Pabouas nporpamma nmo kypcey «Xumusa». 8 kiaacc. ®I'OC 000

[losicHuTENbHAS 3alKCKA.

Pabouas mnporpamma m©mo XMMHUHM A8 OCHOBHOM IIKOJBI COCTaBJ€HA Ha OCHOBE
OyHIaMEHTANBHOTO siipa cojlepkaHusi oOmero oOpa3zoBaHuss U TpeboBaHull K pe3ynbTaraMm
OCHOBHOTO  o0miero oOpazoBaHMs, NpPEACTaBICHHbIX B  @DeaepalbHbBIM  TOCYJapCTBEHHOM
o0Opa3oBaTeNbHOM CTaHAapTe o0liero o0Opa3oBaHUs BTOPOro IOKOJIEHHA. B Hell yuuThIBaroTcs
OCHOBHBIC HJIEW TOJOXKEHUS TPOTpaMMBbl Pa3BUTHS U (OPMHUPOBAHHUS YHUBEPCAIBHBIX YYEOHBIX
NEHCTBUI 17151 OCHOBHOTO 00IIEr0 00pa3oBaHUsl «XUMUS», KaK OJJHA U3 OCHOBOIIOJArallux 0oaacTei
ecrecTBO3HaHUs. Pabouas mporpamma y4deOHOro Kypca 1Mo XUMHH s 8 Kiacca pa3paboTaHa Ha
ocHoBe ®I'OC BTOpOro mokosieHus, Ha 0a3e MpPorpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHus MO XUMUU
(6azoBbIil ypoBeHBb) W aBTOpckoil mporpammbl O.C. T'abpuensina, A.B. Kynmosoi. Ilporpamma
OCHOBHOTO 0011ero oopa3oBanus 1mo xumuu. 8-9 kmaccel. M: Jlpoda, 2015 r. JlanHas mporpamma
KOHKPETU3UPYET CO/EpKaHue CTaHIapTa, MaéT pacrlpeieieHne yueOHBIX 4acoB IO pasjiesiaM Kypca,
MOCIIE0BATEIBHOCTh U3YUCHHSI TEM U Pa3fesioB ¢ YYETOM MEXKIPEIMETHBIX U MPEIMETHBIX CBS3EH,
JIOTUKHA Yy4eOHOTo Ipoliecca, BO3PACTHBIX OcoOeHHOcTel ywammxcs IIporpamma paccumrana Ha 70
yacoB (2 yaca B HEJENI0), B TOM YHUCIIE HAa KOHTPOJIbHBIE paOOThl — 6 YacoOB, MpaKTHUYECKHUE pabOTHI 5
yacoB. CojeprkaHue NMporpaMMbl HallPaBI€HO HA OCBOECHUE YJalllUMUCS 3HAHUM, YMEHUH U HaBBIKOB
Ha 6a30BOM YpOBHE, YTO COOTBETCTBYeT OOpazoBaTeIbHON MPOrpaMMe MIKOJBI.

IInanupyemMble pe3yJbTaThl 00yYeHHs

[IpenqmMeTHBIMU pE3yNbTaTaMH OCBOCHHS BBITYCKHUKAMH OCHOBHOW IMIKOJBI IPOTPaMMBI IO
XUMUH SIBISIFOTCSL:

B nmo3naBarensHOU chepe:

- JaBaTh OMpENEICHUS H3YYEHHBIX MOHITHIA: BEIIECTBO (XUMHUYECKHIl DJIEMEHT, aToM, HOH,
MOJICKYJ1a, KPHCTAUTMYECKasi peIIeTKa, BEIIECTBO, MPOCThIE M CIIOXKHBIE BEUIECTBA, XUMHUYECKAs
dbopMyna, OTHOCUTENbHAss aTOMHAas Macca, OTHOCHTENbHAsh MOJEKyJspHas Macca, BaJCHTHOCTb,
OKCHJIBI, KHCJOTBI, OCHOBAHHWSA, COJH, aM(OTEPHOCTb, HHIUKATOP, MEPUOANICCKHIA 3aKOH,
nepuojuyecKkas ~ CHUCTeMa,  Iepuoaddeckas  TaOnuua,  M30TONBI,  XUMHMYECKas  CBS3b,
AJIEKTPOOTPHUIIATEIEHOCTh, CTENEHb OKHCJICHUS, JJIEKTPOJIHT); XMUMHYECKass peaknus (XHMHYECKOoe
ypaBHEHHE, T€HETHYecKas CBSA3b, OKUCIIEHHE, BOCCTAHOBJIEHME, JJIEKTPOJUTHUYECKAs IUCCOLUAINS,
CKOPOCTh XUMUYECKOW PEAKIINH);

- ONKCHIBaTh JEMOHCTPAI[MOHHBIE M CAMOCTOSITEILHO MPOBEAECHHBIE IKCIIEPUMEHTBI, UCTIONb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, POJIHOI) A3BIK U S3bIK XUMHH;

- ONHUCHIBATh M pa3ivyaTh M3YYEHHBIE KJIACChl HEOPraHMUYECKUX COEIUHEHUH, MpPOCThle U
CJIO’KHBIC BEIIECTBA, XUMHYECKHIE PEAKIINN;

- KJIJacCU(PULIMPOBATh NU3YUYE€HHBIE OOBEKTHI U SBJICHUS;

- HaOIOAaTh AEMOHCTPHPYEMBIE U CAMOCTOSITEIIHHO TIPOBOIMMEBIE OTIBITH, XUMHUUECKUE PEAKIIHH,
IPOTEKAOIKE B IPUPOJIE U B OBITY;

- JenmaTh BBIBOABI M YMO3aKIIOYEHUS W3 HAONIOJCHHWH, W3YYCHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, NMPOTrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB M0 AHAJIOTMU CO CBOMCTBAMHU
U3yYEHHBIX;

- CTPYKTYypHpOBaTh HW3YYEHHBIH MarepHal M XUMHUYECKYI0 HH(GOpMAIHIO, IMOJYyYCHHYIO M3
JPYTUX UCTOYHHUKOB;

- MOJEIHMPOBATh CTPOCHUE AaTOMOB JJIEMEHTOB IEPBOTO — TPETHEro MEpPHOAOB (B pamKax
M3YYEHHBIX TTOJIOXKEHUH Teopuu D. Pezepdopaa), cTpoeHrne mpoCcTeUIINX MOJIEKYJ.

B nieHHOCTHO-OpHeHTalMOHHOI chepe:

- aHANM3UpPOBaTh W OICHWBATH MOCJIEICTBHUS IS OKpYKalomed cpeapl OBITOBOH U
IPOM3BOJICTBEHHOM EATEILHOCTH YeNIOBEKa, CBI3aHHOMU C repepaboTKOM BEIECTB.

B tpynoBoii chepe:

- IPOBOJIUTh XUMHUECKUI SKCIIEPUMEHT.



B cdepe GezomacHOCTH KU3HENEATSTHHOCTH:
- OKa3bIBaTh INCPBYIO IIOMOIIbL MPH OTPABJICHUAX, OXKOrax MU APYrux TpaBMax, CBA3AHHBIX C
BEIIIECTBAMH M JJAOOPATOPHBIM 000PYIOBAHUEM.

