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1. HJIaHI/IpyeMI)Ie PE3YJIbTATHI OCBOCHHUS y‘lEﬁHOI‘O npeamMeTa «XXuMush»
JIMYHOCTHBIE PE3YJbTATHI

JlesATenbHOCTh YUUTENs] B 00YUYeHUH XUMHH B CpeAHel (TIOJIHOM) IIKOJIe TOKHA OBITh HalpaBjieHa Ha JOCTH)KEHUE 00YYarOIIMMHUCS CIEIYOINX
JIMYHOCTHBIX PE3YJIbTATOB!
B ICHHOCTHO-OPHEHTAIIMOHHOM cepe — OCO3HAHUE POCCUMCKOMN IPakJaHCKON UASHTUYHOCTH, IIATPUOTU3MA, YyBCTBA FOPJIOCTH 3a
POCCUICKYIO XUMUYECKYIO HAYKY;
B TPY/A0BOii cpepe — roTOBHOCTb K OCO3HAHHOMY BBIOODPY JajibHel el 00pa30BaTeIbHON TPACKTOPUM WJIM TPYAOBOM 1€ TEIBHOCTH;
B II03HABATEJIbHON (KOTHUTHUBHOM, MHTEJJICKTYAJIbHOI) cepe—yMeHNE yIpaBIATh CBOCH IO3HABATEIBHOM AE€ATEIIBHOCTHIO,
FOTOBHOCTbH U CHOCOOHOCTh K 00pa30BaHUIO, B TOM UHCJIE CAaMOOOPa30BaHUIO, HA NIPOTSHKEHUHM BCEM JKM3HU; CO3HATEIbHOE OTHOIIEHUE K
HEIIPEPHIBHOMY OOpa30BaHMUIO KaK YCJIOBUIO YCIIEIIHON podeccroHanbHON U OOIIIECTBEHHON JEsITeIbHOCTH;
B c(pepe cOepexeHNsI 310POBbsI — IIPUHSTHE U pean3alus HEHHOCTEN 310pOBOro u 0e3onacHoro oopasa >KM3HU, HEPUATHE BPEIHBIX
MPUBBbIUEK (KypEeHUsl, YHOTPEOJIEHUS aIKOI0JIsl, HAPKOTUKOB) HA OCHOBE 3HAHUM O CBOMCTBAaX HAPKOJOTMYECKUX U HAPKOTHYECKHUX
BEIECTB.
JIMYHOCTHBIE Pe3yJILTATHI 0TPAKAKIT C(POPMHPOBAHHOCTD, B TOM YHUCJIE B YACTH:

1. TIaTpHOTHYeCKOro BOCIIUTAHHUS
LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY HACJIEANIO, TOHUMAaHKs 3HAYEHUsI XMMHUYECKOW HAyKH B )KU3HU
COBPEMEHHOTO0 00111€CTBa, CIOCOOHOCTHBIIAIETH JOCTOBEPHON HH(OPMAIIUEH O MEPETOBBIX JOCTHKEHUSIX U OTKPHITUSIX MUPOBOM 1 OTE€UECTBEHHOW XUMHUH,
3aWHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTPONUCTBE MUpa U OOIIECTBa;

2. T'paxaaHckKoro BOCIMTAHHS
MIPEJICTaBICHUSI O COLIMANIbHBIX HOPMAaX U IIPaBUJIaX MEXJINYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM

ACATCIIBHOCTU IMPU BBIITOJHCHHUU y’—Ie6HBIX, IMMO3HABATCJIbHBIX 3a/iay, BRIIMOJTHEHUN XUMHUYECCKHUX SKCIICPUMEHTOB, CO3JaHNA yqe6HHx IMPOCKTOB, CTPEMJIICHUA



K B3aMMOIIOHMMAHUIO ¥ B3aHMOIIOMOIIH B TIPOIIECCE 3TOM yUeOHOM NesITeTbHOCTH; TOTOBHOCTH OLICHUBATH CBOE TIOBEICHUE U MOCTYIIKH CBOUX TOBapHUILEH
C TIO3MI[H HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS TTOCIIEICTBHUI MOCTYITKOB

3. llenHocTH HAYYHOT0 MO3HAHMUS
MHUPOBO33PEHUYECKUX MPEACTABICHUM O BEIIECTBE U XUMUYECKON PEAKIMM, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
COCTABJISIIOIIMX OCHOBY JIUIsl HOHUMAaHHMsI CYIIIHOCTH HAYYHOW KapTHHBI MUpA; TPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKA C IIPUPOIHOM CPENIOi, O POJIM XMMHH B TO3HAHUH 3THX 3aKOHOMEPHOCTEH; TT03HABATEIILHBIX MOTHBOB, HATIPABJICHHBIX Ha
HOJTy4€HHE HOBBIX 3HAHUHN 110 XUMHHU, HEOOXOJJMMBIX TSI 00BsICHEHN ST HAOI0AaeMbIX IPOIIECCOB U SBJICHUIA; MO3HABATEIFHON M MH(POPMAIIMOHHON
KYJIbTYpBI, B TOM YHCJIE HABBIKOB ~ CaMOCTOSITENIbHON pabOThI C Y4€OHBIMHU TEKCTAMHU, CIIPABOYHOM JTUTEPATYPOH, JOCTYIHBIMH TEXHUYECCKIMHU
cpeacTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTHIA; MHTEpeca K 00YYCHUIO U TIO3HAHUIO, JIF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHUI0,
UCCIIEIOBATENBCKOM JICATEIbHOCTH, K 0CO3HAHHOMY BHIOOPY HAIPABJICHHOCTH M YPOBHS 00Y4CHUS B TAJTbHEHUIIIEM;

4. ®opMHUPOBaHHS KYJIbTYPbI 310POBbSI
OCO3HAHUA HCHHOCTHU JXU3HU, OTBETCTBCHHOI'O OTHOICHUSA KCBOEMY 3/10POBbIO, YCTAHOBKHU HA 3}10p0BBII71 O6p33 KHN3HU, OCO3HAHU HOCJ'IC}ICTBI/II\/’I n
HETIPUATHSI BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS AIKOTOJIsI, HAPKOTHKOB, KypeHHSI ), HEOOXOJUMOCTH COOJIFOICHHS TIPABHJI 0€30MaCHOCTH TP 0OpaICHUH
C XUMUYECKUMH BEIIECTBAMH B OBITY U PEaTbHOM JKH3HH;

5. Tpynosoro BocnuTaHus
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HICCTB€HHO HOHGSHOﬁ, yqe6H0-I/ICCHC}IOB3TCJ'IBCKOI>1, TBOp‘IeCKOﬁ W Ipyrux BuJax ACATCIIbHOCTU, HHTEPECA K
MPAKTUYECKOMY U3YUEHHIO MPodeccHii U Tpya pa3iuyHOro pojia, B TOM YHCIIE Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH 10 XMMHHU, OCO3HAHHOTO
BBIOOPA MHIUBUIYATBHOM TPACKTOPHH MPOJIOJDKEHHUSI 00pa30BaHUs ¢ YUETOM JJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH;

6. IKO0JOrMYEeCKOro BOCIUTAHUS



HKOJIOTUYECKH 11e71eCO00Pa3HOro OTHOUIEHUS K IPUPO/ie KAKUCTOUHHKY JKU3HU Ha 3eMJie, OCHOBE €€ CyILIeCTBOBaHM s, IOHUMaHUs LIEHHOCTH 3/10pOBOTO
1 06e30macHoro oopasa kK13HHU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY3/10POBbIO, OCO3HAHUS LIEHHOCTU COOJIOCHUS
npaBuI1 0€30MaCHOTO MOBECHHS TIPU padOTe € BEIIECTBAMH, a TAK)KE B CUTYAIMAX, YTPOKAIONIUX 3J0POBBIO M KU3HHU JIIO/ICH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy4aeMble IPU U3YYSHUH XUMUH, [T PEIeHHs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIeH MpH- pPOJAHOM Cpenoi,
MIOBBIIIEHUS! YPOBHS 9KOJIOTMYECKOM KYyJIbTYpPbl, OCO3HAHUS ITI00AJILHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIeM U ITyTell X peleHns HOCPEACTBOM

MCETOIAOB XUMHUH; SKOJIOTUYECKOTI'0 MBIIUICHUA, YMCHUA PYKOBOACTBOBATHCA MMB HO3H3B8.TCJ'IBHOI>1, KOMMYHHKaTHBHOﬁ U COIMAJILHOU IIPAaKTHUKE.

MeTanpeaMeTHbIe Pe3yIbTaThl 0CBOEHHUS BBIITYCKHUKAME Cpe/iHell (I0JIHO¥) IKOJIbI Kypca XUMHH:

® uCnob308aHUe YMECHUU U HABBIKOB PA3JIMYHBIX BUJIOB MTO3HABATEIBHOM JACSATCIbHOCTH, TPUMEHEHHUE OCHOBHBIX METOJIOB
Mo3HaHUs (CUCTEeMHO-UH(pOPMAIIMOHHBIN aHAIN3, HAOIIOASHNE, U3MEPEHHUE, TPOBEICHUE IKCIICPUMEHTA, MOJICITUPOBAHUE,
HCCIIeIOBATEIIbCKAsl ICATSIBHOCTB) JJIS U3YyYSHHS PA3JIMYHBIX CTOPOH OKPY KaOIICH ICHCTBUTEIIBHOCTH;

® glaoeHue OCHOBHBIMHU MHTEINICKTYILHBIMU ONepallusiMu: (OPMYITHPOBKA THITOTE3bI, aHAITU3 U CHHTE3, CPAaBHCHHUE U
cucTeMaTu3aiys, 0000IeHre U KOHKPETU3AIIHS, BBISIBJICHUE MPUUYUHHO- CJICICTBEHHBIX CBSI3€HM U MOMCK aHAJTIOTOB;

® no3Hanue 0OBEKTOB OKPYIKAIOIIETr0 MUpPaA OT OOIIEro Yepe3 OCOOEHHOE K €TMHUIHOMY

® VMeHue TEHEPUPOBATH UJIEH U ONPEJIEIISTh CPEICTBA, HEOOXOUMBIE ISl X PEeaTU3alliy;

® yMeHue OTIPEICIATH [SJTH U 3a]1a4YU JeSITeIIHOCTH, BEIOUPATh CPEACTBA peaTU3aIliH 1IE]IU U MPUMEHSTh UX Ha MTPAKTHUKE;

® ucnonv3osarue PA3NINYHBIX UICTOYHUKOB /ISl MOJYYEHUSI XUMHUYECKON HH(pOpMaAIUK, MIOHUMaHNE 3aBUCUMOCTH COJIEPKaHUS U
(opmbI nipesicTaBieHuss THGOPMALIMHU OT LieJeil KOMMYHHKAIIUU U aJipecara;

® yMeHue MPOJTYKTHUBHO OOIMIATHCS U B3aUMOJICHCTBOBATH B IIPOIIECCE COBMECTHOM JICATSIIFHOCTH, YIYUTHIBATH MO3UITHH JIPYTHUX

YYaCTHHUKOB JESITeIbHOCTH, 23 (HEKTUBHO pa3peniaTb KOH(PIUKTHI;



20MOBHOCMb Y1 CTTIOCOOHOCTH K CAMOCTOSITEIIFHON HMH()OPMAITMOHHO-TO3HABATEILHOM JIESITEIIbHOCTH, BKJIIOYasi yMEHUE
OPUEHTHUPOBATHCS B PA3JIMIHBIX UICTOUYHUKAX WH(POPMAIINH, KPUTUICCKH OIICHUBATH U UHTEPIIPETUPOBATH HH(POPMAIIHIO,
MOJy4aeMYI0 U3 PA3JINYHBbIX HCTOYHUKOB;

yMeHue UCTIOJIb30BaTh CPEeACTBA MH(POPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TexHoiorui (manee — MKT) B pemiennu
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 337a4 C COOII0/IECHUEM TPeOOBaHUI SPrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTUCHBI, PECYpPCOCOSPEIKCHUS, MPABOBBIX H ATHYCCKUX HOPM, HOPM MH(DOPMAITMOHHON OE30ITaCHOCTH;
8l1a0enue I3bIKOBBIMU CPEJACTBAMU, B TOM UYHCIIE U SI3BIKOM XUMHU — YMEHHE SICHO, JOTUYHO U TOYHO U3J1araTh CBOIO TOUKY
3peHUsI, HCIOIb30BaTh aJICKBATHBIC SI3BIKOBBIC CPEACTBA, B TOM YHCJIC U CHUMBOJIbHBIC (XUMHUYECKUE 3HAKH, POPMYITBI U
YpaBHEHMUSA).

IIpeameTHBIME pe3yabTaTaMM H3yYeHHS] XHMUHU HA 0230BOM YPOBHE HA CTYIIEHHU CpPeJHero (ImoJIHOro) o0uero oopasoBaHust

ABJISIOTCA: B IIO3HABATEJbLHOM chepe —3HaHue (HOHI/IMaHI/IC) HN3YyYCHHBIX HOHSITHﬁ, 3aKOHOB U TeopHﬁ; YymeHue OINChIBATDb

JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEJILHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCITOJIb3YS JJIsI TOTO €CTECTBEHHBIN (PYCCKUH, POTHOMN)
SI3BIK U SI3BIK XUMHU; YMeHUe KIIaCCUDUITUPOBATH XUMUYECKHUE DJIIEMEHTHI, IIPOCTHIEC U CJIOKHBIE BEIIECTBA, B TOM YHCJIIE U
OpPTraHUYECKHUE COCAMHEHMSI, XUMHUYECKUE PEAKLIUU 10 pa3HbIM OCHOBAHUSAM; YMeHUe XapaKTEPU30BaTh U3YUYECHHBIE KJIACChI
HEOPraHWYE€CKUX U OPraHUYECKUX COCIUHEHUN, XUMUYECKHUE PEAKLIMU; 20MOBHOCMb TPOBOAUTH XUMHUUYECKUN DKCIIEPUMEHT,
HaOJII0/1aTh 3a €ro MpoTeKaHueM, (PUKCUPOBATH PE3YJILTATHI CAMOCTOSITEJILHOTO U JIEMOHCTPUPYEMOT'O SKCIIEPUMEHTA U 1eJIaTh
BBIBOJIBI;, yMeHue POPMYITUPOBATH XUMUYECKUE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB 110 aHAJIOTUHU
CO CBOMCTBAMHU U3YUYCHHBIX; NOUCK UICTOYHUKOB XUMHUYECKOU MH(pOpMAIHH, ITOTydYeHUE HEOOX0MMON HH(pOpMAIINU, €€ aHAIN3,
U3TOTOBJICHHE XUMHUYECKOTO WH(POPMAITMOHHOTO MIPOAYKTa U €T0 MPE3EHTAIUS; 81a0eHue 00sI3aTeIbHBIMU CIPABOYHBIMU
matepuanamu: [lepuoandaeckoit cucremMmon xumuueckux syieMeHToB [l. . MenneneeBa, Tabiuieit paCTBOPUMOCTH,
AIEKTPOXUMHUYECKUM PSIIOM HANPSKEHUW METAJUIOB, PSAOM 3JIEKTPOOTPULATEIILHOCTH — IJIS1 XapaKTE€PUCTUKHU CTPOECHUS,

