8 ki1acc (2 yaca B Heneuro, Beero 68 yacos) YMK O.C.I'abpuensin ®I'OC
HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamMmma yueOHOro Kypca o XMMUH Jyisl 8 Kiiacca pa3paboTaHa Ha
ocHoBe ®I'OC BTOpOro MOKOJIEHUS, MPUMEPHOI MPOrpaMMbl OCHOBHOT'O OOIIETO
oOpa3zoBanuss 1o xumuM (0a30BbI ypoBeHb) M aBTOpckoil mporpammer O.C.
[Nabpuensna (I'abpuensa O.C. mporpamma kypca xumuu s 8-11 kimaccos
obmreoOpa3zoBaTenbHbIX yapexacHuit M: Jlpoda,2010r).

[Iporpamma paccuutana Ha 68 yacoB (2 yaca B Henento). JlanHas nporpamMma
KOHKPETH3UPYET COJIep:KaHue CTaHAapTa, Aa€T pacnpeaesieHie yaeOHbIX YacoB 1O
pa3zenaM Kypca, MOCJIEeIOBAaTENIbHOCTh HM3YyUEHUS TEM U pa3[elioB C Y4ETOM
MEXKMPEAMETHBIX U MPEIMETHBIX CBSA3EH, JOTUKU yueOHOTO Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM yJaIruxcs.

XuMus, Kak OJHA M3 OCHOBOIIOJIAraloIIMX o0JiacTell ecTeCTBO3HAHUS,
SBJIIETCS. HEOTHEMJIEMOM 4YacThi0 00pa30oBaHUsS IIKOJIBHUKOB. Kaxablil yenoBek
KUBET B MUpPE BEUIECTB, MIOATOMY OH JIOJKEH UMETh OCHOBBI (PYyHJIaMEHTAJIbHBIX
3HAHUM 1O XUMHHM (XUMUYECKas CHUMBOJIMKA, XUMHUYECKUE TMOHATHUSA, (aKTHI,
OCHOBHBIE 3aKOHbl U TEOpPUH), IMO3BOJIAIOIINE BBIPAOOTATh MNPEACTABICHUS O
COCTaB€ BELIECTB, UX CTPOCHUH, IPEBPALLECHUSIX, IPAKTUUECKOM HCII0JIb30BAHUH, a
Takke 00 OMacHOCTH, KOTOPYI0 OHH MOTYT MpeAcCTaBlsaTh. W3ydas Xumwuio,
ydanrecsl y3HatoT O MaTepHabHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOIIET0 MUPA,
00yCIIOBJICHHOCTH CBOWCTB BEIIIECTB UX COCTABOM U CTPOEHHUEM, TTO3HABAEMOCTH U
MPEICKa3yeMOCTH XUMHUYECKUX SIBICHUM. M3ydyeHrWe CBOWCTB BEIIECTB U HX
MPEBPAIICHU CTIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS, a MPAKTUYECKas
paboTta ¢ BeuiecTBaMu (J1a0OpaTOPHBIE OMBITHI) — TPYIOJIOOHIO, aKKYPATHOCTH U
coopanHocTi. Ha mnpumepe XumuM yyamuecs IOJy4YarOT TMPEACTABICHUS O
METOJIaX MO3HAHUS, XapaKTePHBIX IJI €CTECTBEHHBIX HayK (IKCIEPUMEHTAIbHOM
U TEOPETUYECKOM).

Pabouas mporpamMmma y4eOHOTro Kypca XMMHH JUJIsl 8 Kjlacca COCTaBJIeHA Ha
ocHoBe IlpumepHOll mporpammbl OCHOBHOTO 00IIero oOpa3oBaHHUS 0 XUMHUU
(0a30BbIl ypoBeHb) M MNpOrpaMMbl Kypca XUMHUHU JUIs y4alluxcsi 8 KJIaccoB
obmreoOpa3oBarenbHbIX yupexaeHuit apropa O. C. 'abpuensna (2010 roga).

[Iporpamma paccuutana Ha 68 yacoB (2 yaca B HEJENI0), B TOM YHCIIE HA
KOHTPOJIbHBIE pabOThI- 4 yaca, MpakTHYECKuE pabOThl —7 YaCOB.

CopepkaHne MPOTpaMMbl HAMpPaBICHO HAa OCBOCHHME YYAITUMHCS 3HAHUH,
YMEHUM ¥ HaBBIKOB Ha 0a30BOM ypOBHE.

esan n3yueHnst Xumuu B § Kilacce:
* OCBOGHHE BAXHEHIIMX 3HAHUK 00 OCHOBHBIX TMOHATHSX M 3aKOHAX XUMUH,

XUMHUYECKON CHUMBOJIMKE;

* OBJIQJICHHME YMEHUAMU HAOIIOAaTh XUMHYECKUE SIBJICHHUS, IPOBOJUTH
XUMHAYECKUN DKCIEPUMEHT, IPOU3BOAUTL PACYETbl HAa OCHOBE XHMHMYECKHUX
(GopMyI1 BEIIECTB U YPABHEHU XUMUYECKUX PEAKIUH;



* pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M HHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B
opouecce IPOBEACHUS  XHMHUYECKOIO  JKCIEPUMEHTA, CaMOCTOSITEIIBHOIO
OpUOOpeTEeHUs] 3HAHUI B COOTBETCTBHUM C BO3HUKAIOIIMMH KU3HEHHBIMU
MOTPEOHOCTSIMU;

* BOCIHTAHHWE OTHONICHHA K XHMHUU KaKk K OAHOMY W3 (yHIaMEHTaJIbHbBIX
KOMITOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0IIIeUeTI0OBEUECKON KyIbTYypHI;

* IPUMEHEHUE NOJYyYCHHBIX 3HAHUN U YMEHMI JIJIs1 0€30MacHOr0 HUCIOJIb30BaHUS
BEIIECTB M MATEpUaJIOB B OBITYy, CEJIIbCKOM XO3SICTBE M Ha MPOU3BOJICTBE,
pelIeHUsT NPAKTUYECKUX 3a4ad B IIOBCEAHEBHOM JKU3HM, IPERYIPEKICHUS
SBJICHUM, HAHOCSAILUX BPEJl 3J0POBBIO YEJIOBEKA U OKPYIKAIOIIEH cpese.

3apaum:

1.CpopmupoBaTh 3HaHNE OCHOBHBIX MOHATUHN U 3aKOHOB XUMUH;

2. BocnuTeIBaTh 00IIEUEIOBEUECKYIO KYJIBTYPY;

3. YuuTh HaOM0AATh, IPUMEHATD MTOJTYYEHHBIC 3HAHUS HA MPAKTHKE.

JINYHOCTHBIMM pe3yJbTaTAMU U3Y4YEHHs Ipeamera «XHMHUsS» B 8 Kiacce
SABJISIIOTCS CIEAYIOIINE YMEHUSA:

® OCO3HABaTh €JUHCTBO M LIEJIOCTHOCTH OKPYXKAIOIIETO MHPA, BO3MOKHOCTH

€ro M03HABAEMOCTU U OOBbSICHUMOCTH Ha OCHOBE JOCTHMKEHHUI HAYKHU;
®[IOCTENICHHO BBICTPAaWBAaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33PEHUE:

OCO3HaBaThb HOTpC6HOCTB U T'OTOBHOCTH K CaMOO6pa3OBaHI/IIO, B TOM 4HUCJIC
H B paMKax CaMOCTOSITCIbHOM ACATCIBbHOCTH BHE IIKOJIbBI,

® OIICHUBATh >KU3HCHHBIC CHUTYyallud C TOYKU 3peHUsi Oe3omacHoro obpasza
KU3HU U COXPAHEHUS 3I0POBbS;

® OLICHMBATh YKOJIOTMYECKUI PUCK B3aMMOOTHOIIICHUI YEI0BEKA U TIPUPOJIBI.

e popMHUPOBATH  SKOJOIMUYECKOE MBIIUICHUE: YMEHHE OLEHUBATh CBOIO
NEeSATENbHOCTh M MOCTYINKH APYTHX JIIOJAEH C TOYKH 3PEHUS COXPaHEHHS
OKpYXaloIlel Cpe/ibl - rapaHTa >KM3HU U OJaronoixyqus JroAei Ha 3emIe.

MeranpeaMeTHbIMH pe3yjbTaTaMU M3y4deHUS Kypca «XUMUS» SABISIETCS
(dbopmHpoBaHrE YHUBEpCANIbHBIX YUeOHbIX AeiicTBuil (YVY /).

Pecynamuenvie YV/I.

® CaMOCTOATENLHO OOHApYXHBaTh U (HOPMYIUPOBATH yUEOHYIO MpoOIIEeMYy,
OTIPENIENATH 1eJIb Y4eOHOU AesTENbHOCTH;

® BLIJIBUTATh BEPCUM PEIICHUSI TPOOIEMbI, OCO3HABATh KOHEUHBIN pe3yJbTarT,
BBIOMPATh W3 TIPEIIOKCHHBIX M HMCKATh CaMOCTOSITEIBHO  CPEJICTBa
TOCTYOKCHHUS TIEIIH;

® COCTABJISITh (MHIMBUIYAIIbHO WJIU B TPYIIIIE) IUIAH PEIICHUS TPOOIEMBI;

epaboTasi MO TIUTaHY, CBEPSITh CBOM JCHCTBUA C TMEIbIO U, TIPH
HEOOXOIMMOCTH, HCTIPABJIATH OITMOKHA CAMOCTOSTEIIBHO;

®B JIMAJIOTe C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSATEIHHO BhIpAOOTaHHBIC
KPUTEPUH OLICHKHU.

lloznasamenvuvie YVJI:




® AaHAJIM3UPOBATh, CPABHHUBATh, KIACCUPHUIMPOBATH U 0000maTh (PakTel U
SBJICHUSL. BBISBIATH NIPUYMHBI U CIIEACTBUS MPOCTHIX SBJICHUN.

® OCYIIECTBIISTh CpaBHEHHE, KIACCU(PHUKAIMIO, CAMOCTOSTENBFHO BBIOHpas
OCHOBAHUS ¥ KPUTEPHUH ISl YKa3aHHBIX JIOTUYECKUX OTIepaIuii;

®CTPOUTH  JIOTMUECKOE  PACCYKIECHHE, BKIIOYAIOIIEE  YCTaHOBJICHUE
MIPUYMUHHO-CJICICTBEHHBIX CBA3CH.

®Cco3JaBaTh CXEMATUYECKHE MOJEIH C BBIACICHHEM CYIIECTBEHHBIX
XapaKTEPUCTHK 0OBEKTA.

® COCTABIISITh T€3UCHI, PA3JINYHbIC BUJIbI TUIAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.).

e IpeoOpa3oBeIBaTh WHGOPMALIMIO W3 OJHOTO BHJA B Jpyroi (tabiuiy B
TEKCT U TIp.).

®YMETh OMNpPENEISITh BO3MOXKHBIE HCTOYHUKH HEOOXOAMMBIX CBEICHHIH,
HNPOU3BOIUTH TOMCK HH(pOpPMAIMM, aHAIW3UPOBATh M OLECHHUBATH €&
JOCTOBEPHOCT.

Kommynuxkamueuvie YVJ/I:

CaMOCTOSITCIBHO OpPraHU30BBIBATH Y4YCOHOE B3aWMOJICHCTBHEC B TPYIIIC
(ompenensaTh 00UTUE IENH, PACTIPEICIATh POJIH, JOTOBAPUBATLCS IPYT C IPYTOM H
T.J1.).

IIpeamMeTHBIMH Ppe3yJIbTATAMM HM3YYEHUs MPEAMETA SBISIOTCS CIEIYIOIINE
YMEHHSL:

® OCO3HAHME POJIH BEILECTB:
- ONPEAEINATh POJIb PA3JIMUYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHSITH POJIb BEUIECTB B UX KPYTrOBOPOTE.

® PACCMOTPEHUE XUMUYECKUX IPOLIECCOB:
- IPUBOJIUTH TPUMEPHI XUMUYECKUX MTPOLECCOB B MPUPO/IE;
- HaXOJIUTh YEPThI, CBUJICTEIbCTBYIOIHE 00 OOIIUX MPU3HAKAX XUMUUYECKUX
IIPOLIECCOB U UX PA3TUUMUSAX.

® 1CIIOJB30BaHNE XUMUUYECKUX 3HAHUU B OBITY:
— OOBSICHATH 3HAYCHHE BEIIECTB B )KMU3HU U XO35ICTBE YEIIOBEKA.

® 00BSACHSTH MUP C TOUKH 3PCHUS] XUMUH:
— MEPEYMCIIATH OTINYUTENBHBIE CBOMCTBA XMMUUYECKUX BELIECTB;
— pa3nu4aTh OCHOBHBIE XUMUYECKHUE ITPOLIECCHI;
- ONPEJENATh OCHOBHBIE KJIACCHl HEOPTraHNYECKUX BELIECTB;
- IOHUMATh CMBICII XUMUYECKUX TEPMHUHOB.

® OBJIQJICHUE OCHOBAMM METOJOB MO3HAHHUS, XapaKTEPHBIX JJISI €CTECTBEHHBIX
HayK:
- XapaKTepu3oBaTh METOAbl XUMHUYECKOW HayKu (HaOIIOJCHHUE, CpaBHEHUE,
AKCHEPUMEHT, UBMEPEHUE) U UX POJIb B MO3ZHAHUU TTPUPO/IBI;
- TMPOBOJUTh XUMHUYECKHE ONBITHI M OKCIEPUMEHTBI W OOBSACHATH WX
pe3yJIbTaThl.

® YMEHUE OLICHMBATh IIOBEJCHHUE YEJIOBEKA C TOYKU 3PEHUS XUMHUUYECKOU
0€30MacHOCTH 0 OTHOIIEHUIO K YEJIOBEKY U MPUPOJIE:



- WCTOJB30BaTh 3HAHUS XUMHUU TMPHU COOJIIOJECHUW TMPaBUJ MCIOJIb30BaHUS
OBITOBBIX XMMUYECKHUX MPENapaToB;
— pa3iuuaTh ONacHble U Oe30MacHbIe BEIIECTBRA.
Pabouast mporpamMma nocTpoeHa Ha OCHOBE KOHIICHTPUYECKOIO MOX0/1a. ITO
JIOCTUTAaeTCs MYTEM BBIWICHEHHUS JUJAKTUYECKOW EAUMHUIBI — XHUMHUYECKOIO
AJIEMEHTa - U JalbHEHIIEM YCIIOKHEHUU U PACIIUPEHUU €e: 37eCh TaKOBBIMU
BBICTYNAIOT (OPMBbI CYIIECTBOBAHUS (CBOOOIHBIE AaTOMBI, MPOCTHIE U CIIOXKHbBIC
BelleCTBA). B mporpamMme yduThIBaeTCA peanu3alus MEXIPEIMETHBIX CBS3EH C
KypcoMm ¢usuku (7 xiacc) u Ouonoruu (6-7 Kiaccel), TA€ AAaeTCA 3HAKOMCTBO C
CTPOEHHMEM aTOMa, XMMHUYECKON OpraHu3alMei KJIETKH MU MpoLeccaMu OOMeHa
BEILECTB.
OcHoBHOHM (hopMO# OpraHH3alUU y4eOHOTrO Mpollecca SBISETCA KIACCHO-
ypouHas cucTemMa. B KkauecTBe JOMONHUTENBHBIX (OPM  OpraHU3aIUU
o0pa30oBaTeNbLHOTO  Mpollecca  MCMOJb3YeTCS  CHUCTeMa  KOHCYJIbTallMOHHOM
MOJICPKKU, MHAUBUAYAJIbHBIX 3aHATHI, CaMOCTOSITENbHAs padoTa ydaluxcs C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHMA.
[Ipeobmamaromeit  dhopmoit KOHTPOJI BBICTYNAIOT THUCbMEHHBIN

(caMocTOATEIbHBIE U KOHTPOJIbHBIE PaOOTHI) U YCTHBIN OIpoc (coOece1oBaHue).
HNcxoaHbIMH JOKYMEHTAMH [JII COCTABJIEHMSI NpuMepa padoueit
MPOrpaMMbl SIBIWINCH:

1. ITpuka3 Muno6pnayku ot 17.12. 2010r. Ne 1897 «OO0 yTBepk1eHUU U
BBeeHuH B aerictsue @I'OC OOO»

2. Ilpuxaz MunoOprayku ot 17.05.2012 Ne 413 «OO0 yTBEepKICHUU H
BBeieHuu B nielictBue ®I'OC cpennero( mojHOro) 00IIero
o0Opa3zoBaHUs»

3. IMuceMo MunuctepctBa obpazoBanus u Hayku P®D ot 19 anpens 201 1r.
Ne(3-255 «O BBeneHuu deaepanbHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHIAPTOB OOIIEr0 00pa30BaAHUS

4. Tlpuxa3z Munobpuayku Poccuu ot 7 utonst 2012 1. Ne 24480 «O6
yTBEpXACHUU (heepaTbHOTO rOCyAapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero (IOJTHOT0) 00IIero 00pa3oBaHMM)

5. @enepanbHOTO TOCYJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAAPTA

OCHOBHOTI0 00111eT0 00pa3oBaHus (mpuka3 MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 aexadps 2010 r. Ne 1897)

6. [IpumepHBIE MPOrpaMMBI 10 Y4EOHBIM TpeaMeTaM (QenepabHOTO
0a3MCHOro yueOHOro IJIaHa.

3a ocHOBy paboueil mporpaMMbl B3sTa MporpamMMma Kypca xumuu mis 8-11
KJIacCOB  0011e00pa3oBaTeNbHBIX  YUPEKIACHUN (aBTOp O.C. TabpuensH),
pexoMeHoBaHHas JlemapraMeHTOM 00pa30BaTENbHBIX MPOTPAMM W CTaHIapTOB
obmero obOpazoBanuss MuHHCTepcTBa oOpazoBanusi P®, omybnukoBaHHas
uznarensctBoM «Jlpoda» B 2010 romy.

[Ipennaraempie MaTepuaibl pa3paboTaHbl Ha OCHOBE AaBTOPCKOW MPOTPAMMBI
O.C.I'abpuensina, COOTBETCTBYIOIIEH denepaIbHOMY KOMIIOHEHTY



['ocynapcTBeHHOTO

CTaHJapTa

o0rero

oOpazoBaHusi U

JOITYIIEHHOMN

MunuctepcTBOM oOpazoBanus u Hayku Poccutickoit ®denepanun (O.C.I"abpuensu
[Iporpamma kypca xumun s 8-11 kimaccoB 001ieo0pa3oBaTEIbHBIX YUPEKICHUN
— 2-¢ u3JaHue, nepepadoTanHoe u gonojaHeHHoe — M.: [Ipoda, 2010.).
ABTOPCKOH IIpOrpaMMe COOTBETCTBYET YUECOHUK: « XUMHUS 8 KIIACC»
Temamuueckoe naanupoganue no xumuu, 8 Kuacc,

YMK O.C. I'abpuenana.

(2 uaca 6 neoenro, éceco 68 uacoes)

Ne | HammenoBanue | Bcero N3 Hux

n/m | TeMbl yacoB
IIpakTHyeckmne KonTpoJbHbIE | ypOKHT
padoThI paéoThbI

1. | Tema 6 Nol,Ne2. ITpuémsl 4
1.Benenue oOparreHust ¢

71a60paTOPHBIM
o0opy10BaHUEM U
HaOJII0IEHUE 3a
ropsIIEeH CBEYOM.

2. | Tema 2. 7 K.p. Nel 6
ATOMBI
XUMHYCCKUX
AIIEMEHTOB

3. | Tema 3. 5 5
[Ipoctelie
BEILIECTBA

4. | Tema 4. 16 | Ne3. Ananu3 mo4Bsl U K.p. Ne2 13
Coenunenus BOJIEL.

XAMUYECKUX No4. [TpuroroBieHue

AJIEMEHTOB pacTtBOpa caxapa ¢
3aJJaHHONM MacCOBOH
JIOJIEN paCTBOPEHHOTO
BEIIIECTRA.

5. | Tema 5. 12 | NeS. Ilpuznaku K.p. Ne3 10
N3menenus, XMMUYECKHUX PEaKIUM.

MPOUCXOJIAIINE C
BEILIECTBAMU.

6. | Tema 6. 22 | Ne6.CBoiicTBa KHUCIIOT, HroroBasn 19
PacTBOpeHue. OCHOBAHUU, OKCUJIOB U K.p. Ne4
PacTtBOpBI. COJIEH.

CBoiicTBa Neo7. Pemenue

pacTBOpPOB AKCTIEPUMEHTAIIbHBIX

AJIEKTPOJIUTOB. 3ajad.

HTroro: 68 6 4 58




COAEPXAHUE U3YHAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenue B xumuio (4 4)

XuMusl — HayKa O BEUIECTBAX, UX CBOMCTBAaX M MPEBPAIICHUSX.

[lonsiTue O XMMHYECKOM »3JeMeHTe U (opMax €ro CylecTBOBAHMUS:
CBOOOJHBIX aTOMaX, MPOCTBIX U CIOKHBIX BEIIECTBA

[IpeBpamienus BemecTB. OTIMYME XUMHUYECKHX PEAKIHN OT (PU3NUECKUX
ABJICHHUI. POJIb XMMHM B )KM3HU YEJIOBEKA.

Kparkne cBeneHuss W3 HCTOPUM BO3HUMKHOBEHHS M Pa3BUTHSA XUMHHU.
[Tepuon anxumuu. Ilonstue o ¢punocopckom kamue. Xumus B XVI B. PazBurtue
xuMuu Ha Pycu. Poip 0T€YEeCTBEHHBIX YUEHBIX B CTAHOBICHUM XUMUYECKOW HAYKU
- padotel M. B. JlomoHocoBa, A. M. bytneposa, JI. 1. Menneneena.

XAMHUYECKAasT ~ CUMBOJIMKA. 3HAKA  XMMHMYECKHX  DJIEMEHTOB W
IPOUCXOXKJIEHHE WX Ha3BaHud. Xumuueckue @opmynbl. HWHOEKCs U
ko3 duimenTsl. OTHOCHUTENBHBIE aTOMHAash M MOJIEKyJsipHas Maccel. Pacuer
MacCOBOM 1011 XUMHUYECKOTO 3J€MEHTA MO (pOopMyJie BEIECTBA.

[Tepuomuueckas cucrema xumuueckux siemeHToB JI. 1. Menneneesa, ee
CTPYKTypa: Majble M OOJbIINE IEePUOIbl, TPYHIbl M TOATPYNIbI (TJIaBHAs M
nobouHast). Ilepuoanueckas cucreMa Kak CIPaBOYHOE MOCOOHE JJIsA TMOJy4YCHUS
CBEACHUM O XMMHUUYECKHUX DJIEMCHTAX.

Pacuérnbie 3amaum. 1. HaxoxjaeHWe OTHOCUTEIBHOW MOJICKYJISIPHON
Macchl BEIIECTBA IO €ro XUMU4eckon ¢opmyse. 2. BeiuncieHrne MaccoBOM 01
XUMHUUYECKOTO 3JIEMEHTa B BEIIECTBE MO €ro GopmyJie.

IIpenMeTHBIE Pe3VIbTATHI 00YVUYEeHNS

VYyamuiicst JOJKEH ymems.

