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HOACHUTEJIBHASA3ZAIINCKA
OO0was xapakrepucTHKa Kypca

Opranuzanusi BHEYpPOUHOM  JESATEIBHOCTH B  00IE00pa3oBaTEbHBIX
opranu3auusax Poccuu OCyIIECTBISETCS B COOTBETCTBUUM CO  CJEAYIOLIUMU
HOPMaTUBHBIMH aKTaMH (J1ajiee — JOKYMEHTHI):

dbenepanbHBIl TOCYAapCTBEHHBIH 00pa30BaTeNbHBIA CTaHIAPT OCHOBHOIO
oOmero o00pa3oBaHMs, YTBEpXKAEH MNpUKa3oM MUHUCTEpCTBA MPOCBEUICHUS
Poccuiickoit @eaeparuu ot 31 mas 2021 r. Ne 287 (nanee — ®I'OC O00);

denepanbHass  oOpa3oBaTesibHasi ~ OporpaMmMa  OCHOBHOTO  OOINIEro
oOpa3zoBaHus, yTBEpXKJeHa MpuKazoM MUHHCTEpCTBA MpocBelieHus: Poccuiickoit
®deneparuu ot 18 mas 2023 r. Ne 370 (nanee — @OIT OO0);

npukaz MunHucTepcTBa mnpocBemieHuss  Poccuiickoit  @enepanun ot 31
asrycra 2023 r. Ne 650 «O0 ytBepxkaenuu [lopsiika ocyliecTBIeHUs] MEPONIPUATUN
no  NpoPEecCHOHATILHOM  OpUEHTAIMM  O0yYaroluxcsl 1Mo o0pa3oBaTeIbHBIM
nporpaMMaM OCHOBHOTO OOIIEro U CPeHero o0uiero o0pa3oBaHus»;

NOCTaHOBJIEHWE [ J71aBHOTO  roCyJapCTBEHHOTO  CAHMTAPHOTO  Bpaua
Poccuiickoit @enepanun ot 28 siuBaps 2021 r. Ne 2 «O6 yTBEp)ACHUN CAaHUTAPHBIX
npasmi 1 HopMm CanlluH 1.2.3685-21 "T'urnennueckue HOpMaTUBBI U TPEOOBAHUS K
oOecrieueHuIo 0e30MacHOCTH U (WIK) 0€3BPEIHOCTH ISl YeNloBeKa (PaKTOPOB Cpeibl
obutanus'";

NOCTaHOBJEHUE [J1aBHOrO  TOCyAapCTBEHHOTO  CAHUTApHOrO  Bpaya
Poccuiickoit ®@enepanuu ot 28 ceHtsOps 2020 r. Ne 28 «OO6 yTBepXIeHUU
canutapueix mpaBun  CIT 2.4, 3648-20 "CaHUTapHO-3MUIEMHOJIOTUYECKUE
TpeOOBaHUs K OpraHU3alysM BOCIHUTAHUS W OOYyUEHHS, OTAbIXa M O3J0POBIICHHUS
eTeN U MOJIOAEKU'" .

[Iporpamma ygaenser oco0oe BHHUMAHHME BBITIOJHEHUIO OOYYarONUMHUCS
XUMUYECKOTO JAKCIEPUMEHTa, YTO TO3BOJUT KM Ha NPAKTUKE H3YYUTh
3aKOHOMEPHOCTH MPOTEKaHUs XUMHUYECKUX IPOLECCOB, Pa3BUTh NPAKTUYECKHUE
YMEHUS W HaBbIKM IUIAHUPOBAHMUS, IMOATOTOBKH, IIPOBEACHUS, aHalu3a |
UHTEpPOpPETAMA TOJYYEHHBIX SKCIHEPUMEHTAIBHBIX pE3yJIbTaTOB, HAYYUTHCA
OPUMEHATh TEOPETHUECKHUE 3HAHUS M OOBICHEHHS XMMHUUYECKUX IPOLIECCOB,
IIPOUCXOIAIINX B TOM YHUCJE B CHTyalUsX >XKM3HEHHOIro Xapakrepa. OCO3HaHHOE
BBIMOJTHEHHE XUMHUYECKUX HKCIEPUMEHTATbHBIX pad0T COCOOCTBYET MOBBIIICHUIO
MOTHBALMU K U3yYEHUIO XUMUHU.

[IporpamMoit  mpeaycCMOTPEHO TAKXKE  pELICHUE 00yYaIOIIMMHUCS
KAUeCTBEHHBIX M KOJIMYECTBEHHBIX 337]a4 PA3JIMYHBIX THUIIOB U YPOBHEMN CIOKHOCTH.
BBINOJIHEHHIO XMMHYECKOTO HKCIIEPUMEHTAa W PEIICHUI0 3a1ad  00s3aTelbHO
JOJDKHO TPEIIEeCTBOBaTh 3HAKOMCTBO OOYYaIOIIUXCS CO CBSI3aHHBIMM C HUMH
AJIIEMEHTAMM COJEPIKAHHUS.

[Iporpamma kypca BHeypouHoil paesarenbHocTH «lloarotoBka k OI'D mo
XUMUW» OyneT BocTpeOOBaHAa OOYyYarOIIMMHUCSA, KOTOpPhIE MOTHUBHUPOBAaHBI K
OCO3HaHHOMY BBIOOpPY Ipo(eccui, CBI3aHHBIX C IPUMEHEHUEM XUMUYECKUX 3HAHHM.

Heab 1 3a1a4M Kypca
Heas Ilporpammel — oOecnedyuTh UHAUWBUIYAJIbHBIE MOTPEOHOCTH



OOyJarouMxcs B UW3YYCHWH XHUMHH B YCIOBHUSX, KOrja Y4eOHBIM TUIaH
o0pa3oBaTeIbHON OpraHU3aIuy MPEAyCMaTPUBACT U3YUCHHE YIeOHOTO MpeaMeTa
«XUMUS» TOIBKO Ha 6a30BOM ypOBHE.

[lpennaraemass  Ilporpamma  y4uTHIBa€T  IMCHUXOJIOTO-TIEJArOTMYECKUE
OCOOCHHOCTH COOTBETCTBYIOIIIEH BO3pacTHOW KaTeropuu oOydvarommxcs. Ee
OCBOEHHE CIIOCOOCTBYET PA3BUTHIO Y OOYUAIOMIMXCA UHTEpEca K U3YYEHHIO XUMUU
u chepam AEATETBHOCTH, CBSI3aHHBIM C XHMHEW, MOTHBAIIMH K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOUIETO NPO(UIISA U HANPABIEHHOCTH JTaJbHEHIIET0 O0YUEeHHUS.

N3yuenue kypca HampaBieHO Ha (GOPMUPOBAHUE Y O0YUYAIOIIUXCS:

— CHCTEMbl XMMHYECKHX 3HAaHWU KaK KOMITIOHEHTa €CTECTBEHHO- Hay4YHOMU
KapTUHBI MHpa, KaK OCHOBBI IS TOHUMAaHHS XHMHUYECKOW CTOPOHBI SIBJICHHIA
OKpY>KaroIlero Mupa;

— WHTEpeca Ha TMPOJODKCHHE OOYYeHHsS Ha YpOBHE CpeaHEro oOIIero
o0pa3zoBaHwUsl.

B pamkax pemieHnst o0CHOBHBIX 3a7a4 [IporpaMMbl TOKHO OBITH 0OECTIEYCHO:

— mpu OOIIeHne OO0yYalomMXCs K CaMOCTOATEIBHOW TMO3HABATENbHOW U
MICCIICZIOBATEIBCKOM JIEATEIIEHOCTH, K HAYyYHBIM METO/IaM IMO3HAHUS;

— (opmupoBaHue y 00yJarOIUXCsi MOTUBAIIMU M Pa3BUTHE CIIOCOOHOCTEH K
M3yYCHUIO XUMHH;

— (opMupoBaHUE y 00YJAIOIIUXCS YMEHUH OOBSCHSATH M OLIGHUBATH SIBJICHHSI
OKpY)KafoIllero MHUpa, WCIONB3ys 3HAHWUS W OIBIT, MOJyYCHHBIC TPU H3yYCHHUH
XUMUH, IPUMEHATh UX IPU PEIICHUU TPOOJIeM B IOBCEJHEBHON KU3HU U TPYJOBOU
NesITEbHOCTH;

— OCO3HaHUE OO0YYarOIIMMHUCA LEHHOCTM XHUMUYECKHMX 3HAHUH B JKHU3HU
YeJI0OBeKa, IOBBIINICHUE YPOBHS 3KOJOTMUECKON KyNIbTYpbl, HENpUSATUE IEHCTBUIA,
IPUHOCSILUX BPeJ] OKPY>KaIoLEH cpefie U 310pOBbIO JIOCH;

— npuoOpeTeHre OOy4YaloUMMUCA ONbITa CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHLMH), HEOOXOAMMBIX JJIsi pa3IUYHbIX BHJIOB
JEsITeIbHOCTH.

MecTto Kypca B 00pa3oBaTe/IbHOM Ipouecce

[Iporpamma Kypca «XuMudeckas JJ1abopaTopusi» pacCuuTaHa Ha PeaTu3aluio
B TeueHHE 68 yd4eOHBIX YAaCOB B paMKaxX BHEYPOUYHOU JesATeIbHOCTH B 9 Kiacce.
Kypc ™moxer ObITh HCIONB30BaH g oOoramieHus: 0a30BOro Kypca XHUMHHU
MIPAaKTUKO-OPUEHTUPOBAHHBIM COJIEPKAHUEM M aKTUBHBIMH BHUAAMU JESTEIBHOCTH
oOyuarommxcsa. [IporpamMmma sBisieTCs  COACpP)KATEIbHBIM M METOJIUYECKUM
OPUEHTUPOM JIJIsi COCTABIICHHUS TI€IaroraMu paboyux Mporpamm.

[Iporpamma Kypca BHEYPOUHOH NEATETLHOCTH «XHUMHUYECKas J1abopaTopus»
HalpaBJieHa Ha JOCTHXKEHHE PE3yJIbTaTOB, KOTOPBIE AOMOJHSAIOT M YrayOJsioT
chopmynupoBaHHbIE B defepabHON pabodeil mporpamMme o y4eOHOMY MpeaMeTy
«Xumus» (0a30BbIl YPOBEHBb) TPEOOBAHUSA K TPEAMETHBIM PE3yJIbTaTaM.

