MyHHIHNATEHOE aBTOHOMHOE 0011e00pa3oBaTe/IbHOE YIPEKICHHE
«enTp o6pazoanus Ne 224

NPUHSITO: 7 VIBEPKIAIO:

pemenreM [leqarormyeckoro copera - Tnpexrop MAOY «110 Ne 224»
MAOY «LIO Ne 224 s (MR MB. Konppamosa

Q 2 2 224 -J:
nporokos Ne 1 ot 24.08.2026 . mpuka3 Ne/66-0 o 24.08.2026

PABOYAS ITPOTPAMMA
110 XUMHUH
OCHOBHOI'O OBIIEI'O OBPA3OBAHMSA

ABTOp — COCTABHTEE!

YUHTENb XUMHU

Kuauexora Oxcana MancosHa

nepaasi KBamM(HKAHOHHAS KaTeropust

PaccMoTpeno Ha 3aceJaHIH WIKOILHOTO
METOAMYECKOro OOBEINHEHUS yIuTenell
npoTokoia Ne 1 ot 24.08.2026

r. ExarepunOypr



Pabouas nporpamma no yueoHoMy nipenmety «Xumusi» (6a30BbIi ypoBeHB) (TIpeaMeTHAs
obnacth «EcTecTBeHHO-HAYYHBIE TTPEIMETHI») BKIIOYAET MOSCHUTEILHYIO 3aMUCKY, COJEpIKaHUE
oOydeHus, IUIAaHUpPYEMbIE pE3yJbTaTbl OCBOCHHS MPOTrpamMMbl IO XHMHUH, TEMaTHUECKOE
MJIaHUPOBAHUE.

[losicuutenpHas 3amMcka OTpakaeT oOlue Wend M 3aJauyd  M3Y4YeHHUsS XHUMHH,
XapaKTEPUCTUKY TCUXOJIOTHUECKHUX TMPEANOChUIOK K € M3y4eHHUIO0 O0y4YaroUIMMUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakkKe MOAXOAbl K OTOOpY CoIepXaHHUs, K OIpeIeiIeHHUI0
MJIAHUPYEMBIX PE3yJIbTaTOB.

Copepxanure 00y4eHHsI PacKpbIBaeT COJEpPKATENbHbIC JIMHUU, KOTOPbIE MpEJIararoTcs
JUTSE 00SI13aTEIIBHOTO U3YUEHUS B KXKIOM KIIacCe Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMS.

[Inanupyemble pe3ysabTaTbl OCBOEHHUS MPOTPAMMBbI MO XUMHH BKJIIOYAIOT JIMYHOCTHBIE,
METamnpeMETHBIE PE3YNbTaThl 3a BECh NEpUoa OOYyYEeHHsS Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus, a TAKXKe MPEIMETHbBIE TOCTHKEHUS 00y4aroIIerocs 3a KaXKIblid roJ] 00yueHusl.

HNOACHUTEJIBHAS 3AIIUCKA

[IporpaMmMa o XMMUM Ha YPOBHE OCHOBHOT'O O0IIIEr0 00pa30BaHus COCTaBICHA HA OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00Opa30oBaTeIbHON MPOTpaMMbI OCHOBHOI'O
obmiero oOpaszoBanus, npeacraBieHHbIx B GI'OC OOO, a Takke Ha ocHOBe GeaepanbHOI
paboueli mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIIEIIIMHU TMpENoAaBaHusl Y4eOHOro mpeaMera
«Xumusi» B 00pazoBaTesbHBIX opranu3anusx Poccuiickoin @eneparuu.

[Iporpamma o xumuu paspadoTaHa C EJIbI0 OKa3aHUs METOIUYECKON MTOMOIIU YIUTEIIO
B CO31aHUU paboyell MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.

[IporpamMMa 1Mo XUMHH JaéT MPEACTABICHUE O IEINAX, OOIIeH CTpaTerud OOYYCHHS,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOIIMXCS CpEeACTBAMU y4yeOHOro MpeaMeTa, YCTaHaBIIMBAET
00s13aTeIbHOE MPEAMETHOE COJICpKaHUE, MPEeyCMaTPUBACT paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fieliaM U TeMaM MPOrpaMMBbl 110 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
Y KQYeCTBEHHBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO MOCIEI0BATEILHOCTh U3YUCHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarONINXCsI, ONPEISIISICT BO3SMOKHOCTH IMPEAMETA JIJIS Pealiu3aiun
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTENbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMsl, a Takke TpeOOBaHUU K pe3ynbTaTaM OOy4YeHUs XUMHUH Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YUe€OHO-IIO3HABATEIHHON AESITENbHOCTU
00ydJaromerocs o OCBOCHUIO y4eOHOTO CONePKAHUS.

3HaHHe XUMUU CITY>KUT OCHOBOU /17151 (JOPMUPOBAHUS MUPOBO33PEHHSI 00yUaIOIIErocs, ero
MIPEICTABJICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOIIOLUHU BEIIECTB B IPUPOJIE, O TMYTAX
peuieHuss TIO00ANBHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOIeM 3ApaBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alid BO3MOXKHOCTEH [UIs CcaMOpasBUTHS H  (OPMHUpPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011l 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (pOpMHpOBaHHE MBIILICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB HMX  CAMOCTOSITEIBHOM  yuyeOHOW  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON JEATENHHOCTH;

3HAKOMHUT CO CIeNU(UKOW HAYIHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBBI IEJIOCTHOTO
B3TJIsA/Ia Ha €TMHCTBO MPUPOJIBI M YEITOBEKA, SIBISETCS OTBETCTBEHHBIM ATArloM B (JOPMUPOBAHUHT
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O0yUaIoNINXCs;

crocoOCTByeT (OPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIIOTHUYECKOE OOpa3oBaHUE
oOydJaronuxcs.



JlaHHbIC HampaBlieHHUs B OOYYCHHUH XUMHH OOCCIICUMBAIOTCS CIEIU(PUKON COaepiKaHMs
y4eOHOro MpeIMeTa, KOTOPBIH SIBISIETCS IEAarorTHYeCcK aJanTHPOBAHHBIM OTPaKeHUEM 0a30BOM
HAyKH XMMUU Ha ONPEETIEHHOM dTarie €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI MIEpPBOHAYATIBHBIX MOHSATHI XUMUHU, OCHOB HEOPraHMYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPTraHUYECKOU XUMUH.

CtpykTypa cofepaHusi MPOrpaMMbl O XUMUU CHOPMUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxoaa K e€ usydenuto. CojaepxaHue CKJIAJbIBACTCS W3 CHUCTEMbI MOHATHM O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMUYecKo peakuuu. OOe 3THU CUCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPHUHIMIY IOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepuonuueckoro 3akona J[.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

MIpe/ICTaBICHUM 00 IEKTPOIUTUYECKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS pacCMATPUBAIOTCS HAa OCHOBE SMIHUPHUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSIS
GyHKIUM OOBSICHEHUS U IPOTHO3UPOBAHMS CBOMCTB, CTPOSHUS U BO3MOXKHOCTEH MPAKTHIYECKOTO
MPUMEHEHHUS U TIOTYyYSHUS N3y4aeMbIX BEIIECTB.

OcBocHHE TPOrpaMMBI IO XUMHUH CIIOCOOCTBYET (HOPMHUPOBAHUIO MPEICTABICHHUS O
XUMHUYECKON COCTaBISIONICH HAy4HOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW MpPUPOJIbI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HaHUIO U METOJIaM MO3HaHUs B Hayke. M3ydueHnue xumun
MIPOUCXOUT C MPUBIICYSHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaAMeTOB: «OKpyKarouit
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Ipu n3ydeHrnn XuMuU MPOUCXOIUT (OPMHUPOBAHKE 3HAHUN OCHOB XUMUYECKOM HAYKU KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUECKON JCATEIHLHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CHUCTEMbl XMMHYECKUX 3HAHUNA — BAXKHEUIINX (AKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHYECKUX PEaKIuii, B
GbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENbHBIX YMEHUH M HMX TNPUMEHEHHH B Yy4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM 1E€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydeHMM XMMHUU Ha YpOBHE OCHOBHOT'O OOIIET0 O0Opa3oBaHMs Ba)KHOE 3HAUCHHUE
MPUOOpPETN TaKKe 1eH, KaK:

(hopMHUpOBaHHE WHTEUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

HaMpaBJIEHHOCTh OOY4YeHHS Ha CHCTEMaTH4eckoe MPHOOIIeHHe OO0yYarIuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABAaTEIIbHOW  JEATEIBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(bOopMUPYIOLITUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

o0OecrieyeHrne YCJIOBUM, CIIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYYaIOUIMMUCS OIbITa
pa3HoOOpa3HON NeATeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB (KIIFOUEBBIX
KOMITETECHIIHH ), UMEIOIINX YHUBEPCAITbHOE 3HAUCHHE JIJIS1 PA3IMIHBIX BUOB JIEATEILHOCTH;

(dbopMupoBanue o6mIel (HYHKITMOHATHFHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YUCJIe YMEHUHN OOBSICHATH M OIICHUBATS SIBJICHUS OKPYXKAFOIIIETO MUPA, UCTIONB3Ys 3HAHUS U OTBIT,
MOJTyYEHHBIC TIPH M3yYEHUU XUMHUU, MPUMEHSITh UX MPH PEIICHUHd MpoOJieM B MOBCEIHEBHOM
JKU3HH U TPYJIOBOM JCSITEIHHOCTH;

(dbopMupoBaHue y 00y4arOIUXCs TYMAaHUCTHUYECKUX OTHOIICHW, TOHUMAHUS [IEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKHM DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B LIENIAX COXPAHEHMS] CBOETrO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpelibl;



pa3BUTHE MOTUBAIUU K O0yUYEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduiIs U HaNPaBICHHOCTH JlalbHEHIIero o0y4eHusl.

OO011ee 9nciIo 9acoB, pEKOMEHI0BAHHBIX JJIs M3ydeHus: XuMuu, — 136 gacos: B § Kiacce —
68 yacoB (2 4aca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HE/IEIIO).

Jlnist KaKI0ro Kiiacca MpeayCMOTPEHO pe3epBHOE yuyeOHOe BpeMs, KOTOPOE MOXKET OBbITh
MCIIOJIb30BaHO YYaCTHUKAMU 00pa30BaTeIbHOTO Mpoliecca B 1esIX GOpMUPOBaHUs BapHATUBHON
COCTABIISIIOLICH CONEpKaHUS KOHKpPETHOW paboueld mporpammel. Ilpu stom oOs3arenbHas
(VuHBapuaHTHasl) YacThb COJEp)KaHUS IMpeIMeTa, YCTAaHOBJIEHHAs MpPUMEpPHON paboueit
POTPaMMOii, U BpeMsi, OTBOJUMOE Ha €€ U3y4YeHHUE, JTOKHBI OBITh COXPAHEHBI OJHOCTHIO.

COJAEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTEME HaykK. Tena u
BeniecTBa. du3nueckue CBOWCTBA BELIECTB. ArperaTrHoe coctosiHue Bemiects. [lonsTue o merogax
no3HaHUs B XuMHUH. YucTtele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMECeH.

ATOMBI U MOJNEKYNIbl. XUMUYECKHE 3IeMEHThl. CHMBOJBI XUMHUYECKHX JJIEMEHTOB.
[TpocTeie U clloKHBIE BeleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTH aTOMOB XHWMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHECHHH.

KommuectBo BemectBa. Monb. MonsipHasg Macca. B3anMoCBsI3p KOJIMYECTBA, MacChl U
quclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnyeckue M XUMHUYECKUE SIBJIEHUS. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3noKeHUsl, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuti SKCnepumeHm:

3HaKOMCTBO C XMMHYECKON IMOCY/IOH, MpaBUIaMH PadOTHI B J1a0OPaTOpuu U MpHEMaMHU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMHCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAO0AeHNE (PU3NUecKX (TIJIaBJICHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) IBJICHUH, HAOII0IeHIE U
OTHCaHNe MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX PEAKIHi (pa3IoKeHue caxapa, B3auMO/IeiCTBHE
CEpHOHN KHUCIOTBHI C XJOpuaoM Oapus, pazioxeHue ruapokcuaa meau (II) mpu HarpeBanum,
B3anMoJIeiicTBHE xene3a ¢ pacTBopoM conu meau (1), u3yuenue cnoco6oB pazaeneHus cmeceit (¢
MOMOIIbIO MarHuTa, GUILTPOBAHKE, BEITAPUBAHUE, TUCTHILISAINS, XpoMaTorpadus), MpoBeIeHNE
OUMCTKHA TIOBAapEHHOHN cCOJM, HAOMIOJICHWEe W OMHCAHWE pPe3yabTaTOB IPOBEACHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MaccChl, CO3JJaHie MoJiee MoJieKy (I1apoCTep/KHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — 37€MEHT U MPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoaa B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KucClIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — algoTporHas MOAU(PHUKAIUS
KHCIIOpO/ia.

TemnmoBoit 3pdexT XUMHUYECKOW peakluu, TEPMOXHUMHUYECKHE YpPaBHEHHS, OSK30- H
SHIOTEPMHUYECKHUE peakuu. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO3/yXa, YCHIIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxaeHue Boaopoaa B IPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIoco0b! notydeHus. Kucinotsl u conu.

Mossipablii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHHUSIM.

®dusnyeckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacellieHHbIE U
HEHACBHIIIEHHbIE PacTBOpHL. PacTBOpuMOCTh BellecTB B Boje. MaccoBas A0l BELIECTBa B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
HMPUPOJIHBIX BOJ.

Knaccudukanus nHeopranuvecknx coeaumHeHnid. Oxkcunbl. Kimaccudukamus OKCHIOB:
coJieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpazyromue. HomenknaTypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUAOB. [lonyyeHnue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHHMI: MIENOYM W HEPACTBOPUMBIE OCHOBaHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyudeHne
OCHOBaHUH.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. @U3nveckue U XuMHUUECKUE
cBoicTBa KUCHOT. Pan akruBHoctn MmetaiioB H.H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. duznueckue u XUMHUECKUe cBoicTBa coseil. Ilomyuenue
COJICH.

I'eneTndeckas CBI3b MEKYy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuul sxcnepumenm:

Ka4yeCTBEHHOE OIpEIeICHNE COJePKAHUS KHCIOPOAa B BO3/yXe, MOIydYeHue, coOupanue,
pacrno3HaBaHHE€ M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMNCTB, MOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U
M3y4eHUEe CBOMCTB BojoOpona (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYHO MCIOJIb30BaHKE BUACOMATEPUAIOB), HAOIIOeHIE 00pa3IoB BEIIECTB KOJIHUYECTBOM |
MOJIb, MCCJIEI0OBAaHUE OCOOEHHOCTEW pAacTBOPEHHUS BEILIECTB C PAa3IMYHOM PACTBOPUMOCTBIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTaJulaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOPa3I[0B HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM MHAMKAaTOPOB B PAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3yyeHHUE
B3anMoeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOil KHCIOTHI, KUCIOT C METallIaMu, pEaKuit
HEHUTpaJIM3al1H, [1I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BEITECHEHHUE OJTHOTO METAJIIA IPYrUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeimmue Kiaccsl
HEOPTraHWYECKHUX COECITHUHEHUI.

Ilepuoanyeckuit 3akoH u Ilepunoanyeckasi cucrema xumudeckux dinementos JI.H.
MennesieeBa. CtpoeHune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEbHO-BOCCTAHOBHUTEIbHbIE
peaknuu

[lepBbie monbITKH KIaccU(PUKAIIMN XUMUYECKUX 3JIEMEHTOB. [IoHATHE O rpyIax CXOoAHbIX
3JIEMEHTOB (II€JI0YHbIE U MIEJI0YHO3EMETbHbIE METALIbI, FAJIOTeHbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

[lepuonnueckuii 3akoH. Ilepuognueckas cucrema XuMHuecKux dyemeHToB J[.H.
MengeneeBa. KopoTkonepuonHas u anuHHOnepuojHas ¢opmel [leproaudeckoil cucTemsl
xumuyeckux onemeHtoB JI.M. Mengeneea. Ilepuonsl u rpynmbl. PU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aromHbIX szaep. HW3oromsl. Onektponsl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XuMUUecKuX 3yeMeHToB [leproauueckoil cucTeMbl
JA.M. MenneneeBa. XapakTepUCTHKa XHMHMUYECKOTO JJIEMEHTa II0 €ro IOJIOKEHUIO B
[Tepuonnueckoii cucreme .M. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHMSI paJilyca aTOMOB XUMHYECKHUX DJIEMEHTOB, METAJIIMYECKUX
Y HEMETAJUIMYECKUX CBOWCTB I10 IpyIHIaM U IEPHOIaM.

3nauenue I[lepuoanueckoro 3akoHa u [lepuoandeckoi cHCTEMBI XUMUYECKUX JIEMEHTOB
JUISl pa3BUTHS HayKH U NpakTUKU. J[.M1. MeHeneeB — y4€Hblil U rpakIaHUH.

XuMHUeCKasi  CBSI3b. KoBanentHas  (mossipHass M HENOJIApHAsl)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloOHHAas CBS3b.

Crenenp okuciaeHus. OKUCIUTEILHOBOCCTAHOBUTEIbHBIE peaklinu. [Ipolieccel okucieHus
U BOCcCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.



Xumuueckuu sxcnepumenm.

u3yueHne oOpa3loB BELIECTB METAVIOB M HEMETAJUIOB, B3aWMOJICHCTBHE THUAPOKCHIA
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUH Pa3JI0KEHUS, COETUHEHUS).

Mesicnpeomemnvle cea3u

Peanuzanus MexnpeaMEeTHBIX CBA3EH IpU U3yYEHUH XMMHHU B § KJIACCE OCYILECTBISAETCS
yepes3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHITHIM, TaK U MOHATUH, SBISIOLUINXCS
CUCTEMHBIMU JIJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO01ue ecTecTBEHHOHAYYHbIE MOHSATHUS: HAY4HBIH (DaKT, TUIIOTE3a, TEOpUs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(uKkauusi, NEePUOJUYHOCTh, HAONIOJCHHE, HKCIHEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®dusuka: Mmarepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEUIeCTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSIHWE BEUIECTBA, a3, (hU3MUYECKHE BEIWYHMHBI, SIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: porocunres, qeixanue, ouochepa.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpalbl, TOpPHBIE TMOPOJbI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XuMHYecKasi peakuust

[lepuonnueckuin 3akoH. Ilepuognueckas cucrema XuMHuecKux dieMeHToB J[.U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHHU CBOWCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbLMS W HUX COCAUHEHUNH B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproudeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

Crpoenue BelecTBa: BUAbl XUMHUYECKOW CBSI3M. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILLIECTBA OT THIIA KPUCTAIIINYECKON PEIIETKU U BU/Ia XUMUUECKOH CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, IeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanys XuMHYecKuX peakiuil Mo pa3IudHbIM MPU3HAKaM (110 YHUCIY U COCTaBY
Y4YaCTBYIOUIMX B PEaKI[MH BEIECTB, 10 TEMJI0BOMY 3P (HEKTY, 0 U3MEHEHUIO CTETEHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaiu3aTopa). OK30- |
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNE YPAaBHEHUS.

[TonsiTre o ckopocTH xumuueckoi peakuuu. [loHsTHE 00 0OpPAaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonsaTue o xuMuyeckoM paBHoBecUU. DaKTOPHI, BIMSIOIIME HA CKOPOCTh XMMHYECKON
pEaKLuy U MOJI0KEHUE XMMHUECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiI€HUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopus 2MEKTPOIUTUUECKON NUCCOLMALAN. DJIEKTPOIUTH U HEANEKTPOIUTHI. KaTnoHsl,
AHUOHBI. MexaHNU3M TMCCOLMAIIMK BEILECTB C Pa3IMUYHbIMHU BUJIaMU XUMUYECKOU cBsi3H. CTeneHb
mucconuaiuu. CUbHbIE U c1a0ble SJIeKTPOIHTHI.

Peakuuu noHHoro ooMeHa. YcioBUSl IPOTEKaHUS peaKIMil HOHHOTO OOMEHa, TOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHbIE peakiMud Ha HOHBI.
[ToHsTHE O TUAPOIU3E COJIEH.

Xumuueckuu sxcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHMUYECKHUX BEIIECTB —
METAJIJIOB M HeMeTalioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHAAa HATpPHUs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIMH OT BO3ACUCTBUS Pa3INYHBIX
(bakTOpoB, UCCIIEJOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIII



KHCIIOT, IIeJI049el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMs pPEaKUUi MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJIbI), ONBITOB, WILIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKLUN (FOPEHME, peakluu PA3I0KEHUsI, COCAUHEHUS), pacllO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOILIbI0 KAuyeCTBEHHBIX pPEAaKUMA Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl U X coeMHEHUs

OOmast xapakTtepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC
crenieHu okucineHuss. CrtpoeHue M (puU3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOEHCTBHE C MeETajulaMH, HEMETajulaMu,
menoyamu).  Xsoposopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIydeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uesoBeka. BaykHelume Xiaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (u3MYecKue M XUMUYecKue cBoMcTBa. OKCHIBI Cepbl Kak
IPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHUYECKHE CBOMCTBA
(oO1e Kak MpeacTaBUTeINs Kiacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOJy4eHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOil KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KauyeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B IpHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCIUHEHUSAMU CEPBI
(KMCIIOTHBIE 10°KIH, 3arpsA3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

OOmass xapakrepucTuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYEcKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero GuU3n4ecKue 1 XMMUIECKHIe
CBOWCTBa, MoylyueHue 1 npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XUMHUYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3myeckue M XUMHUYECKUE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCcTBE MHUHEPAJIbHBIX
ynoOpeHnit. XuMHU4ecKkoe 3arpsi3HeHHEe OKpY»Karolleld Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, alaoTpornHble MOAUPUKALNN
docopa, puzndyeckue u xummuueckue cpoictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢usznyeckne M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. Vcmonb3oBanue QochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmiass xapaxktepuctuka 31eMeHTOB I[VA-rpynmbl. OCOOEHHOCTHM CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, pusndeckre U XMMHYECKue cBoicTBa. Ancopouus. KpyroBopot yriepona B mpupose.
Oxcuapl yraepona, Ux GpU3MUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOoOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepona (I1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBINA 3(dext. YrompHas kucinora u eé
CONM, UX (PU3MYECKHMEe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHNe KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUIEHHOCTH
U CEIBCKOM XO35HCTBE.

IlepBoHauabHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KAaK O COCJUHEHUSX YIiepoja
(MeraH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJIUIEPUH, YKCYCHast KucioTa). [IpupoaHble HICTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TepepaboTku (OeH3MH), UX POIIb
B OBITY U IPOMBINUIEHHOCTH. [ToHsITHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: JKUpPax, Oelkax,
yIJIeBOAAX — W UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IWHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usuueckne M XHMMHUYECKHE CBONCTBA, MOJY4YEHHE U MPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcune kpemuHus (IV) u



KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue
CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKU3HH.

Xumuueckuii 5Kcnepumenm:

M3y4YeHHe 00pa30B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIIOTHI, IPOBEACHUE
KAYeCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3NUECKue U XUMUYECKHE CBOMCTBA TajlOT€HOB U MX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJEeHHEe Tpolecca OOyriauBaHUsS caxapa [MOJa  JICWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peaklMu Ha Cynb(ar-uoH W HaAOIOJIEHUE NpH3HaKa e€
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYECKHMMM CBOMCTBaMHU a30Ta, gocdopa M MX COeAMHEHUN
(BO3MOKHO HMCIIONIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KaueCTBCHHBIX PEaKlUii Ha MOH aMMOHUSA U (ocaT-uoH U U3YICHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB), HW3Y4YEHHUE MOJENEeH KPUCTAUIMUYECKUX pemETOK anMmasa, rpadura,
dymiepeHa, 03HaKOMIIEHHE C TPOIIECCOM aCOPOIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIIEM M yCTPOMCTBOM ITPOTHBOTA3a, MOJy4eHUEe, COOMpaHue, pacio3HaBaHUE U U3YYCHHE CBONCTB
VIJIEKUCIIOrO Tra3a, MpPOBEACHHME KAueCTBEHHBIX peakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
W3y4eHUE TMPU3HAKOB WX TMPOTEKaHWs, O3HAKOMJIEHHE C TMPOAYKIIMEH CHJIMKATHON
MIPOMBILUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIbHBIX 33124 110 TeMe «BaxkHelme HeMeTallIbl U UX
COCTMHECHUS».

MeTaJuibl M UX COeIMHEHUS

OO0mast xapakTepUCTUKA XHUMHUYECKHUX DOJEMEHTOB — METaUIOB HAa OCHOBAaHMHM WX
nosnoxenus B Ilepuoanueckoit cucreme xumuueckux anemeHToB [[.1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckas CBs3b M METAJUIMYECKas KpUCTaJUTHYecKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. PU3MUEecKHe U XUMUYECKHE
cBoicTBa MeTauioB. OOmue crocoObl MONy4eHUsT MeTaylIoB. [oHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[IlenouHble MeTaJIbI: MOJOKEeHUE B lleproanyeckoil cucTeMe XMMHUUYECKUX 3JIEMEHTOB
H.N. MenaeneeBa, CTpOEHHE UX aTOMOB, HaxOXkJAeHUE B npupose. Ouznyeckue U XUMUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpusl U Kaius. [IpuMenenue
IIEJIOYHBIX METAJIOB U UX COCTUHEHUMN.

[llesoyHO3EMENBHBIE METAJUIBl MAarHUM W KalbLUU: TOJNOXKeHWEe B llepmoamyeckon
cucreme xumuyeckux snemMeHtoB [[.M. MeHnneneeBa, cTpoeHHE HX aTOMOB, HAaXOXJCHHE B
npupoje. Pu3nueckue U XMMUYECKHE CBOICTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KaJbus (OKCUI, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuil: nonoxenue B llepuogmyeckoit cucremMe xumuueckux saemeHToB [I.U.
MenpeneeBa, CTpo€HHUE aToMa, HaxoXKJIeHUe B mpupoje. Ousnyeckue U XUMUUECKHE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepmogmyeckoil cucTeMe XUMHYECKHUX diemeHToB J[.U.
MenieneeBa, CTpO€HHE aTOMa, HaxoXJAeHue B npupoae. Ousznyueckue U XUMHUUECKHE CBOWCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) u »xemesa (III), ux cocras, cBoiicTBa U
MOJIyYEeHHE.

Xumuueckuu sxcnepumenm:

O3HAaKOMJIGHHE ¢ o0pasllaMd METalIOB W CIJIaBOB, MX (PU3UYECKHUMH CBOWCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJBb30BAaHHWE BHJICOMATEPHATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJIOU (BO3MOXKHO UCTIOJIB30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB >KECTKOM BOJBI, MpoIlecca TOPEHUs xKeie3a B



KHUCTIoposie  (BO3MOXKHO — MCIIOJIB30BAaHME  BUAEOMATEpUasoB), MPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX peaklUi Ha MOHbI (MarHus, KajabliUs, alIOMUHUS, MHKa, xene3a (II) u xenesa
(III), menu (II), HaGmrOIEHWE W ONMKMCAHKWE MPOLIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWIe METallJIbl U UX COCIMHEHUS.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u MaTepuaibl B HOBCEHEBHOM JKU3HM 4elloBeKa. be3ornacHoe ucnoib30BaHuE
BEIIECTB M XUMHUYECKMX peakiuil B ObiTy. IlepBas momomip Mpu XUMHUYECKHX OXOrax u
OTPABJICHUSIX.

XuMuYecKkoe 3arps3HeHIe OKpYXKarollei cpeibl (IpeaenbHast JOMyCTUMasi KOHLIEHTPALUs
BemecTB (nanee — [1JIK). Ponb xuMuu B pemieHu# 3K0JIOTHYECKUX MPooIIeM.

Xumuueckuu sxcnepumenm:

M3y4eHHEe 00pa3IloB MAaTepUAIOB (CTEKIIO, CIJIaBbI METAJIOB, IIOJTMMEPHBIC MATEPHUATIBI).

Mesicnpeomemnvle cea3u

Peanuzaiust MeXnpeIMeTHBIX CBS3€H MPU U3YyYEHUU XUMHH B 9 KJlacce OCYIECTBISETCS
Yyepe3 UCIOIB30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MMOHSATUHN, TaK U IOHATUHN, SIBIISTFOIIIMXCS
CHUCTEMHBIMU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIC TOHSATHUS: HAy4dHbI (hakT, TUIOTE3a, 3aKOH, TEOpHUs,
aHaJu3, CUHTE3, KJIacCU(PUKALIMS, TIEPUOAUIHOCTD, HAOIIOICHHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT S, MaTepPHAIIBI.

®dusnka: marepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HMOH, HYKIHJ, H3O0TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAIITHYECKAsl PeIIETKA, CIIIaBbl, PU3NUECKIE BETMUYUHBL, €TUHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMa, MHUHEpAIbHbIE YIOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOpPHBIE TMOPOJBL, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO XUMHUHU
HA YPOBHE OCHOBHOT'O OBHIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI TPOTpaMMbl OCHOBHOTO 001Iero oOpa3oBaHUs
JIOCTUTAIOTCS B X0J/ie 00YYEeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C  TPAAUIIMOHHBIMU  POCCUMCKUMHU  COIIMOKYJABTYPHBIMAU W  JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOIECTBE MpaBUIaMU MU HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COITUATTU3AIIMHA 00YUYaIOIIUXCSI.

JIM4HOCTHBIE PEe3yNbTaThl OTPaKaOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA U PACHIMPEHHUE OMbITA JIEATEIHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJICNIO, TIOHUMAHWs 3HAYCHUS XUMHUYECKOW HayKd B JKHU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MHGOpMAIMEll O MepeoBhIX TOCTHKEHHUSIX U OTKPBITHIX
MHPOBOW M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX OO0 YCTpPOUCTBE
Mupa 1 00IIIecTBa;

2) rpaxaaHCKOro0 BOCIUTAHMS:

MPEACTABICHUS O COIMAIBHBIX HOpPMax M MpaBUiIaX MEXIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, Yy4eOHO-
HCCJIEIOBATENLCKOM, TBOPYECKOM U JPYTUX BHUAX AESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JESITEIHPHOCTH TPHU BBIMOJHEHUN y4EOHBIX, TTO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUN



XUMHYECKHUX 3KCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TPOLIECCE 3TOM y4yeOHOU AeATeNbHOCTH, TOTOBHOCTU OIEHHBATH CBOE
MOBEJICHUE U MTOCTYIKU CBOMX TOBAPUILEH € O3ULIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MIOCIIEICTBUM ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

MHUPOBO33PEHUYECKUE  IIPEJCTABICHUS O BEIIECTBE W  XHMHUYECKOM  peaklMH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUs HAyKH M COCTABJISIIOIIME OCHOBY IS
NOHMMAaHHMS CYIIHOCTH HAYYHOM KapTUHBI MUPA, IPEJCTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUS IPUPOBI, B3aUMOCBS3SIX UEIOBEKA C MPUPOJHON CPEAOH, O POJIM XUMUHU B MTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HANPABJICHHbIE HA IMOJYYEHHE HOBBIX 3HAHUW MO XHUMHH,
HEOOXoAuMBIE Uil OOBSCHEHHS HAOIOJaeMbIX IIPOLECCOB U SIBJICHUH, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIbHON PabOThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPAaTypOW, NOCTYHNHBIMU TEXHHUYECKHMMM CpPEICTBaAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpEeC K OOYyYCHHMIO U TO3HAHHIO, JFOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
€aM000pa30BaHUI0, IPOEKTHON U MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHWE LEHHOCTU KHU3HU, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 370POBbIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KM3HMU, OCO3HAHUE IMOCIEACTBHI U HENPHUSITHE BPEIHBIX
NpUBBIUEK (YMOTPEOJIEHUsS] aJKOTOJs, HApPKOTHKOB, KYPEHHs), HEOOXOAUMOCTH COOJIOACHUS
MpaBuJI 6€30MACHOCTH MTPHU 0OPAIIEHNUU C XUMHUYECKUMHU BEUIECTBAMHU B OBITY U peaibHON KU3HHU;

5) TpyaA0BOIro BOCIMTAHMSA:

MHTEpPEC K MPaKTUYECKOMY U3Y4YEHUIO podeccuil u Tpya pa3IudHOro poja, yBaKeHUe K
TPYAY U pe3yibTaTaM TPY10BOU AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS ITPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHONH TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHusl C Y4ETOM JIMUYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XMMMH, OOIIECTBEHHBIX
MHTEPECOB U TMOTPEOHOCTEH, ycHemHoil mnpodhecCHOHANbHON MeATEeIbHOCTH U Pa3BUTHUS
HEO0OXOMMBIX YMEHHUH, TOTOBHOCTH a/IallTUPOBATHCS B MPOGECCHOHATBLHOM CpeIe;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3eMIle,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOro M 0€30IacHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M MCUXMUYECKOMY 370POBbIO,
OCO3HaHME LIEHHOCTH COOJIIO/ICHHsSI MpaBUJl 0€30MacHOTO MOBEAECHUS MIPU paboTe C BEelleCTBaMH,
a TaK)Ke B CUTYaLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHMS, MOJNydyaeMble MPH W3YYCHHHM XHUMHH, A PEUICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, IS TIOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpBbl, OCO3HaHUS INI0OOATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOJIeM W MyTel MX pelieHus
MOCPEACTBOM METOJIOB XMMMH, FKOJIOTMUYECKOTO MBILUICHHS, YMEHHSI PyKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATIBLHOM MPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe mertampeaMeTHBIX pe3yNbTAaTOB BBLACISAIOT 3HAUYMMBble N7 (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, MPUHIMUIM, THIOTe3a, (akT, cUcTeEMa,
IpoIiecc, SKCIEPUMEHT U JIPYTo€.), KOTOPbIe UCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
IpeIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI U3 ATHX MPEAMETOB (JOPMUPOBATH NMPEACTABIECHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe JEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU AEATEIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AeicTBHA:



YMEHHUSl HCIOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIIJIEHUS IPH OCBOCHUM 3HAHMM:
PaCKpBIBATh CMBICT XUMUYECKHX MMOHATUHN (BBIICIATH UX XapaKTepHbIE IPU3HAKH, YCTAHABIMBATh
B3aUMOCBSI3b C JIPYTMMHU IOHATUSMH), UCIOJIB30BaTh MOHATHS JUIsl OOBSCHEHMS OTIENbHBIX
(axTOB U SBJICHUH, BEIOMPATh OCHOBAaHMS M KPUTEPUH JUTSI KIacCU(UKAIIMN XUMUYECKHUX BEIIECTB
U XMMHMYECKHX peaKIHi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3yUYEHHsI, CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHUBHBIC, JEIYKTHBHBIC, MO AHAJIOTHH),
JieNIaTh BBIBOJIbI U 3aKJIFOUCHMS;

yMEHHUE MPUMEHSTH B MPOLECCE MO3HAHMS MOHATUS (IPEAMETHBIE U METaIlpEeIMETHBIC ),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
OpUMEHSIeMbIe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XUMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHUE XHMHYECKOM peakuud — IpU pElIeHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Yy4YETOM OSTUX MOJICNIBHBIX TPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
IPOTUBOPEUMS B U3Y4aeMBbIX IIPOLIECCAX U ABICHUSAX.

