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®denepanpHas paboyass mporpamMma Mo ydyeOHOMYy mpenmery «Xumwus» (0a30BbIN

ypoBeHb) (mpenMeTHass o0macTh «EcTecTBEeHHO-HAy4HBIE TPEIMETH») BKIOYACT
MOSICHUTENIBHYIO  3alMCKy, COJepKaHue OOY4YeHHUs, TUIAHHPYEMbIe PE3yJIbTaThl
OCBOCHHS TMPOTPaMMbI IO XHUMHH, TEMAaTHYECKOE TUIAHMPOBAHWE, IEepeUCHb
(kogudukaTop) pacmpeleNeHHbIX [0 KjiaccaM MpPOBEpsieMbIX TpeOOBaHUU K
pe3ynbTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
o0pa30BaHUs U DJIEMEHTOB COJIEPKaHUSI TI0 XUMHUHU, TMepeueHb (KoauQuKaTop)
NpoBepsieMBbIX  TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTelbHOM
IpOrpaMMBbl OCHOBHOTO OOIIIET0 00pa30BaHUs U JIEMEHTOB COACPIKAHMS 10 XUMUHU.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma nmo XMMUM Ha ypOBHE OCHOBHOTO oOHIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
OporpaMMbl  OCHOBHOrOo o0miero oOpa3zoBaHusi, mpexactaBieHHbix B DPI'OC
00O, a Takxke Ha ocHOBe (eaepanbHON paboyelt MpPOrpaMMbl BOCIUTAHMUS U C
y4eTOM  KOHLIENUMU  NpernojaBaHus  ydeOHOro  mpeamera  «XUMHUS» B
oOpasoBaTebHbIX opranuzanusix Poccuiickoit @exnepanuu.

[Iporpamma 1o XuMHUHM pa3padoTaHa C ULEIbI0 OKAa3aHHs METOJWYECKOW ITOMOIIH
YUUTENIO B CO3JJaHUH padoyeil mporpaMmsl o yueOHOMY IIPEIMETY.

[Iporpamma 1Mo XWMUU JaeT MPEJACTaBICHUE O IENsIX, OOIIe cTpareruu oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYAIOMIMXCS CPEeACTBAMH  Yy4eOHOTO IpeaMmeTa,
YCTaHABIMBAET  00s3aTEIbHOE  MPEIMETHOE  COJAEpXkKaHue, MpeaycMaTpUBaEcT
pacmpesieneHde ero mo KiaccaM M CTPYKTYPUPOBaHHUE IO pas3jiesiaM U TeMaMm
nporpaMMbl MO  XUMHH, OINpEJEIsieT KOJUYECTBEHHBbIE U  KAaYECTBEHHbIC
XapaKTEPUCTUKU COACPKAHUSA, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh HW3YYEHUS
XUMHUHU C YI€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEH O0O0yYaroniuxcs, OINpeesisieT BO3MOKHOCTH
npeaMera s peanu3aluu  TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOIO oOmIero oOpa3oBaHuUs, a
Takke TpeOOBaHMI K pe3yibTaTaM OOy4YeHUS XMMUU HAa YPOBHE LieJIed HU3y4YeHUs
peaIMeTa U OCHOBHBIX BUJIOB y4e€OHO-II03HABATEIBHOM IEATEIbHOCTH 00y4YaroIIerocs
110 OCBOEHUIO YU€OHOTO CO/ICPKAHMSL.

3HaHUE XMMUU CIY>KUT OCHOBOW 11 (POPMUPOBAHUSI MUPOBO33PEHUs 00yUaroIerocs,
€ro MpPEACTABICHUNA O MaTepUaIbHOM E€IWHCTBE MHpPA, BAXHYK pOJIb HUIPAIOT
dbopMupyemMble XHMHUEW MNPEICTaBICHUS O B3aUMONPEBPALICHUIX SHEPIHUH U 00
SBOJIIOLMM BEIIECTB B NPHUPOAE, O NYTAX peleHus TIIo0anbHbIX IpodseM
YCTOMYHMBOTO  Pa3BUTUSA  YEJIOBEYECTBA  —  CBIPEBOW,  JHEPrETUYECKOU,
MUIIEBOM U 9KOJOTHYECKON 0€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEH JMJii caMoOpa3BUTUS M (POPMUPOBAHUS

KyJIbTYpbl ~ JIMYHOCTH, €€ o0med W  (PyHKIMOHAaJbHOH  TIPAMOTHOCTH;



BHOCUT BKJaJ, B (OPMUPOBAHUE MBIIIJICHUS M TBOPYECKUX CIOCOOHOCTEMH
oOy4Jaronmxcsi,  HaBBIKOB KX  CaMOCTOSATENbHOM  y4yeOHOW  JIeATeIbHOCTH,
OKCIIEPUMEHTAIBHBIX M  HMCCIENOBATENIbCKUX  YMEHHUW,  HEOOXOAUMBIX  Kak
B MTOBCEJHEBHOM KU3HU, TaK U B IPO(PECCHOHATILHOMN AESITeIbHOCTH;

3HAKOMMUT CO CeU (KON HAYYHOTO MBIIICHHUS, 3aKJIaJbIBAET OCHOBBI LIETOCTHOT'O
B3IJIsiJa HA E€IMHCTBO IMPHUPOABI U YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTAllOM
B ()OPMHPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Yy4arOIUXCS;

CHO0CcOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYUYHBIM
3HaHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTMYECKOE 00pa30BaHHE
00yYarOIIUXCSI.

Jlanubpie HampaBieHHWs B OOyYE€HHH XUMHUU O0OECIEUMBAIOTCS CIEnUu(UKOit
coziepkaHusl y4eOHOTO MpeAMETa, KOTOPBIN SABIISIETCS MEJAroruuecku ajanTUPOBAHHBIM
oTpakeHneM 0a30BOM HAYKH XMMHUHU Ha OTPEICTICHHOM 3Talle €€ Pa3BUTHUS.

Kypc xumMum Ha ypoBHE OCHOBHOro 00IIero o00Opa3oBaHMs OPHEHTHPOBAH
Ha OCBOEHHME OOYYAIOIIMMHCS CHUCTEMbl NEPBOHAYAJIBHBIX MOHSITHH XHMHH, OCHOB
HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX MOHITHI OpraHu4YecKon
XUMUHU.

CrpykTypa coJepKaHHsli MpOrpaMMbl IO XUMUK C(OPMHpPOBaHa Ha OCHOBE
CUCTEMHOT0 NOAX0/a K ee n3yueHuto. Coaep:kaHue CKIIabIBAETCs U3 CUCTEMBI TOHATUI
0 XMMHYECKOM 3JIEMEHTE M BEUIECTBE M CHUCTEMBI MOHATHH O XUMHUYECKOM pPEAKLUU.
OOe 3Tu cuCTEMBl CTPYKTYpHO OpPIraHM30BaHbl IO MPUHLHUITY MOCIEA0BATEIBHOIO
pa3BUTHA 3HAHHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepnognueckoro 3akoHa JI.11. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMUH;

YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOHU CBSI3U;

peCTaBICHUN 00 3JEKTPOIUTUYECKON AUCCOLMALIMM BEILIECTB B pACTBOPAX.

Teopernyeckue 3HaHUSI pacCMATPUBAIOTCS Ha OCHOBE SMIMPUYECKH MOJTYyYEHHBIX
Y OCMBICJIEHHBIX (paKTOB, pa3BUBAIOTCS MMOCIEA0BATEIBLHO OT OJHOTO YPOBHS K APYTOMY,
BBIMOJNHASL ~ (QYHKUMHM OOBSICHEHHS W  TMPOTHO3UPOBAHUS  CBOWCTB, CTPOCHUSA
Y BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHHUS U MTOIYYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHUe MpOorpaMMbl MO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS
0 XMMHMYECKOW COCTAaBJISIONIEM HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOMU
IPUPOABI, HEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHHUIO U METOJIaM ITO3HAHHUS B HAyKe.
N3ydyeHne XuMuu MPOUCXOAUT C IPUBJICUCHUEM 3HAHUM U3 paHee U3yYeHHBIX YUECOHBIX
npeaMeToB: «Okpysxaronuii Mup», «buonorus. 5—7 knacce» u «dusnka. 7 Kiaccey.

[Ipy M3yyeHUM XUMHUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUNA OCHOB XMMHUYECKOU
HAayKd Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOW JesTeNbHOCTU
YeloBeKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya Y4eOHOIo
npeaMeTra COCTOMT B (DOPMHUPOBAHMM CUCTEMBl XMMHUYECKMX 3HAHUN — Ba)KHEHUIIUX
(akToOB, MOHATUN, 3aKOHOB U TEOPETHUUYECKUX IMOJIOKEHUH, JOCTYNHBIX 0000IIEeHUI
MHUPOBO33pPEHUYECKOr0 XapaKTepa, sA3blKka HAyKH, B MPUOOLIEHUU K HAyYHBIM METOJAM



MO3HAHUSA TPU H3YYEHUW BEIIECTB M XUMHUYECKUX peakiuuii, B (QopMUpPOBaAHHUU
U Pa3BUTHM TO3HABATEIbHBIX YMEHUM M WX NPUMEHEHUH B Y4eOHO-TIO3HABATEIHLHOMN
U y4eOHO-HMCCIEOBATENbCKON  AESITENIbHOCTH, OCBOCHUM TpaBWil  0€30MacHOro
oOpalleHus ¢ BelIeCTBaMU B OBCEIHEBHOM KU3HHU.

[Ipy u3yyeHMM XMMHHM Ha YpPOBHE OCHOBHOIO 0O0IEro 00pa3oBaHUs BaXKHOE
3HaYEHUE MPUOOPENIH TaKHUE LI, KaK:

(opmMupoBaHue MHTEJJIEKTYaIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K €aM000pa30BaHMUIO, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPHUHSTHIO PEIICHU,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM >KU3HU;

HAIPaBJICHHOCTh OOyYEHMs] HA CHCTEMAaTUYeCKOe MPUOOIIEHHE OOYYarOIIMXCS
K CaMOCTOSITEIbHOM MO3HABATENbHON NIEATENbHOCTH, HAyYHBIM METOJaM IO3HAHMS,
(bOopMUPYIOUTUM MOTHUBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

obecrieueHue yclIOBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YYaIOIIUMHUCS OTbITA
Pa3HOOOpa3HOW JESATeNIbHOCTH, IO3HAHUS W CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMITETEHIMM ), UMEIOIIUX YHUBEPCATbLHOE 3HAUCHUE ISl Pa3JIUYHBIX BUJIOB
JeSITEIbHOCTH;

dbopmupoBaHue oOiel (yHKIIMOHATBHON M €CTECTBEHHO-HAYYHOM IpaMOTHOCTH,
B TOM YHUCJIE YMEHHUIA OOBSICHSTH U OIICHUBATH SBIICHUS OKPYXKAIOIIIETO MUPA, UCTIONIb3YS
3HAHUS W OMbBIT, MOJYYEHHbIC MPU U3YYEHUH XUMHUH, MPUMEHSITh UX MNPHU PEUICHUU
mpo0JieM B MOBCETHEBHOM KU3HU U TPYAOBOH JCATEIHHOCTH;

dbopMupoBanue y oOyYarOmMXcsi TYMaHUCTUYECKUX OTHOIIEHWUW, MOHUMaHUS
[EHHOCTH XHUMHYECKUX 3HAHMM Ui BBIPAOOTKM SKOJOTUYECKH I€JIeCO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOM NIEATEIBLHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/10POBbS
Y OKPYKaIOIIEW TPUPOTHON CPEIbL;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CHOCOOHOCTEH K  CaMOKOHTPOJIIO
¥ CaMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOdUIis U HAITPaBICHHOCTU JJaJIbHEUIIIEro 00yYeHUsI.

OO1mee YMCIO YacoB, PEKOMEHIOBAHHBIX IS M3y4eHHs XuMuU, — 136 dYacos:
B 8 kimacce — 68 yacoB (2 yaca B HeJent0), B 9 kimacce — 68 dacoB (2 yaca B HEACHIIO).



COJAEPKAHUE OBYYEHMUSA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHUE OHATUSA

[IpenmeTr xumuu. Posib XuMHM B )KU3HU YeTOBEKa. XUMHUS B CUCTEME HayK. Tena
1 BenecTBa. @u3nyecKue CBOMCTBA BEIIECTB. ATrperaTHoe COCTosiHUE BenlecTB. [lonsThe
0 MeToJax Mo3HaHusi B xumuu. Uucteie BemectBa u cMmecu. CrnocoObl paszjeneHust
CMeEcCeH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE ANEMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThle U CHOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumnueckast ¢Gopmyna. BaleHTHOCTH aTOMOB XHUMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemecTB. OTHOocuTenbHAss aroMHas Macca. OTHOCHTEIbHAS
MOJIEKYJIApHas Macca. MaccoBasi JOJIsI XUMHAYECKOTO JIEMEHTA B COCIMHEHNH.

KommuecTBo BemecTBa. Monbs. MonsipHas macca. B3auMocCBsI3b KOJIMUECTBA, MACCHI
U 4YuclIa CTPYKTYPHBIX €IMHHI] BemecTBa. PacdeTsl 1o ¢GopmylaM XHUMHYECKHX
COCJIMHEHUM.

DU3UYECKHE U XUMUYECKUE SIBJICHUSA. XUMHUYECKasl peakius U €€ MPU3HaKU. 3aKOH
COXpaHEHHUSI MaccChl BEIIECTB. XUMHYEeCKHe ypaBHeHMs. Kinaccudukamus XMMUYECKHX
peaknuii (CoeMHEHMS, Pa3JI0OKEHNS, 3aMEeIIEHUsI, 0OOMEHA).

Xumuueckuil IKCnepumeHm:

3HAaKOMCTBO C XHMHYECKOH IIOCY/IOW, TpaBWJIaMd paboTel B Jaboparopuu
U TpreMamMu oOpalieHusi ¢ JabOpaTOPHBIM OOOpPYJOBAaHHEM, M3YyUYECHHUE U OIHCAHUE
¢bu3nUecKX CBOMCTB 00pa3lioB HEOPraHWYECKUX BEIIECTB, HAOIIOJECHUE (PU3MUECKHUX
(TIaBJIeHHE BOCKA, TastHHE JIbJa, pacCTUpaHUE caxapa B CTYIKE, KHTICHUE W KOHACHCAIINS
BOJIbI) W XUMHYECKHX (TOPEHHE CBEYM, MPOKAIMBAHWE METHOW IPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KHUCIIOTOW) SIBICHUW, HAONIOJACHHWE M ONMHCAHHWE MPHU3HAKOB
NPOTEKAHUSI XUMHUYECKHX pPEakuil (pa3lokeHHue caxapa, B3aMMOJICHCTBHE CEpHOM
KUCJIOTHI C XJOpuaoM Oapwsi, pasnoxenue ruapokcuna menu (II) mpu nHarpeBanum,
B3anMO/IelicTBHE kene3a ¢ pacTtBopoM coiu meau (II), m3ydenne ciocoboB pasaeneHus
cMeceld (C TIOMOIIBIO MarHuTta, (UIBTPOBAHWE, BbIAPWBAHUE, JTUCTHIUISAIINS,
xpomarorpadusi), MPOBEeICHNE OYNUCTKH TOBAPECHHOHN COJH, HAOMIOJCHUE W OTHCAHHE
pe3yIbTaTOB TPOBEACHHUS OIBITa, WUTFOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl,
CO3/IaHHE MOJIENIEeH MOJIEKYI (ITapOCTEPKHEBBIX ).

Ba:kHeilimme npeacTaBuTe I HEOPraHUYECKUX BelllECTB

Boznyx — cmeck razos. CoctaB Bo3ayxa. Kuciopoa — 35eMeHT U mpocToe BEMECTBO.
Haxoxjaenue kuciopoaa B npupoje, GU3ndecKrue U XMMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenue xkuciaopoaa. CrnocoObl TOJYYEHHsS] KHUCIOpOJa
B JIabopaTopud U MPOMBINUIEHHOCTH. KpyroBopor kuciopoga B mnpupojae. O3oH —
aJUIOTPOITHAS MoaU(pUKaLUS KHUCIIOpOa.



TennoBoi 3h(HEKT XUMUYECKONW PEAKIUU, TEPMOXUMHUYECKHUE ypaBHEHHS, DK30-
U DHAOTEPMHYECKHUE peakiuuu. TOIUMBO: yroib M MeETaH. 3arps3HEHUE BO3.yXa,
yCHUJIEHHE NMapHUKOBOTO 3 dexTa, pazpylieHne 030HOBOTO CIIOSI.

Bopopon — snemeHT M mpocTtoe BemiecTBo. HaxoxaeHuwe Boaopoaa B NPUPOJIE,
bu3uYecKkre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCcOoObl noiaydeHus. KucaoTsl
Y COJIN.

MousipHbIii 00BeM Ta30B. PacdeTsl Mo XUMUYECKUM yPaBHCHHSIM.

®usnueckue cBorcTBa Boabl. Boga kak pactBopurens. PactBopsl. HackieHHsie
Y HEHACBIILIEHHBIE pACTBOPHI. PACTBOPMMOCTH BEHIECTB B BOJIE. MaccoBas 10715 BEIIECTBA
B pacTtBope. XuUMHUUECKHE CBoMcTBa BOJbl. OcHOBaHUs. Poyib pacTBOpOB B IpHpOIE
U B KU3HU 4esnoBeka. KpyroBopoT BOJbl B HpUpPOJE. 3arpsi3HEHUE MPUPOJHBIX BO/I.
OxpaHa ¥ OYKCTKA TPUPOIHBIX BOJ.

Knaccuduxanuss Heopranmdeckux coeauHeHuid. Oxcuapl. Knaccudukarus
OKCHJIOB: coJjieoOpa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHsbIe)
U HecosieoOpasyromue. HoMeHnknatypa okcu1oB. ®u3ndeckue U XUMHUYECKUE CBOMCTBA
okcuaoB. [lonydyeHnue oKCuIoB.

OcHoBanusi. Knaccudukaius OCHOBaHU: IIEJI0YM U HEPACTBOPUMbBIE OCHOBAHUS.
Homenknarypa ocHoBanui. ®OH3WYeCKME M XMMHYECKHE CBOWCTBA OCHOBAaHHM.
[TonydyeHne OCHOBaHMIA.

Kucnotel. Knaccudukamus kucnor. Homenkmarypa xkucior. Dusndeckue
Y XUMUYECKHE CBOMCTBA KUCJIOT. Psim aktuBHOCTH MeTasuioB H.H. bekeroBa. [lonyuenue
KHCJIOT.

Conu. HomeHnkiaTypa comnen.

dusnyeckue U XUMHUYECKUe cBoMcTBa coisiel. llomydenue conen.

['eHeTnueckas CBI3b MEXIY KJIIACCAMH HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii skchepumenm:

KayeCTBEHHOE OIPEACIICHHE COJAEpPkKAHUS KHUCIOpOJAa B BO3JyXe, IOIY4YEHHE,
coOMpaHue, pacrno3HaBaHWE€ M H3YyYEHUE CBOMCTB KHUCJIOPOJA, HAONIOACHUE
B3aMMOJICHCTBHSI BEWIECTB C KHUCIOPOJAOM M YCIIOBHSI BOBHUKHOBEHUS M IPEKPAILICHHUS
ropeHus (mokapa), 0O3HaKOMJIEHHE C 00pa3llaMd OKCHJIOB M ONHCAHHE WX CBOMCTB,
HoJTyYyeHHe, coOMpaHue, paclo3HaBaHWE U H3Y4YEHHE CBOMCTB BOAOpOJa (ropeHue),
B3auMojelcTBue Bogopojna ¢ okcuaoM Meau (II) (Bo3MOXHO HCIONIB30BaHUE
BUJEOMATEPUAIIOB), HaONIOJeHWE 00pa3lloB BEIIECTB KOJUYECTBOM |  MoJb,
UCCIIEJOBAHUE OCOOEHHOCTEW pPAaCTBOPEHUS BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIIEHHONM MAaCCOBOM J0JIEW paCTBOPEHHOI'O BELECTBA,
B3aUMO/ICHCTBHE BOJBI C METAUIaMU (HATPUEM U KaJlbIIeM) (BO3MOXHO UCTIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCIEIOBAaHUE OOpPa30B HEOPraHUYECKUX BEIIECTB Pa3IUUHbIX
KJIACCOB, HAONIOJIEHUE W3MEHEHUsS OKPAacKd HMHIAUKATOPOB B pacTBOpax KHUCIOT
¥ [ienouei, nzyueHue B3aumo ieiicteus okcuna meau (1) ¢ pactBopom cepHO KUCIOTHI,
KHCIIOT C METaJUIaMH, pEeaKkUWil HeWTpalu3alud, MOJIYyYeHUE HEepPaCTBOPHUMBIX
OCHOBAaHMI, BBITECHEHHE OJHOIO MeETaula JAPYTMM W3 pPacTBOpa COJM, PELICHHE



AKCIICPUMEHTAJIBHBIX 3a/Ja4 10 TeMe «BaxHeWmme KIacCchl HEOPraHUYECKUX
COEJIMHECHUI.

IMepuoguyeckuii 3akoH u Ilepuoguueckasi cucreMa XUMHUYECKHX 3JIEMEHTOB
A.N. MengeneeBa. CrpoeHue aromMoB. XHUMHYECKAsl CBsA3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE PeaKIUNU

[lepBble MOMBITKK KiIacCU(PUKALMM XUMUUYECKUX 3jieMeHTOB. [loHATHEe O rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAILIbI, TAJIOT€HbI, UHEPTHBIC
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3ytoT aM(PpOTEPHBIEC OKCUABI U THAPOKCHUJIBI.

[lepuonnueckunn 3akoH. Ilepuoamyeckas cucremMa XUMHUYECKUX DJIEMEHTOB
1. Mengeneea. Koporkonepuoanas u jiiuHHonepuoanas ¢opmel [lepuoandeckoi
cucreMbl xuMuueckux aaneMeHToB [[. M. Menneneesa. [leproael u rpynmbl. @uzndeckui
CMBICJI IOPAJIKOBOTO HOMEPA, HOMEPOB NIEPHOJIA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DiekTpoHbl. CTpoeHwue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBbiXx 20 xuMuyeckux siaemeHToB [lepuoanueckoi
cucrembl JI.MI. MeHneneeBa. XapakTepuUCTHKa XUMHYECKOIO JJIEMEHTAa II0 €ro
nojioxkenuto B [lepunoanueckou cucreme /[.1. Menneneena.

3aKOHOMEPHOCTA U3MEHEHUA paaudyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUTMYECKUX M HEMETAUIMYECKUX CBOWCTB IO rpynmnaM M Iepuoiam. 3HayeHUeE
[lepuonnueckoro 3akoHa u IlepHoaUUecKOW CHUCTEMBI XUMHYECKUX 3JEMEHTOB
JUISL pa3BUTHS HayKu U NpakTuku. [[.M. MenaeneeB — yueHbId U rpaKJaHNH.

Xumuueckast cBs3b. KoBasieHTHas  (monsipHass M HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUUECKHUX JIEMEHTOB. MIOHHAsI CBS3b.

Crenenb okucnenus. OKHUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Ipormeccsl
OKHCJIEHUS M BOCCTAHOBJIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit sxcnepumenm:

U3y4YeHHEe OO0pa3IoB BEHIECTB METAVIOB U HEMETaUIOB, B3aUMOJICHCTBHE
THAPOKCHAA IIMHKAa C pPacTBOpaMH KHCJIOT | IIeNoYeid, IPOBEJCHUE OIIBITOB,
WUTFOCTPUPYIOIIUX TMPUMEPhl OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEaKivili (ropeHwue,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mesicnpeomemmnuie ceasu

Peanuzanmst MeXnpeaMETHBIX CBSI3€M NpPU HM3y4YEHUMHM XMMUM B 8§ Kjacce
OCYIIIECTBIISIETCS Uepe3 UCII0JIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHITHH, TaK
U TIOHATUH, SABJSIOIIUXCA CUCTEMHBIMM [UIl OTHEIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOTO LUKJIA.

OO01111e ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIN (akT, runoresa, Teopus, 3aK0H,
aHaln3, CHUHTE3, KIacCU(pUKaLusi, I[EePUOJUYHOCTb, HAOIIOJEHUE, HKCIEPHUMEHT,
MOJEIUPOBAHNUE, U3MEPEHUE, MOJIENb, SIBICHUE.

®usuka: Marepus, aroM, JIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIWJ, HU30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKHH 3apsi, BEIIECTBO, TEJIO, O0OBEM,
arperaTHoe COCTOSIHME BEIIECTBa, Ta3, (pU3MYECKHe BEIUYMHBI, CIUHUIBI U3MEPEHMUS,
KOCMOC, IUTAHETHI, 3BE3/BI, Comnnue.



buonorus: dotocuntes, Apixanue, ouocdepa.
I'eorpadus: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE TOPOJBI, TOJE3HEIC
UCKOTIaeMbI€, TOTUIUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakuus

[lepuonnueckuii 3akoH. lleproauyeckass cucTeMa XHMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CrTpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HU3MEHEHUHU CBOICTB
XMMHUYECKUX AJIEMEHTOB IEPBBIX TPEX IMEPUONOB, KAIMSA, KaJbLUs U HUX COCIAUHEHUU
B COOTBETCTBUHU C MOJIOKEHUEM DJIEMEHTOB B [Iepnoanyeckoi cucTeMe U CTPOEHUEM UX
aTOMOB.

CrpoeHue BemecTBa: BUbl XUMUYECKON CBSI3U. THIIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHMOCTh CBOWCTB BEHIECTBA OT THUMNA KPUCTAUIMYECKOM pEIIETKH U BHAA
XVMHUYECKOU CBSI3H.

Knaccudukanuss m HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHUE
CBOICTBA BEUIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHU,
TEHETUYECKAsl CBS3b HECOPTaHMYECKUX BEILIECTB.

Knaccudukanuss  XUMUYECKMX  peakluuMid MO0  pa3iMYHbIM  MNpPHU3HAKAM
(Mo 9MCIy W COCTaBy Y4YacCTBYIOIIUMX B PEAKIMM BEIIECTB, MO TETUIOBOMY d(deKTy,
M0 W3MEHEHUIO CTETNEeHEH OKHCICHUS XUMHUYECKHX OJJIEMEHTOB, IO OOpPaTHMOCTH,
[0 YYaCTHIO KaTaln3aTopa). JK30- U HSHIOTEPMUYECKHE PEAKIHNH, TEPMOXUMHYECKHE
YpaBHEHUSI.

[lonsitTue o0 ckopocTH XUMHYecKoW peakuuu. [loHarue 00 00paTUMBIX
U HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHsATHE O TOMOT€HHBIX U TEeTEPOTCHHBIX
peakuusax. Ilonstme o karanuze. IloHATHE O XMMHYECKOM  PaBHOBECHU.
@DaKTOpbI, BIUSAIONIME HA CKOPOCTh XUMHUYECKON PEAKIUM U MOJOKECHUE XUMHUYECKOTO
paBHOBECHSI.

OKuCIUTENbHO-BOCCTAHOBUTEIIHHBIE peaxkuuu, 3JIEKTPOHHBIN OaaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENBbHOMN peakuuu. COCTaBIeHNE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBHUTEIJIbHBIX PEAKIIUIA C UCTOIb30BAHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopust 3NEKTPOJUTHUECKON AUCCOIMALUU. JIEKTPOJUTHI U HEIIEKTPOJUTHI.
Kartvonsl, aHuoHbl. MexaHU3M OUCCOLMALIMM BEIIECTB C PA3IUYHBIMU BHIAMHU
xuMHu4eckon cBsizu. Crenenb aucconuanuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakiiuu moHHOro oOMeHa. YCIIOBUS MPOTEKaHUS pPeakluuid HOHHOTO OOMEHa,
MIOJIHBIE Y COKPAILlCHHbIE MOHHBIE YpaBHEHUsI peakuuii. CBOMCTBA KUCIOT, OCHOBaHUMI
U COJIeH B CBETE MPECTABICHUN 00 3JIEKTPOIUTHYECKON aucconuanui. KauecTBeHHbIE
peakunu Ha UOHbIL. [IoHSATHE O TUaPONIU3E COJIEH.