JlesTenbHOCTh 00yyJaromuxcs NpeayCMaTpuBaeT AaKTUBHOCTh U
CaMOCTOSITEIbHOCTh, COYETACT WHAUBUIYAIbHYIO U TPYNIOBYIO (OPMBI pabOTHI.
CtpykTypupoBaHUE TEMATUYECKOro MianupoBaHusi B [IporpamMme cOOTBETCTBYET
MOPSIAKY U3YUYEHUS pa3JeioB U TEM XMMUU Ha 0A30BOM YPOBHE B OCHOBHOM HIKOJIE
u obOecreunBaeT TEM CaMbiM [PEEMCTBEHHOCTh YPOYHOM M BHEYPOUHOMU



JeSITeTbHOCTH.

[IpennoxeHHbIE PIEMEHTHI COJEPKaHUS W BUABI JEATEIBHOCTH MOTYT OBITH
KOHKPETH3UPOBAaHBl C YYeTOM HMHIMBHIYAJbHBIX 3alMpPOCOB  OO0YYarOMIMXCS.
Pacmmmpenmne copepxkaHus W BUIOB JEATEIBHOCTH CBS3aHO C BO3MOKHOCTBHIO
BbIOOpa TIEaroroM pa3IMYHBIX BApHUAHTOB Y4eOHO-METOAMYECKOTO OOECTIeueHUs
Kypca, a TakkKe C CYMECTBYIOIIMMHU YCIOBUSMHU UIIKOJBHON HWH(POPMAIMOHHO-
o0pa3oBaTeIbHON Cpebl.

COJEP/KAHUE OBYYEHMUSA

Pasznen 1. Ocodennoctu OI'D mo xummuu. 2 yaca

Ocobennoctu mnpoeaeHuss OI'D mno xumuu. Komuduxatop cneundukanus KUM s
nposeaeHuss OI'D o xumuu. emoBepcus OI'D no xumuu. MHpopMaImoHHbIE pecypChl 10
rmoaroroske x OI'D.

Paznen 2.1lepunoauyeckniizakon u Ilepuoanueckasi cucteMa XMMUYECKHX IJI€MEHTOB
JA.A. MenaeneeBa. CTpoeHHe aTOMOB. XMMHYECKAs CBS3b.

Crpoenue aroma. CTpoeHHUE 3JIEKTPOHHBIX 000JOUYEK aTOMOB IMEpBBIX 20 3JIEMEHTOB
nepuoanudeckoit cucremsl .M. MenneneeBa. CoBpeMEHHbIE MPEICTABICHUS O CTPOEHUHU
atoma. JIBmwkeHue »onekTpoHa B aroMe. ATomHas opOutank. IlociegoBaTenbHOCTH
3aroJHEHUs] SJEKTPOHHBIX 000JO0YEK B aroMax. DJIEKTPOHHbIE M Trpaduueckue (GpopmyIisl
aTOMOB 3J1eMeHTOB. PaboTa ¢ TpeHUPOBOUHBIMHU TECTAMU TI0 TEME.

Ilepuognyecknii 3aKOH M NEPUOJMYECKAs CUCTEMAa XUMHUYECKUX dieMeHTOoB J(U.
MengeneeBa. [pynmel ¥ nepuoisl IMEPUOAMYECKOW CUCTEMBI. DOU3NYECKUM CMBICI
NOPSIAKOBOTO HOMEpa XHMMHYECKOrO BJEMEHTA. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB
AJIEMEHTOB M MX COEJUHEHHM B CBSI3M C IMOJOKEHHEM B NEPUOJMYECKON cHCTEME
XUMUYECKUX DJJIEMEHTOB. XapaKTEepUCTUKA XUMHUYECKHUX CBOWCTB 3JEMEHTOB TIJIaBHBIX
HOJTPYII U MEPUOAUIHOCTD UX U3MEHEHHUS B CBETE DJIEKTPOHHOTO CTpoeHus atoma. OOmas
XapaKTEpHUCTHUKA BJIEMEHTa Ha OCHOBE €ro MOJIOKEHUS B mnepuoaudeckou cucreme 1. U.
MenneneeBa. PaboTa ¢ TpeHHPOBOYHBIMH TECTAMHU I10 TEME.

Crpoenue BemiecTB. XHMHUYECKasl CBS3b: KOBaJICHTHas (MOJISIpHAsT W HEMOJSpHAas),
HMOHHAs, METAJUINYECKasi. XUMUYECKasl CBA3b aTOMOB. KOBaJIeHTHas CBA3b U MEXaHU3M €€
obpazoBanus. [lonspHas u HemoJspHas KOBaJeHTHas CBsI3b. CBOWCTBA KOBAJCHTHOW CBS3H.
DNEeKTpOHHBIE W CTPYKTYpHBIE (QopMmynbl BemecTB. MoHHas CBSi3b M MeXaHU3M ¢
oOpazoBanus. CBoiicTBa HOHOB. MeTayuinueckas CBs3b. PaboTa ¢ TpeHHPOBOYHBIMU T€CTAMHU
10 TEME.

BanieHTHOCTh XMMHYECKUX 31€MEHTOB. CTeNeHb OKHUCICHHS XUMHYECKUX AJIEMEHTOB.
Banentnsie snekTpoHbl. BanenTHocTh. BaneHTHbie BO3MOKHOCTU aTtoMoB. CTeneHb
okucneHus. Pabota ¢ TpeHUPOBOYHBIMHU TECTAMH 110 TEME.

IIpocTeie u cnoxHble BemiecTBa. (OCHOBHBIE KIACChl HEOPTraHMYECKUX BEIIECTB.
Homenknatypa Heopranmdeckux coenuHeHnid. Kiaccudukaruss BemecTB: TPOCThIE |
CIOKHbIE, METAJUIbl W HeMmeTauibl. Kraccudukanuss HeopraHMueCcKuX BEIIECTB, WX
reHeTuyeckass cBsi3b. HoMenknaTypa, kinaccudukauuss OKCHUIOB, KHCIOT, COJedl u
ocHoBaHui. PaboTa ¢ TpEHUPOBOUYHBIMH TECTAMU I10 TEME.



Pazjen 3. «Xumuueckas peakuus»

XUMHYECKass peakuusd. YCIOBUS U IPU3HAKA I[POTEKAHUSA XUMHUUYECKUX PpEaKIUU.
Xumuueckue ypaBHeHHs. (COXpaHEHHE MAacChl BEHIECTB MNPU XUMUYECKHUX PEAKIHUSIX.
dusnueckue U xuMuueckue sipieHus. CpaBHEHUE MPU3HAKOB (PU3MUECKUX U XUMHUYECKHUX
aBieHnid. Hamucanue ypaBHEHHME XMMHMYECKUX pEaKIMil, paccTaHOBKAa KO3()(PUIMEHTOB.
3aKOH COXpaHEHUsT Macchl BeimecTB. PaboTa ¢ TPEHHPOBOYHBIMU TECTaMH IO TEME.
Knaccudukanus XuMUYECKUX peakIuid MO pa3IMuHbIM MpPU3HAKaM: YUCIY MU COCTaBy
WCXOAHBIX W TIOJYYEHHBIX BEUIECTB, HU3MEHEHUIO CTENEHEW OKUCICHUS XUMHUYECKHUX
AJIEMEHTOB, MOTJIOIIEHHUIO U BBIACICHUIO SHEPTrun. Paznuunble KiaccuPuKamum XuMUUECKUX
peakiui, npuMmepsl. Pabota ¢ TPEHUPOBOUHBIMU TECTAMH. DJIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KaTtnoHbl W aHUOHBL. DJIEKTPOIUTHYECKAS AUCCOLMAIMA KHUCIOT, IIEeJIoYe M coJien
(cpenHux). DOJEKTPOJUTHI U  HEIICKTPOJMUTHL. DJIEKTPOJUTHYECKAsT JUCCOIMALIUS B
pactBopax M paciuiaBax. Pojib BOABI B MPOLIECCE DJICKTPOJIUTUUYECKON THUCCOIMALIMH.
Crenenp nucconuanuu. Koncranrta auccounanuu. XuMHUYECKUE CBOMCTBA KUCIIOT, COJEH U
OCHOBAHUM B CBETE TEOPUU AJICKTPOJUTHUECKON Auccormanuu. Pabota ¢ TpeHUPOBOUYHBIMU
TectaMu. Peaknuu WOHHOro oOMeHa W YycJoBUs X ocymectBieHus. CocTraBlieHHe
MOJIEKYJIAPHBIX M MOHHBIX YpaBHEHHMU. YTpaKHCHHE Ha HANMCAHUE YPAaBHEHUN peakiui
HOHHOTO 0OMeHa. PaboTta ¢ TpeHMpOBOYHBIMU TecTaMu. OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
peakuuu. OKHUCIUTENIb W BOCCTAaHOBUTENb. [Ipoliecchl OKHUCIEHHUST W BOCCTaHOBJICHUS.
Cocrapnenne ypaBHenuit OBP: meron snexkTpoHHOro OajaHca M METOJ MOJYpEaAKIUN
(MOHHO-2IeKTpOHHBIH MeTox). llpaktuueckoe 3ansrue. CocrtaBinenue ypaBHeHuit OBP
METOJIOM 3JIEKTPOHHOIr0 OallaHca U METOAOM MOJypeakiuil. YIpakHeHHe Ha COCTaBIICHUE
YPAaBHEHUN OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUH.

Paznen 4. Meraaabl. Hemeramabl. (OCHOBHBIE KJIACChI HEOPTraHUYEeCKHX
COeIMHEHUH.

XHUMHYECKHME CBOWCTBA MPOCTBIX BELIECTB METAUIOB U HEMETAIOB. XUMHYECKHE
CBOWMCTBA IPOCTBHIX BEIIECTB-METAJUIOB WIEJIOYHBIX M IIEJIOYHO3EMEIBHBIX METAJUIOB,
amoMuHus, ckene3a. OOmas XapakTepHCTHKa MeTasioB. PacmosioskeHue MeTamioB B
[Tepuognueckoit cucreme JI.M. MeHneneeBa, M3MEHEHHE KX CBOWCTB MO NEpUOJaM M
rpynmnaM. OJEKTPOXUMHUYECKHM pAl HANpSIKEHHs] METauioB. XHUMHUYECKHE CBOMCTBa
METAJUIOB. XapaKTEPUCTUKU IICJOYHBIX M IIEJIOYHO3EMEIbHBIX METAJUIOB, aJIIOMUHUS,
xene3a. XUMHYECKHE CBOMCTBA IIPOCTBHIX BEIIECTB-HEMETAUIOB: BOAOPOJA, KHUCIOPOAA,
raJIoreHoB, cephl, azora, (Qochopa, yrmepoma, kpemuus. OOmEAs XapaKTePUCTUKA
HemetauioB. Pacnonoxxenne metrauioB B llepuommueckor cucreme J[.M. Menneneesa,
W3MEHEHUE HMX CBOWMCTB IIO IEpHOAAM M TIpynmnaM. XUMHYECKHE CBOMCTBA HEMETAJLIOB.
XapakTepuCTHUKH BOJOpPOJAA, KHCJIOpOJa, TajJoreHOB, CEpbI, a3oTa, ¢ocdopa, yriepoja,
KPEMHUSA U UX coequHeHui. PaboTa ¢ TpeHMPOBOYHBIMU TECTAMHU.

