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IMosicuuTeILHASA 3aIMCKA

Pabouast mporpamma yueOHOTO IpeiMeTa, Kypca coOCTaBlieHa Ha OCHOBAHUH:

- ©3-271 PO «O6 obpazoBanuu B Poccuiickoit @eneparumn», yrB. [Ipukazom Ne 273 or
29.12.2012 r;

- denepanpHoro l'ocygapcTBeHHOro 00pa30BATEIBLHOTO CTAaHAAPTa CPEIHEro O0OIIero
o0pa3oBaHMs, YTBEP)KIEHHOIO IPUKAa30M MHUHHUCTEpCTBa 00pa3oBaHuss U Hayku PO or
17.05.2012 Ne 413;

- ®enepanbHOl 00pa30BaTEIBHOM MPOTPaMMBbl CPEIHET0 OO0IIero o0pa3oBaHUs OT
18.05.2023 Ne 371;

- OcHOBHOI 00pa30BaTeNbHON IMporpamMmbl cpenHero obmero obpazoBanus MBOY
«Ycnenckas COLI Ne 6 umenu ['epost Coserckoro Coroza B.H. [IpoxopoBa» ¢ H3MEHEHUSIMU OT
31.08.2023 npuxkaz Ne 01-05 229;

- denepanbHOM paboueli MporpaMMBbl IO XUMUH;

- @eaepanbHOTO TEPEUHS YUYEOHHKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHHUIO IIPU
peanu3ali  UMEIOIIUX TOCYJapCTBEHHYIO aKKpeAWTAIMilo 00pa3oBaTeIbHBIX IPOTrpaMM
HAYaJILHOTO O0IIEero, OCHOBHOTO OOIIEro, CpexHero odmiero ooOpa3oBaHus yTB.mpukazom MIIT
P® or T 21.09.2022.Ne 858;

- YyeOHoro miaHa mkoibl Ha 2023-2024 y4eOHbIi roa

- Kanennapuoro yue6Horo rpaduka mxois! Ha 2023-2024 yueOHblif ro.

O0mas xapakrepucTuKa y4e0HOro npeamera

Hesn 1 3aga4n y4eOHOTO MpeaMeTa
H3yuenue xumuu 6 cpeoneil wiKone HAnPagieno Ha 00CMuUCcenue CledyIouux yeei:
OCBOEHHE BaKHEMIIUX 3HAHMii 00 OCHOBHBIX TOHSATHUSAX U 3aKOHAX XHMHUH, CTPOCHHEM H
CBOMCTBaMH OPTaHMYECKHX COCTUHEHHIA;
OBJIaJleHUe YMEHUsIMH HAOJI01aTh XMMUYECKUE SBJICHUS, IPOBOJINUTH OPraHUYECKUI CUHTE3 U
Ka4eCTBEHHBIE pEaKIMd Ha OpPraHWYeCKUe BEUIECTBA, MPOHM3BOIAMTH pAcueThl Ha OCHOBE
XMUMHYECKUX (OPMYJI BEHIECTB U YPABHECHUH XUMUICCKUX PEAKITHIA;
pa3BHTHE II03HABATEIFHBIX HMHTEPECOB W HMHTEIUIEKTYAIBHBIX CIHOCOOHOCTEH B Ipolecce
NPOBEJCHUST XUMHUYECKOTO HKCIIEPUMEHTa, CaMOCTOSITEIIHOIO TPHOOPETEHHUsS 3HAHUH B
COOTBETCTBUH C BOSHUKAIOIIUMH )KU3HEHHBIMU TIOTPEOHOCTSIMU;
BOCIIUTAHUE OTHONICHHUS K XHUMHH KaKk K OJHOMY H3 (DyHIaAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M DJIEMEHTY OOLICYETIOBEYECKON KYIbTYPHI;



NnpuMeHeHHe MOJIYYeHHbIX 3HAHUI M YMeHHWii J1s 6e30MmacHOro MCIOJL30BaHUS BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
MOBCEHEBHOM KU3HU, MPEAYNPEKACHUS SBICHUN, HAHOCSAUIUX BpPEI 30POBBIO0 YEJIOBEKA M
OKpY>Karolleu cpene.

OcoOeHHOCTH coiepKaHusi O0OYUCHHSI XMMHUU B CPEIHEH (ITOJTHOM) MIKOJIe 00YCIIOBICHBI
cnenuUKON XMMHUH KaK HAyKU U MMOCTABJICHHBIMH 3a1a4aMu. OCHOBHBIMU MPOOIEMaMH XUMUN
SBJISIIOTCS M3YYEHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCHMOCTH HMX CBONCTB OT CTPOCHUS,
MOJIy4YeHHUE BEIIECTB C 3a/JIaHHBIMU CBOWCTBAMU, MCCIICJOBAHNE 3aKOHOMEPHOCTEN XUMHUUYECKUX
peakuuii U myTed yNpaBlIEHUs UMM B LEISIX MOJYYCHHUS HEOOXOJMMBIX YEJIOBEKY BEIIECTB,
MartepuanoB, sHepruu. [loaromy B paboueil mporpaMMe 1Mo XMMUU HAIIUTH OTPaKeHUE OCHOBHBIE
CoJIepKaTeJIbHbIC TUHUU:

+ «BemecTBo» — 3HaHUS O COCTaBE U CTPOCHHH BEIIECTB, UX BAKHEUIINX (U3MUECKUX H
XHUMUYCCKHX CBOMCTBAX, OMOJIOrMYCCKOM JICHCTBUU,

« «XuMHUYeCKas peaKius» — 3HAHUSA 00 YCIOBHUSAX, B KOTOPBIX MPOSIBISIFOTCS XUMHYECKHE
CBOICTBA BEIIECTB, CIIOCO0aX YIPaBICHUS XUMHUECKUMU TIPOIECCAMH;

» «l[IpumeHeHHe BelecTB» — 3HAHUA U OMbIT MPAKTUYECKOM 1eATEeIbHOCTH C BEIIECTBAMU,
KOTOpbIe HanboJiee YacTO YMOTPEOISIOTCS B MOBCEAHEBHOW >KU3HH, IIUPOKO HCIOIB3YIOTCS B
MPOMBINIIICHHOCTH, CEJIbCKOM XO035HCTBE, Ha TPAHCIIOPTE;

* «SI3BIK XUMHM» — CHCTE€Ma BAKHEHIIMX MOHSATHA XUMUU U TEPMHHOB, B KOTOPBIX OHU
OTHCHIBAIOTCS, HOMEHKJIATYpa HEOPTaHUYECKUX U OPraHMYeCKHUX BEIIECTB, T. €. UX Ha3BaHUS (B
TOM YHUCJI€ U TPUBHAIBHBIC), XUMUYECKHE (POPMYIIBI U ypaBHEHUS, a TaK)Ke MpaBHiia EepeBoa
uH(}OpPMaLIUU C POJHOTO HIIM PYCCKOTO SI3bIKA Ha SI3BIK XUMHUU U 00paTHO.

Coaep:xanue yueOHOI0 npeamera

PazngeaNe 1 Crpoenue atoma u nepuoauydeckmii 3axon /1. U. Meneseena (6)

OCHOBHBIE CBEJEHHUS O CTPOEHHUU aToma. Sapo: OpOTOHBl U HEUTPOHBI.
W3oTombl. DIIEKTPOHBI. DJEKTPOHHAs 000JI0YKa. DHEpPreTHYecKuid ypoBeHb. (OcoOeHHOCTH
CTPOCHHS 3JEKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB 4-TO M 5-TO MEPHOOB MEPHOIUYECKON
cucremsl JI. 1. MenpaeneeBa (mepexoaHbix 3jaemeHToB). [loHstue o0 opOurtamsx. S- u joO-
opOuTanu. JNeKTPOHHbIE KOHPUTYpALIUA ATOMOB XMMHUYECKHUX 3JIEMEHTOB.