Xumuueckuil skchepumenm:
O3HAKOMJICHUE C MOJICTISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETaLIoB (TpaduTa 1 anmasa), CIOKHBIX BEIIECTB (XJIOpHIa



HATpHsI), UCCIIEIOBAHNE 3aBUCUMOCTU CKOPOCTU XUMHUYECKOW PEaKiluy OT BO3JACUCTBUS
pa3auYHbIX (HAKTOPOB, HCCIEIOBAHUE dJICKTPOIPOBOAHOCTH pPAaCTBOPOB BEIIECCTB,
nporecca TUCCOLMAIMU  KHUCIIOT, Imenodedl u colieil (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATCPHUAJIOB), MPOBEJACHUE OIBITOB, WLIIOCTPUPYIOIMIMX MPU3HAKK HPOTECKAHHMSI
peakiuii HOHHOro oOMeHa (oOpa3oBaHUE OCajiKa, BBIJICTICHUE ra3a, 0Opa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOIIMX IMPUMEPHI OKHCIHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHHe, pEaKIMU PA3TOKEHUS, COCTUHCHUS), pACIO3HABAHWE HEOPTaHUICCKUX
BEIIECTB C MOMOIIHI0 KAYECTBEHHBIX PEAKINil HAa HOHBI, PEIICHNE SKCTIEPUMEHTATBHBIX
3ajau.

HemeTaJuibl M X COeTUHEHUSI

OO1mas xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
cteneHu okucieHus. CTpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BEILIECTB — I'aJIOTEHOB.
XUMHUYECKHE CBOWCTBa Ha TMpUMEpe Xjopa (B3aUMOJCHCTBHE C METAJUIaAMH,
HEMETAJUIaMH, IiesodamMu). XiaopoBoaopoa. ConsiHasi KUCIIOTa, XUMHUUECKHUE CBOMCTBA,
HOJTyYeHHe, IpUMEHEHMe. [[eficTBIE XJIopa U XJIOPOBOJOPOAA Ha OpPraHU3M YEJIOBEKA.
Baxnenme Xa0puabl U UX HaAXO0XKJICHUE B IIPUPOJIE.

O61as xapakrepuctuka 31emMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOESHMS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

Crpoenrie 1 (PU3MYECKUE CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOAA U CEPBHL.
AoTponHbIE MOAU(DUKALMH KHUCIOpPOJa W Cepbl. XUMHUYECKHE CBOMCTBA CEPBI.
CepoBomopoJ, cTpoeHue, (pU3nYecKkue M XUMHUYecKHe cBOicTBa. OKCHUIIBI Cepbl Kak
NOpPEICTaBUTENN KUCIOTHBIX OKCHAOB. CepHas KucCiOTa, (PU3NYECKUE M XHUMHUYECKHUE
CBOCTBA (00IIME KaK MPEJCTAaBUTENS Kilacca KUCIOT U crienupuieckre). XUMUIECKUe
peakuuy, Jiexaliie B OCHOBE NMPOMBIIIIEHHOTO CcI1oco0a MOJYyYEHHUs] CEPHOM KUCIIOTHI.
[Tpumenenue. Conu CEpHOM KHUCIOTHI, KAueCTBEHHas peakuusi Ha Cylb(aT-HOH.
HaxoxneHue ceppl M €€ COEOUHEHMM B MpHUpojae. XHUMHUECKOE 3arps3HEHHE
OKpYXarolel cpeibl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIU, 3arpsi3HEHHUE BO3lyXa
U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBpaICHUS.

O61as xapakrepuctuka 3nemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS! aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHWE B TpHUpPOAC, (PHU3UUYECKHE H XHUMUYECKHUE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMHAK, €ro (U3NYECKUE U XUMHUYECKHE CBOICTBA,
NOJIy4YE€HHE u IpUMEHEHHE. Conu aMMOHUS, ux dusnyeckue
U XUMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHass peakiusi Ha HOHbI aMMOHMSL.
A3OTHasi KUCIIOTa, €€ MOoJyueHue, PU3NYecKue U XMMHUECKHE CBOMCTBa (00IIue Kak
IpeCTaBUTENs Kacca KUCIOT U cnenuduieckue). Vcnonp30BaHne HUTPATOB U COJEH
aMMOHHUSI B KAaueCTBE MHHEPAJIbHBIX YAOOpeHHH. XHMHUYECKOE 3arps3HEHHE
OKpY’KaIoIllel CpeJlbl COEANHEHUAMHU a30Ta (KMCIOTHBIE JT0KIH, 3arpsi3HEHNE BO3/yXa,
MOYBBI M BOJIOEMOB).

®docdop, amiorpornHbie Moaudukauuu ¢Gochopa, QUINUECKHE U XUMHUUYECKUE
corictBa. Oxcuna docthopa (V) u dochopras kucnora, GU3NIECKHE W XUMUYCCKUE



cBoiicTBa, monyudeHue. Hcnonb3oBanue ¢ochaToB B KAYECTBE MHUHEPAIBbHBIX
yI00peHUui.

O6mas xapaktepucTtuka 31eMeHToB | VA-rpynmel. OcOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEPHBIC CTEIICHN OKUCIICHUS.

Yrnepos, ammoTponHble MOAU(PHUKAIINH, PACTIPOCTPAHEHHUE B IPUPOIE, GU3NUECKUE
U XUMHYecKue cBoicTBa. Ancopbuusi. KpyroBopor yriaepona B mnpupoje. Oxcuibl
yraepoaa, ux Gu3ndecKnue U XMMHUYECKHUE CBOWCTBA, IEHCTBHE HA JKWBBIC OPTAHU3MBI,
MOJIYyICHHE W TPUMEHEHHE. OKOJOTWYECKHe TMPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumoresa 17106ambHOTO TOTEIUICHUS KIIMMAaTa, MApHUKOBBIA A()QEKT.
VYronbHasi KUCIOTAa U €€ COJIM, UX (PU3NYECKHEe W XUMUYECKHUE CBOWCTBA, MOITYYCHUE
u npumMeHenune. KauecTBeHHas peakuus Ha KapOoHaT-uoHBL. lcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM XO3MCTBE.

[lepBoHauanbHbIE TOHATHS OO0 OPraHMYECKUX BEHIECTBAX KaK O COCJAMHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHJICH, ATaHOJ, TIUIEPUH, YKCYCHAash KHCIIOTa).
[TpupoaHBIC HCTOYHHUKH YTIIEBOIOPOAOB (YTOJIb, IPUPOIHBINA a3, HEPTH), MPOAYKTHI UX
nepepaboTku (0€H3UH), UX POJb B OBITY U MPOMBIIIJIEHHOCTH.

[TonsiTHE O OMOJIOTMYECKN BaXKHBIX BEIIESCTBAX: JKHPaAX, OCNIKaX, YIIIEBOIAX — M UX
pOJI B )KM3HU YeJIOBeKa. MarepuaabHOE €IUHCTBO OPTraHUYCCKUX W HEOPTaHMYECKUX
COEIMHEHU M.

KpemHwnii, ero ¢pu3ndeckne U XMMAYECKHE CBOWCTBA, MOTyYEeHUE W TIPUMEHCHHE.
Coenunenus kpemHus B npupone. Obmme npencraBienus o6 okcune kpemuaus (1V)
U KpeMHueBou kuciore. CHIUKAaThl, WX UCIOJb30BaHUE B OBITY, MEIUIIMHE,
MIPOMBIIINICHHOCTH. BaskHeiie CTpouTebHbIe MaTepUalIbl: KEPaMHKa, CTEKIIO, [IEMEHT,
OetoH, xene300eToH. I[IpoOiembl 0€30MAaCHOTO WUCIHOJIB30BAHUS  CTPOUTEIBHBIX
MaTEpHaJIOB B TOBCETHEBHOM KU3HHU.

Xumuyeckui 3Kcnepumenm:

U3y4YeHHEe O0Opa3llOB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISIHOM KHUCIOTHI,
IIPOBE/ICHUE KAUYE€CTBEHHBIX PEAKIUN Ha XJOPUA-HUOHBI M HAOIIOJIEHHWE MPU3HAKOB HMX
IPOTEKAaHMs, OMBITHI, OTPaXKaKIIUe (PU3NYECKHE M XMMHUYECKHUE CBOWCTBA TaJIOT€HOB
U HUX COEIUHEHUN (BO3MOXKHO MCIOJb30BAHUE BHJIEOMATEPHAIOB), O3HAKOMJICHUE
c oOpasuaMu XJOpHUIIOB (TaJOTE€HUAOB), O3HAKOMIJICHHE C OOpas3llaMH Cepbl U €€
COEIMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BHJIEOMATEPUAIIOB), HAOIIOIEHUE ITpoLiecca
00yrJIMBaHUsI caxapa Moj ACMCTBUEM KOHIICHTPHUPOBAHHOW CEpHOM KUCIIOTHI, U3YyUEHUE
XUMHUYECKUX CBOMCTB pPa30aBICHHOW CEpHOW KHCIOTHI, MPOBEACHUE KauyeCTBEHHOM
peakuuu Ha cynbGhaT-uOH U HAONIOJEHUE MpPHU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHUE
¢ (Qusnueckumu cBoicTBaMHM a3zora, ¢ochopa U HX COCAMHEHUU (BO3MOXKHO
UCIIOJIb30BAaHUE BHJEOMATEPHANIOB), 00pa3uaMu a30THBIX U (HOCHOPHBIX YIAOOpEHHIA,
NoJIyueHHe, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMHaKa, MPOBEJCHUE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHHUA U pocdaT-uOH W U3ydeHHE MPU3HAKOB UX
IIPOTEKAHMsI, B3aUMOJECHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIJIOTBI C MEABIO
(BO3MOKHO MCIOJIb30BaHUE BUJEOMATEPUAIIOB), U3yUYEHHUE MOJENICH KPUCTALITUMYECKUX



pemieTok anMasa, rpaduta, (QyIiepeHa, O3HAKOMIIGHHE C IPOIECCOM aJIcopOnuu
PacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM IPOTHUBOTa3a,
nojlyueHue, coOupaHue, paclo3HaBaHHE W WM3yUYEeHUE CBOWCTB YIJIEKHCIOTO Trasa,
NIPOBEJICHUE KAYeCTBCHHBIX pEaKIMi Ha KapOOHAT W CHJIMKAT-HOHBI M H3Y4YCHUE
NPU3HAKOB  HMX  MPOTEKaHWs, O3HAKOMJIEHWE C  MPOIYKIUMEH  CHUIMKATHOMN
MIPOMBITNIUICHHOCTH, pEIICHUE DSKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMme «Baxuenmme
HEMETAJUTBI M X COCTMHCHUS.

Mertajuibl 4 MX COeIMHEHUS

OO6mias XxapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHMM HX

nojio)keHusi B [lepuoanueckon cucrtemMe xumuueckux sineMeHToB JI.M. MenneneeBa u

cTpoeHusi atoMoB. CTpoeHHE METAIOB. MeTaminueckas CBA3b M MeTajuIM4ecKas
KpUCTAJUIMYECKasl pElIeTKa. JIEKTPOXUMUYECKUM Pl HANpsDKEHW  METaslIoB.
dusnyecKkre 1 XUMHUYECKHE CBOMCTBA MeTallJI0B. OO0ITHe CIIOCOOBI TTOTyUYEHUsI METAJIJIOB.
[ToHsaTHE O KOPPO3UU METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIITUICHHOCTH.

[[lenounble MeTawibl: TOJOXKEHUE B Ilepuoauyeckol CHCTEME XHUMHYECKHUX
anemeHnTtoB J[.M. MeHneneeBa, CTpoeHHME HX aTOMOB, HAXO0XICHUE B MPUPOE.
dusnueckue M XUMHYECKHE CBOMCTBa (Ha mpumepe HaTpuss U Kamusi). OKcuabl
Y TUJPOKCHUABI HATPUS U Kanus. [ [puMeHeHne Men0uYHbIX METAIVIOB U UX COCIMHEHUN.

[I{erouHO3€MENBHBIE METAIIIIBI MATHAN U KaIbLWN: TTOJNOKEHUE B [lepnoanueckon
CHCTEME XMMHUYECKHX 3JIeMeHTOB J[.11. MeHneneeBa, CTpOEHHE X aTOMOB, HAXOXKJICHUE
B npupoje. Oru3nyeckne U XUMUYECKHME CBOMCTBA MarHus M Kajiblus. BaxnHeumune
COCIMHEHMS KabIHs (OKCHUJ, THAPOKCUM, coyin). KecTKOCTh BOABI M CIOCOOBI ee
YCTpPaHECHHS.

AmoMuHui: mosiokeHue B Ilepuoandeckoil cUCTEME XUMHUYECKHUX DJIEMEHTOB
HA.1. MeHnneneeBa, CTpOE€HME aroma, HaxoxacHue B Tpupone. Duszmueckne u
XUMHUYECKHE CBOMCTBA altoMUHUA. AMQOTEpHBIE CBOICTBA OKCHIAa W THIPOKCHIA
ATIOMUHUSL.

Kenezo: mnonoxenue B Ilepuoandeckoil cHUCTEME XHUMHUYECKHUX DJIEMEHTOB
JAN. MenngeneeBa, CTpOeHME aroma, HaxOoXIeHUE B Ipupone. Dusuyeckue
U XUMUYECcKue cBoMcTBa kene3a. Okcuabl, ruJipokcuibl U conm xenesa (I11) u xenesza
(IIT), nx coctaB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii sxcnepumenm:

O3HaKOMJICHHE ¢ 00pa3llaMy METaJIOB M CIUIABOB, MX (PU3NICCKUMHU CBOHCTBAMH,
U3ydeHHE  Pe3yJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXHO  HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), 0OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJIBIIUSA U HATPHS C BOJIOM
(BO3MOKHO HCIIOJIb30BAHKUE BUICOMATEPHAJIOB), UCCIICAOBAaHHE CBOMCTB KECTKON BOJIBI,
npoiiecca ropeHus xele3a B KUCIopoie (BO3MOKHO UCIIOIb30BAHUE BUICOMATEPUAIOR),
NPHU3HAKOB IIPOTCKAHUS KaUeCTBEHHBIX PEaKIlnii Ha HOHBI (MarHus, KaJbIlns, aJFOMUHUS,
unka, kene3a (1) u xenesa (1), meau (1), HaOmOACHKME W OMHMCAHKME MPOIIECCOB



OKpallnBaHUA INIaMCHHU MOHAMHU HATPHUA, KAJIWA U KaJIbIUsA (BOBMO)KHO HCIIOJIb30BaHUC
BI/II[COMaTepI/IaJ'IOB), HCCJICAO0OBAaHHUC aM(l)OTCpHI)IX CBOMCTB r'mApoKCuaa aJIrOMHUHHA
T'MAPOKCHU A HOHUHKA, PCIICHHUC OJSKCICPUMCHTAJIBHBIX 3aJa4 II0 TEMC «Baxneiune
METAJMJIbI U UX COCANHCHU)).

XuMHA ¥ OKPYKAIOLIAs cpeaa

BemectBa u Marepuanbsl B TOBCEIHEBHOM KW3HU 4elOBeKa. be3omacHoe
UCIIOJIB30BaHUE BEUIECTB W XHUMHYECKUX peakuuii B ObiTy. IlepBas momorns
IIPY XUMUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpyXkarollel cpenbl (mpeaesbHas JOMyCTUMAS
KoHIleHTpanus: BemecTB (manee — IIJIK). Ponb XuMum B pelieHHH 3KOJIOTHYECKHX
poOIeM.

Xumuyeckuil IKChepumenm:
u3yuyeHue oO0pa3loB MaTepHalioB (CTEKJIO, CIJIaBbl METAJUIOB, IOJIMMEPHBIE
MaTepUaIbl).

Meoicnpeomemmnvie cesa3u

Peanuzanmst MeXnpeaMETHBIX CBSI3€M NpPU HM3y4EHUMM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCITOIH30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHMN, TaK
U TIOHSATUH, SBISIONINXCS CUCTEMHBIMH JUIsl OTHAEIBHBIX TIPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO0mue ecTecTBeHHO-HAYYHbBIC TTOHSATHUS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHsI,
aHaNIM3, CHUHTE3, KiIacCU(pUKALMS, TIEePUOJIUYHOCTh, HAONIOJACHUE, SKCIEPUMEHT,
MOJIETTUPOBAHUE, MU3MEpPEHUE, MOJENb, SIBJICHUE, MapHUKOBBIA 3(PdeKT, TexHomorus,
MaTepUabl.

®duzuka: marepusi, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYIA, SJICKTPUYCCKUN 3apsJl, TPOBOAHUKHU, TOTYIPOBOIHUKH,
TVDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKAsl PEIIeTKa, CIUIaBbl, (U3HUECKHEC
BEJIMYMHBI, €AUHUIBI HM3MEPEHHS, KOCMHYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3JbI,
Connre.

buomorus: ¢dorocuHTe3, apIxaHue, OWocdepa, SKOCHUCTEMa, MHUHEpAJIbHBIC
yI0OpEHUsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPObI, MOJIC3HBIC
HCKOIIaeMbIe, TOTLIMBO, BOJIHBIC peCcypchl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yyeHue XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HamNpaBIIEHO
Ha JIOCTH)KCHHE OOYyYalOUIMMHCS JIMYHOCTHBIX, METAalmpeIMETHBIX U MPEIMETHBIX
pe3y/bTaTOB OCBOEHUS Y4eOHOI0 IpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNIbTATHl OCBOEHUS MPOrPaMMbI OCHOBHOTO 00111ero 00pa3oBaHus
JOCTUTAIOTCS B X0/¢ OOydYeHMs] XMMHHM B €JIMHCTBE Y4e€OHOM M BOCMUTATEIHHOM
JeSITETLHOCTH B COOTBETCTBUM C TPATUITMOHHBIMU POCCUHUCKUMH COLMOKYIbTYPHBIMH H
JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMU, IPUHSITHIMU B 00IIIECTBE MIPABIJIAMU U HOPMaMHU
TIOBEJICHUS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITMATA3AINN
00y4Jaromuxcs.

JImaHOCTHBIC PE3yNIbTATHI OTpa)xkaroT TOTOBHOCTH oOyJaronmxcs
PYKOBOJICTBOBATHCSI CHCTEMOW TO3WTUBHBIX IIEHHOCTHBIX OPHUCHTAIMA W PACIIUPEHUE
OTIBITA JCSATEIHPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuOTHYECKOT0 BOCIIUTAHHSI:

IICHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HaydyHOMY HacJeIdi0, IMOHUMAHMUS 3HAUYCHUS XUMHUYECKOW HAyKu B JKU3HHU
COBPEMEHHOr0 OOINEeCTBa, CIOCOOHOCTH BIAJAETh JIOCTOBEpPHOM wuHpOpMaIuen
O TIePElIOBBIX JIOCTHXKEHUSIX M OTKPBITHSIX MHPOBOM M OTEUYECTBEHHON XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCTIMTAHWS:

NPEICTaBICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX OTHOIICHUI
B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLLIECTBEHHO MOJIE3HOM, yueOHO-
UCCJIEeI0BAaTEIbCKOM, TBOPYECKOM M JIPYTrMX BHJAX JIE€ATEIbHOCTH, TOTOBHOCTHU
K Ppa3HOOOpa3HOW COBMECTHOM JIEATEIHHOCTH TPHU  BBIMIOJHEHUU  Y4EOHBIX,
NO3HABATEJBHBIX 3a/1a4, BBIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUU y4E€OHBIX
IIPOEKTOB, CTPEMJICHHSI K B3aMMONOHMMAHHIO M B3aUMOIIOMOIIM B IPOILECCE 3TOMN
y4eOHON JesITeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEJACHHE U IMOCTYINKH CBOUX
TOBapHILEld C IO3WLHMHM HPABCTBEHHBIX M IIPAaBOBBIX HOPM C YYE€TOM OCO3HAHHS
MTOCJICACTBUM MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

MHUPOBO33DEHUYECKUX NPEACTABICHUA O BELIECTBE M XHMHYECKOW pPEaklUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIIIOIIUX OCHOBY
JUIsl TIOHMMaHMsI CYHIHOCTH HAy4YHOM KapTHUHBI MHpaA, MPEACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3AUMOCBS34X YEJIOBEKa C MPUPOJHON CpeaoH,
0 poiiu XUMUU B NO3HAHUU ITUX 3aKOHOMEPHOCTE;



[I03HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX HA IIOJYYEeHUE HOBBIX 3HAHUU
110 XMMHH, HEOOXOUMBIX JJIs1 O0BSICHEHUS HAOII0AAEMBbIX [TPOLIECCOB U SBJICHUM;

[O3HAaBaTEIbHON, MHMOPMALIMOHHOM M YHUTATEIbCKOW KYJIbTYPBI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEBHON pabOThl ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMH TEXHUYECKUMH CPEJCTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUI;

uHTEpeca K OOYYeHMI0O UM TO3HAaHHIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTHU
U CIIOCOOHOCTH K CaM00Opa30BaHMIO, IIPOEKTHOM U HCCIIE0BATENbCKOM AEATEIbHOCTH,
K OCO3HAaHHOMY BbIOODPY HAaNpaBJICHHOCTH U YPOBHSI 00y4Y€HHUS B JalIbHEHIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHMUSI LEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILEHMS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3/I0POBBIN 00pa3 *KU3HU, OCO3HAHUS MOCIEACTBUIN U HEMPUITHUS BPEAHBIX
OpUBBIUEK (YMOTPEOJICHHS]  aJKOroJisl, HApPKOTHUKOB, KypEHHs), HEO0OXOAUMOCTU
coOMIo/IeHUsT MpaBuJl O€30MACHOCTH MPU OOpALEHWHM C XUMHYECKHUMH BEIECTBAMHU
B OBITY U peagbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS:

MHTEepeca K MPaKTUYECKOMY H3Y4YeHHMIO mpodeccuil M Tpyda pa3iudHOrO poja,
yYBOXCHUE K TPYAY W pe3yiabTaTaM TPYAOBOW ACSITEIBHOCTH, B TOM YHCJIIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUU MO XWMHH, OCO3HAHHOTO BHIOOpa WHIWMBUIYaThLHON
TPACKTOPUM TIPOJIOJDKEHHUST O0Opa3oBaHWS C yYeTOM JIMYHOCTHBIX HMHTEPECOB
U CIIOCOOHOCTM K XWMHHU, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH, YCIENIHON
npoeccCHoHaNbHON NIEATETFHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHH, TOTOBHOCTD
aIarITUPOBATHCS B IPO(ECCUOHATILHOM Cpejie;

6) 3K0JOrMIeCKOro BOCIIUTAHHUS:

AKOJIOTHYECKH 1EeTeCO00Pa3HOTO OTHOLIEHUS K MPHUPOJAEC KaK MCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS, TOHUMAHUS LIEHHOCTHU 3I0pPOBOrO M O€30MacHOTro
oOpaza JKHM3HU, OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (PHU3UYECKOMY
U TICUXWYECKOMY 3/I0POBbIO, OCO3HAHUS LIEHHOCTU COOJIIOACHMS MpaBUil 0€30MacCHOIO
NOBEACHUS MPHU paboTe C BEIIECTBAMH, a TAKKE B CUTYALUSIX, YTPOKAIOIINX 3OPOBbIO
U )KU3HU JTI0JICH;

CIOCOOHOCTH NPUMEHATh 3HAHUS, T[OJy4yaeMble TMpPU HU3YYEHUH XHUMHH,
JUISL PEIIEHUs 3a7a4, CBS3aHHBIX C OKPYXKAOIIEW NPUPOJHOM CPENOM, IOBBIIICHUS
YPOBHSI 3KOJIOTMYECKOM KyJIbTYpPbl, OCO3HAHMSI TJI00AIBHOTO XapaKTepa 3KOJOTHYECKUX
npo6JieM U IMyTel UX peleHus MoCpeICTBOM METOI0B XUMUU;

AKOJIOTHYECKOTO MBILIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHKAaTHUBHOM U COI[MAJIbHOMN MTPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATHI

B COCTaBe METanpeJMETHBIX  Pe3yJIbTaTOB BBIJICJISIIOT ~ 3HAYMMBIE
Ul (popMUpPOBaHMST MUPOBO33PEHUSI O0IIICHAYYHBIE MMOHATHS (3aKOH, TEOPHSsl, IPUHITHII,
runoresa, (akT, CUCTEMA, MPOIIECC, HIKCIIEPUMEHT U JIPYroe), KOTOPbIE HUCIOIb3YIOTCS



B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETax U MO3BOJSIOT HA OCHOBE 3HAHHUM U3 ITHX
npeaMeToB (opMUpOBATH MPEJCTABICHUE O IIEJIOCTHOM HAy4YHOW KapTUHE MHUPA,
U yHUBEpCaJbHbie y4ueOHbIC JEWCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
pEryJIATUBHBIE), KOTOpBIE 00ecreynBaT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YYEOHOMN IS TEIbHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
ba3oBble Jlornyeckue 1eMcTBU:

YMEHUE HUCIIOJIB30BATh IPUEMBI JOTUYECKOTO MBIIUICHHS NPU OCBOEHUU 3HAHUWM:
pPacKpbIBaTh CMBICII XUMUYECKUX MOHSTHHN (BBIIEIATh UX XapaKTEpHbIE IMPU3HAKH,
YCTAHABJIMBATh B3aMMOCBSI3b C JPYTMMHU TOHSTHSIMH), HCIOJIb30BATh IOHATHUSA
JUIsl OOBSCHEHUS] OTHENIbHBIX ()AKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS M KPUTEPUU
JUIsl KJacCU(UKAMUM XUMUYECKUX BEIIECTB M XMMUYECKHX PEaKIUil, yCTaHABIMBATh
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3Y4YEHUs, CTPOUTH JIOTMUECKHE
paccyxiaeHusi (MHAYKTHBHBIE, JEAYKTHUBHBIE, [0 aHAJIOrMH), MPOBOJUTH BbIBOJbI
Y 3aKJIIOYCHUS;

YyMEHHE TOPUMEHATh B  IpoLEcce  MO3HaHUS  MOHATUSA  (NpeAMETHbIE
U MeTalpeMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIEIH, UCIOJIb3yEMblE B XHMHH,
npeoOpa3oBbIBaTh HIMPOKO IMPUMEHSEMbIE B XHMHUHU MOJIEIbHBIE MPEJCTABICHUS —
XUMUYECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYecKas (hopmysa U ypaBHEHUE XUMUYECKOU
peakuuy — MpHU PEIIeHUH Y4eOHO-TTO3HABATENIbHBIX 33/1a4, C YYETOM 3THX MOJEIbHBIX
IIPEACTABICHUNA BBISABILITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE INMPU3HAKU H3Yy4aEMBIX
O0OBEKTOB — XMMHYECKHUX BELIECTB M XHUMHYECKUX PEAKLH, BBISBIATH OOLIUE
3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHBIE CBSA3M M NPOTUBOPEYUS B H3Yy4AEMBIX
IIPOLIECCAX U SIBJICHUSX.

ba3oBble ucciieoBaTe/bCKue 1eiCTBUA:

YMEHUE MCIIONIb30BaTh IIOCTABICHHBIE BOINPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHHUA, a TaK)XK€ B KauyeCTBE OCHOBBI JJs1 (JOPMHPOBAHHUSA TUIIOTE3bI MO MPOBEPKE
IIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

OpUOOpPETeHHE ONbITa MO [UIAHUPOBAaHUIO, OpPraHu3alud ¢  [POBEACHUIO
YUEHUYECKHUX IKCIIEPUMEHTOB, YMEHUE HA0JIF01aTh 32 XOJJ0M IPOLECCA, CAMOCTOATEIBHO
POrHO3UPOBATH €r0 Pe3ybTaT, HOPMYIUPOBATH 0OOOIIEHHS U BBIBOIBI IO PE3yJIbTaTaM
IIPOBEJICHHOI'O OIbITa, UCCIIEI0BAHUS, COCTABIIATh OTUET O IPOJEIIAHHOM padoTe.

