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CTpyKTypa padoueii mporpaMmbI

[TosicHuTenbHAA 3amucKa.

CozepkaHue yueOHOTO TIpeiMeTa.

XapakTepuCTHKa K/1acca, BUibl yPOKOB, IPUMeEHsIeMble TeXHOJIOTHH.

TpeboBaHUs K YPOBHIO MOATOTOBKHU YUAII[UXCS.

Kputepuu v HOpMBI OLIEHKHU.

Pa3ziesisl TeMaTueCKOro ryiaHUpOBaHUS.

[ToypouHo — TemaTHyeckoe IJIaHUpOBaHue.

[TepeueHb MeTOAUYECKUX, YUeOHO-MeTOJUUECKHUX MaTeprasioB, UCII0Ib30BaHHOU TUTepaTyphl, MaTepuaabHO — TeXHUUecKoe obecrieueHue.

N RN

1. TIlosicHuTenbHas 3amucKa ¢ yka3anuem Y MK
Oo0mas xapakrepucTuka Kypca. CoorBercrBue nporpaMmel @eiepaibHOMYy KOMIIOHeHTY. HopMaTHBHBIe IPaBoOBbIe JOKYMEHTbI:

Pabouast mporpaMma 1o xumuu Aj1s 11 Kmacca cocTaBieHa B COOTBETCTBUM C TIPaBOBLIMUA M HOPMAaTHUBHBIMH I0KYMeHTaMU:

— ®enepanbHbIi 3aKoH 0T 29.12.2012 Ne 273-®3 "O6 obpaszoBanuu B Poccutickoit @esiepatiuu’ (C M3MeHEeHUsIMH)

- [Mpukaza MunucTtepctBa oOpa3zoBanusi P® ot 05.03.2004 Ne1089 «OO6 yrBepxkAeHUH (egepasbHOTO KOMIIOHEHTa
rocyZiapCTBeHHBIX 00pa3oBaTe/bHBIX CTaHAPTOB HayaAbHOrO 00I1[ero, 0CHOBHOT'O 00111ero 1 cpefjHero (MoHoro) obijero o6pa3oBaHus»

— [Tpuka3 MunHo6pa3oBanus Poccuu ot 09.03.2004 r. Ne 1312 «O06 yTBep)KaeHUM (emepanbHOr0 0a3UCHOro ydyeOHOro riaHa M
MpYMepHBIX YueOHbIX IJIaHOB [i/1s1 0Opa3oBaTesbHbIX yupeskaeHuid Poccuiickoit ®efepaliviui, peany3yroLx MporpaMMel o01ero obpa3oBaHusi»

- denepabHOTO TIepeyHsi y4eOHMKOB, pPEKOMEH/IOBaHHBIX K HCITIO/Ib30BaHUIO TPY peanu3aliid HUMERLUX TOCYyAapCTBEHHYHO
aKKpeJuTalui0 00pa3oBaTe/lbHbIX TPOrpaMM HayajabHOTO 00IIero, OCHOBHOTO oOIero, cpefHero obiero o0Opa3oBaHUSs, YTBEP)KAEHHOTO
nprka3oM MuHuctepcTBa 06pa3oBanus u Hayku Poccuiickoit ®epeparmu 31 mapra 2014 roga Ne 253 (¢ U3MeHeHHSIMU U [IOTIOJTHEHHUSIMH).

- OcHoBHOI 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO CpeZHero oOpa3oBaHMsI, YTBeP)KJeHHOW TpuKa3oM aupekropa ['BOY COIII
Ne386 ot 31.08.2017 Nod8/2

- Yue6Horo niiana 'BOY COIII Ne386 Ha 2020/2021 yueOHbIN TOf, YTBEPXKAEHHOTO TpHKa3oM aupekTopa ['BOY COIIl Ne386 ot
22.05.2020 Ne28

— [TonoxkeHust 0 paboueii mporpaMme yueOHBIX MTPeAMETOB, KYPCOB, YTBEPXK/JeHHOT0 TiprKa3oM aupektopa ot 01.09.2018 Ne 43.9

Pabouast mporpamma yue6Horo kypca «O6irjast xumusi» [yt 11 Kmacca cocTaBjieHa Ha ocHOBe I[IpuMepHO# MporpaMMbl OCHOBHOTO 0011iero
oOpasoBaHusi M0 XWUMHUU U aBTOpcKou mporpammbl O.C.I'abpuensHa, cooTBeTcTByOIeli PesepanbHOMYy KOMIIOHEHTY ['oCy/apCTBEHHOTO



CTaHZapTa obijero obpa3oBaHWs M JOMylleHHOW MUHMCTEpCTBOM oOpa3oBaHusi U Hayku Poccuiickoit ®epeparyu. Paboueli mporpamme
cootBeTcTBYeT yueOHuK: O.C.I'abpuensH « Xumusi. ba3oBbiii ypoBeHb. 11 kmace» - M.: Ipoga 2017

Pabouasi mporpamMma MO0 XUMWH COCTaBjeHa Ha OCHOBe MDyHJAMEHTa/bHOTO sifipa COlep)KaHUs OOIero cpeiHero obpa3oBaHusl W
TpeboBaHui K pe3ysibTaTaM CpeZiHero obiero obpa3oBaHus, MpeCcTaBieHHbIX B PeepaibHOM roCyjapCTBEHHOM 00pa30BaTe/lbHOM CTaHAapTe
cpenHero (TIOTHOT0) 0011Iero 0Opa3oBaHUsI.

Pabouass mporpaMma IO XUMHH: KOHKPETHU3UPYeT TojoKeHHsT DYHIAAMEHTATbHOrO s[pa CoAepXaHHsi OOyueHHss XUMHM C y4eToM
MEXXITPeJMETHBIX CBSI3€l yueOHBIX MPeJMETOB eCTeCTBEHHO-HAayuHOro I[HUKJIa; OTpe/ie/seT MoC/ae[0BaTeIbHOCTb U3yUeHUs eJUHMI] COJIepKaHMUs
o0yueHUst XUMUK U (popMUpoBaHUs (Pa3BUTHSI) 00LMX yueOHBIX U crieliuuyeckrx NmpeMeTHbIX YMeHUH.

CopepkaHre TPOrpaMMbl HalpaB/ieHO Ha OCBOEHWe 3HaHWii M Ha OBJIaZieHHe YMeHHWsIMM Ha 6a30BOM ypOBHE, UTO COOTBETCTBYET
O6pa3oBaTte/ibHOM TporpaMme IKojibl. OHAa BK/IOYAeT BCe TEMbI, IPeAyCMOTpeHHbIe (efiepaibHbIM TOCYJApCTBEHHBIM 00pa30BaTe/bHbIM
CTaHZAPTOM OCHOBHOTO 0011]ero 00pa30BaHusI 110 XMMHHU M aBTOPCKOM TIporpaMMoi yueOHoro kKypca O.C.I'abpuesnsiHa.

OpiHOM 13 BayKHEMIINX 3aJjau 00yueHUs B Cpe/iHel IIKOJIe sIBJ/ISIeTCs MOAT0TOBKA 00YYarIMXCsl K 0CO3HAHHOMY U OTBETCTBEHHOMY BBIOODY
JKU3HEHHOTO M mpodeccruoHanbHOro myTH. OOyuaromiyecss AO/DKHbI HAYUMTBCS CaMOCTOSITEJIbHO CTaBUTh 1€MW M OTpeJesiATh TMyTH UX
JIOCTVDKEHUSI, MCTI0Th30BaTh IPHOOPeTeHHBIH B LITKOJIE OTBIT /esTe/IbHOCTH B peaibHOM >KHM3HH, 3a paMKaMK yueOHOTO Tporjecca.

CoriacHo obpa3oBaTe/lbHOMY CTaHZAPTY IJIaBHbIE L{eJI CpefiHero obirero o6pa3oBaHus:

- (dbopMHpOBaHKe 11eJIOCTHOTO MPe/ICTaBIeHUs] 0 MUPe, OCHOBAHHOTO Ha TIPUOOPeTeHHBIX 3HAHUSIX, YMEHUSIX U CTIOCO0ax JesiTelbHOCTH;

- nproOpeTeHue OMbITa pa3HOOOPA3HOH /1eSITe/TbHOCTH, OTTbITa TO3HAHUSI ¥ CAMOTIO3HAHMS;

- TIOZITOTOBKA K OCYIIIeCTBIeHUIO OCO3HAHHOTO BbIOOpa MHAUBU/YaILHON 00pa3oBaTe/bHON MM TIPodeCcCHOHAMbHOM TPaeKTOPHH.

B mnpepgmerax ecTeCcTBeHHO-MaTeMaTH4yeCKOrO LMK/Ia BeJyLIYI0 pOJib UrpaeT II03HaBaTe/bHas [esiTeJlbHOCTb M COOTBETCTBYIOLUe el
Tro3HaBaTe/bHble yueOHble [elicTBYs. B CBS3M C 3THM OCHOBHBIMY Lie/ISIMK 00y4eHUs XMMHUU B Cpe/iHel I1IKoJIe SIB/ISTFOTCS:

—  (opmupoBaHue y 00yYaroxcs yMeH!sl BUZIeTb ¥ IOHUMaTh LJeHHOCTb 00pa30BaHusi, 3HaUMMOCTb XUMHUUECKOT0 3HaHUS 151 KaKZ0T0
yeJI0BeKa, He3aBUCUMO OT ero NpogeCcCUOHAIbHOM JieaTellbHOCTH; YMeHHI pa3/indaTh (akThbl U OLIeHKH, CPAaBHMBAaTh OLleHOYHbIE BbIBO/IbI, BU/IETh
UX CBSI3b C KPUTEPUSIMHM OLIEHOK U CBsi3b KPUTEPHEB C OIpe/ie/IeHHOM CHUCTeMOl LieHHOCTel, (popMyMpoBaTh U 0O0OCHOBBIBATE COOCTBEHHYIO
TMO3ULIUIO;

—  (dopmupoBanme y 00yUaroMXCs [eJIOCTHOTO TPeCTaB/IeHUs O MUPe U POJIM XMMHU B CO3JJAHUM COBPEMEHHOW eCTeCTBeHHOHAYYHOU
KapTUHbI MHpa; yMeHHs OOBSICHATH OOBEKThI W TIPOLIECChI OKPY’Karolled AeldCTBUTENBHOCTH — TPUPOJHOM, COLMAIbHOW, KyJIBTYPHOH,
TeXHUYECKOU CpeZibl, — UCIIO/b3Ys [/Is1 3TOr0 XUMUYeCKHe 3HaHUS;



—  npuobpeTeHHe OOYYaIOLUMKCS OIbITa Pa3HOOOpPA3HOM /esATe/IbHOCTH, OIbITa TO3HAHWUSI W CAaMOIIO3HAHUS; K/IIOUEBBIX HABLIKOB
(K/IFOUEBBIX KOMITETEHTHOCTEH), MMEIOIIMX YHUBEpCaJbHOE 3HAueHWe [jIsi pa3/IMuHBbIX BUIOB JeATe/bHOCTH — HaABBLIKOB peIleHHs mpobiieMm,
TIPUHSTHS PeIIeHuH, MTOUCKa, aHa/IM3a U 00paboTKKu nH(MOpMAaIK, KOMMYHUKATUBHBIX HABbIKOB, HABLIKOB M3MEPEHHUH, HABBIKOB COTPY/JHUUECTBA,
HaBBIKOB 0e30MacHOro 0OpalljeHusi C BeIeCTBaMH B TTOBCEIHEBHOM JKU3HHU.

3ajaun 00yUeHus:

—  YMeHHMe CaMOCTOSITe/JIbHO M MOTHWBHMDOBAaHHO OpraHW30BbIBaTb CBOK) I03HABATE/bHYHO [eSTebHOCTh (OT IMOCTAHOBKM Lield [0
TI0JIyY€eHHs Y OLIeHKU pe3yJbTara);

—  UCIO0/Ib30BaHWe 3/IeMEHTOB TPUYMHHO-C/IeJCTBEHHOT0 M CTPYKTYPHO-(DYHKIMOHA/JBHOTO aHalu3a; MCCaeloBaHhe HeCTI0XKHBIX
peanbHbIX CBsi3el U 3aBUCHMOCTe;

—  ompejesieHHe CYIIHOCTHBIX XapaKTePUCTHK M3y4aeMoro 00beKTa;

—  CaMOCTOSsITe/IbHBIN BbIOOP KpUTEpPHEB /ISl CDABHEHUSI, COTIOCTaB/IeHUs], OLIeHKH U K/1aCCU(PUKALUKA 00bEeKTOB,;

—  TIOWUCK HY)KHOM MH(OpMalMM 1O 33/|JaHHON TeMe B MCTOYHMKAxX Pas3/IMYHOTO THUIa; YMeHHe pa3BepHyTO OOOCHOBBLIBATH CY’KIEHUs,
[laBaTh OIpeZiesieHus], TMPHUBOJUTH [0Ka3aTe/lbCTBA; OOBSICHEHHe H3yUeHHBIX TI0JIOKEHWH Ha CaMOCTOSATE/IbHO IOZ00paHHBIX KOHKPETHBIX
rpuMepax;

—  OLeHMBaHWe ¥ KOPPEeKTHDOBKAa CBOEro TIOBeJleHUs B OKpY’Karolleld cpefie, BbINIOJHEHHWE B TPAaKTUUYeCKOM [esiTe/IbHOCTH U B
TOBCEJHEBHOM »KU3HU 3KOJIOTMUeCKUX TpebOoBaHUM;

—  WCTNONMb30BaHHE MY/IbTUMEJUWHBIX PEeCcypCcoB U KOMIIBIOTEPHBIX TEXHOJOTWN fyisi 00paboTKu, Tepesaud, CHCTeMaTH3aLuH
uH(opMaryu, co3faHus 6a3 JAHHBIX, Pe3eHTaly Pe3y/IbTaTOB M03HABATE/ILHON U IPAKTUUYECKOU e TeIbHOCTH.

I'IporpaMMa MOXXeT ObITb peasin3oBaHa C nNpnMMeHeHNEM 3J1IEKTPOHHOIO O6yL|eHI/|$| n ANCTaHUMOHHbIX
O6paBOBaTEHbeIX TEXHOJI0rnmn.

Mpn peanusaunm nporpamMmbl MOXET MPUMEHATLCA ¢GopMa opraHmsaumm obpasoBaTeslbHOW OeATesIbHOCTH,
OCHOBaHHas Ha MO4YJ/IbHOM MpUHLUMMEe NpeacTaBlieHnsa cogep)xaHusa obpasoBaTesibHOW NMPOrpaMmbl.
Mpn peannsaumm nNporpamMMmbl C TMPUMEHEeHUEM WUCKJIYUTENIbHO 3/1eKTPOHHOro oby4eHus, ANCTaHUWMOHHbIX
obpa3oBaTesibHbIX TEeXHOJIOrM OOJ/DKHbl  OblTb CO34aHbl  YC/OBUSA 0NA  (PYHKUMOHUPOBAHUA 3J1I€EKTPOHHOMN
NHOpPMaLMOHHO-06pa3oBaTEeIbLHON Cpeabl, BKAKOYatowen B cebs
® 3JIEKTPOHHbIE NH(POPMALIMOHHbIE PEeCYpPChl: y4ebHUKN, MeToanYecKkmne MmaTepuanbl N T.4. B 9E€KTPOHHOM Buae
* >3/IeKTPOHHble obpa3oBaTesibHblE PEeCcypChl: MepeyvyncaeHme naatgpopm
®* COBOKYMHOCTb WH(MOPMaLNOHHbLIX TEXHONOrMN, TesIeKOMMYHUKALMOHHbIX TEeXHOJIOruin, COOTBETCTBYHOLLNX
TEeXHOoNorn4yecknx cpencts u obecnevmsatowen ocsoeHme obyydarowmmmnca obpasoBaTesibHbIX MPOrpaMm B



nosnHoM ob6bemMe He3aBMCUMMO OT MeCTa HaxXxoXXOeHUs obyYawwmnxcsa: nepevyncsieHne TexXHONornMm wu
MecceHa)xepoB: Zoom, ckawnn, WhatsApp n T.4.

MecTo npegMeTa B 6a3UCHOM y4eOHOM IJIaHe

OcobeHHOCTBIO CoZiepKaHusl Kypca « XUMUsi» SIBJISTFOTCS TO, UTO B Oa3ucHOM yueOHOM (0Opa3oBaTeslbHOM) TI/IaHe 3TOT MpeAMeT TIOSIBIISeTCS
TOC/IeZIHAM B PSily U3y4YeHHUs] eCTeCTBeHHOHAYUHBIX AUCHUIUIMH. /JaHHas He0OXOJUMOCTb OCBOEHUST OOBSICHSIETCS TéM, UTO LIKOJbHUKU [JO/DKHBI
o0siailaTh He TOJBLKO Ofpe/e/IeHHbIM 3aracoM IpeJBapUTe/IbHBIX €eCTeCTBeHHOHAYUHBIX 3HaHWH, HO M JIOCTaTOYHO XOPOIIO PAa3BUTHIM
abCTpaKTHBIM MBIIIEHMEM. YUaI[UMUCST Y>Ke€ HAKOIIEHbl 3HAHUS T0 CMEXKHBIM [JUCLUIUIMHAM [UK/a: OWOMOTHH, (QU3MKH, MaTeMaTHKH,
reorpa¢uu, chopMHUpPOBaINCh YMEHHS aHa/IM3UPOBaTh, BeCTU HaO/II0jeHus], CPaBHUBATh OOBEKThI Hab/THO/IeHVS.