BocbMUKIACCHUK HAYYNTCS:

* OIKCHIBaTh CBOWCTBAa TBEPABIX, JKUIKUX, T'a3000pa3HbIX BEILECTB, BBIIEISAS UX CYIIECTBEHHBIE
MPU3HAKY;

* XapaKTEepU30BaTh BEILIECTBA II0 COCTaBY, CTPOEHHUIO M CBOMCTBAaM, YCTaHABIMBATh IPUYMHHO-
CJIE/ICTBEHHBIC CBSI3U MEXK/y IAaHHBIMU XapaKTEPUCTHUKAMHU BEILIECTBA;

* PacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMUYECKUN IJIEMEHT»,
«IPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAJICHTHOCTDY, UCIIOJb3Ysl 3HAKOBYIO CUCTEMY XHUMUH;

* u300pakaTh COCTaB IMPOCTEHIIMX BEHIECTB C MOMOUIbI0 XMMHYECKUX (OPMYT M CYIIHOCTh
XAMHYECKHUX PEAKIU C MOMOILIBI0 XUMUYECKUX YPaBHEHHUI;

* BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, & TAK)KE MACCOBYIO JI0JIIO
XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUSIX JIJISl OLICHKU MX MPAKTUYECKOW 3HAYMMOCTH;

* CpaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAaHHUs, KUCJIOTHI, COJIH;

* KJ1accu(UIUPOBATH OKCUABI 1 OCHOBAHMSI I10 CBOMCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* MIOJIL30BATHCS JIAOOPATOPHBIM OOOPYIOBAHHEM M XUMHUECKOU IMOCYI0H;

* IIPOBOAMTH HECIIOKHBIE XMMHUYECKHUE OIBITHl U HAOMIOJEHHS 32 M3MEHEHUSIMU CBOWCTB BEILIECTB B
mpolecce WX TNPEBpalICHH; COONMIOAAaTh TpaBUa TEXHUKH OC30MACHOCTH TPH TPOBEIACHUU
HAOIIO/ICHUH U OIIBITOB;

* pasznuMyaTh DSKCIEPUMEHTAIBHO KHCIOTHI W IIETOYM, TOJIB3YSICh HMHAMKATOPAMH, OCO3HABATH
HEO00XOUMOCTh COOII0eHHs Mep 0€30MacCHOCTH IPpU 0OpAIIeHUH C KUCIOTaMH U [IeI0YaMHU.

* pacKpbIBaTh CMBICH Nepruoandeckoro 3akona . 1. Menaeneena;

* ONUCBHIBATh W XapaKTEpU30BaTh TAOMUYHYIO (OpPMY MEPUOIUYECKON CHUCTEMBl XHUMHUYECKUX
AJIEMEHTOB;

* XapakTepU30BaTh COCTAB ATOMHBIX fJIEp U PACIPEICICHUE YHUCia 3JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMUYECKHX JJIEMEHTOB MaJIbIX IMEPUOOB MEPUOANUECKON CUCTEMBI, a TAK)Ke Kalus U
KaJIbLIMS;

* pa3IMYaTh BUABI XUMHUYECKOU CBS3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJEHTHYIO HEMOJISIPHYIO
Y METaJNIMYECKYIO;

* n300pa)kaTh JJIEKTPOHHO-MOHHBIE (HOPMYJIBI BEIIECTB, OOpPa30BAaHHBIX XUMHUYECKUMH CBS3SIMHU
pa3HOro BUJA;

* BBISBIISITh 3aBUCUMOCTH CBOWCTB BEIIECTB OT CTPOEHHUS MX KPUCTAUIMYECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METANINYECKHX;

* XapaKTepU30BaTh XUMHUYECKHE DJIEMEHTHl M MX COCIUHEHHUsS Ha OCHOBE IOJIOKEHHUS DJIEMEHTOB B
NEePUOANYECKON CHCTeMe U OCOOCHHOCTEH CTPOEHUS X aTOMOB;

* XapaKTepu3oBaTh HAyYHOE U MHPOBO33PEHUYECKOE 3HAUCHHUE TMEPUOJMYECKOr0 3aKOHA W
MIEPUOANYECKON CUCTEMBI XUMHUECKHUX ArieMeHTOB /. . Menneneesa;

* O0BSCHATH CYTh XUMHUYECKUX MPOIECCOB U UX MPUHIUIMHUAIIBHOE OTINYHE OT (PU3NYECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIIUI;

* YCTaHABIIMBATh MPUHAUICKHOCTh XUMHUYECKON pEaKIuu K ONPEeACTIEHHOMY THUITy 1O OJHOMY U3
KJIAaCCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YHUCTY M COCTaBY MCXOHBIX BEIIECTB M MPOIYKTOB PEAKIIUU
(peakiuu COeIUHEHUS, PA3JIOKEHHU, 3aMEIICHUsT U 0OMEHa); 2) MO BBIJACICHUIO WIH TOTJIOMIEHUIO
TEIUIOTHI (PEAKIIUU IK30TEPMUUYECKUE U IHAOTEPMUUYECKUE); 3) MO U3MEHEHUIO CTeNeHEeH OKHCIIeHUS
XUMHUYECKHUX AJIEMEHTOB (PEaKIMK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC); 4) MO0 00paTUMOCTH TIpoliecca
(peakiuu oOpaTuMBble M HEOOPATUMBIE);

* COCTaBIIATh YPaBHEHUS DSJEKTPOJMTHYECKOW TUCCOIMAIIMN KHCIIOT, IIE0Yeh, COJICH; TOJHBIC U
COKpaIIEHHbIC MOHHBIE YPaBHEHUS PEaKIMii 0OMeHa; YpaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii;

* MPOTHO3UPOBATH MPOAYKTH XUMHUYECKUX peakiuil mo (opmynam/Ha3BaHUSM UCXOIHBIX BEIIECTB;
OTIPEIETISATh UCXOIHBIE BEIIECTBA M0 (popMytaMm/Ha3BaHUSM MTPOTYKTOB PEAKIINH;



* COCTaBJSATh YypPaBHEHHUS peakUUi, COOTBETCTBYIOIIMUX MOCIEIOBATEIBHOCTU  («IIETIOUKE)
MpEeBpaICHI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KIIACCOB;

* BBIBJISITH B MPOIECCE SKCIEPUMEHTA MPHU3HAKU, CBUICTENbCTBYIOIINE O MPOTEKAHUH XUMHUYECKOMN
peaxuuu;

* IPUTOTOBJIATH PACTBOPHI C OMPEIeIEHHON MacCOBOH 10JIel paCTBOPEHHOTO BEIIECTBA;

* OMNpEAeNATh XapakTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT W MIENOYEH MO M3MEHEHHWIO OKPACKU
UHUKATOPOB;

* MPOBOJUTH KAUYECTBEHHBIC PEAKIIMH, TOJITBEPKIAIOIINEC HAIMYUE B BOJHBIX PACTBOpaxX BEIICCTB
OTJICIIbHBIX HOHOB

* OMpEAETATh MPUHAIKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 M3YYCHHBIX KJIACCOB/TPYIIIL:
METaJIJIbl U HEMETAJUIbI, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, COJIH;

* COCTaBIIATH (DOPMYJIBI BEIIECTB M0 UX HA3BAHUSM;

* OIPEIENSATh BAJICHTHOCTh U CTEIIEHb OKHCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJISITh (POPMYJBI HEOPTaHUYECKHX COCIMHEHUN 1O BAJCHTHOCTSAM W CTETICHSIM OKHCICHUS
JJIEMEHTOB, a TaKXKe 3apslaM HMOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTU KHUCIOT, OCHOBAHUN U
COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS (DU3MUYECKUX M XMUMHUYECKHUX CBOMCTB IPOCTHIX BELIECTB
(MeTaJIoB MU HEMETAJIOB) M MX BBICHIMX OKCHJOB, 0Opa30BaHHBIX 3JE€MEHTaMU BTOPOTO U TPETHETO
MIEPHOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JIJIS TPYIII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;
* Ha3bIBaTh OOIME XMMHUYECKHUE CBOMCTBA, XapaKTePHBIC JUIS KAXKIOTO M3 KJIACCOB HEOPTaHHMUYECKUX
BEIIIECTB: KUCIIOT, OCHOBAHUA, COTIEH;

* TPUBOIUTH TIPUMEPHI PEAKIUH, TOATBEPKIAOIINX XHUMHUYECKAE CBOHCTBA HEOPTaHUYECKHX
BEIIIECTB: OKCUJIOB, KICIIOT, OCHOBAaHUH U COJIEIA;

*  ONpEeNeNATh  BEHICCTBO-OKHCIUTENh W  BEIISCTBO-BOCCTAHOBHUTEIh B  OKUCIHTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUSX;

* COCTaBJISATh OKHCIMTEIbHO-BOCCTAHOBUTENbHBIM OajsiaHCc (11 M3YYEHHBIX pEakiuil) 1o
MPEJIOKEHHBIM CXEMaM PeaKIuii;

* MPOBOJUTH JIAOOPATOPHBIE OIBITHI, MOATBEPIKIAOIINEC XUMHYCCKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIECTB;

BocbMHUKJIACCHUK MOJYYUT BO3MOKHOCTh HAYYHThCSI:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCEIHEBHOM JKU3HM;

* OCO3HaBaTh HEOOXOIMMOCTh COOJIIOJICHUS TPaBWJ SKOJOTMUECKH O€30MacHOTrO TMOBEIEHUS B
OKpY>Karolle NpUPOIHON Cpene;

