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HOACHUTEJBbHASA 3AIIMCKA

[IporpamMa 1O XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIIUTAHUS M C y4€TOM KOHIICMIMM MPENojaBaHusi y4yeOHOTro
npenMmera «XuUMHs» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma o XuMuHM Ja€T MPEACTABJICHHUE O IIENAX, OOIIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHMS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIepIKaHUeE,
MpeAyCMaTpUBaET PACHpPEIEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
paszjieliaM M TeMaM MNPOrpaMMbl MO XHUMHH, OMNpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIENOBATENbHOCTh HM3YYEHUS XUMHUHA C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro o0Opa3oBaHus, a TaKKe TPEOOBAHMM K
pe3yinbTaTaM OOydYeHHMs] XMMHUM Ha YpOBHE ILieJiel HM3y4eHHs MpeaMera |
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO Y4EOHOT0O COJEPKAHMUS.

3HaHUWE XUMUU CIYXKUT OCHOBOU sl (hOPMUPOBAHUS MHUPOBO33PECHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
poJib UrparoT HopMUpyeMbIe XUMHUEH MPEICTABICHUS O B3aUMOTNPEBPALEHUIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJIC, O MYTAX PELICHUS TII00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET —peaiu3ali  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B (hOPMHUPOBAHHUE MBIIICHUS U TBOPUECKUX CIIOCOOHOCTEHN
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM yYE€OHOW NIeATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HUCCIE0BATEIbCKUX YMEHHM, HEOOXOJIUMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHHOCTH;



3HAKOMHT CO CHelu(UKON HAYYHOTO MBIIUJICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AWHCTBO TMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TalloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSM, K TPUPOAE, K UYEIOBEKY, BHOCHT CBOM BKJIaJI B
AKOJIOTUYECKOE 00pa3oBaHre 00ydarouXcsl.

JlanHble HarpaBiieHUs B 00yYeHUM XUMHUH 00eCreunBaroTCs crienuduKoit
colepKaHUsi y4eOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuyecku
aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEACIEHHOM dTaIe
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE OOYUYaIOIIMMUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATUN XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX MOHSATHI
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus IporpaMMbl 1o XuMuu chOpMUPOBaHA HA OCHOBE
CUCTEMHOI0 Mojaxonaa K €€ uzyueHnro. Coaep:kaHue CKIAAbIBAECTCA U3 CUCTEMBI
IOHATUM O XUMHYECKOM DJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XxuMuueckoil peakuuu. O0€ 3T CUCTEMbl CTPYKTYPHO OPraHU30BaHBI IIO0
MPUHIMITY TIOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX
IIPEJCTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona /[[. M. MenmeneeBa Kak OCHOBHOI'O 3aKOHa
XUMHWH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— TMpPEACTaBICHUN 00 DSICKTPOJUTUYECKON JHUCCOIMAIMK BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMITUPUYECKH
MOJTYYECHHBIX U OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIENOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHSS (PYHKIUU  OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI M BO3MOXXHOCTEHU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BELIECTB.

OcBoeHue mnporpaMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKOU COCTABIIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJbI, HUEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U
METOJIaM ITO3HaHWs B Hayke. M3yueHne XUMUM MPOUCXOJIUT C MPUBJICYEHUEM
3HAHWM W3 paHee HM3YyYCHHBIX YYEOHBIX MpeamMeToB: «OKpyKarouwmi Mupy,
«buoinorus. 5-7 xiacce» u «Pusuka. 7 Knacey.



[Ipy wu3ydyeHUHM XUMHH MPOUCXOAUT (HOPMHPOBAHUE 3HAHUK OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON
NEATEIBbHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbI XMMHUYECKUX
3HaHUW — BaXHEHIHUX (PaKTOB, TOHATUH, 3aKOHOB U TEOPETHUUYECKHUX
MOJIOKEHUM, TOCTYMHBIX O00OOIIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa
HayKH, B IPUOOIIECHUN K Hay4YHBIM METOJIaM IO3HaHUs NpPU U3YyUYEHUH BEUIECTB
U XUMHUYECKUX PeaKkuii, B GOpPMUPOBAHUU U PA3BUTUU TO3HABATEIIbHBIX YMEHUI
U UX NPUMEHEHMH B Y4eOHO-IIO3HABATEIBbHOW M y4e€OHO-HCCIIEN0BATEIbCKON
JESITeIbHOCTH, OCBOCHUH MpPaBHJI 0€30MacHOro OOpalleHus ¢ BEIIECTBAMU B
ITIOBCETHEBHOM KU3HMU.

[Ipu n3ydyeHnn XMMUK Ha yPOBHE OCHOBHOT'O 0011I€r0 00pa30oBaHMsI BaXKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

— (OpPMHUPOBAHUE HWHTEJUIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOy4Y€HHsT Ha CHCTEMATUYECKOE MpPUOOIICHHE
oOyyaromuxcsi K CaMOCTOSITEJIbHOM MMO3HABATEIbHON AESATEIbHOCTH, HAYYHBIM
MEeTOJiaM MO3HaHUsI, GOPMUPYIOIIUM MOTUBAIMIO U PA3BUTUE CIIOCOOHOCTEN K
XUMUMU;

—  ofecriedyeHHe  YCJIOBHUM,  CIIOCOOCTBYIOIIMX  NPHUOOPETEHUIO
oOyyarolMMUCSL ~ OMbITa  PAa3HOOOpPA3HOM  JAESITENbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHLIUI), HMMEOIINX
YHUBEpCAIbHOE 3HAUECHHE JIJISl PA3IMYHbBIX BUIOB JIE€ATEIbHOCTH;

— (QopMupoBanue o0mel (QYHKIIMOHATBHOH M €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM UYHCJIE€ YMEHHH OOBSCHATb U OLICHUBATH SIBJICHUS
OKPYAIOILEr0 MUpPa, UCHOJb3ysl 3HAHUS U OMBIT, IOJIYYEHHBIE ITPU U3YUEHUU
XUMUH, MPUMEHATh MX NpPH PEIICHUH NpOoOJeM B TMOBCEAHEBHOM XU3HU M
TPYZIOBOU JIEATEIBHOCTH;

— (dopmupoBaHre y OOydYalIIMUXCd TyMaHUCTUYECKUX OTHOLIEHUH,
NOHMMaHUsl LEHHOCTM XUMHUYECKUX 3HAHMHU JUIsl BBIPAOOTKH 3KOJOTHYECKH
1[eJ1eco00pa3HOro TMOBEJACHUS B OBITY M TPYIAOBOM JAESITENBHOCTH B LEJSIX
COXPaHEHHUS CBOETO 3/10POBbs U OKPYKAOIIEU IPUPOLHON CPEBI;

— pa3BUTHE MOTUBALUU K OOYyYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPOQHIIS U HAIPABIECHHOCTHU JajbHEHIIEro
oOy4eHwusl.



OOmiee yMcno 4YacoB, OTBEACHHBIX ISl M3yYEHUS XMMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTanisieT 136 yacoB: B § kinacce — 68 yacoB
(2 yaca B Hezren0), B 9 kiacce — 66 yacoB (2 yaca B HEJICIIO).

YMK 1o npenmery « XumMush»:

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€¢ U3aHNUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumusi: 9-ii kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHUE,
nepepadbotanHoe ['adpuensia O.C., OctpoymoB U.I'., Cnankos C.A.

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHauyaJibHbIE XUMHYECKUE OHATHS

[Ipenmer xumun. Ponp XMMuUM B )KM3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena u BemiecTBa. PuU3MUECKHe CBOMCTBA BEIIECTB. ATperarHoe COCTOSTHUE
BenecTB. [loHsTHE 0 MEeTOAAaX MO3HAHUS B XUMUU. YUCThIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIBl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClIOKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aK0H TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHasi Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10J1s1 XMMHUYECKOTO 3JI€MEHTa
B COCMHCHUH.

KomnuectBo BemecrBa. Mosb. Monsgpras Macca.  BzaumocssA3b
KOJIMYECTBa, MAcChl U YUCJIA CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo
dbopMynamM XUMHUYECKUX COSAMHEHUM.

duznyeckne W XUMHUYCCKHC SBICHHS. XUMHYECKass pEakius u ef
MPU3HAKU. 3aKOH COXPaHEHWS MAacChl BEIMIECTB. XHWMHYCCKHE ypaBHCHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEHHUs, 3aMEICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOM IMOCYI0H, MpaBrIaM# PaboThI B Ja0OpaTOpUH U
npuémamMu o0palleHus ¢ J1ad0paTOPHBIM 000PYI0BaHUEM, H3YUYEHHE U OITUCAHUE
¢u3nUecKuX CBOMCTB 00Opa3lOB HEOPraHUYECKUX BEIIECTB, HaOI0IeHNE
¢usnueckux (IUIaBleHWE BOCKA, TasHUE JIbJa, PACTHpPAaHUE caxapa B CTYIIKE,
KHUTICHUE W KOHJICHCAIIHS BOJBbI) U XUMHUECKHUX (TOPEHHE CBEYH, TPOKATMBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa C KMCIIOTOW) SIBIICHUI, HaOII0IeHUE
U OTNMCaHWe MPU3HAKOB MPOTEKAHMS XUMUYECKUX Peakinii (pas3iioKeHue caxapa,
B3aMMOJICWCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUIA
meau (11) mpu HarpeBaHWH, B3aMMOJICHCTBHE KeJie3a C PACTBOPOM COJIU MEIH
(I1), wm3yuenue cmocoOOB pa3lECHUsT CMECE: C TIOMOIIBI0 MAarHWTa,
GbuIbTpOBaHKWE, BBIIAPUBAHWE, JUCTHILUIAIMSA, XpomaTtorpadus, IPOBEICHHUE
OYMCTKH TIOBAPEHHOMN COJIM, HAOIIOJACHUE U OMMMCAHUE PE3YIbTATOB IIPOBEICHUS
OTIBITA, WJUTFOCTPUPYIOMIETO 3aKOH COXPAHEHHsSI MAcCChl, CO3/JaHHE Mojelei
MOJIEKYI (IIapOCTEP>KHEBBIX ).

BazkHeiinue npeacTaBuTe/ Il HEOPraHNYECKUX BelleCTB



Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — aneMeHT u mpocToe
BemecTBo. Haxoxkmenwe Kuciopoja B mpupoje, (GU3NUECKHe W XUMHYCCKUE
cBoiictBa (peakuuu ropenwus). Oxcuasl. IIpumenenne kuciaopoaa. CrocoOsbl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUud W MPOMBIINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUIECKON peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKUE pEaKUuU. TOIUIMBO: Yrojib U METaH. 3arps3HECHHE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO d(deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxokaeHue Boaopona B
npupoae, (U3MYECKUEe W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIO0COObI
nonydenus. Knueiorsl u conn.

MousipHbIit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckne cBoMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacepiieHnble 1 HEHACBIIEHHBIE PAcCTBOPBI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 07 BEHIECTBA B PACTBOPE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus1. Poibs pacTBOPOB B IPUPOE U B )KU3HU YesloBEKA. KpyroBopoT BojibI
B [IpUpOJiE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccudukanus neoprannueckux coeauHenunii. Oxcuanl. Kimaccudukanms
OKCUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCJIOTHBIE, aM(pOTEpHBbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKUE CBOMCTBA
ocHoBaHuU. [loryueHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaor. @usndyeckue u
XMMHUYECKUE CBOMCTBA KuCIOT. Psan aktuBHoctn MeraiuioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Comu. Homenknatypa coneil. @u3nyecKkue U XUMUYECKUE CBOMCTBA COJIEH.
[Tonydenue coien.

['eneTnyeckas CBsI3b MEXKAY KIAaCCAMU HEOPTaHUYECKUX COCTMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS  KHUCJIOpPOJa B  BO3IYXE,
NOJIyYeHHe, COOMpaHHe, pacrno3HABaHWE W HU3YYEHUE CBOICTB KHUCIOpPOAA,
HAOJIOICHHE  B3aUMOJCHCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS U MPEKPAIeHUs TOpeHHUsI (TI0kKapa), 03HAKOMIJICHHE C 00pa3iiamMu
OKCHJIOB M OIMCAHHWE WX CBOMCTB, MOJIyYCHHE, COOMpPAaHME, PACNO3HABAHUE U
M3yUYEHHE CBOWMCTB BOJIOPOJIa (TOPEHUE), B3AUMO/JICUCTBUE BOJOPOIA C OKCUAOM
veau (I1) (BO3MOXKHO HCIHOJNIB30BaHUE BHUEOMATEpPUATIOB), HAOJIOJICHHE



0o0pasloB BEMIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE OCOOCHHOCTEH
pacTBOPEHUsS] BEHIECTB C PA3JIMYHOM PACTBOPUMOCTBHIO, MPUTOTOBICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJICE PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJBI C MeTa/llaMM (HAaTpUeM U KalbliueM) (BO3MOXKHO
WCTIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEOBAHUE 00OpPA310B HEOPTAHUUECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIO/ICHHE U3MEHEHUSI OKPACKHU UHIUKATOPOB B
pacTBOpax KHUCIOT M Iejoue, uzydeHue B3aumojenctus okcuaa menu (1) ¢
pPacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METAJJIaMU, PEaKUUi HEeUTpalu3auuu,
NOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOIO METAJIa APYTUM
W3 pacTBOpPA COJIM, PEUICHUE YKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BaxHeunine
KJIACChl HEOPTaHUYECKUX COCTMHEHUI.

Iepuoanuyeckuit 3akoH u Ilepuoamyeckass cucTeMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aromMoB. XMMH4YeCKasi CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUuu

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
rpyImnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHU/IBL.

[Tepnoanueckuit 3akoH. [leproandeckas cucTteMa XUMHYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuonnyeckoir cucrembl xumuueckux a3iemeHToB JI. WM. Menneneesa.
Ilepuoasl u rpynnel. PU3MYECKUNA CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBHIX 20 XUMUUECKUX 3JIEMEHTOB
ITepunognueckont cucremsl /. 1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paJnyca aTOMOB XMMHYECKUX SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIIaM U MEPUOIaM.

