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IlosicHuTEILHASA 3aIMCKA

PabGouas ImporpamMmma 110 XuMuu I 9 kyacca pa3pa60TaHa B COOTBETCTBHUHU CO CICAYIOIIUMHU JOKYMCHTaMU:

1. Cr. 1213 DenepanpHoro 3akoHa «O0 obpazoBanuu B Poccuiickoir ®enepauumn» Ne 273 ot 29.12.2012.

2. denepanbHbI TOCYIapCTBEHHBI 00pa30BaTENIbHBIA CTAaHIAPT OCHOBHOT'O OOIIEr0 0Opa3oBaHMUs, YTBEPXKACHHBINM MpHKa3oM MUHHCTEPCTBA
obpazoBanus u Hayku PO 17 nexabps 2010 r., Ne 1897

3. OcHoBHas o61eo0pazoBateabHas nmporpamma OcHoBHOTO 001IeT0 00pa3oBanus MOOY «JIydoBckas comr» Ha 2021-22rT.

4. ABtopckas nporpamma o xumun ['abpuensa O.C. «[Iporpamma ocHOBHOro o6mero odpasoBanusi o xumuu i 8-9knacca», M: Jlpoda,

2016 1.

eau mporpamMmei:
- U3YYEHHE COCTaBa, CTPOCHMSI U CBOMCTBA Pa3HBIX BEIIECTB, XUMHYECKHX DJIEMEHTOB — MPEACTABUTENCH OTAEIbHBIX TPYIII TTABHBIX U MOOOYHBIX TMOJ-
CPYII NEPUOJNYECKON CUCTEMBI XUMUYEeCKUX 31eMeHTOB J.M.MeHeneeBa, UX COEIMHEHH, TOJIyYeHHs] U TPUMEHEHHUsA. Y MEHHE y3HaBaTh BEILIECTBA pa3-
JIMYHBIX KJIACCOB COEIMHEHUN U HAXOUTh UM MPUMEHEHUE, MPABUIHLHO 00PAILATHCS C HUMHU.

3agauyu nporpaMmsbI:
- OCBOEHHE BaXKHEUIINX 3HAHUI 00 OCHOBHBIX ITOHATHUAX U 3aKOHAX XHUMHH, XUMHYECKOM CHMBOIJIUKE;
- OBJIAACHHUEC YMCHUSIMU Ha6J'IIOI[aTB XUMHYCCKUC SABJICHUSA, IIPOBOANUTDH XUMHYECKHI OKCIICPUMCHT, IMMPOU3BOAUTE PaCYCThl HA OCHOBE XMMHUYCCKUX ¢)opMyn
BEILIECTB U YPAaBHEHUN XUMUYECKUX PEaKIIHiA;
- pa3BUTHE NIO3HABATENILHBIX MHTEPECOB U MHTEIIEKTYAIbHbBIX CIIOCOOHOCTEH B Mpolecce NPOBEIeHUS] XUMHUUECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIBHOTO
nproOpeTeHus 3HaHUH B COOTBETCTBUU C BOHUKAIOUIMMHU KU3HEHHBIMU OTPEOHOCTIMY;
- BOCIIUTAHHE OTHOILEHHS K XMMHHU KaK K OTHOMY U3 (pyH/ITaMEeHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U 3JIEMEHTY OOIIeUeI0BEUEeCKON KyIbTYpHI;
- IPUMCHCHHUC MMOJTYYCHHBIX 3HAaHUH U yMeHHI>'I JJIsA 0€e30I1acHOT0 UCIOIL30BAHHUS BCIICCTB U MaTCpUaJiOB B 6I:ITy, CETBbCKOM XO3SHMCTBE M Ha MMPONU3BOACTBC,
pelIeHs MPaKTHYECKUX 3a7a4 B MOBCETHEBHOM JKU3HU, TIPEAYNPEKICHNS IBJICHUN, HAHOCSIINX BPE 3/I0POBBIO YEIOBEKA M OKPYKAIOIIEH Cperie.

2. O0mas xapakTepucTUKa yueOHOr0 nmpeaMeTa, Kypca

Kypc xumunu 9 knacca coctaBisieT OCHOBY ISl PACKPBITUS MUPOBO33PEHUYECKUX UJIEH, TAKHX, KAaK MaTepUaIbHOE €IUHCTBO MPUPOJIbI, UX T€HETHYE-
CKas CBsI3b, pa3BUTHE (HOPM OT CPaBHUTEIHHO MPOCTHIX 0 HAUOOIIEEe CIOKHBIX; 00YCIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHEM, TPUMEHE-
HUS BEIIECTB UX CBOWCTBAMU; MO3HABAEMOCTh CYITHOCTH XUMHUYECKHX MPEBPAICHUI COBpEMEHHBIMU Hay4YHBIMH MeTofamu. [Iporpamma BKIiitouaeT B cedst
OCHOBBI 001l ¥ HEOPraHNYECKON XMMHUH, a TAaKXKEe KpPaTKHe CBEJCHHS 00 OpraHMYecKHuX BemecTBax. [ kaxkaoro pasaena Kypca mepeduciaeHbl Moie-

JKale N3yU4CHUTO BOIIPOCHI, BUAbI paC4CTOB, XUMHUYECKHI OKCIICPUMCHT (,ZLCMOHCTpaL[I/II/I, JIa60paTOpHBIC OIIBITBI, MPAKTUYCCKUC pa6OTLI).
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3. Onmucanue Mecta yueOHOro nmpeaMera, Kypca
Pabouas mporpamma o xumun i 9 Kilacca cOCTaBJIeHa U3 pacyera 4acoB, yKa3aHHbBIX B yueOHOM mmane MBOY»Jlyuosckas com» na 2021-2022
rr. CorjacHo yuyeOHOMY IJIaHy OOydeHHe XMMHH B 9 Kjacce ocymiecTBisieTcs B 00béMe 68 acoB (2 yaca B Heaenmo). Pabouas mporpamma agantupoBaHa K
yuebnuky «Xumus 9 kinace» O.C.I'abpuemnsn, U.I.Octpoymos, C.A.CnankoB Mocksa «IIpocsemenue» 2019
JInuHoCcTHBIE, MeTanpeiMeTHbIE U NIPeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS] XUMUH
JInuHocTHbIEe YY]|
¢ [Tonumanue HeOOXOAUMOCTH 00pa30BaHUsl, BHIPAXKEHHOTO B MpeolialaHuu y4eOHO-TI03HaBaTeIbHBIX MOTUBOB U MPEINOYTEHUH COIMAILHOTO crocoda
OILICHKHY 3HAHUMH.
e OmnpeneneHne TMYHON TO3ULIUH, TAYHOTO MHEHHUS TI0 TeME 00CYXKICHUS, 110 PEIICHHUIO 3a/1a4H, TI0 HHPOPMAMOHHOMY MaTepUaIy.
e YMeHHE UATH Ha KOMIIPOMHUCC, YCTYTIKH B Pa3HBIX CUTYaIUSIX.
¢ OneHNBaHNUE BA)KHOCTH 00pa30BaHMS U TIO3HAHUS HOBOTO.
¢ YBaXUTENbHOE U 100OpOKENaTeIbHOE OTHOIICHHE K JIOSM.
e OopMUpOBaHKE LIEJTOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MTPAKTHKHU.
e [IposiBieHre MHUIMATUBHOCTH, HAXOYMBOCTH B PEIICHUH ITOCTABJICHHBIX 3a7a4.
e YMeHHe KOHTPOJIUPOBATh U KOPPEKTUPOBATH 00pa30BaTeNbHBIN MPOLIECC U PE3YNbTAThI e TEIbHOCTH.
e OopMUpOBaHKE CITIOCOOHOCTH IMOLMOHAILHOTO BOCIIPHUATHS Y4eOHOM 3a/1a4H, CUTYyallld, PEIICHH, 00CyXIeHUH.
e Pa3BuTHe yueOHO-I03HABATEILHOW MOTHBAIIMU - CAMOCTOSITENIbHBIE IEHCTBHSI IO TIOMCKY Pa3HBIX CIIOCOOOB pEIIeHUs, BONPOCHl K YYUTEIO O CpaBHe-
HUM pa3HBIX CIIOCOOOB pelIeHus], 0 CPAaBHEHUHU Pa3HBIX CIIOCOOOB PaOOTHI.
e O0beaHEeHNE y4eOHBIX AEWCTBUI B LIEIOCTHBIM aKT y4eOHON NesTeIbHOCTH, YCTOMUMBOCTh MMO3HABATEIBHOTO HHTEPECA U CTAHOBJIEHHE CMBICIO00pasy-
fouiel (yHKLIUHU MO3HABATEIbHOIO MOTHBA.
e Cucrema y4yeOHOHN N1eATENbHOCTH, 0000IIEHHOCTh, YCTOWYMBOCTh U M30UpATENbHOCTh MO3HABATENIbHBIX MHTEPECOB, JOMUHUPOBAHUE TO3HABATEIbHBIX
WHTEPECOB B HEPAPXHH MOTUBAIIMOHHON CHCTEMBI, IPUHSITHE TIO3HABATEILHBIM MOTHBOM (DYHKIIMH TOOYKIEHHS U CMBICIIOO0pa30BaHMSL.
e OopMHpOBaHKE HABBIKOB caMO00Opa30BaHus - 0OpallleHHe K YYUTENII0 1O MOBOY pallMOHAIbHONW OpraHu3aluy y4eOHOro Tpy/aa, B BOIIPOCaxX O JOMOJIHHU-
TEeJBbHBIX UICTOUHUKAX HHPOPMALIUU — CaMOOOPa30BaHUE.
Perynstusubie YY /|
e  [IeNieroiaraHye, BKIIOYasi TOCTAHOBKY HOBBIX LieNel, MpeoOpa3oBaHKue MPAKTUYECKON 331a4H B TO3HABATENBHYIO;
®  CaMOCTOSITEIbHO aHAJIM3UPOBATH YCIOBUS JOCTHXKEHUS 1IeJTM Ha OCHOBE ydeTa BBIJICJICHHBIX YUUTEIEM OPUEHTHUPOB JEHCTBUS B HOBOM YU4eOHOM Ma-
Tepuane;
®  TUIAHWPOBATH IYTH JOCTHKCHUS IIETICH;
e  YCTaHaBIUBATb LIEJIEBbIC IPUOPUTETHI;
®  yMETh CaMOCTOSATEIbHO KOHTPOJIUPOBATH CBOE BPEMs U YIIPABIISATh HM;
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®  [IPUHHUMATH PEIIEeHUs B MPOOJIIEMHOM CUTyallud Ha OCHOBE MIEPErOBOPOB;

®  aJIeKBaTHO CaMOCTOSITEJIbHO OLIEHWBATh MPABUJIBLHOCTH BHIIIOJHEHUS JIEHCTBUS U BHOCUTH HEOOXOAMMbIE KOPPEKTUBBI B UCIIOJIIHEHUE, KaK B KOHIIE
JIEUCTBHUSL, TaK U 110 X0y €r0 peaanu3alni;

e  OBJAJETh OCHOBAMH NPOTHO3UPOBAHUS KaK MPEABUACHHUS OYAYIIUX COOBITUN M pa3BUTHS MIpoIiecca.

Lonyuum 603M0CHOCIMb HAYYUMbBCA.:

npu N000epIHCKe Yuumess camocmosmenbHo CMAasums Hogble yuebnbvle yeau U 3a0avu;
npu NIAGHUPOBAHUU OOCMUIICEHUS YeTlelti CaMOCMOAMENbHO, NOJHO U A0eKEAMHO Y4UmMbléamy YCl06US U CPEOCMEA UX OOCMUICEHUS,
8bLOEIAMY ANbIMEPHAMUEHBIE CNOCOObI OOCUNCEHUS Yeau U 8bl0upams Hauboee d¢hGekmusHslil npu noOOepI’cKe YUUmens;
061a0emb 0CHOBAMU OCOZHAHHO20 YNPAGIEHUS CEOUM NOBEOEHUEM U 0esAmMeNbHOCHbIO, HANPABLEHHOU Ha O0CIMUJICEHUe NOCMABIIEHHbIX Yeell;
®  061a0€eHUI0 OCHOBAMU CAMOPERYNAYUU IMOYUOHATILHBIX COCMOAHUL,

KommyHukatusubie YY /|

* YUUTBIBATh pa3Hble MHEHUS M CTPEMUTHCS K KOOPAMHALIMY Pa3IMYHbIX NO3ULUN B COTPYIHHUYECTBE;

* (hopMynMpOBaTh COOCTBEHHOE MHEHHUE U TO3UIUIO, apTyMEHTHPOBATh M KOOPAWHUPOBATH €€ C MO3UIMSIMHU MAPTHEPOB B COTPYAHUUYECTBE TPHU BBIpa-
00TKe 00I1ero peleHus: B COBMECTHOM JesTEeNbHOCTH;

* YCTAHABJIMBATh M CPABHUBATH PA3HBIC TOYKH 3PEHHUS, IPEXK/IC YeM IIPUHIMATh PEIICHUS U JIeNIaTh BEIOOD;

* apryMEHTHPOBATh CBOIO TOUKY 3PEHUs], CHOPUTh U OTCTAUBATh CBOIO MO3ULIMIO HE BPaXKJEOHBIM JJIsl OIIIIOHEHTOB 00pa3oM;

* 33/1aBaTh BOIPOCHI, HEOOXOUMBIE JJIsi OPraHU3alMKM COOCTBEHHOM 1€ATENbHOCTH U COTPYIHUYECTBA C TAPTHEPOM;

* OCYILECTBJIATh B3aUMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;

* aJICKBATHO MCIIOJIb30BaTh peyb IS IJIAHUPOBAHUS U PETYIISALIUN CBOEH JIE€ATEIbHOCTH;

* aJICKBaTHO KCIIOJIb30BaTh PEUEBbIE CPEJICTBA JUIS PEIICHUS Pa3IMYHbIX KOMMYHHMKATHBHBIX 3ajlay; BJIaJeTh YCTHOH M NMHUCHbMEHHOH peublo; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BbICKA3bIBAaHUE;

* OPraHM30BBIBAThH U IJIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTENEM U CBEPCTHUKAMHU, ONPENEIIATh eI U (YHKIUU YYaCTHUKOB, CIOCOOBI B3au-
MOJIEHCTBUS; TUIAHUPOBATh 001IKE CIOCOOBI pabOTHI;

* OCYILECTBJIATH KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JeicTBUI mapTHEPa, yMeTh yOeX1aTh;