[Tepuonuueckuint 3axkon . I. MenngeneeBa B CBE€TE€ YUYEHHUSA O
CTPOEHUHU aToMa. Otkpertne 1. WM.  MengeneeBplM  NEPUOJUYECKOTO
3akoHa.[leprognueckast cucrema xumuueckux annemeHToB [I. M. MenneneeBa — rpaguueckoe
O0TOOpaXeHHe MEePUOIUYECKOro 3aKoHA. DUBNYECKUN CMBICH MOPSAKOBOTO HOMEpPA AJIEMEHTa,
HOMEpa Mepuoja U Homepa rpymnnbl. BalieHTHbIE 37€KTpOoHbL. [IpyUurHBI M3MEHEHHUS! CBOMCTB
DIIEMEHTOB B TMepuojaax W rpynmnax (riaBHeIX mnoxarpynmax). [lomoxkeHue Bomopoaa B
MEePUOIUYECKON cucTeMe.3HAaUeHHE TMEePUOJUYECKOTO 3aKOHAa M TEePUOJMYECKON CHCTEMBI
xuMuueckux snemeHToB J[. M. MenneneeBa mjisl pa3BUTUS HAYKU U MOHUMAHMUSI XUMHYECKOM
KapTUHBI MUDA.

Jemouncrpanuu. 1.Paznuynsie popmbl IepuoaUYECKOil CUCTEMBI XUMUYECKUX dIIeMEHTOB Jl.
N. Menaeneesa.

JlaGopaTopuslii onbIT. 1. KoHcTpyupoBaHue MEepUOIUYECKONW TaONUIBI AJIEMEHTOB C
WCIIOJIb30BAaHUEM KapTOYEK.

PazgeaNe 2 Ctpoenune BeuectBa (26y)

Nonnas xumuueckas cBA3b. Katnonsl u anmonbl. Knaccuduxaius HOHOB.
HNonnuble kpucraminueckue pemeTkd. CBOWCTBA BELIECTB C 3TUM THUIIOM KPHUCTAILNTMYECKUX
pemietok. KoBaleHTHass XHMHYecKass CBSA3b.  OIEKTPOOTPULATEIHLHOCTb.
[lonsipHast u HemoJisipHash KOBaJeHTHbIE CBs3U. Jumonb. [lonspHOCTH CBSA3M M MOJNSPHOCTH
MOJIeKyJIbl. OOMEHHBIN M IOHOPHO-AKIIENTOPHBIM MEXaHU3MbI 00pPa30BaHUsI KOBAJICHTHON CBSI3H.
MonekynsipHble U aTOMHbIE KpHUCTAJITMYecKue pemeTkd. CBONCTBAa BELIECTB C 3TUMH THUIIAMH
KPUCTAJUTMYECKUX PEIIETOK.



MeTannudyeckass XHMHUYecKas CBA3b. OCOOCHHOCTH CTPOCHHS AaTOMOB
METaUI0B. MeTamnueckass XMMHUYECKasl CBsI3b U METaJUIMYecKas KPUCTANIMYecKas pelleTkKa.
CBolicTBa BEIIECTB C 3TUM THUIOM CBS3U. BonopoaHass XxuMuuyeckas CBIA3b.
MexmonekysipHas U BHYTPUMOJEKYJISIpHAs BOAOPOHAs CBs3b. 3HAYEHHUE BOAOPOAHON CBA3U
JUIS OPTaHU3ALUH CTPYKTYP OHMOIIOIMMEPOB.

[Tomumepsl. IlnacTMaccsl: TEPMOIUIACTBI M PEAKTOIIACTBL, UX MPEACTABUTENN U IPUMEHEHHE.
Bonokna: mnpupoaHble (pacTUTENbHBIE U JKMBOTHBIE) M XUMHYECKHE (MCKYCCTBEHHBIE U
CHUHTETUYECKUE), UX NpPEeACTaBUTENM M IpHUMeHeHHe. 'a3000pa3zHoe COCTOSSIHUE
BellecTB a. Tpu arperaTHbIX COCTOSIHUS BOJbI. OCOOEHHOCTH CTPOCHHS ra30B. MOJSpHBIT
o0beM ra3zoo0pasHbeix BeuiecTB. Ilpumepbl Tra3000pa3HbIX NPUPOJIHBIX CMeceil: BO3AYyX,
NPUPOIHBIN Ta3. 3arps3HeHne arMoc(epsl (KUCIOTHBIC JOXKAU, MApHUKOBBIN 3¢ dekT) n 6oprda
¢ HuM. IIpesncraButenu ra3000pa3HbIX BELIECTB: BOJOPO, KUCIOPO/, YIJIEKUCIbIN ra3, aMMHaK,
sTHIIeH. VX nonyuenue, cobupanue 1 pacrio3HaBaHUeE.

XKXunkoe cocrtosHue BemectBa. Boga. Ilorpebnenune Boasl B ObITYy M Ha
pou3BoIcTBE. JKECTKOCTh BOBI M CIIOCOOBI €€ YCTPaHCHHUS.

MuHepanbHble BOJBI, UX HCIOJB30BaHHE B CTOJIOBBIX W JieueOHbIX Hensax. JKunkue
KPUCTAUTBI U WX TNpHMEHEHHe. T BepJgoe cocTosHHE BemectBa. AmopdHbe
TBEp/ble BEIIECTBA B NPUPOAEC U B JKU3HU 4YEIOBEKa, MX 3HadeHHWe U npumeHenue. Kpuc-
TaJNINYECKOE CTPOEHUE BEILIECTBA.

HucnepcHbie cucTeMbl. [loHaTue o aucnepcHelx cuctemax. JucnepcHas dasza u
JcTiepcuoHHas cpena. Kimaccupukanus TUCTIEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTtHoro
COCTOSIHUSL JUCIIEPCHOM cpeabl W JaucnepcMoHHOM (as3bl.  ['pyboaucnepcHble CHCTEMBI:
AMYJIBbCUH, CYCIIEH3MH, a’3po30ju. TOHKoAuclIepcHble cucTeMbl: reau U 3o1d. CocTas
BellecTBAa U cMeceill. BemecrBa MOJIEKyIIpPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUS. 3aKOH
IIOCTOSIHCTBA cOocTaBa BellecTB. lloHsATHE «0is» U €€ pPa3HOBUIHOCTU: MaccoBas (I0Jis
3JIEMEHTOB B COEAMHEHUMU, J10JI1 KOMIIOHEHTa B CMECH — J10JIsl IPUMECeH, 101 paCTBOPEHHOTO
BelleCTBAa B pacTBope) U oObeMHasd. [lons BbIXOJa MNPOAYKTAa peaklUUu OT TEOPETHUECKU
BO3MOYKHOTO.