3nauenue Ilepmommueckoro 3axkoHa wu llepuommnueckol cucTeMsl
XMMHUYECKUX JJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
YUYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TossipHass M HEMOJIApHAs) CBSI3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenbp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
ITponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJJIOB, B3aMMOJICUCTBUE
TUIPOKCHUAA IIMHKA C PAacTBOpPaMU KHUCJIOT U IIEJTOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropenue, peakiy pasoKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYIIECTBJISIETCSL 4YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUM, TaK Y TIOHATHM, SIBJIIFOLIUXCS CUCTEMHBIMH JJI OT/AEJIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TOHITHUS . HAYYHBINA (aKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJIM3, CHUHTE3, KiIaccupukanus, TEPUOIUIHOCTh, HAOIIOIEHNE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Mmarepus, aroMm, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHZ,
M30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, IIEKTPUUECKUN 3apsl, BEIIECTBO, TEIIO,
00BbEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, T'a3, ((U3NYECKUE BETUUUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
TMIOJIE3HBIE UCKOIA€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKas peaKkuus

[Tepunoanueckunt 3akoH. Ileproanueckas cucteMa XUMHYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XMMHUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPHOMAOB, Kaluvs, KaldblUHUs M HX
COCIMHEHU B COOTBETCTBHMU C TMOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUECKON CBSI3U. THIBI KPUCTAJUITMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HoMeHKIaTypa HEOPraHUUECKUX BEIIECTB. XUMUUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaccaM HEOPTraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanuss XMMUYECKUX PEaKIUA MO Pa3IMYHbIM MNpHU3HaKaM (10
YUCY U COCTAaBY YYacCTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIJIOBOMY 3P hEKTy,
10 U3MEHEHUIO CTeTMeHeN OKUCIICHUSI XUMUUYECKHX JIIEMEHTOB, TI0 00paTUMOCTH,
[0 YYacTUIO Karajiu3aTopa). OIK30- U  DHJIOTEPMUYECKUE PEaKIIuH,
TEPMOXUMHUYECKUE YPABHEHUS.



[Tonsitie 0 ckopoctu xumuyeckoil peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakusaX. [IoHATHE O TOMOT€HHBIX U T€TEPOT€HHBIX
peakuusax. Ilonarne o karanuse. IloHATHE O XWMHYECKOM PAaBHOBECHHU.
@akTOophl, BIHUSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U IOJIOKECHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUHU, JJIEKTPOHHBIA OayaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMH. ONEKTPOIUTHl U
HEINEeKTpoJauThl. KaTuoHBI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBs3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bI€ AIEKTPOJINUTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€éHHbIE HOHHbIE YpaBHEHMs peakiuil. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEH B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanyu. KauectBeHHble peakiy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIIECTB — META/UIOB M HEMETa/UIoB (rpaduta W ajiMasza), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakuu
OT BO3JIEHCTBUS Pa3IMYHBIX (DaKTOPOB, HCCIEIOBAHHUE 3JEKTPOIPOBOIHOCTU
pacTBOPOB BEWIECTB, MPOLECCAa IUCCOLMALMU KHCIIOT, IIEJ0Yed M CoJIed
(BO3MOXHO ~HCIOJIb30BAaHUE BHUAECO MATEPHAIOB), TMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOUIUX  MPU3HAKK TMPOTEKAaHUs peakuuid HOHHOro OoOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMBI), OIBITOB,
WUTIOCTPUPYIOIIMX TNPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX ~PEAKIUI
(ropenHue, peakuu pasaoKeHHsl, COEIMHEHNS ), PACTIO3HABAHNE HEOPTaHUYECKUX
BEUIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEAKUUMHA HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl U MX coeiMHEHUA

OObmasi xapakTepucTtuka ramoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTeneHn okucieHus. CTpoeHue u (Gpu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJOpa
(B3aMMOJEHCTBHE C METaJIJaMH, HEMETa/NIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, MMOJTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJOpPOBOJOPOJA HA OpraHM3M 4esIoBeKa. BakHelue XJIopuabl U UX
HAXO0XIEHUE B IPUPOJIE.



Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeTeHN OKucieHus. CTpoeHne U PU3nUYecKre CBONCTBA
IPOCTBIX BEHIECTB — KHUCIOpOAa U Cepbl. AJUIOTPONMHBIE MOJIUDUKAIIUN
KHUcIopoZa M cepbl. XUMHUYECKUe cBoMcTBa cepbl. CepoBOJOpPOA, CTPOCHHE,
¢usnyeckue W XuUMHUUECKHe CBoicTBa. OKCHABI Cepbl KakK MPeACTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KHCIOTa, GU3NYECKHE M XUMHUYECKHE CBOMCTBA
(oOmue Kak MpefcTaBUTENs Kiacca KUCIOT U crienuduieckue). XUMHUYECKUe
peaKkiMM, JIeKalMe B OCHOBE MPOMBIIUIEHHOTO CHOC0o0a MOJyYeHUs CEpHOM
kucnoThl. [Ipumenenune cepaoit kuciaotbl. Colid CepHOM KUCIIOThI, KaUeCTBEHHAS
peakiusi Ha cynbdar-uon. HaxoxxneHnue cepbl U €€ COCIUHEHHUI B MPHUPOJE.
XHUMHUUYECKOE 3arpsi3HEHHE OKPYKAIoIIe Cpeibl COECOUHEHUSMH  Cepbl
(KUCIOTHBIE JIOKIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €Tro
OpeIOTBpPALLICHHUS.

O6mas xapakrepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. A30T, pacCpOoCTpaHEHUE B IPUPOJE,
(dusnueckue U xumMuueckue cBoiictBa. KpyroBopotT a3ora B npuponae. AMMHUAK,
ero (u3nueckue U XUMHUYECKHE CBOWCTBA, IMOJIyueHHE U NpuMmeHeHue. Comu
aMMOHHS, UX (pU3NUECKHe U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas
peaklysl Ha UOHbI aMMOHUS. A30THasg KUCJIOTa, €€ MOJydeHHe, PU3NUECKUE U
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kiacca KHUCIOT H
cnenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHS B KauecTBe
MUHEPAJIbHBIX YI0OpeHHi. XHMMHUYECKOe 3arpsA3HEHHE OKpYXkaroulel cpeabl
COEIMHEHUSIMHU a30Ta (KHUCIOTHBIE MO, 3arpsi3HEHUE BO3/yXa, MOYBHI U
BoJ10EMOB). Docdop, amnorpornHble Mogudukanuu ¢ocdopa, Pu3MUIECKUe U
xuMuueckue croiicta. Oxcua pochopa (V) u pocdhopnas kucnota, huzndeckue
U XUMHUYECKUE CBOICTBa, moiydeHue. Mcnonb3oBanue (ochaToB B KauecTBe
MUHEPATbHBIX YI0OpEHUHN.

O6mas xapakrepuctuka 3nemMeHToB |V A-rpynmbsl. OcoOO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. YTIEpol, aUIOTPOIHBIE
MoAU(DUKALIMKM, PACHpPOCTPaHEHUE B MPUPOJE, (PU3NYECKHE U XHUMHYECKUE
cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupoje. OKCUIbI yriaepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JEHCTBUE HA KHUBbIE OPraHU3MBI,
NOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (1V), rumore3a riodaJbHOTO MOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
s dekT. YrompHas KUCIIOTa U €€ COTH, NX (PU3NYSCKUEe M XUMHIECCKHIE CBOMCTRA,
nojiyueHne u mnpuMmeHenue. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO3s1CTBE.



[lepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COEIMHEHMSIX yIiiepoaa (MeTaH, 3TaH, 3TWUJIEH, aleTUJIEH, ATaHOJI, TIMLEPUH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHMKH  YIIEBOAOPOAOB  (yroib,
IPUPOJIHBIN Ta3, HePTh), IPOIYKTH UX MepepadoTKH (OCH3UH), KX POJIb B OBITY
Y TIpOMBIIUIEHHOCTH. [loHATHE O OMONOTrMYECKH Ba)KHBIX BELIECTBAX: KHUPAX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HM 4eloBeka. MaTepuaibHOe €IUHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, NOJIYyYECHHE H
npumeHeHue. CoenuHeHus KpemMHusi B mpupoze. OOume npeacraBieHus 00
okcujie kpeMuus (1V) u kpemaueBoi kucnote. CHUIMKATHI, UX UCIOJIL30BaHUE B
ObITY, B TPOMBINIJICHHOCTH. BaxkHelime crpoutenabHble MaTepUaibl: KepaMHuKa,
CTEKJIO, LIEMEHT, OETOH, kene300eToH. [Ipo0aembl 6e30macHOro UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa310B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MIPOBE/ICHHE KAUYECTBCHHBIX pEAKIHM Ha XJOPUI-MOHBI M HaOIIOJEHUE
PU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOMCTBA TaJOT€HOB M HUX COEAMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIOB), O3HAKOMJICHHE C oOpaslaMu XJOpHUAOB (TaJIOrE€HUIOB),
O3HAaKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEpUAJIOB), HAOIIOJEHHE TMpolecca OOyTIuBaHUS
caxapa moJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOWCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMIOJIeHHe Mpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opaslamu
a30THBIX B (ochHOPHBIX yIOOpPEHUH, TOJIydeHHnEe, COOMpaHKe, pacliO3HABAHHUE H
M3y4YEHUE CBOMCTB aMMMAaKa, NPOBEICHHUE KAaueCTBEHHBIX pPEaKUWid Ha HOH
aMMOHUSI W (¢ocpaT-MOH U U3YYEHUE TNPU3HAKOB HUX MPOTEKAHMS,
B3aMMOJIEUCTBHE KOHUEHTPUPOBAHHON a30THOM KHCIIOTBHI C MEAbIO (BO3ZMOMXHO
UCIIOJIb30BAHUE BUJIEOMATEPHANIOB), HW3Y4YEHUE MOJACICH KPUCTALTUYECKUX
pemérok anmMasa, rpaduta, pymiepena, 03HaKOMIIEHUE C ITPOLIECCOM afcopOLUn
PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM IIPOTUBOrasa,
NoJIy4eHHe, COOMpaHue, pacno3HaBaHUE U U3yUYE€HHUE CBOMCTB YTIIEKUCIIOro rasa,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U N3yYCHUE
MPU3HAKOB MX TMPOTEKAHUSA, O3HAKOMJIEHHE C NPOJIYKIHEH CUIUKATHOU
MIPOMBIIIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHeilre
HEMETAJUIbl U UX COCAUHEHUS.



MeTaJsibl 1 X COeIMHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKUX JIIEMEHTOB — METauIOB Ha
OCHOBaHUHM UX NOJIOXKEHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHus: arToMoB. CTpoeHHE MeTaioB. MeTtayndeckast
CBSI3b M METAJUIMYECKas KPUCTAJUITMYECKas PeIETKA. DICKTPOXUMUUYECKUI psif
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3amUThl WX OT Koppo3uu. CmiaBbl (CTajlb, YYTYH,
JTIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U TPOMBIIIIIEHHOCTH.

[[lenounsie MeTasUIbL: TOJOXKEHNE B [lepnoanyeckoit cuCTeMe XUMUYECKUX
aneMmeHTOB /. 1. MeHneneeBa, CTpOCHHE UX aTOMOB, HAX0XJICHUE B IIPUPOJE.
duznyueckre U XUMUYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABl HATpusi W Kaius. [IpuMeHeHue IIEeTOYHBIX METAUIOB M  HX
COCIMHEHU.

[[lenouyno3eMebHbIE MeETaabl MarHuid W KaJbLIMM: IIOJIOKCHHE B
[lepnogmueckoi cucreme XxuMuaeckux 35eMeHToB . . Menneneesa, ctpoenue
UX aTOMOB, HaxXOXJeHHE B mpupoje. PU3MUYeCKHe U XUMHUYECKHE CBOICTBA
MarHus W Kaiabuusd. BaxHeilne coequHeHHs Kanblusa (OKCUI, THUAPOKCHUL,
coiin). JKECTKOCTh BO/BI U CLIOCOOBI €€ YCTPAHEHHUS.

AmomuHui: nosiokeHue B llepuonnueckon cucreMe XMMHYECKHX
sanementoB JI. M. MenneneeBa, CTpOEHHE aTOMa, HAXOXKJICHUE B IPUPOJE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuHus. AMOOTEpHBIE CBOICTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUSI.

Kenezo: nonoxenue B llepuoanueckor CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, cTpoeHne aToma, HaxoxkAeHue B npupone. dusznueckue u
XUMHUUYECKHEe CcBOMcCTBa kene3za. Okcuapl, THAPOKCHABl U coiu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C 00pa3llaMd METalIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJIbI[Usl U HATPUSI C BOJAOW (BO3MOXKHO HCIOJIb30BAHHE BUIEOMATEpPUAIIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIOPOIE
(BO3MOKHO  HMCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MAarHUs, KaJIbIUs, aFOMUHUSA, IMHKA, XKEeIe3a
(I u xenesa (1), menu (1), HaOrOAEHKE U OMHCAHKUE TIPOIIECCOB OKPAIIMBAHUS
IJJaMEHU HWOHAMHU HATpHs, Kalusig M Kajdbllus (BO3MOXKHO MCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), HCCIIEIOBaHWEe aM(OTEpHbIX CBOWCTB THUIPOKCHUAA



AIIOMUHUA U THAPOKCUAA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«BaxxHenIIre METAJUTBI U UX COCTUHEHUSD).