* MOHUMATh CMBICTT U HEOOXOMUMOCTh COOJIFOICHUS TIPEITMCAHHM, TIPEIaraéMbIX B HHCTPYKITUAX T10
UCIIOJIb30BAHUIO JIEKAPCTB, CPECTB OBITOBOM XUMUHU U JP.;

* UCIOJB30BaTh MPHOOPETEHHBIC KITFOUYEBBIE KOMITETEHTHOCTH TIPH BBIMOJIHCHUN HCCIICIOBATEIIbCKIX
MPOEKTOB IO U3YYEHUIO CBOMCTB, CIIOCOOOB MOJTYYESHHS U PACIO3HABAHMSI BEILIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIICTEHTHOCTH, HCIIOJIB3YysS CPEJICTBA YCTHOW W THCHMEHHOMN
KOMMYHHKAIMH TpU paboTe ¢ TeKCTaMu yueOHUKa U JIOTOJHUTENBHON JTUTEepaTypoi, CpaBOYHBIMU
Ta0JINIIaMH, TPOSIBIISITH TOTOBHOCTh K YBOKCHUIO MHOW TOYKHU 3PCHHS MTPU OOCYXKICHUU PE3yIhbTaTOB
BBITIOJTHEHHON paloThI;

* OOBCKTHUBHO OIICHUBATh WH(OPMAIMIO O BEMIECTBAX W XUMHUYECKHX IPOIeccax, KPUTHICCKU
OTHOCUTBCS K TICEBAOHAay4yHOW wuWH(pOpManuu, HeT0OpOCOBECTHOW pekiamMe, Kacaromencs
WCTIOJTb30BaHUS PA3JIMYHBIX BEIIICCTB.

* 0CO3HABaTh 3HAYCHHE TEOPETHUECKUX 3HAHUH JJIS MPAKTUUECKOM IeATEeTbHOCTH YeI0BEKa,

* OITUCHIBATH N3YYCHHBIC OOBEKTHI KaK CHCTEMBI, TPUMEHSISI JIOTHKY CHCTEMHOTO aHAJTN3a;

* MPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOAMYECKON CHCTEMbl XUMHYECKHX DIIEMEHTOB IS
OOBSICHEHUS ¥ MPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh HMH(DPOPMAIMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YTIYyONEHHUS 3HAHUNA 00 HCTOPUU
CTaHOBJICHUSI XMMHYECKOW HAyKH, €€ OCHOBHBIX MOHSATHH, TIEPUOJIMYECKOTO 3aKOHA KaK OJHOTO W3
BaXHEHUIIINX 3aKOHOB MPHUPOJIBI, a TAK)KE O COBPEMEHHBIX JOCTHKCHUSIX HAYKH U TEXHUKH.

* COCTaBIIATH MOJICKYJISIDHBIC U TTOJIHBIC HOHHBIC YPaBHEHUS 10 COKPANEHHBIM HOHHBIM YPaBHCHHSIM;



* IPUBOJUTH MPUMEPHI PEAKIIUA, TOITBEPKAAIOIINX CYIIECTBOBAHNE B3AMMOCBA3U MEXKIY OCHOBHBIMHU
KJIACCaMU HEOPIraHUYECKUX BEILECTB;

* MPOTHO3MPOBATH PE3YJbTAaThl BO3JCHCTBUS pPa3IUYHBIX (AKTOPOB HA HM3MEHEHHE CKOPOCTH
XAMHYECKON PEAKIINY;

* IPOTHO3UPOBATh XMMHUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMUS;

* TPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA TMPOSBIATH OKHCIUTENBHBIE WA BOCCTAHOBHUTEIHHBIC
CBOICTBA C YYETOM CTEIICHEH OKUCIICHUS JIEMEHTOB, BXOJIAIIUX B €TI0 COCTAB;

* BBIABJIATH CYIIECTBOBAHUE TI'E€HETHMYECKOM B3aMMOCBA3M MEXAY BELIECTBAMU B pALY: MHPOCTOE
BEIIIECTBO — OKCHJ — TUJPOKCHJ — COJIb;

* OpPraHu30BbIBaTh, IPOBOJUTH YYEHUYECKHE IPOECKTHI
MMEIOLIUX BAXKHOE MPAKTUYECKOE 3HAUYCHHUE.

II0 HCCIACIOBAHHUIO CBOMCTB BEIIECTB,

Il. Conep:kanmne yueGHOT0 mpeamMeTa

Pa3nen nmporpammel NnpeMeTHbIE pe3yabTaTbl | MeTanpeaMeTHble | JIUYHOCTHBIE
00yueHus pe3yJabTaThl pe3yJabTaThl
o0y4eHust 00y4eHust
l. METOUBI | Vuawuiics oonocen ymemn: Yuawuiica VYyanuiicst 10JKeH:
[TIO3HAHHIA XapakTepU30BaTb OCHOBHBIE 00J1ICeH YMemb: 3namov noHumamu:
BELIECTB N | meToap! n3ydeHus COCTaBJIATh OCHOBHBIE
XUMMNYECKHUX €CTECTBCHHBIX JUCIUILINH CJIO’KHBIN IIJIaH HCTOPUYECKHUE
SIBJIEHUIA. (HabmroieHHe, SKCIIEPUMEHT, TEKCTa; BIIAACTh COOBITHS, CBSI3aHHBIC
OKCIIEPUMEHTA | mogenupoBaHue); TaKuM BUJA C pa3BUTHEM XUMHUHU
JIbHBIE OCHOBHBI | ponb XxumMuu B KU3HU W3JI0KEHUS U 00I11eCTBa;
XUMHNHN YyesoBeKa, apryMEeHTUPOBaTh TEKCTa, KaK JIOCTUKEHHUS B
CBO€ OTHOIIICHUE K 3TOMH IIOBECTBOBAHHE; 00J1aCTH XMMUH;
npobieme; nox OCHOBBI 3/10pPOBOT'O
Yuawuiics oonocen ymemo: PYKOBOJICTBOM o0pa3za Ku3HH;
KCII0JIb30BATh MPU PELICHUU YUUTENS npaBuja MOBEACHUS
pacyeTHBIX 3a/1a4 OHSITHS MIPOBOJIUTH B UC, CBsI3aHHBIX C
«KOJINYECTBO BEUIECTBAY, HaOI01eHus, BO3JIEICTBUEM
«MOJIbY, «ITOCTOSTHHAs oOpMIIATH OTYET, | Pa3IUIHBIX BEIIECTB,;
ABoraapo», «MoJiipHas BKJIHOYAIOLIU I COLIMAJIBHYIO
Maccay, «MOJISIPHBIA 00beM OTMCaHue 3HAYUMOCTD U
ra3oB», «<HOpMaJIbHbIE HaOIIIOJIEHUs, €r0 | COAepKaHUe
YCIIOBHSI» pe3yibTaT, BRIBOJ; | Ipodeccuii,
MoJy4yaTh CBSI3aHHBIX C
XUMHUYECKYIO XUMUEH;
uHpopmanuto u3 | Hcneimoieams:
Pa3IUYHBIX YyBCTBO T'OPJIOCTH 32
HWCTOYHHKOB. POCCUICKYIO
XUMHYECKYIO HAYKy
Il. BELHECTBO. Yuawuiicsa oonoicern ymems: Yuawuucs 1 YBKCHIC K
Tema 1. ATOMBI HCIIOJIb30BAaTh MPH 00JIDICEH YMemb HcTOpHH €¢
XUMHYECKHX XapaKTEPUCTUKE BEIIECTBA COCTaBNATE ruan | PA3BUTHA, yBAKCHUC
3JIEMEHTOB. MIOHSTHUS «aTOM, BBITIOJTHEHUS K OKpYKaromum —
Tema 2. [IpocTeie «MOJIEKYJTIa», «XXUMHYECKUN yueOHol 3amauy; | YMCTD CIYIIATh U
BEIIECTBA AJEMEHT», «MOHY, «BEIIECTBA | COCTABIATh CIIBILIATE HTAPTHEPA.
Tema 3. MOJICKYJIIPHOTO 1 TE3UCHI TEKCTA, IIpunimats p CIICHHA
Coenunenus HEMOJIEKYJISIPHOTO CTPOCHUS, | BJIAJIETh TAKUM C Y4CTOM IO3HIIH
XAMHYECKHUX «K03 (P HUITHESHTHD», BHIOM M31I0KeHHs | DCCX YHACTHHKOB,
2JIEMEHTOB «UHJIEKCBD», «IIPOCTOE TEKCTa, KaK CaMOYBAXCHHC 1
BEIIIECTBOY, «CIOKHOE OTIMCAHHE; SMOIHOHAILHO-
BEILIECTBOY; 3HATH HCII0JIb30BaTh TIOIOPKUTCIBHOC