* paboTaTh B rpymie — yCTaHaBIMBaTh padoyue OTHOLIEHUS, 3PPEKTUBHO COTPYAHUYATH U CIOCOOCTBOBATh MPOAYKTUBHON KOOMNEpPALlUU; UHTEIPUPO-
BaThCsI B TPYIIITY CBEPCTHUKOB M CTPOUTH MPOJAYKTUBHOE B3aUMOAECHUCTBUE CO CBEPCTHUKAMH U B3POCIIBIMHU;

Honyuum 603MOACHOCIb HAYYUMBCA.

o YUUMBIBAMb U KOOPOUHUPOBAMb OMIUYHbIE OM COOCMBEHHOU NO3UYUU Opy2ux NH00el 8 COMpYOHU4ecmse, s Y4umoléams pasHvle MHEHUs U
uHmepecwvl U 000CHOBbIBAMb COOCMEEHHYIO NO3UYUIO,

* Opams Ha ceOsl UHUYUAMUBY 8 OP2AHU3AYUU COBMECTNHO20 0elCmaus (0e080¢e TUudepcmeo);
* 0Ka3b18aMb NOOOEPIAHCKY U COOCUCTEUE MeM, OM K020 3a8UCUM 00CIUNCEHUE Yellu 8 COBMECHOU 0esimelbHOCMU,
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* gcmynamo 6 OUanoe, d MaKdHce y4acmeosams 8 KOJLIEeKMUBHOM 00CYAHCOeHUU NPOOIeM, YHaACMB08amb 8 OUCKYCCUU, APCYMEHMUPOBAMb C80H0 NO3UYUIO,
811a0emb MOHOI02UYECKOU U OUATOSUYECKOU opMamu pedu 8 COOMBEMCMEUU C SPAMMAMULECKUMU U CUHMAKCUYeCKUMU HOPMAMU POOHO20 S3bIKA,

* C11e008aMb MOPAILHO-IMUYECKUM U NCUXONO02UYECKUM NPUHYUNAM 0OWEHUsL U COMPYOHUUeCmEa Ha OCHOBE YBAICUMETbHO20 OMHOWEHUS K NAPMHE-
pam, BHUMAHUS K TUYHOCIU OPY2020, A0EeK8AMHO20 MENCIUYHOCIHO20 8OCHPUSIMUSL, 20MOBHOCMU A0EK8AMHO Peasuposams HA HYHCObl OPYeUX, 8 YACMHO-
CMU 0KA3b16aMb NOMOWb U IMOYUOHATILHYIO NOOOEPIHCKY NAPMHEPAM 8 Npoyecce OOCMUICEHUsT 0Owell yeau COBMeCmHOU 0esmeabHOCmIL,

* yempaugsamo 3¢hghekmusHble 2pynnosvie 00CYAHCOeHUs: U 00ecneuusams 00MeH 3HAHUAMU MeHCOY YLeHAMU SPYNNbL OJisk NPUHAMUSL 3 HeKMUsHbIX CO6-
MeCMHbBIX peteHull;

* 8 COBMECMHOU 0esIMEeNbHOCMU YEMKO QOPMYTUPOBAMb Yeau ePYNNbl U NO360JI5IMb €€ YUACMHUKAM NPOSIEISAMb COOCMBEHHYIO IHeP2Uio OJist 00CHUICEHUSL
omux yeneu.
ITo3znaBaresibHbIE Y'Y ][

* IPOBOJUTH HAOIIOACHHUE U SKCIIEPUMEHT MO PyKOBOJICTBOM YUHUTEJIS;

* OCYIIECTBJIATh PACIIMPEHHBIN TTONCK HH()OPMAIIUH C MCIIOIh30BAaHUEM PECypcoB OnbmmoTek u MHTepHeTa;

* OCYIIECTBJIATH MOUCK U BBIOOP Hanbosee 3(EeKTUBHBIX CITIOCOOOB PEIICHHUS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBU;

* J1aBaTh OIPEACIICHUE TOHATHSIM;

* YCTaHABJIMBATh IPUUYMHHO-CIIE/ICTBEHHBIE CBS3U;

* OCYILECTBJISATH JIOTHUYECKYIO ONEPaIUI0 YCTAHOBJIECHHUS POIOBUIOBBIX OTHOILICHUM, OTPAHUYEHUE TIOHITHS;

* 0000111aTh MOHATHS — OCYIIECTBISATH JIOTHUECKYIO OMEPaIHIO Mepexoia OT BUJOBBIX IPU3HAKOB K POJJOBOMY MOHATHIO, OT MOHATHUS C MEHBIIUM 00b-
€MOM K IOHSATHIO C OOJIBIIMM 00BEMOM;

* CaMOCTOSITENIHHO WJIHM B MIape OCYIIECTBIISITh CPAaBHEHUE, KIIACCU(PUKAIINIO, CAMOCTOSTENILHO BEIOMPAsi OCHOBAHUS U KPUTEPHH TSl YKa3aHHBIX JIOTHYeE-
CKHX OIEpPALNA;

* CTPOMUTH JIOTHUYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBICEHUE IPUYNHHO-CIIEICTBEHHBIX CBS3€H;

* OOBSICHATD SBJICHUSI, IPOIIECCHI, CBSI3U U OTHOIIEHUS, BBISIBIIIEMbIE B X0J1€ UCCIICIOBAHMS;

* CTPYKTYpUPOBATh TEKCTHI, BKIIIOUas YMEHUE BbIICIATH INIABHOE U BTOPOCTENEHHOE, TJIaBHYIO UJEH0 TEKCTa, BBICTPAUBATH MOCIEA0BATENBHOCT OIU-
CBIBa€MbIX COOBITHI;

Tonyuum 803M04CHOCIb HAYHUMbCAL:

* CaMOCMOSIMENbHO CIMAsUmMsb NpPooOIeMy, apeyMeHmupo8ams e€ akmyaibHOCmb,

* 6 nape uiu UHOUBUOYANbHO CAMOCMOSIMENLHO NPOBOOUMb UCCTIe008AHUE HA OCHO8E NPUMEHEHUs. Memo008 HAOII00eHUs. U IKChepUMeHma;
* 8 nape Ul CamoCmosamenbHo 0elams YMO3AKI0OUeHUs (UHOYKMUBHOE U NO AHATI02UU) U 8b1800bL HA OCHOBE APSYMEHMAYULU.
IIpeaMeTHbIe pe3ybTaThI
OO0yuarommiicss HAy4YNTCS:

- OTIPEIENIATH COCTAB BEIECTB MO UX Gopmyrnam;
- COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIIUN;
- BBIYUCIIATH KOJIMYECTBO, 00bEM MITM MACCYy BEIIECTBA MO KOJUYECTBY, 00BEMY, MacCe PEareHTOB WJIM MPOJTYKTOB PEAKIIHH;
- XapaKTepu30BaTh GU3NIECKUE K XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOJOPOIA;
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- I0Jy4aTh, COOUPATH KUCIOPOJ U BOJOPO;

- PAacIo3HaBaTh OIMBITHBIM IIyTEM ra3000pa3HbIe BEIIECTBA: KHCIOPOJ, BOJOPOI;

- IPOBOJIUTH OMBITHI 10 MOIYYEHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BELIECTB: YIVIEKUCIIOr0 ra3a, aMMHUaKa,;

- pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIIIEKUCIIbII ra3 1 aMMHaK;

- Ha3bIBaTh COCUHECHMS U3YyYCHHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;

- XapakTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KIaCCOB HEOPTAaHUYECKUX BEIIECTB;

- COCTaBJIATh IOJHbBIE U COKpAILlEHHbIE HOHHBIE YPaBHEHUS peakiu oOMeHa;

- OTIPENIENATh BO3MOXXHOCTh IMPOTEKAHMSI PEaKIIM HOHHOTO OOMEHa;

- IPOBOJUTH PEaKLUH, IOATBEPKAAOIINAE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB;

- XapaKTepHu30BaTh B3aUMOCBS3b MEX]ly COCTaBOM, CTPOEHHUEM U CBOMCTBAMH METAJUIOB;

- XapaKTepU30BaTh B3aUMOCBS3b MEX/Y COCTaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAIIOB;

- Ha3bIBaTh OPraHUYECKHUE BEIIECTBA 110 UX (OopMyJie: METaH, 3TaH,dTHIEH, METaHOJI, 3TaHOJI, INIMLEPHUH, YKCYCHAsI KUCIIO0Ta, aMUHOYKCYCHasl KHCIIOTa, CTea-
PHHOBAs KMCIIOTA, OJIECMHOBAsI KUCJIOTA, IIIOKO03a;

- OIIpPENEATh BO3MOKHOCTb IIPOTEKAHUS PEaKLMil HEKOTOPBIX IIPEICTaBUTENEH OpraHMUYECKUX BEUIECTB C KUCIOPOIOM, BOJOPOIOM, METAJUIAMH, OCHOBaHHU-
SMH, TaJIOTEHAMH,

- XapaKTepH30BaTh METO/bl XUMHUYECKON HaYKH (HaOII0JeHNEe, CPAaBHEHUE, SKCIIEPUMEHT, U3MEPEHNUE) U UX POJIb B IIO3HAHUU IPUPOIHI;

- IPOBOJUTH XMMUYECKHE OIBITHI U HKCIIEPUMEHTHI U OOBACHATH UX PE3yJIbTaThI,

- OLICHUBATbh I1OBEJICHUE YEJIOBEKA C TOUKU 3PEHUS] XUMUYECKON 0€30I1aCHOCTH 10 OTHOIIEHHUIO K YEJIOBEKY U NMPUPOJIE:

- MCIIOJIb30BaTh 3HAHUS XUMHUH IIPH COOIIOIEHUH MTPABUII UCIIOJIb30BaHMsI OBITOBBIX XMMUYECKUX MPENapaToB;

— pa3nauuaTh onacHble U 0e30MacHbIe BEIECTBa,

- OICHUBATH BJIIMSAHUC XUMUYICCKOT'O 3arpsA3HCHUA Opr>K8.I-OH.IGI>i CpCAbl Ha OpraHru3M 4Y€JIOBCKaA.

Conep:xaHue y4eGHOro mpeaMera, Kypca

O06o0menune 3Hanui no Kypey 8 kiacca. Ctpoenue aroma. Ilepuoguvecknii 3aK0H U NMePUOIMYECKAsA cHCTeMa XMMU4YeCKUX 3j1eMeHTOB /.. Men-
nejeeBa. CTpoeHnue BenecTB. XUMUYECKasi CBSI3b. XUMHUYECKHE peaknnu (8 1)

XapakTepucTrKa 3JIEMEHTa MO €ro mnojoxkeHuto B Ilepmonnueckoil cucreme xumuueckux 3neMeHToB JI. M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS
CBOICTB AJIEMEHTOB M MX COCIMHEHU B MEPUOIAaX U TPYMIAaxX B CBETE MPEACTABICHHUI O CTPOCHHH aTOMOB AJIEMEHTOB. 3HAaYE€HHE EPUOANYECKOTO 3aKOHA.
THUIIBI XUMHUYECKUX CBSI3€M M TUIBI KPUCTAJUIMYECKUX PELIETOK. B3auMOCBS3b CTPOCHUS U CBOVCTB BEILIECTB.

CBolicTBa OKCHJIOB, KUCTIOT, OCHOBAHU U COJIEH B CBETE TEOPUHU IEKTPOJUTHUECKON TUCCOUMAIIMN U OKUCIIEHUA-BOCCTAHOBIICHUS. [[oHATHE O MEPEXOTHBIX
anemeHTax. AmdorepHocTh. ['eHeTHUeCKuit psia epexoaHoro sieMenTa. [lepuoanueckuii 3akoH u [leproauyeckasi cuctema XuMU4YecKux 3nemeHToB J[. U.
MenneneeBa. O6001IeHNE CBEICHUN 0 XUMHYECKUX peakiusaX. [IoHsITHEe 0 CKOPOCTH XUMHUUECKOU peakinu. DaKkTophl, BIHUSIONINE HA CKOPOCTh XUMHUYECKHUX
peakiuii. Katanuzarops! u karanus. MTHruOUTOpBl. AHTHOKCHIAHTHI.



Ilpakmuueckue padomel.

Nel.Pemenue skcriepuMeHTANBHBIX 3a/1a4 10 TeMe «JIEKTPOJIUTUYECKAs IUCCOLMALINSD)

Jlabopamopnwvie padomoi. 1. [lonydeHne rTuApoOKCUIa IMHKA U UCCIICIOBAHUE €0 CBOMCTB.
2. Ilpu3Haky XUMUYECKUX PEaKIUi

Hemertayuibl u ux coequnenus. Kuciopon. Bogopon (27)

[TonoxxeHne HEeMEeTauIoB B MEPUOIUIECKON cucTeMe XuMudeckux 3neMenToB 1.1, MenneneeBa. O0mue CBOMCTBA HEMETAIIOB.

Bonopon — XxuMuuecKuil 3IEMEHT ¥ MPOCTOE BemecTBO. Pu3nuecKkre 1 XUMUIECKHe CBOMCTBa Boopoaa. [lomydenue Bogoposa B

naboparopuu. Ilomydenue Bogopo/ia B IpoMbIlUIeHHOCTH. [IprMenenue Bogopoaa.

lamorensr: Gusndeckre u XuMuUIeckue cBoicTBa. COCTMHEHHSI TAJIOTCHOB: XJIOPOBOIOPO/I, XJIOPOBOJAOPOIHAS KUCIOTA U €€ COJIH.

Kucnopon — xumudeckuii snemeHt u npoctoe BemiectBo. O30H. CoctaB Boznyxa. dusnueckue u XUMUYECKUe cBOWCTBa Kuciaopoa. [lonyuenue u npume-
HEHHUE KHUCIIOPOa.

Cepa: ¢pusnueckue u xumuueckue cBoiictBa. CoeTMHEHUS CEPhl: CEPOBOAOPO, CYIb(UAbI, OKCUIIBI cepbl. CepHasi, CEpHUCTAs U CEPOBOAOPOAHAS KHUCIOTHI
U UX COJIH.

A3ort: husnueckue u xumMmudeckue cBorictea. AMmuak. Conu aMMonusi. OKCHIbI a30Ta. A30THAsI KHCIIOTA U €€ COJIH.

docdop: pusnueckue u xummudeckue cBoiictBa. Coenuaenus pocdopa: okcua pocdopa (V), oprodochopHast KUCIOTa U €€ CONH.

VYrnepoa: ¢puznyeckue U XUMUYECKUE CBOMCTBA. AJIOTPOIUS yriiepoja: anMmas, rpadut, kapOoul, ¢ymnepensl. CoequHeHHUs yriaepojaa: OKCHIbI yriiepoaa
(II) u (IV), yronpHas KucioTa 1 €e COJu.