COCTaBa U CBOMCTB aTOMOB 2JIEMEHTOB XUMHUUYECKUX 3j1eMeHTOB -1V neprnonoB 1 06pa3oBaHHBIX UMH IIPOCTHIX U CIOKHBIX



BEIIECTB; YCMAaHOGIeHUe 3aBUCUMOCTH CBOMCTB U MIPUMEHEHUSI BAXKHEUIIINX OPraHUYECKUX COEAUHEHUN OT UX XUMHUYECKOTO
CTPOCHHUSI, B TOM YHCJIe U O0YCJIOBJICHHBIX XapaKTE€POM 3TOTO CTPOEHUs (MpeIeabHBIM WUIIN HENPEIeIbHbIM) U HATTUYUEM
(pyHKIIMOHANBHBIX TPyHIT, Mooenuposarue MOJIEKY BAXKHEHIIINX HEOPTAHUIECKUX U OPTAaHUYECCKUX BEIECTB; NOHUMAHUE
XMMHYECKOU KapTUHBI MHUPA KAK HEOTHhEMJIEMOU YaCTU LEJTOCTHON HAYYHOUW KapTUHBI MUPA;

B IEHHOCTHO-OPHEHTANIMOHHOM c(pepe — aHAIN3 U OICHKA ITOCJICJICTBUI JJIsI OKPY>KAIOIIEH cpeibl ObITOBON U
MMPOM3BOJICTBEHHOM JIESATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C MPOU3BOJACTBOM U MEPEpadOTKOM BaXKHEHIITNX XUMUUYECKHUX ITPOIYKTOB;
B TPY/IA0BOIi cpepe — nposedene XUMUIECKOTO IKCIIEPUMEHTA; pa3eumiue HaBBIKOB yueOHOW, TPOSKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM AESITEIILHOCTU MPU BBHIMTOJIHEHUHU UHAUBUIyAJIbHOTO MTPOEKTA MO0 XUMUMH;

B cepe 310poBOro 06pa3a }KU3HU — CcoOr00eHUe TIPaBHIII OE30ITaCHOTO OOpaIeHUsI C BEIIeCTBaMU, MaTepraiaMUu 1
XUMHAYECKUMU MPOIIECCAMH; OKa3aHUE MEPBOI MOMOIIH ITPU OTPABJICHUSX, 0KOTaxX U JIPYTUX TPaBMax, CBSI3aHHbBIX C BEIIIECTBAMU
U 1abopaTOpHBIM 000PYIOBAHUEM.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS YYEBHOI'O TIPEAMETA «XUMUWA»
HA YPOBHE CPEJJHEI'O OBHIET'O OBPA30BAHUSA

BorinyckHUK Ha 62a30BOM YPOBHE HAYYUTCS:

— MOHUMATh XUMHUYECKYIO KAPTUHY MHUpPa KaK COCTABHYIO YaCTh LIEJJOCTHOW HAYYHOUN KapTUHBI MUPA;

— pacKkpbIBaTh POJIb XUMHUHU U XUMHUYECKOTO TIPOU3BOJACTBA KaK MPOU3BOJUTEIBHON CUIIBI COBPEMEHHOTO OOIIECTBA;
(opmynupoBaTh 3HaUEHNE XUMUH U €€ JOCTHXKESHUM JJIsI TIOBCEIHEBHOM >KM3HU UEJI0BEKa; YCTaHABIMBATh B3AUMOCBSI3b MEXIY
XUMHUEN U IPYyTUMHU €CTECTBEHHBIMU HAyKaMU;

(popmynHpoBaTh OCHOBHBIE ITOJOKEHHS TEOPUH XUMHUUECKOTO CTPOSHUSI OpraHudeckux coenunenuii A. M. bytieposa u
WUTIOCTPUPOBATH UX IMTPUMEPAMHU U3 OPTaHUYECKOW U HEOPraHUYECKOU XUMUH;

apryMEHTUPOBATh YHUBEPCAIbHBIN XapaKTep XUMUYECKHUX MOHSATHM, 3aKOHOB U TEOPUH 11 OPraHUYECKOW U HEOPTraHUYECKOM

XUMMWH;



bopmymnuposats [lepuonndeckuii 3akon JI. 1. MenaeneeBa 1 3aKOHOMEPHOCTH U3MEHEHUU B CTPOCHUU M CBOMCTBAX XUMHYECKUX
SJIEMEHTOB M 00pa30BaHHBIX UMH BEIIESCTB HAa OCHOBE Ileprnoinyeckoi cucTemMbl Kak rpa)uaeckoro OTOOpaskeHus
Ilepunoanyueckoro 3akoHa;

XapaKTepU30BaTh - U p-3JIEMEHTHI, a4 TAKXKE JKEJIE30 110 UX N0JIOKEHUIO B [Ilepnonnueckoit cucreme /1. 1. Menneneesa;
KJIacCU(UIIMPOBATH BUJBI XUMUYECKOU CBSI3U U THUIBI KPUCTATUINUYECKHUX PEIIETOK, OOBSICHATH MEXaHU3MbI UX 00pa30BaHUs U
JIOKa3bIBaTh €IMHYIO IPUPOLY XUMHUUYECKUX CBsI3€l (KOBaJ€HTHOM, MIOHHOM, METaIINUYE€CKOM, BOJOPOIHOM);

OOBSICHSITh NPUYUHBI MHOTOOOpa3us BEIIECTB, UCITOJIB3Y sl SIBJICHUSI N30MEPUH, TOMOJIOTHH, AJUIOTPOIIHAH;

KJIaccu(PpuuupoBaTh XUMHUYECKHE PEAKIIUN B HEOPraHWUYECKON U OPraHn4YeCcKO XUMHUHU O PA3JIMYHBIM OCHOBAHUSIM U
yCTaHaBJIMBaTh CHELU(PUKY TUIIOB PEAKIMH OT 00I1Iero 4yepe3 0COOEHHOE K € IUHUYHOMY

XapaKTEepHU30BaTh THIPOJIN3 KaK CIIeIU(UIHBI OOMEHHBIN MPOIECC U PAaCKPBIBATh €T0 POJIb B )KMBOU M HEKUBOM NIPUPO/IE;
XapaKTEePHU30BaTh AJIEKTPOIN3 KaK CEHU(UIHBIN OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBINA MPOIECC U ET0 MPaKTHISCKOE 3HAYCHNUE;
XapaKTepU30BaTh KOPPO3UIO METAIUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN IPOLIECC U ITPejIaraTh CIIOCOOBI 3aIIIUTHI OT HEE;
KJIacCU(pUIIMPOBATH HEOPTAHUYECKUE U OPTraHUYECKHE BEIIEeCTBA;

XapaKTepU30BaTh OOIINE XUMHUUYECKHE CBOMCTBA BAXKHEHIIINX KJIACCOB HEOPTaHMYECKUX U OPTaHUYECKHUX COCUHEHUN B IUIaHE OT
00111eTO Yepe3 0OCOOEHHOE K €TUHUYHOMY

HCIIOJIb30BaTh 3HAKOBYIO CUCTEMY XUMHUYECKOT0 S3bIKA I OTOOpaKeHUs cocTaBa (XUMHUYECKHUE (DOPMYJIbl) U CBOMCTB
(XMMuUueckue ypaBHEHUs ) BEILIECTB;

HCIIOJIH30BaTh MPaBUJIa U HOPMbI MEXyHApPOJHOM HOMEHKIIATYPHI JUUIsI HA3BaHUM BellecTB Mo GopMyiiam U, Ha000poT, I
COCTAaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJI COEAUHEHUIN MO UX HA3BaHUSIM;

3HAaThb TPUBUAJIbHBIC HA3BAHU Ba)KHEUIIINX B OBITOBOM OTHOIIICHUH HCOPTraHUYCCKUX U OPTaHNYCCKUX BCIICCTB,;



XapaKTeprU30BaTh CBOMCTBA, IIOJIyYEHUE U MPUMEHEHNUE BAXKHEUIINX MPEACTABUTEIIEN KIIACCOB OPTraHUYECKUX COEAUHEHUN
(aIKaHOB, ATKEHOB, AJIKUHOB, aJIKaJUEHOB, apDOMAaTHYECKUX yTJIEBOAOPOJ0OB, CIUPTOB, (EHOIOB, aJbJICTH/IOB, MPEICIIHHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT, CJIOKHBIX 3(PUPOB U )KUPOB, YIII€BOJOB, aMUHOB, aMUHOKHUCJIOT);

yCTaHaBJIMBAaTh 3aBUCUMOCTh SKOHOMHUKHU CTPAHBI OT TOOBIYH, TPAHCHOPTUPOBKHU U TIEPEPAOOTKH yTIEBOJOPOTHOTO CHIPhs (HehTH
U TIPUPOJIHOIO raza);

SKCIEPUMEHTAJIbHO MOATBEPKAATh COCTAB U CBOMCTBA BaKHEUIIINX MPEACTABUTEIIECH U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX U
OpraHUYEeCKHUX BEIIECTB C COOJIIOICHUEM MPaBUJI TEXHUKU O€30MMaCHOCTH ISl paOOThI C XMMHUYECKUMHU BEIIECTBAMU U
J1ab0opaTOPHBIM 000PY1OBAaHUEM;

XapaKTepU30BaTh CKOPOCTh XUMUYECKOM PEeaKIMu U €€ 3aBUCUMOCTh OT Pa3JIUYHbIX (PaKTOPOB;

XapaKTepU30BaTh XMMUYECKOE PABHOBECHE U €T0 CMEIISHUE B 3aBUCUMOCTH OT PA3IMUHBIX (DAKTOPOB;

MPOM3BOJIUTH PAacyYEThI 110 XUMHUUYECKUM (POpMyJIaM U ypaBHEHHUSIM Ha OCHOBE KOJIMYECTBEHHBIX OTHOIIIEHNUHN MEX/y YYaCTHUKaAMU
XUMHUYECKUX PEaKIUH;

coOJII0/1aTh MpaBUJiIa YKOJOTMYECKOM 6€30ITaCHOCTH BO B3aMMOOTHOIIIEHUSIX C OKpY’Kalolleil cpegoil mpu oOpalieHuu ¢
XUMHUYECKHMHU BEIIECTBAMHU, MaT€pUalaMU U IPOLECCAMU.

BbinyckHHMK Ha 62a30BOM YPOBHe IOJTYYHT BO3MOKHOCTb HAYYNTHCH:

HCIOJIb30BATh METO/Ibl HAYYHOT'O MIO3HAHUS MPH BHIMOJIHEHUH ITPOEKTOB U Y4eOHO-UCCIIeI0BaTEIbCKUX 3a7jad XUMHUUECKOM TEMAaTUKH;
IIPOTHO3UPOBATH CTPOCHHUE U CBOMCTBA HE3HAKOMBIX HEOPIaHMYECKUX U OPraHUYECKHUX BEILECTB HA OCHOBE aHAJIOTUU;

MIPOrHO3UPOBATh TEUEHUE XMMHUYECKHUX MPOILIECCOB B 3aBUCUMOCTH OT YCIOBHI UX MPOTEKAHHUS U MpeJyliaraTb COCOOb! YIIPaBJIEHUS STUMH
IIPOLIECCAMU;

yCTaHaBJIMBATh B3aUMOCBSI3M XUMUH C IPEMETaMU T'YMaHUTAPHOTO LIUKJIA (S3BIKOM, JINTEPATYpOil, MUPOBOM XY10KECTBEHHON KYJIbTYpOi);
PacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B OyIylel MPaKTHUECKON e TEIbHOCTH;

PacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B (POPMUPOBAHUM WHIUBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;



IMPOTrHO3UPOBATH CIIOCOOHOCTE HCOPraHNYCCKUX U OPIraHUYCCKUX BCUICCTB IIPOSABIIATH OKHUCIIUTCIBHBIC H/WIIA BOCCTAHOBUTEILHBIE CBOMCTBA C
YUETOM CTENEHEN OKUCIECHUS 3JIEMEHTOB, 00pa3yoIINX UX;

APTYMCHTHUPOBATH CAMHCTBO MUPA BCUICCTB YCTAHOBJICHUEM TeHETUYCCKOM CBI3U MCXKAY HCOPraHMYCCKUMHU U OPraHNYCCKUMH BCIICCTBAMU,
BJIa/IETh XMMHUYECKHUM SI3bIKOM JJIs1 000TaleHHsI CJIOBAPHOIO 3a11aca U pa3BUTHSI PEUH;

XapaKTepu30BaTh CTAHOBJIEHUE HAyYHOU TEOPUHU Ha ITpUMepe OTKphITUs Ileproauueckoro 3akoHa U TEOPUU XUMHUYECKOTO CTPOCHMSI
OpPraHn4Y€CKUX BCIICCTB,

KPUTHYECKH OTHOCUTBHCS K IICEBIOHAYYHONU XMMUYECKOH HH(OpMAIMK, TTOITy4aeMON U3 Pa3HbIX HCTOYHUKOB;

MIOHUMATb [N100aTbHbIE TPOOIEMBI, CTOSIIHIE MIEPE]] YEIOBEUECTBOM (IKOJIOTHYECKHE, SHEPIreTUYECKHE, ChIPbEBBIE), U IIpeIaraTh MyTH UX

peuicHud, B TOM YUCJIC U C TIOMOLIbIO XUMHHU.

2. COJIEP’KAHUE KYPCA XUMHU. BA3OBBII YPOBEHB 10-11 KJIACC,

YYEBHO-TEMATHUYECKHH IIAH -10 kaace

Pa3znen Tema KonnuecTtso KoHTponbHbIX [IpakTnueckux
4acoB pabot pabot
I IIpeamer opranndeckoi
xumun. Teopus cTpoeHust 2

OpraHUYEeCKUX COECIMHEHUN
A.M. byrtneposa

IT YrieBogopoabl U uxX 12 1 1
MIPUPOJTHBIE HCTOYHUKH.