Pabouass mporpamma B 11 Kiacce yHuBepcaJbHOrO Harpas/jeHHsi (06a30Bblii ypOBeHb) COOTBETCTBYeT CTaHJApTy CpejHero obiero
oOpa3oBaHus M0 XMMHM M pacCuMTaHa Ha 2 yaca B HeZemo, oOijee yuciao yacoB — 68 yacoB, B TOM uHC/e Ha KOHTpOJIbHblE - 4 yaca, Ha
MpaKkThyeckre paboTel — 2 yaca, Ha 0060011[eHre MaTepHasa 1o Kypcy - 5 4acos.

I[TpenionaBanue Besetcst mo YMK aBtopa O.C. I'abpuensHta:

[Tporpamma cpezHero (mosiHOTO) 0611IeT0 06pa3oBanust o xumun 10—11 knaccet ABtop O. C. 'abpuensH.

Xwumusi. Basoseiii ypoBens. 10—11 kyaccer : pabouasi mporpamma K muand YMK O. C. T'abpuesnsiHa : yuebHO-MeToarueckoe ocobue / O.
C. T'abpuensH. — M.: Ipoda, 2017.

Xumws. 11 knacc. Metoguueckoe nocobue kK yuebHuky O. C. I'abpuensiHa «Xumus. 11 knacc. ba3oBsiii yporenb» / O. C. I'abpuensH, C. A.
CrnankoB. — 2-e u3[., crepeotunt. — M.: Ipoda, 2017.

«Xumus. 11 knacc. ba3oBblii ypoBeHb. KoHTposibHBIe U poBepouHbie paboTbi» ABTOp 'abpuensH O.C. - M.[Ipoda, 2017t

Yuebnuk O.C.I'abpuesnsin « Xumust. ba3oBeiii ypoBeHb.11 kimace» - M.: [Ipoda 2017

OtmunTensHble 0cOOeHHOCTH paboueil TIporpaMMbl M aBTOPCKOM. OCHOBHOe Cofiep>KaHWe aBTOPCKOM TTOJTHOCTBIO HAIII0 OTPakKeHHe B
JAHHOW paboueii mporpaMme.

B paboueii mporpaMme BHeCeHbI C/iefylOlfie W3MEHEeHHs: B KOHILe Kypca BBefleHa TeMa «OO0oOIieHne Marepuana», B KOTOPOU
pPacCMaTpUBAIOTCS BOTIPOCHI, CBSI3aHHBIE C POJIbI0 XUMHS B JKM3HU OOIeCTBa, M3MEHEHO KOIWYeCTBa YacOB Ha WM3yUeHHWe OT/AeNbHBIX TeM.
HekoTopble IeMOHCTpALIMU U TabOpaTOPHBIE OMBITHI HE pACCMaTPUBAIOTCS M3-3a OTCYTCTBHSI PEaKTHBOB.

OcHOBHOM opMoOii opraHu3aLuM y4eOHOro TIpoljecca SIB/SIETCS K/IAaCCHO-ypOYHasi CHCTeMa. B KauecTBe /IONOSHUTENbHBIX (hopM
opraHu3anuv  00pa3oBaTe/JILHOTO  TpOIlecca  HUCIOJb3yeTCsl CUCTeMa  KOHCY/bTAallMOHHOW  TIOAJEPXKKW, WHAWBUAYAIbHBIX — 3aHSATHH,
caMocCTosTe/TbHAsE paboTa yYaluxcsi C UCTO/Ib30BaHHEM COBPEMEHHbBIX MHPOPMAIIMOHHBIX TeXHO/0TUi. OpraHu3alisi COMPOBOKAEHUS YUaIuXCst
HarpaB/ieHa Ha:



— CO3/IaHHe OTITUMAJIBHBIX YC/IOBUMN 00yUeHuUs;

— VICKJTIOUEHHE TICHXOTPaBMHUPYIOLUX (DaKTOPOB;

— COXpaHeHHe TICUXOCOMAaTHUYeCKOro COCTOSIHUS 3/JOPOBbS yUallUXCs;

- pa3BUTHE TOJI0KUTEBHOM MOTHBALMU K OCBOEHUIO NTPOrpPaMMBbl;

- pa3BUTHeE WHIWBUAYaJIbHOCTH U O/IaDEHHOCTH KaXKJ0ro peGeHKa.

Pabouass mporpamMMa mpeaycMarpuBaeT (OPMHUPOBaHHE Y YYalMXCsl 001jeyuyeOHBIX yMEeHWHd W HaBBIKOB, YHUBEDPCAJbHBIX Y4yeOHBIX
JIeICTBUM U K/IHOUYEBBIX KOMITeTEHL[MI: yMeHHe CaMOCTOSITelbHO U MOTUBUPOBAaHHO OPraHW30BbIBAaTh CBOKO TO3HABaTeIbHYIO JeSTebHOCTb;
WCII0/Ib30BaHKe 37IeMEeHTOB TPUUKMHHO-C/IeICTBEHHOTO U CTPYKTYPHO-(YHKLIMOHA/JbHOTO aHanu3a; Omnpeje/ieHre CYIIHOCTHBIX XapaKTepHUCTHK
n3yuyaeMoro oOBeKTa; yMeHHe pa3BepHyTO OOOCHOBBIBATH CY’KIEHWs, JaBaTh OIMpe/e/eHus], TPUBOJUThL J0Ka3aTelbCTBa; OLIEHWBaHWE W
KOPPEeKTHPOBKa CBOero MoBeZleHNs B OKpPY KarolleM MUpe.

B 3ToM HampaB/ieHWM TIPUOPUTETaMH SIBJITFOTCS: MCTIO/Ib30BaHUE /ISl TI03HAHWsI OKPY’KaroIllero MUpa pas3/MuHbIX MeTO/I0B (Habmro/eHus,
M3MepeHHsi, OMbIThI, SKCIIEPUMEHT); TPOBe/leHHe TPAKTUYeCKUX U J1abOpaTOpHBIX pPadOT, HECTOXKHBIX SKCIIEPUMEHTOB M OIMMCAHWe WX
pe3y/bTaToB; MCIIO/Ib30BaHWe [i/Isi pellleHrsi T03HaBaTelbHbIX 3a/lay pa3/MuUHbIX MCTOUHMKOB WHQOpMaluu; coOmofjieHue HOPM U TpaBU/I
MoBe/leHUsI B XMMWYeCKUX J1abopaTopusiX, B OKpY»Katolleil cpejie, a TakxKe IpaBUJI 3/[0pOBOr0 00pasa »KU3HH.

2. CopepxaHue yueOHOro mpeaMera (KpaTko 1o pasjesiam)

CTpoenue BenecTsa

OCHOBHBIE CBEJIeHHSI O CTPOEHHWHU aToMa. $11po: TPOTOHBI U HEUTPOHBI. M30TOmbl. D/1eKTPOHBL. DyieKTpOoHHasi 000/10UKa. JHepreTryecKuil
ypoBeHb. OcOOeHHOCTH CTPOeHUsI 37IeKTPOHHBIX 000/104eK aTOMOB 3J/IeMeHTOB 4-T0 U 5-T0 MepuofioB niepuouueckoi cuctemsl [1. V. MeHzeneeBa
(mepexofHbIX 37eMeHTOB). [ToHsiTHe O KBaHTOBBIX uMcsax. [loHatue 06 opburtansx: s- U p-opbuTanu. DIeKTPOHHbIe KOH(UTypaljid aTOMOB
XUMHUUYECKHX 3/IeMeHTOB. BajleHTHbIe BO3MO’XHOCTA aTOMOB XMMUUECKHX 3JIEMEHTOB.

[Tepuoanueckuii 3akoH 1. .MeHzeneeBa B cBeTe yuyeHUss 0 cTpoeHrMd atoma. OTkpeithe [I. VI. MeHzeneeBbIM MepyuoANUECKOrO 3aKOHa.
[Mepuouueckasi cucreMa XuMuueckux 3rnemeHToB [1. V. MeHzesneeBa - rpaduueckoe oToOpa’keHHe MepruoAnyeckoro 3akoHa. Pusnueckuii CMbICI
MOPSIZIKOBOTO HOMepa 3/1eMeHTa, HoMepa Ieprojia ¥ HOoMepa Ipymimbl. BaneHTHble 371eKTpoHbl. [IpUUMHBI M3MeHEeHUsI CBOMCTB 3/1eMEHTOB B
rnepuofax M rpynnax (rnaBHeIXx nogrpynmnax). [lonoxkeHwe Bofopoja B IepUOAMYECKOM CHCTeMe. 3HaueHWe I1epuoJyU4YecKoro 3akoHa MU
MepUoJNYeCKON CUCTeMbl XUMHUYeCcKuX 37eMeHToB [I. V. MeHeneeBa Jj1s1 pa3BUTHSI HAYKW U IOHUMaHUS XMMUYeCKOW KapTUHbI MUpa.

VonHas xumuueckasi cBsisb. KaTroHbl 1 aHuoHbl. Knaccudukaiys HoHOB. VIOHHbIe KpUcTa/uinueckye perieTkd. CBOMCTBA BeLeCTB C 3TUM
TUIIOM KPUCTA/IJINYEeCKUX PeLIeTOK.

KoBaseHTHass xumuyeckas CBs3b. JJIeKTPOOTPULIATE/ILHOCTL. [ToisspHas u Hero/isipHas KOBaj/leHTHble CBA3U. [urosb. I[1omsapHOCTE CBA3U U
TMOJISIPHOCT  MOJieKy/bl. OOMEeHHBIM W [OHOPHO-aKL|eNTOPHBIM MeXaHW3Mbl 00pa30BaHWs KOBAJ€eHTHOW CBs3U. MoJeKy/sipHble W aTOMHbIe
KpHUCTanMueckue perietkd. CBOKCTBa BeLeCTB C STUMU TUIIaMU KPUCTa/UTMYECKUX pPelIeTOoK.




Mertainueckass XumMuueckasi CBsi3b. OCOOEHHOCTH CTPOEHHS aTOMOB MeTa/l/ioB. MeTa/uinueckass XUMHUUeCKasi CBSI3b U MeTa/lindecKast
KpHCTa/iTMueckas perietka. CBoMCTBa BeII|eCTB C 3TUM TUIIOM CBSI3H.

BopoposiHasi xvMuyecKast CBsisb. Me)XMOJIEKYJ/IsipHasi U BHYTPUMOJIEKY/IsipHasi BOJIOPOJHAsi CBsi3b. 3HaueHWe BOJOPOAHOM CBSI3U [IJIs
OpraHu3aliu CTPYKTYp OMOTIO/MMepOB.

[Monumepsl. [11acTMacchl: TepMOIUIACThl U PeaKTOIUIACThl, UX TIPe/ICTaBUTENIM U TpUMeHeHHe. BosiokHa: MpupofHble (pacTUTe/bHble U
JKUBOTHBIE) U XUMHUeCKUe (MCKYyCCTBeHHbIe M CUHTeTHUeCKUe), UX TIPe/[CTaBUTe/N 1 TIpUMeHeHue.

["a3006pa3Hoe cocTosiHMe BelrjecTBa. TpU arperaTHbIX COCTOSTHUS BoZbl. OcobeHHOCTH cTpoeHUs ra3oB. MoJisipHbI 00BeM ra3o06pa3HbIX
BelriecTB. [IpyMepsl ra3000pa3HbIX MPUPOJHBIX CMecel: BO3[yX, TIPUPOAHBIN Ta3. 3arpsis3HeHHe aTMOcdephl (KUCIOTHBIE JOXKIH, TTapHUKOBBIM
3¢ dekT) 1 6oprda C HUM.

[pesncTaBuTesiu ra3000pa3HBIX BeIIECTB: BOJOPOA, KHCIOPOJ, VIJIEKUC/IbIA Ta3, aMMHaK, 3TWieH. WX mosyueHue, coOuwpaHue u
pacrio3HaBaHue. JKugkoe coctosiHue BelrlectBa. Boga. ITotpebneHve Bojbl B OBITY M Ha Mpou3BoAcCTBe. KeCTKOCTb BOABI U CIOCOOBI ee
ycTpaHeHusi. MuHepasibHbIe BO/IbI, UX UCIIO/Ib30BaHHe B CTOJIOBBIX U JieueOHBIX 1iesisiX. JKugKre KpUCTasiibl U UX IPUMeHeHHe.

TBepzoe cocTosiHMe BelljecTBa. AMoOp(HbIe TBep/ble BellleCTBa B TMPHUPOJe W B JKU3HU uejiOBeKa, MX 3HaueHWe U TIpUMeHeHue.
Kpucrannueckoe CTpoeHHe BelllecTBa.

[ucriepcHble cucteMbl. TloHsITHe O [quUCTepCHbIX cucTeMax. JlucnepcHast dasa U JucriepcroHHasi cpefa. Knaccubukaiusi AUCIepCHBIX
CHCTEM B 3aBHCHMOCTH OT arperaTHOr0 COCTOSIHUSI AMCIIePCHOM Cpe/ibl U AUCTIepCUOHHOM (ha3bl.

['pyboaucriepcHbIe CUCTEMBI: IMYJIBCUM, CyCIIeH3UH, a9p030/1i. TOHKOIUCTIEPCHBIE CUCTEMBI: Te/TH U 30J1H.

CocraB BelllecTBa U cMeceli. BelijecTBa M0JIeKYJ/ISIPHOTO ¥ HEMOJIEKYJ/ISIPHOTO CTPOeHUsi. 3aKOH TIOCTOSIHCTBA COCTaBa BellleCTB.

[MoHsITHE «/I0/Isi» W ee pa3sHOBUJAHOCTU: MaccoBasi ([0S 3/IeMeHTOB B COeJMHEHUH, A0/ss KOMIIOHeHTa B CMeCH - JI0Jis TIpuMecei, [0Jist
PAacTBOPEHHOTO BeIlleCTBa B pacTBOpe) U 00beMHasi. [1o/1s1 BBIXO/Ia TIPO/IYKTa peakiiy OT TeOPeTUUYeCKH BO3MOKHOTO.

XyMHUYeCKUe peaklinuy

Peakiuu, ugyiijpe 6e3 U3MeHeHUsI COCTaBa BeIeCTB. AJIJIOTPOIUS U a/lJIOTPOITHbIe BUAOM3MeHeHus. [IpUuMHbI a/yIOTPONUM Ha TIpUMepe
MoardUKaLMA KMC/IOpo/ia, yriaepoja U docdopa. O30H, ero 6rosiornyeckasi posb. Vi3oMepbl U U30MepHs.

Peakium, uylye C W3MeHeHWeM COCTaBa Bel[ecTB. Peakliy COeMHEHHs, pa3/OXKeHUs, 3aMellleHuss U oOMeHa B HeOpraHWYecKou u
OpraHuueckou xumuu. Peakiiiy 3K30- U sHJ0TepMuueckue. TerioBoi 3QdekT XUMHUUeckol peakiiui U TepMOXUMUUeCKUe ypaBHeHusl. Peakijuu
ropeHus1, Kak YaCTHbIM C/Tyual 5K30TepMUUECKUX PeaKLIUi.

CKOpOCTh XMMUUECKOW peaki[Mu. 3aBUCUMOCTb CKOPOCTU XUMHUECKOW peaklMM OT TPHPO/bl pearupyrollydx BellecTB, KOHLIEHTpal[1y,
TeMIlepaTypbl, IUIOL[aZX TTOBEPXHOCTHM CONPUKOCHOBEHMSI W KaTaiu3aTopa. Peakuuyd romo- U rerteporeHHble. [loHsATME O Karanuse W
Karanu3aropaxX. ®@epMeHThbI KakK OHOIOrMUeCcKre KaTaan3aTopbl, 0COOEHHOCTH UX (DYHKIIMOHUPOBAHUSI.




Ob6patMoCTh XUMUYeCKHX peakiuii. HeoOpatumble 1 oOpaTmble XuMudeckue peakuyu. COCTOsIHHE XUMWYeCKOTO DPaBHOBECHS [Jist
00paTUMBIX XUMHUeCKUX peakiuidi. CriocoObl CMeIeHWss XMMUYeCKOTO paBHOBECHsi Ha TpUMepe CHHTe3a amMMuaka. [IoHsTHe 00 OCHOBHBIX
HayUHbIX NIPUHLIMIIAX MPOU3BO/ICTBA Ha MPMMepe CHHTe3a aMMHUaKa WiId CePHOM KUCIOTHL.

Posib BO/ibI B XMMHUUECKOM peakijuu. VIcTUHHBbIE pacTBOPbI. PacTBOPUMOCTh M K/lacCU(UKaLMs BellleCcTB 110 STOMY MPU3HAKy: PaCTBOPUMBIE,
MasiopacTBOpPUMBbIe U HepaCTBOPUMBbIe BelllecTBa.

ONEeKTPONMUTbI Y HEe3JIeKTPOJIUTBL.  DJIEKTPOJUTHUeCKas JAucconuanys. KucioTel, OCHOBaHHWS M COMM C TOUKA 3peHHs TeopUu
3/1eKTPOJIMTUUECKOM AUCCOLUALIUN.

XuMHUecKre CBOWMCTBA BO/bl; B3aUMOJIEMCTBHE C MeTas/ulaMHM, OCHOBHBIMM W KHCJIOTHBIMH OKCHZAMH, pa3jlioKeHHe U 00pa3oBaHHe
KPUCTa/IJIOrUApaToB. Peakijuu ruipaTaliiv B OpraHu4eCKord XUMUH.

'upponu3 opraHUuecKMX ¥ HeOpraHW4yeCcKWx coeauHeHnd. HeoOpatumblid rugposu3. OOpaTumblii TuAponu3 coseid. ['uzaponus
OpPraHUYeCKHX COeJMHEHWMN W ero MpakThyeckoe 3HaueHWe Ji/isl TOJyuyeHusl TUAPOJIM3HOTO CIMpTa M Mblia. bronornueckas posb rufiposivsa B
TTaCTUUECKOM U YHEPreTHueckKoM 0OMeHe BellleCTB U SHEPTHU B KJIETKe.

