIIECTB U YPABHCHUU XUMHUUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKHX 3JIEMEHTOB B
COCAMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy COEQUHEHUH 1o (opmynam, BUA XHUMHYECKON
CBA3U (KOBaJIEHTHAs, WOHHAs, MeETaJUIM4ecKasi) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsii MOHA MO0 XUMUYECKON (QopMylie, XapakTep cpeibl B
BOJHBIX PAacTBOpPaxX HEOPraHMYECKUX COCIUHEHUI, TUI KPUCTAIMUYECKON
PEIETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMbici llepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUCHIBATH U XapaKTEepU30BaTh
Tabmmunyto Gopmy [lepmonnyueckoit CUCTEMBI XUMHUYECKHX AJIEMEHTOB:
pasnuyaTh TOHSATHS «TJaBHas mnoArpymma (A-rpymnma)y U «moOouyHas
noarpynna (b-rpynna)», manble U OOJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHUsl, KOTOpPhIE WMEIOTCS B TNEPHOJUYECKON TaliuIEe, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJEMEHTOB (cOCTaB W 3apsAll sApa, OOLIee YHUCIO BJIEKTPOHOB H
pacrpefielieHue HMX MO DJJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B
npejenax MaliblX NEPHOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE BJIEMEHThI, HECOPraHUYECKHUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIy UM COCTAaBY YYACTBYIOUIUX B PEAKIUMHU



BEIIECTB, MO TEMIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHUPUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKJIas OMHUCAHUE
puMepaMi MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPaBHEHHUS DJICKTPOJMTHUYECKOM JTUCCOIMALIMM  KHUCIOT,
1EJI04Y€N U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIA NOHHOIO
oOMeHa, ypaBHEHUsI pEakiuii, MOATBEPKAAIOUUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS dJIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHHUS XWMHYECKHUX TIPEBpalllcHUH B Pa3IUUIHBIX
YCJIOBHSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJEKYJISAPHYIO U MOJISIPHYHO MacChl
BEIIIECTB, MAacCCOBYIO JIOJNIO XHUMHYECKOrO »dJieMeHTa 1o QopmyJie
COCIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPaBHEHHUIO XUMHUECKOHN PEeaKIny;

CcOOJIFO1aTh rpasuia OJIBL30BaHUS XUMHUYECKOU MOCYJIOU u
nabopaTopHbIM O0OpYJOBAaHMEM, a TaKXke TpaBuia oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C HWHCTPYKUIMSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TIOJYYECHHUIO U COOHPAHUIO
ra3000pa3HbIX BEMICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTH  PEaKIWU, TMOATBEPXKIAIOIMIME  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMUI-,
uoaua-, KapOoHat-, ¢ocdar-, cuiumkar-, Ccyiabhar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX BELIECTB;

IPUMEHSITH OCHOBHBIEC OIEPAIlMU MBICIUTEIIHON JeATEeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEeMaTH3allii0, BBISBICHUE
IPUYUHHO-CIIEICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB M
XUMHYECKUX pPEaKIUi, eCTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaAOJIIOICHNE, U3MEpPEHUe, MOJCIHPOBAHUE, SKCIEPUMEHT (pealbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumeHoBaHue KosmmuecTBo 4yacos

Ne DuieKTpoHHbIe (U poBHIE)
pa3iejioB U TeEM KoHTtpoabHbIe IIpakTHuyeckue

n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
nporpamMmel padoThI padoThI

Paznen 1. HepBOHa‘laJH)Hble XHUMHUYIECCKHUE MOHATUSA

XHUMHS — BaXKHAS
L1 00JacTh €CTeCTBO3HAHUS 5 5 bubnuoreka [IOK
' U NIPAKTHYECKOU https://m.edsoo.ru/7f41837c

JACATCIBHOCTH YCIIOBCKA

12 BemecTBa 1 xXumMnueckue 15 ! bu6mmoreka [JOK
' peaxnuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
71 Bosznyx. Kucnopoa. 6 bubnuoreka [IOK
' ITonsarue 00 okcugax https://m.edsoo.ru/7f41837c¢
29 Boaopon. [lonsarue o g | bubnuoreka [IOK
' KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
13 Bopa. PactBopbl. 5 ! | bubnuoreka [IOK
' ITousttre 00 OCHOBAHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
2.4 HEOpraHUn4eCKuX 11 1 1 bubnnorexa [IOK
' p _ https://m.edsoo.ru/7f41837¢
COeIMHEHUH
Uroro no pazpeny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanueckas cucrema xumuyeckux 3;1eMmenToB JI. U. MenaeneeBa. CTpoeHue aToMOB.




Xumuueckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHDbIE peakummn

[Tepuonnueckuii 3aK0H U
[Tepuonnueckas cuctema
3.1 XUMHUYECKHAX DJIEMEHTOB 7
. . Menneneena.
Crpoenue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢

XUMHYECKas CBA3b.

19 OKUCIUTEITBHO- g 5 bubmmoreka [JOK
' BOCCTAHOBHUTECJILHBIC https://m.edsoo.ru/7f41837c¢
peakunu
" bubmmoreka [JOK
TOTO To pasiety 15 https://m.edsoo.ru/7f41837c¢
p bu6mmoreka [JOK
C3CPBHOE Bpest 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 68 >




9 KJIACC

HanmenoBanue

KoaunuecTBo 4acoB

Ne DuieKTpoHHbIe (U poBHIE)
pa3iejioB u T€EM KoHTtpoabHbIe IIpakTHuyeckue
n/m Bcero o0pa3oBaTte/ibHbIE pecypchl
NporpaMmsl padoThI padoThI
Paznes 1. BemecTBo M XMMHYecKHe peaKUMH
[ToBTOpEHUE N
L1 yriayOneHne 3HaHU i 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcCHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [HOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKINIl
DIIEKTPOIUTHYECKAS
13 IUCCOLIAALINSL. g ! ] bu6mmoreka [JOK
) XUMHUYECKUE PEaKIu B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3znen 2. Hemerasibl 1 UX COeIUHEHNSHA
OO1as xapakTepucTUKa
B P P bubmuoreka [IOK
2.1 XUMHUUYECKHX JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO01mas xapakTepucTUKa
9 XUMHYECKUX DJIIEMEHTOB 6 bu6nmoreka [JOK
' VIA-rpynnel. Cepa u eé https://m.edsoo.ru/7f41a636
CO€IMHEHUS
23 OO1as XxapakTepucTHKa 7 1 bubnmoreka [JOK




XUMHYECKUX 3JIEMEHTOB
VA-rpynmsl. A30T,
dbocdop u ux coenuHEHUS

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

OO01as XxapakTeprucTUKa
XUMHNYCCKHUX JJIEMCHTOB

bu6mmoreka [JOK

2.4 IVA- . Yruepo
TPYHIIbL. S TICPORH 8 hitps:/m.edsoo.ru/7f41a636
KpEMHUH U BX
COEIMHEHUS
Hroro mo pazneny 25
Paznea 3. Meraiisl M MX COeAMHEHUS
11 OO6mwme cBoiicTBa 4 bubnuoteka [IOK
’ METAIIOB https://m.edsoo.ru/7f41a636
30 Baxneiimme MeTasibl u 16 bubnuoreka [IOK
’ HUX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumusi 4 OKpy:Kawmias cpeaa

41 BeniectBa n maTepuaisi B 3 bubnuoreka [IOK
' JKM3HHU YEJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BheMs 3 bubmuoreka [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME




IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Ne KosnyecTBo 4acoB
DJIeKTPOHHBbIE HU(PPOBHIE
n| Tema ypoka KonTpoJsbHbIe IIpakTuyeckue
Bcero o0pa3oBaTtejibHbIE pecypchl
/ padoThI padoThI
n
[Ipenmer xumuun. Pons xumuu B
1 JKU3HU yesoBeka. Tena u 1 bubmmorexa [HOK
’ https://m.edsoo.ru/ff0d210¢
BEI[ECTBA

) IlonsaTtue o MmeToax MO3HAHUS B : bu6mmoreka [JOK
XUMUHA https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1