111 Kucnopon- u azorconepxariue 14 1 1
OpPraHUYECKUE COCTMHCHUS

v Opranuydeckasi XuMusi U 6
o01IecTBO

Hroro 34 2 2




10 KITACC.

IIpenmer oprannyeckoii xumun. Teopusi CTpoeHUsI OPraHUYeCKUX COeAMHEHUH
Opranuyeckre BEIIeCTBA: MPUPOIHBIEC, HICKYCCTBEHHBIE U CUHTeTHYeCKHEe. OCOOCHHOCTH COCTaBa U CTPOEHUS OPraHMYECKUX BellecTB. Buranusm
u ero kpax. [lonstue 00 yriaesopopoax.
OCHOBHBIE TIOJIOKEHUS TEOPUN XUMUUECKOTO CTpoeHus1. BaneHTHOCTh. CTpyKTypHBIE (pOpMYITBI — HOJTHBIE U cOKpaiéHHbie. [IpocThie
(onuHapHBIE) U KpaTHbIE (JBOMHBIE U TPOUHBIE) CBA3U. MI30Meprl U n3omepus. BzanMmHoe BiIMsiHEE aTOMOB B MOJIEKYJIE.
Hemoncmpayuu. 11naBnenue, o0yriinBaHue U rTOPEHUE OpraHMYeCKUX BemecTB. Mojenu (1apocTepKHEBbIE 1 00bEMHBIE) MOJIEKYJT
OpPraHUYECKUX COCIUHEHUN pa3HBIX Ki1accoB. OIpeleeHue 3JIEMEHTHOIO COCTaBa OPIraHUYECKUX COEIUHEHHH.
Jlabopamopnvle onvimul. VI3roTOBIEHNE MOAEIEH OPraHNYECKUX COeIMHEHUH.
YrieBoaopoas! U MX NPHPOJIHbIE HCTOYHUKHU

IIpeaenbHble yriieBoaopoabl. AjkaHbl. ['oMosiorudeckuii psaa u ero oodmas ¢popmysna ajkaHoB.. CTpyKTypHas uzomepus (M30Mepust
yriiepoaHou nenu). Llukinoankansl AnkuibHble pagukanbl. Homenkiarypa ankaHoB. @U3HMUECKUE U XMMUYECKUE CBOMCTBA aJIKaHOB!
rOpeHue, peaKklMi 3aMelleHUs(raJIorTeHUPOBAHUS ), pEAKIUsI U30MEPHU3ALIUN, PEaKLMs PAa3JIOKEHUsI METaHa, peaKLUs 1eTuIpUPOBAHUS
STaHa.

HenpeneabHnbie yriesoaopoabl. AjkeHnsbl. [ 'oMonorndyeckuid psjg ankeHoB. OtuineH. Homenknarypa. CTpykTypHas u
MPOCTpPaHCTBEHHAs (reomeTpruueckas) usoMepus. IIpoMbIlIeHHOE MOTyUYeHUE ATKEHOB: KPEKUHT U JIETUIPUPOBAHUE AJIKAHOB.
JlabopaTopHOe MoyrydeHHe STUJICHA - peakIysl AeruapaTanyy 3TaHosa. Peakiiuu npucoeIMHeHus: TUipaTalus, THAporaJjoreHupoBaHue,
rajioreHupoBanue, nonnumepusanus. [IpaBuno MapkoBaukoBa. Okucienue ajnkeHoB. KauecTBeHHbIE peaKlIMy Ha HEIpeeIbHbIE
YIJIEBOAOPO/IBI.

Aaxkanuenbl. Kayyyku. Conpspk€HHble ajkagueHbl: OyTtaaueH - 1,3, nzonpen. Homenknarypa. CriocoObl HOTydyeHUs alKaJIueHOB.
Peakuus JleGeneBa. Peakuuu npucoennHeHus aakaaueHoB. Kayuyku: HaTypajdbHbIA, CHHTETHYECKUH (OyTaAueHOBBIN, U30IIPEHOBBIN)..
Bynkanuzanus kayuyka. Pesuna. D00HUT.

Auaxkunbl. 'omonornueckuii psa. Homenkinarypa u nzomepus. [lonmydyeHue u npumMeHeHne aneTuiieHa. XUMHAYECKUE CBOMCTBa
alleTWIEHA: TOpEeHUe, peaKkluu MPUCOEeTUHEHNS — THAPOTaIoreHupoOBaHue, raJlIoreHupoBaHue, ruaparanus (peakuus Kyueposa).
Bunuixnopui, oJauXJI0pBUHUIL.

Apensbl. benson: ero crpoenue, HeKOTOpble (PU3NYESCKUE U XUMHUYECKHE CBOKCTBA (TOpEHUE, peaKIIMi 3aMeIeHUs —
raJJor€HUPOBAHNUE, HUTPOBAHUE ), IIOJIyYEHUE U IPUMEHEHNUE. DKCTPaKIHsl.

Hed1b 1 cnoco0bl eé nepepadorku. [lonyTHbiil HePTAHOM ra3, ero cocraB u Gppakuuu (ra3oBblil OEH3UH, MpONaH-0yTaHOBasi, CyXOii ras).
HedTs, e€ coctaB u nepepaboTka (neperonka, Kpekur, pudopmunr). Heprenpoaykrsl. OkTaHOBOE YMCIIO OCH3HMHA.

KamenHnblii yroJib u ero nepepadorka. lckonaemslii yroib: aHTpaluT, KaMeHHbIH, Oypblil. KokcoBanue kameHnHoro yris. KokcoBslii ras,
aMMMavHas BOJIa, KAMEHHOYTOJIbHAsI CMOJIa, KOKc. ['a3udukanus 1 KaTaauTH4eckoe ruipupoBaHie KAMEHHOTO YIJIsL.
Hemoncmpayuu.



e [‘openue mMerana, 3TaHa, allCTUIICHA.
e OTHOIICHUE METaHa, ITUICHA, alleTUIICHA U OCH30J1a K pacTBOpaM IepMaHTraHaTa Kallusi 1 OpOMHO# BojIe.
e [lonydyeHnue 3TUJICHA peaKUUel qeruapaTaluy 3TaHOJA U alleTUIICHA THAPOIN30M KapOuaa KaabIys.
e Pazioxenue KaydyKa Ipyu Harp€BaHWH, UCIILITAHUC ITPOAYKTOB PA3JIOKCHHA Ha HCIIPCACIBbHOCTD.
o Komnekuus «Hedth 1 HePTenpoayKThDy, « KaMEeHHBIN yTroyib U IPOAYKTHI €ro nepepadoTKny, «Kaydaykm.
Jlabopamophwvie onvimol
e (OOnapyxeHue IPOYKTOB TOPEHUS CBEUH.
e lccnenoBaHue CBOMCTB Kay4yKOB.
Kucsopoa- u a3oTcoaep:kaiiue opraHudecKkne coeTuHeHnsl

OaHoaTtoMHbIe cnUpPThI. PyHKIIMOHAIBHAS THAPOKCHIIBbHAS rpynma. [ oMonorndeckui psag npeaeyibHbIX OJJHOATOMHBIX CIIUPTOB.
Homenknatypa. M3oMepus 1ojiokeHus: GyHKIIMOHaIbHOM rpynnbl. BogopoaHas cBsi3b. XMMHUUECKHE CBOMCTBA CIIUPTOB. AJIberHIHAS
rpynna. Peakius stepudukanmuu, cinoxssie 3pupsl. [Ipumenenne cnuprtos. [leiicTBUEe METHUII0OBOTO M 3TUJIOBOI'O CHUPTOB HAa OPraHu3M
YeJIOBEKa.

MHoroaroMHble CIUPTHI. DTUICHIJIMKOJIb KaK IPEJICTaBUTENb JBYXaTOMHBIX CIIMPTOB U IVIMIEPUH KaK MPEICTABUTEIb
TpEXaTOMHBIX clIUPTOB. KauecTBeHHas peakliysi HA MHOIOaTOMHbBIE CIUPTHI, UX CBOMCTBA, MOJlyueHue U npuMmeHenue. [lonsarue o6
aHTU(dpH3axX.

®eHnoJ1. CTpoeHue, MojrydeHue, CBOMCTBa U npuMeHeHne (peHosia. KauectBeHHble peakiinu Ha peHos1. B3auMHoe BiIMsiHUE aTOMOB B
MoJieKyJie eHoa.

AJbaeruabl 1 KeToHbl. PopManpaerug U alleTAIBACTU KaK IPEACTABUTENN AJIBJICTUI0B, COCTAB UX MOJIEKYyJ1. @yHKIMOHAIbHAS
kapOoHubHas rpynmna. KauectBeHHble peakiiny Ha anpaeruasl. CBOMCTBa, NOJIydeHUEe U npuMeHenne popmanpaeruaa. [loustue o
KE€TOHAaX Ha MPUMEpPE aleToHaA.

Kap0oHoBbIe KHCaA0THI. ['OMOIOrnYeckuil psa npeieabHbIX OJHOOCHOBHBIX KapOOHOBBIX KMCIIOT. XUMHUYECKHUE CBOMCTBA
KapOOHOBBIX KUCIJIOT. [losydyeHue u npuMeHeHne MypaBbUHON U YKCYCHOM KHUCJIOT.

Caoxubie 3¢upsbl. 2Kupbl. CriocoObl NOTyYEHUsI 1 XUMHUUYECKHE CBOMCTBA CI0XKHBIX 3(pupoB. CTpoeHue kupoB. KuciorHeiii u
MIEJIOYHON TUAPOIIU3 )KUPOB. Mbuta. [ mapupoBaHue )KUpPOB.

Yraesoabl. YrieBoibl. MoHocaxapuasl. [moko3a kak anpaerugocnupt. CopOut. MonoyHOKHCIIOE U CIIUPTOBOE OpoxkeHne. POoTOCUHTE3.
Hucaxapunasl. Caxaposa, [lonmucaxapuapl: kpaxmad, HETI0I03a.

AMuHbl. AMUHOrpynna. AMuHBI IIpeJieJIbHbIE U apomaTtnudeckue. AHWIMH. [lonydyenne amuHoB. Peaknys 3uHnHA. XMHUYECKUE CBOMCTBA
Y IPUMEHEHUE aMUHOB.

AMMHOKHCI0THI. AMHUHOKHUCIIOTBI, COCTaB UX MOJIEKYJ M CBOMCTBA Kak aM(OTEPHBIX OPraHUYECKUX COeAMHEHUHN. [ THIIMH Kak
MPEACTABUATEINb AMUHOKUCIIOT. [loirydenne nonunenTuaoB peakuuei noJdukouaeHcanuu. [lonsaTue o nenTuaHou CBA3H.



Beaku. CtpoeHre MoOJIeKy1 OCIKOB: IEpBUYHAS, BTOPHUYHAS U TPETUYHAS CTPYKTYphl. KauecTBeHHBIE peakiuu Ha O6enku. ['uaponus,
JIeHATypamus ¥ OMOJIOrnIecKue GyHKIINU OSIIKOB.

I'eHeTn4yeckasi CBSI3b MeKIY KJIACCAMU OPTraHUYECKHX COeTUHeHHIi. [IoHsATHe 0 TECHETHYECKON CBSI3U MEXKTy KJIaCCaMU YTIIEBOJOPOIOB,
KHUCJIOPOJI- U a30TCOJICPKAITUX COCTMHEHUH. MIuTFocTpanuy reHeTHYecKoi CBsI3M Ha IPHUMEPE OPTraHUYSCKUX COSTMHEHHH Pa3IMYHBIX KJIACCOB,
COJIepIKaIlUX JBa aToOMa yriepoa.

HHemoncmpayuu.

e [lonmydyeHue anbaerui0B OKUCICHUEM CIIUPTOB.

e KauecTBeHHas peaklysi HA MHOTOATOMHBIE CIIUPTBHI.
3aBHCUMOCTb PpaCTBOPUMOCTH (PpeHoJ1a B BOJIE OT TeMIIEpaTyphl.

e BsaumoneiicTBue ¢ OpoMHON BoaoM U xjopuom xkeie3a (III) kak kauecTBeHHBIC peakuu Ha PeHOT.

e Peaknus cepeOpsiHOro 3epKajia ¥ CO CBEXKENOIyUeHHbIM ruipokcuaoM meau (II) mpu HarpeBaHuM Kak KaueCTBEHHbIE peaKLIMU Ha
aJIbJICTU/IBI.

e (OO0pa3ubl MypaBbUHON, YKCYCHOM, AJIbBMUTUHOBON U CTE€APUHOBOM KUCJIOT U UX PACTBOPHUMOCTH B BOJIE.

e (CBoiicTBa IVTIOKO3bI KaK ajdbJeruja U Kak MHOIOAaTOMHOI'O CIIUPTA B peakuusax ¢ ruapokcugom meau (II).

e Hnentudukamus kpaxmana.

e KauecTBeHHbIE peaKIIMU Ha OEJIKU.

Jlabopamopnwsie onvimawl

e (CpaBHEHHME CKOPOCTHU MCIIAPEHUS BOJbI U 3TAHOJA.
e PacTtBOpUMOCTH IIMIIEpHUHA B BOJIE.
e XHWMHUYECKHE CBOMCTBA YKCYCHOU KUCIOTHI.
e OrmpeneneHue HENPEIEITHLHOCTH PACTUTEIHLHOTO Maca.
o Hpentudwukanus kpaxmajia B HEKOTOPBIX MPOTYKTOB MTUTAHUS.
e H3rorosieHue KpaxMaJIbHOTO KJIEUCTEpA.
e HM3sroromieHue Mojiesieil MOJIEKYJI aMHUHOB.
e H3rorosiieHue MOJIEIIM MOJIEKYJIBI TJIALIMHA.
Ipaxmuuecxas paboma 1. Unentudukaius OpraHM4ecKuX COeTUHCHHIA.



Opranunyeckasi XMMHs M 001I1€CTBO

buorexnoJsiorus. /[pepHeiire 1 COBpeMeHHbIE OMOTEXHOJIOTUH. BaxkHelne HarpaBieHusl OMOTEXHOJIOTHUU: TeHHas
(reneTuueckas) v KJieTouHast H”H>xkeHepus. KiionupoBaunue.
IMonumepsl. Knaccuduxanus noaumepon. IcKycCTBEHHBIE TOJIUMEPHI: LEIUTYJIOU, alleTaTHbIN 1K, BUCKO3a, LeI0o¢aH.
ITnactmaccel. BosokHa.
CunTeTHuyeckue nojumepsbl. [lonumepusanys 1 MOJIMKOHACHCALIUS KaK CIIOCOOBI MOIY4YeHUS MOJIMMepoB. CUHTETHYECKHE KayqyKH.
[Tonuctupo:n, TedI0H U MOTUBUHIIIXJIOPH] KaK MpeIcTaBUTeNH rmactMacc. CHHTETUYECKHE BOJIOKHA: KalpOH, HEHJIOH, KeBJap, JIABCaH.

[emoncmpayuu.

e KoJutekius Kay4dyKoB, INIACTMACC, CHHTETUYECKUX BOJIOKOH U U3JICJIUN U3 HUX.

e depMeHTATUBHOE Pa3IOKEHHUE TEPOKCHUIA BOJOPOIa C MOMOIIBIO KaTajla3bl CBEKEHATEPTHIX MOPKOBH WIIM KapTodeIs.
Jlabopamophwsie onvimul
O3HaKOMJIEHHE C KOJUIEKLIUSIMHU Kay4yKOB, IJIaCTMAaCC U BOJIOKOH.
Ipaxmuueckas paboma 2. Pacrio3HaBaHU€e IIAaCTMACC U BOJIOKOH.