® JCIOJB30BaTh MIPHU XaPAKTEPUCTUKE BEIIECTB MOHSATHUS: «aTOM», «MOJIEKYIay,
«XUMUYECKUI DJIEMEHT», «XUMHUYECKHN 3HAK, WM CHUMBOJD), «BEIIECTBOY,
«IIpOCTOE  BELIECTBO», «CJOKHOE BEUIECTBO», «CBOWCTBA  BELIECTBY,
«XUMUYECKUE  SIBICHUS», «PHU3HUECKHE SIBICHUS, «KOIDPHUIUEHTH»,
«UHJIEKCB»,  «OTHOCUTENbHAs ~ aTOMHas  Macca»,  «OTHOCHUTEIbHas
MOJIEKYJISIpHAs] Maccay, «MAacCcoBast 10JIS AIIEMEHTAY;

® 3HATh: NPEIMEThI U3YUEHUSI €CTECTBEHHOHAYYHBIX TUCLHUIUIMH, B TOM YHUCIE
XUMUH; XUMUYCCKIE CUMBOJIBI, UX Ha3BaHUS M POU3HOIICHHC;,

e KJIaccu(pUIMPOBATH BELIECTBA IO COCTABY Ha MPOCTHIE U CIOKHbBIE;

® pasnuyaTh: TEJa U BEUIECTBA; XUMUYECKHUI 3JIEMEHT U MIPOCTOE BEUIECTBO;

® ONUCHIBATH: (POPMBI CYIIECTBOBAHUS XMUMHYECKUX DJIEMEHTOB (CBOOOIHBIE
aTOMBI, TPOCTHIE BEILECTBA, CJIOKHBIC BEIIECTBA); TaOIU4YHYIO (Qopmy
[lepuonyueckoi CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB; TIOJIO)KEHHUE PJIEMEHTA B
tabmune [[. Y. MenneneeBa, UCIOIb3Yys MOHSTUS «IEPUOI», «TPYIIIay,
«T7aBHAs TONATPYINa», «Mo0O0YHAs TMOATPYIIa»;, CBOWCTBA BEIIECTB



(TBEPIBIX, KUIKUX, Ta3000pa3HBIX);

® OOBSICHSATH CYmIIHOCTb XHMMHYCCKHX SIBICHUM (C TOYKHW 3PpCHUA aTOMHO-

MOJICKYJIIPHOTO YUYEHHMs) U MX MPUHIUIHAIBHOE OTIMYHE OT (PUBHMUYECKUX
SIBJICHUU

® XapaKTCpU30BATb: OCHOBHBLIC MCTOAbI U3YUCHUA CCTCCTBCHHBIX AHCHUILINH

(mabmrosleHre, JKCIEPUMEHT, MOJCIMPOBAHUE); BEIIECTBO IO  €ro
XUMUYECKON (opMysie COrjacHO IUIaHy: Ka4yeCTBEHHBIH COCTaB, THII
BellecTBa  (MPOCTOE  WJIM  CJOXKHOE),  KOJIMYECTBEHHBIM  COCTaB,
OTHOCHUTEJIbHAST MOJICKYJIIpHAs Macca, COOTHOIICHHE MacC JJIEMEHTOB B
BEIICCTBE, MAacCOBBIC JIOJM OJJIEMEHTOB B BeIIeCTBE (IS CIIOMKHBIX
BEICCTB); POJIb XUMHUHU (TIOJIOKUTEIBHYIO W OTPUIIATEIbHYIO) B KU3HU
YeJI0OBeKa, apryMEHTHPOBATh CBOE OTHOIIIEHHUE K 3TOH mpobieme;

¢ BBIYHUCIIATHE OTHOCHUTCIIbBHYIO MOJICKYJIIPHYIO MAaCCy BCHICCTBA U MACCOBYIO

JOJJI0 XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHUAX

¢ IIPOBOAWTH Ha6J'IIOI[eHI/IH CBOMCTB BCIICCTB H ﬂBJ’ICHHﬁ, MMPOUCXOIAINX C

BCIIIECTBAMU;

e CO0JIIOZIaTh NpaBUJIa TEXHUKH 0€30IIaCHOCTHU MPU NPOBEIECHUN HAOIIOIEHUI

)51 Ha60paTOpHBIX OIIBITOB.

MeTtanpeaMeTHbIe pe3yJbTAThI 00y4eHUs

Yyamumiics T0IKEH ymems.

OTIPENCNATh TPOOJEMBI, T. €. YCTaHABIMBATH HECOOTBETCTBHE MEXIY
YKETACMbIM H JIEHCTBUTEIHHBIM;

COCTaBJISITh CIIOKHBIN TIJIaH TEKCTA;

BJIAJICTh TAKUM BUJIOM U3JIOKEHUS TEKCTA, KaK IOBECTBOBAHME;

MIO0JT PyKOBOJICTBOM YYHTEJIIS TPOBOIUTH HEMOCPEICTBEHHOE HAOIIOICHUE;
MO/ PYKOBOJICTBOM YUYHUTEIS O(QOPMIISATH OTUYET, BKIIOUYAIOIINNA OMHCAHUE
HaOJIOICHUS, €TO PE3yJIbTAaTOB, BHIBOJIOB;

WCIIOJIb30BATh TAKOW BUJI MBICIEHHOTO (MI€aTbHOTO) MOJEIUPOBAHUS, KaK
3HAKOBOE MOJIEIMPOBaHUE (Ha MpUMEpEe 3HAKOB XUMHUYECKHUX JIJIEMEHTOB,
XUMHUYECKUX (HOpMyN);

WCITOJIB30BaTh TAKOW BHJI MaTEPHAIBHOTO (MPEIMETHOTO) MOICITHPOBAHUS,
KaK (U3MYEeCKOe MOJACIUpPOBaHUE (Ha MPUMEPE MOJCIMPOBAHHS aTOMOB U
MOJIEKYN);

MOJTy9aTh XUMUYECKYI0 HH(POPMAIIUIO U3 PA3TMYHBIX HCTOYHUKOB;
OTIpeIeNSITh OOBEKT M aCMEKT aHalIu3a U CUHTE3a;

OTIPEJIENSITh KOMITIOHEHTHI 00BbEKTa B COOTBETCTBUU C aCIEKTOM aHalM3a U
CUHTE3;

OCYIICCTBJIATh KAYECTBEHHOC W KOJMYECTBEHHOE OIMMCAHWE KOMIIOHEHTOB
00BEKTa;

OTpEENATh OTHOIIEHUSI O0BEKTA C IPYTUMH 0ObEKTaMH;

OTIPEJIENISITH CYIIECTBEHHBIE IPU3HAKA OOBEKTA.



Tema 2. Atombl xuMH4ecKHX 31eMeHTOB (10 u)

ATOoMBI Kak (hopMma CyHIECTBOBAHUS XUMHYECKUX 3JeMEHTOB. OCHOBHbBIE
CBEJICHHSI O CTPOCHHHM aTOMOB. JlOKa3aTelbCcTBa CI0XHOCTH CTPOECHHUS aTOMOB.
Omneithl Pezepdopaa. [InanerapHas Mozienb CTpOSHHUS aToMa.

CocTaB aTOMHBIX siep: MPOTOHBI U HEUTPOHBI. OTHOCHUTENIbHAST aTOMHAas
Macca. B3auMOCBSI3b MOHATUN «IIPOTOHY», «HEUTPOH», «OTHOCUTEIbHASI aTOMHAas
Maccay.

N3menenne dmcia TPOTOHOB B sAApe aroMa - oO0pa3oBaHWE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

N3MeHenune yucna HEUTPOHOB B siApe aToma - 0Opa30BaHUE H3OTOIMOB.
CoBpeMeHHOE OIpeeiICHUE MOHATUS «XUMHYECKUM 3ieMeHT». M30Tombl Kak
Pa3HOBUHOCTH aTOMOB OJIHOTO XMMHUYECKOTO 3JIEMEHTA.

OnexktpoHbl. CTpoeHHE DJIIEKTPOHHBIX OOO0JIOYEK aTOMOB XMMHYECKHUX
sanemeHToB Nel-20 mepuoamueckoi cucremsl [I. 1. MenneneeBa. I[lonstue o
3aBEPILICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (SHEPTeTHUECKOM YPOBHE).

Ilepuonnyeckas cucrema xumuueckux dieMmeHToB [[. M. Menneneesa u
CTpOEHHE aTOMOB: (PU3UYECKHUM CMBICI MOPSIKOBOTO HOMEpa IJieMEeHTa, HoMepa
IPYIIIbl, HOMEpa NEPUOA.

N3MeHeHne yuncia 3JIEeKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa
XUMHUUYECKOTO 3JIEMEHTA - 00pa30BaHUE MOJIOKUTEIbHBIX U OTPUIIATEILHBIX HOHOB.
Honbl, oOpa3oBaHHbIE aTOMaMU METAVIOB U HeMETaUIoB. [IpuuuHbB U3MEHEHUs
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB B IIEPUOAaX U rpymnmax.

O6pazoBanue OuHapHbix coenuHeHui. [TonsTue 00 noHHOM cBsi3u. CXeMbl
o0pa3oBaHUsI HOHHOM CBSI3H.

B3aumoneiicTBue aTOMOB XUMHYECKUX JJIEMEHTOB-HEMETAIOB MEXIY
co0oil - oOpa3oBaHME JBYXaTOMHBIX MOJIEKYJ MPOCThIX BemlecTB. KoBaneHTHas
HETOJISIPHAs XUMHUUYECKas CBS3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI.

B3anmoneiicTBue aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXKIY
coboi - oOpa3oBaHue OMHApPHBIX COEJIMHEHUN HEMETaJUIOB.
DIIeKTpoOoTpUIIATEIbHOCTD. [IOHSATHE O KOBAJICHTHOM MOJISIPHOM CBSI3H.

B3aumoneiicTBue aTOMOB XUMHUYECKUX AJIEMEHTOB-METAIOB MEXKIY
co0oil - 00pa3oBaHUE METAUIMYECKUX KpucCTaioB. [loHATHE O MeTaimyecKoin
CBSI3U.

JlemoHCcTpanum. Monenu aTOMOB XUMHAYECKUX AJIEMEHTOB.
[lepnoguyeckas cucreMa XuMu4eckux anemeHnToB /. 1. Menneneesa.

IIpakTnueckass padora Ne 1
[IpaBuna TexHuku Oe30mMacHOCTH MpuU pabOTe B XMMHYECKOM KaOWHETe.
JlabopaTopHoe 00opya0oBaHUE U OOpaIIEeHNE C HUM.

IpakTnueckass padora Ne 2

Hab6nronenue 3a ropsiieit cBedoin

IIpeaMeTHBIE Pe3VJbTAThI 00YUEeHHUs




Yuammics 10IKEH ymems.

WCMOJIb30BaTh TMPU  XAPAKTEPUCTUKE AaTOMOB MOHSTUS:  «IIPOTOHY,
CHEUTPOH», «IJEKTPOH», «XUMHUYECKHH DJIEMEHT», «MAacCOBOE YHCIIO»,
«U30TOID), «IJEKTPOHHBIN CJION», «IHEPreTUYECKUN YPOBEHbY, «IJIEMEHTHI-
METaJUIbDY, «IJIEMEHThI-HEMETAJUIbDY; TPH  XapaKTEPUCTUKE BEIIESCTB
MOHATUS «UOHHAs CBSI3bY», «HUOHBI», «KOBAJIEHTHAs HEMOJISIPHAS CBS3bY,
«KOBAJICHTHAS MOJISIpHAs CBSI3bY, «QIIEKTPOOTPULIATETBHOCTDY,
«BaJICHTHOCTBY, «METALUIMYECKAS CBSA3bY;

ONHUCBIBAaTh COCTAB M CTPOCHUE ATOMOB JJIEMEHTOB C HOPSAKOBBIMHU
HoMepamu 1—20 B Ilepuoauueckoit cucteMe XuMHIeCKUX deMeHToB [l. 1.
Menaeneena;

COCTaBJISITb CXEMbI PACIpPEICIICHUS AJIEKTPOHOB MO 3JEKTPOHHBIM CIIOSIM B
AIIEKTPOHHON 000JI0YKEe aTOMOB;, CXEMbl OOpa3OBaHUS pa3HBIX THUIIOB
XHMHYECKOM CBSI3M (MOHHOM, KOBaJEHTHOM, METAJNIMYECKOMN );

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUUYECKUX AJIEMEHTOB
(3aps10B SAEp aTOMOB, YKCIIA JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIOE,
YHUCIIO 3aIOJTHSAEMBIX 3JIEKTPOHHBIX CJIOEB, paauyc aToma,
AIEKTPOOTPUIIATEIEHOCTh, METANINYECKUE U HEMETAIUTMYECKHUE CBOMCTBA) B
nepuojiax M rpynnax (riaaBHbIX noarpymmax) Ilepuoguueckodt cHUCTEMBI
xuMmuueckux aneMeHtoB J[. WM. MeHneneeBa ¢ TOUKH 3pEHHUS TEOPUU
CTPOEHHUS aTOMA;

CpaBHUBATh CBOWCTBA AaTOMOB XUMMUYECKHX D3JIEMEHTOB, HAXOIAIIUXCA B
OIHOM IIepUOAE€ WM TJIaBHOM mnoarpymnme [lepuoguyeckoi cucTeMsl
xumuueckux sneMentoB [[. Y. MenneneeBa (3apsiioB sjiep aTOMOB, 4UCia
AJEKTPOHOB HA BHEIIHEM JJEKTPOHHOM CJIOE€, YHCJIO 3alOJIHSEMBIX
AJEKTPOHHBIX  CIIOEB,  paguyC  aroMa,  JJIEKTPOOTPULIATEIBHOCTD,
METaUIMYECKUE U HEMETAJUTMYECKUE CBOICTBA);

JIaBaTh XapAaKTEPUCTUKY XUMHUYECKHX OJJIEMEHTOB [0 HMX IOJOXKEHHUIO B
ITepnomnueckont cucreme xumuuecknx siemeHtoB JI. WM. MenneneeBa
(XMMUYECKHM 3HAK, IMOPSIKOBBIM HOMEp, IEpPHOJ, TPYIIa, IOArPYIIa,
OTHOCUTEJIbHAs aTOMHAsi Macca, CTPOCHHE aromMa — 3apsal sApa, YUCIO
MPOTOHOB M HEHUTPOHOB B siJipe, 00Ill€e YKCIIO JICKTPOHOB, pACHPEICIICHHUE
AIIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM);

OMPENENATh TUIl XUMUYECKON CBSI3U MO (POopMyIie BElIECTBa;

MPUBOJAUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH XUMUYECKOMW CBSI3H;
XapaKTEepU30BaTh  MEXaHW3Mbl ~ OOpa30BaHUS  KOBAJICHTHOW  CBSI3U
(0OMEHHBIN ), HOHHON CBSI3M, METAJNIMUCCKOMN CBS3H;

YCTAHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U: COCTAB BEIIECTBA — THII
XUMHYECKOM CBSI3H;

COCTaBJISATh (POPMYJIbI OMHAPHBIX COCAMHEHUN 110 BaJICHTHOCTH;

HAXOJIUTh BAJIGHTHOCTH 3JIEMEHTOB 110 (hopMyJie OMHAPHOTO COCTUHCHUS.

MertanpeaMeTHblIe pe3yjbTAaThl 00y4eHUs!



Yuammics 10IKEH ymems.
e (hopmMynupoBaTh TUIOTE3Y MO PEUICHUIO TPOOJIEM;
® COCTaBJATh IUIAaH BBHINIOJIHEHUS YYE€OHOM 3ajauM, pelieHus MpooieM
TBOPUYECKOTO U MOKMCKOBOTO XapaKTepa, BHIIIOJHEHUS MPOECKTa COBMECTHO C
YUUTEIIEM;
® COCTaBJISITh T€3UCHI TEKCTA,
® BJIAJICTh TAKUM BUJOM U3JIOKEHUS TEKCTA, KaK OMUCAHUE;
® UCIOJIb30BaTh TAKOW BHJI MBICIEHHOTO (MI€albHOT0) MOJEIUPOBAHUS, KaK
3HAKOBOE MOJEIHPOBaHUE (HAa MpPHUMEpPE COCTABJICHHS CXEM OOpa30BaHUs
XUMUYECKOU CBS3M);
® 1CMOJIb30BaTh TaKOW BHJ MAaTepUAIBHOTO (IIPEIMETHOr0) MOACIUPOBAHUS,
KAaK aHAJIOTOBOE MOJIEJIMPOBAHNE;
® HCIIOJIb30BaTh TAKOM BHJI MaTEPHAIBHOIO (MPEIMETHOT0) MOACIUPOBAHUS,
Kak (u3nueckoe MOJIeIMpoBaHue (Ha mMpuMepe Mojiesiel CTPOEHHUS aTOMOB);
OTIPEIENISITh OOBEKTHI CPABHEHUS U aCIEKT CPaBHEHUSI 0ObEKTOB,
BBITIOJIHSTH HEMIOJIHOE OJTHOJIMHEMHOE CPABHECHUE;
BBITIOJIHSITh HEMOJIHOE KOMIUIEKCHOE CPAaBHEHUE;
BBITIOJIHSATH [MOJHOE OJTHOJIMHENHOE CPAaBHEHUE.

Tema 3. Ilpocrtbie BemecTBa (/4)

[TomoxeHne MeETauIOB M HEMETAUIOB B MEPUOJAUYECKON CHCTEME
xummuueckux snemeHToB [[. M. MenneneeBa. Baxkneline mpocThie BEIIECTBA -
METAJJIBI: JKEJe30, AIOMUHUM, Kalbl[ui, MarHui, HaTpuil, kamuid. OOiue
(u3nUecKue CBOIICTBAa METAIIOB.

Baxnelime mpocThie BEIIECTBA - HEMETaUIbl, 00pa30BaHHbIE ATOMaMHU
KHCIIOpOJia, BOAOPOMa, a3oTa, cephl, docdopa, yriaepogaa. CriocoOHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB K OO0pa30BaHUIO HECKOJBKUX TPOCTHIX BEIIECTB -
aloTponus. AIOTpomnHble Moaudukanuu Kuciaopona, ¢ocdopa W 0OJIOBa.
Merauimueckue M HEMETAJUIMYECKHE  CBOMCTBA  IPOCTBIX  BELIECTB.
OTHOCUTENBHOCTD JIETICHUS MPOCTHIX BEUIECTB HA METAJUIbl U HEMETAJLIIBI.

ITocrosinnas ABoranpo. KonnuectBo BemectBa. Monbs. MonsipHas Macca.
MousipHbiii  00beM Ta3000pa3HbIX BewlecTB. KpaTHble €IMHULBI KOJWYECTBA
BEIIECTBA — MWJIJIMMOJIb U KUJIOMOJb, MAJUIUMOJISIPHAS Y KUJIOMOJISIPHAST MacChl
BEILIECTBA, MUJUTUMOJISIPHBIA M KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTrsl ¢ uCHONB30BaHMEM  TOHATHM  «KOJUYECTBO  BEILIECTBA,
«MOJISIPHAST MACCay, «KMOJIIPHBIA 00BEM Ta30BY», KIIOCTOSIHHAST ABOTAIPO».

Pacuernbie 3amaum. 1. BpriuucieHue MOISpHONM MacChl BEHIECTB IO
XxuMudeckuM (popmynam. 2. PacdeTsl ¢ MCMONB30BAHUEM TMOHATUN «KOJHMYECTBO
BCII[ECTBA», «MOJISIPHAs Macca», «MOJSIPHBIH 00BEM Ta30B», «IOCTOSHHAs
ABoraapoy.

JdemoncTpanuu. HekoTtopble MeTamipl M HEMETAJUIBI  KOJIMYECTBOM
BemecTBa 1 Mok, Moniens MoJIIpHOTO 00BeMa ra3000pa3HbIX BEIIECTB.
IIpeaMeTHBIE Pe3YJILTATHI 00VUECHUS




Yuammics 10IKEH ymems.

HCIIOJBb30BaTh IIPH XAaPAKTCPUCTHUKE BCIICCTB IIOHATHA: «MCTAJIBDY,

«IIACTUYHOCTDY, «TETUIONPOBOIHOCTHY, «QIIEKTPOMPOBOTHOCTDY,
CHEMETAJUIbD», «AJUIOTPOIHUS», «AJUIOTPOITHBIE BHJIOU3MCHCHUS, WM
MOIU(DUKAITAN;

OIKCHIBATh MOJIOKEHUE AJIEMEHTOB-METAIJIOB M 3JIEMEHTOB-HEMETANIOB B
[lepnognueckon cucreme xummudyeckux aaeMeHToB J[. . Menneneesa;
KJIACCU(PUIIMPOBATh, MPOCThIE BEIIECTBA HAa METAIBI M HEMETaJlbl,
HJIEMEHTBHI;

OIpENENATh MPUHAMICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3
U3YYEHHBIX KJIACCOB — METaJIbl U HEMETAIJIBL;

JI0Ka3bIBaTh OTHOCHTEIHHOCTH JIEJICHUS MPOCTHIX BEIIECTB HAa METaJUIbI U
HEMETAJJIbL;

XapakTepu3oBaTh 001IHMe (U3NIECKUE CBOMCTBA METAIIIOB;

yCTaHaBIMBATh PUYUHHO-CIICJICTBEHHBIE CBSI3U MEXAY CTPOCHUEM aroma U
XMUMHYECKOH CBSI3bIO B IPOCTHIX BEUIECTBAX — MeTaJlJlaX U HEMETAJUIaX;
OOBSACHATH MHOI000pa3ue MPOCTHIX BEUIECTB TakUM (PAKTOpoM, Kak
AJIJIOTPOTINS;

ONKCHIBAaTh CBOWCTBAa BEHIECTB (HA MPUMEpPax TMPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAILJIOB);

co0JII0/1aTh MpaBUjla TEXHUKHU O€30MaCHOCTU MPU MPOBEICHUN HAOIIOIEHUN
1 1a00PATOPHBIX OIBITOB;

UCIIONb30BaTh MPHU PEIICHWH PACUYETHBIX 3a7ad TOHATHUS: «KOJIHMYECTBO
BEIIECTBA», «MOJb», «IOCTOSIHHAs ABOTaJipo», «MOJSIpHas Maccay,
«MOJISIPHBI 00bEM Ta30B», «KHOPMaJIbHBIC YCIOBH;

MIPOBOJNUTH PACUYETHI C UCIIOJIb30BAHUEM TOHSITHI: «KOJINYECTBO BEIIECTBAY,
«MOJISIpHAsl Maccay, «MOJISIPHBIM 00beM Ia30B», «IIOCTOSIHHAsE ABOTapO».

MeTtanpeaMeTHblIe pe3yJbTAThl 00y4eHUs

VYyamumiics T0mKEH ymems.

COCTAaBJISATH KOHCIIEKT TEKCTA;

CaMOCTOSITEIILHO UCIIOJIh30BaTh HEMOCPEACTBEHHOE HAOIOICHUE;
CaMOCTOSITEIEHO O(OPMIIATh OTYET, BKIIOYAIOIINN ONMHUCAHUE HAOIIOICHUS,
€ro pe3yJibTaTOB, BHIBOJIOB;

BBITIOJIHSTH MOJTHOE KOMILJIEKCHOE CPABHEHHUE;

BBITIOJIHSITH CPABHEHHE 10 aHAJIOTU U

Tema 4. CoennHeHHsI XHMHYECKHUX JieMeHTOB (14 u)
Crenenb okucneHus. OmnpeneneHue CTENEHU OKHUCICHHUS AJIEMEHTOB MO

xumudeckonn  gopmyne coemuHenus. CocrtaBienue  Gopmyn  OMHApPHBIX
COCIMHEHUM, OOIMi CcIoco0 WX Has3piBaHUsA. buHapHBIE COSAWHEHHUS: OKCHIBI,
xynopuabl, cyiabbuasl u ap. CocraBnenue ux dopmyin. [IpeacraButenn OKCUIOB:



BOJla, YIJEKUCHIbIM Tra3 ¢ HeramieHas u3BecThb. llpencraBurenu JeTydux
BOJIOPOJHBIX COCAMHEHUI: XJIOPOBOJAOPO/ U AMMHUAK.

OcHoBaHMs, UX COCTaB M Ha3BaHUs. PacTBOPMMOCTH OCHOBaHUU B BOJIE.
Tabnuia pacTBOPUMOCTH THAPOKCUIOB U coieit B Bojie. [IpeacraBuTenu menoyei:
TUJIPOKCHUABI HATpHUsl, Kaiusi W Kaiblus. [IOHSATHE O KA4YECTBEHHBIX PEaKIHUSIX.
Nuaukatopsl. I3MeHEHNE OKpACKX UHAMKATOPOB B LIEIIOYHOM Cpeie.