Pabora ¢ ungopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATH U UHTEPIPETUPOBATH MHPOPMALIHUIO PA3TUYHBIX
BUJIOB M (OpM TNpeliCTaBlICHUS, MOJIYYAEMYI0 W3 Pa3HbIX HCTOYHHKOB (HAY4YHO-
nomyJsipHas JUTepaTypa XUMUYECKOTO COJAEpKaHUs, CIPABOUYHbIE MMOCOOUS, PECypCHI
WuTepHera), KpPUTHYECKHM  OLEHUBATh MNPOTUBOPEUYMBYI0 U  HEJAOCTOBEPHYIO
uH(pOpMaILINIO;



YMEHHE TPUMEHATHh pa3Iu4yHble METOJbl M 3alpoChl MpPU TOHCKE U OTOOpe
UHGOPMAITUU U COOTBETCTBYIOIINX TAaHHBIX, HEOOXOMUMBIX JIJISl BBITIOJIHEHHUST YIeOHBIX
¥ TI03HABATEIbHBIX 3a/]ad OMPEJCICHHOTO THITA, NMPUOOPETEHUE OMbITa B 00JaCTH
UCIIOJIB30BaHUS ~ WH(OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBJIAQJCHUE
KYJIbTYPOU aKTUBHOTO HCIIOIH30BaHUS PA3TMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSTEIIEHO
BBIOMpATh ONTHUMAIBHYIO (GOpPMYy TMpEeNCTaBICHUS HHPOPMAIMA W HWILTFOCTPUPOBATH
peraemMbie 3a1a4r HECTIOKHBIMUA CXEMaMU, JuarpaMMaMu, IpyruMu popmamu rpapuku
¥ UX KOMOWHAIIUSMU;

yMEHHE  WCIOJb30BaTh W  aHAIM3UpPOBAaTh B TMpolecce  yueOHOH
U HCCIIENOBATEIbCKON ACSITCIIBHOCTH WHOOPMAITUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO3SHCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIECH MTPUPOIHOM CpEebI.

KomMMyHuKaTHBHBIC YHUBEPCAJbHbIE Y4eOHbIE JeHCTBHUSA:

YMEHHE 3aJaBaTh BOIMPOCHI (B X0j€ auanora W (WiIM) TUCKYCCHHU) TIO CYIIECTBY
o0cyx1aeMoi TeMbl, (POPMYJIUPOBATH CBOM MPEATIOKEHHUSI OTHOCUTENIBHO BBITIOJIHEHHUS
MPEJIOKEHHOM 3a7a4;

NPUOOPETCHNE OMBITa TPE3CHTAIMU PE3yJbTaTOB BBITIOJHEHUS XHUMHYECKOTO
IKCIIepUMEHTa (JTa00paTOPHOTO OIBITa, JA0OpaTOPHON pabOThHl MO MCCIIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH  I[IO3HAaBATEIIbHOU
U UCCIIEIOBATENIbCKOMN JEATENHbHOCTH IPU PELICHUH BO3HUKAIOMINX MPO0JieM HAa OCHOBE
ydeTa OOIIMX MHTEPECOB M COIIACOBAHUS MO3UIUN (00CyXkAeHUsI, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMbI», KOOPIUHAIIUS COBMECTHBIX JIEHCTBUN, OTIPECICHUE KPUTEPHUEB
10 OLIEHKE Ka4eCTBa BBIMOJHEHHOMN pabOThI U APYTHE);

PerynsiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIE TeHCTBUA:

YMEHHE CAMOCTOSITEJIbHO ONpEAesATh 1EIU JEATCIbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISITh, KOHTPOJUPOBATH W TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO
NesITENbHOCTh, BBIOMpAaTh Haubonee >PQGEeKTUBHBIE CNOCOObI pEIIeHUs Y4eOHBIX
M TIO3HABATEIIbHBIX 3374, CAMOCTOSITEJIbHO COCTAaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM aJITOPUTM JIEUCTBUH NPH BBINOJHEHUH 3aJaHUN C YYETOM MOJIYYCHUS
HOBBIX 3HaHMH 00 HM3y4aeMbIX OOBEKTaX — BEIHIECTBAX M PEAKIHIX, OICHUBATH
COOTBETCTBUE MOJIYYCHHOTO pe3yJibTaTa 3asBJICHHOW 1I€JIM, YMEHHUE HCHO0JIb30BaTh
Y aHAIM3UPOBATh KOHTEKCTHI, IIpE/jlaracMbl€ B YCJIOBUHU 3aIJaHUH.

INPEJMETHBIE PE3YJIbTATBI

B cocrtaBe mpeIMeTHBIX pe3yJbTaTOB IO OCBOEHMIO 00s3aTEIbHOTO COAEpPKaHUS,
YCTaHOBJIEHHOT'O JJaHHOW (enepanbHON pabodeil mporpaMMoOM, BBIJICISIOT: OCBOSHHbIC
0o0y4YaronIMMHUCSl Hay4yHblE€ 3HAHUS, YMEHHUS M CIOCOObI JACUCTBUM, crienuuueckue
JUIsL TIPEAMETHOW 005acTH «XUMHS», BHIBlI JEATEIBHOCTH MO MOJYYEHHIO HOBOTO
3HaHUs, €T0 UHTEPIPETALH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B Pa3IMUHBIX Y4eOHBIX
" HOBBIX CUTYyalHsX.



K xonmy oOydyenuss B 8 kiacce y oOydaromerocs OyayT cGOpMHUPOBAHBI
CIEAYIOIINE MPEAMETHBIE PE3YIbTAThI IO XUMHH:

pacKpblBaTh CMBIC] OCHOBHBIX XHUMHUYECKHUX TOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS
U HEOJHOpPOJHAs), BaJIEHTHOCTh, OTHOCHUTEIbHAs aTOMHAs M MOJICKYJSpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBasi JI0JIsl XUMUYECKOTO 3JIEMEHTA
B COCAMHEHUH, MOJSPHBIA 00BEM, OKCHUJI, KHUCIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPULIATETLHOCTh, CTETIEHb OKUCIICHUS, XUMHUECKasi peakius, KiacCcupuKaims
peaKkuuii: peakuu COECIUHEHHUS], PEAKIIUH Pa3JI0KEeHUS, PEAKIIMU 3aMEIICHU s, peaKuu
oOMeHa, 3K30- M SHJIOTEPMUUYECKHE PEaAKIINH, TETII0BOU A (PEKT peakiuu, sapo aroma,
AJIEKTPOHHBIN CJIOW aToMa, aToOMHas OpOMTallb, PaJdyC aToMa, XUMHYECKas CBS3b,
MOJISIPHAsE W HEMOJSpHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J10Jis BellecTBa (MIPOLIEHTHAs! KOHIIEHTPAIIKsI) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U TPUMEHSTH 3TH
MOHSATHUS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJIeHHS (OpPMYJ BEIIECTB
Y YPAaBHEHUN XUMHUYECKUX PEAKLINM;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTECTICHD
OKHCJICHUSI DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAJUICKHOCTh BEIIECTB
K OINpEISICHHOMY KJIacCy COeAuHEeHuN 1o ¢GopMmynaMm, BUJ XUMHUYECKOW CBSI3H
(KOBaJIEHTHAsI 1 MOHHAs1) B HEOPraHUYECKUX COCJIMHEHUSX;

packpsiBaTh cMbIC [lepuoanueckoro 3akoHa /[.M1. MenaeneeBa: 1eMOHCTPUPOBATh
MOHUMAHHUE MEPUOJIUYECKON 3aBHCUMOCTH CBOWCTB XHMHUYECKHUX 3JIEMEHTOB OT HX
noynoxkenusi B Ilepuoanueckoit cucreme, 3aKOHOB COXPAHEHUSI MAacChl BEUIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTaJpo; OMKUCHIBATh
U Xxapakrepu3oBaTh TabnuuHyro Qopmy Ilepuoanueckold CHUCTEMBI XHUMHYECKUX
AJIEMEHTOB: pa3jinyaTh MOHATHS «rJaBHas noarpynmna (A-rpynmna)» U «rno0ovyHas
noarpynmna (b-rpymma)», manple u OOJbINKME TEPHOIBI, COOTHOCHTH OOO3HAYCHUS,
KoTOopble uMeroTcss B Tabmuie «llepuogmdeckass cucreMa XUMHUYECKHX SJIEMEHTOB
JA.N. MenneneeBa» ¢ YHUCIOBBIMUA XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsij sijpa, oOIee YUCIIO JIEKTPOHOB M pacTpeie]IeHUE UX IO
AJIIEKTPOHHBIM CJIOSIM);

KIacCu(UIMPOBATh  XUMHYECKHE  DJIEMEHThI, HEOPraHWYECKHWE  BEIICCTBA,
XUMUYECKUE peakuuu (MO0 YHCIYy M COCTaBy YYAacTBYIOIIMX B PEAKIHUHU BEIECTB,
1o TerIoBoMy h(PexTy);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIINE XUMUUYECKHE CBOMCTBA BEIIECTB PATHIHBIX
KJIaCCOB,  MOATBEpXJasi  ONUCAHHE NpUMEpaMU  MOJEKYISIPHBIX  YpaBHEHHI
COOTBETCTBYIOIINX XUMHUECKUX PEaKIIHil;

IPOTHO3UPOBATH CBOMCTBA BEUIESCTB B 3aBUCMMOCTH OT UX KaUYE€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH TNPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUd B Pa3IMYHBIX YCIOBHUSIX;



BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYKO MacChl BELIECTB,
MacCOBYIO JIOJII0O XMMHUYECKOTO AJIEMEHTa Mo (opMyJie COCIMHEHUS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUUECKON PEAKIINY;

MPUMEHSITh OCHOBHBIE OTEPAIIMU MBICITUTEILHOMN JACSITEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHHE, CHUCTEeMAaTHU3aIMI0, KIACCU(PUKAINIO, BBISIBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€M — IJI1 M3YYCHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAYYHbIE METO/IbI MMO3HAHUS — HAOIOACHUE, U3MEPEHNE, MOICIUPOBAHNE,
HKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

CJIeI0BaTh MPAaBWJIAM IOJb30BAHUS XUMHUYECKOM IMOCYJ0H U J1abOpaTOPHBIM
000py/IOBaHMEM, a TaKXE€ IMpaBwiiaM oOOpallleHHUs] C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMU TI0 BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB IO TIOTYyYEHHUIO
U CcOOMpaHWIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPENECIEHHON MacCOBOW JOJIE pacTBOPEHHOrO BEIECTBA, MJIAHUPOBATH
U MPOBOAUTH XWMHYECKHE SKCHEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB WIENOYEH
Y KHCJIOT C MOMOILbIO MHAUKATOPOB (JIakMyc, peHondTaaent, METHIIOPAHK U JIPyTHUE).

K xonny oOyuenuss B 9 kuacce y oOyuaronierocs OyAyT cpOpMHUPOBaHBI
CHEAYIOIINE IPEAMETHBIE PE3YJIBTATHI IO XUMHHU:

PaCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUH JIIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, IPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHCIICHMs, XUMHUYECKas peakuus, XHMHYECKas
CBS3b, TETUIOBOM 3(P(dEKT peakiu, MOJIb, MOJAPHBIN 00BEM, pacTBOP, AIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALUs, pEaKkUud HOHHOIOo OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMblE peaKIuH,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJIEHUE, AJJIOTPONUS, aM(POTEPHOCTb, XUMHUYECKas CBs3b (KOBAJCHTHAs,
WOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKasl PEelleTKa, KOPPO3Us METAJJIOB, CILUIABHI,
CKOpPOCTh XHMMHMYECKOM peaKkuuu, IMpeaeiabHo npomyctuMas KoHueHtpauus [IJIK
BEILIECTBA,

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHWYECKUX IOHATUN U IPUMEHSATH 3TH
MOHATHS IPY ONKMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCTIOJb30BaTh XHUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJIeHUS (OpMysd BEIIECTB
Y YPAaBHEHUN XMMHUYECKUX PEAKLUN;

ONPENEIATh BAJICHTHOCTb M CTEIEHb OKUCICHHMS XUMHUYECKUX JJIEMEHTOB
B COCIMHEHMIX Pa3JIMYHOIO COCTaBa, IPUHAJJIEKHOCTh BEIIECTB K OINPEIACICHHOMY
KJIaccy coeAuHEeHWH 1o ¢GopMmyiam, BHJI XUMHUYECKON CBs3U (KOBaJIGHTHAs, MOHHAs,
METaJUVINYECKasi) B HEOPTraHWYECKUX COCJIMHEHMSX, 3apsA]] HMOHA IO XUMHUYECKOU
dbopmye, xapakrep cpeibl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COCTUHEHUM, THUIl
KPUCTAJNINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

pPaCKpbIBATH CMBICJI [Tepnoguueckoro 3aKOHa J.N. Menpeneesa
U JIEMOHCTPUPOBATh €ro MOHUMAHKE: ONMCHIBATh U XapaKTEpPHU30BaATh TAOIHUHYIO (popmy



[Teproanueckoil cUCTEMBI XMMHUYECKHX 3JEMEHTOB: pa3nyaTh IOHATUS «IJIaBHas
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)», manbie U OoJbliue
NEPHUOJIbI, COOTHOCUTh 0003HAUEHHUS, KOTOPbIE MMEIOTCS B MEPUOAMYECKON Tabmule,
C YMCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB
¥ 3apsi sIpa, o01Iee Yrucio AIEKTPOHOB U PacIpeie]ICHIE UX TI0 AIEKTPOHHBIM CIIOSIM),
OOBSCHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCTUHEHUI
B IIpE/IENIax MaJIbIX IEPUOAOB U TTIABHBIX MOATPYIII C YYETOM CTPOSHUSI UX aTOMOB;
KIaccu(uIupoBaTh  XMMHUYECKHE  SJEMEHTBhl, HEOPraHMYeCKHWEe  BEIECTBa,
XUMHUYECKHE peakiuu (MO YHCIy M COCTaBY YYAacTBYIOUIMX B PEAKIMU BEIIECTB,
0 TETIIOBOMY 3P PEKTY, IO U3MEHEHHUIO CTETICHEN OKHCIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBAThH) O0IIKME U ClienU(PUUeCKue XUMUYECKUE CBOMCTBA
IOPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPXKJas OMHCAHHE MPUMEPAMU MOJIEKYJISPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIIHIA;

COCTaBJIITh YPAaBHEHUS DIIEKTPOJMTUYECKOW JAUCCOLMAIMM KHCIIOT, IIeN04Yei
U coJeil, TIOJIHBbIE W COKpAallleHHbIe YpaBHEHHUS PEaKlUii MOHHOrO OOMEHa, YpaBHEHUS
peakiui, MOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETHYECKON CBSI3U MEXKIY BEIeCTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA MTOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OanaHca STUX PEeaKiui;

IPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCIMOCTH OT MX CTPOCHUS, BO3SMOKHOCTH
NPOTEKAHUSI XUMUYECKUX MPEBPALLICHUN B PA3IMYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (Popmylie COeIMHEHUS, MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN peaKIuy;

coOoaTh TpaBWiia MOJb30BAHMS XHMHUUYECKOW TMOCYyAOM U J1abopaTOpHBIM
000py/lOBaHMEM, a Tak)Xe IMpaBWwia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU TIO BBITIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OTBITOB TIO MOJIYYCHHIO
U coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOro rasa);

IPOBOJUTH PEAKINH, TMOATBEP)KIAIONIME KAYyeCTBEHHBIH COCTAaB pa3iIMYHBIX
BEIIECTB: PACIO3HABATH OMNBITHBIM IYTEM XJIOPHIAOPOMHUA-, HOAUA-, KapOOHaT-,
docdar-, cunukat-, cyabpaT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS U HOHBI H3yYEHHBIX
METAJIIIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILIECTB;

IPUMEHSATh OCHOBHBIE ONIEPALMU MBICTUTEIbHON NEATEIHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHME, 0000IEHNEe, CHCTEMAaTU3all0, BBIABICHUE MNPUUYUHHO-CIIEACTBEHHBIX
CBSA3EH — N7 M3YYEHHsS] CBOWCTB BEIIECTB M XMMHUUYECKHX PEAKIUH, €CTeCTBEHHO-
HAy4YHbIE METO/IbI MIO3HAHUS — HAOJI0IeHHEe, U3MEPEHUE, MOJICITUPOBAHNE, SKCIIEPUMEHT
(peanbHbIit U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanu
No KomuuaectBo OCHOBHBIE BUIBI ACSITSIILHOCTH
€ pa3JeNoB U Copepxanue o0yueHus
n/n 4acoB oOy4aromuxcs
TeM
y4eOHOT0
npeaMeTa

HepBOHa‘IaJILHLIe XUMHUYIECCKHUC MIOHATUSA

Xumus — 5 IIpenmet xumuu. Posib xumunu B PackpbIBaTh CMBICI H3y4aeMbIX
1 BayKHasl KU3HU HOHSITUM.

o0acTb YeJI0BeKa. XUMUS B CHCTEME PackpbiBaTh posib XMMUU B
HayK. IIPUPOJIE

€CTECTBO3HAHHUS Tena u BewecTBa. Ouznueckue Y )KU3HH YEJIOBEKA, €€ CBSA3b C
CBOMCTBA JTPYTUMH

" BEILECTB. ArperaTHOE COCTOSIHUE HayKaMH.

MPAKTUYECKOU

NEATEIIbHOCTH Bemiects. [lonsTre 0 MmeToax Paznuuate uncTele BemecTsa u
ITO3HAHUS CMECH;

YeJoBeKa B XUMHUU. YKCThIE BELIECTBA U OJIHOPOJIHBIE U HEOJIHOPOIHbIE

CMCCH.

CMCCH.

CnocoOnl pa3fiefieHus CMeceil.

Pasnuuate pusnueckue u
XUMHUYECKHE

Xumuueckuit IKCnepumenm: SIBJICHUSL.
Lemoncmpayuu: CrnenoBatpb anropurmMam
HCIIOJIb30BaHUS

3HAKOMCTBO C XUMHUUYECKOM

OKCIICPUMCHTAJIbHBIX METOI0B —
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MOCY/JIOH,

C MpaBujaMu pabOTHI B
JabopaTopuun

HaOJIIOICHHS ¥ SKCIIEPUMEHTA.

U preMaMu 0OpanieHus ¢

HaOironats 1 OnuceIBaThH
00BEKTHI

1a00paTOPHBIM 000PYIOBAHUEM.

IIPY IPOBEJICHUU IEMOHCTPALIANA

du3nyecKre CBOMUCTBa 00pa3IoB

1 JTaOOPATOPHBIX OIBITOB IO
N3yYCHUIO

HCOPTaHNYCCKHX BCIICCTB —
MCTAJIJIOB

(U3MYECKUX CBONCTB BEIIIECTB,
CII0cO00B

1 HEMCTAJIJIOB.

pa3aeneHusl CMECEU BEIIECTB.

CnocoOnlI pa3zieneHus cMeceit

[TIpoBOIUTE XUMUYECKHUI
SKCHEPUMEHT

(bunpTpOBaHUE, BBITIAPUBAHUE,

MIpU pa3JieJIeHuu cMecel (Ha
npuMepe

TUCTUILISALUSA, XpoMaTorpadust).

OUYMCTKH [TOBAPEHHOM COJIM) B
X0J1e
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JlabopamopHvie onvimol:

N3yuenue u onucanue

(bU3UYECKUX CBOWCTB 00pa3IioB
HEOPTraHUYECKUX BEILECTB.

N3yuenue criocoOoB pa3ieneHust
cMeceit (¢ MOMOITBI0 MarHuTa).
IIpaxmuueckue pabomul:

Ne 1. ITpaBuna paboTsl B
1a00paToOpUu U MpHUEMbI 0OpaIEHHUS C
1a060paTOPHBIM 00OPYTIOBAHUEM.

Ne 2. Paznienenue cMmeceit (Ha mpumepe
OYMCTKHU [TOBAPEHHOW COJIN)

MpaKTU4YecKoil padoTel Ne 2,

CnenoBathb npaBuiiaM MOJIb30BaHUS
XUMHUYECKON MOoCcyA0i 1 1ab0paTopHbIM
0o00OpyI0BaHKMEM, a TAKXKE MpaBUIaM
oOpaleHus ¢ XMMUYECKUMHU
BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKLHEH

IIPY BBITIOJTHEHU T

npakTHyeckoil pabotsr Ne 1.
BricTpauBaTh pa3BepHyThIe
NUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOH

Ha nH(popMaIHIo U3 yueOHHKa

U CIIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VCII0JI30BaTh U3YYEHHBIU TOHATUNHBIN
amnmapaT Kypca XuMUHU




1.2,

BemniectBa
U XUMHAYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBI.

XUMHYECKHE IIEMEHTHI.

CUMBOJIBI XUMHYECKHUX

aneMeHTOB. [IpocTbie u

CJIO’KHBIE BEIIECTBA. ATOMHO-
MOJIEKYJIIPHOE YUCHHUE.

Xumuaeckast hopmyiia. BaieHTHOCTD
ATOMOB XMMHUYECKHUX DJIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BEIIIECTB.
OtHocuTenbHas aTOMHAsl Macca.
OtHOcHUTENBHAS MOJIEKYJISIPHAS Macca.
MaccoBast 10151 XUMHUYECKOTO
3JIEMEHTA B COCUHEHUM.

Onpenenars NPU3HAKH XUMUYECKUX
peaxiuii, yCIOBUS UX MPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3HUUECKUX

U XUMHUYECKHX SIBJIEHUM C TOUKH
3peHHUs aTOMHO-MOJIEKYJISIPHOTO
yUeHHUS.

Knaccudunmponats

XUMHUYECKUE peakiuu (1o

YHCIIy U COCTaBY

pearupyromux u

00pa3yrommxcs BEIECTB).
CocTaBnsaTh GopMyIibl OMHAPHBIX
BEIIECTB M0 BAJIECHTHOCTHU U OTIPEACTSATh
BaJICHTHOCTb 110 (pOpMYyJiaM BEIIECTB.




KomanuecTBo BemiecTBa. Moib.
MousipHas macca. B3anMocBs3b
KOJWYECTBa, MAcChl ¥ YHCJIa
CTPYKTYPHBIX €MHUI] BEIIECTBA.
PacueTsl mo opmMysiaMm XUMHUYECKUX
COCIMHECHUM.

dusznyeckue u XUMHYECKHE
SBJICHHS. XHUMHUYECKass peakuus u

€€ MpU3HAKU. 3aKOH COXPAHECHUS
MacChl BEIIECTB.

XUMUYECKNE YPABHEHUS.
Knaccuduxanys XuMU4YeCKUX peakiui
(coenuHEeHUSs, PA3JIOKEHHUS, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB —

METAJIJIOB U HEMETAJIJIOB.

OO0pa3upl  BemecTB KojaudecTBoMm 1
MOJIb. dusnyeckue SIBJICHUS
(mnaBjeHWEe BOCKa, TasHHE JIbJa,

pacTupaHue caxapa
B CTYIIKE, KUTICHUE U

KOHJICHCAIIMS BOJIbI).

XuMHU4ecKue siBJieHus (COpeHUE CBEYH,
MPOKaJIMBaHUE METHON TPOBOJIOKH,
B3aHMOJICCTBUE COJbI MU MEja

PaccraBnsath koahpumeHTs!

B YPABHEHUAX XUMUYECKHUX

peakiuii. HaGmronaTth 1 ONMCHIBaThH
O0OBEKTHI MPU MPOBEICHUU
JEMOHCTpaLun

Y 1Ta0OPaTOPHBIX OMBITOB.

[IpoBOoANTH BEIYUCIIEHUS 11O (hOpMyiam
XUMUYECKUX COEMHEHUN U YPABHEHUSM
XUMHUYECKUX PEAKIUH.

[IpuMEHSTh €CTECTBEHHO- HAYYHBIE
METO/IbI TO3HAHUS (B TOM YHKCTIE
HaOJII0/IeHUEe, MOJICITUPOBaHUE,
AKCTIEPUMEHT U OCHOBHBIE OTIEpAIIUU
MBICTUTEILHOMN AeSTEIbHOCTH
(cpaBHeHuUe, KJ1accuUKAIs)
BricTpauBaTh pa3BepHyThIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
OIOpPOW

Ha THGOPMAIIHIO U3 YIEeOHHNKA

Y CIIPABOYHBIX MAaTEPHUAIIOB, FPAMOTHO
HCTIOJIb30BATh U3YUYCHHBIN ITOHATUNHBIN
amnrapar Kypca XuMuu




C COJIIHOU KUCJIOTOM).
HaGmronenue mpu3HakoB MPOTEKAHUS




XUMUYECKUX PEAKIUN (pa3iioxKeHHUe
caxapa, B3auMOJICHCTBUE CEPHOU
KHUCIIOTHI C XJIOPUJIOM Oapusl,
MOJIyYEHHE U PA3TI0KEHHE
ruapokcuaa meau (11) npu
HarpeBaHUM, B3aUMO/ICHCTBUE

*keiesa ¢ pactBopom cou Meu (I1).
OnbIThI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUsI MacChl.

JlabopamopHvlie onvimul:

Coznanue Mojienei MoJIeKyJ
(IIapOCTEPIKHEBBIX ).

Onucanue GU3NIECKUX CBOWMCTB
00pa3IioB HEOPraHUYECKHUX BEIIECTB —
METAJJIOB U HEMETAILIOB.
HaoOmonenue ¢pusndeckux (maBiaeHue
BOCKa, TasTHUE JIbJ]a) U XUMUYECKHUX
(ropeHue cBeuH, NPOKATIMBAHUE MEIHOM
MIPOBOJIOKH) SIBIICHUIA.

Habnronenue u onrcanue npu3HakoB
MPOTEKAHUSI XUMUYECKUX PEAKIINi
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCUTEIHHOU MOJIEKYJISIPHON MaccChl
BEIIECTB, MOJIIPHOM MAaCChl, MaCChl
BEIIECTB, MACCHI U KOJINYECTBA
BELIECTBA;

MacCCOBOM JI0JIM XUMHUYECKOTO 3JIEMEHTA




o popMyJie COeTUHEHUS;




10 YPAaBHEHUAM XUMUYECKUX PEAKIIUM:
KOJINYECTBA, MACCHI BELLIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHToB WM MPOAYKTOB PEAKIIUU

Hroro o pazneny
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Baxkueiume npeacraBuTe/ M HCOPraHUYECKUX BeleCTB

2.1

Bosayx. Kucnopon.
ITonsTne

00
OKCHJaX

6

Boznyx — cmech razoB. CoctaB Bo3iyXa.
Kucnopoa — anemeHT u npocroe
BeliecTBo. Haxoxxnenue

KHCIIOpoja

B pupojie, GU3nIecKue u

XUMHUYECKHE CBOICTBA (peakuuu
ropenusi). Okcuapl. [lpumenenue
kuciopoga. CnocoObl MonyYeHus
KHACIIOpOa B TabopaTopuu u
IPOMBINUIEHHOCTH. KpyroBopor
KHcopoJia B mpupoae. O30H —
JJIOTPOIHAsA MOIU(DUKALIMS KHCIOPO/a.
TernmoBoit 3pdekT XumMudeckon
peaKIMK, TEPMOXUMUYECKHUE YPaBHEHUS,
9K30-

Y SHIOTEpMUYECKUE peakiuu. Tommgo:
YTOJIb U METaH. 3arpsA3HCHUE BO3AyXa,
YCHJIEHHE MMapHUKOBOIO 3 (ekTa,
paspylIeHrne 030HOBOTO CIIOSI.
Xumuueckuit IKCnepumMenm:
Jlemoncmpayuu:

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUI COCTaBlieHUsS! (OPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHECHUH XUMUICCKUX
PEaKIMU C yYaCTUEM KUCIIOPO/Ia.
XapakTepu3oBaTh (OMUCHIBATH)

COCTaB BO3/1yxa, GU3UYECKUE U
XMMHUYECKUE CBOMCTBA KUCIOPOJA,
CHOCOOBI €ro MOTY4YeHHUS,

PUMEHEHUE U 3HaYEHUE B TIPUPOJIC

Y )KM3HU YEJIOBEKa.

CpaBHUBAThH peaKIUU

TOPEHUS U MEJUIEHHOTO

OKHUCJICHHUS.
OOBICHATH
IKOJIOTHIECKUX
CBSI3aHHBIX C
BO3/IyXa.
CnenoBaTh nmpaBuiaaM 0e30MacHOM
paboThI B TabopaTopuu

P UCTIOJIB30BAHUH XUMUYECKON
MOCY/Ibl U 000PYIOBAHUS, & TAKKE

CYIITHOCTh
npoOieM,
3arpsI3HCHUEM




KauectBenHnoe onpeneneHue mpaBuIaM 0OpaIeHus ¢ TOPIOYHMHU
coJiep KaHus KUCIIOPOia B BO3IyXe BEIIECTBAMHU.
[Tonyuenue, cobupanue, paciosnaBanue | IlmaHupoBath U OCYLIECTBIIATH




Y U3y4YE€HUE CBOMCTB KUCIIOPOAA.
HaGronenne B3anMoaeiiCcTBUAS
BEILIECTB C KUCIIOPOJIOM U YCIIOBHUSA
BO3HUKHOBEHUS U TIPEKPAILICHUS
ropeHus (moxapa).
JlabopamopHuwiii onvim:
O3zHakomiieHue ¢ o0pa3amu
OKCHJIOB M OITMCAHNE UX CBOMCTB.
Ilpaxmuueckas paboma.

