MunucrepcerBo npocseuieHus: Poccuiickont @enepannu
MunuctepcTBo oOpa3zoBanust PoctoBckoit oomactu
Kamapckwuii otnen oopazoBanus aaMuHACTparui Kamapckoro paiiona
MynununanbHoe 010KeTHOE 00111e00pa30BaTeIbHOE YUPEKICHUE

TannoBepoBckas cpeaHsisi 001eodpazoBareabHas IIKOJIa

PABOYASA TIPOI'PAMMA
(ID 66301754)

Y4€eOHOro nmpeamera « XuMHUs»

1U1st oOyuaronuxcs 8-9 kiaccon

CocraBurensb: yuntenb xumnn Hukynuna E.B.

x. TasuioBepos

2026-2027 yuebHblil TOA



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPENoAaBaHus Y4eOHOTO peIMeTa « XUMHUSH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET pPACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHpPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKONU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (POpPMHUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. O0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOro YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpelncTaBleHUd 00 BIEKTPOJUTUYECKON AHCCOLUMAlMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (DYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U TOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNS] O XUMUUYECKONU COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXarolmuid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 000OIIEHNIT MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM [IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY TPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeTOoJaM MO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATh SBIICHUS
OKpY’KaoIlero MHpa, WCIMOJb3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMHM, TPUMEHATh UX MpPU pEHIeHUH NOpoOsieM B MOBCEAHEBHOM >KU3HH U
TPYAOBOU JIE€SITEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3710POBbs U OKPYXKAIOIIe MPUPOAHOMN CPeIbl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3yUYEHUS XHMHUHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHUMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast 0JI1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKasi peakysi U €€ MPU3HAKY.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMUYECKUX PEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYIOMW, MpaBuWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabOpaTopHBIM 00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3sOB HEOPraHWYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMOJIEUCTBHE Kele3a ¢ pacTBopoM coiu meau (ID),
U3y4eHHE CIOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKHU TTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEICHMSI  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsi MacChl, CO3JaHUE MOJENEH MOJIEKYI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiuue npeacTaBUTeIM HEOPraHMYECKUX BeLeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3jneMeHT U mpocroe
BelecTBo. HaxokneHue kucimopoaa B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Okcuabl. [Ipumenenue xuciopoma. CrnocoObl



MOJIYYCHHUST KHUCIOpoJa B JIA0OpaTOpUM H MPOMBINIIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(pUKALINS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacu€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHBIC, aM(oOTepHbIE) U
HecoseoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomydyeHrne OCHOBaHHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBS3b MEXKIY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEECICHHUE COICPKaHUs KUCIOpOoAa B BO3AyXe, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0JICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUA U
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MO>XHO HUCIIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOIIOAEHUE OOpa30B BEUIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCMOJIb30BAaHHE BHJICOMATEPUAIIOB),



UCCIeOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX KJIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peaklWil HEUTpalh3alrH, IOJTYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETIbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM()OTEpPHBIE OKCUIBI
Y TUAPOKCUJBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas U JIMHHONEpUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NMYECKUN CMBICI IOPSAJKOBOIO HOMEpA, HOMEpPOB IEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKA XUMHYECKOIO
3JIEMEHTA T10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM 1 NEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leppoandecko CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
rUAPOKCUIA LHMHKA C pacTBOPAMHM KHCIOT M IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3aoKeHUsl, COCAUHEHNUS).

Mestcnpeomemmnuie ceasu



Peanuzamuss MEXNpEeIMETHBIX CBS3€H MpU W3YYCHUH XUMUKM B § Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIIONB30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHUH, SBJSIOMUXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
CCTCCTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THIores3a, Teopusl,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, MePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, MOJICITb, SIBICHHC.

®dusrka: Marepus, aToM, D3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOTBI, PAJMOAKTHBHOCTh, MOJICKYA, JECKTPUUCCKUN 3apsiji, BEIIESCTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHHUE BEIIeCTBA, ra3, (PU3MYECKUE BEIIMYUHBI, CIUHHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3161, COTHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasI peaKLMs

[lepnognueckuii 3axoH. Ilepuoanueckast cucTeMa XUMHUYECKHAX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUsi U HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

Crpoenue BemiecTBa: BHUIbI XMMHWYECKOW CBSI3U. THUIBI KPUCTALTAYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJlacCaM HEOPraHWYEeCKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3IudHbIM MMPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEeHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OPAaTUMOCTH, MO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHEe 0 TOMOre€HHBIX M TeTEPOreHHBIX
peakuusax. llonsitue o xkaranuse. [loHsiTHE 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU MU TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.



OKHCIUTETFHO-BOCCTAHOBUTENIBHBIC  PEAKIMK,  DJIEKTPOHHBIN  OaylaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKuum. CocraBiieHue YpaBHEHUM
OKHCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUM C  HCHOJIBb30BAHUEM  METOJIa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBa3u. Crenenp qucconuanu. CUIbHbBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U CcOJel B CBeTE TMpPEACTaBICHUN 00 DIEKTPOIUTHUYECKOU
nucconmanyi. KauecTBeHHbIE peakinuy Ha MOHBL. [[OHSTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BEHIECTB
(xJopua HaTpuUsi), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHYECKOW pEaKiuu
OT BO3JEUCTBUSL Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPOIPOBOTHOCTU
pacTBOpPOB BEWIECTB, MpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3MOXXHO  HCMOJB30BAHHE BUJEO MATEPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakluuid  HOHHOTO  oOMeHa
(oOpazoBaHue ocajka, BbIJACICHUE Ta3a, o0pa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu PasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTasibl 1 MX coeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTerneHru okucieHus. CTpoeHue M (PU3MUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalUlaMU, HEMeTajulaMH, WIeno4amMu). XJIO0POBOAOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, MpUMeEHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIHMe XJIOpPUIbl U UX
HaXOXJCHHUE B IPUPOJIE.

Oo6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHUJOB.
Cepnass kuciota, (Qu3nueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XHUMUYECKHE pPEaKIuHu,



JeXallue B OCHOBE NPOMBINUIEHHOTO CHOCO0a IMOJY4YEHUS CEPHOM KHCIIOTBHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAYECTBEHHAsI pEaKIUs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, paclpOCTPaHEHHE B MPUPOJE,
dbusnyeckue u XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHne. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THasl KHUCIOTa, €€ MOJydeHHe, (PU3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KHUCIOT W cHenudUuueckue).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEpaJIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKre U XUMHUIECKUE CBOICTBA,
nosyderue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIepoA,  aJUIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPAaHEHUE B TNPHUPOAE, (PUINYECKHE U XUMUYECKUE
cBoiicTBa. Ancop6Oius. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoteza riao0aJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHUEe W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE TOHATHSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHWKK YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJIYKTHl WX TepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BaXKHBIX BELIECTBAX: KUpax, OeNkax, yrieBojgax — U ux
poiidi B OKM3HM UeJoBeKa. MaTepuaqbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COEIMHEHU.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumeHenue. CoenuHEHHS KpemMHUsT B mpupojae. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CHIMKaThl, UX UCIOJIb30BAaHUE B



OBITY, B MPOMBIIUICHHOCTH. BakHellne CTpOUTENbHbIE MaTepHalibl: KEPaMUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiaembr 6€30macHOr0 MCIOIB30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HMU.

MeTaJibl 1 X COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daemeHTtoB . N.
MenneneeBa u ctpoeHusi atoMmoB. CTpoeHHE METaJUIoB. MeTajindyeckas CBsI3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKAa.  DJIEKTPOXUMUYECKUH  pAl
HarpspkeHU MeTtawoB. du3nyeckue U XMMUYECKrUe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3aluUThl UX OT Koppo3uu. CrjaBbl (CTaib, YYTyH, JIOPATIOMUHUMN,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B [lepuoanyeckon cucreme XUMHUUECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHME MX aTOMOB, HAaXOXJECHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (HAa mpuMepe Hatpus U Kanus). OKcuiabl u
TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIMHEHNH.

[IlenouyHo3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOKEHUE B
Ileprnonnueckoin cucreMe xumuueckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nUeCKUe U XUMUYECKHE CBOMCTBA MarHus
U Kaiblius. Baxueliue coequHEHUs KalblUs (OKCHUI, THIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHUI: TI0JI0keHUE B [lepuoandeckoi cucteMe XMMUYECKHX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxOoxacHHE B mnpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMUHUSL.

Keneso: nmonoxenue B [leppuoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB /I,
. MengeneeBa, CTpOECHHE aTOMa, HAXOXIEHUE B mpupoac. Pusnmyeckue Hu
XUMHUUYECKHE CBOMCTRA xkene3a. OKcuibl, TuApOoKcHabl U conu xxenesa (II) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momorns npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarouleh cpenbl (MpeiesbHas IomycThumas
KOHIIeHTpalus BeuiecTs, nainee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
pooJieM.

Mestcnpeomemnmnuie ceasu



Peanuzamusi MeXIpeIMETHBIX CBSI3ed NMpU HM3YyYEHUH XUMUU B 9 Kiacce
OCYULIECTBJISIETCS 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOTO IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, TMepUOJUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAITHI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, MNPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE IOPOJBI,
MI0JIE3HbIE UCKOIaeMbl€, TOIIIUBO, BOHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALNH 00YYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacILIMpEeHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMSL:

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW NEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOLECCe JTOW Y4YEOHOM [EeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKM U COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEIIOBEKa C
MIPUPOIJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIYYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHHMIO, TIPOEKTHOM M HCCIEIOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUUYECKMMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

UWHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHWE K TMPUPOJIE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJI 6€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TT03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB M SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYECKUW 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYeckas (opMylia W YypaBHCHHUE
XUMHUYECKON PEeaklMi — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3y4aEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieioBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJisi (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKMX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMyJIupoBaTh 000OIICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICTOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, IMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSATh PA3IUYHbIE METOJbI U 3aIpPOChl MPHU MOUCKE U O0TOOpe
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIB30BAHUSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a00paTOpPHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéTa OOLIMX HWHTEPECOB W COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUSI
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NeUCTBUMA, crnenupudecKkue s TpeAMETHON o0nacTu  «XuMHS», BB
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIMA CJIOM aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTMOH, aHUOH, PACTBOP, MaccoBasi JOJis BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIcH [lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «modouHas noarpymnmna (b-rpynmna)», manesie u
OONbIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee YuciIo dJISKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXkKAAs ONMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMaTHU3allulo, Kiaccu(uKaIuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — ISl M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

CJIeIOBaTh  NpaBWIaM  TOJB30BAaHUS  XUMHUYECKOM  MOCyIOH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBSI3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  O00BEM,  PAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAaHOBJICHHE,
aloTponus, aM(pOTepHOCTh, XUMHUUYECKasi CBS3b (KOBAaJIGHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XHUMHYECKOW peaKkUuuu, MPEAeabHO JOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (Gopmyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIA;

ONPEIENATh BaJIEHTHOCTh U CTEIIEHb OKUCICHHS] XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOILO COCTaBa, MPHUHAIICKHOCTh BEIIECTB K
OTNpeeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METaUIMUecKasi) B HEOPTraHWYECKUX
COEJIMHEHHUSX, 3apsijl MOHA M0 XUMHUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci llepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaATh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XHUMHUYECKHX 3JIEMEHTOB:
pasnuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUSI, KOTOpPhIE MMEIOTCA B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOlIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U IJIaBHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBa,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUMX B pPEaAKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, 0 W3MEHEHUIO CTENIeHEW OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJEKTPOIUTHYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJIOYEUN U COJICH, TTOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ITUX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HUHCTPYKIUSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIONYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapOonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMHUs — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU JIeSITETbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g 1 bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 | bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

65

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
Pa3znen 1. BemmecTBo 1 XUMHYeCKHEe peaKkun
11 [ToBTOpEeHuE n yriryOieHne 3HaHuM 5 | bubnnorexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakuun https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubmuoreka [IOK
’ XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTassibl M HX coeTMHEHHS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubnmnorexa [JOK
' snemenToB VIIA-rpymimsl. ['anoreHs: https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
) pYy - -oP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynimsl. A30T, Gpochop u ux 7 1 bubnmorexa LOK
' PYTUIRL: ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
54 OO0mias XxapakTepuCTUKa XUMHUECKUX g | ’ bu6muoreka [JOK

sneMeHToB IVA-rpynmsl. Yriaepoa u

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




erMHI/Iﬁ 1 UX COCIMHCHUA

Hroro no pazgeny 25
Pazgen 3. MeTa/iIbI M BX COeIUHEHU S
. bubnuorexa [{OK
31 Obume cBoiicTBa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTamuibl 1 UX CO€IUHEHUS 16 Bubmiorexa OK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubmuoreka [IOK
4.1 BemectBa 1 MmaTepuaisl B ’KHU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PeszepBHOE Bpems 3 bubmmorexa HOK
P P hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

Ne Jara usydyeHusi JJieKTPOHHBbIe HU(POBBIE
Tema ypoka
n/n Bcero oOpa3oBaTejibHbIE pecypchl
| [Ipeamer xumuu. Posib XuMuUM B KU3HU | 01.09 bubmuoreka [JOK
yeJioBeka. Tena 1 BeniecTsa ) https://m.edsoo.ru/ff0d210c
2 TTousTHe 0 MeTOAaX MO3HAHUS B XUMHU 1 04.09 Bubmotexa LOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI | 08.09 bubnmoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM ' https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! | 11.09 bu6mmoreka [JOK
pa3aeneHus cMecen ' https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2 «Pa3nenenue
5 cMecel (Ha mpuMepe OYMCTKU TOBAPEHHOM 1 15.09 bubmmotera [TOK
p p p ' https://m.edsoo.ru/ff0d28c8
COITN)»
6 ATOMBI U MOJIEKYJIBI 1 18.09 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c¢
7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) | 22.09 bu6mmorexa [JOK
XUMHUYECKUX DIIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmoreka [{OK
8 IIpocThie U clIOKHBIE BEIIECTBA 1 25.09
P Ul https://m.edsoo.ru/ff0d2a6¢
b
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 29.09 nommorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB. 1 02.10 bubnmoreka [JOK




Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB
XUMUYECKHUX AJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOcCuTENBbHAs aTOMHAs Macca. 06.10 bubnmoreka [JOK
OtHocUTEeNbHAsA MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO 3JIEMEHTA B 09.10 bubmuoreka [JOK
COECIUHEHUU ' https://m.edsoo.ru/ff0d350c
13 KonunyecTBo BemecTBa. Moib. MossipHas 13.10 bubmuoreka [JOK
macca ' https://m.edsoo.ru/ff0d5230
14 ®u3nuecKkue 1 XUMHUECKHUE SIBJICHUS. 16.10 bubnmoreka [JOK
XumMuyeckas peakius ) https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NMPOTEKAHUS 50.10 bubnnoreka [JOK
XUMHYECKHUX PEaKui ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. 23.10 bubnuorexa [JOK
XHUMHUYECKUE YPAaBHEHUS ' https://m.edsoo.ru/ff0d3b88
17 Brruucnenus koamvecTBa, MacChl BEIIECTBA bubnunoreka [JOK
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUI 06.11 https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYecKUX peakun
18 (coe I/IH(I;HI/IH a3JI0’KEHUS 3a1\IZe eHUS 10.11 bubmorexa [JOK
8 P > SAMCHILEHIT, ' https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeaucT. O600IIeHe U 13.11 bubmmorexa LOK
B et o ' https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 KonTtponbhas padora Nel no teme 17.11 bubnnoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUMD) ' https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. CoctaB Bo3ayxa.
X X bubnmoreka [JOK
21 Kucnopon — sneMeHT ¥ mpocToe BEMIECTBO. 20.11

O3o0H

https://m.edsoo.ru/ff0d448e




dusnyeckue U XUMUYECKHAE CBOMCTBA

bu6mmoreka [JOK
22 . 24.11
KHCTIOpo/ia (peakiuy OKUCIICHUS, TOPCHHE) hitps:/m.cdsoo.ru/f0d4614
TToustre 00 okcumgax
CrocoObI MoTy4YeHUsT KUCJIOPO/ia B
23 J1a00PATOPHUHU U IPOMBIIIIEHHOCTH 27.11 Bubmaoreka LOK
patop P ' ' htps://m.edsoo.ru/ff0d497a
[IpumeneHnue Kucopoia
TermoBoit 3 heKT XUMHUUIESCKON PeaKIlNH,
24 IOHSTHE O T(f(bMOXI/IMI/I‘IeCKOM paBHeHI/II/I 01.12 Enbmiorexa LIOK
p yp ’ ' https://m.edsoo.ru/ff0d4790
9K30- M SHJOTCPMHUUCCKUX PEAKIIHIX
TormmmBo (HedTh, Yroiab 1 METaH).
25 3ar azﬂeéneql;osayra CIIOCOOBI iro 04.12 Enbmiorexa LIOK
P yxa, ) https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHUS
[TpakTuueckas padora Ne 3 o reme
26 «ITonyyenue u cobupanue KUciIopoaa 08.12 Eubmiorexa OK
ya N p poa, ' https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
7 Bonopox — sneMeHT U IpocToe BELECTBO. 1112 bub6nuorexa [IOK
Haxox/1eHue B IpUPOJIE ' https://m.edsoo.ru/ff0d4dd0
)% ®du3znvecKue U XUMUYECKUE CBOMCTBA 15.19 bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 ITo € 0 KHCIJIOTaX u CO 18.12
FUTTHE O KHCTOTAx H COMAX https://m.edso0o.ru/ff0d50d2
30 CriocoOsI ToTydeHusT BOJAOPO/Ia B bubnuorexa [JOK
nabopaTopuu 22.12 https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonyyenune u cobupanure BOAOPOIa 25.12 Bubmaorexa LJOK
i onp FOPOa, ' https://m.edsoo.ru/ff0d442
W3YyYEHUE €TO CBOMCTBY
N b K
32 MonsipHblii 00bEM ra3oB. 3aK0OH ABOTaApPO 29.12 nommorexa O

https://m.edsoo.ru/ff0d542¢




Brrancnenus 06'béMa, KOJIMYECTBA BCIICCTBA

33 rasa 1o ero U3BeCTHOMY KOJINYECTB 12.01 Bubmaoreka LOK
HOMY Y ' https:/m.eds00.ru/ff0d55a0
BEIIIECTBA WIIH 00BEMY
Brruucnenns 005EMOB Ta30B 110 YpaBHCHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00HLEMHBIX 15.01 bubmmorexa LIOK
pearttiv Ha ' https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
. bubanoreka [IOK
35 duznueckre 1 XUMUYECKHE CBOVICTBA BOJbI 19.01 ubmaorexa I
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TonsTre 00 2201 bubmoreka [IOK
UHIMKAaTOpax ' https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. Hacwimenasie u
37 HeHaCI,nuepHHHe paCTBO bl. MaccoBas J1o1sg 26.01 Bubmiotexa LOK
PacTBOPHL. ' https://m.cdsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 o teme
18 «IIpuroToBiieHHE PACTBOPOB C 59.01 bubnunoreka [JOK
ONpEIENIEHHON MacCOBOM J0ei ' https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme 02.02 bu6nuoreka [IOK
«Kucnopoa. Bogopoa. Boga» ' https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KIaccupUKaIus, bu6mmoreka [{OK
40 05.02
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX 09.02 bubmorera [JOK
: p ' hitps://m.edsoo.ru/ff0d664¢
OKCHIOB
42 OcHoBaHUS: COCTaB, KJIacCU(PUKAIIHS, 1702 bubnmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
IlonydeHue u XUMUYECKHUE CBOMCTBA
43 y4 16.02 but6mmoreka [IOK

OCHOBaHUMN

https://m.edsoo.ru/ff0d67ca




44 Kucnotsr: cocraB, kitaccudukanms, 19.02 bubmuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
but6mmoreka [JOK
45 [Tonydyenune u XuMHUYECKHUE CBOMCTBA KUCTIOT 26.02
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, COCOObI 02.03 bubnmoreka [JOK
MOJTYyYEHMS, XUMUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ad9474
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME 05.03 bubmmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
43 I'eneTuyeckas cBsI3b MEXy KiaccaMu 09.03 bubnmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN ' https://m.edsoo.ru/00ad9a50
. bu6n K
49 O0600611IeHNE U CUCTEMATHU3AaIUs 3HAHUN 12.03 6maorexa O
https://m.edsoo.ru/00ad9cb2
KonTtponbHnas padora Ne3 no teme
" bubnunoreka [JOK
50 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX 16.03
o https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHUYECKHX 3JIeMEHTOB. [ToHsITHE O Tpymmax 19.03 bubmorexa LOK
' Pyl ' https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
Ilepronnueckuii 3akoH u Ilepuoanueckas
bu6mmoreka [{OK
52 cucTeMa XMMHYECKUX 3ineMeHToB JI. U. 23.03
https://m.edsoo.ru/00adaS52c
Menneneesa
bu6mmoreka [{OK
53 Ilepuoabl, rpynmbl, TOATPYIIIEI 26.03
pHod py APy https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. 09.04 bubnuorexa [JOK
M3oTtomnsl ' https://m.edsoo.ru/00ada342
55 CrtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB 13.04 bubmuotexa [JOK




aneMeHToB Ilepuoauueckoii cuctemst /1. U.

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

Mennencena
XapakTeprucThKa XUMUYECKOT0 3JIEMEHTA 110
. bubmuoreka [JOK
56 €r'o IOJIOKEHHUIO B Hepnoz[quCKon CHCTEME 16.04
https://m.edsoo.ru/00ada824
J. . MenngeneeBa
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BuTUs Hayku U npaktuku. 1. U. 50.04 bubmmorexa [IOK
MeHeneeB — y4€HbIi, IEAAror u ) https://m.edsoo.ru/00ada96e
rpak aHuH
DIEeKTPOOTPULIATETLHOCTH aTOMOB
58 XUMHYECKHX d1eMeHToB/ Beepoccuiickas 23.04 Bubmiotexa LOK
p ) https://m.edsoo.ru/00adaab8
poBepoyHas pabora
bubmuoreka [JOK
59 HMonnas xumudueckas cBI3b 27.04
https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
60 KoBanenTHas nmonsapHas XUMHUYECKas CBSI3b 30.04
p https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 KosanenTHas HenmoiapHas XUMHUYECKas CBI3b 04.05
p https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CreneHb OKUCIIEHUS 07.05
https://m.edsoo.ru/00adae28
bubmuoreka [JOK
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 11.05
peakt https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKHCIIUTENN U BOCCTAHOBUTEIU 14.05
https://m.edsoo.ru/00adb076
65 KonTtponbHas padora Ne4 o reme 18.05 bubmuorexa [IOK
«CTtpoenue atoMa. XMUMHAUYECKasi CBA3b» ' https://m.edsoo.ru/00adb486
21.05
66-67 [ToBTOpEHUE M3yUEHHOTO

25.05
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9 KIIACC

Jara usyyenust

DieKTpOHHbBIE N (PPOBLIE

Ne ni/m Tema ypoka
Bceero o0pa3oBaTeJIbHBIE PecypChl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
1 CHCTeMa XMMHYECKHUX 3eMeHTOB /. 1 1 01.09 bubmmorexa HOK
T ' https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHYECKHUX IJIEMEHTOB MEPBBIX TPEX 1 04.09 bubmorexa [IOK
PERIX TP ' https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | 08.09 bubmuoreka [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Buipl XuMu4uecKkou CBSI3U U THIIBI | 11.09 bu6mmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «[loBTOpEHUE u yrinyOiaeHue 3HaHUM 1 15.09
OCHOBHBIX Pa3fIeNIOB Kypca 8 Kiacca
6 Krnaccudukanys XuMHUUeCKUX peakiuii mo 1 18.09 bubmmoreka [JOK
Pa3IMYHBIM IIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 22.09 Bubmuoreia LJOK
p ' ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.
g @aKTOpBI, BIUSAIOIIKUE HA CKOPOCTh | 55 09 bubaunorexa [IOK

XUMHYECKOM pCaKkuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBCCUA

https://m.edsoo.ru/00adc28c




9 OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC 29.09 bubmmorexa [JOK
peakunu ' https://m.edsoo.ru/00adcade
10 Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. 02.10 bubnmoreka [JOK
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI ' https://m.edsoo.ru/00adcd68
bu6nuoreka [JOK
11 Honnsle ypaBHEHHS peaKui 06.10
P peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBaHHH B CBETE IPEICTABICHHUH 00 09.10 bubmmorexa HOK
e ' https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JUCCOIHAITTT
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTABICHUI 00 IICKTPOIUTHICCKOU 13.10 bubmorexa [IOK
pel P ' https://m.edsoo.ru/00add8b2
JACCOLMAITAN
bu6nuoreka [IOK
14 [TonsiTvie 0 TUAPOIIN3E COJICH 16.10
P https://m.eds0o.ru/00add9d4
bu6mmoteka [IOK
15 O06o0mmenne 1 cucTeMaTr3aIys 3HaHUI 20.10
- B https://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue 53.10 bubmuoreka [JOK
DKCIEPUMEHTAIIBHBIX 3a1a4» ) https://m.edsoo.ru/00addbfa
KonTtponbHas pabota Ne2 o reme
bu6nuoreka [IOK
17 «INEKTPOIUTUYECKAS TUCCOLIUALIUS.
https://m.edsoo.ru/00addecO
XHWMHMUYECKUE PEAKIIUU B PACTBOPAX» 06.11
13 OO01ast xapakTepUCTHKA TaJIOTeHOB. 1011 bubnuotexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa ' https://m.edsoo.ru/00addfe2
XnopoBoaopon. ConsiHasi KUCIIOTa,
19 XUMHUYECKHE CBOMCTBA, OIyUYCHUE 13.11 bubmmorexa OK
> TOIYH ’ ' https://m.edsoo.ru/00ade 104
MIPUMEHEHNE
20 ITpakTrnueckas padora Ne 2 o teme 1711 bubmuoteka [JOK

«[TonyueHnue COMAHOM KUCTOThI, U3yUEHUE

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




€€ CBOICTBY

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bu6nuoreka [IOK

21 €aKIH, eCIIM OJUH 13 PEarceHTOB JIaH B 20.11
pearhi A P A https://m.edsoo.ru/00ade488
n30bITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- 411 bubnmnoreka HOK
TPYIIIBL ' https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKAIIUU CEPBI.
23 Haxo;xp €HUE cepbl HCI:%é coe I/IHCII){I/Iﬁ B 27.11 bubmorexa [IOK
& p fl ' https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, ctpoenue, pusnueckue u 011> bubnuorexa [HOK
XUMHUYECKHUE CBOKCTBA ' https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA 04.12 bubmorera OK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIJIEHHOT'O CII0C00a MOIy4YeHHUs
26 CEPHOM KUCIOTHI. XUMUYECKOE 08.12 bubmorera [OK
P ' . ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEJIMHEHUSIMU CEPbI
7 Brraucienne MaccoBOM TOIN BBIXOJA 1112 bu6nuoreka [IOK
IIPOAYKTa PEAKILIUNA ' https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa dJ1eMEeHTOB V A-
)% rpynmnsl. A30T, pacipoCTpaHEHHE B 1512 bubmmoreka [JOK
npupoae, Gpu3nyecKrue U XUMUYeCcKue ' https://m.edsoo.ru/00adeea6d
CBOMCTBA
79 AMMHaK, ero Gpu3nYeckue 1 XUMHIECKUE 18.12 bubaunorexa [IOK
CBOMCTBA, IIOJIy4CHUE U IPUMECHEHUE ' https://m.edsoo.ru/00adf004
30 [TpakTrueckas padota Ne 3 o Teme bubnuotexa [JOK