Kpemuuii u ero coequHeHus.
Jemoncmpayuu. O6pa3ipl raJoreHoB - MPOCTHIX BelecTB. B3anMoaeiicTBHE TaJIOTEHOB ¢ HATPUEM, aTFOMUHKEM. BrITeCHeHE XJT0poM OpoMa miH foa u3
pacTBOPOB UX cojieil. B3aumoelicTBIE cephl ¢ MeTalIaMH, BOJOPOJIOM U KHCIOpOaA0M. B3anMoelicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEIBIO.
[Tornomenue yriieM pacTBOPEHHBIX BEIIECTB MM Ta30B. BoccTaHoBIeHNE Meu 13 ee okcrja yriieM. O0pasiibl MpUPOTHBIX COSAMHCHHN XJI0pa, cepbl, hoc-
dopa, yrnepoaa, kpeMHus. OOpasibl BaXKHEUITNX I HAPOJHOTO X03s5icTBa cynb(aToB, HUTPATOB, kKapOoHATOB, pochaToB. OOpasIsl cTEKIIA, KEPAMUKH,
[IEMEHTA.
Jlabopamopnsie pabomel. 3. KauecTBeHHas peakius Ha xJopua-uoH. 4. [Tonyduenue cepoBomopoaas. KauecTBenHnas peakiius Ha cyibpaT-uoH. 6. XuMude-
CKHE CBOMCTBA a30THOM KUCIOTHI . 8. KauecTBeHHas peaknus Ha ¢ocdatr-uoH. 9. PacrioznaBanue coneit ammonus. 10. [TomyyeHue yroibHOM KUCTOTHI
Ilpakmuueckue padomeul.

Ne 2. I3yueHne CBOMCTB COJITHOM KHUCIIOTHI

Ne3. M3yueHne cBOWCTB CEPHON KHUCIIOTHI
Ne4. ITonyuenne ammuaka u U3y4eHHE €ro CBOMCTB

Nob. HOJ’IyLICHI/IC YTJICKUCIIOTO Ira3a. KauecTBenHnas pCaKiud Ha Kap6OHaT- HOH

Metaniabl | ux coequHeHusi(15 1)



[TonokeHre METaIOB B EPHUOJUUYECKON cCUCTeMe XuMHUeckux areMeHToB [[.M. MenzaeneeBa. Mertasuibl B pupo/jie U o01ue crnocoObl ux noayyeHusa. O0-
mme pusndeckne cBoicTBa MeTauioB. OOIHe XUMUYECKIE CBONCTBA METAJIOB: PEAKI[MU C HEMETaNIaMH, KUCIIOTaMH, COJIIMHA. DJICKTPOXUMHYCCKHUH Psi
HanpspkeHui metayuioB. 1llenounsie Metamibl u ux coeauHenus. LllerouyHo3emMenbHbIe METAIIBI U UX COSAUHEHUS. AIOMUHUNA. AM(MOTEpHOCTH OKCHUIA U
ruapokcuaa amomuaus. JKenezo. CoeTMHEHUS JKee3a U UX CBOMCTBA: OKCUJIbI, TUAPOKCHbI U cou xene3a (11 u II).

Jemoncmpayuu. OGpasiibl MIETOYHBIX U IIEJI0YHO3eMeNbHbIX MeTaiioB. O0pa3isl cruiaBoB. B3auMozeiicTBre HaTpust, TUTHUS U KalbIus ¢ BOJOM. B3aumo-
JIEMCTBHUE HATPUS U MarHus ¢ Kuciopoaom. Bzaumoneiicteue MeramuioB ¢ Hemetaiuiamu. [lomydenne rkapokcuioB xenesa (11) u (11D).

Jlabopamopnusie onvimot. 9. O3HakomiIeHHe ¢ 00pa3namu Metauios.10. B3anmonelicTBre METAJIIIOB C pacTBOpaMu KUCJIOT U cojiel. 11-14, O3nakoMieHue ¢
oOpa3iiaMu IpUPOHBIX COCIUHEHHN: a) HATpUs;, 0) KAIbIHS;, B) alfOMUHUS; T) xkene3a. 13. [lomydyeHne TuApOKCHIa aTFIOMUHUS M €T0 B3aUMOJICHCTBUE C
pacTBopamu KucioT u menoueit. 14. KauectBeHnsle peakiiuu Ha noHbI Fe2+ u Fe3+.

Ilpakmuueckasa paboma Ne'l

Pemenne skcriepuMeHTANBHBIX 33124 10 TeMe «MeTaibl U UX COSIUHEHUS Y.

IlepBoHayaibHbIE CBeleHNsI 00 OpraHuyecKnx BemecTBax(1ll v)

[IpenMer u3yueHust opranndeckoir xumun. [lepBoHavyanbHble CBEICHUS O CTPOCHUH OpraHnyYecKux BemecTB. OcoOeHHoCcTH opranndeckux BemiecTs. Oc-
HOBHBIE ITOJIOKEHUS TEOPUU XUMHUYECKOro cTpoeHuss A.M. byrneposa. YrieBoopoasl: ME€TaH, 3TaH, dTUieH. VICTOUHUKHN yriieBOAOPOAOB: IPUPOIHBIN ra3,
He(Th, yroib. [IoHATHE TOMONIOrHYECKOTO pA/a.

Kucnopoacoaepxaiiiue coequHeHHs: CIUPTHI (METAHOJI, 3TAHOJI, TJIUIEPUH), KApOOHOBbIE KUCIOTHI (YKCYCHAsl KMCIIOTa, aMUHOYKCYCHAs KMCIIOTa, CTeapu-
HOBAas ¥ OJICMHOBAsI KUCIJIOTHI). bruonornyecku BaxHbIe BEIIECTBA: KUPBI, YTIEBOJIBI: TIIOK03a, OeKi. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEeH cpelibl U ero
IIOCJIEICTBHSI.

Jemoncmpayuu. Monenu MOJIEKyJ METaHa U JPYrux YrieBoJopoJoB. B3aumozelcTBue 3TuiaeHa ¢ OpOMHOM BOJOW M pacTBOPOM MEpMAaHIraHaTa KajMsl.
OO6pa3ubl dTaHona U ruuepuHa. KauecTBeHHas peakiys Ha MHOroaromMHble cnupThl. [lomydyeHue ykcycHO-3TUioBOrO 3¢upa. OMbuieHue xupa. Bzanmo-
JieiicTBUE TIIIOKO3bI ¢ aMMHAYHBIM pPacTBOPOM OKcuza cepedpa. KauecTBeHHas peakuus Ha kpaxmai. Jloka3aTenbCTBO HAMMUUS (PYHKIIMOHAIBHBIX IPYII B
pacTBopax aMMHOKHUCIIOT. ['opeHune 6enkoB (IepCcTH WK NTHYBUX MepbeB). L{BeTHBIC peakiiuu OeIKoB.

Jlabopamopnuie onvimel. 15. M3roToBnenue Mojenei MosieKkyn yrieBoopoioB. 16. CoiicTBa riunepuHa. 17. B3aumoaeiicTBre riitoko3bl ¢ THIPOKCUAOM
menu (II) 6e3 HarpeBanust u ipu HarpeBanuu. 17. BaumonelicTBre kpaxmana ¢ HOIOM.

O0001eHHe 3HAHMI 10 XMMHH 32 KYPC OCHOBHOM IIKOJIbI (7 1)

DU3NYECKUI CMBICI OPSIAKOBOIO HOMEPA 3JIEMEHTA B IEPUOANYECKON CUCTEME XUMHUYECKUX A1eMeHTOB J[. 1. MenaeneeBa, HOMEpOB MEpHOJIa U TPYMIIBI.
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B NIEpHOJaxX U rpynnax B CBETE MPEJCTABIECHUN O CTPOEHUH aTOMOB 3JIEMEHTOB. 3Haue-
HUE NIEPUOINYECKOT0 3aKOHa.

TUnbl XUMHUYECKUX CBSI3€M M TUIIBI KPUCTAIUNINYECKUX PEIIETOK. B3anMOCBA3b CTPOEHUS U CBOWCTB BELIECTB.
Knaccudukanus XuMU4eCKUX peakluil Mo pa3IMyHbIM NPU3HAKaM (YUCIIO U COCTaB Pearupyroumx 1 o0pa3yromuxcsl BEUIECTB; TEIIOBOM A (eKT; UCIob-
30BaHUE KaTaJIN3aTOpa; HAIIPaBJICHNUE; U3MEHEHHUE CTENIEHEW OKHUCIIEHHS aTOMOB).



ITpoctble u cnoxxHble BeliecTBa. MeTallibl M HeMeTaulbl. ['eHeTrnueckue psaapl MeTalia, HeMeTauia u nepexoaHoro metauia. Okcujibl (OCHOBHbIE, aMpo-
TEpHBIE U KUCIIOTHBIE), THAPOKCUIBI (OCHOBAaHUS, aM(OTEpHbIE THAPOKCHUIBI M KUCIOTHI) U COJIA: COCTaB, KJIacCH(pUKaus U 00IIMe XUMHUECKUE CBOICTBA B

CBCTC TCOpHUU BHeKTpOHHTquCKOﬁ Jucconnanu nu HpeﬂCTaBHeHI/Iﬁ 0 IIponeccax OKUCICHUA-BOCCTAHOBIICHUA.

5. TemaTnueckoe NJaHHPOBAHHE C ONpPeeIeHHEeM OCHOBHBIX BHI0B Y4eOHOI 1eATeJIbHOCTH

OcHOBHOe co/lep:KaHue

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATC/JIbHOCTH YYCHHKA

O000menue 3Hanni Mo Kypey 8 kiacca. Crpoenne aroma. Ilepuoanueckuii 3aKoH ¥ epuoOANYEcKasi CHCTEMAa XUMHUYecKuX jaemenToB . U.
MenneneeBa. CTpoeHue BelecTB. XHMHYECKas CBsA3b. XUMHYecKne peaknun(8)

I13 u [1C xumMuueckux snemeHToB /.
. Menneneena. I1Th.
XapaKkTeprucTUKa XUMHYECKOTO 3J1e-
MEHTa Ha OCHOBAHHH €TO MOJ0KCHUS
B IIC JI. 1. Menneneena.
['eneTnyeckue psabl MeTaUIa U HEME-
Taja.

CBo¥CTBa OKCHAOB, KUCIIOT, OCHOBA-
HUM u coneld B ceere TO/l u nporec-
COB OKHCJICHUS 1 BOCCTAHOBIICHHS.
AMoTepHbIE OKCUBI U THUIPOKCHIBI.
IToBTOpEHME CBOKCTB KJIACCOB COE/IU-
HEHUU.

OOBbsicHeHHEe (PU3UYECKOIO CMbIC/Ia aTOMHOIO (TMOPSIKOBOr0) HOMEpa XMMUYECKOIO 3JE€MEHTa, HOMEPOB
rpynnsl ¥ nepuoja B nepuogudeckoi cucreme .M. MenneneeBa; o0bsICHEHHE 3aKOHOMEPHOCTHU U3MEHE-
HUS CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B MPEEIax MaJIbIX IEPUOJOB U TJIaBHBIX NOArPYIIN; PACKPBITHE
cMmbicia [Iepuoanaeckoro 3akona /[.1. Menneneesa.

XapakTepuCTUKa XMMHYECKUX JJIEMEHTOB Ha OCHOBE HX IOJIOXKEHMs B nepuoaudeckon cucreme /[[.M.
MenneneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB.

Onpenenenue BU1a XUMAYECKOM CBSI3U B HEOPTAHUYECKUX COETMHEHUSX.

OnpeneneHue CTENEHU OKUCIEHHS aToMa dj1eMeHTa B coeauHenun. CocraBnenue ypasHenuit OBP; ompe-
JIEJIEHNE OKUCIIUTENSI U BOCCTAHOBUTEIIS.

CocraBieHue MOJHBIX U COKpaI€HHBIX MOHHBIX ypaBHeHI/II\/JI pCaKknuuun O6M€Ha; OonpeaAcIICHUE BO3MOKHOCTHU
NPOTEKaHMs Peakluii HOHHOTO OOMeHa.

YMmenne KJ'IaCCI/I(l)I/IIII/II)OBaTB XUMHYCCKUEC PCAKIIUHU ITO PA3JIMYHBIM IIPU3HAKAM.

Hemeramwibl (27)

Hemeranipl: aTOMBI U MPOCTHIE Be-
IIECTBA.

Kucnopon, 030H, BO31yX.

Bonmopoa. ®usuko — XUMHUYECKHE
CBOMCTBA, MOJYYEHUE U NIPUMEHEHHE.
Bonoponnesie coenuMHeHus HeMeTal-
JIOB.

I"anorensl.

XapaKTepI/ICTI/IKa q)HSI/IIICCKI/IX U XUMHYECKHX CBOMCTB IMPOCTBIX BCUICCTB U UX COG}II/IHCHI/If/'Ig MOJIy4YCHHUE U
coOupaHHe KUCIOpOoJia U BOJOPOJIa, YTIEKUCIOro Ta3a U aMMHaKa; pacro3HaBaHUE OMBITHBIM MyTEM ra3o-
00pa3HBIX BEIIECTB.

XapakTepucTuka GU3NIeCKNX U XUMUIECKUX CBONCTB BOJIBI.

Beruucnenne xonmnvectBa, 00beMa MM MacChl BEIIECTBA 1O KOJIMYECTBY, 00BEMY, Macce pearcHTOB HITH
MPOJYKTOB PEAKIUU.

Onpenenenne NPUHAIISKHOCTH BEIIECTB K OMPEICICHHOMY KJIACCy COCIMHEHWH; yMEHHE Ha3bIBaTh CO-
€IMHEHUs M3YYCHHBIX KJIACCOB HEOPTaHMYECKHX BEIECTB; XapaKTePUCTHUKA (PU3NYECKHX M XUMHUYECKHX
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CoenyHEHUs TaJlOTeHOB.
Kucnopon.

Cepa.

CoenuHeHus cepbl, OKCHIBI.
CepHas KUCIIOTa U €€ COJIH.
A3oT.

Ammuak. Conu aMMOHMUS.
Oxcuppl azota (1T u IV).
A30THas KUCJIOTA U €€ COJIH.
Ddocdop.

Coenunenus docdopa
VYraepon.

Oxkcunst yraepoaa (I u IV).
VYroJyibHAasI KUCIIOTA U €€ COJIN.
Kpemuuii.

CunukatHasi IPOMBIIUICHHOCTb.

CBOICTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEILIECTB: OKCUIOB, KUCIOT, OCHOBaHHI, COJIEH.
XapakTepHuCcTUKa B3aUMOCBSI3U MEXy KJIaCCaMU HEOPTaHUYECKUX COEIMHEHUM.

[IpoBeneHne OMBITOB, MOATBEPKAAOIINX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPraHUYECKUX
BCIICCTB, PACIIO3HABAHUC ONBITHBIM IMYTCM OCHOBHBIX KJIACCOB COGHHHCHHﬁ; IMPOBCACHUC peaKunﬁ, nona-
TBEP>KJIAIOLIUX KaUeCTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB.