JemoncTpanuu. 2.Mojenp KpUCTAIMYECKONW pelieTku xmopuna HaTtpusd. 3.00pasisl
MUHEPAJIOB € MOHHOM KPUCTAJIMYECKOW pELIeTKOW: KaimpuuTa, ramuta. 4.Monenu
KPUCTAJUTMYECKUX PEIIETOK «CyXOTo Ibla» (Wiau uoja), anmasa, rpadura (Wi KBapia).
5.Mogens monekynsl JJHK. 6.06pasubl miactmacce (peHonopopmanbieruanble, MOJINypeTaH,
MOJIMATUIIEH, TOJIUIIPONUJICH, MOJUBUHWIXJIOPUA) U U3JAenuss W3 Hux. 7.00pasubl BOJIOKOH
(IepcThb, LIENK, aleTaTHOe BOJIOKHO, KAaIpOH, JaBCaH, HEMIOH) M u3aenus u3 Hux. 8.00pa3ibl
HEOpPraHMYECKUX TMOJIMMEpPOB (cepa IJIaCTHYecKas, KBapl, OKCHJ AJIIOMUHUS, NPUPOIHbIE
aoMocHiIKaThl). 9.Monenp MossipHoro oosema razoB. 10.Tpu arperaTHbIX COCTOSIHUSL BOJBI.
11.006pa3upl Hakunu B YailHMKE U TpyOax IeHTpanbHOro otomeHus. 12.)KectkocTs BoAbI U
cnocoObl ee ycrpaHeHusa. 13.IIpubopsl Ha xuakux Kpucramiax. 14.00pa3isl pa3inUyHBIX
JUCIIEPCHBIX CHUCTEM: SMYJIbCUM, CyCNeH3UH, al’po3oneld, reneid u 3oned. 15.Koarymsius.
16.Cunepesuc. 17.9¢dext Tunnans.

Jlaboparopubie onbIThbl. 2. OnpeneneHrue TUTA KPUCTAJUIMUECKOW PEIIETKH BEIIECTBA U
ONMCAaHUE €ro CBOMCTB. 3. O3HAKOMIIEHHE C KOJUIEKIMEN MOJMMEPOB: IJIACTMACC U BOJOKOH U
u3nenust u3 Hux. 4. VcnblTaHue BOABI Ha JKECTKOCTh. YCTpaHEHHE >KECTKOCTH BOJBIL. 5.
O3HakoMJIeHHE ¢ MUHEPAJIbHBIMHU BoAaMu. 6. O3HaKOMIJIEHHUE C JUCTIEPCHBIMUA CHCTEMaMH.

IIpakTuyeckas padora Ne 1. [Tonydenue, coOupanue u pacro3HaBaHUE ra3oB.

PaszneaNe 3 Xumunueckue peakuuu (/64)

Peaxuuu, uaymue 603 U3MEHEHHUS COCTaBa BEeN[E€CTB. AIJIOTpONuUs
U aUIOTPONHBbIE BHUJOW3MEHeHMs. llpuumHbBl amioTponuu Ha mnpuMmepe MoOJIUPUKAIIMA
KHCIIoposa, yriepoaa u ¢ocdopa. O30H, ero Ouonormueckas poib. M3omMepsl u n3omepus.
Peaknuu, maymume Cc HU3IMEHEHHUEM cocTaBa BemecTB. Peakuun
COEIMHEHUS, Pa3JI0KEeHHs], 3aMEelIeHUs] 1 OOMeHa B HEOPraHWYeCKONl W OpraHn4ecKol XHMHHU.



Peakumu  5K30- W dHAOTEpMHYECKHE. TemmoBoM APQPEKT XUMHUUECKOW peakiuuu Hu
TEPMOXMMHUYECKHE YpaBHEHMs. Peaknuu ropeHus, Kak YacTHBIA CIy4ad JK30TEPMHUYECKHX
peakuuii. CxopocTh XUMHUYECKOW peaknuu. CKOpOCTh XUMUYECKOW PEAKLIMHU.
3aBUCHUMOCTb CKOPOCTM XUMHYECKOW PEAKUUM OT IPUPOIABl PEarupyrollux BEIIECTB,
KOHLIEHTpAlluu, TEMIIEpaTyphl, IUIOMAAN IOBEPXHOCTU CONPUKOCHOBEHMSI M  KaTalu3aropa.
Peakunn romo- m rereporeHsble. Ilonsatne o karamusze u Katanmsaropax. PepMeHTBHI Kak
OMOJIOTHYECKHE KaTalu3aTopbl, 0COOEHHOCTH HMX (yHKIHOHHMpoBaHUS. OOpaTUMOCTH
XUMHYEeCKHUX peakuui. HeobOpatumble u oOpaTUMble XMMHUYECKHE PpEaKLUU.
CocrosiHre XMMHUYECKOTO paBHOBECHS Ui OOpaTUMBIX XUMHUYECKHX peakuuii. CriocoObl cMe-
IIEHUS XUMHYECKOr0 PABHOBECHsS Ha IpUMepe CuUHTe3a ammuaka. IloHaTue 00 OCHOBHBIX
Hay4YHBIX IPUHLHUIIAX [IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMUAKa WM CEPHON KUCIIOTHI.

Pons Boabl B xuMudecKkou peakuuu. HMcruansle pactBopsl. PactBopumocTs u
KJaccu(uKanusi BEIIECTB 0 3TOMYy Mpu3HaKyl pac-TBOpuMbIe, MajlOpacTBOPUMBIE U
HEPAaCTBOPUMBIE  BELICCTBA. ONEKTPOJIUTBI W HEMIEKTPOJUTBL.  DJIEKTPOJUTHYECKAs
nuccouuanus. Kuciorel, OCHOBaHUS U COJIU C TOUKHU 3PEHMSI TEOPUU JIEKTPOJIIUTUYECKON TUCCO-
nuanuy.  XMMHUYECKHE CBOMCTBA BOJBL: B3aUMOJECHCTBHE C MeETaJllIlaMH, OCHOBHBIMH U
KACIOTHBIMH ~ OKCHJIAMH, pAa3JIOKEHHE H 00pa3oBaHHWE KPHCTALIOTHAPATOB. Peakiyn
TUApaTalii B OpPraHu4eCKON XUMHUH.

I'maiponu3 OpraHvMYecKUX MU HEOPraHUYECKHUX COCJAHUHEHUN.
HeoOpatumeiii rugponus. OOpaTuMBbIil THAPOIIN3 COJICH.

['uaponn3 OpraHWYecKUX COECIUHEHUH U €ro MNpakTUYeCKOE 3HAYeHHE MJIs IOJyYCHHS
TUAPOJM3HOTO CIHpTa W MbUIA. buosornueckas posib THAPOIM3a B IIACTHYECKOM U
HPHEPreTUYECKOM OOMEHE BEIIeCTB U HOHEPrud B  KIIETKE. OKUCIAUTENBHO -
BOCCTaHOBUTENbHB € peakunuu. CreneHb okucieHus. OIpeneineHUe CTENEHU
okucneHuss 1o Qopmyne coeauHeHus. IloHsATHE 00 OKHCIMTEIHHO-BOCCTAHOBUTEIHHBIX
peakuusax. OKHUCICHNE U BOCCTAHOBIECHUE, OKUCIIUTENb U BOCCTAHOBUTENb. DI E€KTPOJI U 3.
DNEKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN Ipolecc. OJIEKTPOJIU3 paciljiaBoB U
pacTBOpOB Ha IpuMmepe xjopuzaa Harpus. IIpakTudeckoe NPUMEHEHHME 3JIEKTPOJIU3a. OJIEK-
TPOJIUTHUECKOE MOTYUCHHE aTFOMUHUS.

