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BBenenue

OcHoBoI1 17151 pazpaboTku paboyelt mporpaMmbl IO XUMHHU IS 8-9 KIIaCCOB MOCTYKUJIU:
1 ®enepanbHblii TOCYJApPCTBEHHBINM 00pa30BaTENbHBIN CTaHAAPT CPEIHEro OOIIETro

obpazoBanus (PI'OC COO), yTBep:KI€HHbIN

[Tpukazom MunucrepcTBa npocsenieHus Poccuiickoit @eaepamnuu ot 12.08.2022 Ne 732
«O BHeceHUU U3MEHEHUI B (peiepaibHblii rocyJapCTBEHHBIN 00pa30BaTelIbHbIN CTaHAAPT
cpenHero oo1ero oopa3oBaHusi, YTBEPKACHHbINA MpHUKa3oM MuHUCTEPCTBA 00pa30BaHuUs
u Hayku Poccutickoit ®enepanmu ot 17 mast 2012r.Ne413» (3apeructpuponan 12.09.2022
Ne 70034)

@denepalibHbIl  TOCYIapCTBEHHBI 00pa30BaTEIbHBIA CTaHJAPT OCHOBHOIO OOIIETro
oOpazoBanus (OPI'OC OOO), yreepxkaeHHsblil [Tpukazom MuHHCTEpCTBa NPOCBEIEHUS
Poccuiickoit ®enepannu ot 31.05.2021 N 287 (pen. ot 18.07.2022) "OO yTBEepKICHUN
(dbenepanbHOrO0 TOCYJIapCTBEHHOTO OOpa30BaTEILHOIO CTaHJIapTa OCHOBHOTO OOIIETO
obpazoBanus" (3apeructpupoBano B Muntocte Poccuu 05.07.2021 N 64101)

@denepanbHblii TOCYJApCTBEHHBIM 00pa30BaTEeNbHBIA CTAaHAAPT HAYAJIBHOIO OOIIEro
oOpazoBanust (OPI'OC OOO), yreepxkaeHHsblil [Tpukazom MuHHCTEpCcTBa NPOCBELICHUS
Poccutickon @enepanuu ot 31.05.2021 No 286

"OO yTBepkaeHUU (eaepaibHOTO TOCYJIapCTBEHHOTO O0pa30BaTEILHOTO CTaHAApPTa
HavyaJbHOIO 00111ero 00pa3zoBanus"

(3apeructpuponan 05.07.2021 Ne 64100)

2 IlpumepHas mporpaMma OCHOBHOTO OOITIEro 00pa3oBaHus 10 XMMUH (0a30BbIil ypOBEHB ).
(Xumus. EcrectBo3nanue. Coaepxanue oopazoBanusa: COOpHUK HOPMATUBHO-TIPABOBBIX
JOKYMEHTOB M METOJMYEeCKUX maTtepuasnioB. — M.: Benrtana — I'pad, 2007. — 192 c. —
(coBpeMeHHOE 00pa30BaHuE)).

3 Asrtopckas nporpamma O. C. I'abpuensna, A. B. Kynuosoii. [Iporpamma ocHOBHOTO
oO1mero odbpaszoBanus no xumuu. 8—9 knaccsl. M: Jlpoda, 2015 r.

4 TpeboBanus oOpazoBarenbHoil mporpaMmmbl OO0 MKOY COIII n. Buuésmuna.

Ha n3yuenue npeamera orBoautcs 2 yaca B Hepemo (34 yu. Henenu) — 68 yacos 3a
yueOHsIii roa. B 8 u 9 knaccax.

O01mas xapakTepucTUKa y4e0HOr0 nmpeaMeTa «XuMUsD)
Bknang ydeOHoro mnpenmera «XuMus» B JOCTHKEHHUE II€JIe OCHOBHOTO OOIIEro



oOpa3oBaHust OOYCJIOBJIEH BO MHOTOM 3HAaY€HHWEM XWMHYECKOW HAYKH B TO3HAHUHU
3aKOHOB MPUPOJIbI, B PA3BUTUU MTPOU3BOAUTEIILHBIX CHJI OOIIECTBA U CO3/IJAaHUN HOBOM
0a3bl MaTepu- aTbHOU KYJIbTYPHI .

XUMHS KaK DJIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK PacIpoCTpaHuia CBOE BIUSHUE HA
BCE 00JacTH 4YeJIOBEYECKOI0 CYIIECTBOBAaHMUS, 3ajjajia HOBOE BUJIEHHWE MHpa, cTaja
HEOTHEMJIEMbIM KOMIIOHEHTOM MUPOBOM KYJIBTYPbl, HEOOXOJUMBIM YCIOBHEM >KU3HU
OOIIECTBA: 3HAHUE XUMHH CIIYXKUT OCHOBOM Jisi (POpMUPOBAHUS MHPOBO33PEHUS
4eJI0BeKa, ero MPeACTABICHHUN 0 MaTEpUAIbHOM €IUHCTBE MUPA; BAXKHYIO POJIb UTPAIOT
dbopmupyemMble XUMHUEH TMPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX HDHEPTUU M 00
HBOJIIOLIMM BEIIECTB B NPHUPOJAE; COBPEMEHHAs XUMUS HaIlpaBJi€eHA HA pELICHHUE
TII00ABHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YE€JIOBEUECTBA — CHIPHEBOM, YHEPTETH-
YECKOM, MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPAHEHUS .

B ycnoBusx BO3pacTaroUIero 3HAYEHHUS XMMHUHU B >KM3HM OOILECTBA CYHIECTBEHHO
MOBBICHJIACh POJIb XUMUYECKOI0 00pa3oBaHus . B miane conuanu3anuy OHO SIBISIETCS
OJIHUM W3 YCJIOBUM (OPMHUPOBAHUSA HMHTEIUIEKTa JIMYHOCTH M TapMOHUYHOIO €€
pa3BUTHS .

CoBpeMEHHOMY YEJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOAMMBI [JIi MPUOOPETEHUS
OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIIONIETO YBEPEHHO TPYIUTHCA B COLUYME H
OTBETCTBEHHO YYacTBOBaTh B MHOT0OOpa3HOM >KU3HU OOIIECTBA, JJII OCO3HAHUS
BAKHOCTH PAa3yMHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO M 3I0POBBIO APYTUX, K
OKpYKaroUIed NPUPOJHON Cpeae, Il TPAMOTHOTO TOBEAECHHUS MPU HUCTIOJIb30BAHUU
Pa3TUYHBIX MAaTEPHAIOB ¥ XUMHYECKUX BEIICCTB B MTOBCETHEBHOM KU3HH .
XuMu4eckoe o0pa3oBaHUE B OCHOBHOM IIKOJIE SBJISIETCS 0a30BBIM IO OTHOIICHUIO K
CUCTEME OOIIEr0o XMMUYECKOro oOpa3oBaHus . [103TOMy Ha COOTBETCTBYIOIIEM €My
YPOBHE OHO peaM3yeT MPUCYIIHE OOIIEMYy XMMHUYECKOMY OOpa30oBaHUIO KIFOUEBbHIE
IIEHHOCTH, KOTO- PbIE€ OTPAXKalOT rOCyAapCTBEHHBIE, OOIECTBEHHBIC U WHIUBUIYalb-
HbIE TIOTPEOHOCTH . DTUM OMNpEACNSAeTCS CYIIHOCTh OOIIeil cTpaTeruu oOydeHUs,
BOCITUTAHUS U PA3BUTUS O0YUAIOIIUXCS CPEICTBAMH YIEOHOTO mpeaMeTa « XUMUsD .
N3yuenne npenmera: 1) cnocoOCTBYET peann3alui BO3MOKHOCTEH JIJIsi CaMOPa3BUTHS
U (OPMUPOBAHUS KYJIBTYPHI JIMYHOCTH, €€ 00I1eil U (yHKIIMOHATHHOU TPAaMOTHOCTH;
2) BHOCUT BKJaJd B (OPMHPOBAHUE MBINIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH
MOJPOCTKOB, HABBIKOB HX CaMOCTOSITEIbHOW Y4YEOHOW MESITeNbHOCTH, JKCIIepH-
MEHTAJbHBIX U HCCIEOBATEIBCKUX YMEHHI, HEOOXOIMMBIX KaK B IOBCEIHEBHOMN
JKWU3HU, TaK U B TPO(PECCHOHATBLHON IeATebHOCTH;

3) 3HAKOMUT CO CreUn(PUKOI HAYYHOTO MBILIJICHUS, 3aKJIaIbIBACT

OCHOBBI 1IE€JIOCTHOTO B3IJI[la HA EAMHCTBO MPUPOJABI U YEJOBEKa, SIB- JIAETCS
OTBETCTBEHHBIM JTanioM B (OPMHPOBAHWN €CTECTBCHHO-HAYYHOH T'PaMOTHOCTH
MOAPOCTKOB; 4) CMocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTEeCTBEHHO-HAYYHbIM 3HAaHMSAM, K TMPUPOJE, K UYEJIIOBEKY, BHOCHUT CBOM BKJIaa B
AKOJIOTHUYECKOE 00pa30BaHUE MIKOJbHUKOB .

Ha3BanHble HampaBieHHs B OOyYEHHH XUMHUHU OOECIIEUUBAIOTCA CHEIMPUKON
CONICpKaHUSI TPEIMETa, KOTOPBIA SBISETCA TMEAAarorudyeckd  aJanTHPOBAHHBIM
OTpak€eHUEM 0a30BOIl HAYKM XHUMHH HA ONPEIETEHHOM 3Tare €€ pa3BUTHS .

Kypc xumMuu OCHOBHOM MIKOJIbI OPUEHTUPOBAH HA OCBOCHHE OOYUYaIOIIMMHUCS OCHOB
HEOPTaHWYECKON XUMUU U HEKOTOPBIX MOHSATUN U CBEACHUIN 00 OTIEIBHBIX 00BEKTaX
OPraHUYEeCKON XUMUH .

CrtpykTypa cojepkanus npeamera chopmMupoBaHa Ha OCHOBE CH- CTEMHOTO MOAX0Aa



K ero uzydyenuto . ConepkaHue CKJIaIbIBa€TCA U3 CUCTEMBI MOHATHA O XMMUYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI 0 XUMUUECKOHM peakuuu . O0e 3TH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHBI I10 IPUHLUITY ITOCJIEI0BATEIBHOTO PAa3BUTUS 3HAHUM HA
OCHOBE TEOPETUYECKUX IPEACTABICHUN Pa3HOIO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
YYEHHMsI KaK OCHOBBI BCETO €CTECTBO3HaHUsA, ypoBHs [lepnoanueckoro 3axona [ . U .
MenzeneeBa Kak OCHOBHOT'O 3aKOHA XMMHUH, YYEHHUS O CTPOCHUN aTOMa U XUMUYECKON
CBSI3U, TIPEJCTABICHUN 00 3JEKTPOIUTUYECKON JUCCOLUAIMM BELIECTB B PACTBOPAX .
Teopernyeckne 3HaHMUS PACCMATPUBAIOTCS HA OCHOBE ADMIIMPUYECKHU ITOJTYYEHHBIX U
OCMBICJIEHHBIX (paKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYrOMY,
BBIMOJHSS (YHK- UM OOBSCHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3-
MO>KHOCTEW MPAKTUYECKOIO MPUMEHEHUS U TTOJIYUEHUS U3Y4aeMbIX BELIECTB .

Takast opranu3anus coaepx)aHus Kypca CIOCOOCTBYET MPEICTaB- JIEHUI0 XUMUYECKON
COCTAaBJIIIOIIEH HAYYHOM KapTUHBI MHUpPA B JIOTMKE €€ CUCTEMHOW Ipuponbl . Tem
caMbIM 00€CIIeYMBAETCA BO3MOKHOCTh (DOPMUPOBAHMS Y 00YUAOIIUXCS HEHHOCTHOTO
OTHOUIEHUS K HAyYHOMY 3HAaHHUIO U METOJAaM IO3HaHUs B Hayke . BaxxHO Takxke 3a-
METUTh, YTO OCBOEHHUE COAEPKAaHUS Kypca NMPOUCXOAUT C IPHUBJICUCHUEM 3HAHUU W3
paHee M3Yy4YeHHBIX KypcoB: «Okpyxaroumii mup», «buomorunsa . 5—7 kiacce» u
«®Dusuka . 7 Knacey .

Hean u3yyeHus y4eOHOTO MpeaMeTa «XuMHUD)

K HanpaBieHHIO NEpPBOCTENEHHOW 3HAYMMOCTH MPU pealu3aluud 00pa3oBaTEIbHBIX

byHKuMi npeamera «XUMHUS» TPAIUUUOHHO OTHOCAT (POPMHPOBAHHE 3HAHUI OCHOB

XUMUYECKOM HAyKu Kak OOJAaCTH COBPEMEHHOIO0 €CTECTBO3HAHUS, NMPAKTUYECKON

JeSATEIbHOCTH YEJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpHI . 3a]a- ya

IpeMETa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XMMUYECKUX 3HAHMN — BaKHEHIIMX

(akToOB, MOHATUN, 3aKOHOB U TEOPETHUECKHUX IOJOKEHUU, JOCTYINHBIX O00O0OIIEHUIt

MHUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAYKH, 3HAaHUI 0 HAYYHBIX METOaX N3YUEHUS

BELIECTB U XMMUYECKUX pEeaKklui, a Takke B (OPMUPOBAHUU U PA3BUTHH YMEHUH U

CIOCOOOB  JIEATENbHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHMEM, HaONIOJICHHEM U

IPOBEJCHUEM XUMHYECKOIO HKCIEPUMEHTa, COONIOJCHHEM IIpaBUJl O€30MacHOrO

oOpallleHus C BEIIeCTBaMU B MIO- BCEAHEBHON KU3HHU .