Ne 3. Tlonyuenue u cobupanue
KHUCJIOPO/JIa, U3YYEHHE €r0
CBOMCTB. Buiuucnenus:
MOJIEKYJIIPHOM MacChl KUCJIOPOa
1 030Ha HAa OCHOBAHUH aTOMHOM
MacChl XUMHUYECKOT'0 DJIEMEHTA;
KOJIWYECTBA, MACCHI BEIICCTBA

10 YPaBHEHUSIM XUMHUUYECKUX pPEeaKIUi

Ha IIPAKTHUKE XUMUYECKHE
HKCIEPUMEHTHI, IPOBOIUTH
HaAOJIIOICHHUS], JIeTaTh BBIBOJIBI 110
pe3yJsibTatam

HKCIIEPUMEHTA TP MPOBEACHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

BBIYMCIIATH KOJIMYECTBO BEILIECTBA,
o0BeM Taza o Gopmynam.
YyacTBOBaTh B COBMECTHOU

paboTe B TpyIIIe.

BeicTpanBaTh pa3BEpHYyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OIIOPOW

Ha UHPOPMALIHMIO U3 YUEOHHKA

Y CIIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIV TOHATUWHBINA
annapar Kypca XUMHH




2.2

Bonopon.
ITonsaTue o
KHMCJIOTaxX U COJISIX

Bonopon — aniemeHT u mpocToe
BeuecTBo. Haxoxnenue
BOJOpOJIa

B MpUpoOJIe, PU3NUECKUE U XUMUIECKUE
CBOICTBA, MPUMEHEHHE, CTIOCOOBI
nony4yeHusa. Kuciaorsl u conm.
MonsipHbIii 00bEM I'a30B.
PacueTsl mo xuMuueckum
ypaBHEHUSIM.

Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

[Tonygyenue, cobupanmue

PackppIBaTh CMBICIT H3y4aeMbIX
MOHSATUI Y PUMEHSATh 3TH MOHATUS TIPU
ONMCAHUH CBOMCTB BEIIECTB M UX
MIPEBpAILICHUM.

XapakTepu30oBaTh (OMUCHIBATS)
bu3nyuecKre 1 XMuMUYECKHUE CBOMCTBA
BOJIOPO/JIa, CIOCOOBI €T0 MOJTyYEHHUs,
IPUMCHCHHE.

Cobupath npudop 711 MOTyUYEHUs
BOJOPO/IA.

Hcronb30BaTh XUMHUYECKYIO CHMBOJIAKY




Y pacro3HaBaHUE BOJOPO/IA.
B3aumopelicTBre BOOPOAa C OKCUIOM
menu (IT).

JlabopamopHuwiii onvim:
B3aunmoaeicTBue KHUCIIOT C

Metamiamu. [Ipakmuueckas paboma:.
Ne 4. Tlonnyyenue u coOupanue
BOJOPOJA, U3YUEHUE €0 CBOMCTB.
Buviyucnenus:

00BbeMa, KOJIMYECTBA BEIECTBA

rasa o €ro U3B€CTHOMY

KOJIMYECTBY BEIIECTBA WU

o0beMy;

00BEMOB ra30B MO0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHAa 0OBEMHBIX
OTHOIIICHHUHU Ta30B

JUIsL COCTaBIIeHUsT (DOPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
peakimii ¢ yuacTueM BOJOpo/a.
BBIYUCIISTE MOJIIPHYIO Maccy
BEIIECTB; KOJUYCCTBO BEIIIECTRA,
o0BbeM rasza, Maccy BEIIECTBA.
[TpoBOIUTE pacueThl MO yYPaBHEHHSIM
XUMHUYECKUX PEaKITHii: KOJIMIeCTBa,
00BbeMa, MacChl BEIIECTBA IO
W3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
pPEareHToB WU MPOAYKTOB PEAKIIHH.
CnenoBath npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu
UCIOJIb30BAHUU XUMHUYECKOM
MOCY/Ibl U 000PYIOBAHUS, a TAKKE
npaBuiIaM 00paIlleHUs C TOPIOYUMHU
BEIIECTBAMU B OBITY.

[manupoBath u

OCYIIECTBIISITh HAa MPAKTHKE
XUMUYCCKUC

OKCIIEPUMEHTHI, IPOBOUTH
HAOJTFOICHMUSI, JIETATh BBIBOJIBI 110
pe3yJibTaTam

IKCIIEPUMEHTA.

Y4acTBOBaTH B COBMECTHOU

pabote B rpy1ie




2.3

Bopa. PactBopsl.
IloasTHe
00 OCHOBaHUSIX

dusnueckue cBoiicTBa Bobl. Boma kak
pAaCTBOPUTEL. XUMHUYECKHUE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICH U3y4aeMbIX
IIOHATUHN U IPUMEHATH 3TU MOHATHUS TIPU
OINMCAaHUU CBOMCTB BELIECTB U UX
MIPEBpAILICHUM.




OcHoBaHusl.

PactBopsl. Posib pacTBOpOB B
IPUPO/JIE U B )KU3HU YEIIOBEKA.
Kpyrosopot BojbI B ipupoe.
3arps3HEeHHE NPUPOIHBIX

BOJ. OXpaHa ¥ OYHUCTKA IPUPOIAHBIX BO/I.
HacpliieHHbIE 1 HEHACBIIIICHHBIE
pacTBOpbl. PacTBOPMMOCTH BEIIECTB
B BoZie. MaccoBast 101

BEILIECTBA B PaCTBOPE.
Xumuueckuii IKCHEPUMEHm:

Jlemoncmpayuu:

PacTBOpeHuE BEIECTB C pa3anyHON
PacTBOPUMOCTBIO.

B3aumoericTBre BOIbI C MeTaJUIaMU
(HaTpHUEeM U KaJbIIUEM).
NccnenoBanne pacTBOPOB KUCIIOT

Y 1IEJ0YEH C TOMOIIBIO
WHIUKATOPOB. JlabopamopHuvle
onvimyl ViccnenoBanue
0COOEHHOCTEH pacTBOPECHUS
BEILIECTB C Pa3INYHOU
PacTBOPUMOCTBIO.

[IpurorosneHue pacTBOpPOB

C OIPEAECIICHHON MacCOBOU JOJIEN
PacTBOPEHHOIO BEIIECTBA.
llpakmuueckas paboma

XapaktepusoBath (U3MUECKUE

Y XMMUYECKHE CBOMCTBA BOJIbI, €€ POJIb
KaK pacTBOPUTEIISI B MPUPOAHBIX
npoiieccax.

CocTaBisaTh ypaBHEHUS XUMHUICCKUAX
pEeaKIui ¢ y4acTHEM BOJBI.
OOBSCHATH CYIIHOCTb IKOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C 3arPSA3HEHUEM
MPUPOIHBIX BOJI, CTOCOOBI OYMCTKH
BOJIBI OT MPUMECEH, MEPHI IO OXPaHEe
BOJ

OT 3arpsi3HEHUSI.

[imanupoBath u

OCYIIECTBIISITh Ha MPAKTUKE
XUMHUYECKUE

HKCIIEPUMEHTHI, TPOBOJIUTH
HaOII0ICHYS, JeJIaTh BBIBOJIBI 110
pe3yibTaTam

HKCIIEPUMEHTA TIPY MPOBEICHUT
71a00paTOPHBIX OIMBITOB M MTPAKTUIECKON
pabOTHI.

CnenoBath npaBuiiaM 0€30MaCHOM
paboThI B TabOpaTOpuu Mpu
UCIIOJIb30BAHUU XUMUYECKOMN

MOCYJIbl U 000PYIOBAHUS.

[TpoBOIUTE BHIYUCIICHUS C
MPUMEHEHUEM TTOHITHUS «MAacCOBast OIS




No 5. ITpurotoBnenue BEILIECTBA

pPacTBOPOB C OINPEICIICHHON B PacTBOPE».

MacCOBOM J10JIEU BricTpauBats pa3BepHyTbHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OIIOpOH




PAaCTBOPEHHOTO BEIIECTBA.
Bviuucnenus:

C UCITIOJIb30BAaHUEM MOHITHS «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE»

Ha nH(pOpMaIHIO U3 ydeOHMKA

Y CIIPABOYHBIX MaTEpPHUAJIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arnrmapar Kypca XuMHH1

2.4

OcHoBHEBIE
KJ1aCChI
HEOPTraHUYECKUX
COCJIMHECHUM

11

Krnaccudukanus HeopraHnyeckux
coenunennit. Oxcupl. Knaccudukarms
OKCHUJIOB: COJIe00pa3ytoiine (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTEpHBIE)

U Hecoseo0pasyroIiue.

Howmenkiartypa okcuaos.

Du3nyYeCKre U XUMUYECKUE

CBOMCTBA OKCHIOB.

[Tomy4yeHnne OKCUI0B.

OcHoBanus. Kitaccuduxarnus
OCHOBAHUU: 111€JI0YM U HEPACTBOPUMBIEC
OCHOBAHWUS.

Howmenkiarypa ocHOBaHUH.
DuU3NYECKNe U XUMUYECKHE CBOMCTBA
OCHOBAHUH.

[TomyyeHnne ocHOBaHMIA.

Kucnotel. Knaccugukanus kucinor.
Howmenkitatypa Kucior.

du3nyecKrue U XUMUYECKUE

CBOWCTBA KUCJIOT. Psi1 akTMUBHOCTH
meraiuioB H.H. bekerosa.

[Tony4yeHune KucIoT.

Conu. HomeHkiarypa coieil.

Knaccudunuponats usyuaembie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CocTaBasTh (pOpMyYJIIbIl OKCUJOB, KUCIIOT,
OCHOBaAHUM, COJIeH U HA3bIBATh UX

10 MEKTYHApOIHOW HOMEHKIIATYPE.
[IporHo3upoBaTh CBOWCTBA BEUIECTB
Ha OCHOBE OOIMX XMMHUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIIN BEIIECTB,
K KOTOPBIM OHH OTHOCSATCA.
CocTaBisaTh MOJIEKYJISIPHBIE
YPaBHEHMS pPEAKLUH,
WUIFOCTPUPYIOIIMX XUMUYECKUE
CBOWCTBA U CIIOCOOBI MOTYYEHHUS
BEIIECTB U3YUYEHHBIX KJIACCOB/TPYIIL,
a Tak¥xke

MOATBEPKTAIOIINX T€HETHYECKYIO
B3aMMOCBSI3b MEK/ly HUMH.
[Tpon3BOAUTH BEIYMCIECHUS

110 YPAaBHEHUSIM XUMUYECKUX PEAKIIHM.
[ImarupoBatTh U

OCYILIECTBIISITh HA PAKTHKE
XUMHYECKUE

DKCIIEPUMEHTBI, IPOBOJUTH




du3znyeckue U XMMMYECKHUE CBOMCTBA
conen. [lonydyenue cosen.
['eneTnueckas CBA3b MEXKY KJIACCaMU
HEOPTaHUYECKUX COCTMHEHUM.

HAOJTIOICHHSI, JIETATh BBIBOJIBI 110
pe3yJibTaTam
DKCIIEPUMEHTA IIPU IIPOBEICHUU




Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa31ibl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WIUTIOCTPUPYIOIIUE XUMUUECKUE
CBOMCTBA KJIaCCOB HEOPTAHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT

Y LIEJIOYEU C TOMOILBIO UHIUKATOPOB.
N3ydeHne B3auMOIEHCTBUS KACIIOT

C METAJUIaMU, pEAKIIUK HEUTPATIA3ALIIH.
BzaumonenicTBrue pactBopa cepHOU
KHCJIOTHI ¢ okcusioM meu (I1).
[TonyueHne HepacTBOPUMBIX OCHOBAaHUM.
BriTecHeHue o1HOTO MeTaiIa

JIPYTUM U3 pacTBOpa COJIU.
llpakmuueckasn paboma

No 6. Pentenune
AKCIIEPUMEHTAIBHBIX  33Ja4 10
TeMe «Baxuenme KJIaCCBI

HEOPTaHUYECKUX COCAMHEHUMN.
Buviuucnenus:

110 YpaBHCHUSIM
peaKIuu:  KOJIMYeCTBa
o0beMa, Macchl MO W3BECTHOMY
KOJWYECTBY  BEIIECTBA, O0O0BEMY,
Macce peareHTOB

XAMHUYECKOM
BEIIIECTBA,

71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
padoT.

CnepnoBatb npaBuiiam 6€30MacHON
paboThI B JabopaToOpuu

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCY1bl U 000PYAOBaHUS.
BeicTpanBaTh pa3BepHYyThIE
IIMCBMEHHBIE U YCTHBIE OTBETHI C
OIIOpOH

Ha UHGOPMALIHIO U3 YUEOHHKA

Y CIIPABOYHBIX MAaTE€pPUAJIOB, FPAMOTHO
MCIIOJIb30BaTh N3yYECHHBIV TOHATUHHBINA
anmnapar Kypca XUMHH




WJI TPOAYKTOB PEAKIIUH

Hroro no pazgeny:

30




Ilepuoauuecknii 3axkoH u Ilepuoguyeckas cucrema xumudecknx 3jemeHToB JI. . MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckasi cBsizb. OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

3.1 | Ilepuomnyeckuii
3aKOH

u
Ilepnonnueckas
cUCTEMA
XHUMHUYECKUX
3JIEMEHTOB

Crpoenue atoma

J1. 1. Menpeneena.

7

[IepBrie IOIIBITKU
K1accupUKalud ~ XUMHUYECKUX
aneMeHToB. [loHsaTue o rpymnmax
CXOJHBIX 3JIEMEHTOB

(111€JI0YHBIE U IIEJIOYHO3EMENIbHBIC
METaJUIbl, TAJIOT€HbI, UHEPTHBIE T'a3bl).
DneMEeHThI, KOTOpbIe 00pa3yIoT
aMmdoTepHbIe OKCHUJIBI U THAPOKCHIBI.
[Tepunonnueckuii 3axoH. [lepuoauueckas
CHUCTEMAa XMMHYECKUX JIEMEHTOB
J.1. Menneneena.
KopoTtkonepuoanas un
JUTMHHOTIEPUOIHAST (POPMBI
[lepnoarueckoit CUCTEMBI
XUMUYECKUX deMeHToB . 1.
Menneneesa. [lepruoapl v rpyIIbI.
DOU3NYECKUN CMBICIT

MOPSIKOBOIO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIBI AJIEMEHTA.
Ctpoenue atomoB. CocTaB aTOMHBIX
saep. M30Tonbl. DIEKTPOHBI.
CtpoeHue IeKTPOHHBIX 0007I04eK
aTOMOB IEepPBbIX 20 XUMAYECKUX
a1eMeHTOB [leprnoanueckoi CUCTEMBI
JI.1. MenneneeBa. XapakTepuCTHUKA
XUMHYECKOTO JIEMEHTA

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3aKOHa.

OnuchIBaTh CTPOEHUE TAOJIUIIBI
«llepnognueckas cucrema XUMUYECKUX
anemeHToB J[.1. MennaeneeBay.
MoennpoBaThe CTPOEHHE aTOMA,
YHEPreTUYECKUX YPOBHEN U IOlyPOBHEN
IIPY IOMOILH PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3IeKTPOHHO-
rpaduyeckux Gopmy.

[osicHATh prU3MUECKHiA CMBICIT
MOPSIKOBOIO HOMEpPA, HOMEPOB
[IEpUO/Ia U TPYIIIBI AJIEMEHTA.
XapakTepu3oBaTh XUMUYECKUE
AJIEMEHTHI IEPBBIX TPEX NMEPUOOB,
KaJIui, KaJIbIUH U UX COCAUHECHUS 110
MOJIOKEHUIO

B [Iepronnueckon cucreme

JI.1. Menaeneena.

OO0OBICHATE 00IIIHE

3aKOHOMEPHOCTH B U3BMEHEHHUH
CBOMCTB XUMHYECKHUX 3JIEMEHTOB
(M3MeHeHue pagnuycoB aTOMOB,
3JIEKTPOOTPULIATENBLHOCTH,
BAJICHTHOCTH) U UX COETUHEHUI

B IIPE/ieNIaxX MajbIX IEPUOJIOB U TJIABHBIX




110 ero noyiokeHuto B [leprnoanyeckoi MOAIPYIII C YYETOM CTPOCHHUS UX
cucteme JI.1. Menneneena. aTOMOB;
3aKOHOMEPHOCTH U3MEHEHUS pajuyca




aTOMOB XMMHYECKHUX 3JIEMEHTOB,
METAUTNYECKUX U HEMETAITINUYECKUX
CBOWCTB M0 TpyNIiaM 1 IEPUOJAM.
3nauenue [leppoanueckoro 3akoHa

u [ leprpoandyeckon CUCTEMBI
XUMHYECKHUX DJIEMEHTOB JIJISI pa3BUTHUSA
Hayku U nipaktuku. J|.11. Mennenees —
YUYEHBIN

Y TpaXJaHUH.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

BzaumonericTBre ruipokcuaa

IIMHKA C paCTBOpPaMHU KHCJIOT U
HIEJIOYEH.

MoenupoBaHue CTPOCHUSI MOJIEKYJT
MIPY MTOMOIILA PUCYHKOB, MOJICJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyn. Tabnuna «llepuoanueckas
CHCTEMa XMMHYECKHUX DJIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHhvie onvimoi
O3HakoMJIeHHE C 00pa3IaMu
METaJIJIOB U HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM

paboTe B mape WM rpyIie.
BricTpauBaTh pa3BepHyThIE
MACHbMEHHBIE U YCTHBIE OTBETHI C
Oonopou

Ha MHPOPMAITHIO U3 yUeOHUKA U IPYTUX
MCTOYHUKOB, B TOM uncie MHTepHeTa




3.2

XHUMHUYECKasl CBA3b.
OxucIuTeNnsHO-
BOCCTAHOBHUTEILHBIC
peakiuu

Xumunueckas cBa3b. KoBasieHTHasA
(ToJiIpHast ¥ HEMOJISIPHAS) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX
aneMeHTOB. oHHas cBsi3b. CTENEeHb
okuciieHusi. OKUCIUTENbHO-
BOCCTAHOBHUTEIIbHBIE PEAKIIHH.
[Ipoueccer

PackpbiBaTh CMBICT H3y4aeMBbIX
OHITHUU.

OnpenensTe BUJI XUMUYECKON
CBSI3U B COCJIMHCHUU.
MoaenupoBaTh CTPOEHHE MOJICKYJT
[P TOMOIIM PUCYHKOB, MOJICIIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX
dbopmy.




OKHCJICHHS] U BOCCTAHOBJICHHS.
OKkuCnIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKUN IKCIIEPUMEHT: U3YUYECHHUE
00pa3IoB BELIECTB METAJIIOB

Y HEMETAJJIOB, B3aUMOJECICTBUE
TUAPOKCHUIA IMHKA C PaCTBOpaMu
KHCJIOT U IIEJIOYEH, TPOBEAECHUE
OTBITOB, WITIOCTPUPYIOIIHNX TPUMEPHI
OKUCTUTEIBHO-

BOCCTAHOBUTEIbHBIX PEAKIINIL
(ropeHue, peakiuu pa3noKeHus,
COCIMHEHUS ).

Xumuueckuit IKCnepumenm:
Jemoncmpayuu:

OMNBIThI, WIUTFOCTPUPYIOIITUE

PUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUI
(ropeHue, peakuuu

Pa3JIOkKEHUSI, COSTMHEHMS)

Hcnonp30BaTh XUMUUYECKYIO CUMBOJIUKY
JUIsl COCTaBIIeHUsT (DOPMYIT BEIIECTB,
AIIEKTPOHHOTO OanaHca peakiui.
OnpenensaTh CTENEHb OKUCIECHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB TI0 (hopMyIIam
Y COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEMHEHUH 10 CTEIICHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
OnpenensiTe OKUCINUTEID U
BOCCTAHOBHUTEND. PaccTaBisTh

KO3 PUIIMEHTHI B CXeMaxX

MPOCTBIX OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUI

METO0M DJIEKTPOHHOT0 OaJiaHca.
Halntoath XUMUUECKHE OTBITHI

10 IJIaHYy, AaHAJIU3UPOBATH U

JIe1aTh BBIBO/IBI.

HUcnions3osates UKT miig co3zmanus
MOJIEJIeH, TOATOTOBKH MPE3CHTAIUH,
JIOKJIAJIOB TIO TEME.

BricTpauBaTh pa3BepHyThIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
OIOpOW

Ha nH(pOpMaIHIO U3 yUeOHHKA U JPYTUX
HMCTOYHUKOB, B TOM yucie MuTepHeTa

Hroro no pazgeny
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PesepBHOE Bpems




OBILIEE YMCIJIO
YACOB

[10 [TIPOTPAMME

68




9 KVIACC

Haumenosanue
No KommuectBo OCHOBHBIE BUJIbI IEATETBHOCTH
pa3lenoB U TeM Copepxanue o0yyeHus
n/n 4acoB oOy4aromumxcs
y4eOHOTO
npeameTa
BeiecTBO M XMMHYeECKHE PeaAKIHUA
1.1 | IloBTopenue 3) [lepronnueckuii 3aK0H. XapakTepu30BaTh XUMAYECKHE

ITepnoanyeckas

OJICMCHTBI

u yriayOnaeHue

CHUCTCMA XMMHNYCCKHUX JJICMCHTOB

MIEPBBIX TPEX MEPUOJIOB, KAIUA U
KaJIbIIUA

3HAHUI OCHOBHBIX

JI.1. Menneneera. CTpoeHHEe aTOMOB.

T10 MX MOJIO)KEeHUIO B [lepruoandeckoit

pa3zenoB Kypca

3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB

cucteme /1. . Menaeneena.

8 kitacca

XUMHNYCCKHUX 3JICMCHTOB IICPBBIX TPEX

KiraccudunupoBats 1 Ha3bIBaTh

IICPHUOJ0B, KaJIHA, KaJIbIIHA U NX

HCOPraHN4YCCKUC BCIICCTBA N3YUCHHbBIX

COE€IMHEHUN B COOTBETCTBUH

KJIaCCOB.

C ITOJIOXCHHUEM JJICMCHTOB

OnuceIBaTh O6H_[I/Ie XUMHNYCCKHUC

B [lepnoanueckon cucreme n

CBOMCTBA BCIICCTB Pa3JIMYHBIX KJIACCOB,

CTPOCHUEM
UX aTOMOB. IIOATBEPKAATH CBOMCTBA IPUMEPaMU
CrpoeHue BemecTsa: BUIbI MOJIEKYJISIPHBIX YPaBHEHUN
XUMHYECKOU XUMHYECKHUX

CBA3U. THITBI KPUCTAININYECKUX peaKkIui.

PEIIETOK, 3aBUCUMOCTh CBOMCTB

OnpenensaTe BUJ XUMHUYECKOU CBS3H

BCIICCTBA OT THUIIA KpHCTEUIJ'IH‘-ICCKOﬁ

Y TUIl KPUCTAJUIMYECKOMN PEIIETKH

PCLICTKH 1 BU A XUMHYECKOM CBSI3H.

BCIICCTBA.

Krnaccudukanus u HOMEHKIIaTypa

[Iporno3upoBaTh CBOMCTBA BEILIECTB

HCOPraHNYCCKUX BCUICCTB.

B 3aBUCHUMOCTH OT UX CTPOCHUA.




XUMHUYECKHE

CBOMCTBA BCIICCTB, OTHOCAIIIMUXCA

BricTpauBaTh pazBepHyTbIE
IIHCbMEHHBIE

K pa3JIMYHbIM KJIaCCaM HCOPIraHUYCCKUX

N YCTHBIC OTBCTEI C OHOpOfI

CO€,Z[I/IH6HPII>1, I'CHETUYCCKAaA CBA3b

Ha UHPOPMALIUIO U3 YUYeOHHKA

HCOPIraHNMYCCKUX BCHICCTB.

H CIIPaBOYHBIX MATCPHUAJIOB, I'PAMOTHO




Xumuueckuit

IKCHEepUMEHm:

Jlemoncmpayuu:

03HAKOMJICHUE C MOJCIISIMU
KPUCTAIITUYECKUX PELIETOK
HEOPTraHUYECKUX BEIIECTB —
METaJUIOB U HEMETaIoB (Tpadura u
anmasa),

CJI0’KHBIX BEUIECTB (XJIOpUAa HATPHs)

VCII0JI30BAaTh U3Y4YECHHBI NOHATUNHBIN
arrapar Kypca XuMuu

1.2 | OcHoBHbIe Knaccudukanus XuMHUYECKUX peaKui PackpbIBaTh CMBICIT U3y4aeMbIX TOHSATHIA
3aKOHOMEPHOCTH 0 Pa3IMYHBIM TPU3HAKAM (IT0 YHUCITY Y IPUMEHSTH ST MOHATHUS PU
ONHCAaHUH
XUMHYECKUX M COCTaBY YYaCTBYIOIIUX B PEAKINH CBOMCTB BELIECTB U UX MIPEBPAIICHUH.
peakuui BEIIECTB, MO TeII0BOMY 3 deKTy, KnaccuduuupoBats xumMuieckue

10 UI3BMEHEHMIO CTEICHEH OKHUCICHUS

PCAKIHUU 110 PA3JIUNYHBIM IIPHU3HAKAM.

XUMHWYCCKHUX DJICMCHTOB,

VY cranaBauBaTh 3aBUCUMOCTh CKOPOCTH

0 00PaTUMOCTH, 10 YYACTHUIO

XUMHAYECKON PEAKLIUN OT Pa3IMYHbIX

KaTaJin3aTopa). IK30-

(dakTopoB.

U DQHOAOTCPMHUYICCKUC PCAKIINH,

[Iporao3upoBaTh BO3MOKHOCTH

TEPMOXUMHUYECKUE YPABHECHHUS.

IMPOTCKAaHUSA XUMHNYCCKHUX npeBpameHHﬁ

[loHsATHE O CKOPOCTH XUMHUYECKOU

B pa3JIMYHBIX YCIIOBHX.

peakuuu. [TonsiTue 06 0OpaTUMBIX

OrnpenensiTe OKUCIUTEIb

)51 H€O6paTI/IMBIX XUMHUUYCCKUX PCAKIHAX.

u BoccTtanoBuresb B OBP.

[ToHsiTHE O TOMOTEHHBIX U
reTEePOreHHBIX

CocTaBisTh 3JEKTPOHHBIN OaTaHC

PCaKIUAX. [TonsTue o karanuse.

PCAKIHH.

[loHsiTHE O XMMHUUYECKOM PaBHOBCCHHU.

HpOH3BO,III/ITI> BBIYUCIICHUA




(DaKTOpBI, BJIMATOIIMC HAa CKOPOCTDb

10 XUMHUYCCKUM YPABHCHHAM.

XUMHYECKOM PCaKIHN U IIOJOKCHHUC

YyacTBOBaTh B COBMECTHOM paboTe

XUMHNYCCKOI'O PaBHOBCCH.

B [1Ap€ WK TPYIIIIE.

OKHCIUTEILHO-BOCCTAHOBUTEILHBIC

BricTpauBaTh pa3BepHYThIE TUCHMEHHBIE




peaKIvu, SJIEKTPOHHBIN OallaHc
OKHUCJIUTEIIHHO-

BOCCTAHOBUTEIHHOU PEAKIIUU.
CocraBiieHUE ypaBHEHUN
OKHUCJTUTEJIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIIUH C
MCIIOJIB30BaHUEM METOAa
AJIEKTPOHHOTO OanaHca.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH
CKOPOCTH XHMHYECKOM PEaKUUU OT
BO3JICHCTBUS PA3IUYHBIX (PaKTOPOB.
OnbITHI, WILTIOCTPUPYIOIIHE
MIPUMEPBI OKUCITUTEIIBHO-
BOCCTAHOBUTEJIHHBIX PEAKIINI
(ropenue, peakiuu

Pa3NIOKEHUSI, COCIUHECHHUS).
Buviuucnenusa:

KOJIMYECTBA BEILIECTBA, 00HEMA U MACCHI
pEareHTOB WU MPOTYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEAKIIUM

Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOpMAIUIO U3

ydeOHHKa

Y CIIPABOYHBIX MaTEpPHUAJIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN ITOHSITAUNHBINA
arnrmapar Kypca XuMHH1




1.3

DIIEKTPOIUTHYECKAS
JICCOLIAITHSI.
XUMUYECKUe
peakuuu

B pacTBoOpax

Teopus
AIEKTPOIUTHYECKON
JUCCOLIAALINY.
DJIEKTPOIUTHI

N HEOJICKTPOJINUTEI. KaTI/IOHBI, AHUOHBI.