OKUC/INTeTbHO—BOCCTAaHOBUTe/IbHbIE peakluu. CTerneHb okucaeHus1. OnpeziesieHre CTeleHU OKUC/IeHHUs 10 popmMysie coefuHeHus1. [ToHsiTHe
00 OKHC/TMTEeTbHO-BOCCTAHOBUTE/TBHBIX peakiusix. OKUCIeHre U BOCCTaHOBJIEHHe, OKUC/TUTe b U BOCCTAHOBUTE/Tb.

OneKkTponu3. DJIeKTPOJIU3 KaK OKHWC/IUTETbHO-BOCCTAHOBUTEbHBIN MPOLiecC. DJIeKTPOIU3 PacllyiaBOB M PACTBOPOB Ha MpUMepe XJIopuja
HaTpus. [IpakTUeckoe prMeHeHue 3/1eKTPo/n3a. JIeKTPOIUTHYeCKOe MoTyueHre aqtOMUHUS.

BelectBa 1 X CBOKCTBA

Mertannbl. B3aumofielicTBMe MeTalJIoB C HeMeTa/slaMu (XJIOpOM, Cepoll UM KUCIOpOoJoM). B3auMopelicTBhe I1[e/IOYHBIX U
111e/I0UHO3eMe/bHbIX MeTa/lJIOB C BOZIOM. DJIEKTPOXUMHUUECKUN Dsifi HamnpsDKeHU MeTasuioB. B3aumo/ielicTBUe MeTasyioB C paCTBOPaMU KUC/IOT U
cosieil. AnmtoMUHOTepMUsL. B3auMozielicTBHe HaTpPUsi C 3TAHOIOM.

Koppo3us MmeTasuioB. [ToHSATHE 0 XUMUUECKOU U 3/IEKTPOXUMHUUECKOW KOPpOo3uu MeTa/ioB. CrIoCcoObI 3alUThl META/IIOB OT KOPPO3UH.

Hemetannmbel. CpaBHUTeNbHAs XapaKTePUCTHKA TaJioT€HOB Kak Haubojee TUITMYHBIX TpeACTaBUTeN el HeMeTalnoB. OKUCIUTEeNbHbIE
CBOMCTBa HeMeTa/lJIoB (B3aUMOZENCTBHe C MeTa/UlaMd W BOZODPOZOM). BoccraHoBHTe/IbHBIE CBOWMCTBA HeMeTa/lIoB (B3auMogelcTBHe C Oosee
3/1eKTPOOTPULIaTeIbHBIMU HEMeTaslJIaMU U CII0XKHBIMH BellleCTBAMU-OKUCUTEISIMU).

Kucnotel HeopraHuueckve u opraHuueckve. Kiaccudukaiys KACIOT. XUMHAYeCKHMe CBONCTBa KHUCJIOT: B3aUMOZEMCTBUe C MeTa/ljlaMH,
OKCH/IaMU MeTaslJIOB, TUAPOKCHIAMU METaJIIOB, COJISIMU, CTIUPTaMU (peakiiys 3Tepudukaiun). Ocobbie CBONMCTBA a30THOM U KOHL[EHTPUPOBAHHOM
CepHOU KUCJIOTHI.

OcHoBaHUsI HeopraHUueckKWe W opraHuueckure. OCHOBaHUS, WX Kiaaccuukaius. XUMUUeCKrWe CBOMCTBA OCHOBAHWM: B3aMMO/IeHCTBUE C
KUCJIOTaMH, KUC/IOTHBIMU OKCUZIAMU U COJISIMU. Pa3ioykeHre HepaCTBOPUMbBIX OCHOBaHUIA.




Comu. Knaccuduikanys coseid: cpefiHue, KAC/Ible M OCHOBHble. XMMHMUeCKHe CBOMCTBA COJeli: B3aUMO/eICTBUe C KHUC/IO0TaMy, 1lle/0uaMy,
MeTa/ulaMd U consiMu. IlpefcraButenn coslel M MX 3HaueHue. XJIOpHJ, HaTpusi, KapOoHaT Kamblus, ¢ocdar Kanbliys (CpefHHe COJH);
rUApoKapOOHATHl HATPUS U aMMOHUS (KUCJIbIe COMN); THAPOKCOKapOoHat meau (IT) - ManaxuT (OCHOBHasI COJIb).

KauecTBeHHbIe peakLMM Ha XJIOPH[-, Cy/Ib(daT-, U KapOOHAT - aHMOHBI, KATUOH aMMOHUs1, KaTHoHBI >kenne3a (I1) u (I11).

'eHeTnyeckasi CBA3b MeX/y KjlaccaMU HEOPraHWUYeCKHWX M OpraHuuYecKux coefvHeHui. [IoHSTHe O reHeTUUecKOW CBSI3U W FeHeTUUeCKHUX

psgax. ['eHeTrueckuit psi MeTasuia. ['eHeTHueckui psaj HemeTa/uia. OCOOeHHOCTH FeHeTUUYEeCKOTO PsiZia B OPraHUYeCKON XUMHUHU.

O606QEHI/IE MaTepudJjid.

BnusiHMe XUMHUM Ha 5KOJIOTHIO TJIaHeThl. Posb XMMHUM B TOBCEJHEBHOM »KU3HU YesioBeKa. BKiaj yuyeHbIX-XUMHUKOB B [lobeny Bemukoit
OTteuecTBeHHOM BOMHBI. O000ITIEHNe 3HaHUI O Bell[eCTBaX U XMMUUECKHX peaKIUsX.

3. XapaKTepI/ICTI/IKa KJ/idCCd, BUAbI YPOKOB, IIPpUMEéHAEeMbI€ TEXHO/IOTUHU:

11 knacc

XapakTepucTHKa Kiacca

OOyuatomiuecsi BaJilelOT B Pa3HOM CTereHW OCHOBHBIMUA MBIC/IUTEbHBIMUA OfepalusMy: aHa/li30M,
CUHTEe30M, — BOCCOeJJMHEeHHe 3/IeMEeHTOB B LIeJIOCTHYH CTPYKTYpYy; CPaBHEHHMEM — yCTaHOBJIEHHWe OTHOLIeHWH
CXO/ICTBA U pa3nuuus; 00001ieHreM — BbljlesieHHe OOIIMX MPU3HAKOB Ha OCHOBe 00BbeJWHEeHUsl CYIJHOCTHBIX
CBOMCTB WM CXO/ICTBa; abCTparupoBaHHeM — BblJie/ieHe KaKOW-TM00 CTOPOHBI WM acTieKTa SIBIeHUsI, KOTOpbIe
B [IeliICTBUTE/JIbHOCTU KaK CaMOCTOSITeJIbHble He CYLIeCTBYIOT; CHCTeMaTh3alys WIA Kiaccupukalus —
MBIC/IUTE/IbHOE — pacripefie/ieHle TIpeJMeTOB U SIBJIeHHMH 110 TpymdrnaM M ToArpymnmnaMm. BakHeWnmm
TICXOJIOTUUECKUM TPOLIeCCOM SIB/ISIETCSI CTAaHOBJIEHWe CaMOCO3HaHUS M yCTOMUMBOro obpasa «5».

Vet pa3BuTHe UHTeJIEKTa, Pa3BUTHE abCTPaKTHO-IOTHYeCKOTO MbIIILJIEHHSI.

Buzipl ypokoB

Wcxoas U3 XapakTepUCTHKY BO3PACTHBIX 0COOEHHOCTEN JieTell M CTerleHU MOJTrOTOBI€HHOCTH YUeHHKOB,
THI YPOKa MOXKeT UMeTh HECKOJIBKO BU/IOB (CTPYKTYp): YPOK yCBOeHUsI HOBBIX 3HaHUH - Oecesia, pe3eHTal Vs,
VCC/Ie[J0OBaHMe, COCTaB/IeHHMe IIPOeKTa; YPOK KOMIUIEKCHOIO TIpMMEeHeHMsl 3HaHuM (YpOK 3aKpervieHWus
M3y4YeHHOT0 MaTepuasa) - PaKTHUKYM, JAWCKyCCcHs, 1abopaTopHasi paboTa, MpoeKT, CoCTaB/IeHre Kelica, /ienoBast
urpa; Ypok pednekcuu no Pr'OC (cucremarusalii U 0000IeHUs TIOMYYeHHBIX 3HAaHWH) - CeMUHap,
cobecesjoBaHMe, HCC/IeI0OBaHUe, [UCKYCCHs, [UCITYT, pOJeBble U [leIOBble WIPbl, BHUKTOPHHBL. YPOK
Pa3BUBAOIETr0 KOHTPOJIS W KOPPEeKIUK 3HAHHWH - 3aueThl, MMCbMeHHbIe paboThl, 3K3amMeH. KoMOWHMPOBaHHBIMA
YPOK TIpeiHa3HaueH /7151 BHIpabOTKU yMeHHsI CaMOCTOSITe/IbHO TIPUMEHSITh HOBbIe 3HAHKS Ha TIPaKTHKe.




HPI/IMEHHEMBIG TeXHOJ/IOTHUHA 3AOPOBB€C6epeFa}OLLlI/Ie, IIPOEKTHOTI'O O6yquI/IH, I/IH(i)OpMaL[I/IOHHbIe, rnegaroruyeckoro O6H.[€HI/IH.

®opMbI aTTeCTaLH
TTpoMeXXyTOuHasi aTTecTalsi TIPOBOAUTCS B (pOpMe: TECTOB; KOHTPOJIbHBIX; CAMOCTOSITE/IbHBIX ¥ TIPOBEPOUHBIX PaboT; MpakTHUeCKUX paboT;
TBOPUYECKHX paborT.

4. TpebGoBaHHA K YPOBHIO MOATOTOBKH yJaluxcs (M0 BHaM: npejMeTHbIe, MeTalpeAMeTHbIe: I03HaBaTe/IbHbIEe, Pery/IaTUBHbIE,
KOMMYHHKATHBHBIE, THYHOCTHbIE) 0000I[eHHO 10 KypCy

[TporpamMa rpeycMaTprBaeT (hOpMHPOBaHUE Y yUaIMXCs 00IeyueOHbIX YMEHHH U HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB IeATeIbHOCTH U
K/TFOUEeBBIX KOMITETeHI[UH. B 3TOM HampaBjeHWU TMPUOpUTETaMHU i y4eOHOro rpeamera «XWUMUs» B CTapllleld IKOie Ha 0a30BOM ypOBHe
SIBJISIFOTCSI: YMEHMEe CaMOCTOSITe/lbHO MU MOTUBHMPOBAHHO OpPraHM30BbIBaTh CBOK [103HABAaTebHYH) [eATe/bHOCTh (OT MOCTAaHOBKM LieJid Z0
MOJIyueHHsI U OLeHKW pe3yJbTaTa); MCIO0Ab30BaHUe 3/IeMEHTOB TMPUYMHHO-C/IeCTBEHHOTO U CTPYKTYPHO-(YHKI[MOHAIBLHOTO aHaIn3a;
orpefie/ieHHe CYITHOCTHBIX XapaKTepHUCTHUK H3ydyaeMoOro oO0BeKTa; yMeHHe pa3BepHyTO O0OOCHOBLIBaTh CY)K/EHHs, JaBaThb OIMpe/esieHus],
MPUBOJUThL [0Ka3aTelbCTBa; OLIEHWBAaHUME W KOPPEKTHMPOBKAa CBOero TMOBeAEHUs] B OKpYXKalollel cpefle, BbIOJHEHWE B TMPaKTUUeCKOU
JIeITeJTIbHOCTH W B TIOBCEJJHEBHOM >KU3HM SKOJIOTHUECKHUX TpeOOBaHWM; HCIO/Ib30BaHHUE MYJ/IbTUMEJUMHBIX PECYPCOB W KOMIIbIOTEPHBIX
TeXHOJIOTHH Ziji1 00paboTKH, Tiepefiaud, CUCTeMaTU3alid UHGMOpMaIuY, co3ZiaHusi 6a3 aHHBIX, TIPe3eHTALMK pe3yJ/bTaTOB MO3HABaTebHON U
TpaKTUUeCKOU [iessTeTbHOCTH.

3Hamb / noHUMamb:

- Ba)KHellllMe XUMUUeCKUe TIOHSITHUS: BellleCTBO, XMUMUUeCKUM 37IeMeHT, aTOM, MOJieKyJ/la, OTHOCUTe/IbHbIe aTOMHasi U MOJIeKy/IsipHasi MacChl,
WOH, a/JIOTPOIKSI, U30TOIbI, XUMHUYECKast CBsI3b, 3/IeKTPOOTPHULIATeTbHOCTh, Ba/leHTHOCTb, CTeNeHb OKUC/IeHUSs], MOJIb, MOJISIpPHasi Macca, MOJISIpHBIN
00beM, BelljecTBa MOJIEKY/ISIPHOTO M HEMOJIEKY/ISIPHOTO CTPOEHHS, PACTBOPBI, 37EKTPOJIAT U HE3JIEKTPOJIUT, 3/eKTPOIUTUYECKasl JUCCOLAALIS,
OKHC/IUTEe/lb W BOCCTAaHOBUTE/b, OKHCIEHWe W BOCCTaHOB/IEHWe, TeryioBOoM 3(¢deKT peaklMh, CKOPOCTb XUMMUECKOW peaklUW, KaTasaus,
XMMHUUeCKoe paBHOBecHe, YI/iepoJHbli cKeseT, QyHKL[MOHAaIbHAas TPyIINa, M30MepHsi, TOMOJIOTHSI.

- OCHOBHbIe 3aKOHbI XUMUU: COXPaHEeHUsI MacChl BellleCTB, MOCTOSTHCTBA COCTaBa, MePUOJUUYECKHN 3aKOH;

- OCHOBHbIEe TEOPUM XUMUU: XUMUUECKOW CBSI3H, 3IEKTPOTMTUUECKOM AUCCOLMALIMU, CTPOEHUs] OPraHUUeCKUX COeuHeHN;

- Ba)KHelllle BellleCTBa U MaTepHasbl: OCHOBHbIE MeTa/l/ibl U CIJIaBbl; CepPHasi, COJIsSTHas, a30THasl U YKCyCHasi KUCJ/IOThI; 11[e/Ioud, aMMHaK,
MHUHepa/ibHble yA00peHUs, MeTaH, STWIeH, aleTwieH, OeH30/, 3TaHOJ, >KUPBI, MblJa, IJIFOKO3a, cCaxapo3a, KpaxMas, K/eTuaTka, Oenkw,
WCKYCCTBEHHbIE M CUHTeTUYeCKHe BOJIOKHA, KayYyKHU, MJ1aCTMacChl.

ymemb.
- Ha3bIBATb U3yUE€HHbIE BEIeCTBa I10 «TpHBHEUII;HOf/i» nin Mem,quapo,quﬁ HOMEHK/IaType;



- OTIpeiesisiTh: BaJIeHTHOCTb U CTeleHb OKUC/IEHUSI XUMUUEeCKUX 3/IeMeHTOB, THUIT XUMHUUeCKOW CBSI3U B COeIMHEHUSIX, 3apsi/i MOHA, XapaKTep
cpefibl B BOAHBIX PACTBOPAX HEOPraHUUECKUX COeJVHeHWH, OKUC/IUTeb U BOCCTAHOBUTE/b, MPHUHAMJIEXHOCTh BeleCTB K Pa3IMYHbIM KaaccaM
OpraHUueCKUX COeqUHEeHUI;

- XapaKTepU30BaTh: 37IEMEHThI MaJIbIX MEPUO/IOB TI0 UX TIOJIOXKEHUIO B Tepuoguueckoi cucteme [I.M1.MeHpeneeBa; o0iyHe XUMHUECKHE
CBOMCTBA METAJIJIOB, HEMETA/IJIOB, OCHOBHBIX K/IAaCCOB HEOPraHWYeCKWX M OpPraHUYeCKUX COeJUHEeHWM; CTpOeHWe W XUMHUYecKHe CBOMNCTBa
M3y4YeHHBbIX OpraHuueCKUX CoeuHeHU;

- OOBSICHATh: 3aBUCUMOCTb CBOWCTB BeLeCTB OT MX COCTaBa W CTPOEHUs; TIPUPOAY XHUMHUeCKOW CBsi3W (MOHHOM, KOBaJIeHTHOM,
MeTaJI/TMUeCKo), 3aBUCUMOCTb CKOPOCTU XUMHUUeCKON PeakIMM U TT0JIOXKEeHHsI XMMUUeCKOTO PABHOBECHS OT Pa3/IMUHBIX (haKTOPOB;

- BBITIOJTHAIT XUMHUYECKUI SKCTIEPUMEHT 10 PACIIO3HABAHMIO Ba)KHEHMIIINX HEOPraHWYeCKUX U OPraHUUeCKHX BeIecTB;

- MPOBOAUTH CaMOCTOSITE/IbHBIM TIOMCK XUMHUeCKOW HHGMOpMallid C HCTO0/Ib30BaHHUEM pPa3/IMUHBIX MCTOUHHUKOB (HAyYHO-TIOMYJISIPHBIX
W3[jaHUl, KOMITBIOTEPHbIX 0a3 /IaHHBIX, pecypcoB KHTepHeTa); WCII0/Ib30BaTh KOMITbIOTEPHbIE TEXHOJIOTHUM [/si 00pabOTKHM W Tepejaud
XUMHUUECKON MH(POPMaLMM U ee TIpeJCTaB/IeHUs B Pa3/IMUHbIX (hopMax;

UCno1b3068amb NPUObpPemeHHble 3HAHUS U YMEeHUs 8 NDAKMUYeCcKol desime/lbHOCMU U N08CeOHe8HOU HCU3HU O/

- 00BbCHEHUS] XUMUYECKUX SBJIEHUM, TIPOUCXOSAIIUX B PUPOJE, ObITY U Ha MMPOU3BO/ICTBE;

- oripe/ie/ieH!s] BO3MOYKHOCTH MPOTEKAHUSI XUMUUECKUX TIPEBPAllleHHH B Pa3/IMUHBIX YC/IOBUSX U OLIEHKH UX MOC/Ie/ICTBHIM;
- 9KOJIOTUYECKU TPaMOTHOTO MOBE/IEHHS B OKPY>KaloILel Cpejie;

- OLIeHKH B/IMSIHUSI XMMHUUECKOTO 3arpsi3HEHUsI OKPY KaroIl[el Cpe/ibl Ha OPraHU3M ue/ioBeKa U [IpYTHe >KUBbIe OpPraHru3Mbl;
- 6e3omacHOro obpailjeHHst C TOPIOUYMMU U TOKCUYHBIMHU BellleCTBaMH, JabopaTopHbIM 000py/J0BaHHEM;

- TIPUTOTOBJIEHHS PaCTBOPOB 3a/IaHHON KOHIIEHTPAI[K B OBITY U Ha TIPOU3BO/ICTBE;

- KPUTUUYECKOU OLIEHKH IOCTOBEPHOCTH XUMHUECKOW MH(MOPMAaLWH, MTOCTYTAIIel U3 pa3HbIX UCTOYHHUKOB.