Hapsay ¢ 3Tium 1enu u3ydeHus npeaMeTa B porpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI

C Y4ETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOIO 00111er0 00pa3oBanus . Ceroans

B 00pa30BaHUM 0COO0 3HAUMMOMN MPU3HAETCSA HANPABIEHHOCTh OOYUYEHHS Ha pa3BUTHE

U CaMOpa3BUTUE JIMYHOCTH, (OPMUpOBAHUE €€ HMHTEIJIEKTa W OOLIEH KYyJIbTYpHI .

OOydeHre YMEHHWIO YUHUThCS U MPOJOJDKATh CBOE 00pa30- BaHUE CaMOCTOSITEIILHO

CTAHOBUTCS OJIHOM M3 BaKHEUIINX (PYHK- [ YUYEOHBIX TIPEIMETOB .

B cBA3u ¢ 2TUM Ipu U3y4YEHUHM IIpeaAMETa B OCHOBHOM IIKOJIE JOMHUHHUPYIOILEE

3HaYEHUE MPUOOPENH TaKHE 11U, KaK:

1. dopmupoBaHre  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY IMPHU- HATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIO- IIUMCS YCIOBUSM JKU3HH;

2. HANpPaBIIEHHOCTh OOYYEHHS HA CHUCTEMATHYECKOE MPHOOIICHHE YdYalluxcs K
CaMOCTOSTEJIbHOM MO3HABATEIbHOM AESATENbHOCTH, HAYYHBIM METOAAaM MO3HAHUS,
(bopMHPYIOIITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

3. obecrieyeHne yCaOBHM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YYaIOIIMMUCS OMBITA
pPa3HOOOpPa3HON NEATENbHOCTH, NMO3HAHUS U CMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB



(KJTIOUEBBIX KOMIIETEHIIMH), UMEIOIIUX YHUBEPCAIBbHOE 3HAUYCHUE I Pa3INuHbIX
BUJIOB JICATEIBHOCTH;

4. dhopMupoBaHHe YMEHHUI OOBSICHATH U OIICHUBATH SBJICHHUS OKPY- KAIOIIEro MUpa Ha
OCHOBAHUU 3HAHW U OIBITA, MOJIYUYEHHBIX [TPH U3YYECHUU XUMHUH;

5. ¢opmupoBaHue y OOy4alOMIMXCS TYMaHUCTHYECKMX OTHOIICHHH, MOHUMAaHUSA
[ICHHOCTH XUMHYECKUX 3HAHUU IS BBIPAOOTKH KOJIOTMYECKH I1es1eco00pa3Horo
MOBEJICHUA B OBITY M TPYAOBOM JESATEIBHOCTH B LENAX COXPAHEHUS CBOETO
3[I0POBbSI U OKPY>Kalo- IIEH MPUPOTHON CPebl;

6. pasBuTHE MOTHUBALMM K OOYYEHHUIO, CIHOCOOHOCTEM K CaMOKOHTPO- JIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOGHHS OOIIEUETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiisi U Ha- MpaBIE€HHOCTH JalbHEHUIIEro
0o0yueHus .

MecTo y4eOHOro npeamMera «XUMHsS» B Y4eOHOM ILIaHe

B cucreme ob6mero oOpa3oBaHus «XUMHs» IMpHU3HAHa 00s3aTelb- HbIM Y4E€OHBIM
IpeIMETOM, KOTOPBI BXOJUT B COCTaB IpeaMeTHON o0nacTu «EcTecTBEeHHO-HayUHbIE
IPEAMETBD .

VY4eOHbIM I7IaHOM Ha €€ N3y4eHHe OTBeIeHO 136 yueOHbIX Yya- COB — 10 2 4 B HEJIEIIO
B 8 1 9 Kj1accax COOTBETCTBEHHO .

JUig KaXkZ10ro Kilacca HpeayCMOTPEHO PE3EpBHOE yueOHOE BpeMs, KOTOPOE MOXKET
ObITh  HCIIOJB30BAHO Yy4YaCTHUKaMU 00Opa3oBaTENbHOTO Ipolecca B LEAX
(dbopMHpOBaHUS BapUATUBHOM COCTABISIOIIECH COJEpKaHUS KOHKPETHOW pabdoueid
nporpammsl . [Ipu 3ToM oOs3aTenbHas (MHBapHaHTHAs) YaCTh COJAEPKAHMS IIPEIMETa,
yCTa- HOBJIEHHAas MPUMEPHON paboueld mporpaMMoi, U BpeMs, OTBOJMMOE Ha €€
U3Y4YEHUE, T0JKHBI OBITh COXPAHEHBI MOJTHOCTHIO .

B cTpyktype nmpumepHoi paboueid mporpaMMbl HApsAIy C MOSCHUTEIBHOM 3alHCKOM
BBIJICTIEHBI CIIEAYIOIINE PA3IEIBI:

- IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS YUEOHOTO MpeaAMeTa « XUMHUSD) — JIUYHOCTHBIE,
MeTaIpeAMETHBIE, IPEIMETHBIE;

- coJiep)KaHue y4eOHOTO TIpeIMeTa « XUMUsD TI0 To/1aM 00yUYeHUSs;

- IPUMEPHOE TEMATHYECKOE TUIAHUPOBAHUE, B KOTOPOM JIETAJIU3UPOBAHO COJEPIKAHME
KQ)KJI0M KOHKPETHOM TE€MBI, YKa3aHbl KOJIM- YECTBO YaCOB, OTBOAUMBIX HA €€ U3yUEHUE,
¥ OCHOBHBIC BUJBI YUEOHOH NEATENbHOCTH yY€HHKa, (OpMUPYEMbIE MPH HU3YUCHHUH
TE€MbI, MPUBEIEH NEpPEUeHb IEMOHCTPALMW, BBIMOJHSAEMbBIX YUHMTENIEM, U MepeYeHb
PEKOMEHIyeMbIX J1a0OpPaTOPHBIX ONBITOB M MPAKTUUYECKUX pPabOT, BBIMOIHIEMBIX
y4YalMucs .

Conep:xxanue y4eOHOIo nmpeamera
BBenenue. IleppoHauaibHble XUMUYECKHE MOHATHS (8 YacoB)

[IpenMer XUMHHM, METOABI TMO3HAHUS B XUMHUHU: HAONIOJEHUE, HKCIEPUMEHT,
MozenupoBaHue. VCTOUHWMKM XUMHUYECKONM HHQOpMAIMK, €€ TMOJIy4YeHHe, aHalu3 U
IIPEICTABIICHUE €TO PE3YJIbTATOB.

[ToHsiTHEe O XUMUYECKOM JIEMEHTE U (popMax €ro CyIeCTBOBAHUS: CBOOOTHBIX aTOMaXx,
MIPOCTBIX U CJIOKHBIX BEIIECTBAX

[IpeBpatienus BeniectB. OTIMYNE XUMHUUECKUX PEAKIHUMA OT (PU3HUUECKUX SIBICHUM.



Pounb xumMu# B )KU3HU YenoBeka. XeMopumus u xemopoous.

Kpatkue cBeieHus 13 UCTOPUU BOSHUKHOBEHUS U pa3BUTHsI XUMuUU. [lepuo anxumum.
[Tonsatue o dumocopckom kamue. Xumuss B XVI B. PazButue xummm Ha Pycu. Poib
OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUH XUMUYECKON Hayku — paboTel M. B. JlomoHOCOBa, A.
M. bytneposa, /1. 1. Menaeneena.

XuMHuecKasi CUMBOJIMKA. 3HAKW XHWMHUYECKHX DJIEMEHTOB M IPOUCXOXKJEHUE HX
Ha3BaHU. Xumudeckue popmyibl. UHaEKCh U KOG UIIMEHTHI.

OTHOcHTENbHBIE AaTOMHAas MW MOJEKyJsipHas Maccbl. Pacuer waccoBoil aoiu
XUMHUYECKOTO 3JIeMEeHTa 1o (GopMyJie BEIIeCTBa.

[lepronnueckas cucrtemMa xumuuyeckux 3neMeHToB /. 1. Menneneesa, ee cTpykrypa:
MaJjibie ¥ OOJIBIITNE TIEPUOIBI, TPYIIBI M IOATPYIIIHI (TJIaBHAs U mobouHas). [lepuonnueckast
CHCTEeMa KaK CIpaBOYHOE MOcoOue AJis MOTyueHUsI CBECHUM O XUMUYECKUX IEMEHTaX.

PacyerHbie 3adavaun
1. HaXO)KIIeHI/IG OTHOCHUTEJIbHOM MOHGKYHHpHOﬁ MacCChI BCIICCTBA I10 €TI0 XUMHYECKOM

dbopmyite.
2. Bpramcienue MaccoBOM JTOIM XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE 110 €ro (hopmyIie.

JlemoHcTpanuu

1. Monenu (mapoctepxkHeBbie U CTroapTa bpurie6a) pa3auaHbIX IPOCTHIX M CIIOXKHBIX
BEIIECTB.

2. Komnexnus CTeKISTHHOW XUMUYECKOHN MOCY/IBI.

3. Komnexmusi MaTepraaoB ¥ U3CIHA HA OCHOBE ATFOMUHUS.

4. B3aumojelicTBUE MpaMopa C KUCJIOTON U TOMYTHEHUE U3BECTKOBOM BOJIBI.

JlabopaTopHbIe ONbITHI

1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAIMICCKUX BEIIECTB M pACTBOPOB.

2. CpaBHEHHE CKOpPOCTH WCIIApEHUsI BOJbI, OJEKOJIOHA M JTHJIOBOTO CIHUpPTA C
buabTpOBaTBEHOM OyMaru.

IpakTnueckasi padora Ne 1
«IIpaBunia TexHUKH O€30MacHOCTH TMpuU paboTe B XUMHUYECKOM KaOWHETe.
JlabopaTopHoe 00opyOBaHKE U OOpaIlIEHUE C HUM.

Tema 1. ATOMBI XMUMH4Y€CKHMX 3JIEMEHTOB (9 4acoB)

AToMmbl Kak ¢opma CyIIECTBOBAHUSI XUMUUYECKUX AJIeMeHTOB. OCHOBHBIEC CBEJACHUS O
CTpOCHUHU aTOMOB. JlokazaTenbCTBa CIOKHOCTH CTpoeHusi atomoB. OmnbiTel Pesepdopna.
[InanerapHas MOAEnb CTPOCHUS aTOMa.

CocTtaB aTOMHBIX SiAEp: NPOTOHBI M HEUTpPOHBI. OTHOCHUTENBHAs aTOMHAs Macca.
B3anMocCBs3b OHATUI «IIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHAS ATOMHASI Maccay.

M3MeHeHHe dmClIa TPOTOHOB B sApe aTromMa - 00pa30BaHHE HOBBIX XHMHUYCCKUX
AJIEMEHTOB.

M3meHeHune dncina HEUTPOHOB B siipe aTroma - obpazoBaHue U30TONoB. COBpeMEHHOE
ONPEAECICHUE MOHATHS «XUMHYECKHM 3JeMEHT». M30Tombl Kak pPa3HOBHUIHOCTH aTOMOB
OJIHOI'O XMMHUUYECKOTO 3JIEMEHTA.

OnekTponbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEW aTOMOB XMMUYECKUX 3JIEMEHTOB MaJIbIX
nepuonoB nepuoanyeckoun cucremol [l. M. MenpeneeBa. IloHsAtne 0 3aBEpIIEHHOM U



HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (3HEPreTUUeCKOM YPOBHE).

[lepuonuueckast cucrema xumudeckux sneMmeHtoB JI. M. MengeneeBa u cTtpoeHue
aTOMOB: (U3MYECKUN CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMEpa TpYMIbl, HOMEpa
nepuoa.

M3meHeHue ynca 37eKTPOHOB Ha BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO
aJieMeHTa - 00pa30BaHUE MOJIOKUTENBHBIX U OTPUIIATENIbHBIX HOHOB. MloHBI, 00pa3oBaHHbIE
aToMaMd  METa/NIOB W  HeMeTauioB. [IpUYMHBI  HM3MEHEHHUS  METAUIMYECKUX |
HEMETaJUIMYECKUX CBOMCTB B MEPUOIAX U TpyMIax.

OOpazoBanue OuHapHBIX coenuHeHui. [loHsTHE 00 wWOHHON cBs3H. (CXeMbl
00pa3oBaHUsI HOHHOU CBSI3H.

B3anMopeiicTBue aToMOB XHMHYECKHX JJIEMEHTOB-HEMETAZIOB MEXIy COOOW -
0o0pa3oBaHUE [JIBYXaTOMHBIX MOJIEKYJl MpPOCThIX BemlecTB. KoBajeHTHas HemoJspHas
XUMUYECKas CBS3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYJIBI.