Jemoncrpanuu.18. [IpeBpamenue kpacuoro ¢ocdopa B Genbiif. 19.030narop. 20.Moaenun
MoJIeKyN U-0yTaHa M u3o0yTaHa. 21.3aBUCHMOCTh CKOPOCTH PEaKIMU OT IPUPOJIbI BEIIECTB Ha
IIpUMEpE B3aUMOJIECHCTBUSA PACTBOPOB pPAa3IMYHBIX KHCJIOT OJUMHAKOBOW KOHIEHTpALUU C
OJIMHAKOBBIMH T'paHyJIaMH LIMHKA U B3aUMOJEHCTBHS OAMHAKOBBIX KYCOUYKOB Pa3HbIX METAJIJIOB
(MarHus, IIMHKA, ’Kele3a) C CONIHON KUCIOoToH. 22.B3auMopeiicTBie pacTBOPOB CEPHOM KHUCIIO-
Thl C pacTBOpaMHU THOCYJIb(aTa HATpUs pa3InYHON KOHIIEHTpALMU U TemmepaTypsl. 23.Mozenb
KUmsmero cios. 24.PasnojkeHue mnepokcuja BOJOpOJa C IMOMOIIbI0 Karanuszaropa (okcu/la
maprania (IV)) u xaran a3bl cblporo Msca u celporo kaprodens. 25.1Ipumepsl HEOOpaTUMBIX
peakuuid, uAymux ¢ oOpa3oBaHHMEM OCajKa, raza WiIM BoAbl. 26.B3aumopelicTBue IUTHS U
HaTpusi ¢ Bogou. 27.Ilomyuenue okcuma docdopa (V) U pacTBOpEHHE €ro B BOJIE; UCIBITAHUE
NOJY4eHHOro pacTBopa JakMmycoMm. 28.00pa3ipl KpuctamioryaparoB. 29. Hcnbitanue
pPacTBOPOB AJIEKTPOJIIUTOB U HEIJIEKTPOIUTOB Ha IpeaMmeT auccouuanuu. 30.3aBUCUMOCTh CTe-
NEHU DIIEKTPOJUTHYECKOW JMCCOLMAIMM YKCYCHOM KHCIOTBI OT pa30aBlieHHs] pacTBOpa.
31.I'mppomm3 kapOuaa kambmws. 32.I'uaponn3 kapOOHATOB MIETIOYHBIX METAUIOB M HUTPATOB
muaka win cBuHNa (I). 33.Ilomyuenne wmbima. 34.Ilpocteiimme OKUCIUTETHHO-BOCCTA-
HOBUTEJIbHBIE PEAKIMHU: B3aUMOJICHCTBUE IIMHKA C COJSHOW KHUCJIOTOM U Kele3a C pacTBOPOM
cynbdara memu (I11).35. Mogens snekrponuzepa. 36.Mojenb 3JEKTPOJU3HOM BaHHBI JUIA
MOJTyYEHUS AIFOMUHHSL.

JlabopaTopubie onbIThl. 7. Peakuus 3amelleHuss MeAM XKEJIEe30M B PACTBOPE METHOTO
Kynopoca. 8. Peakuuu, uayuie ¢ odpazoBaHueM ocajika, raza u BoJsl. 9. [lonyuenue kuciaopona
pasyioKEeHUEeM IEpPOKCHAA BOAOpPOJa C MOMOoIIbI0 okcuaa mapranina (IV) m kaTtamasel chIporo



kaprodens. 10. [Tonyuenue Bomoposa B3aUMOACHCTBUEM KHUCIOTHI ¢ IIMHKOM. 11. Pasnuunbie
CIIy4au TUAPOJIU3a COJICH.
Pa3zgeanNe 4 BemecrBa u ux cBoiicra (/8u)

MeTannasl. B3aumonelicTBie METAIIIOB C HEMETALIAaMU (XJIOPOM, CEPOM U KHCIOPOJOM).
B3aumojeiicTBuE 1IENOYHBIX U IIEI0YHO3EMENBHBIX METAIIOB C BOJOW. DIEKTPOXUMHUECKUN
psA HaNpsDKCHUM METauIoB. B3auMoIeNCTBHME METAUIOB C pPAacTBOPAMU KHUCIOT WM COJEH.
AnromuHOTepMHEs. B3ammopeiicTBue HaTpusi ¢ 3TaHOJIOM u ¢eHonoMm. Kopposust meramios.
[ToHATHE O XMMMYECKOH M 3JIEKTPOXMMUYECKOH KOppo3uu MeTauioB. CrocoObl 3alluThl
MeTaJlIoB OT Koppo3un. HemeTannbel. CpaBHUTENbHAas XapaKTEPUCTUKA TajOr€HOB Kak
HauOoJiee TUIMYHBIX MpeJcTaBUTeNeld HeMeTauloB. OKMCIMTENIbHBIE CBOMCTBA HEMETAIIOB
(B3auMOJIeiCTBHE C METaUIaMU M BOJOpOAOM). BoccTaHoBHUTENbHBIE CBOMCTBA HEMETAJJIOB
(B3anMopelcTBIE ¢ Oosiee EKTPOOTPULIATEIbHBIMA HEMETAIAMU U CIIOKHBIMHU BEILECTBAMHU-
OKHUCIIUTETSIMU). Kucnors HeopraHmyeckue HU OpPraHUYECKHE.
Knaccugpukanus kucinor. XMMHUYECKHE CBONCTBA KHCJIOT: B3aUMOJCHCTBUE C MeTalljaMH,
OKCHJIaMH METaJJIOB, TUAPOKCHIAMH METAJIOB, COJIIMHU, CIHPTaMU (peakuus 3TepuuKaium).
Oco0Oble CBOHCTBA a30THOW W KOHLIEHTPUPOBAHHOW CepHOM KuCIOoTBl. OCHOBaHMU A
HeoOpranmuyeckume W opranumueckue. OcHOBaHUA, WX KIACCUPUKAIMSL.
XVMMHUYECKHE CBOMCTBA OCHOBAHMI: B3aMMOJECHCTBUE C KHUCIOTaMH, KMCIOTHBIMU OKCHIAMH U
comsimu. Pasznoskenue HepacTBopuMbix ocHoBaHui. C o nmu . Knaccudukanus coneit: cpennue,
KHCIIbIE U OCHOBHBIE. XMMHUYECKNE CBOMCTBA COJIEH: B3aUMOJECICTBUE C KMCIOTAMH, LIEI0YAMH,
MeTaulaMu U coiisiMu. llpeacraBuTtenu coieil M WX 3HaueHHWe. XJIOPUA HATpHs, KapOoHaT
Kanblus, ¢ocdaT Kamblusg  (CpeaHHE COJH); THAPOKAPOOHATHl HATPUS U aMMOHHS (KUCIIbIC
coyin); ruspokcokapoonar meau (M) — mamaxut (ocHOBHas coib).KauecTBeHHbIE peakiMu Ha
XJopun-, cynbdar-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHUs, kaTwoHbl xeneza (II) u (II).
'enertuueckas CBsI3b MEXJY KJaccaMHM HEOPraHUYECKHUX WU
OpraHvuyeckux coeaunHeHu. [loHATHE O T€HETUYECKOW CBA3HM M TE€HETHYECKHX
panax. ['enmernueckuit psa  wmeramwia. [enernueckuil psag  Hemerauia.  OcoOeHHOCTH
TEHETUYECKOTO PsAJla B OPraHUYECKON XUMUH.