Ba3oBble nucciegoBaTebcKue 1elicTBUS:

YMEHHUE HCIOJIb30BaTh MOCTaBJIEHHBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETeHUE OMBITA M0 TUIAHUPOBAHHIO, OPTaHU3AMH M TPOBEICHUIO YYCHHUYECKUX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0/10M IPOLIEcca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €TI0
pe3ynbTar, (HOopMyIHpOBaTh OOOOLICHHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJETIaHHOM padore.

Pa6ora ¢ undopmanmueii:

yMeHU€e BbIOMpPaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIMIO pa3IMYHBIX BUI0B
1 GOpM MPEICTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHUYECKOI'0 COZIepKaHusl, ClIpaBOYHbIE T0coOuUs, pecypchl IHTepHETa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE NPUMEHATh Pa3IMuHble METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMALMU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YUEOHBIX M MMO3HABATEIBHBIX 33124
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JAaCTH HMCMOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHNE KYIbTYPOH aKTUBHOT'O MCITOJIb30BAHMS PA3THIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy IpeiCTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH PEIIAeMbIe 3aJlaud HECIOXKHBIMH CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIONB30BaTh M aHAIM3MPOBATH B Mpollecce Y4eOHOHW M HMCCIEeNOBaTEIbCKON
NeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

yMEHHE 3a/laBaTh BONPOCHl (B XoJe juanora M (WIKM) AUCKYCCHUH) IO CYHIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

NpUOOpETeHHEe  OmbITa MPE3EHTAllMd  Pe3yJbTaTOB  BBINOJHEHHMS  XUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

3aWHTEPECOBAaHHOCTh B COBMECTHOH €O  CBEpCTHHUKAMH  [O3HABATEILHOW U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPHU PEIICHHH BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE y4éTa
Oo0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNIeHNe KPUTEPUEB 10 OI[EHKEe KayecTBa
BBITTOJIHEHHON paOOTHI M IPYTHE);

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBUA:



YMEHHME CAMOCTOSTEIBHO ONPEAEIAT LEIH AEATEIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATS,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HaunOoJsee 3P PeKTUBHBIE CIIOCOOBI peIlIeH s y4eOHBIX U [T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTABJIAITH UM KOPPEKTUPOBATH IPEUI0KEHHBIN aJITOPUTM JEHCTBUN IIPY BBIIIOJHEHUH 3aJaHUI
¢ y4éTOM NOJy4YeHHs HOBBIX 3HAHMM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M pPEaKLUsX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O Pe3yjIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIIOJIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTBHI, IIPEJIaracMbl€ B YCIOBHH 3alaHUN.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOEHHUIO 0043aTENbHOIO COZIEpIKaHU,
YCTAHOBJICHHOTO JaHHOH (exepanpbHOW pabodell MporpamMMoi, BBIIENAIOT: OCBOCHHBIC
o0yyarolMMUCST HayyHble 3HAHUSA, YMEHUS M CIOCOOBI JeHCTBMH, creuupuyeckue s
OpeaMETHOW 00sacTH «XUMUS», BUIBl JOEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpeTalnu, IpeoOdpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K xonmy obydenus B 8 kjiacce mpeiMeTHBIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpakaTb c(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHSATHUN: aTOM, MOJIEKYJA, XUMHUYECKHUM
3JIEMEHT, MPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XUMHYECKOro 3JE€MEHTa B COCJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi
peakuus, KiIacCU(pUKalMs pPEeaKkUui: peaklMM COEAMHEHMs, PEaKLUU Ppa3IoKEeHUS, pEeaKiUu
3aMeIIeHus], PeaKui 0OMeHa, 9K30- M YHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOH 3PQeKT peakuuu,
AP0 aToMa, JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, paJuyc aroMa, XMMHUYecKas CBs3b,
NOJIIpHasl U HEMOJsIpHas KOBAJEHTHAas CBS3b, MOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOD,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs KOHIEHTpAallKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX IOHSATUH M HPUMEHSATH 3TU
MIOHSITHS IIPU OIIMCAHUM BEILECTB U UX IPEBPAILCHUN;

MCIIOJIH30BATh XUMHUUECKYIO CUMBOJIMKY ISl COCTaBICHHS (DOPMYJT BEIIECTB U ypaBHEHUN
XUMHUYECKHUX PEAKIIU;

OTNpEAENATh BaJEHTHOCTb AaTOMOB 3JEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COETMHEHUSAX, TPUHAJICKHOCTD BEUIECTB K ONPEACIEHHOMY
KJIacCy coequHeHUuW 1o ¢opMmysaM, BHUJ XUMHUYECKON CBsi3M (KOBaJE€HTHAass W HMOHHAs) B
HEOPraHUYECKUX COEAVHEHUSX;

packpsiBaTh cMbich llepmogmyeckoro 3akona J[.M. MenpeneeBa: OE€MOHCTPUPOBATH
MIOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKEHHS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAaHEHHMs MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJIIPHOTO Y4YEHHs], 3aKOHa ABOTajpo;

ONMCHIBATH U XapakTepu3oBaTh TabmuuHyro ¢opmy [leprogumueckoir cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpynmna)», Manbsle u OosiblliMe MEPUOABI, COOTHOCUTH OOO3HAUEHUs, KOTOphIE
umerotcs B Tabiuue «llepuoguueckas cucremMa xumuueckux siemenToB J[.M. MenaeneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi Aapa,
o0I111ee YnCIIo 3JIEKTPOHOB U paclipeleIeHue UX 110 3JIEKTPOHHBIM CII05IM);

KJIacCU(UIUPOBATh XMMHUECKHUE ASJIEMEHTbhI, HEOPraHUYECKHE BEIEeCTBA, XHUMHUYECKHE
peakiuu (1o YUCITy U COCTaBY yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P DEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB Pa3TUIHBIX
KJIACCOB, MOATBEPXkAAsl ONMCAHUE NPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTM OT HMX KaueCTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKUX MTPEBPALICHUH B Pa3IMYHbIX YCIOBHSIX;

BBIUUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTA 0 (popMyIie COeIMHEHU S, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,



MIPOBOJIUTH PACUETHI MO YPABHEHUIO XMMHUYECKOM pEaKlMH; MPUMEHSATh OCHOBHBIEC OIEpaluu
MBICIIUTEILHOM JEATENbHOCTH — aHaJIM3 U CHHTE3, CpaBHEHHUE, 0000IIEHUE, CHCTEMAaTU3alltIo,
KJIacCU(pUKALMIO, BBISIBIICHUE TPUYNHHO-CIIEICTBEHHBIX CBA3EH — JIJIs1 U3Y4YEHUS CBOWCTB BEILIECTB
U XUMHUYECKUX PEaKLUi, eCTECTBEHHO-HAYYHbIE METOIbl TIO3HAHUS — HAONIO/ICHHE, NU3MEPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PealbHbIM U MBICIICHHBIH );

ClleIOBaTh MpaBWJIaM  TIOJH30BAHUS XHMHYECKOM Tmocymoili u  1abopaTOpHBIM
00opy/s0oBaHUEM, a TaKKe MTPaBHIaM OOpaIeHHs C BEIIEeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU
[0 BBINOJHEHUIO JAa0OPAaTOPHBIX XWMHYECKHUX OIBITOB IO TOJXYYEHHIO M COOMpPAaHUIO
ra3o00pa3HbIX BELIECTB (BOAOPOJA U KHUCIOPO/Ia), IPUTOTOBIECHUIO PACTBOPOB C ONpeAeIEHHON
MacCoOBOM JOJEH pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTb U IPOBOJUTH XUMHYECKHUE
SKCHEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILIEJIOYEH W KHUCIOT C MOMOIIBIO MHAMKATOPOB
(maxkmyc, peHondranenH, METUIOPAHK U APYTHUE).

K xoniy obyuenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKUX HOHATHI: XMMHYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XWMHUUYECKas pEaKUus, XUMUYECKas CBS3b,
TETUIOBON d(PQEKT peaKifu, MOJb, MOJISIPHBI 00BEM, PacTBOP, SICKTPOIUTHI, HEIIEKTPOIIHTHI,
ANEKTPONIUTHYECKAsT JTUCCOLMAIMS, PEaKIMd HOHHOrO OOMEHa, KaTalu3arop, XUMHYECKOe
paBHOBECHE, 00OpaTUMBbIE U HEOOPATUMBbIE pEAKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTEb, BOCCTAHOBUTEb, OKHCICHHE M BOCCTAHOBIEHHE, ajUIOTPONHs, aM(OTEPHOCTH,
XUMHUYECKasl CBs3b (KOBaJE€HTHAas, WOHHAs, METaJUIMYecKas), KpHUCTaJUIMYEeCKas pelETKa,
KOppO3Usl METaIOB, CIUIABbl, CKOPOCTh XHWMHUYECKOW pEaKLHUH, MPeAeiabHO JONyCTHUMAas
koHueHrpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX MOHATHM W NPUMEHSATHITH
MOHSITHUS TIPH ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIOJIb30BaTh XUMUUYECKYIO0 CHMBOJIUKY ISl COCTaBJICHUs (POPMYIT BEIIECTB U YpaBHEHHIA
XUMHYECKUX PEAKIIUN;

ONpEeJEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHMSIX
Pa3IUYHOIO COCTaBa, MPHUHAJJIEKHOCTh BELIECTB K OMPEIEIIEHHOMY KJIAacCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBAJIGHTHAs, MOHHASI, METAJUTMUECKasi) B HEOPraHUUECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COEAMHEHM, TUIl KPUCTAIUIMYECKOM pEeIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [leprnonnueckoro 3akona J[.M. MenaeneeBa u 1eMOHCTPUPOBAThH €TI0
MOHMMAaHUE: OMHCHIBATH M XapaKTepu3oBaTh TaOnmuuHyr (opmy Ilepuogmdeckoi crcTeMbl
XUMHUUYECKHMX 3JIEMEHTOB: paziinyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpymnmna)», Manbsle W OoNbIIME TEPUOMABI, COOTHOCUTh 0003HAa4YEHUS, KOTOpBIC
UMEIOTCS B TMEPUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps AApa, 00I1ee YKCIIO0 3JIEKTPOHOB U paclpeieIeHue UX Mo
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3JIEMEHTOB U
UX COEIMHEHHMI B Mpeiesiax MajblX MEPUOJOB M TIABHBIX MOJATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIUPOBATh XMUMHUECKHUE DJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMHUYECKHE
peakiuu (110 YUCIY U COCTAaBY YYacTBYIOLIUX B PEAKIMH BEIIECTB, M0 TEIJIOBOMY 3 (deKTy, 1o
WU3MEHEHHUIO CTENIEHEN OKUCIEHMSI XUMUYECKUX JIEMEHTOB);

XapaKTEepU30BaTh (OMHUCHIBATH) O0IINE U CHIEIU(UIECKIE XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEUIECTB, MOJITBEPAKAasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUHN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

COCTaBJIATh YPAaBHEHUS AJIEKTPOJMTUYECKOW IUCCOLMALNU KHUCIIOT, LIENOYEH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS peakluil HOHHOro OOMEHa, ypaBHEHHUS peaklui,
MOATBEPKJAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHU Pa3IUUYHBIX
KJIACCOB;



pacKpblBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PpPEAKIUNA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUNA B PA3JIMYHBIX YCIIOBUSIX;

BBIUUCIISATH OTHOCHUTENIbHYIO MOJIEKYJISPHYIO U MOJIAPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 10 (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MPOBOAUTH PACUEThI MO YPABHEHUIO XUMUYECKON PeaKIuu;

coOmogaTh TpaBWia  IOJB30BAaHUS  XMMUYECKOH Tmocynol ¥ 1a0opaTOpHBIM
o0opy/oBaHuEM, a TaKXKe MpaBuiia 0OpalleHus C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU
[0 BBIMOJHEHUIO JAa0OPAaTOPHBIX XWMHUYECKHX OIBITOB IO TOJXYYEHHIO H COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOro ras3a);

IIPOBOAUTH PEAKLIUM, MOJITBEP)KIAIOLINE KAYECTBEHHBIN COCTAaB pa3IUYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHI-, UOAMI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbhar-, TUAPOKCHUA-HOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYCHHBIX  METaJlIOB,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE OIEpPALlMM MBICIUTEIBHON AESITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH — s
U3YYEHHUS CBOICTB BEILIECTB U XUMUYECKUX PEAKIIUI, €CTECTBEHHO-HAyYHbIE METO/Ibl TIO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peaibHbId U MBICICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIIACC (ounas ¢popma oOyueHwHsI)
2 gaca B Hezlemro, 68 yaca 3a roj

Ne | Haumenosanue pazgenos u teM | Komu | Copeprxkanue oOyueHus OcCHOBHBIE BU/IbI JESATEILHOCTH 00YUYaIOIIUXCS
n/m | yaeOHOro mpeamera 4eCTB
0
4acoB
Paznen 1. IlepBonayanbHbIe
XUMUYECKHE ITOHATHUSA
1.1 | Xumus — BaxkHas 001acTh 5 [Ipeamer xumun. Ponp XuMun B )KU3HM 4esIOBEKa. | PacKpbIBaTh CMBICI U3y4aeMbIX IIOHATHH.

CCTCCTBO3HAHUA U
HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH
YCJIOBCKA

Xumuss B cucrtemMe Hayk. Terna W BellecTsa.
®dusnueckue CBOMCTBAa BEIIECTB. ATperatHoe
coctosHue BemectB. [lonsarue o MeTtogax
MO3HAHUS B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CriocoOblI pa3aeneHus cMecei.

XUMUYECKUN IKCIIEPUMEHT:

JleMoHCcTpauuu:

3HaKOMCTBO C XUMHUYECKOU NOCY10H, C TpaBUIIaMU
paboThI B 1a00paTOPUU U MPUEMAaMU OOpAIIEHUs C
71a00paTOpHBIM 000PYIOBAaHUEM.

dusnueckue CBOUCTBa 00pa3L0B HEOPraHUYECKHX
BELIECTB — METAJIJIOB U HEMETAJIJIOB.

CriocoObl pazneneHust cmeceidl (puiIbTpoBaHUE,
BBITIAPUBAHUE, TUCTUIUIALINS, XpoMaTorpadust).
JlabopamopHvle onvimul:

N3yyenne u onucanue (U3HUECKUX CBONCTB
00pa31oB HEOPraHMYECKUX BEIIECTB.

N3yuenne cmocoOoB pasjgeneHus cmecel (c
MOMOIIIbIO MAarHUTA).

Ipakmuueckue pabomul:

Ne 1. IlpaBuiia paboTsl B 1a00paTOpuu M MpUEMBI
oOpareHus ¢ 1abopaTopHbIM 000PYAOBAHUEM.

PackpeiBaTh poip XMMUM B INPUPOAE U JKU3HU
YyesoBeKa, €€ CBA3b C IPyTMMU HayKaMH.
Paznnuate  uyMcThIE  BellecTBa U
OJTHOPOJHBIE U HEOIHOPOJHBIE CMECH.

PaznuuaTh Qusnueckue 1 XUMHUYECKUE SIBICHUS.

CMeECH;

CJ'IC}IOB&TI) aJIropuTMam HCITIOJIB30BaHUA
OKCIICPUMCHTAJIBHBIX MCETOAOB — Ha6J'IIOI[eHI/ISI u
OKCIICPUMCHTA.

Ha6J’IIOI[aTB u OIIMChIBATh 00BEKTHI npu

MPOBEJICHUU JIEMOHCTpaluii #u  J1a00paTOPHBIX
ONBITOB MO H3YYEHUIO (U3NYECKUX CBOWCTB
BEIIIECTB, CIIOCOOOB pa3/IeIeHUs] CMECeil BeIeCTB.
[IpoBOoUTh XUMHUYECKUH HKCHEPUMEHT MpHU
pasneneHuH cMmecedl (Ha TpUMEpe OYHCTKH
MIOBAPEHHOM COJIN) B XOJI€

npakTuyeckoi padboTsl Ne 2.

CrnenoBath npaBujiaM TOJb30BaHUS XUMHYECKON
Mocy/iIol W JabopaTOpHBIM 000PYTOBAaHUEM, a
TaKXKe IpaBUjaM oOpalleHus] ¢ XUMHYECKHUMHU
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIEH TIPH
BBINOJIHEHUH MTPaKTUYeCKON paboThl Ne 1.




Ne 2. Pazgenenne cmeceil (Ha mpuMepe OYUCTKH
IIOBapeHHO COMN)

BeicTpanBaTte  pa3BEPHYTbIE IHCBMEHHBIE H
YCTHBIE OTBETHI C OMOPOM Ha HH(OpMAIUIO U3
y4yeOHHKA M CIPAaBOYHBIX MaTepUaJIOB, I'PaMOTHO
HCIIOb30BaTh W3YYCHHBIM INOHATUHHBIM anmapar
Kypca XUMHUH

1.2

BemecTBa 1 xuMudeckue
peakuuu

15

ATOMBI M MOJEKYIbl. XHUMHUUYECKHE DSJIEMEHTHI.
CuMBOJIBI XMMHUYECKUX 3JIeMEHTOB. IIpocThie u
CIIOXKHBIE  BeIIeCTBa. ATOMHO-MOJEKYJISIPHOE
YUEHHE.

Xumunyeckass (opmyna. BaneHTHOCTH aTOMOB
XHMHYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocrtana BeniecTB. OTHOCUTEIIbHAS aTOMHAs Macca.
OtHocuTenbHas MoJeKyIspHas macca. MaccoBas
JIOJISL XMMHUYECKOI'0 3JICMEHTA B COCAUHCHUH.
KonnuectBo BemiectBa. Moisib. MosisipHasi macca.
BzauMocBsI3p  KOJHMYECTBA, MacChl M 4YHCIA
CTPYKTYPHBIX €AMHHUI BemiecTBa. Pacuérbl mo
dhopmynaM XUMHUYECKUX COCTUHEHHI.
dOu3nUeCcKre U XUMUYSCKUE ABICHNUA. XUMHYCCKas
peakius u e€ mMpu3HaKku. 3aKOH COXPaHEHUSI MaCChl
BEIIECTB. XuMHYECKHE YpaBHEHUSI.
Knaccudukanms XUMHYECKUX peakuuii
(coenuHEeHMUsI, pa3I0KEHHs, 3aMEIlIeHUs, OOMEHa).
Xumuueckuii IKCnepumeHm:

Jlemoncmpayuu:

duznyeckue cBOMCTBa 00pa3lloB HEOPraHMUECKUX
BEIIECTB — METAJUIOB X HEMETAILIIOB.

OO6pa31ibl BEMIECTB KOJIMYECTBOM | MOJIb.
®dusndueckue siBICHUS (IUIaBJIEHUE BOCKA, TasHUE
JbJla, pacTUpaHUE caxapa B CTYIKE, KUIEHUE M
KOHJICHCAIIHSI BOJIBI).

XuMHudeckue SIBJICHUSA (ropenue CBEYH,
MPOKAJIMBAHUE MEIHOI MIPOBOJIOKH,

OmnpenensT NPU3HAKKM XUMHUYECKHX PEAKIINH,
YCIIOBUS UX IPOTEKAHMUS.

OOBACHATH CYITHOCTh (PU3NIECKUX M XUMUYECKHIX
SIBJICHUM C TOYKHU 3pEHUS] aTOMHO-MOJIEKYIISIPHOTO
YUCHHSL.

KnaccudunupoBarh xuMudeckue peakuuu (o
YHCIy U COCTaBYy PEarupyromux U 00pa3yromuxcs
BEIIECTB).

CocraBnars (popmynbl OMHApHBIX BELIECTB 110
BAJIEHTHOCTH U OHPEIENATh BAJEHTHOCTh I10
(hopMyIiaM BEIIEeCTB.

PaccraBnsate  KOA(pOUIMEHTH B
XAMHYECKHUX PEAKIUH.

HabGmogate u  onuceiBaTb  OOBEKTH  IpHU
MPOBEJICHUU JIEMOHCTpAlMii #u  J1ab0paTOPHBIX
OTIBITOB.

YpaBHEHMSIX

[IpoBoauTh  BBIMHCICHUS 1O  (opMyiaMm
XUMHYECKUX  COCIMHEHUH U  ypaBHEHUSIM
XAMHYECKHUX PEAKIUH.

[IpuMeHSTh eCTEeCTBEHHO- HayudHble METOJbI
nmo3Hanwsi (B TOM  4YHCiIE€  HaOJNIOACHHE,
MOJIETUPOBAaHUE, DOKCIEPUMEHT UM  OCHOBHBIC
oreparuu MBICITUTEITEHOM JESATSIIbHOCTH
(cpaBHeHUe, KIaccU(pUKAIIHS)

BreicTpanBath  pa3BEépHYThIE IMHCHMEHHBIE H

YCTHBIE OTBETHI C OMOPOH Ha HMH(YOPMALUIO U3
yuyeOHMKa M CIPABOYHBIX MaTe€pHalioB, IPaMOTHO




B3aUMO/JICIICTBUE COABI WM Mela C COJSTHOU
KHUCJIOTOM).

Habumoienue npu3HakoB NPOTEKaHU
XUMUYECKUX peakuuid (pas3jiokeHue caxapa,
B3aMMO/JICIICTBUE CEPHON KHUCIOTHI C XJIOPUAOM
Oapusi, TOJIYYEHHE U PaA3JIOKEHHE TUAPOKCHIA
menu (II) mpu HarpeBaHWHW, B3aMMOJICHCTBHE
xernesa ¢ pactBopom conu meau (11).

OnpIThI, WUTIOCTPUPYIOLINE 3aKOH COXpPaHEHUS
MAaccChl.

JlabopamopHvie onvimul:

Coznanue mozeneit MoJieKyl (I1apoCTepsKHEBBIX).
Onucanne  (u3MUeckux CBOMCTB  00pa3LoB
HEOPraHMYECKUX BEUIECTB — METAUIOB U
HEMETAJJIOB.

Habmronenne ¢Qusmueckux (IoiaBieHHE BOCKaA,
TasHUE JbJa) U XUMHUYECKHX (TOpPEHHE CBEYH,
MIPOKaAJIMBaHNUE METHOMN MPOBOJIOKH) SIBJIICHUH.
HabmtoneHnue n onvcanue Npu3HAKOB NPOTEKaHUs
XUMHYECKHUX PEAKIMIA Pa3HbIX THIIOB.
Boruucnenus:

OTHOCUTEIbHOW MOJIEKYJIIPHOW MacChl BELIECTB,
MOJIIDHOM MaccChl, Macchl BEIIECTB, MacChl H
KOJIMYECTBA BEIIECTBA;

MaccoBOM JOJIM XMMMYECKOTO DJJIEMEHTa IO
dhopmyne coeTMHEeHHUST;

1o yYpaBHEHUSM XUMHYECKHX  PEaKIIii:
KOJMYECTBA, MacChl BEIIECTBA IO H3BECTHOMY
KOJIMYECTBY, Macce€ pPEareéHTOB WJIM HPOAYKTOB
peakuuu

MCIIOJIb30BaTh M3YYEHHBIM MOHATHIHBIN anmapar
Kypca XUMHUHU

Pasznen 2. Ba:xxkueiimme
HpEIICTaBI/ITeJII/[
HEOPraHu4eCcKHX BellecTB




2.1

Bo3ayx. Kucnopog.
TToustue 00 okcumax

Bo3nyx — cMech razos. CoctaB Bo3nyxa. Kuciopon
— DJIEMEHT U TpocToe BemiecTBO. Haxoxaenue
KHCIIOpO/ia B IpUpo/e, Gu3nuecKrue U XUMHUUECKHe
CBOICTBA (peakuu rOpeHus). Oxkcupl.
[Ipumenenue kuciopoga. CrnocoObl MoNydeHUs
KHUCJIOpPOJIa B JIAOOPATOPUHM U MPOMBIILICHHOCTH.
Kpyrosopor xkucnopoga B mnpupoxpe. O30H —
JUIOTPOITHAS MOIU(DUKAIUS KUCIOPOIa.
TemmoBoit  3pdexT  XuMHUYECKOH  peakuuu,
TEPMOXUMHUYECKHE ypaBHEHUS, 9K30- u
SHJOTEPMUUYECKHE peakiuu. TOoIIuBO: yroib H
METaH.  3arpsi3HEHHE  BO3/yXa,  YCHIICHHE
napHuKoBoro »¢¢ekra, pazpylieHHe 030HOBOTO
CJIO4.

Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

KauectBenHnoe OmpeAcIcHue
KHCJIOPOJIa B BO3IYyXE
[Tonyuenue, cobupanue, pacro3HaBaHuE

Y U3y4YEHUE CBOMCTB KHCIOPOJIA.

HabGmronenne  B3auMoOJEWCTBUS ~ BEHIECTB €
KHCJIOPOJIOM M  YyCIIOBUS BO3HUKHOBEHUS |
IpeKpaleHus ropeHus (moxapa).
Jlabopamopuwiii onvim:

O3zHakoMJIeHHE ¢ 00pa3liaMu OKCHJIOB U OTHCaHUE
HX CBOWCTB.

Ilpakmuueckas paboma:

Ne 3. Tlomyyenme wu coOupaHue KHCIOpPOAA,
W3y4YEHUE €ro CBOMCTB.

Buiuucnenus:

MOJIEKYJIIPHOM Macchl KHCIOpPOJa M O030Ha Ha
OCHOBaHMM  aTOMHOW  MacChl  XUMHYECKOTO
JJIEMEHTA;

COJICpKaHUS

Hcnonp30BaTh XMMHYECKYH0 CHUMBOJIMKY — JUIS
cocTaBlieHUs] (OPMYJT BELIECTB, MOJEKYJISPHBIX
YPAaBHEHUI XMMHMYECKHX PEAKLUM C y4acTueM
KHMCJIOPOJIa.

XapakTepu3oBaTh (OIHUCHIBATb) COCTaB BO31yXa,
¢u3nyeckre ¥ XUMHUYECKUE CBOIMCTBA KUCIOPO/a,
croco0bl €ro NOJIy4YeHus, IPUMEHEHHE U 3HaYeHUe
B IIPUPOJIE U J)KU3HU YEJIOBEKA.

CpaBHuBaTh peakUuu TOpPEHUS U MEUIEHHOTO
OKUCJICHHUS.

OOBACHATH CYLIHOCTh 3KOJOIMYECKHX MpoOIIeM,
CBSI3aHHBIX C 3arpsI3HEHHEM BO3yXa.

CnenoBate mnpaBwiaM Oe30macHoi paboThl B
nabopaTtopyuy MPH HCIOJIb30BAaHUM XUMHUYECKOU
nocyasl M 00OpyIOBaHMSA, a TaKKe IMpaBUIIaM
oOpareHus ¢ TOPIOYUMHU BEIIECTBAMH.
[InanvpoBaTh M OCYLIECTBJISITH HA MPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,

OPOBOJIUTH HAOJIOJIEHHs, JenaThb BBIBOJABI IO
pe3yibTataM JKCIEPUMEHTa TIpU IPOBEICHHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKOH pabOTHI.
Brrancaars KoJIM4ecTBO BeIecTBa, 00BEM rasa 1o
¢bopmynam.

VY4acTBOBaTh B COBMECTHOM paboTe B IpymMIIE.
BeicTpanBarte  pa3BEpHYTbIE INHCBMEHHBIE H
YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALMIO U3
y4yeOHMKa M CHPAaBOYHBIX MaTepUaIOB, TPAaMOTHO
HCIIOJb30BATh M3YYCHHBIM MOHATHUIHBIN anmapar
Kypca XUMUHU




KOJIMYECTBA, MAacCChl BEIIECTBA IO YpPaBHEHUSIM
XUMHYECKUX PEAKIUI

2.2 | Bogopoux. IlonsaTue o kucinorax Bogopon — oaneMeHT M NIpocTOe BeElecTBO. | PacKpbIiBaTh CMBICI H3y4aeMbIX IIOHATHH H
U COJISIX Haxoxxaenue Bogoposa B mpupoe, (Pu3ndeckue U | IPUMEHSITh 3TU MOHSATHUSA NMPU OMHMCAHUH CBOWCTB
XMMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI | BEIIECTB U UX MPEBPAIIECHUH.
nosny4yeHus. KucioTsl v COJIH. Xapakrepu3oBaTh (ONHUCHIBaTh) (U3HYECKHE U
Monspuelii  00béM  ra3oB.  Pacu€rel 1O | XMMHUYECKHE CBOMCTBA BOJOpPOJA, CHOCOOBI €ro
XUMHYECKUM YPaBHEHUSIM. HOJIyYeHUs!, IPUMEHEHHE.
Xumuueckuii IKCnepumenm: Cobupare mnpubop JuUisi HOJIY4YEHHUS BOAOPOAA.
Lemoncmpayuu: Hcnons30BaTh XUMHYECKYIO CHMBOJIUKY
[Tonyyenue, cobupanue u JUISL COCTaBJICHUS bopmyn BELIECTB,
paclo3HaBaHue BOJOPOIA. MOJIEKYJIIPHBIX YPAaBHEHUN XUMUYECKHX PEaKIHN
B3aumoneiictBue Bonopona ¢ okcunom Meau (II). | ¢ yuactuem Bojopoja. BBIMHCIATH MOJSPHYIO
Jlabopamopnuiii onvim: Maccy BEIIECTB; KOJMYECTBO BEIIECTBA, OOBEM
B3aumoneicTBue KUCIOT C METalIaMu. rasa, Maccy BEILECTBa;
IIpakxmuueckas paboma: [IpoBoaUTH pacy€Thl IO YpaBHEHUSIM XUMUYECKUX
Ne 4. Tlomydyenume u coOupaHue BOJOPOAA, | peakUUid: KoIUdecTBa, 00bEMA, MacChl BEIIECTBA
M3Y4YEHHE €ro CBOMCTB. [0 M3BECTHOMY KOJIMYECTBY, OOBEMY, Macce
Buruucnenusa: pEareHTOB WU MPOAYKTOB PEAKLIHH.
o0béma, KonMuecTBa BellecTBa raza mno ero | CiegoBarh mpaBwiiaM 0Oe3omacHOM paboThl B
M3BECTHOMY KOJIMYECTBY BEILECTBA WIIM 00BbEMY; | J1a0OpaTopuu MpU HCIOJIB30BAaHUM XHUMHUYECKOH
00BEMOB ra3oB 110 YPaBHEHUIO PEAKIIMH Ha OCHOBE | MOCYAbl M O0OpYIOBaHMS, a TaKXKe IpaBUIaM
3aKOHa 0OBEMHBIX OTHOILIECHUI ra3oB oOpallleHusl C TOPIOYMMH BEIECTBAMHU B OBITY.
[InanupoBaTh M OCYLIECTBISTH Ha MPaKTUKE
XUMHYECKHE JKCIIEPUMEHTHI, IIPOBOANTD
HaOJIIO/IeHUs, JIeNlaTh BBIBOJBI MO pe3yibTaTaMm
JKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B IpymIe
2.3 | Bona. PactBopsl. [lonsiTie 00 O®usnueckue  cBolicTBa  BoAbl. Boma  kak | PackpeiBaTh CMBICI M3y4aeMbIX IIOHATHA U

OCHOBAHUAX

pacTBOPUTENb. XUMHYECKHE CBOMCTBA BOJIBI.
OcHoBaHus.

PactBOphI. POk pacTBOpOB B MpUPOJE U B KU3ZHU
yenoBeka. KpyroBopor Boabl B IpHpOJE.

MPUMEHSTh TH MOHSTHUSI IPU ONHMCAHUU CBOWCTB
BELIECTB M MX IPEBpallcHUN. XapaKTepu30BaTh
¢uznueckue u




3arpsi3HeHUe NpUpoaHbIX BoJ. OXpaHa U OYUCTKA
MIPUPOJIHBIX BOJI.

Hacpimiennple W HEHACBIEHHBIE  PACTBOPHI.
PactBopuMocCTh BeliecTB B Bojie. MaccoBast 10Jis
BEILIECTBA B paCTBOPE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
PacTBOpeHnue
PacTBOPUMOCTBHIO.
B3aumopeiictBue Bosbl ¢ MeTaUIaMU (HaTPUEM U
KaJIBITUEM ).

HccnenoBanue pacTBOPOB KHUCJIOT M IIEJIOYEN C
MIOMOILIbIO UHIUKATOPOB.

Jlabopamopnvlie onvimol

UccnenoBanme  0coOEHHOCTEW  pacTBOpeHUs
BEILIECTB C Pa3IUYHON PACTBOPUMOCTHIO.
[IpuroroBineHue pacTBOpPOB €  ONPEAEIEHHOMN
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.
[IpakTuueckas pabora

Ne 5. IIpuroroBnenue pacTBOPOB C ONPENEIEHHON
MAacCOBOM J0JIe pacTBOPEHHOTO BEILIECTBA.
Buiuucnenus:

C UCIOJIb30BAaHUEM TOHSTHS
BEIIIECTBA B PACTBOPE

BEILIECTB c pa3In4HON

«MmaccoBasa a0JId

XMMHUYECKHE CBOWCTBA BOABI, €€ poib Kak
pacTBOPUTEIIS B IPUPOAHBIX IIpOLECcCax.
CocTaBiiATh ypaBHEHHsS XMMUYECKHUX PEAKIMHA C
Yy4acTHUEM BOJIBI.

OOBACHATH CYLIHOCTh 3KOJIOIMYECKHX MpOoOIIeM,
CBS3aHHBIX C 3arpsi3HEHUEM MPUPOJHBIX BOJ,
Croco0bl OYUCTKHM BOABI OT MpHUMECEH, Mepbl 1O
OXpaHe BOJ OT 3arps3HEHHUS.

[InaHupoBaTh M OCYLIECTBIATh HAa HPAKTUKE
XUMHUYECKHE 9KCIIEPUMEHTHI, IIPOBOAUTH
HaOJIIOIEHUs, JIeNaTh BBIBOJBI IO pe3yibTaTaM
9KCIIEPUMEHTA IPU NPOBEACHUU JabOPATOPHBIX
OIIBITOB U MPAKTUYECKON pabOTHI.

CnenoBate mnpaBuiam Oe3onacHod paboOThl B
1a0opaTopuy HpPU HUCIOJIB30BAHUM XUMHUYECKOU
MOCY/Ibl U 000PYI0BAHMSL.