B3auMmopeiicTBue aTroMOB XHMHUYECKHX JJIEMEHTOB-HEMETAIJIOB MEXIy COOOW -
oOpa3zoBaHue OMHAPHBIX COCIMHEHUI HEMETAJIIOB.

DneKTpooTpuuaTenbHOCTh. [lOHATHE O KOBal€HTHOW MOJSApHOUN CBA3u. [loHATHE O
BAJICHTHOCTH KaK CBONCTBE AaTOMOB OOpa30BBIBaTh KOBAJEHTHBIE XUMHUYECKHE CBS3H.
Cocranenue hopmya OMHAPHBIX COSAMHEHUH MO BAJIGHTHOCTH.

B3auMmopeiicTBue aroMOB XMMHUYECKHX DJEMEHTOB-METAUIOB MEXIy co0oi -
00pa3oBaHKE METAUINYECKUX KpucTauioB. [loHsATHE O METAIIMUECKOMN CBSI3U.

JleMoHCTpauumn
Mopgenn aToMOB XUMHUUYECKUX HjieMeHTOB. llepuomuueckass cucteMa XUMHUYECKUX
anemeHToB [l. 1. MeHaeneena.

JlabopaTopHbIe ONBITHI
3. MoaenupoBaHue MpHUHIIUIA ICHCTBUI CKAaHUPYIOIIETO MUKPOCKOTIA.
4. VzroroBneHue Mojesniell OMHAPHBIX COSTUHEHUM.
5. O3HaKOMJIEHUE C KOJIICKIMSIMU METAILIOB.

Tema 2. IIpocTbie BemecTBa (7 4acoB)

[TonoxkeHne METAIUIOB M HEMETAUIOB B MNEPUOAUYECKON CUCTEME XHUMHYECKHX
anemeHToB /. M. MeHnneneeBa. BaxHenuine NpoCTbIe BEMIECTBA - METAJUIBL: KEJE30,
ATIOMUHUH, KaJIBIIUI, MarHui, HaTpul, kanuid. O0mue puznueckue CBOMCTBA METAJLIOB.

BakHeiiline mpocThie BEIECTBA-HEMETAJUIbI, 0Opa30BaHHbIE aTOMaMHU KHUCJIOPOAA,
BOJZIOpO/IA, a30Ta, cepbl, Pocdopa, yriepona. Mojekynbl MNPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOPOJIa, KHCJIOPOJA, a30Ta, FAJIOT€HOB.

OTHOCHUTENBbHAS. MOJIEKYJISIpHAS Macca.

CrocoOHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB K 00Pa30BAHUIO HECKOJIBKUX MPOCTBIX
BEIIIECTB — aJUIOTPONUA. AJUIOTpOmHBIe MoauduKanmuu Kuciaopoaa, (ochopa u omona.
Meramnueckie ¥ HEMETAUIMYECKHME CBOMCTBA MPOCTHIX BewecTB. OTHOCHTEIBHOCTh
JEJIEHHS] MPOCTBIX BELIECTB HA METAJUIbl 1 HEMETAILIBI.

Yucno Asoranpo. Konnuectso BemecrBa. Moiss. MossipHas macca.

Mounsipablii 00beM ra3000pa3HbIX BeliecTB. KpaTHble eTMHUIBI KOJTUYECTBA BEIlIeCTBA
— MWUIUMOJIb YW KWJIOMOJb, MUJUIMMOJISIDHAS M KAJOMOJISIPHAsE MacChl BELIECTBA,
MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIN 00beMbl Ta3000pa3HbIX BEIIECTB.



Pacuetnl ¢ MCHoab30BaHMEM MOHSITHH «KOJHUUYECTBO BCIICCTBa», «MOJISIPHAA MacCCay,
((MOH}IpHBIﬁ 00BeM ra3oB», «IIOCTOsSHHAasdA ABOI‘&IIpO».

PacuyerHbIe 3a1aun
1. BrruucneHune MOJIIpPHON MacChl BEIIECTB 10 XUMUYECKUM (popMyiam.
2. Pacuersl ¢ UCHOJBb30BAHUEM MOHSITUN «KOJWYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIA 00BEM Ta30BY, «IIOCTOSIHHAST ABOTAIPO».

HNemoncrpanuu. [lonydenne o3zoHa. OOpas3ipl 0€JI0ro M Ceporo oyioBa, OEIoro u
KpacHoro Qocdopa. HekoTopsle MeTamibl 1 HEMETALIbl KOJIMYECTBOM BemlecTBa | MOJIb.
Mogpenb MOISIpHOTO 00beMa ra3000pa3HBIX BEIICCTB.

JlabopaTopHbIe ONBITHI
6. O3HaKOMJIEHHE C KOJUIEKIHUSIMHU HEMETAILIOB.
7. O3HaKOMJIEHUE C KOJUIEKIHMSIMU OKCHJIOB.

Tema 3 . CoennHeHUs1 XUMHYECKHUX 3JIeMeHTOB (14 yacoB)

Crenenb okucienusi. CpaBHEHUE CTEIIEHU OKUCIIEHUS U BAJICHTHOCTH.

OmnpeneneHue CTENEHU OKUCIICHUS 3JIEMEHTOB 110 XUMUYECKON (hopmysie COeMHEHUS.
Cocranenue hopmya OMHAPHBIX COEAMHEHUH, OO CIOCO0 X HA3bIBAHUS.

bunapHbie coeIMHEHUS] METAJIJIOB U HEMETAJIJIOB: OKCHUIbI, XJIOPUIBI, CYyJIb(MUIBI U JIP.
Cocrapnenue ux Gopmyi.

buHapHble COeIMHEHNS] HEMETAJUIOB: OKCUbI, JIETYUYHE BOJOPOJHBIE COCAUHEHUS, UX
coctaB. lIpencraBurenn OKCHUIOB: BOJAA, YIVIEKUCIBIA Ta3 W HErameHass W3BECTb.
[IpencraBuTenu neTy4nx BOJOPOJAHBIX COCIMHEHUMN: XJIOPOBOIOPOA U aMMHUAK.

OcHOBaHMs, UX COCTaB M Ha3BaHUA. PaCTBOpUMOCTh OCHOBAHHUI B BOJIE.

Tabnuua pacTBOPUMOCTH THAPOKCHUIIOB W colield B Boje. IlpencraBurenu menoyeit:
TUAPOKCUIBI HATPHUS, Kanus U Kanblus. [IoHATHE O KAYECTBEHHBIX PEAKIIMIX.

Nunukartopsl. U3MeHEHHE OKpAaCKM HHAUKATOPOB B LIEIIOYHOM CpEJIE.

Kucnotsl, ux coctaB u HazBaHus. Knaccuduxamnus kuciot. [IpeacrtaBurenu KUCIOT:
cepHasi, consHas W a3oTHasd. lloHatue o mkane kucinorHoctd — wmkana-pH. M3menenue
OKpPAaCKHU UHAUKATOPOB B KUCIIOTHOU CpeJE.

Conu KaKk MpOU3BOIHBIE KUCJIOT U OCHOBaHUWH. X cocTaB u Ha3BaHMUS.

PactBopumocTs cosielr B Bojze. [lpeacraButenu coseit: XJIOpu HaTpus, KapOOHAT U
dbocdart xanpus.

AMop(dHBIE ¥ KPUCTATUTMYECKUE BEIIECTBA.

MexMonekyIsapHble B3aMMOACHUCTBUS. THUMBI KPUCTAIIMYECKUX PEIIETOK: HOHHAS,
aTOMHasi, MOJICKYJISIpHasT U METaJUIMYeCKas. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT THUIIOB
KPUCTAJUTMYECKUX PEIIETOK. BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOCHMSI.
3aKOH MOCTOSIHCTBA COCTAaBA JIJI BELIECTB MOJIEKYJISIPHOTO CTPOCHMUSI.

Uucteie BemecTBa U cMecu. [Ipumepsl KUAKUX, TBEPIbIX U Ta3000pa3HBIX CMECEH.
CBoiicTBa YHCTHIX BeleCcTB U cMeced. x coctaB. MaccoBasi u oObeMHast 101 KOMIIOHEHTa
cMecH. Pacu€Tsl, CBSI3aHHBIE C KCTIOJIB30BAHUEM TOHSTUS 0014

PacuerHble 3agaun
1. Pacyer maccoBOU U 00BEMHOM JI0JI€Hl KOMITOHEHTOB CMECH BEIIECTB.
2. BblunciieHMe MaccoBOM JOJIM BEIIECTBA B PACTBOPE IO M3BECTHOM Macce



PACTBOPCHHOI'O BEIICCTBA U MACCC PACTBOPUTCIIA.

3. BrruncieHne mMacchl pPacTBOPACMOIrO BCUICCTBA U PACTBOPHUTCIIA, HCO6XOIII/IMI>IX JJI1
IMPUTOTOBJICHUA OHpCI[CJ'IGHHOﬁ MacCCbl pacTBOpa C W3BECTHOM MAaCCOBOU I[OJIGIZ
PaCTBOPCHHOI'O BCUICCTBA.

JemoncTpamuu. OOpasibl OKCHUJIOB, KHCIOT, OCHOBaHMM U cojed. Mojenu
KPUCTAIMYECKUX PEIICTOK XJIOpUAa HaTpus, aimasza, okcuaa yriepoaa (1V). Kucnorno-
IIEJIOYHBIE HWHJUKATOPBI, M3MEHEHUE OKPACKM B PA3IMYHBIX Cpeaax. YHHUBEPCAIbHBIN
VHJIMKATOP U U3MEHEHHE €r0 OKPACKHU B PA3JIMYHBIX CpEAax.

JlaGopaTopHbie ONBITHI.

8. O3HaKOMJIEHHE CO CBOMCTBAMH aMMHaKa.

9. KauecTBeHHBIEC peakIuy Ha YTIICKUCIIBIN Ta3.

10.  Omnpenenenue pH pactBopoB kuciotsl. lllenoun u BogsbI.

11.  Omnpenenenue pH pacTBOPOB JIMMOHHOTO U SI0JI0YHOTO COKOB Ha Cpe3€ TIIO0B.

12.  O3HAKOMJIEHUE C KOJUIEKIUSIMH COJIEH.

13. O3HAKOMJIEHHE C KOJUIEKIHMEW BELIECTB C PAa3HbIM THUIIOM KPUCTAIMYECKOU
pemeTku. M3roroBieHue Mojenei, Kpuctamdeckux pemietok [Ipakruueckas padbora No2
«OuuncTKa 3arpsa3HeHHO moBapeHHo# conu» [Ipaktuueckas padorta Ne3 «IIpuroroBieHue
pacTBOpa ¢ ONPEACICHHON MacCOBOM J0JIEd paCTBOPEHHOI'O BEUIECTBA»

14.  O3HakoMJIeHHE ¢ 00pa3laMy TOPHOUN MOPOIBI.

Tema 4. U3meHeHus1, npoucxoasiiue ¢ semecrsamu (11 yacos)

[ToHsiTHE SIBIEHNI KaK U3MEHEHUM, MPOUCXOSIIIUX C BEIIECTBAMMU.

SIBneHuUsA, CBSI3aHHBIE C WU3MEHEHUEM KPUCTALIMYECKOTO CTPOCHUS BEIIECTBA MPU
MOCTOSIHHOM €ro cocrtaBe, ¢usuyeckue sBieHus. Dusnueckue SBICHUS B XUMUHU:
TUCTUJUISINS, KPUCTAIU3AlIUsI, BRIITAPUBAHUE U BO3TOHKA BEIIECTB, IEHTPU(PYTUpOBAHUE.

SIBnenus, cBA3aHHBIE C U3MEHEHUEM COCTABA BEILIECTBA, - XUMUYECKUE PEAKIIUH.

[Ipu3Haku W yclOBHsSI TPOTEKAHHUS XUMHUYECKUX peakiuid. [loHsitue 00 3K30- H
SHJIOTEPMHUYECKUX PEAKUUsIX. Peakunu TropeHuss Kak YacTHBIM Claydall 3K30TEPMUYECKUX
pEeaKUMi, TPOTEKAIOIINX C BBIAEICHUEM CBETA.

3aKOH COXpaHEHUsI MACChl BEUIECTB. XUMUYECKUE YPABHEHUS. JHAYCHHE UHAEKCOB U
kod(urmenTor. CocTaBieHNE YPAaBHEHUM XUMUUECKUX peakiuii. PacdeTsl Mo XuMU4ecKum
ypaBHeHUsIM. PelnieHue 3ajay Ha HaXOXKIEHUE KOJIMYECTBA BEILECTBA, MACChl UM O00ObeMa
MPOAYKTA PEAKIIUU MO KOJIMYECTBY

BEILIECTBA, Macce WM 00BbEMY HCXOJHOIO BellecTBa. Pacuersl ¢ MCHONb30BaHUEM
MOHATHSL «JI0JIs1», KOrJa UCXOJHOE BEUIECTBO JAHO B BUJIE PACTBOpA C 3aJaHHOM MAacCOBOM
JI0JIEV pacCTBOPEHHOT'O BEIIECTBA WIIM COJIEPKUT ONPEACIICHHYIO JOJIIO IPUMECEN.