XHUMUYECKME CBOMCTBA CIIOKHBIX BEIIECTB. XWUMHYECKHE CBOMCTBA OKCHJOB:
OCHOBHBIX, aM(OTEepHBIX, KHUCIOTHBIX. HoMmeHkmarypa, kiaccuukanus, XUMHUYECKUE
CBOMCTBA M CIIOCOOBI MOTYYEHUST OKCUAO0B. PaboTa ¢ TPeHMPOBOYHBIMU TECTaAMHU.

Xumudeckue cBoiicTBa ocHoBaHuil. HomeHknaTypa, kinaccupukanus, XUMHUYECKHE
CBOICTBA M CIIOCOOBI MOTY4YEHUsT OCHOBaHMH. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMH.

XuMHU4ecKkue CBOMCTBa KUCIOT. HomeHknartypa, kiaccuukamusi, XUMHUYECKHUE
CBOMCTBa M CIIOCOOBI MOJIyYeHUsI KUCIOT. PaboTa ¢ TpPEHUPOBOUHBIMU TECTAMHU.

Xumuueckue cBoWcTBa cosie  (cpeanux). Homenknartypa, kiaccuduxanus,
XUMHUYECKHE CBOMCTBA U CIIOCOOBI MosydeHus coseil. Pabota ¢ TpeHUPOBOYHBIMU TECTAMMU.



B3anMOCBS3b pa3siIMYHBIX KJIACCOB HEOPraHWYECKUX BeEIIeCTB. ['eHeTmyeckas CBA3b
MEXAY KJIacCaMU HEOPraHWYECKUX COCIUHECHUU. BBINONHEHHE YNPaKHEHUM Ha LEIOYKY
[IPEBPALLICHUN.

Pa3nen 5. Metoabl NO3HAHNMS BelECTB M XUMHYECKHUE SBJICHUSA. JKCIIEPUMEHTAIbHbIE
OCHOBBI XUMHH.

[IpaBuna Oe3omacHoOM paOOTHl B HIKOJIBHOW jaboparopuu. JlaGopaTopHas mocyina u
oOopynoBanue. Pazgenenne cMmeceii W ouyucTka BewecTB. [IpUroToBiieHHE pPacTBOPOB.
Onpenenenue xapakrepa CpeAbl pacTBOpa KUCIOT M IIEJIOYEH C NMOMOIIBI0 WHIUKATOPOB.
KauecTBeHHbIE peakiiud Ha MOHBI B pacTBOpe (XJIOpua-, cyiabdar-, kapOoHat-, ¢gocdart-,
TUIPOKCU-MOHBI; HOHBI aMMOHHUS, Oapusi, cepeldpa, Kanblus, Meau U xenesa). [lomyuenue
razoo0pa3HbIX BellecTB. KayecTBeHHbIE peakiuu Ha ra3zoo0pa3Hble BelecTBa (KUCIOPO/I,
BOJIOPO/I, YIJIEKUCBIN ra3, aMMHak). PaboTta ¢ TpeHUPOBOYHBIMHU TECTAMH.

[IpoBenenne pacueToB Ha ocHOBE (OpPMYJ M ypaBHEHMH peakuuid. Pemenue 3anad.
Breluncnennss MaccoBOM JTOJIM XUMHYECKOI'O JJIEMEHTA B BEUIECTBE. BrIUuMCIIEHHs] MaccOBOU
JIOJIM paCTBOPEHHOIO BEIIECTBA B pACTBOPE. BhIUKCIIEHNE KOIMYECTBA BEIIECTBA, MACCHI UITN
o0beMa BelecTBa MO KOJUYECTBY BEIIECTBA, MACCE UM O0BEMY OJHOTO M3 PEarecHTOB WMIIU
NPOJYKTOB peakiuu. Pabora ¢ TpeHUPOBOUHBIMU 33IaHUSMH.

Pemenne skcnepuMeHTanpHbIX 3axad no teme «Hemerammer IV-VII rpynn u ux
coeMHeHU»; «MeTallibl U uX coequHEeHus». KauecTBeHHbIE peakIui Ha HOHBI B paCTBOPE
(xnopua-, uoaua-, cyinbdar-, kapOoHaT-, cuiaukar-, ¢ocdar-; MOH aMMOHHS; KaTHOHBI
U3Y4YeHHBIX METAJJIOB, a TaKxke Oapus, cepedpa, Kaiblusa, Meau U kene3a). [Ipakruueckas
paboTta «Pemienne sKCriepuMEHTaIbHbBIX 3aJaHUI»

Pa3znen 6. XumMusA M KU3HB.

XuMHuYecKoe 3arpsA3HeHHE OKpyXKarouleil cpeasl U ero mnociueactBus. IlpoOnemsl
0€30MacHOr0 MCIOJB30BAaHUS BEIECTB M XMMUYECKUX PEAKIMM B TMOBCEJHEBHOW >KU3HM.
beITOBas XUMHUYECKasi TPaMOTHOCTh. YeI0BEK B MUPE BEIIECTB, MATEPUAIOB U XUMUYECKUX
peakiuii. TokcM4HBIC, TOPIOYHME W B3PHIBOOIACHBIE BelecTBa. PaboTa ¢ TPEHUPOBOYHBIMH
TECTaMHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
BHEYPOUYHOMH JESATEJIBHOCTH «IloaroroBka k OI'D mo xumum»

Peanuzanus nporpammsel Kypca BHeypouHOU aeatenbHOCTH «lloaroroBka k
OI'D mno xumum» HampaBleHa Ha OOECHEYEHUE JOCTIKEHHUS OOy4YaroIUMHUCS
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDI:

1) naTpuoTHYecKoe BOCIIMTAHME:

— IPOSIBJIEHWE LEHHOCTHOIO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIBTYpPHOMY,
HAay4YHOMY M HCTOPUYECKOMY HACJIEIMIO;

— NOHMMAaHHE 3HAYEHUS XMMHYECKOM HAyKM W TEXHOJOIMH B JKU3HH
COBPEMEHHOI'0 00IIECTBA, B pa3BUTHUH 3KOHOMHUKHU Poccuy M CBOEro peruoHa;

2) Tpa’kIaHCKOE BOCTIMTAHHUE:

— CTpeMJIEHHE K B3aMMOIIOHHMMAHMIO U B3aMMOIIOMOIIM B IIPOIECCEe y4eOHOM
Y BHEY4YE€OHOH €SI TEIbHOCTH;

— TOTOBHOCTb OLICHHBAaTh CBOE MOBEAECHHE M MOCTYIKH CBOMX TOBAPHUIIEH C
MO3ULMN HPABCTBEHHBIX W IPABOBBIX HOPM C Y4Y€TOM OCO3HAHMS MOCIJIEICTBUN
ITOCTYTIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMA:



— MHPOBO33PEHUYECKHUE MPEJICTABICHUSI O BEIIECTBE U XMMUYECKOU peakiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U HEOOXOAMMBIC ISt
MMOHUMAaHHUS CYIIIHOCTU HAYYHON KapTUHBI MUPA;

— OCO3HAaHHME IIEHHOCTH HAyYHOTO TIO3HAHMS ISl PA3BUTUS KaXJOTO
YeJIOBEKa, POJIM U MECTa XUMUUYECKON HayKH B CUCTEME Hay4YHbBIX MPEJICTaBICHUN O
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKAa C MPUPOIHOU U
TEXHOJIOTUYECKOMN CPEIou;

4) BoCMUTaHUE KYJIbTYPbI 3/10POBbSI:

— OCO3HAaHHME IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3J10pOBbIO, YCTAHOBKA HA 3710POBBINA 00pa3 KU3HU;

— OCO3HAHHME HEOOXOAMMOCTH COOJIIOJICHHUS TpPaBHJI OE30MaCHOCTH TpHU
oOpallleHUH ¢ XUMUUYECKUMHU BEIIECTBAMH B YUEOHBIX U KU3HCHHBIX CUTYaIIUSIX;

5) Tpy10BO€ BOCIIUTAHUE:

— (opMUpOBaHUE IIEHHOCTHOTO OTHOIICHUS K TPYIOBOW NESITEIHHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YesOBeKa U K MCCIEeI0BATEIbCKON NESITEIbHOCTH Kak
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;

— pa3BUTHE WHTEpeca K mpodeccusamM, CBI3aHHBIM C XUMHUEH ,B TOM YHUCIIE K
npodeccusiMm HaydyHOU cepbl, 0OCO3HAHNWE BO3MOXKHOCTH CaMOpEaM3allli B 3TOU
chepe;

6) PK0JI0rHYecKoe BOCIIUTAHKE:

— 0CO3HaHME HEOOXOAMMOCTH OTHOIICHUSI K IPUPOJIC KAaK HICTOYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

— TPUOOPETEHHE ONBITA IIAHUPOBAHUS TTOCTYIIKOB U OI[EHKHU UX BO3MOYKHBIX
NOCJIEICTBUM JJIsl OKPYKAIOUIEH CpebL;

— CIOCOOHOCTH MPUMEHATH 3HAHUS, TOJydaeMble TPU U3yUYEHUU XUMUH, IS
peuieHns 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH Cpeou;

— AKTUBHOE HENPUATHUE ICHUCTBUI, TPUHOCIIINX BPEIl OKPYKAIOLIECH CPEIE;

— TOTOBHOCTbH K YYaCTHIO B IPAKTUYECKOU JI€ATEIBHOCTH IKOJIOTUUECKOM
HaIPaBJIECHHOCTH.