[IpoBOAUTH BBIYKMCIIEHUS C IPUMEHEHUEM MTOHSTHS
«MaccoBasi 10151 BEIIECTBA B PACTBOPEY.
BeicTpanBate  pa3BEpHYTblE INHCBMEHHBIE H
YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALMIO U3
y4eOHHUKa U CIIPaBOYHBIX MaTepHaoB, IPaMOTHO
HCIIOBb30BAaTh M3YYCHHBIM MOHATHUHHBIN amnmapar
Kypca XUMHH

24

OCHOBHBIE KJIaCcChI
HEOPraHUYECKUX COCIMHEHUN

11

Knaccmbnxaunﬂ HEOPTaHUYCCKUX COECTUHEHUIA.

OKcHUIEL Knaccudukanus OKCHJIOB:
coneoOpa3ymoiue (ocHOBHBIE, KHUCJIOTHEIE,
am(oTepHBbIE) u HecoJieo0pa3yoIue.
Homenknatypa  OKCHIOB. dusznyeckue ©
XUMUYECKHE CBOWCTBAa OKCHUIOB. [lomydeHue
OKCHJIOB.

OcnoBanus. Kitaccudukanusi ocHOBaHMIA: METOUN
W HepacTBOpHMBIE OCHOBaHWs. HomeHkmarypa

KnaccudunupoBaTb u3ydyaemble BellecTBa IO
COCTaBY U CBOMCTBaM.

CoctaBisatb  (GOpPMYNbl  OKCHJIOB,  KHUCIIOT,
OCHOBaHWH, coJlel W Ha3sBaTh HUX 110
MEXIyHAPOAHOW HOMEHKIIATYPE.
[IporHO3upoBaTh CBOMCTBA BEIIECTB HAa OCHOBE

Oo0ImMX  XMMHYECKUX  CBOHCTB  HM3yYEHHBIX
KJIACCOB/TPYIIT ~ BEIIECTB, K KOTOPBIM  OHH
OTHOCSITCSI.




OCHOBaHUH. PU3HUECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHui. IlorydeHre OCHOBaHUM.

Kucnotsl. Knaccudukanmst KHUCJIOT.
Howmenxknarypa KHUCJIOT. dusnyeckue u
XUMHUYECKHE CBOMCTBA KHUCIOT. Pan akTMBHOCTH
metaiuioB H.H. bekerosa. [Tonydyenue kucnor.
Conu. Homenkiarypa coieil.

@u3nyeckue M XUMHUYECKHE CBOWCTBA COJICH.
[Tonyuyenue cosneil.

'enetnueckas CBS3b MEXIY
HEOPraHUYECKUX COCAUHEHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ibl HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB.

OMBITHL, WJUTIOCTPUPYIOIINE XUMUUECKHE CBONCTBA
KJIACCOB HEOPTraHUYECKHUX BEILECTB.
Jlabopamopnvie onvimol

OrnpezneneHne pacTBOPOB KUCIOT U IIEJIOYEH ¢
TTOMOIIIbIO UHIUKATOPOB.

N3yueHne B3aMMOIECUCTBUS KUCIOT C METaJUIAMH,
peaKkurii HeNTpaIn3aluu.

B3auMozeincTeue pactBopa CEpHOM KHUCIOTHI €
okcuaoMm menu (I1).

[TonyuyeHnue HEpaCTBOPUMBIX OCHOBAaHUM.
BriTecHeHne 0THOTO MeTajuIa APYTHM U3 PACTBOPA
COJIN.

Ipaxmuueckas paboma

Ne 6. Pemienne skcnepruMEHTaNbHBIX 33Ja4 IO
TeMe «BaxHeimme KiIacchl HEOPTaHHUYECKUX
COCIMHEHUI.

Boruucnenus:

Ki1acCcaMu

CocTaBisiTh MOJICKYJAPHBIC YPABHEHUS PEaKIIUil,
WUTIOCTPUPYIOIIMX ~ XUMHUYECKHUE CBOWCTBA W
CrOCOOBI  TMOJYYEHUS  BEIIECTB  H3YYEHHBIX
KJIACCOB/TPYII, a TakKe TMOJITBEPKIAIONINX
FEHETUYECKYIO B3aMMOCBSI3b MEX1y HUMHU.
[Ipon3BOaUTH  BBIYMCICHUS 10  YPaBHEHUSIM
XUMHYECKUX PEAKITUH.

[InanupoBaTh W OCYIIECTBIATH Ha TIPAKTUKE
XHUMHYECKHE SKCIIEPUMEHTBHI, MPOBOJUTH
HAOJIOZICHUS, JelaTh BBIBOABI MO pe3yJbTaTaM
AKCIIEPUMEHTA TPH TMPOBEACHUU JA0OPATOPHBIX
OTIBITOB U MPAKTUUYECKHUX

pabot. CrnegoBarh mpaBuiiaM Oe30macHoi paboThl
B J1a00OpaTOpUU MPHU UCTIOIH30BAHUM XUMHUUYECKOU
HOCY/bl M1 000PYyI0BaHUS.

BricTpauBath  pa3BEépHYTHIE MHUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HH(OpPMALHIO U3
y4eOHHMKA M CIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
WCIIOJIb30BaTh W3YYEHHBI NOHATUMHBIN ammapar
Kypca XUMHHU




o yYpaBHEHUSM XUMHYECKOH  peaKIuu:
KOJIMYecTBa BEIIECTBA, OO0BEMA, Macchl IO
M3BECTHOMY KOJIMYECTBY BeUIeCTBa, OO0BEMY,
MacCe peareHTOB WM MPOJIYKTOB PeaKuu

Pasznea 3. [lepuoguueckuii
3akoH u [lepnoanueckasn
cucTeMa XUMHYeCKHX
jemeHTOB /I. I. MeHaeneeBa.
CTtpoenne aToMOB.
XuMuuyeckasi CBA3b.
OKHuCINTEILHO-
BOCCTAHOBHMTEJIbHbIE PeaAKIIUN

3.1

[lepnonnuecknii 3aK0H U
[Iepnoanueckas cucrema
XUMUYeCcKuX 35emMeHToB 1. 1.
MenneneeBa. CtpoeHue aroma

[lepBbie MOMBITKH KJIACCU(PUKALNNA XUMUYECKHX
aneMeHToB. [loHsATHE O rpynmax CXOJHBIX
9JIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMEIbHBIC
METaJlJIbl, FAJIOT€HbI, HHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpble 00pa3yroT aMm{QoTepHbIe OKCHIbI U
TUAPOKCHIBI.

[Tepuonnueckuii 3axoH. [lepronnueckas cucrema
xumuueckux anementoB [ M. Menneneena.
Kopotkonepuoanas u anmuHHONEpHOHAS (OPMBI
[Teproanueckoil CHCTEMbBI XUMHUYECKHX SJIEMEHTOB
.M. Menneneesa. Ilepuoasl ©  IpyIIBL
@U3NYECKU  CMBICI  TOPSAJKOBOTO  HOMEPA,
HOMEPOB MEepUoa U IPyMNIbl FI€MEHTA.

Crpoenne artomoB. CoCTaB aTOMHBIX SZEP.
N3oronsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0osiouek aromMoB TMepBbIX 20 XUMHYECKHX
aneMeHToB  [lepuomnueckorn  cucremsr  [[.H.
MenpeneeBa. XapakTepUCTHKA  XHUMHUYECKOTO
JJIEMEHTA I10 €r0 MOoJoXKeHHIo B [lepuoanueckoit
cucteme J[.11. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca

PackpbiBaTh cMBICT IEPUOINYECKOTO 3aKOHA.
OmnwuceiBath cTpoeHue Tadmuisl «lleprogmueckas
cucremMa XUMHUYECKUX 3JIEMEHTOB JAN.
MenpneneeBay.

MopenupoBaTb CTPOCHHE aTOMa, DHEPreTUUECKUX
YPOBHEW M NOAYPOBHEW IPU MOMOIIU PHUCYHKOB,
IEKTPOHHBIX KOHQUTypaluii U 3JIEKTPOHHO-
rpagudeckux Gopmy.

[TosicHATE ~ QU3UUECKUl CMBICT  MOPSIKOBOTO
HOMEpa, HOMEPOB NEPHUO/IA U TPYIIIIBI AIIEMEHTA.
XapakTepru30BaTh XUMUYECKUE IIEMEHTHI IIEPBBIX
TPEX NEPUOAOB, KA, KAIBIUNA U UX COCTUHECHUS
1o nosioxkenuto B Ilepuognyeckont cucreme JI.1.
Menneneesna.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XHWMHYECKUX 3JEMEHTOB (U3MEHEHUe
paguycoB  aTOMOB, 3JIEKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) W HX COEAMHEHUH B TMpejaenax
MaJiblX MEPUOJIOB U INIABHBIX MOATPYIII C YYETOM
CTPOEHHUSI UX aTOMOB;




aTOMOB XMMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX
U HEMETAJUIMYECKUX CBOMCTB IO TpyINaM |
nepuoaam. 3HaueHue llepuoguyeckoro 3akoHa u
[Tepuoanueckoit CHCTEMbI XUMHYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKy U npakTuku. J[.1. MenneneeB
— Y4€HBIN U TPAXKIAAHUH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

B3aumopeiictBue TUAPOKCHIA LIMHKA c
pacTBOpaMM KHUCIJIOT U LIETOYEH.

MopenupoBaHre CTPOCHUS MOJIEKYJI IIPU TOMOIIH
PHUCYHKOB, MOJENEH, 3JIEKTPOHHBIX 51
CTPYKTYPHBIX (hOPMYIL

Tabnuna «lleprognyeckas cucreMa XUMHYECKUX
anemeHToB J[.11. MenaeneeBay.

Jlabopamopnvie onvimol

OzHakoMyieHne C oOpa3lamMud METaioOB U
HEMETAJIOB

VYyacTBOBaTh B COBMECTHOM paboTe B mape Wiu
rpymime.

BricTpauBath  pa3BEpHYTHIE MHUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HMH(pOpMANHIO U3
yueOHMKa W JPYrUX HCTOYHUKOB, B TOM 4YHUCJE
Hurepnera
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XUMHYeCKasa CBI3b.
OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Xumnueckas cBa3b. KoBaseHTHas (monspHas u
HEMNoJIIpHasi) CBsI3b. JEKTPOOTPHULATEIHLHOCTh
XUMHUYECKHX 371eMeHTOB. VloHHas cBs3b. CTeneHb
okucneHns. OKUCIUTETFHO-BOCCTAHOBUTEIIEHBIC
peakuuu. IIpoueccst

OKHCIICHHST M BOCCTaHOBIEHHS. OKHCIUTETH |
BOCCTAHOBUTENU. XHMMHUYECKMH HKCHEPUMEHT:
n3ydeHne oOpas3lloB BEIIECTB METALIOB W
HEMETaJJIOB, B3aUMO/JICHICTBUE THAPOKCH/IA IIMHKA

C pacTBOpaMH KHCJIOT W IIeNIoYei, MpOoBEACHUE
OTIBITOB, WLTIOCTPUPYIOIUX IpUMEPbI
OKHCITUTEILHO-BOCCTAHOBUTEIHHBIX peaxmmit

(ropeHue, peakiuy pa3ioKeHus, COeTUHEHNS).
Xumuueckuii IKcnepumenm:
Jemoncmpayuu:

PaCKpBIBaTB CMBICJT U3YYaCMbIX MMOHSATHUM.
OHpeI[eJ'IHTI) BHUJ XHUMHYISCKOM CBs3H B

COEZMHEHUHU.

MonennpoBaTb CTPOEHHE MOJIEKYN MPU MOMOILU
PHCYHKOB, MOJIENEH, ANIEKTPOHHBIX "
CTPYKTYPHBIX (HOPMYIL.

Hcnonb3oBaTh XUMHUYECKYIO CHMBOJIUKY IS
COCTaBJIEHHUS (OPMYJ BEIIECTB, 3JIEKTPOHHOIO
OanaHca peakuui.

Onpenensitb  CTENEHb  OKUCIEHHUS  aTOMOB
XUMHUYECKHX JJIEeMEHTOB 1o  (Qopmynam u
COCTaBJISITH (POPMYIIBI OMHAPHBIX COCTUHEHUN TIO0
CTENIEHM  OKHUCJIEHHUS  aTOMOB  XMMHYECKHX
3JIEMEHTOB.




OnbIThI, WUTIOCTPUPYIOIIKE MIPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuit
(ropeHue, peakliuy pa3iokKeHHs], COeIUHEHNUS)

OnpenensiTb OKUCIUTENb U BOCCTaHOBUTEIIb.
PaccraBnaTe k03(h(HUIIMEHTHI B cXeMax MPOCTHIX
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX peaxiuii
METOOM 3JIEKTPOHHOTO OajaHca.
Habmronate XUMHYECKHE OIBITHI
AQHAJIM3UPOBATH U JEJIaTh BHIBOJIBI.
UcnonwszoBate MKT g1ua co3gaHus MojeneH,
MOATOTOBKY MPE3CHTALINM, TOKJIAI0B 110 TEME.
BoicTpauBate  pa3BEépHYTbIE MHUCHMEHHBIE H
YCTHBIE OTBETHI C ONOPOM Ha HMH(POPMALUIO W3
yuyeOHMKa W JPYruX HCTOYHHKOB, B TOM 4YHCIIE
HurepHera

o IUIAaHY,

PesepBHOE Bpems 3
OBUIEE YNCJIO YACOB I10 68
[MPOTPAMME

TEMATUYECKOE IINTAHUPOBAHUE
8 KJIACC (ouHo-3a0uHast popMa oOyueHus)
1 yac B Hegenmro, 34 Jaca 3a roj

Ne | HaumenoBanue paznenoB u teM | Komu | Copeprkanue o0ydeHust OcCHOBHBIE BU/IbI JESITETLHOCTH 00YyUYaIOINXCs
n/m | yueGHOro npeamera 4YeCTB
0
4acoB
Paznen 1. IlepBonavanbHble
XUMHUYECKHE MOHATHS
1.1 | Xumus — BaxkHas 007acTh 2 [Ipeamer xumun. Posb XMMuUM B KU3HM 4eIOBEKa. | PacKpbIBaTh CMBICT M3y4aeMbIX TOHATHH.

€CTCCTBO3HAHHUA U
HpaKTHLIeCKOfI JACATCIIBHOCTH
YCJIOBCKaA

Xumus B CUCTEME HayK. Terna u BelecTsa.
®u3nYeCKNe CBOKMCTBA BEIIECTB. ATpPEraTHOe
cocTtosgHue BemiecTB. IIoHsaTHE 0 METOAAX

PackpsIBaTh posib XUMHH B IPUPOJIE U KUZHU
YyeJ0BeKa, €€ CBA3b C IPyTMMU HayKaMu.
Pa3nuuyarhk 4yucThIC BEIIECTBA U CMECH;
OJTHOPOJHBIE ¥ HEOJTHOPOJHBIE CMECH.




MO3HAHUS B XUMUU. YUCTHIE BEIIECTBA U CMECH.
Crnioco0bl pa3ieneHus: cMecei.

XUMUYECKUN IKCIIEPUMEHT:

JleMoHcTpanuu:

3HAKOMCTBO C XUMHUUYECKOH MOCYI0H, C
MpaBUIIAMU PAOOTHI B JTAOOPATOPUU U TPUEMaMHU
oOpareHus ¢ 1abopaTopHbIM 000PYAOBAHUEM.
dusnueckue cBOMCTBa 00pa3IOB HEOPTAaHMUYECKIX
BEIIECTB — METAJIJIOB U HEMETAIIJIOB.

Crnioco0nl pa3aenenus cmece (puiabTpoBaHueE,
BBINIAPUBAHUE, JUCTUILIALINA, XpoMaTorpadus).
Jlabopamophvie onvimul:

N3ydenue u onncanue GU3NUECKUX CBOKCTB
00pa3IoB HEOPTAHNUYECKUX BEIIECTB.

N3ydenne ciocoboB pa3fenenus cmecei (¢
MOMOIIbIO MarHHUTA).

Ipaxmuuyeckue pabomul:

Ne 1. TlpaBuna paboTsl B 1a00paTopuu U IpUEMBI
oOparieHus ¢ 1abopaTOPHBIM 000PYIOBaHUEM.
Ne 2. Paznenenue cmeceil (Ha mpuMepe OUUCTKH
MIOBAPEHHOM COJIN)

Paznuuare Gusnueckne U XUMHUYECKUE SBICHHS.
CrnenoBaTh alropuTMam MCIOJIb30BaHUS
AKCTIICPUMEHTAIBHBIX METOJIOB — HAOJIIOICHHS U
JKCIEpUMEHTA.

Hab6mronaTe 1 onuckiBaTh OOBEKTHI ITPH
MIPOBEJICHUU IEMOHCTpAIUi 1 Ta00PaTOPHBIX
OTIBITOB T10 U3YYCHHIO (PU3UYECKUX CBOMCTB
BEIIIECTB, CITIOCOOOB pa3/IeICHUs CMECEH BEIIECTB.
[IpoBOIUTH XUMUYECKUI IKCIEPUMEHT MPU
pasneneHuu cMece (Ha mpuMepe OYUCTKU
MIOBAapPEHHOM COJIM) B XOJI€

IpaKTHUecKor paboThr Ne 2.

CnenoBaTh IpaBWIaM MOJIb30BaHUS XUMHYECKOM
TIOCY/IOH M JIaOOpaTOpHBIM 000pyIOBaHUEM, &
TaK)Ke MpaBHJIaM 00paleHUs ¢ XUMUYCCKUMH
BEII[ECTBAMU B COOTBETCTBUH C UHCTPYKIIUEH TIPH
BBITIOJTHEHUH MTPaKTUYecKor paboTsl Ne 1.
BricTpauBath pa3BEpHyThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C OTOPOI Ha MH(OPMALIHIO U3
y4eOHHKA U CIIPABOYHBIX MaTepUajIoB, TPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN NOHATUWHBIN armapar
Kypca XUMHHU

1.2

BemiectBa 1 XuMHUYECKHE
peakiuu

ATOMBI M MOJIEKYJIBl. XUMUYECKUE DIIEMEHTHI.
CHUMBOJIBI XMMHYECKUX 3JI€MEHTOB. [IpocThie 1
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE
yUEeHHe.

Xumnueckas popmyna. BaieHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOCUTeNbHasl MOJIEKYJIIpHas Macca.
MaccoBast 1011 XUMHUYECKOT0 JJIEMEHTA B
COETUHEHHH.

OnpenensaTs NpU3HAKK XMMUYECKUX PEaKIHi,
YCIIOBUS UX MPOTEKAHUS.

OOBACHATH CYLTHOCTh (PU3MUECKUX U XUMHUECKUX
SBJIEHUH C TOUKH 3PEHUS ATOMHO-MOJIEKYJIIPHOTO
yUEHHUS.

Knaccudunuposars XuMuyeckue peakiuu (o
YHCITY M COCTAaBY pearupyromux U o0pa3yronmxcs
BEIIIECTB).

CoctaBasath hopMysbl OMHAPHBIX BEIIECTB 110
BaJICHTHOCTHU M ONPEJENSITh BAJIEGHTHOCTD IO
(dbopMysaM BeIIECTB.




KomunuectBo BemectBa. Moib. MossipHas macca.
B3anMocBs3b KOIMYECTBA, MAaCChl U YUCIIA
CTPYKTYPHBIX €UHUI BelecTBa. Pacuérsl no
(bopmMyIaM XUMUYECKHX COSIUHEHHM.
®u3nuecKue 1 XUMUYECKHUE SIBJICHUS.
XuMuyeckasi peaklys U € npu3HaKu. 3aKoH
COXpaHEHHUs MACChI BEUIECTB. XUMUYECKHE
ypaBHeHHs. Kimaccupukanmss XuMHYECKIX
peakuuii (CoeAMHEeHUs, PA3JI0KEHUS, 3aMEIICHHS,
oOMmeHa).

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

du3nyeckue cBOWCTBA 00Pa3I[0B HEOPTaHUIECKUX
BEILIECTB — METAJVIOB U HEMETAJUIOB.

OO0pa3upbl BemecTB KOJIMYECTBOM | MOJIb.
duznyeckue siBIeHU (IU1aBJI€HUE BOCKA, TassHUE
JIbJIa, paCTUpaHUE caxapa B CTYIIKE, KUIIEHUE U
KOHJICHCAIIMSI BOJIBI).

XuMHUECKHUe SIBJIECHHs (TOPEHUE CBEUH,
MIPOKaJIMBaHNE METHOM MPOBOJIOKH,
B3aUMOJIEHCTBUE COABI WIIM MENa C COJITHOU
KHCJIOTOM).

HabmtoneHne npu3HakoB MPOTEKaHUS
XUMHUYECKUX peakiuii (pa3iokeHue caxapa,
B3aUMOJEHCTBUE CEPHON KHMCIIOTHI C XJIOPUIOM
Oapusi, OJy4YEHHE U pa3okKeHHe THAPOKCUAA
menu (II) mpu HarpeBanuu, B3aMMOACHCTBHE
xeiesa ¢ pactBopoM conu meau (11).

OnbIThI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAaHEHUS
MacCCBI.

Jlabopamopnvie onvimbi:

Coznanue Mojenel MoJieKyl (I1apoCTeP>KHEBBIX).

PaccraBisats k03¢ HUIIMEHTH B ypaBHEHHUSAX
XUMUYECKHUX PEAKLUN.

Hab6ronaTe 1 onuckiBaTh OOBEKTHI ITPH
MIPOBEJICHUU IEMOHCTpAIUi 1 Ta00PaTOPHBIX
OTIBITOB.

[TpoBoaUTH BEIMHUCIIEHUS TIO (hOpMYyTaM
XUMHYECKUX COCIMHEHUHN U YPaBHECHUSIM
XUMHYECKHUX PEAKIUH.

[IpuMeHATHh ecTeCTBEHHO- HayYHbIE METO/IbI
1O3HaHU (B TOM YKCIIC HAOIIOACHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT U OCHOBHBIE
OTIePALIMK MBICTUTEIHLHON JEATEIbHOCTH
(cpaBHEHUE, KIacCU(pUKAIIS)

BricTpauBath pa3BEpHyThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(DOPMALIHIO U3
y4eOHHUKa U CIPABOYHBIX MAaTEPHUAJTIOB, TPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN NOHATUWHBIN armapar
Kypca XUMHUHU




Onucanne GpU3NIECKUX CBOMCTB 00pa3lioB
HEOpPraHUYECKUX BEIIECTB — METAJIOB U
HEMETAJUIOB.

Habmronenue gusnueckux (M1aBieHne BOCKa,
TasiHUE JIbJIa) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBAHNE MEHOM MPOBOJIOKH) SIBICHUH.
Habmtoienue u onucanue Npu3HakoB MPOTEKaHUS
XUMHUYECKHUX PEAKLMH pa3HbIX THIIOB.
Boruucnenus:

OTHOCUTEIbHOW MOJIEKYJIIPHOW MacChl BELIECTB,
MOJISIPHOW MacChl, MacChl BEILIECTB, MACCHI U
KOJIMYECTBA BEIIECTBA;

MacCOBOM J0JIM XMMUYECKOTO JIEMEHTA 110
(dhopMyIie coeTMHEHUS;

110 YPAaBHEHUSIM XUMUYECKUX PEaKIUi:
KOJIMYECTBA, MACCHI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, MAacCE€ PEareHTOB UM NIPOYKTOB
peakuuu

Pazgen 2. Baxknelimue
npeacTaBUTEN
HEOPraHu4eCKHX BellecTB

2.1

Bosnyx. Kucnopon.
[TonsiTHe 06 OKCHIAX

Bo3zayx — cmech razos. CocTaB BO3ayXa.
Kucnopon — aneMeHT 1 IpOCTOE BEUIECTBO.
Haxoxzaenue kucnoposa B mpuposie, Gpuznyeckue
U XUMHUYECKHE CBOMCTBA (PEaKLMU TOPEHHUS).
Oxkcupl. [Tpumenenue kucmopoaa. CriocoObl
MOJTyYeHUs KUCIOPOAa B 1a0OpaToOpuu U
MpOMBIIIIeHHOCTH. KpyroBopoT kucnopoza B
npupoje. O30H — ajutoTporiHas MoaAupUKanus
KHCJIOPOAA.

TemnoBoii 3¢ ekt XuMUIecKoi peakiuu,
TEPMOXHUMHYECKHE YPABHEHHUS, IK30- U
SHAOTEPMHUUECKHE PEaKIMK. TOIINBO: Yroib U

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY IS
COCTaBJIEHUS (POPMYJI BEIIECTB, MOJIEKYJIAPHBIX
YPaBHEHUN XMMUYECKUX PEAKIUHN C y4aCTUEM
KHCJIOPOJa.

XapakTepu3oBaTh (ONMUCHIBATh) COCTAB BO3/1yXa,
¢u3nyeckue 1 XUMHUYECKHE CBOMCTBA KUCIIOPO/a,
CIOCOOBI €ro MOTy4YeHHs], IPUMEHEHHE U
3HAUEHUE B MPUPOJIE U KU3HU YETIOBEKA.
CpaBHUBATh peaKIK FOPEHUS U MEUIEHHOTO
OKHCJICHHUS.

OOBSCHATH CYIIHOCTH SKOJIOTMYECKHUX MPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHHEM BO3yXa.




METaH. 3arps3HEHHUE BO3/lyXa, YCUIICHUE
napHUKOBOTO 3 (dekra, pa3pylieHne 030HOBOTO
clros.

Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu:

KauectBenHoe onpeneneHue coaepxaHus
KHUCJIOpOJia B BO3yX€

[Toydenue, cobupanue, pacro3HaBaHue

Y U3y4YEHUE CBOMCTB KUCIOPOJIA.
HaGmronenne B3auMoIeiiCTBUS BEILIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHUS U
MIpeKpalleHus TOpeHus (Ioxapa).
Jlabopamopmwiii onvim:

O3zHakoMyIeHHE ¢ 00pa3aMu OKCHJIOB M OITUCAHHE
HX CBOMCTB.

Ilpakmuueckas paboma:

Ne 3. Tlonyyenue u coOupaHue KHCIOPOa,
HU3YYEHHUE €ro CBOMCTB.

Buviuucnenus:

MOJICKYJISIPHON MaccChl KUCJIOpOAa U 030HA Ha
OCHOBaHHMH aTOMHOHN MacChl XUMHYECKOTO
DJIEMCHTA;

KOJIMYECTBA, MACChI BEIIECTBA M0 YPABHEHUSAM
XMMHYECKHUX PEAKIU

CnenoBath mpaBuiiaM 6€301MacHOil paboThI B
71a00paToOpUu IPH MCIIOJIb30BAHIH XUMUYECKON
HoCy/bl M1 000PYIOBaHMS, a TAKXKE MpaBUIaM
oOparleHus C TOPIOYNMH BEIIECTBAMHU.
[InanupoBaTh U OCYIIECTBIATh HA IPAKTUKE
XUMHUUYECKHUE IKCIIEPUMEHTHI,

IPOBOAUTH HAOIIO/IEHUS, 1e]aTh BHIBOJBI 10
pe3yJsibTaTaM 3KCIEepUMEHTa IpU IPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKON PaOOTHI.
BEIUHCaATEL KOJIMYECTBO BEIIECTBA, 00BEM rasa 1mo
dhopmynam.

VYyacTBOBaTh B COBMECTHOM paboTe B IpymIIe.
BricTpauBath pa3BEpHyThIE TUCBMEHHBIE U
YCTHBIE OTBETHI C ONIOPO Ha HH(POPMALIHIO U3
yueOHHUKa U CIPABOYHBIX MAaTEPHUAJIOB, IPAMOTHO
UCIIOJIB30BaTh N3YYECHHBIN MIOHATUWHBIN anmnapar
Kypca XUMHUH
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Bonopoa. Ilonstue o kucnorax
" COJIIX

Boxopon — 31eMEeHT ¥ IpOCTOE BELIECTBO.
Haxoxxnenne Bogoposa B mpupoe, puzndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CITOCOOBI
nony4yeHusi. KHCIIOThI U COJIH.

MomnsipHblii 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPaBHEHUSIM.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

[Tonydenue, cobupanue u

PackpbIBaTh CMBICI U3y4aeMbIX ITOHATUHN U
MIPUMEHSTh 3TU MOHATHUS IPU OMHCAHUN CBOMCTB
BELIECTB U UX MPEBPAILECHUN.

XapakTepu3oBaTh (ONMUCHIBATh) (pU3NUECKUE U
XMMHUYECKHE CBOWCTBA BOJOPO/IA, CIIOCOOBI €T0
MOJIy4€HU s, IPUMEHEHUE.

CoObupatp npubOp i NOITYUYEHHUSI BOJOPOA.
Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY




pacrno3HaBaHKe BOJOPO/Ia.
B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).
Jlabopamopmuwiii onvim:

B3anmopaeicTBre KUCIOT ¢ METAJIIAMH.
lIpaxmuueckas paboma:

Ne 4. Tlonyuenue u cobupaHue BOJopoIa,
M3Y4YECHHE €ro CBOMCTB.

Buiuucnenus:

00BEMa, KOJTMYeCcTBa BEUIeCTBa rasa mo ero
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU O0BEMY;
00BEMOB ra3oB MO YPaBHEHUIO PEaKIUU HA
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH ra30B

JUIsl COCTaBIJIEHUs (POPMYJI BEILIECTB,
MOJIEKYJIAPHBIX YPAaBHEHUM XUMUYECKUX PEAKLIUN
C y4acTHEM BOAOPOJa. BeIUUCIATE MOJIAPHYIO
Maccy BEIIECTB; KOJMUECTBO BEIIECTBA, 00BEM
rasa, Maccy BEILECTBa;

[IpoBOaUTH pacU€Thl 110 YPABHEHHUSAM XUMHYECKUX
peakIuii: KoindyecTBa, 00bEMa, Macchl BELIECTBA
10 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
pEareHTOB UM MPOAYKTOB PEAKLIHH.

CnenoBath npaBuiiaM 0€301acHOM paboOThI B
71a00paTOpUH IPHU MCII0JIb30BAHUHM XUMUYECKON
HOCy/ibl M1 000pYI0BaHUS, a TAKXKE MpaBUIaM
oOpallleHus C TOPIOYMMH BEILECTBAMHU B OBITY.
[InanupoBaTh ¥ OCYIIECTBIIATH HA IIPAKTUKE
XUMHYECKHE IKCIIEPUMEHTBHI, IPOBOJUTH
HaOJII0/IeHUs, JIe]aTh BBIBO/IBI 110 PE3yJIbTaTaM
JKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe B IpymIe

2.3

Boga. PactBopsl. [Tonsitue 06
OCHOBAHHUIX

dusznueckue cBOMCTBA BoAbLl. Boma kak
pacTBOpUTENb. XUMHUYECKHUE CBOMCTBA BOJIBI.
OcHoBaHus.

PacTtBops1. Posib pacTBOpOB B IPUPOJIE€ U B )KU3HU
yenoBeka. KpyroBopot BobI B IpUpo/Ie.
3arpsi3sHeHrEe TPUPOIHBIX BoA. OXpaHa M OYHCTKA
MIPUPOJHBIX BOJI.

Hacplimennpie 1 HEHACHIIIIEHHBIE PACTBOPHI.
PactBopuMocTs BeniecTs B Boge. MaccoBas 101
BEIIIECTBA B pACTBOPE.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BEMECTB ¢ pa3nuYHON
PacTBOPUMOCTBIO.

PackpbIBaTh CMBICI U3y4aeMbIX ITOHATUHN U
MPUMEHSTh 3TU MOHATHUS IPU OMMCAHUN CBOMCTB
BELIECTB U UX MpEBpalleHnil. XapakTepu3oBaTh
¢buznueckue u

XUMHUYECKHE CBOICTBA BOJBI, €€ POJIb KaK
pacTBOPUTENIA B IPUPOIHBIX MpOLEccax.
CocTaBnATh ypaBHEHUSI XUMUUECKHUX PEAKIIAN C
y4aCTHEM BO/IBI.

OOBACHATH CYLTHOCTH SKOJIOTHYECKHUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM MPUPOIHBIX BOJ,
CIOCOOBI OYMCTKH BOJIBI OT MIPUMECEi, MEpHI 110
OXpaHe BOJ| OT 3arpsi3HEHNU.

[InannpoBaTh ¥ OCYHIECTBIIATH HAa IPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJIIOCHHUS, 1eaTh BBIBOBI 110 pe3ybTaTaM




BsaumopeiicTBue Boabl ¢ MeTaIaMu (HaTpUEM U
KaJIbIIUEM).

HccnenoBanue pacTBOPOB KHUCIIOT U ILIETOYEH €
IIOMOLIBIO UHAUKATOPOB.

Jlabopamopnvie onvimol

HccnenoBanne ocobeHHOCTEH pacTBOpEHUS
BEILECTB C Pa3IMYHON paCTBOPUMOCTHIO.
[IpuroroBneHue pacTBOPOB € ONPEAEIEHHON
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA.
[IpakTuueckas padbora

Ne 5. IIpuroroBneHue pacTBOpOB € ONPeAEIEHHOM
MAaCCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.
Boruucnenus:

C MCIIOJIb30BAaHUEM IMOHSATHS «MaccoBast 10JIs
BEILIECTBA B PACTBOPE

9KCIIEPUMEHTA IIPH MPOBEICHUH J1a00PATOPHBIX
OIIBITOB U ITPAKTUYECKON pabOTHI.

CnenoBath mpaBuiiaM 6€301acHOil paboThI B
71a00paToOpUu IPH MCITIOJIb30BAHIH XUMUYECKON
HOCy/bl 1 000PYTIOBaHUS.

[IpoBOAUTH BBIYMCIIEHUS C IPUMEHEHUEM
MOHSTHUS «MaccoBasi J10J151 BELIECTBA B PACTBOPEM.
BricTpanBath pa3BépHyThI€ NMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(OPMALIHIO U3
yueOHHMKa U CIPAaBOYHbBIX MAaTEPUAJIOB, IPAMOTHO
UCII0JIb30BaTh U3YUYEHHBIN MOHATUWHBIN anmnapar
Kypca XUMHH
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OCHOBHEBIE KJIACCHI
HEOPraHUYECKUX COSAMHEHUN

Knaccudukanms HeOpraHm4eckux CoeTMHEHUH.
Oxcunsl. Knaccudukarus OKCHJIOB:
coJyieoOpa3yrolire (OCHOBHBIE, KHCIIOTHEIE,
amoTepHBbIC) U HECOJIe0OpasyIolIHe.
Homenknarypa okcuioB. @uzndeckue u
XMMHYECKHE CBOMCTBA OKCUIOB. [lonyueHue
OKCH/JIOB.