Kucnorel, wux coctaB u Ha3BaHusd. Knaccudukanuss  KUCIOT.
[IpencraBuTeny KUCIOT: CEpHasi, COJiAHas W a30THasA. V3MEHEHHEe OKpacKu
WHJIKaTOPOB B KUCIIOTHOM CpEJIE.

Conu kak OpOU3BOJHBIE KUCIOT MU OCHOBaHMM. VX cocTaB u Ha3BaHUA.
PactBopumocTs coieil B Boje. [IpeacTaBurenu comneit: XJaopua HaTpusi, KapOoHAT U
docdat KambpIus.

AMoOpdHBIE 1 KPUCTAIUTHYECCKUE BEIIECTRA.

MeXMONEKYJIIpHbIE B3aUMOJCUCTBUS. THUIBI KPUCTAJUIMYECKUX PEIIETOK:
WOHHAs, AaTOMHas, MOJEKYJISpHas M METaUIM4ecKas. 3aBUCUMOCTb CBOICTB
BEILIECTB OT TUIOB KPUCTAINIMYECKUX PEIIETOK.

BemectBa MOJIEKYJIIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUS. 3aKOH
MOCTOSTHCTBA COCTaBa ISl BELIECTB MOJIEKYJISIPHOTO CTPOCHHSI.

YucTtele BemecTBa U cMecH. [IpuMepsl KUAKUX, TBEPABIX U ra3000pa3HbIX
cMecei. CBoMCTBa YMCTHIX BellecTB U cMeceil. MIx coctaB. MaccoBas u oobemMHast
JIOJIM KOMITOHEHTA cMeCH. PacueTsl, CBSA3aHHbIE C UCIIOIb30BAaHUEM MTOHATHS JTOJIS.

Pacuérnbie 3amaum. 1. Pacuer wMaccoBoi U 00BEMHON JOJIEH
KOMIIOHEHTOB CMECH BellecTB. 2. BrIUmnciieHHe MaccoBOW [MOJIM BENIecTBa B
pacTBOpPE MO M3BECTHOW MAcCE€ PACTBOPEHHOI'O BEIIECTBA U MACCE PACTBOPUTEIIS.
3. BbluncieHre Macchl pacTBOPSIEMOTO BEUIECTBA U PACTBOPUTEIISA, HEOOXOAUMBIX
JUISL IPUTOTOBJICHUS OTPEIEIICHHOW MAacChl pacTBOpPa ¢ U3BECTHOW MacCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA.

JemoncTpamun. O6pa3ibl OKCUAOB, KUCIIOT, OCHOBAaHUM U cojiei. Moenu
KPUCTAUTMYECKUX PELICTOK XJIOpHaa HaTpus, anMasa, okcuaa yriepoaa (IV).
CriocoObl pa3eseHust CMeceil, TUCTUIUISIIINS BOJIBI.

JlabopaTtopHble onbIThbl. 1. 3HAKOMCTBO € 00Opa3laMu BEIIECTB Pa3HBIX
KJ1accoB. 2. Pa3genenue cmeceil.

IIpakTnueckass padora Ne 3. AHanu3 NOYBHI U BOJIBI.

IIpakTuueckass  padora Ne 4.[lpuroroBieHue pacTBopa caxapa ¢
3aJJaHHOW MacCOBOM J10JIe paCTBOPEHHOIO BEIIECTBA.
IIpeaMeTHBbIE Pe3YIbTATHI 00Y4YeHUSA

Y4aamuiics 10JKEH ymems.:
® JCMHOJIB30BAaTh TMPU  XAPAKTEPUCTHKE BEIIECTB IOHATHUS: «CTCMEHb
OKHCJICHUS», «BAJCHTHOCTBY», «OKCHIBD», «OCHOBAHUS», «IICIOUYM,
«KAQYECTBCHHAs PpEAKIUsA», «AHAUKATOP», «KHUCIOTB», «KHUCJIOPOJICO-
JepKaIue KUCIOThD», «OECKUCIOPOIHBIC KUCIOTBI», «KHCJIOTHAS cpenay,
«IIEeJIOYHAsl cpeaay, <«HEWTpalibHasg cpena», «mkana pH», «commy,
«amMop(HBIE BEIIECTBa», KKPUCTAUNIMUECKUE BEIIECTBAY, «KPUCTAJITUYECKAs



pelieTkay, «HOHHAS KpUCTAJTMYECKAsT pelieTkay, «aToMHas
KPUCTAJIIMYECKAs PEUIETKA», «MOJIEKYJISIpHAsl KpPUCTANIMYECKasl PeleTKay,
«METaJNINYeCKasi KPUCTAIUIMUECKAsl PEILIETKA», «CMECH;
KJIACCU(UIIMPOBATh CIIOKHBIE HEOPTaHWYECKUE BEIIECTBA 10 COCTAaBY Ha
OKCHJIbl, OCHOBAHHUS, KUCJIOTBl U COJIM; OCHOBAaHMS, KHUCIOTbI U COJU IO
pacTBOPUMOCTH B BOJE; KHUCJIOTBI IO OCHOBHOCTH M COJEPKAHUIO
KHCIJIOPOJa;

ONPENENATh MPUHAJICKHOCTh HEOPTraHWYECKHUX BEHIECTB K OJHOMY H3
U3YYEHHBIX KJaccoB (OKCHIBI, JIETy4H€ BOJOPOJHBIE COEOUHEHUS,
OCHOBAHUS, KUCJIOTBI, COJIN) IO POpMyJIE;

OINKCHIBaTh CBOMCTBA OTAEJBHBIX NPEACTABUTENEH OKCHIOB (Ha NpUMEpE
BOJIbI, YIJIEKUCIIOTO Tra3a, HETAlleHOM W3BECTH), JIETYYMX BOJOPOIHBIX
COECIMHEHUM (Ha MpuMeEpe XJIOpPOBOJOpOJAa M aMMMaKa), OCHOBaHHWM (Ha
npuMepe THUAPOKCUAOB HATpHUsl, Kalus M Kalblus), KUCIOT (Ha IpuUMepe
CEpHOM KHUCJIOTHI) M coJied (Ha TpuMepe XJopuja Harpus, KapOoHaTa
KanbLud, pochara KampLus);

ONPEENATh BAJEHTHOCTh U CTENIEHb OKUCJIEHUS JIIEMEHTOB B BEIIECTBAX;
COCTaBIATh (OPMYJIbI OKCHJIOB, OCHOBAaHUM, KHUCJIOT U COJed IO
BaJICHTHOCTSIM U CTENEHSIM OKHCJIEHMS 3JIEMEHTOB, a TaK)Ke 3apsiiaM HOHOB,
yYKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;
COCTaBJISITh Ha3BaHUS OKCUIOB, OCHOBAHUMU, KUCJIOT U COJIEH; CpaBHUBATH
BaJICHTHOCTh M CTENEHb OKHUCIIEHUS; OKCUJbl, OCHOBaHUS, KUCIOTHl U COJIU
110 COCTaBY;

UCITI0JIB30BaTh TaOJUILy PACTBOPUMOCTH JUIsl ONPEAENICHUS PacCTBOPUMOCTHU
BEILECTB;

yCTaHaBIMBAaTh M€HETHUYECKYIO CBS3b MEXKAY OKCHUAOM U THAPO-KCHIOM U
HA000pOT; TMPUUYUHHO-CIICACTBEHHBIE CBA3M MEXAY CTPOCHHEM aToMa,
XUMHYECKON CBS3bI0 M THUIOM KPHUCTAJUIMYECKOW PEMICTKH XUMHUYECKHUX
COCIMHCHMI;

XapaKTEepPU30BaTh AaTOMHBIE, MOJIEKYJISIpPHbIE, WOHHBIE METATNYECKHE
KPUCTAJIMYECKHUE PEILIETKU; Cpely pacTBOpa C MOMOIIbBIO Kajbl pH;
OPUBOJUTH NPHUMEPHl BEIIECTB C PAa3HBIMU THUIIAMH KPUCTAJLTUYECKOM
peLIeTKY;

OPOBOAUTH HAOMIOAECHHUS 3a CBOMCTBAMHM BELIECTB U  SIBJICHUSIMU,
MIPOUCXOSIINMU C BEIIECTBAMU;

cOOJII01aTh MpPaBHJIa TEXHUKU O€30MaCHOCTH MPH MPOBEACHUH HAOIIOACHUI
U OIIBITOB;

UCCJIEI0BATh cpely  pactBopa  C OMOIIbIO UH/IMKATOPOB;
HKCIEPUMEHTAIbHO  pa3luyaTh  KUCJIOTBI M MIEJIOYH,  MOJIB3YACH
UHAUKATOpaMu;

UCIIOJIb30BaTh MPU PEUICHUH PACUETHBIX 3aJlay MOHSATUS «MaccoBasi JOJs
JJIEeMEHTa B BEIIECTBE», «MAaccoBas JIOJIsI PACTBOPEHHOIO BEILIECTBAY,
«00BEMHas 10J1s ra3000pa3HOT0 BEIIECTBAY;

MPOBOJUTH PACUETHI C UCIIOJIH30BAHUEM MOHATUN «MACCOBas IOJISI JIEMEHTA



B BCUICCTBLC», «MACCOBas1 A0JII PaCTBOPCHHOI'O BCHICCTBAY, «o0BbeMHas J0JIA
F33006p83HOF0 BCIICCTBA».

MertanpeameTHbie pe3yJbTaThl 00y4eHUs

Y4aamuiics 10JKEH ymems.:

® COCTaBJSTh Ha OCHOBE TEKCTa TaOJUIbI, B TOM YHUCIE C NPUMEHEHUEM
cpeacts UKT;

® 10/ PyKOBOJCTBOM YYHUTEJISI MPOBOJUTH OMOCPEIOBAHHOE HAOIIOICHHE

® [0/1 PYKOBOJCTBOM YUUTENsl O(QOPMIISATH OTUET, BKIIOUYAIOIIUA OMUCAHUE
HKCIIEPUMEHTA, €r0 PE3yJIbTaTOB, BEIBOJIOB;

® OCYIIECTBISATh MHAYKTUBHOE 0000IIeHNEe (0T €AMHUYHOIO JIOCTOBEPHOIO K
o0IeMy BEpOSTHOCTHOMY), T. €. OIpENeisaTh OOIIHUe CYIIECTBEHHBIE
MPU3HAKH IBYX U 00jiee 00BEKTOB U (PUKCUPOBATH MX B (OpME MOHATHS UITH
CYXKJICHUS;

® OCYHICCTBIISATh JACAYKTUBHOE 00001IeHUE (MIOABEICHUE E€AMHUYHOIO
JIOCTOBEPHOTO MO/ O0IIee JIOCTOBEPHOE), T. €. aKTyaJu3UpOBaTh MOHSATUE
WJIU CYXKJIEHHE, U OTOXKJECTBIISITh C HUM COOTBETCTBYIOIIUE CYIIECTBEHHBIC
MIPU3HAKHU OJTHOTO WK 00Jiee 0OBEKTOB;

® ONpENEeNsATh aCNEKT KJIacCUPUKAIIUU;

® OCYHIECTBISATH KJIacCU(]PUKAIIHIO;

® 3HATh U UCMOJB30BATh Pa3IMUHbIC (DOPMBI IPEACTABICHUS KIacCUPUKAIIIY.

Tema 5. HW3meHeHusi, npoucxoasimue ¢ Bemecrsamu (13u)

[lonsiTe sBIEHUH KaK WM3MEHEHHH, IPOHUCXOMSIIUX C BELIECTBAMH.
SBneHus, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHUS BEIIECTBA MPHU
MOCTOSIHHOM €r0 COCTaBe, (pu3nueckue siBaeHus. Ou3nueckue SBICHUS B XUMHHU:
JUCTWUISALNS,  KPUCTAJUIM3alus,  BbIIAPDUBAHWE W BO3TOHKAa  BEIIECTB,
LHEHTPU(PYTUPOBAHUE.

SIBneHUs1, CBA3aHHBIE C M3MEHEHHWEM COCTaBa BELIECTBA, - XUMUYECKHE
peakuuu. [Tpu3Haku U ycnoBusi IpOTEKaHUs XUMUYeCKUX peakiuil. [lonsarue o0
DK30- M DHIAOTEPMHUYECKHX PEAKUUAX. Peakium ropeHHus Kak 4YacTHBIM Ciydau
DK30TEPMUYECKUX PEAKLUM, TPOTEKAIONINX C BBIIECIICHUEM CBETA.

3aKOH COXpaHEHUs MACChl BEIIECTB. XUMHUYECKHE YPABHEHUsS. 3HAUCHHE
UH/IEKCOB U Koa(pumenToB. CocTaBieHUE YPaBHEHUN XUMUYECKUX PEaKLn.

PacueTsl M0 XMMHUYECKHM YypaBHEHHUsAM. PelieHue 3anau Ha HaXOXKIACHHE
KOJIMYECTBA BEILIECTBA, MACChl WIM O0ObeMa MPOJYKTa PEaKUUU MO KOJIUYECTBY
BEIIECTBa, Macce WM 00beMy MCXOAHOIO BellecTBa. PacyeTsl ¢ MCIOJIb30BaHUEM
NOHATHUS «JO0JIsD», KOrJa MCXOIHOE BEIIECTBO JAHO B BHUJE PACTBOpA C 3aJlaHHOM
MacCOBOM JOJIEM PACTBOPEHHOI'O BEIIECTBA WIIM COAECPKUT ONPENCIICHHYIO JIOJIO
IIPUMECEH.

Peakunn paznoxenus. [loHATHE O CKOPOCTM XUMHMUYECKHUX PEAKIUH.
Karanuzaropel. DepMeHTHI.



Peakunn coenuuenus. KartanuThueckue M HEKATAMTUUYECKUE PEAKIIHH.
O6paTuMble U HEOOpATUMbIE PEAKITUH.

Peakiun 3amenieHusi. DJICKTPOXUMHUUECKUIM Psii HANPSKEHUI METAIIIOB,
€ro HMCIHOJIb30BAaHUE I MPOTHO3UPOBAHUS BO3MOXKHOCTH IMPOTEKAHUSA PEAKIIUM
MEXIy METaJUIaMU U pacTBOpPAMH KUCJIOT. Peakiinu BBITECHEHUS OJHUX METAJIOB
13 paCTBOPOB MX COJICH IPYTUMH METAIJIaMHU.

Peakuun oOmena. Peaknum HeWTpanuzanmuu. YCIOBUS MNPOTEKaHUS
peakiuii oOMeHa B pacTBOpax J0 KOHIIA.

Tumnel XuMUUYECKUX peakiui (M0 MPU3HAKY «UYUCIO U COCTaB MCXOHBIX
BEIIECTB W TPOAYKTOB pEaKlMM») Ha TMpUMEpPe CBOWCTB BOJbl. Peakius
Pa3JIOKEHUS - DJIEKTPOIU3 BOJIbI. Peakiiuu coeTMHEeHHS - B3aUMOJICHCTBUE BOJIBI C
OKCHJAMHU METAUIOB © HeMetawioB. llonarue «rugpokcuasy. Peakiuun
3aMCIICHHS - B3aMMOJCHCTBHE BOJBI C INEJOYHBIMH M IEJIIOYHO3EMEIbHBIMHU
MeTamaMu. Peakiuu oOMmeHa (Ha mpuMepe THIposM3a CyJdb(puiaa allOMAHUS U
KapOuJ1a KaabIus).

PacuérHble 3axauu. 1. BeruncieHue no XuMHUUYECKUM YPABHEHUSM MacChl
WM KOJWYECTBAa BEIECTBA IO M3BECTHOM MacCe€ WM KOJHUYECTBY BEIIECTBA
OJIHOTO W3 BCTYIAIOIIMX B PEAKIMIO BEHIECTB WM IPOAYKTOB PpEAKLIMHU. 2.
Brruncnenne mMacchl (KOJMYECTBA BEIIECTBA, 00bEeMa) MPOJYKTa PEaKIuu, €CIld
M3BECTHA Macca HCXOJHOr0 BEIECTBA, COJEPIKAIIETO OIPEICICHHYIO 100
npuMeceil. 3. BbluucieHnue macchl (KOJMYECTBa BEIIECTBA, 00bEMa) MPOIYKTa
peaKlunM, €CIM M3BECTHA Macca pacTBOpa M MAcCCOBasl JOJA PAaCTBOPEHHOIO
BEIIICCTBA.

IIpeaMeTHBIE PE3VJIbTATHI 00YVUEHHUS .

Yyamumiics T0IKEH ymems.

® KJacCCU(PHUIMPOBATh XUMUUYECKHE PEaKLUHU [0 YUCIY U COCTaBY MCXOJHBIX
BEUIECTB U TMPOJYKTOB pEaKUUH; TEIUIOBOMY 3(PQeKTy; HanpaBiICHUIO
IIPOTEKAHMS PEAKLIMM; YUYACTHIO KaTaJIM3aTopa;

® JCHOJb30BaTh TaOJMIly pPacCTBOPUMOCTH MJIi ONpPEAEICHUS BO3MOKHOCTH
NpPOTEKaHUsl peakuuid OOMEHa; JJIEKTPOXUMUYECKUA pAJ HaNpsHKEHUN
(aKTUBHOCTH) METAUIOB JUIsl OMNPEJEICHHUS] BO3MOMXHOCTH MPOTEKAHUS
peaKuui MEK1y METaJJIaMU U BOJHBIMHA PACTBOPAMHM KHCIIOT U COJIEH;

e Ha0mOAAaTh W OMNUCHIBATh NPHU3HAKKM M YCIOBHUS TEUEHUS XUMHUYECKHX
peakuui, Jenarb BBIBOJABI HAa OCHOBAaHWM aHalu3a HaONOJEeHUN 3a
DKCIIEPUMEHTOM;

® IIPOBOAUTH pACYEThl II0 XUMHYECKUM YpPaBHEHUAM HA HaxO0XKICHUE
KOJIMYECTBA, MacChl WM 00beMa MPOAYKTa PEaKIMH M0 KOJIUYECTBY, Macce
WM 00bEMY HMCXOJHOTO BEIIECTBA; C HCIIOJB30BAHUEM MOHSTHUS «IOJISD»,
KOTJ]a MCXOJHOE BELIECTBO JAHO B BHUJE PAacTBOpa C 3aJaHHOM MAacCOBOM
JIOJIE pAaCTBOPEHHOIO BEILIECTBA WM COJEPIKUT OIPEACIECHHYIO IOJIIO
IIPUMECEH.

MeranpeaMeTHbie pe3yJbTaTbl 00y4eHUs

Yuammics 10JKEH ymemsy.



® COCTAaBJISITH HA OCHOBE TEKCTA CXEMBI, B TOM YHUCJIE C IPUMEHEHUEM CPEICTB
HKT;

® CaMOCTOSITENIbHO O(OPMIISATH OTYET, BKIIOYAIOIMIMA OMHCAaHHE JKC-
IIEPUMEHTA, €T0 PE3YJIBTATOB, BEIBOJOB;

® UCIOJIb30BaTh TAKOW BHJI MBICIEHHOTO (HMI€aJIbHOI0) MOJACIUPOBAHUS, KaK
3HAKOBOE MOJEIMPOBAaHUE (HA IPUMEPE YPABHEHUN XUMUYECKUX PEAKIIHil);

® pasnuyaTh 00BEM U COJEPIKAHUE MOHSATUI;

® pa3IMyYaTh POJOBOE U BUAOBOE MOHATHUS,

® OCYLIECTBISATh POAOBUIOBOE ONPEIEICHNUE TIOHATUH.

Jemoncrpanuu. Ilpumepsl (Qusndeckux SBICHHUM;, a) IUIaBICHUE
napaduna; 0) muddy3us TyMUCTHIX BEMIECTB C TOPAIIEH JTaMITOYKH HaKaTMBAHUSI.
[Ipumepsl XUMHUYECKHUX SIBICHUWA: a) TOpeHHEe MarHus; 0) B3auMoOJEHCTBUE
COJISTHOM KHCJIOTBI C MPaMOPOM HJIM MEJIOM; B) mosydenue ruapokcuaa menu (11);
I) PAacTBOPEHHME IOJyYEHHOTO THUAPOKCUIA B KHUCIOTax; J1) B3aUMOJEWUCTBUE
okcuga wmeau (II) c cepHOM KHCIOTOM TIpU HArpeBaHUU; €) Ppa3JIOKECHHE
NepMaHraHaTa KaJius; ’) B3auMOJeiCTBIE pa30aBICHHBIX KHCIOT C METaJJIaMH.

JladopatopHsbie omnbIThl. 3. CpaBHEHHE CKOPOCTM WCHApEHHs BOABI U
CIIUPTa MO MCUE3HOBEHUIO UX Karelib Ha (GuIbTpoBaIbHOU Oymare. 4. OkucieHue
M€Y B IUITAMEHH CIIMPTOBKU WJIM TOpenku. 5. [loMyTHEHHE W3BECTKOBOM BOJBI OT
BBIJIBIXa€MOr0  yTJIEKACIOro raza. 6. llomydeHue  yryieKMCiIOro  rasa
B3aMMOJICHCTBUEM COJIBI M KHCIJIOTBHL. 7. 3aMENIEHWE MEAW B PACTBOPE XJIOpUIA
ME]IN.

IIpakTnueckas padora Ne 3.AHanu3 NOYBBI U BOJBI.

IIpakTtuueckass  padora Ne 4.[lpuroroBieHue pacTBopa caxapa ¢
3aIaHHOM MaccoBOM AoJield pactBopeHHoro Beniectsa au (II) xxenezom.

IpakTnueckass padora Ne S5.[Ipu3HaKu XUMHUYECKUX PEAKIIUI.

IIpeaMeTHbIE Pe3VJbTAThI 00YUEHHUS

VYyamumiics T0mKEH ymems.

e oOpamarbcsi C Ja0OpPaTOPHBIM OOOpPYAOBAHMEM U HarpeBaTelbHBIMU
nprudopamMu B COOTBETCTBHUHU C NMPABUIIAMU TEXHUKU O€30MaCHOCTH;

® BBIMOJHATH MPOCTEUIIME TpUEeMbl pPabOTBl ¢ JA0OPaTOPHBIM  000-
pyJlOBaHHEM: JTAOOPATOPHBIM IIITATUBOM; CIIMPTOBKOM;

e Ha0mroAaTh 3a CBOMCTBAMH BEIIECTB W SIBICHUSMHU, MPOUCXOIAIIUMH C
BEILECTBAMH;

® ONHUCHIBATh XUMHUYECKHM SKCIEPUMEHT C TMOMOUIBI0 E€CTECTBEHHOIO
(pPyCCKOTO MJIM POAHOTO) SI3bIKA U SI3bIKA XUMUU;

® JeNaTh BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA,

® TOTOBUTh PAacCTBOPBI C OIPEICICHHOM MAacCOBOM JO0JIEM PacTBOPEHHOTO
BEILIECTBA;

® [IPUTOTOBUTH PACTBOP M PACCUUTATH MACCOBYIO JOJI0O PACTBOPEHHOI'O B HEM



BEILECTBA.
MeTtanpeameTHble pe3yJbTaThl 00y4eHUs

Y4aamuiics 10JKEH ymems.:
CaMOCTOSITEJILHO MCIIOJIb30BaTh OMIOCPEI0BAHHOE HAOIIOICHHE.

Tema 6. Teopus 3J1eKTPOJUTHYECKON TUCCOUMALMMA M CBOMCTBA KJIACCOB
Heopranuveckux coequnennii (20 u)

[TonsiTue 00 3IEKTPOTUTHYECKOW AUCCOIHMALMU. JICKTPOIUTHI U
HEJJICKTPOIUTHI. MEXaHU3M JUCCOUMALMU JJIEKTPOJIUTOB C PA3JIUYHBIM THUIIOM
XUMHUYECKON cBsi3u. CTeneHb 3JIEKTPOJUTHUECKON nucconuanuu. CUIIbHBIE U
ci1a0ble AJIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPUU  DJIEKTPOJUTHYECKON JIHCCOLIMAIUU.
HonHbie ypaBHEHHS peaklMil. YCIOBHS MPOTEKAHUS PEAKIUU OOMEHa MEXIy
AJIEKTPOJIUTAMU JI0 KOHIA B CBETE MOHHBIX IPEACTABICHUN.