MexaHnu3M IUCCOIMALINY BEIECTB

C pa3JIMYHBIMHU BUAAMH XUMHUYECKOU
cBs3u. CTerneHp JUCCOUaIim.
CuiibHBIC H CJTa0bIe AICKTPOJIHTHI.
Peaxiiun noaHoro ooMeHa. Y cJioBus

PackppIBaTh CMBICIT H3y4aeMBbIX
MOHSTHUH, a TAK)KE CMBICT TEOPUU
AIEKTPOIUTHUECKOUN TUCCOIUAIUY.
OOBACHATH NPUYUHBI
AIIEKTPONPOBOIHOCTH BOAHBIX
pacTBOPOB BEILECTB, PA3INYATh
ci1a0ble ¥ CUJIbHBIE AJIEKTPOJIUTHI.
CocTaBiisiTh YpaBHEHUS AUCCOIMAITUT




IIPOTEKaHUsI peaKIuii HFOHHOTO OOMEHa,
MOJIHBIC U COKPAIICHHbIE HOHHBIC
ypaBHeHUs peakiuii. CBOMCTBA KUCIIOT,
OCHOBAHHUM U COJICH B CBETE
peICcTaBICHUN 00
3JIEKTPOJUTUYECKON  TMCCOLMALUU.
KauecTBeHHBIE peaknMM Ha HOHBL.
[lonsitue o rugponuse

COJICH.

Xumuueckuii ykcnepumenm:
Jlemoncmpayuu:

HccaenoBanue

3JIEKTPONPOBOIHOCTH PACTBOPOB
BEILIECTB, Mpollecca JUCCOLNAIUN
KHCJIOT, IIeJI0UeH

U coJjieit (BO3MOYKHO UCITOJIb30BaHUE

BUJIEOMATEPHAIIOB).

OnbITHI, WJUTIOCTPUPYIOLIHE
OpU3HAKK  TPOTEKAHUS  PEaAKIIHid
WOHHOTO  oOmeHa  (oOpa3oBaHue
ocaJka, BbI/IEJICHUE rasa,

oOpa3oBaHue BObI).
PacriozHaBaHre HEOPraHUYICCKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX
peaKIuii Ha HOHBI.

Jlabopamopnuwiil onvim:

N3ydeHne mpu3HaKOB MPOTCKAHUS

KHCJIOT, IIEJI0OYEH U COJIEH,

MIOJTHBIE Y COKpAIllCHHbIC HOHHBIE
ypaBHEHUS

XUMHUYECKUX peaKIuii HOHHOT0 OOMeHa,
KpaTKUE MOHHBIC YPAaBHEHUS TPOCTHIX
peakuuii THAPOIU3a COJIEH.
XapakTepu3oBaTh 00IME XUMUUECKHE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPUU DJIEKTPOJIUTUYECKON
JUCCOIMAIINY; TIOJITBEPAKIATh CBONCTBA
pUMepaMu MOJIEKYJISPHBIX U MOHHBIX
YPaBHEHUU XUMUYECKUX PEAKIIHM.
PemaTs skciepuMeHTaIbHbIE 3a]a41
1o TEME.

[InaHupOBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTBI, TPOBOIUTH
HaOJII0/ICHUSI, JIeJIaTh BBIBOJIBI 10
pe3yJibTaTam

AKCIIEPUMEHTA MPU MPOBEACHUU
J1a00paTOPHBIX OMBITOB M MPAKTUIECKUX
pabor.

CnenoBaTh nmpaBuiIaM 0e30MacHOM
paboThI B 1TabOpaTOpHH

MIPY UCTIOJIb30BAHUHM XUMHYECKOM
MIOCYIbI 1 000PYyA0BaHUS.

[TpoBOUTH BEIYMCIICHUS 11O




peakIy HOHHOTO 0OMEHAa B pacTBOpPax XUMUYECKUM YPABHEHUSM.
AJIEKTPOJIUTOB (C 00pa3oBaHMEM OCajika, | Y4acTBOBaTh B COBMECTHOI paboTe
BbIJICJIEHUEM T'a3a, 00pa30BaHUEM BOJIbI).




IIpaxmuueckas paboma:

Ne 1. Pemenue skcniepuMeHTaIbHBIX
3a/1a4 1o TEME.

Buiuucnenus:

110 YPABHEHUSIM XUMUYECKUX PEAKIINI

B [1ape WU TpyIIe.

BricTpauBath pa3BepHyThIE
UCbMEHHBIE U YCTHBIE OTBETHI C
OIOpOU

Ha MH(GOPMALIMIO U3 yYEOHUKA U IPYTUX
MCTOYHUKOB MH(OpMAIUK, B TOM YHCIIE
HNuTepuera

Hroro no pasgeny

17

HemeTaabl M X COeIMHEHUS




2.1

OOmas
XapaKTepUCTUKA
XUMHUYECKUX
DJIEMEHTOB
VIIA-rpynmsl.
I'anorensl

OO01mas xapakTepuCTHUKA TaJIOTCHOB.
Oco00eHHOCTH CTPOEHUSI AaTOMOB,
XapaKTEepPHbIE CTEIIEHU OKUCIICHUS.
Crpoenue u pu3anyeckre CBOUCTBA
IIPOCTBIX BEILIECTB — raJOT€HOB.
XUMHYECKHE CBOWCTBA HA ITPUMEPE
xJiopa (B3auMOJIEHCTBHUE C
MeTaJlaMi, HEMETAJJIAMH,

IEJI0YaMH ).

XIIOpOBOJOPOI. Consgnas
KHCJIOTa, XUMUYECKUE CBOICTBA,
MOJIyYEHUE, MIPUMEHEHHUE.

JlelicTBue xmopa

Y XJIOPOBOJIOPOJia HA OpPTaHU3M
yeJloBeka. BaxkHenme XJopubl 1
UX HaXOXJICHUE B IPUPO/IE.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OnbIThl, OTpaXkarouue Gpusnyeckue

1 XMMHUUYECKHE CBOMCTBA IaJIOTCHOB U
WX COeTMHEHUH (BO3MOXKHO
HCII0JIb30BAaHUE

OOBSICHATH O0IIHE 3aKOHOMEPHOCTH
B UI3MEHEHUHU CBOMCTB HEMETAIIIOB U
UX COCIMHEHUN B MpeJIeaax MajbIX
NEPUOJIOB U IIaBHBIX MOATPYII
[Tepnoauueckon cucTeMbl
XUMUYECKHUX JIEMEHTOB C YYETOM
CTPOCHHS UX aTOMOB.
XapakTepu3oBaTh GU3NYECKUE

1 XUMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB raJIOT€HOB (Ha MpUMEpe
XJIOpa) U CJIOKHBIX BEIECTB
(XJIOpOBOIOPO/IA, XJIOPUIA HATPHUS),
CIOCOOBI UX MOJIyYEHUsI, IPUMEHEHUE
Y 3HAYCHUE

B IIPUPOJIE€ U )KU3HU YEIOBEKA.
OrnpenensiTe XJIOpHUI-UOHBI B pACTBOPE.
[ImanupoBath u

OCYILIECTBIISITh HA MTPAKTUKE
XUMUYECKUE

AKCTIIEPUMEHTHI, MPOBOAUTH
HaOJII0IEHMS,

JIeJ1aTh BBIBOJBI IO PE3yIbTaTaM




BUJIEOMATEPUAIIOB).

O3HakoMJIeHHE ¢ 00pa3IaMu XJIOPHUIOB
(raJoreHuI0B).

JlabopamopHuwiii onvim:

N3ydeHnne cBOWCTB CONSTHON

kuciotsl. [IpoBenenue

KAQUECTBEHHBIX PEaKIMK HA XJIOPUI-
VOHBI.

Ipaxmuueckas paboma

Ne 2: Tlonmy4yenue CoJITHOM KUCIOTHI,
W3y4YCHHUE €€ CBOMCTB.

Boiuucnenus:

110 YPABHEHUSIM XUMUYECKUX PEAKIIHH,
€CJIU OJIMH W3 PEareHTOB JIaH B U30BITKE

DKCIIEPUMEHTA IIPU POBEACHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CrnenoBatb npaBuiiam 0€30MacHON
paboThI B labopaTopuu

IIPU UCTIOJIb30BAHUHU XUMUYECKOM
NoCyJibl U 000PyAOBaHUS.

BricTpauBath pa3BepHyThIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
Onopou

Ha UHpOpMaLHIO U3 yueOHHKa

U CIIPABOYHBIX MaTepUajIoB, IPaMOTHO
VICII0JIb30BAaTh U3YYEHHBI NOHATUNHBIN
anmapar Kypca XuMHUU




2.2

Oo6mas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VIA-rpynsl.
Cepau ee
COEIMHEHHUS

OO1as XxapakTepUCTUKA HIIEMEHTOB
VIA-rpynnsi. OcoGeHHOCTH
CTPOEHUS aTOMOB, XapaKTEpPHbIE
CTEIEHH OKUCJICHMUSL.

Crpoenuie u punyeckue CBOMCTBA
IIPOCTBHIX BEILECTB — KUCJIOPOAA U
cepbl. AITOTPONTHBIE MOIU(DUKAITUN
KHUCJI0pOJa U cepbl. XUMUUYECKUE
CBOWCTBA CEPBI.

CepoBoaopo/1, CTPOCHHUE,
(duznuecKre 1 XUMUYECKUE
CBOMCTBA.

Oxcuibl cepbl Kak IpeICTaBUTETN
KHUCJIOTHBIX OKCHJIOB.

Cepnas xkucnota, puzndeckue

U XMMHUYECKHE CBOMCTBA (00IIMEe KaK

OOBsICHATH 001ITHE

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB

VIA-rpynsl ¥ uX COeIMHEHUN C YUETOM
CTPOEHUSI UX aTOMOB.
Xapaktepu3oBath (U3NUECKUE

Y XUMUYECKHE CBOMCTBA ITPOCTOrO
BEILIECTBA CEPBI U €€ COCTMHEHUI
(cepoBOOPO/IA, OKCUIOB CEPBI, CEPHOI
KHUCIIOTHI, CyIb(]aToB), CIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE
B [IPUPOJIE U KU3HU YEJIOBEKA.
Onpenensate HaTUYKUE Cynbdat-

HMOHOB B PacTBOPE.

OOBSACHSITH CYITHOCTh IKOJIOTHIECKUX




MpECTaBUTENA KJIacCa KUCIIOT
u crienuduyeckue). XuMUIECKUe
pEeaKLNH, JISKAIIME B OCHOBE
IPOMBIIIIEHHOTO CITOC00a MOJIy4YeHHUS
cepHoil kucioTel. [Ipumenenne. Conn
CEpHOM KHUCJIOThI, KAYECTBEHHAs
peakius Ha Cyiab(}aT-uoH.
Haxoxnenue cepsol u ee

COEJIMHEHUH B PUPOJIE.

XUMHYECKOE 3arpsI3HEHUE
OKPY>KAIOIIEH CPEbI

COCIMHEHUAMU

cepsl (KUCIIOTHBIE TOKIH, 3arpsI3HEHUE
BO3JlyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomMIieHHE ¢ 0Opa3iiaMu Cephl U €€
COEAMHEHUSIMU (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB).
HabGmronenue npouecca oOyriivBaHus
caxapa IoJI ICCTBUEM
KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI.
JlabopamopHhvie onvimoi.:

N3yueHne XUMHYECKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIIOTHI.
[IpoBeneHre KaueCTBEHHOM peaKIuu

po0IieM, CBSI3aHHBIX C epepaboTKOM
COCJIMHEHUH CEPBI.

[InanupoBaTh 1 OCYIIECTBISATH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH
HaOIIOCHUS, ACJIaTh BEIBOJBI 10
pe3yapTaTam

IKCIEPUMEHTA.

CrnenoBatb npaBmiiam 6€30MacHON
paboThI B TabopaTopuu

IIPY UCTIOJIb30BAaHUU XUMUYECKOMN
MOCY/Ibl U 000PYIOBaHUS.
[Tpou3BoAUTH BHIUKCICHUS

10 XUMHUYECKUM

YpaBHEHHSIM.

Hcnonb3oBaTh MpH BHIMOIHEHUU
yueOHBIX 3a/IaHUI TEKCThl yUeOHUKA,
CIIPaBOYHBIEC MaTEPUAITBI
(ITepuouueckyro cuctemy
XUMHUYECKHUX 3eMeHToB /1. 1.
MemnpeneeBa, TabIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHHUU

Y COJIEH B BOJE, DJIEKTPOXUMUYECKUI
PAI HAPSDKEHUH METAJIIOB).
Hcronb30BaTh IPH BHITIOTHEHUT
yueOHBIX 33/IaHU U B TIpoIiecce
HCCIIEIOBATEIBCKOM JIeATEIbHOCTH




Ha Cynb(aT-uoH U HaOII0IeHNE
npu3HaKa
ee NMPOTEeKaHUs

HaY4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COAEPKaAHU,
CIIPaBOYHBIE

Martepualsl, pecypcbl UHTepHETa




2.3

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynisl.

Asor, pochop u ux
COEIMHEHUS

OO01mas xapakTepuCTHKa

3JEMEHTOB V A-TpyNIIbI.
Oco0eHHOCTH CTPOCHHS aTOMOB,
XapaKTEepPHbIE CTEIICHU OKUCIICHUS.
A30T, pacrpocTpaHeHue B MPUPOJIE,
bu3nYeCcCKre U XUMUUECKHE CBOMCTBA.
Kpyrosopor a3zora B npupoze.
Ammuak, ero puznueckue u
XUMHUYECKUE CBOMCTBA, MOJYYCHUE U
IPUMEHEHHUE.

Conu aMMOHUS, UX PUBUIECKUE

1 XUMHYECKHE CBOMCTBA,
npuMeHenne. KauectBeHHas

peakuusi Ha HOHBl aMMOHMUSL.

A30THas KHCIIOTA, €€ MOIyYEHHE,
buznueckre 1 XuMUYECKHUEe CBOMCTBA
(oO1mue Kak mpeCcTaBUTENs Kiacca
KHUCJIOT U crienipruyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHUSI B KaU€CTBE MUHEPAJIbHBIX
ynoOpeHuid. XuMHUYECKOE 3arps3HEeHUE
OKpYKaOUIEN CpeJIbl COCTMHEHUSMU
a30Ta (KUCTIOTHBIE 0K/, 3aTPSI3HECHHE
BO3/yXa, MMOYBBI U BOJOEMOB).
docdop, aToTponHbIe MOAUPUKAIIAN
docdopa, puznvecKue 1 XUMHICCKHE
cBotrictBa. Okcun pocdopa (V)

OOBSCHATH 00IIIHE

3aKOHOMEPHOCTHU B U3MEHEHUU

CBOWCTB 3JIEMEHTOB

VA-Tpynnsl ¥ UX COEAMHEHUH C YI4ETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (PU3nUECcCKue

Y XMMHUYECKHE CBOMCTBA IIPOCTHIX
BEIIEeCTB a30Ta u pocopa u ux
COeIMHEeHUI (aMMHaKa, Cojeii aMMOHHS,
a30THOM KHMCJIOThI, HUTPATOB, OKCUJA
docdopa (V) u bochopHOIt KUCITOTHI,
dbocdaToB), crtocoObI UX MOIYISHUS,
MIPUMEHEHHUE U 3HAYECHUE B IIPUPOJIE

Y )KM3HU YeJIOBeKa.

Onpenensite HOHBI aMMOHUS U docdaT-
HOHBI B PaCTBOPE.

OOBsICHATH CYIIIHOCTb
AKOJIOTUYECKUX npo0iem,
CBS3aHHBIX C HaXO0XJACHUEM

coenuHeHM a30ta U pochopa

B OKPY’KAIOIIEH Cpeae.
[TraHrpoBaTh M OCYIIECTBIATH
Ha MPAKTUKE XUMHUCCKHE
IKCTICPUMEHTBI, IPOBOTUTH
HaOJIOICHYSI, JICJIaTh BBIBOJIBI 10
pe3yibTaTamMm

IKCTIEPUMEHTA TIPU TTPOBEICHUH




u pochopnas kuciora, hpuznuecKue

71a00pPaTOPHBIX OIBITOB M MPAKTUIECKOMN
paboTHI.
CrnenoBathb mpaBuiiaM 0e30macHON




Y XUMUYECKUE CBOMCTBA, MOJYYECHUE.
Hcnons3oBanue ¢hochartoB B KaueCTBe
MUHEPAJIbHBIX yJI00pCHUIA.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

O3HakoMIIEHHE C

(bU3UYECKUMU CBONCTBAMU

aszora, hochopa

U UX COCIMHEHUM (BO3MOKHO
HCII0JIb30BaHKE BUCOMATEPHUATIOB).
O3HakoMJIeHHE C 00pa3IaMu
a30THBIX U (HOChHOPHBIX YI0OpEHUIH.
[Tonyuenue, cobupanue,
pacrno3HaBaHUE U U3YUYCHUE CBOMCTB
aMMHaKa.

BzaumonencTBue KOHIEHTPUPOBAHHOU
a30THOM KHUCJIOTHI C MEIbIO
(BO3MOXHO

HCTOJIb30BAHUE

BUJIEOMATEPHAIIOB).

JlabopamopHhvie onvimoi:
[IpoBeneHne KaueCTBEHHBIX

peaxkiuii Ha UIOH aMMOHUS U
docdar-noH,

Y U3yUYEHHE NMPU3HAKOB UX
MPOTEKAHUS.

llpakxmuueckas paboma

paboThl B 1abopaTopuun

IIPU UCTIOJIb30BAaHUHN XUMUYECKOM
NOCY/Ibl U 000PYI0BaHUS.
[Tpou3BOANTH BEIYHCICHUS

110 XUMHUYECKHM

ypaBHEHUSIM.

Hcnonbs30BaTh MpHY BHITIOTHEHUH
y4eOHBIX 3a/IaHUi TEKCThl yUeOHUKA,
CIPaBOYHBIC MATEPUAIIBI

(MepUOANYECKYI0 CUCTEMY XUMUYICCKUX
anemenTtoB /. V1. MenneneeBa, Tabmuiry

PacTBOPUMOCTHU KHUCJIOT, OCHOBaHUM
Y COJIEN B BOJIE, BJIEKTPOXUMHUYECKUN
pA HAIPSKEHUN METAJIOB)




Ne 3: Tlonyuenue ammuaka, u3ydeHue
€ro CBOMCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XMUMHUYECKUX PEAKIINI




2.4

OOmas
XapaKTepUCTHKA
XUMHUYECKUX
3JIEMEHTOB
[VA-rpynmsr.
Yraepon

Y KPEMHUU, U UX
COCMHEHMS

OO01mas xapakTepuCcTHKa HIEMEHTOB
[V A-rpynmnsl. OcobeHHocTu
CTPOEHHS aTOMOB, XapaKTEepPHbIC
CTETMIEHH OKUCJICHMUS.

Yraepon, amioTponHbie MOAU(BUKAIINH,
pacnpocTpaHeHue B IPUPOJIE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancop6rmusi. Kpyrosopor

yriaepoja B IpUpoe.

Oxkcuppl yraepoja, ux

buznuecKre u XUMHUIECKUE

CBOMCTBA, ICCTBHE HA KUBBIC
OpraHU3Mbl, TIOJyYEeHUE U
npUMEHEHHUE. IKOJOTUYECKUE
po0JIeMbl, CBS3aHHBIE C

OKCHUJIOM

yriepona (1V), runoresa rimo0aibHOro
MOTEIUICHUS KJIIMMAaTa, TapHUKOBBIN
¢ dexr.

VYronpHas KUCIOTA U €€ COJIH, UX
dbusznUecKre 1 XUMUIECKHUE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBennas peakius Ha KapOoHaT-
noHbl. Mcrionbp3oBanne kKapOOHATOB

B OBITY, MEJTUIIMHE,
MPOMBIIIIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

OObsICHATH 001ITHE

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOWCTB 3JIEMEHTOB

IV A-rpyniibl u uX COEIUHEHUN C YUETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (U3HUECKUC

¥ XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB yIJIepoaa U KPEMHUS U UX
COeTMHECHMH (OKCHUJIOB YIJIepoa,
YrOJIbHOM KUCTIOTHI, KApOOHATOB, OKCH/IA
KPEMHUS, KPEMHUEBOU KHUCIIOTHI,
CHUJIUKATOB), CIOCOOBI X

MOJIy4YEHHUs], IPUMEHEHUE U

3HAYEHUE B MPUPOJIE U )KU3HU
YeloBeKa.

OOBSICHATH TPUYUHHO-CJICICTBCHHYIO
CBSI3b: CTPOCHHE BEIIECTBA — CBOMCTBA
— TPUMEHEHHUE — Ha TTpUMEpPax
COEJIMHEHUH YIJIEPOIa U KPEMHMUS.
Onpenensats KapOOHAT- U CHITUKAT-
MOHBI B PaCTBOPE.

OOBSICHATH CYIIHOCTh

IKOJIOTHYECKUX MPOOIIeM,

CBSI3aHHBIX C HAXOXKJICHUEM
YIJIIEKUCIIOTO Ta3a B OKPY KaloIen
cpere.

[TonrBepkaaTh 0COOEHHOCTH COCTaBa




[TepBoHayanbHBIE TOHATHS OPraHUYECKUX BEILIECTB IPUMEPAMHU
00 OpraHNyYecKuX BEIIECTBAX KaK MPOCTBIX COEAUHEHUN (METaH, 3TaH,
0 COEIMHEHHUSIX yriiepoaa (MEeTaH, 3TaH, STUJICH, alleTUJIEH, STAHOJI, TJIULIEPYH,




STUJIEH, alleTHIICH, 9TaHOJI, TJUIEPHH,
YKCYCHasl KUCIIOTA).

[IpupoaHbIE HCTOYHUKHU
yIIA€BOAOPOJIOB (YroJb, IPUPOIHBIN
ra3, He)Th), IPOTYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B
OBITY M MPOMBIIIJICHHOCTH.

[TonsiTHE O OMOIOTUYECKH BAKHBIX
BEIIECTBAX: XKUPAX, OeNKax, yrIeBOAax
— ¥ ¥IX POJIM B ’KU3HU YEJIOBEKA.
MarepuanbHOE EqUHCTBO
OpraHUYECKUX M HEOPTAHUYECKUX
COCMHEHUN.

Kpemuuii, ero ¢pusunueckue

U XMMHYECKHUE CBOICTBA,

MOJTy9CHHUE U IPUMCHCHHE.
CoennHeHUs KPEMHHMSI B TIPUPOJIC.
OO6mue npeacTaBiIeHUS

00 oxcune kpemuus (1V) u kpemMHHEBOI
KUCIIOTE.

Cunukatel, UX UCTIOTH30BaHUE B OBITY,
MEIUITHE, POMBIIIIICHHOCTH.

BaxHeimme cTpoUTebHbIE MATEPUAIIBL:

KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xkesne300eToH. [Ipobiemsl 6e30macHOTO
UCTIONIb30BaHUS CTPOUTEIBHBIX
MaTEepHUAJIOB B TIOBCETHEBHOM KM3HH.

YKCYCHasi KHCJIOTa), B3AUMOCBSI3b
HEOPTraHUYECKUX COCTMHEHUM
yriaepoJa U OPraHMueCKUX BEIECTB.
OnuceiBaTh posib OETKOB, JKUPOB

¥ YTJIEBOJOB B (DYHKIIMOHHPOBAHUH
KUBBIX OPTaHU3MOB, COCTaB
MPUPOIHBIX UICTOUHUKOB
yTJI€BOJIOPOIOB, UX POJIb

B OBITY U TIPOMBITINIEHHOCTH.
[TpoBOUTE BHIYUCIICHUS 110 YPAaBHEHUSIM
XUMHUYECKUX PEaKIIHil.

[InanupoBaTh U OCYIIECTBIATH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH
HaOII0ICHUS, JeJIaTh BEIBOJBI 110
pe3yapTaTam

SKCIIEPUMEHTA TIPU MTPOBEICHUH
71a00PaTOPHBIX OIMBITOB M MPAKTUYECKUX
pabor.

CrnenoBatb nmpaBuiiam 6€30MacHON
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAaHUHN XUMUYECKOM
MOCY/Ibl U 000PYIOBaHUS.
Hcnonb3oBaTh MpH BHIMOJIHEHUN
yueOHBIX 3a/IaHUI TEKCThl yUeOHUKA,
CIIPaBOYHBIC MaTEPUAITBI
(ITepuouueckyro cuctemy




Xumuueckuit IKcnepumenm: XAMUYECKUX 3eMeHTOB []. 1.
Jlemoncmpayuu: MenneneeBa, TabIUILy
Moaenu KpUCTaIIINYECKUX PEIIETOK PAacCTBOPUMOCTH KHCJIOT, OCHOBAaHUH




anmasa, rpadura, QpyiiepeHa.
O3HaKOMJIEHHE C TPOLECCOM
a7IcOpOILIMK PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM IIPOTUBOrasa.
O3HakoOMJIEHHE C IPOAYKIHEH
CUJIMKATHOW MPOMBIIIIIEHHOCTH
(BuneomaTepuansl: cuaMKaTHas
IPOMBIILIEHHOCTB).

Monenu MoJIEKyYJI OpraHHYECKUX
BEILIECTB.

JlabopamopHhuwiti onvim:

[Tonyuyenue, cobupanue,
pacro3HaBaHUE U U3YyUYECHUE CBOWCTB
YTJIIEKUCIIOTO Ta3a.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha KapOOHAT U CUJIMKAT-UOHBI

Y U3yYEHUE NTPU3HAKOB UX
IIPOTEKaHUS.

Ipakxmuueckue pabomul.

Ne 4. TlonydeHue yriaekuciioro rasa,
U3YYEHUE €r0 CBOMCTB.

Ne 5. Peuienue skcriepuMeHTAIbHBIX
3a7a4 1o reme «BaxkHenune
HEMETAJJIBI U UX COCTUHEHUS.
Buiuucnenus:

10 YPABHEHMSIM XUMHYECKUX PeakLui

Y COJIEHN B BOJE, JIEKTPOXUMHUUECKUI
P HAPSKEHUN METAJIOB)




Hroro no pazgeny
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MeTauibl 1 X COeIMHEHUS

3.1

OO01me
CBOMCTBA
METAJUIOB

OO6mas XxapaKTepruCTUKa XUMUYSCKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH
UX MoJioxkeHus B [lepuonnueckon
CUCTEME XMMHYECKUX IJIEMECHTOB
J.1. MeHnneneeBa u CTpOCHUSI aTOMOB.
Crpoenune MetaiuioB. MeTtainmuueckast
CBSI3b U METAITMYECKAsI
KPHUCTAJUIMYECKAsl PEIIETKA.
DIIEKTPOXUMHUYECKUH PSAJT HAPSKEHUN
MeTaiioB. Ou3zndeckne 1 XUMUYECKUe
cBoricTBa MeTauioB. O0Imue criocoObl
noiaydeHus: MmetamioB. [lonstue

0 KOPpPO3UH METALIOB, OCHOBHBIEC
CITOCOOBI 3aIUTHI UX OT KOPPO3HH.
CnunaBsl (cTanb, YyT'yH,
JIOpATTFOMUHUN, OPOH3a) U UX
MIPUMEHEHHE B OBITY

Y TIPOMBIIIJIEHHOCTH.

Xumuueckuit IKCnepumMenm:
Jlemoncmpayuu:

OO6pa31ibl METaJJIOB U CILUIaBOB.
N3yuenue pe3ynbTaToB KOPPO3UH
METaJIJIOB (BO3MOKHO HCTIOJIb30BaHUE
BUJICOMATEPHUAIIOB).

Jlabopamopnvie onvimol.
O3zHakomiieHue ¢ o0pasiamu

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUHN U IPUMEHSATH 3TH MOHATUS
IIPU ONMCAHWUU CBOMCTB BELIECTB U UX
IIPEBPALLCHUN.

OO0BSICHATH 001II1E

3aKOHOMEPHOCTH B H3MEHEHUHN
CBOMCTB 2JIEMEHTOB- METAJJIOB U

WX COCTMHCHHH C YIETOM CTPOCHHUSI
WX aTOMOB.