«[lonyyenne ammmnaka, U3y4eHue ero 22.12 https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THAas KUCOTa, €€ hu3ndeckue u 25 12 bubnmoreka [JOK
XMMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonbs3oBanure HUTPATOB U COJIEH

3 aMMOHUS B KQU€CTBE MUHEPATIbHBIX 2912 bubnmoreka [JOK
ynoOpeHuii. XMMHYeCKoe 3arps3HCHHE ' https://m.edsoo.ru/00adf518
OKpY’Karolllel cpe/ibl COEAMHEHUSIMHU a30Ta
®ocop. Oxeun pochopa (V) u

33 q)ocg)o pHasI KI/ICJI((l))Ta q)q)lfsn(qelxne " 12.01 bubmorexa HOK

p o ' https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOTYyYEHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MUHEpaIbHBIX YI0OpEeHU. 3arpsi3HeHNe 15.01 bubmorexa [IOK
P . yAoop - 2arp ' https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu

35 Yruepoa, pacupocTpaHeHUe B IPUPOJIE, 1901 bubnmnorexka [HOK
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposa, ux GU3nYecKue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHE 2201 bubmmoteka [IOK
MpOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM ' https://m.edsoo.ru/00adfebe
yriepoza (IV)

but6mmoreka [IOK
37 VYronbHasg KUCIIOTa U €€ COMU 26.01
https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[lonyueHne yriaekucioro rasa 29.01 Brbmorexa TIOK
7 yr ' | ' https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
[lepBoHayanbHbIE TOHATHUS 00
Bbubnuoteka LIOK
39 OpPraHWYECKHUX BEIIECTBAX KaK O 02.02

COCIMHECHHSX yTIIepo/ia

https://m.edsoo.ru/00aec054¢e




bu6nmoreka [IOK

40 Kpemnuii u ero coefuHeHU st 05.02
P A https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenue

41 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 09.02 bubnnoreka HOK
«BaxaeuIe HeMeTauIbl U UX ' https://m.edsoo.ru/00ae0bf2
COCIMHCHHUS»

KonTponbnas padota Ne3 mo teme
42 «BakHeuIme HeMeTauIbl U UX 12.02 bubmmorexa LOK
' https://m.edsoo.ru/00aec0e18
COCIUHCHHS»
OO6m1ast XxapakTepruCTHKa XUMUYECKHUX

43 3JIEMEHTOB — METaJIOB. MeTalinuecKas 16.02 bubmuorexa [JOK
CBS3b U META/INYECKass KPUCTAIUINIECKAS ' https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIOB
XUMHYECKUE CBOMCTBA METAIIIIOB.

44 DJEKTPOXUMHUYECKUHN Psijl HANTPSHKEHU 19.02 bubmmorexa HOK

p P p ' https://m.edsoo.ru/00ael156
METAJLJIOB
OO6mme crmocoOb! MOTYyYEHUsI METAJUIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM 26.02 bubnmnorexka HOK
XUMUYECKUX PEAKLUH, €CIIM OUH U3 ' https://m.edsoo.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH

but6mmoreka [IOK
46 ITonsiTEe O KOPPO3UU METATIIIOB 02.03
pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47 IIlemouHbIe METAIITBI 05.03 H
https://m.edsoo.ru/00ae14b2
bu6nuoreka [IOK

48 OKCHUIBI M TUAPOKCHUIBI HATPUS U KaJIUsI 09.03

8 s A P https://m.edsoo.ru/00ae14b2

49 [llenouyHo3eMenbHBIC METAJUIBI — KaJIbITUH U 12.03 bubnuotexa [JOK

Mar"Hum

https://m.edsoo.ru/00ael5e8




bu6nmoreka [IOK

50 Baxuerinme coequHEHNS KU 16.03
https://m.edsoo.ru/00ael15¢8
51 O0001Ienre U CUCTEMATH3AMS SHAHUH 19.03
57 JKécTkocThb BOBI U CIOCOOEI €€ 23.03 bu6nuoreka [JOK
yCTpaHeHus ' https://m.edso0.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme
- .. bubnnoreka IIOK
53 JKEcTKOCTh BOABI U METOMEI €€ 26.03
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. b K
54 AmnroMunuii 09.04 nbmmotexa 1O
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U 13.04 bub6nuoreka [JOK
TUApOKCcUIa ) https://m.edsoo.ru/00aelc64
b K
56 Keneso 16.04 nomorexa 11O
https://m.edsoo.ru/00aec1d86
57 Oxcunpl, TUIPOKCH B U comnu xkene3a (I1) u 20.04 bubmmorexa [JOK
xenesa (I1I) ' https://m.edsoo.ru/00ae35e6
58 O00011IeHrE U CUCTEMATH3AIMs 3SHAHUH 23.04
[IpakTnueckas padora Ne 7. Pemenue
bu6nuoreka [IOK
59 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 27.04
. https://m.edsoo.ru/00ae3de8
«BaxkHeIme MeTaiIbl 1 UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKI1M, eCIIM OJUH 13 PCarcHTOB JIaH B
P P bubmuorexa [JOK
60 M30BITKE WU COJEPKUT MPUMECH. 30.04
. https://m.edsoo.ru/00ae1750
BruruncieHnsa MaccoBoil TOIH BEIXOIA
MPOJIYKTA PEaKIuu
61 O0001IeHre ¥ CUCTEMATH3AIMS 3SHAHUH 04.05
KourpoabHas padora Ned mo teme
62 P P 07.05

«Baxuelinine MeTaIbl U KX COCIUHECHUSY




63 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM | 11.05 bubnnoreka HOK
JKU3HHU YEI0BEKa ' https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen | 14.05 bubnmoreka [JOK
cpebl ' https://m.edsoo.ru/00ae4270
65 Ponb xuMHUM B pelieHnH SKOJIOTHUECKUX | 18.05 bubnumoreka [JOK
npo0ieM ' https://m.edso0.ru/00ae4270
21.05
- I1 2
66-67 OBTOPEHUE U3YyYEHHOTO 55 05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67







MPOBEPSEMBIE TPEFOBAHUS K PE3YJILTATAM OCBOEHMSI OCHOBHOM

OBPA30BATEJILHOM ITPOT' PAMMBI

8 KJIACC
Kon . N
IpoBepseMOro IIpoBepsieMble NpeIMeTHBIE Pe3y/IbTaThl 0CBOEHHs OCHOBHOI 00pa3oBaTe/bHOI
pesybTara NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHNsA
1 [To teme: «IlepBoHauanbHbIE XUMUYECKUE TOHITUS
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKyja, XUMHYECKHM
AJIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OMHOPOMHAS M HEOTHOPOIHAS),
BAJICHTHOCTb, OTHOCHUTEJIbHAA aTOMHAs M MOJEKYJIIpPHAas Macca, KOJU4ECTBO BEILECTBA,
1 MOJIb, MOJIIpDHAs Macca, MaccoBas [J0Js XHMHYECKOIO D3JIEMEHTa B COEIMHEHUH,
‘ MOJISIpHBI  00BEM, XHMUYECKash peakuus, KIacCH(UKAIUs peakiuil: peakiuu
COCIMHCHMS, PEaKIUU PA3NIOKCHUS, PEaKIWU 3aMeIleHHs, peakiud oOMeHa, 3K30- U
SHIOTEPMUYECKUE PEaKIMU, TEIIOBOH 3¢ ¢EeKT peakIiuu, pacTBOP, MaccoBas O0JIs
BemiecTBa (TPOIICHTHAs KOHLIEHTPALINs) B pACTBOpE
Lo WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHSATHH M TPUMEHSTH 3TH
' MOHSATHS IPU ONUCAHUM BEIIECTB U UX NMPEBPALIECHUN
13 UCIIONIB30BATh XUMHMYECKYI0 CHMBOJMKY JUISI COCTaBJieHHsS (OPMyNl BEIIECTB U
' YPaBHEHUN XUMUYECKUX PEAKIINI
L4 pPacKpblBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
' ATOMHO-MOJIEKYJIIPHOTO YU€HHs, 3aKOHa ABOraapo
1.5 OTIPEJENATh BAICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COECTUHEHHUIX
L6 KJIaCCU(HUIUPOBATh XUMHYECKAE peakuud (0 YHCIy U COCTAaBy YYACTBYIOMIHX B
' PeaKIny BEUIECTB, MO TEIIIOBOMY 3 deKTy)
1.7 BBIUUCIISITh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIYHCIISITE MaCCOBYIO JIOJTIO XMMHYECKOT0 3JIeMEHTa 110 (popMysie COeANHECHNS,
1.9 BBIYMCIIATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MIPUMEHATh ECTeCTBEHHOHAYYHBIE METOJbl IO3HAaHHMSA — HaONIoAeHWe, HW3MEpeHwe,
. MOJICJIMPOBAHNE, SKCIIEPUMEHT (PeaibHbIN M MBICTICHHBIH )
2 ITo Teme: «BaxxHeile npeacTaBUTEIN HEOPraHUUECKUX BEILIECTBY»
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHATUNA: OKCUJI, KUCIIOTa, OCHOBaHHE, COJIb
59 ONpEAEATh IPUHANICKHOCTD BELIECTB K ONPENENIEHHOMY KIACcCy COEIMHEHHH IO
' hopmynam
2.3 KJIacCH(UIIMPOBATh HEOPTaHNYECKHE BEIIeCTBA
XapakTepu30BaTh (OMMUCBHIBATh) OOLIME XUMHMUYECKHE CBOMICTBA BEIIECTB PA3IUUHBIX
24 KJIAaCCOB,  MOATBEpXKJas  OMNHMCAaHUE  MPUMEpPaMU  MOJIEKYJSIPHBIX  ypaBHEHHM
COOTBETCTBYIOILUX XUMHUECKUX PEAKLIUH




Kox

IIpoBepsieMble peIMeTHbIE pPe3yJbTAThl 0CBOEHHS OCHOBHOI 00pa3oBaTe/LHOM

MPOBEPIEMOTO NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30oBaHus
pe3yJabTara
)5 MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX KAaueCTBEHHOTO COCTaBa,
‘ BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX PEBPAIICHIH B Pa3INIHBIX YCIOBUAX
CIeIOBaTh MpaBWJIaM IOJIb30BAHUS XUMHUYECKOM TMocymoil u  j1abopaTopHBIM
o0OpyZOBaHHMEM, a Takke IpaBWIaM OOpAmICHHS C BEHIECTBAMU B COOTBETCTBHU C
WHCTPYKIHSIMH IO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKHUX OMBITOB IO MOJIYYEHHUIO U
"6 COOMpaHUIO Ta3000pa3HBIX BemeCTB (BOJOpPOJAa M KHUCIOpPOJa), TNPUTOTOBICHUIO
' pacTBOpPOB C OMpeneaEHHON MacCOBOMW JI0JIeH pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH U
MIPOBOIUTH XUMUYECKHE 9KCIEPUMEHTHI
[0 PacIlO3HABAaHUIO PACTBOPOB IIETOYEH M KUCIOT C IOMOIIBI0 WHIUKATOPOB (JaKMYycC,
(henondTanenH, METUIOPAHXK U IpyTHeE)
2.7 MIPOBOJUTH PACUETHI IT0 YPABHEHHUIO XUMUIECKON peaKInu
ITo Teme: «llepuonuueckuii 3akoH u [leproamueckas cucTeMa XMMHUYECKHX AJIEMEHTOB
3 H. 1. MenneneeBa. CrtpoeHne aromMoB. XuMmHYecKass CBs3b. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKITUI
PacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TOHITHH: SAPO aToMa, SJIEKTPOHHEIA CIOi
31 aToMa, aTOMHas OpOUTalb, paJUyC aTOMa, XMMUYECKasl CBsI3b, MOJIAPHAs U HEMOJSpHas
' KOBQJICHTHAsI CBSI3b, AJIEKTPOOTPHUIATEIFHOCTh, MOHHAS CBS3b, WOH, KaTHOH, aHHOH,
CTCIICHb OKHCJICHHUA
32 KJIaCCU(HUIHPOBATH XUMHUECKHE dJIEMEHTEI
ONHUCHIBATh M XapakTepu3oBaTh TabmmuHyto ¢opmy Ilepumogudeckoil cucTeMsl
33 XUMUYECKUX DJIEMEHTOB: pa3nyaTh TOHATHS «TJaBHas moarpymmna (Arpynma)» u
«mobouHas noarpynna (brpynma)y, «Manbie» U «00NbIINE» TEPUOIBI
packpeiBaTh cmbica llepmoanueckoro 3akona J[.M. MeHaeneeBa: Ie€MOHCTPUPOBATh
34 MOHUMaHUE TEePUOJUUYECKON 3aBHCHUMOCTH CBOMCTB XHMHUYECKHX D3JEMEHTOB OT HX
nonoxeHus B [lepuoanueckoi cucreme
COOTHOCUTHh 00O3HAa4YCHHUs, KOTOpble HMelTcs B Tabmume «llepuomudeckas cuctema
"y xumuueckux snemMenToB .. MeneneeBa» ¢ UMCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHUS
. aTOMOB XHUMMYECKHX DJIEMEHTOB (COCTaB W 3apsin supa, ollnee YHCIO 3JICKTPOHOB
U pacIpenesieHue UX 10 3JIEKTPOHHBIM CII0SM)
3.6 OTIPEICTIATh CTETICHb OKUCIICHHS SJIEMEHTOB B OMHAPHBIX COSAMHECHUSX
37 OTpEAETATh BH[ XUMHYECKOH CBS3H (xoBaJsieHTHas u MOHHAa)
’ B HCOPTAaHUYCCKUX COCIUHCHUAX
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTaThl 0CBOCHUS OCHOBHOM
NpoBepPsSIEeMOro

pe3yJabTara

00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus




Kon
MpoBepPsieMOro
pe3yJbTara
1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