Peakiuu paznoxenus. [loHsTHE O CKOPOCTH XUMUYECKUX PEAKIIUH.

Karanuzaropel. DepMeHTHI.

Peakiuu coenunenus. Karanutnueckrue u HEKaTaTUTUUECKUE PEAKIIUU.

OO6patumbie U HeOOpaTUMBIEC PEAKITHH.

Peakinuu 3amenieHus. OJEKTPOXMMHYECKUN psAJ  HANPSIKEHUH METAJUIOB, €ro
WCMOJIb30BAaHUE JJII IPOTHO3MPOBAHUS BO3MOXKHOCTM MPOTEKAHUS PEAKIHU MEXIY
METaJUIaMH U PACTBOPAMH KUCIIOT. Peakuny BBITECHEHUS! OJTHUX METAJUIOB U3 PACTBOPOB UX
COJIEU IPYTHUMU METAJUIaMU.

Peaknun oomena. Peakiyu HeTpanuzanuu. Y CJIOBUS NMPOTEKaHUs peakiuii oOMeHa B



pacTBOpax A0 KOHIA. TUIBI XUMUYECKUX PEaKIHil (110 MPU3HAKY «YUCIIO U COCTAB UCXOIHBIX
BCIIICCTB W MPOJYKTOB PEaKIMHU») Ha IMPUMEPE CBOMCTB BOABL. Peakius pas3iloKeHHS —
AJICKTPOJIU3 BOJBI. PeakIuu coenHEeHNs — B3aMMOJICHCTBHE BOJIBI C OKCHIAMH METAJNIOB U
HeMeTasuIoB. [ToHATHE «TUAPOKCHUIBD.

Peakinu 3aMeleHus — B3aUMOAEHCTBUE BOBI CO MIEIIOUYHBIMH U IIET0YHO3EMEILHBIMA
MeTajuilaMu. Peaknum oOMeHa (Ha mpuMepe TUApoiH3a Cyiab(uaa aTlOMUHUS B KapOuaa
KaJIBITHS ).

PacuerHble 3a1a4u

1. Beluucnenue no XMMHYECKMM YPaBHEHUSAM MACChl WJIM KOJMYECTBA BEIIECTBA IO
M3BECTHOM Macce WM KOJUYECTBY BEIIECTBA OJHOIO M3 BCTYNAIOIIUX B PEAKIUIO BEIIECTB
WJIM POAYKTOB PEAKIIHH.

2. Beiuncnenue macchl (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOAYKTA PEAKIMH, €CIIU
M3BECTHA MAcca UCXOAHOTO BEIIECTBA, COAEPIKALLErO ONPEIETECHHYIO 00 TPUMECEH.

3. Brlunciienue macchl (KOJIMYeCTBa BEIIECTBA, 00bEMa) MPOJAYKTa pPEaKlUu, €Cid
M3BECTHA Macca pacTBOpa U MaccoBasi JA0JIsl pACTBOPEHHOT'O BELIECTBA.

Jemoncrpanuu. Illpumeps! pusnyecKux siBJIeHUH

1. [InaBnenue napaduna.

2. Bosronka ioja wim 6€H30MHOM KHUCTIOTHI.

3. PacTBOpeHUE OKpAIIEHHBIX COJIEH.

4. Iuddy3ust QymucThIX BEIIECTB C TOPSAIIEH JTaMIIOYKH HaKaJlMBaHUS.

IIpuMepbl XUMHYECKHUX SIBJICHUIA:

a) TOpPEHUE MarHus;

0) B3aUMO/ICMCTBUE COJITHOM KUCIOTHI C MPAMOPOM HJIA MEJIOM;

B) noaydyeHue ruapokcuaa meau (11);

I') pACTBOPEHHE MOJIYUEHHOTO THAPOKCHIA B KUCIIOTAX;

1) B3aumoerncTue okcuaa meau (1) ¢ ceproit KuciaoTol npu HarpeBaHuu;

€) pa3joXeHue epMaHraHaTa Kajius;

) B3aUMO/JIeHCTBUE pa30aBICHHBIX KUCIOT C METaJIaMu.

PasnoxxeHne mnepokcuaa BOAOPOJA IOMOIIBIO JUOKCHJA MapraHila W KaTanasbl
KapTodens Wi MOPKOBH.

JlabopaTopHbIe ONbITHI
15.  IIpokanmBaHWe MEIU B TUTAMECHH CITMPTOBKH WA TOPEIIKH.
16.  3amenieHue Meau B pactBope xjopuaa menu (1) sxenesom.

Tema S. PacTBopenue. PacTBopbl. Peakuimu MOHHOTO0 00MeHa M OKHMCJIMTEIbHO-
BOCCTAHOBHUTEJIbHBbIE peakiuu. (18 yacos)

PactBopenue kak ¢usuko-xumuueckuii mporecc. [lonsitue o ruapatax u
Kpuctaioruaparax. PacrBopumocts. KpuBbie pacTBOPUMOCTH KaK MOJENb 3aBUCHUMOCTH
pPacTBOPUMOCTH TBEPJBIX BELIECTB OT TemIeparypbl. HacelllleHHbIE, HEHACHIICHHBIE W
MEPECHIIEHHBIE PACTBOPHL. 3HAUEHHE PACTBOPOB ISl IPUPOIBI U CENBCKOTO XO35HUCTBRA.

[TonsiTe 00 APMEKTPOTUTHUECKON IUCCOIMAIMH. DJIEKTPOJIUTHI U HE BJICKTPOJHUTHI.
MexaHu3M JUCCOLUALNM JIEKTPOJIUTOB C PA3IMUYHBIM TUIIOM XUMUYECKOW CBsi3U. CTENEHb
ANEKTPOIUTHUECKON nucconuanuu. CUIbHbIE U clTa0ble 3JEKTPOIUTHI.



OCHOBHbBIE TIOJIOKEHUSI TEOPUU  DIIEKTPOJUTHYECKON auccouuanuu. HoHHbIE
yYpaBHEHHS PEaKIUi. YCIOBUS MPOTEKAHUS PEaKIuu OOMEHa MEXIy dSJEKTPOJUTAMH [0
KOHI[A B CBETE€ MOHHBIX MPEICTABICHUMN.

Kiaccudukaiiys HFOHOB M X CBOMCTBA.

Kucnotsl, ux knaccudukaius. Jucconmnamnuss KUCIOT U UX CBOMCTBA B CBETE TECOPUH
AJIEKTPOJIUTUYECKON THCCONMai. MOJIEKyIsipHbIE U MOHHBIC YPABHEHUSI PEAKIIUNA KUCIIOT.
B3auMoelicTBUE KUCIOT ¢ MeTaulaMU. DJIEKTPOXUMHUYECKUI Psiji HAMPSIKEHU METAJIIOB.
BzaumopelicTBUe KHCIOT ¢ METaJUIaMH M OKCHJIaMH METaJlJIoB. B3anmMogencTBrue KHUCIIOT C
OCHOBAaHMSMHM - peakuus HeWTpanus3auuu. B3anMoaencTBue KHCIOT C  COJIAMM.
Ucnonb3oBanue TaOMUIBI PACTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHUYECKHUX CBOWCTB
KHUCJIOT.

OcHoBanus, ux kiaccugukanus. Jluccounanus OCHOBaHWWA M UX CBOMCTBAa B CBETE
TEOPUH DJIEKTPOJUTHYECKON Aucconranvu. B3anMoneicTBUE OCHOBAaHHM C KHCIIOTaMH,
KUCJIOTHBIMM OKCHUJIaMH U coyisiMd. Mcmonb3oBaHue TaOMMILI PACTBOPUMOCTH  JIJIst
XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB OCHOBaHUM. Pa3noxkeHne HepaCTBOPUMBIX OCHOBAHUH
Py HarpEeBaHUM.

Comnu, ux knaccudukanus u auccoruanus B cBere TOJl. pa3sIUUHBIX THIIOB COJICH.
CaolicTBa cojieli B CBETE TECOPUH DIICKTPOIMTHUECKON qucconuanum. Bzanmoaeiicteue conei
C ME€TaJuylaMH, YCJIOBHS IMPOTECKAHUSA 3TUX peakuuil. B3anMoJIeNCTBUE COJIEN C KHUCIOTaMHU,
OCHOBaHUSMHU U coJiiMHu. Mcmosb3oBaHue TaONMIIBI PACTBOPUMOCTH ISl XapaKTEPHUCTHKH
XUMHUYECKUX CBOMCTB COJICH.

O0600111eH1E CBEICHU 00 OKCHJIax, UX KJIaCCU(PUKAIIMU U XUMUYECKUX CBONCTBAX.

['eHeTnyeckue psapl METAIJIOB U HEMETAJUIOB. [ €eHeTHUUeCKas CBI3b MEXIY Kilaccamu
HEOPraHMYE€CKUX BEIIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OrnpeneneHue CTENEHU OKUCICHUS JJIsl DJIEMEHTOB, 00pa3yroIIUX BEIECTBA Pa3HbIX
knaccoB. Peakmuu monHoro oomena u OBP. OkuciauTens U BOCCTAHOBUTEIb, OKUCIICHHUE U
BOCCTAHOBJICHHE.

Peakumn HWOHHOrO oOOMEHa M OKHCIHMTEIHHO-BOCCTAHOBHUTEIIBHBIC  PEaKIHU.
CocTaBiiecHUE  ypaBHEHHUM  OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUd  METOJ0M
AJICKTPOHHOTO OajaHca.

CBolicTBa MPOCTBHIX BEIIECTB - META/UIOB M HEMETAJJIOB, KUCJIOT M COJIEM B CBETE
MPEJACTaBICHUH 00 OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX MPOIIecCcax.

JemoncTpanuu. VcnbiTaHue BEHIECTB WU MX PACTBOPOB Ha BJIEKTPONPOBOIHOCTD.
3aBUCUMOCTbD AJIEKTPONPOBOTHOCTU YKCYCHOM KHUCTOTHI OT KOHIICHTPAIIUH.

B3aumojeiicTBiE IMHKA ¢ cepoi, coisiHoM kucioToi, xiaopuaoM meau (I1). I'openue
MarHus.

JlabopaTopHbIe ONbITHI

17.  BzauMopelicTBHE pacTBOPOB XJIOPHIA HATPHSA U HUTpaTa cepedpa.

18.  IlomydyeHune M CBOWCTBA HEPACTBOPMMOIO OCHOBAHMS, HAIPUMEP THUIPOKCUIA
meau (11).

19. BsamMojaelcTBHE KHUCIOT C OCHOBAHHUSIMU.

20. BsammopneilicTBHE KHUCIIOT C OKCHIAMH METAIIOB.

21. BsamMmopaelicTBHE KHUCJIOT C METaJLIaMH.

22. BsammojaencTBHE KHUCIOT C COJISIMH.



23. BsammogelicTBHE IIEI0YEH C KUCIIOTaAMH.

24. BsaumojaencTBHE IIEJI0OUEH ¢ OKCHIIaMU HEMETAJIOB.
25. BsaummojencTBue IIeI0YEH C COISIMHU.

26.  IlosyuyeHwue U CBOMCTBA HEPACTBOPUMBIX OCHOBAHUH.
27. BzamMojeiicTBHE OCHOBHBIX OKCHIOB C KHCIOTaMH.
28. BsammojaencTBHE OCHOBHBIX OKCHIIOB C BOJIOM.

29. BzamMojeiicTBHE KHCIOTHBIX OKCHJIOB CO IIEIOYBIO.
30. BsaumoznencTBHe KUCIOTHBIX OKCHJIOB C BOJIOM.

31. BzaumojelicTBUE COJICH ¢ KUCIIOTAMHU.

32. BzaumopeiicTBuE COJICH C IIEIOYaMHU.

33. BzaumojeiicTBUE COJICH C COISIMM.

34.  B3amMoaenCTBUE PACTBOPOB COJIEN C METAJLIAMMU.

IIpakTuueckas padbora Ne4 «CBOMCTBA KUCIIOT, OCHOBAaHUW, OKCHJIOB U COJIEI»
IIpakTnueckas padora NeS «PelreHne 3KCIIEpUMEHTAIBHBIX 3a1a9.

COJAEPXAHUE YUYEBHOI'O IIPEJIMETA

Tema 1. OOmas xapakTepUCTHKAa XWMHUYECKHX DJJIEMEHTOB M XUMUYECKHUX
peakuuii (10 yacoB)

[leproguyecknii 3aKOH U IEPUOINYECKASI CHCTEMA XUMHYECKUX d11eMeHTOB /1. M.
MeHnpneneeBa B CBETE y4EHMS O CTPOCHMHM aroma. VX 3HadyeHue. XapaKTepHCTHKA
3JIEMEHTA TI0 €T0 MOJO0XKEHUIO B IEPUOJUYECCKON CUCTEME XUMHUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CBolicTBa OKCUIOB, KHUCIOT, OCHOBAHUN M COJIEH B CBETE TEOPHUH
ANEKTPOIUTUYECKOM AUCCOLMALMA W  TPOLECCOB  OKUCIEHUS-BOCCTAHOBJICHUS.
['eHeTnyeckue psiabl METAIA U HEMETAIA. XapaKTEPUCTUKA XUMUYECKOTO AJIEMEHTA
M0 KUCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COCIMHEHUH.