METAIIPEAMETHBIEPE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3zoesvie noeuueckue oeticmeusi:

— PacCKphIBATh CMBICI XUMHUYECKUX MOHATUU(BBIAEIATh UX CYIIECTBEHHBIE
MPU3HAKHU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMU MTOHSITHSIMH );

— aHAJIM3UPOBATH, CpaBHMBATb, 00001I1aTH, BBIOUpATH
— OCHOBAHUS I KJIACCU(PUKAIIMN U CHCTEMAaTHU3allMd XUMHUYECKUX BEIIIECTB U
XUMHYECKUX PEAKIINIML;

— yCTaHaBIWBAaTh MPUYUHHO-CJIEJICTBEHHBIE  CBSI3U  MEXKIY
00BEKTaMU U3YYCHUS;

— CTPOWUTH JIOTMUECKUE pacCyX ACHUSA(MHIYKTUBHbIC, JIE€IYKTUBHBIE, [0
aHAJIOTHUH);

— Mpeuiaratb KpUTEPUU BBISIBISTH OOIIME 3aKOHOMEPHOCTH MPOTUBOPEUHS B
M3Yy4aeMbIX IIpolieccax U sIBICHUAX;

— JiefaTh BBIBOJbI M 3aKJIIOUEHHUSI; TPUMEHSTh B MPOLECCE MO3HAHUS TTOHATHUS
(npenMeTHBIE W METANpeIMETHbIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJIETH,



UCTIOTIb3yeMbIe B XHMHH, peoOpa3oBHIBATh MO/JIeTIbHBIC
MpeICTaBICHUA(XUMUUECKHIA 3HAK, XUMUYecKkas popmyna, ypaBHEHHE XUMHUUYECKOM
peaKIum) Mpy pEIICHUN 3aJaHui;

— XapaKTepu30BaTh H3Yy4YaeMble XHMHUUYECKHE BEIIECTBA M XHMHUYECKHUE
PEaKIH C YYeTOM MOEIBHBIX PECTaBICHHMA.

basosvie uccneoosamenvckue oeticmeust;

— TPUMEHATH METOABl HAYYHOT'O TIO3HAHUS BEIIECTB U SBICHUW Ha
OMIUPUYECKOM U TEOPETHUYECKOM YPOBHSIX B Y4YeOHON TO3HABATEIBHOM U
MIPOEKTHO-UCCIIEI0BATENbCKON EATEIbHOCTH;

— aHANM3UpOBaTh (PaKThl, BBIABIATH M (QOpPMYyIUpPOBaTHL MpPOOIIEMY,
OTpEJENSTh 11eJIb U 33J1a4l, COOTBETCTBYIOIUE PEIICHUIO MPOOIIEMBI;

— Tpenjaratb  ONUCATEIbHYIO WM  OOBSICHUTENbHYIO THUIIOTE3y U
OCYLIECTBIISITh €€ MPOBEPKY;

— TPOBOJIUTH HM3MEPEHHsS] HEOOXOIWMBIX IapamMeTpoB,  BBIYHCIICHUS,
MOJICTHPOBaHUE, HAOMIOJIEHUSI M DKCIEPUMEHTHI (pealbHble M MBICICHHBIC),
CaMOCTOSITEJIbHO TPOTHO3UPOBATh PE3yJbTaThl, (opMynupoBaTh 0000IIEHUS U
BBIBOJIBI 11O PE3yJIbTaTaM MPOBECHHOTO OMBITA, UCCIICJOBAHNS, COCTABIISITH OTYET O
poJieIaHHON padoTe.

Paboma c ungpopmayueii:

— OpPHCHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX WHpopMmanuu (Hay4dHO-
NOMyJIIpHAsl JIUTEeparypa XHMHUYECKOTO COJNEp)KaHWs, CIPaBOYHBIE IOCOOUS,
pecypcel MaTepHera);

— aHANIM3UPOBATH HHPOPMALIUIO U KPUTHUYECKHU OIICHUBATH €€ JOCTOBEPHOCTh
U HEMPOTUBOPEUUBOCTh, OTOUPATh U UHTEPIPETUPOBATH HHPOPMALIUIO, 3HAYUMYIO
JUTSI petieHus: yueOHoM 3a1a4u;

— TPUMEHSTH Pa3IUYHbIE METO/bl, HHCTPYMEHThI U 3alpOChl IPU TOUCKE U
orOope uHPOpPMANMK WIM JAHHBIX W3 HCTOYHHUKOB C YYETOM TPEIJI0KEHHOMN
y4eOHOM 3a7]auM U 3a/IaHHBIX KPUTEPHUEB;

— BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATH3WPOBATh M WHTEPIPETUPOBATH
uHQOpMalMIO Pa3IUYHBIX BUJIOB W (OpM TIpeACTaBiIeHUsS (CXeMbl, TrpaduKH,
JarpamMMbl, TaOJIUIIBI, PUCYHKH U Ipyrue GOpMbI);

— WCTOJIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEACTBA PAOOTHI ¢ XUMHUUYECKOU
uH(pOpMaIHeii;

— TPUMEHSTh 3HAKU U CUMBOJBI, PopMyIibl, aOOpeBHATypbl, HOMEHKIATYPY,
UCIOJb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIe AeiicTBUS:

— TIPENICTaBISATH MOJTYYEHHBIE PE3yJbTaThl TO3HABATEILHON JCATEIHHOCTH B
YCTHBIX M TUCBMEHHBIX TEKCTaX 3a/IaHHH;

— myOJAMYHO BBICTYNAaTh C TPE3CHTANMEH PpPe3yJabTaTOB  BBIMOTHEHUS
XUMHUYECKOTO IKCIIEPUMEHTA,

— B XOJle¢ Auanora M(WIH)IUCKYCCUU 3aJlaBaTh BOIPOCHI MO 00CYXKIaeMoil
TEMe W BBICKA3bIBaTh WJCH, (POPMYIUPOBATH CBOM TMPEIIOKEHUS OTHOCHTEIHBHO
BBINOJIHEHUS PEJIOKECHHOMN 3aJJaHuH;

— TUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM pabOThI, ONPEAEISATh CBOIO POJIb,
pacipenemnsaTh 3a1a4i MEXKIY WICHAMHU TPYIIIIbI;



— BBINOJHATH CBOIO YacTh pPabOThl, KOOPAMHHUPOBATH CBOM JEUCTBUS C
JNEUCTBUSAMHU JAPYTUX YJIEHOB KOMAaH/bI, ONPEACNIATh KPUTEPUH IO OLIEHKE KayecTBa
BBINIOJIHEHHOM paOOThI;

— pellath BO3HUKAIOIIME MPOOJEeMbl HA OCHOBE ydeTa OOLIMX MHTEPECOB U
COrJacOBaHMs TMO3MIIMM, y4yacTBOBATb B OOCYXIEHHUH, «MO3TOBOM IITYPMEMH
apyrux popmax B3auMOJIEHCTBUS.

PeryisiTuBHBbIC YHHBepcaibHbIe YUeOHbIe JeiCTBUS:

— CaMOCTOATENIbHO  BBIOMpaTh  CMocoO  peuieHUss  y4yeOHOW  3ajayu
(cpaBHUBATh HECKOJBKO BapUAHTOB PEIICHUs, BHIOUpATh Hauboee MOAXOASAIIUN C
y4eToOM
CaMOCTOSTEIbHOBBIJIETICHHBIXKPUTEPHUER),IJITAHUPOBATHCBOIOPAOOTYIPUPEIIEHUN
y4eOHOM WK UCCIe10BaTeIbCKON 3a/1auH;

— HA OCHOBE IMOJYYEHHBIX pE3yJbTaTOB (POpPMyIUpOBaThH OOOOIICHUS WU
BBIBO/IbI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCOB;

— COOTHOCHTb CBOM  JIGMCTBHS €  IUIAaHUPYEMBIMU
OCYHIECTBIISITh CAMOKOHTPOb JICSITEIbHOCTH;

pe3ysbTaTaMu,

— KOPPCKTHPOBATH CBOKO ACATCIIBHOCTD HA OCHOBC CaMOdHaJIN3a 1 CaAMOOIICHKH.

TemaTn4yeckoe MJIAHUPOBAHUE

Tema Conepxanue Buabl konrpoas | KoanyecTso
4acoB
1. | Pazgean 1. OcobennocTu OI'D mno xummm. Y CTHBIN OnpocC 2
2. | Pa3nean 2. Ilepuoguyeckuii 3aK0H 1 VYcrHbll onpoc 18
Ilepnoanueckasi cucTeMa XUuMHYECKUX TectupoBaHue
jeMenToB /.. MenpaesneeBa. CTpoenue [IpakTrueckas
aToMOB. XUMHYECKAS CBA3b. oTpaboTKa 3aJaHH
KHM 1o teme
3. | Pa3nen 3. «XumMuueckasi peakums. YCTHBIN onpoc 11
TectupoBanue
[IpakTrueckas
oTpaboTKa 3aJaHui
KHM no teme
4. | Pazgea 4. Mertauibl. HemeraLibl. YCcTHBIN onpoc 13
OcHOBHBIE KJIACCHI HEOPTraHUYECKUX TectupoBaHue
COeIUHECHM . [IpakTnueckas
oTpaboTKa 3adaHuM
KHM no teme
5. | Pa3gea 5. MeToabl MO3HAHUSA BelIECTB U Y cTHBIN onpoc 20
XHMHUYeCKHUe sIBJIeHUS. TectupoBanue
JKCNepUMEHTAIbHbIE OCHOBbI XUMHH. [IpakTrueckas
oTpaboTKa 3adaHuM
KHM no teme
6. | Pa3nen 6. XuMusi v *KM3Hb. YcTHBIN Onpoc
Pemienue BapuanTa




OI'D o xumuu ¢

Hroro 68
KanenpapHo-teMaTnyeckoe NJIAaHUPOBAHUE
Tema Conepxanue Buabl kourpoas | Koanuecrso
4acoB
Pa3nea 1. Oco0ennoctu OI'D  mo xumuu.
1. | Ocobennoctu nposenenust OI'D nmo xumuu YcTHBIM onpoc 1
2. | Konuduxatop u cnemudpukauus KUM gns | YerHbiil onpoc 1

nposegaenust OI'D o xumun

Paznea 2. Ilepuoaunvecknii 3axkoH u Ileprnoauveckasi cucreMa XUMHYECKUX IJIEMEHTOB
JA.N. MenaeseeBa. CTpoeHHe aTOMOB. XMMHYECKAsI CBSA3b.