OcnoBanus. Knaccudukaiys ocCHOBaHUH: METOYU
Y HepacTBOpUMBbIe OCHOBaHUs. HomeHkaTypa
OCHOBaHMU. PU3NYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHu. [lorydeHne OCHOBaHUM.

Kucnotsl. Knaccuduxanms kucior.
Homenkiarypa kucnor. @uzndeckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. Psii akTUBHOCTH
metaiuioB H.H. bekerosa. [Tonydenue kucnor.
Comu. Homenknarypa coneil.

DU3NYECKUE U XUMUYECKHE CBOMCTBA COJIEH.
[Tonyyenue coien.

Knaccupunupoars n3ydyaeMble BELIECTBA 110
COCTaBYy U CBOMCTBAM.

CocraBnsatb GOpMyIIbI OKCUOB, KUCIIOT,
OCHOBaHUH, COJIEW U Ha3bIBaTh UX 110
MEKIyHApOAHOW HOMEHKIIATYpE.
IIporHo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE
00X XMMHUYECKUX CBOMCTB N3YYEHHBIX
KJIACCOB/TPYII BELIECTB, K KOTOPHIM OHH
OTHOCSITCSI.

CocTaBATh MOJIEKYJISIPHBIE YPABHEHMSI pEaKLIUi,
WUTIOCTPUPYIOLINX XMMHYECKHE CBOMCTBA U
CIOCOOBI OTYYEHHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TAK)KE MOATBEPKIAIOIIUX
TEHETUUYECKYIO B3aUMOCBS3b MEXKIY HUMHU.
[Ipon3BOIUTE BBIYUCIIEHUS [0 YPAaBHEHUSIM
XUMHYECKHUX PEAKIIHH.

[1nanupoBaTh U OCYIIECTBIIATH HAa IPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTBHI, IPOBOJIUTH




I'eneTnueckas cBsI3b MEXKIy Kilaccamu
HEOPraHWYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa31bl HeOPraHUYEeCKUX BEILIECTB Pa3IUIHbBIX
KJIaCCOB.

OMBITHL, WUTFOCTPUPYIOLIUE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX BEILIECTB.
JlabopamopHvie onvimol

OrnpenenieHre pacTBOPOB KUCIIOT U HICJIOYEH C
MIOMOIIbIO UHIUKATOPOB.

N3ydeHue B3anMOICHCTBUS KUCIIOT ¢ METAJUIAMH,
peaKkuuii HeuTpaIu3aluu.

B3anmoneiicTBre pacTBopa CEPHOUN KUCIOTHI C
okcugom meau (II).

[Tonyyenue HepaCTBOPUMBIX OCHOBAHUM.
BriTecHeHHne 0AHOTO MeTallia APYTUM U3
pacTBopa coiu.

Ipaxmuueckas paboma

Ne 6. Pemienune skcnieprMeHTalbHbBIX 3a/1a4 110
TeMe «BakHel1ne Ki1acchl HEOPraHMYECKUX
COCIMHEHUIN.

Boruucnenus:

110 YPAaBHEHUSIM XUMHUYECKOUN peaKIuu:
KOJIMYeCTBa BellecTBa, 00bEMa, MacChl 1Mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WM MPOJIYKTOB PeaKluu

HaOJI0/IeHUs, 1eJaTh BBIBOIBI 10 Pe3yIbTaTaM
HKCHEPUMEHTA IIPU MPOBEICHUH Ja00paTOPHBIX
OTIBITOB U MPAKTUYECKUX

pabot. CrnenoBath npaBuiaMm 0€30MacHON pabOThHI
B J1a0OpaTOpPUU MPU UCHIOJIB30BAHUU XUMUYECKOM
MOCYJIbI U1 000PYAOBaHUSI.

BricTpanBath pa3BEépHyThI€ MHUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPO Ha HH(POPMALIHIO U3
yueOHHUKa U CIPAaBOYHBIX MAaTEPHUAJIOB, IPAMOTHO
UCIIOJIB30BaTh N3YYECHHBIN IOHATUWHBIN anmapar
Kypca XUMHH

Pasznea 3. [lepuoguueckuii
3akoH u Ilepuoanyeckas
CUCTEMA XUMHNYECCKUX
ynemenToB JI. U. MenpeseeBa.
CTtpoeHne aTOMOB.
XuMHYECKas CBA3b.




OKucIuTeJIbHO-
BOCCTAHOBHMTEJIbHbIE PeAKIIUN

3.1

[lepuoauueckuii 3aK0H U
[Iepnoanueckas cucrema
XHUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aroma

[lepBbie NONBITKY KIACCU(PUKAUU XUMUYECKUX
snemeHTOB. [IoHsTHE O rpynIax CXOIHBIX
3JIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHbIC
METaJlJIbl, TAJIOTE€Hbl, UHEPTHBIE Ia3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIE OKCUBI U
TUAPOKCHIBI.

[Iepuonnueckuii 3akoH. [lepuoanueckas cucrema
xumuueckux anemenToB .. Meneneena.
Kopotkonepuoanas u JyinHHONIEpUOaAHAs (HOPMBI
[Tepuoanueckoii CUCTEMbI XUMHUYECKUX
anemeHTOB JI.1. Menneneena. Ilepuoser u
rpynibl. GU3HYECKUN CMBICH ITOPSAIKOBOIO
HOMEpa, HOMEPOB NEPHUO/IA U TPYIIIIbI FJTEMEHTA.
Crpoenune atoMoB. CocTaB aTOMHBIX sIJIEP.
N3otonbl. DnexTponsl. CTpoeHHE 3TEKTPOHHBIX
000J104€K aTOMOB NepBBIX 20 XUMUYECKUX
aneMeHToB llepuoanueckoii cucremst [1.1.
MeneneeBa. XapakTepuCTUKA XUMAYECKOTO
3JIEMEHTA MO €ro MOJIOKEeHUIO B [lepuoanyeckon
cucreme /.M. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajnyca

aTOMOB XMMHYECKHX 3JIEMEHTOB, METAJUTMYECKHUX
Y HEMETAJUIMYECKUX CBOWCTB MO IpynnaM u
nepuojamM. 3HaueHue [lepuoanyeckoro 3akoHa u
[lepuoanueckoil CUCTEMbI XUMUYECKUX

3JIEMEHTOB JUUI Pa3BUTHUS HAyKu U npaktuku. [[.1.

MeneneeB — y4€HbIN U IPAKIAHUH.
Xumuueckuii IKcnepumenm:
Lemoncmpayuu:

B3anmoaeiicTBre ruipokcuaa IUHKa ¢
pacTBOpamMu KHUCIIOT U LIEJI0YEH.

PackpbiBaTh CMBICT IEPUOINYECKOTO 3aKOHA.
OnuceiBath cTpoenue Tadnuibl «Ilepuogudeckas
cucTeMa XMMUYECKUX 3eMeHToB J1.1.
MenpneneeBay.

MopenupoBaTh CTPOCHHE aTOMa, SHEPreTUYECKUX
YPOBHEW U ITOLYPOBHEN IIPU IIOMOIIY PUCYHKOB,
ANEKTPOHHBIX KOHPUTYypAIIUi U SJIEKTPOHHO-
rpaguyeckux Gopmy.

[TosicHATH pU3NYECKUIl CMBICI TOPAIKOBOTO
HOMEpa, HOMEPOB MEPUOJIA U TPYIIIIbI AJIEMEHTA.
XapakTepu3oBaTh XUMHUECKHUE 3JIEMEHTHI IIEPBBIX
TPEX NEPUOAOB, KA, KAIbIUNA U UX
COEIMHEHMS 110 Mos10KeHuto B [lepuoauyeckoit
cucreme /.M. MeHnneneena.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX DJIEMEHTOB (M3MEHEHHUE
paZilyCcoB aTOMOB, 3JIEKTPOOTPULIATENILHOCTH,
BAJIGHTHOCTH) M KX COCAMHEHUH B TIpeieniax
MaJbIX IEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM
CTPOCHHUSI X aTOMOB;

YyacTBOBaTh B COBMECTHOM paboTe B mape WiH
rpyIIe.

BricTpauBath pa3BEpHyThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C OMTOPON Ha HH(OpMAITHIO U3
yueOHHUKa U IPYrUX UCTOYHUKOB, B TOM YHCIIE
HNuTepnera




MonenrpoBaHue CTPOCHUS MOJIEKYIT ITPU OMOIIU
PUCYHKOB, MOJEJNEM, JIIEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYIL.

Tabnuua «Ileproanueckas cucreMa XUMHYECKUX
anemenToB .M. Menaeneenay.

Jlabopamopnvie onvimol

O3zHakomJieHHe ¢ 00pa3laMi METauioB U
HEMETAJUIOB

3.2

Xumuueckas CBS3b.
OKHUCITUTENBHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIUU

Xumnueckas cBs3b. KoBaneHnTHas (mossipHas u
HEMNOJIIpHasi) CBSA3b. DIEKTPOOTPHULIATEILHOCTh
XMUMHUYECKHX 3J1eMeHTOB. MloHHas cBs3b. CTeneHb
okucieHns. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. IIpoueccs

OKHCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U
BOCCTAHOBUTENIN. XUMUYECKUNA IKCIIEPUMEHT:
n3y4yeHne oOpasioB BEIIECTB METAIIIOB U
HEMETaJJIOB, B3aUMO/IeHiCTBHE THPOKCHIA [IMHKA
C pacTBOpaMU KHUCJIOT U ILeJI0YEH, IPOBEJCHNE
OTIBITOB, UJUTIOCTPUPYIOLIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUil
(ropeHue, peakiuy pa3ioKeHus, COeTUHEHNS).
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OMnBITH, HIUTFOCTPUPYIOLIHE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN
(ropeHue, peakliuy pa3iokKeHHs], COeTUHEHNS)

PackpbiBaTh CMBICT N3y4aeMBbIX TOHATUH.
OnpenensiTb BUJ XMMHUUYECKOH CBSI3U B
COEIMHEHUH.

MonennpoBaTh CTPOEHHE MOJIEKYII ITPU IIOMOILU
PUCYHKOB, MOJIEJIEH, JIEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIL.

Hcnonb30BaTh XUMHUYECKYO CUMBOJIUKY IS
cocTaBJIeHUS (POPMYII BEIIECTB, SJIEKTPOHHOTO
OanaHca peakuui.

Onpenensith cTeneHb OKUCIEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB 10 (hopMynam u
COCTaBJISITH ()OPMYJIBI OMHAPHBIX COEAMHEHUH TIO
CTETIEHH OKUCJIEHUSI aTOMOB XUMHYECKHX
3JIEMEHTOB.

OnpenensaTb OKUCIUTEND U BOCCTAHOBUTEID.
PaccraBisaTs k03 PUIMEHTHI B cXeMaX MPOCThIX
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI
METOJIOM SJIEKTPOHHOTO OajaHca.

HabmoaTe XMMHYECKHE OTIBITHI IO TIJIaHY,
aHAJIM3UPOBATH U JIENaTh BBIBOJIBI.
HcnonwszoBate UKT mnst co3manust MoaeneH,
MOATOTOBKHU MPE3EHTAIIH, JOKJIaJ0B 110 TEME.
BricTpauBath pa3BEpHyThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha MHPOPMAIIHIO U3




yuyeOHHUKa U IPYTrUX HCTOYHUKOB, B TOM YHCIIE
HNurepnera

Pe3epBHOE Bpemst 2
OBLIEE YNCJIO YACOB I10 34
ITPOI'PAMME
TEMATHUYECKOE IINTAHUPOBAHUE
9 KJIACC (ounas ¢popma 00yueHus1)
2 yaca B Hezenro, 68 yaca 3a roj
Komm
Ne | Hamwenoauue pasjieiios i TeM | HECTB Cogeprxanue o0ydeHus OCHOBHBIE BHIBI I€SITEIHLHOCTH 00YUaIOIINXCS
/11 y4e0HOTO MpeaMeTa 0 AeP i ARLA yHarot
4acoB
Pa3gean 1. BemecTtBo n
XUMHYECKHe PeaKIuu
1.1 | [ToBTOpeHue u yrnyoneHue 5 [Tepuoanueckuii 3akoH. [lepuoanueckas cucrema | XapakTepu3oBaTh XUMUUYECKUE AIEMEHTHI TIEPBBIX

3HAHU OCHOBHBIX Pa3/eiioB
Kypca 8 Kiacca

xumuueckux oanementoB [ M. Menneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOWMCTB XHMHYECKHX 3JJIEMEHTOB TMEPBBIX TPEX
IIEPUOJIOB, KAJIMs, KaJbLHUs U UX COCOUHECHUHN B
COOTBETCTBUM C IIOJIOKCHHEM DJJICMCHTOB B
[Tepuoanueckon cucTeMe U CTPOEHUEM UX aTOMOB.
CrpoeHue BeliecTBa: BHIBI XUMHUYECKOW CBSI3H.
THUIbl KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOWCTB BENIECTBA OT THUIA KPUCTALIAYECKOMN
PELIETKY ¥ BUAA XUMUYECKOU CBS3H.
Knaccudukamms u HOMEHKJIaTypa
HEOPraHWYECKUX BEIIECTB. XUMUYECKUE CBOKWCTBA
BEIIECTB, OTHOCAIIMUXCS K pa3IM4YHBIM KJlaccam
HEOPraHWYECKUX  COCIMHEHUH, TEeHETHYECKas
CBSI3b HEOPTraHMYECKHX BEIIECTB.

TPEX TMEpPUOJOB, KaIUsd W KajdblMs IO UX
nonoxxenuro B llepmomnueckon cucreme 1. .
Meneneesa.

KnaccudunupoBars 1 Ha3bpIBaTh HEOPTaHUUECKUE
BEIIECTBA U3YYEHHBIX KIJIACCOB.

OnuceiBaTh  00ImKME  XUMHYECKHE  CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh
CBOIWCTBA NPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUM
XAMHYECKUX PEAKITUH.

Onpenenarb BUA XUMHYECKOM CBSI3M W THUII
KPUCTAJUIMYECKON PEIETKHU BEIIECTBA.
[Iporno3upoBars CBOMCTBA BEILIECTB B
3aBUCUMOCTH OT UX CTPOCHHSI.




Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

O3HAaKOMJIEHHE C MOJEISIMHU KPUCTAITTMYECKUX
PENIETOK HEOPTaHUYECKHUX BEIECTB — METAJIOB U
HeMeTauloB (rpaduTa W aiaMasa), CIOXKHBIX
BELIECTB (XJIOpH1a HATPUs)

BeicTpanBaTte  pa3BEPHYTbIE IHCBMEHHBIE H
YCTHBIE OTBETHI C OMOPOH Ha HMH(YOPMALUIO U3
y4eOHHUKA U CIIPaBOYHBIX MaTEpPHAJIOB, IPAMOTHO
HCIIONb30BaTh W3YYCHHBIM NOHATUMHBIN amnmapar
Kypca XUMHUH

1.2

OCHOBHBIE 3aKOHOMEPHOCTH
XAMHYECKUX PEaKIUn

Knaccudukanus  XUMUYECKHMX — peakuuid 1o
pa3IUYHbIM MpU3HAaKaM (II0 YUCIY M COCTaBYy
YUYacCTBYIOIIMX B PEaKI[MH BELIECTB, 110 TEIJIOBOMY
3¢ deKTy, M0 HM3MEHEHUIO CTENeHEeW OKHCICHUS
XMMHUYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHIO KaTajan3aTopa). OK30- U
SHIOTEPMHUECKUE PEAKLUUH, TEPMOXHUMUYECKHE
YpaBHEHUS.

[loHaAtHEe 0 CKOPOCTM XMMHYECKOH pEaKIHH.
[lonsatne 00 oOpaTUMBIX W  HEOOpPATHMBIX
XUMHUYECKUX peakuusx. [loHaTne o roMoreHHsIx n
reTeporeHHbIx peakuusx. [lonstue o kartanuse.
[TonsaTe 0 xumMHYeckoM paBHOBecUU. DaKTOpHI,
BIIUSIIOIME HAa CKOPOCTh XMMHUYECKON peakuuu U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHS.
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE

peakIyM, SJIEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTaHOBUTENbHOW  peaknuu.  CocraBieHue
YPAaBHEHUI  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii ¢ NCIOJIb30BAHUEM METO0/1a SJIEKTPOHHOTO
Oananca.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Uccnenosanue 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON PEaKIK OT BO3AECUCTBUS pa3In4HbIX
(hakTOpOB.

PackppiBaTh CMBICT H3y4aeMbIX IOHATUH U
MPUMEHSATh 3TU MOHATHS MPU ONKUCAHUU CBOMCTB
BELLECTB U UX MPEBPALLECHUN.

KnaccudpunupoBaTh XUMHYECKHME PpEAKIUH TIO
Pa3JIMYHBIM [PU3HAKAM.

VYcranaBinuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakiny OT Pa3iIndHbIX (PaKTOPOB.

[IporHo3upoBath  BO3MOXKHOCTH  MPOTEKAHHS
XUMUYECKUX  MpPEBpallleHHl B Pa3IMYHbIX

YCIOBUSX.

OnpenensaTb OKHCIUTENb U BOCCTAHOBUTENb B
OBP.

CocTaBisTh MEKTPOHHBIN OalaHC peaKLuu.
[Ipon3BOaUTE BBIYMCIEHHS 110 XUMHYECKHM
YPaBHEHUSM.

VY4acTBOBaTH B COBMECTHOH paboTe B mape Win
rpynme. BeictpanBaTe pa3BEpHYThIE IUCbMEHHBIE
U YCTHBIE OTBETHI C OMOpPOM Ha MH(MOPMALHUIO U3
y4yeOHHKa M CHPaBOYHBIX MaTepHalIOB, TPAMOTHO
WCIIOBb30BAaTh M3YYCHHBIM MOHATHUIHBIN anmapar
Kypca XUMHUHU




OnbITHI, WJUTFOCTPUPYIOIITHE MIPUMEPBI
OKHCJIMTEIBLHO-BOCCTAHOBUTEIILHBIX peakiuit
(ropeHue, peakiuu pa3ioKeHUs, COCTUHCHUS ).
Buviuucnenus:

KOJIMYECTBA BEIeCTBa, 00bEMA M MACChl PEareHTOB
WU TPOJAYKTOB MO YPAaBHEHUSIM XUMHYECKUX
peakuuii

1.3

DIEeKTPOTUTHYECKAS
Jccoranus. XMMUYECKUE
peaKkuu B pacTBOpax

Teopuss  BIEKTPOJUTUYECKONM  JMCCOLIMALIMH.
DJIEKTPOJIUTBI M HEdJEKTPOJUThl. KaThoHBI,
aHMOHEI. MexaHu3M JIUCCOIUAIMA BEIISCTB C
pa3IMYHBIMU BUJAMU XUMUYECKOU CBsi3U. CTeneHb
nuccoruanuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.
Peakiuu noHHoro ooMeHa. Y ciioBus

MPOTEKAHUS PEaKIUi HOHHOTO OOMeHa, TIOJTHBIC U
COKpallléHHbIE HOHHBIE YpPaBHEHUS PEaKLM.
CBoilicTBa KHCJIOT, OCHOBAaHHUHM U COJIEH B CBETE
MpEeACTABICHUI 00 ANEKTPOJIUTUYECKON
nuccoruaiuu. KayecTBeHHbIE peakiiui Ha MOHBIL.
[ToHsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

HccnenoBanue >IeKTPONPOBOTHOCTH PACTBOPOB
BEILIECTB, Mpolecca JAUCCOUMALMM  KHUCIOT,
mieoyet u cosied (BO3MOXXHO HCIIOJB30BAHHE
BUJICOMATEPHAIIOB).

OnkITHI, WJUTFOCTPHUPYIOIITHE MIPU3HAKU
MPOTEKAHUS peakuuii HOHHOTO oOMeHa
(oOpazoBanme  ocajaka,  BBIIEJICHHE  Trasa,
o0Opa3oBaHHe BOIBI).

Pacrio3HaBanne HEOPraHWYECKHUX BEMIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIIUN HA MOHBI.
Jlabopamopmuwiii onvim:

PackppiBaTh CMBICT M3ydaeMbIX NOHATHI, a TaAKKeE
CMBICJI TEOPUH FNEKTPOJUTUYECKON AUCCOLIMALINH.
OOBSACHATH  NPUYMHBI  BJIEKTPOIPOBOJHOCTU
BOJIHBIX PACTBOPOB BEIIECTB, pa3uyaTh ciadbie U
CUJIbHBIE 3JEKTpoUThl. COCTaBIATH ypaBHEHUS
JUCCOIUAluU

KHCJIOT, 1IIEJIoYeili W  COJIeH, TIIONHEIE U
COKpallléHHbIE HMOHHBIE YPaBHEHUS XUMHUYECKHX
peakiuii MOHHOro OOMEHa, KpaTKUE€ HOHHBIE
YpaBHEHUS MPOCTHIX PEAKLUNA TUIPOIIN3a COJEN.
Xapaktepu3oBaTh OOIIME XUMHUYECKHUE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB HAa OCHOBE TEOPHUH
3JIEKTPOJIUTAYECKON TUCCONUALINY; TTOATBEPKAATH
CBOMCTBa NMpPUMEpPAMU MOJIEKYISPHBIX U HOHHBIX
YpaBHEHUN XMMHUYECKUX PEaKIIUH.

Pemate sxciepuMeHTANIbHBIE 33J1a4U 10 TEME.
[1tanupoBaTh HW OCYIIECTBISATH HA MPAKTUKE
XUMHYECKHE JKCIIEPUMEHTBI, MIPOBOJUTH
HaOIOJIEHUs, JIeJlaTh BBIBOJBI TIO PE3yJIbTaTam
JKCIIEPUMEHTa TPH TPOBEACHUU JTabOPaTOPHBIX
OTIBITOB U TIPAKTUYECKUX PaOOT.

CnenoBate mpaBuiaM Oe3omacHOW pabOTHl B
7abopaTOpuy TPU HCIIOIB30BAHUH XUMHYECKOU
MOCYBl U 000PYyTOBAHUSI.

[IpoBoaWTh  BBIUMCIECHUS 1O  XUMHUYECKUM
ypaBHEHHUSM. Y4acTBOBaTh B COBMECTHOU paboTe




W3ydyeHne mnpu3HAKOB MPOTEKAHHS  pPeaKluu
HOHHOTO OOMEHa B PacTBOpaX 3JIEKTPOJIUTOB (C
oOpa3oBaHMeM  Ocajika, BbIICJICHHEM  rasa,
o0pa3oBaHUEM BOJIBI).

IIpaxmuueckas paboma:

Ne 1. PemieHue skcnepUMEHTaNbHBIX 3343y IO
TeMeE.

Boiuucnenus:

110 YPaBHEHHSIM XUMUYECKUX PeaKIuil

B Mape wiu rpymmne. BoicTpauBarh pa3BEpHYyTHIE
MUCbMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
uH(bOpMaIMIO U3 y4eOHHUKA U APYTUX UCTOYHUKOB
nHpopmanuu, B ToM uncie MHTepHeTa

Pa3gen 2. HemeTaauabl U UX
COeIHMHCHUS

2.1

OO61as xapakTepuCTHKa
XUMHUYECKUX d1eMeHTOB VIIA-
rpynmnsl. ['agorensl

O6m1as xapakrepuctrka rajgoreHoB. Oco0eHHOCTH
CTPOEHHSI  aTOMOB,  XapaKTEpHbIE  CTENEHU
okucnenus. CtpoeHne U (U3UYECKHUE CBOMCTBA
MPOCTBIX BEUIECTB — rajJOr€HOB.

XUMUYECKHME CBOMCTBA Ha IIPUMEpPE XJopa
(B3auMoelicTBUEe C MeTa/slaMU, HeMeTaJUlaMu,
IeJI049aMu ).

XnopoBogopoa. ConstHast KUCIOTa, XUMHUYECKHE
CBOWCTBA, MOJIydyeHUE, NpuMeHeHue. JleicTue
XJIOpa ¥ XJIOPOBOAOPO/Ia Ha OPTaHU3M YEJIOBEKA.
Baxueiimme XJOpuapl M UX HAXO0XKICHUE B
MIpUpPO/IE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

OnbITHI, OTpaXkaromue GU3nIeCKre U XUMHUIECKUE
CBOICTBA TaJIOTEHOB U MX COCTUHEHHH (BO3ZMOKHO
HCTIOTh30BaHNE
BHJIEOMATEPHUAJIOB).
O3HakomieHHE  C
(ranmoreHu1oB).
Jlabopamopmuwiii onvim:
W3yueHue CBOWCTB CONSTHON KUCIIOTHI.

o0Opa3uamu  XJIOPHUJIOB

OOBsCHATH 001IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJJIOB U UX COEIMHEHMI B peienax
MaJlbIX IEpUOJOB M  TJaBHBIX  MOATPYII
[Iepunoanueckoil CUCTEMBbI XMMUYECKUX JIEMEHTOB
C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (pu3MUeckHMe M XMMHUYECKHE
CBOMCTBa MPOCTHIX BEIIECTB TajJOreHOB (Ha
npuMepe  XJopa) M CJIOXHBIX  BEIIECTB
(x;mopoBoIOpOAa, XJIOpUAA HATPHUS), CIIOCOOBI MX
NIOJIyYEHUs], IPUMEHEHUE U 3HAYE€HUE B IPUPOAE U
KU3HU YEJIOBEKa.

OnpenensaTs XJI0pHUI-UOHBI B paCTBOPE.
[InanupoBaTh M OCYLIECTBISTh Ha MPaKTUKE
XUMHYECKHE JKCIIEPUMEHTHI, IIPOBOAUTH
Ha0JII0/IeHNs, 1eTIaTh BBIBOBI IO pe3yJbTaTam
HKCHEPUMEHTa NpU NPOBEJICHUH JTa0OpPaTOPHBIX
OTIBITOB U MPAKTHYECKUX padoT.

CrnenoBare mpaBwiaM Oe30macHOi paboThl B
nabopaTtopuy MPH HCIOJNB30BAHUM XUMHUYECKON
NoCy il U 000PYOBaHUS.

BoicTpanBath  pa3BEépHYTble MHUCHMEHHBIE U
YCTHBIE OTBETHl C ONOpPOH Ha MH(OPMALUIO U3




[IpoBeneHue KauyeCTBEHHBIX peakUil Ha XJIOPU-
VOHBL.

Ilpakmuueckas paboma

Ne 2: [lonyuyeHne consTHOM KUCIOTHI, U3ydeHUe e
CBOMCTB.

Buiuucnenus:

[0 ypaBHEHUSM XMMHYECKUX PEaKI1il, ecliu OJIUH
W3 PEarcHTOB JIaH B U30BITKE

y4eOHHKA M CIPAaBOYHBIX MaTepUaJIOB, I'PaMOTHO
HCIIOJIb30BaTh M3YYCHHBIM IOHATUMHBIN anmapar
Kypca XUMHUH

22

OO0m1as XxapakTepucTUKa
XAMHUYECKUX DJIEMEHTOB VIA-
rpynmsbl. Cepa u €€ coequHEeHus

OO0mas xapakTepucTuka 31eMeHTOB VIA-rpynmbl.
Oco0eHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE
CTETIeHH OKUCIICHHUS.

CrpoeHrne u (U3MYECKHE CBOWCTBA IPOCTHIX
BELIECTB — KHUCIOPOJAa U Cepbl. AJUIOTPOIHBIC
MOIU(UKAIINE KUCIOPOJa U Cepbl. XUMHUYECKHE
CBOICTBA CEpHI.
CepoBosopon,  CTpoeHHE,
XUMHYECKHE CBOICTBA.
Oxcuapl cepbl KaK TMPEJICTABUTEIIM KHUCIOTHBIX
OKCH/JIOB.

CepHast KucioTa, (QHU3MUECKHE W XUMHUYECKHE
cBOiicTBa (0OIIHE KaK

MpEeACTaBUTENS Kilacca KUCJIOT U ClieuPpUIEcKue).
XUMUYECKHE peakiuu, JeXalue B OCHOBE
MPOMBIIIIJIEHHOTO  CIoco0a TIOMy4eHUs] CEepHOU
kucnotel. [Ipumenenne. Conu cepHON KHUCIOTHI,
Ka4yecTBEHHAas peaKIysi Ha Cyib(ar-moH.
Haxoxnenue cepel u €€ COeIMHEHUN B MPUPOJE.
XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOMIeH Cpeisl
COCTUHEHUSIMU  cepbl  (KHCIOTHBIE  JOXK/H,
3arpsi3HEHUE BO3/IyXa M BOJAOEMOB), CITOCOOBI €ro
MpeI0TBPAILCHUSI.

Xumuueckuii Ikcnepumenm:

Lemoncmpayuu:

busnveckue  u

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
cBoiictB  asmeMeHToB  VIA-rpynmel M uX
COEZMHEHU ¢ y4ETOM CTPOEHHS UX aTOMOB.
Xapakrepu3oBaTh (U3MYECKHE M XHUMHUYECKHE
CBOWCTBAa MpPOCTOrO BeIIeCTBA cepbl U €€
COeMHEHUI (CepoBOAOPOAA, OKCHAOB  CEpHI,
CEepHOIl KHUCJIOTHI, Cynb(}aTroB), CMOCOOBI HX
NOJTy4YEHUs1, TIPUMEHEHUE U 3HaYCHUE B TIPUPOJIE U
KHU3HH YellOBeKa.

OmnpenensaTe HaMYUE CyNIb(aT-HOHOB B pacTBOPE.
OOBACHATH CYHTHOCTb SKOJIOTHYECKUX

pooem, CBS3aHHBIX C nepepaboTKoi
COCIMHEHUM CEPBI.

[ImaHupoBaTh M OCYIIECTBISATh HA MPAKTHUKE

XUMUYECKHE JKCIIEPUMEHTHI, MIPOBOJIUTH
HaOJIIO/IeHUs, JIeNlaTh BBIBOJBI IO pe3yibTaTaMm
JKCIIEPUMEHTA.

CnenoBate mnpaBuiiaM Oe3omacHod paboOTHl B
nabopaTtopuu TMPH HCIOJNB30BAHHH XUMHUYECKOU
TOCYIbI M 000PYAOBaHUSI.
[Ipou3BOMUTE BBIYUCICHUSA TIO
YPaBHEHHSIM.

Hcnonb3oBaTh TpH  BBIOJHEHUU
3aJaHuN TEKCTEI ydeOHUKa,
MaTepuabl (ITeppoanueckyro

XUMHUYCCKHUM

y4eOHBIX
CIIPAaBOYHbBIE
CUCTEMY




OznakomyeHnne ¢ oOpa3uamMu ceppl U e€
COCIMHEHUSIMU  (BO3MOXKHO  HCIIOJb30BAaHUE
BUJICOMATEPHAIIOB).

HaGmonenue nporiecca o0yriiMBaHus caxapa Mol
JIEWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimbi:

N3yueHne XUMUYECKHUX CBOWCTB pa30aBICHHOM
CEpPHOM KHUCIOTBHI.

[IpoBenenue KkaueCTBEHHOM peakiiu Ha cylbdat-
WOH U HaOJII0/ICHNE NMpU3HaKa €€ MPOTeKaHus

xumuueckux oaiemenTtoB JI. M. Mennaeneesa,
TaOJIMIly PACTBOPHUMOCTH KHUCJIOT, OCHOBAaHWUH H
cojieil B  BOJE, DJICKTPOXUMHUYECKUUA  psif
HaIpsLDKEHUN METAIIJIOB).

Hcnons30BaTh TpH  BBIMOJHEHUHW  YYEOHBIX
3aaHUd W B TNPOLIECCE HCCIEA0BATEIBCKOMN
NEeATEILHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy
XHMUYECKOr0 COJIepKaHUs, CIIpaBOYHbBIC
MaTepuabl, pecypcsl UHTEepHETa

2.3

OO01mas xapakTepuCTHKA
XUMHUYECKUX AJIEMEHTOB VA-
rpynnsl. A30T, hocdop u ux
COCTUHEHUS

OO0mas xapakTepuCcTUKa 3JIEMEHTOB VA-TPYIIIBL.
Oco0eHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE
CTETIeHH OKUCIICHHUS.

A30T, pacipocTpaHeHHe B IPUPO/IE, GU3NIECKUE U
XUMHUYecKue cBoicTBa. Kpyrosopor aszora B
MIPUPOJE.

Ammuak, ero (¢usnyeckMe U XMMHYECKHE
CBOMcTBa, monydeHue U mnpumeHeHue. Coau
aMMOHMs, HX (U3UYECKHEe U  XHUMHUYECKHE
CBOWCTBA, NpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHHSI.

A3oTHas Kuciora, €€ noigyyeHue, pusnveckue u
XMMHYECKHe CBOMCTBA (00IIMe KaK IPeCTaBUTENs
KJIacca KUCJIOT U crienuduyecKue).
Hcnonp30BaHne HUTPATOB M COJEH aMMOHMS B
KauecTBE MUHEPAJbHBIX y100peHuil. XuMuieckoe
3arpsiI3HEHUE OKPYKAIOLIEH Cpesibl COEAMHEHUAMHU
a30oTa (KUCJIOTHBIE JO0XKIU, 3arps3HEHHE BO3/1yXa,
MOYBBI U BOJIOEMOB).

®docdop, amtorponasie Moaudukamuu docdopa,
¢usnyeckue M XUMUYeckue cBoicTBa. OKcHI
dbocdopa (V) u pochopnas kucinota, Hpusndeckre
"

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 271eMEHTOB V A-rpynibl U UX COEAMHEHUN
C y4€TOM CTPOEHHUS UX aTOMOB.

Xapakrepu3oBaTh (U3MYECKHE M XHUMHUYECKHE
CBOMCTBA IIPOCTHIX BEIIECTB a30Ta U pochopa u ux
COCIMHEHUH (aMMHaKa, COJIe aMMOHMSI, a30THOU
KHCJIOTBI, HUTpaToB, okcuaa ¢ocpopa (V) u
dbocdhopHoit kucnoTel, (ocdartoB), cnocoObl HX
NOJy4YeHUs, MIPUMEHEHUE U 3HaYeHUe B IIPUPOJE U
KU3HH YeJIOBEKa.

OmnpenensaTb MOHBI aMMOHHS U (ocdar-uOHBI B
pacTBope.

OOBACHATH CYLIHOCTh SKOJOTMYECKHX MpoOIIeM,
CBSI3aHHBIX C HAXOXKICHWEM COEJAMHEHUWH a3oTa u
tdocdopa B okpyxarome cpese.