[lonsiTue o mepexonHbIX HneMeHTaxXx. AMOTEepHOCTh. ['eHeTHYecKud psi
nepexoaHoro oayneMeHTa. AmdoTepHble OKCHUABI M THAPOKCUIBI. XHUMHUYECKas
opraHu3zauusi Opupoabl. XuMuueckue peakiuu. CKOpOCTh XMMHUYECKOW pEaKIUu.
Karanmu3zaropsl 1 katanus.

JlabopaTtophbie onbIThl. 1. [TomyueHue TuIpoKcUa IIMHKA U UCCIIEI0BAHKUE €r0
CBOMCTB. 2. MoaenupoBaHue TMOCTPOCHUSI mepuoauyeckoir cucremsl [ N.
MenneneeBa. 3. 3amenieHue xene3oM Meau B pacTBope cyibdara megu (II). 4.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIUK OT MPUPOJIbI pEarupyromnx BEIIECTB Ha
npuMepe B3aUMOJECUCTBUSA KHUCIOT € METaUIaMH. 5. 3aBUCHUMOCTb CKOPOCTH
XMMHUYECKOM pEaklMu OT KOHIIEHTPAlUM pPEearupyrolyx BEHIECTB Ha MPUMEpE
B3aUMOJICMCTBUS IIMHKA C COJITHOM KHCIIOTOM pAa3IMYHOM KOHIIEHTpauuu. 6.
3aBUCUMOCTh CKOPOCTHM XHMHUYECKONW pEAKIMU OT IUIOMIAAN CONPUKOCHOBEHUS
pearupyronmx BewmecTB. 7. MOAEIMPOBAHUE «KHUIISIIETO CHOs». 8. 3aBUCHMOCTH
CKOPOCTH XMMHUYECKON PEAKLMH OT TEMIIEPATYPhl pEAarupyIOLIMX BEIIECTB HA TPUMEPE
B3auMojercTBusl okcuga Meau (II) ¢ pacTBopoM CepHOM KHCIOTHI Pa3IMYHOU
TemriepaTypsl. 9. PasznokeHue nepokcuja BOAOPOJA ¢ MOMOIIBIO OKCHIA Maprasia
(IV). 10. OGnapyxenue Karanazbl B NUIIEBbIX Npoaykrax. 11. Wurubuposanue
B3aMMOJEHUCTBUS KUCIIOT C METAIJIAMHU YPOTPOIIUHOM.

Tema 2. Metasl (17 yacoB)

ITonoxenue Mmetauios B Ileproandeckoi cucteMe XuMUIECKUX 3y1eMeHToB []. 1.



MenneneeBa. Mertanueckass KpUCTAJUIMYECKasl peHIeTKa W MeTauIMdecKas
XuMudeckas cBs3b. O0mume puznueckue cBorcTBa MeTamioB. CruiaBbl, X CBOWCTBA U
3HaYeHuEe. XMMHUYECKUE CBOMCTBA METAJNIOB KaK BOCCTAHOBUTEJNEH, a TAKKE B CBETE UX
MIOJIOYKEHHUS B AJIEKTPOXUMUYECKOM Py HaIPsKEHU MeTaiioB. Koppo3us MeTaiioB
U crioco0bl 00pbOBI ¢ Hell. MeTamibl B ipupoae. O01me crnocoObl UX MOTyYEHHUS.

OO0mmast xapakTepucTHKa MIEIOYHBIX MeTauioB. Metamisl B npupozae. OOmue
cnocoObl ux mnonyudenus. Crtpoenue atomoB. lllenoyHbie MeTamibl — MPOCTHIE
BelllecTBA. BakHENIIME COEAMHEHUS MIETOYHBIX METAIIOB — OKCHJIBI, THAPOKCHUIBI U
conu (XJIOpubl, KapOOHATHI, Cylb(aThl, HUTPATHI), UX CBOMCTBA U NMPUMEHEHHUE B
HapoJIHOM Xo3stiicTBe. KanuitHeie yao0peHus.

OO01ast xapakTepUCTHKA 3JIEMEHTOB riaBHOM nmoarpymnmnsl II rpynnsl. CtpoeHue
atomoB. IllenmoyHo3eMeNbHBIE METaUIBI — MPOCThIE BemiecTBa. BaxuHeliue
COCMHEHUS IEJTOYHO3EMETBHBIX METAJJIOB — OKCHUJIbI, TUAPOKCHUIBI U COJIU (XJIOPUIBL,
KapOOHAaTBI, HUTPAThl, CylbdaTsl, (pocdarsl), UX CBOKWCTBA U NPUMEHEHHE B HAPOIHOM
XO3SI1CTBE.

Amomunnii. CTpoeHue atoma, GU3NYeCcKre U XUMUYECKHUE CBOMCTBA MPOCTOTO
BenecTBa. CoeIMHEHUS AIFOMUHUS — OKCUJT U TUAPOKCHI, UX aM(POTEpHBI XapakTep.
Baxuenmmue conu amomunus. [IpumeHeHne amoMUHUS U €70 COCIUHEHUN.

Kenezo. Ctpoenue aroma, puanyeckue M XUMHUYECKHE CBOMCTBA IMPOCTOTO
BemiecTBa. ['eHetnueckue psaael Fe2+ u Fe3+. Baxneiue conu xene3a. 3HaUCHUE
JKeJie3a U ero COSAMHEHUN JIJIsl TPUPOJIbI U HAPOIHOTO XO3SHCTBA.

Hemonctpauuu. OOpa3ibl IMIEIOYHBIX M IIEJOYHO3EMENbHBIX METaJUIOB.
OOGpasupl  crlaBoB. BzauMopeilcTBue HaTpusi, JUTUS W Kajdbldd C BOJIOM.
B3auMopeiicTBue HaTpus U MarHusi ¢ KHUCJIOPOAOM. BzamMojeicTBHE METaIOB C
Hemetauiamu. [lomyduenue ruapokcuaon xenesa (I11) u (III).

JlabopaTtopHble ombIThl. 12. B3aumoneicTBUe pacTBOPOB KHUCIOT W COJIEH C
Metaiamu. 13. O3HakoMileHue ¢ pyaami xkenes3a. 14. OxkpamrBaHue miaMeHu COJISIMU
mieouHbIX MeTamioB. 15. IlomydyeHue ruapokcuia Kaiablus W UCCICHOBAHUE €ro
cBocTB. 16. [lonydyeHue rugpokcua alrOMUHHUS U HUCCIIEIOBAHUE €ro CBOMCTB. 17.
BzauMogeiicTBue xene3a ¢ coisiHou kucinoToi. 18. ITomydeHne ruipoKCuioB »xKejes3a
(IT) m (IIT) 1 3yyeHue UX CBOUCTB.

Tewma 2. IIpaktukym 1. CBoiCcTBa METAJIJIOB U MX COCAMHEHMI

1. DKcriepuMeHTaNIbHBIEC 3a/1a4M IO PACIIO3HABAHUIO U TTOIYYEHHUIO COCTMHEHUIN
METaJJIOB.

Tema 3. Hemetayuisl (25 4acoB)

OO6mias xapakTepuCTHKa HEMETAJIOB: MosoxkeHue B [lepuoanueckoit cucreme
xuMuueckux anemeHtoB J[. WM. MennaeneeBa, 0COOEHHOCTHM CTPOCHHUSI aTOMOB,
aNeKTpooTpuliaTeIbHOCTE  (D0) Kak Mepa «HeMeTaluimdHocTh», psag  DO0.
Kpucramnmuueckoe cTpoeHHE HEMETAUIOB — TMPOCTHIX BEIIECTB. AJIIOTPOIHUS.
dusznyeckue CBoOMcTBa HeMeTawioB. OTHOCUTEIBLHOCTh MOHITHH «METaul» U
CHEMETAILI».

Bonopoa. Ilonoxkenue Bomopoma B lleproamyeckoi CUCTEME XHUMHUYECKHX
anemeHToB JI. U. MenneneeBa. CtpoeHne atoma W MoJieKyibl. Dusmyeckue u
XUMUYECKUE CBOMCTBA BOJAOPOA, €r0 MOTYyUYECHHUE U IPUMEHEHUE.

Bona. Ctpoenne wmosekynbl. Bomoponnas xumuueckas cBsizb. Dusznueckue
CBOMCTBA BOJIbI. AHOMAJIMK CBOMCTB BOMBI. [ mapoduisHbie U THAPOodOOHBIC BEIIECTRA.
XumMudeckne cBoicTBa Boabl. KpyroBopot Bonbl B npupoae. Bogoouncrka. Aspanus



BOAbl. beITOBBIE (QmibTphl. MuHepanbHble BOABI. JlMCTWIIIMpOBaHHASs BOAA, €¢
MOJIyYEHHUE U IPUMEHEHHUE.

O6mas xapakrtepuctuka rajoreHoB. CTpoeHue atoMoB. [IpocTeie BemiecTBa u
OCHOBHBIE COEJIMHEHHUS TaJIOTeHOB, WX cBoiicTBa. KpaTkue cBenenus o xjope, Opome,
¢dTope u none. [I[pumeHeHre raJloreHoB U X COEIMHEHUN B HAPOJIHOM XO3SHCTBE.

Cepa. CrpoeHue aroma, aJuIOTPOIUsl, CBOMCTBA U MPUMEHEHUE POMOUYECKOMN
cepbl. Oxcupspl cepol (IV) u (VI), ux nomyuenue, cBoiictBa u npumeHeHue. CepHas
KHCJIOTa U €€ COJIM, UX IPUMEHEHHE B HAPOJHOM Xx03siicTBe. [Ipon3BOACTBO cepHOI
KHCJIOTBI.

A3otr. CTpoeHre atoMa U MOJIEKYJIbl, CBOMCTBA MPOCTOrO BellecTBa. AMMHUAK,
CTPOCHHE, CBOWCTBA, MOJydyeHUe W npumeHenwe. Coaum aMMOHHS, UX CBOMCTBA U
npumenenue. Oxcugbl azota (II) u (IV). A3oTHas kuciaorta, ee CBOMCTBa U IPUMEHEHHUE.
HutpaTsl 1 HUTpUTHI, TPOOJIEMA UX COJIEPKAHUS B CEJIbCKOXO3SIMCTBEHHOM IPOAYKIUH.
ABOTHBIE YI0OpEHMUSI.

®doctop. Ctpoenune aroma, asIOTPOIIKs, CBOWCTBA O€JI0r0 U KpacHoro gocdopa,
ux npuMeHenue. OcHOBHbIE coenuHeHus: okcun dochopa (V) u oprodocdopHas
kucinota, pocharsl. DochopHbie ynoOpeHus.

VYrnepoa. CtpoeHue aroma, aljIoTpoOIusl, CBOMCTBAa MOAU(PUKALIUI, IPUMEHEHUE.
Oxcunpl yraepona (II) u (IV), ux cBoiicta u mpumenenue. KapOoHaTsl: KanbluT, coja,
NOTAall, X 3HAYEHUE B MPUPOJAE U )KU3HU YETIOBEKA.

Kpemnuii. CtpoeHue aroma, KpUCTAUIMYECKUN KPEMHHW, €r0 CBOMCTBA U
npumenenue. Oxcupa kpemuus (IV), ero npupoaseie pazHOBUAHOCTH. CHIIMKATHI
3Ha4YeHUE COEIMHEHU KPEMHUS B )KUBOU M HEKMBOW nipupoe. [IoHsTHe 0 cuimmkaTHON
MPOMBILIUIEHHOCTH.

HemoHctpanuu. OOpasipl rajJoreHoB — MPOCTHIX BellecTB. BzaumopeiicTBue
raJIOTEHOB C HAaTpuUeM, C aJlOMHUHHEM. BpiTecHeHue Xjopom OpoMa uiau iHonaa u3
pacTBOPOB UX coJieid. BzauMoieiicTBre cepbl ¢ METAIUIAMU, BOAOPOIOM U KHUCIOPOIOM.
B3aumMogencTBrue KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ Meabro. [lormomenue
YIJIEM paCTBOPEHHBIX BELIECTB WM ra3oB. BoCCTaHOBIIEHHE MEIU U3 €€ OKCUIA YTJIEM.
OOpa3ipl MPUPOJIHBIX COETUHEHUN XJopa, cepbl, docdopa, yriepoaa, KpemHHUS.
OO0pasipl BaKHEUITUX ISl HAPOJIHOTO XO3SIMCTBA CyIb(haToB, HUTPATOB, KApOOHATOB,
docdaros. OOpa3iiel CTEKIIa, KEPAMUKH, IIEMEHTA.