Jemoncrpanuu. 37 Komnekuus o6pa3nos Metauio. 38.B3auMonelicTBre HaTpUst U CypbMbl
C XJIOpOM, keje3a ¢ cepoil. 39.1 openne maruus U amoMuHus B kuciopoze. 40.Bzaumoneiicteue
IEJIOYHO3EMENbHBIX METaIOB ¢ BOJOW. 41.B3anmopeiicTBue HaTpus ¢ 3TaHOJIOM, LIMHKa C
YKCYCHOM KHCIOTOH. 42.AmomuHorepmust. 43.B3anMonelictBue Meau ¢ KOHLIEHTPUPOBAHHOMU
a30THOW KuCIOTOH. 44.Pe3ynbTarhl KOppO3MM METalIOB B 3aBUCHUMOCTH OT YCJIOBHH ee
npotekanus. 45.Komrekuuss oOpa3noB HemetamioB. 46.B3aumMoneiicTBue XJIOpHOM BOIBI €
pactBopoMm Opomuaa (uomauaa) kamusi. 47.Kommekiuss TPUPOIHBIX OPTraHUYECKUX KHCIOT.
48.Pa3baBneHue KOHLICHTPUPOBAHHOMN CEepHOU KHCJIOTBI. 49.B3aumopeicreue
KOHIICHTPUPOBAaHHOW CEpPHOM KHCIIOTBI C caxapoMm, Iemiono3oi u Menpro. 50.00pasib
HOPUPOJHBIX MUHEPAJIOB, COAEPIKAIIMX XJIOPHJ HATpHsl, KapOoHAT Kaiblus, Gocdar KaabUus U
ruapokcokapbonar  meau  (II).  51.00pa3upl  muIEeBbIX  OPOAYKTOB,  COAEPKALIUX
THJIPOKapOOHAThl HAaTpUsi M aMMOHMs, HUX CIIOCOOHOCTb K Pa3JIOKEHHMIO IPH HarpeBaHUU.
S52lamenue coapl ykeycom.53. KauecTBeHHbIE peakIiy Ha KATHOHBI M AHUOHBI.

JlabopaTopubie omnbiThl. 12. VcnbeiTanue pacTBOPOB KHUCJIOT, OCHOBaHMM U COJEH

nHauKatopamu. 13. B3auMonelcTBUE COJISTHOM KHCJIOTHI M PacTBOpa YKCYCHOM KHCIIOTBHI C
Metaiamu. 14. B3auMopieicTBUE COJISHOW KHUCIOTBI M pacTBOpa YKCYCHOM KHCIOTBI C
OCHOBaHUsAMHU. 15. B3ammojnelcTBHe COJSHOM KHCIOTBI M pacTBOpa YKCYCHOM KHCJIOTHI C
COJISIMHU.
16. ITonyyeHne U CBOMCTBAa HEPACTBOPUMBIX OCHOBaHUU. 17. 'mIponu3 XJIOpUAOB U alleTaTOB
HIENTOYHBIX MeTauioB. 18. O3HaKkoMIleHHWE ¢ KOJUICKIUSMHU: a) METauioB; 0) HEMETalIoB; B)
KHCJIOT; T) OCHOBAHUIi; /1) MUHEPAJIOB U OMOJIOTHYECKUX MaTepUajoB, COJAEPKALINX HEKOTOPhIE
COJIN.



IIpakTnyeckass padora No 2. PemieHue 3KCrepUMEHTANBHBIX 33a4ad HAa WACHTHU(PHKAIMIO
OpPraHMYECKHUX ¥ HEOPTaHMYECKUX COCTUHCHHMN.

I[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XMMHWHU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycraHaBiMBaeT TpeOOBaHHMSA K pE3yJbTaTaM OCBOCHHS OOyUYarOIIMMHCS
IporpaMM CpeaHero o6iiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeameTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISIOLIME!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEICIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYILUMH LEITOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pE3yNbTaTbl OCBOEHUS MpeaMeTa «XUMHS» JIOCTUTalOTC B E€IUHCTBE
yueOHOM M  BOCHUTATENBHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXJIaHCKOr0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOT'O CTAHOBIJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOy4arolMXcs M0 pealn3aluu
HPUHATHIX B O0IIECTBE LIEGHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMAaxX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB yUEOHOMU AESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAYKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOICHHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHHU U TOCIEAYIOIIEM aHAIIN3E
uH(OpPMALIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJCHUE W IOCTYIIKM CBOMX TOBApUILEH C IMO3UIUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro olpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUIECKOMY 37]0POBbBIO;

coOirofeHus MmpaBuil 0E30MacHOro OOpalleHUs] ¢ BElIeCTBaMH B OBITY, NMOBCEAHEBHOMN
JKU3HU U B TPYAOBOW N€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKUX 3I0POBBIO M )KM3HU JTIOJICH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIILCKOW JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JNESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaraM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa30BaHUS,
Oynymieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTeH 00IIIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOseM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATBHOU CpEIbI;

OCO3HAHUs HEOOXOJAMMOCTH MCITOIB30BAHUS JOCTHKCHUA XUMUU JIJI PEIICHUs] BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIIed MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUECKHUE TMOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUM U MPENOTBPAILATh UX;

HaJUYMs PAa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATIbHON MPAKTHKE, CHOCOOHOCTH M YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;



7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

MOHMMAHUA CHEIU(PUKA XUMUU Kak HayKd, Oco3HaHusi e€ poiu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOTI'O MBIIUICHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHUs 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHrur IpoOJieM COXPAHECHUS IPUPOTHOTO PABHOBECH S,

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MHUIIEeBOM U JKOJOTHYECKON O€30MacCHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOM(GOPTHOM KU3HU Ka)K0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BATh MOJTYYaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C TEJBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUs TIPOOIemM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEeI0BATENIbCKON A TETbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJyYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nIuuyHbix cdepax mnpodeccHoHanbHOU
JIeSATETLHOCTH.

METANPEAMETHBLIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA Yy4ueOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIFOYAIOT:

3HauYMMBble 175 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHSTHS, OTPAXKAIOITUE I[ETOCTHOCTh HAYYHOU KapTHHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, HAy4HbIN (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHE, U3MEPECHHIE, YIKCIIEPHUMEHT U JIPyTHUe);

YHUBEPCAJIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHHe (QYHKIMOHATHHOH TPAaMOTHOCTH U
COLIMANTLHOM KOMITETEHITMH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COILIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAaIOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIIATUBHBIMHA HeﬁCTBHﬂMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHI)IMl/l NnMo3HaABaTCJIbHbBIMU HeﬁCTBHHMH:

1) 6a3oBble JIOTHYecKHe AeCTBUS:



CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJIM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpeNeNiATh WENU ACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHH HX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISMU;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHMN NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMYU BELLIECTB U XUMUYECKUX PEAKIIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTHBHBIC, JICTyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuuu — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBICKA3BIBAEMBIX CYKICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHUSI, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BHIAOB M (OpPM MpencTaBlieHUs, KPUTUYECCKH
OILIEHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHs yUeOHBIX 3aay ONpeeIEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CpEACTBA TpPU paboTe € XHUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeaAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:



3a71aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TEMbI B XOJI€ THAJIOTa W/HIU JTUCKYCCHUH,
BBICKA3bIBaTh HUJCH, (POPMYITUPOBATH CBOM TMPEHAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIECH pe3yJbTaTOB MO3HABATEIBHON JCATEIBHOCTH, MONYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMpOoeKTa M (OPMYIHUPOBATH BBIBOJBLI 1O PE3yJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHHI ITyTEM COTIIACOBAHHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMH.