ITo Teme: «BemecTBO 1 XUMHUYECKasi PEaKITHs)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TOHSATHM: pacTBOp, OJICKTPOJIUTHI,
HEDJICKTPOJMTHI, JBJICKTPOJIHUTUYCCKAA Agucconuanusa, peakKiuu HWOHHOI'O O6M€Ha,
KaTaJan3aTop, XHMHUYECKOEC pPaBHOBECHC, OGpaTI/IMLIe " HeO6paTI/IMI>IC peakuuu,
OKHUCJIMTECIIbHOBOCCTAHOBUTCIIBHBIC PCAKIIUH, OKHUCINUTEIIb, BOCCTAHOBUTEIIb, OKHCIICHUC
1 BOCCTAHOBJICHHUC, aJIJIOTPOIIN:, an)OTepHOCTB, XUMHYCCKasA CBA3b (KOBaJ'IeHTHaSI,
HOHHas, MeTa.HHI/I'-IeCKaH), KpUCTaJUIN1ICCKasd peméTKa, CIIJIaBbI, CKOPOCTb XUMHUYECKOMN

peaknun

1.2

HWUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MHOHATUU U IIPUMEHATb JTH

MOHSTHUS IPU ONMCAaHUU BEIIECTB U UX MPEBpaIleHui

1.3

COCTABJISITh YPABHEHUS AIEKTPOIMTUYECKON AMCCOMMUAIMN KHCIIOT, IIEII0OYeH W COJIEH,

TIOJTHEIC ¥ COKpAIIEHHbBIC YpaBHEHHSI PEaKIIii HOHHOTO OOMeHa

14

pacCKpeIBaTb CYHOIHOCTHb OKHCIHUTECIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IIOCPEACTBOM

COCTaBJICHUS 3JICKTPOHHOT'O OajaHca 3TUX peaKuMﬁ

1.5

IIPOBOJUTH PAacUEThI [0 YPaBHEHUIO XUMUUYECKOH peakuu

ITo Temam: «HeMeTaiuisl 1 X cOeIUHEHHUS» U «MeTaJUIbI U UX COSTUHEHUI»

2.1

XapaKTepH30BaTh (ONMHCHIBATE) OOMHME W CHENU(pUUSCKHEe XHUMHUYECKHE CBOHCTBa
MIPOCTHIX U CIIOKHBIX BEIECTB, MOJTBEPXKAAs OMHCAHUE MPHUMEPAMH MOJIEKYJISPHBIX U

HMOHHBIX YPaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX peaKuil

2.2

COCTaBJISITh YPaBHEHUS PEaKLMM, MOATBEPKAAIOIMINX CYIIECTBOBAHHE TI'€HETHYECKOU

CBsA3HU MCXKY BEIICCTBAMH PA3JIMYHBIX KJIaCCOB

23

IMPOTHO3UPOBATH CBOIICTBa BCHICCTB B 3aBUCUMOCTH OT HX CTPOCHHUA, BO3MOXKHOCTH

IMPOTCKAaHUA XUMHYICCKHUX npeBpameHHﬁ B pa3IMYHBIX YCIIOBUAX

24

ClefioBaTh IpaBWaM IIONb30BAaHMA XUMHMYECKOM Tocymoii u  yabopaTopHBIM
00OpyJIOBaHMEM, a Takke NpaBWIaM OOpalleHHs C BEIIeCTBAMHU B COOTBETCTBHH C
MHCTPYKIMSMH TI0 BBHIOJHEHUIO JTAOOPATOPHBIX XMUMHYECKHX OMBITOB IO MOTYYCHHIO U

COOMpaHUIO Ta3000pa3HEBIX BEIIECTB (aMMHAKa M YIIIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIIUH, MOATBEPKIAOIINE KaYeCTBEHHBIA COCTaB pPa3lIUYHBIX BEIICCTB:
pacIio3HaBaTh ONBITHBIM IMyTEM XJIOpHUA-, OpoMHUI, HOIUI, KapOoHat, pocdar, cuimkar,
cynbdaT, TUAPOKCUIMOHBI, KAaTHOHBI aMMOHWs, HOHBl HM3YYCHHBIX METAJIJIOB,

MNPUCYTCTBYIOIIUEC B BOAHBIX paCTBOPAX HEOPTAaHUYICCKHNX BCUICCTB

ITo Teme: «XuMus U OKpy>Karoias cpeaa»

3.1

PACKpPBIBATH CMBICI OCHOBHBIX XHWUMHWYCCKHX TTOHSITHM: HI[K BCIICCTBA, KOPPO3HA

MCTaJIJIOB
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MNPUMCHATH OCHOBHBIC OIICpallu MBICIIMTEILHON JEITeNbHOCTH — aHallu3 | CHHTC3,
CpaBHCHHUC, O606H_ICHI/IG, CHUCTEMATU3AIINIO, BBIABICHNE NPUYINHHO-CICACTBEHHBIX CBsI3CH
— MJIs1 U3Y4YCHUA CBOMCTB BEIIECTB M XHMHYECKHUX peaKIII/II\/'I; CCTCCTBCHHOHAYYHbIC

MCTOABI IIO3HAHUA — Ha6J'IIO,Z[CHI/I€, U3MEPCHUE, MOJACIUPOBAHUC, OKCIICPUMECHT




Kon

NpoBepsieMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

pe3yJabTara

(peanbHBIN U MBICIICHHBIH)

MNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUS

8 KJIACC

Kon
1

IIpoBepsiemMblii 21eMEHT COePKAHMS
IlepBoHaYaIbHBIC XUMHUYCCKHUE TIOHSITHS

1.1

IIpenmet xumun. Poiib XuMuM B J)KU3HU YelIOBEKa. XUMUS B CUCTEME HayK. Tena U BElecTBa.

dusndeckre CBOMCTBA BEIIECTB. ArperaTHoe COCTOSAHUEC BCIICCTB

1.2

ITonsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UUCThIe BemecTBa U cMecH. CriocoOBl pa3ieicHHs

cMmecei

1.3

ATOMEI B MOJICKYJIBI. Xumuaeckue d1eMeHTE. CHMBOJIBI XUMHYSCKUX DJIEMEHTOB. HpOCTLIe n

CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.TIprHOC y4de€Hue

14

Xummdeckass (hopMmyna. BaneHTHOCT aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA
coctaBa BemiecTB. OTHOCHTeNbHasi aTOMHass macca. OTHOCHTENbHass MOJIEKYJSpHas Macca.

MaccoBas 101151 XUMHUYECKOTO 3JIEMEHTA B COCUHCHHUH

1.5

KonuyectBo BemiectBa. Monb. MossipHast Macca. B3anMocBsi3b KOJIMYECTBa, Macchl M 4HCia

CTPYKTYPHBIX eIUHHII BemecTBa. PacuéTel mo opmynamM XUMAYECKUX COSTUHEHUI

1.6

Ousnveckue W XUMHUYECKHE SBIEHHSI. XUMHUECKas peakiuuss W e€ NpU3HAKU. 3aKoH
COXpaHEHUS MAacChl BEIIECTB. XHUMHWUCCKHEe ypaBHeHMs. Kiaccupukamus XUMHYSCKUX

peaxiuii (COeMHEHNs, pa3IoKeHUs, 3aMelleH s, 0OMeHa)

1.7

XHUMUYECKHH SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH MOCYIO#, ¢ TpaBWiIaMH pa0OThl B
nabopatopun W TpuEMamMH oOpamieHus ¢ JabopaTOpHBIM OO0OPYHOBaHUEM, H3Yy4EHHE H
omucaHue (HU3WYECKHMX CBOMCTB 00paslOB HEOPraHWYECKHX BEIIECTB, HAOIIO/CHNUE
¢u3mdeckux (IUIaBIEHHE BOCKA, TasHUE JbJa, pacTUPAaHHE caxapa B CTYNKE, KHUIICHHE WU
KOHJIGHCAIM BOIBI) M XMMHYECKMX (TOpPEHHE CBEYHM, MPOKAJIMBAHWE MEIHOH IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SBJIEHHUH, HAOMIONEHWE W ONHCAaHWE TPU3HAKOB
MPOTEKaHMsI XUMHUCCKUX peakuunii (pa3iokeHne caxapa, B3aUMOJICHCTBHE CEpHOI KHUCIOTHI €
xynopunoM Oapus, pasnoxenne runppoxcupa mean(Il) mpm HarpeBanum, B3ammopeiicTBHe
xkene3a ¢ pactBopoMm comm Meau(Il), nzydenue crmocoOoB pazziencHus cMecel (¢ MOMOIIBIO
MarHuTa, (QUIBTPOBAaHWE, BBHIMAPUBAHWE, AWUCTIULALMA, XpoMmarorpadus), NpOBeLeHHE
OYHCTKH IIOBApEHHOH COJIM, HAOIIONCHHWE U ONHCAHHE PE3YNIbTaTOB IPOBEICHHUSA OIBITA,
WUTIOCTPUPYIOLIIETO  3aKOH  COXPAaHEHMs  MacChl, CO3JaHHe  MOJeNied  MOJIeKYI

(1apocTepKHEBBIX)

Baxueiime MpEeACTAaBUTCIIN HEOPTaHNYICCKHUX BCUICCTB

2.1

Bo3nyx — cmecp razoB. CocraB Bo3ayxa. Kuciaopom — 3neMEHT W TPOCTOE BEIIECTBO.

Haxoxaenue Kucjaopoga B IIpupoac, (bI/ISI/I‘-IeCKI/IC U XHUMHUYECKHE CBOMHCTBa (peaKHI/II/I




Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
ropenust). Okcunpl. [Ipumenenne kucinopoaa. CriocoObl MoydeHus KHCIopoia B 1TaO0paTopruu

¥ TIpOMBITIICHHOCTH. KpyroBopoT kucinopona B npupozae. O30H — amIoTpoIHas MOIU(DHKAINSI

KUCIIOpoJia

22

TerutoBoit  >PdexT XUMHYECKOW peakiuu, TepPMOXHUMHYECKHE YpaBHEHHS, OK30-
U SHAOTEPMUYECKUE peakuuu. TOomaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHIICHHE

MapHUKOBOTO (P (heKTa, pa3pylieHue 030HOBOTO CIIOS

23

BOIIOpOI[ — JJIEMCHT W IMPOCTOC BCHICCTBO. Haxoxxnenue BOAOpPOAa B IIpUPOAEL, (bnanecm/le "

XUMHYCCKHUEC CBOP'ICTBa, IIPUMCHECHUE, CITOCOOBI TIOJTYYCHUA. Kucnote! u comu

24

MomnsipHbIi 00BEM ra30B. PacdéTsl 110 XUMHYECKUM YpaBHEHUSIM

25

®usnueckue cBoWcTBa BoAbl. Boma kak pactBopurens. PactBopel.  HacwleHHbIE
Y HEHACBIIIEHHBIE PacTBOPHL. PacTBOpMMOCTH BemiecTB B Boje. MaccoBasi OIS BEIIECTBa B
pacTBope. XuMHU4YeCcKre CBOMCTBA BOAbl. OcHOBaHUsA. Posb pacTBOpPOB B MPHUPOJIE U B JKU3HU
yenoBeka. KpyroBopot Boisl B mpHpojie. 3arps3HeHre NpUpoIHBIX Boa. OXpaHa U OYHCTKA

IPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranumueckux coeauneHuid. Oxcuapl. Kiaccudukamuss OKCHIOB:
coneoOpaszyrone  (OCHOBHBIC, KHCJIOTHBIE, am(oTepHbIe) U  HecoeoOpasyromue.

HOMGHKJ'IaTypa OKCHIOB. duznyecKre 1 XUMHYECKHE CBOMCTBA OKCH/IOB. HonyquI/Ie OKCHJIO0B

2.7

OcuoBanns. Kiaccudukanmss oOCHOBaHM: TMIENOYM W HEPACTBOPUMBIC OCHOBaHHSL
Homenknatypa ocHoBaHuil. @u3nueckue M XUMHUYECKHE CBOWCTBa ocHOBaHUM. [lomyuenue

OCHOBaHHH

2.8

Kucnotsl. Knaccudukarust kucnor. Homenknarypa kucnor. dusndeckne W XUMHUECKHE

cBoiicTBa KucNOT. Pan aktuBHocTH MetamnoB H.H. bekerosa. [lonyyenue kucnor

2.9

Comu. Homenkartypa coned. @uznueckue U XuMU4eckne cBoicTBa coneid. [lonmydenune coneit

2.10

I'enernueckas cBs3b MEXIY KiIaCCaMHU HCOPraHM4CCKUX COCIUHCHUI

2.11

XUMUYECKHH SKCIIEPUMEHT: Ka4eCTBEHHOE ONpEeiiCHUE COAEpIKaHUs KHUCIOpOAa B BO3IYyXeE,
MoJlydyeHne, CcoOMpaHue, paclo3HaBaHWE W H3YYECHHE CBOWCTB KHUCIOpPONA, HAOIOJCHHE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBUS BOSHUKHOBEHUS M MPEKPALICHHUS TOPCHHUS
(moxapa), O3HaKOMJICHHE C O0Opa3laMM OKCHJOB M OINHCaHUE HUX CBOMCTB, IOJy4YeHHE,
coOupaHue, pacro3HaBaHWE W W3y4YeHHWE CBOMCTB BOJOpojJa (TOpeHHE), B3aUMOJIICHCTBHE
Bojioponia ¢ okcuaoM meau(Il) (Bo3MOKHO HCIOJIb30BaHNE BUACOMATEPHAIIOB), HAOIIOICHUE
00pasIoB BEMIECTB KOJTUIESCTBOM | MOJIb, HCCIIEIOBAHNE 0OCOOCHHOCTEH pacTBOPEHHS BELIECTB
C pa3IMYHON PACTBOPUMOCTHIO, TTPUTOTOBIIEHUE PACTBOPOB C OMPE/ICIEHHON MacCOBOM Jloei
pPacTBOPEHHOTO BEIECTBA, B3aUMOJCHCTBHE BOJBI C MeTAUIaMU (HATPHEM W KaJbIHEM)
(BO3MOXHO MCTIOJIB30BAHUE BUCOMATEPHAIIOB), ONIPEICIICHUE PACTBOPOB KUCIIOT M IIENOUEH C
MOMOIIBI0 HMHIUKATOPOB, HCCIEAOBaHHE OOpa3lOB HEOPraHMYECKHUX BEHICCTB Pa3IMYHBIX
KJIaCCOB, HAOJIOJCHWE WM3MEHEHHsI OKPACKU WHIMKATOPOB B PACTBOpPAX KHUCIOT M IINEJIOYCH,
uzyueHue BiaumojeiictBus okcuga meau(Il) ¢ pactBopom cepHON KHUCIOTHI, KHCIOT C
METallJIaMU, PEaKIUii HeHTpalu3aluy, MOJyYeHUe HepacTBOPUMBIX OCHOBaHWH, BBHITECHEHHE
OJIHOTO MeTajljla JPYrMM M3 PacTBOpa COJIM, PELICHHE 3KCIEPUMEHTAlbHBIX 3a7jad MO TeMe