Cocrasnenue ypauenuit OBP; omnpeneneHue oKUCIUTENs U BOCCTAHOBUTETIS.

CocraBiieHue MOJHBIX U COKpAIlleHHbIX HOHHBIX ypaBHeHUll PMO; onpeneneHrie BO3SMOKHOCTH NMPOTEKAHUS
PUO.

Cobutoienue npaBui 6e30MacHoi padoThl MPH MPOBEICHUH OINBITOB; YMEHHME IOJIb30BaThCS Jlaboparop-
HBIM 000PYZIOBaHUEM U TIOCYIOM.

MeTtassi (15)

Bek MenHblIi, OpOH30BBIH, KeTe3HBIH.
[Tonoxxenue meramioB B I[IC JI. U.
MeHieneeBa U CTpPOEHUE UX aTOMOB.
®usnyecKue CBOMCTBA METAJIOB.
CniaBbl.

XHUMHUYECKUE CBOMCTBA METAJLIOB.
Meramnyprus. Ilonydenue merannos.
Koppo3zus merannos.

II{ero4uHbIE METAILIBIL.

bepnmnnii, MarHuii W IIEJITOYHO3E-
MEJbHBIE METAJUIBI.

ATOMUHUH.

Keneso.

Ornucanue CBOMCTB TBEPBIX, KHUAKHX, Ta3000pa3HBIX BEIECTB; COCTABICHUE YPAaBHEHUI XMMHYECKUX pe-
aKIII/II\/JI; BBIABJICHUC IMPU3HAKOB, CBUJACTCIILCTBYIOIINX O IMPOTCKAHUU XUMHUYECKOU PCaKkiun Mnpu BBIITOJIHEC-
HUU XUMUYECKOTO OTBITA.

CocraBiieHue ypaBHeHI/Iﬁ OKHCJIIUTCIIBHO -BOCCTAHOBUTCIIbHBIX peaKuHﬁ; OMpeaACIICHUEC OKUCIUTCIIA U BOC-
cra”oButensi. CocTaBleHUE MOMHBIX U COKPAIEHHBIX MOHHBIX YPaBHEHHH peakluu oOMEHa; OIpe/eieHHe
BO3MOXXHOCTH IPOTEKAHMSI PEaKInii MOHHOTO OOMEHa.

XapakTepHucTHKa B3aUMOCBSI3U MEXKy COCTaBOM, CTPOCHHEM U CBOMCTBAMH METaJIIOB.

Colmronenue mpaBmi 6e30macHOM pabOThI TIPH MPOBEJACHUHM ONBITOB, YMEHHE TOJIH30BaThCA J1abopaTtop-
HBIM 000PYZOBaHUEM U TIOCYIOM.

IlepBoHayajibHbIE CBe/IEHHsI 00 opraHuyecKux Bemecrnax (11)

HCpBOHa‘{aHBHBIC MPCACTABJICHHU A 00 ‘ XapaKTepI/ICTI/IKa B3aMMOCBA3HU MCKAY COCTaBOM, CTPOCHHUCM U CBOMCTBaMM METAJIJIOB.
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opraHm4eckux emecrsax. Ilpenmer
oprannveckoil xumun. Kimaccuduka-
LIUs] OPraHMYECKUX COEAUHEHHH.
IIpenensusbie yraesogopoast Ipu-
POHbBIE UCTOYHHUKH YIJIEBOJOPOIOB:
HE(Tb, IPUPOAHBIA ras.

Ankensl: 3tuieH. [lomumepsl.
ATNKUHBI. ApEHBI.

CrnupThl, 0THOATOMHBIE U MHOTO-
ATOMHBIE.

Anblieruipl 1 OJHOOCHOBHBIE Kap0o-
HOBBIE KUCTOTHI. Cl103KHBIE AUPBI.
buonornyecku akTUBHBIE BELECTBA:
JKUPBI, OCJIKH, YTIEBOIbI

VMeHnue Ha3bIBaTh OpTraHU4YC€CKUEC BCIICCTBA 110 UX (bOpMYJ'IeI METaH, 3TaH, 3THUJICH, MCTaHOJI, 3TaHOJI, I'IU-
LHCPpHH, YKCYCHAA KUCJIOTa, aMUHOYKCYCHAA KHUCJIOTA, CTCApUHOBAA KHUCJIOTA, OJICMHOBAs KUCJI0TA, I'IFOKO34a.
OnpeneneHI/Ie BO3MOXXHOCTH ITPOTCKAHUA peaKuHﬁ HEKOTOPBIX HpeHCTaBHTeHeﬁ OpPraHU4Y€CKUX BEHICCTB C
KHCJIOPpOJAOM, BOOOPOAOM, MCTAJUIaMU, OCHOBAHUAMU, TaJIOTCHAMMU.

FpaMOTHOC O6paH_[CHI/I€ C B€IIECTBaMU B HOBCC,HHCBHOﬁ JKHN3HHU, ITIOHUMaHUC H606XOI[I/IMOCTI/I CO6J'IIOI[CHI/IH
HpGIIHI/IC'ElHI/If/'I, npeajaracMbiX B MHCTPYKIHUAX I10 UCIIOJIB30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XUMHH H

Ap.

O000meHne 3HAHUI 110 XMMHUH 32 KYPC OCHOBHO¥ 1IK0JIbI (7)

Ileproauueckuii 3aK0H U
NepuoInYecKasi CHCTeMa
XUMHUYECKUX deMeHToB /1. U.
MenneneeBa. 3HaueHUE NEPHOIUYE-
CKOI'0 3aKOHa.

THUnbl XUMHUYECKUX CBSI3EH U THUIIBI
KPUCTAJUTMYECKUX PELIETOK.
B3anMoCBsI3b CTPOCHHMS U CBOWCTB
BEIECTB.

Knaccudukanust XuMuaeckux
peakuii Mo pa3IuYHbIM MIPU3HAKAM.
[IpocThie U CIOKHBIE BEMIECTBA
Mertannsl u HeMeTasuibl. OKCHUIBI,
TUAPOKCH/IBI ¥ COJIU: COCTAB,
KJaccuuKkanus 1 ooume

OObsicHeHHE (PU3MUECKOrO CMBICIAa aTOMHOTO (MOPSIAKOBOIO) HOMEpAa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB
IpyIIsl ¥ iepuoja B nepuoandeckoit cucreme .M. MenneneeBa; o0bsICHEHHE 3aKOHOMEPHOCTU M3MEHeE-
HUS CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Mpeesiax MallbIX MEPUOJIOB U TJIaBHBIX MOATPYII; PACKPHITHE
cMmbicia [lepuoanueckoro 3akona [[.1. Menneneesa.

XapakTepucTHKa XMMHUYECKHX JJIEMEHTOB Ha OCHOBE MX IOJIOKEHUs B nepuoaudeckoil cucreme J[.H.
MenieneeBa 1 0COOEHHOCTEH CTPOEHHS UX aTOMOB.

Omnpenenenye BUa XUMUYECKOM CBSI3U B HEOPTAaHUYECKUX COEIMHEHUSX.

OmnpeneneHne CTENEHN OKUCIIEHHs aToMa iieMeHTa B coennHeHuu. CocraBnenue ypasHeHuin OBP; ompe-
JIEJICHUE OKUCIIUTEINSI U BOCCTAHOBUTEIIS.

CocraBieHue MONHBIX U COKPAILICHHBIX HOHHBIX YPaBHEHUHN peakiMu oOMEHa; onpe/esieHHe BO3MOKHOCTH
MPOTEKaHUs PeaKI1ii HOHHOrOo OOMEeHa.

YMmenue kiaaccupupoBaTh XUMUYECKUE PEAKIIUMH 110 Pa3IMYHBIM MPU3HAKAM.
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| XMMHYECKHe CBOICTBA. |

6. Y4yeOHO-MeTOAMYECKOE H MAaTePHATIbHO-TEXHUYECKOE o0ecrieueHne 00pa3oBaTeIbHOT0 Mpolecca.
YMK no xumuu. 'abpuensn O.C., Octpoymon N.I'., Cragkos C.A. «lIpocsemenue»,2019r.

Ilepeuenv yuebrnozo 060py008anus U MexHUYeCcKUx cpeocme 00yueHuss N0 XUMUU:

1. Texauueckue cpeacTBa 00yueHUs: SKpaH, IPOSKTOP, HOYTOYK, KOJIOHKH, KOMITBIOTEPHAsI MBIIIb, CETEeBON (MIBTP; 000PYIOBaHUE, MIPUCIIOCOOICHHS, NH-
ctpyMmentsl: Buneo, DVD, CD - marepuainsr;

2. YuyeOHble TOcOOHUS Ha IEYaTHON OCHOBE:

- [lepuonnueckas cucremMa xumudeckux aiueMeHToB JI.11.Menaeneena;

- Tabmunia pacTBOPUMOCTH KHCIIOT, OCHOBAHUM COJICH;

3. XuMuyeckas 1abopaTopHas Mocy/ia, anmnapaTsl U IpuOOpHI:

- IpuOOPHI 7151 pabOTHI C Ta3amMu;

- anmnaparthbl ¥ MPUOOPHI TS OMBITOB C TBEPABIMH, KUJIKUMHU BEUIECTBAMU,

- U3MEPUTENbHBIE TPUOOPHI M MIPUCIIOCOOICHHS ISl BBITOJHEHHSI OTIBITOB;

- CTEKJITHHAS U ITAaCTMAcCOBasi OCy/Aa U MPUCIIOCOOICHHUS sl IPOBEICHUS OTIBITOB.

6.Ta0auIB! 10 XUMHUH,

7. XuMU4€ecKHe PEaKTUBbI U MaTEePHAIIbI:

Haubonee yacto ucnosns3yemsie:

- IPOCTHIE BELIECTBA: ME/lb, HATPUM ,KaJIbIIMI, MarHUM, KeJle30, LIMHK;

- okcuabl: Meau(||),kanpius, sxene3a(|||),maruus;

- KMCJIOTBI: CEpHas, COJIsIHAs!, a30THAs;

- OCHOBAHUS - THAPOKCUIBI: HATPUSI,KaIbITUsA,25%-HbIN BOJHBIN pacCTBOP aMMHAKa;

- COJIM: XJIOpHJIBI HaTpusi, Meau(||),aTtoMUHus, kene3a(|||);HuTpaTsl Kanus, HaTpus, cepedpa; cynbdarel Meau(||),xenesa(||),kene3a(|||),aMMOHMs; HOANT Ka-
nusi, OpOMUJ HATpUS;

- OpraHNYeCcKHUe COAMHEHUS: 3TAaHOJ, YKCYCHasl KUCJIOTa, METUJIOBBIM OpaH)KeBbIi, GeHon(TaIenH, JTaKMyc.
8.Pa3narounslit Mmatepual (KapTO4KH, TECTHI)

9. MynbpTUMeIUIHBIE TPE3ECHTAIIH

7. Tlnanmpyemble pe3yJibTAaThl H3YUeHHs] Y4eOHOI0 peMeTa, Kypca

OO0yuarommiicss HAyYNTCS:
* XapaKTepHU30BaTh OCHOBHBIE METO/IbI [TO3HAHMS: HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;
* OTIHCHIBATH CBOWMCTBA TBEP/BIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIJEISS UX CYIICCTBEHHBIC IIPU3HAKY;
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* BBISIBJISITH IIPU3HAKH, CBUJICTEIbCTBYIONIME O TPOTEKAHUN XUMHUYECKON PEaKIIMU MIPH BBIMOJIHEHUH XUMHUYECKOTO OIbITA;
* COCTaBJISAITh YPABHEHUS XUMUYECKUX PEAKIUN;
* coOmroaTh paBuia 6€30macHoO padOTHI IPH MPOBEACHUH OIIBITOB;
* MMOJTH30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM H ITOCY/IOM;
* BBIUMCIISITH KOJUYECTBO, 00BEM HIIM MACCy BEIIECTBA M0 KOJIMYECTBY, 00BEMY, MacCe peareHTOB WM MPOAYKTOB PEaKIUH;
* XapaKTepru30BaTh (PU3MUECKUE U XUMUIECKIE CBOWCTBA MPOCTHIX BEIIECTB: KMCIOPO/Ia U BOJIOPOA;
* IOJTy4aTh, COOMPATh KUCIOPOI U BOJAOPOI,
* pacmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEMIECTBA: KUCIOPO, BOAOPOI;
* XapaKTepu30BaTh (PU3HUECKUE U XUMUUECKHE CBOMCTBA BOJIBI;
* Ha3bIBaTh COCAMHEHUS U3YYECHHBIX KJIIACCOB HEOPTaHUYECKUX BELIECTB;
* XapaKTepu30BaTh PU3HUECKUE M XUMHUCCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX BEIIECTB: * OKCHJIOB, KHCIIOT, OCHOBAaHUM, COJICH;
* ONPENEIIATh NPUHAJIEAKHOCTD BEMIECTB K ONMPEICIICHHOMY KJIacCy COCIMHEHHUI;
* COCTaBJIATH (DOPMYIIBI HEOPTAHUYECKUX COSAMHEHUN N3YUYEHHBIX KIIACCOB;
* IPOBOJAUTH ONBITHI, MOJTBEPKIAOIINE XUMUUECKHUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPraHUYECKUX *BEIIECTB;
* pacrio3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KUCIIOT U IIEJIOUEH 10 U3MEHEHUIO OKPACKH MHIUKATOPA;
* XapaKTEepU30BaTh B3aMMOCBA3b MEK1Y KJIIACCAMH HEOPTaHMYECKUX COCIUHECHUI;
* packpsiBaTh cMbIcl [lepronndeckoro 3akona /.M. Meneneena;
* OOBACHATH (PU3MUECKUN CMBICI aTOMHOTO (TOPSIKOBOTO) HOMEpPA XHMHUYECKOTO 3JIEMEHTA, HOMEPOB TPYIIBI M TEPHOJa B MEPUOIUICCKON CHCTEME
JI.1. MeHneneeRa;
* O0BSICHATH 3aKOHOMEPHOCTU U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOMCTB AJIEMEHTOB B TIPe/iesiaX MaJIbIX MEPUOJIOB U TJIaBHBIX MOATPYIII;
* XapaKTepHU30BaTh XUMHUUECKHE PJIEMEHTHI (OT BOJIOPOAA /10 KalbIIMsI) Ha OCHOBE UX MOJOXKEHUs B epuoanueckoit cucreme J1.M1. MenaeneeBa u oco6eHHO-
CTEU CTPOEHHS UX aTOMOB;
* PACKpBIBATh CMBICII IIOHATUN: «XUMHUUYECKAs CBA3b), «AJIEKTPOOTPULIATEIILHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEUIECTB OT THIMA KPUCTALTUYECKON PEIIeTKH;
*ONPEACIISITh BUJI XUMUYECKON CBSI3U B HEOPTaHUYECKUX COCIMHEHUSX
* PaCKpbIBaTh CMBICII OHSATHI «HOH», «KATUOH)», AHUOHY, «IJIEKTPOIUTHI», «HEIIEKTPOIUTHDY, «3JIEKTPOIUTAYECKAS JUCCOIUALINS», «OKUCIUTENb), «CTe-
MIEHb OKHMCIICHUS» «BOCCTAHOBUTEIY, «OKUCIICHHUE), «BOCCTAHOBIICHUE;
* ONPENIEIIATh CTENEHb OKHUCICHHS aTOMa 3JIEMEHTA B COCIMHEHNH;
* COCTaBJISATh YPABHEHUS DJIEKTPOJIUTUUECKON TUCCOLMAMU KUCIIOT, IIEJI0YEH, COJIEH;
* COCTaBJIATH MOJHBIE U COKpAIICHHBIC HOHHBIE YPAaBHEHHSI peaKI[ii OOMEHa;
* OMPEIEISITh BO3MOXXHOCTh TPOTEKAHUS PEAKIIMI HOHHOTO OOMEHA;
* IPOBOJAUTH PEAKIINH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHbIX BELIECTB;
* ONPENEIATh OKUCINUTENIb U BOCCTAHOBUTEIIb;
* COCTaBJISATh YPABHEHUS OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI;
13