Jlabopatopubie ombiThl. 19. Ilomyuenue wu pacmo3HaBanue Bojopomaa. 20.
HccnenoBanne mMoBEpXHOCTHOTO HATSLKEHUs BoAbl. 21. PacTBopeHme mnepMaHranara
KaJlusl MJIM MEHOTO Kyrnopoca B Boze. 22. ['maparanus 00e3B0KeHHOT0 cyib(hara Meau
(IT). 23. MsroroBneHue rumncoBoro otnedarka. 24. O3HAKOMJIEHHWE C KOJUICKIIMEH
OBITOBBIX (QUIbTPOB. 25. O3HaKOMJIEHHME C COCTAaBOM MUHEPAJIbHOW BOJIBL. 26.
KauectBenHass peakuuss Ha rajnoreHuJ-uoHbl. 27. llonmydyeHue M pacno3HaBaHHUE
kuciopoa. 28. 'opeHue cepbl Ha BO3ayxe U B kucyiopoje. 29. ColicTBa pa3daBiaeHHON
cepHor kuciotel. 30. M3yuenue cBoMcTB ammuaka. 31. Pacno3naBanue coJeit
amMoHus. 32. CoiicTBa pa30aBieHHOW a30THOM KuCIOTHL. 33. B3aummopeiicTBue
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Mebt0. 34. ['openue dhochopa Ha Bo3ayxe U
B kucnopoxae. 35. PacnosnaBanue ¢ocdaros. 36. ['openue yrns B kuciopome. 37.
[Tomyuenue yroipHOM KUCIOTHI U U3ydeHue ee cBoMcTB. 38. Ilepexon xkapOoHATOB B
ruapokapoonatel.  39. Paznoxkenue ruapokapOonata Hatpus. 40. Ilomyuenue
KPEMHHEBOW KUCJIOThI U U3yUYEHUE €€ CBOMCTB.

Tema 3. IIpaktukym 2. CBoiiCTBa COEAUHEHUN HEMETAIIJIOB



1. PelieHne skciepuMEHTANbHBIX 3a7a4 1o teme «lloarpymnmna rajoreHoBy. 2.
Pemienne »skcnepumeHTanbHbix 3amad no Tteme <«lloarpynma kucimopomax». 3.
[Tonyyenue, coOupanue u pacro3HaBaHUE ra3oB.

Tema 4. Opranuueckue coeiuHeHus (8 4acoB)

BemecTtBa opraHndeckMue W HEOPraHUYECKUE, OTHOCHUTENBHOCTh TMOHSTHUS
«opraHvueckue BemiecTBa». [IpuumHbl MHOrOOOpas3us OPraHUYECKUX COCAMHEHHI.
XHUMHUYECKOE CTPOCHHE OPTaHUYECKUX COEAMHEHUW. MOJIEKYJIApHbIE U CTPYKTYpHBIE
(bopMyIIbl OPraHUYECKHUX BEIIECTB.

Meran u 3TaH: ctpoeHue MoJiekyil. ['openue merana u stana. [leruapupoBanue
staHa. [IpumeHeHne merana. XUMHUYECKOE CTPOEHHUE MOJIEKYJIbl 3TWiEHA. JIBOMHAs
CBs3b. BzamMmopeiicTBue 3TwieHa C BoaoW. Peakuuu nonumepusanvv ATUIICHA.
[TonmaTHneH u ero 3HaYeHUe.

[ToHsiTHE O TPENENBbHBIX OJHOATOMHBIX CIHHPTaX HAa NPUMEpPAX METAHOJIA U
3TaHoJIa. TpexaTOMHBIM COUPT rauuepuH. Anbaeruapl. OTHOOCHOBHBIE MPEICIbHBIC
KapOOHOBBIE KHUCIIOTHI HA MIPUMEPE YKCYCHOM KUCTOTHL. Ee CBOICTBA M MpUMEHEHHUE.
CreapuHOBasi KHCJIOTa KaK MPEJCTaBUTENb )KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakiuu sTepudukaniuy U MOHATHE O CIOXKHBIX 3dupax. Kupbl Kak CIOKHbBIE
ahuUpsl TIMIEPUHA W KUPHBIX KucIOT. [loHsiTHe 00 amuHOKMcioTax. Peakuuu
NOJIMKOHJIeHCauu. benku, ux crpoeHue u Ouonormyeckas poisb. [lonarue o006
yraeBoaax. ['oko3a, ee cBoicTBa U 3HaueHue. Kpaxmai u niesunosnos3a (B cpaBHEHUN),
UX OMOJIOTMYECKast pOJlb.

Jemonctpaunu. Mojgenn MOJEKyJl MeETaHa W JIPYyTUuX YTJIEBOAOPOJIOB.
B3aumoneiicTBue sTriieHa ¢ OpOMHON BOJOM M pacTBOPOM IMEpPMaHraHata Kalvs.
OO6pasibl dTaHoNa U rauiepuna. KayecTBeHHast peakiiusi HA MHOTOATOMHbBIE CIUPTHI.
[Tonyyenue ykcycHo-3TuI0BOrO 3dupa. OMbuIeHHE )xupa. BzauMoaeiicTBue riiroK03bl
C aMMHUayHbIM PAacTBOPOM OKcuja cepedpa. KauecTBeHHas peakiusi Ha Kpaxmall.
JlokazaTenbCTBO HaMuusl (PYHKIIMOHAJIBHBIX TPYIIl B pPacTBOpax aMHUHOKHCIIOT.
I'openne GenkoB (IIEPCTH WM NITHYBKX TTepbeB). L{BeTHBIE peakiun 6enkoB. CBOMCTBA
rmmrepuHa. B3anmoneicTBre rioko3bl ¢ rugapokcuaoM meau (I) 6e3 HarpeBanus u
IIpY HarpeBaHuu. B3anmonencTeue kpaxmania ¢ HOA0M.

Tema 5. O0001IeHNE 3HAHM 110 XUMHUH 32 KypC OCHOBHOM IIKOJIBI (8 4acoB)

[Tepnonnueckuit 3akoH u llepuoanyeckas cucremMa XMMAYECKHUX SJIEMEHTOB /l.
N. MenneneeBa. @PU3NUECKUN CMBICI TOPSAKOBOTO HOMEpA 3JIEMEHTa, HOMEPOB
nepuojia M Tpynnbl. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB DJJIEMEHTOB U HX
COCMHEHUN B MEPUOJAX MU TpyNIlax B CBETE MPEICTABICHUM O CTPOCHHM aTOMOB
AJIEMEHTOB. 3HAYECHUE TMEPUOJIMUYECKOr0 3aKOHA. BUIBI XMMHYECKUX CBA3€U M THUIIbI
KPUCTAJUIMYECKUX PEMIETOK. B3auMOCBA3b CTPOCHUSI U CBOMCTB BEILIECTB.

Knaccuduxaiuys XuMHUYECKUX peakIuid Mo pa3IMuHbIM TMpU3HAKaM (YUCIO U
COCTaB pearupyrommx U oOpa3yroIIuXcsi BEIIECTB; HAJMUWE TpaHUIbl pazaena ¢as;
TeroBoi A(h(PEeKT; U3MEHEHHE CTETMEeHEeW OKHUCICHUS aTOMOB; WCIOJIb30BAHUE
KaTajau3aropa; HampaBieHue mpoTekanus). CKOpPOCTh XHUMHYECKUX pEaKuuil u
daktopel, Biaustomue Ha Hee. OOpPaTUMOCTh XMUMHYECKUX PEAKIMA U CIOCOOBI
CMEIIEHUS] XUMUYECKOTO PABHOBECHS.

[IpocTteie u cnoXxHBIE BemecTBa. Metauibl 1 HeMeTauibl. [ eHeTHYeCKue psibl
MeTalljla, HEMETajla U mepexoaHoro Metawia. OKcuabl U TUAPOKCHUBI (OCHOBAHUS,
KHUCIIOTHI, aM(poTepHble THAPOKCUIIbI), conu. VX cocra, kinaccudukamus u oOume



XAUMHUYECKUE CBOUCTBA.
HrtoroBast KOHTpOJIbHAs paboTa.



I[lnanupyemblie pe3yibTaThbl OCBOCHHSI Y4eOHOr0 MpeaMeTra «XUMHUM» HA
YPOBHE OCHOBHOIO 00111er0 00pa3oBaHUA

N3ydyeHne XWMMUM B OCHOBHOM IIIKOJIE HANpaBiIE€HO Ha JOCTH)KECHUE
OoOy4aroIMMUCS JUYHOCTHBIX, METAMpPEeJIMETHBIX ¢ MPEIMETHBIX PE3yJIbTaTOB
OCBOCHHS Y4EOHOTO MpeIMeTa .

JIMYHOCTHBIE pE3yNbTATHI

JIn4HOCTHBIE  pe3yibTaThl OCBOCHMSI MPOTpaMMbl  OCHOBHOTO  OOILETO
oOpa3oBaHMsl JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMHUU B €IAUHCTBE Y4eOHOH u
BOCIIUTATEIBHON JeaTeNbHOCTH OpraHu3aiv B COOTBETCTBUHM C TPAJUIIMOHHBIMU
POCCHMCKMMH  COLUMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIME B OOIIECTBE MpaBUJIaMW W HOPMAaMH TIOBEICHUS H CIIOCOOCTBYIOT
MpOLIECCAaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNH 00YYarOINXCH .

JInyHOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIC B YACTHU:

[TaTprOoTHYECKOTO BOCTIUTAHUS

1)  I[EHHOCTHOTO  OTHOIICHHWS K  OTCYCCTBEHHOMY  KYJIBTYPHOMY,
UCTOPUUYECKOMY M HAYYHOMY HACJIEAUIO, IOHUMAHUS 3HAYCHUS XUMUYECKOW HAYKHU B
KU3HU COBPEMEHHOT0 0011IeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(MOpMaIuei o
IIEPEIOBBIX JIOCTHXKEHUSIX M OTKPBITHUSAX MHUPOBOM M OTCYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

['paxx1aHCKOTO BOCIIUTAHUSA

2)  TpeAcCTaBlICHHUS O COIMAIBHBIX HOpPMax M IMPaBHIIAX MEKIUY- HOCTHBIX
OTHOIIIEHUI B KOJUIEKTHBE, KOMMYHHMKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BaTEILCKOM, TBOPUECKON U JIPYTrUX BUAAX JCATEIHLHOCTH;
TOTOBHOCTH K pa3HO- 00pa3HOIl COBMECTHOM J€ATEbHOCTU MPU BBITTOJIHEHUU YUEOHBIX,
MO3HABATEIBbHBIX 3a/1a4, BBINOJHCHUM XUMHUYECKUX JKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO ¥ B3aUMOIIOMOIIY B MPOIECCe
ATON y4eOHOW NEeSTeNIbHOCTH; TOTOBHOCTH OILICHUBATh CBOE MOBEJICHUE W TOCTYIKHU
CBOMX TOBApUUIEH C MO3UIMUA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJICICTBUU IMOCTYIIKOB;

[{eHHOCTH HAYYHOTO ITO3HAHUS

3)  MHPOBO33PEHYECCKHX MPEICTABICHUH O BEIIECTBE U XUMHUCCKOM PEaKIny,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIIOIINX OCHOBY
JUTSI TIOHWUMAaHUsSI CYIITHOCTH HAay4YHOW KapTHUHBI MUPA; MPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOIbI, B3AUMOCBA34X YEJIOBEKA C MPUPOIHON CPENOH,
O pOJIA XUMHUH B MO3HAHUU ATUX 3aKOHOMEPHOCTEM;

4)  mO3HaBaTEJIbHBIX MOTHBOB, HAIPABICHHBIX HA MOJIYYCHHE HOBBIX 3HAHUN
0 XUMHUH, HEOOXOUMBIX JIJI1 00BSICHEHHs HAOJII0/Jae- MBIX MPOIECCOB U SIBJICHUI;

5)  no3HaBareNbHOUM, MHPOPMAIIMOHHONW W YHUTATEIBCKOW KYJIBTYpPBI, B TOM
YUCJIE HABBIKOB CaMOCTOSATENIBHOM pPaboThl C Y4YEOHBIMHU TEKCTaMH, CIPABOYHOU
JUTEPATypoOi, JOCTYNMHBIMM  TEXHUUYECKUMU  CpEACTBaMH  HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

6) wuHTepeca K OOYyYEHHUIO W MMO3HAHMIO, JIFOO03HATEIBHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K caMO00Opa30BaHuUI0, MPOSKTHON U UCCIIEIOBATENILCKOM IEATEIBHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYECHUS B JAJIbHEUIIIEM;

@opMHUpPOBaHUS KYJIbTYPBI 340POBbs
7)  OCO3HaHWS IEHHOCTH J>XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY



3I0POBBIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HW, OCO3HAHUS TIOCIEACTBUU U
HEMPUATUS BPEAHBIX NPUBBIUEK (YHOTPEOJICHHS aJIKOTO0Jis, HAPKOTUKOB, KypeHUs),
HEO0OXOIUMOCTHU COOJIO/IEHUS MPAaBUIT O€30MaCHOCTH MPU 00pAIICHUH C XUMUYECKUMHU
BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

TpyIoBOro BoCnuTaHus

8)  wuHTepeca K MPaKTUYCCKOMY U3YyUCHUIO IPOpeCcCuii U Tpyaa pas3- JUIHOTO
poza, yBaXEHUE K TPYAy M pe3yibTaTaM TPYAOBOU AESATEIb- HOCTH, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHHsI MPEIMETHbIX 3HAaHUM 10 XWMHH, OCO3HAHHOrO BbIOOpa
WHANBUAYAIbHON TPACKTOPUU MPOAOI- KEHHUS 00pa30BaHUS C yU4ETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHO- CTH K XHMHH, OOIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN;
yCHemHoi mpodeccnoHanIbHON ASSITENIbHOCTH U Pa3BUTHS HEOOXOAMMBIX yMe- HHIA,
TOTOBHOCTH aJalTHPOBATHCS B MPO(HECCUOHATBHON CPEE;

DKOJIOTHYECKOI0 BOCIIUTAHHUS

9)  9KOJIOTHYECKH IIeJIeCO00pPa3HOr0 OTHOIICHUS K MPUPOJIE KaK UCTOUHHKY
KU3HHM Ha 3eMJle, OCHOBE €€ CYyIeCTBOBaHMS, IOHUMa- HUS LIEHHOCTU 30POBOTO U
Oe3omacHoro oOpa3a »HU3HU, OTBETCTBEH- HOIO OTHOIICHHS K COOCTBEHHOMY
(pu3znyecKoOMy U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTU COOIIOICHUS MTPaBUl
0€30MacHOro MOBENEHUs NMpU padoTe C BEIIECTBAMU, a TAK)KE B CUTyalUsiX, YIpo-
KAFOIIMX 30POBBIO U )KU3HMU JIIOACH;

10) cmoCOOHOCTH MPUMEHSATH 3HAHUS, MOJyYaeMble TPU U3yde- HUH XUMHUH,
JUISl PEIEHUs 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEW NPU- POJAHOU CPEAOU, NOBBIIIECHUS
YPOBHSI KOJIOTHYECKOM KYIbTYPhl, 0CO3HAHUS TJIOOATIBHOTO XapaKTepa IKOJIOTUYECKUX
po0JIeM U My- TeH UX pelIeHus] HOCPEICTBOM METOJIOB XUMUHU;

11) 9SKOJOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
ITI03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAJIBHON MTPAKTUKE .