«BaxHeilmme K1acchl HEOPTaHUIECKUX COETUHEHUN»




Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
[Mepuonnueckuii 3akoH u [leproanyueckast cucreMa XUMHYECKHUX 3JIEMEHTOB

J.N. Menneneera. CtpoeHne aToMoB. XuUMHUYECKast CBsI3b. OKUCIUTENHHO-

BOCCTAHOBUTCIIbHBIC PEAKIIUN

3.1

HepBBIe IIOIIBITKH KJ'IaCCI/I(l)I/IKaIII/II/I XUMHUYECKUX d3JIeMeHTOB. IloHsTHe o rpynmnax CXOIHbIX
JJICMCHTOB (HIeJ'IO'—IHBIe U MCJIOYHO3CMEIIbHBIC METAJUIbl, TaJIOI€Hbl, WHCEPTHBIC ra3},1).

DJeMeHTEI, KOTOpBIE 00pa3yIoT aM(pOTepHBIE OKCHIBI H THIAPOKCHIBI
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Ilepnonnuecknii 3akoH. Ileproanueckast cucreMa XuMuueckux 3nemeHTos [[.J1. Menneneesa.
Kopotkoneproanas u anuHHONEepHogHas (Gopmbl [leproandeckoil CHCTEMBI XUMHYECKHX
anemenToB JI.W. MenneneeBa. Ilepumonpl m rpynmnbel. PU3WYECKHH CMBICH TOPSAKOBOTO

HOMeEpa, HOMEPOB NIEPHUO/Ia U TPYIIIBI dJIEMEHTA

3.3

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oylouek aTOMOB TIepBBIX 20 XUMHUYECKUX DIIEMEHTOB [lepHOIMUECKON CHCTEMBI
J.N. MenneneeBa. XapakTepUCTHKa XUMHYECKOTO »JJIEMEHTa [0 €ro IOJI0)KEHHUIO B

Ilepuonnueckoii cucreme .M. MenaeneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHUS pajnyca aTOMOB XHMHUYECKUX JJIEMEHTOB, METaUIMYECKUX M
HEMETAJUIMYECKUX CBOMCTB IO IpylmnaMm M nepuonam. 3HadeHue llepmoauueckoro 3akoHa U
Ileproanueckoii CHUCTEMBI XMMHUYECKHX OJJIEMEHTOB [UIS pa3BUTHUS HAyKH M TNPAKTHKH.

J.N. MeHnneneeB — y4€HbIN U TPaKIaHUH

3.5

Xumuueckas cBsi3b. KoBajieHTHas (MOJIApHAsi U HEMOJSPHAs) CB3b. DIEKTPOOTPUIIATEIHHOCTD

XUMHYECKHUX 3JIeMEeHTOB. loOHHAs CBS3b

3.6

Crenenb OkuciaeHHUS. OKUCIUTCIHFHOBOCCTAHOBUTEILHEIC peakuuu. Hpoueccm OKHUCJICHUA U

BoccTaHOBIEeHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUHA OKCIEPUMEHT: HW3y4eHHEe OOpaslloB BEIIECTB METANIOB M HEMETaJlIOB,
B3aUMOJICHCTBYE THIPOKCH/IA IMHKA C PACTBOPAMHU KHUCIIOT U IIEIIOYEH, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX  TPUMEPbl  OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue,

PEaKIny Pa3IoKEeHHUS, COCTITHCHIIS)

9 KJIACC

Kon
1

IIpoBepsieMblii JJIEeMEHT COAePKAHUS
BeH_IeCTBO H XUMHYCCKas pCaKluA. HOBTOpeHI/Ie

1.1

Ilepnoauueckuii 3axoH. Ilepuoauueckas cucrema xuMuyeckux 3nemenTos J[ M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XUMMYECKUX 3JIEMEHTOB MEPBBIX
TPEX TEPHOMIOB, KaJHs, KaIbIUsI 1 UX COCINHCHUI B COOTBETCTBHUH C MOJ0KEHHEM HIIEMEHTOB

B HepI/IOI[I/IT-ICCKOI\/'I CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHune BemecTBa: BHUABl XUMHYECKOH CBSI3U. THIBI KPHUCTAJUIMYECKUX PEHIETOK,
3aBHCHMOCTh CBOICTB BEILECTBA OT TUMA KPUCTAUIMYECKON PEETKH M BUAA XUMHUYECKOM
cBs3u. Kiaccudukamms n HOMEHKJIATypa HEOPTraHWYeCKHX BEIIECTB (MEXIyHapogHas H

TpI/IBI/IaJILHa}I). XuMHYECKHE CBOICTBa BCHICCTB, OTHOCAIIUXCSA K Ppa3JIMYHBIM KJlacCaM




Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS
HEOPraHUYCCKUX COCHHHGHHﬁ, TCHETUYECCKasA CBA3b HCOPTaHUYCCKUX BCIICCTB

1.3

Kiaccudukanuss XuMHUYeCKUX pPeakUUd MO pa3ivMyHbIM IMpH3HaKaMm (10 YHCIY U COCTaBY
YYaCTBYIOIIUX B PEAKIHU BELIECTB, [0 TEIUIOBOMY J(QEeKTy, M0 H3MEHEHHIO CTeleHeH
OKHUCJIEHUS] XUMUYECKHX 3JIEMEHTOB, 10 00paTHMOCTH, MO YYaCTHIO KaTaau3aTopa). DK30- U
SHIOTEPMHUUECKUE PEaKLUU, TEPMOXUMUYECKHUE ypaBHEHUs. [IoHATHE 0 CKOPOCTH XUMHUUYECKON

peaknuu

1.4

[TonsiTre 06 0OpaTUMBIX U HEOOPATHMBIX XUMHUYECKUX peakiusax. [IoHATHE 0 TOMOTCHHBIX H
reTeporeHHbIXx peaknuax. [loHsTHe o XuMHYecKoM paBHOBecHH. DaKTOpPbI, BIUSIONIME Ha

CKOpPOCThH XUMUYECKOH PCaKUu 1 IMOJOKEHUE XUMHUYECCKOTI'O PaBHOBECHA

1.5

OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC peakuuu, BHGKTPOHHLIﬁ OaaHc OKHUCJIIMTCIIBHO-
BOCCTAHOBUTEILHOM peaKmuun. CocraBnenue ypaBHeHI/Iﬁ OKHUCIINTCIIBHO-BOCCTAHOBUTCIbHBIX

peaKmuii ¢ UCIOIB30BaHMEM METO/Ia DIIEKTPOHHOTO OaaHca

1.6

Teopust 3MEKTPOIMTHUESCKON AMCCOLMMANNN. JNEKTPOIUTHI W HEINEKTPOIHUTHL. KaTnoHEI,
AHUOHBL. MexaHH3M JUCCOIMALMK BEIIECTB C PA3IWYHbBIMH BUIAMH XUMHUYECKOW CBS3H.
Crenenb gucconanud. CuibHble W ClaOble AJIEKTPOJUTHL. Peakiiuu HOHHOTO OOMeHa.
Y cnoBus MPOTEKaHUS pEaKIUii HOHHOTO 00OMEHa, ITOJHEBIC U COKPAIIEHHBIC HOHHBIC YPaBHEHUS
peakimii. CBolicTBa KHCJIOT, OCHOBaHMH W COJell B CBeT€ MpelncTaBieHUl 00
ANEKTPONINTHIECCKOHN aucconuanui. KadecTBeHHBIE peakunu Ha HOHEL [loHsATHE O THApONH3e

coJiei

1.7

XUMHYECKHH OKCIIEPUMEHT: O3HAKOMIIEHHE C MOIEISIMH KPHUCTAUIMYECKHX —PEIIETOK
HEOPraHUYEeCKUX BEIIECTB — METAJUIOB U HEMETA/UIOB (rpaduTa U anMasa), CII0KHBIX BEIIECTB
(xmopuma HATpWsA); HWCCICIOBaHHWE 3aBUCHMMOCTH CKOPOCTH XHMHYECKOW pEaKiWH OT
BO3JICHCTBUS Pa3IMYHbIX (PAKTOPOB; UCCICIOBAHUE IIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECCTB,
mpolecca JWCCOIMAIMK  KWCIOT, Iejgodeid ©  coimeil  (BO3MOXKHO — HCIOJIB30BAaHHE
BHIEOMAaTEPHAJIOB); IPOBEICHUE OINBITOB, MUTIOCTPUPYIOIIMX MPU3HAKH MTPOTEKAHMS PEaKIHi
WOHHOTO OoOMeHa (oOpa3zoBaHHME Ocallka, BBIJIENIEHHWE ra3za, 00pa3oBaHHE BObBI); OIBITOB,
WUTIOCTPUPYIOIIMX — TPUMEPBl  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX — peakiuii  (ropeHue,
PeaKIMu Pa3ioKECHUsI, COSANHCHNUS ), PACIIO3HABAHNE HEOPTaHUUECKHX BEIICCTB C MOMOIIIBIO

Ka4CCTBCHHBIX peaKI_II/Iﬁ Ha MOHBI; pCHICHHUEC OKCIICPUMCHTAJIbHBIX 3a1a4

HemeTansr 1 ux COCOAUHCHUS

2.1

OO0mras xapakTeprcTUKa TanoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC CTEIICHU
okucyieHusi. CTpoeHne U (pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XUMUYECKHE
CBOIicTBa Ha mIpuMepe XJiopa (B3aUMOJEHCTBHE C MeTallaMH, HeMEeTaJUIaMH, IIEeI0YaMu).
Xnoposopopoa. CoisHas KUCIIOTa, XMMHYECKHE CBOICTBa, IOJy4eHHE, IIPUMEHEHHE.
[elicTBre xyiopa M XJIOPOBOJOPOAA Ha OpPraHU3M 4YeloBeKa. BaxHeimmne XJIOpUABI U UX

HaxO0XKIEHHUE B MPUPOJIE
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O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHST aTOMOB,
XapakTepHbIC CTENeHH OKucieHus. CTpoeHne M (U3MYECKHE CBOWCTBA IPOCTHIX BEIIECTB —
KHCIIOpOJa U Cephl. AJUTOTPOIHBIE MOAN(HUKAINN KUCIOPOaa U cepbl. XUMHUECKHE CBOMCTBA

cepel. CepoBoyiopos, cTpoeHue, (pU3MvecKue u XUMHUYeckue cBorcTBa. OKCHUIBI CEPhl Kak




Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS
MMPEACTAaBUTEIN KUCIOTHBIX OKCHUIIOB. CepHa;[ KHCJI0Ta, (bI/ISI/ILICCKI/IG U XMMHYECKHE CBOMCTBA

(oOmupe kak MpeacTaBUTENS Kiacca KHCIOT U crenududeckue). XUMHUYECKHe peaklvy,
JIeKaIe B OCHOBE IPOMBIIIICHHOTO CHOCO0a IMOJYYeHUs CepHOI KHCIOoTH. [IpmMeHenue.
Conu cepHOM KHCIIOTBI, KaUeCTBEHHAas peakuus Ha cyibgaT-uoH. HaxoxneHue cepel U e
COEIMHEHUH B MpHUpoie. XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH cpeibl COSAMHEHUSIMH CEePBI

(KUCIIOTHBIE TOXKH, 3aTPA3HEHUE BO3yXa U BOIOEMOB), CIIOCOOBI €TI0 TPE0TBPAIICHHS

23

OOmas XapakTepucThka d3JeMeHTOB VA-rpymmbl. OCOOSHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIC CTENEHH OKHCICHHUS. A30T, paclpoCTpaHEHHE B NpHUpoIe, (QH3HYeCKHe u
XUMHAYeCKHue CBoHcTBa. KpyroBopor aszora B mpupoae. AMMHAK, €ro (U3HMYECKHE
U XUMHYECKHAE CBOMCTBa, MONydcHHE M mHpuMeHeHue. Coiam aMMOHWS, WX (DU3UUECKUE U
XHUMHAYECKHE CBOMCTBA, NMpUMeHeHHe. KauecTBeHHAs peakius Ha MOHBI aMMOHHS. A30THas
KHCJIOTa, €€ ToNydeHrne, (U3NUYecKHe W XUMHUYECKHe CBOWCTBA (00IIUe Kak MpEeACTaBUTEIS
KJlacca KUCIOT U crenuduueckue). Mcnonp3oBaHre HUTPATOB U COJICH aMMOHHSI B KauecCTBE
MUHEPAJbHBIX yOOOpeHmd. XUMHYIECKOe 3arpsi3HEHHE OKPY)KalomeH cpelpl COCOUHCHHSIMHU

a3oTa (KACJIOTHBIE TOXKIH, 3arPs3HEHUE BO3TyXa, TOYBHI U BOJIOEMOR)
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®doctop, amrorporHbie Momupukanuu (ocdopa, (GU3HUECKUE W XHUMHYECKHE CBOWCTBA.
Oxkcun docopa(V) u dochopHas KUcIoTa, GU3NISCKHE U XUMUICSCKAE CBOWCTRA, ITOJTydeHHE.