YUYEBHO-TEMATHYECKHWH IJIAH - 11 knace.

Pa3znen Tema KonnuecTBo yacos KoHTposbHBIX padoT ITpakTHyeckux paboT
I CrpoeHue BeliecTs 9
II XHWMHYECKUE PEAKIUN 12 1 1
111 BemecTBa u ux CBOMCTBA 9 1 1
IV XUMHsI U COBPEMEHHOE 00IIECTBO 4
Hroro 34 2 2
11 KUIIACC

CTtpoeHue BelecTB

OcHoBHbIE cBe/leHUs] 0 cTpoeHuM aTtoMa. CTpoeHue aToMa: cocTaB sipa (HYKJIOHBI) U 31eKTpoHHas obonouka. [lonstre 06 n3oronax. [loustue
0 XMMHUYECKOM IJIEMEHTE KaK COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsJIOM SIpa.



Ilepuoguyeckasi cHCTEMA XUMHYECKHUX 3JIeMEHTOB M Y4eHHe 0 cTpoeHnu aToMa. Ousndeckuii cMbIc npuHaTor B Tadbsmie J[.M. MenaeneeBa
CUMBOJIMKH: MTOPSIIKOBOIO HOMEpa 3JIEMEeHTa, HoMepa Mepruoia u HoMmepa rpynisl. [IoHsTHe 0 BaJleHTHBIX 35ieKTpoHax. OToOpakeHne CTpOSHUS
AIEKTPOHHBIX 000JI0YEK AaTOMOB XMMHUYECKUX 3JIEMEHTOB C TIOMOIIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-Tpaduueckux GopMyil. 3aKOHOMEPHbIE H3MEHEHUS
CBOMCTB 2JIEMEHTOB B IIEPHOJIAX U IPYIIAX IEPUOJIUUECKON CUCTEMBI KaK CIIECTBUE UX AIIEKTPOHHOI'O CTPOEHHUS. DIEKTPOHHBIE CEMENCTBA
XUMHUYECKUX IJIEMEHTOB.

CraHoB/IeHHE U Pa3BUTHE NIEPHOAUYECKOI0 3aKOHA U TEOPUM XMMHUYECKOro cTpoeHus . [Ipeanochliku OTKPBITHS IEPHUOJUYECKOTO 3aKOHA U
TEOPUHU XUMHUYECKOTO CTPOEHUSI OPTaHUYECKUX COETMHEHHI. POJIb IMYHOCTH B UCTOPUM XUMUU. 3HAUYECHUE TPAKTUKU B CTAHOBJICHUU U Pa3BUTUHU
XUMHUYECKON TEOPUHU.

HNonnas xumuyeckasi CBsi3b 1 HOHHAsI KpUCTaJinyeckas pemérka. Karuonsl u annonsl. [loHsTre 00 HOHHONW XUMUYECKOM CBS3H.
®u3nYeCKUe CBOKCTBA BEILIECTB, UMEIOIIUX HOHHYIO KPUCTAJUIMYECKYIO PEIIETKY.

KoBanenTnasi xumudeckasi cBsi3b. [loHSITHE 0 KOBaJIGHTHOM CBS3U. DJIEKTPOOTPHUIIATENHLHOCTD. HemomsipHas u nosisipHasi KOBaJIEHTHAs CBSI3b.
KpatHocTs kKOBasieHTHOM CBsI3U. Mexanu3M 00pa3oBaHMs KOBAJCHTHBIX CBI3€W: OOMEHHBIN U IOHOPHO-aKIENTOPHBIN. [1osIpHOCTE MOJIEKYIT KaK
CJIEACTBUE MOJIAPHOCTH CBS3U U TEOMETPUN MOJIEKYJIbl. DU3HYECKHE CBOMCTBA, HMEIOIIMX ATOMHYIO UJIM MOJIEKYJISIPHYIO KPUCTAJUTMYECKYIO PEIIETKY.

Merannuyeckasi XuMru4ecKasi CBs3b. [[oHATHE 0 METAINTMYECKOMN CBSI3H M METAJUIMYECKOM KPUCTAINIMYECKON peméTke. duznueckrne cBOMCTBA
METAJIJIOB, 00YCIIOBJICHHBIC UX KPUCTALTUICCKUM cTpoeHueM. [Ipumenenue MmetauioB. YEpHbie U IBETHBIE MeTasuTbl. CIUIaBHL.

Bopopoanasi xummnyeckasi CBsizb. MexXMOJIEKyJIIpHAsi 1 BHYTPUMOJICKYJISipHAsi BOAOPOIHAS CBA3b. 3HAUCHUE BOJOPOJAHBIX CBSA3EH B IPUPOJIE.

Hoaumepsl. [lonydeHne moaMMepoB peakUsIMHU NOJIMMEPU3AIIMN U TTOJTUKOHICHCAMU. BaxkHene npe1cTaBuTeNy miacTMace U BOJIOKOH, UX
MOJy4YE€HHUE, CBOMCTBA U TpUMEHeHUE. [IoHATHE O HEOPraHWYECKUX MOJIMMEPaX U UX MPEICTABUTEIH.

JAucnepcuble cucremsl. [loHsTHe 0 nUcTiepcHOM (a3e u TUCTIEPCHOI cpefie. ATperaTHOe COCTOsTHUE U pa3Mep dacTull (pa3bl Kak OCHOBA JJIS
KJIacCU(pUKALUU AUCTIEPCHBIX cUCTeM. [ pyOouciepCHBIE CUCTEMBI — AMYJIBCHH, CYCIIEH3HH U a3PO30JIH, UX MPEICTaBUTENU. TOHKOAUCTIEPCHBIE
CUCTEMBI -30JI1 U I'eJd, UX IpeAcTaBUTENH. IIoHATHS O CUHEP3KCE U KOATYJISALUU.

JHemoncmpayuu

e [lepuoauueckas cucrema xumuueckux 3nemeHToB .. MenneneeBa B pa3nuyHbIX popmax.

e Mopenu HOHHOM KPUCTAIUIMYECKON PEIIETKH Ha PUMEPE XJIOPUIA HATPUS.

e  MuHepanbl ¢ HOHHON KPUCTAININYECKON PEIIETKON: KaIbIUT, IajauT.

e  Mogenu MONEKYISIPHON KPUCTAJUIMYECKON PENIETKH HA TPUMEPE «CYXOTo JIbJay WX HUO0JIa U ATOMHOW KPUCTAJUIMYECKOU PEIIETKU HA IPUMEPE

anmMasa, rpaduTa UM KBapiia.

e Moaens MomnsipHOTO 00BEMA ra3a.

e Mojenu KpUCTAUTUYECKUX PEMIETOK HEKOTOPBIX METAJIOB.

e Komnekiuu o0pa3ioB pa3IuyHbIX JUCTIEPCHBIX CHCTEM.

e (CuHepe3ucC U KoaryJsiusl.



JlabopamopHhwsie onvimawl
e KoHCTpyHMpOBaHHE MOJEINA METATUIMYECKON XUMHYECKOMN CBSA3H.
e [lomydeHue KOJUIOMIHOTO pacTBOpa KypHUHOTro OeJiKa, UCCIIeJOBAaHNE €r0 CBOMCTB C MOMOIIBIO JIA3€PHOM YKAa3KU U IIPOBEACHHE
€ro JeHaTypaluu.
e [lomydeHne sMyIbCUU PAaCTUTEIIFHOTO Macila M HAOII0ACHHUE 3a €€ PACCIIOCHUEM.
e [lonydyeHue CycneH3UH U3BECTKOBOI'O MOJIOKA U HAOIrOIeHUE 3a €€ CeIMMEHTAaIIUEH.
XuMHUYeCKHe peaKkinuu

Knaccudukanusi XuMu4ecknx peakuuii. Mizomepuzanus kak peakius, mpoTekaromas 6e3 n3MeHeHHsI CocTaBa BelecTBa. AJUIOTPONHs U e€
npuunHbl. Knaccudukanus peakiuii no pa3jamyHbIM OCHOBAHUSM: YUCIY U COCTaBY PEareéHTOB U MPOIYKTOB, 110 TEIIOBOMY 3 deKTy.
TepMoxuMuueckne ypaBHEHUS PEAKLIMM.

CxopocTh XMMHYECKHX peaknuil. DakTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMUYECKHUX PEAKLMI: IPUPOAA PEarnpyolnX BEIIECTB,
TEMIIEPATypa, IUIOIIAlb COIPUKOCHOBEHUS PEarupyroluX BEIECTB, UX KOHLIEHTpalys, Hajnuuue Karanusatopa. [lonsatue o karanuze. DepmMeHTHI Kak
Ouosiornyeckue KatanuzaTopbl. UHrMOUTOPHI peakiuii U UX 3HaueHHe.

O0paTuMocTh XUMHYECKHX peakuuii. XuMH4YecKkoe paBHOBecHe H c1oco0bl ero cMeneHust. [Tonarue 06 oOpaTuMBbIX peakusax 1
xuMudeckoM paBHoBecuu. [Ipunuun Jle Illarense u criocoOb! cMeleHnss XMMUYeCKoro paBHoBecus. O0Ias XapakTepuCTHKa Peakliui CUHTE3a
aMMHaKa 1 paCCMOTPEHHE YCJIOBUI CMEILIEHUsI PaBHOBECHS STOW PEaKI[MH Ha TPOU3BO/ICTBE.

I'mapoaus. OOpaTuMblil 1 HEOOpaTUMBIN THIPOAN3. 'naponus conei u ero tumsl. [loHsATHE 00 SHEPreTHYeCKOM 0OMEHE B KJIETKE U POJIH
TUAPOJIA3a B HEM.

OKHCINTEJIBbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. CTeNeHb OKUCIIEHUS U €€ onpeielieHne 1o (popMynaM OpraHu4eCKUX U HEOPTraHUYECKUX
BeniecTB. OKUCIUTENN U BoccTaHOBUTENU. [loHsATHE O Mpolieccax OKUCIeHUs U BocCTaHOBJIeHHs. CocTaBleHNEe YpaBHEHUM XUMHUYECKON peakInii Ha
OCHOBE METOIa WIEKTPOHHOTO OaaHca.

DJIEKTPOJIM3 PaciiaBoB U pacTBOpoB. [IpakTyeckoe npuMeHeHUe J1eKTPOIN3a. XapaKTEePUCTUKA IEKTPOJIN3a KaK OKHCIUTENIbHO-
BOCCT@HOBUTEJIBHOTO Iporiecca. OCOOEHHOCTH 2IEKTPOIIN3a, IPOTEKAIOIIEr0 B paCTBOPAx 3JEKTposnToB. [loaydeHune ranoreHoB, BO1opoa,
KHCIIOpPO/1a, IIEJIOYHBIX METAJUIOB U ILIEJI0YeH, a TaK)Ke aIFOMUHHUS JIEKTPOJIMN30M PACIIJIaBOB M PACTBOPOB COEAMHEHUMN ATHX 351eMeHTOB. [loHsTHE O
rajibBaHOIUIACTUKE, TaJIbBAHOCTET MU, paUHUPOBAHUY IIBETHBIX METAJUIOB.

HHemoncmpayuu
e PacTBOpeHHE CEpHON KUCIOTHI U aMMHAYHOM CETUTPHI U (PUKCcaAlMs TETJIOBBIX SIBICHUM JJIsI 3TUX MPOLIECCOB.
e BizaumogeiicTBue COJISTHON, CEPHOI U YKCYCHOM KHCJIOT OJJMHAKOBOM KOHLIEHTPALUHU C OJIMHAKOBBIMHU KyCOUYKaMH (TpaHyJamMu)
LIMHKA U B3aMMO/ICHCTBUE OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJIOB (MarHusi, IIMHKa, JKeje3a) C COJSTHOM KHUCIOTON KaK MpUMep
3aBUCHUMOCTH CKOPOCTH XUMHYECKON PEAKIIUU OT NPUPOABI pEarupyroIINX BEIIECTB.



e BizaumogeiicTBue pacTBOPOB THOCYJIb(aTa HATPUS PA3HON KOHLIEHTPALIMU U TEMIIEPAaTypPbl C pACTBOPOM CEPHOI KHUCIOTHI.
e MoaenupoBaHUE «KUIISIIETO CIOSD).
e lcrnonbp30BaHHWE HEOPTaHUYECKUX KAaTaJIN3aTOPOB (COJISH )kele3a, Hoanuaa Kajiusl) U MPUPOIHBIX OOBEKTOB, COIEPIKAIIMX KaTaaa3y
(cbIpoe msCcOo, KapTodeb), s pa3JIoKEHUs IEpOKCHAa BOAOPOA.
e BizaumogeiicTBHe IMHKA C COJISTHON KHCJIOTOU M COJITHOW KUCJIOTHI C HUTPATOM cepedpa Kak MPUMEPbl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHON pEeaKkIui U peaknu oOMeHa.
e KoHcTpyHpoBaHHE MOJEIHN IIEKTPOIN3EPA.
e BuneopparMeHT 0 HPOMBIIUIEHHON YCTAaHOBKE JJIsI TIOJIyYEHUS aJIFOMUHUS.
Jlabopamopnwvie onvimol
e lnmocTpauus npaBuia beprosuie Ha NpakTUKE: IPOBEACHUE peaKMi ¢ 00pa30BaHMEM OCaJiKa, ra3a U BOJbI.
e ['eTeporeHHBIN KaTajau3 Ha IPUMEPE Pa3I0KEHUs IIEPOKCHIA BOJIOPOJA B IPUCYTCTBUM JUOKCHIA MapraHLa.
e (CwMenieHue paBHOBECHUS B CUCTEME Fe’*+ 3CNS™ «—— Fe(CNS);
e lcnbelTaHMEe MHAUKATOPAMU CPEIBI pACTBOPOB COJIEH pa3JIMYHBIX THUIIOB.
e  OKHCIUTEIbHO-BOCCTAHOBUTEJIbHAS PEAKIIUs U PeaKIysi OOMeHa Ha MpUMepe B3auMOJEeNCTBUS pacTBOPOB cyiibpara meau (II) c
JKEJI€30M U PaCTBOPOM ILEIOYH.
Ilpakmuueckas paboma 1. PemeHune s3KkCiepuMEHTAIBHBIX 3a7a4 10 TeMe « XUMMHUUYecKas peaKiush)
BemecrBa 1 ux cBoiicTBa

Merasnbl. @u3znyeckue CBOWCTBAa METAJIIOB KaK (QYHKIUS UX CTpoeHUs. [leieHne MeTaioB Ha TPYMIbl B TEXHUKE. XUMHUYECKHE CBOMCTBA
METAaJUIOB U AJIEKTPOJIUTUUECKHUN sl HanpskeHul. [loHsTHE 0 MeTamuioTepMun (ATFOMUHOTEPMHUSI, MATHUETEPMUS U IP. ).
Hemeranabl. Hemerannel kak okucaurend. Hemeramibsl Kak BOCCTAHOBUTENH. Pl 3€KTpOOTPUIIATEILHOCTH.
Heopranuueckue u opranndeckue KUca0Thbl. KUCIOTHI B CBET€ aTOMHO-MOJIEKYJISIpHOTO yueHus. KucioTel B cBeTe mpoToHHOM Teopun. OOmue
XHMHYECKHE CBOMCTBA KUCIIOT.
Heopranuveckue u opranudeckue ocHoBanusi. OCHOBaHHS B CBETE aTOMHO-MOJIEKYJISIPHOTO yueHHUsl. OCHOBAHUS B CBETE AJIEKTPOITUTUUECKOMN
nucconuanuu. OCHOBaHUS B CBETE MPOTOHHOM TEOPUU. XUMHUECKUE CBOMCTBA OPraHUYECKUX U HEOPTraHMUYECKUX OCHOBAHUM.
Heoprannueckue u oprannyeckue amgorepusnie coequHeHus. Heopranmueckue ampoTepHble coeTMHEHUs (OKCUIBI U TUAPOKCUBI ), UX
CBOICTBA U ToNyuyeHue. AMQOTEpHBIE OPTaHUYECKUE COSAMHEHHS Ha TPUMEPEe aMUHOKHUCITOT. [lenTu bl v menTHaHas CBS3b.
Coumn. Knaccuduxarus comneit. JKéctkocTsh Bobl U ciocoObl €€ yerpaneHus. [lepexos kapOonara B TuapokapOooHaT u oopatHo. Oo1mue
XHUMHUYECKHE CBOMCTBA COJIEH.
JHemoncmpayuu
e Komrekust MeTaJIoB.