3. | ATOMBI U MOJIEKYJIBI. YcTHBIN onpoc 1
4, | XUMUYECKUN DJIEMEHT Y CTHBIN OnpocC 1
5. | CrpoeHnue atoma. YcTHBIN onpoc 1
6. | M3oTonsl Y CTHBIN OnpocC 1
7. | AToMHas opOUTalb. YcTHBIN onpoc 1
8. | DnexTpoHHbIe GOPMYIIBI AaTOMOB JIEMEHTOB. YcTHBIN onpoc 1
9. | DnektpoHHbIe Trpaduyeckue GOpMysbl aTOMOB | Y CTHBINM Ompoc
AJIEMEHTOB.
10. | Ilepuoanueckuii 3axoH u [ICXD YcTHBIN onpoc 1
JI.M.MenneneeBa
11. | I3meHeHul CBOMCTB aTOMOB U IIPOCTHIX Y CTHBIN Ompoc 1
BelllecTB B npejenax nepuoga [ICX0D
12. | I3MeHeHul CBOMCTB aTOMOB M IIPOCTHIX YcTHBIN onpoc 1
BelecTB B npeaenax rpynnsl [ICX0D
13. | Xumunueckas cBsI3b Y CTHBIN onpoc 1
14. | KoBaneHTHas CBs3b Y CTHBIN onpoc 1
15. | DneKTpoOTPULIATEIBHOCTh XUMUYECKHUX YCTHBIN onpoc
AJIEMEHTOB.
16. | Monnas cBs13b. Metainnyeckas CBs3b Y CTHBIN onpoc 1
17. | BaieHTHOCT®. YCTHBIN onpoc 1
18. | CTeneHb OKUCIEHUS XUMUUECKUX 2JIEMEHTOB | Y CTHBIN ompoc 1
19. | OcHOBHBIE KJIaCChl HEOPTaHMYECKUX BELIECTB | Y CTHBIN OMpoC 1
20. | Ilpaktuueckas otpadbotka 3aganniit KUM no TectupoBanue 1
TEME
Pa3nen 3. «XXuMHuUYecKas peaKkuus)
21. | XuMuueckasi peakiusi. Y cTHBIN Onpoc 1
22. | Knaccudukaiusi XUMUUYECKUX peaKIui 1Mo YcTHBIN Onpoc 1

Pa3JIMYHBIM ITPU3HAKAM.




23. | DNEKTPOIUTHI U HEDJIEKTPOJIUTHI. YeTHbII onpoc

24. | DNEeKTpOIUTHYECKAS] AUCCOLUALINS. YeTHbIM onpoc

25. | DNEKTPOIUTHYECKAS] JUCCOLMALINS KUCIIOT, YeTHbII onpoc 1
LICJIOYEH, COJICH.

26. | Peakuuu nonHoro oomMeHa VYeTHbIit onpoc 1

27. | OKHCIIUTENIb U BOCCTAHOBUTEII. YeTHbIM onpoc 1

28. | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMN | Y CTHBINA OIIPOC 1

29. | CocTaBiieHHE OKUCIUTEIBHO- YeTHbII onpoc 1
BOCCTAHOBHTEJIbHBIX PEAKIIHI.

30. | CocraBiieHHE OKUCIUTEIBHO- VYceTHbIM onpoc 1
BOCCTAHOBHTEJIbHBIX PEAKIIHI.

31. | IIpaktuueckas orpadborka 3amganuit KM mno TectupoBaHue 1
TEME

Pasnen 4. Meranabsl. Hemeramnbl. OCHOBHbIE KJIACCHI HEOPraHU4YeCKHX
COeIUHECHMH.

32. | XuMHUYECKHE CBOKWCTBA METAJJIIOB U VYcrHbIM onpoc. 1
HEMETAJIJIOB.

33. | XuMH4ecKre CBOMCTBA OCHOBHBIX OKCHJIOB. YcTHBINM onpoc 1

34. | XuMH4uecKkue CBOMCTBA KUCIOTHBIX OKCHIIOB. Y CTHBIN OIpoc 1

35. | Xumudeckue cBoiicTBa amM(pOTEPHBIX OKCUJIOB. | Y CTHBIHN ONPOC 1

36. | XuMHU€eCKHE CBOWCTBA PACTBOPUMBIX Y CTHBIN OIpoc 1
OCHOBaHUM.

37. | XuMHU€eCcKUEe CBOWCTBA HEPACTBOPUMBIX Y CTHBIN Onpoc 1
OCHOBaHUM.

38. | XuMHueckue CBOMCTBA KUCIIOT. Y CTHBIN onpoc 1

39. | XuMHuecKue CBOMCTBA COJIEH Y CTHBIN onpoc 1

40. | XUMHY€ECKHE CBOMCTBA MPOCTHIX U CI0KHBIX YcTHBIN onpoc 1
HEOPraHMYECKUX BEIIECTB

41. | XuMHUeCKHE CBOWCTBA OCHOBHBIX KJIACCOB YCTHBIN onpoc
HEOPraHWYECKUX BEIIECTB

42. | B3auMOCB$3b pa3IM4YHbIX KJIaCCOB YCTHBIN onpoc 1
HEOPraHWYECKUX BEIIECTB.

43. | B3auMOoCB$3b pa3IM4YHBIX KJIACCOB YCTHBIN onpoc 1
HEOPraHUYECKUX BEIIECTB.

44, | [lpaktrueckas orpadortka 3aganuiit KM mno TectupoBanue 1
TEME

Pasznen 5. MeToabl MO3HAHMSA BeIECTB U XUMHYECKHE SIBJIEHHUS. 3KCHepHMeHTaHLHLIe
OCHOBBI XUMHH.

45. | TlpaBuiia 6e30macHoO# pabOTHI B ITKOJIBHOU YcTHBIN Onpoc 1
naboparopuu.

46. | Ob6parieHust ¢ 000pyI0BaHHEM Y cTHBIN onpoc

47. | OOpalieHue ¢ BeIIeCTBAMH. YcTHBIN Onpoc 1




48.

YucTrle BelecTBa U CMECH.

Y CTHBIN Onpoc

49. | CriocoOblI pa3ziesieHus CMECeH. YeTHBII onpoc

50. | ITonyuyenue razoo0pa3HbIX BEILIECTB. YeTHbIM onpoc

51. | Pemenne skcneprUMEHTAIBHBIX 3a/a4 MO TEME | Y CTHBIN OIpoc
«Hemeraiuibl ¥ UX COETMHEHUN)

52. | PemeHne skcneprUMEHTAIBHBIX 3a/a4 IO TEME | Y CTHBIN OIpoc
«MeTaibl U UX COCTUHEHUS.

53. | Onpenenenue xapakTepa Cpeabl pacTBopa | Y CTHBIA OMPOC
KHUCJIOT U LIETOYEH.

54. | KauecTBEHHBIE PEAKIIHH. YcTHBIM onpoc

55. | PemeHue sKkCriepuMEHTANIbHBIX 3aIaHUI [IpakTrueckoe
«KayecTBeHHBIC pEeaKIIMU HA HOHBI B 3a/laHue
pacTBOpe»

56. | PemeHue sKcriepuMEHTANIBHBIX 3 IaHUI [TpakTraeckoe
«ITonyuenue ra3000pa3HbIX BEIIECTBY 3aJlaHue

57. | PemeHue 3KCriepuMEHTANIBHBIX 3 IaHUI [TpakTrueckoe
«KauecTBeHHBIE peakiMK Ha ra3000pa3HbIe 3aJlaHue
BEIIECTBAY

58. | PacueTsl N0 XUMHYECKOMY YPaBHEHUIO. [IpakTueckoe

3alaHue
59. | PacueTsl N0 XUMHYECKOMY YPaBHEHUIO. [IpakTrueckoe
3a1aHue

60. | Beruncienue MaccoBOW JOJIM XUMHUYECKOTO [IpakTrueckoe
AJIEMEHTA B BEIIECTBE. 3a1aHue

61. | Beruncienue MaccoBOW JOJIM XUMHYECKOTO [IpakTryeckoe
AJIEMEHTA B BEIIECTBE. 3a71aHue

62. | PeanbHbIN XUMUYECKUI HKCTIEPUMEHT [IpakTHueckoe
(3amanue?3) 3a1aHue

63. | PeanbHbIil XUMUYECKHI SKCTIEPUMEHT [IpakTrueckoe
(3amanue23) 3aJlaHue

64. | Ilpaktuueckas otpadotka 3aganniit KUM no TectupoBanue
TEME

Pa3zgea 6. XumMus M ’KU3Hb.

65. | XuMust 1 )KU3Hb. TectupoBanue

66. | Pemnenue Bapuanta NelOI'D no xumuu ¢ TectupoBanue
MOCJIEYIONIEN B3aUMOIIPOBEPKOUN HITH
CaMOIIPOBEPKOM.

67. | Peuenue Bapuanta Ne2OI'D no xumuu ¢ TectupoBanue

MOCJIEYIONIEN B3aUMOIIPOBEPKOUN HITH
CaMOIIPOBEPKOM.




68. | Pemenne BapuanTa Ne30OI'D no xumuu ¢ TectupoBanune 1

MOCJEAYIOIIEN B3aUMOIIPOBEPKOM MU
CaMOITPOBEPKOMN.