Knaccudukanys HOHOB U MX CBOWCTBA.

Kucnotel, ux wnaccuduxamus. Jlucconmanusi KUCIOT U UX CBOMCTBA B
CBETE TEOPUM OIJIEKTPOJUTUYECKOW AucCCOUranuU. MOJEKYyISIpHbIE U WOHHBIC
YpPaBHEHUSI pEaKIUMWd KUCIOT. B3auMonencTBue KHUCIOT C  METaJUIaMM.
DIIEKTPOXUMHUYECKUIN Pl HaNpsLDKEHWW METaioB. B3amMopaencTBHe KHCIOT ¢
OKCHJAMH METAJUIOB. B3auMOIENCTBUE KHUCIOT C OCHOBAaHHUSIMHU - PEAKIUA
HeWTpanu3auu. B3auMoaeicTBue KUCIOT C cofiaMH. Mcnonb3oBanue TaOJIUIIbI
PaCTBOPUMOCTH JIJISI XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kinaccuduxanus. {ucconuanusi OCHOBaHUM U UX CBOMCTBA
B CBETE TCOPHUH DJICKTPOJUTUUECCKON AUCCOMAMA. B3anMo1eiiCTBUE OCHOBaHUM C
KUCIIOTaMH, KHUCIOTHBIMA OKCHJIaMU U COJsMHU. Vcronb3oBaHWE TaOJMIIBI
pPacTBOPUMOCTH  JUIsl  XapaKTEPUCTUKH XUMHUYECKMX CBOWCTB OCHOBAHMM.
Paznoxenune HEPACTBOPUMBIX OCHOBaHUU pH HArpEeBaHUH.
Conu, ux ximaccuuKaius U JUCCOIMAIMS Pa3IMYHBIX THUMOB cojiei. CBoicTBa
COJIEU B CBETE TEOPHUU IEKTPOJIUTUUECCKON JUCconrannu. BzaumonencTeue cosiei
C METajUulaMM, YCJIOBHUs IPOTEKAaHUs 3TUX peakuui. B3anmonencrBue colien ¢
KHCJIOTaMH, OCHOBAaHUSIMU U COJisiMH. Vcronb3oBaHue TaOIUIBI PACTBOPUMOCTHU
JUUISL XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O06o06meHue cBeleHUt 00 OKcHIIax, UX KiIacCU(PUKAIMU M XUMHUYECKHUX
CBOMCTBAX.

['eneTnyeckue psibl METAIUIOB M HEMETAJUIOB. ['eHeTu4ecKast CBSI3b MEXKIY
KJIACCAMHM HEOPTaHUYECKUX BEIIECTB

OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE peaKunu. Oxkucnurenb 151
BOCCTAaHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakiuu noHHOTO OOMEHA M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUU.
CocraBiieHUE ypaBHEHUI OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOJIOM
AIIEKTPOHHOTO OajaHca.



CBoiiCcTBa MPOCTHIX BEUIECTB - METAUIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE
MPEACTaBICHUN 00 OKMCIUTEILHO-BOCCTAHOBUTENIBHBIX Mpolieccax. IlpeaMeTHbIe
Pe3VJIbLTATHLI O0VYCHUSA:

Y4aamuiics 10JKEH ymems.:

HCIIOJB30BaTh IPU XapaKTEPUCTUKE IIPEBpaAIlEHUH BEIIECTB MOHATHS:
«pacTBOP»,  «DIICKTPOJMTHYECKAsT  JUCCONMANMSI»,  «IJICKTPOJIUTHDY,
«HEDJIEKTPOJIUTHD), «CTENEHb AWCCOIMAINNY, «CHJIBHBIE JJICKTPOJIUTHDY,
«cTabbIe YIEKTPOJIUTHIY, «KATHOHBD, «AHUOHBD), «KHCIIOThDY, OCHOBAHUS,
«COJIHY, «UOHHEIC peakumy, «HEcoJe00pa3yronme OKCHIBI,
«CoJe00pa3yIone OKCUIbI), «OCHOBHBIE OKCHIBD, «KUCIOTHBIE OKCHIIBI,
«CPEITHHUE COJINY, «KUCIBIE COJIN», «OCHOBHBIE COJINY, «TCHETUUCCKUMN P,
«OKHMCIIUTEILHO-BOCCTAHOBUTEIHHEIC peaKIum, «OKMCIIUTENDY,
«BOCCTAHOBUTEIbY, OKHUCIICHUE), KBOCCTAHOBJICHHEC;

OMHCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMHUUYECKHUI TIPOIIeCC;
WUTIOCTPUPOBATh TPUMEPAMH OCHOBHBIC TIOJIOKCHHSI TEOPHH  DJICK-
TPOJUTUICCKON  TUCCOIMAIIMU; TEHETUYECKYI0 B3aMMOCBSI3b  MEXKIY
BellleCTBAMHU (IIPOCTOE BEIIECTBO — OKCHUJ — TUIPOKCU]] — COJIb);
XapaKTEePU30BaTh OOINE XWMHUYECKHE CBOWCTBA KHCIOTHBIX M OCHOBHBIX
OKCHUJIOB, KHCJIOT, OCHOBAaHMM W COJEH C TO3UIUHA  TEOpHUH
AICKTPOJIMTHYCCKON  JTUCCOLMAIIMHU;  CYIIHOCTh  3JIEKTPOJUTHYECKOMN
JIMCCOIMAIIMKN BEIIECTB C KOBAJCHTHON IOJSPHONM M MOHHOM XWMHUYECKOM
CBSI3bI0; CYIIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITU;
MPUBOJUTHh TIPUMEPHI PEAKINi, MOATBEPKIAIOIMNX XUMHUYCECKHE CBONCTBA
KHCJIOTHBIX ¥ OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHMH U COJICH;
CYIIIECTBOBAHHE B3aMMOCBSI3H MEXTY OCHOBHBIMU KJIaCCaMH
HEOPTaHUYCCKUX BEITICCTB;

KJIaCCU(UIIMPOBATh XUMHYECKHE PEaKIUU TI0 «U3MEHCHHMIO CTEIeHEH
OKHCJICHHUSI DJIEMEHTOB, O0OPa3yIOIINX Pearupyroliie BeIecTBay;

COCTaBIISATh  YPaBHCHHUS  DJCKTPOJUTHYSCKOM  JHCCOIMAIIMA  KHUCIIOT,
OCHOBAaHHMHM W COJICH; MOJCKYJSAPHBIC, TOJHBIE W COKpAICHHBIE HWOHHBIC
YpaBHEHUS PEAKIUH C y9aCTHEM DJICKTPOJUTOB; YPAaBHCHHSI OKUCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUH, WCTOB3YsS METOJ 3JEKTPOHHOTO OalaHca;
yYpaBHEHUS PEAKIUH, COOTBETCTBYIONIUX MOCICAOBATEILHOCTH («IICTIOUKEY)
MIPEBPAIICHU HEOPTAaHUYECKHUX BEIIESCTB PA3INYHBIX KIIACCOB,;

OTPENICNIATh OKUCINUTEIbh U BOCCTAHOBHUTEIb, OKUCICHNE U BOCCTAHOBJICHUE
B OKHCJIMTEIIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIX;

yCTaHABIMBATh TMPUYMHHO-CIEJACTBEHHBIC CBS3M: KJIAaCC BeEIIeCTBA —
XMMHUYECKHE CBOMCTBA BEILICCTBA;

HAONIOMaTh W OIKCHIBATH PEAKIIUU MEXKIY DJCKTPOJMTAMUA C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJTH POJHOTO) SI3bIKA U S3bIKa XUMUU;

IIPOBOJMTH OIIBITHI, MOATBEPKAAIOMINE XUMHUUYSCKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB.



MeranpeaMeTHbie pe3yJbTaThl 00y4eHUs

Y4aamuiics 10JKEH ymems.:

e JeNaTh IOMETKH, BBIITUCKY, [IUTUPOBAHNUE TEKCTA,

® COCTaBJIATH AOKJIAL;

® COCTaBIsITh Ha OCHOBE TEKCTa rpauKd, B TOM YHCJIE C MPUMEHEHUEM
cpencts UKT;

® BIIAJETh TAKUM BHUJIOM U3JIOKCHUS TEKCTA, KAK pacCyKJICHHUE;

® JCIOJb30BaTh TAKOM BMJI MBICICHHOIO (MACAIBHOI0) MOJCIMPOBAHUS, KaK
3HAKOBOE MOJEJIMPOBAaHUE (HAa MPUMEPE YPABHEHUI peaKUUi TUCCOLUALNH,
MOHHBIX YPAaBHEHMI pEaKIHil, MOTypEaKIil OKUCICHHUSI-BOCCTAHOBIICHHUS );

® pa3nIuyaTh KOMIIOHEHTHI JOKa3aTelbCTBa (TE3UC, apryMEHTHl U (GopMy
JI0Ka3aTeNnbCTBA);

® OCYLIECTBIATH IPSIMOE UHAYKTUBHOE T0KA3aTEIbCTBO.

JlemoncTpanuu. VcnelTanue  BemecTB W HMX  pacTBOPOB  Ha
AIEKTPOINPOBOITHOCTh. 3aBUCUMOCTD 3JIEKTPONPOBOJAHOCTU YKCYCHOM KHCIIOTBI OT
KOHIICHTpAIMU. B3anMoneicTBuEe [IMHKA C CEpOM, CONSTHOM KHUCIOTOW, XJIOPUIOM
menu (II). l'openne maruusi.

JlaGopaTopHblie onbIThI. 8. Peaknuun, XxapakTepHbIE JUIsI pACTBOPOB KUCIOT
(consHOl wnm cepHoM). 9. Peakumu, XapakTepHble M1 pPacTBOPOB WIEIOYEH
(runpoxcunoB Hatpus uian kanusi). 10. [lonydyenue u cBOWCTBAa HEPACTBOPUMOIO
ocHoBaHusl, HanpuMmep rugapokcuaa menu (II). 11. Peakuuu, xapaktepHbie s
pacTBOpoB coJielt (Hanpumep, 11 xyopuaa meau (II)). 12. Peakuuu, xapaktepHbie
JUISL OCHOBHBIX OKCHUJIOB (Hampumep, sl okcuja Kaibiusi). 13. Peaxiuwm,
XapaKTEepHbIE I KUCIOTHBIX OKCUIOB (HampUMep, i YTIEKUCIIOTO ra3a).

IpakTnueckast padora Ne 6. CBoiicTBa KUCIOT, OCHOBaHUM, OKCUJIOB U

COJIEH.
IpakTnueckas padora Ne 7. PelieHne 3KCIiepuMEHTAIBHBIX 3a/1a4.

IIpeameTHbIe pe3yJIbTATHI 00yYEeHUA

Yyamumiics T0mKEH ymems.

e oOpamarscsi C Ja0OpPaTOPHBIM OOOpPYAOBAHMEM M HarpeBaTelIbHbIMU
npuOopaMu B COOTBETCTBHUH C MTPaBUJIaMU TEXHUKH 0€3011aCHOCTH;

® BBHIMOJHATH MpOCTEHIIME TNpueMbl  oOpallleHuss ¢  J1abOpaTOPHBIM
000pyI0BaHUEM: JIAOOPATOPHBIM IITATUBOM, CIIUPTOBKOM;

e HabmOIaTh 3a CBOWCTBAMU BEUIECTB M SIBICHUSMH, MPOUCXOMAIIAMHU C
BEIIICCTBAMH,

® OMUCHIBATH XUMHUYECKHH OKCIEPUMEHT C TIOMOMIBIO €CTECTBEHHOTO
(pPyCCKOTO UM POJIHOTO) SI3bIKA U S3bIKA XUMHUH;

e JieNIaTh BBIBOJBI MO PE3yJIbTaTaM MPOBEACHHOIO IKCIIEPUMEHTA.

MertanpeaMeTHblie pe3yjbTAaThl 00y4eHUs!



Y4aamuiics 10JKEH ymems.:
® OIpenensaTh, HCXOJAd U3 YydyeOHOM 3amaud, HEOOXOAUMOCTh HEMOo-
CPEICTBEHHOT'O WJIM OIOCPEAOBAHHOI'O HAOIOICHUS;
® CaMOCTOSITEIBHO (OPMHUPOBATH IPOTPaMMy IKCIIEPUMEHTA.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH BbIITY CKHUKOB.

BbIIIYyCKHUK HAYYHMTCH:

* OIIMCHIBaTh CBOMCTBA TBEPABIX, JKUJKHUX, ra3000pa3HbIX BEIIECTB, BbIAEISA
UX CYIIECTBEHHbIC MPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHIO U CBOWCTBaM,
yCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHbIC CBSI3U MEXKTY JTAHHBIMU
XapaKTEPUCTUKAMU BEILECTBA;

* PacCKphIBaTh CMBIC]I OCHOBHBIX XHMHUUYECKUX MOHSTHH «aTOM», «MOJIEKYJIay,
«XUMUYECKHH  DJIEMEHT», «IPOCTOE  BEIIECTBO», «CJIOXKHOE  BELIECTBOY,
«BAJICHTHOCTBY», UCIOJIb3Y$ 3HAKOBYIO CUCTEMY XUMUH;

* 1300paxkaTh COCTAB MPOCTEHUIINX BEIMIECTB C TOMOIIBIO XUMHUYECKUX (POpMYIT
U CYIIIHOCTh XMMUYECKUX PEAKIUI C TOMOIIbI0O XUMHUYECKUX YPABHEHHUI;

* BBIYHCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, a
TaKX€ MAacCOBYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUSX IJIA OLUEHKU HX
MPAKTUYECKON 3HAUHMMOCTH;

* CPaBHUBATh IO COCTABY OKCHUbI, OCHOBAHMS, KHUCIIOThI, COJIH;

* KJ1acCU(PUIIUPOBATH OKCUIBI U OCHOBAHUS MO CBOMCTBAM, KHCIIOTHI U COJIH TI0
COCTaBY;

* MI0JIb30BATHCS JTAOOPATOPHBIM 000PYJOBAHUEM U XMMHUYECKOU MOCYI0M;

* IPOBOJIUTH HECJIOKHBIC XUMUUECKHE OMBITHI U HAOJIIOJEHUS 32 U3MEHECHUSIMU
CBOMCTB BEIIECTB B NPOLIECCE MX MPEBPALLECHUN; COOMIOIATh MpPAaBUJIA TEXHUKH
0e30MacHOCTH MPHU MPOBEICHUN HAOIIOAEHUI U OIBITOB;

* pa3iuyaTh  JKCHEPUMEHTAIBHO  KHUCJIOTHI W IIENOYM,  MOJb3YACh
WHJIMKATOPaMH; OCO3HABAaTh HEOOXOAUMOCTh COOJIIO/ICHHUSI MEP O€30MacHOCTH MpHU
oOpaIieHnu ¢ KUCIOTaMH U IIEI0YaMH.

* pacKpbIBaTh CMBICH niepuoguyeckoro 3akona 1. . Menneneena;

* OIMCHIBATh U XapaKTEPU30BATh TAOIMUHYIO (DOPMY MEPUOTNIECKON CHCTEMBI
XUMHUUYECKUX IIIEMEHTOB;

* XapaKTEpPU30BaTh COCTaB aTOMHBIX SAEP U PACIPENCIICHHE YHUCIIA SJIEKTPOHOB
MO0 AJIEKTPOHHBIM CJOSIM aTOMOB XHMHYECKHX 3JEMEHTOB MaJbIX IEPUOJIOB
MEPUOANYECKON CUCTEMBI, & TAKXKE Kallus U KaJblus;

* pa3auy4aTh BHUAbl XUMHUYECKOW CBSI3U: MOHHYIO, KOBAJCHTHYIO MOJSPHYIO,
KOBAJIEHTHYIO HEMOJISIPHYIO U METaJUIMYECKYIO;

* 300paxaTh DJIEKTPOHHO-UOHHBIE (POPMYJIBI BEUIECTB, OOpPa30BaHHBIX
XUMHUYECKUMHU CBSI3SIMU PA3HOTO BUJIA;

* BBISIBJIATh 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTALTUYECKUX
peETOK: MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMUECKHUX;




* XapaKTEepU30BaTh XHWMHYECKHUE BJIEMEHTHl M HMX COEAUHEHUS HAa OCHOBE
MOJIOXKEHHS DJIEMEHTOB B MEPUOUYECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS UX
aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE TIEPUOIUUECKOTO
3aKOHA W MEPUOJAMYECKON CUCTEMbl XUMHUYECKux 3iaeMmeHToB J[. . Mennaeneena;
* OOBSACHATh CYyTh XMMHYECKHX IPOIECCOB U HUX MPUHUIUIHAIBHOE OTIWYHE OT
(bU3NYECKUX;

* Ha3bIBATh MPU3HAKHU U YCIOBUS MMPOTEKAHUS XUMUYECKUX PEAKIUN;

* YCTaHABJIUBAThH MPUHAJIEKHOCTh XUMUYECKOW PEAKIUU K OMPEACIIEHHOMY
TUIYy TI0 OJHOMY W3 KJIACCU(PUKAIMOHHBIX MPU3HAKOB: 1) MO YHUCIy U COCTaBY
MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMM (PEAKIUU COCIUHECHUS, Pa3lIOXKEHUs,
3aMenieHrs 1 oOMeHa); 2) MO BBIICIICHUIO WM MOTJIOIIEHUIO TETUIOTHI (peakiuu
AK30TEPMUYECKUE U DHJIOTEPMUUYECKHUE); 3) MO0 M3MEHEHHUIO CTEIEHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB (peaKkIid OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC); 4) MO
0o0paTUMOCTH Tpoiiecca (peakiuu 00paTuMbie U HEOOpaTUMBIE);

* COCTaBJISITh YPABHEHUS AIEKTPOIUTUUECKON TUCCOLMAIIMN KUCIIOT, IIET0YEH,
COJICH; MOJHBIC U COKpAIIEHHBIC MOHHBIE YPaBHEHUS peakinii OOMeHa; ypaBHEHHUSI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU;

* POTHO3UPOBATH MPOIYKTHl XUMUYECKUX PEaAKIUi Mo (hopMysamM/Ha3BaHUSIM
HCXOJIHBIX BEIECTB; OMPENENSATh UCXOHBIE BEIleCcTBa MO (opMyriam/Ha3BaHUSM
MPOJYKTOB PEaKIINH;

* COCTaBJISITh YPAaBHEHUS PEAKIMN, COOTBETCTBYIOIIMX IOCIEI0BATEILHOCTU
(«11emoukey ) MpeBpalleHUl HEOPTaHUUECKUX BEIIECTB PAa3IMYHBIX KJIACCOB;

* BBISIBJIATH B MPOLIECCE DKCIEPUMEHTA MPU3HAKH, CBUJIETEIIbCTBYIOLIUE O
MPOTEKAHUN XUMUYECKON PEaKITUu;

* IPUTOTOBJIATH PACTBOPHI C ONPENEIEHHON MAaCcCOBOM JOJIEd PACTBOPEHHOTO
BEILIECTBA;

* ONPENETATh XapAKTEpP CpPeldbl BOJHBIX PACTBOPOB KHUCIOT W IIEJIOYEH IO
M3MEHEHHUIO OKPACKU UHIUKATOPOB;

* IPOBOJIUTh KAYECTBEHHBIE PEAKIMHU, MOATBEPKAAOIINE HATUYUE B BOJHBIX
pacTBOpax BEILIECTB OTJEIbHBIX HOHOB

* ONpENENATh MPUHAIJIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY W3
W3YYCHHBIX KJIACCOB/TPYII: METAIBI M HEMETaUIbl, OKCHJbI, OCHOBaHWUS,
KHUCJIOTHI, COJIH;

* COCTaBJISATh (POPMYIIBI BEIIECTB MO UX HA3BAHUSM;

* ONpEENSATh BAJICHTHOCTh U CTENIEHb OKUCJICHUS 2JIEMEHTOB B BEILIECTBAX;

* COCTaBJATh (HOPMYJIbBI HEOPTaHUYECKUX COCIMHEHUHN IO BaJE€HTHOCTSM U
CTEIEHSIM OKHUCJICHUS DJIEMEHTOB, a TaKKe 3apsjaM MOHOB, YKa3aHHBIM B TaOJIMIIE
pPacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS (PHU3NYECKUX U XUMHYECKUX
CBOMCTB MPOCTHIX BEIIECTB (METAUIOB M HEMETAJUIOB) U MX BBICIIUX OKCHUJOB,
00pa30BaHHBIX JIEMEHTAMU BTOPOTO U TPETHETO TIEPHOIOB;

* Ha3bIBaTh OOIME XUMUYECKHUE CBOMCTBA, XapaKTEPHbBIC ISl TPYIINT OKCHUJIOB:
KHUCJIOTHBIX, OCHOBHBIX;



* Ha3bIBaTh OOIME XWMHYECKHE CBOWCTBA, XapaKTEpPHBIC ISl KAXKIOTO W3
KJIACCOB HEOPTraHMYECKUX BEILIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOJIUTh TPUMEPHI PEAKLHM, MOATBEPKAAIONIMX XHMHYECKUE CBOMCTBA
HEOPraHUYECKHUX BEUIECTB: OKCUOB, KUCIIOT, OCHOBAHUI U COJICH;

* ONPEACIATh  BEIIECTBO-OKUCIUTENh U  BEIIECTBO-BOCCTAHOBUTENIL B
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIX;

* COCTABJISITh OKHCJIMTEIIbHO-BOCCTAHOBUTENbHBIA OanmaHc (1T HM3y4EHHBIX
peaKkIuii) Mo NpeIsIOKEHHBIM CXEMaM PEaKInii;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, MOITBEPKAAIOIINE XUMUUECKUE CBOMCTBRA
OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX BEIIECCTB;

BbINYCKHUK MOJYVYUT BO3MOKHOCTh HAYVUMTHCSH:

* IPaMOTHO 00paIlaThCsl C BELIECTBAMU B MIOBCEAHEBHON KU3HU;

* 0OCO3HaBaTh  HEOOXOJUMOCTh  COOJIOJICGHUS  MPaBWJI  DKOJOTHYECKHU
0€3011acHOTr0 MOBEACHHUS B OKPYIKAOIIEH IPUPOTHOM Cpejie;

* IOHUMaTh CMBICI M  HEOOXOJMMOCTh  COOJIFOACHUS  IPEAIHUCaHHM,
npeiaraéMbIX B MHCTPYKIIMSAX IO MCIIOJIB30BAHHUIO JIEKAPCTB, CPEJICTB OBITOBOM
XAMUHU U Op.;

* UCIIOJIB30BAaTh  NMPUOOPETEHHBIE  KIIOUEBBIE  KOMIIETGHTHOCTH  IIpHU
BBITIOJTHEHUU HCCIIEOBATEIIbCKUX TMPOEKTOB MO H3YyYECHHIO CBOMCTB, CIIOCOOOB
MOJIYYECHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BUBATh KOMMYHUKATUBHYK) KOMIIETEHTHOCTb, MCHOJIb3Yysl CpEICTBA
YCTHOM M MNUCHMEHHOM KOMMYHHUKAIIUM TpU paboTe C TEeKCTaMH Y4YeOHUKA U
JOTIOJIHUTEILHON ~ JINTEPAaTypoi,  COpaBOYHBIMM  TaOJIUIIAMHU,  TPOSIBISATH
TOTOBHOCTh K YBQXXEHHUIO MHOW TOYKU 3pPEHUS] MPU OOCYKIECHUH PEe3yJbTaTOB
BBINIOJIHEHHON paOOThI;

* OOBEKTUBHO OIICHHBaTh HWH(POPMAIIMIO O BEIIECTBAX M XHUMHUYCCKHUX
mporieccax, KpPUTHUYECKH OTHOCHUThCS K  IICEBIOHAyYHOW  HMHGpOpPMAIUH,
HEJI00POCOBECTHOM peKiiame, Kacaronielcss HCTII0JIb30BaHMS Pa3INIHBIX BEIICCTB.