10 kaacce

Konnexknus HemeTaioB.

B3aunmoneiicTBue KOHIIEHTPUPOBAHHOMN a30THOM KUCIJIOTHI C MEJIbIO.

Bcenpika TepMUTHOM CMECH.

Bcenpika u€pHoro nopoxa.

BriTecHeHHE TaJIOT€HOB U3 paCTBOPOB APYTUMH TaJIOT€HAMM.

BzaumopeiicTBue mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHUCJIOTHI U aMMHAaKa («IbIM 0€3 OTHSI»)
[Tonmyuenne amMmmMuaka ¥ U3y4eHHUE €ro CBOMCTB.

Paznuunbie ciniydyan B3aUMOJEHMCTBUSL PACTBOPOB COJICH ATFOMUHMUS CO IIETOUYBIO.

ITonydyenne KECTKON BOJIBI U YCTPAHEHUE €€ )KECTKOCTH.

Jlabopamophwvie onvimol

[TonydyeHnue HEPaCTBOPUMOTO TUIPOKCUIA U €T0 B3aUMOJICHCTBHIE C KUCTIOTOM.

HccnenoBanne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHON M YKCYCHOM KHCIIOT KaleJIbHBIM METOAOM IPU UX pa30aBiICHUH BOJOM.
[Tonmy4yenne ampOTEpHOTO THAPOKCHAA U U3YIECHUE €TO CBOWCTB.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIUil 110 ONPEAETICHUIO COCTaBa COJIH.

IIpakmuyeckasn paboma 2. PemieHne 3KkCIepUMEHTAIBHBIX 3a4a4 110 TeMe «BelecTBa 1 ux CBOMCTBa».

XuMHA ¥ COBpeMeHHOe 0011eCTBO

XuMH4YecKasa TeXHOJOIHS. HpOI/I3BOIlCTBO aMMHAaKa M MeTaHoJa. [JoHaTHe 0 XUMHUYECKON TEXHOJOTUH. XUMHUYECKHUE pCaKknuny, Jexamue B

OCHOBC IIPOU3BOACTBA aMMHUAKa U METAHOJIA. O61ua;1 KJ'IaCCI/I(l)I/IKaI_II/IOHHaH XapaKTCPUCTHUKA peaKI_II/Iﬁ CHUHTE3a B IIPOU3BOJACTBC 3TUX ITPOAYKTOB.
Haquble MMPUHIMUIIBIL, JICI)KAIIUC B OCHOBC MMPOU3BOJACTBA aMMHAKA U MECTAaHOJIA. CpaBHeHI/Ie OTUX MMPOU3BOACTB.

XuMuuyeckasi F[paMOTHOCTh KaK KOMIIOHEHT 0011eil KyJbTYypbl YejioBeKka. MapKkupoBKa yIIaKOBOUHBIX MAaTE€PUANIOB, 3JIEKTPOHUKU U OBITOBON

TEXHHUKH, IPOAYKTOB IIUTAHUS, STUKETOK I10 YXOy 32 OAEKIOM.
JHemoncmpayuu

Mopaenb NpOMBIIITIEHHON YCTAHOBKH MOJYYEHUs CEPHON KUCIIOTBHI.
Mopaenrs KOJIOHHEI CHHTE3a aMMHAaKa.
BuneogparMeHTsI U Claiiibl O CTENEHH SKOJIOTHYECKOM YMCTOTHI TOBapa.

Jlabopamophwvie onvimol

I/IsyquHe MapKUpPOBOK pa3IMYHBIX BUJIOB ITPOMBIINIJICHHBIX U ITPONU3BOACTBCHHBIX TOBAPOB.




Pa3pennl

Conep:xkanue

IpakTnyeckue padoThl

IIpeamer oprannyeckoi
xumuu. Teopusi ctpoeHus
OpPraHuYecKux
coenuHenuii A.M.
BytiepoBa (2 4)

Opranuueckue BenlecTBa: MpUPOIHbIE, UCKYCCTBEHHBIE U CUHTeTHYecKrue. OCOOeHHOCTH
cocTaBa M CTPOCHUS OpraHuvYecKuX BeuecTB. Butamusm u ero kpax. [lonstue 06
yIJIEBOAOPOIAX.

OCHOBHBIE TTOJIOKEHUS] TEOpUH CTpoeHUs1. BaenTHOCTh. CTpYKTYypHBIE (GOPMYJIIBI —
MOJTHBIE U cOoKpateHHbie. [IpocTrie (onqmHapHbIe) U KpaTHBIE (ABOMHBIE U TPOWHBIC)

cBs3u. M3omepsrl 1 n3omepus. B3auMHoe BiusiHHE aTOMOB B MOJIEKYJIE.




Tema 2. Yri1eBo0poabl M X NPUPOAHbIE HCTOYHUKH. (12 1)

I"'oMonornyeckuii psa aJkaHoB H ero oomas gpopmyia. L{ukioankaHsl.
CrpykTypHas u3oMepus yriepoaHou nuenu. Paaukan. AJKUIIbHbIE paJdKalIbl.
HomeHnkiatypa ankaHOB. XMMHUUYECKHUE CBOMCTBA aJIKAHOB: TOPEHUE, PEAKIIUUA
3aMelIeHus(TaJIOTeHUPOBAHMS ), PEAKIIUS PA3JIOKCHUS METaHa, PEaKIIUs
neruapupoBanus sTaHa. CTpyKTypHast u3oMepust aakeHoB. [IpombineHHoe
MOJIyYeHHUE AJIKEHOB: KPEKUHT U JEeTHUIPUPOBaHUE aIkaHOB. Peakuus
JIeruapaTaluy 3TaHoJIa Kak JabopaTopHbIN crioco0 nojydeHus 3TuieHa. Peakuuu
MPUCOCIUHEHHUS: TUAPATALNS, THIPOTAIOTEHUPOBaHHE, TaJIOTEHUPOBAaHUE,
nonumepuzanus. [Ipasusno MapkoBuukoBa. OkuciieHnue aikeHoB. KauecTBeHHbIE
peaKkluy Ha HeTlpeJeNIbHbIC YTIIeBOAopoabl. ConpsukEHHBIC TUEHBI, UX
HOMeHKJIaTypa. byraguen-1,3, nzonpen. Peakunu npucoenHeHUs alIKagJueHOB.
Kayuyku: HaTypanbHbIN, CHHTETUYECKHH (0yTaAleHOBBIH, H30IIPEHOBBIH). Peakuins
Jlebenera. Bynkanuzamnus kayayka. Peauna. D06ouut. O011as XxapakTeprucTuka
romoJioruyeckoro psga. Criocods 00pa3oBaHus HA3BAHUM AIKUHOB. XUMHUYECKUE
CBOICTBa alleTUJICHA: TOPEHHE, PEAKIIUHU PUCOCTUHEHHS — THAPOTaIOr€HUPOBAHKE,
rajJloreHupoBaHue, rujparanus (peakuus Kyueposa), ero nosyueHue u NpuMeHeHHUE.
Bununxmnopua u ero nmoymmepu3aius B MOJMXJIOPBUHIII. BEH301 KaK mpeIcTaBuTeNb
apOMAaTHYECKHUX YTIIeBO0po0B. CTpOCHHE MOJIEKYJIBI O€H30I1a, €ro PU3nIecKue
cBoiicTBa. CriocoObl MOTyYEHUS U XMMUYECKHE CBOMCTBA O€H30J1a: TOpeHHe, PeaKLuu
3aMelleHus — raJoreHnpoBaHue, HuTpoBaHue. [lonyueHue u npumeHenue OeH3o7a.
Cocras npupoaHoro rasza. Ero Haxoxaenue B npupose. IIpenMyiiectsa npupoaHoro rasa
KaK TOIIMBA. XMMHUYECKas mepepaboTka MPUPOTHOTO Ta3a: KOHBepcus, muponn3. CHHTE3-
ra3 u ero npumenenue. [lonyrHeie rassl, ux coctas. [lepepaboTka momyTHoro rasa Ha
¢dpakuuu: cyxoii ra3, nponaH-0yTaHOBasi CMeCh, Ta30BbIi OCH3MH.

CocraB HedTH U e€ nepepaboTKa: MeperoHka, KpekuHr, pudopmunr. Hedrenpoaykrsr u
ux noinydyenue. [ToHsTre 00 OKTaHOBOM YHcIie. XUMHUECKUE CITOCOOBI MTOBBIIICHUS
KadyecTBa OeH3nHa. KokcoBaHMe KaMEHHOTO YIJISl M €r0 MPOIYKThI: KOKCOBBIN T'a3,
aMMUayYHas BOJa, KAMEHHOYTOJNIbHAsI CMOJIa, KOKC. [a3uukanust KAMEHHOTO YTJIS.

TectupoBanue, penieHue 3a7a4 1 BHIIIOJIHEHNE YITPAXKHEHUN IO TeMe




Kucnopoga- 1 asotcogepralime opraHuueckme coeguHeHms (14 y)

OyHKUMOHAJIBHAS THUAPOKCUWIIBHASA Tpynma. ['omosorudeckuil psan npeaeabHbIX
OJTHOATOMHBIX crUpTOB. HM3omepuss mnonoxkeHuss (QYHKIUOHAJIBHONW T'PYMIIHI.
BonoponHasi cBsizb. XHMMHMYECKHE CBOWCTBA CIMPTOB. AJIbACTHAHAS TpyIna.
Peakums stepudukanmu, cioxsaele 3¢upnl. Ilpumenenue cnuptoB. [lelicTBue
METHUJIOBOI'O U 3THJIOBOI'O CIIMPTOB HA OPIraHU3M YEJI0BEKa.

OTUJIEHIIMKOJb KaK NPEACTABUTEID IBYyXaTOMHBIX CIIMPTOB U TJIMLIEPUH KaK
NpeACTaBUTENb TPEXATOMHBIX CIUPTOB. KauecTBeHHast peakius Ha
MHOT'0aTOMHBIE CITUPTHI, ©X CBOMCTBA, MOJTy4YeHUE U TpuMeHeHue. Ilonstue 00
antudpuszax. CtpoeHue, MorydeHue, CBOMCTBa U NpUMEHEeHue GeHona.
KauecTBennbie peakunu Ha ¢peHoll. BzauMHoe BIUsSHHUE aTOMOB B MOJIEKYJIE
(henona. dopmanpaerul U aleTaibIeTu/I, COCTaB uX MoJieKyJl. OyHKIIMOHaIbHAS
kapOoHubHas rpynma. KauectBeHnble peakiiuu Ha anpaeruasl. CBOMCTBA,
rnojxy4deHue u npumeHeHue. [lonsatue o keToHax Ha IpuMepe aleToHa.
I'omonoruyeckuii psa nNpeaeIbHbIX 0JJHOOCHOBHBIX KAPOOHOBBIX KUCJIOT.
XumMuyeckue cBOMCTBa KapOOHOBBIX KUCIOT. [loyuenne u mpuMeHeHue
MYpPaBbUHOM U YKCYCHOM KHCJIOT. CIIOCOOBI OJTYyUYEeHHUsI 1 XUMUYECKHE CBONMCTBA
coXHBIX 3¢upoB. CTpoeHue >kUpoB. KUCITOTHBIN U MIETIOYHON THIPOITIU3 KUPOB.
Mpsbuia. 'mapupoBanue ;kupoB. YriaeBoabl. MoHocaxapuabl. I mroko3a kak
anpaeruocnupT. Copout. MOI0YHOKHUCIOE U CIIUPTOBOE OpOKEHHUE.
®otocuHnres. [ucaxapunsl. Caxaposa, [lonncaxapuabl: kpaxmal, HEJUII0I03a.
AmMuHorpymnmna. AMHUHBI IpeAeSIbHBIE U apoMaThdeckue. AHUIUH. [lonyuenue
aMuHOB. Peaknus 3uHnHa. XUMUYECKHUE CBOMCTBA U MPUMEHEHHUE aMUHOB.
AMMHOKHCIOTHI, COCTAaB X MOJIEKYJ U CBOMCTBA Kak aM(pOTEPHBIX

OpraHU4YeCKUX COCAUHEHUN. | TUIIMH KaK IpeaCTaBUTEIb AMUHOKHUCIIOT.
[Tonydyenune monunenTuAOB peakue noJukoHaeHcanuu. [loasTue o mnenTuaHoM
cBsi3u. CTpoeHre MOJIEKYJI OEJIKOB: MepBUYHAsL, BTOPUYHASL U TPETUYHAs
cTpyKTyphl. KauecTBeHHBIE peakiiuu Ha 6enku. ['uaponus, qeHatypamnus u
ouonorudeckue GyHKIUU 6eKoB. [IoHSATHE O TEeHETUYECKOU CBSI3U MEXKTY

KJIacCaMH YTJIEBOJIOPOJIOB, KUCIOPOI- U a30TCOJICP)KAIIUX COSTUHCHUH.