HUroro 68

INPOBEPAEMBbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA

IMPOI'PAMMBI
Kona .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NpoBePsIEMOro L
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011110 00pa30BaHuUs
pe3yJbTara
1 ITo reme: 2u 3
PacKphIBaTh CMBIC OCHOBHBIX XHMHUYECKUX IOHSATHH: PAaCcTBOP, AJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JICKTPOJMTHYECKAs TUCCOIUAINS, PEeaKIIMd WOHHOTO O0OMEHa,
KaTajau3aTop, XUMHUYIECKOe paBHOBECHE, OOpaTHUMbIe M HeoOpaTHMbIEC pEakIlvy,
1.1 OKHCJTUTCITbHOBOCCTAHOBHUTEIBHBIC  PEAKIMH, OKHCIHWTENh, BOCCTAHOBHUTEIIb,
OKHCJICHHE W BOCCTaHOBJICHUE, aJUIOTPOTHS, aM(OTEPHOCTh, XUMHUUYECKAsI CBS3h
(KoBaJIcHTHAsI, WOHHAS, METAJUTMUYECKas ), KPUCTAJUTMUECKAas peniéTKa, CIUIABHI,
CKOPOCTh XUMHUYCCKOM PEaKIIUU
r WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKHUX ITOHSATHH W MPUMEHATH
' 9TH TMOHSATHUS TIPH OTIMCAHUHU BEIICCTB U UX MPEBPALCHUI
13 COCTaBIIATh YPAaBHECHHUS DIICKTPOJUTHYCCKON JUCCONMMANMU KHCIOT, MIEIOYCH WU
' COJICH, MOJIHBIC M COKPAIEHHBIC YPAaBHEHUS PEAKIIMH HOHHOTO 0OMEHa
14 pacKpbIBaTh CYIIHOCTB OKHCIIUTENHHO-BOCCTAHOBUTEIBHBIX peakiui
' MOCPEJCTBOM COCTABJICHUS 3JICKTPOHHOTO OajaHca ITHX PEeaKIHiA
1.5 IIPOBOJMTDH PACUETHI [0 YPABHCHHIO XUMUYECKOU PEAKIIHH
2 ITo Temam: 4 u5
XapaKTepu30BaTh (OMUCHIBATh) OOIIKE U Crelu(PUIECKHEe XUMHUYCCKHUE CBOMCTBA
2.1 OPOCTBIX W CJIOXHBIX  BEIICCTB, MOATBEPXKJas OIKCAHUE IpPUMEpaMu
MOJIEKYJISIPHBIX 1 HOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYCCKUX PEAKITHIt
25 COCTaBIIATh  YPaBHEHUS  PEAKIHH,  MOATBEPKAAOIIUX  CYIIECTBOBAHUE
' TEHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMHU PAa3INYHBIX KJIACCOB
23 IPOTHO3HPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
' BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKHX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
ClieIoBaTh MpaBWJIaM TOJB30BaHUS XWMUYECKOW TMOCYA0H M 1abopaTOpHBIM
2.4 00opynoBaHKEM, a TAK)Ke MpaBUIaM OOpAIeHHsI C BEIIECTBAMHU B COOTBETCTBHUH C

HHCTPYKIUAMH 110 BBINIOJHCHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB IIO




MOJYYeHUI0O U COOMPAHMIO ra3000pa3HBIX BEIIECTB (AaMMMaKa M YIJIEKHCIOIO

rasa)

OpoOBOAWUTL PCAKIUH, MMOATBCPKAAIOIINC KauyeCTBEHHBLI COCTaB PAa3JINIHBIX

BEII[ECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMUM, HOAMI, KapOoHAT,

2.5 docdar, cwimkar, cyabdar, THIPOKCHUINOHBI, KATHOHBI AMMOHUS, HWOHBI
M3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIIKME B BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX
BEILIECTB

3 o Teme: 6

31 pacKpbIBaTh CMBICII OCHOBHBIX XuMHu4eckux noustuil: [1/IK BeniectBa; koppo3us

' METAIIoB

MPUMEHSTh OCHOBHBIC OIEPAlUU MBICIUTEILHON IEATENHPHOCTH — aHau3 |
CUHTE3, CpaBHEHHE, O0O0O0OIICHHE, CHUCTEMATU3AlMI0, BBISBICHUE MPUYMHHO-

3.2 CJICJICTBEHHBIX CBS3EH — JIJIsl U3YyUCHUS] CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIUH;

MOJENUPOBAHNE, SKCTIEPUMEHT (PEasIbHBIN U MBICIICHHBIN)

ITPOBEPAEMBIE 2JIEMEHTbBI COOEPKAHUA TPOI'PAMMBI

Kon
npoBeps IIpoBepsiemblie TpeOGOBaHUS K MPeAMETHBIM pe3yJbTaTam 0a30B0ro ypOBHS
eMOoro 0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI'0 001Ier0
TpeboBa oOpa3oBanus Ha ocHoBe PI'OC
HUA
1 [Ipencrasnenue:
0 MO3HABAEMOCTHU SIBJICHHUN MPUPO/Ibl, TOHUMaHUE 0ObEKTUBHOM 3HAYUMOCTH OCHOB
XMMHYECKOM HayKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa
11 oOmieil KyapTyphl W TNPAKTHUYECKOW JESITeNbHOCTH YeJIOBeKa B  YCIOBHSX
COBPEMEHHOTO OOIIEeCTBA; MOHUMAHUE MECTa XUMHH CPeld JPYruX €CTeCTBEHHBIX
HayK
0 Hay4YHBIX METOJIaX MO3HAHMS, B TOM YUCJE IKCIEPUMEHTAIbHBIX U TEOPETUUECKUX
1.2 METOJaX MCCIEJOBAaHUS BEIIECTB M M3YyYEHUs XHMHUYECKUX pEeaKlHil; yMEHHE
WCIOJIb30BaTh MOJICIH 7151 OOBSICHEHHUS CTPOSHUSI aTOMOB M MOJIEKYIT
o cdepax mnpodeccHOHANBPHON JEATENBHOCTH, CBS3aHHBIX C XUMHEH W
13 COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JIOCTUXKEHUSAX XHUMHUYECKOU
' HayKH, YTO MO3BOJUT OOYYAIOIIMMCS pacCMaTpUBAaTh XUMHUIO Kak cdepy CBOe
Oyayuieit nmpodecCHOHANBHON eATEeIbHOCTH U CAENaTh OCO3HAHHBIA BBIOOP XHUMHH

€CTCCTBCHHOHAYYHBIC METObI IIO3HaHUA - Ha6J'IIOJICHI/Ie, HN3MEPCHHUC,




Kak Npo(uIbHOrO MpeaMera IpU IEPEeXoAe Ha YPOBEHb CPEIHEro OOIero

oOpa3oBaHus

Biagenue cucreMoil XMMHYECKUX 3HAHMM W yMEHUE IIPUMEHSATh CUCTEMY

XUMHNYCCKHUX 3HaHI/II\/JI, KOTOpasd BKIIIOYACT:

2.1

BOKHEHUIIME XUMHUYECKHE TIOHATHA: XUMHYECKHH DSJIEMEHT, aTOM, MOJIEKYJa,
BEII[ECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOJHAST CMECH,
OTHOCHUTEJIbHbIE aTOMHAsi W MOJICKYJISpHash MacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpPHAsT Macca, MOJIAPHBIA O00BEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJb (CPEIHSs),
XUMHUYECKasi peaKklus, pEeaKklUd COCTUHEHHS, PEAKIUH Pa3JIoKEHUs, peakiuu
3aMeIleHus, PEaKIIMU 0OMeHa, TeTIOBOM (D (PEKT peakimu, SK30- U FIHJAOTEPMUUYECKUE
peakiuu, pacTBOpP, MaccoBast JIOJsi XUMHUYECKOTO JIEMEHTa B COCIMHEHUH, MacCOBast
JIOJIsL ¥ TIPOIIEHTHAsI KOHIIEHTPAIMs BEIIECTBA B PACTBOPE, SIAPO aTOMa, JIEKTPOHHBIN
CJIOM aToMa, aTOMHasi OpoUTasb, pauyC aromMa, BaJCHTHOCTh, CTENIEHb OKHCIICHHS,
XUMHUYECKas CBSI3b, AJICKTPOOTPHUIIATEILHOCTD, TIOJISIPHASI U HETIOJSIpHAS KOBAJICHTHAs
CBSI3b, MOHHASI CBSI3b, METATMYECKAs CBS3b, KPUCTAJUIMYECKAs pemérka (aTromMHasi,
WOHHAs, METAUTUYECKas, MOJIEKYJIsApHasi), WOH, KAaTHOH, aHWOH, OHJIEKTPOJIUT U
HEDIJIEKTPOJIUT, JJIEKTPOJUTHYECKAsT TUCCOLMAIUS, PEAKIMM HWOHHOTO OOMEHa,
OKHUCITUTEbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH, OKHCIUTENIh U BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTHUMBbIE U
HeoOpaTUMbIC pEaKIUH, CKOPOCTh XUMHUYECKOW peakuuu, Karamuzarop, [IJIK,

KOPPO3HsI METAIIJIOB, CILJIaBbI

2.2

OCHOBOIIOJIararoImye 3aKOHBI XHMHHU: 3aKOH COXpaHCHHA MAacCCHhI, HCpI/IOI[I/I‘ICCKI/Iﬁ

3akoH /[[.M. MenzeneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo

2.3

TCOpHUHU XHUMHH: ATOMHO-MOJICKYJIApHasd TCOpHA, TCOPHUA BHCKTPOHHTH‘ICCKOI;'I

IUCCOLIMAIAN

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMUUYECKOM I'PaMOTHOCTH, BKHIOanOIHeﬁl

3.1

yYMEHHE MPaBUIILHO KUCIIOJIb30BATh W3YUYECHHBIE BEIIECTBA U MaTEepPHAaIIbl (B TOM UHCIE
MUHEpaJlbHbIe YA0OpEHHs, METaJIbl U CIUIABBI, MPOIYKTHI EPepadOTKHU MPUPOTHBIX
HMCTOYHUKOB YTJIEBOAOPOAOB (YIisi, MPUPOJHOTO ra3a, He(TH) B OBITY, CEIHCKOM
XO3S5ICTBE, Ha MPOU3BOJCTBE M MOHHUMAHHME 3HAYCHUS KUPOB, OCIKOB, YIIIEBOJOB
JUIsl OpraHu3Ma 4eJlOBeKa; YMEHHME MPOTHO3UPOBATh BIUSHUE BEIIECTB U

XUMHUYECKUX MPOLIECCOB HA OPTraHM3M YEJIOBEKA M OKPYXKAIOILYIO PUPOJIHYIO CPEAY

3.2

YMCHHUEC MHHTCIpUPOBATH XUMHYCCKUC 3HAHUA CO 3HAHWIAMHU JOpYIrux y‘{e6HLIX

npeaAMETOB

3.3

HaJIMYHUC OIIbITa pa60TBI C PAa3JIMYHBIMU HUCTOYHUKAMU I/IH(I)OpMaI_II/II/I 10 XUMHUH

(Haqua;I U HAYYHO-TIOMYJISIpHAA JIUTECpaTypad, CIOBApPHU, CIIPABOYHHUKHU, MHTCPHCT-

pecypcsl)