OBsJiaieHNe YHUBEPCAJIBLHBIMH PeryJissTHBHBIMH 1€ CTBHSIMU:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBISITH CBOIO TMO3HABATEIBHYIO JIEATEIHHOCTb,
ompezenss €€ 1eNu U 3a/la4d, KOHTPOJIUPOBATh M 1O MEPEe HEOOXOIMMOCTH KOPPEKTUPOBATH
npejiaraeMblidi alITOPUTM JICHCTBHI TIPU BBIIOJHCHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1aY,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENHHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHUMHUYECKOW COCTABISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XMMHUU B IO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHNs MpaKTUYEeCKHX 3aad M D3KOJOTMYEeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIINe
NOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJECHTHAas, HWOHHAs, MeTa/lInyecKas, BOJOpOJHasA),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKHX  pEakUHuid, pacTBOp,  DJIEKTPOIUTHL,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS W NPEBPAILLEHUS SHEPrUU MPU XUMUUYECKHX
pEaKIusaxX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalue B OCHOBE IMOHMMAaHWS TPUYMHHOCTH M CHUCTEMHOCTH XWMHYECKUX SIBIICHUH,
(dakTosornuecKkrue CBeJeHUsI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKON NEATEILHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBISITh XapaKTepHbIC MPU3HAKU TOHATUH, YCTaHABINBATH
WX B3aUMOCBS3b, HCIOJIH30BATh COOTBETCTBYIONIME TMOHSATHS MPU ONMHMCAHWH HEOPTAHWYECKUX
BEILECTB U UX IPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
dbopMyn BeMIECTB W ypaBHEHUW XMMHUYECKUX PEAKIUH, CHUCTEMAaTHYECKYI0 HOMEHKIATYpPY



(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBbHBIX HEOPTraHWYECKHX BEIIECTB (yrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€éHash M3BECTh, NMUThEBAs cOAa, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAEISATh BaJICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKHX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMYECKONW PEHIETKH KOHKPETHOTO
BEIIECTBA (aTOMHas, MOJEKYJISIpHAs, MOHHAsA, METa/IMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTHHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
0 UX COCTaBY K ONpEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COJTH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuoaudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

c(hOpMUPOBAHHOCTh YMEHUW  XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMHUUECKUX 311eMeHToB 1. U.
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKUE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHMUYECKHX DJIEMEHTOB M HX
COEMHEHUH MO nepuogaM u rpynnam llepuoguyeckoil cucteMbl XUMUYECKHX AemMeHToB /1. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOIMCTBA HEOPraHMYECKHX BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJAY HEOPraHMYECKMMH BEIIECTBAMH C IOMOIIBK YPAaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuYHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroliiX BEIIECTB, TEIIOBOMY 3()QeKTy peakiuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIuy, YIaCTUIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, TOJTHBIC
U COKpalE¢HHbIC YPaBHEHUS peaklUii MOHHOTO OOMEHAa, YUMTHIBasl YCIIOBHUS, MPH KOTOPBIX ITU
pEaKIHUH UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHIM TPOBOJIUTH PEAKIUU, TMOATBEPKIAIOIINE KAaYeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3aNuYHbIX (DAKTOPOB; XapakTep CMEHICHHS XWMUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTeus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUUYECKHE IIPOIIECCHI, JIeXKAIIHE B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUsI CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MpeCTaBICHU 00 OOIMX HAyYHBIX MPHUHIIMIIAX M DKOJOTHYECKUX IMPOOIeMax XHUMHUYECKOTO
IIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJUTH BBIYUCICHHUS C WCIOJB30BAHUEM TTOHATHS
«MaccoBasi JIONsl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
pEaKIusax, Macchl BEIIeCTBa WM 00BbEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBUiia MOJb30BAHUS XUMHUUYECKOW MOCYI0N U
1abopaToOpHBIM 000pYyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATH XUMHUYECKUN OSKCIIEPHUMEHT
(paznoxeHue mepokcHuaa BOAOpPOAAa B HNPHUCYTCTBUM KaTalu3aTopa, OIPEIECIEHHUE CpENbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOoHAT- U XJOPHUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE IKCIEPUMEHTAIBHBIX
3aza4y no temaM «Meramwie» U «Hemeramisl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHHH ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT u
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TPaBMIIa SKOJIOTMYECKH IeJIeco00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 370pPOBbS U
OKPY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JCHUCTBHS HA YKUBbIE OpraHU3MBbI
onpeAenéHHBIX BELIECTB, MOHUMAas cMbIch mokasarens [1/JIK, moscHiATh Ha mpuMepax CrocoObl
YMEHbILIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUisl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbSl: YMEHHME IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL  CIIETIBIX M CJNAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.

MecTo npeaMera B y4eGHOM IJIaHe
B cootBerctBuM c TpeOoBaHusMH DenepanbHOrO TOCYAapCTBEHHOTO 00pa3oBaTeNbHOTO
CTaHJapTa CpPEAHEro oO0mIero oOpa3oBaHUs MpeaMeT «XuMHsS» u3ydaercs B 11 kimacce B
KOJIMUECTBE 2 yaca B HeJelNo), oblee 4nciao y4eOHbIX 4acoB 66 uwacoB. B cooTBeTcTBHE C
KaJIeHJapHbIM y4eOHBIM rpadukoM mmkoisl B11 kinacce 33 yueOHbIX Henenu, 66 yacoB B rof



Kane}mapno-TeMaaneCKoe NJAHUPOBAHHEC

No Hara Tema ypoka [Tnanupyembie pe3ynbTaThl(IIPEAMETHBIC) [IpakTnueck
as 9acTh
PazgeaNe 1 Crpoenune atoma u nepuoaudeckmii 3akon /I. U. MenaeseeBa (6)
1 1.09 OCHOBHBIE CBEICHUS O CTPOCHUH | 3HAIOT OCHOBHBIC XUMUYECKUE MOHSATUS, YMEIOT COCTaBIATH 3JIEKTPOHHO-
aroma Muctpykrax o T.b. CTPYKTYPHBIC (POPMYITBI
2 5.09 OCOOCHHOCTH CTPOCHHS DJICKTPOH-
HBIX 000JIOYEK aTOMOB 3JIEMEHTOB 4-TO
u 5-ro mnepuonoB  (MEPEXOIHBIX
JJIEMEHTOB).
3. 8.09 DIIeKTPOHHBIE KoH(pHTypamu
ATOMOB XMMHYECKUX JICMCHTOB
4 12.0 [Tleppuoaunyeckui! 3akKkoH |3HAOT NEPUOAMYECKUN 3aKOH; YMEIOT XapaKTepU30BaTh JJIEMEHTHI MO UX J Nel
9 . I. MenageneeBa B CBETC | IOJOKCHHUIO B TAOJIMIIC J.0 1.
YUEHU S 0 CTPOEHHUHU
atToma.
5. 15.0 | [Tonoxxenue Bomopona. 3HAYCHHE
9 NEPUOINIECKOTO 3aKOHA
6 19.0 | O6o06menue «CTtpoeHue aToMa
9 BBo1HBIIT MOHUTOPHHT
PazgeaNe 2 Ctpoenne BeuectBa (26y)
1/7 22.0 Honnas xuMudeckast cBsI3b 3HAIOT TOHATHE «XUMUYECKAs CBSI3bY», TEOPUIO XUMUYECKOM CBSI3H; J. Ne2,3
9 YMEIoT omnpeaensiTh THII XUMHUYECKON CBS3H B COETMHEHUSAX, OOBICHATH 3aBUCUMOCTh
2.18 26.0 Honnbie KPHMCTAJUITMIECKUE | CBOUCTB BEIECTB OT MX COCTaBa U CTPOCHHUS; MPUPOY XUMHUYECKOH CBS3U : HOHHOH ,
9 pemretkd. CBoiicTBa BEIIECTB C | KOBAJIEHTHOM, METAJUIMUYECKON U BOJOPOIHOM
MOHHOM pemETKON
3/9 29.0 KoBameHnTtHas 1. 4,
9 XUMHUYECKas CBSI3b.
4/10 3.10 | [HonsspHOCTH CBSA3M U MOISIPHOCTh
MOJICKYJTBI.
5/11 6.10 Mounekynsipuple ¥ aTOMHBIE J.Ne4J1.O
KPHUCTAJUIMYECKUE PEIIECTKH. Ne2.
6/12 10.1 Mertannuueckas
0 XUMHUYECKas CBSI3b
7/13 13.1 Bomopoanuas J. Ne5
0 XUMHUYECKAasI CBSA3b.
8/14. |171 |Cemunap«Tunsl




XUMHUUYECKOUN CBA3ZHUY.