[ImaHupoBaTh W OCYIIECTBISATH HA MPAKTHUKE
XUMHUYECKHe HKCHEPUMEHTHI, MIPOBOJIUTH
HAOJIOZCHNUsI, JeTaTh BBIBOJBI IO pe3yiabTaTaM
9KCHEPUMEHTa TpU NPOBEIEHUH JabOpaTOPHBIX
OTIBITOB U MPAKTUYECKON pabOTHI.

CrnenoBatb npaBuiam 6e3

MPH  WCTOJH30BAHUM XUMHUYECKOW TOCYIBl U
000py/IOBaHUsI.




XUMHYECKHE CBOICTBA, MMOJIyYCHHUE.
Hcnonp3oBanue ¢docharon B
MUHEPAIBHBIX YIOOPEHUIA.
Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu:

OzHakoMyieHHE C (PU3NYSCKUMHU CBOWCTBAMU
azora, ¢ochopa MU HX COCTUHEHHH (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATEPHUATIOB).

Ka4€CTBC

Os3nakomiieHHEe ¢ oOOpa3lamMu  a30THBIX U
(hochopHBIX YIO0OpECHHUIA.
[Tonydenune, cobupaHue, pacrno3HaBaHHE U

M3y4YEHUE CBOMCTB aMMMAKa.

B3aumopneiicTBue KOHLUEHTPUPOBAHHOM a30THOU
KHCJIOTBl C MeJbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB).

Jlabopamopnvie onvimoi:

IIpoBeneHne KauyeCTBEHHBIX pEAKIMM Ha HOH
aMMOHHUA U (ocdaT-uoH, U U3ydeHHE MPU3HAKOB
UX NPOTEKaHMSL.

Ipakxmuueckas paboma

Ne 3: [TonmyueHne aMMHaka, U3y4eHUE €TO CBOMCTB.
Buiyucnenus:

110 YPAaBHEHMSIM XMMUYECKUX PEAKLUI

HpOI/ISBOI[I/ITB BBIUMCJICHHUA II0 XHMHWYCCKUM

YPaBHEHUSIM.

Hcnonb3oBaTh 1pH  BBINOJHEHUH  Y4eOHBIX
3aJlaHuil  TEKCThl ~ y4yeOHMKa,  CIIpaBOYHBIE
MaTepHuabl (mepuoAuYecKyro CUCTEMY

xumuueckux oanemeHtoB JI. WM. Menaeneesa,
TaONHIly PAcTBOPUMOCTH KHCIOT, OCHOBAaHUH |
CoJleli B  BOJE, DJJIEKTPOXUMUYECKHU Pl
HaIPSKEHUH METaJIOB)
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OO61mas xapakTepucTHKa
XUMHYECKHX 31eMeHTOB [V A-
TPYIIIIBIL.

VYrnepoa u KpeMHUH, U UX
COCIUHCHHUS

OO6mas xapakTepucTuka 31eMeHToB [V A-rpynmsl.
OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIE
CTCIICHU OKHCJICHUA.

VYraepon, AIOTPOIHBIE Mo udUKaImm,
pacrpocTpaHeHHe B TIpupojae, (GU3NYECKHe U
XUMHYECKHe cBoicTBa. AxcopOuus. Kpyrosopor
yriepoja B MpHpoIe.

Oxcuapl yraepona, ux Gu3n4eckue U XuMHIECKue
CBOMCTBA, JCHUCTBHE HA JKHUBBIE OPraHU3MBI,
MOJlydYeHHEe M TNpPHMEHEHHe. JKOJOTHYEeCKHe

OOBsCHATH 0011IKE 3aKOHOMEPHOCTH B U3MEHEHUU
cBoiicTB  aymeMeHTOB  IVA-rpynmel u  uX
COEIMHEHUI C yUETOM CTPOEHHUS UX aTOMOB.
Xapakrepu3oBaTh (pu3MyYeckHMe M XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB YIIIEPOJia U KPEMHUS
U UX COEIMHEHUH (OKCHUIOB YIiepoja, yrojlbHOM
KHCJIOTBI,  KapOOHATOB,  OKCHAA  KPEMHUS,
KPEMHHMEBOM KHUCIIOTBI, CUIMKATOB), CIIOCOOBI MX
MOJTy4YeHHSI, IPUMEHEHNE ¥ 3HAYSHHUE B TIPUPOJIEC U
KHU3HH YeJIOBEKa.




npoOJieMbl, CBsI3aHHbBIE ¢ OKcuaoM yriepoaa (IV),
THIOTE3a TI00aJbHOrO TOTEIUICHHUS KJIMMaTa,
MMapHUKOBBIN A PEKT.

VYronpHas KucaoTa U €€ conmu, uX (U3NYECKue U
XUMHYECKHE CBOMCTBA, MOJIYYCHHE U IPUMEHEHHE.
KauecTBeHHast peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEILCKOM XO03HCTBE.
[lepBoHayanbHble TMOHATUS OO0 OPraHUYECKUX
BELIECTBaX KAaK O COEIUHEHMSX yriepoja (MeTaH,
JTaH,

STWIEH, alleTWIEH, 3TaHOJI, INIMLEPUH, YKCYCHas
KHCJIOTA).

[IpupoaHble UCTOYHUKHU YIIEBOJOPOAOB (yroJib,
NPUPOAHBIA  Ta3, He(PTh), NTPOAYKTHI  HX
nepepabotku (OEH3MH), WX pPOIb B OBITY U
IIPOMBIIIJIEHHOCTH.

[lonsiTe 0 OMOJOrMYECKH Ba)XHBIX BEIIECTBAX:
KHpax, Oenkax, yriaeBoJax — U UX pOJU B )KU3HU
YeJ0BEKa. MarepuanbHoe €IMHCTBO
OpPraHUYECKUX U HEOPraHWUYECKUX COECANHEHUN.
Kpemuuii, ero ¢usnueckue U XUMHUYECKHE
CBOICTBA, NNOJIy4eHHE U NpuMeHeHue. CoelnHeHus
KpeMHusi B npupoze. OOuiie npeacraBieHus 00
okcue kpemuus (IV) u kpeMHHEBOH KUCITOTE.
Cunukatsl, UX UCIIOJIb30BaHUE B OBITY, MEAUIIMHE,
IIPOMBIIIJIEHHOCTH. BakHeWue CTpoUTEIbHBIE
MaTepuasbl: KepaMmuKa, CTEKJIO, LEMEHT, OeTOH,
KEINe300€TOH. [TpoGiembt 0€e30MmacHOTO
WCIIOJIb30BAaHUS CTPOUTENbHBIX MaTepHalioB B
MIOBCETHEBHOM )KM3HHU.

Xumuueckuii IKcnepumenm:

Lemoncmpayuu:

OOBSICHATH ~ NPUYMHHO-CIICACTBEHHYIO  CBS3b!
CTPOEHHUE BEIECTBA — CBOMCTBA — MPUMEHEHHUE
— Ha IPUMeEpax COSANHEHUH yriepoaa U KpeMHHUSL.
Omnpenensate KapOOHAT- W  CHUJIMKAT-UOHBI B
pacTBope.

OOBACHATH CYITHOCTh 3KOJOTMYECKHX MPOOIIeM,
CBSI3aHHBIX C HaXOXKJCHHEM YIJICKHCIIOro ra3a B
OKpY>Karollen cpenie.

[MonrBepxnath 0COOCHHOCTH cocraBa
OpPTaHMYECKHUX BEIIECTB MPHUMEPAMU MPOCTHIX
COeNMMHEHUI (MeTaH, 3TaH, OSTHJCH, AaleTHJICH,

9TaHOJ,  IJIMUEPUH,  YKCYCHas  KHUCIJIOTa),
B3aMMOCBSI3b ~ HEOPTaHMYECKUX  COEIUHEHUN
yriaepojaa u

opranudeckux BeuiectB. ONnuceIBaTh poiib OEJIKOB,
JKUPOB U YIJICBOAOB B (1)}’HKIII/IOHI/IpOBaHI/II/I KHUBBIX
OpPraHU3MOB, COCTaB NPHUPOJIHBIX HCTOYHUKOB
yIJI€BOJOPOAOB, HUX polb B OBITY H
IIPOMBIIIIEHHOCTH.
HpOBO}II/ITL BBIYUCICHU
XUMHUYECKHUX PEAKIIHH.
HHaHI/IPOBaTL U  OCYHICCTBJIATL Ha MPAKTHKE
XUMHUYECKHE JKCIIEPUMEHTHI, IIPOBOAUTH
HaOJIIO/IeHUs, JIeNlaTh BBIBOJBI IO pe3yibTaTaMm
HKCHEpUMEHTa NpU NPOBEICHUM JTa0OpaTOPHBIX
OITBITOB U MPAKTUYCCKHUX pa60T.

CrnenoBarh mnpaBwiaM 0Oe30macHoOi paboThl B
nabopaTtopuy MPH HCIOJNB30BAHUM XUMHYECKON
Nocy il U 000PYOBaHUS.

oo YPaBHCHHAM

Hcnonb3oBaTh 1pH  BBINOJHEHUH  y4eOHBIX
3aJaHMi ~ TEeKCThl ~ y4yeOHUKa,  CIpPaBOYHBIC
MaTepuabl (ITepnoanueckyro CUCTEMY

xuMudeckux aneMeHToB . 1. Menneneena,




Mozenu KpUCTaNINYECKUX PEIETOK

anmMasa, rpadura, GpyriepeHa.

O3HakomiieHME €  IpPOLEeccoM  aacopouuu
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM
U yCTPOHCTBOM IPOTHUBOrasa.

O3HakoMJIEeHME € HOPOAYKIMEH  CHUJIMKAaTHOM
IIPOMBIIITICHHOCTH (Buneomarepuansr:
CHJIMKaTHAsl IPOMBIIIJIEHHOCTB ).

Monenu MOeKyJl OPraHUYECKUX BEILECTB.
Jlabopamopnuiii onvim:

[lonmyyenue, coOupaHue, pacrno3HaBaHUE U
M3y4YEHUE CBOMCTB YIJIEKMCIIOrO ra3a.
[IpoBeeHne KaueCTBEHHbBIX peakLuii Ha KapOoHaT
U CWIMKAT-UOHbl W U3yYE€HUE NPU3HAKOB UX
IIPOTEKAHHUS.

Ilpaxmuueckue pabomul.

Ne 4. ITomyuenue yrileKMciIoro raza, M3y4eHHue ero
CBOMCTB.

Ne 5. PemeHne skcnepUMEHTalbHBIX 3a4ad IO
TeMe «BakHelmme HeMeTaulbl U UX COCTMHEHUS»
Buiuucnenusa:

110 YPAaBHEHMSIM XUMUYECKUX peaKuil

TaOJIMIly PAcTBOPUMOCTH KHUCJIOT, OCHOBAaHUH H
cojeili B  BOJE, DIIEKTPOXUMUYECKUH  pAI
HaANPSDKEHUN METaJIOB)

Pa3zgen 3. MeTaibl M UX
CoeIUHEHU A

3.1

OO011e cBOMCTBA METAJLIOB

OO0r1as XapaKTepUCTHKAa XUMUYECKUX SJIEMEHTOB —
METAJJZIOB Ha OCHOBAHMHN HUX IIOJIOKCHHUSI B
[Meproanyeckoii cucreMe XUMHYECKUX JIIEMEHTOB
J.1. MenneneeBa u ctpoeHust atroMoB. CTpoeHue
METaJJIOB. Meramyeckas CBSI3b "
MeTaJUIMYecKass ~ KpUCTAJUIMYecKass  pemérka.
DNEeKTPOXUMHUYECKUHN Psil HANPSHKEHUI METaJIIOB.
dusnyeckue U XUMHYCCKHAE CBOWCTBA METaJLIOB.
O6ue crocoObl nonyueHus: metawion. [lonsrue

PackpbiBaThb CMBICT H3y4aeMbIX MOHATHH U
MPUMEHSTh TH MOHSITHUSI IPU ONHMCAHUU CBOWCTB
BELIECTB U UX MPEBPAILECHUN.

OOBsACHATH 0011IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB-METAJJIOB U UX COEIMHEHUN C
Y4E€TOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHE METaIoB, OOIIHe
(u3nUecKre U XUMUYECKUE CBOWCTBA METAIIJIOB.




O KOpPpPO3MHM METAJUIOB, OCHOBHBIE CIOCOOBI
3aUThl X OT Koppo3uu. CruiaBsl (CTallb, YyTYH,
JTIOPATIOMUHHM, OPOH32) U KX TPUMEHEHUE B OBITY
Y TIPOMBIIIIICHHOCTH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
OO6pa3siibl METAJIJIOB M CTJIABOB.
N3yuenue pe3ynbTaToB KOPPO3HH  METAJJIOB

(BO3MOXHO HMCIIOJIb30BAHKUE BUACOMATEPHATIOB).
Jlabopamopuvie onvimei:

O3HakoMiIeHHE ¢ 00pa3IlaMu METAJIOB U CILIABOB,
UX QU3UYECKUMU CBOMCTBAMU.

Buviuucnenus:

[0 YPAaBHEHUSAM XUMHUUYECKUX PEAKIUI, €CIIH OJIMH
W3 PEareHTOB COACPKUT IPUMECH

XapakTepu3oBaTh OOIIME CIOCOOBI TOTyYEHUS
MCTAJIJIOB.

OnuceBaTh
KOpPO3HH.

CrnenoBath mpaBWiIaM Oe3omacHOM pabOTHl B
naboparopur TMPH WCIOJNB30BAHUH XUMUYECKOU
MOCY/IbI U 00OPYI0BaHHMS.

[Ipon3BOaUTH  BBIUKUCICHUS IO YpPaBHEHUAM
XUMUYECKUX PEaKIUil, €ClIM OJWH W3 PEarcHTOB
COJICPKUT TIPUMECH.

YyacTBOBaTh B COBMECTHOW pabOTe B mape WIIH

rpymme.

CIIOCOOBI 3allUThl MECTAJIZIOB OT

Hcnonp3oBaTe NpU  BBINOJIHEHUM  y4EOHBIX
3a/laHuM TEKCThl y4eOHUKa,

cnpaBounble  Mmarepuansl  (Ilepmomuueckytro
cucreMy  XxuMuuyeckux  asemerros  [J[. .

MenneneeBa, TaOnMIly pPacTBOPUMOCTH KHUCIIOT,
OCHOBAaHHUH U COJIEW B BOJE, DIEKTPOXUMUYECKHN
psi1 HANpsKEHUH METaJJIOB)

3.2

Baxxneiiime MeTayuibl 1 UX
COEIMHEHUS
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Ilenounbie METaJLIBI: MTOJI0KEHHE B
[Iepuoanueckoit cucremMe XUMUYECKUX DJIEMEHTOB
JAWN. MengeneeBa, CTpOEHHE HX aTOMOB,
HaxoxzaeHne B npupomge. Duszuueckue U
XUMUYECKHE CBOWMCTBAa (Ha MpUMEpe HATpUA H
kanusi). OKCUABl U TUAPOKCUABI HATPUS U KaJHSL.
[IpumeHeHne  MIETOYHBIX METALUIOB M HX
COE€IUHEHMH.

Illenoyno3eMeNbHBIE METAIIJIBI MATHUI M KaJIbITUI:
MOJ0XKCHHUE B [Tepuonnueckon CHCTEME
xumuueckux anementoB .M. Mennaeneena,
CTPOEHUE HUX AaTOMOB, HAXOXICHHUE B IPHUPOJE.
dum3nyeckie W XUMHYECKHE CBOIICTBA MarHus H
KaJplMs. BakHellne COEIUHEHHS KaJIbIMA

OOBsCHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB DJIEMEHTOB-METAJNIOB U UX COCAMHEHUN B
IpyIIax ¢ y4ETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (puU3MUecKHMe M XHMHUYECKHE
CBOMCTBAa MPOCTBIX BEIIECTB METALNIOB M HX
COeMHEHUI (OKCHIOB, TUIPOKCHJIIOB, COJei),
CHOCOOBI UX TOyYeHUs, IPUMEHEHNE U 3HaUECHUE
B IIPUPOJIE U XKU3HU YEJIOBEKA.

VYcraHaBIMBaTh NPUYNHHO- CIIEJICTBEHHYIO CBS3b!
CTPOEHHE BEILECTBA — CBOMCTBA — IIPUMEHEHUE
— Ha IPUMEPAX U3Y4aeMbIX BEIECTB.
PacriozHaBaTe ¢ NOMOIIBIO  KAa4E€CTBEHHBIX
peakuuMii MOHbI META/NIOB: MarHus, KajibIus,
amomMuHus, 1uHKa, kene3a (II) u xemesza (IID),




(okcupa, ruapokcun, conu). JKECTKOCTh BOIBI U
COCcO0BI €€ yCTpaHeHusl.
AnoOMUHMI: TIOJIOKCHHE B
CHCTEME XMMUYECKUX
sanementoB J[.MI. MenzeneeBa, CTpoe€HHE aToMa,
HaxoxJeHue B npupoge. Dusuueckue U
XUMUYECKHE CBOWCTBA amtoMHHHSA. AMQoTepHbIe
CBOMCTBA OKCHJIA ¥ THAPOKCU]IA ATFOMUHMSL.
Kenezo: monoxkenue B Ilepuonnueckoit cucreme
xumuueckux anemeHtoB .M. Menaeneena,
CTpOCHHE aToMa, HaxOXKIACHUE B MPUPOJE.
dOu3nyeckue W XUMHUYECKHE CBOWCTBA XKeje3a.
Oxcupl, THAPOKCHIBI U coiiu xkene3a (1) u xxenesa
(III), ux cocta, CBOMCTBA U MOITYYECHHUE.
Xumuueckuit Ikcnepumenm:

Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBUS OKCHA KaJIbIUS U
HaTpusi C BOJAOKW (BO3MOXKHO HCIIOJIb30BAHHE

[Tepuonuueckoit

BUJIEOMATEPHAJIOB).
OKpaIHI/IBaHI/Ie ITaMCHU MOHAMHW HATpUA, KaJIUd U
KaJIbIIHS (BO3MOXHO UCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB)

HccnenoBanue cBOMCTB KECTKOM BOJIBI.

[Iporecc ropenus xenesa B KUCIOPO/Ie (BO3MOKHO
WCII0JIb30BaHNUE BUIEOMATEPHAIIOB).
Jlabopamopnvie onvimuwi:

[IpoBeneHne KadyeCTBEHHBIX pPEAKIUNA Ha HOHBI
(Marawus, KajabIus, aTFOMAHUS,

nuuka, xeneza (II) u xemeza (III), memm (II),
OTMCaHue MPU3HAKOB MX MPOTEKAHUSI.
HccnenoBanme ampoTepHBIX CBONCTB THAPOKCHIA
QATIOMUHHUS U TUAPOKCH/IA ITUHKA.

Ilpaxmuuyeckue pabomul.

meau (II). [lokaswiBath amM(OTEpHBIA XapakTep
OKCHJIOB U TUJJPOKCHJIOB aJJIOMUHHS U IIMHKA.
[lnaHupoBaTh M OCYIIECTBISATH HA MPAKTHUKE
XUMHUYECKHE HKCHEPUMEHTHI, MIPOBOIUTH
HaOJIFO/ICHUS, JIeNaTh BBIBOJBI IO pe3yiabTaTaM
HKCHEPUMEHTa NpU MPOBEICHUH JTaOOpaTOPHBIX
OTIBITOB ¥ MPAKTUYECKHUX PAOOT.

CnenoBate mnpaBuiam Oe3onacHod paboOTHl B
1abopaTopuy TPU HUCIOJIB30BAHUM XUMHUYECKOU
MOCYJIbl U 000PYIOBAHMSL.

[Ipon3BoaUTL  BBIYUCIEHHUS 110 XUMHUYECKUM
YPaBHEHUSIM.

VY4yacTBOBaTh B COBMECTHOH paboTe B mape Win
rpyIIe.

BeicTpauBarh  pa3sBEpHYTbIE IHUCBMEHHBIE U

YCTHBIE OTBETHI C ONOPOW Ha HMH(OpPMaLMIO U3
y4yeOHHKa M CHPAaBOYHBIX MaTepUalIOB, IPaMOTHO
HCIIOb30BATh M3YYCHHBIM MOHATHUHHBIN anmapar
Kypca XUMHH




No 6. JKEcTKOCTh BOJIBI M METObI €€ YCTPAHEHUS.
Ne 7. Pemienune SKCnEepUMEHTAIbHBIX 3a1ad IIO
TeMe «BajkHelIne MeTaJUIbl U X COSIUHEHUS.
Buviuucnenus:

110 YpaBHEHUSM XUMHYECKUX PEaKIUH, €CIIM OJIUH
W3 pEarecHTOB JiaH B W30BITKE WM COACPIKHT
MIPUMECH;

MacCOBOM JOJIM BBIXOJIa MPOJYKTa PEeaKIuu

Pa3zgen 4. Xumusa u
OKpY:Kawllas cpeaa

4.1 | Xumus ¥ OKpy’KaroIas cpeaa 3 BemectBa u MaTepuaibl B IMOBCEHEBHOW XKM3HM | XapaKTepH30BaTh pOJb XHUMHUU B Pa3IHYHBIX

yeoBeKa. be3onacHoe nCmonb30BaHKE BEIIECTB U | cepax  JEATENbHOCTH  JIIOAECH,  OCHOBHBIE

XMMHYECKUX peakuuii B ObITy. IlepBas momoIup | BemlecTBa U MaTepHajbl, IPUMEHSEMBIC B KH3HU

MIPU XUMUYECKUX 0XKOTaX U OTPABIICHUSIX. COBpEeMEHHOT0 4enoBeka. OOBSICHATh yCIOBUS

XUMHYECKoe 3arps3HEHHE OKpYXKalomeld cpelsl | 0e30IIacHOr0  WCMONB30BAHUS — BELIECTB U

(npenenbHas AOMYyCTUMAs XUMHUUYECKUX

KOHIIEHTpalLus BelecTB. Pojib XUMUM B pellIeHUH | peakuuid B ObITYy. AHaJIM3UPOBaTh U KPUTHUECKU

9KOJIOTMYECKUX MPoOIIeM. OLICHUBATh UHPOPMALIUIO 0 BIIMSTHUT

Xumuueckuii IKcnepumenm: HPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3sHCTBA,

Hemoncmpayuu: TPAHCIIOPTa M JIp. Ha COCTOSIHUE OKPYKaoIeh

N3yuenne oO6pa3ioB MaTepuasoB (CTEKIIO, CIIJIaBbl | CPEIbI.

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl) YMerp  OkasplBaTh NEPBYKO  IOMOILIb  IIPHU
XUMHUYECKHX 0XKOT'aX M OTPaBJICHUSIX.
[IpuanuMaTh ydacTHe B OOCYXIEHUH TpoOiIeM
XMUMHUYECKOH M SKOJIOTMYECKON HAaINpaBIE€HHOCTH,
BBICKAa3bIBaTh CO6CTB€HHy1-O TIO3UIINTO 110
npobiemMe M TpeiaraTb BO3MOXKHBIE IyTH €€
pemeHus

PesepBHOe Bpems 3
OBUIEE YNCJIO YACOB I10 68

[NPOT'PAMME




TEMATHUYECKOE ITJTTAHUPOBAHUE
9 KJIACC (ouyHo-3a04yHast (hopMa 00y4eHus)
1 gac B Hemenmro, 34 Jaca 3a roj

Komm
No | HammeHoBaHuU€ pa3iesioB U TEM | YECTB
/o y4eOHOT0 MpeaMeTa 0

4acoB

Conepxanue o0yueHHs

OCHOBHBIE BUABI ACATCIBHOCTHU 06yan0mec;1

Pa3gen 1. BeurectBo u
XHMHYECKHe PeaKIun

1.1 | [loBTOpeHue u yrayOnenue 2
3HaHHUI OCHOBHBIX Pa3JIENIOB

Kypca 8 kiiacca

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema
xumuueckux anementoB .M. Menneneesa.
Crpoenune aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU
CBOMCTB XHMMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEpPUOJIOB, Kalusl, KaJdblUsl U UX COCAUHEHHH B
COOTBETCTBUM C IIOJIOKEHUEM D3JIEMEHTOB B
[Ieprnoanueckoii cucTeMe U CTPOCHUEM UX aTOMOB.
CrpoeHne BelecTBa: BHJbl XMMHUYECKOW CBS3H.
Tunsl KpUCTATUIMUECKUX PEHIETOK, 3aBHCUMOCTh
CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON
PEETKY U BUJIA XUMUYECKON CBA3H.
Knaccudukanus " HOMEHKJIAaTypa
HEOPraHWYECKUX BEIIECTB. XUMUYECKHE CBOMCTBA
BEILIECTB, OTHOCALIMXCA K pa3IU4HBIM KjaccaM
HEOPraHUYECKUX  COEOUHEHHM, TreHeTHyecKas
CBSI3b HEOPraHUYECKHX BEILIECTB.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX
PEIIETOK HEOPraHNYECKHUX BEILECTB — METAJLUIOB U
HeMeTauloB (rpaduTa W anMmasa), CIOXKHBIX
BEIIECTB (XJIOpUa HATpus)

XapakTepru30BaTh XUMUYECKUE AJIEMEHTBI TIEPBBIX
TpEX TMEpUOJOB, Kalus W KajJblMs IO UX
nosioxenuto B Ilepmommueckon cucreme /. U.
Menneneena.

KnaccudunupoBaTs U Ha3bIBaTh HEOPTaHUYECKUE
BEILECTBA N3YyYEHHBIX KJIACCOB.

OnuceiBaTh  00IIME  XMMHYECKHE  CBOMCTBA
BEILIECTB PA3JIMYHBIX KJACCOB, IOATBEPKIATh
CBOMCTBA NMPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUU
XUMHYECKUX PEAKIUH.

Onpenenarb BUJ XUMHUYECKOW CBSI3U W THII
KPUCTAJUIMYECKOM PEMIETKH BELIECTBA.
[Iporno3upoBath CBOICTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOCHMUS.

BricTpanBath  pa3BEpPHYThIE IHCbBMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALHIO U3
y4deOHHKA ¥ CIIPABOYHBIX MaT€pPUajIOB, TPAMOTHO
HCIMOJIb30BAaTh WM3YyYECHHBIM MOHATUHHBINA arnmapar
Kypca XUMUHU




1.2

OCHOBHBIE 3aKOHOMEPHOCTH
XAMHYECKUX PEaKUi

Krnaccudukamuss  XMMHYECKMX  peakmuil 1o
pa3uyHbBIM TpHU3HaKaM (10 YHUCIYy M COCTaBy
y4aCTBYIOIIMX B PEAKIIUH BEIIECTB, 10 TEIIOBOMY
3¢ (dekTy, Mo M3MEHEHUIO CTETICHEH OKWCIICHUS
XMMHYECKHX 3JEMEHTOB, MO OOpPaTUMOCTH, IO

Y4acTHIO KaTajau3aTopa). OK30- u
SHJIOTEPMHUUYECKHE pPEaKLIUH, TEPMOXMMHUYECKHE
YpaBHECHUS.

[loHaATHEe O CKOPOCTM XMMHUYECKOH pEaKIHH.
[lonsatne 00 oOpaTUMBIX W  HEOOpAaTHMBIX
XUMHUYECKHUX peakuusax. [IoHsTHe 0 roMOreHHbIX U
rereporeHHslx peakuusx. Ilonsrtue o xartanuse.
[lonatue o xuMuyeckoM paBHoBecuu. DakToOpHl,
BIIUSIIOLUE HAa CKOPOCTh XMMHUYECKON peakuuu U
MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE

peakIyM, SJIEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTaHOBUTENbHOW  peaknuu.  CocraBieHHe
YPAaBHEHUH  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii ¢ NCIOJIb30BAHUEM METO0/1a 3JIEKTPOHHOTO
OanaHca.

Xumuueckuit IKcnepumenm:

Jlemoncmpayuu:

HccnenoBanue 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON PEAKLUU OT BO3JEHUCTBUS PA3IIUUYHbBIX
(hakTOpOB.

OnpIThI, WJUTFOCTPUPYIOLIUE IIPUMEPBI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakimit

(ropenue, peakiuu pa3ioKeHHs], COSTUHEHU ).
Boruucnenus:

KOJIMYECTBA BEIIECTBa, 00BEMA U MACCHI peareHTOB
WU TPOAYKTOB TIO YPaBHEHUSIM XHMHYECKHUX
peakuuii

PackppiBaTh CMBICT H3y4yaeMbIX IOHATUH U
MPUMEHATh 3TU TOHSTHS MPU ONMHUCAHUHM CBOWCTB
BELLECTB U UX NPEBPALLECHUN.

KnaccupunupoBars XUMHUYECKHE PEAKIUU TIO
Pa3JIMYHBIM IPU3HAKaM.

VYcranaBinuBaTh 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKOHN peaklMy OT Pa3iInyuHbIX (PaKTOPOB.

[IporHo3upoBath  BO3MOXKHOCTH  MPOTEKAHHS
XUMUYECKUX  MpPEBpallleHHl B Pa3IMYHbBIX

YCIOBUSX.

Onpenensars OKHCIUTENIb W BOCCTAHOBUTENb B
OBP.

CocTaBisTh MEKTPOHHBIN OalaHC peakLuy.
[Ipon3BOaUTE BBIYMCIEHUS 110 XUMHYECKHM
YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOH paboTe B mape Win
rpynme. BeictpanBaTh pa3BEpHYTBIE IUCbMEHHBIE
1 YCTHBIE OTBETHI C OMOpPOM Ha MH(OPMALIUIO U3
y4yeOHHKa M CHPaBOYHBIX MaTepHAlIOB, TPAMOTHO
HCIIOb30BAaTh M3YYCHHBIM MOHATHUHHBIN anmapar
Kypca XUMHH




1.3

DIIEKTPOIUTHYECKAS
aucconuania. XuMU4YecKue
peakIuu B pacTBOpax

Teopuss ~ PIEKTPOJUTUYECKONH  JMCCOLMAIIMH.
DNEKTPONUTBL W HEINEKTpoJuThl. KaTuousl,
AHHOHBL. MeXaHW3M JUCCOIMAIIMH BEIIECTB C
Pa3TUYHBIMU BUJAMU XUMHUYECKOH CBs3H. CTETICHD
nuccoranuu. CUIIbHBIE U CJIa0bIe SJICKTPOJIUTHI.
Peakiiun noHHOro ooMeHa. Y cJioBHs

MPOTEKaHUS PEAKIIUi HOHHOTO OOMEHa, MOJTHBIC U
COKpall€HHbIE MOHHBIE YpPaBHEHUS PEaKIIMA.
CBoMCTBa KHCJIOT, OCHOBAaHHMM M COJIEH B CBETE
MIpEeACTABICHUI 00 AIEKTPOJIUTUYECKON
nuccoruanuu. KadecTBeHHbIE peaklMi Ha MOHBIL.
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuit Ikcnepumenm:

Jlemoncmpayuu:

HccnenoBanue 3JI€KTPONPOBOIHOCTH PaCTBOPOB
BEILIECTB, TMpollecca  JAUCCOLUALMH  KHCIOT,
menoYen u cosied (BO3MOXXHO HCIIOJb30BaHHE
BHJIEOMATEPHAIIOB).

OIIBITHI, WJUTIOCTPUPYIOIIHE IpU3HAKU
MIPOTEKaHUS  peakuud  HOHHOIO oOMeHa
(o6pazoBanue ocajka, BBIJICJICHUE rasa,
oOpa3oBaHM€ BObI).

Pacrio3naBanue HEOpPraHMYECKUX BEIIECTB C
TTOMOIIIbIO KAU€CTBEHHBIX PEAKIIUN HA UOHBI.
JlabopamopHhuwiii onvim:

N3yuenne mpu3HAKOB TIPOTEKAHUS  PEAKIIHNH
MOHHOTO OOMEHa B pacTBOpax JJIEKTPOIUTOB (C
oOpazoBaHMeM  oOcaJika, BBIJCJIEHHEM  Trasa,
o0pa3oBaHHEM BOJIbI).

Ilpakmuueckas paboma:

Ne 1. PemieHue 3KCnepUMEHTaNbHBIX 33134 IO
TEeMe.

Boruucnenus:

PackpbIBaTh CMBICIT H3ydaeMbIX MOHSATHI, a TaKkxke
CMBICJT TEOPUH IIEKTPOIUTUICCKON JTUCCOIHAIIHH.
OOBSCHATH  NPUYMHBI  DJIEKTPOIPOBOJHOCTHU
BOJHBIX PaCTBOPOB BEIIECTB, pa3inyaTh Clladble U
CWJIbHBIE 3JEKTPOJIUTHl. COCTaBIsATh ypaBHEHUS
JUCCOIUAITUT

KHUCJIOT, IIeJIodell W  CcoJiel, TIOJNHBIE U
COKpamEHHbIE MOHHBIC YPAaBHCHHUS XUMHYCCKHX
peakiuii HOHHOTO OOMEHa, KpaTKhue HOHHBIC
YpaBHEHUS MMPOCTHIX PEAKUUNA TUIPOJIN3a COJIEH.
XapakTepu3oBaTh 00IME XUMHUYECKHUE CBOWCTBA
BEIICCTB Pa3MYHBIX KJIACCOB HA OCHOBE TCOPUU
ANEKTPOIUTUYECKON IUCCOLMALINN; TIOATBEPKAATh
CBOWMCTBa MPUMEPAMH MOJCKYJISPHBIX M HOHHBIX
yYpaBHEHUN XUMHUYECKUX PEaKLUH.

Pemath skcriepuMeHTAIIBHBIC 32/1a49H 110 TEME.
[InanupoBaTh W OCYIIECTBISITH HA MPaKTUKE
XUMHUYCCKHE IKCIIEPUMEHTHI, MIPOBOJIUTH
HAOMIO/IeHUs, JeNaTh BBIBOJBI IO pe3ylbTaTaM
IKCIIEPUMEHTA TPH TIPOBEACHUH JTabOPAaTOPHBIX
OTIBITOB U MPAKTHYECKHUX PadoT.

CnenoBate mnpaBuiam Oe3onmacHoW paboOTHl B
nabopaTopuy TMPH HCIONB30BAHUH XUMHUYECKOU
TOCY/IbI M1 000PYAOBaHUSI.