YMCHHC 00BEKTHBHO OLICHUBAThb I/IH(I)OpMaLII/IIO O BCHICCTBAX, UX IMPCBPALICHUAX U

3.4 MPAKTUYECKOM TMPHUMEHCHHM W yMEHHUE WCIOJB30BaTh €€ M pEelIeHHs y4eOHO-
MO3HABATEIBHBIX 33149
Brnagenune ocHOBaMU MOHSATUHHOTO ammapara ¥ CUMBOJIMYECKOTO SI3bIKA XUMUU JUIS
4 coctaBiieHUs1 (POPMYIT HEOPTaHUYIECKUX BEIIECTB, YPABHCHUH XUMHUYECKUX PEaAKIIHIA,
ocHoBamu xuMudeckoit HomeHknaTypsl (IUPAC u TpuBHanbHOR)
YMeHue OOBSCHATH CBs3b IOJIOKCHHS dieMeHTa B Ilepwoamdeckoil cucreme C
. YHCIIOBBIMH XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB
W 3apsaa sAapa, oOIiee YHCIIO JJIEKTPOHOB), paclpenesieHHEeM JJIEKTPOHOB TIO
JHEPreTHYCCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPUOIOB, KATUSI M KATBIIHS
[IpencraBieHre 0 MEPUOTUICCKON 3aBHCHMOCTH CBOWCTB XUMHUYECKHX 3JICMCHTOB
5 (pamuyc aroma, 3JIEKTPOOTPHUIATEILHOCTE), MPOCTHIX M CIIOKHBIX BEIIECTB OT
MTOJIOKCHHS JIeMeHTOB B [leproaudeckoii cucreMe (B MajbIX IMEPUOJIaX U TIIaBHBIX
MOATPYIIIAx) M 3JICKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKUE PIIEMEHTHI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHue onpeaensTh:
8.1 BaJICHTHOCTh M CTETIEHb OKUCIIEHUS XUMHUYECKUX JIEMEHTOB, 3apsijl HOHa
8.2 BHJI XUMHUYECKOM CBSI3U M TUI KPUCTAJUIMUECKON CTPYKTYPHI B COETMHEHUAX
8.3 XapaKTep cpeibl B BOJHBIX paCTBOPaX BEIIECTB (KHCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepuzoBarh pU3NUECKUe U XUMUYECKIE CBOWCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPO, O30H, BOJOPOA, TpaduT, anma3, KpeMHHUH, a30T,
' dbocdop, cepa, XJI0p, HATPHUH, KaIKMi, MarHUN, KaJbIIUHA, A TFOMUHHAM, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM UHCJIE€ HMX BOJHBIX pacTBOpoB (BOJa, AaMMHAK,
XJIOPOBOJOPOJ, CEPOBOJIOPOA, OKCHUIBI M TUIpOKcHUIbl MeTamuioB |-IIA rpymm,
9.2 amomunus, meau (1), nmaka, xenesa (Il u 1), oxcumst yrimepoma (I u 1V),
kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THUCTasl, a30THas1, pochopHas, yroapHas, KpEMHHUEBAsI KUCIIOTa U UX COJIN)
MPOTHO3UPOBATh M XapaKTEepPH30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
9.3 COCTaBa U CTPOCHHs, MPHUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX CBOICTB,
BO3MOHOCTh IPOTEKAHUS XUMUYECKUX MTPEBPALICHUI B PA3IMUHBIX YCIOBHIX
10 YMeHue CoCTaBIATh MOJICKYISPHBIE M HOHHBIC YPaBHEHUS PEAKIIHiA, B TOM YHCIIE:
10.1 peakuuii HOHHOro oOMeHa




10.2

OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKum”I

WUIIOCTPUPYIOIIMX ~ XMMHUYECKME  CBONCTBA  H3YYEHHBIX  KJIAacCcOB  (TpyI)

103 HEOPraHUYECKUX BEILECTB
10.4 MOATBEPXKNAIOLIUX FEHETUUECKYIO B3aUMOCBSI3b MEXKIAY HUMU
11 YMeHUe BBIUUCISTD (IPOBOIUTH PACUEThI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB, MACCOBYIO JOJIIO
' XMMHMUYECKOTO JIEMEHTA B COCMHEHUH
11.2 MAacCCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Tra3oB
114 [0 YPAaBHEHUSAM XMMHUYECKUX PEAKIMA U HAXOJUTh KOJMYECTBO BEIIECTBA, OOBEM U
' Maccy peareHTOB WU MPOAYKTOB PEaKIIMH
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMM ~ METOJaMH  HAy4yHOTO TMO3HaHWs (HaOmIoeHuWe, H3MepeHue,
12.1 SKCIEPUMEHT, MOJEIUPOBAHUE) MPU M3YYECHUH BEIIECTB U XMUMHUYECKUX SIBJICHMIA;
yMeHHe cpopMyIHpoBaTh IPOOIEMy U IPEUIOKUTH IyTH €€ peleHus
199 0e3omacHO pabOThl € XMMHYECKUMHU BEIIECTBAMH, XHUMHUYECKOW TIOCYIOH U
' 1ab0paTOpPHBIM 000PYI0BAHUEM
mpaBwiaMu  0Oe30macHOro oOpalieHHsi C  BEIIeCTBaMHU, HCIOJb3YEeMbIMU B
MOBCETHEBHOM >KM3HU, MpaBUJIAMH TOBEIEHUS B LIENSAX COEpeKeHUs 3J0pOBbs U
12.3 OKpYXKarolel MPUPOJHOW Cpeibl; MOHMMaHKUe Bpeaa (OMacHOCTH) BO3JCHCTBUS Ha
KUBBIE OPraHuU3Mbl OMNpEAETHEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS W
MIPeIOTBPAILEHHUS UX BPEIHOTO BO3ACUCTBUS
13 Hanuuue mnpakTuyecKux HABBHIKOB IUIAHUPOBAHUS M OCYIIECTBIICHUS CIIECTYIOLIUX
XMUMHUYECKUX IKCIIEPUMEHTOB:
W3y4eHHEe U omnucaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (U3MYECKUMU ¥ XUMUYECKHMH SBJICHUSMU; OMBITHI, WIIIOCTPUPYIOIIUE MPU3HAKI
MIPOTEKAHMS] XUMHUYECKUX pPeaKlnui
13.2 M3Yy4eHHE CIIOCOOOB pa3/iesieHus cMecei
MOJIy4YeHHUE KUCIOPOJa U U3YUEHHUE er0 CBOWCTB; MOJy4eHHE BOJOPOIa M U3yUYEeHUE
13.3 €ro CBOMCTB; IOJYYEHHUE YIJIEKHCIOTO Ta3a U MU3y4YEHUE €r0 CBOMCTB; IOJy4YEHUE
aMMUaKa U U3y4eHHe €ro CBONCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONIPEAEIEHHOM MacCOBOM JOJIEd pPacTBOPEHHOIO
' BEIIECTBA
135 MPUMEHEHHE WHIUKATOPOB (JlakMyca, MeTWiiopaHxka u (eHondTanenHa) st
' OTIPEENIEHUS XapaKTepa Cpe/ibl B paCTBOPAxX KUCIOT U LIEIOYen
13.6 HCCIIEIOBAHUE M ONMCAHWE CBOMCTB HEOPraHWYECKUX BEIIECTB Pa3JIMUHBIX KIIACCOB;




M3Yy4EHUE B3aUMO/ICHCTBUS KUCIIOT C METAJUIaMHU, OKCUJIAMUA METAJUIOB, PACTBOPUMBIMU
Y HEPACTBOPUMBIMH OCHOBAHUSIMU, COJISIMU; MOJy4YE€HHUE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOrO MeETajula JpyruM M3 pacTBOpa COJM; MCCIEA0BaHUE

aM(pOTEPHBIX CBOMCTB TUAPOKCHIOB ATFOMUHUS U ITUHKA

13.7

peleHue  AKCIEPUMEHTANbHBIX  3aad 1o Temam: «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCIUHCHHIDY; «INEKTPOJIUTAYECKAS JIHUCCOIAAIHY;
«Baxnennne HeEMETalUIbl W HX COCOUHCHHSA», «BaxneWmne MeETaibl M HUX

COCAUHECHUA»

13.8

XUMUYECKNE SKCIEPUMEHTBI, WIUIIOCTPUPYIOIINE INPU3HAKKA IMPOTEKAHUS PEaKIUN
HNOHHOT'O O6M€Ha; KaUCCTBCHHBIC PCAKOVWHM HA MNPUCYTCTBYIOIIMUE B BOAHBIX
pacTBOpax WOHBI: XJOpHA-, OpomMua-, HMomua-, cyiabdar-, docdar-, kapOoOHAT-,
CUJIMKAaT-aHUOHBI, THUAPOKCHUI-UOHBI, KATHOHbBI aAMMOHHA, Mar"Huda, KaJlblIus,

TIOMUHMUS, XKemne3a (2+) u xkenesa (3+), meau (2+), ITUHKA

14

VYmMmeunue:

14.1

NpEACTAaBIATE PE3YIbTATbl OKCIICPUMCEHTA B Q)opMe BBIBOAOB, J0Ka3aTcJIbCTB,

Fpa(l)I/IKOB n Ta6J'II/III H BBIABJIATH OMIIUPUYCCKUEC 3aKOHOMCECPHOCTH

14.2

YCTaHABIWBATh CBSI3U MEXK]Iy PEaIbHO HAOIIOaeMBIMU XUMUUYECKIUMHU SBJICHUSIMU U
MpoLeccamMy, MPOUCXOIAIIMMH B MakKpOo- U MHKPOMHUpPE, OOBACHATH HPUUYHHBI