XuMHA 4 OKPYKaKIIas cpeaa

BemecTBa 1 Marepuainbl B TOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIoIIeH cpebl (mpeneabHas JomyCcTuMast
KOHIIEHTpaIus Belects, nanee — [1JIK). Poib Xxumuu B perieHuu 3K0JI0THYECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3oB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJJIOB, MTOJIMMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanmszanust mexnpeaMeTHbIX CBA3EH NMPU M3YYCHUM XUMHUHU B 9 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, ABJIAIOIINXCS CAUCTEMHBIMU ISl OT/IETIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO11ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAyYHbIN (akT, TUIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH]I,
U30TOMBI, PaJuO0aKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsi, MPOBOJIHHUKH,
MOJIYITPOBOJHUKH, AUDJIEKTPUKH, (OTOPIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIlleCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYECKasi pemeTka, CIUIaBbl, (U3WYECKUE BEIWYUHBI, €IUHUIIBI
U3MEPEHNs, KOCMHUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpPaNbl, TOPHbIE TOPOJIbI,
[I0JIE3HBIE NCKOIIAEMBIE, TOILINBO, BOJHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCA B XOJ€ OOY4YeHHS XMMHUHU B €JIMHCTBE YYEOHOU U
BOCIIUTATEIIbHOM  JIESITEIbBHOCTH B COOTBETCTBUM C  TPAJAULMOHHBIMU
POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U JAyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU,
MPUHATBIMU B OOLIECTBE MpaBUJIAMU M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
MpolLeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITMAIN3ANN 00yJarOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OpPHUEHTALUA W
pacIIMpEHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LICHHOCTHOTO  OTHOWIEHHS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUIO, ITIOHMMAaHUs 3HAYCHUSA XUMUYECKOU
HayKH B KU3HU COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM
uHpopmManuen O MNepeJoBbIX JOCTHKEHUSX U OTKPBITUSAX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
yCTpOMCTBE MUpa U OOLIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEACTABJIEHUS] O COLMAIBHBIX HOPMAax M IIpaBWIaX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTHU B OOLIECTBEHHO
MOJIE3HOM, y4yeOHOMCCIIEOBATENbCKOM, TBOPUYECKOM W  JIpPYrux  BHJAX
JEsITeIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM NEATEIbHOCTH NPHU
BBITIOJIHEHUN Y4YEOHBIX, IMO3HABATENIBHBIX 3a/1a4, BBIOJHECHHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4EeOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHHIO U B3aMMOIIOMOIIH B MPOLIECCE ATON yueOHOM IEATENTbHOCTH,
TOTOBHOCTH OLICHUBAaTh CBOE IOBEACHUE U IIOCTYIIKM CBOUX TOBAPUILEH C
IIO3ULIMM HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHUSA IOCIEIACTBUN
IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHYECKHUE MPEACTABICHUS O BEIIECTBE U XUMHYECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOLLKE
OCHOBY JJIsl TOHMMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C
IPUPOTHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;



[TO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIE HA NTOJIyY€HHE HOBBIX 3HAHUI 1O
XUMHH, HEOOXOTUMBIE ISl OOBSICHEHHUS HaOJI0aeMbIX MPOLIECCOB U SIBJICHMUIA,
M03HABATENbHON, HH()DOPMAITMOHHOM U YUTATEIBCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSTEIBbHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMU
JUTEPaTypOM, JOCTYMHBIMU TEXHUYECKUMHU CPEJICTBAMHU HHPOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO U TO3HAHUIO, JI0O03HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEA0BATEIbCKON
NEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00y4YEHUS B
JlaabHEHIIeM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIICHHMS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HEMPUSATUE BPEIHBIX NpHUBBIYEK (YMOTpeOJEHUs alIKoroyisg, HapKOTHKOB,
KypEeHHUs), HEOOXOIUMOCTH COOTIOJICHHUS MTPaBUII O€30MMACHOCTH MPU 0OpaIleHUH
C XMMHYECKMMU BELIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAaKTUYECKOMY HM3y4YEHHUIO Mpodeccuil U TpyAa pa3InyHOIro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUSI MPEIMETHBIX 3HAHHMM MO XMMHUHU, OCO3HAHHBIA BHIOOD
UHAMBUIYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHs 00pa3oBaHHS C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, ycremHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJMMBIX yYMEHHUH, TOTOBHOCTh aJalTHPOBAThCS B MPO(ecCHOHATBbHON
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHUE K NMPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMaHUE LIEHHOCTU 3J0POBOTrO
n Oe3omacHOro ooOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJIEHUS
npaBusl 0€30IaCHOrO MOBEAEHUS MpH padoTe C BELIECTBAMH, a TaKXe B
CUTYALMSIX, YTPOKAIOIIMX 310POBBIO U )KU3HU JIHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOTy4aeMble MPU U3YYEHUU XUMUH, IJIs
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAKIIEH NOPUPOLHOU CpEIOM, I
MOBBILICHUS] YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHHUSA TJ00ATbHOTO
XapakTepa 3KOJIOTUYECKUX MPOOIIEM U MyTel UX PeLeHUs TOCPEACTBOM METOI0B
XUMHUH, SKOJOTMYECKOIO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBAaTbCS MM B
[I03HABATEIbHON, KOMMYHUKATUBHON U COLUAIIBHOMN IIPAKTUKE.



METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMeTHBIX pPe3yJbTATOB BBIACIAIOT 3HAYMMBIC JIJIS
GopMUPOBaHHS MHPOBO33PCHHsI OOIICHAYYHBIE TMOHATHS (3aKOH, TEOPHS,
NPUHIIAI, TUITOTE3a, (DaKT, CHCTEMa, TTPOIIECC, IKCIIEPUMEHT U JIPYToe. ), KOTOPhIS
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMETax M MO3BOJISIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEIMETOB (POPMUPOBATH MPECTABICHUE O IIETOCTHON
Hay4yHOW  KapTUHE MHpa, W  yHHBEpPCalIbHBbIE Y4eOHBIC  JEHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETYJIATHUBHEIEL), KOTOPBIC
obOecrieunBarOT  (OPMUPOBAHHWE  TOTOBHOCTH K  CAMOCTOSTEIHLHOMY
IJIAHUPOBAHMIO M OCYIICCTBICHHUIO yUeOHOU NEeITeTbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUA

ba3zoBble 1ornyeckue AecTBUA:

YMEHUSI KCIOJBH30BATh MPUEMBI JIOTHUECKOTO MBIIUJICHUSI TIPU OCBOCHUU
3HAHWI: PaCKPHIBATh CMBICT XUMHUYCCKUX TMOHATHH (BBIACIATh UX XapaKTCPHBIE
MIPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMHU TIOHATHSIMH ), UCTIOJIB30BaTh
MOHATHUS JUTsI OOBSICHEHUS OTACIBHBIX (DaKTOB M SIBJICHUH, BEIOUPATh OCHOBAHUS
U KPUTEPUU JIJIs1 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIH,
yCTaHABJIMBATh MPUUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HU3y4YEHUS,
CTPOUTH JIOTHYECKUE pacCyXaeHus (MHAYKTUBHBIC, JEAyKTUBHBIC, II0
aHAJIOTUM), IeJIaTh BBIBOJIBI M 3aKIIFOUCHHUS,

yMEHUE NPUMEHSTh B TMPOIECCe IMO3HAHUS TMOHATUA (TIPEIMETHBIE H
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIIOIb3yeMbIC B
XUMUH, TpeoOpa3oBbIBaTh IIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEACTABICHHS] — XUMHUYCCKHI 3HaK (CHMBOJI DJIEMEHTa), XUMHUeckas hopmya
1 ypaBHEHHWE XMMHUYECKOW PEaKIMH — TMPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJICIBHBIX MPECTABICHUHN BBISIBIISATH U XapaKTEPU30BaTh
CYILIECTBCHHBIC TPU3HAKU H3YYaEMBIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMUYCCKUX PEaKIWi, BBIIBIATH OOIME 3aKOHOMEPHOCTH, MPHYUHHO-
CJICICTBCHHBIC CBSI3U M TIPOTUBOPEUHS B H3y4aeMbIX MPOIECCaX U SBICHHSIX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

yYMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXK€ B KAa4eCTBE OCHOBBI Il (POPMUPOBAHUS TUIIOTE3BI TI0
IIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

NPHOOPETCHUE OMBITA 1O TUTAHMPOBAHUIO, OPTAaHU3AIMHM W IPOBEICHUIO
VUYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO TIPOTHO3UPOBATH €T0 Pe3yibTaT, (OPMYIHPOBATH 0OOOIICHUS
Y BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIBITAa, UCCIICIOBAHUS, COCTABIISTH
OTU€T O MPOJIeNIaHHOM padoTe.



Pabora ¢ uHpopmanueii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMAIIUIO
Pa3IMYHBIX BUIOB U (hOPM MIPEACTABICHHUS], TOTyYaeMYyI0 U3 pa3HbIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIUTEpaTypa XUMHYECKOTO COJACp>KaHUsA, CIpPABOYHBIC
nocoOus, pecypcsl MHTEpHETAa), KpUTUUECKU OLICHUBATh NMPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuio;

yYMEHHUE MPUMEHSTh Pa3Iu4Hble METOJIbI U 3aMPOCHI MPU TOUCKE U 0TOOpE
uH(pOpMAIIM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JIJISi BBITTOJIHEHHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a]1a4 OMPEACIIEHHOIO TUIIA, TPUOOPETEHUE OIbITa
B 00JIaCTH HCIOJNB30BaHMUSI MH()POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IpEACTaBICHUS
MHPOpMaAMU U WUIIOCTPUPOBATh pELIaeMble 3aJJaud HECJIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE HCIOJb30BaTh W aHAJU3MpPOBaTh B Mpouecce ydyeOHOH U
HCCJIEI0BATENbCKON NESITENIbHOCTH HH(POPMALIMIO O BIUSHUYU IPOMBILIIEHHOCTH,
CEJBCKOTO XO35MCTBAa M TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH MPUPOIHOU
Cpebl.

KoMMmyHuKaTHBHBIE YHUBeEpPcadbHbIe yueOHbIe 1eiiCTBUA:

YMEHHMS 3aJaBaTh BOIMPOCHI (B XOoJ€ Auanora u (Wiu) JUCKYCCUHU) TIO
CyHUIECTBY 00CyXkaaeMoil Tembl, (HOpPMYJIUpPOBaTbH CBOU  IPEAJIOKEHUS
OTHOCHTEJILHO BBINIOJIHEHUS MPEIOKEHHOH 3a1a4u;

YMEHUSI TPEACTABISATh IMOJIyYEHHBIE pE3yJbTaThl I103HABATEIbHOU
JESTENIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUI0
PE3yNbTATOB BBITOIHEHUS] XUMUYECKOTO SKCIIEpUMEHTa (J1Ta0OpaTOPHOTrO OMBITA,
nabopaTopHOil pabOThl MO UCCIEJOBAaHUIO CBOWCTB BEIIECTB, Y4YEOHOIO
IPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM U  MCCIIENOBATENbCKOM  JACATENBHOCTH TMpPU  PEUICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€Ta OOLIMX MHTEPECOB U COIIACOBAHUS
no3utuii (00Cyk1eHns, 0OMEH MHEHHSIMU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JICMCTBUH, ONpENEIECHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiicTBHUS:

YMEHHE CaMOCTOSITENIbHO ONpPEAEIATh LEIH ACITeIbHOCTH, TIaHUPOBATD,
OCYILIECTBIIATh, KOHTPOJIUPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesITeTLHOCTD, BRIOUpATh Hanbosiee 3pHEeKTUBHBIE CITOCOOBI PEIIeHUs YUeOHbBIX
U TO3HABATEJIbHBIX 337]a4, CAMOCTOSITEILHO COCTAaBISITh WM KOPPEKTUPOBATH



IIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MOJTYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTAaX — BEIECTBaX U PEAKIIUSX,
OIICHUBATh COOTBETCTBHE MOJYYEHHOI'O PE3YyJIbTaTa 3asiBJICHHON LI, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCJIOBUHU 3aIaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJabTATOB TIO OCBOCHHUIO 00S3aTEIHHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOH (enepaibHOM pabouelt mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YUYaIOIIMMUCS HAay4YHbIC 3HAHMS, YMEHHS U CIIOCOOBI
nercTBul, creuuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHS», BUIBI
JNEATEIbHOCTH 10 TMOJYYEHHID HOBOTO 3HAHUWS, €ro HWHTEPHPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITHsX.

K koniy oOydenuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

e PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUM: aTOM, MOJIEKYJIa,
XUMHUYECKUHN 3JIEMEHT, IPOCTOE BEMIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJITHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
Y MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJIsI XMMHYECKOIO DJIEMEHTa B COCIMHEHUH, MOJISPHBIN
00bEM, OKCHJ, KUCJIOTAa, OCHOBAaHUE, COJIb, DJIEKTPOOTPHUIIATEIILHOCTD,
CTENICHb OKHUCJICHUS, XUMUYECKasi peakius, KiIacCUuPUKaus peaxiiuii:
pPEAaKUMU COCIUHEHUS, PEaKUUU PA3JIOKECHUS, PEaKLUU 3aMEIICHUs,
peakiuy 0OMeHa, 9K30- M 9HA0TEPMHUUCCKHE PEAKIIUU, TETUIOBOM 3P (HEeKT
peaKkIuu, SIAPO aToMa, DJICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTaJb,
pagdyc aroMa, XUMHUYECKash CBsI3b, IOJSpHAs M HENOJSpHas
KOBAJICHTHAsA CBSI3b, MOHHAS CBs3b, MOH, KAaTUOH, AHWOH, PacTBOD,
MaccoBasi JI0JIs BeliecTBa (MPOIIEHTHASI KOHIICHTPAIINsI) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATUU U
MPUMEHSThH ATU TTOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUI;

e HCIOJIb30BaTh XHWMHUYECKYIO CHMBOJIMKY JJI COCTaBJICHUS (oOpMyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

e ONpEAENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIICHHS JJIEMCHTOB B  OWHApHBIX  COCIUHCHHUSIX,
MIPUHAJJIC)KHOCTh BEILIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUM IO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAasT M MWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh NOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MojioxkeHus B [lepuognueckoit cucreme,



3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio (opmy [lepuomnueckoi
CUCTEMBbl XMMHYECKUX JJIEMEHTOB: pa3iMyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «nodounas noarpynna (b-rpynmna)», Maneie
1 OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MenpeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsja djpa, oOIlee YucIo
AIEKTPOHOB U pacipeeieHUe UX M0 JIEKTPOHHBIM CIIOSIM);
KIacCU(PUIIMPOBAaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUYECKUE pEaKINK (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
PEaKIIMM BEIIECTB, M0 TEIIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBAThH) OOIME XUMUUYECKUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXKJas  ONUCAaHHE  MNpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAQUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
MPEBpaICHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa To Qopmyiie
COCMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIHTH
pPacy€Thl IO YPABHEHUIO XUMHYECKON PEAKIINH;

MPUMEHAITh OCHOBHBIE ONEpalid MBICIUTEILHON JEATEIbHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AlIHIO,
KJ1acCU(UKAIMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — IS
U3YUYEHHUS] CBOWMCTB BEUIECTB M XMMHUYECKHX pPEaKIHil, €CTeCTBEHHO-
Hay4YHblE  METOJbl  TO3HAHWS —  HAOMIOJCHUE, HU3MEpEHHue,
MOJEJIMPOBAHUE, IKCIIEPUMEHT (PEaIbHbIN U MBICJICHHBIN);

CIEIOBATh TMpAaBWJIAM  TOJB30BAHUS XUMHUYECKOM MOCYyIOW U
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpaIieHUs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH 1O BBINOJIHEHUIO
Ja00PATOPHBIX XWMHUYECKHUX OMBITOB IO MOJYYCHHIO U COOMpPAHUIO
razoo0pa3HbIX BeEMIECTB (BOAOPOJAa M KHCJIOpPOJAa), MPUTOTOBICHUIO
PAaCTBOPOB C ONPENCIEHHON MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIIECTBA,
IJAHUPOBATh U MPOBOAUTH  XMUMHUYECKHE  IKCIIEPUMEHTHI 10
paclo3HaBaHWID pACTBOPOB IIEJIOYEH U  KHUCIOT C [OMOIIbIO
UHAMKATOPOB (JaKMycC, peHoI(pTanenH, METUIOPaHX U JIPyTHUe).