[IpoBOANTH  BBIUMCIEHHUS 1O  XHUMHUYECKUM
ypaBHEHHUSIM. YYacTBOBATh B COBMECTHOM paboTe
B Mape WiM Tpymme. BeicTpauBath pa3BEPHYTHIS
MMMCbMEHHBIE W YCTHBIC OTBETHI C OIOPOH Ha
nH(pOpMaILIHIO U3 YUeOHUKA U JPYTHX HUCTOUYHUKOB
nHpopManuu, B TOM drcie MHTepHeTa




110 YPaBHEHMSIM XUMUYECKUX PeaKIuil

Pa3gen 2. HemeTaubl M UX
coeINHEeHUs

2.1

OO01as xapakTepuCcTHKa
XUMHYECKHX 31eMeHTOB VIIA-
rpynmnsl. ['anorensl

OO0mmas xapakrepucTuka raoreHoB. OCoOOeHHOCTH
CTPOEHHSI  aTOMOB,  XapaKTEpHbIE  CTEIEHU
okucienus. CtpoeHue M (U3NYECKUE CBOHCTBA
MPOCTBIX BEUIECTB — rajJOr€HOB.

XUMHUYECKHME CBOMCTBA Ha IIPUMEpPE XJopa
(B3auMozelicTBUE C MeTalllaMU, HeMeTaJUlaMu,
IeJI049aMu).

XnopoBogopoa. ConsiHast KUCIOTa, XUMHYECKHE
CBOWCTBA, MOJIydyeHUE, IpuMeHeHue. JlencTrue
XJIOpa ¥ XJIOPOBOAOPO/Ia Ha OPTraHU3M YEJIOBEKA.
Baxwueiimme XJOpuapl M HUX HAXO0XKICHUE B
MpUpO/IE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

OnpIThl, OTpaxaromue GU3NIecKre 1 XUMUYECKUe
CBOICTBA TaJIOTEHOB U MX COCTUHEHHH (BO3ZMOKHO
HCTIOIb30BaHUE
BUJICOMATEPHAIIOB).
O3HakoMJIeHHE  C
(ra’oreHus1oB).
Jlabopamopuwiii onvim:
N3yueHue CBOWCTB CONSHON KUCIIOTHI.
[IpoBenenne KayeCTBEHHBIX PEAKIUN Ha XJIOPHU/I-
HOHBI.

Ipaxmuueckas paboma

Ne 2: TTosryueHune CONSIHOM KUCIOTHI, U3y4eHUE €€
CBOJCTB.

Buiuucnenus:

oOpa3uamu  XJIOpPHUJIOB

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJJIOB U UX COCIMHEHMI B Ipeienax
MajblX MEPUOJIOB W  TIJaBHBIX  MOATPYIII
[Iepuoanueckoil CUCTEMBI XMMUYECKUX JIEMEHTOB
C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBath (U3MYECKUE M XUMHUYECKHE
CBOMCTBAa TMPOCTHIX BEHIECTB TajoOreHoB (Ha
npuMepe  XJiopa) M CIOXHBIX  BEIIECTB
(x;mopoBOIOpOAA, XJIOpUAA HATPHUS), CIIOCOOBI MX
MOJIyYeHUS], IPUMEHEHUE U 3HaYEHUE B IPUPOJIE U
YKU3HH YEJIOBEKA.

Onpenenarb XJI0pUI-UOHBI B PACTBOPE.
[InanupoBaTh W OCYIIECTBIATH Ha TPAKTUKE
XUMHUYECKUE JKCIEPUMEHTHI, MIPOBOJIUTH
HaOJII0IEHUS, JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
JKCIIEPUMEHTa MPH TMPOBEACHUU JTabOPaTOPHBIX
OTIBITOB U MIPAKTUYECKUX PaOOT.

CnenoBate mpaBuiiaM Oe3omacHOW padOTHl B
nabopaTopuyd TPU HCIOIH30BAHUH XMMHUYECKOU
HOCY/Ibl U 000PYIOBAHMSL.

BricTpauBath  pa3BEépHYTHIE MHUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMANHIO U3
ydeOHHMKA W CIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
HCIOJIb30BAaTh WM3YyYCHHBIM MOHATUHHBIA arnmapar
Kypca XUMHUH




10 YPaBHEHUSIM XUMHUYECKUX PEaKIUil, €CITH OJHH
W3 PEareHTOB JIaH B U30BITKE

2.2

OO0m1as XxapakTepucTUKa
XUMHUYECKUX 31eMEHTOB VIA-
rpymibl. Cepa u €€ coeuHEHUs

OO6mras xapakTepUCTHKA JIEMEHTOB VIA-Tpynmsl.
OcoOeHHOCTH CTPOCHHUS AaTOMOB, XapaKTEPHBIE
CTETIeHH OKUCIICHHUS.

Crpoenrne u (HU3MYECKHE CBOWCTBA MPOCTHIX
BELIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPOIHBIC
Moau(HUKAIIIN KHUCTIOPOJia U Cephl. XUMHUYECKUE
CBOICTBA CEpHI.
CepoBomopon,  CTpoeHHe,
XUMHYECKHE CBOICTBA.
Okcuabl cepbl Kak TMPEACTaBUTENM KHCIOTHBIX
OKCH/JIOB.

CepHast KucioTa, (QHU3MUYECKHE U XHUMHUYECKUE
cBolicTBa (00mIHe KaK

MIPEICTABUTEISI KJIAacca KUCIIOT U CIIeU(DUIECKUE).
XUMHYECKUE pEeaKIuu, JIeKalume B OCHOBE
MPOMBIIIJIEHHOTO CIoco0a TIOMydeHUs] CepHOM
kucnotel. [Ipumenenne. Conu cepHOM KHUCIIOTHI,
KauyeCTBEHHAs peaKIvs Ha CyJb(aT-NOH.
Haxoxnenue cepel U €€ COeIMHEHUN B MPUPOLE.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIECH Cpeibl
COCTUHEHUSIMU  cepbl  (KHCIOTHBIE  JOXK/H,

busnveckue  ©

3arpsi3HEHUE BO3/lyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPAILECHUSI.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Osznakomnenne C oOpa3mamu ceppl Hu €€
COCTUHEHUSMU  (BO3MOXHO  HCIOJIb30BaHUE
BHJICOMATEPHAIIOB).

HaGmonenue mporecca o0yriiMBaHus caxapa moj
JIEWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimbi:

OOBACHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHUU
cBoiicTB  3nmeMeHTOoB  VIA-rpynmsl M uX
COEMHEHMI ¢ yUETOM CTPOCHHUS UX aTOMOB.
Xapakrepu3oBaTh (pu3MyYecKHe U XHUMHUYECKHE
CBOMCTBa TMpOCTOrO BellecTBa ceppl U €€
COeMHEHUI (CepoBOAOPOAA, OKCHUAOB  CEpHI,
CEepHOIl KHUCJIOTHI, Cynb(}aTroB), cMOCOOBI HX
NOJTYy4YCHUs1, TIPUMEHEHUE U 3HaYCHUE B TIPUPOJIC U
KU3HU YeJIOBeKa.

OmnpenensaTe HaMHMYUE CyNb(aT-HOHOB B pacTBOPE.
OOBSCHATH CYIIHOCTh SKOJIOTHYECKHUX

npobiiem, CBSI3aHHBIX C nepepaboTKoi
COETMHEHU CepHl.

[ImanupoBaTh M OCYIIECTBISATH HA MPAKTHUKE

XUMUYECKHE JKCIIEPUMEHTHI, IIPOBOJIUTH
HaOJIIO/IeHUs, JIeNlaTh BBIBOJBI IO pe3yibTaTam
JKCIIEPUMEHTA.

CnenoBate mnpaBuiam Oe3onmacHoW pabOTHl B
1a0opaTopuy HpPU HUCIOJIB30BAHUM XUMHUYECKOU
ocyzbl ¥ 000py10BaHUS.
[Ipou3BOANTh  BBIUUCIEHUS IO
YPaBHEHHSM.

Hcnonb3oBaTh Npu  BHIIOJIHEHUU
3aJJaHAid  TEeKCThl ~ y4eOHWKa,  CIpPaBOYHBIC
MaTepHabl (ITepuoanueckyro cucTeMy
xumuueckux oaaementoB JI. WM. Mennaeneesa,
TaOJIUIy PAacTBOPUMOCTH KHCJIOT, OCHOBAHUH W
collel B  BOJAE, DJIIEKTPOXUMUYECKHH  psl
HaNpsHKeHUH METaJIoB).

Hcnonp3oBaTh TpU  BHIIOJIHEHUH  y4eOHBIX
3aJaHMii W B @polecce MCCIel0BaTeIbCKOU

XUMHUYCCKHUM

y4eOHBIX




N3yueHne XUMUYECKHUX CBOWCTB pa30aBICHHOM
CEpPHOM KUCIOTBI.

[IpoBenenue kaueCTBEHHOM peakiu Ha cyibdat-
WOH U Ha0JII0/ICHHE MPU3HaKa €€ MPOTEeKaHus

JESTENIbHOCTH HAy4YHO-TIONYJISIPHYIO JIUTEPATYpPy
XUMHUYECKOTO CoJIepKaHus, CIIpaBOYHbIC
MaTepuaibl, pecypcel UHTepHeTa

2.3

OO01mast xapakTepUCTHKA
XUMHUYECKUX AJIEMEHTOB VA-
rpynibl. A30T, pocdop u ux
COCITUHEHUS

OO6mias xapakTepucTUKa 3J€MEHTOB V A-TPYIIIIbL.
OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHbIE
CTENIEHU OKUCIICHUS.

A30T, pacrpocTpaHeHHE B IPUPOIE, GUHUSCKUE U
xuMuyeckue cBoiictBa. KpyroBopor azora B
MpUpO/IE.

AMMuak, ero (Qu3sMyeckue UM  XHMHUYECKUE
cBOMcTBa, mnoiydyeHue u mnpumeHenue. Conn
aMMOHHUS, uX (Qu3MUeckue ¢  XUMHUYECKUE
CBOWCTBA, NpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI AMMOHHUS.

A3oTHas KUCIOTa, €€ MojydeHue, (PU3MUECcCKue U
XUMHYECKHE CBOMCTBA (00IIIMEe KaK MpeCTaBUTeNs
KJIacca KUCJIOT U crienuduyecKue).
Hcnonbs3oBaHre HUTPATOB U COJEH AMMOHHMS B
KauecTBE MUHEPAJIbHBIX y100peHni. XuMuieckoe
3arpsi3HEHUE OKpYKaroulel Cpelibl COeUHEHUIMU
a3oTa (KUCJIOTHBIE J0XKIU, 3arps3HEHHE BO3/1yXa,
TIOYBHI 1 BOJJOEMOB).

®docdop, amtorponnsie Moaudukauu docdopa,
¢busznueckue M XUMHUYECKHe CBoiicTBa. OKcun
dbocdopa (V) u dpochopnas kucinota, Hpusndeckre
u

XMMHYECKHUE CBOMCTBA, MOJyYECHUE.
Hcnonp3oBanne ¢docaron B
MUHEPAJIBHBIX YI0OpPEHHIH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Ka4eCTBC

OOBACHATH 00I1IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2J1EMEHTOB V A-Ipynibl U UX COEAMHEHUN
C Y4ETOM CTPOCHHS UX aTOMOB.

Xapakrepu3oBaTh (U3MYECKHE M XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB a30Ta u (ocdopa u ux
COCIMHEHUH (aMMHaKa, COJIe aMMOHMSI, a30THOU
KHUCTIOTBI, HUTpaToB, okcuaa (ochopa (V) u
dbocdopHoii kucIoTH, (ochaToB), COCOOB HX
MOJTyYeHUs], MPUMEHEHHUE U 3HaUCHUE B IPUPOJIE U
KU3HH YeJIOBEKa.

Onpenensitb MOHBI aMMOHUSI M ¢ocdaT-uoHBI B
pacTtBope.

OOBACHATH CYLIHOCTh 3KOJOIMYECKHX MpoOiIeM,
CBSI3aHHBIX C HAXOXKICHWEM COEJAMHEHHWH a3oTa u
(docdopa B okpyxaroie cpese.

[lmaHupoBaTh M OCYHIECTBISATh HA MPAKTHUKE
XUMHUYECKHE HKCHEPUMEHTHI, IPOBOJIUTH
HAOJIOZCHNs, JeTaTh BBIBOJBI IO pe3yiabTaTaM
HKCHEpUMEHTa NpU NPOBEICHUM JTa0OpaTOPHBIX
OTIBITOB U MPAKTUUYECKON pabOTHI.

CrnenoBatp npaBuiam 6e3

IpU  HCIOJNb30BAaHUM XUMHUYECKOW MOCYAbl U

000py0BaHUSI.
[Tpon3BOAUTh BBIYUCICHUS 10 XHMHYECKUM
YPaBHEHUSIM.
Hcnonb3oBaTh MpH  BBIMOJHEHUH  y4eOHBIX
3aJaHMi  TEeKCThl ~ y4yeOHUKa,  CIpPaBOYHBIC
MaTepHabl (MepruoIUecKyIo CHCTEMY

xuMudeckux aneMeHToB . 1. Menneneena,




OsHakomiiecHHe C (U3UYECKUMU CBOWCTBAMHU
azoTa, (ochopa M HX COCOUHEHHH (BO3MOXKHO
HCIIOJIb30BAHUE BUICOMATEPHATIOB).

OzHakoMyieHHE C oOpasmaMu  a30THBIX U
dhochopHBIX y10OpEeHUIA.
[lonyyenune, coOupanue, pacrno3HaBaHUE U

M3y4YEHUE CBOMCTB aMMHaKa.

B3anmopeiicTBe KOHUEHTPUPOBAHHOM a30THOM
KHCIIOTBI C Melbl0 (BO3MOXKHO HCIIOJIb30BAHHE
BHJIEOMATEPHAIIOB).

JlabopamopHvlie onvimul:

[IpoBeneHne KayeCTBEHHBIX pEaKUUd Ha HWOH
amMMoHUA U (ocdaT-uoH, U U3ydeHHe MPU3HAKOB
HX MPOTEKAHUSL.

Ipaxmuueckas paboma

Ne 3: [Tonnyuenne aMmMuaka, U3y4eHUE €ro CBOMCTB.
Buruucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEaKITHil

TaOJIMIly PAcTBOPUMOCTH KHUCJIOT, OCHOBAaHUH H
cojeili B  BOJE, DIIEKTPOXUMUYECKUH  pAI
HaANPSDKEHUN METaJIOB)

24

OO01mmas xapakTepuCcTHKa
XUMHYSCKHX 31eMEHTOB [V A-
TPYIIIIBIL.

VYrnepoa u KpeMHUH, U UX
COE€IUHEHMUS

OOw1ast XapakTepuCTHUKa 37eMeHTOB [V A-rpymimsl.
Oco0eHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE
CTETEHU OKUCIICHUS.

Yraepon, aJUIOTPOITHBIE MoauUKAIIH,
pacrpocTpaHeHHe B Tpupoje, (u3ndeckue u
XUMUYecKHue cBoucTBa. Ancopbiusa. KpyroBopot
yIJeposa B IPUPOJIE.

Oxkcupl yraeposa, ux GU3n4ecKue U XUMHUIECKHe
CBOWCTBa, JEWCTBHE HA JKUBBIE OPraHU3MBI,
MOJIydeHHe U TPUMEHEHUe. OKOJIOrMYecKue
po0OyieMbl, CBA3aHHbBIE ¢ okcuaoM yraepoaa (IV),
TUMNoTe3a II00AJbHOTO TOTEIJICHUs] KJIMMara,
MAPHUKOBBIN 3P PEKT.

VYronpHas kucioTa U €€ conu, uX (U3NYECKue u
XMMUYECKHE CBOMCTBA, MOJIyYeHUE U IPUMEHEHHE.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
cBoiictB  anmemMeHToB  IVA-rpynmel u = uX
COCIMHEHUH C Y4ETOM CTPOCHUS UX AaTOMOB.
XapakTepu3oBaTth (U3NYECKHE M XUMHUYECKHE
CBOMCTBA MIPOCTBIX BEILECTB YIIIEPOJA U KPEMHUS
U UX COEAMHEHUH (OKCHIOB yIriepoja, YrojJbHOU
KHCJIOTBI,  KapOOHATOB,  OKCHJA  KPEMHHS,
KPEMHHUEBOIN KHCJIOTHI, CUJIMKATOB), CIOCOOBI MX
MIOJIy4€HUs1, IPUMEHEHNE U 3HAaUEHUE B IPUPOJE U
YKU3HU YeJIOBeKa.

OOBACHATH  MPUUYUHHO-CIEACTBEHHYIO  CBS3b!
CTpOEHHE BeIleCTBAa — CBOWCTBAa — MPUMEHEHUE
— Ha IPUMEPAX COEAUHEHUN YIIepoaa U KpEMHHUS.
Onpenensitb KapOOHaT- M CHWJIMKAT-UOHBI B
pacTBope.




KauectBenHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBILIJIEHHOCTH U CEIIbCKOM XO0351CTBE.
[lepBoHauasbHBIe TOHATHS 00 OPraHMYECKUX
BEIIECTBaX KaK O COCOUHEHHSX yriepona (MeTaH,
JTaH,

STUJIEH, alETUJIEH, TaHOJ, TJIMLEPUH, YKCYCHas
KHUCJIOTA).

[IpupoaHble UCTOYHUKHU YTIEBOJOPOAOB (yroiib,
NPUPOAHBIA  Ta3, He(PTb), NPOAYKTHI  HX
nepepaboTku (O€H3MH), UX pPOIb B OBITY U
MIPOMBIIIJIEHHOCTH.

[TonsiTe 0 OHMOJOTMYECKH Ba)XHBIX BEIIECTBAX:
KUpax, OenKax, yrieBoJax — U UX PO B JKU3HU
YEJI0BEeKa. MarepuanbHoe €MHCTBO
OpPraHMYECKUX U HEOPraHUUECKUX COCAUHEHUN.
Kpemuuii, ero ¢usnueckue u XUMHUYECKHE
CBOICTBa, osydeHue u npuMeHenue. CoennHeHus
KpeMHUs B mpupojie. O0mue npeacraBieHus o0
okcuze kpemuus (IV) u kpeMHHEBOM KucioTe.
Cunukatsl, UX UCIOJIb30BaHUE B OBITY, MEAUIIMHE,
MPOMBINUIEHHOCTH. BaxHeWine CTpOUTEIbHBIE
MaTepHualibl: KepaMHKa, CTEKJO, LEMEHT, OETOH,
KEJIe300€TOH. [TpoGnembr 0e30macHOTo
WCIIONBb30BAHUSI CTPOUTEIBHBIX MaTepHUAIOB B
MOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Mopenu KpUCTAIIIMYECKUX PEIIETOK

anmasa, rpadura, pysiepeHa.

O3HakomJieHME €  MpOLEeccoM  ajacopouuu
PacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YITIEM
U yCTPOHCTBOM NPOTHUBOrasa.

OOBSCHATH CYIIHOCTD 3KOJIOTHYECKUX IMPOOIeM,
CBSI3aHHBIX C HAXOXKJICHHEM YIJICKHCIOro ra3a B
OKpY’KarolieH cpeje.

[onTBepxnath 0COOEHHOCTH cocTaBa
OPraHUYEeCKUX BEUIECTB IPHUMEPAaMU IPOCTHIX
COeNMHECHUI (MeTaH, A3TaH, OSTHJCH, AaleTHJICH,

9TaHOJ,  TJIMUEPUH,  YKCYCHas  KHUCIIOTa),
B3aUMOCBSI3b ~ HEOPTaHUYECKUX  COCTUHEHUU
yriaepojaa u

opranudeckux BemiectB. ONMucHIBaTH poib OENKOB,
KHUPOB U YTJIEBOJOB B (DYHKLIMOHUPOBAHUH )KUBbBIX
OpPraHU3MOB, COCTaB NPUPOIHBIX HCTOYHHUKOB
yIJI€BOAOPOAOB, HUX poilb B  OBITY U
IPOMBIIIJICHHOCTH.
[IpoBoUTH  BBIUKCIIEHUS
XUMUYECKHUX PEAKLIUN.
[InaHupoBaTh M OCYLIECTBIATh HAa MPAKTHUKE
XUMHYECKHE HKCTIEPUMEHTHI, IPOBOTUTH
HaOJIO/IeHUs, JieNaTh BBIBOJBI MO pe3yiabTaTaM
HKCIEPUMEHTa TPU TPOBEICHUH JTaOOpaTOPHBIX
OTIBITOB U MPAKTUYECKHUX paboT.

CnenoBate mnpaBuiam Oe3onmacHoW paboOTHl B
nabopaTopuy HpPU HUCIOJIB30BAHUM XUMHUYECKOU
TOCY/IbI M1 000PYAOBaHUSI.

10 YpPaBHCHHUAM

Hcnonp3oBaTe NpU  BHIMOJIHEHUM  y4EOHBIX
3alaHuil  TEeKCThl ~ y4yeOHMKa,  CIIPaBOYHBIE
MaTepHabl (ITepnonnueckyro CUCTEMY

xumuueckux oaaemeHntoB JI. WM. Mennaeneena,
TaOIMIly PACTBOPHUMOCTH KHUCIIOT, OCHOBAaHUH H
collel B  BOJAE, DJIIEKTPOXUMUYECKHM Pl
HaIpsHKEHUA METaJIoB)




O3HakomJIeHHE C  TPOAYKIMEH  CHIMKATHOMN
MIPOMBIIIIICHHOCTH (Buneomarepuarnsi:
CHJIMKATHAsI IPOMBIILIICHHOCTB ).

Mopenu MONEeKyl OpraHuueCKUX BEIIECTB.
Jlabopamopmuwiii onvim:

[Tonydenue, coOupaHue, pacro3HaBaHHE U
M3y4YEHUE CBOMCTB YIJIEKMCIIOIO ra3a.
[IpoBeneHne KauecTBEHHbIX peakluii Ha KapOoHaT
U CUJIMKAT-UOHbl M U3YYEHUE NPU3HAKOB UX
MPOTEKAHUS.

Ipaxmuueckue pabomul:

Ne 4. TTonyuenue yriekucioro rasza, u3yuyeHue ero
CBOWCTB.

Ne 5. Pemienne sKkcnepuMEHTaIbHBIX 3a1ad 110
TeMe «BaxxHelme HeMeTauibl U X COeTMHEHUS»
Buiuucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEaKINil

Pa3zgen 3. MeTajabl U UX
coeINHEeHUud

3.1

OO01me cBOMCTBAa METAIIOB

OO6m1ast xapakTEPUCTHKA XUMUUECKHUX JIEMEHTOB —
METaJUIOB HAa OCHOBaHMU UX TOJOKEHUS B
[Tepuonnueckoit cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.11. MenneneeBa u ctpoeHust aromoB. CTpoeHHe
METaJUIOB. Merammueckas CBSI3b u
MEeTaJuUIM4ecKasi  KpUCTaJuIMuecKass  peliérka.
DIEKTPOXUMHUYECKUI sl HAIPSKEHUH METaJUIOB.
du3nyecKkue U XMMHUYECKHE CBOICTBA METAJUIOB.
O6mme crocoOwl momydeHusi MmeTawioB. [lousTue
0 KOppO3MHM METAJIOB, OCHOBHBIE CIIOCOOBI
3aluUThl X OT Koppo3uu. CruiaBbl (cTajib, YyryH,
TIOPATIOMHHUN, OpOH3a) M UX IPUMEHEHHUE B OBITY
Y IPOMBIIIIIEHHOCTH.

Xumuueckuii IKcnepumenm:

PackpeiBaTh CMBICH H3y4aeMbIX TMOHATUH U
INPUMEHATh ATH MOHATHS NPU ONUCAHUU CBOMCTB
BEILIECTB U UX IIPEBPAILCHMIA.

OOBACHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOICTB PJIEMEHTOB-METAINIOB U UX COCIUHCHHI C
Y4€TOM CTPOEHHUS X aTOMOB.

XapakTepru3oBaTh CTPOCHHUE METAJIOB, OOIINE
(u3MUecKre U XUMUYECKUE CBOWCTBA METAIITIOB.
Xapaktepru3oBaTh OOMIME CIIOCOOBI TOMYUCHHUS
MECTaJIJIOB.

OnucelBaTh CIOCOOBI  3aIUTHl  METAJUIOB  OT
KOpPO3HH.




Jlemoncmpayuu:

OO0pa3ibl METAIOB U CILIABOB.

N3yuenue pe3yabTaToB KOPPO3WH  METAJIJIOB
(BO3MOIKHO HCIIOJIb30BAHHUE BUICOMATEPHAIIOB).
Jlabopamopuvie onvimuwl:

O3zHakoMJIeHHE C 00pa3laMy METAJJIOB U CIUIABOB,
X QU3UYECKUMU CBOHCTBAMH.

Buiuucnenus:

M0 ypaBHEHUSM XMMHYECKUX PEAKIUil, eClTu OJIUH
W3 PEareHTOB COACPKHUT MPUMECH

CnenoBate mnpaBwiaM 0Oe30macHoOW paboThl B
7abopaTopuy TpPU HUCIOJIB30BAHUM XUMHUYECKOU
HOCYIbl U 000PYAOBAHMSL.

[Ipou3BoauTh  BBIYMCIEHUS 10 YpaBHEHUSAM
XUMHUYECKUX PEAKLMH, €ClIM OJUH U3 pearcHTOB
COJIEP’KUT IPUMECH.

VY4yacTBOBaTH B COBMECTHOM paboTe B mape Win
rpymme.

Hcnonp3oBaTe NpU  BBINOJIHEHUM  y4EOHBIX
3a/laHuM TEKCThl y4eOHHKa,

cnpaBounble  Mmarepuansl  (Ilepmomuueckyro
cucreMy  XuMuuyeckux  asemerros  J[. .
MeneneeBa, TaOnMily pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEW B BOJE, ICKTPOXUMUYECKHN
ps1L HANPsKEHUH METaJIOB)

3.2

Baxxneiiime MeTajuibl 1 UX
COEIMHEHUS

Ilenounbie METAaJLIBI: IIOJIOKEHHE B
[Iepuoanueckoit cucreMe XUMHUYECKUX DJIEMEHTOB
JAN. MenneneeBa, CTpOEHHUE HX aTOMOB,
HaxoxJaeHue B npupoge. Dusuueckne U
XUMUYECKHE CBOWMCTBAa (Ha MpUMEpe HATPUA H
kanusi). OKCUABl U TUAPOKCUABI HATPUS U KaJHSL.
[IpumeHeHne  MIETOYHBIX  METAUIOB M HX
COE€IUHEHMH.

Illenoyno3eMeNbHBIE METAIIJIBI MATHUHN M KaJbIUH:
MOJ0XKEHHUE B [Tepuonnueckon CHCTEME
xumuueckux anementoB .M. Menaeneena,
CTPOCHUE HUX aTOMOB, HAXOXICHHUE B IMPHUPOJE.
dm3nyeckie W XUMHYECKHE CBOIICTBA MarHus H
KaJblMs. BakHelne COeIUHEHHS KalIbIMSA
(oxcuna, ruapokcun, comu). JKECTKOCTh BOIBI U
Croco0bI €€ yCTpaHeHusl.

Amomunanii:  nonoxenne B [lepuonnueckoit
CHCTEME XMMHYECKUX

OOBsACHATH 0011IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB-METAJIJIOB M MX COCIMHEHUN B
rpynmnax ¢ y4éToM CTpOEHHUS UX aTOMOB.
XapakTepu3oBaTh (u3MUecKHMe M XHMHUYECKHE
CBOMCTBA MpOCTHIX BEIIECTB METAIJIOB M HX
CoeMHEHUIl (OKCHIOB, TUIPOKCHJIIOB, CoOJei),
CHOCOOBI UX MOJyYeHUs, IPUMEHEHUE U 3HaUECHUE
B IIPUPOJIE U )KU3HU YEJIOBEKA.

YcraHaBnuBaTh MPUYUHHO- CJEICTBEHHYIO CBSI3b:
CTPOEHHE BEILLECTBA — CBOWCTBA — IPHUMEHEHUE
— Ha IPUMEPAx U3y4aeMbIX BEIIECTB.
PacriozHaBaTe ¢ IOMOIIBIO  Ka4E€CTBEHHBIX
peakuuMii MOHbI META/NIOB: MarHus, KajibIus,
amoMuHus, 1uHKa, kene3a (II) u xemesza (IID),
menu (II). JloxaseiBaTh aMQoOTepHBIN XapakTep
OKCHJIOB ¥ TUJIPOKCUIOB AIFOMUHUSA U LIMHKA.
[InanupoBaTh M OCYLIECTBISITH Ha MpPaKTUKE
XUMHYECKHE 9KCIIEPUMEHTHI, MIPOBOJIUTH




sanementoB JI.MI. MenzeneeBa, CTpoe€HHE aToMa,
HaxoxJaeHue B  npupoge. Dusuueckue U
XUMUYECKHE CBOWCTBA amtoMHHHSA. AMQoTepHbIe
CBOMCTBA OKCHJIA U THAPOKCUJIA ATFOMUHMUSL.
Kenezo: nonoxkenue B Ilepuonuueckoit cucreme
xumudeckux anemeHtoB .M. Menaeneena,
CTpOCHHE aToOMa, HaxOXIACHUE B MPUPOJE.
Ousnueckue W XHMHUUYECKHE CBOMCTBa JKeje3a.
Oxcupl, THAPOKCHIBI U coiin kene3a (1) u xxenesa
(III), ux coctaB, CBOMCTBA U MOIYUYECHHUE.
Xumuueckuit Ikcnepumenm:

Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBUS OKCH/IA KaJIbIIU U
HaTpusi C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB).

OxkpaimBanue MjIaMeHd HOHAMH HATpHsl, KIS U
KaJIbIUs (BO3MOXHO HCHOJIb30BaHHE
BUJIEOMATEPHAIIOB)

HccnegoBanne CBOMCTB KECTKOM BOIHI.

[Iporecc ropenus xene3a B KUCIOPO 1€ (BO3MOKHO
WCII0JIb30BaHNUE BUIEOMATEPHAIIOB).
Jlabopamopuvie onvimol:

[IpoBeneHne KadyeCTBEHHBIX pPEAKUUH Ha HOHBI
(Maruawusi, KanbIus, aTFOMAHUS,

uunka, xeneza (II) u xemeza (III), memm (II),
OTMCaHue TPU3HAKOB MX MPOTEKAHUSI.
HccnenoBanmne ampoTepHBIX CBONCTB THAPOKCH/IA
ATIOMUHHUS U TUAPOKCH/IA ITUHKA.

Ipaxmuyeckue pabomul:

Ne 6. Ké€cTkocTh BOJIBI M1 METO/IBI €€ YCTpaHEHUSI.
Ne 7. Pemienne skcnepuMEHTaNbHBIX 3aad IO
TeMe «BaxHeHIe MeTaIbl U MX COCTUHCHIUS.
Buviuucnenus:

HaOJIIOJICHNs], JIeNaTh BBIBOJABI IO pe3yiIbTaTaM
9KCIIEPUMEHTA IPU MPOBEACHUU JabOPATOPHBIX
OIIBITOB U MPAKTUYECKUX padoT.

CrnenoBath mpaBwiaM 0e30macHOi paboThl B
1a00paTOpUX TPH HCIOJIB30BAaHUU XUMUYECKOU
MOCYJIbI U1 000PYAOBaHUSI.

[Ipon3BOaNTE BBIYUCIECHHA IO XUMHYECKHM
YPaBHEHUSM.

VY4yacTBOBaTh B COBMECTHOH paboTe B mape Win
rpyIIe.

BeicTpauBarh  pa3sBEpPHYTbIE IHUCBMEHHBIE U

YCTHBIE OTBETHI C ONOPOW Ha HMH(OpPMaLMIO U3
y4yeOHHKa M CHPAaBOYHBIX MaTepUaJIOB, IPAaMOTHO
WCIIOJIB30BaTh W3YYEHHBIN IMOHATUMHBINA amnmapar
Kypca XUMHUH




110 YPaBHEHUSIM XUMHUYECKUX peaKkUuil, eciu OauH
U3 PEareHTOB JaH B M30bITKE WM COICPIKUT
IIpUMeECH;

MacCOBOM J0JIM BBIX0JIa POAYKTA pEaKLIMU

Pa3zgen 4. Xumusa u
OKpY:KawIlas cpeaa

4.1 | XuMus 1 oOKpyKarouas cpeia 2 BemniectBa u Marepuasibl B TOBCETHEBHOM KU3HU | XapaKTepU30BaThb pOJb XUMHUH B Pa3IUYHBIX

yenoBeka. be3omnacHoe nCnoiap30BaHne BEIIECTB U | chepax  JEsITeIbHOCTH — JIFOJIeH,  OCHOBHBIC

XUMHUYECKUX peakuuid B ObiTy. IlepBas momoins | BeliecTBa U MaTepuaibl, MPUMEHSEMbIC B JKU3HU

MPU XUMHUYECKUX 0YKOTaX U OTPABIICHUSX. COBpeMeHHOro uesnoBeka. OOBACHATH YCIOBUS

XUMHUYECKOe 3arpsi3HEHUE OKpY’Karollell cpeabl | 0e30MacHOrO0  WCIOJIb30BAHUSA ~ BELIECTB |

(npenenbHas AOMYyCTUMAs XUMHUYECKUX

KOHIIEHTpalus BeulecTB. Poib XUMUU B pellieHUH | peakuuid B ObITYy. AHAIM3UPOBaTh U KPUTHUECKH

9KOJIOTMYECKUX IPoOIIeM. OLICHUBATh UHPOPMALIUIO 0 BIIUSTHUU

Xumuueckuii IKcnepumenm: POMBILUIEHHOCTH, CEJIbCKOTO XO03sIHCTBa,

Lemoncmpayuu: TpaHCIIOPTa M Jp. HA COCTOSIHME OKpY)Karolleu

N3yuenne oOpa3oB MaTepUasoB (CTEKIIO, CIIJIABBI | CPEIbI.

METaJJIOB, OJIMMEPHBIE MaTEPUaIbl) YMeTh OKa3piBaTh  NEPBYIO  TOMOIIb  TPH
XUMHUYECKHUX 05KOTaxX U OTPABIICHUSIX.
[Ipunumars ydactue B 0OCYXIEHUM MpoOsIeM
XUMHUYECKOM M HKOJOTMYECKOM HaIpaBJIE€HHOCTH,
BBICKA3bIBaTh ~ COOCTBEHHYIO  TO3MIMIO  TIO
npobiieMe M TpeIaraTh BO3MOXKHBIE MYyTH €€
pelieHus

PesepBHOE Bpems 1
OBUIEE YNCJIO YACOB I10 34

ITPOI'PAMME




HNEPEYEHb (KOAU®UKATOP) PACHPEAEJJEHHBIX II0 KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHMH K PE3YJBTATAM OCBOEHHMSI OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3BOBAHUS U
9JIEMEHTOB COAEP KAHUSA 10 XUMUN

B ¢enepanpHbiX W pervoHaNbHBIX MpoOLEAypax OIEHKM KadecTBa OOpa30BaHUS

HCIIOJIB3YCTCA

nepeueHb (KOoAUQUKATOp) paclpeAcsieHHbIX [0 KJaccaM MPOBEPSEMBIX

TpeOOBaHUIl K pe3yiapTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
o0u1ero o0pa3oBaHus U IEMEHTOB COAEPKAHUS 110 XUMHUU.