XUMHUYECKHE CUMBOJIBI, UX
Ha3BaHUS U MIPOU3HOLICHHUE;
OIIpENIeNIATh BAJIEHTHOCTb
aTOMOB B OMHApHBIX
COEIMHEHUSIX; COCTaBIIATh
(hopMyIIbl OUHAPHBIX
COEMHEHUH 110 BaJICHTHOCTH;
paccuumvleéams.
OTHOCHUTEJIbHYIO
MOJIEKYJISIPHYIO Maccy
BEIIECTBA 110 ero (hopMmyuie,
MacCOBYIO JIOJI0 XMMHUYECKOT O
3JIEMEHTa B CO€AMHEHUH,
MOJIIPHYIO MacCy BEIECTBA;
yCTaHaBJIMBATh MPOCTEHINYIO
(dhopMyITy BEIIECTB IO
MacCOBBIM J0JISIM 3JIEMEHTOB;
KJ1accu(UIMpoBaTh
U3YyYEHHbIE XUMUYECKUE
AJIEMEHTHI U UX COEAUHEHUS;
CpaBHUBATb XMMHUUYECKHE
AJIEMEHTHI pa3HBIX TPYIIIL,
yCTaHaBJIMBaTh BHYTPU- U
MEXIPEIMETHBIE CBS3H.
dopmyIUpOBaTh
MEPUOINYECKUI 3aKOH U
PacKpbIBaTh €ro CMBICI.
XapakTepus3oBaTb CTPYKTYPY
tabmuusl «llepuonnueckas
CUCTEMA) pa3JInyaTh MEPUOJIbI,
rpymisl, A- u b-rpynmnst.
Ornpenenarb NOHITHS
«XMMHUYECKHH IIEMEHT»,
«TIOPSAAKOBBI HOMEDY,
«MaccoBOE YHCIION,
«QJIEKTPOHHAs 000JI0UKay,
«QIJIEKTPOHHBIN CIIOM».
OOBsCHATH (hU3NYECKU
CMBICJI TTOPSIIKOBOI'O HOMEpa
XMMHUYECKOTO DJIEMEHTA,
HOMEPOB T'PYIII U EPUOJIOB;
3aKOHOMEPHOCTH U3MEHEHMUS
CBOMCTB 2JIEMEHTOB B
npejenax Majblx IepruoJ0B U
A-rpynn. Onpenensitb Yucio
IIPOTOHOB, HEUTPOHOB,
AJIEKTPOHOB Y aTOMOB
XUMHUYECKHUX 3JIEMEHTOB.
CocCTaBIATh CXEMBI CTPOEHUS
aTOMOB nepBbIX 20
3JIEMEHTOB. XapaKTepHU30BaTh
XUMUYECKHE DJIEMEHTHI Ha
ocHoBe ux nonoxkenusd B [1C u
0COOEHHOCTEH CTPOCHUS

TaKOH BUI
MBICJICHHOTO
MOJICTTUPOBAHMUS,
Kak 3HaKOBOE (Ha
MpUMEPE 3HAKOB
XUMHYECKUX
3JIEMEHTOB,
XUMHYECKUX
(opmyu;
OCYIIECTBIISATh
Ka4eCTBEHHOE U
KOJIMYECTBEHHOE
ONMCaHue
KOMITOHEHTOB
00BEKTa;
OTPENIETATh
CYIIIECTBEHHbBIE
MPU3HAKU
oOBbeKTa.
KCII0Ih30BaTh
(dbuzmveckoe
MOJICJIUPOBAHNE
(Ha mpumepe
MoJenen
CTpOCHUSA
aTOMOB);
BBINOJIHATh
HETIOTHOE
OJHOJIMHEWHOE
CpaBHEHUE,
HEMOJIHOE
KOMILJIEKCHOE
CpaBHEHUE,
TOJTHOE
OJTHOJIMHENHOE
CpaBHEHUE
Yuawuitica
0010CeH yMemby
COCTaBJISITh Ha
OCHOBE TEKCTa
CXEMBI, B TOM
YHUCIIEe ¢
MIPUMEHEHUEM
cpencts UKT;
HCII0Ih30BaTh
TaKoi BUI
MBICJICHHOTO
MOJEJIMPOBAHUS,
KaK 3HAaKOBOE
MOJEJIUPOBAHUE
(Ha mpumepe
COCTAaBJICHHSI CXEM
oOpazoBaHwms
XUMUYECKOU

OTHOILIEHHE K ceOe;
Ilpusznasamo:
HEO0XOINMOCTh
CaMOBBIPAKEHUS,
camopeau3alui,
COILIMAIBHOTO
pU3HAHUS;
Oco3nagamy:
TOTOBHOCTD (WK
HErOTOBHOCTB) K
CaMOCTOSITENIbHBIM
MOCTYIKaM U
JIEHCTBUAM,
MPUHATHIO
OTBETCTBEHHOCTH 3a
UX PE3yJbTaThl;
Ilpoaenamep:
TOOPOKENATEITBHOCTh
K JIIOJISIM,
YCTOWUYMBBIN
MO03HABATENbHBIH
MHTEPEC K U3YUCHUIO
MUpa BEIIECTB,
yOEXIEHHOCTh B
BO3MOKHOCTH
MO3HAHUSI IPUPO/IBI;
Ymems:
yCTaHaBJIUBATh CBSI3b
MEX]Ty LIETBIO
U3YYCHUS XUMHH U
TEeM, JIJIsl 4ero OHa
OCYIIECTBIISIETCS;
CTPOUTH KU3HEHHBIE
"
npodeccuoHanbHbIe
IJIaHBI C YYETOM
KOHKPETHBIX
YCJIIOBUM; BECTH
JTUAJIoT Ha OCHOBE
pPaBHOIIPABHBIX
OTHOUIEHUU U
B3aUMHOTI'O
YBaXEHUS; BBIJIEISATH
HPaBCTBEHHBIN
ACTEeKT MOBEJICHUS U
COOTHOCHUTH
TTOCTYTIKH U COOBITHUS
C IPUHSATHIMH
ATUYECKUMH
HOpMamH.




aTOMOB.
Yuawuiics oonocen ymemo:
WCTIOJIB30BATh TIPU
XapaKTePUCTHKE BEIIIECTB
MOHATHUS «KOBAJICHTHASI
MOJIIpHAs, HETIOJISIPHAs
CBSI3bY», «KMOHHAS CBSI3bY,
«CTETNeHb OKUCIICHUS |
OIIPENIENATh THIT XHMUYECKOMH
CBsI3H 110 (JOpPMYJIE BEIIECTBA;
XapaKTepU30BaTh MEXaHU3M
o0pa3oBaHMs KOBAJICHTHOM,
WOHHOM CBSI3M; YCTAHABIINBATh
MIPUYUHHO-CJICICTBCHHBIC
CBSI3U: COCTAB BEUIECTBA — TUII
XHUMHUYECKON CBSI3H;
OTIPENIeNIATh CTETICHb
OKHCJICHHS SJIEMEHTOB B
COCIMHEHUSIX; COCTABIISATh
(hopMyIIBI BEIIECTB 110
W3BECTHBIM CTEIICHSIM
OKUCJICHUS;

CBSI3H)

L. XUMHNYEC-
KA PEAKIIUA

Yuawuiics 00J1DICeH
3HamMb.

METOAbl  OINpPEICIICHUS
cocTaBa BOJbl — aHAIU3 U
CUHTE3; ¢buznueckue u
XUMHUYECKUE CBOIICTBA
M3y4aeMbIX BEILECTB;
CIIOCOOBI  OYHMCTKHA  BOJBI,
KPYrOBOPOT BOJbI B IPHUPOJE;
YMETh OMPENETSATh MaCCOBYIO
JIOJTIO PacTBOPEHHOTO
BEIIECTBA; TOTOBUTH PACTBOPHI
C ONpPEACIEHHOM MacCOBOU
J0JIen PacTBOPEHHOTO
BEILIECTBA.