* OCO3HaBaTh 3HAYEHHE TEOPECTUYECKUX 3HAHUW JUISI  MOPAKTUYECKOU
JIEATEIbHOCTH YEIIOBEKA;

* ONMMCHIBATh HW3YYCHHBIC OOBEKTHI KaK CHCTEMBI, TPUMEHSS JIOTHKY
CUCTEMHOTO aHaJIN3a;

* IPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSX TMEPHUOJMYECKOM  CHCTEMBI
XUMHUUYECKUX DJIEMEHTOB JJIsi OOBSICHEHUS] W TPEABUJICHUS CBOMCTB KOHKPETHBIX
BEIECTB;

* pa3BUBaTh MH(OPMALMOHHYIO KOMIETEHTHOCTH MOCPEICTBOM YIIIyOJICHUS
3HaHUN 00 WCTOPUU CTAHOBJICHUS XUMUYECKON HAayKH, €€ OCHOBHBIX TMOHSTHUH,
MEPUOAUUYECKOTO 3aKOHA KaK OJHOT0 U3 BAKHEUIIIMX 3aKOHOB MPUPOIBI, & TAKKE O
COBPEMEHHBIX JOCTHKECHUSAX HAYKU U TEXHUKHU.

* COCTaBJISITh MOJIEKYJIAPHBIE U TTOJHBIE HOHHBIE YPABHEHHUS 0 COKPAILIEHHBIM
VOHHBIM YPaBHCHUSIM;

* IPUBOJIUTh IIPUMEPBI  PEAKLUMM, NOATBEPKIAKIINX  CYLIECTBOBAHUE
B3aHMOCBSI3H MEXY OCHOBHBIMH KJIACCAMHM HEOPTAHUYECKUX BELIECTB;




* MPOTHO3UPOBATh PE3YyIbTaThl BO3ACUCTBUS Pa3NUYHBIX (HAKTOPOB Ha
M3MEHEHHUE CKOPOCTH XUMHUYECKON PEAKIINHU;

* IPOTHO3UPOBATh PE3yNbTaThl BO3ACHCTBUS pa3NUYHBIX (HAKTOPOB Ha
CMEILEHUE XUMHYECKOTO PABHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U
CTPOCHHUS;

* POTHO3UPOBATh CIOCOOHOCTHh BEIECTBA MPOSBIATH OKUCIUTEIbHBIC WU
BOCCTAHOBUTEJBHBIC CBOMCTBA C Y4YE€TOM CTEIEHEHW OKHCIIEHUS 3JIEMEHTOB,
BXO/JIAIINX B €0 COCTAB;

* BBISIBJISITH ~ CYIIECTBOBAaHME TEHETHYECKOW  B3amMoOCBsI3u  Mexn2,14)y
BEIIECTBAMH B PSAY: MPOCTOE BEMIECTBO — OKCUJ — THIPOKCUJ — COJIb;

* OPraHU30BbIBATh, IPOBOJUTH YYEHHYECKUE MPOCKTHI MO HCCIECIOBAHUIO
CBOICTB BEIIECTB, UMEIOIINX BaXKHOE MMPAKTUYECKOE 3HAYCHHE.

9 knacc
HosicHuTeIbHASA 3aNIMCKA
PabGouass mporpamma mo xumuum 9  Kjgacca cOCTaBlI€HAa Ha OCHOBE

[IpumepHOli TporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs. Peanuzarnus
nporpammbl  obecrieunBaetcsi denepasbHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO
cranaapra ooOmiero oOpaszoBanus (mpukaz MO P® ot 05.03.2004 Nel089) u
®enepanbabiM BYII m1s oOmeoOpa3zoBarenbHbIX yupexaeHuit PO (mpukaz MO
P® ot 09.03.2004 Nel312), ®enepanbHOro rocy1apCTBEHHOTO 00pa30BaTEIbLHOTO
cTaHJapTa 0011ero oOpa3oBaHus; TpeOOBaHUI K pe3ybTaTaM OCBOEHHUSI OCHOBHOM
oOpa3zoBaTeIbLHON MPOTpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMs U aBTOPCKOU
nporpammbl O.C. INabpuensna (I'abpuensa O.C. [Iporpamma kypca xumuu Jjist 8-
11 kaccoB o01eo0pazoBarenbHbIX yupexaenuii M: Jlpoda, 2011r),

N3yyeHne XUMHMH _HAa _CTYNEHUW OCHOBHOIO 00uIero o0pa3oBaHus
HANPABJIEHO HA IOCTUKEHUE CJIETYIOIIMX IeJeil:
OCBOECHHE Ba’KHEHIIHWX 3HAHMH 00 OCHOBHBIX IOHSATHSAX M 3aKOHAX XHMHH,
XUMHUYECKON CHUMBOJIMKE;
OBJIaJIeHHEe YMEHHUSIMH HaOIofaTh XUMUYECKHE  SIBJIICHUS, IPOBOJUTH
XUMUYECKUN OKCIIEPUMEHT, MPOU3BOAUTH pPACUeThl HAa OCHOBE XUMHUYECKUX
dbopMyI1 BEIIECTB M YPABHEHUM XUMUYECKUX PEAKITUH;
pa3BUTHE TO3HABATEIBHBIX HHTEPECOB M HWHTEIUICKTYaJbHBIX CIOCOOHOCTEH B
MpoIecce  TMPOBEASHUS  XHMHUYECKOTO  JKCIEPUMEHTa, CaMOCTOSATEIHLHOTO
NpUOOPETEHUSI 3HAHWA B COOTBETCTBHM C BO3HUKAIOIIMMH >KH3HEHHBIMHU
MOTPEOHOCTIMU;
BOCIIUTAHME OTHOIICHUS K XHMHH KaK K OJHOMY W3 (yHIaMEHTaJbHBIX
KOMITOHEHTOB €CTECTBO3HAHHUS U JICMEHTY 00IIEUEIOBEUCCKOU KYIbTYPHI;
NpUMeHeHHUe MOJYYeHHBIX 3HAHUI U YMeHM# J1si 0€301acHOTO MCTIOJIb30BaHUS
BCIIIECTB W MaTEepUaJOB B OBITY, CEIbCKOM XO3iWCTBE W Ha MPOU3BOCTBE,
pelIeHUs] TMPAaKTHYECKUX 3a/Jad B TMOBCEIHEBHOM KU3HU, TMPEAYNPEKICHUS
SIBJICHUI, HAHOCSIIIINX BPEJ] 3/TOPOBBIO UETIOBEKA U OKPYIKAIOIICH Cpejie.

KoHuenmum, 3a10KeHHbIE B COJAEPKAHMU YUeOHOT0 MaTepuaJa.




PabGouas mporpamMmma 1O XUMHH TIOCTPOE€HAa HAa OCHOBE KOHLIEHTPHUYECKOTO
NOAX0Ja. JTO JOCTUTAETCA IMYTEM BBIWICHEHUS YKPYNMHEHHON IHIAKTAYECKOU
eauHulbl. B mporpamme y4MTBIBA€TCA peanu3alMs MEXKIPEIMETHBIX CBS3€U C
KypcoMm Ouosiorun 6-9 KkiaccoB, TIJ€ JaeTci 3HAKOMCTBO C XHUMHUYECKOU
OopraHu3aluel KIEeTKH U mpoleccamu obomeHa BemiecTB. KonmyecTBO yacoB Ha
KOKIYI0 TEMY OIPEJEICHO B COOTBETCTBUM C KOHTHMHTEHTOM OOYy4YaroIIMXCA
JIAHHOTO KJlacca.

B paboueli nporpamMMe HalUId OTPAaKCHHE LEIW U 3aJla4yd U3YYCHUSI XUMHUU
Ha CTYNEHUM OCHOBHOI'O OOIIEro oOpa3oBaHUs, U3JI0KEHHBIE B MOSICHUTEIHLHOU
3aIIMCKE TNPUMEPHOM MPOrpaMMbl IO XMMHMM. B HEW Tak K€ 3aJ0KEHbI
BO3MOXXHOCTH TPEIYCMOTPEHHOIO CTaHIApPTOM: (OPMHUPOBAHUE Yy OOYyUarOIINXCs
o0mIeydyeOHbIX YMEHHIA U HaBBIKOB, YHHBEPCAJIBHBIX CIOCO0AX ACATEIHHOCTH H
KJIFOYEBBIX  KOMIIETEHIMA: yMEHHUE CaMOCTOSITEIbHO U  MOTHUBHPOBAHHO
OpraHMW30BbIBAaTh  CBOKO  ITO3HABATEIBbHYI  JEATEIBHOCTh,  HCIIOJb30BaHUE
AJIIEMEHTOB MPUYUHHO-CIIEJICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHATIBHOTO aHAJIN3a;
OTIPEJICICHHE CYITHOCTHBIX XapaKTEPUCTUK HU3y4aeMoro oOBEKTa; yMEHHE
pa3BepHYTO OOOCHOBBIBATH CYXICHHUS, JaBaTh OIpPEJICICHUs, MPUBOJUTDH
JI0KA3aTEIbCTBA; OLICHUBAHME M  KOPPEKTUPOBKA CBOEro IOBEACHUS B
OKpPYaroIeM MHUpE.

[IpuHIUIIBI 0TOOPAa OCHOBHOTO U JIOMOJIHUTEIBLHOTO COJIEPKaHUS CBSA3AHBI C
IIPEEMCTBEHHOCTBIO LieJiel 00pa30BaHMsS HA PA3IMYHBIX CTYNEHSIX U YPOBHAX
oOy4yeHHus, JOTUKONW BHYTPUIIPEAMETHBIX CBs3€H, a Tak »>K€ BO3PACTHBIMU
OCOOEHHOCTSIMHU yYaIIUXCSl.

HNcxX0aHbIMU JOKYMEHTAMU IS COCTABJICHUS
padoueil NIPOrpaMMbl SBHUJINCH:
3aKOHBI:

v' O®enepanbubiii 3akoH «O6 obpazoBanuu B Poccuiickoit demepauuu» or
29.12.2012 r. Ne 273-®3;

v' O®enepanbubii 3akod or 01.12.2007 Ne 309 «O BHeceHHMH H3MEHEHUN B
OTJENbHBIE 3aKOHOAATENIbHbIE akThl Poccuiickon dDenepanuyu B 4YacTu
U3MEHEHUsT W CTpyKTypsl  ['ocymapcTBeHHOro  0Opa3oBaTEILHOTO
CTaHJapTa;

v O6unacrtHoii 3akoH "O6 oOpazoBanuu B PocroBckoit obmactu ot 14.11. 2013
Ne 26-3C.

[Iporpammsbi:

v TlpumepHasi 0OCHOBHasi 00pa3oBaTejibHasi IPOrpaMMa OCHOBHOI'O 00IIEro
o0pa3oBaHMsi, pexkoMeHAOBaHHAas KoopAMHALlMOHHBIM COBETOM NIPH
Jenapramenre o0mero oOpazoBanusi MwunHoOpHaykum Poccum 1o
Bonpocam opranusanuu Beegenus ®I'OC, 2011 ron).

[TocranoBneHus:

v’ mocraHoBjieHHe [J1aBHOTO TOCYIapCTBEHHOIO CaHUTapHOro Bpada P® ot
29.12.2010 Ne 189 «O6 ytBepxkaenun CanlluH 2.4.2.2821-10 «CanurapHo-
AMUAEMHUOJIOTUYECKHE TPEOOBAHUS K YCIOBHUSIM U OpraHU3aIii OOydeHHs B
00111e00pa30BaTENbHBIX YUPEKIACHUIX;

[Ipukassr:




v mpuka3 MunHoOpazoBanus Poccum ot 05.03. 2004 Ne 1089 «OG6

YTBEPKICHUU benepanbHOTO KOMIIOHEHTA roCyJ1apCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHIAPTOB HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0 U
cpeaHero (IoJIHOTo) o01Iero o0pa3oBaHus;

npuka3 MwuHoOpa3zoBanuss Poccum ot 09.03. 2004 Ne 1312 «O6
yTBEpKJIeHun (enepanbHOro 0a3MCHOrO y4eOHOro IlaHa M MPUMEPHBIX
y4eOHBIX IUIAHOB IS 0Opa3oBaTeNbHBIX yupexkaeHui Poccuiickoi
denepaiyu, peaM3yOINUX TPOrpaMMbl 00IIIET0 00pa3oBaHUN Y,

npuka3 MwunoOpHayku Poccuum ot 20.08.2008 Ne 241 «O BHeceHuu
u3MeHeHu B (¢enepanbHbId 0a3UCHBIM Y4YeOHBIH IJIaH W TMPUMEPHBIC
yueOHblE IUIaHbl JJIs1  O0pa3oBaTeNbHBIX  yupexaeHudl Poccuiickoin
Odenepanu,  peamu3ylOIIMX  OporpamMMmbl  o0mero  oOpa3oBaHHMA,
YTBEPKJICHHbIE TNpHUKa3zoM MuHuctepctBa oOpa3zoBanusa Pocculickoi
®enepanuu ot 09.03.2004 No 1312 «OO6 ytBepxkiaeHuu (enepaibHOTO
0a3ucHOTO y4eOHOrO TIUIaHa ¢ TPUMEPHBIX Yy4YEOHBIX IUIAHOB  JUJIS
oOpa3oBaTenbHBIX yupexaeHuil Poccuiickoit dexnepanuu, pean3yroIIMxX
IpOrpaMMsbl 00111ero 00pa3oBaHUMY;

npuka3 MunoOpazoBanus Pocrosckoit o6mactu ot 30.06.2010 1. Ne 582 «O6
YTBEP KJSHUHU TIJIaHa TI0 MOJIepHHU3aIuu obmiero oopa3zoBanus Ha 2011-2015
rOJIbI»;

npukaz3 MunoOpHayku Poccuum ot 30.08.2010 Ne 889 «O BHecenHuu
U3MEHEHU B (denepanbHbli Oa3UCHBIM y4eOHBI IJIaH M TPUMEpPHbIE
yuyeOHblE IUIaHbl JJI1  O0pa3oBaTeNbHBIX  yupexaeHudl Pocculickoi
depeparuy, — peamu3ylOIIMX  HOporpaMMmbl  oOmero  oOpa3oBaHus,
YTBEPKJICHHbIE TMpHUKa3zoM MuHucrepctBa oOpa3zoBanus Pocculickoi
Oepneparuun ot 09.03.2004 Ne 1312 «OO6 ytBepxkaeHun (eaepajibHOTO
0a3ucHOTO y4eOHOrO T[UIaHa ¢ TPUMEPHBIX Yy4YEOHBIX IUIAHOB  JIJIS
oOpa3oBarenbHBIX yupexaeHuit Poccuiickoit denepaiuu, peamusyromumx
MPOTpaMMBbI OOIIIETO 00pa30BaAHUSNY,;

npuka3 Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O06 yTBepxknenuu u
BBEJICHUU B JeHCTBUE (efepatbHOro rocyAapCcTBEHHOr0 00pa30BaTeIbHOTO
CTaH/JapTa OCHOBHOT'O OOIIIETO 00Opa30BaHUS»;

npuka3 MwunHoOpHayku Poccum ot 03.06.2011 Ne 1994 «O BHeceHuu
u3MeHeHU B (denepanbHbli Oa3UCHBIM y4eOHBI IJIaH U TPUMEpPHbIE
yuyeOHble IUIaHbl s OOpa3oBaTeNbHBIX  yupexzaeHud Poccuiickoii
depeparuu, — peamu3ylOIIMX  IOporpaMMmbl  oOmero  odpa3oBaHus,
YTBEpKJIEHHbIE TMpuKa3zoM MuHucrepctBa oOpa3zoBanus Pocculickoi
®eneparuu ot 09.03.2004 Ne 1312x;

npuka3 MuwunoOpaayku Poccun ot 10.11.2011 Ne 2643 «O BHeceHuu
W3MEHEHU B denepalibHbIN KOMIIOHEHT rOCYIapCTBEHHBIX
0o0pa30BaTeNbHBIX CTAaHAAPTOB HAYaJbHOTO OOIIEr0o, OCHOBHOTO OOILEro u
cpenHero (TosHOTO) 00mero o0pa3oBaHMs, YTBEPKICHHBIN MPUKA30M
MunucrepctBa o6OpazoBanusi Poccuiickoit ®enepanmu ot 05.03.2004
Ne 1089»;



v npuka3 MunoOpaaykun Poccun ot 31.01.2012 Ne 69 «O BHeceHun
HW3MEHEHUM B benepanbHbIT KOMITOHEHT roCyJIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHIAPTOB HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0 U
cpeaHero (moJiHOTO) o00Imero oOpa3oBaHUs, YTBEPKJACHHBIM MPUKA30M
MunuctepcTBa obpazoBanusi Poccuiickoit ®denepamuu ot 05.03.2004 Ne
1089»;

v’ npuka3 MunoOpaayku Poccum or 01.02.2012 Ne 74 «O BHeceHuu
U3MEHEHU B (denepanbHbli Oa3UCHBIM y4eOHBI IUJIaH M IPUMEpPHbIE
yuyeOHblE IUIaHbl I O0pa3oBaTeNbHBIX  yupexaeHudl Pocculickoi
deneparnuu, — pealu3ylONIMX  OporpaMMmbl  oOmero  oOpa3oBaHus,
YTBEPKJIEHHbIE NpuUKa3zoM MuHuctepcrBa oOpa3zoBanus Pocculickoi
Oenepanyu ot 09.03.2004 No 1312x;

v’ npuka3z MunoOpHayku Poccum ot 19.12.2012 Ne 1067 «O6 yTBepkIcHUH
denepalbHbIX TEpeUYHEer y4eOHUKOB, PEKOMEHJAOBAHHBIX (JOMYIICHHBIX) K
UCIIOJIb30BAaHUI0O B 00pa3oBaTellbHOM Mpolecce B 00pa3oBaTEIbHBIX
YUpPEKACHUSIX, PEATM3YIONIMX 00pa3oBaTelibHbIE MPOrpaMMbl  OOIIETO
o0pa30BaHUs U UMEIOIINX TOCYAapCTBEHHYIO akKpeauTaiuio, Ha 2013-2014
Y4YCOHBIN TOY;

v npuka3 Muno6puayku Poccun ot 31.03.2014 1. Ne 253 «O0 yrBep»KIcHUH
dbenepabHOTO NnepeyHsi yueOHUKOB, PEKOMEHIYEMBIX K UCIIOJIb30BAaHUIO MPU
peanuzanuy UMEIOIINX FOCY/IapCTBEHHYIO aKKpPEAUTAIIMIO 00pa30BaTeIbHBIX
IporpaMM Ha4yaJdbHOTO OOIIEro, OCHOBHOIO OOIIET0 M CpeaHero oOIero
o0pa3zoBaHUs;

v’ npuka3z MunoGpasoBanuss PoctoBckoit obmactu 0130.04.2014 Ne 263 «OG6
YTBEPXKIECHUU MPUMEPHOTO ydeOHOro TIuIaHa [Jjisi 00pa3oBaTeNIbHBIX
yupexiennii PoctoBckoit o6actu Ha 2014-2015 yueOHbIi romy.

v

Cpok peajau3anum padoydeil nporpammsl 1 rou.

YpoBeHb nporpamMMbl - 6a30BbIH. YUUTBIBas MPOAOJDKATEIBHOCTh YIEOHOTO T0/1a
(34 wepenm), MIaHUPOBAHHME COCTaBiIeHO Ha 68 dacoB B roa. OO0bem yueOHOI
HArpy3Ku COTJIacHO y4yeOHoro Tutana mkoJiel Ha 2020/21 y4ueOHsbIi TO 2 Yaca B
Heneno. KonuyecTBO 4acoB B HEAEN0 HAa M3YYEHHUE MpPEIMETa COTJIACHO
nporpaMmme - 2 yaca.

OoocHoBanue Bbi0opa YMK s peanu3anmnu padoueii yueOHO#M NPOrpaMMBel.
ABTOpCKOW  mporpaMMe€  COOTBETCTBYET yueOHuUK: «Xumus 9  kmacey
O.C.I'aOpuensiH - peKOMEHJI0BaHO MUHHUCTEpPCTBOM 00pa3oBaHUsl U Hayku PO /
18-e u3manme, crepeorunroe: poda, 2011.

JlaHHBIN y4eOHO-METOIUUECKUN KOMIUIEKT, 00CCIIEUYMBAIOIIUN peaTnu3aifio
MPOTPaMMBI - ITO 1IEJIOCTHAsI CUCTEMA, B €€ COCTaB BXOJIT yueOHas MporpamMma u
Y4E€OHUK JIJIs1 yJaIuxcsl.

Y4eOHUKN NTaHHOTO aBTOpa BKJIIOUeHbl B @enepanbHbll IEpEUYECHb
y4eOHUKOB, PEKOMEHIOBAHHBIX (IOMYIIEHHBIX) MUHUCTEPCTBOM O0pa3oBaHus U
Hayku Poccuiickoii @enepanuu K UCMOJIb30BAaHUIO B 00Pa30BaTEIHLHOM MPOIIECCE B
0011e00pa30BaTEIBHBIX YUPEKACHUSIX, HA TEKYIIUN YU4eOHBIH TO/I.




Pekomennyemas nurepaTypa o y4eOHOW JAMCLMIUIMHE MOJIpa3JeiseTcss Ha
OCHOBHYKO U JONOJIHUTENbHYIO. llepedeHbp OCHOBHOM JUTEpaTypbl BKIKOYAET
U3JIaHUS, COJICpKAHUE KOTOPBIX KOHKPETU3UPYET 3HAaHUS OO0y4yaeMbIX II0
OCHOBHBIM BOITPOCaM, U3JIOKEHHBIM B IIPOrpPaMME.

JIOTIOJIHUTENBHBIA CHUCOK COOTBETCTBYET PEKOMEHIYEMBIM aBTOPOM
y4eOHOM IPOrpaMMBbl.

Conepsxkanue TeM y4e0HOr0 Kypca XumMmnu 9 Kiacca
(2 8 Hedenio, 6ce2o 68u)
IloBTOpeHHe OCHOBHBLIX BONPOCOB Kypca 8 kjlacca M BBeJAeHHEe B Kypc 9
KJjacca (6 u)

XapakTepuCTHKa 3JIEMEHTA II0 €0 IOJOKEHHUIO B IEPUOJUYECKOU CUCTEME
xumudeckux anemeHtoB J[. WM. MennaeneeBa. CBoiicTBa OKCHIOB, KHCJIOT,
OCHOBAaHMW W COJIEM B CBET€ TEOPUU DIIIEKTPOJIUTHUYECKOM JMCCOLMALMUA U
IIPOLIECCOB  OKUCJICHUSA-BOCCTAHOBJICHUA. ['€HeTHMYEeCKHe psabl MeTauia U
HEMETAILIA.

[lonsiTue o mepexogHbIX 3neMeHTax. AM(pOTEepHOCTh. ['eHeTHyeckuil psij
MIEPEXOTHOTO JIEMEHTA.

[leproguyecknil 3aKOH M MEPUOJNYECKAs CHCTEMA XUMUYECKUX JJIEMEHTOB
. 1. Menneneesa B CBETE yUeHUs1 O CTPOCHUM aToma. VX 3HaueHue.
JlaGoparopHbliii onbIT. 1. [lonydeHue ruipokcuja MUHKA U HCCIEJOBAHUE €TI0
CBOMCTB.