5. Kpurtepum ¥ HOpMBbI OLIeHKH



1) OueHka yctHoro otBeta. OTMeTKa «5»: - OTBET TOJIHBIA W TPABWIbHBIH Ha OCHOBAHWM W3YUEHHBIX TEOpWH; MaTephan WU3J/I0KeH B
OTIpe/le/IeHHOM JIOTHUeCKOU IOC/Ie/I0BaTe/TbHOCTH, JIMTEPATYPHBIM SI3bIKOM; OTBET CaMOCTOSITe/TbHBINA. OTBET «4»; - OTBET TIO/THBIN M MPaBU/IbHBIN
Ha CHOBaHWM W3YyUEHHBIX TEOPHH;- MaTepua/ W3/I0)KeH B OMpe/e/IeHHOW JIOTHUeCKOW MOC/e[0BaTe/IbHOCTH, TIPU 3TOM JIOMYIIeHbl JBE - TPU
HECYIIleCTBeHHbIe OIIWMOKH, MCIIPaB/IeHHbIE M0 TpeOoBaHHIO yuuTessi. OTMeTKa «3»: - OTBET TOJIHBIM, HO TPW 3TOM JOMYyIleHa CyIeCTBeHHast
olIMOKa UM OTBET HEIOJIHBIN, HeCBsI3HbIA. OTMeTKa «2» : - IPU 0TBeTe 00HAPY)KeHO HeIOHMMaHKe YYalliMCsi OCHOBHOTO COZIep>KaHUsl yueOHOTo
MaTepHajia WK JOMYIIeHbl Cyl[eCTBeHHbIE OIIMOKH, KOTOPbIe YUalluics He MOXKeT UCIIPABUTh MPU HABOSIIMX BOIMPOCAX YUMUTEJIs, OTCYTCTBHE
OTBeTa.

2) OleHKa 3KCIIepUMEeHTaTbHBIX YMeHHMH. - OlLleHKa CTaBUTCS Ha OCHOBAHMH HAO/IO/IEHWS 3@ YYal[UMHMCS U MHUCHbMEHHOrO OTuYeTa 3a
paboty. OTMeTKa «5»: - paboTa BbINO/IHEHA MTOJTHOCTBIO M TTPAaBUILHO, C/ie/IaHbl TTPaBUIbHbIE HAO/TFOI€HUS U BHIBOZIBI; SKCIIEPUMEHT OCYI[ECTBIIEH
M0 TJIaHy C YYeTOM TeXHHUKHA 0e30TMacHOCTH M TpaBW/ pabOThl C BellecTBaMM M 000pY/O0BaHMEM; TPOSIB/I€HbI OPraHH3al[MOHHO - TPY/IOBbIE
yM€HWs], TO/JIeP>KUBAIOTCS UMCTOTa paboyero Mecta W TOPSJOK (Ha CTOJIe, SKOHOMHO HCIIO/Ib3YIOTCS peakTuBbl). OTMeTKa «4»: - paborta
BBINOJTHEHA TIPAaBW/ILHO, C/leJIaHbl TIPAaBWIbHbIE HAOJIIOZIEHUS] U BBIBO/bI, HO TPU 3TOM 3KCTIEPUMEHT TMPOBE/IEH He MOJIHOCTBIO WM JIOMYIeHBI
HeCyIl[eCTBeHHbIe OIMOKU B paboTe C BellecTBaMu ¥ 00opyzoBaHueM. OTMeTKa «3»: - paboTa BbITIO/IHEHA MTPABU/ILHO He MeHee UeM HarloJIOBUHY
WM JIOMylleHa CYIeCTBeHHash OIIMOKa B XOJie SKCIepUMeHTa B OOBSICHEHMU, B OQOpPM/IEHHUM pabOoThl, B COOJIIOJIEHUM TIPaBUI TEXHUKH
6e3omacHOCTH Ha paboTe C BelecTBaMU ¥ 000PYZOBaHHEM, KOTOpasi UCTIPaBJISieTCsl 110 TpeOboBaHUIO yuuTesisi. OTMeTKa «2»: - JOMyIeHbl aBe (1
Oosiee) cylecTBeHHbIe OIIMOKU B XO7ie: IKCTIepUMeHTa, B 00bsicHeHHH, B 0)opM/IeHUH PaboThl, B COOJIOZIEHUH TIPaBW/I TeXHUKU 0e30macHOCTH
nipy paboTe ¢ BelrlecTBaMU ¥ 000py/J0BaHKEM, KOTOPbIe YUaI[MHACS He MOXXET MCIIPaBUTh JiaXKe 10 TpeOOBaHUI0 yunTesisi; paboTa He BBINOJHEHa, y
yuall[erocsi OTCYyTCTBYET 3KCIIepUMEHTA/IbHbIe YMEeHUSI.

3) OileHKa yMeHU# peliaTh pacueTHble 3a7aud. OTMeTKA «5»: - B JIOTUUECKOM PACCY)KIEHWH U PellleHWH HeT OUIMOOK, 3ajJiaua pelieHa
palMOHA/IBHBIM Croco00M; OTMeTKa «4»: - B JIOTUUECKOM paCCY)KAE€HHMU W peIIeHUs] HeT CYIIeCTBEHHBIX OIIMOOK, HO 3ajiaua pelleHa
HeparvoHaNMbHBIM CMOCO00M, WM [IOTYIeHO He Oosee ABYX HeCYIIeCTBEHHBIX OmMO0OK. OTMeTKa «3»: - B JIOTMYECKOM PacCy>KIEeHUW HeT
CYIIIeCTBEHHBIX OIIMOOK, HO JOMYyIIeHa Cyl[eCTBeHHas OlMOKa B MaTeMaTUUecKux pacuetax. OTMeTKa «2»: - UMEeTCsI CyIIleCTBeHHbIe OIMOKHU B
JIOTUUECKOM PaCCY’KIeHUH U B PEIlleHWH WK OTCYTCTBHME OTBETa Ha 3aflaHue.

4) OrleHKa MMCbMEHHBIX KOHTPOJIbHBIX pPaboT. OTMeTKa «5»: - OTBET TMOJIHBIA W TPaBW/IbHBIM, BO3MOXKHA HECYI[eCTBEHHasl OIIMOKa.
OTMeTKa «4»: - OTBET HEMOJIHbIM WX JIOMYIIeHO He OoJiee BYX HECYIeCTBEHHBIX OMIMOOK. OTMeTKa «3»: - paboTa BBIIIO/IHEHA HE MEHEee UeM
HAroJIOBUHY, AOMYIeHa O/HAa CYIeCTBeHHas OLIMOKa W MPU 3TOM /IBe-TPU HecylecTBeHHble OmmMOKu. OTMeTKa «2»: - paboTa BbIMO/IHEHA
MeHbIIIe UeM HarloJIOBUHY WM CO/IEP)KUT HECKO/IBKO CYII[ECTBEHHBIX OIIMOOK WK paboTa He BbINo/HeHa. I1py OlieHKe BBIMOTHEHUS] TMCbMEHHOMH
KOHTPOJIbHOH pab0oThl HEOOXOJUMO YUUTHIBATh TPeOOBAaHUS eJUHOTO Opdorpahuueckoro pe>xxuma.



5) OueHka TecToBbIX paboT. TecTsl, COCTOSIIME U3 TISITU BOIIPOCOB MOXKHO MCIO/Ib30BaTh MOC/Ie U3yUYeHHs KaXJ0ro Mareprasna (ypoka).
Tect u3 10—15 BONPOCOB UCTIOMB3YETCS i TIePUOANUECKOro KOHTposist. TecT u3 20—30 BOIpoCOB HEOOXOAMMO MCIIOIB30BATh [I/Isl UTOTOBOTO
KOHTpOJIsi. [Ipy OLleHMBAHMU UCTIOMb3YyeTCs CJieflyrollasi IKasa: JJisi TecTa M3 MSATH BOIMPOCOB * HET OIIMOOK — OLleHKa «5»; * OfjHa OIrOKa -
OLIeHKa «4»; * IBe OIIMOKK — OI[eHKa «3»; ¢ TPU OIMOKU — oljeHKa «2». [lnst Tecta u3 30 BonpocoB: ¢ 25—30 npaBUIbHBIX OTBETOB — OLI€HKA
«5»; * 19—24 mpaBWIbHBIX OTBETOB — OLIEHKa «4»; ¢ 13—18 mnpaBWIbHBIX OTBETOB — OLIEHKA «3»; * MeHbIle 12 mpaBWIbHBIX OTBETOB —
OILleHKa «2».
6. Pa3pe/nbl TeMaTHUeCKOro NJIaHUPOBAHUA:

Ne .. | Ha3BaHue pa3gesna KosmuectBo uacos KoHtposb (konmmuecTBO KoHTposbs (konmmuecTBO
KOHTPOJIbHBIX PaboT) 71ab0paTOPHBIX, MPAKTUUECKUX)
1 Tema Nel «CTpoeHue BelljeCcTBa» 25 Nol, No2 Nel
2 Tema No2 «XuMHUUeCKue peakLivum» 15 Ne3
Tema Ne3 «BeljectBa 1 X CBOMCTBa» 23 Ne4 Ne2
Tema Ne4 «O06001IIEHHE MaTepHaIa» 5
Utoro 68 4 2




7. IToypouHo — TemaTHuecKoe IJIaHMpOBaHMe 1o xumuM 11 kaacc -68 u:

Ne .. | Tema ypoka Copep>kaHue ypoka Buipl fesiTenibHOCTH 06yuaroLerocs Texymuii
KOHTPOJIb
Paszpen 1 «CTtpoenue BemecTrBa» - 25 4acoB
1. ATOM — CJ10)KHas yacTuLa. MHCcTpyKTaX 10 TeXHUKe 3Hatb: [loHATHE «XUMUUECKU
6e3omnacHoCTU. S11po: MPOTOHBI U 3/IEMEHT», «aTOM», «OTHOCHUTE/IbHAS
HeUTpOHbI. 130TONbI. D/1eKTPOHBL aTOMHasi Macca», «MaCCOBOe UHCTIO»,
OnekTpoHHasi 060/10YKa. «U30TOTIbI».
YMets: XapakTepu3oBaTh
37IeMeHTapHble YaCTHUL[bI: TTPOTOHBI,
371eKTPOHBI, HEMTPOHBI.
XapakTepu30BaTh COCTaB aTOMOB
3/IEMEHTOB MaJlbIX NIEPHUOJIOB
IMepuoauueckoii cuctemsl . U.
MeHpeneeBa. XapakTepu3oBaTb COCTaB
130TOMNO0B. OLleHUBaTh POJIb XUMHUU B
pa3BUTHM COBPEMEHHBIX TEXHOJIOTUH.
2. CocTosiHUe 3/IeKTPOHOB B aTOMe. IToHaTHE O KBAaHTOBBIX 3uatb: [loHsiTHA S-, p-, d-, f-3MeMeHTHI,
OrneKTpOHHbIe KOH(UTYpaL[ aTOMOB | XapaKTepPUCTUKAxX 371eKTPOHa Ha 3/1eKTPOHHOE 00/1aKO.
XUMUUECKUX 3/IeMEHTOB. OCHOBe YeTbIpeX KBaHTOBBIX UMCeJL. YmeTsb: XapakTepu3oBaTh CTpOeHUe
OHepretuueckuii ypoBeHb. [ToHsATHe 00 | 371€KTPOHHBIX 0060/I04€K aTOMOB.
opburtansx: s, p, d, f. OcHOBHBIe CocTaB/sITh 5/IeKTPOHHbIE U
3aKOHOMEPHOCTH 3ar0/THeHUs 3/IeEKTOPHHO-Tpaduyeckrie GopMyJibl
3/IeKTPOHaMU opOUTanei. aTOMOB XMMHYeCKHUX 3/1eMeHTOB 1 — 4-
ro neproioB [leproguueckoit CUCTEMBI
. Y. MeHeneesa.
3. BaneHTHbIe BO3MOXHOCTU aTOMOB ITonsiTHe O BaJIeHTHBIX 3/IEKTPOHAX U 3Harts: IloHATHE O BaJIeHTHBIX ITposepounas
XUMHUUECKHX 37IeMeHTOB. MX MeCTOHaxoKjeHuu. OrpejiesneHye 3/IeKTPOHAX U UX MECTOHaXOKeHUU. pabora.
Ba/IEeHTHBIX BO3MOKHOCTEH 371eMeHTOB. | YMeTb: OnpeieniiTh BaleHTHbIe
BO3MO>XHOCTH aTOMOB XUMUYeCKUX
5/IeMEHTOB Ha OCHOBe 0COOeHHOCTel
CTPOEHUsI UX 3JIEKTPOHHBIX 000/I0UEK.
4, OTKpBITHE TTEpUOANYECKOTO 3aKOHA U Ortkpeitre [. Y. MeHgeneeBbiM 3Hatb: [ToHATHSA: «XUMUUeCKUU

co3nanue Ileproanueckoii cuctemsr 1.

. MeH[iesieeBbIM.

[Teprogrueckoro 3akoHa.
ITepuioguueckasi cucrema /1. U.

37IEMEHT», «BaJIeHTHOCTb», «CTETIeHb
OKHUCJIEHUSI», «MeTa/I/THYecKue




MeHzeneeBa — rpaduueckoe
otobpaskenue [Teproiuueckoro
3aKOHa.

(BoCCTaHOBUTE/IBHBIE) CBOWCTBA»,
«HeMeTa//InyecKe (OKUC/IUTe/bHBIE)
CBOMCTBa», «BBICIIAN OKCUJ»,
«BBICLLIMHA TU/IPOKCU».

YMmeTb: OOBSICHUTE OCHOBHBIE ITaITbl
CTaHOBJIEHHUST HAYYHOW TeOpUH:
TIPeATNOChUIKA, POpMYTUpOBaHe
0000111eHMs1, pa3BUTHE TEOPUH.

[Mepuoauueckuii 3aKOH U
ITepuoguueckas cucrema /. W.
MenpienieeBa B CBeTe y4eHUs O
CTPOEHUH aTOMa.

®u3nUecKuil CMBICT TTOPSAKOBOTO
HOMepa 3JieMeHTa, HoMepa Tiepro/ia 1
HOMepa rpynmbl. [IpUurHbBI U3MeHeHUs]
CBOWCTB 3/7IEMEHTOB B TIepHOJAX U
rpymnmnax (TJIaBHbIX MOATPYIINax).
ITonoxenue BogOpOZA B
[Mepuoanueckoii cucteme . U.
MenpgeneeBa

3Hath: [TOHATHUS: «TI€PUOM», «TPYIIIa»,
«T71aBHAs! NOJrPYIIIa».
3aKOHOMEPHOCTb U3MeHeHUsI CBOUCTB
371eMEHTOB U BelLeCTB M0 Nepuoiy U
[JIaBHOW TIOATPYTIIIe.

YMeThb: OOBSICHSITH 3aBUCUMOCTh
CBOIICTB BellleCTB OT UX COCTaBa M
CTpoeHus1. XapaKTepru3oBaTh
XUMHUYeCKue 3/1eMeHThI 1-4 nepuojoB
T0 UX ToJioXKeHuto B [leprognyeckoit
cucreme 1. I. MeHgeneesa u
CTPOEHUIO aTOMOB.

3naueHue [Teproguueckoro 3akoHa 1
[Mepuoguueckoii cuctemsl /. Y.
Menpgeneesa.

3naueHue [Teproguueckoro 3aKkoHa U
[Mepuoguueckoii cuctems /1. U.
MeHpeneeBa /151 pa3BUTHSI HAYKU U
TMOHUMAaHHWSI XUMHAYeCKOW KapTUHEI
OKpY’Karolero Mypa.

3HaTb: 3HaueHue [Teproguueckoro
3akoHa U [leproanueckoii cuctemsl /.
N. MengesneeBa i pasBUTHSA XMMUU U
JPYTUX HayK.

YMeThb: XapakTepu3oBaTh 3HaueHUe
[lepropnueckoro 3akoHa 1
[Mepuoauueckoii cucremsr [. U.
MeHpeneeBa

Tect

O6o0011ieHre MaTepyaa 10 TeMe
«CTpoeHue aToMa».

BrimonHeHye yripa>kHeHUH,
TIOJrOTOBKA K KOHTPOJIBHOM pabore.

3HaTh: Bce 1oHATHS U OCHOBHBIE
TI0JIO’KEHUST U3YYEHHOI'0 MaTepuaria.

KonTtponbHas pabora Nel.

Bce noOHSTHS 1 OCHOBHBIE OI0XKEHMS
N3YyUYE€HHOI'o MaTepuaJia.