9/15. 20.1 | O0oOmarommit YpPOK «Twurmsl
0 XUMHUYECKOU CBSI3U»
10/16 | 24.1 |Ilonawmwme p bl [Inactmaccsr 3HAIOT BaKHENIINE UCKYCCTBEHHbBIE BOJIOKHA, IJIACTMACCHI J.Ne6,7,8
0 JLO,Ne 3.
11/17 | 27.1 | onwuwm e p bl Bonokna
0
12/18 |7.11 |Cemunap«llonumepsn
13/19 |10.1 ['azoo0Opas3Hoe YMeT pemaTh 3aJja4dl ¢ UCIIOJIb30BAaHHEM MOJISIPHOTO 00BEMA
1 COCTOSHHE BelleCTBa.
14/20 | 14.1 | OcoOeHHOCTH CTPOCHHMS I'a30B. . Ne9
1 MonsipHbIii 00BEM T'a30B.
15/21 | 17.1 [Ip. padora Ne 1. Ilomyuenue, | BRIMONHAIOT XUMHUYECKHI SKCTIEPUMEHT 110 PACIIO3HABAHUIO T'a30B.
1 coOupanue U pacrno3HaBaHHe
ra3oB.T.b.
16/22 | 21.1 | Cemunap «['a3000pa3HOe COCTOSIHUE YMeroT pemniarsb 3a1a4uu
1 BEIIECTBA»
17/23 | 24.1 Kunkoe COCTOSHHUE | XapakTepu3ylOT PacTBOPHI , KAK TOMOT€HHbIE CUCTEMBI . Nel0
1 BemecTBa. Boxa. Ymeror noabs3zoBaThes W% s penienus 3aaau
18/24 | 28.1 JKecTkocTh BOJBI M CIIOCOOBI €€ 11,12 n.o.
1 yCTpaHEHHUS. 4
19/25 | 1.12 Munepansable Boabl JKuakue .13
KPHCTAJUIBI U UX IPUMEHEHHE. JI.o.NeS
20/26 | 5.12 Teepnoe COCTOSHUE
BEN[€CTBA. YMerT NCnoIp30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B TIPAKTUYECKOH IeATETHHOCTH
21/27 |8.12 JqucnepcHBe CUCTEMBI. | HIOBCEIHEBHOMN KHU3HH. .Ne14-
17J1.O.Ne 6.
22/28 | 121 CocTtaB BemecTBa WU | 3HAIOT MOHATHE BEIIECTBA MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
2 CMECeH. BemecTBa | YMEIOT UCNIOIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUSI B IPAKTUYECKON JEATEIbHOCTH
MOJIEKYJISIPHOTO U HEMOJEKYISPHOTO | U MOBCEAHEBHOM XKM3HU ISl IPUTOTOBIICHUS PACTBOPOB 3a/IaHHOM KOHIIEHTPAILIUU B OBITY
CTPOCHHUSI. Y Ha MIPOU3BOJICTBE
23/29 | 15.1 3aKOH  MOCTOSIHCTBA  COCTaBa
2 BEIIIECTB.
24/30 | 19.1 | IloHsaTHe «Ioasa» U ee
2 Pa3HOBHIHOCTH
25/31 | 22.1 | Cemunap «Kuakoe u TBEpIOE
2 COCTOSIHME BEIIIECTBA)




26/32 | 26.1 | OGoOmarIHii ypoK
2 K.P.Nel«CTtpoenue BemecTBay
Paszngea Ne 3 Xumunueckue peakuuu (/6u)
1/33 29.1 | Pabora Hag ommOKaMu YMeIoT UCnoiIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MpakTUyeckoil nestensHoctu | J1.Nel8,19,2
2 Kiaccupukanmst xummuaeckux Y TIOBCEJHEBHOW JKM3HH IS OIpPEACICHUS BO3MOXKHOCTH MpoTeKaHus Xxumuueckux | 0.
peaxkuil B OpraHuyecKoi u npeBpaieHnil OOBICHSIOT AJUIOTPONUI0 M aJUIOTPONHBIE BUAOM3MEHEHUS, U30MEphl U
HEOPraHNYECKOW XMMUHU WM30MEPHIO0, 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEAKIMH OT MPHPOJBI Pearupyromnx
2/34 12.0 | Peaknum, uaymnime 6e3 N3MEHEHUS BEIIECTB, KOHLEHTPAIMU, TEMIIEpaTypbl, IUIOMIAJA MOBEPXHOCTH CONPUKOCHOBEHUS W
1 COCTaBa BEUICCTB Karanuzaropa. OOOCHOBBIBAIOT ~TEUEHHE TOMO- W TETEPOTCHHBIX pEaKIHid. YMEIT
3/35 16.0 | Peakumu, uaymiue ¢ U3BMEHEHHEM pemiaTh 3aJa4u, UCIIOIb3Ys TEII0BOM AP deKT JLONe . 7.
1 COCTaBa BEIIECTB 3HaIOT MOHATHUSA: CKOPOCTh XUMUYECKOW PEAKIIMH, KaTaIus3.
4/36 19.0 | TemnoBoii 3pdexT XuMUIECKOI
1 peakuuu Peakuuu 3K30- U 3H-
JIOTEPMHUYECKHE.
5/37. | 23.0 | Cemunap «Knaccudukarms K/mp
1 XUMHYECKHUX PEaKIIHii»
6/38 26.0 CKOpOCTh XUMHYECKON PEaKIIHH. J.21-24
1 JI.O.Ne9.
7139 30.0 | [TousTHe 0 KaTamU3E U
1 Karaju3atopax. OepMeHTHI
8/40 202 |OOpatumMoCTh 3HAIOT MOHATHE XUMUYECKOI'O PABHOBECHS; OOBACHSIOT 3aBUCMOCTD MOJIOKEHUS J.Ne25
XUMUUYECKHUX pPEaKIUuM. XUMHYECKOTO PaBHOBECH S, 00 OCHOBHBIX HAyYHBIX MPUHIIMIIAX TPOU3BOJICTBA HA
pUMepe CUHTE3a aMMHAKa WIH CEPHOM KUCITOTHI
9/41 6.02 | Cemunap «Xumuueckas KHHETHKA K/mp
10/42 |9.02 |Ponapr BOOB B peakKUHHU. | YMEIOT peliars 3aJa4 Ha pacTBOPBI
PacTtBOpH
11/43 | 13.0 | DaekTponUTHYECKAs AUCCOIHAITUS MoryT cocTaBisTh ypaBHEHHUS SJIEKTPOJIUTUUECKONW IUCCOLMALINM, ONIPEAEIIATh 3JEK- J1 29-30
2 TPOJIUT, HEAJICKTPOIIUT; TEOPHUIO 3JI. TUCCOLUALINH; 3aPsIT JI1.O.Ne8
12/44 | 16.0 | XumMHYeCKHE CBOWCTBA BOJIBI 3anuchIBAIOT peaKIMi HOHHOTO 0OMEHA B BOJHBIX PACTBOpaX. XapaKTepU3yIOT J.Ne 26-28
2 VCTHHHBIC PACTBOPHI, PACTBOPHMOCTD U KIIACCU(DHKAIIIO BEIIECTB
13/45 | 20.0 l'magponus . J.Ne 31-33
2 OpPTAaHUYECKHUX M Heopra- | YMEIT ONpelessaTh XapaKTep Cpebl B BOJHBIX pacTBOpax Heopranndeckux coeaunenuit, | JI.O.Nell
HUUYECKHUX COCJHUHEHHUMN. |3amUChIBAIOT ypaBHEHUS THPOJIU3a.
T.b.
14/46 | 27.0 |Cemunap «Ponap BoOAB B | 3HAOT HEOOPATHUMBINA 1 OOPATHMBINA THUAPOIN3 coield. ONpeneNsioT cpeIbl BOJHBIX
2 XUMUYECKOH pEeakKkIuM» pacTtBopoB. OOBICHSIOT THAPOIIN3 OPTAHUIECKUX COCTUHEHNUHN M €T0 TPAKTHIECKOe