3 «IIpaBmia paboThI B 1abOpaToOpun 1 bubnuoreka [JOK
Y IPUEMBI 0OpaIeHUsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BemecTBa U CMECH. ! bubnuoreka [IOK
CriocoObl pa3ieneHus cMece https://m.edsoo.ru/ff0d26ca
[IpakTiueckas pabora Ne 2

5 «Pa3znenenue cmeceit (Ha ! bubnuoreka [IOK
MPpUMEPE OUUCTKH TOBAPEHHOU https://m.edsoo.ru/ff0d28c8
COJIN)»

bu6nmoreka [JOK
6 ATOMBI U MOJIEKYJTBI
Y 1 https://m.edsoo.ru/ff0d2a6¢c
XHUMHUYECKHUE FEMEHThL. 3HAKH
bu6nmoreka [JOK
7 (CUMBOJIBI) XHMHUYECKUX 1

9JICMCHTOB

https://m.edsoo.ru/ff0d2be8




bu6mmoreka [JOK

Pa3JI0KCHUS, 3aMCIICHU,

8 IIpocThie U ClI0KHBIE BELIECTBA
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YICHHE bubnmorexa [OK
YIApHOE ¥4 https:/m.edsoo.ru/ff0d2d50
3aK0H ITOCTOSHCTBA COCTaBa
10 BeIeCTB. XuMudeckas popmya. bubnuoteka [IOK
BajenTHOCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHYECKUX DIIEMEHTOB
OTHOCHUTENLHAS AaTOMHAs Macca.
11 OtHOCHUTENbHAd MOJIEKYIIIpHAs bubmorexa [OK
yip hitps://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBas 0151 XUMHUYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350c
13 KonnuecTBo Bemecta. MoJib. bu6mmoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue 1 XUMHIECKHE bubnuoreka [IOK
SIBJICHUSI. XUMUYECKask peakiusi https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku v ycoBUs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX pPeaKIil https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUS MaCChl
16 | BemecTB. XUMHUYECKHUE bubmorexa LIOK
m ’ https://m.edsoo.ru/ff0d3b88
yYpaBHEHUS
BrrunciaeHus KoaudecTBa, MacChl
17 | BemecTBa O ypaBHEHUSIM bubnmorexa [IOK
B P . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaAKINil
Knaccudukarus XuMruaeckux
. bubnuoreka [IOK
18 | peakumii (coequHEeHU,

https://m.edsoo.ru/ff0d3{34




oOMeHa)

M. B. JIoOMOHOCOB — y4€HBIN-

19 | sumuxnoneauct. O0o0IIEHNE U bubnmorexa [OK
H JHCT: Hf https://m.edsoo.ru/f0d40c4
CHCTEMAaTH3aINs 3HAHUI
KonTponasnas padora Nel no teme
20 | «BerecTBa U XUMHUYECKHE bubmmorexa LHOK
m hitps://m.edsoo.ru/ff0d4290
peaKITIm»
Bo3agyx — cMmech rasos. Cocras
21 BO3 yxa Kucnopox — anemenT u bubmmorexa [OK
Hyxa. PO hitps://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnueckue U XUMHYECKUE
” CBOMCTBA KUCJIOPOIa (peakiuu bubnuoteka [IOK
okucienus, roperue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcumax
Crioco0bl MoTyueHus Kucaopoaa
3| B nabopaTopuu u bubnuoreka [IOK
MpOMBIIIEHHOCTH. [IpuMenenue https://m.edsoo.ru/ff0d497a
KHCJIOpoaa
TennoBoii 3ppexT XuMuIeckou
peaKIiu, TIOHATHE O
bubnuoreka [IOK
24 | TEepMOXMMHMYECKOM YpaBHEHHH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTCPMHYCCKHUX
peaKIusIx
TormmmBo (HedThb, YTOJIbL U METAH).
25| 3ar 513He1§1/1e(203 yra CIIOCOOBI : bubmiorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
€ro IpeaoTBpaIICHUS
2% ITpaktuyeckas padora Ne 3 mo bubnuoreka LIOK

TEMC «HonyquI/Ie n co6npaHHe

https://m.edsoo.ru/ff0d4ae2




KHCJI0poaa, U3y4CHUC €Tro

CBOMCTB»
Boaopon — aneMeHT u mpoctoe

27 BGHIG(I?TBO. HaxomneHHeE bubmmorexa [OK

https://m.edsoo.ru/ff0d4dd0
MIPUPOJIC
dOu3nyecKre 1 XUMUYECKUE
28 | cBoiicTtBa Bojopoa. [Ipumenenue bubmmorexa [OK
https://m.edsoo.ru/ff0d4dd0
BOJIOpO/1a
bu6mmoreka [JOK

29 | Homsrite o krciOTaX i COMIX https:/m.edsoo.ru/ff0d50d2

30 Crioco0OpI oJTydeHust BOJAOPO/1a B bubnuoteka [IOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktruueckast pabota Ne 4 o

a1 teme «llomyuenue u cobnpanue bubnuoteka [IOK
BOJIOPOJIa, U3YUYEHUE €r0 https://m.edsoo.ru/ff0d4{42
CBOMCTB)»

0 MonspHblii 006EM ra30B. 3aKOH bubnuoreka [IOK
ABoranpo https://m.edsoo.ru/ff0d542e
Breruucnenus 00b€Ma, KoJTMIeCcTBa

3 BEIIECTBA ra3a mno ero bubmuoreka [IOK
HU3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIECTBA HJIK 00BbEMY
Brruncienust 00bEMOB ra3oB 1o

34 | YPABHCHHIO PCaKIH HA OCHOBE bubnuoreka [IOK
3aKOHA OOBEMHBIX OTHOIIICHHUMA https://m.edsoo.ru/ff0d5708
razoB

35 dOu3nyecKue 1 XUMHUYSCKUE bu6mmoreka [JOK

CBOMCTBA BOJIbI

https://m.edsoo.ru/ff0d587a




Cocras ocHoBaHuil. [Tonsarue 00

bu6mmoreka [JOK

36
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTes.

37 HacsiiienHbie 1 HEHACHIIIICHHBIS bu6mmoreka [JOK
pactBOpbl. MaccoBas J10J1st https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B PaCTBOpE
[IpaxTrueckas padora Ne 5 no

o teme «lIpuroToBiaeHue pacTBOPOB bubnuoteka [IOK
C OMpPEeNEIEHHON MacCOBOM JI0JIEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponsnas padora Ne2 o teme bubnnoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: coctaB, KiIaccupUKaIms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenne u xuMuuecKue

N bu6mmoreka [JOK
41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
https://m.edsoo.ru/ff0d664e
1 aM(OTEPHBIX OKCUIIOB

0 OcHOBaHUS: COCTaB, bubmuoreka [IOK
Kiaccuukaiys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yenue nu xuMuyeckue bubnuoreka LIOK
CBOMCTBa OCHOBAaHU I https://m.edsoo.ru/ff0d67ca

m Kucnotsri: cocras, bubmuoteka [IOK
KIaccuguKanus, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue u xummaeckue bubnuoreka LIOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,

(cpeme) P bubnuoreka [IOK

46 | cmocoObI OTy4YeHus,

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00ad9474




[TpakTtuyeckas padora Ne 6.
Pemrenne sxcniepuMeHTanbHbIX

bu6mmoreka [JOK

47 | 3ama4d mo Teme «OCHOBHEBIE
A https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX
COCIMHCHU
I'eneTnueckas CBA3b MEXIY
48 | xiIaccaMu HEOPraHMYECKUX bubmorexa [OK
. p https://m.edsoo.ru/00ad9a50
COeIMHEHU I
49 O06o0011eHre U CUCTEMATH3 AL bubnuoteka [IOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonTponsnas padota Ne3 o teme
50 | "OcHOBHBIE KJIACCHI bubnmorexa [JOK
. https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCIUHEHUI
[TepBbie MOMBITKH
51 KJ1accu(PUKaIU XUMHUYECKUX bubnuoreka [IOK
aneMeHToB. [loHsTHE O rpynnax https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
[Tepuoauueckuii 3aK0H U
5 [Tepuonnueckas cucrema bubnuoreka [IOK
XHMHUYECKUX 371eMeHTOB [l. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 | Ilepuonbl, IPYIIILI, DOATPYHIILI Bubmorexa HOK
p » TPYTIBL, Pyl https://m.edsoo.ru/00ada52¢
54 Crpoenue aromoB. Cocras bubnmnoreka [IOK
aTOMHBIX s1€ep. M30Torbl https://m.edsoo.ru/00ada342
CTtpoeHune 3IeKTPOHHBIX
P P bubmuoreka [IOK
55| 000104YeK aTOMOB 3JIEMEHTOB