* Ha3bIBaTh (PAKTOPBI, BIUAIOLINE HA CKOPOCTh XMMUYECKOH peaKkIii;

* KJIacCU(PUIMPOBATh XUMHUYECKUE PEAKIIMU MO PA3TUYHBIM MTPU3HAKAM;

* XapaKTepU30BaTh B3aMMOCBS3b MEKIY COCTABOM, CTPOEHHEM U CBOMCTBAMU HEMETAIIJIOB;

* IPOBOJUTH OIIBITHI 10 NOJYYEHUIO, COOMPAHUIO U U3YUYEHUIO XUMUUECKUX CBOMCTB ra3000pa3HbIX BEILECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

* pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIJIEKUCIIbIM a3 1 aMMUaK;

* XapaKTepU30BaTh B3aUMOCBS3b MEXKY COCTAaBOM, CTPOEHHEM U CBOMCTBAMU METAILJIOB;

Ha3bIBaTh OPraHUYECKHE BELIECTBA 10 UX (opMyle: METaH, 3TaH, STUJIEH, METaHOJI, 3TaHOJI, INIMLEPUH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHasl KHCIIOTa, CTea-
pUHOBas KUCJIOTA, OJIEMHOBAs KUCJIOTA, IJIF0K03a;

* OIIPEJENATh BO3SMOXKHOCTh POTEKAHUS pPeaKLUil HEKOTOPBIX MPEeACTaBUTEIeH OpraHMYeCKUX BEIIECTB C KUCIOPOI0M, BOAOPOAOM, METAJIaMH, OCHOBAHHU-
SIMU, TaJIOTEHAMH.

BoinyckHUK noayuum 603MONCHOCHb HAYUUMbCA:

* 8b10GUCANMDb U NPOBEPSIMb IKCHEPUMEHMATLHO SUNOME3bl O XUMUYECKUX CBOUCMBAX 8eujeCms Ha OCHO8e UX COCMABA U CMPOeHUsl, UX CNOCOOHOCMU ECY-
nams 6 Xumuyeckue peakyuu, 0 xapaxmepe u npoOyKmax paziuyHulX XUMU4ecKux peaKyui,

* Xapakmepuz08amv ewecmsed no cOCMagy, CMpoeHur0 U COUCMBEAM, YCMAHABIUBAMb NPUYUHHO-CIEOCTBEHHbIE C853U MeANCOY OAHHBIMU XAPAKMePUCmu-
Kamu geujecmea;

* COCMABNAMb MONEKYISPHBIE U NOJIHbIE UOHHBLE YPAGHEHUSI NO COKPAUWEHHBIM UOHHBIM YPABHEHUSIM,

* NPOCHO3UPOBAMb CNOCODHOCMb BeujeCmaea NPOAGIsAMb OKUCIUMENbHbLE UTU 60CCIMAHOBUMENbHbLE CEOUCIEA C YYEemOM CIeneHell OKUCIeHUs dNeMEeHMO8,
BXOOAWUX 8 €20 COCMAB;

* COCMABIAMb YPAGHEHUs peaKyull, COOMEEMCMBYIOUUX NOCIe008AMENbHOCMU NPEEPAUeHUL HEOP2AHUYECKUX 8eUeCm8 PA3TUYHBIX KIACCO8,

* 8bLOGUSAMb U NPOBEPSIMb IKCHEPUMEHMATLHO 2UNOMESbL O PE3VIbMAmax 6030etCmeusl pasiuiHblX (aKmopos Ha U3MeHeHUe CKOPOCMU XUMUYLECKOU PedK-
yuu;

* OYEHUBAMb GNUSHUE XUMUUECKO20 3ACPAZHEHUSL OKPYICAIOWE CPedbl HA OP2AHU3M YeNl08eKd,

UCNONb308aMb NPUOOPEeMeHHbLE 3HANUA OJIsL IKOJOSUYECKU SPAMOMHO20 NOBEOCHUs 8 OKpYIcalouell cpeoe;

* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUeCMBAX U XUMULECKUX NPOYECCax,

* 0CO3HABAMb 3HAUEHUE MeOPeMULeCKUX 3HAHUL NO XUMUU OJI NPAKMUYECKOl 0esimelbHOCMU 4el08eKd,

* co30a6amsb MOOeNU U CxeMbl O/l peuleHus y4ueOHbIX U NO3HABAMENbHbIX 3A0aY;

* 2PAMOMHO 0OPAUAMBCIL C BEUECTNBAMU 8 NOBCEOHEBHOU HCUSHU,

* NOHUMAMb HEOOXO0OUMOCMb COONIOOEHUs NPEONUCAHUT, NPeONAcaAeMblX 8 UHCIMPYKYUAX NO UCNOIb308AHUIO TeKAPCMS, CPeOCmE ObIMOBOL XUMUU U Op.

8. Cucrema oueHKH

HpeJIMeTHBIe PE3YIIbTAThI oUueHuearomcs C IOMOIIBIO:
- CTElpTOBOfI JNarHoCTHKHU (B TCUCHHUC HCpBOfI ITOJIOBHHBI CCHT}I6p$I), HWTOTOBOM JUArHOCTHKHU (B TCUCHHUC HCpBOfI ITOJIOBHHBI Maﬂ);
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- TEKYIIETr0 KOHTPOJIS (TeCTUPOBAaHUE, TEMATUYECKUE IUKTAHTHI, IPAKTUUYECKHe paboThl, YCTHBIN OMPOC, UTOroBast paboTa),
- IPOMEXYTOYHOM aTTeCTallH 110 PE3yJIbTaTaM YETBEPTHBIX OLICHOK.
Kpumepuu oyenueanua cmapmogoii OuazHOCMUK u Umo2060ii OUAZHOCMUKU

87 —100 % - mnpaBUIBHBIX OTBETOB OLIEHKa «5»

67 —86 % - npaBUIBHBIX OTBETOB oleHkKa «4»

46 — 66 % - mpaBUIBHBIX OTBETOB OLICHKA «3»

0—45% - npaBUIBHBIX OTBETOB OLICHKA 2
Kpumepuu oyenusanua mecmuposanus, memamuyueckKux OUKmManmos
88 — 100 % - mnpaBUIBHBIX OTBETOB OIICHKA «5»

62 —-87% - mnpaBWIBHBIX OTBETOB OLIEHKa «4»

37 — 61 % - mnpaBHIBHBIX OTBETOB OIICHKA «3»

0—36 % - mnpaBWIBHBIX OTBETOB OLIEHKA «2»

Kpumepuu oyenueanus ycmnozo omeema
OTMeTKa «5» - IMMOJIHO, YCTKO U NPAaBUJIBHO AAaHBI ONIPCACICHUA U PACKPBITO COACPIKAHUC HOHSITI/II\/JI, BCPHO UCIIOJIB30BAHbI HAYYHBIC TCPMHWHBI, IJIA JOKa3a-
TENLCTBA MCIIOJIb30BaHbI Pa3INYHBIC YMEHUS, BEIBOIBI U3 HAOMIO/ICHUH, OITBITOB; OTBET CAaMOCTOSITEIIbHBIN, NCIIOJIb30BAHbI PaHee IPUOOPETEHHBIC 3HAHUS.
OtMeTKa «4» - B OCHOBHOM IMpaBHUJIbHO JaHbI OIIPCACIICHUA MOHSATUH ¥ UCIOIb30BaHbI HAayY4YHBIC TCPMHHBI; OTBET CaMOCTOﬂTeJ'II)Hblf/'I; OIpCacCiICHUA MOHATHH
HETIOJTHBIE, JOMYILCHbI HE3HAUNTEIbHbIC HAPYILICHHS B TIOCIIEIOBATEIILHOCTH M3JI0KEHHUSI, HEOOIIBIINE HETOYHOCTH MIPU HCIOIb30BAaHUN HAYYHBIX TEPMUHOB
WJIn B BBIBOAAX U O606HICHI/I$IX; IMPaBHUJIbHBIC 1 YETKHUEC OTBCTHI HA BOIIPOCHI YTOUHAIOIICTO XapaKTCpa
Otmetka «3» - YCBOEHO OCHOBHOE COZIep KaHue Y4eOHOro MaTepHasa, HO N3JI0KEHO (parMeHTapHO, He BCEr/ia MOClIe0BaTEeNIbHO; ONpPeAEIeHNs TOHATHIHI
HEOAOCTAaTOYHO YECTKHUEC, HEC NCITIOJIb30BAHbI B KAYECTBE JJOKa3aTCJIbCTBA BBIBO/bI 1 O606HI€HI/I$I u3 Ha6J'II-O)1€HI/II\/JI, A0 YIICHBI OIIINOKHU IIpU UX U3JIOKCHUU; 10-
MYIIEHbI OIINOKU U HETOYHOCTHU B MCIIOJIb30BAaHUM HAYYHOH TEPMHUHOJIOTUH, ONIpe/ieIeHNe TOHSTUI; IPAaBUIIbHBIE U YeTKUE OTBETHI HAa BOIIPOCHI HAaBOASIIE-
T'O ¥ KOHKPETH3HUPYIOLIETO XapakTepa
OTMeTKa «2» - OCHOBHOE COJiepXKaHKe yd4eOHOro MaTepHralia He pPacKpbITO; He IaHbl OTBETHI HA BOIPOCH! HABOAAIIETO U KOHKPETU3UPYIOILET0 XapaKkTepa;
JOMYIICHBI FPY6BIG OIINOKHU B OIpCaACIICHUN HOHﬂTHﬁ, IMpU UCIIOJIB30BAHUHU TCPMUHOJIOTHH.
Hmozosaa paboma npoBOAUTCS B KOHIE Y4€OHOIO T0/1a JAJIsl OLEHKH MHIUBHIYaIbHBIX JOCTHKEHUH 00yUyaromuxcs 1o npeiMeTy.
VY4eHuK ocBauBaeT MpeaMeT Ha 0a30BOM ypOBHE, €CiU BhINONHsET He MeHee 50% 3ananuii 6a30BOro ypoBHSI.
Ha noBbIlIIeHHOM ypOBHE YYE€HHK, KpOME BBIMOJIHEHHBIX 33JaHui 6a30Boro ypoBHs (He MeHee 50%), 10JKEeH JONOJHUTENbHO BBITOIHUThH XOTS OBl
50% 3amaHuii MOBBIIIEHHOTO YpOBHS. Yem Omike 4rcio 0aiioB, MOMyYEeHHBIX YYalIMMCS 32 BBITOJIHEHHE 3a/IaHUi TIOBBINIEHHOTO YPOBHS, K MaKCHMaJIbHO-
My 3HA4YEHHIO, TeM OoJiee Y HEro pa3BUTa CIIOCOOHOCTh MPUMEHATH 3HAHUS JUIA PELICHN 33a]Jaud B U3MEHEHHON CUTYyalluu.
Jliia iproOpeTeHus MPaKTUYECKUX HABBIKOB U MOBBIIIEHUS YPOBHS 3HAHUHM B paOouyro MporpamMmy BKJIIOYEHBI MIPAKTHUYECKHE pabOThI, KOTOPBIE MPO-
BOJIATCS] IPEUMYIIIECTBEHHO B MPOIIECCEe M3JI0KEHUSI HOBOI'O MaTepHalla U MOTYT OLEHHBATHCS MO0 YCMOTPEHHUIO yuuTens. Mcxonas u3 atoro, opopmieHue oT-
YeTa MO0 BBIIIOJIHEHHUIO MPAKTHYECKON paboThl OCyLIeCTBIsAETCA B pabounx TeTpaasx. [IpakTnyeckue paboThl MPOBOASTCS MO reorpaduu COrIacHO KajleHaap-
HO-TEMaTH4eCKOMY IJIAHUPOBAHHUIO, B COOTBETCTBUU C TPeOOBaHUAMHU yueOHOM mporpammsl 1o reorpaduu. Ilpakruueckrue paboThl MPOBOASTCS KaK MHIUBU-
JyalbHO, TaK ¥ B Mape WJIN B COCTABE IPYIIIbI YUAIIUXCS.
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ITpu nmpoBeaeHNH NMpaKTUUECKUX paboT He NPOBOAUTCA AU QepeHnnanus 3a1aHuil 10 ypoBHAM, I03TOMY OLIEHUBAHHE PE3YJIbTATOB BHIIIOJIHEHHOIO 3a/1a-
HUS OCYILECTBIISIETCS] YUUTEJIEM Ha OCHOBE ONPE/EIIEHHBIX HU)KE KPUTEPUEB.
ITpakTHyeckux paboT, KOTOPbIE OLIEHUBAIOTCS - 3.
1. Pemenue skciepuMeHTANBHBIX 3a7a4 110 TeMe «MeTaibl U UX COEANHEHUS».
2. Ilomyuyenue, cobupaHue U pacro3HaBaHHE I'a30B.
3. Pemenue skcriepuMeHTanbHBIX 33124 110 Teme «Hemeramiet [V — VII rpynn u ux coetuHeHUI».
Kpumepuu oyenueanua npakmuueckou paoomoi
[Tpu ouleHMBaHUM MPAKTUYECKON pabOTHl YUUTENb JOKEH YUUTHIBATS!
® [IPaBUJIBHOCTH ONpPEAEICHUS LIeU paboThl
PaBUIBHOCTb IIPOBEAECHUS paboT
YMEHUE BBIACIATH CYLIECTBEHHbIE IPU3HAKU Y HAOII01aeMbIX 0OBEKTOB
® JIOTMYHOCTb U Hay4Has I'PaMOTHOCTb B 0()OPMIIEHUH Pe3yIbTaTOB pabOThI U B BBIBOAAX.
OTtmeTKa «5» BBICTABIIAETCS IIPU YCIIOBUH, UTO:
e cdopmyaupoBaHa 1elib padOoThI;
e [IPaBUJIBHO MPOBEJCHA paboTa;
e  BBIJICIICHBI CYILIECTBEHHBIEC IPU3HAKY;
® JIOTMYHO, HAyYHO, TPAaMOTHO O(hOpMIIEHBI pe3yIbTaThl HAOIIOAEHUHN U BBIBOIBI.
OtmeTka «4» BBICTABIIAETCS IIPU YCIIOBUH, UTO:
e 11e1b CPOPMYIUPOBAHA C TOMOIIBIO HABOJSIIMX BOPOCOB YUUTEIS;
e [paBWIBHO IPOBEEHA paboTa;
® [IpU BBIJIEJICHUH CYLIECTBEHHBIX MPU3HAKOB Ha3BaHbl BTOPOCTETICHHBIE;
e JomyuieHa HeOpeKHOCTh B 0(OPMIIEHUH Pe3yIbTaTOB HAOJIOICHUI U BBIBOJIOB.
OtmeTka «3» BBICTABIIAECTCS IIPU YCIIOBUH, UTO:
e 11e7b COPMYIUPOBAHO C TOMOIIBIO YUUTEIS;
e JIOMYIIEHbl HETOYHOCTHU U 1-2 OMMOKK IPU MPOBEIEHUU pPabOThI;
® [IpU BBIJIEJICHUU CYLIECTBEHHBIX PU3HAKOB OOBEKTA BbIAEIEHBI JIHILb HEKOTOPHIE;
e JIOMYIICHBI OMMOKU B 0()OPMIICHUU PE3YIIHTATOB HAOIOICHUI U BHIBOJIOB.
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Coaepxanue Kypca