Yuawuiics oonocen ymemo:
Mn300pakaTh MPOCTEUIITNE
XUMHUYECKUE PEAKIINH C
MTOMOIIBI0 XUMUYECKUX
yYpaBHEHUI; BBIYUCIATH IO
XUMHUYECKUM YPABHEHUSAM
MacCy WJIH KOJIMYECTBO
BEILIECTBA OJHOTO U3
BCTYTAIOMINUX B PEAKIIUIO WITH
MOJIYyYarOUIUXCsl BEUIECTB;
Ha3bIBaTh MPU3HAKH U
YCIIOBUSI POTEKAHUS
XUMHYECKUX PEAKIINI;

* YCTAHABIIMBATh
MPUHAJICKHOCTh XUMUYECKOM
peakuuu K OmpeeIEHHOMY
TUITY IO OJHOMY U3

Yuawuiica
00/1CEH YMemb.
COCTaBJISIThH Ha
OCHOBE TEKCTa
CXEMBI, B TOM
YHUCIIE C
MPUMEHEHHUEM
cpeactB UKT;
CaMOCTOSITEIIbHO
oOpMIISITH OTYET,
BKJIFOUYAIOIITAMN
OIMCaHUE
HaOIOIEHHs, €TO
pe3yJIbTaT, BBIBOJ,
HCITOJIh30BaTh
TaKO BUI
MBICJICHHOTO
MOJICTTUPOBAHUS,
Kak 3HaKOBOE (Ha
puMepe
ypaBHEHUH
XUMHYECKHUX
peaxiuit)




KJIacCU(PUKAIIMOHHBIX
IIPU3HAKOB: 1) 1o unciy u
COCTaBY MCXOJIHBIX BEUIECTB U
MPOIYKTOB peaklnu (peakiuu
COEIMHEHUS, Pa3NIOKEHUs,
3aMelieHus 1 ooMeHa); 2) 1mo
BBIICJICHUIO WJIH MTOTJIOLICHUIO
TEIUIOTHI (peaKLUU
9K30TEPMHUYECKHE U
SHJ0TEPMUYECKHE); 3) 1O
M3MEHEHUIO CTETICHE!
OKUCJICHUS XUMHYECKUX
AJIEMEHTOB (peaKuu
OKHCIIUTEIHHO-
BOCCTaHOBUTEJBHBIE); 4) TIO
00paTUMOCTH mporiecca
(peakuu oOpaTUMbIe U
HEOOpaTUMBIE);

* COCTaBIIATh yPaBHEHUS
3JIEKTPOIUTAYECKOMN
JUCCOLIUAIIUH KUCIIOT,
IIeI04ei, COJICH; IIOJHBIC U
COKpalIEHHbIE HOHHBIE
ypaBHEHHUsI peakluii oOMeHa;
ypaBHEHUS OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH;
* IPOTHO3UPOBATH MPOAYKTHI
XUMHUYECKUX PEAKLUHI 110
dbopMynaM/Ha3BaHUSIM
MCXOJHBIX BEIIECTB;
OTIpEAETSATH UCXOIHbBIE
BEIIECTBA 110
(bopMmynaM/Ha3BaHUAM
MPOAYKTOB PEAKIIHH;

* COCTaBJIATh YPaBHEHUS
peaxiuii, COOTBETCTBYIOLINX
MOCTIeIOBATEIFHOCTH
(«uenoukey) mpeBpaieHui
HEOPTaHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB;

* BBISIBIISITH B TIPOIIECCE
SKCIIEPUMEHTa MTPU3HAKH,
CBHUJICTEIILCTBYIOIIHE O
MPOTEKaHUU XUMUYECKOM
peaKiuu;

IV.2JIEMEHTAPH
bIE OCHOBBI
HEOPTAHUYECK
O XUMUN
OCHOBHLIC KJIaCChI
HeopFaHI/I‘—IeCKI/IX
COCTUHEHUN

Yuawuiicsa oonocen ymems:
KJIACCU(PUITUPOBATH CIIOKHBIC
HEOpraHMYECKHE BEIIeCTBA 10
COCTaBY Ha OKCHJIBI,
OCHOBaHWUS$I, KUCJIOTHI, COJIH;
OCHOBAHUSI, KUCJIOTBI U COJTU
0 PAaCTBOPUMOCTH UX B BOJIC;
KHCIIOTHI IO OCHOBHOCTHU U

Yuawuiica
00J19CEeH YMemb.
COCTaBJIATH Ha
OCHOBE TEKCTa
Ta0JIULBI, B TOM
YHUCIIe ¢
MIPUMCHEHHEM
UKT; nox




COZIEPIKAHUIO KUCIIOPO/A;
OTIPEIENIATh PUHAICKHOCTh
BEIIIECTB K OJTHOMY W3
M3YUYCHHBIX KJIACCOB 110
bopmyiie; coCTaBIIATH
(hOpMYyIIBI 110 BAJICHTHOCTH,
J1aBaTh HA3BaHMS BEIIECTBY 110
¢dopmyIie, uccaenoBaTb Cpeay
pacTBOpa ¢ MOMOIIbIO
HH/INKATOPOB; YCTaHABJINBAThH
TEHETUYECKYIO CBSA3b MY
M3YYCHHBIMH KJIaCCAMU
BEIIIECTB; IIPOBOIUTH
HaOII0ICHNS 32 CBOMCTBAMH
BEIIIECTB U SBJICHUSIMH,
MIPOUCXOISAIIMMU C
BEIIIECTBAMH,
XapaKTepU30BaTh XUMUYCCKHE

PYKOBOJICTBOM
YUUTENS
MIPOBOIUTH
OTIOCPEIOBAaHHOE
HaOJIIOIeHNE;
oOpMIISITH OTHET,
BKJTIOYAOIIHI
OIMCaHHE
HaOJIIOIEHUs], €ETO
pe3yJNbTaT, BBIBOJ,
OCYIIIECTBIIATh
WHIYKTHBHOE
000011IeHHE T.€.
OTIPE/ICIISATh
o0me
CYIIIECTBCHHBIE
MPU3HAKH JBYX M
0oJiee 00BEKTOB;

CBOICTBA BEIIECTB U OTIPEICTIATh
3aIMCHIBATh YPABHEHUS aCIIeKT
peaKIuii, MOATBEPIKIAFOIIIHE KJIaCCU(PUKALIMH U
JTaHHBIC CBOMCTBA. OCYIIECTBIISITh
KJIACCU(PUKALIHIO.
V.OKCIIEPUMEH | Yuawuiica donocen ymems: Yuawuiics
TAJIBHBIE MIPOBOJIUTH HAOIIOICHUS 00J11CeH yMemb .
OCHOBbBI CBONCTB BEILIECTB U ABJICHUHM, | OPraHU30BBIBAThH
XM MPOUCXOMSAIINX C yuebHoe
BEIIECTBAMH; OOBSICHSITH B3aUMOJICHCTBHE;
CYUIHOCTh XUMHUYECKUX B JIMAJIOTe C
SIBJICHUH M MX OTJINYUE OT YUUTEJIEM YIUThCS
(bu3UIeCcKuX, COOII0IaTh BBIpaOaTHIBAThH

MpaBUJIa TEXHUKH
0€301acHOCTH IpU
MIPOBE/ICHUH MPAKTHYECKIX
paboT u 1a6OPaTOPHBIX
OTIBITOB, PA3JENATh CMECH
METOJIaMH OTCTaWBaHMS,
GUIBTPOBAHMSI, BBITAPUBAHUS;
IPUOOPETATH OIBIT
MCTIOJIH30BAHUS PA3ITUIHBIX
METO/IOB U3yUCHHMS BEIIECTB;
Ha0Jt0/1eHus 3a UX
NPEBPAIICHUSIMU TIPH
MIPOBE/ICHNUHU HECIIOKHBIX
XUMHUYECKHUX 3KCIIEPUMEHTOB C
WCTIOJIb30BaHUEM
1a00paTOPHOTO
o0opyoBaHus U MPUOOPOB;

KpUTEPUU OLIEHKU
U ONIPENEIATh
CTENEHb
YCIIELTHOCTHU
BBITIOJTHEHUS
CBOETO 3a/1aHNUS;
OTCTauBaTh CBOIO
TOUKY 3pEHMUS,
apryMeHTHUpYs ee;




Conep:kanue y4eOHOr0 npeamera

Haszpanue paznena Kpatkoe coaepxanue Konnu
€CTBO
4acoB

I. METObI ITIOBHAHUS | XuMus Kak 4acTh €CTECTBO3HAHHMA. XHUMHUS - HayKa O BENIECTBAxX, UX | O

BEHIECTB 1 CTPOEHUH, CBOMCTBAX U MPEBPALLICHUSX.