ITepnoanueckoii cucremst 1. H.

https://m.edsoo.ru/00ada6bc




MeuneneeBa

XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA I10 €ro MOJI0KEHUIO B

bu6mmoreka [JOK

56 .
[Tepuomnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuoanueckoro
57 3aKOHA JUIA Pa3BUTHS HAYKU U bubnuoteka [IOK
npaktuku. J[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4E€HBIN, TIEIATOT U TPaKIaHIH
Peseprubrit ypok. O6001mmeHue n
58 CUCTEMaTH3aIus 3HAaHUH / bubnuoreka [IOK
Bcepoccuiickas npoBepoyHast https://m.edsoo.ru/00adb33c
pabora
KontponsHas padota Ne4 o teme
59 «CTtpoenue atoma. XuMu4eckas bubnuoreka [IOK
cBs3b» / Beepoccwuiickas https://m.eds0o.ru/00adb486
IpoBepouHas pabota
60 DIIEKTPOOTPULIATEIILHOCTD bubnuoreka [IOK
aTOMOB XUMUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
61 | HMonHas xumHu4ueckas CBs3b bubmorexa [JOK
https://m.edsoo.ru/00adac34
62 KoBanentnas nonspHas bubnuoreka [IOK
XMMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenonspHas bubnuoreka LIOK
XUMHYECKast CBA3b https://m.edsoo.ru/00adaab8
64 | CreneHb OKUCIEHUS bubmorexa [OK
https://m.edsoo.ru/00adae28
65 | OxucaureapHo- bubmuoreka [IOK




BOCCTAHOBUTCJIbHBIC PCAKIIUN

https://m.edsoo.ru/00adb076

bu6mmoreka [JOK

66 | OkucIUTENU U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
PesepBHeIit ypok. O0o0IICHUE 1

67 cUCTEeMaTU3alus 3HAHUH 110 TEME 1 bubnuoteka [IOK
«CTtpoeHne aroma. XuMU4ecKas https://m.edsoo.ru/00ad9cb2
CBSI3b»

68 PesepBHblit ypok. O600111€HNE U | bubnuoreka [IOK
cUCTeMaTU3alus 3HaHU I https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB 68
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9 KJIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHBbIE HU(PPOBHIE
n | Tema ypoka KonTpoJsbHbIe IIpakTHuyeckue
Bcero o0pa3oBaTte/ibHbIE pecypchl
/ paGoThI paGoThI
n
[Ieprnoanueckuii 3aKoH.
1 [lepuoauueckas cucrema : bubnuoreka [IOK
XUMHUYECKUX PJIEMEHTOB /]. https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
) W3MEHCHUU CBOMCTB ! bubnuoreka [JOK
XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MIEPUOJIOB
Knaccuduxarus n
3 HOMEHKIATYVDA 1 bu6mmoreka [JOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BELIECTB
Bupl xuuMuueckoi CBsI3U U
bu6mmoreka [JOK
4 TUIBI KPUCTATUIMYECKUX 1
. https://m.edsoo.ru/00adbac6
pemeToK
KonTponsnas padora Nel
o teme «IloBTOopenue u
5 yri1yOjaeHue 3HaHUH 1 1
OCHOBHBIX Pa3elioB Kypca
8 Kitacca»
6 Knaccuduxanus 1 bubnuoreka [IOK
XUMHUUYECKUX PEAKIUU 110 https://m.edsoo.ru/00adbcb0




Pa3JIMIHBIM ITPU3HAKAM

[TonsiTue o ckopocTu
XUMHUYECKON PEaAKIUU.

bu6mmoreka [JOK

7
IlousiTiie 0 TOMOTEHHEBIX U https://m.edsoo.ru/00adbe9a
reTePOTeHHBIX PEAKIIUAX
TlousiTie 0 XUMHYECKOM
paBHOBecuu. DaKTOPHI,

2 BJIMSIFOIIME HA CKOPOCTh bubnuoteka [IOK
XUMHUYECKON PEaKIuu U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBECHS
OKHCIIUTENLHO-

9 BOCCTAHOBHUTEJIbHBIC bubnmorexa [OK

https://m.edsoo.ru/00adcade
peakiuu
Teopust

10 AIEKTPOJIUTUYECKOMN bubnuoreka [IOK
nuccormanyy. CHILHEBIE U https://m.edsoo.ru/00adcd68
cia0ble STIEKTPOITUTHI

1 HNonnsie ypaBHEHUS bubnuoreka [IOK
peakiui https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA
KHCJIOT U OCHOBAHUH B

. bubnuoreka [IOK
12 CBETE MpEJICTABIICHUH 00
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKOMN
JIHCcCOoUaluU
XHUMHYeCKHe CBOICTBa
N bubmuoreka [IOK
13 COJIEH B CBETE

MpeIcTaBIeHH 00

https://m.edsoo.ru/00add8b2




BIEKTPOJIMTUYECKOMN

JTUCCOLIMAIIIN

14 [Tonsartue o ruaponauze bubnuoteka [IOK
cosei https://m.edsoo.ru/00add9d4

5 O06o0meHue u bubmuoreka IIOK
cHCTeMaTH3alus 3HaHUN https://m.edsoo.ru/00addd12
[IpaxTueckas padora Ne 1.

16 «Pemenue bu6mmoreka [JOK
DKCIIEpUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a71a9w»

KonTpomasnas padora Ne2
o TeMe
«INEKTPOJIUTHYECKAS bubnuoreka [IOK

17
JUcCcoLMaIysl. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIu B
pacTBopax»

OO0mrast xapakTepucTUKa

18 rajloreHoB. XMMHUUYECKHE bubnuoreka [IOK
CBOICTBa Ha MPUMEPE https://m.edsoo.ru/00addfe2
xJiopa
XiopoBogopoa. CosisiHas

19 KHCJI0Ta, XHMUYCCKHUE bubmuoreka [IOK
CBOMCTBA, ITOJIyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTtnyeckas padota Ne 2

5o | O Teme «Ilomyuenune bubnuoreka [IOK

COJITHOM KHUCIIOTBHI,
HU3yYEHUE €€ CBOMCTBY»

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




Briuucienus no

71 YPaBHEHUSIM XUMHYECKUX bubnuoreka [IOK
peaKkuuid, €Clii OJUH U3 https://m.edsoo.ru/00ade488
peareHTOoB JIaH B H30BITKE

” OO0mmas XxapakTepucTHKa bubnuoteka [IOK
aneMeHTOB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
AnnoTponHbie
MOAU(PHUKAIIUHU CEPBHI.