TEMA 1 Metaaasl (18 u)

[lonoxeHne MeTaioB B IEPUOJNYECKON CUCTEME XUMHUUYECKUX JIEMEHTOB /1.
N. MenneneeBa. Mertanueckass KpUCTAUIMYECKAs PELIETKA U METaJUIMYECKast
xumuyeckas cBsa3b. OOmue (Qusnyeckne CBOWCTBA METAIOB. XUMHUYECKHE
CBOMCTBA METAJJIOB KAK BOCCTAHOBUTENEN. DIIEKTPOXUMHUYECKUN PSAJT HAPSKECHUI
METaJUIOB M €ro HCIIOJIb30BAHHUE I XapaKTEPUCTHKM XHMHYECKHX CBOMCTB
KOHKPETHbIX MeTauioB. CrnocoObl MOJydYeHUs METalIoB: NHUpPO-, TUAPO- U
anekTpoMetamutyprusi. Kopposust MetamioB u criocoObl 60phObI ¢ HEH.

OO11as XapakTepucTHKa MIEI0YHBIX MeTaiioB. MeTaiisl B ipupoae. OOuiue
cnoco0bl ux mnonydeHus. Ctpoenue aromoB. lllenounbie Meramibl — MPOCThIE
BeIleCTBA, MX (DM3UYCCKHE M XMMHUYECKHE CBOMCTBA. BakHeimmme coeauHEHUs
[IEJIOYHBIX METAJUIOB — OKCH[bI, TUIPOKCHUIBl U COJNU (XJIOPHUABI, KapOOHATHI,
cyiab(aThl, HUTpPaThl), UX CBOICTBA W NPUMEHEHHE B HAPOAHOM XO3SANCTBE.
Kanuiinbeie ynoopenus.

OOmast xapakTepUCTHUKAa SJIEMEHTOB TJaBHOW moarpynmbl Il rpymmsl.

Crpoenue aromoB. IllenouyHo3eMmenbHbIe METAIbl — MPOCTHIE BEIIECTBA, HX
bu3nyeckue U XUMHUYECKHUE CBOMCTBA. Baxxneimue COCIMHEHUS
IEJTOYHO3EMEIbHBIX METAUIOB — OKCHIbI, TUAPOKCHUIBI W COJU (XJOPHIBI,

KapOOHAThI, HUTPATHI, CylbdaTel U ¢ocdaThl), UX CBONCTBA U NMPUMEHCHUEC B
HAapOJHOM XO35IMCTBE.

Amomuanii. CTpoeHue aroma, (U3MYECKHE U XUMHUYECKHE CBOMCTBA
npoctoro BemecTBa. COEAUHEHUS] AIIOMUHHMS — OKCHJA U THUIAPOKCUI, HX
ampoTepHbIi Xapaktep. Baxkueitmue conu amomunus. [I[puMeHenre amfoMuHus U
€ro COCMHEHUN.



Kenezo. Ctpoenne aroma, HU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTOTO
BEUIECCTBA. [ €HETUUYECKHUE PAMBI Fe?* u Fe*" KauecTBeHnbie peakuuu Ha Fe?* u
Fe**. Baxueiimme comu keme3a. 3HAUCHHE XKele3a, ero COCIUHCHNH H CIIABOB B
MIPUPOJIE U HAPOJHOM XO3SIUCTBE.

HMeMoncTpamuu. OO0pa3ibl MIETOYHBIX M IICJIOYHO3EMEIbHBIX METAJIJIOB.
OOpa3npl crmaBoB. BzaumojeiicTBue HaTpus, JUTHUS M KajlblUsl C BOJOH.
B3anmoeiicTBUE HATpUsI M MarHus ¢ KUCIOpoJaoM. B3anmoelicTBue METAILIOB €
HeMmetayuiamu. [lomydaenue ruapokcuaon xxenesa (I1I) u (III).

Jlabopatopubie onbIThl. 1. O3HakomiieHHe ¢ oOpa3liaMd METauioB. 2.
B3anmoseiicTBUEe METaIOB C pacTBOpaMH KHUCJIOT U coseil. 3. O3HaKoOMJIEHHE ¢
oOpa3raMy MPUPOJHBIX COCAMHEHUMN: a) HATpHs; O) Kajbllus; B) aJIOMUHHUS; T)
pyaamu xene3a. 4. [lomydeHne W B3aUMOJEWCTBHE THAPOKCUAA AIIOMUHHS C
pacTBOpaMH KHCIIOT 1 Lieso4eii. 5. KauecTBeHHbIe peakumn Ha noust Fe”* u Fe**,
TEMA 2 IIpaktukym Ne 1 ITosryyeHue, CBOMCTBA METAJLJIOB M UX COCAUHECHUI
(34)

1. OcyliecTBieHue UENOYKH XHUMHYECKHUX MPEBpPALICHUA METaIoB. 2.
[Tony4yeHne U CBOMCTBA COEAMHEHU METAIIOB. 3. PellleHne 3KcrepuMeHTalbHbIX
3a/1a4 Ha paclio3HaBaHHE U MOJyYEHUE BEILIECTB.

TEMA3Hemertamwibi(26 u)

OO01mast XapaKTepuCTUKAa HEMETAIUIOB: MOJIOXKEHUE B MEPUOJUUECKON cUCTEME
. Y. MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTPHUIIATEIHHOCTD KaK
Mepa «HEMETAINTMYHOCTHY», PAJl BJIEKTPOOTpUIIATEILHOCTH. Kpucramiudyeckoe
CTPOEHHUE HEMETAIJIOB — MPOCTHIX BEMIECTB. AoTponusa. PU3nyecKkue CBOMCTBA
HeMeTau10B. OTHOCUTENIBHOCTh MOHITUN «METaJLD), «HEMETAILII.

Bonopon. [lonoxeHnne B NEpUOAUIECKON CUCTEME XUMUYECKUX AJIEMEHTOB /I,
N. MengeneeBa. CTtpoeHne atomMa U MOJIEKYJIbl. DPU3MYECKHE W XUMUYECKHE
CBOMCTBa BOAOPOA, €r0 MOJYyYEHHUE U PUMEHEHUE.

O6mas xapaktepucTtuka rajoreHoB. CtpoeHue atomoB. [IpocTeie BeliecTna,
ux (u3nyeckue MW XUMHUYECKHe CBOMCTBa. OCHOBHBIE COCAUHEHHUSI TAJOTE€HOB
(ra;moreHoBOAOPOABI M TaJIOTEHUJIbI), WX cBoiicTBa. KadecTBeHHasi peakius Ha
xjaopun-uoH. Kpartkue cBenenus o xjiope, Opome, ¢prope u hoae. I[IpumeHenue
rajoreHOB U UX COCIMHEHUI B HAPOJHOM XO3SIMCTBE.

Cepa. Ctpoenue aToma, aJlsIOTPOIHUsI, CBOMCTBA U IPUMEHEHUE POMOUYECKOM
cepol. Oxcuabl cepsl (IV) u (VI), ux momyueHue, CBOWCTBA U NPUMEHEHUE.
CepoBojoposiHasi U cepHuctas KuciaoTbl. CepHas KHCJIOTa W €€ COJH, HUX
MIPUMEHEHHUE B HApOAHOM X03siiicTBe. KauecTBeHHas peakius Ha Cyab(aT-uoH.

A30t. CTpoeHre aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEUIECTBA. AMMHUAK,
CTPOEHHUE, CBOMCTBA, MOJydYeHUE U npuMeHeHue. Conm aMMOHMS, UX CBOMCTBA U
npuMmenenue. Oxcuasl azotra (II) m (IV). A3oTHas kucioTa, €€ CBOWCTBA U
npuMeHeHue. Hwutpatbl W HUTpUTH, TpobjieMa UMX  COJEpXKaHUS B
CEJIbCKOXO3SIICTBEHHOM NMPOAYKIIMU. A30THBIE YA0OPEHHUS.

®dochop. CrpoeHue aroma, aUIOTPONHSA, CBOMCTBA OCJIOr0 M KpPacHOTO
dochopa, unx mnpumenenue. OCHOBHbIE coeauHeHus: okcua ¢ocdopa (V),
oprodocdopHas kuciota u docdatsl. DochopHbie y10O0peHus.



VYrnepoa. CrtpoeHue aroMa, auIOTPOIHs, CBOWMCTBA  AJUIOTPOITHBIX
Moudukanuii, npumenenue. Oxcunbl yriepoaa (II) u (IV), ux cBoiictBa u
npumeHeHue. KadectBeHHas peakuus Ha yriaekucibiil ra3z. KapOoHaThl: KaabluT,
coJ1a, OTAalll, UX 3HAYEHUE B MPUPOJE U )KU3HH YeNoBeKa. KauecTBeHHas peakius
Ha KapOOHAT-HOH.

Kpemnuii. CtpoeHne aroma, KpUCTaJUIMYECKUM KPEMHHI, €ro CBOWCTBA M
npumeHenue. Okcun kpemuus (IV), ero npupoansie pasHOBUIHOCTH. CHUITUKATHI.
3HaYeHUE COCOUHEHHMII KPEMHHS B JKMBOM M HexuBOMl mnpupone. [lonarue o
CUJIMKATHOM MPOMBIIUIEHHOCTH.

HMemoncTpamuu.  OOpasibl  rajoreHoB  —  MPOCTBIX  BEIIECTB.
B3auMoeiicTBuE TraJIoreHOB ¢ HATpUEM, aTIOMUHHEM. BriTecHeHHe XJ0poM Opoma
WJIA M0J1a U3 PACTBOPOB UX COJIEH.

B3anmopeiicTBue ceppl ¢ METANIAMU, BOAOPOAOM U KUCIOPOJIOM.

B3auMmopencTBre KOHLIEHTPUPOBAHHON a30THOU KHUCIIOTHI C MEJBIO.

IloryomeHue yriieM pacTBOPEHHBIX BELIECTB WJIM ra3oB. BoccraHoBieHue
Meau u3 ee okcuaa yriem. OOpasubl NPUPOAHBIX COECOUHEHHHM XJIopa, Cephl,
docdopa, yriepona, kpeMuus. OOpa3ipl BaKHEHUITUX ISl HAPOJIHOTO XO3sMCTBA
cynb(daroB, HUTpaTOB, KapOoHaTOB, (ocharoB. OOpa3ipl CTEKIA, KEPAMUKH,
LIEMEHTA.

JlabopaTopubie onbIThl. 1. KauecTBeHHas peakuus Ha XJIOPHUA-HOH,
cynb(dar-uoH, kapobonat-uoH. 2. Pacno3naBanue coseiti ammonus. 3. [lomydenue
YTJIEKUCIIOTO Ta3a M €ro pacno3HaBaHue.3. O3HaKOMIIEHHE C IPUPOJHBIMH
cunukaramu. 4. O3HaKOMJIEHUE C TPOAYKIIUEN CHIIMKATHON IPOMBIIIJIEHHOCTH.
TEMA 4 lIpaktukym Ne2. HemeTa/ls10B ¥ UX cOeMHEHUI (3u)

1 .Pemenune skcniepuMeHTANBHBIX 3a1a4 1o TeMme «lloarpynna kucinopoaay.
2.PelieHue 3KCIEpUMEHTANIBHBIX 3a/1a4 1o Teme «lloarpynna asora u yriepoaay.
3.IlonydyeHue, cobrpanue U pacrno3HaBaHUE Ta30B.

TEMA 5 Opranudeckue coequHeHus (10 u)

BemecTBa opraHnueckMe W HEOPTaHUYECKHE, OTHOCHUTENIBHOCTh IOHSTHUSA
«OpraHuyecKue BelmecTBay. [IpuurHbl MHOTOOOpa3usi OPraHuueCcKUX COSTUHEHUMN.
XUMUYECKOE CTPOCHME OPraHUYECKHX COCIWHEHUH. MONEKynspHblE U
CTPYKTYpHbIE€ (POPMYJIIBI OPraHUYECKUX BEIICCTB.

Ankanpl. MeTaH M 3TaH: CTPOEHHME MOJIEKYJ. XHMWYECKHE  CBOMCTBA
AJIKaHOB: PEAKLHUs TOPEHUS, JETUAPUPOBAHUE dTaHa. [ [puMeHeHne meTaHa.

AJNKEHBI. OTWJIEH KaK pPOJAOHAYAIBHUK T'OMOJIOTMYECKOIO psla AJIKEHOB.
XHUMHUYECKOE CTPOCHUE MOJIEKYJIbI dTWIEHA. [[BoliHas cBA3b. CBOMCTBA ATUIEHA!
peakius B3aUMOACHCTBHMS OTWJIEHA C BOJOW; NOJMMEPHU3ALMS OTHJICHA.
ITonuaTHIIEH M €ro 3Ha4YeHue.

[ToHaTHE O MpEneNbHBIX OJHOATOMHBIX CIIMPTAX HA MPUMEpPAxX METAHOJA U
sTaHona. TpexaTroMHbIN CIUPT — TIIULEPHUH.

[TonsiTue 00 anpaerugax Ha MpUMepe YKCYcHOro anpaeruaa. OxucieHue
aNbAETHIA B KUCIIOTY.

OIHOOCHOBHBIE TIpE/ENbHbIE KapOOHOBBIE KHUCIOTHI Ha NMPUMEPE YKCYCHOU
KUCIOTHl. Ee cBoiicTBa u npumeHeHue. CteaprHOBasi KUCJIOTA KaK MPEACTaBUTEIb
KUPHBIX KapOOHOBBIX KUCIIOT.



Peakrum sTepudukanuy v moHsATHE O CIOXKHBIX dpupax. Kupsl Kak CI0KHBIE
3(UpHI MHUIIEPUHA U KUPHBIX KUCIOT.

[TonsiTue 00 aMUHOKHUCIOTAaX Kak aM(OTEpPHBIX OPraHUYECKUX BEIEeCTBAX.
Peakiuu nonukoHaeHcanuu. benku, ux cTpoeHue u OMoJornyYecKas poJib.

[Tonsitue 00 yrineBojax. I'oko3a, ee cBoiicTBa M 3HaueHue. Kpaxman u
1eJUTI0J1032a (B CpaBHEHHUH ), UX OMOJIOTUYECKas POJIb.

JemoncTpanuu. Mojenn MOJEKyJdl METaHa W JPYTUX YrJIEBOJIOPOJOB.
B3aumopeiicTBue sTuieHa ¢ OpOMHOM BOJOW M pacTBOPOM IepMaHTraHaTa KaJus.
OOpa3npl dTaHoNa M TiMiepuHa. KadecTBeHHass peakiuss Ha MHOTOATOMHBIE
cupthl. [lomydeHue ykcycHO-3THIIOBOTO 3(upa. OwmbuieHue xupa. LlBeTHble
peakuuu OenkoB. B3ammonelcTBUe TIIIOKO3bI ¢ aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeOpa. KauecTtBeHHast peakius Ha Kpaxman. ['opeHue OenkoB (IIEPCTH WU
NTUYBUX NepbeB). JlokazarenbcTBa HaMUYKs (YHKIMOHAIBHBIX TPYII B PaCTBOPax
aMHUHOKHCJIOT.

JlaGopaTropubie omnbiTbl. 1. M3rotoBiaeHue  Mojeneil  MOJEKYJ
yrieBogoponoB. 2. CpolictBa rimiepuHa. 3. BzaumopaeicTBHE TIIOKO3BI €
ruapokcuom meau (I1) 6e3 HarpeBanust u npu HarpeBanuu. 4. BzaumopeiicTBue
Kpaxmaja ¢ HOJIO0M.

TEMA 6. O60011eHre 3HAHMIT 10 XMMHH 32 KYPC OCHOBHOI MIK0JIbI (8 u.)

@U3NYECKU CMBICT IIOPSAIKOBOIO HOMEpa JBJIEMEHTA B I[EPUOJAUYECKOU
cucTeMe XumMuueckux 3yemeHToB J[.M. MenneneeBa, HOMEpOB epruoaa U IPYIIIIHI.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB 3JIEMEHTOB M X COCAUHEHUN B MEPUOAAX U
rpynnax B CBETE MPEACTABICHUH O CTPOCHUM ATOMOB JJIEMEHTOB. 3HAYEHUE
MEPUOINYECKOTO 3aKOHA.

Tunbl XUMAYECKHAX CBA3€U U THUIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBs3b
CTPOEHHSI U CBOMCTB BEIIECTB.

Knaccuduxanus XUMUYECKUX peaKkIUid MO pa3iMdHbIM MpU3HAKaM (YUCTIO U
COCTaB pearupymoux W o0pa3ylolMuxcs BEIIeCTB; TEIIOBOW  d(PQeKT;
MCIMOJIb30BAaHME KaTaln3aTopa; HAMPABICHHUE; W3MEHEHUE CTEIEHU OKHUCIICHUSA
aTOMOB).

[Ipocthle W crmoxHbBIE BemecTBa. MeTamiel U HeMeTauibl. ['eHeTmyeckue
psAobl  MeTalljla, HeMeTaula, mepexogHoro wmeramia. OKcuibl (OCHOBHBIE,
amM(pOTEpHbIE U KUCIOTHBIE), TUAPOKCUIBI (OCHOBaHUSA, aM(POTEpHbIE TUAPOKCH/IBI
Y KUCJIOTBI) U COJIM: COCTaB, KiaccudUKalusi, o0lue XuMUIECKUE CBOMCTBA B CBTE
TEOPUH DJICKTPOJMTUYECKON AUCCOLMAIMM W TMPEICTABICHUN O Mpoleccax
OKHCJICHUS-BOCCTAHOBJICHUS.

TemaTuyeckue Tped0OBaHMS K YPOBHIO NOATO0TOBKH
Tema 1. Metajuibl
Y4eHUK 10J17KeH 3HATh U IOHUMATh XUMUYECKUE TTOHSITHS:
XUMHYECKas CBS3b, JIEKTPOOTPULIATENILHOCTD, OKUCIUTEID U BOCCTAHOBUTEb;
BAKHEHMIIME BENIECTBA M MaTepHalbl: OCHOBHBIE METAUIBl M  CIUIABBI,
IEKTPOXUMUYECKUN Pl HAMPSHKEHUH METaJIOB, OOIIHE CIOCOOBI TMOJYYCHUS
METaJUIOB, TOHATHE O KOPPO3UH METAIJIOB M CIIOCO0AX 3aIIUTHI OT KOPPO3HH.
YMeTb: OnpeAenaTh 3aps HOHA; XapaKTeprU30BaTh OOIIME XUMUYECKUE CBOMCTBA
METAJIJIOB; OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa, CTPOCHUS,



npupooy  XUMUYECKOU C6sA3U, BBIINOJHATH XUMUYECKUA OSKCHEPUMEHT 110
pacro3HaBaHUIO0 HEOPTAHUYECKHUX BEILIECTB.

Tema 2. Hemerasuibl

Y4eHHUK 10J17KeH 3HAaTh U IOHUMATD!

-  XUMHUYECKHE TIOHATUA: XHUMHUYECKasl CBSI3b, DJIEKTPOOTPHUIATEIBHOCTD,
OKHCIIUTENIb U BOCCTAHOBUTENb; Ba)KHEHIIME BEHIECTBA M MATEpHANIbL: CEpHasd,
COJIsSIHAsA, a30THAs KUCIIOTHI; MIEI0YH, aMMUAK, MUHEpaJIbHbIE YA0OpEHUS.

YMeThb: Ha3bIBATh BELIECTBA, ONPEACISATh CTEIEHb OKUCIEHUS, XapaKTepU30BaATh
o0Ire XMMHUYIECKUE CBOMCTBA HEMETAJIOB, BBITIOJIHATh XUMHUECKHUN SKCIIEPUMEHT
10 PacliO3HaBaHUIO HEOPTaHUYECKUX BELIECTB.

Tema 3. Oprannyeckue BemecTsa

Y4eHUK 10JI2KeH 3HATH U IOHUMATh XUMUYECKUE TIOHSTUSL:

TOMOJIOTHSI, W30MEpHsl; BaXKHEHIINE BEIIECTBA U MaTEpHAJIbl: YKCYCHasl KHCIIOTa,
MeTaH, 3THJIEH, OEH30I1, 3TaHOJI, )KUPBI, OCNKH,

Ymersn:

- Ha3blBaTh M3YYEHHBIC BEIIECTBA IO «TPUBUAIBHON» WIH MEXKIYHAPOIHOMN
HOMEHKJIaTYpE;

-ONpENENATh NMPUHAUIEKHOCTh BEMIECTB K PAa3IMYHBIM KJIACCAM OPraHUYECKHUX
COCIMHEHUI; BBINOJHATh XUMHUYECKUN OSKCIEPUMEHT IO PaCIO3HABAHHIO
OpTraHUYECKUX BEIIECTB.

Tema 4. O0001IeHIE 3HAHUH 32 KYPC OCHOBHOM IIKOJIbI.

YMeTh 00BICHATh XUMUYECKHUE SIBICHUSI, IPOUCXOJISIINE B IPUPOJIE, OBITY U Ha
IIPOU3BOJICTBE, SKOJOTMYECKH TIPAMOTHO BECTH Ce0sl B OKpYy)KaroUled cpene,
OIICHUBATh BIUSIHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIICH Cpe/ibl HA OPraHu3M
YeJIOBEeKa U JIPYyTrUe JKHUBbIE OPraHU3Mbl, 0€30MacHO 00palaTbCs C TOPHOYMMU
BEILIECTBAMU, JJA0OOPATOPHBIM 000PY10BAaHUEM.

B pe3yabTaTte u3yueHus nmpeaMera ydammecs 9 kjiacca 10/KHbI:
3HaAmMb/NOHUMAMD

MIPU U3YYEHUH HEOPTAaHUYECKON XUMUMU:

MOJIOKEHHE  METAUIOB M HEMETAJUIOB B MEPUOAMYECKOM  CHUCTEME
J..MenneneeBa; oOmme ¢GU3MISCKHE W XHUMHUYECKHE CBOMCTBA METAJIOB H
OCHOBHBIE CIOCOOBI WX TIOJYYCHHS; OCHOBHBIE CBOMCTBA U TMPUMEHECHHE
BAKHEUIINX COCJUHEHHI IIEJOYHBIX U  IIEJIOYHO3EMENIbHBIX  METAJIOB;
ATFOMHUHUS; KAYECTBEHHBIC PEAKIIMU Ha BaXKHEHIITNE KATUOHBI U aHHOHBI.