XUMHNYECKHNX HaGmronenue, onucanue, u3MepeHHe, SKCIEPUMEHT, MOJEIHPOBAHHE.

SBJIEHUI [ToHsiTHE O XUMUYECKOM aHAJIM3€E U CUHTE3E.

OKCIepIMEHTaIbHOE W3yYEeHHE XHMHUYECKHMX CBOMCTB HEOPTaHMYECKHUX
BEIIECTB.

IIpoBenenne pacueToB Ha OCHOBE (POPMYIT U yPaBHEHHIA PEAKITHIA:

1) MaccoBo#t TOIM XUMHUYIECKOTO 2JIEMEHTA B BEIIECTBE;

2) MaccoBOH JIOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE;

3) KoJM4YecTBa BEIISCTBA, MAcChl WIH O00bEMa 1O KOJHYCCTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO M3 PEareHTOB WU MPOITYKTOB PEAKIIHH.

I1. BEIILIECTBO. ATOMBI M MOJIEKYJbl. XUMHYECKHH dieMeHT. SI3bIK XUMUU. 3Haku | 26
XUMHUYCCKUX DIIEMEHTOB, XUMHUYECKHE (OpMyNbl. 3aKOH ITOCTOSHCTBA
cocrasna.

OTHOCHTENIbHBIC aTOMHAs W MOJIEKYJSIpHas Macchl. ATOMHas €AWMHHULIA
maccol. KomndecTBo BemecTBa, Moiib. MossipHast Macca. MoNSpHBINA 00BeM.
YucTeie BellecTBA M CMECH BEIIECTB. [IpupojHble CMECH: BO3IYX,
MIPUPOIHBINA Ta3, He()Th, MPUPOIHBIE BOIBI.

KadecTBeHHBIN U KOIMYECTBEHHBIN cOCTaB BellecTBa. [IpocThie U CI0KHbBIE
BemecTBa. OCHOBHBIEC KJIACCH HEOPTAaHMUECKUX BEIIECTB.

[Teprnonnueckuii 3aKOH U TEPUOIUIECKAST CUCTEMA XMMHUECKUX 3JIEMEHTOB
.. Menneneesa. I'pynnsl 1 nepuoasl NEPUOIUIECKON CHCTEMBI.
Crpoenne atoma. Smapo (IPOTOHBI, HEHUTPOHBI) M AIEKTPOHBL. M30TOIEI.
CrpoeHue 3JCKTPOHHBIX O00O0JIOYEK aToMOB IepBbIX 20 3JIEMEHTOB
nepuoanueckoi cucremsl JI.11. Menneneesa.

Crpoenne MolieKyd. XUMHUYECKas CBS3b. [HUIBI XHUMHYECKUX CBSI3EH:
KOBaJIeHTHas (TIOJISIpHAsl U HeToJsipHasi), MOHHAs, MeTautnieckas. [lonarue
O BAJICHTHOCTU M CTENEHW OKHCIeHHs. BellecTBa B TBEPAOM, )KUIAKOM U
ra3oo0pa3HoM cocTossHuU. Kpucranmudeckne M amopgHbie BEIIECTBA.
Tunel KpUCTAIDIMYECKUX PEIIeTOK (aTOMHAs, MOJEKYyJspHAs, HOHHAS |
MeTaJuTHIecKas).

L. XUMHUYECKAS Xumuueckass peakius. YCIOBHS W TPU3HAKM XUMHYECKUX peakuui. | 24

PEAKIIMA CoxpaHeHre MacChl BEIIECTB MPU XUMHYECKUX PEaKIUsIX.

Knaccudukanus XMuMHUECKUX PEaKIMA 10 Pa3IUYHbIM IIPU3HAKAM: YUCITY U
COCTaBy WCXOAHBIX U TIOJYYCHHBIX BEIIECTB, WM3MEHEHUIO CTEIeHEH
OKHCJICHUS XHMHYECKUX DJIEMEHTOB;, TIOTJIONICHUIO WM BBIICIECHUIO
SHEPTHH.

DNEeKTpONUTHYECKass JUCCOLMAIUS BEIIECTB B BOJHBIX PacTBOpPax.
ONeKTponuThl W HednekTponauThl. HMoubl. KaTuoHsl U aHHOHBIL
DNEKTPOIIUTHYECKAs AUCCOLMALNA KHUCIOT, Lienodedl u coneid. Peakuuu
HOHHOTO oOMeHa. OKHCIUTETBbHO-BOCCTAHOBUTEIbHBIC peaKIuH.
OKHCIIUTETh U BOCCTAHOBUTENb.

IV.OJIEMEHTAPHBIE CBoiiCTBA MPOCTBIX BENIECTB (METAUIOB W HEMETAUIOB), OKCHJIOB, | 8

OCHOBBI OCHOBaHWM, KHCJIOT, cojiei. Bomopoxa. Bomopomnsie coenmHEHS

HEOPI'AHUYECKO HemeTtamuioB. Kucmopoa. O3on. Bona.

XUMUU

V.OKCIIEPUMEHTAJIb | TTpaBuna paGotbl B HIKONBHOM saGopatopuu. JlaGoparophas nocyga u | 7




HBIE OCHOBbBI XM

obopymosanmue. IlpaBmma Oe3omacHocTu. Pasmenenme cmeceit. Oumctka
BemecTB. PunpTpoBaHue. BipemmBanue. [IpUroToBieHue pacTBOPOB.
Tlonyuenue xpuctramnoB cosiel. IIpoBeneHue XUMHUYECKMX pEakiuil B
pactBopax. HarpeBatensHble ycTpoiicTBa. IIpoBereHHEe XUMHUYECKHUX
peakuuid npu HarpeBaHud. MeTonbl aHanuz3a BellecTB. KadecTBeHHbIE
peaknuu Ha ra3oo0pa3HbIe BellecTBA W HMOHBI B pacTBope. OmpeneneHue
xapakrtepa cpenbl. Uuaukaropsl. [lonydenue ra3000pa3HbIX BEIIECTB.




XNMUA
Kputepnn 1 HopMbI OIIEHKH 3HAHHWI W YMEHHNHA

DopMBbI KOHTPOJIS: YCTHBIN OTBET, JIAOOpaTOpHBIE paOOTHI, TPAKTHUECKUE PaOOTHI, TECT.

Onenka "S" cTaBUTCS, €CIM yYEHUK:

1. Toka3bIBaeT riIy0OKOE M TOJHOE 3HAHUE U IMOHMMAaHHE BCETO0 MPOTPaMMHOTO MaTepHala; MOJHOe
MMOHMMAHUE CYIIHOCTH pPACcCMATPUBAEMBIX IOHATHM, SBICHHA MW 3aKOHOMEPHOCTEW, TEOpHUH,
B3aUMOCBSI3€EH.