MeranpenMeTHbI€ pe3yJIbTaThl

B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC MMOHATUS (3a- KOH, TEOPHs], MPUHIIHUII,
runoresa, (hakT, CUCTEMA, MPOIIECC, IKCIIe- PUMEHT U JIp .), KOTOPhIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETax M MO3BOJISIIOT HA OCHOBE 3HAHHUM W3 ATUX
npea- MeToB (hOPMUPOBATH MIPEJCTABICHHUE O LIEJIOCTHOM HAy4YHOW KapTU- HE MHUpa, U
YHUBEpCAJIbHbIC  ydeOHble  JeicTBUs  (MTO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC,
peryJaTUBHBIE), KOTOphle obecrneunBalOT (Op- MHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJITAHUPOBAHUIO U OCYIIIECTBICHUIO YU4EOHOH e TETbHOCTH .

MertanpenMeTHbIe Pe3yabTaThl OCBOCHHUS 00pa3oBaTEIbHOM MPO- rpaMMBI IO
XUMUU OTPAKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU TMO3HA- BAaTEJIbHBIMU JCHCTBUSIMU, B
TOM YHCJIE:

ba30BpIMU JIOTUYECKUMH IEMCTBUSMU

1)  yMeHHEM HUCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIIJICHHS IPU OCBOCHHUU
3HAHUW: PACKPBIBATh CMBICI XHUMHUYECKUX MOHATUM (BBIAECIATh MX XapaKTepHbIC
MPU3HAKKU, yCTaHABIMBATh B3aUMO- CBSI3b C JPYTMMHU TOHSITUSMH), HCIOJIb30BaTh
MOHATHUS 711 00BsIC- HEHUSI OTACIBHBIX (DaKTOB W SIBJIICHUI, BEIOMPATh OCHOBAHUS U
KpUTEPUU ISl KIACCU(DPHUKAIMM XUMHUYECKUX BEIIECTB W XUMHUYE- CKHUX PEaKIIHii;
yCTaHaBIUBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXKTy 00bEKTaMU U3YUYEHUST; CTPOUTH



JIOTUYECKUE paCCyXJeHus (WHIYKTUBHBIC, NEAyKTUBHBIC, TIO aHAJOTWH); JeNiaTh
BBIBOJIBI U 3a- KITFOUCHHSI,

2)  yMEHHEM INPHUMEHATh B MPOLECCE MO3HAHMS MOHATHUSA (IIPEI- METHBIC U
METarpeMETHBIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJICH, WCIOIb3YeMble B XHMHH,
peoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XMMHUU MOJCIBHBIC TPEIACTABICHUS —
XUMHYECKUNA 3HAK (CHMBOJ JJIEMEHTA), XHMHUYeckas QopMmyla ¥ ypaBHEHHE
XUMHUYECKON peak- MU — TIPU PEIICHUH y4eOHO-MO3HABATEIBHBIX 33/1a4; C yU4ETOM
ATUX MOJCIBHBIX IPEACTABICHUN BBISIBIATh M XapaKTEPH30BAaTh Cy- IIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX OOBEKTOB — XHUMHYECKHUX BEIIECTB M XUMHUYECKUX PEaKITHil;
BBISIBIIATH  OOIIIHE 3aKOHOMEpPHO- CTH, TPUYUHHO-CIEACTBEHHBIC CBSI3H W
MIPOTUBOPEYHS B M3y4aeMbIX MPOIECCaX W SBICHHSX, MpENjaratb KPUTECPUH IS
BBISIBIICHUS 3TUX 3aKOHOMEPHOCTEH M TPOTHBOPEUUIA; CAMOCTOSTEIHLHO BBIOW- PaTh
croco0 perieHuss yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO Ba- PUAHTOB PEIICHUS,
BBIOMpATh HaWOOJee MOAXOMSAIMMA C YYETOM Ca- MOCTOSITEIIBHO BBIICICHHBIX
KpUTEPHUEB);

ba3oBbIMU HCCe0BATENBCKUMU IEHCTBUSIMU

3)  yMEHHEM HCIOB30BaTh OCTABICHHBIC BOPOCHI B KAYECTBE HHCTPYMEHTA
NO3HaHMsI, @ TAK)KE B KAUECTBE OCHOBBI Ui ()OPMHU- POBAHUS THUIIOTE3bI 110 MPOBEPKE
IPaBUJILHOCTH BBICKA3bIBAEMBIX CYXIACHUM;

4)  mpuoOOpeTeHUe OMbITA MO TUIAHUPOBAHHIO, OPTAHU3AIUK U MPO- BEICHUIO
YUEHHYECKHUX OKCIIEPUMEHTOB: YMEHHe HalmojaTh 3a Xo- JOM I[poliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3yibTar, (OopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEAEH- HOTO OIBITA, HCCIAEAOBAHUS, COCTABIATH OTYET O
MpOJIETaHHOM pa- OoTe;

PaboToii ¢ undopmarnmein

5)  yMeHueM BbIOMpPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATH HH- (DOPMAIIHIO
pa3IMyYHBIX BUAOB U (OPM MpENCTaBICHMs, MOJIydyae- MY W3 pa3HbIX MCTOYHHKOB
(Hay4HO-TIOMYJIApHAs JINTEPATYpPa XU- MUYECKOTO CO/IEpP KaHMsI, CIPABOYHBIE TOCOOMS,
pecypcbl IHTepHe- Ta); KpUTUYECKU OLIEHWBATh MPOTUBOPEUUBYIO U HETOCTOBEPHYIO
uH(bOpMAITHIO;

6) yMEHHEM TIPUMEHSATH PA3IMYHBIC METOJbI M 3apOChl MPH TO- HCKE H
oTO0Ope MHPOPMALIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXO0- TUMBIX JIJIsl BHITTOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 OIpe- AeNEHHOr0 TUIa; MPUOOPETEHUE OIbITa B
0o0JlaCTH ~ HUCMOJIb30BaHUSI  HMH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJIbTYpPOW aKTUBHOI'O MCHOJB30BAHUS PA3IUYHBIX MOUCKOBBIX CH- CTEM;
CaMOCTOSTENIbHO BBIOMpATh ONTUMANIbHYIO (DOpMY MpEeACTaB- JeHUs UHGOpPMAIUU U
WUTIOCTPUPOBATH PEIIaeMble 3a7a4l He- CII0)KHBIMU CXEMaMHU, IMarpaMMaMu, ApyTruMH
dbopmamu rpaduKku U UX KOMOWHALIMSIMU;

7)  yMEHHEM WHCIMOJb30BaTh W aHAJIM3MPOBAThH B TMpolecce Yy4eOHOH W
HCCIIEIOBATENIbCKON JAESITeNbHOCTH WMH(GOPMALMIO O BIMSHUM IPO- MBIIIJICHHOCTH,
CEJIBCKOT0 X0351CTBA U TPAHCIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOJHON CPEbL;

YHuUBepcaIbHBIMA KOMMYHUKATUBHBIMU JIEUCTBUSMHU
8)  ymeHuweMm 3amaBaTh BOIIPOCH (B XOJie JaWajora W/WIH JUCKYCCHH) TIO
CYILLECTBY 00OCYXJAaeMOil TeMbl, (POPMYIUPOBATH CBOU MPEMJIONKEHUSI OTHOCUTEIBHO



BBINIOJTHEHUS MPEJITIOKEHHOM 3a/1a4u;

9) npuoOpereHue  OMbITA  NPE3CHTAIlMM  PE3YJIbTATOB  BBIMOJHCHUS
XUMHUYECKOTO 3KCIepruMeHTa (1abopaTOpHOro ONbITa, J1A0OpATOpHOM pPabOTHI MO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEK- Ta);

10) 3aMHTEpPECOBAHHOCTH B COBMECTHOW CO CBEPCTHHUKAMH TMO3HABATEIILHOW U
UCCJIeI0BATEIHCKON ACSTEIBHOCTH NP PEIICHUHU BO3- HUKAIOIIUX MPOOJieM Ha OCHOBE
yuéTa OO0IIUX UHTEPECOB U COTJacoBaHUs MO3UIUN (00CYKIIeHUs, 0OMEH MHEHUSIMU,
«MO3TOBBIE MITYPMbD», KOOPJUHAIUS COBMECTHBIX JEHCTBUM, ONPEIEICHHE KPUTEPUEB
10 OIIEHKE KaYeCTBa BHIMOJHEHHOU pabOThI U JIp .);

VYHuBepcaabHBIMU PETYISATUBHBIMU JEHCTBUAMHU

11) yMmeHHeM caMOCTOSITETIHHO OTIPEACTIATh eI A TEIIbHOCTH, TUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAH- MOCTH KOPPEKTHUPOBATH CBOIO
NeSATEIbHOCTh, BbIOMpaTh HambOojee 3((PEeKTUBHBIE CIOCOOBI pElIEHUs YYEOHBIX M
NO3HABATENIBHBIX 3a- a4, CaMOCTOATEIBHO COCTABJIATh WM KOPPEKTUPOBAThH
IPEIIOKEHHBIN aJITOPUTM JIEHCTBUM IIPU BBINOJHEHUH 33JaHUM C YYETOM MOJIYUCHUS
HOBBIX 3HaHUN 00 U3ydyaeMbIX OOBEKTaX — BEIECTBAX U pEaKUusiX; OLICHUBATH
COOTBETCTBHE MOJIYYEHHOI'O PE3yJIbTAaTa 3asIBJICHHON LIEIIN;

12) yMeHHEM HCIIONB30BaTh U AHAIM3UPOBATH KOHTEKCTHI, Mpe/jiaracMbie B
YCIIOBUH 3a/IaHHH .

[IpenmMeTHbIE PE3YIBTATHI

B cocrtaBe mnpeaMeTHBIX pe3yJabTAaTOB IO OCBOCHHUIO 00S3aTE€IbHO- TO
CollepKaHMsl, YCTAHOBJIEHHOTO JaHHOW NpUMEpHOM pabodeil mnpo- rpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOMIMMHCS Hay4yHblE€ 3HA- HHs, YMEHUS U CHOCOOBI
NEeUCTBUM, cielupruyecKue 1Jisl IpeAMET- HOM 001acTu «XUMUs», BUJbI A€ TEIbHOCTH
IO MOJYYEHHUIO0 HOBOT'O 3HAHUS, €r0 UHTEPIIPETAlMH, PEOOPA30BAHUIO U IPUMEHEHHUIO
B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUAX .

[IpenMeTHbIe pe3ynbTaThl MPEICTaBICHBI MO TrojaM OOYyYEHHS M OTPaKaroT
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS CISAYIONUX YMe- HUK:

8 KJIIACC

1)  packpbIBaThb CMBICII OCHOBHBIX XMMHYECKUX MOHSTHH: aTOM, MOJICKYIIa,
XUMHUYECKUI 3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BE- LIECTBO, CMECH (OHOPOAHAS
U HEOJHOPOJHAsI), BAJIEHTHOCTb, OT- HOCUTEJIbHAS aTOMHas M MOJIEKYJIsipHas macca,
KOJIMYECTBO BELIE- CTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JIOJISI XUMHUYECKOTO dJIe-
MEHTa B COCJAWUHEHUU, MOJSIPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKas peakiusl, KjaaccupuKaius
peaKuuii: peakuuyd COEOW- HEHHWs, PEaKUHMHM pPA3JO0KECHHUS, PEAKIUU 3aMELICHUS,
peakiuu 00- MEHa, PK30- U SHJIOTEPMHUUECKHUE PEAKIIUH; TEIIIOBOM 3P (EKT peak- 1uu;
AIpO aTOMa, DJIGKTPOHHBIM CJOW aToMa, aToMHas oOpOuTalb, pPAAUYC aToMa,
XUMHYECKas CBSA3b, MOJIIPHAs M HENOJISIPHAs KOBA- JICHTHAs CBsI3b, HOHHAS CBS3b, UOH,
KaTHOH, aHUOH, pacTBOP, Mac- COBasi JOJs BEIIECTBA (IIPOLICHTHAS] KOHUEHTpALMs) B
pacTBope;

2)  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMO- HATHH (CM . TI
. 1) 1 mpUMEHATH 3TU NOHATHUS IPHU ONMCAHUU BEILECTB U UX MPEBPALCHUN;

3)  UCHONB30BaTh XWMHYECKYIO CHMBOJIUKY JUII COCTABICHHS (POPMYI
BELECTB U YPABHEHUI XUMHUUYECKUX PEAKLIUM;



4)  ompenensaTh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COS- TUHCHUSX;
CTENEHb OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COCIMHEHU- $SX; MPHUHAIJICKHOCTD
BEILIECTB K OMpPENeNEHHOMY KJIacCy COelMHe- HUM mo (opmyiiaM; BHJI XUMHUYECKOU
CBS3U (KOBaJICHTHAs M MOH- Hasl) B HEOPTaHUYECKUX COCTUHEHUSX;

5)  packpeiBath cMbica Ilepuoauueckoro 3akona JI . M . Mennaene- eBa:
JEMOHCTPUPOBATh MMOHMMAHUE MEPUOJUYECKON 3aBUCUMOCTU CBOWCTB XHMHYECKHUX
AJIEMEHTOB OT MX NoJIoKeHHsI B Ilepronnue- CKOM cUCTEME; 3aKOHOB COXPAHEHUS
Macchbl BELIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABorazpo; omM ChIBaTh M XapaKTepu3oBaTh TaOmmuHyro ¢opmy Ilepuommyaeckoit
CUCTEMbl XMMHUYECKUX OJJIEMEHTOB: pa3nyaTh TMOHATUS «IJIABHAA MOATPYIIa
(A-rpynma)» u «mobounas noarpymnmna (b-rpynmna)», ma- nbie U 60dbIINE TEPUOJIBI;
COOTHOCUTH 0003Ha4YeHUs, KOTOpele MMeroTcs B Tabmuue «llepuoanueckas cucrema
XUMHUYECKUX 3J1e- MEHTOB /I . 1 . MenaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPO-
€HUS1 aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YHCIIO 3JIEKTPOHOB
U pACTIpEICIICHUE UX 110 SJICKTPOHHBIM CJIOSIM);

6) ximaccuuIUpOBaTh XUMHUECKUE DJIEMEHTBI; HCOPraHMUECKUE BEIECTRA,
XUMUYECKUE peakiuu (10 YKUCIy U COCTaBY y4YaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO
TeroBoMy 3G DeKTy);

7)  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKUEC CBOW- CTBA BEIIECCTB
Pa3JIMYHBIX KJIACCOB, TOATBEPAKAAsl ONUCAHUE PUME- PAMU MOJIEKYJISIPHBIX YPaBHEHUM
COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA;

8)  TpPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka- YECTBCHHOTO
COCTaBa; BO3MOKHOCTH TMPOTEKAaHUS XUMUUYECKUX Ipe- BpalleHUH B Pa3IUYHBIX
YCIIOBHUSIX;

9)  BBIYUCIIATH OTHOCHUTEBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIIECTB;
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa N0 (Pop- MyJie COEIMHEHHUSI; MACCOBYIO JIOJIO
BELIECTBA B PACTBOPE; MPOBO- TUTh PACUETHI IO YPABHEHUIO XUMUYECKON pPEAKIUY;

10) mnpUMEHATH OCHOBHBIC OTNEpAI[MM MBICIUTCIBHOW JCATEIBHO- CTH —
aHajlu3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHCTEMAaTHU3alliio, KIacCHU(HUKAINIO,
BBISIBIICHUE NPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJIsl M3YUYEHHUs CBOICTB BEIECTB U
XUMUYECKUX PEaKIINil; eCTe- CTBEHHO-HAyYHbIE METOJIbI MO3HAHUS — HaOII0/IeHHE,
U3MEpEeHre, MOICIMPOBAHUE, SKCIIEPUMEHT (peabHBIA U MBICIICHHBIN);

11) cnemoBaTh  TpaBWIaM  TOJB30BAHUS  XUMHYCCKOW  TMOCYIOH U
nabopaTOpHBIM 000pYAOBaHUEM, a TaKXKe IMpaBujaM oOOpalleHHs C BellecTBaMH B
COOTBETCTBHUH C MHCTPYKIIUSIMU TI0 BHITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB
MO TMOJYYCHUI0O U COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIIEHHON MacCOBOW JOJIEM PacCTBOPEHHOIO
BEIIECTBA; IUTAHUPOBATH U MPOBOIUTH XUMUYECKUE IKCIIEPUMEHTHI IO PACTIO3HABAHUIO
pPacTBOPOB LIENOYEH M KUCIOT C MOMOUIbI0 MHIUKATOPOB (JJAKMYC, (eHON(TaIenH,
METHUJIOpaHX U JIp .) .

9 KITACC

1)  packpbBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTUN: XUMHU- YECKHIA
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, AaHWOH, NPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJICHTHOCTb, JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peaxius, XUMHYEeCKasi CBsI3b, TEIUIOBOM 3P PEKT peakuu, MOJIb, MOJISIPHBIN 00BEM, pac-
TBOP; DJIEKTPOJIUTBI, HEIJIEKTPOIUTHI, JJIEKTPOIUTUYECKAs AUCCOLMALUs, peaKluu



MOHHOTO 00OMEHa, KaTaIn3aTop, XUMHUIECKOE paBHOBeCcHE, 00paTUMBbIE U HEOOpaTUMbIE
peakIuu, OKHUCJIUTENb- HO-BOCCTAaHOBUTEJIBbHBIE peakIuu, OKHUCJIUTEND,
BOCCTAHOBUTEIb, OKUCJIEHUE M BOCCTAHOBJICHHUE, AJNIOTPOIHsI, aM()OTEPHOCTh, XUMH-
yeckas CBS3b (KOBAJICHTHAs, HOHHAS, METaJUIMYECKasi), KpUCTaJI- JTMYEeCKasl pPeIIéTKa,
KOPpO3Us METAJUIOB, CILIAaBbl; CKOPOCTh XHWMH- YECKOM peaklHH, TMpeIeIbHO
nonyctumas konrentpaius (I1JIK) Bemectsa;

2)  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IO- HATHH (CM . TI
. 1) ¥ IpUMEHATH 3TU NOHATHUS NPU OMUCAHUU BEIIECTB U UX MPEBPAILCHU;

3)  HCIOJB30BaTh XHMHYECKYI0 CHMBOJIMKY JUJISI COCTAaBJICHHS (HOPMYII
BEIIECTB U YPABHECHUN XMMUYECKUX PEAKIU;

4)  ompenensaTh BAJICHTHOCTD M CTCIICHb OKUCIICHUS XUMUYICCKUX DJIEMECHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTABA; MPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY
KJIaCCy COeIMHEHUN 1Mo (opMmysiaMm; BUJ XUMUYECKOWU CBSI3M (KOBaJCHTHAs, MOHHAs,
METa/NINYecKasi) B HE- OPraHWYECKUX COCAMHEHHSX; 3aps] MOHA MO XMUMHYECKOU
dbopmMy- Jie; XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUUECKUX COEIU- HEHUH, TUII
KPUCTAINTMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

5)  packpsiBath cMbici Ilepuoguueckoro 3akona J| . M . Mennene- eBa u
JIEMOHCTPUPOBATH €r0 MOHUMAHKE: OMTUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO PopMy
[Tepuoauyeckoil CUCTEMbl XUMHUYE- CKUX 3JIEMEHTOB: Pa3jiMyaTh MOHITHUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u 00Jb- 1IHE
MepUO/Ibl; COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TIe- PUOAUYECKON TabIuIIe,
C YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOE- HUS AaTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB
1 3apsif sipa, 00Iee YUCIIO0 AIEKTPOHOB U PACTIPEICIICHUE UX 10 AJIEKTPOHHBIM CIIOSIM);
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHMH CBONCTB JJIEMEH- TOB M HX
COCMHEHUN B TIpeeiaX MaJIbIX MEPUOAO0B U TJIABHBIX MOJI- TPYMI C YYETOM CTPOCHHUS
HX aTOMOB;

6)  xmaccuuIUpPOBaTh XMMUYCCKHE DIIEMCHTBI; HEOPTaHWYe- CKHE BEIIECTRA,;
XUMUYECKUE Peaklu (M0 YUCITYy U COCTaBY y4a- CTBYIOIIMX B PEAKIIUH BEUIECTB, IO
TerIoBoMy 3G (HEKTy, 0 U3Me- HEHUIO CTETICHEW OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

7)  XapakTepu3oBaTh (ONMUCHIBATH) OOIIME W CHEHUDUICCKHE XUMHUYCCKHUEC
CBOWCTBa NPOCTBIX M CJOXKHBIX BEILIECTB, MOJATBEPK- Jas ONUCAHHE MPUMEPAMU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

8)  cocTaBiATh ypaBHEHHs ODJIEKTPOJUTHYECCKOW JIMCCOIMAIIMM  KHCIIOT,
eJI0uel 1 COJICH; MOJIHBIC U COKpalIEHHbIE YpaBHEHUS pe- aKIlMii HMOHHOTO OOMEHa;
YpaBHEHMS peaKIuid, MOITBEPKIAIOITUX CYIIIECTBOBAHUE T€HETUUYECKON CBS3U MEXKIY
BEIIIECTBAMU Pa3JIN4- HbIX KJIACCOB;

9)  packpbiBaTh CYIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTAaBJICHUSI DJIEKTPOHHOT'O OallaHCca 3TUX PeaKIuii;

10) nporHoO3WpoOBaTh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;

26  IIpumepnas pabouas nmporpamMma
11) BBIYHCIATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MaCChI BEIIECTB;

MacCOBYIO JIOJIF0O XUMHYECKOI0 AJIEMEHTa M0 (HOop- MyJie COSIUHEHHS]; MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBO- TUTh PACUETHI IO YPABHEHUIO XUMUYECKON pPEeaAKIUY;



12) cnemoBaTh TpaBWIAM ~ TIONB30BAHUS ~ XUMHYECKOW  TOCYIOW U
1a00paTOpHBIM O00OpPYJOBAaHUEM, a TaKKe IpaBUiIaM OOpalleHMs C BELIECTBAMU B
COOTBETCTBUM C UHCTPYKLHSIMH I10 BBIIIOJIHEHUIO Ja0OPATOPHBIX XUMHUUYECKHUX OIBITOB
0 MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIOTO rasa);

13) TpOBOAMTH peaKIHH, TOATBEPXKAAIONINE KAYeCTBCHHBIH CO- CTaB
pa3IMYHBIX BEILECTB: PACHO3HABaTh ONBITHBIM IYTEM XJIOPHUI- OpoMUA-, MOAMI-,
KapOoHaT-, pocdar-, cuanKaT-, CyiabQpaT-, Ti- IPOKCHI-MOHBI, KATUOHBI AMMOHUS U
MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX
BELIECTB;

14) TpPUMEHATH OCHOBHBIC OTEPAIlMA MBICIUTEIBLHON OCSITEIbHO- CTH —
aHallM3 M CUHTE3, CpaBHEHUE, O0O00OIIeHHe, CHCTEMaTHU3allI0, BBIABICHHE
MPUYHHHO-CJIEICTBEHHBIX CBA3€H — JJIsl U3YUYEHHS CBOMCTB BELIECTB U XUMUYECKUX
peaKklMii; eCTeCTBEHHO-HAy4YHbIe METOJAbl IMO3HAHHWSA — HaOIIOIEHUE, U3MEpPEHHUE,
MOJEIIUPOBAHUE, SIKCIEPUMEHT (PeaibHbIA U MBICIICHHBIN) .

TemaTu4eckoe MJIAHUPOBaHHE MO Kypcy «XuMmus 8 Kiaace»

13 HUX
KonnuecTBo
Ne m\it HanmenoBanne Temsl IIPAaKT.
4acoB KOHTp. pabOThI
paboThI
1 Beenenue. [lepponavyanbHbie 3 1 1
XUMUYECKUE TTOHSTUS
2 [Tema 1. ATOMBI XUMHYECKHUX IJIEMEHTOB 9 - 1
3 [Tema 2. [IpocTsie BemecTBa 7 - 1
Tema 3. CoequHEHNS] XUMUYECKUX
4 A 14 2 1
PJIEMEHTOB
5 Tema 4. I3MeHeHus1, TPOUCXOISAIINE C 11 1
BEIIIECTBAMHU
5 Tema 5. PactBopenue. PacTBopbl. 18 2 1
CBOICTBA PACTBOPOB JICKTPOJUTOB
v IIpomexyTounas arrectauus. itorosas 1 1
KOHTpPOJIbHAs padoTa.
Bcero yacos 68 5 6
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