8 KJIIACC IlIpoBepsieMble TpeOOBaHHS K Ppe3yJbTATaM OCBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl

Kon [IpoBepsiemble IpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeNIbHONW IPOrpaMMbl OCHOBHOTO 00I11er0 00pa30BaHus
pe3ynbTaTa
1 ITo Teme: «IlepBoHaYaIbHBIC XUMUYECKHUE IOHITHSD)

1.1 pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKMX IIOHSATUH: aToM, MOJIEKYIa,
XUMHYECKMM DJIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, CMECh
(ogHOpOJHAs M HEOJHOPOJAHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs AaTOMHas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs. Macca, MaccoBast
JI0JI1 XMMUYECKOT0 3JIEMEHTAa B COEAMHEHHUU, MOJISIPHBIM 00bEeM, XUMHUYECKas
peakuus, KiaccupuKalys peakuii: peakliuy COeTUHEHUs, peaKIMK Pa3JIoKeHHs,
peaKIy 3aMeIICHUs, Peakuy OOMEHa, 3K30- U JHJOTEPMUYECKHE PEaKIIWH,
Ter1oBoi 3((deKT peakiuu, pacTBOp, MaccoBas AOJs BellecTBa (MPOLIEHTHAas
KOHIICHTpAIlKs) B paCTBOPE

1.2 WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX IOHATHM U IPUMEHATH
9TH MOHATHS IPU ONHMCAHUU BEIIECTB U UX NPEBPALLIEHUI

1.3 UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUJIsl COCTaBJIEHHsI (OPMYJ BELIECTB U
YpaBHEHUN XMMHUUYECKUX PeaKIui

1.4 PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHS MacChl BELIECTB, IOCTOSTHCTBA COCTABA,
ATOMHO-MOJIEKYJIIPHOIO YY€HUs, 3aKOHa ABOraapo

1.5 OIpeNIeNATh BAJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSAX

1.6 KJIaccu(pUIUpPOBaTh XUMHUECKUE peakuy (110 YUCIY U COCTaBY y4acTBYIOUIHMX B
peaKklru BEUIECTB, N0 TEIIOBOMY 3D (DEKTY)

1.7 BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB

1.8 BBIUHCIISITH MACCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTA 10 (PopMyJsie COeMHEHMS,

1.9 BBIUHCIISITh MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 IPUMEHSTh €CTECTBEHHO-HAYYHbIE METO/IbI TI03HAHUS — HAOJII0IeHNE, U3MEPEHHUE,
MOJICIUPOBaHME, SIKCIIEPUMEHT (peasibHbI M MBICJICHHBIH)

2 ITo Teme: «BaxxHennme npeIcTaBUTEIN HEOPraHNYECKUX BEIIECTB)

2.1 pacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKMX IOHSTHHA: OKCHJ, KHCJOTa,
OCHOBaHHE, COJIb

2.2 ONpEAENATh NPUHAJIEKHOCTH BEIIECTB K ONIPEAECIEHHOMY KJIAaCCy COCIMHEHUM 110
dopmynam

2.3 KJIaCCU(UIIMPOBATh HEOPraHWYECKUE BEIIECTBA

24 XapakTepu3oBaTh (OMMCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa  BEIIECTB
pPa3IMYHBIX KJIacCOB, ITOATBEP)KJAs OINHMCAHME IPUMEPAMH MOJEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX pEaKIU

2.5 IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Kade€CTBEHHOIO
COCTaBa, BO3MOXHOCTU INPOTEKaHUS XUMHUYECKHUX IPEBpAILEHUN B PA3IUUHBIX
YCIIOBHSIX

2.6 ClIeZIoBaTh TMpaBWIaM TOJb30BAHUS XMMHUYECKOH MOCYIoH U J1abopaTOpHBIM
00opy/0BaHUEM, a TaKXke MpaBuIaM o0pallleHus ¢ BelleCTBAMU B COOTBETCTBHH C
MHCTPYKLMSIMU IO BBIIOJHEHUIO




71a00paTOPHBIX XUMHUUECKUX OIBITOB IO TIOJTYYECHUIO U COOMPAHHIO ra3000pa3HbIX
BEIECTB (BOJOPO/a U KHCIOPO/a), HPUTOTOBICHHIO PACTBOPOB C ONPEIEICHHON
MacCOBOM JIOJIE PAacCTBOPEHHOI'O BEIIECTBA, IUIAHMPOBATH M  IPOBOJUTH
XMMHYECKHE SKCIIEPHUMEHTEHI 110 PacIiO3HABAHUIO PACTBOPOB IIET0YEH M KUCIIOT €
MOMOIIBIO UHAUKATOPOB (JIAKMYC, (eHOI(PTATICHH, METUIOPAHXK U APYTHE)

2.7

IIPOBOAUTH paCyYCThI 10 YPaABHCHHUIO XUMHYECKOM pPCaKIun

ITo teme: «llepmomuueckuit 3akoH u Ilepmommueckas cucremMa XMUMHYECKUX
snemenToB J[.MI. MengeneeBa. CrtpoeHue aTomMoB. XHUMHYECKass CBA3b.
OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI)

3.1

PACKpBIBATH CMBICII OCHOBHBIX XUMHUECKUX MOHATUH: AP0 aTOMA, 3JIEKTPOHHBIHI
CJIOH aToMa, aTOMHasi OpOuTallb, panyc aToMa, XUMHUYECKas CBA3b, NOJSpHAS U
HEMOoJIsIpHasi KOBAJIEHTHAs! CBSI3b, 3JEKTPOOTPULIATEIbHOCTb, HOHHAS CBSI3b, HOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/II_II/IPOBaTB XHUMHUYCCKUEC 3JICMCHTHI
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OINKCBHIBATh U XapaKTepu3oBaTh TabmmuHyro ¢opmy lleproamueckoil cucTeMbl
XMMHUYECKHX 3JEMEHTOB: pa3iInyaTh MOHATHUS «TJaBHas nmoiarpymnna (A-rpymma)»
u «nobounas noarpymnna (b-rpymma)y, «maibie» u «00JIbIINE) NEPUOIBI
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pacKpbIBaTh CMBICJI [Tepunoauueckoro 3aKOHa J.H. Menneneesa:
JIEMOHCTPUPOBATh  IMOHMMAaHUE  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XHMHYECKHUX JIEMEHTOB OT MX MoJiokeHus B [lepuoanyeckoii cucreme

3.5

COOTHOCUTh O0O0O3HAYCHHS, KOTOpble HMEITcs B Tabmuie «llepuonnueckas
cuctemMa xuMuueckux anemeHToB J[.MI. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XHMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsil
s7ipa, 00IIee YUCIIO JIEKTPOHOB U PACIIPENICIICHHIE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATEL CTCIICHDb OKHMCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONpCaACIATb BUJ XHUMHYCCKOU CBS3H (KOBaﬂeHTHaﬁ n I/IOHHaH) B HCOPraHMYCCKUX
COCIUHCHHUAX

IIpoBepsiemble 31eMEHTBHI COlePKAHUS

Kon

HpOBCpHCMHfI 9JICMCHT COACPKAHUA

1

HepBOHa‘-IaJ'IBHBIG XUMHWYCCKUC ITOHATHUA

1.1

[Ipenmer xumMun. Poiap XMMUM B )KU3HU YEJIOBEKAa. XUMHUS B CUCTEME HAYK.
Tena u BemectBa. dU3nvecKkrue CBONCTBA BEIIECTB. ATPEraTHOE COCTOSIHHUE
BEIIIECTB

1.2

[ToussiTne 0 Meromax IMO3HAHUS B XUMHUH. YHCTBIE BEIIECTBA U CMECH.
Cnioco0nI paznienieHus: cMecen

1.3

ATOMBI UM MOJIEKYJBI. XUMHUYECKHE 3JeMEHTHl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTele M COXHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE
y4€HHUe

1.4

Xumunyeckass (opmyna. BalleHTHOCTh aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHAass MONEKYIspHas Macca. MaccoBas [0JI1 XMMHYECKOTO
JJIEMEHTA B COCIUHEHUH

1.5

KonnuectBo BemectBa. Monbs. MonsipHas Macca. B3aumMocBs3b KOJIMUECTBA,
MacChl M YHCIIa CTPYKTYPHBIX €IUHUI] BellecTBa. Pacdyetsl mo ¢gopmynam
XUMHYCCKUX COe)II/IHeHI/Iﬁ

1.6

du3nyecKue U XUMHUUECKUE SBICHHS. XUMUYECKas peakius U ee MPU3HAKU.
3aKOH COXPaHEHUsI MacChl BEUIECTB. XUMUYECKHE YPABHEHUS.
Knaccudukanus XUMUYECKHUX peakiuii (COSAMHEHWs, Pa3JIoKEeHHUS,
3aMeIeHusI, 0OMeHa)




1.7

XUMHUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOM IIOCYINOH, C
npaBujaMud paboThl B Ja0OpaTOpuM MW TpUEMaMU OOpaIieHHs C
1ab0paTOpHEIM O0OpYIOBaHUEM, H3YyUYE€HHE U ONHCAHHE (PU3UIECKHUX
CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB, HAOIOJCHHE (PU3NUECKUX
(naBieHME BOCKA, TassHUE JIbJla, PACTUPAHUE caxapa B CTYIIKE, KMUIIEHHUE U
KOHJICHCALIUA BOJIbI) 1 XUMHUYECKUX (TOPEHHE CBEYH, IPOKATUBAHHE METHON
IPOBOJIOKH, B3aMMOJACUCTBHE MeJla C KUCIOTOW) SIBJICHUHN, HAOIIOJCHUE U
OMKCAaHHWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakIuil (pas3iiokeHue
caxapa, B3aUMOJIEHICTBUE CEPHOI KUCIIOTHI C XJIOPUJIOM Oapus, pa3iioKeHNe
ruapokcuaa meau (II) mpu HarpeBanuu, B3aMMOJEHCTBHE Keie3a C
pactBopom conu meau (II), u3ydeHuwe crmocoOOB pasaeneHus cMmeceidt (c
MOMOUIbI0  MarHuTa, (UIbTPOBAHUE, BbINAPUBAHHE, JAUCTUIUIALINA,
xpomarorpadus), MpoBeJeHNE OYUCTKH MMOBAPEHHOM COJIM, HAONIIOICHHE U
ONKCAaHUE pEe3yJbTaTOB MPOBEICHUS OIbITA, HILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHUsI MacChl, CO31aHUE MOJIeIeH MOJIEKYJ (IIApPOCTEPHKHEBBIX )

Baxuneimme MNPpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — anemeHT u mpocroe
BerecTBo. Haxoxnenue Kuciopoaa B npupoje, pusndeckue 1 XuMHYECKHe
cBoiicTBa (peakuuu ropenus). Oxcuasl. [lpumenenue kucnopoga. Crnoco0Obl
NOJy4eHHs KHCIOposa B JabopaTopuu M MPOMBIIIICHHOCTH. KpyroBopor
Kuciopoza B npupoje. O30H — ajutoTponHas MoAnHUKanus KHCI0poaa

22

TennoBoil 3¢dexr xuMuyeckol peakuuu, TEPMOXUMHUYECKUE ypaBHEHUS,
9K30- U SHAOTEPMHUECKHE peaKIiK. TOIINBO: Yroib U MeTaH. 3arpsi3HeHue
BO3/yXa, YCHJIEHHE TAaPHUKOBOro 3¢ deKTa, pazpylieHue 030HOBOIO CIIOsI
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Bomopoa — snemeHT M mpocroe BeniecTBo. HaxokneHnue Bomopoaa B
npupone, GU3NYECKUe U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOObI
TMMOJIYYCHMU. KwucnoTs! u com
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MOJ'IHpHLIﬁ 00beM ra3os. PacueTsl N0 XUMHYECKUM YpaBHCHHUAM

2.5

®dusnyeckue CcBolcTBa BOAbL. Boga kak pactBopuTenb. PacTBOpSL
HacelllieHHbIE M HEHACBIIEHHBIE PacTBOPHl. PacTBOPMMOCTH BEIIECTB B
BoJIe. MaccoBasi 107151 BEILIECTBA B pacTBOpe. XUMUYECKUE CBONCTBA BOJIBI.
OcHoBaHnus. Ponb pacTBOpOB B IPUPOJIE U B XKU3HH YelloBeka. KpyroBopor
BOJbI B TPHUPOJE. 3arps3HEeHHWe NPHUPOAHBIX BojA. OXpaHa W OYHCTKA
IIPUPOAHBIX BOJI

2.6

Knaccudukanust Heopranuwdeckux coenuHenuii. Oxcunpl. Knaccuduxarus
OKCHJIOB: colleoOpa3yromire (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HeconeoOpasytonire. Homenkiatypa okcnoB. @u3ndeckne U XUMHYECKHUE
cBoiicTBa okcuoB. [lonydyeHne okCuaI0B

2.7

OcnoBanus. Knaccudukanuss OCHOBaHUH: IIETOYM U HEPAaCTBOPHMBIE
ocHOBaHMs. HoMmeHknatypa ocHOBaHUW. @DU3MYECKHE MW XUMHUYECKHE
CBOMCTBA OCHOBaHuUN. [lonyyenue ocHOBaHM

2.8

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucnot. @uznyeckue u
XUMHYECKHE cBoMcTBa KUCaIOT. Pan aktuBHOocTu MeTawioB H.H. bekeroBa.
[Tony4yeHnue Kuciaot

2.9

Conu. HomeHnknatypa cosiell. @u3nueckue 1 XUMUYECKUE CBOMCTBA COJIEH.
ITonyyenue conen

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COeIMHEHUI

2.11

XWMHUYECKUH SKCHEPUMEHT: KadeCTBEHHOE OINPEIEICHUE COAECPIKAHUS
KHCJIOpO/ia B BO3yXe, MOJy4yeHHe, COOMpaHue, paclio3HaBaHUe U N3yueHHUe
CBOWCTB KHUCIJIOPO]1a, HAOIIOJCHUE B3aUMOJICHCTBUS BEILIECTB C KUCIOPOIOM
M yCIOBUS BO3HUKHOBEHUS U IIpeKpallleHusi ropeHus (moxapa),
O3HAKOMJIEHHE ¢ 00pa3laMu OKCHJIOB U ONKCAaHHE UX CBOWCTB, NOJIY4YEHUE,




coOupaHme, paclio3HaBaHWE W H3y4YCHHE CBOWCTB BoaoOpoAa (TOpeHwHe),
B3auMoOJIeicTBUE BoIopoaa ¢ okcuoMm menu (1) (Bo3MOoKHO HUCTTONb30BaHKE
BUJICOMATEPHAJIOB), HAOIIOACHHE 00PAa3IOB BEIIECTB KOJUIECTBOM | MOJIb,
UCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C  Pa3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHHE PACTBOPOB C OIPEIAEIEHHOW MacCOBOM
J0JIel pacTBOPEHHOTO BEIECTBA, B3aMMOJEHUCTBHE BOJBI C MeTallaMU
(HaTpueM U KaiuplueM) (BO3MOXHO HCIIOJIb30BAHHUE BHJICOMATEPHAIIOB),
oIpezieNieHue PacTBOPOB KHCIOT U IIEJIOYEH C MOMOUIbIO MHIUKATOPOB,
UCCIIEIOBaHNE O00pa3l0B HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKPACKH HHAWKATOPOB B PAacTBOpax KHUCIOT U
1ienoueH, n3ydeHue Bzaumoaenctusa okcunia meau (I11) ¢ pactsopom cepHoit
KHUCJIOTBI, KHCJIOT C MeTajulaMd, peakiui HeWTpalu3aluu, MOJydeHue
HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJHOIO MeETajsla JPYTHUM W3
pacTBOpa CoJid, pellieHre SKCIIEpUMEHTANIBHBIX 33/1a4 110 TeMe «BaxHeiimue
KJIACChl HEOPTAHUYECKUX COCTMHCHUI

[Tepuoaunueckuii 3axoH u [lepuoanueckas cuctemMa XUMUYECKUX SJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB. XUMHUUECKas CBsi3b. OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBbie TOMBITKH KiIacCH(UKAUN XUMHYECKHX 3JeMeHTOB. [loHsTHE 0
IpyMnIax CXOJHBIX 3J€MEHTOB (II€JI0YHbIE U LIEIIOYHO3EMEIbHbIE METAILIbI,
raJloTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIe 00pa3yloT aM(poTepHbIE
OKCH/JIbl U TUAPOKCH/IBI

3.2

Ilepnonnueckuil 3akoH. [lepuoanueckas cucreMa XMMUYECKUX JIEMEHTOB
.M. MenpgeneeBa. KoporkonepuogHas M UIMHHONEPUOAHAS (HOPMBI
Ilepnonnueckoir cucreMbl XuUMHUYEeCKHUX dieMeHToB JI.MI. Menneneesa.
[Tepuons! u rpynnsl. PU3NYECKUI CMBICH MOPSIKOBOIO HOMEpPA, HOMEPOB
IIEPUO/1a U IPYIIIBI 2JIEMEHTA
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Ctpoenue aroMoB. CoctaB aTOMHBIX siep. MI30Tonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000J0UYEeK aTOMOB TEpBbIX 20 XHWMHUUYECKHX DJIEMEHTOB
Ilepnonnueckorn  cucremsl  J.M.  MenneneeBa.  XapakTepuUCTHKA
XHMHYECKOTO 3AJIEMEHTA IO €ro MojoxeHuto B Ilepuoanueckoil cucreme
J.1. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHMHMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJLUIMYECKUX CBOMCTB IO TpyNIaM MU IMEPUOJAM.
3nauenue Ilepuoanueckoro 3axkoHa u Ilepuoanueckoit cucTemsl
XUMUYECKUX DIIEMEHTOB Ul pa3BUTUA HayKu U npaktuku. [{.11. Mennenees
— YYEHBIN U TPaXIaHUH

3.5

Xumudeckass cBsa3b. KoBajeHTHas (HOJ'ISIpHaSI 151 HCHOJ'IHpHaH) CBA3b.
3H€KTpOOTpI/IHaTeJII>HOCTB XHMHYECKHX 3JIeMeHTOB. loHHAas CBSI3b

3.6

Crenenp  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUH.
[Tporieccol okucnenus u BocctaHoBICHHUSI. OKUCIUTEIN U BOCCTAHOBUTENN

3.7

XVUMUYECKUN HKCHEPUMEHT: H3Yy4YeHHE O00paslioB BELIECTB METAUIOB U
HEMETAaJUIOB, B3aUMOJACUCTBUE TUAPOKCHIA LIUHKA C PACTBOPAMM KUCIIOT U
nieJIo4el,  MPOBEIEHHWE  ONBITOB,  WIIIOCTPUPYIOIIMX  MPUMEpPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuui  (ropeHue,  peakuuu
pa3I0XKEeHUs], COEAMHEHNUS)

9 KJIACC

ITpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEeIbHON MPOTPaMMBbI

Kon [IpoBepsieMbie TTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTarta

1

ITo Teme: «BemecTBo M XUMUYECKask PeaKIns)




1.1

pacKpbIBaTh  CMBICII ~ OCHOBHBIX ~XMMHUYECKMX IOHSATHIl:  pacTBOp,
JIEKTPOJIMUTHI, HEATEKTPOIUTHI, HJICKTPOIUTHYECKAs! TUCCOLMALINS, PEAKIIUN
HMOHHOTO OOMEHa, KaTaju3aTop, XMMHUYECKOE paBHOBEcHE, OOpaTUMBbIe H
HEoOpaTHMbIE peaklUH, OKHCIUTEIbHOBOCCTAHOBUTENBHBIE PEAKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKMCICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIINS,
aM(pOTEepHOCTh, XUMHUECKasl CBA3b (KOBAJICHTHAs, MOHHAs, METAJUINYECKas),
KPUCTAJIJIMYECKAs] PEIIETKA, CIUIaBbl, CKOPOCTh XMMHYECKON pEeaKLMU

1.2

HIUIIOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XHUMHYECKHUX MOHATHH H
IMPUMCHSATH OTU MMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh ~ yPaBHEHHUS  JJCKTPOJUTHUYCCKON  JIMCCOIMAIIMM  KHCJIOT,
HIeJI0YeH M COJICH, TIOJTHBIC M COKPAIICHHBIC YPABHEHHS PEaKIIUi HOHHOTO
oOMmeHa

1.4

PaCKpbIBATh CYUIHOCTb OKHCJINTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKHI/If/'I
MOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3TUX peaKHHfI

1.5

IIPOBOJIUTH PACyeThl 10 YPABHEHHUIO XMMUYECKON peakIuu

ITo Temam: «HeMeTanmnbsl 1 MX coeqUHEHUS» U «MeTalllbl M UX COCIUHECHUS

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIMIME W CHEHU(PUUECKHE XHUMHUYECKHE
CBOMCTBA NPOCTBIX U CIOXHBIX BEUIECTB, MOJATBEPXKAAasi OINUCAHUE
IpUMepaMu MOJIEKYJIIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX peaKluid

22

COCTAaBJIATb yYpaBHCHUS peaKHHﬁ, MMOATBCPKAAOIINX  CYHICCTBOBAHUC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMM PA3JIMIHBIX KJIIACCOB

23

IMIPOIrHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH TIPOTCKAHUA XHMHUUCCKHX HpeBpaHIeHI/Iﬁ B Pa3JIMUHBIX
YCJIOBHUSAX

24

CJIEZIOBATh MPABUIIAM TI0JIH30BAHUS XUMUYECKOH MOCYI0H 1 1a00paTOPHBIM
o0opymoBaHMEM, a TaKKe TMpaBWiaM OOpAICHHUSAC BEUIECTBAMU B
COOTBECTCTBHUU C HHCTPYKIUAMU 110 BBIITIOJTHEHHUIO Ha60paT0pHI)IX
XMMHYECKHUX OIBITOB MO MOJIYYSHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yIIeKucioro rasa)

2.5

HPOBOJUTH PEAKLIUH, TOATBEP)KIAIOIINE KAYECTBEHHBIH COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM ITYT€M XJIOPHI-, OpOMHUA-, HOIUA-,
kapOoHatr-, ¢Gocdar-, cunmkar-, cyiabdpar-, TUAPOKCHI-MOHBI, KaTHOHbI
aMMOHUS, WOHBI M3YYECHHBIX METAJUIOB, TPUCYTCTBYIONIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BELIECTB

ITo Teme: «XuMUs 1 OKpysKaromas cpear

3.1

pacKphIBaTh CMBIC OCHOBHBIX Xxumuueckux nousatuil: ITJK Bemectsa;
KOppO3Hsl METAJUIOB

32

MPUMEHSITh OCHOBHBIE OIEPAIMH MBICTUTEIHHON JAEITEIbHOCTU — aHAJN3 U
CHUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTH3alINIO, BISIBICHUE TPUYHMHHO-
CIIEICTBEHHBIX CBSI3€M — I M3YYEHHUS CBOMCTB BEIIECTB U XUMHUYECKHX
peaKkIiuii; eCTeCTBEHHO-HAy4YHbI€ METOJIbI TIO3HAHUST — HaOI0IeHHe,
M3MepeHHe, MOICTUPOBAHUE, SKCTIEPUMEHT (peasibHbII U MBICIICHHBIN)

IIpoBepsiemble 3JIEMEHTHI COICPIKAHUS

Kon [IpoBepsieMblil AIIEMEHT COJEPHKAHUS
1 BemectBo n xumnueckas peakuus. [loBropenue
1.1 Ilepuoauueckuii 3akoH. llepuoanyeckas cucremMa XMMHUYECKHUX JJIEMEHTOB

HA.N. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMUYECKUX JIEMEHTOB NEPBBIX TPEX NEPUOOB, KAJIHS, KAJIbLHS U
nux COGHHH@HI/Iﬁ B COOTBECTCTBUHA C ITOJIOKCHUEM 3JICMCHTOB B
Ilepnonnueckoi cUCTEME U CTPOCHHEM MX aTOMOB




1.2

CrpoeHnue BellecTBa: BUJbI XUMUYECKON CBS3U. THUIBI KPUCTAUIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIMYECKOU
pelIeTKH W BUAA XUMHUYECKOH cBsi3u. Kimaccuukamnuss 1 HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEKIyHAapOHas U TPUBUAIbHAS). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K PA3IMYHBIM KJIACCaM HEOPTraHUYECKHX
COEIMHEHUH, TEHETUYECKAsI CBSI3b HEOPraHUYECKUX BEUIECTB

1.3

Knaccugpukanuss XUMHUYECKHX peaKUuil MO0 pa3lW4HbIM MpU3HAKaM (110
YUCIYy M COCTaBY Y4YaCTBYIOIIMX B pPEAKUHUHM BEUIECTB, IO TEIJIOBOMY
3 eKTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMUYECKHX 3JIEMEHTOB, I10
00paTuMOCTH, o Y4aCTHIO KaTajan3aropa). DK30- u
SHJOTEPMUYECKUEPEAKIIMY, TEPMOXMMHMUYECKUE YypaBHeHudA. Ilonsatue o
CKOPOCTH XMMHUYECKOU peakluu

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [lonsarue
O TOMOTEHHBIX M TETepOTeHHBIX peakuusx. [IoHATHE O XHMHUYECKOM
paBHOBecHH. DaKkTOpBI, BAUSIONME HA CKOPOCTh XMMHUYECKOW pEakiuu U
HOJIO)KEHHE XUMHYECKOTO PABHOBECHSI

1.5

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC  PEaKIUM, JJICKTPOHHBIA  OasiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBieHUE YypaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C HMCIIOJIb30BAaHUEM METOJa
AJIEKTPOHHOTO OasiaHca

1.6

Teopus ANEKTPOIUTUYECKOM JIACCOLIMALMH. DNEKTPOIUTHI u
HE3JIEKTPOJUThl. KaTnoHbl, aHMOHBI. MeXaHW3M JIUCCOLMAIMU BEIECTB C
pa3IMYHBIMU BUAAMHU XUMUAYECKOU CBsi3U. CTeneHp aucconnannu. CUiIbHbIE
U ciabple AMEKTPOIUTHI. Peakiiun noHHOTO 0OMeHa. Y CIIOBHS MPOTEKAHMS
peakuuii MOHHOrO OOMEHa, MOJHbIE M COKpAIICHHbIE MOHHBIE YpaBHEHUS
peaknuii. CBOMCTBA KUCIIOT, OCHOBAaHUH M COJICH B CBETE MPEICTABICHUNA 00
ANEKTPOIUTUYECKON auccouuannu. KadyecTBEHHbIE pPEAKIMM HA HOHBI.
[TonsiTue o rusponnse couen

1.7

XUMHUYIeCKHit OKCIICPUMCHT:. O3HAKOMJICHUC C MOACTIAMHA KPUCTAIUITMYCCKUX
pEeLIETOK HEOpraHUYEeCKHX BEIECTB — METAJIOB M HeMeTalloB (rpadura u
aMasa), CJIOKHBIX BEIIECTB (XJIOpH/Ia HATPHS); UCCIIEI0BAaHUE 3aBUCHMOCTH
CKOPOCTH XHMMHMUYECKOW pEaKLUU OT BO3JECHCTBUS pa3IM4HBIX (DAKTOPOB;
UCCJIEIOBAaHUE JJIEKTPONPOBOJHOCTH PACTBOPOB  BEIECTB, Ipolecca
JUCCOIMALMU  KUCIIOT, Ienoded M cosiell (BO3MOXKHO HCIHOJIb30BaHUE
BUJICOMATEPHUAIIOB); MPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMIUX MpPU3HAKU
NpPOTEKaHUs peakiii HOHHOro oOMeHa (0Opa3oBaHUE OCajKa, BbIJCICHHE
raza, oOpa3oBaHUE BOJbl); ONBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil  (ropeHue,  peakuuu
pa3oKEHUs, COSJAMHEHHs); paclO3HABAaHME HEOPTaHWYECKUX BEIIECTB C
MOMOIIBIO KAUECTBEHHBIX PEaKINi Ha MOHBI; peIlIEHHE SKCITIEPUMEHTAIbHBIX
3a1a4

HewmeTannel u UX coeaMHEHUS

2.1

OOmas xapaktepuctuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue W (Qu3MUecKre CBOHCTBA
MPOCTHIX BEIIECTB — rAJIOTEHOB. XUMUYECKHE CBOMCTBA HA MPUMEPE XJIopa
(B3auMoIeHiCTBHE C METANIaMH, HEMETAJUTAMH, [IEI0YaMH ). XJIOPOBOOPO/I.
ConsiHast KHCJIOTAa, XUMHUYECKUE CBOMCTBA, IIOJy4Y€HUE, NPUMEHEHHE.
[elictBue xjopa ¥ XJIOPOBOAOPOJA HAa OpraHvM3M 4YernoBeka. BakHenmue
XJIOPUJIBI U UX HAXO0XKJICHUE B MPUPOJIE

2.2

O6mas xapakrepuctrka 31eMeHToB VIA-rpynmnbsl. OcCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu OokucieHus. CTpoeHHe U (QU3UUECKUE
CBOWCTBA MpPOCTHIX BEIIECTB — KHCIOPOJa W cCepbl. AJIOTPOIHBIE




MOIUGUKAIMM  KHCIOPOAAa U Cepbl. XHUMHUYECKHE CBOMCTBA CEpBHI.
CepoBonopoj, cTpoeHHe, PU3MUecKrue M XUMHYECKHe CBOMCTBA. OKCHIBI
Cepbl Kak IPEACTABUTENM KHUCIOTHBIX OKcHIoB. CepHas KHCIOTa,
¢u3nyeckue U XMMHUYECKHe CBOWCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KACIOT U cnenuduyeckne). XUMUYECKAE DPEAKLUH, JICKAIIUEe B OCHOBE
IPOMBIIIJICHHOTO CIOco0a MOJIydeHUsl cepHoM KuciaoThl. IlpumeHnenue.
Comn cepHOW KHCIIOTBI, KayeCTBEHHas peakuusi Ha Cylb(ar-uoH.
HaxoxneHune cepbl 1 €€ COEIMHEHNH B IPUPOJE. XUMUYECKOE 3arpsI3HEHUE
OKpYXKarolllel cpeibl COEAMHEHUSMHU CEPbI (KUCIOTHBIE JOXK U, 3arpsI3HEHUE
BO3/yXa M BOJOEMOB), CIOCOObI €r0 NPeA0TBPALLCHUS
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OO0mast xapakTepucTuka 371eMeHTOB VA-rpymibl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTEIEHU OKHCJICHHUsA. A30T, paclpOCTpaHEHUE B
npupoje, (usnyeckne W XUMHUYECKHe cBoiicTBa. KpyroBopor aszora B
npupojie. AMMHAK, ero GU3N4ecKue 1 XUMHUECKUE CBOMCTBA, TIOTYYCHUE U
npumeHenne. Conu aMMOHUS, UX (PU3MYECKHE M XUMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiiysi Ha MOHbI aMMOHUS. A30THasl KUCIIOTa,
ee TmonydcHHe, (U3MYECKME ¢ XUMHYECKHE CBOWcCTBa (oOmime Kak
NpeJCTaBUTENlsl Kiacca KHUCIOT | crenuduueckue). lcmoib3oBaHue
HUTPAaTOB M COJICHi aMMOHHS B KayecTBE MHHEPAIBHBIX YIO0OPEHUH.
XUMHUYECKOE 3arps3HCHUE OKpYKAloIIeH Cpelbl COCAMHCHHUSMH a30Ta
(KHCTIOTHBIC JIOXK]TH, 3arPsS3HEHUE BO3TyXa, TOYBBI M BOJJOEMOB)
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®dochop, ammorponHbie Moaudukanuu  Gochopa, Puznueckue u
xummudeckne cBoiictBa. Oxcuna docdopa (V) u dochopras kucimora,
¢u3nveckue W XUMHYCCKHE CBOWCTBa, TOJdydeHue. lcmoib3oBaHue
docdaroB B kKauecTBE MUHEPATBHBIX YAOOpESHUN

2.5

O6mmas xapakrepuctuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUSA. YTJIEpoA, aIOTPOIHbIE
MoaudUKaIK, pacopocTpaHeHUue B Mpupoje, hu3ndeckue U XMMHUECKUE
cBoicTtBa. Ancopbuusa. Kpyroopor yriaepoga B mpupoge. OKCHbI
yriepoja, uX (pU3NYECKUe U XUMHUYECKHE CBOWCTBA, ACHCTBUE HA YKUBBIE
OpraHM3MBbl, TOJY4YEHHE U MPUMEHEHHE. OKOJIOTUYECKHE MPOOIeMBbl,
CBsi3aHHBIE ¢ OKcHIoM yriaepoaa (IV); rumoresa rnobaibHOro MOTEIICHUS
KJIMMaTa; TMapHUKOBBIA HddexT. YrompHas KUCIOTa W €€ COJU, HX
¢u3nyeckue W XMMHUYECKHE CBOWCTBA, IOJy4Y€HHE M TPUMEHEHHE.
KauecTtBennas peakius Ha kapOoHaT-UOHBIL. Vcrionb3oBaHue kKapOOHATOB B
OBbITY, MEJIMIIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO03sICTBE

2.6

[lepBoHavanbHble TIOHATHST OO0 OPraHUYECKUX BEIIECTBaX Kak O
COEIMHEHUSX yriepoja (MeTaH, 3TaH, dTUJICH, alleTUIIEH, TAHOJ, TIUIEPHUH,
yKCcycHasi kuciora). Mx coctaB um xumuueckoe crpoeHue. [loHsTue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KUpaxX, OeIKax, yriaeBoiax — U UX poJin
B KM3HM 4YeJOBeKa. MarepuajibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COECIMHEHUN

2.7

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBONCTBA, IOJIyY€HHUE U
npuMmenenne. CoelMHEeHUs: KpeMHUs B nipupojae. O01ue npeacraBieHus 00
okcunme kpemaus (IV) wu  xpemHueBoir kuciore. CuIMKatel, UX
UCTIONIb30BaHNWE B OBITY, MEIWIIMHE, MPOMBINUICHHOCTH. BakHeiie
CTPOUTENbHBIE  MaTepualbl: KepamMHKa, CTEKJIO, IIEMEHT, O€TOH,
xkene300eToH. [IpoGieMbl 06e30MacHOTO HMCHOIB30BAHUS CTPOUTEIBHBIX
MaTepHaAJIOB B MIOBCETHEBHOM KU3HU

2.8

XUMHUECKUH SKCIIEPUMEHT: U3y4eHHEe 00pa31l0B HEOPraHUYECKUX BEIECTB,
CBOMCTB COJISIHOM KHCIJIOTBI; IIPOBEJCHUE KAaYECTBEHHBIX pEaKIUil Ha
XJIOPUA-MOHBI M HAOJIOJICHHE TPU3HAKOB HUX MPOTEKaHMs; OMBITHI,




oTpakaromue (GHU3NYECKUe M XHMUYECKHE CBONCTBA TaJOTEHOB M UX
COCTMHEHU I (BO3MOXXHO HCIIOIh30BaHUE BHJICOMATEPHAIIOB);
O3HAKOMJICHHE € 00pa3lamMH XJIOPHAOB (TaJOr€HU[OB); O3HAKOMIICHHE C
o0pa3aMu cepbl M €€ COEIMHEHMSIMU (BO3MOXHO HCIOJIb30BaHUE
BUJEOMATEpHaJOB); HaOMIOAEHHWE mporecca OOyrIMBaHUS caxapa TIOA
JieicTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTHI; U3yUYCHHE XMMUYECKUX
CBOMCTB pa30aBJICHHOM CEpPHOW KHCJIOTHI, MPOBEIACHUE KauyeCTBEHHOU
peakuuu Ha cyiab(aT-uOH M HaONIOJCHME NpPU3HAKA €€ IPOTEKaHUs;
O3HaKOMJICHHE C (PU3UUYECKUMH CBOWCTBAMM a30Ta, (ocdopa u wux
COEMHEHUH (BO3MOXXHO HCIOJB30BAaHHME BUIEOMATEPHUAIIOB), OOpa3zLamMu
a30THBIX M (ochopHBIX  ymoOpeHHi; TOJy4YeHue, coOupaHue,
pacrio3HaBaHHUE U U3y4YEHUE CBOMCTB aMMHUAaKa; MPOBEJECHNUE KaUeCTBEHHBIX
peakuuii Ha HMOH aMMOHHA U (GochaTHOH M H3YUYEHUE TNPU3HAKOB HX
IPOTEKaHMs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KHCIOTHI C
Meibio (BO3MOYKHO HCIIOJIb30BAaHUE BUCOMATEPHAIIOB); U3YYEHUE MOJeNei
KPUCTAJNINYECKUX PEIIeTOK alMasa, rpadura, QpyiepeHa; 03HaKOMIIEHHUE C
IPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHBOTA3a; IOJy4YeHHe, COOMpaHHe, paclo3HaBaHHE U
U3y4eHHE CBOMCTB YIJIEKHMCIIOIO ra3a; MpOBeACHNE KaYeCTBEHHBIX PeaKkLnit
Ha KapOOHAT- M CWJIMKAT-HOHBl U W3YYEHHE NPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHHE C NPOAYKLHMEH CHIMKATHOW NPOMBIIUIEHHOCTH; pelleHUe
OKCIEPUMEHTAIBHBIX 33/7a4 M0 TeMe «BakHeWmme HeMeTauibl U WX
COEMHEHUS

MeTanibsl U1 UX COSAMHEHUS

3.1

OO61as XxapakTepuCcTUKa XMMUUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux mnoisiokeHus B llepuonnyeckoil cucteMe XMMHUYECKUX d1eMeHToB JI.M.
MenneneeBa u crpoeHust aroMoB. CTpoeHue MeTaioB. Mertanueckas
CBSA3b U METAJUIMYECKAs KPUCTAJUIMUECKAsl peIIeTKa. DJIEKTPOXUMHUYECKUN
Pl HAIPSDKEHUN METaJIOB
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dusnueckue M XHUMHUYECKHE CBoiicTBa MeramuioB. OOmme crnocoOsl
noJjiyueHus: MetayyioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE CIIOCOOBI
3aIUTHI UX OT Koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHHMA, OpoH3a) U
UX IPUMEHEHHE B OBITY M IPOMBIIIIEHHOCTH
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[[{enounble MeTaIbL: HOJOKEeHUE B [leproanueckoil cucteMe XuMUYECKHX
snementoB JI.MI. MenzaeneeBa; CTpOEHHME HX aTOMOB; HAXO0XKJICHUE B
npupoje. dPusznueckue W XMMHUYECKHE CBOWCTBA (Ha MpUMEpe HaTpus U
KZU'II/I?[). OKCI/I}II)I 158 FI/IILPOKCI/II[BI HanI/ISI 1 KaJusl. HpI/IMeHeHl/Ie ICJIOYHBIX
METAJJIOB M UX COeTUHEHHI

3.4

[[lenoyHo3eMeNnbHbIE METAUIBI MarHuii ©W  KajbllUi: TIOJIOKEHHE B
Ilepuoguueckoit cucreme xumuyeckux dneMeHtoB J[.M. Menneneena;
CTPOEHHE UX aTOMOB; HaX0XJACHUE B Npupoae. PU3NYECKUE U XUMUYECKHE
CBOMCTBAa MarHus W Kajbllus. BakHeWmne coequHeHUs KanbIus (OKCHU],
TUAPOKCHU, coiin). KecTKOCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUs!