Tema 1. Xumnueckue peakuuu. O6001enue 3Hanui mo Kypcey 8 kiacca.

[ToHsATHE O CKOPOCTH XMMUYECKOH peakiu. akTopbl, BIUSIONIME HA CKOPOCTh XMMUYECKON PEaKIUH.
IToustue o KaTajim3aTope. KJ’IaCCI/Iq)I/IKaHI/ISI XUMHUYECCKUX pCaKHI/Iﬁ 110 pa3JIMYHBIM IMPpHU3HAKaM: YHUCITY U
COCTaBY UCXOJIHBIX M MOJYYCHHBIX BEIIECTB; M3MCHECHHUIO CTENICHEW OKHMCIICHUSI aTOMOB XMMHUYECKHX
9JIEMEHTOB; TIOTJIOIICHUIO WJTU BBIJICIICHUIO SHEPTUU. DJICKTPOIUTHICCKAS TUCCOIMAIHS. DIECKTPOIUTHI U
HeaneKTponuThl. Monbl. KaTronsl u annonsl. Peakiiuy noHHOTo 0OMeHa. Y CIOBUS MPOTEKAHUS peaKIIHii
HMOHHOTO 0OOMeHa. DIEKTPOTUTHYECKAs TUCCOIMALIUS KUCIIOT, Ieno4el 1 coneil. CTeneHb OKUCIICHHS.
Omnpenenenue CTENEHH OKUCICHUS aTOMOB XUMUYECKUX JIEMEHTOB B COeMHEHUSIX. OKUCIUTEb.
BoccranoBurens. CynHOCTh OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

Tema 2. Hemeranusl IV — VII rpynn u ux coenmHeHnus.

[TonoxeHne HeMeTAIJIOB B IEPUOIUYECKOM cucteMe XxuMuueckux anemenToB J[.M. MenneneeBa. O6uue
CBOICTBA HEMETAJUIOB. ['aloreHsl: PU3NIEeCKre U XUMUYeCKHe CBoWcTBA. COeIMHEHUS TaJIOTEHOB:
XJIOPOBOJIOPO/I, XJIOPOBOAOPOIHAS KUCIIOTA U ee coiu. Cepa: (pu3ndeckre 1 XUMHUUECKUE CBOICTBA.
CoennHEeHHS Cephl: CEPOBOIOPO/I, CYIb(MUIBI, OKCUABI cepbl. CepHast, CepHUCTAsI U CEPOBOIOPOIHAS
KHCJIOTBI M UX CONU. A30T: (pu3nueckue u xumupueckue cBoictBa. AMmuak. Conn aMmmoHust. OKCHABI a30Ta.
A3otHas kuciora u ee conu. ®ocdop: pusnueckue u xumuueckue cpoiictsa. Coennnenus docdopa:
okcua pocdopa (V), oprodochopHas kucnoTa u ee conu. YTaepoa: GU3ndecKue 1 XUMUIECKIe CBONCTBA.
Annotponus yriaepoja: anmas, rpadur, kapOuH, ¢ymnepersl. CoeTMHEHUs yTlIepoia: OKCHIbI yIiepoa
(IT) u (IV), yronpHas KucioTa U ee colu. KpeMHuUii 1 ero cCoeMHEeHHUS.

Tema3. MeTa/uIbl M X COCIMHEHHUS .

[TonoxxeHne METAIIOB B MEPUOANMYECKON CUCTEME XUMHUUECKUX AeMeHToB J[.M. MenaeneeBa. Merauibl
B IIpUpPOJIE U 001IMe crocoObl ux nonyyeHus. Ooume ¢usnyeckue cBoiictBa Metamios. Oomuue
XUMHYECKHE CBOWCTBA METAIIOB: PEAKIINU C HEMETAJUIaMH, KHCJIOTAMH, COJISIMH. DIEKTPOXUMHUYESCKHHA
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psan HanpspKeHUH MeTaiutoB. [l{enounbie MmeTauibl ¥ uX coeauHeHus. [l{eouno3eMenbHbIe METAIUTBI M KX COSAMHEHUS. ATFOMUHUANA. AM(OTEPHOCTH OKCHIa
u rupokcua amomunud. XKenezo. Coegunenust
JKese3a U X CBOMCTBA: OKCHIBI, THAPOKCH Bl U coiu xkerne3a (11 u III).

Tema4. [lepBoHayajibHbIE CBeleHNHsI 00 OPraHNYeCcKUX BellecTBax.

[lepBoHauabHBIE CBEICHUS O CTPOCHUHU OPraHMYECKHUX BEIECTB. YTIEBOJOPOIbI: METaH, 3TaH, ITUJICH.

M cTo4HNKH yIriIeBOIOPOIOB: IPUPOHBIN a3, HePThb, yroib. Kucnopoaconepxkaiune cCoeIMHEHMs: CIIUPTHI
(MeTaHOI, 3TaHOJI, MNIULEPUH), KApOOHOBBIE KUCIOTHI (YKCYCHasi KUCIIOTa, aMUHOYKCYCHAs KHCIIOTa,
CTEapHHOBAs U OJIEMHOBAs KUCIIOTHI). BUOJIOrMuecky BaskHbIE BEILIECTBA: KUPBI, TIIIOK03a, OCIIKH.

Tema 5. XumMus ¥ OKpy:Kauas cpeaa.

XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH CPEJIbl U €T0 MOCICICTBHSL.

UenmoBek B MUPE BEIIECTB, MATEPHAIIOB M XUMUYCCKUX PEakuii. XHUMHUYECKUE BEIIECTBA KaK CTPOUTEIBHBIC U TIOJICIIOYHBIC MATCPHUAITBI (MEJI, MpaMop, 13-
BeCcTHsIK). [Ipo0iema 6e301macHOro HCIOJb30BaHMS BEIISCTB M XUMHUYECKUX PEAKIU B MTOBCEHEBHOM KU3HU. TOKCUUHble, 2oployue U 83PblBOONACHbLE Ge-
wecmaa. bvimosas xumuueckas epamomuocmy. JlekapcmeenHnuvle npenapamol,; npooaIembl, Céa3aHHble ¢ UX npumeHenuem. Xumus u nuwa. Karopuiinocmo
JHCUPOB, benkos u yeneeo0008. Koncepsanmuol nuuesvix npodykmos (IoBapeHHas COJib, YKCYCHAsl KUCIIOTA).

Tema 6. O0001mIeHHe 3HAHUI 10 XUMHUH 32 KYPC OCHOBHOI IIKOJIbI.

Tematnyeckoe IMIaHUPOBAHUE
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Neni/nm

Tema ypoxka

O06o00menne 3HaHuii Mo Kypcey 8 kiacca.
Temal. Xumuueckue peakuuu — 13 yacon

[IpaBuna Th.Ilepuoanueckuii 3aKOH U MEPUOANYECKASI CUCTEMA XUMU-
yeckux 3jieMeHTOB J[.Ml.MeHeneeBa B CBETE yUeHUS O CTPOCHUHU aTOMA.

BBoausbiit uncrpykrax no OT u Th.
Hayuuthcst cOCTaBIATh XapaKTEPUCTUKY XH-
MHUYECKOT0 3JIEMEHTA IO MOJIOKEHHUSIIO B
[ICXD .1. Menaeneena.

5.09

Krnaccudukanus XHMHYECKAX COSAMHCHHUN, XHMIYCCKUX PEAKITUH.

HOBTOpI/ITL XHMMHYECKHE CBOMCTBA OKCH OB,
OCHOBaHUH , KHCJIOT, coJiell B CBETE TCOPHUU
BHGKTpOHI/ITH‘IeCKOﬁ Jucconruanumy 1 OKHMCIIC-
HUsI- BOCTAHOBJICHU

5.09

Krnaccudukanus XHMHYECKAX COSAMHCHHUN, XHMIYICCKUX PEAKITUH.

12.09

CxopocTb xuMHUecKUX peakuuii. Karamus

®opMupoBaTh NOHATHE O CKOPOCTU XUMHUYE-
CKOM peakuyu. M3yunuTh 3aBUCUMOCTB CKOPO-
CTH XMMHUYECKOHN pPEaKIUU OT MPUPOJIBI pearu-
PYIOLIMX BEIIECTB; 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIIMH OT KOHIEHTPAaIu1

pearupyroumx BEIECTB; 3aBUCUMOCTb CKOPO-
CTH XUMHUYECKOMN pC€aKkuunu OT I1omaan COmpHr-
KOCHOBEHHSI pearupyromnx BeIecTB («KUIIs-
IIUH CII01i»); 3aBUCUMOCTb CKOPOCTH XUMUYE-
CKOM peaklMU OT TEMIIEPATYPbI pearupyroInux
BEIIIECTB.

12.09

OKHCIUTENIHFHO — BOCCTAaHOBUTEIBLHBIE pCaKknuu

O0600ITUTh CBEJIEHUS 0 XUMHUYECKUX PEaAKITUSX.

KJ'IaCCI/I(bI/IKaL[I/IH XHUMHUYCCKUX peaKuHﬁ Io
Pa3JIMYHBIM OCHOBAHUSM:

19.09
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COCTaBY M YHCILY pearupyroumx u oopasymo-
IIUXCS BEMIECTB: (pOPMUPOBATH TTOHITUS
«OKHCIIUTEIIb U BOCCTAHOBUTEIb)

6. DNEKTPONUTHYECKAST JTUCCOLUALIMS [ToBTOPUTH XUMHUYECKHE CBOMCTBA OKCHU/IOB, 19.09
OCHOBAHHH , KHCJIOT, COJICH B CBETE TCOPUH
AIIEKTPOIUTUIECKOM TUCCOIIMALINU U OKHCIIe-
HUSI- BOCTaHOBJICHHSI
7 XUMHYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUHU AIICKTPOIUTUIECKOM 26.09
JIICCOTTMAITUH.
8. XUMHUYECKUE CBOMCTBA OCHOBAHUH B CBETE€ TEOPHUH DJICKTPOIUTHYE- 26.09
CKOM JTCCOIMALINU
9. XHUMHYECKHUE CBOKMCTBA COJICH B CBETE TEOPHH JICKTPOTHUTHICCKOM 03.10
JIICCOITMALINT
10. | MoHHO-0OMEHHBIC pEaKIIMH dopmupoBaTh noHATue yciosus nporekanus | 03.10
MOHHO-OOMEHHBIX PEaKIUi.
11. I'maponus coseit O0606mmMTh cBeneHus 0 XuMu4deckux peaknu- | 10.10
ax. Kimaccuukanus XuMu4ecKkux peakiui mo
Pa3IMYHBIM OCHOBAHUSIM:
COCTaBY U YHMCIly pearupyromux 1 oopasyro-
IIMXCS BENIECTB:(POPMUPOBATH TTOHATHS
«OKHUCIIUTENb 1 BOCCTAHOBUTEIb)
12. | TpakTH4eckas padora Nel: pereHue SKCriepUMEHTAIBHBIX 33124 10 1 O606mmTh cBeneHns 0 xumMudeckux peakuu- | 10.10

TEME: JJICKTPOJIMTHYCCKAA JUCCOIHALIU.

ax. Knaccudukanus XumMuueckux peakuuii mo
Pas3IMYHBIM OCHOBAHUSIM:

COCTaBY M UHCILY pearupyroumx u oopasymo-
IIUXCS BEUIECTB, TEIUIOBOMY YD (DEKTYy,
HAIpPaBJIEHUIO, U3MEHEHHIO CTeTIeHEeN OKHucIe-
HUS DJIEMEHTOB, 00PA3YIOIINX PearupyroIime
BelIeCTBa, (ha3e, NCIOJIb30BaHUIO KaTaau3aTo-

pa.
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13.

KonTpoabHas padora Nel «Xumuyeckue peakiymny»

O0600ITUTh CBEJICHUS 0 XUMHUYECKUX PEAKITUSX.

Krnaccudukanus XuMHYECKAX PEaKIUN 1O
pa3IMYHbIM OCHOBAHUSIM:

COCTaBY M YHCITY pearupyronux u oopasyro-
IIUXCS BEIIECTB, TEIIOBOMY (D deKTy,
HAIPaBIICHUIO, U3MEHEHUIO CTCTICHEH OKHUCIIC-
HUS DJIEMEHTOB, 00pPa3yIOUINX pearupyromye
BeIeCcTBa, (pasze, NCMOJIBL30BAHUIO KATaTN3aTo-

pa.

17.10

Tema2. Hemerasiasl |V — VII rpynn u ux coennnenust — 24 yaca

14

[Tonoxenne HemeTa)sI0B B [lepruoaudeckoit cucTeMe XUMUYECKUX dJIe-
menToB JI.M1.Menneneera. O0uue CBOMCTBAa HEMETAILIOB.