3HaTh: Bce NOHSTHSA ¥ OCHOBHBIE
MOJIOXKEeHUA U3YUYEHHOI'0 MaTepUaJia.

Kontposs, onjenka
Y KOpPeKLUs
3HaHUM.

WoHHast xuMu4deckasl CBsi3b.

NonHas cBsi3b. KaTMOHBI U aHUOHBI Kak
pe3y/bTaT MPOL|eCCOB OKUCIeHUS U
BOCCTaHOBJIEHUS] aTOMOB.

3Hath: [ToHATHS: «BeljecTBa
HEMOJIEKY/ISIPHOTO CTPOEHUSI»,
«UOHHAsI CBSI3b», «MOHBI», «AHUOHBD»,




Knaccudmkauys noHoB. MloHHbIe
KpHUCTa/IIMueckue pemetkd. CBOMCTBa
BellleCTB C 3TUM TUIIOM
KPUCTa/I/INYeCKUX pelleToK.

«KaTHOHBI», «OKUC/IEHUEY,
«BOCCTAHOBJ/IEHHE», «TIPOCThIE UOHBD»,
«CJI0’KHbIE UOHBI», « I0HHAsI
KpUCTa/l/INuecKasl perieTKa.

YMmetnb: Onpefensts COeMHEHNS,
oOpa3oBaHHBIE NOHHOM CBSI3BIO.
XapakTepu30BaTh NOHHYHO CBSI3b.
OOBSICHATE 3aBUCUMOCTD (PH3MYeCKrX
CBOICTB Y NPUMEHEHHS BELLeCTB C
VIOHHBIM THIIOM CBSI3U M MIOHHOU
KPUCTA/UTMYECKOW PeIleTKON OT UX
COCTaBa U CTPOEHMSL.

10. KoBaneHTHast XMHUuecKasl CBSI3b. KoBanenTtHas cBsi3b. OOMEHHEII U 3HaTh: IToHATHS: «KOBa/IeHTHAs Tect
JTOHOPHO-aKIeNTOPHBINA MeXaHU3MBI CBSI3b», «KOBaJIeHTHasi MOJIspHasi
006pa3oBaHUsl KOBAaJIEHTHOM CBS3H. CBA3b», «KOBaJICHTHAs HeToJIApHast
DJIEKTPOOTpULaTe/IbHOCTD. [lonspHas CBfI3b», «3JIEKTPOOTPULATENbHOCTh»

Y HEMoJIsipHast KOBaJIeHTHBIE CBS3U. «BelLleCTBa MOJIEKYJIIPHOTO

Hdunosb. [TonsipHOCTH CBS3U U CTPOEHUS», «CTPYKTYPHasi popMyia»,

MO/ISIPHOCTE MOJIEKY/IBI. «aTOMHasi KpUCTa//TnyecKasi pelleTKa»,

MonekyJisipHble ¥ aTOMHbIE «MOJIeKyJISIpHasi KpUCTa/L/TnyecKast

KpHUCTaj/uinueckye peiieTku. CBOMCTBa | pellieTKa».

Bell[eCTB C ITUMU TUTTaMU YMeth: [laBaTh K/1acCU(PUKALIAIO

KPUCTa/UTMUECKUX PELLIeTOK. KOBAaJ/IGHTHOM CB$I3H, COCTABJ/ISATb CXEMbI
00pa3oBaHus KOBAaJIEHTHOM CBSI3H,
onpeesiATh COeJUHEeHUS,
06pa3oBaHHbIe KOBAJIEHTHOM CBSI3bIO.
XapakTepu3oBaTh KOBaJIeHTHYIO CBSI3b.
OOBACHATH 3aBUCUMOCTD (DH3UUECKUX
CBOMCTB ¥ IPUMEHEeHHUSsI BeL[eCTB C
KOBaJIeHTHBIM THUTIOM CBSI3U U aTOMHOM
1 MOJIEKY/IIPHOM KPUCTa/TAYeCKOi
pelieTKoN OT UX COCTaBa U CTPOEHHUSI.

11. MeTannmueckass XuMUUecKasl CBSI3b. MeTannmueckass XuMUUecKasl CBSI3b. 3HaThb: [ToHATHS: «MeTanIMueckas

Oco6eHHOCTH CTPOEHUS] aTOMOB
MeTaJIoB. MeTasninueckast
KpHUCTa/UTuecKast peliletka. CBoWCTBa

CBA3b», «MeTa/l/InueCKasa
KPpHUCTa/UVIMYeCKas pelieTKa».
BaykHeiinye MeTaslIbl ¥ CIIJIaBbI.




BEL|eCTB C 3TUM TUIIOM
KPUCTA/I/TMUECKON pelleTKH.

YMmets: OnipefensiTe COeJUHEHNS,
oOpa3oBaHHbBIE MeTa/TMYeCKON
CBSI3bl0. XapaKTepu30BaTh
MeTaJlTNUecKyto CBsizb. OObACHITD
3aBUCUMOCTD (PM3UUECKUX CBOUCTB U
TIPUMEHEeHUs BeIeCTB C
MeTa/lIMueCcKou KpHCTa/lINuecKou
pelieTKOM OT UX COCTaBa U CTPOEHHUSI.

12. BogopozaHas xummyeckas CBA3b. BogopozaHas xummyeckas CBA3b. 3Hartb: [loHsATHE BOAOpPOIHAS CBA3b. Tect
MexxmoreKysipHas U Turbl CBSI3U: MEeXMOJIEKYJISIpDHAs U
BHYTPUMOJIEKYJISIPHAsE BOLOPOJHbIE BHYTpPUMOJIEKY/IipHasA. Baxknelime
CBs3U. 3HaueHHe BOJIOPOJHOU CBSA3U Bell[eCTBa, VI KOTOPBIX XapaKTepHa
[I/1s1 OpraHu3aLuu CTPYKTYP BOJOpPO/ZIHAsI CBS3b.
ouonoumepos. ExvHas npupoza YMeTb: XapakTepr3oBaTh BOLOPOLHYIO
XUMHUUECKHX CBS3€M. cBsi3b. OOBSICHATH 3aBUCHMOCTD
(u3MUeCKNX CBOMCTB U IPUMEeHeHHs
BeIleCTB OT HaJW4us BOJOPOJHON
CBSI3U.
13. ITonumeps! opraHuueckue u ITonmumeps!. ITacTmaccel, ux 3Hathb: [loHaTus: «nonmvMepy,
HeopraHuyeckue. K1accruKanys, TepMOIJIaCThI U «WCKYCCTBEHHBII MTOJTUMEp»,
PeakToIuIacThl, UX MpefCTaBUTeNH U «CUHTEeTUYEeCKUH To/IuMep»,
TIpUMEHEHME. «TlJTaCTMacca», «TepMOTIaCThI»,
«PpeaKTOI1aCTbD».
YMeThb: OOBSICHATH 3aBUCUMOCTh
CBOICTB TIOJIMMEPOB OT UX COCTaBa U
CTPOEHMUSL.
14. ITonvmeps! opraHuueckue u Bosnokna: ITpuposHble (pactutesnbHble | 3HaTh: [IoHATHE «BOIOKHO». Tect
HeopraHuyeckue. Y )KUBOTHBIE) U XUMUUeCKUe YMeTb: BrIMOMHATE XUMHUUECKAN
(MCKyCCTBEHHBIE U CUHTETUYECKHE), UX | SKCIIEPUMEHT 10 Paclio3HaBaHUIO
Npe/iCTaBUTe/N U IIPUMEHeHue. I1/1IaCTMAcC U BOJIOKOH. Vc11o/1b30Bath
Heopranuueckue nosmumepsl. nproOpeTeHHbIe 3HAHUS JIIST
5KOJIOTMUeCKU IPaMOTHOTO TTOBeJIeHUsI
B OKpYy’Karolei cpezie (ObITOBBIE U
MIPOMBIIIIEHHbIE TTOJTMMEpHbIe OTXOZbI
1 UX repepaboTKa).
15. I"azo006pa3Hble BellecTsa. I"az0006pa3Hoe COCTOsSIHME BeIllecTBa. 3Hatb: [ToHATHSA: «TTaDHUKOBBIN




Tpu arperaTtHbIX COCTOSTHUSI BOJBI.
OcobeHHOCTH CTPOeHHs Ta30B.
MoJisipHbIM 00beM ra3000pa3HBIX
BeljectB. [TpeacTaBuTeM
ra3000pa3HBIX BeIecTB: BOJOPOZ,
KHCJIOPO/I, YTTIEKUC/TbIH ra3, aMMHaK,
sTHIeH. VIX mosyueHue, cobvpaHue u
pacrno3HaBaHKe ra3000pa3HbIX
BeII[eCTB.

3¢ deKT», «KUCTOTHBIE JOXKIN»,
«MOJISIPHBIA 00beM», «0OBeMHast 10J1st
KOMITOHEHTa B ra30BO CMecH,

CocTaB ¥ pUMeHeHue BayKHeHIINX
ra3o00pa3HbIX cMecel — Bo3/lyXa U
nipupozHoro rasa. IIpasuia
Ge3omacHoro oOparieHus ¢
TIPUPO/HBIM Ta30M, UCIIOJb3YeMbIM B
ObiTy. HekoTopble ra3oobpasHblie pu
0OBIUHBIX YC/IOBUSIX BellleCTBa.
Criocobbl TIo/TyueHust, COOUpaHus,
pacro3HaBaHus1, CBOMCTBa U
NpUMeHeHHe HEKOTOPhIX
ra3oo6pasHbIX BellecTB (BOJOPO/a,
KHCJIOPO/Ia, YT/IeKUCIOTO Ta3a,
aMMMakKa, 3TU/eHa).

YMeTb: XapakTeprU30BaTh
ra3000pa3Hoe COCTOSTHHE BellleCTBa C
TOYKHY 3PeHUs] aTOMHO-MOJIEKYJIIPHOTO
yueHusi. OLieHHBaThb B/IUSIHUE
XUMHUECKOTO 3arpsi3HeHUsT aTMOChephI
Ha OpPraHW3M ueJioBeKa U Jpyrue
)KUBBIE OpPraHu3MbI. []aBaTh
XapaKTepUCTUKY U3yUeHHbIM
BelecTBaM (BOZIOPOAY, KUCIOPOLY,
YTJIEKUCIOMY a3y, aMMHaKY,
5TU/IeHy). OOBSICHSITH 3aBUCUMOCTh
CBOMCTB M3yueHHbIX ra3000pasHbIX
BEIL[eCTB OT UX COCTaBa M CTPOEHHUSI.

16.

IT/P Ne 1. «ITosyyeHue cobvpaHue u
pacrosHaBaHMe ra3oB, H3yueHue Ux
CBOMCTB».

I[TpaBusa Ge3omacHOro oOpareHws ¢
TOPIOUMMHU U TOKCUUHBIMU
BellleCcTBaMH, J1JabopaTOpHBIM
obopy/j0BaHHEM.

3Hatb: Crioco6bl MoJTyYeHvs,
cobupaHusi, pacrio3HaBaHusl, CBOWCTBA
Y [IpUMeHeHre HEKOTOPbIX
ra3oobpa3Hbix BelriecT ((BoJ0po/a,
KUCJIOpPO/ia, YTIEKUCIOTO Ta3a,
aMMuaka, 3TuieHa). [IpaBuia
Oe3omacHoro obparieHust C TOPIOUUMHU

IT/P Ne 1.
«ITonyuenue
cobupanue u
pacrio3HaBaHUe
ra3oB, U3yueHue Uux
CBOWCTB».




" TOKCUUYHBIMHU BelleCTBaMU,
J1abopaToOpHBEIM 000PY/[OBAHHEM.
YwMmets: (Bofopo/a, KUCI0po/a,
YTJIEKHC/IOTO ra3a, aMMHAKa, ITH/IEHA).

17. JKuzkue BellecTBa. JKupkoe cocTossHMe BelllecTBa. Boga. 3HaTh: [ToHATHS: «KecTKasi BOfa»,
IMotpebsieHue BO/BI B OBITY U Ha «BpeMeHHas1 KeCTKOCTb», «[TOCTOSTHHAs
Npou3BO/ACTBe. 2KeCTKOCTb BOZBI U JKeCcTKoCTb». HefocTaTku npuMeHeHust
Croco0bI ee yCTpaHeHwus!. JKECTKOU BOJIbI U CIIOCOOBI yCTpaHeHust
MuHepasibHbIe BOJBI, UX JKeCTKOCTH BoZpl. COCTaB U
HCII0/Ib30BaHUE B CTOJIOBBIX U TIPUMEHEHUE >KUJKUX NPUPOIHBIX
neyeOHBIX LesisxX. JKuaKre KpUCTamibl | cMecei.
Y UX MIpUMeHeHue. YMeThb: XapakTepu30oBaTh XXUJKOE
COCTOSIHHE BeLeCTBa C TOYKU 3peHUsI
aTOMHO-MOJIEKYJ/ISIDHOTO yUeHHsI.
OreHnBaTh BAUSAHNE XUMAYECKOTO
3arpsisHeHUst THApocdepbl Ha OPraHru3M
YyesIoBeKa U [Ipyrue OpraHu3Mbl.
18. TBepzoe COCTOsIHYE BelleCTBa. TBepoe cOCTOsIHYE BelljeCTBa. 3Hartb: [ToHATHE «KpUCTa/UTMYeCcKue
Kpucranmueckoe cTpoeHue BellleCTBa. | BellleCTBa» «aMOpP(HbIe BelecTBay.
Cocras BemjectB 1 cMeceii. AMopdHble | CBoiicTBa U 001aCTH TPUMeEHEHHUsT
Bell[eCTBa B IIPUPOJe U XKU3HU amMop(QHBIX Bell|eCTB.
ye/iOBeKa, X 3HaueHue U pUMeHeHWe. | YMeTb: XapakTepu30BaTh TBepAoe
COCTOSIHHE BeLeCTBa C TOYKU 3peHUst
aTOMHO-MOJIEKYJIIPHOW TEODUH.
19. JycrniepcHble CUCTEMBL. Jucniepchble cucTtemsl. JlucnepcHas 3Hartb: [loHATHA: «AUCTIepCHBIe Tect
(aza u gucriepcroHHas cpejia. CHCTEMBI», «AUCTIepCHast daza»,
Knaccudukaiiyist JUCTIepCHBIX CUCTEM B | «IUCTIEPCUOHHAS CPefia», «IMYIbCUN»,
3aBUCUMOCTHU OT arperaTHoro «CYCITeH3UN», «a3P030JI», «Te»,
COCTOSIHUS JUCTIEPCHOM Cpefibl U «30JTU», «KOATyJ/SILUs», «CUHEPe3UC».
JUCIIePCUOHHOM (as3bl. [TpuMepbl pa3IUUHBIX AUCTIEPCHBIX
I'pyboaucriepcHbIe CUCTEMBI: cHCTeM U 00/1aCTH UX TTPUMEHEHHSI.
3MYJIbCUH, CyCIIeH3UH, a3pO30JIH. YMmets: Vcrionb30BaTh 3HaHUSA O
ToHKOJMCTIepCHBIE CUCTEMBI: TeJly, CBOWCTBax [JUCIIEPCHBIX CUCTEM B
30/1H. MOBCEJHEBHOU J1eATe/TbHOCTH.
20. Cocras BewectBa. Cmecu. 3aKOH ITOCTOSIHCTBA COCTaBa Bell|eCcTB. | 3HaTh: [IOHATHSA: «XUMHUeCcKast

MaccoBasi A0J/14 3/71IeMEHTd B BEIIeCTBe.

dopmyna», «hopMy/bHas e JUHALAY,




PEICLIETBI, CBsA3dHHEBIe C TIOHATHEM
«MacCCoOBagd 10J/1d 3/7IeMeHTa B
BeIIeCTBe».

«MaccoBast JI0fIsl 3/IeMeHTa B
BeIIeCTBe».

Ymetn: TIpoBOUTE pacyeTbl MaCCOBOM
JIOJIV 3JIEMEHTOB B BEIL[ECTBE.
CocTaB/isiTh XapaKTePUCTUKY BeIlleCTBa
110 ero dhopmyiie

21. Pelienne 3aj1au Ha MacCOBYIO JIOJTHO. ITonsiTvie «maccoBasi oSt 3HaTh: [ToHATHE «MaccoBasi A0S
PacTBOPEHHOT O BelljeCTBa» U PacTBOPEHHOTO BellecTBa».
CBSI3aHHbIE C HUM PaCueThl. YMeTb: BBINONHATL pacyeTsl,
CBsI3aHHbIE C TTOHATHEM «MacCoBast
Jl0JIs1 paCTBOPEHHOI'0 BEILleCTBa.
22. Pemenue 3aziau Ha MacCOBYIO J0JTHO. Maccogast 07151 1 00beMHast J0JIst 3Hatb: [loHATHs: «MaccoBasi 4O/ U [IpoBepouHas
KOMIIOHEHTa B cMecH. PacueTsl, oObeMHast /1o KOMITIOHEHTa B CMech» | paboTa
CBSI3aHHbIE C TTIOHSATUEM «MaCcCOBast YMeTb: BeINOMHATE pacyeTsl,
[loJisI KOMITOHEHTa B cMecu». PacueTbl, | CBs3aHHbIe C TIOHSITUEM «MOJISIPHBIN
CBSI3aHHbIE C TIOHSITUEM «MOJISIPHBIN 00beM ra3000pa3HOro BelecTBa» v
00BeM ra3o00pa3HoOro BelecTBa» 1 «00BeMHast J10J1s1 KOMIIOHEHTa B
«0bBeMHast /107151 KOMIIOHEeHTa B ra3oBolt cMecu».
ra3oBOM CMeCH».
23. Perenne 3ajau Ha MacCOBYIO OJTIO. MaccoBast 1oJis MPOAYKTa PeakLUHu. 3Hathb: [ToHdaTHs: «MaccoBas [0/ IIpoBepouHas
PacueTrl, cBA3aHHbBIE C TIOHATUEM MPOJIYKTa peakLjum». pabora
«MaccoBag [J0Jis1 [TPOYKTa peakLyum». YmeTb: BEINONHATE pacyeTsl,
CBsI3aHHbIE C TIOHATHEM «MacCOBast
JlOJIsl PO/IYKTA PeakLum».
24, O000111eHMe 3HaHUH 110 TEMe BrironHeHue 3a/jaHui U yTIpaXKHEHUM YMeTb: BeINOMHATE 3aaHus U
«CTpoeHHe BellleCcTBa». o TeMe «CTpoeHue BelleCTBa». yrpakHeHus1 1o TeMe «CTpoeHue
BelecTBa»
25. KonTponbHas pabota Ne 1. ITo Teme Bce nmoHATHA U OCHOBHBIE NOJIO’KeHUS | 3HaTh: Bce MOHATUA ¥ OCHOBHBIE KonTtposns, onjenka
«CTpoeHHe BellleCcTBa». M3y4YeHHOr'0 MaTepuana. T10/I0’KeHUST U3yUeHHOT 0 MaTepuaria. 1 KOppeKIUs
3HaHUM.
Pa3pen 2 «XumMnueckue peakuum» - 15 yacoB
26. [MoHsiTHE 0 XUMUUECKOW peaKLUy. [MoHsiTHE 0 XUMUUECKON peakLy. 3HaTb: orpe/e/ieHNe TIOHSITH:

Peakiyu, uayiue 6e3 u3MeHeHUs
CoCTaBa BellleCTB.