3.5

AmoMuHuii: mnonoxenue B llepuoanueckoil cucTeMe  XMMHUYECKHX
anemenToB J[.MI. MenzaeneeBa; cTpoeHue aTtoMa; HaXOXJICHHE B MPUPOJE.
dusnueckue U XMMUYECKHe CBOICTBA amoMUHUS. AM(OTEpHBIe CBOMCTBA
OKCHaa U THAPOKCU A AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepnonnueckoid cUCTeEME XUMHUYECKUX 3JIEMEHTOB
J.N. MeHnneneeBa; CTpO€HHE aToMa; HaXOXKJIeHUe B npupoje. dusnueckue
U XMMHYECKHEe CBOMCTBA *kene3a. OKCHIbI, TUAPOKCUIBI 1 conn xene3a (1)
u xxenesa (I1I), ux cocras, cBOMCTBa U MOTyUYeHHE




3.7

XVUMUYECKUN OSKCIEPUMEHT: O3HAKOMJICHHE C o00pasllaMu METAIOB U
CIUIaBOB, UX (PU3MYECKUMHU CBOWCTBAMHM; W3YUYEHHUE PE3yIbTATOB KOPPO3IUH
METaJUIOB (BO3MOXKHO HCIOJB30BAHUE BUCOMATEPHAJIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHUS OKCHJAa KaJbllUd W HATPUs C BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); HCCIIEOBAHNE CBOMCTB KECTKOW BOJIBI;
nporecca TOPEHHUs JKelne3a B KHCIOpoAe (BO3MOXKHO HCIIOIB30BaHUE
BUJICOMATEPHAJIOB); TPHU3HAKOB IMPOTEKAHMSI KAYSCTBEHHBIX PEAKIMA Ha
WOHBI (MarHus, KaJbIMs, allOMUHUSA, UHKA, xkene3a (II) u xemesa (III),
meau (II); HaOmroeHWe W ONMCAaHUE IMPOILECCOB OKPAIIMBAHUS TIAMEHU

MOHaMH HaTpHus, KaJIust u KaJIbIHs (BO3MOXXHO
UCTIOJIb30BAaHUEBUICOMATEPUAIIOB); HCCIIEOBaHNE aM(pOTEPHBIX CBONCTB
THJIPOKCUAA AJIFOMUHUS u T'HJIPOKCUAA LIUHKA; peleHue

SKCIICPUMCHTAJIBHBIX 3aJa4 II0 TEMC «Baxneilmme MeTalIbl M HX
COCOAUHECHUA»

XHUMHS ¥ OKpYXKarolas cpena

4.1

Hosrlie MaT€purajibl U TCXHOJIOI'UH. BCI_HCCTBa U MaTC€pHaJIbl B HOBCGHHGBHOﬁ
JKU3HH YeaoBeKa. XUMUS U 300pPOBLE. be3omacHoe MCI0Ib30BaHUE BEIICCTB
Hn XUMHNYCCKUX peaKHI/Iﬁ B 6BITy. HepBa;I moMomb Ipru XUMHYCCKHUX OKOrax
N OTPABJICHUAX

4.2

OCHOBBI  3KOJIOTMYECKON TIpaMOTHOCTH. XHMHYECKOE 3arps3HEHUe
okpyxaromet cpenbl IIJIK. Ponb XvmMuM B pEmIEHHH 3KOJIOTMYECKUX
npo6usieM. [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (Yrojb, IPUPOIHBIN Ia3,
HE()Th), MPOJTYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH

4.3

XVUMUYECKUN OSKCIEPUMEHT: H3ydeHHe OoOpa3loB MaTepHaloB (CTEKJIO,
CIUIaBbl METAJIOB, IOJUMEPHBIE MATEPUAJIbI)

IHEPEYEHb (KOAH®UKATOP) HPOBEPAEMBIX TPEBOBAHUH K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOW IMPOIPAMMABI
OCHOBHOI'O OBHIEI'O OBPA30OBAHMA U 3JEMEHTOB COIEPKAHUA 110

XUMHNHU

Jlyig mpoBeieHrs OCHOBHOI'O TOCYAApCTBEHHOrO 3K3aMeHa o xumuu (manee — OI'D mo
XMMHH) HCTIONIB3YeTCs IepeyeHb (KoaudukaTtop) MpoBepsieMblX TpeOOBaHMH K pe3yibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHONM MPOrpaMMBI OCHOBHOTO 001Iero oOpa3oBaHHS U
HJIEMEHTOB CO/IEPIKAHUSL.

IIpoBepsiembie Ha OI'D no XuMHUN TPeGOBAHUSA K pe3yJbTaTaM O0CBOEHHSI OCHOBHOIA
0o0pa3oBaTeIbHON MPOIPAMMbI OCHOBHOI0 00111er0 00pa3oBaHusi

Kon
IPOBEPSIEMOTO
TpebOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yabTaTaM 0a30BOTO YPOBHS
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

O TI03HABAa€MOCTU SIBJIGHMW TPUPOJbI, TIOHUMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XHMMYECKOH HAayKH Kak OO0JIACTH COBPEMEHHOTIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyJabTyphl M MPaKTHUECKOH
JIeSITebHOCTH YeJIOBEKa B YCIOBHSX COBPEMEHHOT'O OOIECTBa; MOHUMaHKE
MECTa XMMUU CPEIA IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAYYHBIX METOJaX IIO3HaHWs, B TOM YHCIE HKCIEPUMEHTaIbHBIX U
TEOPETHYECKUX METOJaX UCCIETOBAHUS BEIIECTB U U3YUCHUS XUMUYCCKUX
peaKIuii; yMEHUE UCIIOIb30BATh MOJICTH JIJIsl OOBSICHEHUSI CTPOCHHSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax npodeccHOHATHLHON IEATETHPHOCTH, CBSI3aHHBIX C XUMHUEH WU
COBPEMEHHBIMH  TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha  JOCTHIKCHHSIX




XUMHUYECKON HAayKH, UYTO MO3BOJIUT O0YYAIOUIMMCSI pacCMaTpUBaTh XUMUIO
Kak cdepy cBoed Oymymel mpodecCHOHABHON ACSITEIBPHOCTA U CHeNaTh
OCO3HAHHBII BBHIOOP XUMHH KaK MPOQHIEHOTO IpeaAMeTa MPH Mepexoje Ha
YPOBEHb CpeJHEro o011ero 00pa3oBaHus

BianeHue cucteMoil XMMUYECKMX 3HAHUM U YMEHHE NPUMEHATH CUCTEMY
XUMHUYECKHX 3HaHUM, KOTOpasl BKJIIOYAET:

2.1

BOKHEUIIINE XUMUYECKUE MTOHATHUS: XUMUUYECKHUM 3JIEMEHT, aTOM, MOJICKYJIa,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJIHAS W HEOJHOPOJHAS
CMECh, OTHOCHUTEIIbHBbIE aTOMHAasi M MOJEKYJIsIpHAash MacChl, KOJMYECTBO
BEIIECTBa, MOJIb, MOJISIpHAs Macca, MOJSIPHbIA O00BEM, OKCHJ, KUCJIOTa,
OCHOBaHHUE, COJIb (CpelHss), XMMUYECKasipeaKklusi, Peakluid COCIUHEHUS,
peaKuu Pas3IoKEeHUs, PeakUu 3aMelICHUs], peakiuu oOMeHa, TEIIOBOU
ekt peakmuu, SK30M IHIOTCPMUYECKUE DPEAKIMH, PAaCTBOP, MaccoBas
JIOJIsS XUMHYECKOT'0 JIEMEHTa B COSIMHEHUHU, MAaCcCOBas JI0JI U MPOLIEHTHAs
KOHIIGHTpallMs BEIIECTBA B PacTBOpE, SAPO aTroMa, SJICKTPOHHBIM CION
aToMa, aTroMHas oOpOWTalb, paguyc aToMa, BaJIEHTHOCTb, CTENEHb
OKHCJICHUS, XUMUYECKasi CBSA3b, AJIEKTPOOTPHUIATEIBHOCTb, MOJSpHAs U
HENoJISIpHasi KOBaJICHTHasl CBsI3b, MOHHAs CBSI3b, METAJIMYECKasl CBS3b,
KpUCTAaJUITMYECKasi  pemierka  (aToMHas, HOHHAs,  METaJUTU4YecKas,
MOJIEKYJSIpHAsi), HMOH, KaTUOH, AaHWOH, OJEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAs ~ JHUCCOLMALMS,  pPEaKIMd  HOHHOTO  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peaxuuu, OKHUCIIUTEIh u
BOCCTAHOBUTEJb, OKUCJIICHUE U BOCCTAHOBJICHHE, DJIEKTPOJIU3, XUMHUECKOE
paBHOBecHEe, OOpaTUMbIE U HeOOpaTHUMbIE pPeaKlMU, CKOPOCTh XUMHUYECKON
peakuuu, karamuszarop, [1JIK, koppo3ust meTamioB, CIIaBbl

22

OCHOBOIIOJIATAIOIIME  3aKOHbI ~XHMHH: 3aKOH COXpPaHEHHUS  MAaccChl,
nepuoanueckuii 3akoH .M. MeHnaeneeBa, 3aKOH INOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaJIpO
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TCOPHUU XUMHU: aTOMHO-MOJICKYJIAAPHAA TCOPHA, TCOPUA BHGKTpOHHTquCKOﬁ
Jucconuanuum

Brnagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIICH:

3.1

YMEHHE MPaBUJIBHO HCIIONIb30BaTh U3YUEHHBIE BEIIECTBA W MaTepHalbl (B
TOM 4YHCJI€ MUHEpaJbHBbIC YIOOPEHUS, METAIBI M CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOIHBIX UCTOYHUKOB YTIEBOAOPOAOB (YIJisl, TPUPOTHOTO
rasza, HeQ)Tu) B OBITY, CEJTLCKOM XO3SIMCTBE, HA MMPOU3BOJICTBE U MIOHUMAHHE
3HAUEHUS KUPOB, OCIKOB, YIIEBOJIOB Ui OpraHHW3Ma 4eloBeKa; yMEHHe
MIPOTHO3UPOBATH BIUSHHUE BEMIECTB U XUMUYECKUX MTPOILIECCOB HA OPTaHHU3M
YeJIOBEKAa M OKPYKAIOLIYIO IPUPOJIHYIO CPEeNY

3.2

YMCHUEC UHTCTPUPOBATb XUMHUUYCCKUEC 3HAHUA CO 3BHAHUAMU APYTUX y‘I€6HBIX
peaAMCTOB
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HaJIMYMe OIbITa paboThl C Pa3IMYHBIMM HMCTOYHMKAMU HH(POPMALUU 10
XUMUM  (HayyHass W HAy4YHO-NIOMYJsIpHas  JMTepaTypa, CIOBapH,
CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BfIIECTBax, HX
MMPEBPAlICHUAX U HNPAKTUYICCKOM NMPUMCHCHUN U YMCHUC HUCIIOJIB30BATH CC
JJI pCIICHU A yqe6HO—H03HaBaTeHBHBIX 3aga4

Bnangenue ocHOBaMM MOHSATUHWHOIO almapara U CHUMBOJMYECKOrO S3bIKA
XUMHUU JJI1 COCTaBJIEHUsT (POPMYJT HEOPTraHWYECKUX BEIIECTB, YPaBHECHUM
XUMUYECKUX peaKIui; ocHOBaMH xuMuuyeckoid HomeHkiaTypel (IUPAC u
TPUBUAIBHON)

VYMenue oObSICHATh CBSA3b IOJIOKECHHS 3JIEMCHTA B HepHOHHqCCKOﬁ CHUCTEMC
C YU CJIOBBIMHU XaPAKTCPUCTUKAMU CTPOCHHA aTOMOB XUMHYCCKUX 3JICMCHTOB




(coctraB u 3apsan szapa, oOIIee YHCIO SJIEKTPOHOB), pacIpenesieHueM
3JIEKTPOHOB IO PHEPTETUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOI0B,
KaJIHs U KJIbLUS

6 [IpencraBieHne O NEPUOAMYECKON 3aBUCHUMOCTH CBOMCTB XUMHYECKHX
AJIEMEHTOB (pauyc aToMa, JIEKTPOOTPULIATEIIBHOCTB ), TPOCTHIX U CIOKHBIX
BEIIECTB OT IMOJIOKEHUSI 3JIeMeHTOB B [lepuoanueckoil cucreme (B Majbix
MepPHO/Iax U TIIABHBIX MOJArPYNIax) U 3JEKTPOHHOTO CTPOEHUS aToMa
7 YMeHue KiaccupuIimpoBaTh:
7.1 XUMUYECKHUE JIEMEHTBI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHUUYECKHE PEAKIIUI
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTENEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA
8.2 BUJI XUMUYECKOM CBSI3U U TUI KPUCTALUTUYECKON CTPYKTYPHI B COCTMHEHUSIX
8.3 XapakTep Cpeiibl B BOAHBIX pPacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUM)
8.4 OKHCIIUTENh U BOCCTAHOBHUTEIIb
9 YMeHue xapaktepu3oBath (pU3nueckre U XMMUYECKHUEe CBOMCTBRA:
9.1 MPOCTHIX BEHIECTB (KHUCIOPOJ, 030H, BOAOPOJ, TpaduT, animas, KpEeMHHH,
azoT, gocdop, cepa, XJI0Op, HATPHL, KAIUN, MATHUN, KaJIbIUil, aTIOMUHUH,
JKEJe30)
9.2 CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAacTBOPOB (BO/Ja, aMMHAK,
XJIOPOBOAOPOJI, CEPOBOJIOPOA, OKCUIBI U TUAPOKCUIbl MeTamioB [ — ITA
rpynn, antomunus, meau (II), nunka, sxenesa (11 u I1l), okcnaer yrinepona (11
u IV), xpemnus (IV), azora u pocdopa (Il u V), cepsl (IV u VI), ceprucras,
CepHasi, a30THCTasl, a30THAas, pochopHasi, yroibHasl, KpeMHUEBAs KHCIOTA U
HX COJIN)
9.3 MIPOTHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT
UX COCTaBa M CTPOCHUS, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT HX
CBOMCTB, BO3MOXXHOCTh TIPOTEKAHUS XMMHYECKHUX TIPEBpalCHUN B
pa3IMYHBIX YCIOBHIX
10 YMeHHe cOCTaBIsATh MOJIEKYJISIPHbIE U MOHHBIE YPAaBHEHUS PEaKIIUii, B TOM
quClIe:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBAa M3YYEHHBIX KJIAccOB (TpyI)
HEOPraHWYECKUX BEIECTB
10.4 MOATBEPKIAIOIIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUIMHU
11 YMeHue BIYUCIATh (IPOBOAUTH PAcUeThl):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEHIECTB, MaCCOBYIO
JTOJIFO XUMHYECKOTO 2JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCcy, 00beM ra3oB
11.4 M0 YPaBHEHUSM XUMHUYECKHX PEaKIMi U HAXOAWTh KOJHYECTBO BEIECTBA,
00bEM U MacCy peareHTOB WU MPOTYKTOB PEAKITUN
12 Brnagenwne (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJaMH HAY4YHOTO TMO3HaHus (HaOmoaeHue, H3MEpeHue,
AKCTIEPUMEHT, MOJICTUPOBAHUE) TPH HM3YYCHHH BEUIECTB M XUMHYECKUX
SBIICHUH; yMEHHE CPOpPMYyIUPOBATH MPOOJIEMY M TPEIJIOKHUTH IYTH €e
pereHus
12.2 0e30macHOi paboThl C XUMUYECKUMH BEIIECTBAMU, XUMHUECKON TOCYI0H 1

71a00paTOPHBIM 000PYIOBaHHEM




12.3

npaBuiIaMyd 0€30MacHOro OOpaIleHusl C BEIIECTBAMHU, UCIOJIb3YEMBIMU B
NIOBCEHEBHOM KM3HM, INpaBWIaMHU IOBEJIEHHS B ILENAX COepexeHUs
370pOBb M OKPYXKAIOIIEW NPUPOAHOM Cpelbl; IIOHMMaHHE Bpeaa
(omacHOCTH) BO3JEMCTBUS HA )KUBbIE OPraHU3MbI OIPEEICHHBIX BEILECTB,
CII0COO0B YMEHBILIEHUS U PEJOTBPAIICHUS X BPEJHOIO BO3ICHCTBUS
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Hanynaue IMPAKTUYCCKUX HABBIKOB IIIAHUPOBAHHA MW OCYHICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

H3y4YCHUC KU OIIMCAHUC (bI/ISI/I‘IeCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUE C
(1)PI31/I‘-IGCKI/IMI/I U XUMHWYCCKHUMU ABJICHUAMU, OIBITBHI, HWIUIIOCTPUPYIOIIHC
IMPU3HAKH ITIPOTCKAHUA XUMHUYCCKUX peaKI_[I/Iﬁ

13.2

M3y4eHHe coco00B pasJieeHus cMecel

13.3

IMOJIYYCHHUE KHCJIOpOJa U HU3YUYCHHE €ro CBOﬁCTB; IIOJIY4€HHUE BOAOpOJa U
HU3YUCHHUC CTIo CBOfICTB; MOJIYYCHHEC YTJICKHUCIIOIO rasa U HU3YUYCHHC CTro
CBOﬁCTB; IMOJIYYCHHNEC aMMHaKa U NU3Y4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB  C  OINPEIACICHHOM  MAacCOBOM  JOJIEH
PAcTBOPEHHOI'0 BEILECTBA

13.5

MPUMEHEHNE UHIMKATOPOB (JJaKkMyca, MeTUIIopanka u peHondranenna) ans
oTnpezieNIeHus] XapaKkTepa Cpelibl B pacTBOpPaxX KUCIOT U HIeNIouen

13.6

HCCIICIOBAHNE M OMMMCAHHE CBOMCTB HCOPraHMYCCKUX BCIICCTB PA3JIMYHBIX
KJIaCCOB;, H3Y4YCHUC B3aMMOJCHCTBUS KHCIIOT C MCTajlllaMHd, OKCHIaAMH
MCTAJJIOB, PAaCTBOPHUMBIMU W HCPACTBOPUMBIMU OCHOBAHUAMH, COJIAMU,
MMOJIY4YCHHE HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOIo Mcrajjia
ApyrumMm M3 pacTtBOpa COJIM; HCCICIOBAHUC aM(bOTepHLIX CBOMCTB
TUAPOKCU 0B aJIFOMHUHUA Y TUHKA

13.7

pPEHICHUC OJOKCIICPUMCHTAJIBHBIX 3add4 II0 TEMaM: «OCHOBHBIE KJaCCHI
HCOPTaHUYCCKUX COCHHHGHHﬁ)); ((9JI€KTpOJII/ITI/I‘-IeCKaH JUCCOLINAILIHU),
«Baxkneiniye HeMeTallIbl U UX COCANHCHUA, «Baxxneiimuye MeTamibl U UX
COCOAUHCHUA»

13.8

XMMHYECKHE HSKCIEPHUMEHTHI, WUTIOCTPUPYIOIIME IPU3HAKU TPOTEKAHUS
peaxIuii HOHHOTO 0OMEeHa; Ka4eCTBEHHBIE PEAaKIIMU Ha MPHUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPax MOHBI: XJIOPUA-, OPOMHJI-, HOIU-, CyIbdaT-, pocdart-,
KapOOHAT-, CHJIMKAT-aHHUOHBI, THUIPOKCHI-UOHBI, KaTHOHBI aMMOHUH,
MarHusl, KaJbIl¥s, ATFOMUHUS, kKenesa (2+) u xxenesa (3+), meau (2+), IIMHKA
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VYmMmenue:

14.1

MMPpEaACTaBJIATb PE3YJIbTATHL 9KCIICPUMCHTA B (I)OpMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/III U BBIABJATH OMIIMPUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh CBA3M MEXIy peallbHO HaOII0JaeMbIMH XHMHUYECKUMU
ABJICHUSMU M IPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHPE,
00BSACHATh IPUYMHBI MHOTOOOPa3Hsl BEIIECTB

Hepeqeﬂb IJIEMEHTOB COACPKaAaHUS, IIPOBEPACMBIX HA OCHOBHOM IroCy1apCTBEHHOM
IK3aMCHE 110 XUMHUH

Kon [IpoBepsieMBbIil 2JIEMEHT COAECPKAHUS
1 IlepBoHavaIbHbIE XUMUYECKUE MTOHSATHUS

1.1 UucTeie BemecTBa U cMecu. CiocoObl pa3ielieHus: cMecei

1.2 ATOMBI U MOJEKYNIbl. XUMHYECKUE 3JeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie 1 CII0KHBIEC BEIIECTBA.

1.3 Xumuyeckasi (opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX DSJIEMEHTOB.
CTeneHs OKUCIIEHUS

1.4 3aKOH NOCTOSHCTBa cocTaBa BemiecTB. OTHOCHTENbHas aTOMHas Macca.

OTtHOCHUTEILHAS MOJICKYJIApHad Macca. Maccosas J0JI1 XHUMHYECKOI'O
9JICMCHTa B COCIMHCHUU




1.5

KomuuectBo BemectBa. Mosb. MonspHas macca. MoJsipHbIA 00beM ra3oB.
B3anMocBA3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA

1.6

Ddu3znyecKrue U XUMHUYCCKHUE IBJICHUSI. X UMHYISCKas pCaKknud 1 €€ IMPU3HaAKH.
3aKoH COXpPAaHCHUA MaCChbl BEICCTB. Xumudeckue YPAaBHCHUS

Ilepunonnueckuii 3akoH u Ilepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnueckuil 3axoH. [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
H.N. Menneneesa. [leproasl u rpynmbl. @U3UUECKUA CMBICIT MOPSIKOBOIO
HOMEpa, HOMEPOB NIEPHOJAa U IPYNIIbI JJIEMEHTA
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Ctpoenne aroMoB. CoctaB aTOMHBIX siep. MI30Tonbl. DnekTpoHsl. CTpoeHue
QJIGKTPOHHBIX 000JI0UYEK aToMOB TepBBIX 20 XUMHYECKHX SJIEMEHTOB
Ilepuonuueckoii cucremsl /.. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHHUU CBOICTB XMMHYECKHMX 3JIEMEHTOB IE€PBBIX
Tpex NEePUOOB, Kanus, KaJbIUs (paguyca aTOMOB,
JIEKTPOOTPULIATEILHOCTH, METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB) U
UX COCJUHEHHH B COOTBETCTBUU C IMOJIOKEHHEM DJEMEHTOB B
[Tepuoanueckoii cucTeMe U CTPOEHHEM UX aTOMOB

CTpOCHI/IC BCIICCTBA

3.1

Xumuyeckasi cBs3b. KoBaneHTHas (MmOJsipHAas W HEMOJspHAs) CBS3b.
DIEKTPOOTPULIATEILHOCTh  XMMHUUYECKUX JJIEMEHTOB. oOHHasi  CBS3b.
MerTannnueckas CBA3b

3.2

Tumnel KpUCTAUNIMYECKUX pEHIETOK (aTOMHas, MOHHAs, METaJUTN4YecKasi),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT TUIIA KPUCTAIUIMUYECKOMN PEIIETKH U BUA
XAMHUYECKOU CBA3U

Baxueiinine MMpCACTAaBUTCIIM HCOPIraHMYCCKUX BCHICCTB. Hemerannel u ux
coeauHEHMS. MeTaibl U MX COCTUHCHUS

4.1

Knaccugukaius 1 HOMEHKIIATYypa HEOPTaHUYECKUX COCITUHCHHUN: OKCHUIOB
(comeobpasyrormiue: OCHOBHBIE, KHCJIOTHBIE, amM(pOoTepHBIC) u
Hecosieo0pa3yrollre; OCHOBaHUH (IIETI0YM M HEPACTBOPHMBIC OCHOBAHUS),
KHACIOT (KUCJIOPOJACONEpKAIME W OECKHCIOPOIHBIE, OIHOOCHOBHBIC W
MHOTOOCHOBHBIE); COJIeH (CPEeTHUX U KHCIBIX)

4.2

®u3nyeckue M XUMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-HEMETAIIIOB:
BOJIOPOJIa, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

®u3nyecKue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTHSI,
HaTpus,  Kalhsg, MarHusd W KaJblMs,  QJIIOMUHHA,  JKele3a.
ONEKTPOXUMHUYECKUH Psiji HAPSHDKEHUH METaJIJIOB

4.4

Odusnueckue ©W  XMUMHUYECKHE CBOWCTBA  BOJOPOIHBIX  COCIMHEHUI
HEMETAJIOB: XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHAKA

4.5

®uznyeckue 1 XMUMHUYECKHE CBOWCTBA OKCUA0B HeMeTaiioB: cepsl (IV, VI),
azota (I, IV, V), docdopa (III, V), yrnepona (II, 1V), kpemuus (IV).
[ToryueHne OKCHJIOB HEMETAIIIOB

4.6

Xumuueckue cBoiicTBa okcuaoB: metaimioB IA — IIIA rpynn, nuHka, Mmeau
(IT) u xene3a (11, III). [TonydyeHne OKCUAOB METAIIIIOB

4.7

XUMHUECKUE CBOWCTBA OCHOBAaHMH M aM(OTEpHBIX THUAPOKCHIOB (Ha
npuMepe TuAPOKCUIOB aTIOMUHUS, JKene3a, HuHKa). [lonydeHnne ocHoBaHUM
U aM(OTEpHBIX TMJIPOKCHIOB

4.8

O6mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CepOBOZIOPOAHOM, CEPHUCTOM, CepHOIl, a30THOM, (hochopHOIl, KpeMHUEBOH,
yrosibHON. Oco0ble XMMUYECKHE CBOWCTBAa KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM KHCIOT. [lonyyeHne Kucior

4.9

OO06me XMMHYECKHE CBOMCTBA cpenHux cosel. [lomydenue coneit




4.10

[Monyuenue, cobupanue, pacro3HaBaHue BOJOPOJA, KHCIOPOIa, aMMHUAKa,
YIJIEKUCIIOTO Ta3a B JabopaTopuu

4.11

Ilonmyyenue amMmuaka, CEpHOM M a30THOM KHUCJIOT B IPOMBIIIJICHHOCTH.
OO6mme cnocoObl MOTYYEHUS METAJLIOB

4.12

I'eneTnueckas CBI3b MCKAY KiIaCCaMM HCOPraHUYICCKUX COCI[I/IHGHI/Iﬁ

Xumudeckue pCaKuu

5.1

Knaccugpukamuss XUMHUYECKHUX pPEAKUUH IO pa3Iu4YHBIM IPHU3HAKaM: 10
YUCIly U COCTaBy YYaCTBYIOUIMX B PEAKLHUHM BEILECTB, II0 TEIUIOBOMY
3 eKTy, 0 U3MEHEHHUIO CTENCHEeH OKUCICHHSI XMMUYECKHUX 3JICMEHTOB

5.2

TemtoBoil 3pPexT XUMUYECKON peakluu, TEPMOXHUMHUUYECKHUE YpaBHEHUS.
DK30- U SHIOTEPMUYECKUE peakUU. TepMOXUMHUYECKUE YPABHEHMSI

5.3

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu. Oxucnurenu u
BoccTraHoBuTenu. [Ipornecchl okucaeHus 1 BOCCTaHOBIEHUS. DJIEKTPOHHBbIIH
0aaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIIUU
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Teopust  SAEKTPONIUTHYECKOW  Jauccoruanuu.  KaTWOHBI,  aHHUOHBI.
DNEeKTPONMUTHl U HEAIEKTPONUThl. CHlIbHBIE U CcJa0ble 3JIEKTPOJUTHI.
CreneHp OUCCOLUALINN

5.5

Peakmii noHHOTO OOMEHa. Y CIIOBUS TPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MIOJIHBIE U COKPAIlICHHbIE HOHHBIE YPABHEHUS PEaKlUi

XHMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IOBCEIHEBHOM XM3HM 4elloBeka. besomacHoe
UCTIOJIb30BaHUE BEUIECTB U XMMUYECKHUX PEAKIHi B J1a00OpaTopuu U OBITY.
IlepBas MoMOILb IPU XUMUYECKUX 03KOraX U OTPABJICHUX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYXKaromed cpeabl (KUCIOTHBIE TOXKIH,
3arpsi3HEHNE TTOYBBI, BO3/1yXa U BOJJOEMOB), CIIOCOOBI €ro MPEI0TBPALICHHS
[Ipenenbnas monycrumas xkoHueHtpamnus BemiectB (I1IK). Ponp xumuu B
pEIIEHUH SKOJOTMYECKHX MpolieM. YcuieHHe MNapHUKOBOTO 3¢dekTa,
pa3pylLieHHe 030HOBOIO CII0s

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpeMHHUS U UX COSAMHEHUM
B OBITY, METUIIMHE, TPOMBIIICHHOCTH M CEIIbCKOM X03s1icTBe. [I[puMenenue
METaJUIOB U CIUIABOB (CTajb, YyryH, AIOPATIOMMHUNA, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH HX coeauHeHuil. [loHsTHE O KOppO3UHM METAIUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHl X OT KOPPO3UHU

6.4

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB (yroib, MPUPOAHBIN ra3, HedTh),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHble TOHSATHS 00 OpPraHWYecKHMX BEIIECTBaX Kak O
COCTMHEHUSIX yriepoja (MEeTaH, 3TaH, STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCycHas KUcnoTa). [loHsaTre 0 OMONIOTHYECKH BaXKHBIX BEIIECTBAX: KHUPaX,
OesKkax, yriieBoJaXx — M UX POJIH B )KM3HU YEJIOBEKA

PacuerTsr:

7.1

1o hopMyaM XUMHYECKUX COSTUHEHUN

7.2

MacCChbI (MaCCOBOﬁ) A0JIM paCTBOPCHHOI'O BCIICCTBA B paACTBOPC

7.3

M0 XUMHNYCCKUM YPABHCHUAM
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