W3yunth 00IIyI0 XapaKTEPUCTUKY HEMETAILIOB:
nojoxxeHue B [lepuoguyeckoi cucreme XumMuye-
ckux snmemenToB JI. 1. MenneneeBa, 0COOCHHOCTH
CTPOCHUSI aTOMOB, 3JIEKTPOOTPHUIIATEIBHOCTH (D0)
KaK Mepa «HeMeTalmnyHocTy, psag 0. Kpucran-
JUYECKOE CTPOCHUE HEMETAJUIOB — MPOCTHIX Be-
mecTB. Ammmorponus. dusndeckue

cBolicTBa HEMETAIIOB. OTHOCUTEILHOCTS HOHATHIA
«METAILI» U «HEMETAILI»

17.10

15

I'anmorensl. ®u3nyeckue U XMUMHUYECKHUE CBOMCTBA.

du3ndeckue CBOMCTBa HeMeTala0B. OTHOCH-
TEIBHOCTh IIOHATHH «METAILI» U «HEMETAaJLI»

24.10

16

CoenuHeHus rajioreHoB. XJI0pOBOIOPOIHAS KUCIOTA U €€ COJH.
IpakTuyeckasi pa6ora Ne2: n3yueHne CBONCTB COJSTHOM KHUCIOTHI

I/ISY‘IaTL OCHOBHBIC COCIMHCHUA I'aJIOTCHOB!
TaJJOr€HOBOAOPOJbI, COJIM I'aJIOTCHOBOJOPOI-
HBIX KHCJIOT.

24.10

17

Cepa, € ¢pusznueckrue U XUMUYECKUE CBOMCTBA.

®opMHUpPOBaTh NPEJCTABIECHUE O CTPOEHUU
aToMa M aJUIOTPOIIUU CEephl; O CBOMCTBAX U
NPUMEHEHUH POMOUYECKOH Cephl.

7.11
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18 | Coenunenus cepbl. CepoBOIOPOA, CYIb(OUIBI, OKCUIBI CEPHI. Nzyugarts : okcuasl cepol (IV) u (VI); ux momy- | 7.11
YeHHUe, CBOICTBA M IPHUMEHEHHE

19 | Cepnas, ceprucmas v cepo8000pOOHas KACIOTHI K KX COJIH. dopMupoBaTh IPEACTaBICHH O cepHoi kuc- | 14.11
JIOTE KaK 3JIEKTPOJIUTA U €€ COJIH, UX MpUMe-
HEHUE B HAPOJIHOM XO35HCTBE.

20 | IIpakTnuyeckas padoraNe3: uzydeHue CBOMNCTB CEPHOM KUCITOTHI Pemenue skciepuMeHTaNbHBIX 3a71a4 1o Teme | 14.11
«Iloarpynna xuciopona»

21 | A3orT, ero ¢pu3MYecKre U XUMUYECKHE CBOMCTBA. W3ydaTh cTpoeHre aToMa 1 MOJIeKyJibl a3oTa; | 21.11
CBOIICTBa a30Ta KakK IMPOCTOT0 BEIIECTBA

22 | AMMHaK ¥ ero CBOHCTBA. ®opmMupoBaTh MpeICTaBICHUE 00 aMMHAKeE, 21.11

IIpakTHyeckas padoraNe 4: nonyyeHue aMMuaka U U3y4eHHE €ro U3y4aTh CTPOCHME, CBOMCTBA, IIOJIYy4YECHUE U
CBOMCTB npuMeHerne. Co aMMOHUS, MX CBOWCTBA U

MIPUMEHEHUE.

23 | Conu aMMOHuUS. 1 ®opmupoBaTh npencTaBieHue o conmu ammo- | 28.11
HUS, UX CBOICTBA M IPHMEHEHHE.

24 | Okcupsl a3oTa. Hats nmoustue 06 okcuaax azora(ll) u (1V) 28.11

25 | A3oTHas KHCJIOTa U e€ CBOICTBA. W3y4ath cienyromue 31eMeHThl: A30THas 5.12
KHCJIOTa KaK 3JEKTPOJIUT, €€ CBOMCTBA U MPH-
MEHEHHE.

26 | Conu a30THOM KHCIIOTHI. ®opmupoBaTh cienyromue moHsITus: Azornas | 5.12

KHMCII0Ta KaK OKHcauTesb. HuTpatel 1 HUTpH-
ThI, TpO0JIEMa UX COAEPKAHUS B C/X MPOAYK-
UK. A30THbIE y100peHus
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27 | ®docdop, ero puznueckue U XUMUUECKUE CBOMCTBA. W3yuaTh CTpoeHHE aTomMa U aJuIOTPOIIHIO 12.12
docdopa, cBoiicTBa 6enoro u kpacHoro oc-
dopa, ux npumeHerre. OCHOBHBIE COETUHE-
Hus: okcua Gocdopa (V) u oprodochopnas
kucioTa, pocdarel. DochopHbIe yI0OpEeHHS.
28 | Coepmnenus docdopa. Oxcun pochopa (V). Oprodochophas kucinora | OcHoBHBIE coequHeHUs: okcu dpocdopa (V) u | 12.12
u e€ Colu. oprodochopHas kuciota, pocharsr. Docdop-
HbIE y100peHus
29 | Yruepon, ero pusmueckue U XUMUYECKHE CBOMCTBA. AitoTponus yriae- | M3ydars ctpoeHue aroma u ajutotponus yrie- | 19.12
poja: anMas, rpadut, KapOuH, QyIepeHbl. pona, cBocTBa ero MoauGUKaMi U X Npu-
MEHEHHE.
30 | Coegunenus yraepona. Oxcunst yriepoaa (II) u (IV). ®opMUpOBaTh NPEJICTABICHUE 00 OKCUIIAX yriie- 19.12
IpakTuyeckasi padoTaNe5: «monydeHue yriekucsioro raza u uzydenue | poaa (I) u (IV), ux cBoiicTBa n NpUMEHEHHE.
€ro CBOMCTB»
31 | YronpHas KACIOTA U €€ COTIH. ®opMHUpOBaTh CIEAYIONINE TOHITUS: YTOJIb- 26.12
Has kucnora. CoiM yroabHOH
KHCJIOTHI: KaJIBIIUT, COJIA, MTOTAII, UX
3HAa4YeHUE U MIPUPOJIE U XKU3HU YETIOBEKA.
JKecTkocTh BOJBI M CITOCOOBI €€ YCTpaHESHHS.
32 | Kpemumii. Ctpoenne aToma, (pU3HYECKHE U XUMHUUECKUE CBOICTBA. W3yuaTh cTpoeHHe aTOMa KpeMHHUs; KpucTtan- | 26.12
JIMYECKUN KPEMHUM, €r0 CBOMCTBA U IPUMEHE-
HUE
33 | Coenunenus kpemuus. Oxcua kpemuns (1V). Kpemaunesas kuciora. dopmupoBaTh NpeCTaBlIeHUs 00 OKCUIE 09.01

Cunuxamel.

kpemuus (IV), ero npupoaHbIX pa3HOBUIHO-
ctax. Cunukarsl. 3HaAYEHUE COCTMHEHUI
KPEMHUS B )KUBOW U HE)KUBOM IIPUPOJIE.
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34 | IIpakTnyeckas padora Ne 6. Pemienne skcniepuMeHTIBHBIX 3374 10 | DOpMHUPOBATH MPAKTUUECKUE HABBIKU MO TE- 09.01
teMe: «Hemeramsl IV — VII rpynn 1 ux coeguHeHus». M€.
35 | Boluncienus no XMMUYECKUM ypaBHEHUSIM KOJIM4ecTBa, oObema, Maccol | [IpogomkaTs popMUpoBaHUE HABBIKOB 110 16.01
BEIIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce peareHTOB WIH MPOJAYKTOB BBIYUCIICHUSM.
peaxkuu
36 | OGoOmmenue U cucTeMaTu3anus 3HaHui o reme «Hemeranisl u ux co- 16.01
CAMHEHUSD.
37 KonTpoasnas padora Ne 3 o teme: «HemeTamibl U X COSTUHEHUSD. KoHTpoJib npeIMEeTHBIX U METapeAMETHBIX
y4eOHbIX JeicTBUI 10 TeMe «Hemeramib»
Tema3. Mera/iibl ¥ X coeanHeHns — 14 yacos
38 [Tonoxxenue sneMeHTOB- MeTauioB B [lepuoanueckoit cucreme /1. U. W3yuuth nosoxxenue MetayuioB B [lepuoamnue- | 23.01
MeHHeHeeBa 1 0COOEHHOCTH CTPOCHUA UX aTOMOB. O6H_[I/Ie (1)H3I/IquKI/Ie CKOU CHCTeMeE XMMHNUYECKUX DJIEMEHTOB I[ .
CBOMCTBA MCTAJLIOB. Mengeneea. J|aTb OHATHE O METAIINYECKON
KPUCTATTMYECKON PEUIeTKE U METaNInYeCKOM
XUMHUYECKOH cBsizu. M3yunth ob6mume dusnue-
CKHe CBOMCTBa MeTauI0B. DOpMUPOBATH TIPE/I-
CTaBJICHHE O CIUIaBaX, UX CBOMCTBAX M 3HaYe-
HUSX.
JdeMoHcTpanum:
OO0pa31sl CIIaBOB
39 | O0mue XMMHUYECKHEe CBOMCTBA METAJUIOB: PEaKIIMU C HEMETAIIaMH, W3yunTh xuMuueckue cBoiictea metauios kak | 30.01
KHCJIOTaMH, COJISIMU DJIEKTPOXUMHUECKUH sl HAPSHKEHUH METaIOB. | BOCCTAaHOBUTEIIEH, a TAK)Ke B CBETE UX IOJIO-
KCHUS B DIICKTPOXUMHUYECKOM PSITy HATPsKeE-
HUM METAJUIOB.
40 | Metayuisl B mpupojie M od11re crocoObl ux noinydenus. CruiaBbl. dopMHUpOBaTh NPEACTABICHNE O METAJJIaX B 30.01

npupose U 00 obImux crocodax Ux Moayde-
HUSL.
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41

[enounsie MmeTaybl. OO1LIAs XapaKTepUCTHKA.

N3ydath 0011ay10 XapakTepUCTUKY IIEIOYHBIX
MeTauioB. JlaTe npencTaBiieHre 0 MeTalulax B
npupoze. M3yduTs crocoObl UX MOTydeHHs,
CTpoeHHue UX atoMoB. PopMHUPOBATH IIPEI-
CTaBJICHUE O LIEJIOYHBIX METANIaX — MPOCTHIX
BELIECTBAX.

6.02

42

CO@I[I/IHGHI/IH MICJIOYHBIX MCTAJIJIOB.

N3ydars BaKHENIIME COEAMHEHHS IETOYHBIX
METaJUIOB — OKCH/IbI, THIPOKCHUIBI M COJTH
(x7opuabl, kKapOOHATHI, CyNb(aThl, HUTPATHI),
WX CBOMCTBA U IPUMEHEHHUE B HAPOIHOM XO-
3siictBe. Kanuitnbie ynoOpenus.

JdemoHcTpaumMu:
BsaumopeiicTBue HaTpusi, TUTHUS C BOJOM.

6.02

43

[lenouno3emenbHbe MeTALTBL. OOMIas XapaKTePUCTHKA.

M3yyaTb 06LLYIO0 XapaKTEPUCTUKY 3/1€EMEHTOB rNaB-
HoM noarpynnol Il rpynnel, cTpOeHMe aTOMOB.
®dopmunpoBaTb NpeacTaB/ieHne O Weo4Ho3e-
Me/IbHbIX

MeTan1laX — NPOCTbIX BeLWeCTBax.

13.02

44

COC)II/IHGHI/UI IICJIOYHO3EMECIIBHBIX MCTAJITIOB.

JlaTh MOHATHE O BaXKHEUIINX COCTHMHEHUAX
HIEJI0YHO3EMETBHBIX

METaJUIOB — OKCH/IbI, THIAPOKCHUIBI M COJTH
(xJ0puabI, KapOOHATHI, HUTPATHI, CYIb(HATHI,
docdater), UX CBOMCTBA U TIPUMEHEHHUE B
HapOJHOM XO35IHCTBE.

13.02

45

AmoMuHMiA. CTpOGHI/IC aToMa, (I)I/I3I/I‘-IGCKI/IC U XUMHYECKHE CBOMCTRBA.

I/I3yanL CTPOCHUC aToMa, (I)I/I3I/I‘-ICCKI/Ie n XH-
MHYECKHE CBOMCTBA ATIOMHHHUS KaK IIpOCTOro

20.02
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BCIICCTBA

46 | CoenuHeHwus amoOMUHUSA. AMPOTEPHOCTh OKCUIA U THIPOKCHIA. 1 ®opmupoBaTh NPEJICTABICHUE O COCIUHE- 20.02
HUSAX AJTIOMUHUS — OKCHJT U THIPOKCH/I, KX
amdoTepHsbIii XapakTep. BaxHeiinme comu
amomuHMs. [I[puMeHeHne aTFOMUHUS U €T0 CO-
SJIMHEHU.