K koniy oOydeHus B 9 kJjacce IpeaMETHBIE pe3yibTaTbl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX IOHSATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTH, JIEKTPOOTPUIIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKas PEAKIIHsI, XUMHIECKasl CBSA3b, TEMIIOBOM d(pekT
peakiMu, MOJIb, MOJISIPHBI  00BEM, PpacTBOp, BJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT TUCCOLMAMS, PEAKIMA HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU,
OKUCIIUTENIb, BOCCTAHOBUTENIb, OKHUCIEHHE W  BOCCTAHOBJICHHE,
aJIoTpoInus, aMQOTEPHOCTh, XUMUYECKasi CBA3b (KOBaJCHTHAs, HOHHAS,
METa/NInYecKasi), KpUCTaJUIMYecKas pemieTka, KOppo3us METaJuIoB,
CIUIaBbl, CKOPOCTb XHWMHYECKOM peakiuu, MpeaeabHO JOMyCcTUMAas
koHueHTpanus [[JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHITUH U
IPUMEHSTH 3TH NOHATHUS MPU ONMCAHUH BEUIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XHMMUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (opmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

OTIPENICIIATh BAJICHTHOCTh U CTETICHb OKUCJICHUS] XUMUUECKUX AJIEMEHTOB
B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIUHEHUM 1o (hopmyiiaM, BHJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsi, WOHHAs, MeETaJuIMuecKas) B HEOPraHUYECKHX
COCMHEHUSX, 3apsii MOHA 110 XUMUUYECKOU (hopmyJie, XxapakTep Cpebl B
BOJTHBIX pacTBopax HEOPTaHUYECKUX COCMHEHUH, THUTI
KPUCTAINTMYECKON PEIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIica Ilepuommueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHUE: OMHUCHIBATH W XapaKTepHU30BaTh
Tabnuuynyto Gopmy Ileproanueckoil CUCTEMbI XUMUYECKHUX JIEMEHTOB:
paznuyaTh MOHATUS «MJIaBHas noArpynna (A-rpynmna)» u «noOodHas
noarpynmna (b-rpynma)», manbie W OOJbIIME TMEPUOIBI, COOTHOCUTH
0003HaYCHUSA, KOTOPBbIE HMEIOTCS B IIEPUOAUYCCKOM TaOmHIE, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIEKTPOHOB U
pacmpenenieHue uX IO OJJIEKTPOHHBIM CJIOSM), OOBSCHSTH OOIIHE
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB RJIEMEHTOB M UX COCJAUHEHUN B
npeenax MajiblX IEPUO/IOB U IMIABHBIX MOJATPYMI C YYETOM CTPOCHHS UX
aTOMOB;



KIacCU(PUIIMPOBATh ~ XWMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYaCTBYIOIIHNX B
peaKIMK BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTETEeHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATh) OOIIHE U CICTIU(PUICCKAEC XUMUYECKHE
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
IpUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUii;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JIUCCOLUAIMU KHUCIIOT,
LIEJI0YE€W U COJIEW, ITOJHBIE W COKpALIEHHBIE YPAaBHEHUS DPEAKIUN
MOHHOTO  OOMEHa, YpaBHEHUS  pEaKUHM,  MOATBEPXKIAIOUIUX
CYIIIECTBOBAHUE T'€HETHUYECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUui
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OaJlaHCa 3TUX PEaKIIUil;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUI B pa3IWYHBIX
YCIIOBUSX;

BBIYUCIISAITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHUYECKOTO 3JIEMEHTa IO Qopmyre
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coOno/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMUMHYECKOM  TOCYI0M U
7a00paTopHbIM O00OpYJIOBaHMEM, a TakKe IpaBuUjia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMH 110 BBITIOJHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIIOTO Ta3a);

MPOBOAUTL  PEaKIMU, MOATBEPKAAlOlIMe KAa4eCTBEHHBIM COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPHU-, OPOMUI-
, monu-, kapooHat-, pocdar-, CUIMKAT-, Cylab(daT-, TUIPOKCU/I-UOHBI,
KaTHUOHBI aMMOHUS ¥ MOHBI U3yYEHHBIX METAJUIOB, TIPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

IMPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AlHIo,
BBISIBIICHHE TTPUYMHHO-CIICICTBEHHBIX CBS3E€H — ISl M3yUYCHUS CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKlHil, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HaHUS — HaOJO/IeHNEe, U3MEPEHUEe, MOJICTUPOBAHNE, SKCIIEPUMEHT
(peanbHbI 1 MBICTIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM POBbLIE)
KonTposabHbie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMus — BaxHas 00J1acTh
11 €CTEeCTBO3HAHMS U 5 9 bubnnoreka IIOK
' MPaKTUYECKON NeATEIbHOCTH https://m.edso00.ru/7f41837c
YeloBeKa
19 BeliecTBa 1 XuMu4ecKre 15 1 bu6mmoteka [IOK
' peaxImu https://m.edsoo.ru/7f41837c
Hroro mo paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
Bonopoa. Ionstue o bu6muoreka [JOK
2.2 8 1
KHUCIIOTaX U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHUYECKUX COCIMHEHUN

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c



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

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bu6nmmoreka [IOK

31 . 7
XMMHUCCKUX SIEMEHTOB /] https://m.eds00.ru/7f41837¢

U. Menneneesa. CtpoeHue
aToma

XUMHYECKas CBA3b.
bubmuorexa [JOK

3.2 - 8 2
OxucnutensHo https://m.edsoo.ru/7f41837¢c

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

HToro 1o pasnen 15 bubmoreka LIOK
i https://m.eds00.ru/7f41837¢c
PesepsHOE BpeMst 3 bu6nunorexa IOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 > >



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

9 KIIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uu(poBbIe
Ne n/n P Kontpoabnesie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BenecTBO M XUMHYeCKHE PeaKIUn
11 [ToBTOpenue u yrirydsieHre 3HaHUN 5 1 bubnunoreka [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DNEeKTPONMTHYECKAs AUCCOLIUALIHS. 3 1 1 bubnuorexa [JOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 6 bubmmorexa [OK
' PYHIBL L¢P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKIX
2.3 anemeHTOB VA-rpymmel. A3ot, hochop u 7 1 Bubmmorexa LIOK
' PYHIHL. ’ P https://m.edsoo.ru/7f41a636
UX COCTMHECHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX Eub OK
2.4 aneMeHToB |V A-rpynnsl. Yriepoa u 8 1 2 mommorexa L1

erMHI/II\/’I U UX COCIUHECHUA

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

Pazpgea 3.

MeTasibl U MX COeTUHEHUS



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

. bu6moreka [JOK
3.1 Obumme crolcTBa MeTanIos 4 https://m.edsogru/7f4la636
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 16 ngjﬁ;f;igﬁ}; £412636
Paznen 4. Xumus u okpyxamomas cpeaa
41 BemmecTBa u Marepuansl B ) KU3HU 2 bu6mmoreka [JOK
YyeJioBeKa https://m.edso0.ru/7f41a636
PesepBHOE Bpems 1 bubmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 66
[TPOITPAMME

Koym4ecTBO KOHTPOJILHBIX U MPAKTHYECKHUX PadoT, NPeyCMOTPEHHbIX padoueil mporpaMMmoii:

Kaace KoanuecTBoO KoanuectBo

00y4eHUs1 | KOHTPOJIbHBIX NMPAKTHYECKUX
pador pador

8 xyacc 4 5

9 kiacc 4 7

Hroro: 8 12



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

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOI'O 00111ero
o0pa3oBaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHS)

11

1.2

1.3

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKUX TOHSTHH: aTOM,
MOJIEKYJIa, XUMUYECKHUI AJIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OHOPOHAS U HEOIHOPOHAS), BAJICHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHasi U MOJIEKYJIsipHask macca, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J0JI1 XUMMHUYECKOTO
JJIEMEHTAa B COCAWHCHHH, MOJISAPHBIA OO0BEM, XUMHYECKas
peaknus, Kiaccu(UKaAUsg peakIuil: peakluH COCIUHCHHUS,
peaKIMK Pa3I0KEHUs, PEaKIMK 3aMeIIeHUs, Peakiuu oOMeHa,
9K30- U IHAOTEPMUYECKUE PEaAKIINH, TeIII0BOM AP dEeKT peakiumy,
pacTBOp, MaccoBasi J0JIs BelIecTBa (MPOIEHTHAs KOHIICHTPALIHS)
B pacTBOpE

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUI
U TPUMEHSATH ST TOHITHS TIPU OINKWCAHUMU BEIIECTB U UX
IIpEBpaIlCHUI

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY [UISI COCTaBJICHUS

(dbopMyJ1 BEUIECTB U YPaBHEHUN XMMHUECKHUX PEaKIIUi

14

PaCKpheIBaTh CMBICII 3aKOHOB COXpPAaHCHHUA MaACChl BCHICCTB,
MOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOI'O YYCHUSA, 3aKOHA

ABoranpo

1.5

OmnpeACIATh BAJCHTHOCTb AaTOMOB JJICMCHTOB B 6HHapHBIX

COCOAUMHECHUAX




1.6

1.7

KJIaccu(UIUPOBaTh XMMUYECKHE PEAKIUU (110 YUCIYy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TETIOBOMY P EKTY)

BBIYUCJIATE OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChI

BCIICCTB

1.8

BBIYUCIIATh MAaCCOBYIO JOJKO XUMHNYECKOT'O 3JIEMEHTA I10 (bOpMy.TIe

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPEC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHLIC MCETOJBbI IIO3HAaHUA -
Ha6J'IIO,I[€HI/Ie, HU3MEPCHHUC, MOACIINPOBAHUC, OKCIICPUMCHT

(peanbHBIN U MBICTICHHBIH )

2.1

IIo Teme: «BaxHeWlIne NPEACTABUTENIM HEOPTraHUYECKHUX
BELIECTBY

PaCKpPbIBATh CMBICII OCHOBHBLIX XHMMHUYCCKHUX TTOHATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OIIPCACIIATh IPUHAAJICIKHOCTD BCIICCTB K OHpeI[eJ'IéHHOMy KJIaccy

COCIMHEHUH 1Mo Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMICTBa
BEUIECTB  pAa3JIMYHBIX  KJIACCOB, IOATBEPXKAAs  OINUCAHUE
IpUMepaMu  MOJIEKYJSIPHBIX YPaBHEHHMH COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKHI/Iﬁ

MMPOrHO3UpPOBATH CBOMCTBA BENIECTB B 3aBHUCHUMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BOBMOKHOCTHU NPOTECKAHNUA XUMUICCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CJIeZIOBaTh MpaBMUJaM TNOJb30BAHUS XUMHUYECKOW TOCYIOH U
1abopaTOPHBIM 00OPYOBAaHUEM, a TAK)Ke MTpaBUiIaM OOpaleHus
C BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKLIUSMH MO BHIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYECKUX OITBITOB o IOJYUYCHUIO u
cOOMpaHUI0 Ta3000pa3HBIX BELIECTB (BOIOPOJA M KUCIOPOJa),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEAECIEHHOW MAacCOBOM JOJEH
pacTBOPEHHOTO  BEIECTBAa, IUIAHUPOBATh U IPOBOJIUTH

XUMHUYCCKUE OKCHECPUMCHTHI 110 pacCliO3HaBaHHUIO pPaCTBOPOB




2.7

3.1

3.2

3.3

mieJIoyel M KHUCJIOT C TMOMOIIbI0 HMHAUKATOPOB (JIaKMYC,

dbeHondTanenH, METHIOPAHXK U IPYTHE)
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINU

ITo Teme: «llepmonnueckuit 3axkoH u Ilepuonnueckas cucrema
xumudeckux snemeHToB . 1. MenneneeBa. CTpoeHre aTOMOB.
XuMuueckas CBS3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE

PEaKuun»

PAacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHATHUH: SAPO
aToMma, SJIEKTPOHHBINA CJIOM aroma, aTOMHas OpOUTalb, paanyc
aToMa, XMMUYECKas CBsI3b, OJIIPHAs U HEMOJIsSIpHAst KOBaJICHTHAs
CBs3b, DJIIEKTPOOTPULIATEIILHOCTh, MOHHASA CBA3b, MOH, KAaTHOH,
AQHHMOH, CTENIeHb OKUCIICHHS

KJIacCU(UIUPOBATh XMMUYECKHUE SJIEMEHTBI

ONKCBIBATD W XapaKTepu3oBaTb  TaOIUW4HyI0  (opmy
Hepnommecxoﬁ CUCTCMbl XUMHYCCKUX DJJICMCHTOB: PAa3JIM4aTh

MOHATHUSI «IJIaBHAasg mToarpymnma (Arpymnma)» ©u <«1mo0o4Hast

noarpynna (brpynna)», «Manbie» U «00NbIINE» EPUOIBI

3.4

3.5

packpsiBaTh cMmbich [lepuonnueckoro 3akona .M. Menneneena:
JIEMOHCTPUPOBATh [MOHUMAHUE NEPHUOJUYECKOM 3aBHCHUMOCTH
CBOUCTB XHMHYECKHX DIEMEHTOB OT MX MOJIOKEHUS B

Ilepuonnueckoii cucreme

COOTHOCHUTh O00O3HAu€HUs, KOTOpblE MMEITCS B TalnuIe
«Ilepnonnueckass cucrtemMa XHUMHUYeCKuMX daemeHToB [
MenpeneeBay € UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMUS
aTOMOB XMMMYECKHX 3JEMEHTOB (COcTaB M 3apsj siapa, oOriee

YHCJIO AIEKTPOHOB U paclpeiesIeHUE UX MO 3JIEKTPOHHBIM CJI0SIM)

3.6

3.7

9 KJIACC

onpeaciisiTb  CTCIICHb OKHUCICHUA JJICMCHTOB B 6I/IHapHI:IX
COCOAUMHECHUAX

ONpCACIIATL BU XUMHYECKOM CBS3U (KOBaJ]CHTHaSI n I/IOHHa}I) B

HCOPTaHNUYCCKUX COCIUHCHUAX




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'O 00111er0
o0pa3zoBaHus

1

1.1

1.2

1.3

14

ITo Teme: «BCH_IGCTBO U XUMHYECCKas peaKIus»

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHM: pacTBOp,
DIIEKTPOJIUTHL, HERJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAS
JUCCOLMaLus, peakuuu MOHHOro oOOMeHa, KaTaau3aTop,
XMMUYECKOE PaBHOBECHE, 0OpaTUMbIE 1 HEOOpATUMBIEC PEaKIiH,
OKHCIIUTEIIbHOBOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKHCIHUTEb,
BOCCTAHOBUTEIIb, OKHCICHHE M BOCCTAHOBIICHHE, aJLIOTPOIUS,
aM(pOTEepHOCTh, XHWMHYECKasi CBS3b (KOBAJCHTHAas, HWOHHas,
METaJUINYECKas), KpUCTAJUINYECKasl PEHIETKA, CIIIaBbl, CKOPOCTh

XHUMHYECKOH pCaKuu

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH
U TPUMEHATh 3TU NOHATHUS MpPU ONHCAHMM BELIECTB U MX
MpeBpallCHUI