2. YMeeT COCTaBUTh MOJHBI W NMPAaBWIBHBIA OTBET Ha OCHOBE M3YUYECHHOTO MAaTEpHalia; BBIICISATH
TJIABHBIC TIOJIOKEHUSI, CAMOCTOSITEJIBHO IOJITBEPXKIATh OTBET KOHKPETHBHIMH NpUMEpaMH, (aKTaMH;
CaMOCTOSITEIbHO W apryMEHTHUPOBAHO JieNaTh aHalu3, OOOOIICHMs, BBIBOJBI, YCTaHABIMBATh
MEXIIPEIMETHbIC CBs3M (HA OCHOBE paHee MNPHOOPETEHHBIX 3HAHWN) W BHYTPUIPEAMETHBIC CBSI3H,
TBOPYECKH MPUMEHSTh MOTY4YCHHbIC 3HAHUS B HE3HAKOMOW CUTYallMH; TOCJIEA0BATENbHO, YETKO, CBS3HO,
000CHOBaHHO W 0€30IMO0YHO H3JIaraTh y4eOHBIH MaTepuaj. YMEeT COCTaBJIATh OTBET B JIOTHUECKOM
MOCJIEIOBATEIILHOCTH C HCIOJIB30BAaHUEM TNPUHATON TEPMHHOJIOTUH; JAeNaTb COOCTBEHHBIE BBIBOIBI;
(dopMynupoBaTh TOYHOE OIpEJeNieHHe M MCTOJIKOBAHHWE OCHOBHBIX IOHITHH, 3aKOHOB, TEOpHHA. MokeT
Opyd OTBETE HE IMOBTOPATH IOCIOBHO TEKCT Y4eOHMKA; M3JIaraTh, MaTepHall JIUTEPATYPHBIM SI3BIKOM;
NpPaBWIBHO M OOCTOSITEIBHO OTBEYATh HA JIOTOJHUTEIbHBIE BOIMPOCHl YUYUTENS; CAMOCTOSTEIBHO M
palMOHATIBHO UCIIOJIB30BaTh HATJISAAHBIE TIOCOOMS, CIIPAaBOYHbIE MaTepUalbl, yYeOHUK, JONOIHUTEIBHYIO
JUTEPATypy, NEPBOMCTOYHHKH, TMPUMEHSATh CHUCTEMY YCIOBHBIX O0O3HAUCHHMU TPH BEICHHU 3aITUCCH,
COITPOBOKIAOIINX OTBET; UCIIOIB30BaTh IS JOKA3aTeIbCTBA BHIBOJIOB U3 HAOJIOICHHIA U OTIBITOB.

3. CaMOCTOATENIPHO, YBEPEHHO M 0€30IIMO0YHO TPUMEHSET TOJyYCHHBIC 3HAHUS B PEIICHUU
npo0seM Ha TBOPUYECKOM YpPOBHE; JIOIyCKaeT He OoJiee 0JHOro HeJ04YETa, KOTOPBIH JIETKO MCIIPABISET 10
TpeOOBAaHUIO YUHTEJNIs; MMEET HEOOXOIMMble HaBBIKM pPabOTHl C MPUOOpaMH, YEepTEKaMHU, CXEMaMH,
rpaduKaMH, KapTaMH, CONYTCTBYIOIIMMH OTBETY; 3allMCH, CONPOBOKIAKOIINE OTBET, COOTBETCTBYIOT
TpeOOBaHUIM.

Oruenka "4" ctaBUTCS, €CITU YYEHUK:

1. Toka3bIBaeT 3HaHUS BCETO M3YyYEHHOTO MPOTPaMMHOrO MaTepuaia. J[aéT MmoMHbId ¥ MpaBUIbHBIN
OTBET HAa OCHOBE W3YYCHHBIX TEOPUH; JOMYCKAeT HE3HAUUTENbHbIE OIIMOKM W HENOYETHl MpHU
BOCIIPOM3BEACHUN H3YYEHHOTO Marepuana, HeOONbIIMEe HETOYHOCTH IIPH HCIOJIB30BAaHUU HAYYHBIX
TEPMUHOB WJIM B BBIBOJAX, 0000OHICHMSAX W3 HaOmoneHwWidl. Martepuan wu3iaraeT B ONpeAeIEHHON
JIOTMYECKON TOCIIEI0BAaTEIbHOCTH, PU 3TOM JIONyCKAaeT OJHY HerpyOyro ommOKy WM He Oonee ABYX
HEJIOUETOB, KOTOPBIE MOXKET HMCIPABHTh CAMOCTOSITEJIBHO MPH TPEOOBAaHWUHM WM HEOOJBIION MOMOIIU
NpernojaBaresis, IMOATBEPKAAET OTBET KOHKPETHBIMH TNPUMEpPaMH; NpPaBWIBHO OTBEYaeT Ha
JIOTIOJTHUTEIIBHBIC BOTIPOCHI YUUTEJISL.

2. YMeeT caMOCTOSITEIIbHO BBIJICNIATH TJIaBHBIC MOJIOKCHUSI B U3yYCHHOM MaTepualie; Ha OCHOBAaHHU
(dakTOB M TpPUMEPOB 0000IIATh, NEJIaTh BBIBOJbI. YCTAHABIMBATH BHYTPHUIIPEAMETHBIC CBA3U. MOXKET
NPUMEHSTh TOJNyYCHHbIC 3HAHUS HAa TNPAKTHKE B BUIOM3MEHEHHOW CHUTYallMd, COOJIOJAaTh OCHOBHBIE
npaBuia KyJbTYpbl YCTHOW PeUYH; UCIOIB30BATh MPH OTBETE HAYYHBIC TEPMUHBI.

3. He oOnamaer mOCTaTOYHBIM HaBBIKOM pa0OTBl CO CIPABOYHOH JIUTEPATYpOH, Y4EOHHKOM,
MEPBOMCTOYHUKOM (TTPABIIILHO OPUEHTUPYETCSI, HO paboTaeT MEJICHHO).

Orenka "3" cTaBUTCS, €CIU YVYEHHUK:

1. YcBauBaeT 0CHOBHOE cOJepKaHUE YUeOHOTro MaTepuaa, HO UMeeT poOelibl, He MPEMATCTBYIOIINE
JalIbHEHNIIIEMY YCBOEHHIO IPOrPaMMHOI0 MaTepuaia.

2. W3naraer Marepual HECHCTEMAaTU3UPOBAHHO, (parMeHTapHO, HE BCErga IOCIeI0BaTEIbHO;
MOKa3bIBAET HEJOCTATOYHYIO C(OPMHPOBAHHOCTh OTJCJIbHBIX 3HAHMHM M YMEHHI; cl1ab0 apryMeHTUpYeT
BbIBOABI U O00O0OLICHMs, JOMYCKAaeT OIIMOKM NpU UX (QOPMYJIHUPOBKE; HE MCIOIb3YyEeT B KadyeCTBE
JIOKa3aTeNbCTBA BBIBOJABI W 0000IIEHUS W3 HAOIIOACHUH, OIBITOB WJIM JIONMyCKaeT OMIMOKM IpH HX
U3JIOKCHUH; NAE€T HEUETKHE OIPEEICHUS TIOHIATHUM.

3. VcneIThIBaeT 3aTpyIHEHHUS B IPUMEHEHUH 3HAHUM, HEOOXOIUMBIX JUIS PeIIeHHs 3a/1a4 pa3IMYHbIX
THUIOB, MPAKTUYECKUX 3aJaHUN; MPH OOBSICHEHUH KOHKPETHBIX SBJICHUII HA OCHOBE TEOPUH M 3aKOHOB;



OTBEYAeT HEIOJHO Ha BONPOCHl YYHWTENs WIM BOCIPOM3BOIAMT COJACp)KAaHME TEeKcTa y4deOHHMKA, HO
HEJOCTaTOYHO MOHMMAET OTAEIbHBIC MMOJIOKEHHs, MMEIOIUE Ba)KHOE 3HAYCHHE B 9TOM TEKCTE, JOIMyCKast
OJIHY-ZIBE TPYyOBIC OIMINOKH.

Onenka "2" cTaBUTCS, €CIM YUYCHUK:

1. He ycBamBaeT u He pacKpbIBaeT OCHOBHOE COJIEpXKaHWE MaTepHaja; He 3HAET WIM HE MMOHUMAeT
3HAYUTENBHYI0O YacTh IMPOrPAaMMHOTO MaTepuana B MpeJesiaX IOCTABICHHBIX BONPOCOB; HE JeNaeT
BBIBOJIOB M 0000IICHHUI.

2. Nmeet crmabo chopMHpOBaHHBIE M HETIOJHBIC 3HAHHS, HE YMEET NMPUMEHSTh WX TPH PEUICHUH
KOHKPETHBIX BOIIPOCOB, 337134, 33laHHH 110 00pasiy.

3. I[Ipu oTBeTe Ha OAMH BOMpPOC JAOIycKaeT Ooyee ABYyX TpyObIX OMIMOOK, KOTOpPhIE HE MOXKET
UCIIPABUThH XK€ MPU MTOMOIIH YUUTEIS.

Kputepun 1 HOpMBI OIICHKH 3a MPAKTUYECKHE U JJAOOpaTOpHBIE pabOTHI.