” Haxoxnenue cepol u e€ bubnuoreka [IOK
COEJIMHEHUH B MPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
Cephl
CepoBoopo/i, CTpOCHUE,

24 q)ngnqecmlie " xnﬁnqecxne bubmorexa [OK
cBOMHCTBA https://m.edsoo.ru/00ade802
Oxkcupsl cepbl. CepHas

)5 KHCJIOTa, PU3nYecKue u bubnuoreka [IOK
XHMHYECKIE CBOMCTBA, https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PEAKIIHIH,

JeKaIue B OCHOBE
MIPOMBIIIIJIEHHOTO Criocoda
. bubmuoteka [IOK
26 | moOXy4eHUs CepHOU
https://m.edsoo.ru/00adec8a
KUCIOTBL. XUMUAYECKOE
3arpsi3HEHUE OKPYXKaIoIIen
Cpelibl COeIMHEHUSIMU CEPBI
7 Brruucnenune maccoBoi bu6mroreka [JOK

AOJIM BBIXOJa IMPOAYKTa

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




peakiu

OOmast XapakTepUCTHKA
2JIEMEHTOB V A-TpyIIIIbI.
28 A30T, pacpoCTpaHEHHE B brbamorexa HOK
» pactipoctp https://m.edsoo.ru/00adeea6
npupoje, Gu3NIecKue u
XUMHUYECKUE CBOMCTBA
AmMmuak, ero ¢pusnyeckue
. bubnuoteka [IOK
29 M XUMHYECKHE CBOMCTBA,
https://m.edsoo.ru/00adf004
MOJTyYCHHUE U TIPUMEHEHNE
[IpaxTueckas padora Ne 3
30 no teme «llonydyenue bubnuoreka [IOK
aMMMAaKa, U3y4eHHUE ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KuCI0TAa, €&
bu6mmoreka [JOK
31 ¢buznyecKue U XUMHUYECKHe
N https://m.edsoo.ru/00adf306
CBOMCTBA
Hcnonp3oBanune HUTPATOB
U COJIE aMMOHHS B
KaueCTBE MUHEPAIbHBIX
. bu6mmoreka [JOK
32 ynoopenuii. Xumuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEn
Cpelibl COeIMHEHUSIMU
azoTa
®ochop. Oxeun dochopa
3 (V) u pochopnast kucnora, bubnuoreka [IOK
¢bu3nyeckrue 1 XUMHUYECKHE https://m.edsoo.ru/00ad{68a
CBOMCTBA, MOJYYCHHE
34 | MHcnonn3oBanue hocdaron bubnmoreka [IOK




B Ka4eCTBE MUHEPAIbHBIX
ynoOpeHuit. 3arpsisHeHUE
MPUPOAHOMN CpeIbl
docharamu

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

VYraepon,
pacnpocTpaHeHue B

bubmmoreka [JOK

35
npupoje, pusndeckue u https://m.edsoo.ru/00adfd9c
XUMHUYECKUE CBOMCTBA
Oxkcunpl yriaeponaa, ux
(hU3UYECKHEe U XUMHYECKIE
36 CBOMCTBA. DKOJOTHYECKUE buommorexa [HOK
i https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIC C
okcuaoM yrieponaa (IV)
37 VYronpHas KHCI0Ta U €€ bubnuoteka [IOK
coJit https://m.edsoo.ru/00ae006¢c
[TpakTtrueckas padora Ne 4
no teme "[lonmyuenue
bu6mmoreka [JOK
38 YIJIEKUCIIOTO rasa.
https://m.edsoo.ru/00ae027¢e
KauectBenHnas peakius Ha
KapOoHaT-HOH"
[lepBoHauanbHBIE MOHATUS
39 00 OpraHMYecKuX bubnunoreka [IOK
BellecTBax KakK o https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX YTIepoa
40 Kpemuuii u ero bubnuoreka LIOK
COCOUHEHUS https://m.edsoo.ru/00ac080a
A1 [Tpaktuyeckas padora Ne 5. bubnuoreka [IOK

Pemenne

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




SKCIEPUMEHTAIBHBIX 3a/1a4
no teMe «BaxxHenmnne
HEeMETaJTbl B UX
COCIMHEHUSI

42

KonTpomasnas padora Ne3
mo Teme «Baxuenine
HEMETaJUIBI U UX
COCIMHECHUS

bubmmoreka [JOK
https://m.edsoo.ru/00ae0el 8

43

OO01as XxapakTepucTUKa
XUMHUYECCKUX DJICMCHTOB —
MeTauioB. MeTtajuinueckas
CBs3b U METAJIJIMYCCKAs
KPUCTAIUIMYECKAs PEIIETKA.
®du3nyYeCcKre CBOMCTBA
METaJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e

44

XHUMHUYECKHE CBOWCTBA
METaJUIOB.
DIJIEKTPOXUMHUYECKUH Psifl
HaNpsLKEHUN MEeTaslioB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156

45

OO01ue crmocoOsl
MOJIyYCHHUST METAJLIOB.
CnnaBsl. BeruuciaeHnus no
YPaBHEHUSIM XUMHUYECKHX
peaxiui, eciu OJuH U3
pEareHToB COAEPKUT
puUMecH

bubmuoteka [IOK
https://m.edsoo.ru/00ael 156

46

ITonsATHE O KOppO3UU
MeETaJlIoB

bu6nmoreka [JOK
https://m.edsoo.ru/00ael1278




bu6mmoreka [JOK

47
[HenoxHEre MeTamIb! https://m.edsoo.ru/00ae14b2
43 OKcHIbI ¥ TUIPOKCHUIBI bubnuoteka [IOK
HaTpUA U KaJIA https://m.edsoo.ru/00ae14b2
€JI0YHO3EMENIbHBIC
i N bubmmoreka [JOK
49 MeTaJlIbl — KaJbIUH U
. https://m.edsoo.ru/00ael5e8
MarHuu
50 Baxkneiime coeiMHeHUs bu6mmoreka [JOK
KaJIbLA https://m.edsoo.ru/00ael5e8
51 O6o0menue u
CHCTEeMaTH3alus 3HAaHUN
5 K&ctkocTh BOJBI U bu6mmorexa [JOK
crocoObl €€ yCTpaHEeHUS https://m.edsoo.ru/00ae1886
[Tpaktrueckas padora Ne 6
53 o Teme "JKECTKOCTh BOIBI bubmorexa [IOK
. ﬂf: https://m.edsoo.ru/00aeclae8
U METOJIbl €€ YCTPAHEHUS
bu6mmoreka [JOK
54 An i
FOMIHIHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA bubnuoreka [IOK
OKCHJA U TUAPOKCHUA https://m.edsoo.ru/00aelc64
56 W eeso bubmuoreka [IOK
https://m.edsoo.ru/00ael1d86
OKcupl, THAPOKCHUIBI U
57 cou fl(enes:[ 1;H) u ;enesa bubmorexa [OK
https://m.edsoo.ru/00ae35e6
(I10)
O6006meHue u
58 .

CHCTeMaTH3aIus 3HaHUM




59

[Tpaktuyeckas padora Ne 7.
Pemienue
AKCIIEPUMEHTAJIbHBIX 33124
no teMe «BaxxHenmnne
METaJIIbI U BX
COCIMHECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Breraucnenus mo
YPaBHEHUSIM XUMUYECKUX
peaKkuuii, €Clii OJUH U3
peareHTOB JIaH B M30BITKE
WJIA COJIEPKUT TPUMECH.
BrramcineHns MaccoBou
JIOJTM BBIXO/1a MPOJYKTa
peakiuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 750

61

O060011eHnEe U
cUCTEMAaTH3allisI 3HAHUN

62

Kontponbras padota Ned
1o teme «Baxueiime
METaJIbl U UX
COEIMHEHUS

63

BemiectBa u MaTcpuralibl B
HOBCGHHCBHOﬁ KHU3HHU
YCJIOBCKA

bubmuoreka [IOK
https://m.edsoo.ru/00ae3f50

64

XHUMHYECKOE 3arpsiI3HEHNE
OKpYXarollen cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

65

Ponp xumuu B peuIcHun
OKOJOTHYCCKHUX HpO6JICM

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

66

PesepBHBIN ypOK.

bu6mroreka [JOK




O06o0611eHNE U
cUCTeEMAaTHU3alus 3HAHUI

https://m.edsoo.ru/00ae0dOa

PesepBHBII ypOK.