COCTaBJIATh  YPAaBHEHMs  AJIEKTPOJIMTUYECKON JAMcCcoLuanu
KHCJIOT, IIEI0YEH U COJIEH, ITOJIHBIE U COKpAlIEHHBIE YPABHEHUS
peakuuii MOHHOro oOMeHa

pacKpbIBaTh  CYIIHOCTb  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peaKuHﬁ MMOCPCACTBOM COCTABJICHUA SJICKTPOHHOT' O OaaHca dTHX

peakuui

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOUN pEeaKINU

2.1

ITo temam: «HemeTanisl 1 ux coeauHeHUusI» U «MeTauibl U UX

COCOAUHCHUS

XapakTepu3oBaTh (OMHCHIBaTH) OOmME U  cHerudpUUIecKHue
XMMHUYECKHE CBOWCTBA TMPOCTBIX U  CJIOXHBIX BEIIECTB,
MOJATBEPXK/Iasi OMUCAHKE MPUMEPAMU MOJEKYISIPHBIX U MOHHBIX

YPAaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKHUX PEAKIIUN

2.2

COCTaBIISITh ypaBHEHUS peaKkuuit, MOJATBEPKIAFOIINX
CYLIECTBOBAHUE T'E€HETUYECKOM CBSI3M MEXKIY BEIIECTBAMU

Pa3JIMYHEBIX KJIaCCOB




2.3

IMPOrHO3UpPOBAThH CBOMCTBA BCIICCTB B 3aBHUCHMOCTH OT HX
CTPOCHUA, BO3MOXXHOCTH IIPOTCKaHUA XUMHYCCKHUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

2.5

3.1

CIEOBaTh IpPaBUJIaM IIOJb30BAaHUSI XUMHUYECKOW IOCYAOU U
1ab0opaTopHBIM 000pYAOBaHUEM, a TAKXKE MPaBUIIaM OOpaleHHs
C BEILIECTBAaMH B COOTBETCTBUU C HHCTPYKILMSIMU I10 BBHITTOJTHEHUIO
71a00paTOPHBIX ~XMMHUYECKUX OIBITOB IO IMOJYYEHUIO H
coOMpaHHio ra3000pa3HBIX BEHIECTB (aMMHAKa U YTIIEKHCIIOTO

rasa)

MNPOBOAWTL PCaKUHM, IMOATBCPIKIAIONINC Ka4eCTBEHHBIA COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM ITyTEM XJIOPHI-,
Opomuna, wommn, KapOoHat, ¢docdar, cwimkar, cyibdar,
TUAPOKCUIMOHBI, KATHOHBI ~aMMOHHS, HWOHBI  H3y4YE€HHBIX
METAJIOB,  IPUCYICTBYIOIIME B BOAHBIX  pacTBOpax

HCOPraHUMYCCKUX BCIICCTB
IIo Teme: «Xumus u OKpYy:Karomiast cpea»

PaCKpbIBaAThb CMBICII OCHOBHBIX XHWMHUYCCKUX MMOHSTHM: HI[K

BCIICCTBA,; KOPPO3Ud METAJIJIOB

3.2

MIPUMEHSATH OCHOBHBIE OTIEPAIIUH MBICIIUTEIILHOMN IEATEIbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHWE, 0000IIeHue, CUCTEeMAaTU3AIHIO,
BBISIBIICHUE TPUYMHHO-CIIEACTBEHHBIX CBSI3€W — I W3y4dEHUs
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUI; ECTECTBEHHOHAYYHbIE
METO/Ibl TIO3HAHUS — HAOII0JICHUE, U3MEPEHUE, MOJICTUPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kon
1

11

1.2

1.3

14

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumuu. Pois XuMuu B KU3HU YelloBeKa. XUMHUS B CUCTEME HAYK.
Tena u BeniectBa. @u3nyeckue CBONCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

ITonsarue o METOAaX IIO3HAHUA B XUMUH. Yucteie BC€IICCTBA U CMCCH.

CrniocoObI pasneneHus cMecei

ATOMBI H MOJICKYIJIBI. Xumudaeckue 3jieMeHTHI. CHUMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTI)IC N CJIOXHBIC BCIICCTBA. ATOMHO'MOJICKYJDIPHOC

yueHHe

XuMuueckas (bopMyna. BaneHTHOCT, aTOMOB XMMHYECKHUX DSJIIEMEHTOB.
3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAs aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBasgs [0 XHUMHYECKOI'O

9JICMCHTa B COCITMHCHHUHN

1.5

KomnuectBo BemectBa. Monbs. Momsipras  Macca.  B3anMocBs3b
KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €UHUI] BellecTBa. Pacu€rsl o

dbopmyraM XUMUYECKUX COCTUHEHUN

1.6

1.7

®usnyeckue M XUMHUYECKHE SBJIICHMS. XUMHYECKas peakuus U e
IIPU3HAKU. 3aKOH COXPAHEHUs MAacCChl BEIECTB. XMMHUYECKHE YPABHEHUS.
Knaccupukanus xumuueckux peakiuuil (COelIMHEHUs, pPa3JIoKEeHHUs,

3aMeleHus, ooMeHa)

XUMUYECKUN H3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TMOCYAOU, C
npaBuiiaMd  paboTel B Jaboparopur W TpuéMaMu OOpalieHHsl C
1abopaTOpHBIM 000PY/IOBAaHUEM, H3YYCHHE M OINHCAHHE (U3HUIECKUX
CBOMCTB 00pa3lioB HEOPraHWYECKUX BEIIECTB, HAOMOIEeHUE (PU3UIECKIX
(TTaBJIeHHE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE, KHTICHUE U
KOHJCHCAIUS BOJABI) U XHMHUYECKUX (TOpPEHHE CBEYH, MPOKAIWBaHUE

METHOW TIPOBOJIOKH, B3aMMOJCUCTBHE Meja C KHCIOTOW) SIBJICHHM,




HaOJI0ICHNE W ONMHMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHYECKUX PeaKIuit
(pa3nokeHue caxapa, B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJIOPUIAOM
Oapusi, pasnoxkenne ruApokcuna  wmeau(ll) npu  HarpeBanuw,
B3aUMOJICHCTBHUE Kene3a ¢ pacTBopoM cou meau(ll), nsyuenue crmoco6oB
paszeneHus cMecel (¢ MOMOIIbI0 MarHuTa, (pUIbTpPOBaHKE, BHIIAPUBAHHE,
JTUCTHIUISAIMS, XpoMaTorpadusi), MPOBEICHHE OYNCTKH TTOBAPSHHOM COJIH,
HaOJroZleHWe W ONWCaHWe  pe3yJbTaTOB  MNPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JIaHHE MOoJelei

MOJIEKYI (I1apOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecsh razos. CoctaB Bo3ayxa. Kucinopoa — 37eMeHT U pocToe
BemecTBo. Haxokaenume Kuciaopoja B mpupope, (GU3MUECKHEe U
XUMHUYecKHe cBoicTBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue
kuciaoposa. CrocoObl IMOJIydeHUs KUCIOpoJa B JiabopaTopuu U
npomsblieHHocTH.  KpyroBopor kucinopona B mpupone. O30H —

IIOTPONHAs MOIU(PUKAIHS KHCIOPOIa

2.2

2.3

2.4

2.5

2.6

TennoBoiil 3¢(hekT XUMUIECKO peakiuy, TEPMOXUMUYECKIE ypaBHEHHUS,
9K30- M OHAOTEPMHUYECKHME peakuuu. TOIuMBO: yroiab M METaH.
3arpsi3HeHHE BO3/yXa, YCHJICHHE MapHUKOBOTo 3(ddekra, paspymeHue

O30HOBOTO CJI104A

Bonopon — aneMeHT 1 nipoctoe BerecTBo. HaxoxneHue Bo1opoa B IpUpoIe,
¢u3nuecKkre U XMMHYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI MOIYyYeHHUS.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUUECKUM YpaBHEHHSIM

®dusnyeckue CcBoMcTBa BOAbL. Boja kak pactBoputTenb. PacTBOpSL
HacpllienHbpie 1 HEHACBIIEHHBIE PAacTBOpPHL. PacTBOPUMOCTH BEIIECTB B
BoJIe. MaccoBast 10J1 BEHIECTBA B paCTBOPE. XUMHYECKHUE CBOMCTBA BOJIBI.
OcHoBanus. Poib pacTBOpPOB B pUpoJie U B )KU3HU uenoBeka. Kpyrosopor
BOJIbI B MpUpOAE. 3arpA3HEHHE NPUPOAHBIX BOJ. OXpaHa M OYHMCTKA
MIPUPOAHBIX BOJI

Knaccudukanus Heoprannueckux coenunenuii. Oxcunbl. Knaccudukanus

OKCHJIOB: coJieoOpa3yromue (OCHOBHbIE, KHUCIOTHBIE, aM(OTepHbIE) U




2.7

2.8

HecoseoOpasyromue. Homenknarypa okcn10B. @U3ndeckue 1 XMMHUYECKUE

CBOMCTBaA OKCHJOB. HonyquHe OKCHI0B

OcnoBanus. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIC
ocHoBaHMus. HomeHknarypa ocHoBaHuil. DHU3UYECKME U XHUMUYECKUE
cBoiicTBa ocHOBaHMH. [lonyuenne ocHOBaHMI

Kucnorsl. Knaccndukanus kucinot. Homenkmnarypa kucior. @uszndeckue u

XUMHUYECKHUE CBOMCTBA KUCIOT. Psin aktuBHOCcTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucior

2.9

2.10

211

Comu. Homenknarypa cosneit. Du3ndeckue 1 XMuMAYECKHE CBOMCTBA COJICH.

ITonyuenue conen
I'eneTnyeckas CBsA3b MEXAY KJIaCCaMHU HEOPraHMYECKUX COCIUHEHUM

XUMHUECKUH SKCIEPUMEHT: KadeCTBEHHOE OIpEeNIeHHE COepKaHus
KHCJIOPO/Ia B BO3/IyX€, MOJIY4YEeHUE, COOMpaHHe, paclio3HaBaHUE U H3yYCHUE
CBOWCTB  KMCJIOPOZAA, HaOJIOJEHHE B3aUMOACHUCTBUS  BEIIECTB C
KHUCJIOPOJIOM U YCIOBUS BO3HUKHOBEHHS M MPEKpAIICHUs TOpEHUs
(mo>xapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHJIOB U OIMCAaHUE UX CBOWCTB,
NOJIyuyeHue, coOrpaHue, paclio3HaBaHUE M M3y4EHHE CBOMCTB BOJOpOJA
(ropenwue), B3ammojericTBue Bogopoaa ¢ okcuaom memu(ll) (Bo3moxkHO
WCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), HAOIIOJIeHHEe OOpa3IOB BEIIECTB
KOJINYECTBOM 1 MOJIb, HCClIeIOBaHNE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB
C  pa3IMYHOW  pacTBOPUMOCTBIO, IPUTOTOBIEHHE  PacTBOPOB  C
OIpeIeIEHHON MaccoBOM JloJIen pPacTBOPEHHOTO BEIIIECTBA,
B3aMMOJICICTBHE BOJBI C METallIaMU (HaTpUeM U KaiblMeM) (BO3MOXKHO
UCIOJIb30BaHUE BHJICOMATEPHANIOB), OIpPEJCIEHUE PacTBOPOB KHUCIOT U
miesoue ¢ MOMOUIbI0  WHIUKATOpOB, HCCIEAOBaHHE  00paslioB
HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB, HAOIIOACHNUE U3MEHEHHUs
OKpPAacKM HWHAMKAaTOPOB B pPAcTBOpax KHCIOT M IeJIo4yell, H3ydyeHue
B3anMmoieiicTBus okcuga menu(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT €
METaJUIAMM, pEaKUUid HEeUTpaau3aluH, TI[OJy4YEeHHE HEePaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO Me€Tajula JIPYrUM U3 pacTBOpa COJIH,
pellleHne SKCIePUMEHTANbHBIX 3aJa4y Mo Teme «BakHelinne Kiacchl

HCOPTaHNYCCKUX COE€IUHEHUI




[Iepnonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMU4YECKUX
snemenToB JI.1. MenneneeBa. CtpoeHre aTOMOB. XMMHUYECKasH CBS3b.

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pCakuuun

3.1

3.2

[lepBble MOMBITKH KJIACCH(PHUKAIIMKA XUMHUYECKUX 3yIeMeHTOB. [loHsTHE O
IpyMIax CXOIHbIX 3JIEMEHTOB (ILIEJIOYHbIE U I11€JI0YHO3EMENIbHbIE METAIIbI,
raJloTeHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT aMm(oTepHbIe

OKCHAbI U TUAPOKCHUIBI

[Tepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMHYECKHUX HJIEMEHTOB
.. MenneneeBa. KopoTkomepuogHas W JIMHHONEpUOAHAS (HOPMBI
[Iepnoanueckoit cucrembl xumudeckux snemeHToB .M. Menneneesa.
ITepuons! u rpynnel. @U3NUECKUN CMBICII IOPSIIKOBOIO HOMEPA, HOMEPOB

nepruoaa M rpyIiibl 3JICMCHTA

3.3

Crpoenue aromoB. CocTtaB aToMHBIX saep. W3oTombl. DJIEKTPOHBI.
CrpoeHue »3JIEeKTPOHHBIX OO0OJOYEK AaTOMOB MEpBbIX 20 XMMHUYECKHX
anemeHToB [lepuognueckont cucremsl [.J. MenneneeBa. Xapakrepuctuka
XMMHUYECKOI'0 3JIEMEHTa 10 ero mnoijoxkeHuto B [lepuoanyeckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUsI paJnyca aTOMOB XMMHYECKHX JJIEMEHTOB,
METAUINYECKUX M HEMETAIUIMYECKUX CBOMCTB II0 TPYIIIAM U MEPUOJIAM.
3nauenne Ilepuommueckoro 3akoHa u Ilepuoanueckoil  CHUCTEMBI
XAMHMYECKUX DJIEMEHTOB JUIsl pa3BUTUs Hayku W npaktuku. J[.H.

MeHieneeB — y4EHBIN U IPakJaHUH

3.5

3.6

3.7

Xumuueckasi cBsizb. KoBaneHTHast (ToyispHas W HEMOJISIPHAS) CBS3b.

3HeKTpOOTpI/IHaTeHBHOCTB XUMHYECKHUX 2EMEHTOB. loHHAas CBI3b

CrencHb OKHCJICHUA. OKHCIUTEIFHOBOCCTAHOBUTEIIBHBIC pCaKkmuu.