[Ipy n3ydyeHnn OpraHNnyeCcKON XUMHHU:

A) IpUYMHBI MHOTO00pa3usl yIIepOAHBIX COCIUHEHUN (M30MEPHIO); BUJbI CBA3EH
(omuHApHYI0, JBOMHYIO, TPOWMHYI0); BaKHeWIIMe (YHKIHMOHAJIbHBIE TPYIIIbI
OpraHUYeCKUX BEIIECTB, HOMEHKJIATypy OCHOBHBIX MpPEACTaBUTENEH TpyImI
OpraHUYECKHUX BEIIECTB;

b) cTtpoenue, cBOIICTBA W MPaKTHUUECKOE 3HAYEHHUE METaHa, dTUJICHA, alleTUJICHA,
OJTHOATOMHBIX M MHOTOAaTOMHBIX CIHUPTOB, YKCYCHOTO aJIbJIETU]IAa U YKCYCHOM
KHUCJIOTBHI;

B) nonsitre 06 anpaerugax, CIOKHBIX 3Pupax, )KUpax, aMUHOKUCIIOTAX, OeIKax u
yTIEBOaX; PEeaKIHIX dTepUUKAIINH, TOTUMEPHU3AIIMN U TIOJIMKOH ICHCAIIUH.
ymembp



IIPU U3yYECHUH HEOPTaHUYECKOW XUMUU:
a) JlaBaTh ONpENETCHUS U MPUMEHATH CIEAYIOIIUE MOHATUSA: CIUIaBbl, KOPPO3US
METaJlIOB, IEPEXOAHBIE ATEMEHTHI, aM(OTEPHOCTb;
0) xapakTepu30BaTh CBOMCTBA KJIACCOB XUMHUYECKHUX DJJIEMEHTOB (METaslIOB),
Ipynn XUMHYECKUX BJIEMEHTOB (ILEJIOYHBIX W MICJIOYHO3EMENbHBIX METAIIIOB,
raJIOTEHOB) M BAXXKHEUIIMX XWMHYECKHX JJIEMEHTOB (QJIIOMUHUS, Kelie3a, CEpBbl,
a3oTa, pocdopa, yriepoaa u KpeMHHs) B CBETE U3YUEHHBIX TEOPU;
B) pacrno3HaBaTh BaKHEWUINE KATUOHBI U AaHUOHBI;
T) peuaTh pacyeTHBIE 33a4d C UCIIOJIb30BAHUEM M3YUEHHBIX TOHATHUH.
[Ipu n3yuyeHnn opraHn4ecKoOm XMMHH:
A) pa3bsACHATH Ha MpUMEpax MPUYMHBI MHOTOOOpa3uu OPraHUYECKUX BEIIECTB,
MaTepUaIbHOE €IWHCTBO M B3aMMOCBS3b OPraHUYECKUX BEIIECTB, MPUYUHHO-
CIIEICTBEHHYIO 3aBUCUMOCTb MEXJy COCTaBOM, CTPOCHHEM, CBOMCTBaMH U
MIPAKTUYECKUM HCIOJIb30BAHUEM BEILIECTB;
b) cocTtaBnsATh ypaBHEHHsS XUMHUYECKHX PEaKIHil, MOATBEPKAAIOIINX CBOWCTBa
U3YYEHHBIX OPraHUYECKUX BELIECTB, UX FEHETUYECKYIO CBS3b;
B) BbIMOTHATE 00O3HAUYEHHBIE B IMpOrpamMMe SKCIEPUMEHTHl U PAaClO3HABATh
BaKHEHIINE OPraHUYECKUE BELIECTBA.
UCnOIb306amb NPUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTUYECKOU EATEIbHOCTH
Y TIOBCEHEBHOM KU3HMU.

Pe3ysbTaThl 0CBOCHHS KypCca XUMHUH
[Ipu n3ydeHnr XMMHUK B OCHOBHOM IIKOJIE 00€CTIEYNBAETCS TOCTHKEHHE
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3YJIbTATOB.
JIMYHOCTHBIE!

v’ B IICHHOCTHO-OPMEHTALIMOHHOM c(pepe — YyBCTBO TOPIAOCTH 38 POCCUICKYIO
XUMUYECKYIO HAyKy, TyMaHU3M, OTHOLLIEHUE K TPY.Y,
LEJIEYCTPEMIIEHHOCTb;

v’ (popMHUpOBaHUE LIEHHOCTH 310POBOr0 M 0€30IaCHOr0 00pa3a KU3HH;
YCBOEHUE MPABWIJI UHIMBHUIYaIbHOTO U KOJUIEKTUBHOTO 0€30MacCHOTO
MOBEJICHUS B UYPE3BbIUAMHBIX CUTYALUAX, YTPOKAIOIINX )KU3HU U 3J0POBBIO
JIIOIeH;

v’ B TpyI0BO# c(hepe — rOTOBHOCTH K OCO3HAHHOMY BBIOODY JajIbHEHIIEH
00pa3oBaTeIbHON TPAEKTOPHH;

v/ B II03HABATEIbHOMN (KOTHUTUBHOM, HHTEUIEKTYaIbHOMN) cepe — yMEHUE
YIOPABJISTH CBOEH MO3HABATEIBHOM IEATETbHOCTBIO.

v' (hopMHpOBaHHE OCHOB IKOJOTHYECKON KYJIBTYPhI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIUICHHS], PA3BUTHE OIbITa
HKOJIOTUYECKU OPUEHTUPOBAHHOMN peiIeKCMBHO-OLIEHOYHOW U
NPAKTUYECKOMN JESITEIbHOCTU B )KU3HEHHBIX CUTYalUsIX;

MeranpeaMerHble:

v’ yMEHHE CaMOCTOSTEIBHO ONPEIEIISTh LIEH CBOETO 00yYEHH s, CTABUTD U
dbopmynrpoBath 115 ceOst HOBBIE 3a7ja4M B Y4E0€ 1 MMO3HABATEIIHbHON
NEATEIbHOCTH, PA3BUBATh MOTUBBI U MHTEPECHI CBOEH MMO3HABATEIIBHOU
NEeSATENbHOCTH;




v YMCHHUEC CaMOCTOATCIIbHO IINIAHUPOBATDH IIYTU JOCTHIKCHHA ueneﬁ, B TOM

qucye albTepHATUBHBIC, OCO3HAHHO BBIOUpATh Hanbosee 3pPpeKkTUBHbIC
CTIIOCOOBI perieHus YIeOHBIX U TTO3HABATEIbHBIX 33714,

v YMCHHUC COOTHOCHUTL CBOH I[CﬁCTBHSI C INIAaHUPYCMBIMHU PC3YJIbTATaMU,

OCYIIECTBJISITh KOHTPOJIb CBOEH CATEIBHOCTH B MPOIIECCE TOCTUKEHUSA
pe3yJbTara, OnpeaessaTh CIIOCOObI IEHCTBUN B paMKaX MPeII0KEHHbIX
yCJIOBUH U TpeOOBaHUN, KOPPEKTHUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C
VU3MEHSIOIICHCS CUTYallUEH;

v YMCHHUC OICHHUBATD ITPABUJIBHOCTL BBIIIOJIHCHUSA y‘I@6H0ﬁ 3aJa4du,
COOCTBEHHEIC BO3MOKHOCTH €€ PCHICHUA,

v

v

BJIaJICHUE OCHOBAMH CaMOKOHTPOJISI, CAMOOLICHKH, IPUHATHSI PELICHUH U
OCYILIECTBIIEHUS] OCO3HAHHOI'O BEIOOPA B y4eOHOW 1 IIO3HABATENILHOM
NEATEIbHOCTH;

YMEHHE ONPEIENATh OHATHSI, CO37aBaTh 0000IIEHNs, yCTaHABINBATh

aHaJIOTMH, KJIacCU(PUIIMPOBATh, CAMOCTOSTEIIbHO BRIOMPATh OCHOBAHUS U
KpUTEPUU AJIs KJIaCCU(PUKAIIMH, YCTAHABINBATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3H, CTPOUTH JIOTHUECKOE PACCYKJIECHUE, YMO3AKIOYEHUE (MHIYKTHUBHOE,
JNEAYKTUBHOE U 110 AHAJIOTUH) U JI€JaTh BBIBOJBL;

YMEHHE CO3/aBaTh, IPUMEHITh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIBL,
MOJIETIN U CXEMBI JJIsl pelIeHUs Y4eOHbIX U MO3HABATENbHBIX 3a/1a4;

YMEHHE OpraHU30BbIBATH YU€OHOE COTPYTHUYECTBO U COBMECTHYIO
NEeSATEIbHOCTD C YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHAUBUAYAIbHO U B
TpyIIIe: HAXOUTh 00IIee PEIICHHE U pa3pelIaTh KOHQIMKTHI HA OCHOBE
COTJIaCOBaHMS MO3UIUHI U YUETa HHTEPECOB; POPMYIUPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

YMEHHUE OCO3HAHHO HCIIOIB30BATh PEUEBBIE CPEACTBA B COOTBETCTBUHU C
3a/layell KOMMYHUKALIMK JIJIS1 BBIPAKEHHSI CBOMX YYBCTB, MbICIIEH U
NOTPEeOHOCTEN; MIIAHUPOBAHUS U PETYIISILIUU CBOEH I€ATEIbHOCTH; BIaICHHUE
YCTHOM ¥ TUCBMEHHOMN PEYbI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEUbIO;

(opMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BaHUS
MH(OPMAIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH;



v’ (OopMHUpPOBAHHE U Pa3BUTHE SKOJOTHYECKOTO MBIILIEHHS, YMEHHE
MIPUMEHSITh €r0 B O3HABATEIbHON, KOMMYHUKAaTUBHOM, COLIMAIIBHOM
paKkTuke u npodeccuoHanbHoi opuentauuu. [lipenmernnie 1.B
MO3HABATEJbLHOM chepe:

v’ 1aBaTh OIpeeIeHNs N3YIEHHBIX MOHATHI: «XUMHYECKUHN DIIEMEHTY,
«aTOM», «MOH», KMOJIEKYJIa», KIIPOCTHIE U CIIOKHBIE BEILIECTBAY,
«BEIIECTBOY, «XUMUYECKAst POPMYIIa», «OTHOCUTEIIbHASI aTOMHAs Maccay,
«OTHOCHTEJIbHAS MOJIEKYJISIPHASI MAcCa», «BAIIECHTHOCTBY, «CTEIICHb
OKHUCIICHHUS», KKPUCTAIIINYECKAS PEMIETKA», KOKCUIBD), KKHCIOTBI»,
«OCHOBAHU», «COIN», «<aM(POTEPHOCTHY, KHHIUKATOPY, KIIEPUOANIECCKUI
3aKOHY, «IIEPUOJUYECKas TAOIUIIA», KU30TOIb, «XUMHUECKas CBS3bY,
«QIIEKTPOOTPULATEIBHOCTDY, «XUMUYECKAS] PEAKLIUS, «XUMUYECKOE
YPAaBHEHHEY, KTEHETUYECKAS CBSI3b), «OKUCIEHUE), «BOCCTAHOBIICHHUEY,
«QIIEKTPOJUTHYECKAS] AUCCOLHAIUA», KCKOPOCTh XUMHUUECKOW PEAKIINN»;

4 OIIKCAaTb ICMOHCTPAIMOHHBIC U CaAaMOCTOATCIIBHO ITPOBCACHHBIC
XUMHUYICCKHUC SKCIICPUMCHTDI,

4 OIMMCBIBATHb U PA3JINYATh U3YUCHHBIC KJIIACChl HCOPTaHNYCCKHUX CoeﬂHHeHHﬁ,
IMPOCTBIC N CJIOKHBIC BEHICCTBA, XUMHUUYCCKUC PCAKIINU,

4 KHaCCI/I(I)I/I]_II/IpOBaTB HN3YUYCHHBIC OOBEKTHI U SIBJICHHS,

4 A¢CJIaTh BBIBOJAbI 1 YMO3AKIIIOUCHUS N3 H&6J’IIOI[CHPII>1, HN3Y4YCHHBIX
XUMHUYCCKHUX 3aKOHOM€pHOCTeﬁ, IIPOTHO3HUPOBATH CBOMCTBA HCU3Y4YCHHBIX
BCHICCTB 110 aHAJIOI'1 CO CBOMCTBaMH HN3YUCHHBIX;

v CTPYKTYpHPOBAaTh W3yYEeHHBIH MaTepral i XAMUICCKYIO0 HH(OpMAIIHIio,
NOJIyYCHHYIO U3 APYTHX HCTOYHUKOB,;

4 MOACIUPOBATE CTPOCHUC aTOMOB 3JICMCHTOB 1-3 IICPHUOA0B, CTPOCHHUC
IMPOCTBIX MOJICKYJI;

2. B 11IeHHOCTHO-OpMEeHTAIIMOHHOM cepe:
v/ aHAIU3UPOBAThH ¥ OLIEHUBATE IIOCIIEACTBHS I OKPYXKAIOLIEH Cpe bl
OBITOBOM M MPOU3BOJICTBEHHOM JIEATEIIBHOCTH YEJIOBEKA, CBSI3aHHOMU C
nepepadoTKOMN BEIECTB;
3. B TpynoBoii cdepe:
v IPOBOJAUTH XUMHUECKHUM DKCIIEPUMEHT;
4. B cpepe 0e30macHOCTH KU3HEAEATEILHOCTH:
v/ OKa3bIBaTh MEPBYIO MOMOILL IIPH OTPABJIECHUAX, 0XKOIraX U APYIUX TPaBMaXx,
CBSI3aHHBIX C BEIIIECTBAMU U JJa0OpaTOPHBIM 000py10BaHUEM

Tema «MeTaaab»

IIpenmeTHbIe pe3yJbTATHI 00yUEeHUSA
Yuammics 10JKeH yymems:
MCIOJIB30BaTh MPU XapaKTEPUCTUKE METAIJIOB U UX COCIUHEHUIN TOHATHS:
«METAITBIY, «PsIi aKTUBHOCTH METAJIOBY, «IIETOYHBIE METAJIBDY,
«IIIEJIOYHO3EMENBHBIE METAJIbDY, UCTIOJIB30BAaTh UX MPU XaPAKTEPUCTUKE
METaJIOB; JaBaTh XapaKTEPUCTUKY XUMHUYECKUX JIEMEHTOB-METAIJIOB
(II€JIOYHBIX METAJIOB, MarHus, KaJabIlUs, aIFOMUHUS, JKeJie3a) M0 UX MOJO0KEHHUIO



B [Iepnoanueckon cucteMe xumnuueckux 3eMmeHToB 1. . Menaeneena
(XMMHMYECKHI 3HAK, TOPSIAKOBBIM HOMED, MEPUO/, TPYIINa, MOATPYIINA,
OTHOCHUTEJIbHAsl aTOMHAas Macca, CTpOEHUE aToMa (3apsl Sapa, YUCIO TPOTOHOB U
HEHUTPOHOB B fAJIpe, 00IIIee YUCIIO0 AIEKTPOHOB, paclpeieICHUE JIEKTPOHOB 110
AJIEKTPOHHBIM CJIOSIM), IPOCTOE BEMIECTBO, (hOpMyJia, HA3BAHKME U THUII BBHICIIETO
OKCHJIa Y TUJPOKCHUIA);
Ha3bIBATh COCAMHEHUSI METAJIOB U COCTABIISITH UX (POPMYJIBI O HA3BAHUIO;
XapaKTepu30BaTh CTPOEHUE, O0II1e PU3NUECKUE U XUMUYECKHUE CBOMCTBRA
MPOCTHIX BEIIECTB-METAIIOB; OOBSCHATH 3aBUCUMOCTb CBOMCTB (MM
MpeICcKa3blBaTh CBOMCTBA) XUMUYECKUX 3JIEMEHTOB-METAIIIOB (paauyc,
METAJUIMYECKUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COCAMHEHUH (KUCIOTHO-OCHOBHbIE
CBOMCTBA BBICIIMX OKCUJOB U THAPOKCUAOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOICTBA) OT nosioxkeHus B [lepuonnueckoit cucteMe XUuMUYECKUX 3JIEMEHTOB /1.
N. Menneneena;
OIKCHIBATh 00IIME XUMUYECKHE CBOMCTBA METAJJIOB C IIOMOIIBIO €CTECTBEHHOI'O
(pPyCCKOT0 UM POJIHOTO) SI3bIKA U SA3bIKA XUMUH;
COCTABJISAITh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKLUI, XapaKTEPU3YIOIINX XUMHUECKHE
CBOMCTBA METAJUIOB U UX COCUHEHUH, a TAKXKE 3JIEKTPOHHBIE YPABHEHUS
IIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHMUS;
YPAaBHEHMUS IEKTPOJIUTUUECKON AUCCOLMALIUN; MOJIEKYJIAPHBIE, ITOJIHBIE U
COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKLUHN C YYACTUEM BJIEKTPOIUTOB;
YCTaHABJIMBATh PUYNHHO-CIIECTBEHHBIE CBSA3U MEXIY CTPOCHHEM aTOMa,
XUMHYECKOMN CBA3BIO, TUIIOM KPUCTAIIMYECKONW PEIIETKU METAJUIOB U X
COEJIMHEHUI, UX OOIIMMHU (PU3HMUYECKUMU U XUMHUYECKIMU CBONCTBAMU;
ONMCHIBATh XUMHUYECKHE CBOMCTBA LIEJOYHBIX U IIEJIOYHO3EMENIBHBIX METAIIJIOB, &
TaKXX€E aTIOMUHUS U KEIE3a U UX COEJUHEHHN C OMOIIBIO ECTECTBEHHOTO
(pyCCKOTO MM pOAHOTO) S3bIKA U SI3bIKA XUMUU;
BBINIOJIHATH, HAOMIOAATh U OMKCHIBATh XUMUYECKUN HKCIIEPUMEHT 11O
PAacCIlO3HaBaHUIO BAJKHEMIIIMX KATUOHOB METAJJIOB, TUAPOKCUA-UOHOB;
DKCIEPUMEHTAIIBHO UCCIEN0BATh CBOMCTBA METAJIOB U X COEAMHEHUN, PEIIATh
DKCIEPUMEHTAIIBHBIE 33141 10 TeMe «MeTautbiy;
OMKCHIBATh XUMUYECKUM IKCIIEPUMEHT C IMOMOIIbIO €CTECTBEHHOTO (PYCCKOIO MU
POJIHOTO) SI3bIKA U A3bIKA XUMHH;
MPOBOJUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YPABHEHUSIM PEAKLIMA,
MIPOTEKAOIINX C YYACTUEM METAUIOB M MX COCIUHEHHU.

MeTtanpeaMeTHbie pe3yJibTAaThl 00yUYeHUA
VYyamuiics 1oJKeH ymems: padoTaTh M0 COCTABIIEHHOMY IUIaHY, UCHIOIb3YS
HapsAy C OCHOBHBIMU U JOTIOJIHUTENbHBIE CPEICTBA (CIIPABOUYHYIO JIUTEPATYPY,
cioxHbIe TTpuoopsl, cpeacTBa MKT); ¢ moMoIIbio yauTesas OTOUpaTh AJIs pelieHust
y4eOHBIX 33/1a4 HEOOXOAUMbBIE CIIOBApH, SHIUKIIONEANH, CIIPABOYHHKH,
DIIEKTPOHHBIE TUCKH;
COIOCTABJIATh U OTOUPATh MH(OPMALIMIO, TOTYUYEHHYIO U3 Pa3IMYHbIX HCTOUHUKOB
(cyoBapm, SHIMKIONEINHN, COPABOYHUKH, 3JIEKTPOHHBIE JUCKH, CETh IHTEpHET);



MIPEACTABISTh HHPOPMAIIUIO B BUJIE TAOJIHUII, CXEM, OITOPHOTO KOHCIIEKTA, B TOM
yucie ¢ npumenenueM cpeacts MKT;

O0(QOPMJISITH CBOM MBICIIY B YCTHOM U MMMUCbMEHHOW PEYH C YUETOM CBOMX YUEOHBIX
Y KU3HEHHBIX PEUYEBBIX CUTYyallMi, B TOM YUcJie ¢ npumeHeHnem cpeacts UKT;
COCTaBIISATh PELICH3UIO HA TEKCT; OCYLIECTBIIATh JOKA3aTENBCTBO OT IPOTHUBHOTO.

Tema «Hemeramab»

IIpeanMeTHbIE pe3yabTATHI 00y4YeHUSs
Ydaamuiics 10J15KeH ymems:
HCIOJI30BaTh MPU XaPAKTEPUCTUKE HEMETAJVIOB U UX COCIMHEHUW MOHSTHUS:
«HEMETAJUIbDY, «TaJIOT€HbD), «aJJIOTPOIMHBIE BUJAOU3MEHECHUS», <GKECTKOCTH BOJIBDY,
«BpPEMEHHas )KECTKOCTh BOJIBI», KIIOCTOSIHHAS )KECTKOCTh BOJIBI», «00IIas
JKECTKOCTh BOJIbI»;
JlaBaTh XapaKTEPUCTUKY XUMHUECKUX AJIIEMEHTOB-HEMETAINIOB (BOJIOPO/IA,
raJIoreHoOB, KMCJIOPO/JIa, CEPhI, a30Ta, pocdopa, yriepoaa, KpeMHHUS) 110 UX
I0JI02KEHUIO B [lepuoanueckon cucreme XuMu4eckux aneMenTos /. U.
MenpeneeBa (XUMUYECKHM 3HAK, TTOPSIIKOBBIM HOMED, IEPUOJI, TPYIIIIA,
MOATPYIINa, OTHOCUTEIbHAS AaTOMHAsI Macca, CTpOEHUE aToMa (3apsl sapa, YUCIO
MIPOTOHOB ¥ HEUTPOHOB B siIpe, 00111ee YUCIIO IEKTPOHOB, paCIIPEICICHHE
AJIEKTPOHOB IO JIEKTPOHHBIM CIIOSIM), POCTOE BEIECTBO, hOpMyIia, Ha3BaHUE U
THII BBICIIETO OKCHUA U TUAPOKCHIA, (hOpMyJia U XapaKTep JETYYero BOJOPOJIHOTO
COCIMHEHUA);
Ha3bIBaTh COCAUHEHUSI HEMETAIIJIOB U COCTABJISATh UX (DOPMYJIBI 110 HA3BAHHUIO;
XapakTepu30BaTh CTpOEHUE, 00IIHEe PU3NIECKUE U XUMHUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB-HEMETAILIOB;
OOBSICHSITh 3aBUCUMOCTh CBOMCTB (WJIU MPEJCKA3bIBATh CBOMCTBA) XUMUUECKUX
AJIEMEHTOB-HEMETAIIOB (Paauyc, HEMETAUTMYECKUE CBOMCTBA DJIEMEHTOB,
OKHCIIUTENIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA DJIEMEHTOB) U 00pa3yeMbIX UMHU
COeIMHEHUM (KHCIOTHO-OCHOBHBIEC CBOMCTBA BBICIIUX OKCHJIOB U TUIPOKCUIIOB,
JIETYYUX BOJIOPOJHBIX COCAUHEHH M, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBA) OT nosioxkeHus B [lepuonnueckoi cucreMe XMuMUYECKUX 3J1IEMEHTOB /1.
N. Menneneena;
OMUCHIBATH OOIIME XMMUYECKUE CBOMCTBA HEMETAJIJIOB C TTIOMOIIbIO €CTECTBEHHOTO
(pyCCKOTO MU POJTHOTO) S3bIKA U A3bIKa XUMUH;
COCTaBJISITh MOJICKYJISIPHBIE YPABHEHHUS PEAKIIUI, XaPAKTEPU3YIOIINX XUMUYECKUE
CBOMCTBA HEMETAJIOB U X COEAMHEHUH, & TAKKE PJICKTPOHHBIE YPABHEHUS
MPOLIECCOB OKUCIIEHUS-BOCCTAHOBIICHHUS;
YPaBHEHUS JIEKTPOTUTUUECKON TUCCOLUALIMU; MOJICKYJISIPHBIE, TTOJIHBIE U
COKpAILICHHBIC NOHHBIE YPABHEHUS PEAKIIUN C YUACTUEM DJIEKTPOJIUTOB;
YCTaHABJIUBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY CTPOECHHUEM aTOMa,
XUMHUUYECKOH CBS3bI0, TUTIOM KPUCTAJIMYECKON PEIIETKH HEMETAJIIIOB U UX
COCIMHEHUM, X OOIMMHU (PU3MIESCKUMHU U XUMUUECKIUMH CBOMCTBAMU;
OMMUCHIBATh XUMHUYECKHE CBOMCTBA BOJOPO/Ia, TAJIOTEHOB, KUCJIOPOa, CEPhI, a30Ta,
dbocdopa, rpaduTa, anmasa, KpEMHUS U UX COSTUHECHHUH C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WUJIM POJIHOIO) SI3bIKA U SI3bIKA XUMUM;



OTMHMCHIBATH CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI M BHITIOTHSTh
COOTBETCTBYIOIIUNA UM XUMUYECKUN IKCTIEPUMEHT;
BBITIOJIHATH, HAOMIOAATh U ONKCHIBATh XUMUYECKUN HKCIIEPUMEHT 110
pacno3HaBaHUIO0 HOHOB BOJIOPOJIa M aMMOHUSI, Cylb(aT-, KapOOHAT-, CUIIUKAT-,
dbocdat-, xaopua-, OpoMuI-, HOAUI-HOHOB;
HKCIIEPUMEHTAJILHO UCCIIEIOBAaTh CBOMCTBA METAJUIOB U UX COCIMHEHUH, pellaTh
AKCIIEpUMEHTaJIbHBIC 3a1auu 110 Teme «Hemeranmnbiy;
OMKCHIBATh XUMUYECKUM IKCIIEPUMEHT C MTOMOIIBbIO €CTECTBEHHOTO (PYCCKOTO MM
POJIHOTO) SI3bIKA U SA3bIKA XUMHUH;
MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpPMYJIaM U YpaBHEHUSIM PEaKIIUd,
MPOTEKAIOUIUX C YYaCTHEM HEMETAIJIOB U UX COCAMHEHHM.