XapakTepu3oBaTh CTPOSHUE METAJIIOB,
obmue puznuecKkue 1 XUMHYSCKUe
CBOWCTBA METAJIOB.
XapakTepu30BaTh 00IIHE CITIOCOOBI
MOJIYYeHHS] METAILJIOB.

OnuceIBaTh CIIOCOOBI 3aIIIUTHI
METAJJIOB OT KOPPO3HH.

CnenoBaTh nmpaBuiIaM 0e30MacHOM
paboThl B 1abopaTopuu

IIPY UCTIOJIb30BAaHUU XUMUYIECKOMN
NOCYJbl U 000PYIOBaHUS.
[Tpou3BOAUTH BEIYHCIICHUS

10 YPABHEHHSIM XUMHUYECKHUX PEaKITHil,
€CJIM OJIMH U3 PEareHTOB COJEPKUT
MIPUMECH.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wiu rpyrre.




METaJIJIOB U CILUIABOB, UX
(bU3UICCKIMU

Hcrnonb30BaTh MpY BHITIOTHECHUH
y4eOHBIX 3aJJaHUN TEKCThI Y4eOHUKa,




CBOMCTBAMH. CIIPaBOYHBIE MAaTEPUAIIBI
Buiuucnenus: (ITepupouueckyro cucTemMy
110 YPaBHEHUSAM XMMHYECKUX PEaKIUN, XUMUYECKHUX 371eMeHTOB J[. 1.
€CJIM OJINH U3 PEAreHTOB CONECPKUT MenpeneeBa, TabIHIly pacCTBOPUMOCTH
IIpUMECH KHUCJIOT, OCHOBAaHUI
Y COJIEU B BOJIE, DJICKTPOXUMUYECKUH
pan
HaIpPsSKEHUN METAJIOB)




3.2

Baxueiimnue
METAJUIBI U UX
COEIMHEHUS

16

[[{e04HBIC METAIIBI: TTOJIOKEHUE

B [lepnoanueckoi cucreme
XAMUYECKHUX 3eMeHToB J1.11.
Menpeneena,

CTPOEHUE UX aTOMOB, HAXOX/JCHUE

B ipupojae. duznueckue 1 XuMUIeCKue
CBOICTBA (Ha MpUMepe HATpHUs

U Kanus). OKCUIbI U TUIPOKCHUIBI
Hatpus U Kanus. [[pumenenue
IIEJTOYHBIX

METaJJIOB U X COCTMHECHUH.
[[{eouHO3EMETBHBIE METALIIBI
Mariui M KaJbILUi: IT0J0XKECHNUE

B [lepnoanueckoit cucTemMe
XUMHUYECKUX 3JIECMEHTOB J..
MenpeneeBa, CTPOEHHUE HX AaTOMOB,
HaXO0XJICHUE B MPUPOJIE.

du3nyeckue 1 XUMUYECKHE CBOMCTBA
Mar"us 1 Kajaplus. BaxxHenmme
COEMHEHUS KaJabIus (OKCHUI,
TUAPOKCHU, COJIH ). JKECTKOCTh

BOJIBI ¥ CTIOCOOBI €€ YCTPAHCHHUS.
AIIOMUHHAI: IOJIOKEHUE

B [lepnoanueckoi cucreme

OOBsacHATH 001ITHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB 3JIEMEHTOB-

METaJIJIOB U UX COEJIMHEHHI B
IpyIIax ¢ y4eTOM CTPOEHHUS UX
aTOMOB.

XapaktepuzoBath (pU3UUECKUE

U XMMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB METAJIOB U UX
COCIMHEHUH (OKCHUJIOB,
THUAPOKCHUIIOB, COJICH ), CIIOCOOBI X
MOJIyYEHUs, IPUMEHEHUE U
3HA4Y€HUE B MMPUPOJIE U KU3HU
YeJI0BeKa.

VYcranaBiauBaTh NPUYUHHO-
CJIEACTBEHHYIO CBSI3b: CTPOCHUE
BEIllECTBAa — CBOMCTBA — MPUMEHEHUE —
Ha [IPUMEpax U3y4yaeMbIX BEUIECTB.
Pacrnio3HaBaTh C NOMOIIIbIO
KAUE€CTBEHHBIX PEAKLINI HOHBI
METaJIJIOB: MarHus,

KaJIbITUSI, ATFOMUHMS, [IMHKA, JKeJie3a
(IT) u xeneza (III), menu (II).
JlokazbiBaTh aM()OTEPHBIN XapaKTep
OKCHJIOB ¥ TUJIPOKCHUJIOB aTFOMUHUSI




XUMHYECKUX IJIEMEHTOB
J.1. MenpaeneeBa, CTpO€HUE aTOMA,
HaXO0XJEHHUE B IPUPOJE.

du3NYECKrne U XUMUYECKHe

CBOMCTBA AJIIOMUHUSL.

AmporepHbIe cBOMCTBa

OKCHU/JIa U TUAPOKCHUIA

AJTIOMUHUSL.

Kenezo: nonmoxenue B [leprnonnueckou
CHUCTEME XUMHUYECKUX DJIIEMEHTOB

J.1. MenaeneeBa, CTpO€HUE aTOMA,
HaXO0XXJICHUE B IPUPO/IC.

du3nYeCcKrne U XUMUYECKHE

CBOICTBA kKeJie3a.

Okcuapl, THAPOKCUABI U COJIN JKENE3a
(IT) u xene3a (III), ux cocras, cBOKCTBA
Y TIOJTyYEHUE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OcobeHnHoctu B3aUMO/ICHCTBUS
OKCHJa KaJblIMsl M HATPUSl C BOJOU
(BO3MOXHO MCII0JIb30BAHUE
BUJIEOMATEPUAJIOB).

OxkpailiiBaHue MmjiaMeHu HOHAMHU
HATpHs, KaJIus U KaJIbIUs

(BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB).

U IIUHKA.

[InanupoBaTh U OCYIIECTBIATH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH
HaOII0ICHUS, JeJIaTh BBIBOJIBI 110
pe3yabTaram

AKCIIEPUMEHTA TIPH MPOBEICHUU
71a00pPaTOPHBIX OIBITOB M MPAKTHYECKIX
pabor.

CrnenoBatb npaBmiiam 6€30MacHON
paboThI B TabopaTopuu

IIPU UCTIOJIb30BAaHUHN XUMHUYECKOM
MOCY/Ibl U 000PYIOBAHUS.
[Tpou3BoAUTH BBIUKCICHUS

10 XUMHYECKUM

YpaBHCHHSIM.

Y4acTBOBAaTH B COBMECTHOM

paboTe B mape Wiu rpymre.
BricTpanBath pa3BepHyThIC
MUCHMEHHBIE U YCTHBIE OTBETHI C
ONOpOM

Ha nH(popManuio U3 yueOHHKa

Y CIIPABOYHBIX MAaTE€PUAIOB, IPAMOTHO
MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
amnmapar Kypca XUMHH




HccnenoBanue CBOWCTB  KE€CTKOM
BoJbl. Ilporiecc ropeHus sxeneza B
KUCTIOPO/Ie (BO3MOXHO
HCITOJIL30BaHHEC

BUJIEOMATEPHAIIOB).




JlabopamopHvie onvimyi:
[IpoBeneHre KaUeCTBEHHBIX PEAKIINI
Ha UOHBI (MarHus, KaJibIus,
AIFOMUHUS, IMHKA, xene3a (1) u
xenesa (III), menu (1), onucanue
PU3HAKOB UX

IPOTEKAHUS.

Hccnenoanne aMmpoTepHBIX CBONCTB
TUAPOKCUJA AJTFOMUHHUS U THIPOKCHIA
[[UHKA.

IIpaxmuueckue pabomuwi:

Ne 6. J)KecTkoCTh BOJIBI U METO/IBI €€
yCTpaHEHUS.

Ne 7. Peuienue 3kCriepuMeHTAIbHBIX
3a7a4 1o reme «BaxxkHenme
METaJUIbl U UX COETUHEHHUS.
Buiuucnenusa:

[0 YPABHEHUSIM XUMUYECKUX PEAKIUH,
€CJIM OJMH U3 PEareHTOB JaH B
U30BITKE WIH COAEPKUT IPUMECH;
MacCOBOM JOJIA BBIXO/1A IPOIYKTa
peakuuu

Hroro no pazgeny
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XuMHSA ¥ OKPYKAKOUIAA cpeaa




4.1

XuMust

5
OKpYy>Karorias
cpena

BemecrtBa u MaTepuansl B
IMOBCEIHEBHOM >KU3HU YEJIOBEKA.
be3onacHoe ncrnoabp30BaHuE BEIIECTB U
XUMUYECKHUX peakiuii B ObITy. [lepBas
IIOMOIIIb

XapakTepu30oBaTh POJIb XUMUU

B Pa3NIMYHBIX c(pepax AesiTeNbHOCTH
JII0JIeW, OCHOBHBIE BEILIECTBA

Y MaTepHuabl, IPUMEHSIEMBIE B 5 KU3HU




IIPUA XUMHUYECKUX
0KOTax U OTPABJICHUSAX.
XUMHYECKOE 3arpA3HEHNE
OKpY>Karoliel cpeipl (peeabHast

AOIyCTUMAsl KOHIOCHTPAIWA BCIICCTB.

Ponp xumun

B PELIEHUH SKOJOTUYECKUX MPOOIIEM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

N3yuenue 006pa3oB MaTepraionB
(cTex10, CIIJIaBbl METAJIIOB,
MOJIMMEPHBIC MaTEPHAIIbI)

COBPEMEHHOTO YeJIOBeKa.
OOBACHATH YCIOBUSI O€30MTACHOTO
UCIIOJIb30BaHUS BEIIECTB U XUMUYECKHUX
peakuuii B ObITY.

AHanu3upoBaTh U KPUTHUECKU
OLICHUBATh UH(OPMALIMIO O BIUSIHUU
IIPOMBIIIIEHHOCTH, CEIBCKOTO
XO035IMCTBA, TPAHCIIOPTA U JIp. Ha
COCTOSIHHE

OKPY’KAIOIIEH CPEIbl.

YMeTb oKa3bIBaTh NEPBYIO MOMOIIIb

IPU XUMUYECKUX 05KOTrax U
oTrpaBieHusx. [[punumars yyactue B
00CYX/IeHUH MPOOIEM XUMUYECKOHN U
JKOJIOTUYECKOM HAIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3ULIUIO MO
npooieme

Y [IpeJy1araTb BO3MOXKHBIE ITyTHU €€
peleHus

PesepBHoe Bpems 3
Htoro no pazzaeny: 3
PeszepBHOE Bpems 3
OBILIEE YHCJIO 68
YACOB

110 [TIPOI'PAMME




NEPEYEHDb (KOAU®UKATOP) PACHPEJIEJEHHBIX MO KJIACCAM
IMMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJBHON TPOT'PAMMBI OCHOBHOT' O
OBIIETO OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS IO XUMHUHU

B ¢denepanpHBIX M permoHaNbHBIX MPOIEAYpaxX OICHKHM KauyecTBa OOpa3OBaHMUS
UCIIOJIB3YETCs MepeyeHb (KoAu(UKaTop) pacmpepesieHHbIX MO0 KjaccaM IPOBEPSIEMbBIX
TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTE€NbHON MPOTrPaMMBI
OCHOBHOT'0 00I1IeT0 00pa30BaHUs U DIEMEHTOB COACPIKAHUS 110 XUMHUH.

8 KIIACC
IIpoBepsieMble TPeOOBAHUSA K Pe3yJbTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
MPOrpaMMblI
Kog [IpoBepsieMble IPEIMETHBIE PE3YJIbTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHOMN MPOrPaMMbl OCHOBHOT'O 00111€TO 00pa30BaHUs
pe3yibTaTa
1 [To Teme: «IlepBoHauaNbHBIC XUMUYECKUE TIOHSITHS
1.1 pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IMOHATHI: aTowm,
MOJIEKYJIa, XUMUUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE
BEILIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEIIbHAsi aTOMHAasi W MOJEKYJspHas Macca, KOJHUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi J0JII XUMUYECKOTO
DJIEMEHTa B COCAMHEHUH, MOJIIPHBIH 00BEeM, XUMHUYECKas
peakuus, KiacCUPUKalUg pEaKIHuii: pPEeaKIuu COCTUHEHUS,
peakuuu pasyIoKEHUs, peakiuu 3aMeEIlEeHHUS, peakuuu
oOMEHa, 3K30- U IHJAOTEPMHUYECKUE PEAKINH, TEIIOBOU d(PhEeKT
peakiMu, pacTBOp, MaccoBas JOJs BeuiecTBa (MPOIEHTHAs
KOHIIEHTpAIlUsl) B pacTBOpPE
1.2 WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHWMHUYECKHUX
MOHSITUN U IPUMEHSITh 3TU TIOHSITHS NPU
OMMCAHUM BEIIECTB U UX NPEBPAILICHUI
1.3 UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMUKY ISl COCTaBJICHUS
(GbopMyI1 BEIIECTB U YPaBHEHUN XUMUYECKUX PEeaKIUi
14 pPacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHsS MACChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYE€HUs, 3aKOHa
ABorazapo
1.5 ONpPEACNISITh  BaJE€HTHOCTb aTOMOB  JJIEMEHTOB B

6I/IHapHBIX COCIMHCHUAX

80



1.6

KJIACCU(PHUIIMPOBATh XUMUYECKHE PEAKIUHU (M0 YUCIY U COCTaBY
YUYaCTBYIOIIMX B PEaKIIMH BEUIECTB, 10 TEIJIOBOMY 3(PPeKTy)

1.7

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIPHYIO M MOJIAPHYIO MACChI
BCIICCTB

1.8

BBIYHUCIIATE MAaCCOBYIO JIOJIFO XHUMHYECKOTO 3JeMEHTa 1o (Gopmyrie
COC/IMHEHUS,

1.9

BBIYHUCJIATh MACCOBYIO JOJIO BCIICCTBA B PaCTBOPC

1.10

IPUMEHSTH €CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —
Ha0JI0/IeHNE, U3MEPEHUE, MOCITMPOBAHNE, SKCTIEPUMEHT (peaibHBIH
Y MBICJICHHBIH)

ITo Teme: «BaxHeume npeCTaBUTEIN HEOPTAHUYECKUX BEIIECTBY

2.1

PACKPBIBATE CMBICJI OCHOBHBIX XUMHUYCCKUX TIOHSTHM: OKCH I,
KH1CJI0Ta, OCHOBAHHUC, COJIb

2.2

OIIpEAEIATh NMPUHAAICKHOCTh BELIECTB K ONPEJEIIEHHOMY KJIaccy
COeIMHEeHUI 1o hopmyaam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTB HCOPraHU4CCKMEC BCUICCTBA

2.4

XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XUMUYECKHE CBOMCTBA
BELLECTB Pa3IMYHbIX KJIACCOB, MOJATBEPK/1as ONMUCAaHUE MPUMEpaMU
MOJIEKYJISIDHBIX ~ YPAaBHEHH  COOTBETCTBYIOLIMX  XHMHUYECKHX
peaxkunit

2.5

IMPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH ITPOTCKAHUA XHUMHUUCCKUX
npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

CJIe1I0BaTh npaBuiIam TI0JIb30BAHUS XUMHYECKOM
Mocyiol U J1abopaTOpHBIM O0OpYJOBaHUEM, a TaKXKe IpaBUiiaM
oOpalieHusi C BEIIeCTBAMH B COOTBETCTBHHM C WHCTPYKIIUSAMH TIO
BBITIOJTHCHHUIO J1A0OPATOPHBIX XUMUYECKHUX OMBITOB TIO TOTYYCHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOIOpOJA M KUCIOPOAA),
IIPUTOTOBJIEHUID PACTBOPOB C ONPEACIECHHOW MAacCOBOU JOJIEN
PacCTBOPEHHOT'O BEIECTBA, IIAHUPOBATH U MPOBOIUTH XUMHUYECKUE
AKCIIEPUMEHTHI T10 PACTIO3HABAHUIO PACTBOPOB IIEJIOUEH U KHUCIIOT C
MOMOIIBI0O UHIUKATOPOB (JIAKMYC, (deHOoN(TaNenH, METUIIOPAHK U

Jipyrue)

2.7

IMPOBOJAUTD PACUCTLI 110 YPABHCHHUIO XUMHUYECKOMN pCaKknnuu

I[To Teme: «llepmommueckuii 3akoH u Ilepuoaudeckas cucrema
xumuueckux snemeHtoB .M. MenaeneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIAN




3.1

PaCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUH: PO
aToma, DJICKTPOHHBI CJOW  aroMa, aToOMHas  OpOUTalb,
panuyc aToMma,




XUMHUYCCKaAsA CBA3b, IIOJIPHAA W HCIOJISIPHAS KOBAJICHTHAA CBA3b,
QJICKTPOOTPpHUIATCIIbBHOCTb, HMOHHAsA CBA3b, HMOH, KAaTHOH, AHHWOH,
CTCIICHb OKMCJICHHA

3.2 KJIaCCU(DHUIIMPOBATH XUMUYECKHUE IIEMEHTHI

3.3 OMUCHIBATH u XapaKTepUu30BaTh TaOJIMYHYTIO bopmy
[lepuognyeckold CHCTEMBI XMMHYECKHX 3JIEMEHTOB: pa3jinyaTh
NOHATUS «rJiaBHas mnoarpymnmna  (A-rpymma)» W «1mo0oyHas
noarpynna (b-rpynma)y,
«MaJibiey U «O0JIbIIKE) MEPUOIbI

34 packpsiBaTh cmbich [lepuomnueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHWE TMEPUOJUYECKON  3aBUCHUMOCTHU
CBOMCTB  XMMHYECKHX OJEMEHTOB OT MX TOJOXKEHUS B
ITepuoanueckoit cucreme

3.5 COOTHOCHTD 0003HauYeHU, KOTOPbIE UMEIOTCS B
Tabuie
«Ilepuonnueckas cucremMa XUMUYECKHUX

3JIEMEHTOB .. MeHpeneeBa c

YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XHUMHYECKHX
AIIEMEHTOB (COCTaB W 3apsAl sapa, OOIee YHCIO AJIEKTPOHOB U
pacrpeielieHue UX MO 3JIEKTPOHHBIM CIIOSIM)

3.6 OTpEeNEsATh  CTENECHh  OKHUCICHHMS  DJEMEHTOB B

OMHAPHBIX COCTUHEHUSIX
3.7 ONnpeeNsaTh BUJ XUMUYECKOW CBA3M (KOBAJIEHTHas |

I/IOHHaﬂ) B HCOPTaHNYCCKUX COCANHCHHAX

HpOBepﬂeMble JIEMEHTHBI COAECPKaAHUA

Kon [IpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 [IepBoHauanbHbBIE XUMUYECKUE TOHATHS

11 [Ipenmer xumuu. Ponp XUMUM B KU3HU 4YeJIOBEKa. XUMHUSA B CHCTEME
HayK. Tena u BemiecTtBa. PU3MUECKHUE CBOKCTBA BEUIECTB. ArperatHoe
COCTOSIHUE BEILIECTB

1.2 [lonatne o merogax MO3HAHHMS B XUMHUHU. UHCThIE BELIECTBA U
cmecu. CriocoObl pazzenieHus cMeceit

1.3 ATOMBI M MOJIEKYJIbl. XUMHYECKUE AJIEMEHThl. CHUMBOJIBI XUMHUYECKUX

aneMeHTOB. IIpocTeie M CiOXHBIE BemecTsa. ATOMHO-MOJEKYJISIPHOE
YYECHHE
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Xumuueckast popMyna. BalleHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH IOCTOSHCTBA COCTaBa BewleCTB. OTHOCUTENIbHAS aTOMHAas Macca.
OtHOcuTeNnbHAs MOJEKyJsIpHas Macca. MaccoBas 10JI1 XMMHUYECKOTO
JJIEMEHTA B COCIMHEHUUN
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KomnuectBo BemectBa. Monb. MomsapHas Macca.  B3auMocBsa3b
KOJIMYECTBA, MAacChl M YUCa CTPYKTYPHBIX €IMHULl BeulecTBa. PacyeTsl
1o opMynaM XUMMHUECKUX COECTUHEHHIM

1.6

Ousnyueckne W XUMUYECKHE SBICHUSA. XHUMHUYECKas pEaKIus U ee
npu3HaKu. 3aKOH COXPAHEHHS MAacChl BEHIECTB. XMMUYECKUE YPABHECHUS.
Knaccudukainus XuMUYECKUX peakiuil (COCIUHEHUs, Pa3JI0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMUYECKUN JKCIIEPUMEHT: 3HaKOMCTBO v XUMHUYECKOU
NOCYJIOi, ¢ MpaBujiaMd paboTbl B JlabopaTopud ©  NpUEMaMU
oOpaiieHusi ¢ J1a0OpaTOPHBIM 00OPYTOBAaHUEM, H3yYE€HHWE M OIHMCAHHE
(bU3MYECKUX CBOMCTB 00pa3IOB HEOPraHUUYECKUX BEIIECTB, HAOIIOACHUE
busnyeckux (IMJIaBJIEHHE BOCKA, TasHUE JibJla, pacTUpaHUE caxapa B
CTYyNKe, KUIEHUE U KOHJICHCAIUs BOJIbI) U XUMUUECKUX (TOPEHHE CBEYH,
MPOKaJMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejia C KUCIOTOM)
SIBJICHUHM, HAOIIOJICHUE U ONHCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHCIOTHI C
xjopuaoM Oapusi, paznoxenue ruapokcuna meau (1) mpu HarpeBanum,
B3aMMOJICHCTBUE JKene3a ¢ pactBopoM conu wmeau (II), u3zyueHwe
CIIOCO0OOB pa3jiefieHuss cMecei (C MOMOIIbI0 MarHurta, (QUIbTPOBAHUE,
BbINIApUBAHUE, AUCTUIULAIMUSA, Xpomarorpadus), NpOBEIECHUE OYHCTKU
MOBapeHHOW COJM, HAONIOJCHHE W OMHMCAHHE PE3YJbTATOB MPOBEIACHUS
ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE
MoJeJIer MOJIeKyJT (IIIapOCTEPIKHEBBIX )

Baxueiimme npeacTaBUTEIN HEOPTAHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3JieMEHT U IIPOCTOe
BemecTBo. Haxoxnenue kuciopoga B HOpupoje, (U3HYECKHE H
XUMHUYecKkue cBoicTBa (peakumu TopeHus). Oxcunbl. [lpuMeHeHue
kuciopoaa. CrnocoObl TOMyYeHHs KHUCIOpoja B JlabopaTopuu U
npombinieHHocTH.  KpyroBopotr kuciopoga B npupoae. O30H —
aJUIOTpONHasE MOIU(MUKALIUS KUCIIOPOia

2.2

TennoBo# >QheKkT XUMUYECKON peakliuy, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M DOHAOTEPMUUYECKHE peaKUWW. TOIUIMBO: Yroiap H METaH.
3arpsi3HeHHE BO3[yXa, YCUJIEHUE MapHUKOBOro 3dekTa, paspyuieHue
030HOBOTO CJI0SI

2.3

Bomopon — sneMenT W mpocrtoe BemecTBo. Haxoxiaenue Bomopona
B MpUpoe, GU3NUECKUEe U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI
nosrydenus. Kuciaotsl u conu

2.4

MOJISIpHBIﬁ 00beM ra3oB. PacueTsl Mo XHMUYECKUM YpPaBHCHUAM




2.5

dusznueckue CcBOMCTBA BOAbl. Boma kak pactBopurenb. PacTtBopsl.
HacellienHple 1M HEHACBIIMIEHHBIE  PacTBOpPBL.  PacTBOpUMOCTH
BEIIECTB B BOJIe. MaccoBas 10jsl BEILIECTBA B pacTBOpe. XUMHUYECKHUE
CBOMCTBA BOJIBI.




OcHoBanus. Ponp pacTBOpOB B INpuUpOAE W B JKU3HU YEJIOBEKA.
Kpyrosopot Boasl B npupoze. 3arpsa3HeHHe NPUPOAHBIX BoA. OxpaHa H
OYHCTKA ITPUPOIHBIX BOJ

2.6

Knaccuduxanus HEOPTraHUYECKUX COCIMHCHUH. Oxcupl.
Knaccuduxanuss  OKCUIOB: coyieoOpazyrolue (OCHOBHBIE,
KHUCIIOTHBIE, am(poTepHbIE) U HecoJieoOpasyrolue.
Howmenxkmarypa OKCHJIOB. dusnyeckre U XUMHUYECKUE CBOMCTBA
okcu10B. [lonydenne okcuoB

2.7

OcuoBanus. Knaccudukanus OCHOBaHWM: IIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. Dusznueckne U XUMHAYECKHE
CBOMCTBa OCHOBaHuM. [lonyuyenne ocHOBaHU

2.8

Kucinorsl. Knaccuduxanus KHUCJIIOT. Homenknarypa ~ KHUCIIOT.
DOU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. P51 aKTHBHOCTH METAJLIOB
H.H. bekerosa. [lonyuenune kuciot

2.9

Commu. Homenknatypa coneit. @Pu3nyeckue U XMMUYECKHAE CBOMCTBA
conen. [Tonmyuenue comeit

2.10

I'eneTnueckas cBsI3b MCKAY KiIaCCaMHU HECOPIraHNICCKHUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN DKCIIEPUMEHT: KAaYECTBEHHOE OIPEACICHUE COJEPKAHUS
KACIIOpOAa B BO3AyXe, IMOJy4Yy€HUEe, CcOOHMpaHue, paclo3HABaHUE W
U3Yy4YECHHE CBOWCTB KHUCIIOpO/a, HaOII0/IeHHE B3aUMOJICICTBUS
BEIIECTB C KHCJIOPOJOM U YCJIOBHUSI BO3HUKHOBEHHUS U MPEKPAIICHUS
ropenus (Moxapa), 03HaKOMJICHHE C 00pa3liaMu OKCUIOB U OMUCAHUE UX
CBOMCTB, TOJIyuY€HHE, COOMpAHUE, PACIO3HABAHME M W3YYEHHUE CBOWCTB
BojZlopoAa (ropeHue), B3auMoJieicTBUE Boaopoaa ¢ okcuaoM menu (I11)
(BO3MOXHO HCIIOJIb30BAaHUE BHUJCOMATEpPHUAIOB), HAOIIOJEHUE OOpa3lioB
BEIIECTB KOJWYECTBOM 1  MOJNb, HCCIEeNOBaHHE OCOOCHHOCTCH
pacTBOpPEHUSI BEIIECTB C pa3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHHE pPacTBOPOB C OIPENEIEHHON MAacCOBOM JI0JIEHN
PacTBOPEHHOIO BEIIECTBA, B3AMMO/ICHCTBHE BOJIbI C METAJLUIaMH (HATpUEM
U KamplueMm) (BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPUAIIOB),
OINpe/eeHHe pacTBOpPOB KHCJIOT ¥ WIeJIoYel C MOMOIIBIO
WHJUKATOPOB, HCCIIeIOBaHHEe OOpa3loB HEOPraHMYECKUX BEIIECTB
pPa3JIMUHBIX KJIACCOB, HAOJIIOJICHUE M3MEHEHUS OKPACKW HWHIAMKATOPOB B
pacTBOpax KHUCJIOT U IIEJ0Yel, u3ydeHHUEe B3auUMOJICUCTBUS OKCHA MU
(I) ¢ pacTBOpOM CepHON KHCJIOTBHI, KHCJIOT C MeETajylaMHu, peakiuil
HEWUTpaIu3aluy, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHWU, BBHITECHEHUE
OIHOTO  MeTaJjla  JpyrMM M3  pacTBOpa  COJM,  pEIICHHE
SKCIIEPUMEHTAIIBHBIX  3aa4y 1o  TeMe  «BaxuHeWmme  KIacchl




HCOPIraHUYCCKHUX COCHHHGHHﬁ))




[lepuonnueckuin 3akoH u llepuomuueckass cuCTEMA XUMHYECKUX
sanemenToB J[.MI. MenneneeBa. CtpoeHue atomMoB. XUMHUYECKas CBS3b.
OKuCIUTENIbHO- BOCCTAHOBUTEIIBHBIE PEAKIIUU

3.1

[lepBbie MOMBITKH KiIacCU(UKAIIMN XUMUYECKHX 3JIeMEHTOB. [loHsaTue
O Tpynmax CXOAHBIX BJIEMEHTOB (LIEJIOYHBIE M UIEJIOYHO3EMEIbHBIE
METaJTbl, TaJOreHbl, HHEPTHBIC Ta3bl). DIEMEHThI, KOTOPbIE O0pa3yroT
aMdoTepHbIe OKCUJIBI U THAPOKCHIBI