[Ipomeccrl okucnenus u BocctaHoBiIeHHs. OKUCTUTENHN U BOCCTAHOBUTEITU

XUMHUECKUHN 3KCIIEPUMEHT: HM3y4YeHHEe OOpa3lloB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aNMOJEHCTBAE THAPOKCUIA [IMHKA C PACTBOPAMHM KUCIIOT U
hIeJI04eii,  MPOBEACHUE  ONBITOB,  WUIIOCTPUPYIOUIUX  IPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil  (ropeHue,  peakuuu

pa3NoXKEeHUs!, COETMHEHHUS)

9 KUIIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

BemectBo u xumunueckas peakuus. [lopropenue

1.1

1.2

[Teproanyeckuii 3akoH. [lepromuueckas cucreMa XUMHYECKHUX JIEMEHTOB
J.M. MeunneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU
CBOMCTB XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPHOIOB, KATHS, KAJIbIHS
n Hux COCZ[I/IHGHI/Iﬁ B COOTBCTCTBHU C IIOJIOXKCHUEM DJOJICMCHTOB B

HepnonnquKoﬁ CUCTEME U CTPOCHUEM HUX ATOMOB

CrpoeHue BelecTBa: BUABI XMMUYECKON CBA3U. THUIBI KPUCTAINIMYECKUX
pEelmETOK, 3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAJLUIMYECKOU
pelETK U BUJA XUMHUYEcKol cBs3M. Knaccugukanus u HOMEHKIATypa
HEOpPraHMYECKUX BELIECTB (MEXIyHAPOIHASL U TPUBHAJIbHAS ). XUMUYECKHE
CBOICTBA BEILECTB, OTHOCALIMXCA K Pa3JINYHbIM KJIaCCaM HEOPTaHUYECKUX

COGHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

1.4

Knaccudukanms XUMUYECKHUX peakiuid MO Pa3lWYHBIM TMpH3HaKaMm (1o
YUCIYy U COCTABY YYacTBYIOLIMX B PEAaKLUUHU BELIECTB, I10 TEILIOBOMY
3 PeKTy, 10 U3MEHEHUIO CTETICHEH OKUCICHUS XUMUYECKHIX YJIEMEHTOB, TI0
00paTUMOCTH, MO YYaCTHIO Karalu3zaropa). JK30- U IHIOTEPMHUUYECKHE
peakuuy, TepMOXUMHUYEeCKHe ypaBHeHus. Ilomstme o0 ckopoctu

XUMHYECKOMN peaKkuumn

[TousTue 00 O6paTI/IMBIX u HeO6paTI/IMI:>IX XUMHYCCKUX PCAKIUAX. IlonsaTue
O TOMOI'CHHBIX W TCTCPOTCHHBIX PCAKIUIX. IlonsiTHE 0 XHUMHYECKOM
paBHOBECHMU. (DaKTOpLI, BJIMAOIIUC HA CKOPOCTH XUMHYECKON pCakuun u

IMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

1.5

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMU, JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocTaBiieHHuEe ypaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN C HMCIOIb30BAaHUEM METO/A

AJIEKTPOHHOTO OajaHca

1.6

Teopus BIIEKTPOJIUTHUECKON JIACCOITAAIIAH. DIIEKTPOJIUTHI 5
HEINEeKTpoJuThl. KaTnoHbl, aHMOHBI. MeXaHU3M IHCCOLMALNU BEIIECTB C
pPa3IMYHBIMU  BHJIAMU XUMHUYECKON CBs3u. CTENEeHb JAUCCOIMALIMH.
CunpHble U CIa0bIe AIEKTPONHUTHI. Peakiuy MOHHOTrO oOMeHa. Y CIOBHS
MPOTEKAHUS PEAKIIUA MOHHOTO 0OMEHa, TOTHBIC M COKPAIEHHBIE HOHHBIE

ypaBHeHHs peakuuii. CBONCTBa KHCIOT, OCHOBAaHUN U COJEH B CBETE




1.7

MPEJICTAaBICHU 00 DSIEKTPOIUTHUECKON mucconuanuu. KadecTBeHHBIC

P€aKni Ha HOHBI. Ilonsrue o THOPOJIN3E coJieit

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C MOAENSMU KPUCTAJUTMYECKUX
PEmETOK HEOPTaHMYECKUX BELIECTB — METAIJIOB U HeMeTaIJIoB (Tpadura u
anMasa), CIOXHBIX BEIIECTB (XJOpHAAa HATpUs); HUCCIEIOBaHHE
3aBUCHUMOCTH CKOPOCTU XUMHYECKOU pcaknuuu OoT BOSHGﬁCTBHH Pa3JINYIHBIX
(bakTOpoB; HCCIEIOBAHUE JIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoliecca JUCCOIMALMMA  KHUCJIOT, IIeJiodel U  cojied  (BO3MOXHO
UCIIOJIb30BaHUE BUJICOMATEPUAJIOB); MIpOBEICHUE OTIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKM TPOTEKAHUS PEaKIHii HMOHHOTO OOMeHa
(oOpazoBaHue oOcajka, BbIACIEHUE ra3a, oOpa3oBaHHE BOJIbI); OIBITOB,
HIUTIOCTPUPYIOIIUX IIPUMCEPLI OKHCJINUTCIBbHO-BOCCTAHOBUTCIIbHBIX
peakiuil (ropeHue, peakiuu pas3lioKeHUs, COCTUHEHHS); paclo3HaBaHHe
HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEaKIUi Ha WOHBL;

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3aaa4

Hemeramns u nx COCINMHCHUA

2.1

OO0mass xapakrepucTuka TramoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHu OkucieHus. CTpoeHne W (PU3NYECKUE CBOMCTBA
MPOCTBIX BEUIECTB — FaJOT€HOB. XMMHYECKHUE CBOMCTBA HA IPUMEPE XJI0pa
(B3auMoJielicTBHE ¢ MeTalUlaMH,  HeMeTaJUIaMH, HIe0uaMu).
Xnoposogopon. ConsiHasi KUCJIOTa, XUMUYECKHE CBOWCTBA, IOJy4YEHUE,
npuMeHeHue. JleficTBue XJiopa U XJIOPOBOJIOPOJA HA OPraHU3M YeJIOBEKa.

Baxuerimme Xaopuasl 1 UX HAXO0XKIECHUE B IPUPOJIE

2.2

O61mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue U (uznyeckue
CBOMCTBa MPOCTHIX BEIIECTB — KUCIOPOJAa U Cepbl. AJUIOTPOIHBIE
MOIUGUKAIMM  KUCIIoOpoJa U cepbl. XHMHYECKHE CBOWCTBA CEpHI.
CepoBogopoj, cTpoeHue, GU3NIECKNe U XUMHUECKHE CBOMCTBA. OKCHIBI
Cepbl KaK INPEICTaBUTENN KHCIOTHBIX OKcHIoB. CepHass KHCIOTa,
bu3NYecKue U XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTENS Kiacca
KUCJIOT U crneuupuyeckrue). XUMUYECKHE PeaKiMM, JeKallue B OCHOBE
MPOMBINIIEHHOTO CIoco0a MOoJIydeHus: cepHoi KucioTel. [IpumeHeHwue.
Conu  cepHOM KHCIOTBHI, KadeCTBEHHass peakuuss Ha CylbdaT-HoH.

HaxoxieHne cepbl 1 €€ coeJuHEHNH B IpUpoie. XUMUYECKOE 3arpsi3HEHUE




2.3

OKpY’KaIOIIe Cpellbl COEAMHEHUSIMU Cepbl  (KHCIIOTHBIE  JOXK[IH,

3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILLICHUS

OO0wast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHS. A30T, pacHpOCTpPaHEHUE B
npupoje, (Gpu3sMuecKue M XuMHuyeckue cpoiicTBa. Kpyrosopor asora B
npupoje. AMMHUAK, ero GU3NIECKUEe U XUMHUUECKUE CBOMCTBA, MOTyYCHHE
u npuMeHeHue. Conu aMMOHUS, UX PU3NUECKUE U XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha HMOHbI aMMOHUS. A30THas
KHCIIO0Ta, e€ noslyueHue, Gu3nyeckue 1 XuMHUecKue cBoiicTBa (00mue Kak
IpeACTaBUTEN Kjlacca KHUCIOT H crneuuduueckue). Mcmnomb3zoBanue
HUTPAaTOB M COJEH aMMOHHUS B KadyeCTBE MUHEPAJIbHBIX YIOOpEHHIl.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpenbl COCAUHEHUSMH a30Ta

(KI/ICJ'IOTHBIG AOXKIH, 3aIrpA3HCHUC BO31yXa, ITIOYBbI U BO,Z[OéMOB)

2.4

2.5

2.6

®ochop, amnorpormubie Momupuramum  docdopa, GuU3HUECKHE W
xummuueckue cBoiictBa. Oxcua docdopa(V) u docdopHas kuciora,
¢usznueckue M XUMHYECKHE CBOWMCTBa, moiydeHue. lcronb3oBaHue

docdaroB B kauecTBE MHHEPATbHBIX YAOOpEeHUN

O6mmas xapakrepuctuka 31eMeHToB |V A-rpynmnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHBIC CTCICHH OKUCJICHHS. YTIIEPOJ, aUIOTPOITHBIC
Mo u(UKaIK, pacIpOCTpaHEHHE B MPUPOJE, HU3HMUECKHEe U XUMHUYECKHE
cBoiictBa. ApncopOuus. KpyroBopor yriepoga B mpupone. Okcuubl
yriaepojaa, ux GU3NYEeCKue U XUMUYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIC
OpPTaHW3MBI, TIOJIYYCHHEC W TPUMEHEHHE. OJKOJOTHYECKHE IPOOJIEMBI,
cBs3aHHbBIE ¢ okcuaoM yriuepona(lV); rumoresa riao0anbHOrO MOTEIUICHUS
KJIMMaTa; TapHUKOBBIN 3¢ dexT. YronapHas KUCIOTa U €€ COMu, HuX
dbusznyeckue M XMMHYECKHME CBOWCTBA, IMOJY4YeHHE U MPHUMEHEHHUE.
KauecTBenHnas peakuus Ha kapOoHaT-HOHBI. Vcrionb3oBaHne KapOOHATOB B

6I>ITy, MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJILCKOM XO035ICTBE

[lepBoHauanbHble TMOHATHUS OO0 OpPraHMYEeCKUX BeIIeCTBaX Kak o
COCMMHEHUSX yriepoaa (MeTaH, 5TaH, OTWJIEH, AaleTHUJICH, OJTaHOI,
MIEPUH, YKCYCHas KucioTa). MX cocraB M XHMMHUYECKOE CTpPOECHHE.
[TonsiTie 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: KUPaAX, OEIKax, yriieBoIax
— ¥ UX POJIM B KU3HU YeloBeKa. MaTepuaibHOE €AMHCTBO OPraHUYECKUX U

HEOPraHUYECKUX COCIMHEHUN




2.7

Kpemuuii, ero ¢Qusmueckue M XHMHUYECKHE CBOWMCTBA, IOJIyUYE€HHE U
npuMeHeHue. CoelnHeHUs KpeMHUs B npupojie. O0uiue npeacraBieHus 00
okcune kpemHus(lV) wu  kpemnueBod kucinore. Cuiamkarbl, HX
UCMOJIb30BaHUE B OBbITY, MEIUIMHE, HPOMBIIIICHHOCTH. Baxuelue
CTPOWTENbHbIE MaTepHalbl: KepamMHuKa, CTEKJO, LEMEHT, OETOoH,
xene300eToH. IIpoGieMbl 6€30MacHOr0 HUCMOIb30BAHUS CTPOUTENIBHBIX

MAaTEepHUAJIOB B TOBCEIHEBHOM KU3HU

2.8

XUMHUECKUH  HKCHEPUMEHT: H3y4eHHE OO0pas3loB HEOPraHUYECKHX
BEILECTB, CBOMCTB COJITHOW KMCIIOTHI; IPOBEJCHUE KAYECTBEHHBIX PEaKIUI
HA XJIOPHJ-MOHBI M HAOIIOJEHUE MPU3HAKOB HMX TMPOTCKAHUS; OIBITHI,
oTpaxawomue (pu3ndyeckue M XUMHUYECKHE CBOMCTBA TaJOT€HOB M HX
COCTMHEHU I (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB);
O3HAKOMJICHHE C 00pa3laMH XJIOPHAOB (TalTOTeHH]IOB); O3HAKOMIICHHE C
oOpa3uamu ceppl U €€ COeOUHEHHUSMH (BO3MOXXHO HCIIOJIb30BaHHE
BUCOMATEPHAJIOB); HAOJIOJCHHE TMpolecca OOYITUBaHHS caxapa I0J
JIEMCTBUEM KOHIEHTPUPOBAHHON CEPHOU KUCIOTHI; U3YUEHUE XUMUYECKUX
CBOMCTB pa30aBIICHHOW CEpPHOM KHUCJIOTHI, IPOBEICHHE KAaYeCTBEHHOM
peakiuu Ha cynbpaT-uOH U HAOIIOJeHHEe Npu3HaKa e€ MPOTEKaHUS;
O3HAaKOMJICHHE C (HU3MUYECKUMH CBOWCTBaMH a3oTa, (ocdopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), 0OpasliamMu
a30THBIX W (GochOpHBIX  yAOOpEeHHil; mMoJydyeHue, coOupaHue,
pacno3HaBaHUE U U3yYEHUE CBOMCTB aMMHUaKa; MPOBEJICHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUsS U (ocdar-uOH U HM3yUYEeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C
Meiblo (BO3MOXKHO HCITOJIb30BAHKE BHIEOMATEPUAIIOB); U3yUEHHE MOJIeIeH
KPUCTAIITMYECKHX PEMIETOK anMasa, rpadura, QysiepeHa; 03HaKOMIICHHE C
MIPOIIECCOM aCOPOITUHU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM NPOTHBOTrasa; MOJIy4eHUE, COOMpaHue, pacrno3HaBaHUE H
M3y4eHHUE CBOMCTB YIJICKHUCIIOTO ra3a; MpOBeIeHNE KaYeCTBEHHBIX PEaKIUil
Ha KapOOHAT- ¥ CHJIMKAT-UOHBI M W3Y4YCHHE MPHU3HAKOB MX MPOTEKAHUS;
O03HAKOMJICHHE C MPOAYKIMEW CHIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHUE
AKCIIEPUMEHTANIbHBIX 3aJlay M0 TeMe «BaxHeilme HeMeTaibl U UX

COETMHEHMS»

MeTamis 1 uX COCIMHCHUA




3.1

OOmass xapakTepuCTUKa XUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha
OCHOBaHMU UX TMoyokeHus B llepuonuyeckoil cuUCTEME XHUMHUYECKUX
aneMmenToB JI.M. MenneneeBa u crpoeHust aToMoB. CTpOEHHE METAIIIOB.
Mertamnuueckas cBsi3b M MeTaJNIMYecKas KpHUCTAJUIMUECKas pemérka.