bu6mmoreka [JOK

67 O06001menue u 1
. https://m.edsoo.ru/00adb33c
cHCTEMAaTH3aIns 3HaHUI
PesepBHBII ypOK. By
68 | OGoGmente n | nommorexa HOK
. https://m.edsoo.ru/00ad9cb2
cHCTEMAaTH3aInsI 3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HU YE€JIOBEKA. XHUMHUS B CHUCTEME HayK.
Tena n BemecTtBa. PU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX IIO3HaHUA B XMMUH. Yucteie BCIIECTBA U CMECHU. Crioco0rn1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumnueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuyeckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTeNbHas  aTOMHasg — Macca.
OtHocuTenbHas MOJIEKYIIIpHAs Macca. MaccoBas J0JIs XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SIBJICHUS. XUMUYecKass peakuus U e€ MPU3HAKMU.
3aKOH COXpaHEHHUs MacChl BEUIeCTB. XuMuueckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peaklni (COeTuHEeHMs, pa3IoKeHHs, 3aMelleHus, 0OMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCY/I0M, C TIPaBUIIAMHU
paboThl B JjabopaTopur W npuéMamMM OoOpalieHus C  J1adopaTOPHBIM
00OpyJOBaHHEM, H3YYCHHE U OIMCaHHWE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOmMoJacHHe (u3ndeckux (IUIABJICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCALUs BOJIbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHMCAHHE
NPU3HAKOB TMPOTEKaHUsS XUMHUYECKHX peakiuid (pa3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHl C XJIOPHIOM Oapusi, pa3iokKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kejle3a C PaCTBOPOM

conu meau(1l), u3yuenue cnocoOoB pazieneHus: cMeceil (C MOMOIIbI0 MarHUTa,




(¢bunbTpOBaHUE, BHIAPUBAHME, NUCTWUISAIUS, XpomaTtorpadus), TpoBeICHHE
OYMCTKHU TOBAPEHHOM COJIM, HAOIIOJICHUE U ONMCAaHUE PE3yIbTATOB MPOBEACHUS
OIIBITA, MIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MAacChl, CO3LAHUE MOJENIEH

MOJIEKYII (IIapOCTEPKHEBBIX )

Baxwueline npeacTaBUTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kuciopon — ameMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYecKne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B J1a0OpaTopuul M TMPOMBIINIICHHOCTH. KpyroBopot

KHCIopoia B npupoae. O30H — alioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMMHUUEeCKOl peakluu, TEPMOXUMHUYECKNE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOoIMBO: yroib U MeTaH. 3arpsisHEHUE BO3AyXa,

ycuJieHUe MapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bomopon — snmemeHT M mpocroe BemectBo. HaxoskneHue Bomopona B IPHPOZE,
¢usnueckre W XUMHUUYECKHE CBOMCTBA, IPHUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnorte! u conu

24

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM ypaBHEHHSIM

2.5

duznyuecknue CcBoWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBHL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J0Jis BellecTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B NpHUpOJIe W B JKU3HU 4ejoBeka. Kpyrosopot
BOJbI B TpPHUpOAE. 3arps3HEeHHWE NPUPOAHBIX Boja. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coenuHenuid. Oxcuapl. Krnaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecolieoOpazyromue. Homenknarypa okxcuaoB. DPuznyueckue U XUMHUYECKUE

CBOMCTBA OKCHJIOB. HOJ’Iy‘IeHI/IC OKCHJ0B

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. Pu3nueckue U XUMHUYECKUE CBOWCTBA

ocHoBaHui. [loyuenue ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Pan axtuBHoctu MetaiuioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3znueckne U XMMHUYECKHE CBOWCTBA COJIEH.




[Tony4yenue coien

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KAayeCTBEHHOE OIpPEAEICHUE  COACpKaHUs
KHCJIOpOJia B BO3AYyXE, IOJIydEHHE, COOMpaHUE, paclo3HABaHUE U H3y4eHHUE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJEUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHE C
oOpa3laMu OKCH/IOB U OINMCAaHME MX CBOICTB, MOJIy4Y€HUE, COOUpaHHE,
pacro3HaBaHUe M H3Y4YE€HHE CBOWCTB BOAOpoJa (rOpeHue), B3auMOJEHCTBHE
BoJjiopona ¢ okcumom meau(Il) (Bo3MOKHO MCTONB30BaHUE BHUACOMATEPUATIOB),
HaOmoeHne 00pa3lioB BELIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEN pPACTBOPEHMsI BELIECTB C Pa3IMYHOW  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM JIOJIEW PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMd (HaTpUeM M KaJbI[HEM)
(BO3MOXHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE PAcTBOPOB
KHCIIOT M IIEeJOoYell C TOMOIIbI0 HMHAWKATOPOB, HCCIEI0BaHHE OOpas3IoB
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB, HAOIIOACHHE W3MEHEHHS
OKpack MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoYell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBopoM cCepHON KHCIOTHI, KHUCIOT C
METaJUIaMH, PEaKIMid HEUTpaIn3aliu, MOJTy4YeHHEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIEPUMEHTAJIbHBIX 3a/1a4 Mo TeMe «Baxueinine kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepunoauueckuii 3akox u [leproaudeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKas! CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKH KIACCU(PUKALMU XUMHUUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIENIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT ampoTepHbIE

OKCHABbI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XuMHU4eCcKuX aineMeHToB [[. 1.
Menpaeneena. KopoTkonepuoanas u JUTMHHOIIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr u rpymnmsl. OU3NYECKUNA CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB

nepuoJa v rpyuIibl 3JICMCHTA
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CTpOGHI/Ie aroMoB. CoCTaB aTOMHBIX AAep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie




AJIEKTPOHHBIX 000J04YeK aroMoB TmepBbIX 20 XHMHYECKUX 3JIEMEHTOB
IIepnognueckoit cucremel .M. MenneneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA 1O €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.1. MenneneeBa

34

3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepumonmueckoro 3akoHa u llepuonnyeckoil cUCTEMbI XUMUYECKUX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. [[.M. MenpaeneeB — y4€Hbld U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenp okuciieHus. OKUCIUTEIHFHOBOCCTAHOBUTEIBHEIC pCaKkuum. HpOHGCCI)I

OKHCJICHHUS B BOCCTaHOBJIEHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THUIAPOKCHAA LHUHKA C PACTBOPAMH KHCIOT H
[IEJ0YEeH, TPOBENICHHUE OIBITOB, WIITIOCTPUPYIOIINUX MPHUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeHUsl, COETUHEHHS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XuMu4eckux 3nemeHTon /.M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUSI W WX
COCIMHCHUH B COOTBETCTBHM C IIOJIOXKEHHUEM 3jeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HX AaTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I
1 BUJIa XUMHYECKOM CBS3H. KJ'IaCCI/I(l)I/IKaLII/I}I U HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K  pa3JIMYHbIM KilacCcaM HEOPraHN4YCCKUX COG,Z[I/IHCHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peaklui 10 pa3IuuHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLUMU BEIIECTB, MO TerioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4YaCcTHUIO Karaimu3aropa). OK30- M  DHJAOTEPMUYECKUE  PEaKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOM pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [loHstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOoppl, BIMAIOIIME HA CKOPOCTh XMMHYECKOM pEaKkIMM U IOJIOKECHHE

XHUMHNYCECKOT'O PaBHOBCCHUS

1.5

OKHCANTENBHO-BOCCTAHOBUTENBHBIE  pEaKLUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui C HCIHOJIb30BAaHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karvonsl, annonsl. MexaHu3M TUCCOLMALUMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoi cBszu. CreneHs auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIUTHI.
Peakiiun nonHoTO OOMEHa. YCIIOBUSI MPOTEKAHMS PEAKIIMHA MOHHOTO OOMEHa,
MIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBoOWCTBa KHCIOT,
OCHOBAaHMW ¥ COJEM B CBETe TPEACTABICHUN 00 dJIEKTPOJUTHUECCKOU

nucconnanuu. KauectBeHHble peakuny Ha HOHBL. [[oHsATHE O THAPOIU3E CoJIeit

1.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMIICHHE C MOJCISIMH KPUCTAJUTMIECKUX
pPEmETOK HEOPTaHWYECKUX BEHIECTB — METANIOB W HeMeTayuioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIuu OT BO3IACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMALIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJb30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJiKa, BBIJCICHHE ra3a,
o0Opa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUINX HPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHUS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUI

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCpUCTUKA TaJIOTCHOB. OcobeHHOCTH CTPOCHUSA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC ¢ MfCTalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