Peakiuu, uayiue 6e3 u3MeHeHUs
coCTaBa BelllecTB. AJIJIOTPONUS U
aJIOTPOIIHbIE BUJOM3MEHEeHUs.
[TpyumMHbI a/JIOTPOITMM Ha TIpUMepe

«XAMUYEeCKasi peakLys»,
«aJUIOTPOITHBIE BUZIOW3MEHEHUS
(MoIUGUKAINN)», «a/UIOTOPITHS»,
«U30MED», «PEeaAKIUsl U30MEePH3al[|M».




Mogu(UKaLMI KUCIOPO/a, Yraepoaa u
tdocdopa. O30H, ero 6uooruueckas
pOJIb.

N3omepsl. Peakuyin nsomepusanuu.

[pri3HaKy 1 yC/0BUSI MPOTEKaHKs
XUMHUUECKHX PeaKI|i.

[TprunHbEl MHOT00Opa3syst BeljeCcTB —
annoTponus U usoMepusi. [IpuunHeI
a/UIOTPOTTH — 0Opa30BaHye BeIeCTB,
MMEIOLUX pa3Hblil COCTaB MOJIEKYI
WM pa3Hoe KPUCTa/UTnYecKoe
cTpoeHHe. 3aKOH COXPaHeHUsI MacChl
BellleCTB.

YMmets: IIpuBOJUTE NIpHUMepbI
(bU3NUeCKIX Y XUMUYECKUX SIBIIEHUMN.
XapaKTepr30BaTh a/UIOTPOITHbIE
MOJU(UKAaLMU YI1epoja, Cepsbl,
docdopa, o/10Ba ¥ KUCIOPO/Ia.
CocraBnsiTe GOpMyJIbl H30MEPOB,
ypaBHeHHs1 peakjUii ©30MepHU3aLHy.

27. Knaccudukanys xumMuueckux peakiyii | Peakijuu coeiiHeHUs, pa3ioXKeHus], 3HarThb: oripeiesieHHs TIOHATHIA:
B OpraHA4yeckol ¥ HeopraHUuecKou 3amelieHus 1 oOMeHa B «peaxkLvy COeIMHEeHUs», «peakLin
XUMHUH. HeOpraHu4yeckou U OpraHn4yeckoun Pa3/oyKeHUs», «peakLiy 3aMeLleHUs»,
XUMHUH. «PeaKINU Pa3/IoKeHUs».
YmeTh: OnpefiesisiTh TUTT XUMUAUECKOMN
peakiyy 10 CJIeAYIOIIMM TIPU3HAKAM: «
YKCJIO U COCTaB UCXOTHBIX BeI[eCTB U
TIPOAYKTOB peakiuu» COCTaB/sATh
ypaBHEHUS] XUMHUUYECKUX peakLvi
pa3/IMYHbIX TUIIOB.
28. Knaccudukarys xuMuueckux peakiiuii | Peakijuu 9K30- U S3HAOTEpMUYeCKUe. 3HaThb: oripe/ie/ieHus TIOHATHI:

B OpPraHUYecKOW ¥ HeOpraHU4YecKoi
XUMUH.

Peakiiyiu ropeHus Kak 4aCTHBIN citydait
9K30TepMUYECKUX peakluil. TerioBoi
3¢ deKT XUMHUUeCKOH peakivu v
TePMOXUMHYeCKUe ypaBHeHUs.

«3K30TepMUYeCKHe PeaKLin»,
«IHIOTEPMHUUECKHE PeaKL[UM»,
«TeryIoBOM 3¢peKT peakum»,
«TepMOXMMHUUECKOe YpaBHEHHE».
YwMmets: OripefieniiTh THUIT XUMUYeCKON
PeakKIyu 110 CJie/[yIOIIMM MPHU3HAKaM:
«TerI0BOM 3 QeKT peakLuu»
CoCTaB/ATh ypaBHEHUST XUMUYECKUX
peakIMi pa3TUyUHbIX THUIIOB.




29. CKOpOCTb XUMHUYECKOU peaKLUu. CKOpOCTb XUMUUECKOHN peakiuu. 3Hatb: OnpeeneHus MOHATUN: Tect
@DakKTOpBbl, BAKSIOLME Ha CKOPOCTh 3aBUCHMOCTb CKOPOCTH XHUMHUYECKOH «MOJISIpHast KOHL|eHTpaLysi»,
XUMUUeCKOU peakijuu peakLjuy OT NPUPO/bI pearupyrommx «CKOPOCTh XMMHUUECKOU peakijumn»,

Bell[eCTB, KOHL|eHTPaLUH, «KaTa/n3», «KaTaanu3aTopbl». Y CJIOBUS,

TeMIlepaTyphl, IIO[ai¥ TOBEPXHOCTH | BAMSIOIIME Ha CKOPOCTh XUMHUECKOU

COTIPMKOCHOBEHMS U KaTaan3aropa. peakiyu. IIprmMepsl XUMHUYeCKHUX
peakivii MpOoTeKaroIUX C pa3HOU
CKOPOCTBIO (OBICTPO, MEeIJIEHHO).
YmeTb: OOBACHATH 3aBUCMOCTD
CKOPOCTH XUMHUYeCKO! peakliu OT
pa3/IMuUHBIX (QaKTOPOB.

30. CKOpOCTh XUMUUECKOU peakiiH. Peakijuu romo- v rereporeHHsle. 3Hate: OnpeziesieHUs MOHATHM:
@DakTOpBI, BAUSIOLIYE HA CKOPOCTh [TonsiThe o KaTanu3e U KataausaTopax. | «COMOTEeHHbIe peakLun»,

XUMUUECKOM peakivu. depMeHTHI Kak O1o/IoruyecKue «reTeporeHHble Peakljuu», «KaTaanus»,

KaTa/IM3aTopbl, 0COOEHHOCTH UX «KaTajm3aTopb» «(PepMeHTBI».

($YHKUMOHMPOBAHUSI. [IprMeps! TOMOTeHHBIX, TeTepPOreHHbIX,
KaTa/IMTUYEeCKUX U HeKaTaIuTUYeCKUX
peakiuii. O61acTH IpUMeHeHuUst
KaTanan3aTopoB, B TOM UHMC/Ie
(hepmMeHTOB.
YMmeTb: OObACHITH 3aBUCUIMOCTD
CKOPOCTH XUMHYeCKON peakLiy OT
pa3nUuHbIX (PAaKTOPOB.

31. OO6paTUMOCTb XUMUYECKON peaKL|H. OO6paTUMOCTb XUMUYECKOW PeaKL{|H. 3HaTb: OnpefiesieHye MOHATHIM:

HeobGpatumbie 1 o6paTiuMbie
XUMHUecKre peakiuu. CocTosiHre
XUMHUYeCKOro paBHOBeCHs Jisi
00paTUMBbIX XUMUYECKUX peaKI|i.
Crnoco0bI CMelteHHs XUMUYeCKOT0
paBHOBeCHs Ha IpUMepe CUHTe3a
ammuaka. BzanMocBs3b Teopuu U
IIPaKTUKK Ha pUMepe 3TOr0 CUHTe3a

«00paTUMble peakIumn»,
«HeobOpaTUMbIe peakL|n»,
«XUMUUECKOe paBHOBecue». [Iprmepsl
00paTHMBIX M HeOOPATUMBIX peaKIU.
@DakTOPHI BAUSIONIHE HAa CMEIIeHre
XUMHUUECKOTO paBHOBecust. [TpuHIUT
Jle IlaTesnse.

YMmeTb: [laBaTh XapaKTepUCTUKY
XUMHUUECKOU PeakIvy 10 U3yUeHHbIM
TIpU3HaKaM KJacCUpUKaIiu
XUMUUECKOU peakiyu. OOBSICHATh
3aBUCUMOCTb CMEIIeHUS] XUMHUUECKOT 0




PaBHOBECHS OT Pa3/IMUHBLIX (haKTOPOB
(KOHILIEHTpAIMY BeIl[eCTB, AaBJIEHUS,
TeMIlepaTyphl).

32. Ponb Bozb! B XUMHUUECKUX peakLUsiX. Posib BozIbI B XUMUUECKOU peakiii. 3uatb: OnpefiesieHUe TOHATHIA: Tect

NcTrHHBIE pacTBOPLL. PacTBOPUMOCTE | «37IEKTPOIUT», «HEIIEKTPOJIUTY,
U Kjaccu(yKkaiys BeIiecTs 1o STOMy «37eKTPOJIMTUUECKAs AUCCOLIAALUsI»,
TPU3HAKY: PaCTBOpUMBIE, «CTeTleHb /1eKTPOJTUTUUECKOU
MajlopacTBOPHMbIE U HEPACTBOPUMBIE | AMCCOLMALIUN», «C/1abble
BellleCTBa. DJIEKTPOJIUTHI U 3JIEKTPOJIUTBI», «CUTTbHbIE
HEe3/IeKTPOJIUTEL. DJIEKTPOJIUTHYECKast 3JIEKTPOJTUTED», «KUCIOTHI»,
nuccormanusi. KucioTel, OCHOBaHUSI U | «OCHOBaHUS», «COJW». OCHOBHBIE
COJIU B CBETe TEOPUU TI0/1I0KeHUsT TeOPUH
3/1IeKTPOJIUTUYECKON ANCCOIUALINH. 3JIEKTPOIUTAYECKON AUCCOLIUALIUH.
XuMuueckre CBOMCTBA BOJIbI: CunbHbIe ¥ C/1a0ble YTeKTPOJTUTHI.
B3aMMO/IeNCTBHE C MeTaljlaMH, YMmets: COCTaB/ISAT ypaBHEHUS
OCHOBHBIMU Y KUCJIOTHBIMU OKCUAAMH, | 3/IEKTPOJIUTAYECKOUN AUCCOLMALUN
passiokeHue v 0b6pa3oBaHue Bell[eCTB. XapaKTepU30BaTh POJIb BOJbI
KpHUCTa/uioruparoB. Peakius B XMMUYeCKUX peakLysX.
rU/paTalyy B OpraHuueCcKOW XUMUU. XapakTepu3oBaTh KUC/I0ThI, OCHOBaHUS
Y COJIM B CBETE TEOPUU
371eKTPOJIMTUUECKON JUCCOLMALINY,
XapaKTepu30BaTh XUMUUECKHe
CBOMCTBA BO/IbI: B3aUMOZeiCTBYE C
MeTa/ulaMU, OCHOBHBIMU U
KUCJIOTHBIMU OKCHJAMHU,
OpraHMYeCcKUMH BelllecTBaMH (peakLu1
THZpaTaliin).

33. Peakiiyi HOHHOTO OOMeHa. Peakiiyi MOHHOT'O 0OMeHa. Y C/I0BUsI 3Hatb: Omnpe/ieneHye MOHATHIA:
MPOTeKaHHs peakL[|ii HOHHOTO OOMeHa | «peaKIisi MOHHOTO 0OMeHa», YC/IOBUSI
[0 KOHIIa. TIPOTEeKaHUsI peakIuii HOHHOTO 0OMeHa

[l0 KOHLIa
YmeTb: COCTaBAATh peakL i HOHHOTO
obmeHa. OnpeziesiITh UIET peaKiys
WHOTO 0OMeHa /10 KOHI[A WU HeT.
34. I'maponu3 HeopraHUYeCKUX I'maponau3 opraHuyeckux 1 3Hatb: Omnpe/ieneHue MOHATHIA: Tect

COeJUHEHU.

HEOpPraHM4YeCKux COE[[HHGHI/IFI.

«THJPOJIU3», «BOJIOPO/HbIH




HeobpaTtumbiit rugpomm3. O6paTuMbIii
TU/IPOJIU3 COJIe.

nokasarenb». Knaccudukauuto coneit
IO COCTaBY.

YMmeTs: OnipefiesisiTh XapakTep Cpebl B
BO/IHBIX PacTBOpax HeopraHuuecKux
coeiviHeHW. COCTaB/ATh YPaBHEHUS
peakIuii rupou3a (1o rnepBoi
CTYTIeH!) HeOpPraHW4YeCKHX COJIei.
ITpoBOAUTE 3KCIIEPUMEHT TI0
oIpe/ie/IeHHIO XapaKkTepa cpe/ibl B
BO/IHBIX PaCTBOpaxX HeOpraHUuecKux
COoeIMHEHUH.

35. I'mppony3 opranvueckux coefuHeHUH. | I'WAposv3 opraHdyeckux coejuHeHWi | 3HaTh: OripesiesieHre OHSATHIA:
U ero npakTUyeckKoe 3HaueHue JiJ1s «THZIPONU3», OMOIOrMUeCKyt0 POJib
TI0/IyYeHUs] TH/IPOJIM3HOTO CIIMpTa U ruaponysa B oOMeHe BellecTB.
MbL1a. bruonornueckas poss rugponvsa | YMetb: CoCTaB/asTh ypaBHEHUS
B [/IaCTUYECKOM U SHEPreTUUeCKOM peakiuii THpoau3a OpraHnYecKux
oOMeHe Bell|eCTB 1 SHEPTUU B KJIETKe. coe/IMHEeHUH.
36. OKuC/IUTeNbHO-BOCCTaHOBUTEIbHbIE OKuC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE 3HaTb: OnpefiesieHye MOHATHIN: Tect
peakLuu. peakuyu. CTerleHb OKHAC/IEHUs. «CTereHb OKUC/IEHUS»,
OrnpefiesieHye CTeNeHW OKUCIEHUS 110 «OKUCJINTE/THO-BOCCTAHOBUTEJIbHBIE
¢dopmyie coefuHenust. [TousiTre 06 peaxLvmn».
OKHCJ/IMTE/IbHO-BOCCTAHOBUTETbHBIX YmMetb: OnpefiesiATh TUN XUMUUYECKON
peaxkusx. peakL{1M 10 NPHU3HAKY «M3MeHeHre
CTereHU OKUC/IeHUs] XUMUYeCKHX
371eMeHTOB». Onpezie/narsb CTeleHb
OKMCJIEHUS] XUMUUECKHX 37IEMEHTOB.
37. OxucIUTeIbHO-BOCCTaHOBUTE/ILHBIE OKHCIUTeIbHO-BOCCTaHOBUTEJIBHBIE 3HaTb: OnpefiesieHye MOHSATHIM:

peakuuy. JIeKTPOJIU3.

peakuuu. OKUC/IeHUe U
BOCCTaHOBJIEHUE, OKUC/IATENb U
BOCCTaHOBUTEJb. MeTo/| 3/IeKTPOHHOTO
OasaHca. 3eKTpo/n3. 3IeKTPOJIN3 Kak
OKHCJIMTE/IbHO-BOCCTAHOBUTE/TbHBIN
npoLecc. DJIeKTPOJIU3 PacilyiaBoB U
PacTBOPOB Ha NpUMepe XJI0pHza
HaTpusl. [IpakTHueckoe npuMeHeHHe
3/1eKTPOJIM3a. DJIeKTPOJAUTHYECKOe

«CTereHb OKUC/IEHUS»,
«OKUCJINTE/IbHO-BOCCTAHOBUTE/IbHBIE
peakiun». OnpeziesieHye TTOHSITUIM:
«3JIEKTPOJIU3», «KATO/», «aHOI».
O6nacTy pUuMeHeHUsT 37IeKTPOJIH3a.
YMmeTh: OnipefeniiTh TUI XUMUUECKON
peakiyu I0 MPU3HAKY «M3MeHeHHe
CTeTeHU OKUCJIeHUSI XUMUYeCKUX
31eMeHTOB». OnpejensTh CTeleHb




TrojiyueHre a/;ItOMHUHNSA.

OKUC/IEHUS] XUMUUECKUX 3/IEMEHTOB.
CoCTaB/ATh ypaBHEHUSI 37IEKTPOJTH3a
PAacIuIaBOB ¥ PaCTBOPOB COJIEH,
WCTIOJIb3YSl TTAMSITKY.