DNEKTPOXUMHUUECKUN psijl HAIIPSHKEHUH METaJIOB

3.2

3.3

®dusznueckue M XUMHUYECKHE CBOMcTBa MerayuioB. OOmme crocoObl
MOJTy4eHHS MeTAJIIOB. [TOHATHE 0 KOPPO3UM METAIIOB, OCHOBHBIE CITOCOOBI
3alUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyryH, AIOPATIOMUHUHI, OpoH3a)

" UX IIPUMCHCHUEC B 6BITy " IPOMBIIIJIICHHOCTH

[I{erounble MeTAILIBL: ITOJIOKEHUE B [leproaudeckoil cucreMe XMMU4EeCKUX
snementoB JI.M. MenneneeBa; CTpOCHHE HX AaTOMOB; HaxXOXXICHUE B
npupose. Pu3nyeckue U XUMMUYECKHE CBOMCTBA (Ha NMpUMeEpe HaTpUsl U
Kanust). OKCUIbI M TUAPOKCUIBI HATpUs U Kanud. [IpuMeHeHne menouHbIx

METAJIOB U UX COENUHEHUN

3.4

[[lenoyHno3eMenbHbIE METAUIBI MAarHUW W KaJbLMi: IIOJIOKEHHUE B
[lepuonnueckoii cucreme xumuueckux siaeMeHToB [[.M. Menneneena;
CTPOEHHUE UX aTOMOB; HaX0XkAeHUE B pupojae. uznueckne 1 XUuMUYECKUE
CBOMCTBAa MarHus W Kajbllus. BakHeimue coeMHEHUs KaabIus (OKCHII,

TUAPOKCHU, coJn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuit: ososkenue B [leprouueckoil cucreMe XMMHYECKUX JIEMEHTOB
.. Menneneesa; cTpoeHHe aTroma; HaxoxJAeHue B pupoae. dusnueckue u
XUMHYECKUE CBOWMCTBAa amOMHHUA. AMQOTEpHbIE CBOWCTBA OKCHIA U

THUAPOKCHU A AJIFOMHUHHASA

Keneszo: nonoxenue B Ilepnonnueckoil cucteMe XUMUYECKUX AJIEMEHTOB
.. MenneneeBa; cTpoeHue aToMa; HaXx0XkAeHUE B ipupoae. Pusnueckue
U XMMHUYECKUE CBONCTBA kene3a. OKCubl, THIpOKcu bl U comn xene3a(ll)

u xene3a(lll), ux cocras, cCBOMCTBA U MOJy4eHHE

3.7

XVUMUYECKUN DKCIEPUMEHT: O3HAKOMIIEHHE C O0pasllaMH METaIOB H
CIJIaBOB, WX (PM3UYECKUMHU CBOMCTBAMU; U3yUYEHUE PE3YIHTATOB KOPPO3UH
METAJIJIOB (BO3MOYKHO MCIOJIB30BaHUE BHUICOMATEPHAIIOB), OCOOCHHOCTEM
B3aUMOJICCTBUSI OKCHJA KajbllUd W HATpUs C BOJOW (BO3MOXKHO
WCIIOJIb30BAaHNWE BHJIEOMATEPUAIOB); MCCIEOBAHUE CBOWCTB KECTKOM
BOJIBI; POIECCA TOPEHUS Keje3a B KUCIOPoie (BOZMOXKHO HCTIOIB30BaHNE

BI/I,Z[COMaTCpI/IaJ'IOB); MMPU3HAKOB IPOTCKAHUSA KAaUCCTBCHHBIX peaxunﬁ Ha




4.1

4.2

WOHBI (MarHusi, Kajblius, adroMuHMs, nuHka, xeneza(ll) u sxenesza(lll),
meau(ll); HaOmoneHne W OomMCcaHWE TPOIECCOB OKPAIIMBAHHUS TUIAMEHHU
WOHAMHM HATPHUS, Kamus ¢ Kajdblusd (BO3MOXHO HCIIOJIH30BAHHE
BUICOMATEPHAJIOB); HCCIeIOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHIA
QTIOMHUHUS ¥ THIPOKCHJIA [IMHKA; PEIICHHE SKCIICPUMEHTAIBHBIX 33/1a4 TI0

TeMe «BakHelre MeTamuibl U UX COSTUHEHUS»
XUMHUS U OKpY’Karollas cpena

HoBble wmarepuasnibl M TexHOnOruu. BemectBa U marepuaisl B
IIOBCCIHEBHOM JKWU3HM 4elnoBeKa. XMMHA U 370poBbe. be3omacHoe
UCTIOJI30BaHUE BEHIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBast momorb

IIpHU XUMHYCCKHUX OXKOr'aX U OTPABJICHUAX

OCHOBBI  3KOJIOTMYECKOM TI'paMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHUE
okpyxaromet cpeapl IIJIK. Ponb XuMuM B pElIEHHH SKOJOTMYECKHUX
npo6usieM. [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (YrOJlb, IPUPOIHBIH a3,

HE(TB), MPOTYKTHI UX MEPEPabOTKH, UX POJIb B OBITY M MIPOMBIIUICHHOCTH

4.3

XUMHUYECKUN HKCIIEPUMEHT: H3y4deHHue OoOpaslloB MaTepuajioB (CTEKIO,

CIIIaBbI MCTAJJIIOB, ITIOJIUMCPHBIC MaTepI/IaJ'ILI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon

NMpPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi HA OCHOBe
PIoC

1

IIpencraBnenue:

11

0 TI03HABAEMOCTH SIBIICHUI MPHUPOJIBI, TOHUMaHUE OOBEKTUBHON
3HaYMMOCTH OCHOB XHUMHMYECKOM Hayku Kak obiactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA O0IIEeH KyIbTYPhI U
IIPAKTUYECKOW  ACATEIBHOCTH  4YEJIOBEKa B YCIOBMAX
COBPEMEHHOro OOIIecTBa; MOHMMAaHUE MeCTa XHMHUU Cpeau

APYrux €CTCCTBCHHBIX HAYK

1.2

(o) Hay4YHBIX METOAaxX IIO3HAaHUs, B TOM HHUCIIC
OKCIICPUMCHTAJIBHBIX M TCOPCTHYCCKHUX MCTOJAaX HCCICAOBAHHA
BCIICCTB n HN3YyUCHUA XHUMHUYCCKUX peaxunﬁ; YMCHHC
HUCIIOJIb30BaTh MOACIM OJIA 0O0BSICHEHUS CTPOCHUA aTOMOB U

MOJIEKY

13

0 cbepax mnpodecCHOHATHHOM JEATETHPHOCTH, CBS3aHHBIX C
XUMHUEH M COBPEMEHHBIMHU TEXHOJOTMSMH, OCHOBAaHHBIMH Ha
JOCTUKEHUSIX XUMUYECKON HAayKH, YTO MO3BOJIUT 00yJaroluMes
paccMaTpuBaTh ~ XMMHIO Kak chepy cBoed  Oymymiei
npoeccuoHaIbHOM  IeATENbHOCTH M CHENIaTh OCO3HAHHBIN
BBIOOp XMMMH KakK HPOQHIBHOTO INpenMeTa MpU Hepexoie Ha

YPOBEHB CPEJIHET0 00IIeTro 00pa30BaHUs

2.1

Biianenne cuctemMoil XMMHUYECKUX 3HAHUN M YMEHUE IPUMEHSITh

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:

BOKHEHIINE XUMHYECKUE MMOHATHS: XUMHUYECKUN DIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CJOXKHOE BEIIECTBO, OHOPOHAS
U HEONHOPOJHAs CMeCh, OTHOCHUTCIbHBIC  aTOMHas U

MOJICKYJISIpHasd MacCCbl, KOJIMYCCTBO BEHIECCTBA, MOJIb, MOJIApHAasA




2.2

Macca, MOJISIPHBIM OOBEM, OKCHJ, KHUCIIOTa, OCHOBAHHE, COJb
(cpenHsisl), XUMUYECKasl peakiusi, Peaklui COeTUHEHUS, PEaKIH
Pa3NIoKEeHUs, PeaKklMy 3aMEeIICHUs, Peak OOMEHa, TEIIOBOM
3¢ deKT peakiuu, 3K30- U SHIOTEPMUYECKHE PEaKliu, PacTBOp,
MaccoBasi 10JIs1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MacCOBas
JI0JI1 M IIPOLIEHTHAs! KOHLIEHTpAlMs BELECTBA B PacTBOpE, SAPO
aToMma, DJIGKTPOHHBIA CIIOM aToMa, aTOMHasi OpOWTallb, PaJnyC
aTOMa, BAJIEHTHOCTb, CTENEHb OKHCJICHMS, XUMHYECKAas CBS3b,
3EKTPOOTPHUIIATEILHOCTD, MOJSIPHAS U HETIOJISIpHAST KOBAJIGHTHAs
CBSI3b, MOHHAsl CBfA3b, METAJUIMUECKAs CBS3b, KpUCTAILIMYECKas
peméTka (aToMHasi, MOHHAs, METa/NIM4yecKas, MOJIEKYJIsIpHas),
WOH, KATUOH, aHUOH, OJJIGKTPOJUT U  HEIJIEKTPOJIHT,
ANEKTPOIUTUYECKAs IUCCOLMALUS, pEaKMM HOHHOTO OOMEHa,
OKHUCIJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUU, OKHUCIUTENb U
BOCCTAHOBUTENb, OKHCICHHE U BOCCTAaHOBJIEHUE, 3JIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMbIe M HEOOpaTHUMbIE PEaKlIvy,
CKOPOCTb XMMHUYECKOM peakumu, karammsarop, [IJIK, xopposus
METaJJIOB, CILJIaBbI

OCHOBOIIOJIararolye 3aKOHbl XMMHUH: 3aKOH COXPAHEHUsI MACChl,

nepuoanueckuid 3akoH /.M. MenzaeneeBa, 3aKkOH NOCTOSTHCTBA

COCTaBa, 3aKOH ABOTaPO

2.3

3.1

TEOPUM XUMHH: aTOMHO-MOJIEKYJSIDHAs TEOpHUs, TEOopus

SHCKTpOHHTquCKOﬁ JAUCCOoMann
Brnanenune ocHoBaMHM XHUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

YMEHUE NPaBUIBHO HCIOJIb30BATh M3YyYEHHBIE BEIIECTBA U
MaTepuaisbl (B TOM YHCIE MUHEpaJbHbIE yI0OpEHUs, METAIIIbI U
CIUIaBbI, TPOAYKTHI TepepabOTKH MPHUPOAHBIX HCTOUYHUKOB
YIJIEBOJIOPOAOB (YIJisA, TPUPOJHOTO Taza, HepTH) B OBITY,
CEJIbCKOM XO35IMCTBE, HA MPOU3BOJICTBE U MOHUMAHUE 3HAUCHUS
KHUPOB, OEIKOB, YIJIEBOJOB JJI OpraHM3Ma YellOBeKa; YMEHHE
MPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUYECKUX MTPOLIECCOB HA

OpraHM3M YeJIOBeKa U OKPYXKAIOIIYIO IPUPOAHYIO CpPELy

3.2

YMCHUEC HWHTCTPUPOBATH XHUMHYCCKHUC 3HAHUA CO 3HAHUAMU

JpYTruX y4yeOHBIX MPEAMETOB




3.3

HaJIW4ue OmbITa paboThl C  Pa3IUYHBIMH  HMCTOYHHUKAMH
uHdpopMaud TO XUMHHM (Hay4dHass U HAyYHO-TIOMYJSpHAS

JAUTepaTypa, CJI0BapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATh I/IH(bOpMaI_II/IIO O BCIICCTBAX, UX
IpeBpaliCHUAX W IPAKTUYCCKOM INIPHUMCHCHHU HW YMCHHUC

WCIOJIB30BATh €€ ISl pELICHUs] y4eOHO-TI03HABATENbHBIX 33124

Bnagenune ocHOBaMH MOHATHIHOIO aImapara i CUMBOJINYECKOTO
A3bIKa XUMHH JUIS COCTaBJCHUS (HOpMYyJT HEOpPraHMYECKUX
BELIECTB, YPABHCHMM XUMHUYECKMX PEaKIHi; OCHOBAMH

xumudeckoit HomeHknatypsl (IUPAC u TpuBuansHOM)

YMeHnue  oOBSACHATH  CBA3b  IIOJIOKEHUS  DJIEMEHTa B
[lepruoguueckoil cucTeMe C YHCIOBBIMH XapaKTEPUCTHKaMU
CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa,
of0I1ee 4MCIO0 3JIEKTPOHOB), Paclpe/ieieHueM 3JIEKTPOHOB I10
SHEPreTUYEeCKUM YpPOBHSM aTOMOB IMEPBBIX TPEX MEPUOJIOB,

KaJIusa U KaJIbIIUA

[IpencraBnenre O NEPUOAMYECKOM 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB (pannyc aToMa,
JIEKTPOOTPHULIATENBHOCTE), MPOCTBIX MU CIOXKHBIX BEIIECTB OT
MOJIOKEHUs 3yieMeHToB B Ilepuoanueckoil cucreme (B MalbIX
NepuosiaXx U TJIaBHBIX MOATPYNIAax) M 3JIEKTPOHHOTO CTPOEHHUS

aToMa

YMmenue knaccuuuupoBarh:

7.1

XUMHNYECKHUE 3JICMCHTBI

7.2
7.3

8.1

HEOpPraHUYECKHE BEIIECTBA
XUMHUUYECKHE PEAKIIUN
YMeHuE Onpeneiarh:

BaJICHTHOCTb M CTCIICHb OKHCICHHA XHMHUYCCKUX OJJICMCHTOB,

3apsiT HOHA

8.2

8.3

BHJI XUMUYECKON CBSI3M U THUIl KPUCTAJUIMYECKOW CTPYKTYpPHI B
COCIMHEHUSX
XapakTep cpelbl B BOAHBIX pPacTBOpax BEHIECTB (KHUCIIOT,

OCHOBaHMM)




8.4

OKHCJIHNTECIIb 1 BOCCTAHOBUTCIIb

9 YMeHue XxapakTepu3oBaTh (GU3MUECKHE U XUMUYECKUE CBOMCTBA:
MPOCTBHIX BEUIECTB (KHCIOPOA, 030H, BOJIOpOA, rpadut, anmas,
9.1 KpeMHUH, a3ot, docdop, cepa, XJIOp, HATPHA, KaTui, MarHui,
KaJIbLIUH, aIFOMUHUH, JKeJIe30)
CIIO)KHBIX BEIIECTB, B TOM YMCJIE UX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJI, CEPOBOJOPOJI, OKCHJIBI U TUIPOKCHIBI
metamwioB I-1IA rpynn, amomunaus, meau (1), muaka, sxenesa (Il
9.2 u ), okcugwsr yrnepoma (Il u 1V), xpemuus (IV), azora u
dochopa (Il u V), ceper (IV m VI), cepuucras, cepnas,
a30THCTas, a30THasA, pochopHast, yroibHas, KpEMHHEBAsI KUCIIOTa
1 X COJIN)
MPOTHO3UPOBATh U XapaKTepU30BaTh CBOWCTBA BEIIECTB B
9.3 3aBHUCHMOCTH OT MX COCTaBa M CTPOCHUS, IPUMEHEHHE BEIICCTB B
' 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb MPOTEKAHUSA
XUMHYCCKHX TPEBPAIICHUN B PA3IMUHBIX YCIOBUIX
10 YMeHUE COCTAaBJIATh MOJICKYJSIPHBIC W WOHHBIC YPaBHCHHS
peaxkuuii, B TOM 4YHCIIe!
10.1 peakiuii HoHHOro oOMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKITHIl
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHue BEIYUCIATh (TPOBOUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MaCCOBYIO JIOJTFO XUMHUYECKOTO JIEMEHTA B COCTMHCHHUH
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XMMHUUYECKUX PEAKIMi U HAXOTUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WM MPOTYKTOB pEaKInu
12 Bnanenue (3HaHme OCHOB):