Ilpakmuueckasn
paboma 1.
Nnentudukanus
OpraHU4YeCcKuX
COE€IMHEHUN




OpraHuueckasa xumusa u obwectso (6 u)

Passutne 6uorexHonoruu. HampasiieHus: OMOTEXHOJIOTHH: TeHHas (TeHeTHYeCcKast) 1
KJIeTOYHas HHXKeHepus. KiionupoBanue.

Knaccudukanus nomumepoB. ICKycCTBEHHBIE MOTMMEPHI: IEJUTYJION, allETAaTHBIH MK,
BHCKO3a, IIeJTodaH.

[Monumepu3aiys 1 MOJMKOHICHCAIHSI KaK CIIOCOObI MOTYYEHHS TOJTMMEPOB.
CunTernyeckue Kayuyku. [TomucTupos, TeIoH U MOTMBUHUIXJIOPU KaK
npejicTaBuTeNy miactMacc. CHHTETHYECKHE BOJIOKHA: KallPOH, HEWJIOH, KeBJIap, JIaBCaH.

HOBTOpeHI/Ie H 000011IeHNE Kypca. IloaBeneHue UTOrOB yqeﬁnoro roaga

Ilpakmuueckan
paooma 2

Pacniosnasanue
iacTMacc u
BOJIOKOH

11 kaacc




Crtpoenue BemectB (9 4)

Crpoenue aToma: cocTaB sifjpa (HyKJIOHBI) U 3JIeKTpoHHast obonouka. [lonstue 06
n3oronax. [loHATHE 0 XMMHUYECKOM 3JIEMEHTE KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM
3apsaoM siapa. OU3UvYecKuid CMBICH NPUHATON B Tadsmie [[.1. MenaeneeBa CHMBOJIUKY:
MOPSAIKOBOTO HOMEpA 3JIEMEHTA, HOMEPA NEPUOIA U HOMEpa rpyniibl. [loHaTHe o
BaJICHTHBIX JIEKTpoHaX. OTOOpaKEHUE CTPOCHUS IIEKTPOHHBIX 000JI0UEK aTOMOB
XUMHUYECKUX 3JIEMEHTOB C TOMOIIbIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-TPapUUIECKUX
dbopmyi. OObsAcHEHNE 3aKOHOMEPHOCTEN U3MEHEHUs CBOMCTB 3JIEMEHTOB B IIEPUOAAX U
rpynmax NepruoIuYeCcCKON CUCTEMBI KaK CIEACTBUE UX DJIEKTPOHHOTO CTPOCHUS.
DNEeKTPOHHBIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB. [IpeAnochlIKu OTKPBITHS
MEPUOINYECKOr0 3aKOHA U TEOPUU XUMUYECKOTI'O CTPOCHHS OPraHMUYECKUX COSIUHEHUN.
Ponp nuuHOCTH B MCTOpUM XUMUHU. 3HAUYEHUE NTPAKTUKU B CTAHOBJICHUU U Pa3BUTHU
XUMHYECKOH Teopru. KaTHOHBI M aHWOHBI: UX 3apsiibl U KJIACCU(PUKALINS IO COCTaBYy Ha
npocThie U cioxHbie. [loHsTHe 00 HOHHOM XUMHUYECKOU cBsi3u. oHHas
KpUCTAJTNYECKas peniéTka v (PU3MIeCKHUe CBOMCTBA BEIIESCTB, MMCIOIINX HOHHYIO
KPUCTAJUIMYECKYIO pelIETKyY. [IoHsATHE 0 KOBAaJIEHTHOM CBS3H.
DneKkTpooTpuLaTeabHOCTh. HenomnsipHas u nossipHasl KoBaJleHTHast cBsi3b. KpaTHOCTh
KOBJICHTHOM CBsI3U. MexaHn3M 00pa30BaHUs KOBAJICHTHBIX CBsI3ei: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN. [10JIIpHOCTD MOJIEKYIT KaK CJIEICTBUE MOJSIPHOCTH CBSI3U U
reOMEeTpUU MOJeKyIbl. Kpucramiueckue pemeéTky BeeCTB ¢ KOBAJIEHTHOU CBSI3bIO
(MonexynsipHble U aTOMHBIE). DU3MUECKre CBOMCTBA BEIIECTB, UMEIOIINX AaTOMHYIO UITU
MOJIEKYJIIPHYIO KPUCTAIIIMYECKYIO pelIETKY. [[OHATHE 0 METaIMYeCKo CBsI3U U
METAUTNYECKON KpUCTALUTHYECKON pemeTke. u3nyeckue CBOMCTBa METAJIOB,
00yCIIOBJICHHBIE UX KPUCTAJUIMYECKUM cTpoeHueM. [Ipumenenne metamioB. YépHbie U
uBeTHbIe MeTauibl. CriiaBbl. MeXMONEKYNISIpHAsE U BHYTPUMOJIEKYJISIPHAS. BOJIOPOIHBIE
CBSI3U. 3HaUEHNE BOJOPOJHBIX CBsA3eH B mpupoe. [lomydeHne monmmmMepoB peakiusiMu
MOJMMEPU3ALUN U MOJIMKOHAEH AU, BaxkHel e npeacTaBUTENM 1acTMace U
BOJIOKOH, UX MOJIy4€HHE, CBOWCTBA U MpuMeHeHue. [loHaTHe 0 HeopraHu4ecKux
MoJIMMepax U ux npeacraButenu. [lonsaTue o qucnepcHoit (asze u qucnepcHoit cpere.

ArperatHoe COCTOSIHME U pa3Mep YacTull (ha3bl Kak OCHOBA Ui KJIacCU(pUKALIUU




Xumudeckue peakuuu (12 u)

M3omepu3aliyst Kak peakiiys, npoTekaromas 0e3 H3MEHEHHUsI COCTaBa BEIIECTBA.
Annorponus u e€ npuunHsl. Kiaccudukanus peakuuii o pa3aIuuyHbIM OCHOBAHUSAM:
YHCIIy ¥ COCTaBY peareHTOB U MPOJYKTOB, [0 TeIIOBOMY 3¢ ¢ekty. Tepmoxumuueckue
ypaBHeHUs peakuuii. GakTophl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUUYECKUX PEAKLIUMN:
IIPUPOJIA PEArUPYIOIIMX BEIIECTB, TEMIIEpaTypa, IJIOLA b COIIPUKOCHOBEHUS
pearupyromux BeUeCTB, UX KOHIICHTPALKs, HaInYue Karanusaropa. [lonarue o
kataynuze. DepMeHThl Kak OMOIOrHYecKre KaTain3aropbl. THrHOUTOpHI peakuuil 1 ux
3HavyeHue. Kinaccudukanuus XuMu4eckux peakiuii no npusHaky ooparumoctu. Ilonstue
00 00paTUMBbIX peakuusix U xumuueckoM paBHoBecuu. [Ipunnun Jle [llarense u cnocoOsl
CMEILEHUS XMMUYECKOro paBHoBecus. O0111as XapakTepuCcTUKa peakliui CUHTE3a
aMMUaKa ¥ pacCMOTPEHHUE YCIIOBUN CMEILIEHUs PaBHOBECHSI 3TOM peakluy Ha
npousBocTBe. OOpaTUMBIM 1 HeOOpaTUMBIHM ruposn3. ['naponu3s cosei u ero TUIMLI.
['uponn3 opraHMyecKuX COeAMHEHUHN B KUBBIX opranusmax. [lonstue o6
HHEPreTUUECKOM OOMEHE B KJIETKE U POJIH ruaposin3a B HEM. CTeneHb OKUCIEHUs U e€
orpeieneHue 1no GopmysiaM OpraHMYeCKUX U HEOpraHMYeCKHX BelecTB. OKUCIUTENN U
BoccTaHoBuTENU. [ToHATHE O MpolLEccax OKKUCIEHUS U BoccTaHOBIIeHU. CocTaBieHne
ypaBHEHUN XUMUYECKOM peaKIuii Ha OCHOBE METO/Ia JIEKTPOHHOTO OanaHca.
XapakTepuCTHKa JIEKTPOJIN3a KAK OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHOTO IIPOLIECCa.
OCO0EeHHOCTH IIEKTPOIIN3a, POTEKAIOLIETO B PACTBOpaX AEKTPoiauToB. [IpakTuyeckoe
[IPUMEHEHHUE JJIEKTPOJIN3A: II0Jy4YEHHE TAJION€HOB, BOJOPOa, KUCIOPOAA, IIEI0YHbIX
METAJUIOB U LIEJNOYEH, a TAKKE ATFOMUHUS 3JIEKTPOJIN30M PaACILIaBOB U PACTBOPOB
COEIMHEHUH 3THX AJ1eMEHTOB. [[OHATHE O TabBaHOIIACTUKE, FAIbBAHOCTETHH,
pagUHUPOBAaHUM LIBETHBIX METAJUIOB. PeleHne sKkcrepruMeHTalIbHBIX 3a/1a4 110 TEMe
«Xumudeckas peakuus» TecTupoBaHUE, pELIEHUE 3a/1a4 U BBIIOJIHEHUE YIIPAKHEHUH 110
BOITPOCAM M3yYEHHBIX TEM.

Konmponvnana paooma 1 no reme «Ctpoenne BemecTs. XUMHYECKAs PeaKuusD).




BeniecrBa u ux cBoiicTBa

O )

dusnueckue cBONCTBA METAJUIOB KaK (PYHKLUS X CTpoeHus. [leneHre MeTauioB Ha
IPYIIBI B TEXHUKE. XUMUYECKUE CBOKCTBA METAJIJIOB U AJIEKTPOJIUTUYECKUI P
HanpspkeHud. [loHsaTue o MeTannorepmMun (aIFOMUHOTEPMUS, MArHUETEPMUS U JIp. ).
Hewmeransl kak okucinurenu. Hemeramisl kak BOCCTAaHOBUTENH. Pz
JNEKTPOOTPULATENLHOCTH. KHCIOTHI B CBETE€ aTOMHO-MOJIEKYJIIPHOTO y4eHHUsA. KuciaoTel
B CBETE TEOPHUHU IEKTPOIIMTUYECKON aucconnanuu. KucioTsl B CBETE IPOTOHHOU TEOPUHU.
OO6mme xumMuyeckue cBoiictBa Kuciot. Kinaccugukamus kucnor. OCHOBaHHS B CBETE
ATOMHO-MOJIEKYJIIpHOrO yueHusi. OCHOBaHHUS B CBETE 3JIEKTPOJUTHUYECKON AUCCOILUAIINH.
OcHoBaHusl B CBETE€ IPOTOHHOM TEOPUH. XUMUYECKHE CBOMCTBA OPraHUYECKUX U
HEOpraHuueckux ocHoBaHUU. Heopranuueckue amporepHble COeJMHEHUs (OKCUIBI U
TUAPOKCHUIBI), UX CBOMCTBA U MOTydeHHe. AM(pOTEpHbIE OpraHU4YECKHE COEIMHEHNUS Ha
npuMepe aMMHOKHCIOT. [lenTunpl u nentuaHas cBa3b. Knaccuduxarus cone.
JXKéctkocTh Bofbl M criocoObl €€ ycTpaHeHus. Ilepexon kapOoHnara B ruipokapboHat u
oOpartHo. O01Ie XMMUYecKHe CBOMCTBaA coliell. PeleHne sKkcepuMeHTalIbHBIX 3a/1a4 110
TeMe «BemecTsa n UX CBOMCTBa». TecTupoBaHue, pelIeHNUE 3a4a49 U yIPAKHEHUN

Konumponsnan paboma 2 no teme «BeiecTBa u ux cBoiicTBay




XuMHUSA U COBPEMEHHOe

oomecTBo (4 4)

[TonsiTHE 0 XUMUYECKOW TEXHOIOTMH. XUMUYECKUE PEAKLIUH, JIE)KAIUE B OCHOBE
IIPOM3BOJICTBA AMMMAKa U MeTaHoJa. Hay4Hble NpUHINIIBL, JI€Kaliie B OCHOBE
IIPOM3BOJICTBA aMMMaKa U MeTaHoJ1a. CpaBHEHHME ITUX IIPOU3BOJICTB.

MapkupoBKa yIIaKOBOYHBIX MaTE€PUAJIOB, SJICKTPOHUKH U OBITOBOW TEXHUKH, TPOIYKTOB
IIUTaHMs1, STUKETOK I10 YXONY 3a OLCIKIOU.

IHoBTOpenue u 0600menue Kypca. [lonBenenue HTOroB y4eOHoro roaa

3. IOYPOUHO-TEMATUYECKOE INIAHUPOBAHUE MATEPHAJIA. 10-11 Knaccsl. BA3OBBI YPOBEHD.

10 knacc
OcHOBHBIE
: :
Pasens § § OCHOBHBIE BUJIBI ICATEILHOCTH 00YYaIOIIUXCS HATIPABIIEHHS
Temsbl
o o o . 5
IIPOTPaAMMBI = = (Ha ypOBHE YHUBEPCAIbHBIX YU€OHBIX JEHCTBUIA) BOCIIMTATCIEHON
= =
3 S
< < JeATeIbHOCTH




1. lIpeamer 2 | [Ipeamer XapakTepru30BaTh 0COOCHHOCTH COCTaBa U CTPOCHHUS OPTraHUYECKUX 1,3
OpraHnyecKoi OpPraHUYECKON XUMUHU. BEIIECTB, KJIACCU(ULIUPOBATH UX Ha OCHOBE IPOUCXOXKICHUS U
xumuu. Teopus nepepaboTKu. ApryMEHTHPOBATh HECOCTASTEILHOCTh BUTAIH3MA.
CTPOeHMS OnpenensaTe OTIUYUTENEHBIE OCOOCHHOCTH YTIIEBOJAOPO/IOB.
OPraHUYecKuX
coeuHenmii OcHOBHBIE @opMyNnHpPOBATH OCHOBHBIE MOJ0KEHHUS TEOPUU XUMUYECKOTO CTPOEHUS
IOJIOXKECHUS TEOpUU A.M. byrneposa. Pa3inuare MOHATUSA «BAaJIECHTHOCTbY U «CTEIIECHb
CTpPOEHUS OKUCJICHUS.
CocTaBisTh MOJIEKYJISIPHBIE U CTPYKTYpPHBIC (POPMYITHI.
KrnaccudunupoBars KOBaJI€HTHBIE KPAaTHBIE CBS3U 110 KPATHOCTH.
OOBSACHATD ABIIEHUE U30MEPUU M B3AUMHOE BIUSHUE aTOMOB B
MOJIEKYJIE.
2. 12 | AnkaHbL Ornpenenars MPUHAJICKHOCTh COSMHEHUH K aJTkaHaM Ha OCHOBE 1,3,4,6
YriieBonopoasbl aHaJM3a cocTaBa UX MOJEeKy. /[aBaTh Ha3BaHUS ajlkaHaM 110
U uX MEXIyHapOAHON HOMEHKJIaType. XapakTepru30BaTh COCTaB M CBOMCTBA
NPUPOIHDbIE BaKHEHIINX NpezcTaBuTeNel ankanoB. Ha0mogaTh XuMudeckuii
HCTOYHUKH AKCIIEPUMEHT U (PUKCUPOBATH €ro pe3yabTaThl. Paznnyars NOHATHA

«rOMOJIOT» U «U30MEP»




AJIKEHEBI.