38. ITP Nel «Perenue OKHC/IUTeIbHO-BOCCTaHOBUTE/IbHBIE 3Hate: OnpefiesieHNe TOHATHI: Tect
9KCIIepPUMEeHTAIbHBIX 3a/iau» peakuuu. OKHCIeHne U «OKHC/IUTEJb», «BOCCTAHOBUTEIbY,
BOCCTaHOBJ/IeHUe, OKUC/INTENb U «OKHUCJIEHUE», «BOCCTAHOBIIEHHE.
BOCCTaHOBUTe/b. MeTo[| 5/1IeKTPOHHOTO | BaykHelile okucauTenu u
OanaHca. BOCCTaHOBUTEJIH.
Ymets: OnipeieniiTb OKUC/IUTENb U
BOCCTaHOBUTeJIb, MIPOLIECChI OKUCIEHUS
Y BOCCTaHOBJIeHUs. PaccTaBisaTh
K03 dHUIMEHThI B XUMUYECKUX
yPaBHEHUSIX MeTO/IOM 3/1eKTPOHHOTO
Oananca. CoCTaB/SITh XapaKTePUCTUKY
XUMHUUECKOM peakLjiy 110 BCeM
M3yuYeHHbIM IIpHM3HaKaM XMUMUYeCKOon
peakLuu.
39. O6006111eHIe 3HAHUI TI0 Teme BrimonHeHye yripa>kHeHUH, 3Hartb: Bce noHATHS U OCHOBHEIE
«XHMMHYECKHe peakLvn» TIOJrOTOBKA K KOHTPOJIBHOM pabore. T10JIO’KeHMS] U3YYeHHOT 0 MaTepHara.
40. KouTponbHas pabota Ne 3. Bce noHATHS ¥ OCHOBHBIE TIO/IOKeHUs | 3HaTh: Bce MOHATHS 1 OCHOBHBIE Kontporns, orjeHka

«XyMHUeckKue peaknumn».

HN3yUeHHOI'o MaTepuasid.

IMOJI0OXKE€HWA M3YyUYeHHOI'0O MaTepHrajid.

1 KOppeKIUs
3HAHUH.

Pa3zgen Ne3 «BerecTBa 1 Mx cBoiicTBa» — 23 yaca.

41. Krnaccudukaiiyiss HeopraHu4ecKux u Krnaccudukaiiyis HeopraHudecKux 3uatb: OnpepesieHye MOHATHI:
OpraHhYecKuX BelllecTs. BelLL[eCTB I10 COCTaBy U XapakTepy. «BeIL[eCTBO», «IIPOCTOE Bell[eCTBO»,
Krnaccudukarms opraHnueckux «CJIO’KHOE BeIeCTBO», KJ1aCCOB
BeLLeCTB 0 COCTaBy, CTPOEHHUIO. HEOPraHUYeCKNX COeJUHeHHH, K/1acCoB
OpraHuYecKuX CoeJMHeHUM.
HowmeHk/aTypy BelriecTs.
YMmeTb: OnpefesnisiTb IPUHAAIEKHOCTh
BeIIlecTBa K KJIaCCy COeZIMHEeHUH, 1aTh
Ha3BaHUe BellleCTBY, COCTaBUTh
¢dhopmyy BelllecTBa 110 Ha3BaHMUIO.
42, Mertasnsl. Mertannbl. Blaumogeiicteue meta/uioB | 3Hath: OnipeziesieHHe TTOHSTHIA:

C HeMeTasUlaMu (XJI0pOM, Cepoy U

«MeTaJ/lJ/IbI», «MeTa/lJZInueCKasd CBA3b»,




KHUCJI0poZioM). B3anmogielicTBue
I[€JIOUHBIX U I]eJI0UHO3EMeJIbHBIX
METaJ/UIOB C BOZOM.
O/eKTPOXUMHUUECKU psif, HalpsDKeHUsI
MeTasIoB.

«MeTaJTuecKasi KpuCTaaImuecKast
pettietka». OCHOBHbIe MeTaslUTbl U
CI1/IaBbI.

YMeTh: XapakTepr30BaTbh XUMUUECKUe
3/1IeMeHThI-MeTall/Ibl 110 UX M0JI0XKEeHUI0
B [Tepuoanueckoii cucreme [. 1.
MeHpeneeBa.

43. MeTanmnbl. B3aumoeiicTBre MeTaIIOB C 3Hatb: Onpe/eneHue MOHSATHIA:
pacTBOpaMu KUCJIOT U COJIeM. «BOCCTAaHOBUTEJTb», «KOPPO3US».
AmomuHoTepmusi. EcTecTBeHHBIE OCHOBHBIE MeTa/UIbl U CILIABHI.
TPYIIbI META/IJIOB Ha TIpUMepe YMeTb: XapakTepr30BaTh 001I1e
L[e/IOYHBIX MEeTaJL/IOB. XUMHUUEeCKHe CBOWCTBA MeTaslyIoB.
OOBSACHATH 3aBUCUMOCTh CBOWCTB
MeTa/UIOB OT UX COCTaBa U CTPOEHUSI.
44, Mertannbl. Koppo3ust meTasios. Kopposusa metannos. [TougTue o 3Hatb: OnpeeneHue MOHSATHIA:
XUMHUYECKOU U 37IeKTPOXUMUUECKOU «BOCCTaHOBUTEJb», «KKOPPO3UsI».
Koppo3uu MeTa/uioB. Criocobbl 3amuThl | OCHOBHBIE BU/IBI KOPPO3UH U CIIOCOOBI
MeTa/uIOB OT KOPPO3UH. 3aLLUTHI OT Hee.
YMmeTb: XapakTepr3oBaTh 001I1e
XUMHYeCKHe CBOMCTBA METaJL/IOB.
OO6BSICHATE MPUYUHBI BOSHUKHOBEHUS
KODpPO3MM MeTaJlJIOB.
45. YpoOK-yrpakHeHue 10 KJ1accy BerinosnHeHue ynpakHeHUH N0 3HaTb: Bce MOHATHSA U OCHOBHBIE
«Metannbi» W3yUEHHOMY MaTepuaiy. TI0JI0KeHUsI U3yUYeHHOI0 MaTepHara.
46. HemeTtannsbi. Hewmetanibl. CpaBHUTEIBHAS 3Hatb: Omnpe/ieneHye MOHATHIA:
XapaKTepUCTHKa rajloreHoB Kak «HEMETAJ/Ibl», «aJJIOTPOTIUSI»,
Haubo/iee TUMWYHBIX MPE/ICTABUTENIEN | «aTOMHAasi KpUCTA/UTHUeCKas pereTKa»,
HeMeTa/u10B. OKUC/IUTETbHBIE «MOJIeKYJISIpHasi KpUCTa/L/Tn4yecKast
CBOMCTBa HEMeTaJlJIOB pelieTKa».
(B3auMOJeicTBYE C MeTa/lJlaMU U YmeTh: OnpesiensiTh IPUHA/|IEXKHOCTh
BO/IOPOZIOM). BeLL[eCTB K KJIaCCy HEMeTaJl/IOB.
XapakTepu3oBaTb XUMUUeCKUe
3/1eMeHTbI-HeMeTaJlJTbl [0 UX
0J10’keHuI0 B Ileprouyeckoit
cucreme [1. 1. MeH[eneeBa.
47. Hemetasisbl. BoccTaHoBuUTe/IbHBIE CBOWCTBA 3uatb: OnpefiesieHNe MTOHATHI: CamocTosiTesnibHas




HEeMeTaJIoB (B3auMo/ieiicTBre C Oosee
3/1eKTPOOTPHULIATETEHBIMHU
HeMeTalJIaMH U CJI0KHBIMU
Bell|eCTBAaMHU-OKUCTATE/ISIMI).
EcTrecTBeHHbIe TPyMIbI HEMeTalI0B Ha
TIpUMepe TaIoreHOB U 0/1aropo/IHBIX
rasos.

«KOBaJIEHTHas CBA3b»,
«BOCCTAaHOBUTE/TIb», «OKHCUTENb».
YMeTb: XapakTepH30BaTh 00II1e
XUMUUECKHe CBOMCTBA HEMETalIoB.
OOBACHATL 3aBUCUMOCTh HEMETA/IJIOB
CBOMCTB OT X COCTaBa ¥ CTPOEHMUS.

pabora

48. Ypok-yrnpakKHeHu e T10 KJ/1acCcy BrirnosiHeHue ynpa)kHeHuU# 110 3HaTb: Bce MOHATHSA U OCHOBHBIE
«HemeTans» W3YYeHHOMY MaTepHuasy. TMI0JIO’KEHMS] U3YYeHHOT0 MaTepuara.
49. O6006111eHre MaTepHaa 1o TeMam BeinosiHeHye ynipaxHeHUH 110 3Hatb: Bce MOHATUA ¥ OCHOBHBIE
«Mertanbl. HemeTanibn». V3YYeHHOMY MaTepuasy. T10J10KeHUs1 U3yUYeHHOI0 MaTepuara.
50. 3ageTtHast pabora 1o TemaM «MeTasibl. | Bce MOHATHS ¥ OCHOBHBIE TTOJIOKeHUsT | 3HaTh: Bce MOHATHSI M1 OCHOBHBIE
Hemetanis». M3Y4YEeHHOr0 Marepuasa. TI0JIO’KEHMS] U3YYeHHOT 0 MaTepHara.
51. KucoTel Heopranuueckue u KucioTel Heopranuueckue u 3HaTb: OnpefiesieHne MOHSATHIA:

OpraHrnyecKue.

opraHnyeckue. Knaccudukariys
KUC/I0T. XUMHUYeCKHe CBOMCTBA
KHCJIOT: B3aUMO/IeHiCTBIE C MeTa/l/laMH,
OKCHUJIAMU MEeTaJI/IOB, TU/IPOKCH/IaMU
MeTaJI/IOB, COJIIMH, CITUPTaMH
(peakius stepuduKanym). OcobeHHbIe
CBOMCTBa a30THOI U
KOHLIEHTPUPOBAHHOMW CEPHOU KUCIIOT.

«KHUCJIOTBI», «KUCIOPOA0COIepIKalIe
KHC/IOThI», «0eCKUCTOPO/JHbIe
KHUCJIOTBI», «OJHOOCHOBHbIE KHC/IOThD»,
«IBYXOCHOBHBIE KUCIOThI»,
«TPEXOCHOBHBIE KUC/IOThI», Cllabbie
KHUCJIOTBD», «CU/IbHBIE KUCIOThD»,
«CTabU/IbLHBIE KUCIOTBD,
«HEeCTAOU/MbHbIE KMCIOThI». OCHOBHBIE
KUCJIOTHI (CEepHYI0, COJISIHYIO0, a30THYIO,
tocdopHyt0, KpEMHHEBYIO,
YKCYCHYI0). O6/1aCcTi TPUMEHEHUSsI
HEKOTOPBIX KUC/IOT. XUMUUeCKHe
CBOMCTBA KUCJIOT.

YMetn: OnipeienisiTh MPUHA/IEKHOCTh
BEIIeCTB K K/IaCCy KUCIOT U TIPOBOIUTh
ux Kiaccudukanuio. HasbBaTh
KUCJIOTHI 110 TPUBUAILHON U
MEXKyHapOJTHOH HOMEHK/IaType.
OOBACHAThL 3aBUCUMOCTh CBOICTB
KUCJIOT OT UX CTPOEHUS U COCTaBa.
XapakTepu30BaTh 00II1e CBOMCTBA
KHUCJIOT.




52.

ITP Ne 2. « XMIMUUeCKUe CBOMCTBA
KHC/IOT».

IMTpaBuia 6e30macHOro obpaieHus ¢
KHCJIOTaMH, 71abopaTOpHBIM
obopyjoBaHreM. XUMHUeCKHe
CBOMCTBA KHCJIOT.

3HaTh: XMMHUUECKHUEe CBOWCTBA KMCJIOT.
ITpaBuia 6e30macHOro obpaieHus ¢
KHCJIOTaMH, 71abopaTOpHbIM
000py10BaHUEM.

YMeTb: COCTaB/IATh XUMHUECKHE
peakIiuu, XapakTepu3yroli[ie CBOMCTBa
KHUCJIOT.

53.

OcHoBaHus.

OcHoBaHUs1 HeOpraHUYecKue u
opranuueckue. Knaccudukarus
ocHoBaHuM. OCHOBaHUs
HeopraHu4yecKre U OpraHruecKue.

3uatb: OnpeziesieHUe TTOHATHIA:
«OCHOBaHUHS»,
«KUCJIOPO/IOCO/IeprKalliiie OCHOBaHUsI»,
«DecKrCIoOpoJHBIE OCHOBAHUSI».
O6nacTy npUuMeHeHUs] HEKOTOPBIX
OCHOBaHUM.

Ymets: OripefiensiTh IPUHA/I€KHOCTh
BelIeCTB K KJIaCCy OCHOBAHHWH U
TIPUBOJUTDL WX K/IaCCU(PUKAIIHIO.
Ha3sbiBaTbh 0CHOBaHUs 10
MeX/IyHapO/JHOW HOMEeHKJIaType.

54.

OcHoBaHus.

XUMHUYecKre CBOMCTBa OCHOBaHWIA:
B3aUMO/IeNCTBYE C KUCTIOTaMH,
KHCJIOTHBIMU OKCH/IaMU U COJISIMMU.
Pazno)keHre HepaCTBOPHUMBIX
OCHOBAaHUI NPy HarpeBaHUH.

3Hate: OnpefiesieHNe TOHATHI:
OJHOOCHOBHBIE OCHOBaHHsI»,
«[JBYXOCHOBHbIE OCHOBaHHS»,
«TPEXOCHOBHbIE OCHOBaHUSI»,
«CUJTbHBIE OCHOBaHMs», «Clabbie
OCHOBAaHUsI», «CTaOU/IbHbIE
OCHOBAHMSI», «HECTAOUABLHEIE
ocHoBaHUsi». O6/1aCTH MPUMeHeHus
HEKOTODPBIX OCHOBaHUM.

YMeTb: XapakTepH30BaTh 00II1e
XUMHYeCKre CBOMCTBA OCHOBAHHH.
CocTaB/isaTh XUMHAUECKHEe peaklivy,
XapakTepu3yHolliye CBOMCTBa
OCHOBaHMUH.

55.

Cosmu.

Comu. Knaccudvikariys comneit:
CpepHye, KUC/Ible 1 OCHOBHBIE,
XUMHUUECKHUe CBOMCTBA COJIeH:
B3aMMO/IeHiICTBUE C KUCTOTAMH,

3Hate: OnpefiesieHNe TOHATHI:
«COJIN», «CpeaHue COJIN», «KUCJIbIe
CO/IU», «OCHOBHBIE conn». ObnacTtu
TIpYMeHeHUs1 HEKOTOPBIX COMel.




jeji04amMu, MeTalyiaM1 U COJISIMU.

[pescraBuTeNM COJEl ¥ MX 3HAYEHHe.

Xyiopuj, HaTpwis, KapOOHAT KabLus,
(ocdar Kanmblys (cpegHUe COJH);
TU/IPOKapOOHATLI HATPUS 1 aMMOHUST
(xuicnble conm); T'uppokcokapboHat

meu (II) — ManaxuT (OCHOBHAsI COJIb).

YwMmets: OnipegensiTe IPUHAJ/IEKHOCTh
BeLL[eCTB K KJ/IaCCy COJieil U MPOBOJUTh
ux knaccudukanuo. CocTaBisiTh
(hopMyJibl CoJleli, Ha3bIBaTh COJIb TI0

¢bopmyre.

56. Comu. Co/ii HeopraHu4ecKre U 3Hatb: Onpe/eneHue MOHSATHIA:
opranuueckue. KauecTBeHHbIe «COJIN», «CPeJIHHE COJTU», «KUCITbIe
peakInu Ha XJI0pUJ-, Cyibdar-, u COJIN», «OCHOBHBIE coi». ObnacTtu
KapOoHaT-aHWOHBI, KATUOH aMMOHHUS, TIpYMeHeHUs] HeKOTOPBIX COMel.
KaTuoHkI xxenesa (I11) u (1II). KauecTBeHHbIE peakjuM Ha KATUOHBI U

aHWOHBI.

YMets: HaseiBaTh CO/U 110
MeX/[yHapOJHOW HOMEHKJ/IaType.
XapakTepu30BaTh XMMUYECKHE
CBOIACTBa COJel C TOMOLI[bI0
ypaBHEHUM peakIIii.

57. ITP Ne 3. «PacriosHaBaHue BeLecTB». ITpaBusia Ge3omacHOTr0 0OpareHws ¢ 3HaTh: XUMUYeCKHe CBOMCTBa K/acCOB
BeII[eCTBaMH, J1ab0paTOPHBIM coenuHeHui. [TpaBusa 6e3omacHoro
obopyaoBanreM. KauecTBeHHbIe oOpatiieHus C BelljeCTBaMH,
peakiu1 Ha KaTUOHBI ¥ aHUOHBI. s1abopaTopHBEIM 000pY/I0BaHUEM.

YMeTh: COCTaB/ISATE XUMUUECKUEe
ypaBHEHUs KaueCTBeHHBIX PeaKIui,
BoINonHATh XUMUUYECKUH 9KCIIePUMEHT
T10 pacro3HaBaHUIO HeOpPraHUUeCKHUx
BeII[eCTB.

58. leHeTnueckas CBs3b MeX/y K/accamMu | ['eHeTUuecKuii psifi MeTasa. 3uare: OnpefiesieHe TTOHATHI:

OpraHMYecKuX U HeopraHu4ecKux
COeJUHEeHUM.

lenetrueckuii psif HeMeTasla.
OcobeHHOCTH TeHeTHUEeCKOTO Psifia B
OpraHUYeCcKOW XUMUHU.

«TeHeTUYeCKUH Psifi», «reHeTuuecKast
CBSI3b».