Consnas KHUCJI0Ta, XUMHWYCCKHE CBOﬁCTBa, NOJIy4dCHHEC, IPUMCHCHUC. I[eﬁCTBI/IC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4eJIOBEKa. BakHelume XJIOpuabl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U pU3nYecKue CBOMCTBA
IPOCTBIX BEIIECTB — KUCJIOPOAa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MNPCACTABUTCIIN
KHCJIOTHBIX OKCHIOB. CepHasl KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ A XAMHYECKHE CBOICTBa
(oOmume Kak mpeicTaBUTENs Kiacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jexamue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIyuYeHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCakKOusa Ha
cynbdar-uoH. Haxoxxnenue cepsl U €€ COeAMHEHUH B Mpupoje. XUMHUYECKOEe
3arps3HEHUE OKPYKAIOMICH Cpesibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6miass xapaktepucTuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacpoCTpaHEeHUe B IPUPO/IE,
(dbu3mvecKkue U XuMHUIecKre cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK,
ero (usmyeckre M XMMHUYECKHE CBOMCTBA, MOJydeHHe M npumenenue. Conu
aMMOHHMS, UX (U3NYECKUE U XHUMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbI aMMOHHMS. A30THas KUCJIOTa, €€ MOoJydyeHue,
¢u3znueckue M XUMHUYECKHE CBOICTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yNOOpeHHil. XUMUYecKoe 3arps3HeHUe OKpYKarollen
Cpelbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3IyXa, MOYBBI

U BOJIOEMOB)
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®docdop, amtorponHsle Mogudukauu (ochopa, GuzNUECKHEe U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u docdhopHas kucnora, QuUUYECKHe U
XUMUYECKHE CBOWCTBa, mosydeHue. lcmosib3oBanue ¢ochaToB B KadyecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOeHus
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIUIEpOJ, aJIOTPOIHBIE
MoJIUGUKAIMK, PpaclpoCTpaHEeHHEe B MpHpoJe, (U3NYECKUe M XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yriepona,
uxX (uznyeckue M XMMHUYECKHE CBOICTBA, JEHCTBHE Ha YXUBbIE OPraHU3MBI,

MOJY4YCHHUEC U IIPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3AaHHBIC C OKCHUIOM




yraepona(IV); runoresa r1100anbHOrO MOTEIUICHUS] KIMMATa; MApPHUKOBBIN
addekr. YrompHas KuCIOTa W €€ CONM, MX (PUINICCKHE W XUMHUYECKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoOHaT-
nonsl. Ucnonp3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHEC, MMPOMBINIJICHHOCTU U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, AaleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kuciora). Mx cocraB m xumuyeckoe crtpoeHue. llonstre o Ouomoruyecku
BXKHBIX BEIIECTBAX: XHUpaX, O€NKax, YIrJIeBoJaXx — M HMX POJIU B IKU3HHU
YyeloBeka. MarepuanbHOE €IUHCTBO OPraHMYeCKMX W HEOPraHMYeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IOJIyY€HUE U
npuMenenne. CoenvHeHHs KpeMHUsT B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKAThl, UX UCHOJIB30BaHUE B
ObITY, METUIIMHE, POMBIIUIEHHOCTH. BajkHele cTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJI0, IIEMEHT, OeTOH, Xkene300eToH. [IpoGnembr Oe3omacHOTO

HCIIOJIb30BaHUs CTPOUTECIIBHBIX MaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XUMUYECKUN 3KCIIEPUMEHT: H3ydeHHe oOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJITHOM KHUCJIOTBI, MPOBEACHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPHUI-
WOHBl M HaONIOEHWE MPHU3HAKOB HX TMPOTEKAaHMS; OMbBITHL, OTpPaXKaIOIIHe
(u3nuecKkue ¥ XUMUYECKHE CBOMCTBA raJlor€HOB M MX COEAMHEHUN (BO3MOMXHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIOB); O3HAKOMJIEHHE ¢ oOpa3lamMu XJIOpUIOB
(ramoreHuioB); O3HAKOMJIEHHE C OOpa3lamMu cepbl U e COeAMHEHUSIMHU
(BO3MOXKHO HCHOJIb30BaHUE BUIEOMAaTepHaloB); HaOIIOAEHHE Mpoliecca
oOyriuBaHUs caxapa MoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI;
U3y4eHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEIACHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka e&
MPOTEKAHUS;, O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJACOMATEPUANIOB), O0O0pa3lamMu
a30THBIX U (OCHOPHBIX yHOOpeHuit; moaydeHune, cooupaHue, pacrno3HaBaHue U
U3YYeHUE CBOWCTB aMMHaKa; IMPOBEJIECHUE KAuE€CTBEHHBIX pPEAKUMi Ha HOH
aMmMoHHMsT U (docar-uOH ¥ U3YYCHHE TPU3HAKOB HX MPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPHUPOBAHHOW a30THOM KUCIOTHI C MEABIO (BO3MOMXHO
HCIIOJb30BAHUE BUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTATUIMUECKUX

peméTok anmasza, Trpadura, ¢QymuiepeHa; O03HAKOMIIEHHE C  IPOILIECCOM




azicopOIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HAaBAHWE U H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEICHHE KAadeCTBEHHBIX peakiuii Ha KapOoHAT- M
CUJIMKAT-UOHbl M H3y4EHHE IIPU3HAKOB HX IPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMENH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX

3aJ1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHUI

Merannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepUCTHKa XMMHYECKHUX AJIEMEHTOB — METAJNIOB HA OCHOBAHUU UX
nonoxenus B Ilepmoanueckoil cucreMe XUMHYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUH METaJUIOB

3.2

duznyeckue U XMMHYECKHE CBOMCTBA MeTayioB. OO0ImMe crnocoObl MOTydeHUs
MeTtaiioB. [loHsTHE 0O KOPPO3UU METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTayibl: MoJIokKeHUE B llepmoamdeckol cucremMe XHMHUYECKHX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue 1 XUMHUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCHABI HaTpus M Kanus. [IpuMeHeHHe IIEJTOYHBIX METAIOB M HX

COEeIUHEHNN
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[llemoyHo3eMenbHBIC  METAIbl MAarHMii ©M  KaJblMd: IIOJIOXKCHHUE B
[Tepuoanueckoit cucteme xuMuueckux anementoB JI.M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxOXXJI€HHE B mpupojae. PU3NUECKHE W XUMHUYECKHE CBOMCTBA
MarHus W Kajablids. Baxueilmume coeauHEHUs KalbIUsA (OKCHUI, THIAPOKCHII,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHUAA U THAPOKCHU A

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux 3nemeHToB JI.1M.
MenpneneeBa; CTpOEHHE aToMa; HaxoxIaeHue B npupone. Ddusznueckue u
XMUMHUYECKHUe CBOHCTBa jxeneza. Okcupl, ruapokcunsl u conu skenesa(ll) u

xene3a(Ill), ux cocras, CBOICTBA U IOTyYCHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,




X (U3NYECKUMHU CBOMCTBAMH; H3yd€HHE DPE3YJIbTaTOB KOPPO3UU METAIJIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KajdblMsg M HATpus C BOJOM  (BO3MOYXHO
UCIIOJIb30BAHUE BHJIEOMATEPUAJIOB); MCCIEAOBAHUE CBOWCTB JKECTKOM BOJIBI;
mpolecca TOpPEHHs IKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX PEaKUUi HAa HOHBI
(MarHus, xanblus, adroMuHus, uuHka, xeneza(ll) m xenesa(Ill), memu(Il);
HAOJII0JIEHNE U ONKCAaHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMU HATpPUs,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BMJIEOMATEpPHAIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THAPOKCHAA AITIOMHHHUS M TUAPOKCUIA
LIMHKA; pelIeHHe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHellne MeTamisl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa u mMaTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas momomp NMpu XUMHYECKHUX OXKOTAaX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPAaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons XxuMum B pellieHuu 3KOJIOTHYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, HedTh),