47 | XKenezo. Crpoenue atroma. DU3nvecKre U XUMHUECKHAE CBOMCTBA. N3yuate pacnonoxkenue xenesza B [ICXD.M. | 27.02
MenpeneeBa u crpoeHue ero aroma. dopmu-
pOBAaTh MPEICTABICHUE O PUINICCKUX U XH-

MHYECKHX CBOMCTBAX »elie3a — MPOCTOro Be-
[ecTBa
48 CoenuHeHus xeje3a U uX cBorcTBa. OKCHIIBI, 2UOPOKCUObBL U CONU KE- dopmunpoBaTb NpeAcTaBNeHNEe O FTeHETUYECKOM 27.02
ne3a (I1) u (III) page Fe’*n Fe’* ,0 BaxHellunx conax xenesa.
N3yunTb 3HAYEHME Kesle3an ero COeAMHEHUN A
npMpPoAbl U HAPOAHOTO XO3ANCTBA.
49 | [IpakTHyeckas padora Ne7 Pemenune skcriepuMeHTaIBHBIX 331249 Ha pac- | 5.03
Pemienne skcrnepuMeHTANbHBIX 32124 10 TeMe: «MeTaibl M UX COelM- | [o3HABAHKE U TONyUeHNe COSAHHEHNH MeTall-
HCHHUSIY. JIOB

50 O060011IeHNE ¥ cUCTEMATH3ALIMs 3HAaHUN 0 TeMe «MeTaJuThl ¥ UX CO- 5.03
SAMHECHUSD.

51 | KonTpoJubHas padora Ne2 o teme: «MeTauibl U UX COSAUHEHUS) KoHTpob npeAMeTHBIX 1 MeTaIrpeIMETHBIX 12.03

yueOHBIX JelicTBU 10 TeMe «MeTalbhy

Tema4. Opranuveckasi Xumus — 9 yacos
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52 | [IpenmeT oprannyecKor XUMUHU. TeopHs XUMUYECKOTO CTpoeHHs opra- | JlaTe npencrapienus 00 OpraHM4ECKUX Belle- 12.03
HUYECKUX COCTUHEHUN CTBax.
A.M. bytnepoga. [Ipeaenbubie yriieBogopoasl. Metad. Itan
53 Xumuueckue cBorictBa. ['openune merana u 3tana. JleruapupoBanue ®dopmupoBaTh npeacTasienus o0 yrinerogopogax. | 19.03
J3TaHa. N3yunTh rOMOJIOTMYECKUH sl aIKaHOB. [[aTh 110-
HATHUE O (1)I/IBI/I'{eCKI/IX U XUMHYECKHUX CBOMCTBAX.
54 | HenpenenpHbIE YIJIEBOIOPOIBI. DTUIICH. dopMUpOBaTh MIPEACTABJICHHS 00 yrIEeBOI0- 18.03
poaax. M3y4uTh roMOJIOTHYECKUH P aIKe-
HOB. /laTh moHATHE O PU3HUECKUX U XUMUYE-
CKHMX CBOMCTBAX.
55. | IIpeocmasnenus o noaumepax na npumepe noIuUdIMUIeHA. 1 1.04
56. | Ilpupoomnsvie ucmounuxu yene6o000pooos. Heghmo, npupoonwiii 2as, yeoas, | DopMHUpOBATH MPEACTABICHUE O MPUPOTHBIX 01.04
UxX npumeHenue. HCTOYHUKAX YTTIEBOJOPOIOB.
57. | Kucnopoaconepxaiue opranuueckue coequHenus. Cnuptel. Metanon, | M3y4ars KUCIopoaocoiepsKaliie opranuie- 9.04
9TaHOJ, TJIUIIEPUH. ckue coenuHeHus. JlaTh mousaTue o pusuue-
CKUX U XUMHUYECKUX CBOMCTBAX.
58. | KapOoHOBBIE KHCIOTHI. YKCyCHasi, aMUHOYKCYCHasl, CTeapuHOBas U oJie- | JlaTh MoHATHE O GU3NYECKUX U XUMUYECKUX 9.04
WHOBAsI KUCIIOTHI. CBOICTBaX KapOOHOBBIX KUCIIOTAX.
59. | buonormuecku BakHbIE BemecTBa. benku. Xupsl u yriieBoas! (TIr0KO- dopmupoBaTh NPEACTABIEHUE O OMOJIOTHYE- 16.04
3a). CKUX BaXKHBIX BEIIECTBaX.
60. Kontpoabsnasi padora Ne 4 o reme: «llepBoHauanbHble cBe1eHUS 00 16.04
OpPTraHUYECKUX BEIIECTBAX)
TemaS. Xumus u okpy:kamomas cpena — 2 yaca
61. | Xumuyeckoe 3arps3HEHHE OKpYKaIoIel cpepl U ero nocieAcTBus. Ye- | 1 M3yunTh OCHOBHBIE CIIOCOOBI 3arpsI3HEHHS 23.04

JIOBCK B MUPC BCIICCTB, MATCPHAJIOB U XUMHNYCCKUX peaKHHﬁ.

OKpYy»Karollen cpezpl. JlaTh IOHATHE O IIPO-
OJieMax ¥ HOpMax HCIOJIb30BAHUS XUMHYE-
ckux BemiecTB. PopMUpPOBaATh MOHATHUS OBITO-
BOM XMMHUYECKON T'PaMOTHOCTH.
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62. | Xumus u 300posve 1 N3yunTh OCHOBHBIE CITOCOOBI 3arpsI3HEHHS 23.04
OKpyXaroleu cpensbl. /laTe moHsTHE 0 Npo-
OJieMaxX ¥ HOpMax MCITOJIb30BAHUS XHUMHYE-
CKHX BerniecTB. @OpMHUPOBATH OHATUS OBITO-
BOM XUMHYECKOW TPAMOTHOCTH.
Tema 6. O0001IeHMe 3HAHUI 110 XMMUH 32 KyPC OCHOBHOM
IKOJIbI- 6 YacoB.
63. [Tepnonnueckuii 3aKOH U IEPUOIUYECKAs CHCTEMAa XMMHYECKUX 3JieMeH- | OO0o001eHne 3HaHuH, peleHre 3a1ay. 30.04
toB J{.M1.MenzeneeBa B CBETE yUYEHHUs O CTPOEHUH aTOMA.
64. | Buabl XUMHUECKUX CBSI3EH, U THITBI KPUCTAJUIMYECKHUX peméTok. B3au- O06o00uIeHne 3HaHMIA, PEIICHUE 3a/1a4. 30.04
MOCBSI3b CTPOCHHS M CBOWCTB BEIIIECTB.
65. | Kiaccudukanus XuMHUYECKHX PEAKIIUH 10 pa3IuYHbIM MPU3HAKAM. O0600111eHre 3HaHUH, pelIeHne 3a/1ad. 7.05
66. Jucconmanus 31€KTPOIUTOB B BOAHBIX pacTBopax. MloHHbIE ypaBHEHUS O06o001IeHre 3HaHWH, peIeHUE 3a/1a4. 7.05
peakuuid. OKUCITUTETFHO-BOCCTAHOBUTEIHHBIC PEAKITHH.
67. | Kmaccudukamus v CBOWCTBAa HEOPTraHUIECKHUX BEIIECTB. O060011eHre 3HaHUH, pelIeHne 3a1a4. 14.05
68. | OboOmaromas KOHTpOJIbHAs paboTa KoHTpons mpeaMeTHBIX H MeTarpeIMETHBIX 14.05

YMEHUH .
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Neni/n Paznen (k0J1-BO yacos), aarTa
TeMa (KOJI-BO 4aCOB)
1 BBoaHBIII HMHCTPYKTaXK IO Hayuarcsa xapakTepu30BaTh XMMH4YeCKHE 3JIEMEH-
TeXHUKe 0e30IaCHOCTH. ThI 1-3 mepuogoB no ux nojoxennio B [ICXI;
XapakrepucTuka XuMHYe- HA3bIBATH 00IIMEe XMMHUYECKHE CBOMCTBA OCHOBHBIX
CKOr0 3JIEMEHTAa Ha OCHO- KJIACCOB XMM M4YeCKHX coenHeHnii ¢ mo3umuu TI/]
BAHMHU €ro IO0JIOKeHHS B
MCXD JI. U. Menaeneena.
2 EcrecTBeHHBIE cemelicTBa IIpe3e
XMMHMYECKMX  3JIeMEHTOB. HAy4aTcsl XapaKTepu30BaTh XMMHYeCcKHe CBOHCTBA dan
DJIeMeHTBI MeTaJlIbl M He- aM(}OTepHBIX OKCHAOB M I'MIAPOKCHI0B; HCIOJb30-
MeTaJlIbl. Amepomepnuie BaTh IIPH XapaKTepHC
OKCUOBL U 2UOPOKCUODI. THKE BeIIeCTB NOHATHE «aM(OTepPHOCTb», NMPOBO-
AUTH ONBITHI, TMOATBEPkKIAIINE XHMHYECKHUe
CBOMicTBA aM(OTEPHBIX OKCHAOB M TI'MATHIPOKCH-
AO0B;
3 I'eneTnueckue psabl Me- IICX3 .. MenaeneeBa; aejaTb YMO3aAKJIKOYEHHUS
TAJUIOB U HEMETAJLJIOB. 0 XapakKTepe H3MEHEHHsI CBOWCTB XHMMHYECKHX
3J1eMEHTOB C YyBeJIMYeHHeM 3apsiioB aTOMHBIX
Aanep;
4 Kaaccupukanua xummuye- Hayuyarca ycraHaBiaMBaTh HNPHHAIEKHOCTH XH- I

CKMX Ppeakluil mo pa3iuy-

MHUYECKOIl peakuMu K onpeaeJéHHOMY THIY 10 O/1-
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HBIM OCHOBAaHHAM.

HOMY U3 KJ1accu(pu-KAIHOHHBIX IPU3HAKOB

Knaccupukanus xumuye-
CKUX peaknuil mo pasjimy-
HBIM OC-HOBAHMSM.

Hayuyarcs ycraHaB/iMBATh HNPHHAAJIEKHOCTh XH-
MHUYECKOIl peakuru K onpeaeJéHHOMY THITY 1O O/-
HOMY M3 KJacCH(PU-KAIHOHHBIX NPU3HAKOB

CocTaBjieHHEe OKHCJIUTEIb-
HO—BOCCTAHOBHUTEJIbHBIX
peaxkuuii.

Hayuarcs onpenejsitb OKMCJIUTEIb H BOCCTAHOBU-
TeJlb.

Hay4aTcsi Ha3bIBaTh (PAKTOpPbI, BJHUSIOLIHE HA
CKOPOCTh XUMMY

Knaccupurxanus
XHMHUYECKUX PpPeaknuil 1o
PA3JIMYHBIM NPU3HAKAM.
IlonsiTHe 0 CKOPOCTH XU-
MHUYeCKOIl peakuuu

Hayuarcsa Ha3biBaTh (PaKTOpbl, BJMSIONIHE HA
CKOPOCTh XH-MHY €CKOH peakuuu u 00bACHATH UX
BJMSIHME, HA3bIBaTh (PAKTOPHI, BJIHAKIINE HA
cMellleHre XUMUYeCKOT0 PABHOBECHS ;

HAY4YaTCsl NPOBOAUTH HECJOXKHble XHMHYECKHE
ONbITHI M HA0JI0IeHUs 32 M3MEHEHUSAMHM CBOWCTB
BellleCTB B IMpolecce MNpeBpallleHuii, co0J01aTh
npasuia Th

Kourpoabnasa pabora Nel
no teMe «BBenenne Oo6mas
XapaKTePUCTHKA XHUMHYe-
CKHMX 3JIEMEHTOB U XUMHYe-
ckux peaxkuui. Ilepuoguye-
ckuil 3akoH u Ilepuoamnue-
cKasl CHCTeMa XHMHYECKHX
semenToB JI. . MeHnaeJe-
eBa.

CaMOCTOSITEJILHO CO3JAI0T AJTOPUTM JIesiTeJIbHO-
CTM TNPH PpelIeHUW MNpodJeMbl; AHAJNZHUPYIOT,
CPaBHMBAKOT U 00001IAI0T H3y4YeHHbIE TOHSATHS;
CTPOSAIT JIOTHYECKOe PACCY:KACHHE, BKJIYAs yCTa-
HOBJIEHHE NTPUYMHHO — CJIeCTBEHHBIX CBsI3eil;
BJA/ICIOT O0IIMM NPHEMOM pelIeHHus 3a1a4; BbI-
JABUTal0T THNOTE3bl, HX 000CHOBLIBAIOT M J0KAa3bI-
BaIoOT.

XUMHYeCKHEe  Ppeakuuu B

pacTBopax.

DJIEKTPOJIMTHYECKAsA M C- XapakTepu3oBaTh IMOHATHS «QJIEKTPOJIUTHYECKASA
conuanus. AUCCOLUALMA» MITEKTPOTUTBI»,»HEIIEKTPOIUTHI».
OcHoBHBIE 110JIOKEH U

TEOPUH ]

XuMHYecKue CBOliCTBA XapakTepu3zoBatrp 001IMe XMMHYECKHE CBOHCTBA
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KHCJIOT B CBeTe  TeOpHH
JIEKTPO-JINTUYECKOH JaHUC-
col ALY

KHCJIOT C MO3UIUI TEOPHU IJIEKTPOJUTHYECKOM
aucconuannu.CocTaBiasTh MOJIEKYJsIpHbIE, M0JI-
Hble M COKpallleHHble HOHHbIE ypaBHe-
HUS.APrYMEHTHPOBATh  BO3MOKHOCTh MPOTeKa-
HHSA peaKluii ¢ yJyacTHeM KHUCJIOT HA OCHOBe Mpa-
BIIa beproJie U pAaa aKTHBHOCTH METAJLIOB.

XuMHUYecKHe CBOMCTBa OcC-
HOBAHHH B CBeTe TeOpPHUM
3JIEK-TPOJIUTHYECKON JaHC-
coManu

Xapakrepu3zoBarh 00lIHe XHMHYECKHEe CBOMCTBA
OCHOBAHHUI C MO3MLMIA TEOPHH 3IJIEKTPOJIUTHYE-
ckoil aucconua-muu.CocTaBJIsATh MOJIEKYJISIPHbIE,
NMOJIHbIe U COKpallleHHble HWOHHbIE ypaBHe-
HUS.APIYMEHTHPOBATh  BO3MO’KHOCTb IPOTEKa-
HHUSl peaKkIuil ¢ yYacTHeM KHCJIOT Ha OCHOBe Mpa-
BuJia beprosuie.

XuMHYeCKHe CBOMCTBA CO-
Jieidl B CBeTe TEOPUM IJIeK-
TPOJTUTHYECKOH HCCOLHA-
107071

XapakTepu3zoBaTh 001IMEe XMMHYECKHE CBOICTBaA
cojiell ¢ MO3MUMH TEeOPUH  IIEKTPOJTUTHYECKOMH
aucconua-uuu.CocTaBisiTb MOJIEKYJISIPHbIE, IO0JI-
Hble M COKpallleHHble HOHHbIE ypaBHe-
HUS.APryMEHTHPOBATh  BO3MOKHOCTh MPOTeKa-
HHMS PeaKI Uil ¢ y4acTHeM KHMCJOT HA OCHOBe Ipa-
BuJja beproJuie.

I'mapoaus coueit

YcranaBauBaTh 3aBHCHUMOCTD MEXKAY COCTaBOM
COJIM U XapaKTEpPoOM rmApoJjauia.

IIpakTnyeckas padora Nel
Pemrenne 3xcnepuMeHTANb-
HBIX 32/1a4 M0 TeMe «JIeK-
TPOJUTHYECKAST JHCCOLHUA-
HHS»

Ymers o0pamarbes ¢ J1a00paTOPHBIM 000PYyI0Ba-
HHMEM U HAarpeBaTeJbHbIMH NPUOOPAMH B COOTBET-
crBuu ¢ npasuiamu Th

O000IIeHHe W CHCTEMATH-
3alid 3HAHUKW MO0 TeMe XM-

MHYe-CKHe peakuum B

pacTBopax.

O0mas  xapakTepHCTHKA ap
HEeMeTaJVIOB
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