Ouenka «5» cTaBUTCS B TOM Cllydae, €Ci yUalluics:

a) BBIMOJIHWI paboTy B MOJIHOM O0beMe C COOJIOJCHHEM HEOOXOAMMOM IOCIIeJ0BATEILHOCTH
NPOBEICHHSI OTBITOB M H3MEPEHUil;

0) CaMOCTOSITETLHO ¥ PAIMOHAIBHO BHIOpAJI W TOATOTOBHJ JUIS OIBITAa BCE HEOOXOIMMOE
000pyZOBaHKE, BCE OMBITHI MPOBEJI B YCIOBHAX U PEKUMAaX, 00€CIICUNBAIOIINX TTOIy4YeHHE PE3yIbTaTOB U
BBIBOJIOB C HAaUOOJIbIIEH TOYHOCTHIO;

B) B NPEJCTABICHHOM OTYETEe NMPABMIIBHO M aKKypaTHO BBIMOJIHUII BCE 3alKCH, TaOJIHIIbI, PUCYHKH,
YepTeKH, rpadUKH, BEIYUCIICHHS U ClIENIall BEIBOIBI;

') MPaBHJIGHO BBITIOIHUII aHAJINA3 MTOTPEIIHOCTEIH;

n) cobmroman TpeboBaHUs 0€30MaCHOCTH TPYAA.

OueHka «4» CTaBUTCS B TOM CIIy4ae, €CJIU BBIIOJHEHB! TpeOOBaHMS K OIICHKE 5, HO:

a) OTBIT IPOBOJWIICS B YCIIOBHSX, HE 00€CTIEUNBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHNUH;

6) ObLIO NOMYIIEHO JBa-TPH HEl04ueTa, WK He Oosiee 0JHOM HerpyOoii OIIMOKY M OHOTO HeJloueTa.

Ouenka «3» craBuTcs, eciii paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO OOBEM BBITIOJHEHHON 4YacTh
TaKOB, YTO MOKHO CJIeNIaTh BBIBOJIbI, MJIM €CJIHM B XOJI€ MPOBEACHUS OIBITA U U3MEPEHHH ObLIN JOMYIIEHBI
CJIEYIOIINE OUTHOKH:

a) ONBIT TMPOBOAMJICS B HEPAIMOHAJIBHBIX YCIOBUSAX, YTO IMPHUBEIO K TOIYYEHHIO PE3yIbTaTOB C
0O0JIbIIeH MOTPEIIHOCTHIO,

0) wiu B oTyeTe OBLIM JOMYIIEHBI B OOIIEH CIIOKHOCTH HE 0oJiee IBYX OIIMOOK ( B 3aIHCAX SAWHMUII,
U3MEPEHUsIX, B BBIYHCICHUAX, Tpadukax, Tabnumax, cxemax, aHalu3e MOTPeHIHOCTed W T.1.), He
NPUHIUITAAIEHOTO JUIs TaHHOW paboThl XapaKkTepa, He MOBJIMSBIINX HA PE3yJIbTAT BBITTOJHEHUS,

B) WJIM HE BBITIOJIHEH COBCEM WIIM BBHIITOJHEH HEBEPHO aHAIN3 TIOTPELIHOCTEH,

') Wik padoTa BHINOJHEHA HE TIOJIHOCTHIO, OJJHAKO 00BEM BBIIIOJTHEHHOHM YaCTH TAaKOB, YTO TO3BOJISET
HOJIYYUTh TIPABHIIBHBIC PE3YIIBTATHI U BHIBOJBI IT0 OCHOBHBIM, IPUHIUITHAIEHO BaKHBIM 337a4aM paOOTHL.

Ouenka «2» CTaBUTCS B TOM CIIy4dae, €ClIu:

a) paboTa BBINOJIHEHA HE MOJIHOCTBIO, U 00BbEM BBIITOJHEHHOW 4acTH pabOThI HE MO3BOJISET CEIaTh
NPaBUIIbHBIEC BBIBOBI,

0) WU ONBITHI, U3MEPEHUS, BBIYMCIICHUS, HAOIIOICHUS TPOU3BOIMNINCH HETTPABUIBHO,

B) WJIM B XO/i¢ paOOThl U B OTYETE OOHAPYKHIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEYCHHBIC B
TpeOOBaHUAX K OLIEHKE «3».

B Tex cmywasx, Koraa ydalmicsi NoKas3all OpUTMHAIBHBIA M HauOosee paluOHAIBHBIA MOAXOM K
BBITIOJIHEHHIO Pa0OThl M B mpolecce paboThl, HO HE M30eXKall TeX WM MHBIX HEIOCTAaTKOB, OLIEHKA 3a
BBITIOJTHEHHE PabOTHI 10 YCMOTPEHUIO YUUTENST MOXKET OBITH IOBBIIICHA 10 CPABHEHHUIO C YKa3aHHBIMH
BBIIIIE HOPMaMH.

Tecr

OT1MmeTKa «5» CTaBUTCSI, €CJIM YYEHUK BBITOJHUI MpaBuibHO OT 80% 10 100% ot olrmero uncia
OaJioB

OtMeTKa «4» CTaBUTCS, €CJIM YYEHUK BBIMOIHMWI npaBuibHO 0170 % 10 80% ot obiero uncna
6aymuioB

OtMmeTKa «3» CTaBUTCs, €CIU YUYEHUK BBIMOTHII npaBmiibHO 0150 % 10 70% ot obmiero uucna
6aymuioB

OTMeTKa «2» CTAaBUTCS, €CIM YYEHHK BBINOJHWI NpaBuibHO MeHee 50 % oT obmiero umcna
0aJJIOB UM HE MPUCTYIIII K paboTe, TN He MPEICTaBUI Ha IPOBEPKY




I'pa¢ux BbINOJTHEHUS] KOHTPOJIbHBIX H MPAKTHYECKHX PadoT.

YerBepTh

KonTtposnbHbie paboThl

KanennapHelie cpoku

DaKTUYECKHE CPOKHU

Nel

21.10.17
24.10.17
26.10.17

No2

Ne3

24.11.17
24.11.17
24.11.17
26.01.18
26.01.18
26.01.18

Ned

03.03.18
06.03.18
08.03.18

Ne5

11.05.18
11.05.18
11.05.18

YerBepTh

[IpakTnueckue paboTh

KasientapHele cpoku

DaKkTHYECKHE CPOKH

Nel

22.09.17
22.09.17
22.09.17

No2

Ne3

19.01.18
19.01.18
19.01.18

20.01.18
23.01.18
25.01.18

Neq

09.03.18
09.03.18
09.03.18

No5

12.05.18
15.05.18
17.05.18

HpHMeprlﬁ NMEPEICHb TEM yqeﬁmﬂx IPOCKTOB 0 XUMHH IJISl YyHALIIUXCH

LCoNoOAEWNE

OCHOBHOM IIIKOJIBI

Boga — yHuKallbHOE BEIIECTBO NPUPOBI
Hcnonb3oBanue 030Ha 11 00€33apa’kuBaHus BOIbI
Ucropus cninuku

Campblli TEpBBI XUMUYECKUHN DIIEMEHT
OT anxuMHM K HACTOSIILIEW XUMUU
Mertaiutbl B HCKYCCTBE

XHWMHKH O CEKPETAX KPacOThI
310pOBBE, KPACOTa U XUMUS
JlomatHsisi XMMYHUCTKa




10.
11.
12.

pacTeHuit

13.
14.

®otorpadus 1 XUMuUs
CrocoObI OYUCTKH ITUTHEBOUN BOJEI
Brnusinue MuHepanbHBIX YAOOpEHUH Ha POCT U Pa3BUTHE KOMHATHBIX

AKTHUBHPOBAHHBIN YroJib U €0 UCIIOJIb30BAHNE
lapMoHusa mepUOIUYECKON CHUCTEMBl XUMHYECKUX 3yieMeHToB JI.H.

Mennencena

15.

Xumus B cTUXaxX U IIpo3¢

JlaHHBIN TIepeYeHb B3AT U3 MeToandeckoro nocooust Kasepunoit A.A. Xumus. [Tnanupyemeie
pesynbTaThl. CucreMa 3agaHui. 8-9 Kiaccel: mocobue I yuuTeneid o0meo0pa3oBar. yupexaeHuu /
A.A. Kagepuna, P.I'. UBanoa, [I.1O. [lo6potun ; nox pexn. I'.C. Kosanesoit, O.b. Jlorunosoii. — M.:
[Ipoceemenue, 2013. — 128 ¢. — (PaboTaem 1o HOBBIM CTaHIAPTaAM).