IPOIYKTHI UX MepepabOTKH, UX POJb B OBITY U MPOMBIIIEHHOCTH

4.3

XUMUYECKUIN IKCIIEPUMEHT: U3ydyeHHEe 00pas30B MAaTepHANIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAa€MOCTH SIBJIEHUI MpUPOJIbl, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIel KyIbTypbl M HpPaKTHUYECKON
JeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJiaX IMO3HAaHWUA, B TOM YHUCJIC SKCIICPUMCECHTAJIbBHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o cthepax npodeccuoHaNbHON AESITeTbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, 4YTO MO3BOJIUT OOYy4aroIIMMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK HPOGHIBHOTO IMpeaMera

IpU NEPEX0/i€ Ha YPOBEHb CPEHEro 0011ero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XUMHMYECKHE IIOHATHSA: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas M MOJEKYJspHas
Macchl, KOJMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BbEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUUd COEIUHEHUs, pEeaKUUu pas3JIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TemoBoil 3ddekr peakuuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAacCcOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBAsl A0S M MPOLIEHTHAs! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMaA, SHCKTpOHHHﬁ (0 aToMa, aToOMHas




opOuTanb, paadyc aToMma, BaJEHTHOCTb, CTEHNEHb OKHUCIICHUS,
XMUMHYECKAs! CBSI3b, 3JIEKTPOOTPULIATEIBLHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHAasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), UOH, KAaTUOH, aHWOH, JIEKTPOJIUT U HEDJIEKTPOJIUT,
JNEKTPOJINTHYECKAsT ~JAUCCOLMALMS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peakKiuu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJK, kopposus

MCETaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

coCTaBa, 3aKOH ABOTajJpo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoImManmn

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYmuclie MHUHEpaJbHBbIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHWYECKHUX IMPOLECCCOB HA OPraHU3M UYCJIOBEKA M OKPYXXAIOLIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUC HUHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeaMETOB

3.3

HaJIN4MC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHUMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIB30BaTh €€ I peuicHus y‘Ie6HO—H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O

A3bIKa XUMHUHU OJI COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YPaBHEHUM  XMMHYECKMX  pEaKUud; OCHOBAMM  XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBuaibHoi)

YMeHne oOBACHATH CBS3b MOJOXEHHs 31eMeHTa B Ilepuonmueckoit

CUCTCMEC C YHCIOBBIMU XApPaAKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsna sijapa, oOlee Yucio
9JIEKTPOHOB), pPAaCHpEIEICHUEM »HIIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KT U KaJIbIU
IIpencraBnenue 0  NEPUOAMYECKOM  3aBUCHMOCTHM  CBOWCTB
XUMUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJIOXKEHHUS DJIEMEHTOB B
[lepuognueckoit cucreme (B ManblX TNEpPHOJAX U TJIABHBIX
MOJTPYIax) U AIEKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue knaccupuimpoBarTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMHUUYECKUE PEaKIUU
8 YMeHue onpeaensTh:
g1 BAJICHTHOCTh M CTENEHb OKHCIICHHUSI XUMHUYECKUX DJIEMEHTOB, 3apsl
' HOHA
g2 BHUJI XHMHUYECKOW CBS3M W THUI KPUCTAUIMYECKOW CTPYKTYphI B
' COCTUHCHHIX
8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIIh
9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHUE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, rpaduT, aamas,
9.1 KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kaaud, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHAbI M THUIPOKCHJbI
92 MetamioB [-ITA rpynm, amromunusi, menu (II), uunka, xeneza (I u
' M), oxcuapr yrnepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THasd,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)
9.3 MPOTHO3UPOBAaTh W  XapakTE€pU30BaThb CBOWCTBA  BEIECTB B




3aBUCHMMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YHUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
104 MOATBEPXKIAIOIIUX FEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHue BBIUUCITh (IPOBOAUTH PACUETHI):
- OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MacCOBYIO JIOJIF0O XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta30B
" [0 YPAaBHEHUSM XHMHYECKHUX PEAKUUNA M HAXOJUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYCHUH BEIIECTB U
' XUMHYECKUX SBJIGHUH; yMmMeHue chopMmynupoBaTh MpolieMy u
MPEIIOKUTD ITyTU €€ PEIICHUS
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PYIOBaHHUEM
MpaBUJIaMH 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMHU, UCIIOIb3YeMbIMU
B MOBCEHEBHOM JKU3HU, MPABUTIAMH MOBEACHUS B LIESIX cOepeKeHus
123 3I0pOBb M OKpYXKarolled NPUPOJHON Cpellbl; NMOHUMAHUE Bpena
' (omacHOCTHM) BO3/EHCTBHSI Ha JKHMBbIE OpPraHM3MbI OIpPENeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume nmpakThyeckuxX HaBBIKOB IJIAHUPOBAHMS U OCYLIECTBIICHUS
CIIEIYIOINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNUMHU SABJIICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIHNE TPU3HAKU NTPOTEKAHNS XUMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3JieNieHus cMece

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Y4EHUE €ro CBOICTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOro rasa u

N3YUYCHHEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) as OMpeNENICHUST XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3TUYHBIX KJIACCOB; M3YYEHHUE B3aUMOJICUCTBHS KUCIIOT C METalaMu,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMH; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
nccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCUIIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71ad 1o TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHMYECKHX COEIMHEHMIT»; «INEKTPOIUTHYECKAS
mucconuannsay;, «BaxkHelimmne HeMeTalibl M UX  COEOUHEHU,

«Baxxnennue MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peakluii MOHHOro OOMEHa; KauyeCTBCHHBIC peakldy Ha
INPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaxX HOHBI: XJIOPHA-, OPOMH/I-,
wonua-, cynbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-HOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHS,

xkenesa (2+) u kenesa (3+), menu (2+), MUHKA

14

YmMmenne:

14.1

MMPEACTABJIATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCiIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbLHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U IPOLECCaAaMU, MMPOUCXOAAINIUMA B MAKpO- U MUKPOMUPC,

O0OBSCHATH IIPpUYNHbI MHOF006p3.3I/I}I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNH

Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
1.1 YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei
- ATOMBI ¥ MOJIEKYbl. XUMHYECKUE dIeMEHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
' [IpocTeie U cOKHBIE BEIIECTRA.
13 Xumnueckass Qopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX dJieMeHTOB. CTemneHb
' OKUCIICHUS
14 3aKkoH MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHTENbHAs aToMHasi Macca. OTHOCHUTENbHAS
' MOJIEKyJIIpHas Macca. MaccoBast 10JIsl XMMHYECKOTO 3JIEMEHTA B COSMHEHUHN
15 KonmnuectBo BemectBa. Moinb. MosnsipHas Macca. Mosisipabiii 00b€M Ta30B. B3anuMocBs3b
' KOJIMYECTBA, MACCHI M YMCTIA CTPYKTYPHBIX €IMHHUII BEIECTBA
16 DuU3NYEeCKMe M XMMHUYECKHE SIBJICHUS. XHUMHUYECKasl peakuus U €€ MpPU3HAKU. 3aKOH
' COXpaHEHUsI MACCHI BEIECTB. XUMHUUYECKHE YPABHEHUS
[Tepuonuueckuii 3akoH u Ilepuwoanueckas cucrema XuUMHUECKUX 3iemeHToB JI.U.
2
MenneneeBa. CTpoeHHE aTOMOB
[Tepuonuueckuii 3akoH. Ilepumommnueckas cucrtemMa xuMuueckux a3nemeHTtoB J[U.
2.1 MenneneeBa. [leproabl u rpynnbl. GU3NYECKUN CMBICIT MOPAIKOBOTO HOMEPA, HOMEPOB
MEpUOAA U TPYIIIbI JIEMEHTA
Crpoenne aromoB. CoctaB aroMHbIX saep. WM3otombl. OnekTpoHbl. CTpoeHHEe
2.2 ANIEKTPOHHBIX 000JIOYEK aTOMOB mMepBbIX 20 XUMHUUYECKHX 3JeMeHTOB Ilepmomudeckoit
cuctemsl JI.11. MeHaeneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHYECKUX 3JIEMEHTOB MEPBbIX TPEX NEPUOJIOB,
)3 Kanmus, Kaimplusi (paauyca aTOMOB, DSJIEKTPOOTPUIATENILHOCTH, METaJUIMYECKUX U
' HEMETANTHYECKUX CBOMCTB) U UX COCTUHEHHI B COOTBETCTBHH C IMOJIOKEHUEM AJIEMEHTOB
B [lepuoanueckoil cuctemMe U CTpPOEHUEM UX AaTOMOB
3 Crpoenue BelecTa
Xumunueckas CBSI3b. KoBanenTtHas (monspHas u HETOJIsIpHAsT) CBSI3b.
3.1 DIEeKTPOOTPULIATENIBHOCTh XUMHUYECKUX 3yeMeHTOB. HMoHHas cBsa3b. Mertamnueckas
CBSI3b




3.2

Tunel KpUCTAIUIMUECKUX PEIIETOK (aTOMHAasi, MOHHAs, MeETalJIM4yecKas), 3aBUCHMOCTb

CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHUYECKOU CBA3H

Baxwueline npencTaBuTeNd HEOPraHMYECKUX BeEleCTB. HemeTamibsl 1 uX COCIMHEHUS.