Hcnonb3oBanue GocdaroB B KaueCTBE MUHEPAIBHBIX yI00peHHH

25

OO6mas  xapaktepucTuka dyeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIC CTETIEHN OKHCIIECHHs. YTIEpo]], aJUIOTPOITHbIE MOIU(UKAIINH, paclpocTpaHEeHHE
B Tpupoze, GU3NYECKHNe M XHMHUYECKHe cBoiicTBa. Ancopbums. KpyroBopor yriepoma B
npupone. OKcuapl yriaepoja, UX GU3NYeCKUe U XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha >KUBBIC
OpraHM3MBI, TTOJYYeHHEe U TPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMbl, CBA3aHHBIE C OKCHIIOM
yrnepoaa(IV); runoresa rio6aabHOTO MOTEIUICHUS KIIMMaTa; MapHUKOBBIN 3¢ dekT. YrompHas
KHCIIOTa W e€ colr, WX (pu3nueckne W XMMHUYECKHE CBOMCTBA, MONy4YEHHE W NPHMEHEHHE.
KauectBeHHas peakuus Ha KapOOHAT-HOHBI. Mcnonb3oBaHHe KapOOHATOB B OBITY, MEIUIIMHE,

IMPOMBIIIIJIEHHOCTU U CEJIbCKOM XO3SIUCTBE

2.6

ITepBoHavyanbHBle MOHATHS OO0 OPraHWYECKHUX BEIIECTBAX KaK O COCAUHEHHUSAX YIiepojia
(MeraH, 3TaH, STWIICH, AalleTHIICH, STaHOJ, TJIMIEPUH, YKCycHas KucioTa). Mx cocraB u
XUMHUECKOe cTpoeHHe. [IoHATHE O OWONIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPax, OCNKax,
VIIeBOJaX — W HMX POJIM B JKU3HU 4YellOBeKa. MarepuajabHOE €IMHCTBO OPraHUYECKUX U

HEOPTaHNYCCKUX COEIMHEHUI

2.7

KpemHnii, ero ¢pusnueckie 1 XMMUYECKHE CBOICTBA, MONTydeHNE U puMeHeHne. CoeqnHeHNs
KpeMHHs B ipupoje. O0mue npexcrasienns 06 oxcune kpeMuus(IV) n kpeMHHEBOH KHCIIOTE.
Cunukatel, WX UCIONB30BaHHE B OBITYy, MEIMIIMHE, TNPOMBIIJICHHOCTH. BakHeime
CTPOUTENbHBIE MaTEpUalbl: KEpaMHUKA, CTEKIO, LIEMEHT, OeToH, Xkene300eToH. IIpoGiemsl

0€30MMacHOro UCIOJIH30BAHMS CTPOUTCIIbHBIX MAaTE€PUAJIOB B HOBCGHHCBHOﬁ KU3HHU

2.8

XuMHU4ecKui OKCIICPUMCEHT: U3YUCHUC 06pa311013 HEOPraHM4C€CKNX BCIICCTB, CBOICTB COJISTHOM
KHUCJIOTHI; IIPOBEACHNE KaUYCCTBECHHBIX peaKuHﬁ Ha XJIOpUA-UOHBI 1 Ha6HIOZ[CHI/Ie IIPU3HAKOB UX

IMPOTCKaHMWs; OIIBbIThI, OTPAXAaromne (1)I/I3I/I'-ICCKI/IG U XHMHYECKHE CBOMCTBA TaJIOTEHOB M MX




Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS
COeTMHCHUH (BO3MOYKHO WHCITOJIb30BAaHUE BHUACOMATEPHAIOB); O3HAKOMIICHHE C oOpasnamu

XJIOpUZIOB (TAIOTCHUIIOB); O3HAKOMIICHUE C 00pa3IaMu Cephbl U e€ COCTUHEHUSIMHU (BO3MOXKHO
WCIIONIb30BAHUE BHJICOMATEPUAIIOB); HAOIIOJCHHE Tpolecca OOyIIMBaHUS caxapa I0J
JCHCTBHEM KOHIICHTPHPOBAHHON CEPHOW KHCIIOTHI, HW3YYCHHE XHMHYECKHX CBOMCTB
pa30aBIeHHON CEpHOW KHCIIOTHI, MPOBEJICHUE KAUSCTBEHHOH peaknuud Ha Cyib(aT-uoH
¥ HaOJIoIeHNE TIpHU3HaKa €€ MPOTEKaHMs; O3HAKOMJICHHE ¢ (PM3MUECKIMU CBOMCTBAMH a30Ta,
dbochopa 1 ux coenuHeHHIT (BO3MOXKHO HCIIOJNB30BaHUE BHUAEOMATEPHANIOB), OOpa3namu
a30THBIX U (ocPOpHBIX ymOOpeHHH; TOMy4YeHHEe, COOMpaHHe, paclio3HABAaHWE U W3ydYCHHE
CBOWCTB aMMHaKa; IPOBEICHHE KAYeCTBCHHBIX PEaKIMii Ha MOH aMMOHHUS U (Pocdar-HoH U
M3y4YeHHE TMPHU3HAKOB WX TNPOTEKAHWS, B3aWUMOICHCTBHE KOHIEHTPHUPOBAHHOW a30THOU
KUCIIOTBI C MeIbl0 (BOSMOXKHO HCIIOJb30BaHHWE BHICOMATEPHAIIOB); HM3YYeHHE MoJernei
KPUCTAUIMYECKUX pEeIETOK anmasa, Tpadura, QyuiepeHa; O3HAKOMIIGHHE C IPOIECCOM
azcopOIuM pacTBOPEHHBIX BEMIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM IPOTHBOTA3a;
HoJTy4eHue, coOrpaHue, paclio3HaBaHUE W M3y4YEHUE CBOICTB YIIIEKHCIIOrO Ta3a; NpOBeIeHNe
KadeCTBCHHBIX pEaKIMii Ha KapOOHAT- ¥ CIIUKAT-HOHBI W W3y4YCHHE MPU3HAKOB HX
NPOTEKAHMsI, O3HAKOMJICHHE C TPOAYKIMEH CHIMKATHOW TNPOMBIILIICHHOCTH, pEIICHHe

OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «BakHenmme HeMeTaJIbl U UX COCIUHCHUA»

MerTtanasl U ux COCAUHCHUA

3.1

OOmas xapakTepucTHKa XUMUYECKHX JIEMEHTOB — METAJIOB Ha OCHOBAaHWHU WX MOJIOXKEHUS B
Ilepuoauueckoil cucreme xumuueckux aeMeHToB [[.JI. MeHzeneeBa U CTpOEHUS aTOMOB.
Crpoenne metamnoB. Meramauyeckas CBA3b M METAJUIMYECKash KPHCTAJUIMYECKas peléTka.

OIEKTPOXUMHUECKUN PSAJ] HAPSDKEHUH METAJIIOB

3.2

dusznueckne U XUMHYECKHE CBOMCTBA METaJIOB. O6H_II/IC CITOCOOBI IIOJIYYCHHUS METAJIIOB.
Tlonsarue o KOppO3unu METalJIOB, OCHOBHBIC CITOCOOBI 3alllATbl UX OT KOPPO3HUH. CrutaBel

(cranp, 9yTyH, DJIOpATIOMIHNHN, OpOH3a) U X MPUMEHEHUE B OBITY U MPOMBIILICHHOCTH

3.3

[Ilemounbie MeTamibl: nonoxkeHne B Ilepuonnyeckoil cucteme XUMU4ecKuX 3iaemeHToB [[.J.
MeHpaeneeBa; CTpOEHHE WX AaTOMOB; HaxOXAcHHE B Ipupoae. PU3NUYECKHE U XUMUYECKUE
cBoiicTBa (Ha mpumepe HaTpuss W Kamus). OKCHUABI M THUAPOKCUIBI HATPUS W Kajwsl.

IIprMeHeHune meTouYHbIX METAIIJIOB U UX COSUHEHUI

3.4

IIleno4yHO3eMENBbHBIE METAJUIBI MAarHUM M KanbLMid: nosnoxeHue B llepuonudeckoil cucreme
xumuueckux snemenToB .M. MeHzaeneeBa; cTpo€HHE UX aTOMOB; HaXOKICHHE B IPUPOJE.
Du3nuUeCKUe U XMMHUYECKUE CBOMCTBA MarHus M KajablMa. BakHEHINIUEe COCIUHEHMS KaIbLMs

(okcup, ruApOKCH, conn). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHEHUS
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Amomunwmii: onoxxenue B [lepuoauueckoit cucreme xumudeckux nemento J[. M. Menneneena;
CTpOEGHHE aTOMa; HaxoXKAeHHe B mpupoge. PU3NUecKue M XUMHUYECKHE CBOMCTBA AIFOMUHUSI.

AM(I)OTCpHI:Ie CBOMCTBA OKCHJIA U THAPOKCH A aJIIOMHUHUA

3.6

Kenezo: monoxenne B [lepuoanueckoit cucreme xumuueckux snemenToB .M. Menneneena;
CTPOCHHE aTOMa; HaxoXJeHWe B mpupojie. Pu3nueckrue W XUMHUYECKUE CBOWMCTBA XKeesa.

Oxcuppl, ruapokcusl U conu xenesa(ll) u sxenesa(Ill), ux cocras, CBOWCTBA U MOTyYSHHE

3.7

XuMU4ecKui OKCIICPUMECHT: O3HAKOMJICHHE C 06pa3uaMH METAJUIOB MW CIINIaBOB, HX




Kon IIpoBepsieMblii JJIEMEHT COePKAHUS
(bU3MYECKUMH  CBOMCTBaMH; M3y4CHHE pE3yJIbTaTOB KOPPO3UHM METAUIOB (BO3MOXKHO

UCIIOJIb30BAHUE BHICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJbIIUs
U HATpUsl C BOJOW (BO3MOXKHO KCIOJIb30BaHHE BHICOMATEPHAIOB); MCCICIOBAHHUE CBOMCTB
KECTKOM BOJBI; MpoIlecca TOPEHHs JKele3a B KHUCIOpoAe (BO3MOXKHO HCIOJNb30BaHHE
BUJICOMATEPHAJIOB); TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMii HAa HWOHBI (MarHus,
KaJbIMs, adroMuHUA, IuHKa, xkeneza(ll) u xemeza(lll), menu(Il); mHabmoneHne u onucaHue
MPOIIECCOB  OKPAIIMBAaHUS IUIAMEHH HWOHAMH HATpWs, Kalus W Kamblus (BO3MOXHO
UCIIOJIb30BAHUE BHUJIICOMATEPHAIIOB); HCCIieOoBaHHE aM(pOTEPHBIX CBOMCTB THIPOKCHA
ATIOMUHMS U THAPOKCHA IUHKA; PEIICHUE IKCIIEPUMEHTANBHBIX 3a/1a4 o TeMe «BaxHeiinme

MCTaJIJIbI 1 UX COCOAUHCHUA

4 XuMus 1 OKpy>Karolas cpeia

Hosrie Mart€pualibl U TCXHOJIOTHH. BemectBa u MaTtepuajbl B HOBCGHHCBHOﬁ JKH3HHU YCJIOBCKA.
4.1 Xumus u 340POBLE. be3zonacHoe uconb30BaHUE BCIICCTB U XUMHUUYCCKUX peaKum?I B 6LITy.

HepBaﬂ IIOMOIIb ITPU XUMHUYICCKHUX OKOTraxX 1 OTPABIICHUAX

OCHOBBI 9KOJIOTHYECKOM TpaMOTHOCTH. XUMHYECKOE 3arps3HeHue oKpysxatommeit cpeast 11JIK.