Onpenenars NpUHAIEKHOCTh COEAMHEHUH K aJIKEHaM Ha OCHOBE
aHaJM3a coCTaBa UX MOJEKYy. /[aBaTh Ha3BaHU aJIKEHAM 110
MEXKIYHAPOAHON HOMEHKIAType. XapaKkTepru30BaTh COCTAB U CBOKMCTBA
BOKHEWILIUX Ipe/icTaBUTeNel aakeHoB. HabmonaTe XxuMuyeckuii

9KCIIEPUMEHT U (PUKCUPOBATH €r0 PE3yIbTaThl.

1,3,4,6

AJIKaJIUEHEI.

Kayuyxk

Pasnuuare NOHATHS «TOMOJIOT» U «U30MEP» JUIS AJIKEHOB

Onpenenstb NpUHAAICKHOCTh COEAMHEHNUHN K alIKaJAUeHaM Ha OCHOBE
aHaJIM3a COCTaBA UX MOJIEKYIL

JlaBaTb Ha3BaHUA aJKaJUEHAM I10 MEXAYHApOIHONU HOMEHKIIATYpE.
XapakTepu30BaTh COCTaB U CBOMCTBA BAKHENIINX IIPECTaBUTEIICH
asikagueHoB. Oco3HaBaTh 3HAYMMOCTb POJIM OTEYECTBEHHOT'O YYEHOTO B
ITOJIyYEHUH NIEPBOTO CUHTETUYECKOT0 KaydyKa.

YcraHaBIMBaTh 3aBUCUMOCTD MEK/y CTPOCHUEM U CBOMCTBAMHU

MOJIMMEPOB HAa MPUMEPC KayuyKa, pE3UHbI U 700HHUTA

1,3,4,6

AJIKAHBI

OHpGILGJ’ISITI) MPHUHAIIC)KHOCTD COC}II/IHGHI/Iﬁ K aJIKhHaM Ha OCHOBC
daHaJIn3a COCTaBa NX MOJICKYJIL. I[aBaTB Ha3BaHHA aJIKMHaM I10
MC)KILYHapOHHOﬁ HOMCHKIJIATYpC. XapaKTepnsoBaTb COCTaB MOJICKYIJIBI,
CBOICTBa U IMPUMEHCHUC allICTUJICHA. VYcranaBiauBaTh IMPYHUHHO-
CJICACTBCHHYIO CBA3b. MEXKAY COCTAaBOM, CTPOCHHUEM MOJICKYII,
CBOMCTBAMM U IMPUMCHCHUEM allCTUIICHA. Pazaugare mousaTHS

«COMOJIOT» U «U30MEP» IJIA aJIKUHOB.

1,3,4,6




Apenbl

XapaKTepI/ISOBaTB COCTaB MOJICKYJIBI, CBOMCTBa U IMPUMCHCHHC OeH30:a.
VcranaBauBarth IIPYUHHO-CICACTBEHHYIO CBA3b MEXKAY CTPOCHUEM
MOJICKYJIbL 6€H3OJIa, €ro CBOMCTBaMH U MMPUMCHCHUCM.

Habmronate XUMHUYECKUN SKCTIEPUMEHT M (PUKCHPOBATh €T0 PE3YJIbTaThl

1,3,4,6

[TpupoaHLIii 1 XapakTepru30BaTh COCTAaB MPUPOIAHOIO r'a3a U OCHOBHbBIC HAIPABICHUS 1,3,4,6
MOITY THBIH Ta3bI ero nepepaboTKH U UCTIONb30BaHus. CpaBHUBATh HAXOXKJCHHUE B TIPUPOJIC

1 COCTaB IIPUPOJIHOTO T'a3a U MOIMYTHBIX ra30B. XapaKTepu30BaTh COCTaB

MIOMYTHOTO ra3a U OCHOBHBIE HAIIPABJIEHUS €r0 NepepaboTKU U

WCIIOJIb30BAHUS
Hedts 1 XapakTepu3oBaTh COCTaB HE()TU U OCHOBHBIC HAIIPABJICHUS €& 1,3,4,6
CIIOCOOBI €8 nepepabotku. Paznuyars HedTsHBIE PpaKIK U OMUCHIBATH 00JIACTH MX
nepepaboTKH npuMeHeHHst. Oco3HaBaTh HEOOXOAMMOCTh XMMHUYECKUX CIIOCOOOB

MOBBIIIEHUS KauecTBa OEH3MHA
Kamennslii yroas u ero XapakTepru30BaTh OCHOBHBIE IPOJYKThIl KOKCOXHUMHYECKOTO 1,3,4,6
nepepaboTka npousBojicTBa. ONMCHIBATh 00JIACTHU TIPUMEHEHHUSI KOKCOBOTO

rasza, aMMHa4YHOU BOJBI., KAIMEHHOYTOJIbHON CMOJIBI, KOKCA.

Oco3HaBaTh HEOOXOAUMOCTH Tra3u(UKALIUU KAMEHHOI'O YISl KaK

allbTE€pPHATUBBI IPUPOTHOMY Ta3y

Pematsb 3a1aun, BBIMIOJHAT TECTHI M YIPAXKHEHUS 110 TEME. 34,6

IToBTOpEeHUE U

00001meHne

HpOBOIII/ITL OLICHKY COOCTBEHHBIX JOCTIKEHUH B YCBOCHHUH TCMEIL.
KOppCKTI/IpOBaTB CBOU 3HAHUA B COOTBCTCTBUHU C INIAHUPYCMBIM

pe3yJIbTaToM




Konumponwvnas 2,5
paooma 1
«Teopust
CTPOCHUS.
Yri1eBo10pObI
3. Kucjaopoa- u 14 | OnaoaromubIe Ha3piBaTh cIupTHI IO MEX1YHAPOJHON HOMEHKJIATYpE. 1,3,4,6
a3oTcojepIKalme CIIUPTHI XapakTepru30oBaTh CTPOSHUE MOJIEKYJ, CBOWCTBA, CIIOCOOBI MOTYUYCHHS U
OpraHuvecKue 00J1aCTH TPUMEHEHUS TIPEACIbHBIX OJJHOATOMHBIX CITUPTOB.
coeIMHEeHUA VYcraHaBnuBaTh MPUUMHHO-CIIEICTBEHHYIO CBSI3b MEX]Y COCTaBOM,
CTpOeHHEM, cBoricTBamMK. HabimroaTh caMOCTOSTENHHO MMPOBOJAUTD U
OTHUCBIBAaTh XUMHYECKUHN IKCIIEPUMEHT.
MHOroaToMHbIE KnaccudumupoBaTs CHUPTHI IO YKUCTY THAPOKCHIBHBIX TPYIIN B UX 1,3,4,6
CITUPTHI MOJICKYJIaX.
XapakTepru3oBaTh CTPOEHUE, CBONCTBA, CIIOCOOBI MOIYUYEHUs U 001acTH
MIPUMEHEHHUSI MHOTOATOMHBIX CIIUPTOB.
NnentuduimpoBath MHOTOATOMHBIE CTUPTHI C TTOMOIIBIO KAYECTBEHHOM
peakiuu.
deno XapakTepru3oBaTh CTPOSHUE MOJIEKYJIIbI, CBOMCTBA, CITOCOOBI TOMyUEHUS 1,3,4,6

1 o0nacTu mpuMeHeHus (eHoa.
NnentudumupoBaTh GEHOI ¢ TOMOIIHI0 KAYECTBEHHBIX PEaKIIHM.

CobmronaTs ipaBuiia 0€30MmacHoOro oopamieHus ¢ peHoaom




AJbOeruapl 1 KETOHBI

XapakTepru30BaTh CTPOECHUE MOJIEKYJI, CBOMCTBA, CIIOCOOBI MOTYYSHHS U
oOyactu mpuMeHeHus (popmanbaeruia u aleTaibIeruia.
NnenTudunmpoBaTh abACTHIBI C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIA.

Cobmnronats nmpaBuiia 6€30MacHOTO 0OpaleHus ¢ (GopMallbIeTHAOM

1,3,4,6

Kap6onossle

KHUCJIOTHhI

XapakTepu30BaTh CTPOEHHE MOJIEKYJI, CBOICTBA, CIIOCOOBI MOTY4YEHUS U
o0jacT MPUMEHEHHS MyPaBbUHON U YKCYCHOM KHCIIOT.

Paznuuars o61iee, 0cOOEHHOE U €AMHUYHOE B CTPOEHUU U CBOMCTBAX
OpraHUYecKuX (MypaBbHHOM M YKCYCHOMN) U HEOPTaHMYECKUX KUCIIOT.
Habmtonate, npoBOAUTE, ONUCHIBATh U (PUKCUPOBATH PE3YIIbTATHI
JIEMOHCTPALIMOHHOI'0 U J1a00paTOPHOTr0 XMMUYECKHX SKCIIEPUMEHTOB.
Cobaroats mpaBuiia SKOJIOTMYECKH TPaMOTHOTO U 6€3011aCHOTO

oOpareHust ¢ KapOOHOBBIMU KUCIIOTAMHU

1,3,4,6

CrnoxHbie 3QUpbI.

Kupsr.

XapakTepru30BaTh PeaKIuio ATepru UK Kak 00paTUMBbIi OOMEHHBII
MPOIIECC MEXKTY KUCTOTAMH M CITUPTAMH.

XapakTepu3oBaTh CTPOEHUE MOJIEKYJI, CBOMCTBA, CIOCOOBI MOJTYyUEHUS U
o0JacTu MPUMEHEHHUS KUPOB.

OnuceIBaTh MPOU3BOJCTBO TBEPBIX JKUPOB HA OCHOBE PACTUTEIBHBIX

Mace.

1,3,4,6




VYrineBoanl

OHpeI[eJ'II/ITB IMPUHAJIC)KHOCTE OPraHUYCCKUX COGI[I/IHCHI/Iﬁ K YIJI€BOJaM.

PaznuuaTh MOHO-, IU- ¥ MOJIMCAXapU/Ibl IO UX CLIOCOOHOCTH K
ruaponu3y. [IpuBoauTh IpuMepsl NPEACTABUTENCH KaXIOU IPYIIIILI
yrieBoaoB. HabmonaTs, mpoBOIUTH, ONUCHIBATE M (PUKCUPOBATH
pe3yabTaThl JEMOHCTPALIMOHHOIO U Ja00PAaTOPHOTO XUMHUYECKUX

OKCIICPUMCHTOB

1,3,4,6

AMUHBI

Onpenenuts NPUHAIIE)KHOCTh OPraHUYECKUX COETMHEHUN K aMMHaM Ha
OCHOBE aHAJIN3a COCTAaBA €r0 MOJIEKYII.

XapakTepu30BaTh CTPOEHHE MOJIEKYJI, CBOMCTBA, CIIOCOOBI MOIY4YEHUS U
00J1aCTH IPUMEHEHHS AaHUJIMHA.

OOBACHATH, TOUEMY MbI MOXKEM TOPJUTHCS TOCTHIKEHUSIMU
OTEYECTBEHHONW OPraHNYECKON XMMUMU.

Cobnronate npaBuiia 6€30MaCHOTO 0OpallleHHs ¢ aHUJIMHOM U

KpaCUTCJISIMU Ha €ro OCHOBC

1,3,4,6

AMMHOKUCIIOTBI.

beaxn

OrnpenenuTh NPUHAICKHOCTh OPTaHUYECKOTO COSAMHEHUS K
aMUHOKHCIJIOTaM Ha OCHOBE aHaJIM3a COCTaBa €ro MOJIEKYIIbI.
XapakTepru30BaTh CBOICTBA AMUHOKHUCIIOT Kak aM()OTEPHBIX
COoeMMHEeHMI. XapaKTepU30BaTh COCTAB M CTPOEHUE MOJICKYJI, CTPYKTYPY
1 cBoMcTBa OenkoB. M neHTudunmpoBate OEIKH.

OmnuceiBath Ouosiorndeckue GyHKIUA OEITKOB Ha OCHOBE

MCKIPCIMETHBIX CBsI3el ¢ Omosorueit

1,3,4,6




['eneTnueckas cBsI3b VYcraHaBIMBaTh B3aMMOCBSI3b MEXK/Ty COCTAaBOM M CTPOCHHEM MoJiekynu | 2,3,4
MEXy KlaccaMH CBOMCTBaMH MPEJCTABUTEIICH YIIIEBOIOPOIOB, KHCIIOPOI- U
a3oTcozepKalux coequHeHui. OCyIeCTBIATh ypaBHEHUS peaKIUid,
WUTIOCTPUPYIONIMX FT€HETUYECKYIO CBSI3b MEXK/TY MPEACTABUTEISIMU
YIJI€BOAOPOIOB, KUCIIOPOI- U a30TCOASPIKAIIUX COCTUHCHUHN.
[ToHnMaTh B3aUMOCBSI3b MEXKIY HEOPraHMYECKUMU U OPTaHUYECKUMU
BEILIECTBAMHU
Hpaxmuueckasn [TpoBoaKTH, HAOFOIATH M OMTUCHIBATH XUMHUCCKHUIA YKCIIEPUMEHT 10 3,5
paéoma 1. MTOATBEPIKICHUIO CTPOEHUS U CBOMCTB Pa3IMYHBIX OPraHUYECKUX
COCIMHECHMH, a TAK)KE X WICHTU(MUKAIMS C TIOMOIIBIO0 KAYeCTBEHHBIX
Nnentudukanms .
peakiuii
OpPraHUYECKUX
CO€IMHEHUMN
[ToBTOpeHue u Pemate 3amaun, BBIMOJHATH TECTHI U YIPAKHEHUS 110 TEME. 2,345

000011IeH1E

HpOBOI[I/ITL OLICHKY COOCTBEHHBIX JOCTHKEHUH B YCBOCHUU TEMBI.
KOppeKTI/IpOBaTB CBOU 3HAHUA B COOTBCTCTBUHU C INIAHUPYCMBIM

pe3yJIbTaToOM




Koumponvnasn
paboma 2 110 Teme

«Kucnopon- u

2,5

a30Tco/IepKaIlIne
OpraHUYECKUE
COCIUHCHHMS
4. Opranuveckas BHOTEXHOIOTUS OOBACHATD, YTO TaKO€ OMOTEXHOJIOTHSI, TEHHAsI WHXKSCHEPUS, 1,3,4,6
XUMHSA H KJIETOYHAsi MHKEHEPUsI, KIIOHUPOBAHUE.
001ecTBo XapakTepu30oBaTh poJib OMOTEXHOJIOTHH B PESIICHUH
MPOJOBOIBCTBEHHON MPOOJIEMBI M COXPAHEHUU 3/I0POBbS
qelIoBeKa
[MoaumepsI KnaccudunmpoBaTs moauMepsl 110 Pa3IMIHBIM OCHOBAHHSIM. 1,3,4,6
Paznuuath ncKyCcCTBEHHBIE TOJTUMEPHI, KIAaCCU(PUIITUPOBATH UX U
MIPUBOJUTH IPUMEPHI MOJIUMEPOB KAXKIOU TPYIIHL.
YcTaHaBIMBaTh CBSI3U MEXKY CBOMCTBAMU MOJIUMEPOB U
o0JacTsIMU UX MPUMEHEHUS
CHHTETHUYCCKHUE Paznuuars peakiuy noauMepu3aluy U MOJIMKOHACHCAIINH, IPUBOIUTH 1,3,4,6
MOJINMEPBI MIPUMEPHI TUX CIIOCOOOB MOTYYCHHUS TTOJIUMEPOB.