3.2

[lepuomnueckun  3akoH. llepuoanueckas cucTEMa  XMUMHUYECKHX
anementoB .M. MenaeneeBa. Koporkonepuoanas M AJIMHHONIEPUOIHAS
dopmbr  Ilepuonuueckoil cucremMbl XUMHUYECKHUX dnemeHToB J.M.
MenneneeBa. Ilepuonel u rpynnbsl. OU3NYECKUN CMBICI IOPSAAKOBOIO
HOMEpPa, HOMEPOB MEPHUOJIA U TPYIIIIBI dJIEMEHTA

3.3

Crpoenne aromoB. CocraB aToMHbIX saep. M30Tonbl. ONEKTPOHBI.
CrpoeHue BJIEKTPOHHBIX O00JIOUEK aTOMOB TNEpBbIX 20 XUMHUUYECKUX
JJIEMEHTOB Ilepnoamueckoi CUCTEMBI J.N. Menneneesa.
XapakTepucTUKa XUMHUYECKOIO 7JJIEMEHTAa IO €ro IMOJOXEHHUIO B
[lepnomnueckoit cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMS pajihyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX M HEMETAJJIMYECKUX CBOWMCTB MO TPYINaM U MEPUOJIAM.
3nauenune Ilepuoandeckoro 3akoHa U IlepUoaUUYECKOM CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB IS pa3BuUTUS Hayku U npaktuku. J[.N.
MeHnieneeB — y4eHbIN U TPpaXK JaHUH

3.5

Xumuueckasi cBsi3b. KoBajneHTHass (MOJsipHasE W HEMOJISIpHAas)
CBSI3b. DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX AJIEMEHTOB.
HNonHas cBA3b

3.6

Creneup  okuciicHUs.  OKHCIATEIbHO-BOCCTAHOBUTEIIHHbBIE
peakimu. [Iporiecchl OKUCIEHUS U BOCCTAHOBJICHHUS.
OKHUCIIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUA ~ DKCIIEPUMEHT: u3ydeHue  0OpasIloB BEIIECTB
METAJJIOB W HEMETaJUIOB, B3aUMOJICHCTBUE THUIPOKCUAA IIMHKA C
pacTBOpamu KHUCIIOT u IeJIOYEH, IPOBEJICHUE OTIBITOB,
WJUTFOCTPUPYIOIITUX MIPUMEPBI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHUs, COSTUHEHUS )




9 KVIACC

IIpoBepsieMble TPeOOBaHUS K Pe3yJibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOM
IPOrPaMMBblI

Kon [IpoBepsieMble MPEAMETHBIE PE3YIBTAThl OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs
pe3yJibTaTta
1 ITo Teme: «BemecTBO 1 XUMUYECKAsT PEAKIIHS)
11 pPacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATUI: pacTBOp,
DIEKTPOJIUTHI, HEAJIEKTPOJIUTBHI, ANEKTPOIUTHYECKAS

JTUCCOLMAIIMS, PEaKIMd HMOHHOTO OOMEHa, KaTaJiu3aTop,
XUMHYECKOE paBHOBECHE, 0OpaTUMble M HEOOpAaTUMbIE PEaKlUu,
OKHCJIUTEJIbHO- BOCCTAHOBUTEJIBHBIE PEAKIUU, OKHUCIHUTEIND,
BOCCTAHOBUTEINIb, OKHCIECHHE W BOCCTAHOBIICHHUE, aAJUIOTPOMUS,
aM(OTEepHOCTh, XUMHYECKasi CBs3b (KOBAJICHTHas, HWOHHAs,
MeTaJUTMYeCKasi), KpUCTAUINUECKasl PEIIeTKa, CIUIaBbl, CKOPOCTh
XAMHUYECKOUN peakiuu

1.2 WJUTIOCTPUPOBATh  B3aWMOCBSA3b OCHOBHBIX XWMHUYECKHUX
NOHATUI U IPUMEHSTH 3TU IIOHATHS IPU
ONMCAHUM BEIIECTB U UX NPEBPALLICHAN

1.3 COCTaBJISITh ~ YPABHEHMSI  DJICKTPOJIMTUUECKOW  AUCCOLMAIUU
KHUCJIOT, LIEJI0YEl U COJICH, MOJIHBIE U COKpAIEHHbIC YPaBHEHUS
peakIuii HOHHOT'O0 OOMeHa

14 pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakinii MOCPeICTBOM COCTABJIEHUS AIEKTPOHHOIO OanaHca 3TUX
peakuuii

15 MIPOBOJIUTH PACUYETHI 0 YPABHEHUIO XUMUYECKON PEAKIINH

2 ITo temam: «Hemeramnel u ux coeauHeHus» U «Metamibl U

HUX COCAUHCHUA

2.1 XapakTepu3oBaTh (OMUCHIBaTH) 00mKMEe U crnenudpuyecKue
XUMHYECKME CBOMCTBA TMPOCTBIX U  CIOXHBIX  BEIIECTB,
MOJATBEPXkAasi OMHUCAHME MPUMEPAMU MOJIEKYJSPHBIX M HMOHHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.2 COCTAaBJIATh YPABHEHUS PEAKUU, TOATBEPHKIAIOLINX
CYIIIECTBOBAHHE T€HETUYECKOM CBA3M MEXK/y BEIIECTBAMHU
pa3IMYHBIX KJIacCOB




2.3

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX
CTPOCHUA, BOBMOKHOCTHU IPOTCKAHHUA XUMHNYCCKHUX HpeBpaI_HCHI/Iﬁ
B PA3JIMYHBIX YCJIOBUAX

2.4

ClIeZIOBaTh  TpaBWJaM  IOJIb30BAaHUS ~ XUMHYECKOH
MOCYJION U TaOOpaTOPHBIM 000PYIOBaHUEM, a
TaK)Ke MpaBUiiaM OOpaIeHUs




C BENIECTBAMHU B COOTBETCTBUM C MHCTPYKUMSIMU MO BBIIOTHEHUIO
1a00pPaTOPHBIX XUMUYECKUX OIBITOB MO MOTYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

MPOBOJUTh PEAKIMH, MOATBEPKIAIONINE KAaueCTBEHHBIH COCTaB
pPa3NUYHBIX BEIIECTB: PACMO3HABATH OMNBITHHIM IYTEM XJIOPHU/I-,
Oopomua-, wmoauna-, kapbonat-, docdar-, CHIUKaT-, CyJIbdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHWSI, MOHBI H3YYCHHBIX METAIJIOB,
NPUCYTCTBYIOITUE B BOJHBIX paCTBOPAX HEOPTAHUICCKUX BEIIECTB

[To Teme: «XuMUS 1 OKpy>Karoas cpeia

3.1

PAaCKpbIBATb CMBICJI OCHOBHBIX XUMHWYCCKHX TIOHSITHM: HI[K
BCIICCTBA,; KOPPO3Us MECTAJLJIOB

3.2

IPUMCHATh OCHOBHBIC OIEPAIlMH MBICIIHUTEILHON NEATCILHOCTH —
aHalu3 U CHUHTE3, CpaBHEHHUE, OOO0OIIeHHE, CHCTEMaTU3aIHIo,
BBISIBJICHWE TIPHUYMHHO-CIICICTBCHHBIX CBSI3€H — M1 W3YYCHUS
CBOWCTB BEIIECTB U XMUMHYECKUX PEAKIINi; €CTECTBEHHO-HAYYHBIC
METOJbI TIO3HAHUS — HAOJIOJCHHUE, W3MEPEHHE, MOJCITHPOBAHUE,
AKCHEPUMEHT (peaibHbII U MBICIICHHBIN )

HpOBepﬂeMble JIEMEHTHBI COAECPKaAHUNA

Kon [IpoBepsieMblii 3IEMEHT COICPKAHUS

1 BemecTBo 1 xumunueckas peakuus. [loBropenne

1.1 [lepuomnueckuii  3akoH. Ilepuomuueckas  cucTeMa  XUMHUYECKUX
snementoB J[.MI. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX IMEPHUOJIOB,
KaJlusg, KaJablUd W 1504 COCTUHEHUN B COOTBETCTBHUU c
MOJIO)KEHUEM  3JIEMEHTOB B IleprHoanyueckoi CUCTEME U CTPOECHHEM HX
aTOMOB

1.2 CtpoeHue BenecTBa: BUJAbl XUMUUYECKOU CBSI3U. THIBI KPUCTAIIIMUYECKUX

pElIETOK, 3aBHCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOMN
pEIIeTKH U BUAA XUMHUYEeCKOM cBsizu. Kiaccudukaims u1 HOMEHKIATypa
HEOPraHWYEeCKUX  BElECTB  (MEXKIyHApoAHAass W  TpUBUAJbHAsA).
XUMHUYECKUE CBOWCTBA BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCJUHCHUM, TEeHETHYECKas CBs3b HEOPraHUYECKHUX
BELIECTB




1.3

Knaccudukanus XAMHYECKMX peEakIuid 110 Pa3IMYHBIM IPU3HAKaM
(IO YUCITy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TETUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETICHEH OKUCICHUS XUMHUYECKUX JJIEMECHTOB,
no  oOpaTUMOCTH, MO  YYacTUIO  KaTaiu3aropa). OJK30- U
SHIOTEPMHUUCCKHE




peaKkuuu, TEpPMOXUMHUUECKHE yYpaBHEHU. [loHsATHE O CKOpOCTH
XUMHYECKOU peaKIun
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[Tonsitue 00 o0OpaTUMBIX W HEOOPATUMBIX XHUMHYECKUX PEAKIUSIX.
[IoHsiTHE O TOMOTE€HHBIX M TE€TEPOreHHBbIX peakuusax. lloHatue o
XMMHYECKOM paBHOBeCHMH. DakTopbl, BIMAIOIIAE HAa  CKOPOCTh
XUMHMYECKOU PEAKLUUU U NOJIOKEHNE XUMUYECKOTO PaBHOBECUS

15

OKHCITUTETHFHO-BOCCTAHOBUTEILHBIE  PEAKIIMU, JJIEKTPOHHBIN OaliaHc
OKHCIIUTEIPHO-BOCCTAHOBUTENIbHON peaknuu. CocTaBleHUE YpaBHEHHUU
OKHCIIUTEIPHO-BOCCTAHOBUTEILHBIX PEAKIUN C MCIOJIb30BaHUEM METO.a
AJIEKTPOHHOTO OanaHca

1.6

Teopus AJIEKTPOIMTUYECKON JIACCOLMALINY.

OJIEKTPOIUTBL W HEANEKTPOJUTHL. KaTHOHBI, aHUOHBI.
MexaHn3M IUCCOLMANMKU BEUIECTB C PA3IMYHBIMU BUIAMU XUMHUYECKOU
cBsa3u. Crenenp nauccounuanuu. CuiibHblE U Ca0ble  3JIEKTPOJIMUTHI.
Peakuun uvoOHHOro oOMeHa. YCIIOBUS NPOTEKAHMS] PEAKLHMd HOHHOTO
oOMeHa, TOJIHbIE U COKpAIICHHbIE HWOHHBIE YPAaBHEHUS PEaKIHM.
CBolicTBa KHUCJIOT, OCHOBAaHHUW W COJIEM B CBETE MPEJCTaBICHUN 00
JNEKTPOJIMTUYECKON aucconuanui. KadecTBEHHbIE pEakLMU HAa HOHBI.
[lonsiTrie 0 TUAPOIU3E COJEH

1.7

XUMHYIECKHUHN JKCIIEPUMEHT: O3HAKOMJICHHE C MOJICISIMU
KPUCTAJUTMYECKUX PEIICTOK HEOPraHMYECKHX BEIIECTB — METAJIOB M
HEMETAJUIOB (rpadura M ajMasa), CI0XKHBIX BEIIECTB (XJIOpUAA HATPUSA);
HCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHMYECKOM pEakIuu OT
BO3JICUCTBUS Pa3IMYHbBIX (DAKTOPOB; MCCIICAOBAHUE DIICKTPOIPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOLIECCa AUCCOIUAIIMU KUCIIOT, IIEI04Yel U cojen
(BO3MOYHO HCITOJIb30BaHUE BUJICOMAaTEPHAIIOB);
IIPOBE/ICHHE OIIBITOB,

WUTFOCTPUPYIOIIUX TPU3HAKU TPOTEKAHUsI pPeaKkiuid HOHHOTO oOMeHa
(oOpa3zoBaHue ocajaka, BbIACICHHE Ta3za, oOpa3oBaHUE BOJIbI); OIIBITOB,
WJUTFOCTPUPYIOIINX IpUMEPHI OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHUs, COSIUHEHHUs); PACclIO3HABaHUE
HEOPTraHUYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIIUA HA UOHBIL;
pelIeHrne SKCIIEPUMEHTANIBHBIX 3a/1a4

Hewmeramnns u nx COCIMHCHMUA




2.1

OO6mias xapakTtepucThka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue u (U3MYecKue CBOMCTBA
IPOCTHIX BEIIECTB — Trallor€HOB. XUMHUYECKUE CBOWCTBA Ha MpUMEpE
xjopa (B3aMMOJICUCTBUE C MeETaUlaMd, HEMETAJJIaMU, MIEJI0YaMM).
XnopoBosopo. ConsiHasg KHUCIIOTa, XMMUUYECKHE CBOMCTBA, IMOJY4YEHHE,
npuMeHeHue. [[elicTBue XJjopa u XJIOPOBOJIOPOIa HA OPraHU3M YEJIOBEKA.
Baxueimme x10puasl 1 UX HaX0XKACHUE B IPUPOJIE




2.2

O6mas xapakrtepuctuka diaeMeHTOB  VIA-rpynmsl.  OcoOeHHOCTH
CTPOCHMSI AaTOMOB, XapaKTEpHbIE CTelneHu OKuciaeHus. CrpoeHue u
(¢u3nyecKkue CBOWCTBAa TMPOCTHIX BEHIECTB — KUCIOPOJa H  CEpHI.
AnnoTpornHbeie MOAU(UKAIIMU KUCIOPOJa U cepbl. XMMUYECKUE CBOMCTBA
cepbl. CepoBogopoJ, cTpoeHHe, (U3NYECKUE M XUMHUYECKHE CBOMCTBA.
Oxcuibl cepbl Kak MPEeACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa,
dusznyueckre 1 XUMUYECKHE CBOMCTBA (OOIIHE KaK MpeCTaBUTENs Kilacca
KHCJIOT U cHelu(uueckne). XuMHUUECKHE pPEeaklnu, JIeKAIIHe B OCHOBE
IPOMBILUIEHHOTO CHoco0a MOMydyeHUs] CepHOM KHUCIOThl. [lpumeHeHue.
Conu cepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha CyabQaT-uoH.
Haxoxnenne ceppl W €€ COCIUHEHWH B TIPUPOJC. XHUMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEW Ccpefpl COCAUHEHUSMU Cepbl (KUCIIOTHBIE
JIOXAW, 3arpsi3HEHUE  BO3JyXa M BOJOEMOB), CIOCOOBI  €ro
IPEAOTBPALLEHUS

2.3

OO61as xapakTepucTuka 3nemMeHToB VA-rpynibl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKHUCJICHUS. A3zor,
pacnpocTpaHeHue B Mpupoje, (PU3MYECKUE M XUMUYECKHE CBOMCTBA.
Kpyroopor azora B npupoje. AMMHaK, €ro PU3NUECKUE U XUMUYECKUE
CBOICTBA, NoJydeHue u npumeHenue. Conu aMMOHHUS, UX (QU3HYECKUE U
XMMHUYECKUE CBOMCTBA, nmpuMeHeHue. KaduecTBeHHas peakuus Ha HOHBI
aMMOHMSI. A30THasi KHCJIOTa, €€ MOJydeHHe, (PU3NUECKUE U XUMUYECKHE
CBOICTBA (00IMIME KaK MPEACTABUTENS KJIacca KUCIOT U CIICH(PUICCKHUEL).
Hcnonb3oBaHWe HUTPATOB M COJIEH aMMOHHSI B KaUECTBE MHUHEPAIbHBIX
ynoOpenuil.  XUMHUYECKOE  3arpsA3HEHUE  OKPYKAIOIIeH  cpenbl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE JI0K/IU, 3arpsI3HEHUE BO3AYyXa, [IOYBBI U
BOJIOEMOB)

2.4

docdop, AJUTOTPOTTHBIE MoauduKaIuu docdopa,
buzndeckue u xummuueckue croiictea. Okcun dhochopa (V) u bochophnas
KHACIOTa, (U3WUeckne ¥  XUMHYECKHE CBOWCTBA,  IOJyYCHHE.
Hcnons3oBanue ¢pocdaroB B Ka4eCTBE MHHEPATHHBIX YIA0OpEeHUH




2.5

O6mas  xapakrepuctuka d3jeMeHToB [VA-rpynnel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHblE CTENEHU OKHUCJIEHHUS. YTIepos,
AJUIOTPONHbIE MOIU(UKAIINHU, PACIPOCTPAHEHHE B MPUpPOJE, (pusndyeckue
U XMMUYECKHe cBoMcTBa. AncopOuusa. KpyroBopor yriepoaa B npupoje.
Oxcuppl yriepoaa, ux (pU3M4ecKue 1 XMMUYECKUE CBOMCTBA, IEHCTBUE Ha
KUBbIE OpPraHU3Mbl, I[OJIYYEHHE M NPUMEHEHHE. OKOJOTHYECKUE
npoOJieMsbl, CBsi3aHHbIE ¢ OKkcuaoM yriaepoaa (IV); runoresa rnmodanbHOTO
NOTEIUICHUs KJIUMaTa; MapHUKOBBIA 3(@eKkT. YrosbHas KHUCIOTa U €€
cojid, HX (U3NYECKHUe U XHUMHYECKHE CBOWCTBA, TMOJy4YEHHE U
IpUMEHEHHE. KauecTBeHHas peakuus Ha KapOOHAT-NOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEAUIMHE, MPOMBIILIEHHOCTH H
CEJIbCKOM XO35IMCTBE




2.6

[lepBoHavanbHbIE TMOHATHS 00 OPraHMYECKWX BEIIECTBaX Kak o
COCNMHEHMSIX yriepoja (MeTaH, O3TaH, OTWICH, AaleTWJIeH, STaHOJI,
TJIMIIEPUH, YKCyCHas KHUCI0Ta). MX cocraB M XMMHUYECKOE CTPOCHHE.
ITonatTne o OWOJOTMYECKHM BaXXHBIX BEIECTBAX: JKHpax, OeIKax,
yIieBOJIax — W MX POJM B JKU3HHM 4YeloBeKa. MarepuaabHOE €IMHCTBO
OpraHUYECKUX M HCOPTAaHMYECKUX COCAMHCHUN

2.7

Kpemuwuii, ero dusngeckue " XUMHAYECKUE CBOWCTBA,
nonydeHue W mpuMeHeHue. CoeawHeHUs KpeMmHHS B mpupone. OOrmime
npenacTaBieHus o0 oxcume kpemHus (IV) u KpeMHHEBOW KHCIOTE.
Cunukartpl, ¥X HUCIOJIb30BaHUE B OBITY, MCAWIIMHE, MPOMBIIIICHHOCTH.
Baxneiimme cTpouTenbHBIE MaTepUalibl: KEpaMHKa, CTEKJIO, IIEMEHT,
oeton, kene3o0etoH. [IpobGiembl  0€30MacHOrO0  HMCHOJIb30BAHMS
CTPOUTENHHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU

2.8

XUMUYECKHM 3KCHEPUMEHT: M3Y4YeHHE O0O0pa3loB HEOPraHUYECKUX
BELIECTB, CBOIICTB  COJIIHOM  KHUCJOTBHI; IMPOBEJEHUE KaYECTBEHHBIX
peakiuil Ha XJOPUA-WUOHBI M HaONIO/IEHHWE NPU3HAKOB UX MPOTEKAHUS;
OTIBITHI, OTpaXKarOLUEe (PU3NUECKHE U XUMUYECKUE CBOMCTBA raJlOr€HOB U
UX COCAMHEHUN (BO3MOKHO  HCIIOJIb30BaHUE BHUACOMATEPHUANIOB);
O3HAKOMJIEHUE ¢ oOpa3liamMH XJIOPUIOB (TaJOT€HHU]IOB); O3HAKOMJICHHE C
oOpa3llaMM cepbl M €€ COCJIUHECHHUSIMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB); HAOJNIOJICHHE Mpolecca OOYIJIMBaHUS caxapa Mo/
JNEUCTBUEM  KOHLEHTPUPOBAHHOW  CEPHOM  KHUCIOTBHI;,  U3Y4YCHHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpPHOM KHUCIOThI, IPOBEICHUE
KayeCTBEHHOM peaklUuu Ha Cylb(aT-uOH M HaONIOJCHHE NMpU3HAKa ee
OPOTEKAHMs; O3HAKOMJIEHHE C (PU3MYECKHMMHM CBOWCTBAMHM  a30Ta,
dbochopa wW  wx  coeauHEHWH  (BO3MOXXHO  HCITOJIb30BAHHUE
BUJICOMATEPUATIOB), oOpa3liaMu a30THBIX U (PocPOopHBIX yHOOpeHUN;
nojyyeHue, coOupaHue, paclo3HaBaHUE W W3YyYEHHE CBOMCTB aMMMHaKa,
IPOBEJCHUE KaUueCTBEHHBIX PEAKIMl Ha MOH aMMOHHUA U (ocdaT- HOH U

U3y4YEeHUE MIPU3HAKOB 170'¢ NPOTEKAHMUS, B3aUMOJICIICTBHE
KOHIIEHTPUPOBAHHOM  A30THOM  KHCIOTBI C  Meablo  (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPHUATIOB); U3y4YCHHE MoJenen
KPUCTAJUIMYECKUX PEUIETOK ajnmasa, rpadura, QpysuiepeHa; 03HaKOMJICHUE
C TmpoleccoM  aacopOoruu PacTBOPEHHBIX BCILIECTB
AKTUBUPOBAHHBIM yIJeM U yCTPOMCTBOM MpPOTHUBOra3a; MOJyuYeHUeE,

cobupaHue, pacrno3HaBaHUE U U3YYEHUE CBOMCTB YTJIEKUCIIOTO Tasa;
MpPOBEJCHNE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT- M CHJIMKAT-UOHBI U
VU3YyYCHUE NPU3HAKOB HMX MNPOTEKAHUS, O3HAKOMJIEHHE C MPOIYyKIHUEN
CUJINKAaTHOW MPOMBIIUICHHOCTH; PEIICHUE YKCIEPUMEHTAIBHBIX 3314 I10
TeMe «Baxkaelne HeMeTalJIbl U UX COSTUHEHUS))




MeTtanibl ¥ ux COCIUHCHUA




3.1

OOmasgs XapakTepucTUKa XHUMHYECKUX DSJIEMEHTOB — METAUIOB Ha
OCHOBAaHMM HMX TMOJOXKeHHud B llepuoguyeckoil cucteMe XUMUYECKUX
anemenToB .M. Menneneesa u crpoenuss atoMoB. CTpoeHHE METAJIIOB.
Meraminueckass CBSI3b M METAUIMYECKas KpPUCTAJUIMYECKas peleTKa.
DIIEKTPOXUMHYECKUI P HAIIPSIKEHUM METAJUIOB

3.2

dusnyeckue W XUMHYECKHE CBOMCTBa MeTauioB. OOImme crnocoObl
MOJIydeHHUsI MeTauioB. [IoHSATHE O KOppPO3WHM METaUIOB, OCHOBHBIC
CrocoOBl  3amMTBl WX OT Koppo3uu. CraBbl (CTalb, YYIYH,
JTHOPAFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIIICHHOCTH

3.3

[Mlenounble MeTaymibl: nojoxkeHnue B llepuoguueckoit  cucrteme
xumudeckux snementoB .M. MeHnneneeBa; CTpoeHHE HX aTOMOB;
HaxoXJeHue B npupoae. Dusmyeckue M XUMHUYECKHE CBOMCTBa (Ha
npuMmepe Hatpus U Kanusi). OKCHIbl U TUAPOKCUJIBI HATPUS U KaJusl.
[IpumMeHeHue 1MeT0YHbIX METAJUIOB U UX COCTMHEHUN

3.4

[IlenoyHO3EMENBHBIE METaJLIbI MarHum 151 KaJIbLIUK:
nojoxenue B Ilepuoamueckoi cucTemMe XUMHYECKHUX 3yeMeHToB [I.H.
MeHneneeBa; CTPOEHHE UX ATOMOB; HAXO0XAEHHUE B ITpUpojie. PrU3ndecKkue
U XUMHUYECKHE CBOMCTBA MarHvs W Kajablids. BaxkHeWIinne coeIuHEHUS
KaJnbIusl (OKCHI, THAPOKCHA, coyin). JKECTKOCTh BOIBI M CIIOCOOBI €e
yCTpaHCHUS

3.5

AmoMUHUNA: TIOJNOKEHWE B llepmoandeckol CUCTEME XUMHUYECKHUX
aneMeHToB .M. MeHzeneeBa; cTpoeHue aToMa; HaXOKAEHUE B IIPUPOJIE.
duznyeckue M XUMUYECKHE CBOWCTBA aMOMHUHHUSA. AMQOTepHbIE
CBOMCTBA OKCUJA U TUAPOKCUAA AITFOMUHMS

3.6

XKeneszo: monoxenue B [leproanueckoii cucteMe XUMUYECKUX DJIEMEHTOB
J.N. MengeneeBa; CTpoeHHE aToOMa; HaXOXKJICHHWE B MPHUPOJE.
dusnveckre U XUMHUYECKHE CBOMCTBA xkene3a. OKCHIbI, THAPOKCHIBI U
cosm kenesa (I1) u xenesa (III), ux coctas, cBOWCTBA M MOJIyUEHUE

3.7

XUMUYECKHI SKCIIEPUMEHT: O3HAKOMJICHHME C o00pasliaMd MeETaJlIOB
M CIUIaBOB, WX (DM3MYECKUMH CBOWCTBAMH; HW3YYCHHE PE3yJbTaTOB
KOPpPO3UH METa/NIOB (BO3MOYKHO HCITOJIb30BaHHWE BHUICOMATEPHAIIOB),
OCOOCHHOCTEHW B3aMMOJICHCTBUSI OKCHIA KajbIlUsl W HATPUA C BOJOU
(BO3MOXHO HCTIOJb30BAaHUE BUICOMATEPHAIIOB); MCCIICIOBAHUE CBOWCTB
KECTKOW BOJBI; TIpoIlecca TOpEHHUsl jKele3a B KHCIoponae (BO3MOXKHO
UCTIOJIb30BaHNE BUJICOMATEPHATIOB); IPU3HAKOB POTEKaAHUS
Ka4eCTBCHHBIX PEaKIUii Ha MOHBI (MarHUs, KaIbIIHs, aTIOMUAHUS, ITUHKA,
xeneza (II) m xeneza (III), memm (II); HabmroneHue W onucaHue
IPOIIECCOB OKpAIllMBaHWs IUIAMEHW WOHAMHM  HATpUs,  Kauusd |




KaJIbIUS

(BO3MOKHO

HCIIOJIBb30BaHHC




BUJICOMATEpPUAIIOB); HCCIEAOBaHUE aM(OTEpHBIX CBOMCTB THUIPOKCHIA
QTIOMUHUSL M TUAPOKCHUIA LIMHKA, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aja4
1o Teme «BaxkHeie MeTamibl U UX COSAUHEHUS

XUMUs U OKpY>Karolas cpena

4.1

HoBeie matTepuanbsl u  TexHonorud. BemectBa u  marepuaibl B
MIOBCEHEBHOM JKM3HM 4elloBeKa. XWUMHS M 3J0pOBbe. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB M XHMMHUYECKHX peakiuii B ObiTy. IlepBas
MIOMOIIb MPU XUMUYECKHAX 0XKOTax U OTPABICHUSAX

4.2

OCHOBBI  DKOJIOTHUECKOW TPAaMOTHOCTH. XHMHUYECKOE 3arps3HCHHE
okpyxatomerd cpeasl IIJIK. Ponb Xxumum B pemieHUH 3KOJTOTHYECKUX
npoOsiem. [IpupoaHbie WCTOYHHMKHU YTIIEBOJIOPOJOB (Yrojb, MPUPOIHBIN
ra3, HedTb), MNPOAYKTHl HUX MepepabOTKH, HUX POJb B OBITY U
POMBIIIEHHOCTH

4.3

XUMHUYECKUM JKCIEPUMEHT: HU3Y4YEHHE O0pa3lioB MaTepuaioB
(CTekJ10, CIIaBbl METAJIOB, MOJIUMEPHBIE MAaTEPUAIbI)




NEPEYEHDb (KOAUPUKATOP) IPOBEPSIEMbIX TPEBOBAHUI

K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOUI
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS

U DJIEMEHTOB COJAEPXKAHUS IO XUMHUU

JI71st mpoBeeHUsI OCHOBHOT'O TOCYIapCTBEHHOI0 SK3aMeHa no xumuu (ganee — OI'D
M0 XHWMHH) HCIOJNb3yeTCsl TMepedeHb (koaudukaTop) mpoBepsieMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTEeIbHOW MPOTrpaMMbl OCHOBHOTO OOIIETO

06p330BaHH5{ " 3JICMCHTOB COACPKAHUAI.