MHOT000pa3us BEIIEeCTB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNHA

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
11 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
15 ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE 71eMeHThl. CHMBOJIBI XUMHUUYECKHUX 31eMeHTOB. [IpocThie
' Y CJIO’KHBIE BEIIECTBA.
1.3 Xumnuaeckasi popmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. CTereHb OKUCICHUS
14 3aKkoH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHTenbHAs aToMHas Mmacca. OTHOCUTENbHAs
' MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMHYECKOT0 3JIEMEHTA B COSMHEHUHN
L5 KonunuectBo BemectBa. Moabs. MounspHast macca. Mossipablii 00b€M ra3oB. B3zaumocBsizb
' KOJIMYECTBA, MACChI M YNCIIA CTPYKTYPHBIX €IMHHMI] BEIIECTBA
16 @uU3MYeCcKMe M XHUMHUYECKHE SIBICHUS. XHMHUYECKas peakuus W €€ MNPHU3HAKUA. 3aKOH
' COXpaHEHHUs MACCHl BEIIECTB. XUMHUUECKHE YPaBHEHUS
[lepmognueckuit 3axkoH u Ilepmoanueckas cucreMa XuMHU4YecKHX diemeHToB JI.M.
2
MenneneeBa. CTpoeHHE aTOMOB
[lepuonuueckuii  3akoH. Ilepmomuueckas cucrtemMa xumuueckux siaemeHTtoB [[.M.
2.1 MenneneeBa. [lepuoast u rpynmnbel. @uznyueckuid CMBICT MOPSAAKOBOIO HOMEpa, HOMEPOB
MeproJa v TPYIMIbl AJIEMEHTa
Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOCHUE 3IEKTPOHHBIX
2.2 000s10uek aToMOB TepBbIX 20 xuMuYeckux anemeHToB Ilepuomamueckoit cucrembr [1.U.
Meunpeneena
3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMUYECKHX 3JIE€MEHTOB MEPBBIX TPEX MEPHOIOB,
o Kamusi, Kajblus (paauyca aTroMOB, ODIEKTPOOTPULATENIBHOCTH, METAJUIMYECKUX U
' HEMETANTHYECKUX CBOMCTB) U UX COCAMHEHUN B COOTBETCTBUU C TOJIOKEHUEM DIIEMEHTOB B
[leproauueckoii cucTeMe U CTPOEHUEM HX aTOMOB
3 CrpoeHue BeriecTBa
31 Xumuueckas CBSI3b. KoBanentHas (monsipHas u HETOJISIPHAS ) CBSI3b.
' DIEKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. loHHas cBs3b. MeTaminueckast CBs3b
3 Tunel KpucTalIMYecKUX peméTok (aToMHasi, WOHHAsA, METaJUIMYecKas), 3aBHCHUMOCTh
' CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMUYECKOW PEIETKU U BUJIa XUMUYECKOH CBS3H
4 Baxueiimne npencTaBUTeId HEOPraHMYECKUX BellecTB. Hemeramibl U UX COEAMHEHUSI.
Mertanibl U UX COEMHEHUS
Knaccudukamus ©  HOMEHKJIATypa  HEOPraHUYECKUX  COCIMHEHUH:  OKCHJIOB
4.1 (conmeoOpasyrolue: OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHbIE) U HECOJIEOOpasyIoIINe;

OCHOBaHHUI1 (IJ.IéJ'IO‘-II/I H HCPACTBOPUMBIC OCHOBaHI/ISI); KHUCJIOT (KPICJ'IOpOIICOIICp)KaH_II/ICl 9I/I




OECKUCIIOPOHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

du3znyeckue U XUMHUYECKHE CBOMCTBa IMMPOCTBIX BCHICCTB-HEMCETAJIJIOB: BOAOPOda, XJiopa,

42 KHCIIOpO/Ia, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUS
43 Ou3NUecKue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JUTHS, HATPUs, KaJus,
' MarHus ¥ KaJIbLHs, ATFOMUHUS, JKelle3a. DIeKTPOXUMHUYECKHIH Psiji HAPsHKEHUH METaJJIOB
W Ousnueckue W XUMHYECKHE CBOMCTBA BOJOPOIHBIX  COCAMHEHHH  HEMETaJJIOB:
' XJIOPOBOAOPOJa, CEPOBOJOPOIa, AMMHUAKA
45 duznyeckue U XUMUYECKHe cBoMcTBa okcuaoB HemeramioB: cepel (1V, VI), azora(ll, 1V,
' V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [lonyueHne OKCHI0B HEMETAIIIOB
46 Xumuueckue cBoicTBa okcuoB: MeTawioB |A-IIIA rpymm, muaka, memu(ll) u sxenesa(ll, 11).
' [Tony4yeHnne okCcHI0B METAIOB
47 XUMHUYECKUE CBOMCTBA OCHOBAHHUH U aM(OTEPHBIX TUAPOKCHIIOB (Ha MPUMEPE THAPOKCUIIOB
' ATIOMUHUS, JKeTe3a, TnHKa). [lomydenne ocHoBaHUM 1 aM(DOTEPHBIX THIPOKCHUIIOB
OO0mume XMMHYECKHEe CBOWCTBA KHCIIOT: XJIOPOBOJOPOJHON, CEPOBOIOPOIHOM, CEPHUCTOMH,
4.8 CEepHOM, a30THOHU, (hochopHOU, KpeMHUEBOH, yrosbHOU. OcoObIE XMMHUYECKHE CBOMCTBA
KOHIICHTPHPOBAHHOW CEPHOW U a30THON KUCIOT. [TomydeHne Kuciaor
4.9 OO6mue XuMHUIeCKHe CBOMCTBA cpeTHuX coier. [lomydenue coseit
2410 [Tonyuenue, cobupanue, pacrno3HaBaHUE BOAOPOJIA, KUCIOPOJa, aMMHaKa, YIJIEKHCIIOTro
' rasa B JJabopaTtopuu
411 [Tonyyenne amMMmmaka, CEpHOM M a30THOW KHUCIOT B MPOMBINUICHHOCTH. OOmue crocoOb!
' MOJIy4YEHUS] METAIIJIOB
4.12 I'enetnyeckas CBs3b MEXKIY KJIacCaMHU HEOPraHUYECKUX COCAMHEHUM
5 XUMUYECKUE peaKluu
Knaccudukanuss XMMHYECKUX PEaKIUil MO pa3IM4YHbIM MPHU3HAKAM: [0 YHUCIY U COCTaBY
5.1 YYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, Mo HU3MEHEHHUIO CTeleHen
OKHUCJICHHUS XUMHUYECKUX JIEMEHTOB
£ 5 TemnoBoit 3ddexkT XuMUYecKOW peakiuh, TEePMOXMMHUYECKHE YpaBHEHHs. OIK30- U
' SHAOTEPMHUUYECKUE PEAKIHH. TepMOXHUMHUYECKHUE YPaBHEHUS
OKHCAUTENFHOBOCCTAHOBUTENBHBIE peakiuu. OKuciutenn u BoccTtaHoBuTenH. [Iporeccs
5.3 OKHCIICHUSI ¥ BOCCTAHOBJICHHS. DJIEKTPOHHBIN OallaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON
peaxiuu
£ 4 Teopuss »snexTponuTHUecKo aucconmanuu. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTH U
' HEeRNEeKTPOINThl. CuilbHBIE U ci1alOble 1eKTPOoauThl. CTeneHb JUCCOLMAuU
- Peakiun MoHHOTO OOMEHa. YCIOBMS NMPOTEKaHHs peakiii MOHHOro oOMeHa, TOJHbIE U
' COKpaIEHHBIC HOHHBIE YPaBHEHUS PEAKIUil
6 XUMUS U OKpyXKarolas cpeaa
6.1 BemectBa n maTtepuanbsl B MOBCEIHEBHOW XM3HM uelloBeKa. be3omacHoe MCMosb30BaHUE
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BEUIECTB M XHWMHUYECKUX peakuuil B mnaboparopuum u ObiTy. IlepBas mnomomps mpu

XUMHUYCCKHUX OKOrax U OTPaBJICHUAX

6.2

XUMHYECKOE 3arpsA3HEHHE OKpYKarolleh cpebl (KUCIOTHBIE JOXIH, 3arps3HEHHUE MOYBHI,
BO3JyXxa M BOJOEMOB), CIOCOOBI ero mnpenorspaiieHus IlpenenpHas pomyctumas
koHueHTpauus BemectB (IIJIK). Ponp Xumum B pelieHuM 53KOJOTMYECKHX IPoOIIeM.

VYcunenue napHukoBoro ¢ dexra, pa3pylieHrue 030HOBOTO CIIOs

6.3

[Ipumenenne cepwl, asora, (ocdopa, yriaepona, KpeMHHS M WX COCIAMHEHUH B OBITY,
MEJUIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO03siicTBe. IIprMeHeHne MeTaioB U CIUIaBOB
(cranmp, 4YyryH, AIOpallOMUHUN, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH HX COEIWHEHUH.

Ilonsatue o KOppO3uHu METAIJIIOB, OCHOBHBIC CII0COOBI 3alIUTBI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOUYHUKHU YIIIEBOJOPOJOB (yroJib, MPUPOAHBIN ra3, HedTh), MPOIYKTHI HUX

nepepaboTku (OEH3UH), UX POJIb B OBITY ¥ MPOMBIIIIEHHOCTH

6.5

[lepBoHavanbHbBIE MTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX yriiepoa (MeTaH,

9TaH, 3TWJICH, aIleTWJICH, 3TaHOJI, TJHUIEPHH, YKCycHas kuciorta). [loHsTHe 0 Ouosornvecku

BA)XXHBIX BCIICCTBaX: KHUpax, 6em<ax, YIJIEBOJAAX — M UX POJIM B JKU3HU YCIIOBCKA

7 PacuéTer:

7.1 o popmMyinaM XUMUYECKHX COeTMHEHUIN

7.2 Macchl (MacCoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHYECKUM YPAaBHCHHSIM

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOTO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

«Xumus-8», apropsl O.C.I"abpuensn, N.I.OctpoymoB, C.A.CnaakoB AO «M3aaTenbcTBO
«IIpocBemenuey, 2021r.
«Xumug-9», apropsl O.C.I"'adbpuensan, U.I'.Octpoymos, C.A.CnaakoB AO «13aaTenbcTBO
«IIpocsemenue», 2021r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Xumus. 8 kinace. YueoHoe mocooue (aBropsl O. C. 'abpuensn, . I'. Octpoymos, C.A.
Cnankos).

2. Metoauueckoe nocobue. 8 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos).

3. IlpoBepounbie U KOHTPOJIbHBIE paboThl. 8 Ki1acc (aBropsl O. C. ['abpuensy, U. B.
Tpury6uax).

4. Xumus B TecTax, 3ajayax u ynpaxHeHnusx. 8 kinacc (apropsl O. C. 'abpuensn, U. B.
Tpury6uax).

5. Xumus. 9 kinacc. Yueonoe nocodue (aBropsl O. C. I'adbpuensu, U. I'. Octpoymos, C.A.
Cnankos).
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6.Metoauueckoe nmoco6ue. 9 xnacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos, C. A.
Cnaakos).

/. IIpoBepouHble U KOHTPOIBHBIE paboThl. 9 kiace (aBTopel O. C. I'abpuensn, U. B.
TpuryOuyax).

8. Xumus B TecTax, 3a7adax u ynpaxaenusx. 9 kinacc (aropsl O.C. I'abpuensan, U. B.
TpuryOuax).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» U calT IS yauTess «51 uay Ha ypOK XUMHUN)
http://him.1september.ru  Exunas komrekius LIOP: IIpeameTHas KomIeKIus « X MU
http://school-collection.edu.ru/collection/chemistry  EctecTBeHHO-Hay4YHbBIE
skcrnepuMeHThl: xumus. Komnekius Poccuiickoro o61ieodpa3oBaTeIbHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www.prosv.ru/. http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0- 358
http://www.zavuch.info/methodlib/134/

http://www.fipi.ru /(oTkpsITHIi OaHK 3aMaHMUiA)
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