3Ha4YeHHe, OMOJOTMYECKYIO POJIb THIIPOJIH3A.
15/47 | 1.03 OKHCIHUTENBHO - 3HAIOT MOHSTHS: OKUCINUTENh, BOCCTAHOBUTEIb, OKHCIICHHE, BOCCTAHOBIICHIE Y MEIOT J1.34-36J1.0.
BOCCTAHOBHUTEIbH BI € 3anuceiBaTh OBP ,ypaBHUBaTH ¢ moMoIIbpio OanaHca. 10
peaxuuu. nekrponus T.b.
16/48 | 5.03 | KonrpomnbHas pabora Ne2
«XHUMHYECKUE PEAKIIHI)
Pa3zngenNe 4 BemecrBa u ux cpoiicra (/8u)
1/49 12.0 Pabora Han ommOkamu. Mertasuibl XapakTepu3yloT B3aUMOJCHCTBHE M€ C HEMETa/UIaMH, B3auMojeicTBre menodHbix u | . 37-42
3 DNEKTPOXUMHUYECKHM psA | 1IET0YHO3EMENBHBIX ME C BOJOW, C pacCTBOpaMHU KUCJIOT U cojieil, B3aumoseiicteue Hatpus | JI.O. 13,18
HanpspkeHuit metamwioB. T.b. C ATAaHOJIOM U (DeHONOM. VYMEIT Ha3bIBaTh U3yUEHHBIE B-Ba, OOBICHITH 3aBUCHMOCTD
CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHUS
2/50 15.0 Koppo3zus meTtamios. OOBACHATD XMUMHUYECKYI0 M DJEKTPOXHUMHUECKYI0 KOPPO3HI0 MeTauioB, crocoObl | 1.43,44
3 3alIUTHl METAJUIOB OT KOPPO3UHU. YMEIOT MPUMEHSATH NOTYYEeHHBIC 3HAHHSI HA TIPAKTUKE
3/51 19.0 Cemunap «MeTamib»
3.
4/52 22.0 Hemeramnel .OkucnutenbHble | | JlaBaTh CpaBHUTEIBHYIO XapaKTEPUCTUKY rajOreHOB KaK Hau0oJsiee TUIMYHBIX | 45-46
3 BOCCTaHOBUTEJIbHBIE CBOIICTBa | MpeJCTaBUTENEH HEMETAIUIOB. 3HAIOT_ MOHTHS: BEIIECTBA MOJEKYJIsIpHOro u Hemomneky- | JILO.Nel8
HEMETaJJIOB JSIPHOTO CTPOCHUSI.
5/53 2.04 | Oxcunbl XapakTepu3yroT XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX CO-
€IMHECHU M.
Ymerom HazpIBaTh N3yueHHBIE BEIIECTBA, ONPELIIATh KIacC BEIIECTB.
6/54 5.04 Heopranwndeckne KHCIOTHI OOBSICHAIOT KIacCH(HUKAIMIO KHUCIOT, XHMHYECKHE CBOWCTBAa KucioT, ocooOwie | 1. 48-49
CBOMCTBA Aa30THOM M KOHLEHTPUPOBAHHOM  CEpHOM KHUCIOTHL. YMewT _ HaseiBarh | J1.O.14,15,1
W3yYEHHBIE BENIECTBA 2
7/55 9.04 Oprannyeckue KUCIOThI OO60CHOBBIBAIOT B3aUMOJICHCTBUE KUCIIOT CO CIUPTaMU (PEaKIUI0 dSTEPUPHUKAIIH). .47
3HAIOT YKCYCHYIO KHCIIOTY.
8/56 12.0 Cemunap «Okcuabl. Kucnotsn»
4
9/57 16.0 OcHoBaHMsI HEOpraHUYECKHE XapakTepu3yloT XUMHUYECKUE CBOMCTBA OCHOBaHMH , KIIACCH(PHUKAIIHIO. JI.O.16,17,1
4 3HAIOT Ba)KHEUIME BEIIECTBA: MIEJIOYH, HEPACTBOPHUMBIE OCHOBAHHSI. 8,12
10/58 | 19.0 OcHoBaHMsI OpraHu4eCKHe XapakTepu3yloT OpraHNuecKue OCHOBAHUS, UX OCOOCHHOCTH.
4 HaspiBaroT BemiecTBa o MeXIyHapOJIHOW HOMEHKIIATYPE;
11/59 | 23.0 | Cemunap «OcHOBaHHsI»
4




12/60 | 26.0 Conu. Knaccupukanus coneil. XapakTepu3yloT B3aUMOJICHCTBHE C KHUCIOTaMH, ILIeIoYaMH, MeTaulaMu U cojsimu | J1.50-52
4 XuMU4YecKue CBOICTBa CoJIeH. | 3amuChIBalOT KAYECTBEHHBIE PEeaKIUU Ha XJIOPHI-, CyIb(dart-, u kapOoHaT-aHHOHBI, KaTuoH | JI.O.Nel17,18
[IpeacraButenu  comed W uX | aMMoOHUs, kKaruousl xxene3a (II) u (I10). 12
3HAaYCHHE. YMeIT Ha3bIBaTh U ONPEAEIsTh NPUHAJICKHOCTh BEIECTB K Pa3IMYHBIM KJlaccam;
13/61 | 3.05 I'eHeTnyeckass  CBSA3b  MEXAY JlaloT MOHATHE O TEHETUYECKOM CBA3M U TIeHeTHdeckux psgax. CocTaBisior
KJIacCaMH HEOPraHMYECKUX | TeHETUYECKHIl psJl MeTajula U HeMeTaslia
COCIMHEHU.
14/62 | 7.05 I'eneTnueckas CBS3b MEXTY YMEIT COCTaBIATh T€HETHYECKHUE PSAbl OPraHUYECKUX coeauHeHUH. OOBICHSIOT
KJIaccaMu OpPTaHUYECKUX | OCOOCHHOCTH I€HETHYECKOTO Psijia B OPraHUYECKON XUMUHU.
COCTUHEHUN.
15/63 | 14.0 | [IpomexyTo4Has aTTeCTalus
5 TecToBas pabota
16/64 | 17.0 [Ip. pabora Ne 2. Pemenue | Ymerom BbIONHATE XUMUUYECKUN SKCIIEPUMEHT MO PACIIO3HABAHUIO BAXKHEUIITHX J1.53
5 OKCIIEPUMEHTAIBHBIX 3a7a4 HA WUJCH- | HEOPTaHUYECKHUX BEIICCTB
TUQUKALMIO  HEOPraHUYECKHX U
OPraHUYEeCKUX COCTUHEHUN
17/65 | 21.0 Pemenue 3amau YMeroT pemath 3a1a4uu
3)
18/66 | 22.0 | O6o006menue mo Teme «Heopranuue- | YMeOT npuMeHsTh nonyueHHbie 3YHbl
5 ckasg xumus»y K,P.Ne3

HeOpFaHI/IquKaH XUMMUA
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