Mertannsl 4 ux COCANHCHUA

4.1

Knaccudukamuss w  HOMEHKIATypa  HEOPraHMYECKHX  COCAMHCHHA:  OKCHIOB
(comeoOpasyromue: OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) W HECOoJIeoOpa3yoIIne;
OCHOBaHUH (1IETOYM U HEPACTBOPUMBIE OCHOBAHMSI); KUCIOT (KHUCIOPOJCOAEPIKALUE U

OECKHCIOPOHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

dusndeckue ¥ XMMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPOA, XJIOPa,

KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusnyecke W XUMHUYECKHE CBOMCTBA MIPOCThIX BEIICCTB-MCTAJUIOB: JIMTHA, HATPHA,
Kajusi, Marousad U KaJlbIlys, aJJFOMHMHUS, JKCJIE3a. BHGKTpOXI/IMI/I‘-ICCKI/Iﬁ paa HaHpH)KeHI/Iﬁ

METAJIJIOB

4.4

®u3nyeckue ¢ XHUMHUYECKHME CBOMCTBA BOJOPOJHBIX COEJUHEHHN HEMETaJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHUAKA

4.5

dusndecKkrue U XMMHUYECKHUE CBOMCTBA OKCHI0B HemeTauioB: cepsl (IV, VI), azorta(ll, 1V,

V), docdopa(Ill, V), yrnepona(Il, IV), kpemuausa(IV). [Tonydenre OKCHI0OB HEMETAIIOB

4.6

Xumudeckne cBoicTBa OKcuaoB: MeTauioB [A-IIIA rpymm, muaka, memu(Il) u xemesa(ll,

II). [TonyyeHne OKCUI0B METAIIIIOB

4.7

XWMHUYECKHE CBOWCTBA OCHOBaHMH © aM(OTEpPHBIX THUIPOKCHUIOB (HA TIpUMEpPE
TUAPOKCUIOB ATIOMHUHMS, XKeje3a, LuHKa). [lomydeHune ocHOBaHMNW U aM(OTEPHBIX

TUAPOKCHJIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOHOM, CEPOBOIOPOTHOM, CEPHUCTOM,
CEepHOM, a30THOM, pochopHO, KpeMHHUEBOM, yroapHOH. OcoOble XUMHUUYECKHE CBOWCTBA

KOHHeHTpI/IpOBaHHOﬁ CCpHOfI M Q30THOM KHCJIOT. HOHy‘IeHI/IC KHCJIOT

4.9

OO01ue XuMHUYeCKue CBOMCTBa cpenHux coneil. [lomyyenue coneit

4.10

HonyquHe, CO6I/IpaHI/Ie, pacnno3dHaBaHrue BOAOPOJa, KUCIOPpOAAd, aMMHaAKa, YIJICKHUCIIOTO

rasa B J1adopaTtopuu

4.11

ITonmyyeHne amMmmHaka, CepHOW M a30THOM KUCJIOT B MPOMBIIITIEHHOCTH. OO1me crnoco0bl

TMOJIYYCHHA MCTAJJIOB

4.12

I'eneTnueckas cBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI

XHUMUYECKHUE peaKkuuun

5.1

Knaccn(pmcauml XUMHWYCCKNX peaKuHﬁ M0 pa3IMYHBIM IIPpHU3HAKAM: 110 YUCIY U COCTABY




YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY A(PQEKTy, M0 MU3MEHEHUIO CTETICHEH

OKHCJICHHA XUMHWYCCKUX 3JICMCHTOB

TemnoBoit 3¢ddexkr XuMudyeckoi peakiuu, TEPMOXUMHUYECKHE YpaBHEHHUS. ODK30- U

>2 SHIOTEPMHUYCCKUE PEAKINH. TepMOXUMHUYECKHUE YPaBHEHUS
OKHCIIUTENTEHOBOCCTAHOBUTEbHBIE peakinu. OKUCIUTENH U BoccTaHoBHUTeNU. [Iporieccsl
5.3 OKHCIICHUS U BOCCTAHOBJICHUS. DJIEKTPOHHBIN OalaHC OKUCIUTEIHLHOBOCCTAHOBUTEIBHOM
peakuuu
54 Teopust aneKTpOIMTHYECKON auccouuanyuy. KaTHOHBI, aHHOHBI. OJEKTPOIHUTH U
' HEeAIEKTPOoJINThL. CUIIbHBIE U ci1a0ble AIeKTPoJIUThl. CTeneHb AUCCOMaluN
55 Peakuuu roHHOro oOMeHa. YcIoBHUS IPOTEKAaHUSI PEAKIMI HOHHOTO OOMEHa, MOJIHBIE U
' COKpAIIEHHBIC HOHHBIC YPABHCHUS PEAKITUi
6 XUMUS U OKpYXaroliasi cpeaa
BemectBa 1 Matepuansl B OBCETHEBHON KU3HU uenoBeka. bezomacHoe ncnonb3oBaHue
6.1 BEIIECTB M XMMMUYECKUX peakiuil B Jnaboparopun u ObiTy. IlepBas mnomormp mpu
XHUMHYECKHAX 0XKOTaX W OTPABIICHUSIX
XUMHUYECKOE 3arpsi3HEHNE OKPYKAOMIEH cpe/bl (KUCIOTHBIE TOKIH, 3arps3HEHIE TIOYBHI,
6.2 BO3/lyXa M BOJOEMOB), cmocoObl ero mpenoTBpaiieHus llpenenvHas gomycTumast
' koHneHTpamus BemecTtB (I1/IK). Pombp xumMum B pemieHMH HSKOJOTHYECKUX MPOOIIEM.
VYcunenue napHukoBoro 3¢ dexTa, pa3pylnieHue 030HOBOTO CII0s
[Ipumenenne cepwl, azora, docdopa, yriaepona, KpeMHHS M HX COCAMHEHUH B OBITY,
63 MEUIIMHE, POMBIIIEHHOCTH U CEJIbCKOM X03siicTBe. [IpMeHeHrne MeTamioB U CIIJIaBOB
' (cTasp, 4yryH, JIOPATIOMUHUNA, OpOH3a) B OBITY W NMPOMBIIIJICHHOCTH MX COCAMHEHUH.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble UCTOYHUKU YIIIEBOJIOPOAOB (yrolib, IPUPOAHBIN ra3, HEPTh), TPOLYKTHI UX
' nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIILIEHHOCTH
[lepBoHavanbHbIe MOHATHS 00 OpPraHMYECKUX BEIECTBAX KaK O COENMHEHUSX Yriepona
65 (MeTaH, 3TaH, STWJIEH, alleTHJECH, A3TAaHOJ, [JIMUEPHH, YKCcycHas kucnorta). [lonarue o
' OMOJIOTUYECKH BaXKHBIX BEILIECTBAX: >KHUpax, OejKax, YriaeBoJaX — M HUX POJM B KHU3HU
YeJoBeKa
7 Pacuérsr:
7.1 o GpopMynaM XUMUYECKHX COCTMHEHU I
7.2 Macchl (MaccoBOM) I0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHHSIM
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