12.1

12.2

OCHOBHBIMH METOAAMU HAay4YHOTOo TO3HaHUsA (HAOIIOACHUE,
W3MEpEeHHUe, OJKCIEPUMEHT, MOJEIUPOBAHUE) MpPU H3YyUCHHUH
BEIIECTB M XUMHUYECKUX SIBJICHUH; yMeHHE C(HOPMYIHUpPOBATH

po0JIeMy U MPEAJIOKUTh MYTH €€ perIeHUs

Oe30macHoM pa6OTBI C XMMHUYCCKUMH BCUICCTBAMU, XHUMHYECKOU

MOCY/I0ON U JIaOopaTOPHBIM 000pyIOBaHUEM

12.3

mpaBwiaMd  0Oe30macHOro  oOpamieHusi ¢ BelIeCTBaMH,
KCIIO0Jb3YEMBIMU B TOBCEAHEBHOM KU3HU, IPABUIIAMH TTOBEACHUS
B LEIIX cOepeXeHHs] 30pOBbS U OKpPYKAIOIIEH MPHUPOIHOM
Cpelnbl; MOHMMaHUE Bpena (OMacHOCTH) BO3JCHCTBUSA HA KUBBIC
OpPraHU3MBbI OMpeNeIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIEHUS U

IpeaAOTBPAILICHUA UX BPCIAHOI'O BO3IICfICTBPI$[

13

131

Hamume MMPAKTUICCKUX HAaBBIKOB IIaHUPOBAHUA u

OCYHICCTBJICHHS CICAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB:

HU3YyUYCHUC U  OIIUCAHUC (I)I/I3I/IIICCKI/IX CBOJCTB BCIICCTB,
O3HAaKOMJICHHUE C (1)I/ISI/I‘~I€CKI/IMI/I U XUMHWYCCKHUMU ABJICHUSIMU,
OIIBITBI, WJIJTFOCTPUPYIOIIUC IMPU3HAKU NPOTCKaHUA XUMHYCCKUX

peakuuii

13.2

H3yYeHHE CIIOCOOOB pa3fieicHHs CMeCe

13.3

13.4

13.5

13.6

MOJy4YeHHE KHUCIOPOAAa M WM3Y4YEHUE €ro CBOWCTB; IMOJy4YEHHE
BOZIOPOJIa M U3YUYEHHE €70 CBOICTB; OJy4YE€HUE YTIEKNCIIOrO rasza
U U3Y4YEHHE €ro CBOMCTB; IOJIyUeHHE aMMHUaKa U U3Y4YEHHUE €ro

CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOM 10

paCTBOPéHHOFO BCIICCTBA

MPUMEHEHHE  WHAMKATOPOB  (TakMyca, METHIOpaHXka M
dbenondTanenna) Uil ONpeneNieHUs XapakKTepa Cpenbl B

pacTBOpax KUCIOT U menoyen

HUCCIICAOBAHNEC M OIIMCAHHC CBOMCTB HCOPraHN4YCCKUX BCIHICCTB
Pa3IMYHbIX KJIACCOB;, HU3YUYCHUC BSaHMOHeﬁCTBHﬂ KHUCIIOT C
MCTajljlaMu, OKCHaaMH MCTaJIJIOB, PpaCcTBOPUMBIMU u
HEPACTBOPHUMBIMHA OCHOBAaHUSIMU, COJISAIMH, IIOJIYUCHHUEC

HEPAaCTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OAHOro mMeETajlia




13.7

APYTUM U3 PACTBOPA COJIM; UCCIIEI0BAHUE aM(OTEPHBIX CBOMCTB

TUAPOKCUIOB aJIFOMHUHUA U TUHKA

PEIICHUE DJSKCICPUMCHTAJIBHBIX 3alad II0 TEMaM: «OcHOBHEIC
KJIaCChl HCOPTaHUYCCKUX COGHHHGHHﬁ)); ((3JI€KTpOJII/ITI/I‘ICCKa$I
JUucconuanus), «BakHelmue HeMeTauIbl U UX COCAUHCHUA»,

«Baxuelnme MeTayIbl U KX COEOUHEHUS)

13.8

14

141

14.2

XUMHAYECKHE OSKCIIEPUMEHTHI, WILIIOCTPUPYIOIIUE TPU3HAKA
MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEAKITHH
Ha TIPUCYTCTBYIOIIME B BOJHBIX PAaCcTBOpaxX HWOHBI: XJIOPHI-,
Opomua-, womua-, cyiabdar-, docdar-, kapOOHAT-, CHIHKAT-
AQHWOHBI, THJIPOKCUI-UOHBI, KATHOHbl aMMOHHS, MAarHHS,
KaJIbIIMS, aTIOMUHUS, kene3a (2+) u xenesa (3+), menu (2+),

LMHKA
YmMmenue:

OpCACTaBJIATL PE3YJIbTAThI 3KCIICPUMCHTA B (1)opMe BBIBOOB,
J0Ka3aTcIbCTB, I‘pa(bI/IKOB u Ta6JII/III W BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

YCTaHABJINBATb CBA3HU MCXKAY  pPCaJIbHO Ha6J'IIO)IaCMBIMI/I
XUMHUYCCKUMH SABJICHUAMU U IIpoHeccaMu, IMPOHUCXOAAIINMU B
Makpo- U MHKPOMHPE, 0OBACHATH MMPUYINHBI MHOFOO6pa3I/I$I

BCIICCTB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

Yucrtsie BemecTBa U cMecu. CrocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI M MOJICKYIJIBI. Xumudeckue d3jeMeHThl. CHUMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.
Xumuaeckas (bOpMy.]'Ia. BajeHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB.

CreneHp OKUCICHUS

1.4

1.5

3aK0OH IIOCTOSHCTBAa COCTaBa BCIICCTB. OTHOCHUTENbLHAsA aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIdpHas Macca. MaccoBas m0JIsI XHMHYECKOI'O

3JICMCHTA B COCANHCHHUHU

KomuuecTBo BemecTtBa. Monb. MosnsspHas macca. MoJisipHbIii 00bEM ra3oB.

BzanmocBs3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6

du3nyuecKkne 1 XUMAYECKUE IBIICHUS. X MMHYISCKAs pCaKkuus u e€ IIPU3HAKH.
3aKoH COXpaHCHHUA MACChI BCIICCTB. XUMHYECKHE YpaBHCHU

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH " HepI/IO,[[I/I‘ICCKaH CUCTEMA XUMHNUYCCKUX DJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. lleproauyeckas cucreMa XMMUYECKHAX 3JIEMEHTOB
J.W. Mengeneesa. Ileproasl u rpynmsl. @U3N4ECKHUil CMBICIT IIOPSAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIMIbI AJIEMEHTA

2.2

2.3

Crpoenue aromoB. CocTaB aroMHbIX dAnep. M30Tonbl. DIEKTPOHBI.
CtpoeHue »dJIEKTPOHHBIX O0O0JOYEK aTOMOB TMeEpBBIX 20 XUMHUUYECKHX

aneMeHToB llepuoanyeckoii cucrems! .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XMMHMUYECKHX AJIEMEHTOB IMEPBBIX
TpEX MEPUOJIOB, Kanus, KaJTBITHS (pammyca aTOMOB,
3IEKTPOOTPULATENBHOCTH, METAITTMYECKUX U HEMETAINIMYECKUX CBOMCTB) U
X COCOWHEHWH B COOTBETCTBHHM C TOJIOXKEHUEM DJJIEMEHTOB B

HCpHOHH‘-ICCKOfI CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BeniecTBa




3.1

Xumnueckasi cBs3b. KoBaneHTHas (moyispHas U HEMOJSPHAs) CBS3b.
DNEeKTpOOTPULIATEIbHOCTh XMUMHYECKUX 3JE€MEHTOB. MoHHas CBA3b.

Meramuueckas CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTALTMYECKON PEIIETKY U BUA

XUMHUYECKOH CBI3U

Baxueimue MMPEACTAaBUTECIIN HEOPTaHUYCCKUX BCHICCTB. Hemeranner n ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX COCIMHEHUI: OKCHIIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIC, amdoTepHbIe) u
Hecoseo0pa3yromye; OCHOBaHHH (IIENTOYN U HEPACTBOPUMBIE OCHOBAHUS);
KHUCJIOT (KUCIIOpOJICOIepkKAle U OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

4.3

4.4

@u3NYeCKue M XMMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIIOB:
BOZIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

du3nYeCKre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB: JIUTHS,
HAaTpus,  KaJus, Mardus W KajbUWs,  QJIIOMHUHHUA,  JKeJe3a.

DAEKTPOXUMHUUECKHUH Psi/I HAIPSHKEHUN METAIIOB

duznueckue M XHMHUYECKHE CBOMCTBa BOOOPOIHBIX COE€IUHEHHUI

HEMETAJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOI0OPO/Ia, aMMHAKa

4.5

4.6

dusnyeckre 1 XUMUIECKHE CBOUCTBA OKCHI0B HeMeTaiioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(lV).
[TonydeHre OKCHI0B HEMETAIIJIOB

Xumnueckue cBoiictBa okcuoB: MetawioB |A—IIIA rpymm, nuaka, mequ(ll) u

xemne3a(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

4.7

XUMHYECKHE CBONCTBA OCHOBAaHWUA W aM(OTEPHBIX TUAPOKCHIOB (Ha
puMepe TUAPOKCHIOB allFOMUHUS, Kene3a, IMHKa). [lonyueHne ocHoBaHUM

1 aM(pOTEPHBIX TUIAPOKCUIIOB

4.8

4.9

Ob6mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJIHOM,
CepOBOJOPOAHOM, CEPHUCTOM, CEPHOI, a30THOH, (hocPopHO, KpeMHHEBOIA,
yronbHON. OcoOble XMMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpHON 1

a30THOM KHCIOT. HOHY‘-IeHI/Ie KHUCJIOT

OOme xuMUYeckue cBoiicTBa cpennHux coeil. [lomydyenue coneit




4.10

411

[Tonydenue, cobupanue, pacro3HaBaHue BOJIOPOAA, KHCIOPOIa, aMMHAKa,
YTJICKHCIIOTO Ta3a B JIA0OpaTOpUu

HOJ'Iy‘lCHI/IC aMMMakKa, CCpHOfI M a30THOH KHCIIOT B IIPOMBIIIJICHHOCTH.

OO61mue crocoObI MOTYyYeHUST METAIIOB

412

5.1

5.2

I'enetnueckas cBA3b MCXKIY KilaCCaMHU HEOPTaHUYCCKUX COC,I[I/IHGHI/Iﬁ
XuMmudeckue p€akuuu

KJ'IaCCI/I(l)I/IKaI_II/IH XHUMHYCCKUX peaKI_[I/Iﬁ II0 pas3JIMYHBIM IIpU3HAKaM: IIO
YUCIY M COCTaBy Y4YACTBYIONIUMX B PpCaKIMUHU BCIICCTB, IIO TCIIJIOBOMY

3(1)(1)CKTy, 10 U3MEHEHHUIO CTEIICHEH OKHUCIICHUS XMMHYSCKHUX 3JIEMESHTOB

TemnoBoii 3¢ heKkT XUMUYECKOW peakIui, TEPMOXUMHUUYECKUE YPAaBHEHHSI.

DK30- U 3HJI0TEpMUYECKUE peakuuu. TepMOXUuMUYECKIE YpaBHEHUS

5.3

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pPCaKknuu. Oxkucnurenu u
BOCCTAaHOBHUTCIIN. Hpoueccm OKHUCJICHHA 1 BOCCTAHOBJICHUA. BHCKTpOHHBIﬁ

0aaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEaKIUU

5.4

5.5

Teopus  2JIEKTPOIUTHYECKOW  Aucconmanud. KaTHOHBI, aHWOHBI.
DNEKTPONUTBl U HEAIEKTPOIuThl. CHIbHBIE W CIAa0ble 3JIEKTPOJIUTHL.

CreneHp QUCCOLUAIIIA

Peakuuu wMOHHOTO obMeHa. YciaoBHSA IMPOTCKAHHA peaKuHﬁ HMOHHOT'O

oOMeHa, MOJIHbIE U COKpAIll€HHbIE HOHHBIE YPaBHEHUS pEeaKIIUi

XHMHS ¥ OKpYXarolas cpeaa

6.1

BemecTtBa u MaTepuasbl B MOBCEIHEBHOM JKM3HU 4YesloBeKa. be3omacHoe
HCIOJIb30BAHUE BELIECTB U XUMHUECKUX PEaKUUil B 1abopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXaromend cpeabl (KUCIOTHBIE TOXKIIH,
3arpsi3HEHHUE MOYBbI, BO3lyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPaIIEeHUs
[IpenensHas gomycrumas koHueHtpamus seuiects (IIJIK). Ponp xumun B
pelIeHNH HKOJIOTHYECKUX MpobieM. YcuieHue napHUKOBOro 3¢ddexra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ota, ocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN
B OBITY, METUIIMHE, TPOMBIIINIEHHOCTH U CETTLCKOM X03stiicTBe. [[pumenenue
METAJIJIOB M CIUIaBOB (CTallb, YYT'yH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH HX coeauHeHud. [loHsTHEe O KOppO3WH METaJUIOB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UU




[TpupoHbIe UICTOUHUKHU YTIIEBOAOPOAOB (YTroyib, IPUPOJHBIN Ta3, HEPTH),

o4 MPOAYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIECHHOCTH
[epBOHaYasbHBIC TIOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCAMHEHUSIX
6.5 yriepona (MeTaH, 9TaH, ITWIEH, alETWICH, ATAaHOJ, TIIMICPHH, YKCYCHas
' kuciota). [loHsTHE O OMOJOTMYECKH BaKHBIX BEIIECTBaX: XHUpaxX, OeNKax,
YIJIEBOJIAX — M UX POJIH B )KU3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) TOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM

JOKYMEHT NoArnnMcAH
QJIEKTPOHHOW NOAMUCHLIO

CepTudpukat: 029DA87A0043B2D5904C629AB18C3BAF20
Bnageneu: CbIMEBA MAPUA BANIEPLEBHA
[LencreuteneH: ¢ 11.12.2024 no 11.03.2026
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