IIpoBepsiembie Ha OI'D no xumMuu TpedGOBAHMS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHMs

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3ybTaTaM 0a30BOro
YPOBHS OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pa3zoBanus Ha ocHoBe DI'OC

1

[IpencraBnenue:

1.1

O MO3HABAEMOCTH SIBJICHUN MPHUPOJbI, IOHUMAHHE OOBEKTUBHOU
3HAYMMOCTH  OCHOB  XMMHMYECKOM Hayku Kak oOnactu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIEH KyJIbTYpPhl U
IIPAKTUYECKOM  JEATEIBHOCTH  4YE€JIOBE€Ka B YCIOBHUAX
COBPEMEHHOro OOIIEeCTBa; MOHMMAaHHWE MeCTa XHUMHUU Cpeau
IPYIUX €CTECTBEHHBIX HAYK

1.2

O  Hay4yHbIX  METOAAaX  ITO3HAHUS, B TOM  YHCIE
DKCIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX HCCIIEIOBAHUSA
BEIIECTB U M3YUYECHUS XUMHYECKUX peaxkuuu; YMEHHE
HCIOJI30BaTh MOJIETI JJ11 OOBSCHEHHSI CTPOCHHUS aTOMOB U
MOJIEKYJI

1.3

0 cdepax npoPecCUOHATLHOW JIEATEIIbHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMCHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX XUMHYECKOW HAyKH, YTO TIO3BOJIUT OOYYAFOIIHMCS
paccmaTpuBaTh ~ XUMHUI0O Kak  chepy cBoeir  Oymymiei
npoeccCuoHaNbHOMN ACSITENIPHOCTH U CAENAaTh OCO3HAHHBIN BHIOOD
XUMHUH KaK MPOQWIHHOTO MpeaMeTa MpU Mepexojie Ha YPOBEHD
cpeaHero oomero oopa3oBaHus

Bianenne cucreMol XMMMYECKHX 3HAHUW W yMEHHE
IIPUMEHSTh CUCTEMY XMMHUYECKUX 3HAHHUM, KOTOPasi BKIIIOYAECT:




2.1

BOKHEHUIIINE XMMHUYECCKHE MOHATHS: XUMHUYCCKHH 3JIEMEHT, aToM,
MOJICKyJla, BEIIECTBO, TMPOCTOE M  CJIIOXKHOE  BEIIECTBO,
OJTHOPOJHAST W HEOAHOPOJHAS CMECh, OTHOCUTEIbHBIC aTOMHAS U
MOJICKYJISIpHAasT MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS
Macca, MOJISIPHBIM 00bEeM, OKCHJ, KHCIOTa, OCHOBaHWE, COJb
(cpemusist), XMMUYECKast




peakius, peakiuu COCAMHEHUsS, PEaKIMH Pa3JIOKEHHUsS, PEaKIUuu
3aMEICHUs, PEaKIuu oOMeHa, TeoBol d3(deKT peakium,
9K30- M DHJIOTEPMUYECKHE pPEaKIMU, pacTBOp, MaccoBas 0
XUMUYECKOT0 7JJIEMEHTa B COEIMHEHWHW, MaccoBas JOJd U
INPOLICHTHAs KOHIEHTpalus BEIIeCTBA B pPAcTBOpPE, AApO aToma,
AJNIEKTPOHHBIN CIIOM aroMa, aToMHas OpOuTalb, paJUyC aroma,
BaJICHTHOCTh, CTENEHb OKHUCJIEHUS, XHUMHYECKas CBA3b,
ANEKTPOOTPULIATENLHOCTD, MOJISIpHAsT W HEMoJIpHAas
KOBAJICHTHAas CBsI3b, MOHHAs CBsA3b, METAJUIMYECKAs CBS3b,
KpUCTAJTMYECKash pelieTka (aToMHas, HWOHHAs, MeTaJUlhyecKas,
MOJIEKYJISIpHAs), HIOH, KATHOH, aHWOH, 3JIEKTPOJIUT U HEDJICKTPOJIUT,
ANEKTPOJIUTHUYECKAsT JUCCOLMALINS, PEAKIUU HOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIE peakiuu, OKHUCIIUTEIb
U BOCCTAaHOBUTEIb, OKHCJICHUE U BOCCTAHOBJIICHUE, 3JICKTPOJIU3,
XUMHYECKOE DPaBHOBECHE, OOpaTUMbIE W HEOOpaTHMbIC PEaKIIuH,
CKOPOCTh XHMMHWYECKOM peakuuu, Kartanusartop, [IJIK, xopposus
METaJJIOB, CIUIABBI

2.2

OCHOBOITOJIATAOIINE 3aKOHbl XMMHH: 3aKOH COXPAHEHHUsS Macchl,
nepuoandecknii 3akoH J[.MI. MenneneeBa, 3aKOH NOCTOSHCTBA
COCTaBa, 3aKOH ABOraJpo

2.3

TEOpUHU  XHUMHHU: ATOMHO-MOJIEKYJISIpHASI Teopus,
TEOPHUSI DICKTPOJTUTUUECKON TUCCOLIUALINHI

Bnanenue ocHoBaMH XMMHYECKON TPAMOTHOCTH, BKJTFOUAFOIICH:

3.1

YMEHUE TMPaBWIBHO MCIIOJb30BaTh M3YUYEHHbIE BEIIECTBA U
MaTepuaibl (B TOM 4YHCIIE MUHEpAJIbHbIC yIOOpEHUS, METAIbl U
CIUTaBbl, TMPOJYKTHl  MepepabOTKH MPUPOJIHBIX HCTOYHHKOB
yrIAeBOAOPOJIOB (yIJig, MPUPOJHOTO rasza, HePTH) B OBITY,
CEJILCKOM XO3SIMCTBE, HAa MPOW3BOJCTBE M TMOHUMAHHUE 3HAYCHUS
KUPOB, OEJIKOB, YIJIEBOJOB JUIsi OpPraHu3Ma 4YeJlOBEKa; YMEHUe
MIPOTHO3UPOBATh BIWSHUE BEIIECTB U XMMHYECKHX MPOIIECCOB HA
OpraHu3M YEJIOBEKa U OKPYKAIOLIYI0 IPUPOIHYIO CpEIy

3.2

YMEHUE MHTErPUPOBATH XUMHUYECKUE 3HAHUSA CO 3HAHUSIMHU JIPYTUX
y4eOHBIX MPEAMETOB

3.3

HaJMYHE OIbITa PabOTHI ¢ PA3TMIYHBIMA HCTOYHUKAMHA HH(POPMAITAN
0 XUMHM (Hay4yHasi ¥ HAy4YHO-TIOMYJISIpHAsl JINTEpATypa, CIOBApH,
CIIPAaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OILICHMBATh WH(OPMAIIMIO O BEIIECTBAX, UX
IPEBPALICHUAX W  NPAKTUYECKOM TNPUMEHEHUH U  YMEHUE
UCIIOJIb30BaTh €€ JIJIsl PellIeHHs] Y4eOHO-TI03HABATENbHBIX 3a1a4




Bianenne ocHOBaMM IOHATHMHOTO ammapara U CHMBOJHAYECKOTO
A3bIKa XUMUU YIS COCTaBICHUS (GOPMYJT HEOPTAaHHMUECKUX BEIIECTB,
YPaBHEHU XUMHYECKHX PpEAKIMUH; OCHOBAMH XUMHYECKOU
HoMmeHkaTypbl (IUPAC u TpuBHanbHO)

3) YMeHue oOBSICHATh CBA3b MOJIOKEHUS 3emMeHTa B [lepuonnueckoi
CUCTEME C UHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsl sjapa, o0Ilee YHUCIO
AJIIEKTPOHOB), PACIPEIACICHUEM 3JIEKTPOHOB IO 3IHEPreTUYECKUM
YPOBHSAM aTOMOB MEPBBIX TPEX MEPUOIOB, KAJIUA U KAJIbLIUS

6 IIpencraBnenne 0  NEPUOJWYECKOW  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX AJIEMEHTOB (pagmnyc aToma,
ANEKTPOOTPULIATETBHOCTh), MPOCTBIX U CIOXHBIX BEIIECTB OT
MOJIOKEHUsT 31eMeHTOB B llepuogmyeckoil cucreme (B Mayblx
MEePUOJIaxX U INIaBHBIX MOATPYIINAX) U 3JEKTPOHHOIO CTPOCHUS aTOMa

7 YMenue kinaccuuipoBaTh:

7.1 XUMHYECKHUE IIEMEHTBI

7.2 HEOPraHUYEeCKHE BEIeCTBa

7.3 XUMUYECKHUE PEAKIIUU

8 YMeHre onpeaensTh:

8.1 BaJICHTHOCTb U CTENEHb OKUCIEHUS XUMHYECKUX AJIEMEHTOB,
3apsi1 HOHa

8.2 BUJ XHMHYECKOW CBSI3U U THUI KPUCTALIMYECKON

CTPYKTYpbI B COEIMHEHUSX

8.3 XapakTep Cpelibl B BOJHBIX paCTBOPaX BELIECTB (KUCIOT, OCHOBAHUN)

8.4 OKHCIIUTEIb U BOCCTAHOBUTEID

9 YMeHue XxapakTepu3oBaTh (pU3nYecKrue 1 XMMUYECKHUE CBOICTBRA:

9.1 IOPOCTHIX BEHIECTB (KHUCIOPOJ, O030H, BOJOpOA, Tpadur, anmas,
KpeMHHH, a30T, docdop, cepa, Xjop, HATpU, KaJIWi, MarHui,
KaJIbIIUH, aTFOMUHUH, JKEJIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YMCJIE UX BOJHBIX PacTBOPOB (BOAA,

aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOMA, OKCHABI W THUAPOKCHIBI
metamioB | — A rpymn, amomunusa, wmeau (1), 1uHKa,
xenesa (11 u I1I), okcuasl yriaepoaa (11 u IV), kpemuus (1V), azota u
docdopa (III u V), cepwr (IV u VI), cepaucras, cepHas, a3oTucTas,
azoTtHas, pocdopHasi, yroibHas, KpeMHUEBAsI KUCIIOTA U UX COJIN)




9.3

IIPOTHO3UPOBATh 17§ XapaKTEepU30BaTh CBOMCTBA
BEILIECTB B 3aBUCHMOCTH OT MX COCTAaBa M CTPOCHMS, NPUMEHEHHE
BEILIECTB B 3aBUCUMOCTHU OT UX CBOWMCTB, BO3MOKHOCTb IIPOTEKAHUS
XUMUYECKUX MPEBPAIICHUIN B PA3JINYHBIX YCIOBHIX

10 YMeHHe COCTaBIATh MOJICKYJISIPHBIC 1 HOHHBIC YPaBHCHUS
peaKuuii, B TOM YUCJIE:
10.1 peakiuii HOHHOTrO 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
10.3 WUIIOCTPUPYIOIIMX ~XMMHYECKUE CBOWCTBA HW3YYEHHBIX
KJIaCCOB (TPYIIT) HEOPTaHUYECKUX BEIIECTB
10.4 MOITBEPKAAFOIINX T€HETUYECKYIO B3aUMOCBS3b MEXTy HUMU
11 YMeHue BIUUCIATH (IPOBOJUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJF0 XUMHUYECKOTO
AJIIEMEHTA B COSTMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM ra3on
114 10 yYpaBHEHUSAM XHMHYECKHX PEAKIMA M HAXOJIUTh
KOJIMYECTBO BEIIECTBA, 00BEM U MACCY PEareéHTOB WM MPOJTYKTOB
peakuuu
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH ~ METOJaMH HAy4YHOro TOo3HaHUs (HAOMIOJEHUE,
U3MEpEeHre, OKCIIEPUMEHT, MOJCIUPOBAHUE) TPU H3YUCHUHU
BEIICCTB U XUMHYECKHX SIBJICHUH; yMeHHE C(HOPMYIUPOBATH
IpoOJIEMyY U TIPEJIOKHUTD ITYTH €€ PeIICHUS
12.2 0e3omacHOM paboOThl ¢ XMMHUYECKHMMH  BEIIECTBAMH,
XUMHUYECKON MOCYZI0M U 1a00paTOpHBIM
000py/10BaHHEM
12.3 MpaBUJIaMH 6e30macHOro oOpalleHus c BEIlIECTBaMH,

HCIIOJIb3yEMBIMH B ITIOBCETHEBHOM JKM3HHU, IPABUJIAMHU ITOBEJICHHUS B
Hensx cOepekeHus 3J0POBbs U OKPYXKAIOLIEH MPUPOIHOU Cpeabl;
MOHMMaHue Bpeaa (0MacHOCTH) BO3ACUCTBHS HA KUBbIE OPraHU3MbI
OIIPEIECIICHHBIX BEILIECTB, croco0oB YMEHBIIIECHUS 151
MIPENOTBPALLIECHUS UX BPEAHOTO BO3IEUCTBUS




13

Hanuuue MMPAKTUYCCKHUX HABBIKOB INNIAHWPOBAHUS U
OCYHICCTBJICHHUA CIACAYIOMNX XUMHYCCKUX SKCIICPUMECHTOB!




13.1

M3y4ye€HHE U  OmucaHue  (PU3MUYECKUX  CBOMCTB  BEHIECTB;
O3HAKOMJICHHE C (U3MYECKUMH U XUMUYECKUMHU SIBIICHUSIMU;
OIBITHI, WUIKOCTPUPYIOIIME NPU3HAKA NPOTEKAHUS XUMHUUYECKUX
peakuu

13.2

U3yUYeHHE CIIOCOOOB pa3JIeIIeHUs] CMecei

13.3

MOJy4EHUE KHUCIOpOJAAa W H3YYEHHUE €ro CBOMCTB; IIOJyYEHHUE
BOJIOPOJIA M U3YYEHHE €r0 CBOWCTB; MOJIYYCHHUE YIJIEKUCIIOTO ras3a u
W3y4YECHUE €ro CBOWCTB; IMOJYYEHHE aMMHUAaKa M HM3YYEHHE €T0
CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHOM MacCOBOU
J0JIEW PACTBOPEHHOI'O BEIIECTBA

13.5

IpUMEHEHUE WHINKATOPOB (;rakmyca,

METHUJIOpaH
*a u ¢deHondTarenHa) AN OMPEJCICHHUS XapakTepa cpeibl B
pacTBOpax KUCIOT U LIEIOYEH

13.6

HCCJICAOBAHHEC W OIIMCAaHHC CBOMCTB HCOPraHMYCCKUX BCIICCTB
Pa3IMIHBIX  KJIACCOB; H3Y4YCHUC BSaHMOHCﬁCTBHH KHCJIOT C
METaJllIaMH, OKCHdaMH MCTaJIJIOB, PaCTBOPUMBIMHA u
HEPACTBOPHUMBIMH OCHOBAHMUAIMU, COJIsIMHU,; IMOJIYUCHHC
HEPACTBOPHUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHUC OJHOI'0 METaJllIa APYIrUM
U3 pactBopa COJIM; HCCICAOBAHUC aM(i)OTepHI)IX CBOMCTB
T'MAPOKCUAOB aJIIOMUHUA U HUHKA

13.7

pellieHUuEe OHKCIEPUMEHTAIbHBIX 3a7ady 1o TemaM: «OCHOBHBIC
KJIACChI HEOPTAaHUYECKUX COCAUHEHHUIN;

«DIEKTPOIUTUYECKAS JINCCOITHAITHAS;
«Baxueimnme HeMeTalJabl H HX COCIAMHEHHUI»;
«BaxkHenme MeTaiibl U UX COSTUHCHUS)

13.8

XUMUYECKHE  DKCIEPUMEHTHI,  WLIIOCTPUPYIOIIHE  MPU3HAKU
MPOTEKaHUSI PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEAKITUU
Ha TIPHUCYTCTBYIONIME B BOJHBIX pAacCTBOpPAaX HOHBI XJIOPHI-,
opomua-, womua-, cyiabdar-, docdar-, kapOOHAT-, CHIHKAT-
AHUOHBI, TUAPOKCUJI-MOHBI, KATUOHBI aMMOHWSI, MAarHUsl, KaJbITHs,
aMOMHUHUS, Kene3a (2+) u xenesa (3+), menu (2+), uMHKa

14

YMenue:

141

OpPECTaBIATh pPe3ybTaThl HJKCHEpPUMEHTa B (OpMe BBIBOJIOB,
J0Ka3aTeabCTB, TpaUKOB M TAONHIl U BBISBISATH SMIMPUYECKUE
3aKOHOMEPHOCTH
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YCTaHABIMBATh  CBSA3M  MEXJYy  peajlbHO  HaOII0JaeMbIMU
XUMUAYECKUMHU SIBJICHUSIMH W TPOLECCAMH, IPOUCXOISAIIMMH B
Makpo- M MHUKPOMHUpPE, OOBSICHATh MNPUYMHBI MHOrooOpasus
BELICCTB




IlepeyeHb 3/IeMEHTOB CO/IEPKAHUSA, IPOBEPSIEMbIX HA OCHOBHOM r0CyJAapCTBEHHOM
IK3aMeHe M0 XUMHHU

Kon [IpoBepsieMblii 3JIEMEHT COICPKAHUS
1 IIepBOoHaYanbHBIE XUMUYECKUE TOHATHS
11 Yucteie BemecTBa U cMecH. CIIocoObI pa3ielieHus: cMecei
1.2 ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XHUMHYECKHUX

3JICMCHTOB. HpOCTBIG N CJIOXHBIC BEIICCTBA.

1.3 Xumnueckasi (opmysa. BaneHTHOCTh aTOMOB XMMHMUYECKUX 3JIEMEHTOB.
CreneHpb OKUCIIECHUS

1.4 3aKOH ITOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAsT aTOMHAas Macca.
OtHocuTenbHasT MOJEKYJsipHas Macca. MaccoBast J0Jisi XUMHYECKOTO
JJIEMEHTA B COEINHEHNHU

15 KonunuectBo BemecTBa. Monb. Mosnsipaas macca. MossipHbIit 00beM
ra3oB. B3aMoCBS3b KOJIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IHHHMII
BEII[ECTBA

1.6 dusznvecKkre 1 XUMUYCCKHUE SBICHUS. XUMUISCKas PEaKIIHs U ¢

MpU3HAKU. 3aKOH COXPAHEHHUs MacChl BEIECTB. XUMUYECKHE YPABHEHUS

2 [lepnonnuecknii 3akoH u [leproanyeckas cucreMa XUMUYECKUX
anemenToB /.. MenneneeBa. CtpoeHue aToMOB

2.1 Ilepnognueckuit  3akoH. Ilepuommueckas cucremMa  XMMHYECKHX
anemeHnToB /.. Menneneesa. [lepuoas! u rpynnel. @U3HUECKUN CMBICIT
NOPSIAKOBOTO HOMEPA, HOMEPOB IEpUOa U TPYIIIBI JIEMEHTA

2.2 Crpoenne aromoB. CocTaB aTOMHBIX sifep. M30Tombl. OJNEKTPOHBI.
CtpoeHue »3JIEKTPOHHBIX 000JIOYEK aTOMOB MEpPBBIX 20 XUMHYECKUX
aneMmeHToB Ileproanueckoit cucremsl .M. Menaeneesa

2.3 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHMUYECKUX JIEMEHTOB IEPBBIX
Tpex (505 (01 (0): KaJIns, KaJIbIUS (pamuyca aTOMOB,
ANEKTPOOTPULIATETLHOCTH, METAINTMYECKUX U HEMETAINTMYECKUX CBOMCTB)
U UX COCAMHEHUH B COOTBETCTBUU C TMOJOKEHUEM JIIEMEHTOB B
[lepnonnueckoit cucteMe U CTPOEHUEM UX aTOMOB

3 CrtpoeHue BelecTna

3.1 Xumuueckast cBsizb. KoBasieHTHast (MOJISIpHAsT W HEMOJSIpHAsi) CBS3b.
DIEKTPOOTPUIATENBHOCTh XUMHUYECKUX dJIeMEHTOB. HOHHas CBs3b.
Meramnunyeckas CBs3b




3.2

Turbl KpUCTAIUIMYECKUX PENICTOK (aTOMHAasi, MOHHAs, METauIM4ecKasi),
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHYECKOU CBSI3H

Baxnenmme npeacTaBUTeNM HEOPraHMYEeCKUX BeulecTB. Hemeramsl u
VX COCMHEHUA. MeTambl U UX COETMHEHUS

4.1

Knaccudukanyus u HOMEHKIATypa HEOPTaHWYECKHX COCIMHCHUI:
OKCHJIOB (coseo0pa3yromue: OCHOBHEIE, KHUCIIOTHEIE,

am(pOTepHBIC) u HECO0JICOOpa3yIOIIHE;
OCHOBaHUW  (IIEJOYM U  HEPACTBOPUMBIE  OCHOBAHUA);  KHUCIOT
(kucinopoacoAepkalmpe M OECKUCIOPOAHbIE,  OAHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

4.2

Ou3nyUeCcKne U XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-
HEMETAJIJIOB: BOJIOPO/JIa, XJIOpa, KUCIOPOa, Cephl, a3ota, hocdopa,
yTJIEpOJia, KPEMHUS

4.3

Ou3znyeckue M XUMUYECKHE CBOMCTBA IIPOCTHIX BEILECTB-METAJLIOB:
JUTHSI, HATpUs, Kajaus, MarHusd M Kajblus, aJllOMUHHUS, KeEJe3a.
DIIEKTPOXUMHUYECKUI P HAIIPSKEHUI METAIIIOB

4.4

dusznueckue W XUMHUYECKHME CBOMCTBA  BOJIOPOJHBIX
COEJIMHEHU HEMETAJUIOB: XJIOPOBOIOPO/IA,
CEpOBOJIOPO/Ia, aMMHaKa

4.5

dusnueckue ¥ XUMHUYECKUE CBOMCTBAa OKCHIOB HemeTauioB: cepsl (IV,
V1), azora (11, IV, V), dochopa (111, V), yrnepona (11, IV), kpemuus (IV).
[TonydeHne OKCHI0OB HEMETAIIOB

4.6

Xumnueckue cBorictBa okcuaoB: metamwioB |A — A rpynn, nunka,
Meu
(1) u sxenesa (11, I1I). TTosryyeHre OKCHIOB METAJLIIOB

4.7

XWUMHUYECKHE CBOWCTBA OCHOBaHMM UM  aM(OTEpPHBIX THIPOKCHUIOB
(Ha mpuMepe THUAPOKCHUIOB aTOMHHUS, >Keie3a, HuHKa). llomydyeHue
OCHOBAaHHM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

Oo1me XUMHUYECKHUE CBOMCTBa KHUCJIOT: XJIOPOBOJIOPOJIHOM,
CEpPOBOJIOPOIHOM,  CEPHUCTOM,  CEpHOW,  a30THOH,  QocdopHoii,
KPEMHUEBOM, YTOJIBHOM. OcoOble XUMHUYECKHUE CBOWCTBA
KOHIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCJOT. [lonydyeHnne kucmor

49

OO6mure XMMHYECKHE CBOMCTBA cpetHux cotiel. [lomyuenue comnei

4.10

[Tonydenue, codrpanue, pacro3HaBaHUE BOAOPOJA, KHCIOPO/a,
aMMHaKa, yrJIEKUCIIOTo Ta3a B JabopaTopun

411

[Tonmyuyenne amMuaka, CEpHOM M a30THOM KHUCIIOT B MPOMBIIIJICHHOCTH.
OO61mue crnocoObl MOJYYEeHHS] METAIIIIOB




4.12

I'eneTnueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHNYCCKHUX COCI[I/IHCHI/Iﬁ

XUMHUYECKHE pEAKIIUU




5.1

Knaccudukanusa XUMHUYECKMX pEaKIUil 1O pa3iIUYHbIM [PU3HAKAM:
II0 YUCIy M COCTaBY YYACTBYIOIIMX B PEAKLHH BEILECTB, 110 TEIUNIOBOMY
s¢deKTy, 10 U3MEHEHUIO CTETIEHEW OKUCICHNUS XUMUYECKUX JIEMEHTOB

5.2

TennoBoi >pheKkT XUMHUUECKOW peakiuy, TEPMOXUMHUECKUE
ypaBHEHUS. DK30- ¥ SHIOTEPMHUUECKHE Peakinu. TepMOXUMUIECKHIE
ypaBHCHUS

5.3

OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE peaKIuH.

Oxucnurenn "
BoccTaHoBUTeNU.  [lpoliecchl ~ OKHUCIEHUS U BOCCTAHOBJICHUS.
DNeKTPOHHBIN OaNaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON peaKuu

5.4

Teopust  dACKTpONUTHYECKONM  aucconuanuu. KaTHOHBI, aHUOHBI.
DNEeKTPOIUTEI U HEIEKTPOIuThl. CHIbHBIE U CJa0bIe DSJEKTPOIUTHI.
CreneHp QUcCcoUalin

9.5

Peakuuu noHHOro oomMeHa. Y ciioBusi NpOTEKaHUs peaKIil HOHHOTO
0oOMe€Ha, MOJIHBIE U COKPAILICHHbIE HOHHBIE YPABHEHUS PEaKLIUN

XuMUs U OKpYXKarolasl cpeaa

6.1

BemectBa n Mateprasibl B MMOBCEIHEBHOM >KW3HM YeJIOBEKa. be3omacHoe
WCIIO0JIb30BaHUE BEIIECTB U XUMUUECKUX PEaKIIMil B Ta0OpaTOpuu U OBITY.
[TepBas momoIb NPy XUMUYECKUX 05KOTAaX U OTPABJICHUSIX

6.2

XVUMHUYECKOe 3arps3HCHHE OKPYKAroIeH cpeapl (KUCIOTHBIC OXKIH,
3arpsA3HEHHE  TOYBBI, BO3JAYyXa U  BOJOEMOB), CIOCOOBI  €ro
npenoTBpamenus llpenenpHas momycTUMasi KOHIICHTPAlUS —BEIIECTB
(ITIK). Pomp xuMuu B peHICHUH KOJIOTHMUECKUX MPOOIeM. Y CUIeHHE
MapHUKOBOTO 3P QeKTa, pa3pylieHuEe 030HOBOTO CIIOSI

6.3

[Ipumenenue cepol, a3oTa, (ochopa, yriaepoga, KpeMHHS M HUX
COCIUHEHU B OBITY, MEIUIIMHE, TPOMBINIICHHOCTH U CEIbCKOM
xo3siictBe. [IpuMeHeHne MeTaluioB MW CIJIaBOB  (CTallb, 4YyTYH,
TIOPATIOMUHNN, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH UX COCAMHEHUH.
[lonsiTue 0 KOPpPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
KOpPO3UHU

6.4

[IpuponHble UCTOUHUKH YTIAEBOJIOPOJOB (YroJyib, MPUPOAHBIN Ta3,
HE(DTh), IPOAYKTHI UX MepepadboTKu (OEH3HUH), UX POJIb B OBITY U
POMBINIJIEHHOCTH

6.5

[lepBoHauanpHbIE TOHATHS OO0 OpPraHMYECKHX BEMIECTBAX Kak o
COCAMHEHUSX yriepojga (MeTaH, JTaH, OJTWJIEH, AalEeTWUIEH, 3TaHOII,
TJIMIIEPUH, YKCycHas kucinota). [loHsTHE O OMOJOTMYECKH Ba)KHBIX
BELIECTBAX: JKUPaX, OeIKax, YriIeBoJIax — U UX POJIH B )KM3HU YeJIOBEKa

Pacuertsr:

7.1

o opMynaM XUMUYECKUX COCTUHEHUMN




1.2

Macchl (MacCcoBOM) JTOJIU PACTBOPEHHOIO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHUAM

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM MOAMMCHIO
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