Ymets: OnipefienisiTh BelllecTBa,
COCTaBJISIIOILME FeHeTUUeCKUN psf,.
CocTaB/sITh FreHeTUUEeCKUH g,
DneMeHTOB-MeTa/lJIOB U 3/IeMEHTOB-
HeMeTaJl/I0B. 3alychblBaTh XMMUYeCKHe
ypaBHEeHUsI peaki[1ii COT/IacHO LIefouKe




TIpeBpallleHui.

59. I'eHeTnueckas CBA3b MeXAy KinaccamMu | I'eHeTHuecKasi CBSI3b MeXXJy KiaccamMu | 3HaTh: OripefiesieHHe OHSATHM:
OpraHUYecKuX U HeOpraHuyecKux coeZIMHEHUH. YpaBHeHUsI peaKLuii, «TeHeTHUUeCKUM psif», «TeHeThuecKast
CoeZIMHEHUH. COOTBETCTBYIOLIUX T'€HeTUUECKOMY CBSI3b».

pany. YMmets: CoCTaB/IATh ypaBHEHUS
peakLii, COOTBETCTBYIOIINX
reHeTU4YeCKOMY psay.

60. I'eneTnueckas cBs13b MeX/y Kinaccamu | 'eHeTnueckasi cBsi3b MeX/y KiaaccamMu | 3Hath: OnpefesieHre IOHATHIA:
OpraHnYeCcKrX U HeOpraHndeCKrux COoeIMHEHU. Y pDaBHEHUSI peaklui, «TEeHETUUECKUN psifl», «TeHeThUYecKas
coeZIMHEeHUH. COOTBETCTBYIOLUX T€HETUUECKOMY CBSI3b».

pany. Ymetb: CoCTaB/IsATh YpaBHEHUS
peakLUii, COOTBETCTBYIOIIUX
TeHeTUYeCKOMY psfly.

61. O6006111eHIe 3HAHUI TI0 Teme Bce noHATHA U OCHOBHBIE NOJIOKeHUs | 3HaTh: Bce MOHATUA U OCHOBHBIE

«BelijecTBa 1 UX CBOMCTBa» M3yJyeHHOro MaTeprana. IloAroToBKa K | TOJI0)KeHHUs U3y4eHHOr0 MaTepyara.
KOHTPOJIbHOM paboTe. YwMmeTb: PemiaTh 3aauu, BBINOTHATh
TIpe/i/I0KeHHbIe 3a/jaHus, IPOAyMaB

X0/} ero pelleHus.

62. KonTtposnsHast pabota Ne 4. «BeljectBa | Bce MOHSATHS U OCHOBHBIE TIOJIOMKEHUST 3HaTb: Bce MOHATHSA U OCHOBHBIE
Y UX CBOWCTBa». M3Y4YeHHOr0 Marepuana. T10JI0’KEeHUS] U3YYeHHOT 0 MaTepuara.

63. Amnanu3 KOHTPOJTLHOM paboThI. Pa3bop 3azianuii KOHTPOIBHOM paboThl. | 3HaTh: Bce TOHATHSA U OCHOBHBIE

Pemenvie 3azau.

BrimonHeHue yripaskHeHUM U pellieHue
3a7au.

TI0JIOKEeHHUS] U3yUeHHOTr0 MaTepHaia.
YMeTb: poBOAUTE pa3bop
TIPe/I/IOKeHHbBIX 3a/IaHui, 00BACHSTD
OIIMOKY. PellaTh 3a1auu, BBIMOJIHATD
Tpe/IJIOKeHHbIE 3a/[aHus], IPOJyMaB
XOJI er0 peleHusl.

Pa3fien Ned «XuMus ¥ COBPEMEHHOE 00II[eCTBO» — 5 YacoB.

64.

Krnaccudukaiiysi HeopraHuueCKux u
OpraHuyYecKux BellleCTB.

OkoJtorusi. Bi/bl XUMHYECKOT0
3arpsi3HeHHst OKPY KakoILel cpefibl.
Crioco0bI 3aIUThI OKPY KaroIei
Cpeabl OT XUMHWYECKOI'0 3arpsa3HeHu .

3HaTh: MOJIOXKUTETEHOE U
OTpULiaTeIbHOE BIUsSHUE XUMUH Ha
OKPY’KaIoLL[YIO Cpefy.

YMeThb: HaXOUTh MaTepHall 1o Teme U3
pa3HbIX KCTOYHUKOB, MTO/ITOTOBUTH
BBICTYII/IEHHE U TIPe3eHTalHIo,
BBICTYITUTh C TIO/IFOTOBJIEHHBIM
MTPOEKTOM.




65.

XuMmus u noBCeJHeBHasA KU3Hb
yejioBeKa

BrITOBBIE XUMHUUECKHE rpemnaparsl, UX
Has3HaueHue, 6e30macHbIe CrIoCO0bI
o0OparleHus C HUMH.

3HaTh: OLITOBBLIE XUMUUECKUE
TniperiapaThbl ¥ 6e30racHbie CIIOCOOBI
obpallieHust C HUMU.

YMeTb: HaXO[JUTh MaTepHaJl 1o TeMe 13
Pa3HbIX NCTOYHUKOB, MMOATOTOBUTH
BBICTYIIJ/IEHHE U Tpe3eHTallulo,
BBICTYIIMTH C ITIOATOTOBJ/IEHHBIM
IIPOEKTOM.

66.

XUMUS U SKOJIOTUS.

Y4eHble — XMMHKM U UX Hay4yHbIe

pa3paboTKu, prMeHeHre pa3paboToK.

3HaTh: KaK yueHble-XUMHUKH TIOMOTaln
npubu3uTh [Mobeny B BOB

YMeTb: HaX0IUTb MaTepHas 1o TeMe U3
Pa3HBIX UICTOYHUKOB, MTOJITOTOBUTh
BBICTYIUIEHHE U TIPe3eHTaLHIO,
BBICTYIUTh C MOATOTOBIEHHBIM
TIPOEKTOM.

67.

O6o006111eHre 3HaHMI TI0 Kypcy 11
KJ1acca.

Bce noHSTHS 1 OCHOBHEIE OI0XKEHMS
N3YyUYE€HHOr'o MaTepuaJia.

3HaTh: Bce moHATUS ¥ OCHOBHBIE
T0JI0KEHUSI U3yUYeHHOI'0 MaTepuara.
YMeTb: BBITIOMHATD Tpe/I0’KeHHbIe
3a/laHus, pelarhb 3a/jayu, NPOBOJUTh
CaMOaHa/TU3 BBITIOJTHEHHOTO 3a/TaHUSs.

68.

O600611eHre 3HaHM TI0 Kypcy 11
K/1acca.

Bce moOHSTHS 1 OCHOBHBIE [10JI0KEHUS
HN3yUeHHOI'o MaTepuasid.

3HaTb: Bce MOHSATUS Y OCHOBHbIE
T0/I0’KeHUsT U3yueHHOT 0 MaTepuara.
YMeTb: BHITIO/IHATD MPeAJI0KEeHHbIe
3a/laHuisl, pelaTh 3a/laud, TIPOBO/IUTh
caMoaHaJv3 BbINIOJTHEHHOTO 3a/laHMusl.

o0ecrieueHue.

Xwumwst. ba3oBeiii ypoBeHb. 10—11 kaccel : pabouas nmporpamma K uHud YMK O. C. I'abpuernsiHa : yuebHo-MeToanueckoe mocobue / O. C.

TabpuensH. — M.: [Ipoda, 2017.

Xumwst. 11 knacc. Metoauueckoe riocobue kK yue6rnky O. C. 'abpuensHa «Xumwus. 11 knacc. ba3osbiit ypoenb» / O. C. I'abpuens, C. A.

CnaznkoB. — 2-e u3[., crepeotun. — M.: Ipoda, 2017.
«Xummusi. 11 knacc. ba3oBblii ypoBeHb. KOHTpO/BHBIE U TTpOBepouHble paboTei» ABTOp "abpuensH O.C. - M. Ipoda, 2017t

Yuebnuk O.C.I'abpuesnsin « Xumus. Ba3oBblii ypoBeHb. 11 kmace» - M.: [Ipoda 2017

8. IlepeueHb MeTOAUUYECKHX, YU€OHO - METOANUECKHUX MaTepPHaJIOB, HCII0/Ib30BaHHOW JINTePaTyPbl, MaTePHA/IbHO — TEXHHYECKOe




Bonoeuk B.B.,Kpyrerkas E.[I. [ITkosbHas xumust. Boripock! u yripakHenust. CI16, «ABanon»,2005.

Kysnerjoa H.E., JleBkun A.H. 3agaunuk o xumuu 11 knacc, MockBa, M3a. 1jeHTp «BuHTaHa - I'pad»,2009.

Henucora JI.B.,YepHoropoea I'.M. Tab6suria [I.11.MeH/je/ieeBa ¥ ClipaBOuHble MaTepHasibl. MOCKBa, u3j. «Baamoc»,20009.

Kpyretkas E.[I.,JleBknaA.H. OkuciuTeibHO — BOCCTaHOBUTebHBIe peakiuu. CI16,2003.

Kosanerckasi H.b. Xumus B Tabmuiiax u cxemax.10 — 11 knaccel. U3g. IIkosa 2000.

Xumws. 11 knacc. Ba3oBbiil ypoBeHb: yueb. ajis obiieodpa3sosar. yupexzaenuit/ O. C. T'abpuensH. — 3-e u3., nepepab. — M.: Ipoda, 2008.
233, (1) c.: un.

Xumwus. 11 knacc: yueb. ans obijeodbpasoBat. yupexzaenuit/ O. C. T'abpuensn, I'. T'. JIbicoBa. — 6-e u3g,, ctepeotun. — M.: IIpoda, 2006.
362, (6) c. : un.

Tpoery6oga H. I1. [Toypounsle pa3pabotku no xumuu: 11 kiacc, - M.: BAKO, 2011. — 432 c. — (B noMo1is y4uTesto).

Xumust. 11 knacc: metog. mocobue / O. Co INabpuensH, I'. T'. JIbicoBa. — 4-e u3f., crepeotur. — M.: [Ipoda, 2005. — 155, (5) c.: u.
YnbsinoBa I'. M. Xumus. 11 knacc: Metog,. nmocobue. — CIT6.: TTaputer», 2002. — 192 c. (Cepust «[ToypouHoe miaHUpOBaHKUE». )
Mapimanosa I'. JI, 500 3azau o xummun. 8 -11 kacc. 3azauu 1o o011ei 1 HeopraH|uueckKol Xxumun — M. «M3aar-mkosa 2000», - 80 c.

Bce naboparopHble paboThl. 6 — 11 Knaccel: ¢husuka, xumusi, buosorus / H. 3. Bappa (u ap.). Poctoe v/[I: ®enukc, 2010. — 286, (1) c. —
(3apaBcTBYH 1IKOJIA).

Tabpuensn O. C. Xumus. 11 knacc. ba3oBeiii ypoBeHs: Metoz. ocobue / O. C. I'abpuensH, A. B. furykora. — M. : [Ipoda, 2009. — 191, (1) c.
Xumwus. 11 Knacc : KOHTPO/IbHBIe W TIpoBepouHble paboTel K yueOHMKY O. C. I'abpuensiHa «Xumusi. 11 kacc. ba3oBeiii ypoerb» / O. C.
[abpuensy, I1. H. Bepe3kuH, A. A. YiiakoBa u fip. — 3-e ufl., ctepeoturt. M.: [Ipoda, 2011. — 220, (4) c.

Epoxun FO.M. CO0pHUK 3a/iau ¥ yIPa>KHEHHUH 110 XUMUH (C AUJAKTHUECKUM MaTtepuanom) (7-e usf., cTep.) JJis CTyA. CPeHero mpod.
obpazopanus [Tekcr] / FO.M. EpoxuH. — M.: «Akaaemusi», 2010. — 304 c.

IaBpycetiko H.I1. IIpoBepouHbie paboThI IO OPraHUYeCKOW XUMUM: AuaKkTiHuecknii Marepuan [Tekcr]/ / H.IL. T'aBpyceiiko — M.:
[Tpocgeienue, 2006. - 50 c.

Papeukuit A.M. [ugaktuyeckuit matepuai mo xumuu s 10-11 kin.[Tekcr]/, 2008.-40 c.

Pym3utuc I'.E., ®enpaman ®.I. Xumus [Tekct]: Opr.XumMusi. 0CHOBBI 0011ei XUMuK. Yueb. a1 11 k1. 0011jeo6pa3oBaTe/IbHBIX YUPeXKIeHHUH.
8-e usn.-M.:I1pocs., 2010.-160 c.

Pym3urtuc I'.E., ®enpaman @.I. Xumus [Tekct]: Opr.XumMusi. 0CHOBBI 0011ei XUMUK. Yueb. a1 11 k1. 0011je06pa3oBaTe/IbHBIX YUPeXKIeHHUM.
8-e usn.-M.:Ilpocs., 2010.-147c.

Ps6oB M.A.Tectbl o xumuu: 10-# kn.: K yuebnuky O.C.I'abpuensHa u ap. «Xumus. 10 knace» [Tekcr]/ M.A.Psi6os, P.B.JIuHBKO,
E.FO.HeBckas.— M.:«5xk3amen», 2007.— 158 c.

Ps6oB M.A.Tectbl o xumuu: 11-# kn.: K yuebnuky O.C.I"'abpuensHa u ap. «Xumus. 11 knace» [Tekcr]/ M.A.Psi6os, P.B.JIuHbKO,
E.FO.HeBckas.— M.: «39k3amen», 2007.—-178 c.



— Xomuenko W.T'. O6iias xumusi— (2-0e U3jaHue, UCIIP U /I0M.) YUeOHUK /7151 CTy/. cpeaHero npod. obpa3zoanus [Tekcr]/ — Xomuenko W.I'
M.: PUA «Hosas BomHa», 2008. - 326 c.

— LIBetkoB JI.A. Oprannueckasi Xumust: yueOHUK 1151 yuaruxcst 10-11 ki1, obirieobpa3oBar. yue6.3aBegenuii [Tekcr]/ / JI.A. LlBeTkoB — M.
'ymanutap. usg. Lentp BJIAIOC, 2006.- 271 c.

HNuTepHeT-pecypchi:

— HudopmarmonHslii noprta. — Pexxum fgoctyna: http://www.xumuk.ru;

— WMHdopomaumoHHsIii opTas. — Pexxum focryna: http://www.alhimikov.net;

— HudopmarmonHsIii noprtan. — Pexxum goctyna: http://www.chemport.ru;

— Poccwmiickasi rocyjapcTBeHHast Onbsmoreka. — Pexxum foctymna: www.rsl.ru;

— HHdopmaimoHHO-CrIpaBoYHbIi nopTtaj. — Pexxum foctyna: www.librari.ru;

— @epnepasbHBIN LeHTP HHPOPMAIMOHHO-00pa30BaTe/IbHBIX PeCYPCOB. [D/1eKTPOHHBIN pecypc]: YuebHO-MeToaruecKre MaTeprasibl. — Pexxum
pocryra: www.fcior.edu.ru

—  http://www.alhimik.ru IlpescTaBneHsr pyOpHKH: COBETHI aOUTYPUEHTY, YUHUTETI0 XUMUH, CIIPABOYHHK (OueHb OoJbliast og00pKa Tabsiur]
Y CIIpaBOYHBIX MaTepHasioB), Becesiasi XUMUsI, HOBOCTH, OJTMMITHA/Ibl, KyHCTKaMepa (Macca MHTePeCHBbIX UCTOPUUeCKHX CBeJleHU).

—  http://www.hij.ru )KypHan «Xumust ¥ >KU3Hb» TIOHSITHO U 3aHUMAaTe/IbHO paccKa3biBaeT 000 BCEM UHTEPECHOM, UTO MPOUCXOJUT B HayKe
WB MHpe, B KOTOPOM MBI >KHBEM.

—  http://chemistry-chemists.com/index.html 3nekTpoHHbII KypHa/n « XUMUKA U XUMUsD», B KOTOPOM TIP€/ICTaB/IEHO MHOXXECTBO OIThITOB
10 XUMHWH, 3aHUMaTe/IbHOW MH(OpMaL[1H, M03BOJISFOIIelH YB/Ieub YUeHUKOB KCTIepUMeHTa/IbHOW YacThIO TIpeJMeTa.

— http://c-books.narod.ru BceBo3morkHasi idTepaTypa 1o XUMUU.

—  http://www.drofa-ventana.ru Vi3BecTHoe u37aTenbCTBO yueOHOM muTepaTypbl. HOBUHKM HAay4YHO-TIOMY/ISIPHBIX M 3aHUMATe/TbHbIX KHUT
110 XUMUHU.

— http://1september.ru  JKypHan pans yuuteneli W He TOJBKO. bBosbllloe KOMMuecTBO pabOT yYYeHWKOB, B TOM UKCIe W
HCCIIe/loBaTe/IbCKOro XapakTepa.

— http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN ITOPTasI CO CChIZIKAMU Ha 00pa3oBaTe/ibHbIe CalThI [0 XUMHH.

— www.periodictable.ru COOpHMK cTaTeii 0 XUMHUUECKHUX d/IEMeHTaX, UTFOCTPUPOBAHHBIN SKCITIEPUMEHTOM.




	1) Оценка устного ответа. Отметка «5»: - ответ полный и правильный на основании изученных теорий; материал изложен в определенной логической последовательности, литературным языком; ответ самостоятельный. Ответ «4»; - ответ полный и правильный на сновании изученных теорий;- материал изложен в определенной логической последовательности, при этом допущены две - три несущественные ошибки, исправленные по требованию учителя. Отметка «З»: - ответ полный, но при этом допущена существенная ошибка или ответ неполный, несвязный. Отметка «2» : - при ответе обнаружено непонимание учащимся основного содержания учебного материала или допущены существенные ошибки, которые учащийся не может исправить при наводящих вопросах учителя, отсутствие ответа.
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