Ponp XxuMuH B pelIeHHN 3KOIOTHYECKUX TpoOieM. [IpupomHble HCTOYHUKH YTIEBOIOPOIOB

4.2
(yronp, mpuponHblii ras, He(Th), MPOAYKTHI UX NEPEepadOTKH, MX POJb B OBITY M IpO-
MBIIIEHHOCTH

43 XUMHYECKUN AKCIIEPUMEHT: H3y4YeHHEe 00pas3loB MaTepuasioB (CTEKJIO, CIUIaBbI METaJUIOB,

MOJIMMEPHBIE MaTepHaIbl)

ITPOBEPSIEMBIE HA OIS 10 XUMHNHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUA K NPEAMETHBIM pe3yJbTaTaM 02a30BOIo
NpoBepsieMoro YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHON NPOTrPaMMbI
TpeOoBaHus OCHOBHOT0 001ero oopasosanust Ha ocHoBe PI'OC
1 IIpencraBnenue:

0 TO3HABAEMOCTH SIBJICHUH NPHUPOJIBI, HMOHMUMAaHHE OOBEKTHBHOW 3HAYNMOCTH
OCHOB XHUMMYECKOH HaykKH Kak oOOJaCTH COBPEMEHHOIO €CTECTBO3HAHUS,
1.1 KOMIIOHCHTa OOmImIeH KyJabTyphl U IPAKTHUYECKONH MACATCIHHOCTH UEIOBEKa B
YCIIOBUSIX COBPEMEHHOTO OOINECTBA; MOHMMAHWE MeCTa XUMHHM CpeO APYTUX

€CTCCTBCHHBIX HAYK

0 HAYYHBIX METOJaX II03HAHWS, B TOM YHUCJIE JKCICPUMEHTAIBHBIX H TEO-
1.2 PETHYECKUX METOJaX MCCIENOBAaHUS BEIIECTB U M3YUCHHS] XUMHUYECKUX PEaKIUi;

YMEHHUE HUCIIOJIb30BATh MOACIIN JI1 O0OBSICHCHHS CTPOCHUA ATOMOB U MOJICKYJI

0 cdepax NpoPecCHOHATBHON JESITECIBHOCTH, CBS3aHHBIX C XUMHEH H CO-
1.3 BPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAHHBIMHU Ha JOCTIKEHUSIX XUMUYECKOU HAYKH,

YTO TIO3BOJUT OOYYAIONMIMMCS paccMaTpUBaTh XUMHIO Kak chepy cBoeit Oymyiei




Kon
NpoBepPsIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBH# OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOMH MPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC
HpO(i)eCCHOHaHLHOﬁ JACATCIIbHOCTH W CACJIATh OCO3HAHHBINI BI)IGOp XHMHUHU KakK
OpopUIBLHOTO MpeaMeTa MpH IEpeXxofe Ha YpPOBEHb CPEIHEro OOILero

o0Opa3oBaHUs

Brmagenune cuctemolfi XMMHUYECKMX 3HAHUH W YMEHHE MPUMEHSTH CHUCTEMY

XUMHYCCKHNX 3HaHI/II\/'I, KOTOpasi BKJIIFOYACT:

2.1

BOXHEHIINE XMMHYECKHE TOHATHS: XHMHYECKHH OJJIEMEHT, aToM, MOJIEeKyIa,
BEIIECTBO, IIPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOIHAS M HEOMHOPOIHAS CMECh,
OTHOCUTENIbHBIE aTOMHAash M MOJICKYJIIPHAs MacChl, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIIPHBIN 00BEM, OKCHJ, KUCJIOTa, OCHOBAHUE, CONb (CPELHSs),
XUMHUYECKasi PEaKLMs, PEaKUUH COCHMHEHHS, PEaKUUH Pa3JIoKEHUs, PEaKLHu
3aMEIICHUs], peakiud oOMeHa, TeIIoBOH 3¢QeKkT peakiuu, 53K30- U
SHAOTEPMHYCCKHE PEAKIMH, PAacTBOP, MAaccoBas JOJNS XUMHYECKOrO JJIEMEHTa B
COEJJMHEHUH, MAcCoBasi J0Jsl M MPOLEHTHAs KOHIIEHTpaLUs BEIecTBa B PacTBOpE,
SAPO aToMa, OSJICKTPOHHBIM CJIOM aroma, aroMHas OpOuTanb, paIMyc aTroma,
BaJICHTHOCTb, CTENCHb OKHCIICHHMS, XUMHYECKas CBS3b, AJIEKTPOOTPULATEILHOCTS,
MOJIAAPHAsT Y HEeTIOJApHAasl KOBAJIGHTHAsl CBA3b, HOHHAS CBS3b, METAIUINYECKAs CBSI3b,
KpUCTAIUTMYECKasi peliérka (aToMHas, WOHHAs, METAIMYecKas, MOJICKYJsIpHasi),
WOH, KaTHOH, aHHOH, OJEKTPOJUT M  HEIIEKTPOJMT, DJICKTPOIUTHYECKAs
IMCCOLIMAIMS, PEAaKIMH HOHHOrO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIC
peaKkiyy, OKHCIUTENb W BOCCTAHOBHUTENb, OKHCICHHE M BOCCTaHOBIICHUE,
9NEKTPONIM3, XUMHYECKOE DPABHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEaKIWH,

CKOpOCTb XUMHUUYECKON peakiuu, karanusaTop, [1/1K, koppo3ust MeTasioB, CIIIaBbl

2.2

OCHOBOIIOJIAraroIue 3aKOHbI XUMHUH: 3aKOH COXpPaHCHHSA MAacCCHhI, nepnonﬂqecm/lﬁ

3akoH J[.1. MeHnieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TCOpHUU XUMHUHU: ATOMHO-MOJICKYJISIpHAasE TEOpUs, TEOpUd SHGKTpOHHTquCKOﬁ

JUucconuanumn

Bnanenue ocHoBaMU XHUMHYECKOM I'pPaMOTHOCTH, BKJIFOYAIOIIICH:

3.1

yYMEHHE IPaBWIBHO HCIONb30BaTh M3y4YCHHBIC BEIIECTBA W MaTepuassl (B TOM
YHCIIe MUHEpPAJIbHbIE YIOOpPEeHUs, METAIbl M CIUIaBbl, MPOIYKTH MepepadoTKH
MIPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOOB (YIS, IPUPOAHOTO Tra3a, HedTH) B OBITY,
CEJIIbCKOM XO35IUCTBE,
Ha IIPOM3BOACTBE U IIOHWMAaHHWE 3HAYCHHUS J>KUPOB, OEJNKOB, YIJIEBOJIOB JUIS
OpraHu3Ma 4eJIOBeKa; YMEHUE NPOTHO3HUPOBATh BIUSHUE BELIECTB U XUMUYECKUX

MPOLIECCOB HAa OPraHU3M YEJIOBEKA U OKPYKAIOUIYIO IPHPOAHYIO CPEIy

3.2

YMEHHUE UHTCIrpUpOBaATb XUMUYCCKHUE 3HAHHS CO 3HAHUSAMHU JOPYTHUX y‘-Ie6HI)IX

MIPEAMETOB
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HaJIM4YuEC OIIbITa pa60T1>1 C Pa3JIMYHBIMHU HCTOYHHKAMU I/IHq)OpMa]_II/II/I 10 XUMHHU

(Haqua;I 1 Hay4YHO-NOITyJIsApHas JIUTepaTrypa, CJI0BApH, CIPABOYHUKU, UHTECPHECT-




Kon

IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro

NpoBepAeMoOro YPOBH# OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOMH MPOrpaMMBbl
TpeOoOBaHUSA OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC
pecypchl)
yMeHHE O0OBEKTHBHO OLICHHBATH MHPOPMAIIMIO O BEIIECTBAX, MX MPEBPALMICHUSIX H
34 MPAKTUYECKOM MPUMEHEHUH W yMEHHUE HCIOJIb30BaTh €€ Ui pelieHusl yueOHO-
MTO3HABATEIBHBIX 3214
Brnanenne ocHOBaMHM TOHATHHHOTO ammapaTa W CHMBOJWYECKOTO SI3BIKA XUMHUH
4 JUISL COCTaBlieHHsI (POPMYJI HEOPraHWYECKHX BEIIECTB, YPABHEHUH XMMHUYECKHX
peaxiuii; ocHoBaMu xumudeckoit HomeHknaTypbl (IUPAC u TpuBraibHOK)
YMeHne oOBICHITH CBSI3b MOJOKEHHUs dJeMeHTa B [lepuoanyeckoil cucreme c
s YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS AaTOMOB XHMHYECKHX DJIEMCHTOB
(coctaB u 3apsn sapa, oOliee YHUCIO JIEKTPOHOB), paclpeelieHUEM HICKTPOHOB
10 YPHEPTETHIECKAM YPOBHSAM aTOMOB ITEPBEIX TPEX IMEPUOJIOB, KISl U KATBIH
[Ipencrasnenue o MEPHOANYECKOI 3aBICHMOCTH CBOMCTB XMMUYECKUX DJIEMCHTOB
6 (pamuyc atroma, 3JEKTPOOTPHUIATENBHOCTH), NMPOCTHIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUsT 2JeMeHTOB B Ilepuoaunueckoil cucteme (B Mallbix Tepuojax |
TJIAaBHBIX TOATPYIINAX) U 3JICKTPOHHOTO CTPOEHUS aToMa
7 YMeHue KiacCH(pHUINPOBATh:
7.1 XAUMUYIECKUE HIIEMEHTHI
7.2 HEOPTraHWYECKHUE BEMIECTBA
7.3 XUMHUUYECKUE PEAKIINU
8 YMeHue onpenessiTh:
8.1 BaJICHTHOCTDb U CTCIICHb OKUCJIICHUA XUMUNYCCKUX IJIEMCHTOB, 3aps/J1 MOHA
8.2 BUJ] XUMUUYECKOM CBS3U U TUIl KPUCTAIINYECKOM CTPYKTYPBI B COEMHEHUAX
8.3 XapakTep Cpe/bl B BOJHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIA)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue XapakTepu30BaTh (GU3NUECKIE U XUMUYECKUE CBOWCTBA:
01 MPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOMOPOX, rpaduT, aiaMa3, KpEeMHHH, a30T,
. dhocdop, cepa, XJ0p, HATPUH, KaJHiA, MArHUH, KaJbIHA, AIFOMAHUH, KEJe30)
CJIOXKHBIX BCIIECTB, B TOM YHUCJIE€ HUX BOAHBIX PACTBOPOB (BO)Ia, aMMHaKkx,
XJIOPOBOJIOPO/I, CEPOBOJOPON, OKCHUIBI M THIpokcuabl MmertamnoB [-IIA rpynm,
9.2 amomunus, meau (II), nunka, xeneza (II m III), oxeuast yrmepoma (II u IV),
kpemuus (IV), azora u docdopa (III u V), cepor (IV u VI), ceprucras, cepHasi,
a30THUCTas1, a30THAs, hochopHast, yroipHast, KpeMHHEBask KUCIOTA U X COJIH)
MIPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
9.3 COCTaBa M CTPOCHMS, NMPUMEHEHWE BEIIECTB B 3aBHCUMOCTH OT WX CBOWCTB,
BO3MOKHOCTB TIPOTEKAHUS XUMUIECKUX MPEBPAIICHIH B Pa3IMYHBIX YCIOBHSX
10 YMeHne cocTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS PEAKIIH, B TOM YHCJIE:
10.1 peaxiuii HOHHOTO OOMEeHa




Kon

IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro

NpoBepAeMoOro YPOBH# OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOMH MPOrpaMMBbl
TpeOoOBaHUSA OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC
10.2 OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PeaKkLuil
103 WUIIOCTPUPYIOIINX ~ XUMHYECKHE CBOMCTBA W3YYCHHBIX KJIaccoB  (TPyII)
‘ HEOPraHU4YECKUX BEILECTB
10.4 HMOATBEPKAAIOUINX TEHETHUECKYIO B3aUMOCBSA3b MEXKAY HUMU
11 YMeHue BBIUUCIATH (IIPOBOJUTH PACUETHI):
1 OTHOCUTEJBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JOJIO
‘ XMMUYECKOTO 3JIEMEHTA B COCTUHEHUN
11.2 MacCOBYIO JIOJIO BEII[ECTBA B PACTBOPE,
11.3 KOJINYECTBO BEILIECTBA U €0 Maccy, 00beM ra3oB
114 [0 YPaBHEHMSIM XUMHUYECKHUX PEAaKLUil 1 HaXOIUTh KOJMUYECTBO BEIECTBA, 00BEM
‘ U MacCy peareHTOB WIH IPOIYKTOB PEaKIIUH
12 Bianenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMHM HAy4YHOrOo IIO3HaHUS (HaOdroneHue, H3MEpEHUe,
12.1 JKCIIEPUMEHT, MOJICIIMPOBAHUE) MTPH W3YUYCHUH BEIIECTB U XMMUYCCKHUX SBJICHUH;
yMeHHe COPMYIHUPOBATE MPOOIEMY U MIPEUIOKUTD IyTH €€ PEeLIeHUs
122 6e3omacHOM pabOTBl ¢ XUMHUYECKUMM BELIECTBAMM, XMMUYECKOW TOCYIOH H
' J1a00PaTOPHBIM 00OPYIOBAHUEM
npaBUjaMH 0€30MacHOr0 OOpalleHusT C BEIeCTBaMH, HCIIOJIb3YEMBIMH B
MTOBCEAHEBHOHN KW3HHU, MPABUIIAMH TIOBEICHHS B LENIX COCPEKEHUS 3TOPOBHS U
12.3 OKpYXarolel MpUPOAHON cpeibl; TOHMMAaHKE Bpeaa (OMacHOCTH) BO3ACHCTBUS Ha
JKUBBIC OPTaHM3MBI OIpPEACIEHHBIX BEMIECTB, CHOCOOOB YMCHBIICHHS H
NpeaoTBpalliCHUA UX BPEIHOI'O BOSﬂeﬁCTBHﬂ
= Hannune npakTryeckux HABBIKOB IUTAHUPOBAHUS M OCYIIECTBICHHS CIETYIOMINX
XUMHUYCCKUX OKCTICPUMCHTOB!
HW3y4YeHHE W ONHCaHHEe (HU3MYCCKUX CBOWCTB BEMIECTB; O3HAKOMIICHHUE
13.1 C U3NYCCKUMHU W XHUMHYECKUMH SBJICHUSIMH; OIBITHI, HJUTIOCTPUPYIOLITHE
MPU3HAKYU MPOTEKAHUS XUMUUECKUX PeaKIui
13.2 H3yUYCHHE CIIOCOO0B pa3/iesieHus cMeceit
MOJY4EHHE KUCIOPOJa U U3YYEHHUE €ro CBOKMCTB; MOIyYEHUE BOAOPOJA U U3YUEHHUE
13.3 €r0 CBOWCTB; IIOJY4YEHHUE YIVIEKHUCIIOrO I'a3a U U3yYEHHUE €ro CBOMICTB; MOJIyYCHHE
aMMHUaKa U U3y4EeHUE €ro CBOUCTB
134 TIPUTOTOBJICHUE PACTBOPOB C OMNpPEAETEHHOW MacCOBOM J0yel pacTBOPEHHOTO
. BELIECTBA
135 NIPUMEHEHHE WHAWKATOpOB (JlakMyca, MeTHopamka H QeHondragenHa) s
. OTIpEJIETICHUS XapaKTepa Cpelbl B PACTBOPAX KHUCIOT U MIeTI0YeH
136 HCCIICIOBAHNE M ONMCAHNE CBOMCTB HCOPTaHMUYECKHX BEIIECTB PA3INYHBIX KIIACCOB;