MeTanpeameTHble pe3yJbTaThl 00yUYeHuUst
Ydaamuiics 10J15KeH ymems:
OpraHU30BbIBaTh yueOHOE B3aUMOJICHCTBUE B IpyIIIe (pacupeaessiTh poiH,
JIOTOBAPUBATHCA JIPYT C IPYTOM U T. 11.);
NpeaBUACTH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;
MOHUMATh IPUYMHBI CBOETO HEYCIeXa U HaXOJUTh CIIOCOOBI BHIX0/1a U3 ATOM
CUTyalluu;
B JTMAJIOTE C YYUTEJIEM YUUTHCS BbIpaOaThIBATh KPUTEPUH OLIEHKHU U ONPEACIIATh
CTEIEHb YCIEIIHOCTHU BHIMIOJHEHUSI CBOEH pabOThI U pabOThI BCEX, UCXOIA U3
MMEIOLIUXCSI KPUTEPUEB, COBEPIIIEHCTBOBATh KPUTEPUHU OLIEHKHU U TTOJIb30BATHCS
MMH B XOJI€ OIICHKH U CaMOOIICHKH;
OTCTauBaTh CBOIO TOUKY 3PEHUSI, APTYMEHTUPYS €€;
MOATBEPkKAaTh apryMEHTHI (pakTamu;
KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHUIO;
CIIyLIATh JPYTUX, MBITATHCS MPUHUMATD JPYTYIO TOUKY 3pEHHUS, ObITh TOTOBBIM
HU3MEHUTh CBOIO TOUKY 3PEHUSI;
COCTaBJIATH pedepat no onpeaeaeHHoi popme;
OCYIIECTBIISITh KOCBEHHOE Pa3/IeTUTEIbHOE JOKa3aTEIhCTBO.

JInuHOCTHBIE pe3yJIbTATHI 00yYeHUA

Yyammiics 10JKeH:
3HAMb U HOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHUS, CBSI3AHHBIE C Pa3BUTHEM
XUMUH U O0IIECTBA; JOCTHKEHUS B 00JIaCTH XUMHUU U KYJbTYPHBIE TPAIUIINH (B
YaCTHOCTH, Hay4YHBIC TPAIUIIMHN) CBOEH CTpaHbl; OOIIEMHUPOBBIC JOCTUKEHUS B
00J1acTU XMMHH; OCHOBHBIE IPUHITUIIBI U TTPaBUJia OTHOIICHUS K MPUPOJIE; OCHOBBI
3I0POBOTO 00pa3a KU3HU U 3I0POBhECOEPETAIOIINX TEXHOJIOTUH;
MpaBUJia MOBEICHUS B UPE3BbIUAMHBIX CUTYAIUSAX, CBSI3aHHBIX C BO3JICUCTBUEM
Pa3IMYHBIX BEIIECTB; OCHOBHBIE ITpaBa U 00S3aHHOCTH TPaXKJaHUHA (B TOM YHKCIIe
y4alierocs), CBsI3aHHbIC C JIMYHOCTHBIM, TPOPECCUOHATIBHBIM U KU3HEHHBIM
CaMOOTIPEICIICHUEM; COIMATIbHYIO 3HAYMMOCTh U COJIepKaHue npodeccui,
CBSI3aHHBIX C XUMHEM;
UCHBIMBIEAMb . YYBCTBO TOPJIOCTHU 32 POCCUMCKYIO XUMHYECKYIO HAYKY U
YBaKEHHUE K UCTOPUU €€ PA3BUTHUS;, YBAXKEHUE U IPUHATHE TOCTUKEHUI XUMUU B
MUpE; JTFOOOBH K IPUPOJIC; YBAKECHHUE K OKPYKAIOMUM (yUaITUMCS, YUUTEISIM,
POJMTENISIM U JIp.) — YMETh CAYIIATh U CIBIIIATH ApTHEPa, MPU3HABATH IIPABO



KaXXJI0r0 Ha COOCTBEHHOE MHEHHE, PUHUMATh PEIICHUS C YYETOM MO3ULIUM BCEX
YYaCTHUKOB; YyBCTBO MPEKPACHOTO U ACTETUUECKUX YYBCTB Ha OCHOBE
3HAKOMCTBa C MUPOM BEIIECTB U UX MPEBPAIICHHI; CAMOYBAXXCHUE U
SMOIIMOHAIBLHO-II0JI0KUTEILHOE OTHOIIIEHUE K ceOe;
HpU3HAEaAmMb: IEHHOCTD 3/I0POBbsI (CBOCTO U APYTHUX JIFOJIEH ); HEOOXOIUMOCTh
CaMOBBIPAXEHHUSI, CAMOPEATIN3AIINH, COLMAJIBHOTO MPU3HAHUS,
0CO3HA6amb: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITEIbHBIM TIOCTYIIKAM U
JEWCTBUSM, OTBETCTBEHHOCTD 3a UX PE3YyJIbTaThl, TOTOBHOCTD (MM HETOTOBHOCTH)
OTKPBITO BBIPAXKAaTh U OTCTAMBATh CBOIO MO3UIMIO U KPUTUYHO OTHOCUTHCS K
CBOHM ITOCTYIIKaM;
NPOA6AAMb: YKOJIOTHIECKOE CO3HAHNUE; T0OPOKETATeTbHOCTD, TOBEpUE U
BHUMATEJIBLHOCTD K JIFOJSM, TOTOBHOCTh K COTPYIHUUECTBY U APYKOE, OKa3aHUIO
MTOMOIIM TeM, KTO B HEM HY)KJ1aeTcsl; 0000IICHHBIN, YCTOWUNUBBIA U
M30MpaTeNIbHBIN MMO3HABATEIILHBIM HHTEPEC, MHUITMATURY U JIF0O03HATEILHOCTD B
W3YYEHUU MUPA BEIIECTB U PEAKIINM; LIEJICYCTPEMIICHHOCTh U HACTOMYHUBOCTD B
JIOCTHKEHUH 11eJIeH, TOTOBHOCTh K MPEO0JICHUIO TPYAHOCTEH; YOSKICHHOCTh B
BO3MOXXHOCTH TIO3HAHMS TIPUPOIbI, HECOOXOMMOCTH Pa3yMHOI'0 UCTIOJIb30BaAHHUS
JOCTHKEHUM HAYKU U TEXHOJIOTUH ISl pa3BUTHS OOIIECTRA,;
yMemb: YCTAHABIIMBATD CBA3b MEKAY LEJbI0 N3YUYCHUS XUMHUU U TEM, JIJI YETO
OHa OCYIIECTBIIICTCS (MOTUBAMHU); BBITIOTHATH KOPPUTHUPYIOIIYIO CAMOOIIEHKY,
3aKJIFOYAIOILYIOCS B KOHTPOJIE 3a MPOLIECCOM U3YUYEHHSI XUMUU U BHECECHUU
HEO0OXOIMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX dTAlaM M CIIOCO0aM U3y4EeHUs
Kypca XMMHUH; BBITIOJIHATh PETPOCIEKTUBHYIO CAMOOIEHKY, 3aKII0OYAIOIIYIOCS B
OIICHKE Ipolecca U Pe3ybTaTa U3y4eHUs Kypca XUMHUU OCHOBHOM IIKOJIBI,
MOJBEICHUHA UTOTOB HA OCHOBE COOTHECEHHUS LIEJIEN U PE3YIIbTATOB;
CTPOUTH KU3HEHHBIC U MPO(HECCUOHATBHBIC TUIAHBI C YYETOM KOHKPETHBIX
COLMAIBHO-UCTOPUYECKUX, TOTUTUYECKUX U SIKOHOMUYECKUX YCIIOBHIA;
0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBUE UX MPUHUMAECMBIM B KU3HU
PELICHUSIM; BECTH JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOIIEHU U B3aUMHOTO
YBAXKEHUSI; BBIJICIIATh HPABCTBEHHBIN aCTIEKT MOBEICHUS U COOTHOCHUTH MTOCTYIIKU
(cBOM M IpYTrUX JItOJI€N) U COOBITHS C MPUHATBIMU STUYECKUMU HOPMAMHU; B
Mpeesiax CBOMX BO3MOKHOCTEW MPOTUBOACUCTBOBATh JCUCTBUAM U BIUSHUSIM,
MPECTABIISIONIUM YTPO3Y KU3HU, 3I0POBBIO0 U 0€30MaCHOCTH JIUYHOCTH U
00IIIeCTBA.

ILlnanupyembie pe3yabTaThbl 00y4eHUs
BbInyCKHMK HAYYUTCSH:
* OITUCHIBATh CBOMCTBA TBEPABIX, XKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACIS UX
CYIIECTBEHHbIC PU3HAKY;
* XapaKTEepHU30BaTh BEMIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAaM, YCTAHABIMBATh
MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEKTY JJAHHBIMU XapAKTEPUCTUKAMU BEIIIECTBA;
* pPaCKpbIBaTh CMBICJI OCHOBHBIX XUMUUYECKHUX MMOHATUN «aTOM», «MOJICKYJIay,
«XUMHYECKHAM IIEMEHT), KIIPOCTOE BEIIECTBOY, «CIOKHOE BEMIECTBOY,
«BaJICHTHOCTB), UCMOJIb3YS 3HAKOBYIO CUCTEMY XUMHH;
* n300pakaTh COCTAB MPOCTEUIIINX BEUIECTB C TTOMOIILI0 XUMUYECKUX (HOPMYIT U
CYIIIHOCTh XUMUYECKUX PEAKLUN C MOMOUIBI0 XUMUUECKUX YPABHEHHU;



* BBIYUCJISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MaccChl BEILIECTB, a
TaK)K€ MaCCOBYIO JOJIK0 XUMUYECKOTO 3JIEMEHTA B COEAMHEHUSAX JIUIsl OLEHKU UX
IPAKTUYECKON 3HAUMMOCTH;

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCJIOTBI, COJIH;

* KJIacCU(UIIMPOBATH OKCUBI 1 OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTHI U COJIU O
COCTaBYy;

* [10JIb30BATHCS JAOOPATOPHBIM 00OPYIOBAHUEM M XUMHUECKON TIOCYA0H;

* IPOBOJUTH HECIIOKHBIE XUMHUECKUE ONBITHI U HAOIIOCHUS 32 U3MEHEHUSIMU
CBOMCTB BEILLIECTB B IPOLIECCE UX MPEBPAIlEHUI; COOIIOAATH MTPaBUIa TEXHUKH
0€3011aCHOCTH IIPU NMPOBEIECHNUN HAOJIIOEHUM U OIIBITOB;

* pa3anyaTh YKCIEPUMEHTAIbHO KUCIOTHI U MIENOUH, NOJIb3YSICh UHINKATOPAMU;
OCO3HaBaTh HEOOXOAUMOCTb COOIIOACHNS Mep 0€30I1aCHOCTU IpU 00paIllEHUH C
KHUCJIOTaMU U I1EJI0YaMH.

* pacKpbIBaTh CMBICI nepuoanyeckoro 3akoHa /I. 1. Menneneesa;

* OIMCHIBATh U XapaKTEPHU30BaTh TAOJNYHYIO (HOPMY NEPUOANYECKON CUCTEMBI
XUMHUYECKUX JIEMEHTOB;

* XapaKTEepU30BaTh COCTaB aTOMHBIX SAEP U PACHPEACIECHUE YNCIIA JIEKTPOHOB TI0
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKHUX JIEMEHTOB MaJIbIX IIEPUOOB
NEPUOINYECKON CUCTEMBI, & TAK)KE KAJIUS U KAJIBLINS,

* pa3nyaTh BUJbl XUMUYECKOHN CBA3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HEIOJSIPHYIO U METAJUIMYECKYIO;

* U300paxkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIIBI BEUIECTB, 00PAa30BaHHBIX
XUMUYECKUMH CBSI3IMH PA3HOTO BHJIA;

* BBIBJISITh 3aBUCUMOCTb CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAILTMYECKUX
pPEMIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUNTNYECKUX;

* XapaKTepU30BaTh XUMUYECKUE FIIEMEHTHI U UX COCUHEHUS HA OCHOBE
MOJIOKEHUS JIIEMEHTOB B MEPUOANYECKON CUCTEME U OCOOEHHOCTEMN CTPOEHUS UX
aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHUE IEPUOUUECKOTO
3aKOHA M NIEPUOINYECKON CUCTEMBI XUMUYECKUX A1eMeHTOB 1. 1. Mennaeneena;

* O0BACHATH CYyTh XUMHUYECKHUX MPOLIECCOB U UX MPUHIMIHAIBHOE OTIMYUE OT
bu3NYEeCcKuX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMUYECKHUX PEaKLU;

* YCTaHABIMBAThH MPUHAJICKHOCTh XMMHUUECKOM PEAKIMH K ONPEACIEHHOMY THITY
M0 OJJTHOMY M3 KJIACCU(PUKALIMOHHBIX MPU3HAKOB: 1) MO YKCITy U COCTAaBYMCXOTHBIX
BEILECTB U MPOJIYKTOB peakuu (peakuu COCIMHEHUS, Pa3I0KEHUS, 3aMEIICHUS U
oOMeHa); 2) MO BBIJEICHUIO WIH MOTJIOMICHUIO TETIOThI (peakiuu
HK30TEPMUYECKUE U SHAOTEPMUYECKHE); 3) 110 UBMEHEHHIO CTEIICHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB (PEaKIUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC); 4) 1O
o0paTUMOCTH Tpoiiecca (peakiuy 00paTuMble U HEOOPATUMBIE);

* COCTaBJISATh YPABHEHUS JIEKTPOIUTHUECKON TUCCOIMAIIMN KUCTIOT, IIEJI0UEH,
COJICii; MOJHbBIE ¥ COKpAIlI€HHbIE HOHHBIE YPAaBHEHUS peaKinii 0OMEHa; ypaBHEHHUs
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUH;



* MPOTHO3UPOBATH MPOTYKTHI XUMUUYECKHUX PeaKuii Mo hopMynam/Ha3BaHUSIM
UCXOIHBIX BEIIECTB; OMPEACIIATh UCXOAHBIE BeIIecTBa Mo (popMynam/Ha3BaHUAM
POAYKTOB PEAKITUH;

* COCTABJIATH YPaBHEHUS PEAKIINI, COOTBETCTBYIOIINUX TTOCIIEIOBATEIIEHOCTH
(«eroukey) MpeBpalieHuii HEOPTaHUIECKUX BEIIECTB Pa3TUYHBIX KJIACCOB;

* BBISIBIISITH B TIPOIIECCE DKCIIEPUMEHTA MTPU3HAKU, CBUIETEIHCTBYIONINE O
POTEKAHUU XUMUYECKON peaKIny;

* IPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MaCCOBOM JI0JIEH paCTBOPEHHOTO
BEIICCTBA,

* OTIIPEIEISATh XapaKTep CPeIbl BOJAHBIX PACTBOPOB KUCIIOT U IIEI0UEH 1O
U3MEHEHHUIO0 OKPACKU HHIIUKATOPOB;

* POBOJIUTH KAUECTBEHHBIC PEAKIINH, MIOATBEPIKIAIOIINE HATMIUE B BOTHBIX
pacTBOpax BEIIECTB OTJCIBHBIX HOHOB

* OIIPEIEIISATh MPUHAJICKHOCTh HEOPTAHUIECKHIX BEIIECTB K OJTHOMY H3
M3YYEHHBIX KJIACCOB/TPYIII: METAJUIbl U HEMETAJLIbI, OKCHJIbI, OCHOBAHUS,
KHUCIIOTBI, COJIU;

* COCTaBIISATH (DOPMYJIIBI BEMIECTB MO WX HA3BAHUSIM; OTIPECIISITh BAJICHTHOCTD U
CTETICHb OKUCJICHHS 3JIEMEHTOB B BEIIIECTBAX;

* COCTaBIISATh (HOPMYJIIBI HEOPTAHUUECKUX COCAMHEHHH MO BaJICHTHOCTSIM U
CTETICHSIM OKUCJICHUS DJIEMEHTOB, a TAaK)Ke 3apsJilaM HOHOB, YKa3aHHBIM B Ta0JIUIIE
PacTBOPUMOCTHU KHUCJIOT, OCHOBAHUM U COJICH;

* 00BSICHATH 3aKOHOMEPHOCTH H3MEHEHUS (PH3NICCKUX M XUMHIECCKUX CBOWCTB
MPOCTHIX BEIIECTB (METAUIOB M HEMETAJIJIOB) U UX BBICIIIUX OKCHJIOB,
00pa30BaHHBIX JIEMEHTAMH BTOPOTO U TPETHETO TIEPHOIOB;

* Ha3bIBaTh OOITNE XUMHYCCKUE CBOMCTBA, XapaKTePHBIC JIJIS TPYTII OKCHIOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBATh OOITNE XUMHUCCKUE CBOMCTBA, XapaKTEPHBIC JIJIST KXKIOTO U3 KJIACCOB
HEOPraHUYECKHUX BEIIECCTB: KUCIOT, OCHOBAHUM, COJIEH;

* PUBOJUTH IPUMEPHI PEAKITUH, TTOITBEPIKTAFOIINX XMMUICCKHUE CBONCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUU U COJIEH;

* ONPEICIATH BEIIECTBO-OKUCIUTEND M BEIIECTBO-BOCCTAHOBUTEH B
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHIX;

* COCTaBJISATh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN OaaHC (71 N3YICHHBIX
peakiuii) Mo MpeIoKEHHBIM CXEMaM PEaKIIMii;

* POBOJIUTH JTAOOPATOPHBIC OIBITHI, MOATBEPKIAIOIINE XUMUICCKHE CBONCTBA
OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIICCTB;

Buvinycknuk nonyuum 603M0MCHOCHb HAYYUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONOOEHUS NPABUTL IKOJI02UYECKU DE30NACH020
noBeoeHUsl 8 OKPYIHcarouel NpUpooHol cpeoe;

* HOHUMAMb CMBICA U HeOOX0OUMOCTMb COOIIOOEeHUs NPEONUCAHUT, NPeONaeaemblX
8 UHCMPYKYUSAX NO UCNOIb308AHUIO JIEKAPCME, CPeOCms ObIMOoGoU XUMUU U op.,

* UCNONIL308AMb NPUOOPEMEHHBLE KI0UeBble KOMNEMEeHMHOCU NPU 8bINOIHEHUU
UCCe008amMeNbCKUX NPOEKMO8 NO U3VUEHUIO C8OUCMS, CNOCOD08 NOIYYEHUS U
PACNO3HABAHUSL 8EULeCE;



* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCNOb3YS CPeOCmEa YCMHOU
U NUCbMEHHOU KOMMYHUKAYUU NpU pabome ¢ mekcmamu yueOHuka u
OONOJHUMENbHOU IUMePamypotl, CHPABOUHbIMU MAOIUYAMU, NPOSEIAMND
20MOBHOCb K YBANCEHUIO UHOU MOYKU 3PEHUSL NPU 00CYHCOCHUU Pe3VTbIMaAmos
8bINOIHEHHOU PAOOMbL,
* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCNBaX U XUMUUECKUX NPOYeccax,
KpUMu4ecky OmHOCUMbCsl K NCe8OOHAYYHOU UHGopMayuu, HedoOpOCo8eCmHOL
pekiame, Kacaowelucs UCnoIb3068aHUS PA3TUYHBIX 8eUeCmE.
* 0CO3HABAMb 3HAYEHUE MEeOPEeMULeCKUX 3HAHUL 015 NPAKMUYEeCKOU
O0esimenbHOCIU Yel08eKd;
* ONUCHIBAMb U3YUEHHBIE 00BEKMbL KAK CUCTNEeMbL, NPUMEHSS I02UKY CUCTEMHO20
ananusa,
* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCTIAX NEPUOOUYECKOU CUCTNEMbL XUMUYECKUX
INEMEHMOB 0151 0O0BACHEHUS U NPEOBUOCHUSL CBOUCTNE KOHKDEMHbIX 8eUjeCe,
* PazeuBamv UHGOPMAYUOHHYIO KOMIEMEHMHOCMb NOCPeOCMBOM YYD e s
3HAHULL 00 UCMOPUU CMAHOBIEHUS XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUIL,
NepUOOUeCcKo20 3aKOHA KaK 00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, d MAKJICEe
0 COBPEMEHHBIX OOCIMUNCEHUSX HAYKU U MEXHUKU.
* COCMABAAMb MOJIEKYIAPHbIE U NOJIHbIE UOHHbLE YPABHEHUS NO COKPAUWEHHBIM
UOHHBIM YPABHEHUSIM,
* NPUBOOUMb NPUMEPLL PeaKyull, NOOMBEPHCOAIOWUX CYUeCBOBAHUE
83AUMOCBA3U MEAHCOY OCHOBHBIMU KAACCAMU HEOP2AHUUECKUX 8eUlecme;
* NPOCHO3UPOBAMb PE3YIbMAMbl 8030€UCMBUSL PA3TIUUHBIX hAKMOPO8 Ha
U3MeHeHUe CKOPOCMU XUMUYECKOU PeaKyuu,
* NPOCHO3UPOBAMb PE3YIbMAaAmbl 8030€liCMEUs. PA3TUYHbIX PAKMOPO8 Ha
cMeujenue XUMU4ecKko2o pagHoB8eCuUsl.
* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUieC8 Ha OCHO8Ee UX COCMAB8A U
cmpoeHusL,
* NPOCHO3UPOBAMb CNOCOOHOCMb 8euleCmea NPOsBIAMb OKUCIUMELbHbLE UTU
80CCMAHOBUMENbHBIE CBOUICEA C YUEMOM CMeneHell OKUCTIeHUs. INeMEHMO8,
BX005UUX 8 €20 COCNAB,
* BbIAGIIAMb CYUWECMBOBAHUE 2EHEMUYECKOU 3AUMOCEA3U MEHCOY BeUeCMBAMU 8
PAOY: npocmoe 8euiecmeo — OKCUO — 2UOPOKCUO — COJIb,
* 0P2aHU308b186aMb, NPOBOOUMb YYEHUUECKUE NPOEKMbL NO UCCIEO08AHUIO CEOUCTE
sewecms, UMErUWUX 8A}CHOE NPAKMUYECKoe 3HaueHue.
TemaTuyeckoe MIAHUPOBaHUE MO XUMUM 9 KJ1acc
(2 yaca B HeqeJ110, BCEro 65 4yacoB, U3 HUX 2 Yaca - pe3epBHOE BpeMmsi)

YMK O.C.I'abpuensina.
N3 Hux
Ne | HammenoBanme | Bcero
KonTpoJbHbIE
n/n TeMbI 4acoB IIpakTueckue padoThl
padoThI
1. | IloBTOopenue
OCHOBHBIX
6 Bxomnas
BOITPOCOB Kypca
8 Kiacca.




Tema 1. 18 Nel. ITonyyenue u cBoiicTBa No 1, Ne2 3a 1
Merauibl COEMHEHUN METAJIOB. YETBEPTH
Tema 2. Ne 2. DkcnepumeHTanbHbIE
Hewmetamnibt 3amaun no teme: «Iloarpymnma
KHCJIOPOJA».
26 Ne 3. DkcnepumeHTanbHbIE Ne 3
3amaun 1o teme: «lloarpymnmst B
a30Ta U yIJiepoaar.
Ne 4. Tlonyuyenue, coOupanue
Y pacro3HaBaHUE Ta30B.
Tema 3.
Opranuueckue 10
COEMHEHUS
O0001IeHNE
3HAHUU 110
XUMUH 32 KypcC 8 Nrorosas
OCHOBHOM
IITKOJIBI
Bcero 68 4 5