HU3y4CHUC B3aMOJEHCTBUS KHCIIOT C MCTaJlJlaMH, OKCHJaMH1 MCTAaJllIOB,




Kon IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro
NpoBepsieMOro YPOBH# OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOMH MPOrpaMMBbl
TpeOoOBaHUSA OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC
PacTBOPUMBIMU n HEPAaCTBOPUMBIMU OCHOBaHUsIMMU, COJISIMH,; MOJIy4YCeHUe

HEPACTBOPUMBIX OCHOBaHHﬁ; BBITECHCHHUE OJHOI'0 METallla APYIMM M3 pacTBOpa

COJIM, HCCIICAOBAHHUC aM(i)OTepHI)IX CBOICTB THAPOKCHUIOB AJIIOMHUHUA U [IUHKA

pelIeHHe DJKCIepUMEHTAJbHBIX 3amad 1mo TemaMm: «OCHOBHBIE  KJIACCHI
137 HEOPraHUYECKUX COETMHEHHI; «QneKkTpoauTudecKas JIUCCOIHALINS;
«Baknelmme HeEMETAINIBI M WX COCOUHEHUS»;, «BakHeHWmmme MeTaibl U UX

COCAUHCHUA»

XMMHYECKHE SKCIEPUMEHTBI, WLTFOCTPUPYIOIIUE MPU3HAKK [TPOTEKAHUS PeaKluii
HMOHHOTO OOMCHA; Ka4yeCTBCHHBIC pEAKI[MM Ha NPUCYTCTBYIOIIME B BOJHBIX
13.8 pacTBopax HOHBI: XJIOPHI-, OpOMHI-, HOIUA-, CyiabdaT-, docdar-, kapOoHAT-,
CHJIMKAT-aHUOHBI, TUAPOKCHUI-MOHBI, KAaTHOHBI aMMOHHMS, MAarHus, Kablus,

TFOMHHUSA, xenesa (2+) u xenesa (3+), meau (2+), IMHKA

14 VMenue:

141 MIPENICTaBJIATh PE3YJIbTaThl SKCIEpUMEHTa B (opMe BBIBOJOB, JI0KA3aTENbCTB,
rpa¢uKOB M TaOIHI] ¥ BBISABIATE SMITUPHIECKIE 3aKOHOMEPHOCTH

YCTaHaBIMBATH CBS3HM MEXIY PEaIbHO HAOIIOJAEMBIMUA XUMHYECKUMH SBICHUAMH
14.2 U TIpoliecCaMM, MPOUCXOISAIINMHE B Makpo- U MHKPOMHpE, OOBSICHATh NPHUYUHEI

MHOT000pa3us BEIICCTB

HEPEYEHD 2JIEMEHTOB COIEPKAHUSA, TIPOBEPAEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHN

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

1 IlepBoHaYaIbHBIE XUMUUECKUE MTOHATHS

1.1 UYucreie BeniecTBa 1 cMecH. CriocoObl pas/iesieHus] cMecei

- ATOMBI U MOJIEKYJIBI. XUMHUYECKUE 1eMeHTbl. CUMBOJIBI XMMUYECKHX 371€MEHTOB. [IpocThie
' 1 CIIO’)KHBIC BEIICCTBA.

1.3 Xummdeckast popmyia. BaneHTHOCT aTOMOB XMMUYECKUX 3JIeMEHTOB. CTEIICHb OKUCIICHHS

L4 3aKkoH TOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHas aToMHas macca. OTHOCUTENbHAs
' MoJIeKyJIsipHasg Macca. MaccoBasi 10J11 XUMHUYECKOI'0 3JIEMEHTa B COEIMHEHUH

T KonmgectBo BemectBa. Monbs. MomnsipHast macca. MomsipHblid 00bEM ra3oB. Bzaumocssi3b
' KOJIMYECTBA, MAcChl U YHCJa CTPYKTYPHBIX €MHHULL BEIIECTBA

L6 Ou3nueckue M XHMHUYECKHE SBJICHUSA. XHUMHUYEcKas peakuuss U e€ NpU3HaKU. 3aKOH
' COXpaHEHUS MacChl BEIECTB. XUMUYECKHE YPaBHEHHUS

) Ilepuoauueckuii  3akoH u  Ilepuonuyeckas  cuUcTeMa  XHMHYECKHUX  DJIEMEHTOB

.. MenneneeBa. CTpoeHHne aTOMOB




Kon

2.1

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
[Mepuonnueckuii 3akoH. [lepmommyeckass cucrema xumudeckux snemeHToB J[.M. Menne-

JICCBA. Hepnomﬂ " rpynmbl. DuzndecKuii CMBICT MOpsAAAKOBOI'O HOMEpa, HOMEPOB II€pHUOaa

U TPYIIIBI JIEMEHTA

22

Crpoenue atromoB. CoctaB aTOMHBIX siep. M30Tombl. DnekTponbl. CTpoeHue 371eKTPOHHBIX
oboylouek aToMOB TepBBIX 20 XMMHYECKHMX 3JeMEHTOB IlepHomnyeckol CHCTEMBI

J.W. Menneneera

23

3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX IMEPHOJIOB,
KaJusi, Kajublusl (paguyca aToOMOB, JIEKTPOOTPHULIATEIIBHOCTH, METAIMYECKUX U HeMeTal-
JUYECKUX CBOMCTB) M UX COEJMHEHHHA B COOTBETCTBUU C IMOJOXKEHUEM 31eMeHToB B [lepmo-

JIUYECKOM CHCTEME U CTPOCHHEM UX AaTOMOB

CtpoeHue BemecTsa

3.1

Xumuueckas cBs3b. KoBaneHTHas (MonApHAass W HEMOJSpPHAs) CBSA3b. JIEKTPOOTpPHULIA-

TEIBHOCTh XUMHUYECKHX AJIeMeHTOB. MoHHas cBs13b. MeTammndeckas CBSI3b

32

Tumst KPUCTAJUIMICCKUX peHIéTOK (aTOMHaSI, HWOHHasiA, MeTaJ’IJ’II/I‘{eCKaH), 3aBUCHUMOCTD

CBOMCTB BEIIECTBA OT THMA KPUCTAJUTMIECKON PEIIETKN U BUAA XUMUYIECKON CBSI3U

Baxneiimme MPCACTABUTECIIN HCOPraHUYCCKUX BECILIECTB. Hemetannel 1 ux COCIUHCHUA.

Mertaniel 1 uX COeIMHEHUS

4.1

Krnaccugukanus u HOMEHKIATypa HEOPTaHHMUYECKMX COEIUHEHHMH: OKCHAOB (comeolpa-
3YIOIIKE: OCHOBHBIE, KHCIOTHEIE, aM(OTEpHEIE) W HECOoNIe00pa3yIoIIre; OCHOBAaHHH (IIEN0UN
U HEpacTBOPUMBIC OCHOBAaHHS); KUCIOT (KUCIOPOACOMACPKAIINE U OECKUCIOPOIHbIE, OHO-

OCHOBHBIE 1 MHOTOOCHOBHBIC); COJEH (CPEIHUX U KHCIBIX)

4.2

dusndecknue U XUMHYECKHE CBOMCTBA MPOCTBHIX BCIIECCTB-HEMETAJUJIOB: BOJOPOJa, XJOpa,

KHCJIOpPOJa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusndeckrue U XUMHYECKHE CBOICTBa MPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUSA, HATpHA, Ka-
JIUs, Mariuad W KaJdblUsd, aJIIOMHUHHA, XKCJIC3a. SHCKTPOXI/IMI/I‘IeCKI/Iﬁ pAa HaHpFDKeHI/Iﬁ

MCTaJlJIOB

4.4

duznyeckue MW XUMHUYECKHE CBOMCTBaA BOOOPOIHBIX COCJIMHEHU HEeMETaJlIoB: XJIOPO-

BOJIOPO/Ia, CEPOBOIOPO/IA, AMMHAKA

4.5

®duzuveckre U XMMHUYECKHE CBOMCTBA OKCUAOB HemeTasuioB: ceprl (IV, VI), azota(ll, IV, V),

dhocdopa(lll, V), yrnepona(ll, IV), kpemuusi(IV). [Tony4ueHne okcu0B HEMETAIIIOB

4.6

Xumndeckre cBorcTBa okcuaoB: MeTawioB [A-IIIA rpynm, munka, meau(Il) u sxenesa(1l, II).

ITonyyeHune OKCHIOB METAIIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAaHUM U aM(I)OTCpHLIX TUAPOKCHUIOB (Ha OpuMEpe TUAPOKCUIOB

ATFOMUHUSA, JKeJe3a, TMHKa). [lomydyeHne ocHoBaHUN U aM()OTEPHBIX THIPOKCHIIOB

4.8

OO0mue XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOIOPOIHON, CEPOBOIOPOIHOM, CEPHHUCTOI,
CEpHO, a3oTHOM, (ochopHO, KpeMHHEBOH, yroiabHOH. OcoOble XUMHUYECKHE CBOWMCTBA

KOHLIEHTPUPOBAHHOM CEpHON M a30THOW KHUCIOT. IloydeHne Kuciot

4.9

OO01ure XuMHUYECKre CBOMCTBA cpetHuX codieit. [Tomydyenne comneit

4.10

HOJ’Iy‘ICHI/Ie, co6npaHHe, pacno3HaBaHMC BOAOPOAA, KUCIIOPOJAd, aMMHUaAKa, YTJICKUCIIOrO ra3a




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
B JJabopaTopun

HonyquHe aMMHakKa, cepHoﬁ U a30THOM KHUCJIOT B MPOMBIIIIICHHOCTH. O6HII/IC CIIOCOOBI

1 MOTY9EHHSI METaJIOB
4.12 I'eneTnyeckas CBA3b MEXIy KJIaCCaMH HEOPTaHUYECKUX COSAUHEHUH
5 XUMHUECKHE PEaKnu
Knaccudukamuss XUMHUECKHX PEaKUUH IO Pa3IHYHBIM IPU3HAKAM: 10 YHCIy W COCTaBy
5.1 VYaCTBYIOIUX B PEaKIUH BEIICCTB, MO TEILIOBOMY AP QEKTy, MO0 M3MEHCHUIO CTEICHEH
OKHCJICHUS] XUMUYIECKUX DJIEMEHTOB
- TennmoBoit 3 dekT XuMUYecKol peakiul, TEPMOXUMHUYECKUE YpaBHEHHUS. DK30- M DHJIO-
' TepMHUYECKHE peakuu. TepMOXUMHUYECKUE YpaBHEHUS
OKHCIUTEIHPHOBOCCTAHOBUTENIbHBIE peakuuu. OKHCIUTEeNN U BoccTaHoBUTeNd. [Iporeccs
5.3 OKHUCJIEHUS U BOCCTAHOBIICHHS. ODJIEKTPOHHBIM OanaHC OKUCIUTEIbHOBOCCTAHOBUTEIHLHOM
peaxuru
54 Teopust HIEKTPOTUTHYECKON qucconranuy. KaTHOHBI, aHHOHBL. DJIEKTPOIUTH U HEDJICKTPO-
' nutel. CHUITBHBIE U clla0bIe 31eKTponuThl. CTENeHb TUCCONUAIAN
55 Peakuuy monHoro ooMeHa. YCIIOBHsI IPOTEKAHHUS PEAKIMii HOHHOTO OOMEHa, ITOJIHBIC U CO-
' KpAaIlll€HHbIE HOHHBIE YPABHEHUS PEaKIUN
6 XuMus ¥ OKpy’Karomas cpena
BemectBa M Marepuaibl B MOBCETHEBHOW JKM3HU uesioBeKa. be3omacHoe HCIONb30BaHHE
6.1 BEIIECTB M XUMUIECKUX PEaKIHid B Jaboparopun 1 ObITy. [lepBas moMoms npyu XUMHYECKHX
0XOrax v OTpPaBJICHUAX
XuMmudecKkoe 3arps3HeHHe OKpY)Kalomleld cpembl (KUCIOTHBIE NOXKIH, 3arpsA3HCHUE TIOYBHL,
6.2 BO3/lyXxa M BOJOEMOB), crocoObl ero mpemoTBpanieHusi [IpenenbHas AomMycTUMas KOH-
' nentpanus BemiectB ([1JIK). Pons xumum B permeHnn 3KOJOTHYECKUX TIPoOsieM. Y cuiieHue
MapHUKOBOTO 3¢ (heKTa, pa3pylieHue 030HOBOTO CIIOS
[Ipumenenue cepkl, azora, Gocdopa, yriepona, KpeMHHS U UX COCTUHEHUH B OBITY, MEIU-
6.3 [IUHE, [TPOMBIIUICHHOCTH U CEILCKOM X03siicTBe. [IpMEHEeHHEe METAIUIOB U CIUIABOB (CTAlb,
' YYyT'yH, IIOPAJIOMHHUM, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH MX coeanHeHui. IlonsTne
0 KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3AIUTHI UX OT KOPPO3HUU
6.4 [IpuponHBIE MCTOYHHMKH YTIICBOAOPOIOB (YTroyib, MPHUPOAHBIA Ta3, HE(TH), MPOAYKTHI HX
' nepepaboTku (OEH3MH), UX POIb B OBITY M HPOMBIIUICHHOCTH
ITepBoHauanbHBIC MOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COSMMHEHUsIX yrieponaa (MeTaH,
6.5 9TaH, 3TWJIEH, alleTWIEH, 3TaHOJ, TIIMLEPUH, YKCycHas KkucioTa). IloHstue o Ouoiormuecku
BaXXHBIX BCUICCTBAX: JXUPaAX, Gemcax, YIJI€BOAax — U X POJIM B )KU3HU YCJIOBEKaA
7 Pacuérsr:
7.1 1o (opMysiaM XHMUYECKUX COSTUHCHUN
7.2 Macchl (MacCOBO) JIOJM pacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPABHECHHUSIM
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