OnuceIBaTh CUHTETHYECKUE Kay4yKH, IJ1IaCTMACChl 1 BOJIOKHA Ha OCHOBC

CBSI3U CBOICTBA - IMPUMCHCHUC




Ipaxkmuueckas [IpoBoaMTH, HAOTIOATH M OMKMCHIBATH XUMUUYECKHI SKCIIEPUMEHT 110 3,5
paboma 2 UACHTU(UKAIINH TUTACTMACC ¥ BOJIOKOH C IOMOIIBIO Ka4eCTBEHHBIX
peakuuii
Pacno3naBanue
IiacTMacc 1
BOJIOKOH
IloBTOpEHUE M 2,34
00001meHne Kypca.
IlonBenenue uroros
y4eOHOro roja
11 JIACC
1.Ctpoenune OcHoBHBIE XapakTepu3oBaTh CII0KHOE CTPOCHUE aTOMA KaK CUCTEMBI, COCTOSIIEN 1,3,4
BellecTB CBEZICHHUS O U3 A7pa U AIEKTPOHHON 000I04YKH. XapaKTepu30BaTh YPOBHH CTPOCHUS

CTPOEHUU aTOMa

BemiecTBa. ONnuckIBaTh YCTPOMCTBO U paboTy bosnbioro agpoHHOTo

KoJUTaniepa




IIepnonnueckas
cucrema
XUMHYECKHUX
JJIEMEHTOB

.. MenneneeBa
U yYEHHE O

CTPOCHHUHU aTOMa.

1,3,4

[Tepuoanueckas OrnuchIBaTh CTPOCHHUE aTOMA XMMUYECKOTO JIEMEHTa Ha OCHOBE €ro 1,3,4

CHUCTEMa XUMUYECKUX MoJI0KEHUA B nepuoandeckon cucreme J1.1. Menneneena.

snemenToB J[.U. 3anuchIBaTh 3JIEKTPOHHBIE U AJIEKTPOHHO-Tpadudeckue GopmyIbl

MenzeneeBa 1 yueHHe XUMHUYECKHUX 3JIEMEHTOB.

O CTPOEHUU aToMa OrnpenenaTb OTHOIICHHE XUMUUYECKOTO JIEMEHTA K OMPEACIEHHOMY
3JEKTPOHHOMY CEMENCTBY

CTaHOBJICHUE U [IpencraBasTe pa3BUTHE HAYYHBIX TEOPUM 110 CIUPATIA HA OCHOBE TPEX 1,34

pa3BuTHE
NEePUOIMYECKOTO
3aKOHA ¥ TEOPHU
XUMHNYECKOT'O

CTPOCHHSI.

(hopMyITUPOBOK MEPUOTUYECKOTO 3aKOHA M OCHOBHBIX HAIPABIICHUM
Pa3BUTHS TEOPUU CTPOCHHS (XUMUUYECKOTO, FJICKTPOHHOTO U
MIPOCTPAHCTBEHHOTO).

XapakTepu30BaTh poJib NPAKTUKUA B CTAHOBJICHUU U PA3BUTHU
XUMHYECKON TEOPHHU.

XapakTepru30BaTh BKJIAJ POCCUHUCKUX YUYEHBIX B MUPOBYIO HAYKY.
OOBSACHATDH, TOUEMY MBI MOXKEM TOPJIUTHCS TOCTHKEHUSIMU

OTE€YECTBEHHON XUMUU




HMounas
XUMHYECKast

CBA3b U UOHHBIC

XapakTepru30BaTh HOHHYIO CBS3b KaK CBA3b MEXKIY HOHAMU,
o0pa3yroIuMHUcs B pe3ysibTaTe OTAauu WK IpuéMa 3JIEKTPOHOB

aTOMaMU WJIM T'pyIlIiaMu aTOMOB.

KPUCTAJUIMYECKHE Ornpenenars NPUHAJICKHOCTh HOHOB K TOM WJIM UHOM TpyNIe Ha
PEETKN. OCHOBAaHMU UX 3aps/ia U COCTaBa.

XapakTepru3oBaTh (PU3MUECKUE CBOMCTBA BEIIESCTB C HOHHOU CBSI3BIO
KoBanenTHas OrnuchIBaTh KOBAJIGHTHYIO CBSI3b KaK Pe3yibTaT 00pa3oBaHUs OOIINX
XUMHYECKAs AJICKTPOHHBIX Map WUJIU KaK pe3yabTaT NEePEKPhIBAHUS HIEKTPOHHBIX

CBsI3b. ATOMHEIE

1 MOJICKYJIAPHBIC

opb6uraneit. KinaccuduuupoBars KOBaJI€HTHBIE CBSI3U IO
ANEKTPOOTPHUIIATETILHOCTH aTOMOB, YYaCTBYIOIIUX B 00pa30BaHUU

CBSI3M, KPaTHOCTHU U CIIOCOOY MEPEKPbIBAHUS AIEKTPOHHBIX OpOUTAIIEH.

KPUCTAJUIMYECKHE

peméTKy. XapakTepu3oBaTh (U3MUECKHE CBOMCTBA BEIIECTB C KOBAJICHTHOM
CBSI3bIO

MeTamiuuecKkast XapakTepu30BaTh METALUIMYECKYIO CBA3b KAK CBS3b MEXIY MOH-

XAMHUYECKast aToOMaMH B METaJlIaXx U CIUIaBaxX MOCPEACTBOM 0000IIECTBIEHHBIX

CBSI3b. BAJIEHTHBIX JIEKTPOHOB. OOBACHITH €AUHYIO PUPOTY XUMHUIECKUX

CBsI3€H. XapaKTepI/BOBaTB (I)I/I3I/I‘-ICCKI/IG CBOIMCTBa METAILIIOB




BonopoaHas XapakTepr30BaTh BOJOPOIHYIO CBSI3b KaK OCOOBIN BU XMMHYECKOM 3
XUMUYECKaAA CBA3U.
CBSI3b. Paznuyath MEXMOJIEKYISIPHYIO BOJIOPOJHYIO CBA3b.
PackpbiBaTh posib BOJIOPOJHBIX CBSI3€H B OPTaHU3AIMN MOJICKYJT
OuonoauMepoB (O€IKOB U HYKJIEMHOBBIX KHCIIOT) HA OCHOBE
MEXIPEIMETHBIX CBsI3el ¢ Onosoruen
IMomumepsI XapakTepru30BaTh MOJUMEPHI KAK BBICOKOMOJICKYJISIPHBIE COCIMHEHUS. 1,3,4,6
Paznuuare peakuuu moJuMepu3aluy U MOJIMKOHICHCAIIHH.
OnuceiBaTh BaKHEHIINE MPEICTABUTENHN MJIACTMACC M BOJIOKOH U
Ha3bIBaTh 00JIACTU UX MPUMEHEHHUS
JlucniepcHsle XapakTepru30BaTh Pa3JIMYHbIE TUIIBI TUCIIEPCHBIX CUCTEM HAa OCHOBE 1,3,4,6
CUCTEMBI arperaTHoOro COCTOSIHUSI TUCTIEPCHOM (a3bl U AUCTIEPCUOHHOM CpEIbl.
PackpbITh poJib pa3NuyHbIX TUIIOB AUCHEPCHBIX CUCTEM B IPUPOJE U
KU3HH uesoBeka. [I[poBoauTh, HAOIIOJATh U ONMIMCHIBATH XUMHUYECKHI
AKCTIIEPUMEHT
2. XumMuveckue 12 | Knaccudukanus Onpenenars NPUHAIICKHOCTh XUMUYECKUX PeakUuidl K ToMy wid uHomy | 1,3,4
peakuumn XUMHUYECKUX TUITYy HA OCHOBAHUH PA3JIMYHBIX MPU3HAKOB. OTpakaTh HA MUCbME
peakuuit TEIUI0BOM 3(PPEKT XUMUYECKUX PEaKIUi C TOMOIIBIO

TEPMOXHMHMYECKUX YpaBHEHUN. [IoATBEPKIaTh KOJTMYECTBEHHYIO
XapaKTEPUCTUKY DK30- U SJHAOTEPMUYECKUX PEAKIUN pacuE€TaMu 10

TCPMOXUMHUYCCKUM YPABHCHUSAM




CxopocThb YcranaBnuBaTh 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIIUH OT 1,34
XUMHUYECKUX MIPUPOJIbl pEAruPYIOLINX BEUIECTB, UX KOHIIEHTPALMH U ILIOIIA N
peakuuit COIIPUKOCHOBEHHS, a TAK)KE OT TEMIIEPATYPHI.
PackpbIBaTh pojib KaTaau3aTopoB Kak (PaKTOPOB YBEITUUEHUS CKOPOCTH
XUMHUYECKOHN peaklMy U pacCMaTpUBaTh UHTHOUTOPHI KaK «AaHTOHUMbBD»
KaTaJIu3aTOPOB.
XapakTepr3oBaTh (epMEHTHI KaK OMOJIOTHYECKUE KAaTaIU3aTOPbI
0eJIKOBOI MPUPOIbI U PACKPBIBaTh UX POJIb B IPOTEKAHUU
OMOXMMHYECKHUX PEaKIMii Ha OCHOBE MEKIIPEIMETHBIX CBS3EH C
OHMOJIOTHEH.
[TpoBoUTH, HAOTIOAATH M OMHUCHIBATD XMMUYECKUN IKCTIEPUMEHT
ObpaTumocThb OnuceIBaTh COCTOSTHUE XUMUYECKOTO PABHOBECHSI U MPEAJIarath 1,3,4
XUMHYECKHUX CIOCOOBI €ro CMEIIEeHUs B HEOOXOJMMYIO CTOPOHY Ha OCHOBE aHaJIn3a
peakuui. peakuuu u npuHuumna Jle Mlarense.
XHAMHYECKOE

paBHOBECHE U
CIIOCOOBI €70

CMCIICHUA




I'maponus

OmnpenensTh TUI THIPOJIN3a COJIM Ha OCHOBE aHaIM3a e€ CoCTaBa.
KnaccudunupoBars rupoian3 cojeil o KaTHOHY U aHHUOHY.
XapakTepu3oBaTh pojib THAPOIU3a OPraHUUECKUX COCAMHEHUN B
opranusme. [IpoBoauTs, HaOMIO1aTh U ONMUCHIBATH XUMHUYECKUH

OKCIICPUMCHT

1,3,4,6

OKHUCIIUTEILHO-
BOCCTAaHOBUTEIILH

bIC pCaKIIUU.

OHpCILCHﬂTB OKHCJIMTCIIbHO-BOCCTAHOBHUTECIIbHBIC PCAKIIUH KaK
IMpOUECCChI, NTPOTCKAOIINUE C U3SMCHCHUCM CTCIICHCH OKHCIICHHUS aTOMOB
OJICMCHTOB, YHAaCTBYIOIIUX B PCAKIUU. PaznngaTth OKHCINUTEIL U

BOCCTAHOBUTCIIb, IIPOLCCCHI OKHUCICHHA 1 BOCCTAHOBJICHUS.

CocTaBiaTh YpaBHCHUA OBP Ha ocHOBe MCETOA JJICKTPOHHOI'O OajaHca.

HpOBOIII/ITI), Ha6JIIOI[aTI) ¥ OITMCBHIBATh XUMHYECKUH OKCIICPUMCHT

1,3,4,6

DIIEeKTPOIn3

OnuceiBaTh OJICKTPOJIN3 KaK OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIN
mpornecc. Pazauugath QJICKTPOJIN3 paACIlJIaBOB X BOJAHBIX PACTBOPOB.
XapaKTepmoBaTb MPAKTUYCCKOC 3HAUCHUEC DJICKTPOJIM3a Ha ITPUMCEPE
TIMOJIYUYCHH S aKTUBHBIX METAJIJIOB U HEMETAJIJIOB, 4 TAKKC Ha IIPUMEPE

TaJIbBAHOCTCTHUHU U pa(l)I/IHI/IpOBaHI/IH OBCTHBIX MCTAJIJIOB

1,3,4,6




Ilpakmuueckasn [1nanupoBaTh, MPOBOIUTH, HAOIIOAATH U OMUCHIBATH XUMUYECKHIA 2,3,5
paooma 1. AKCIIEPUMEHT € COOIIOICHUEM MTPABHII TEXHUKH 0€30IaCHOCTH
Pemenune
AKCIIEPUMEHTAJI
BbHBIX 3a/Ja4 I10
TeME
«XuMHYECKast
peaxus»
[ToBTOpEHUE N Pemiate 3a1aun, BBIIOIHATD TECTHI U YIIPAXKHEHUS 110 TEME. 2,3,5
06o01eHue [TpoBOANTH OIIEHKY COOCTBEHHBIX JOCTUKEHHUI B YCBOCHUH TEMBI.
U3YYECHHOTO KoppektupoBaTh CBOM 3HaHUSI B COOTBETCTBHH C IIJIAHUPYEMbIM
pe3yabTaToM
Konmponvnasn Pemiate 3a1aun, BEINOJIHATH TECTHI U 33JIaHUSA 110 TEME. 2,5
padoma I 1o [IpoBOANTH OLIEHKY COOCTBEHHBIX JOCTUKEHUHN B YCBOCHUH TEMBI.
teme «CtpoeHue KoppektupoBaTh CBOM 3HaHUSI B COOTBETCTBHH C IJIAHUPYEMbBIM
BEILIECTB. pE3yNbTaTOM
XUMHUYECKHe
peaKIm.
3. BemecTBa 1 ux MerTamisl Xapaktepru3oBaTh GU3HUECKHE U XUMUUECKHE CBOMCTBA METAJJIOB Ha 1,3,4,6

CBOJCTBa

ocHOBe npescTaBienuit 060 OBP u monokeHus MeTaioB B
AJIEKTPOXUMHUYECKOM PSIy HAIIPSKEHUM.

Ha6mronaTe 1 onuchIBaTh XUMUUECKHUH SKCIIEPUMEHT.




Hemetanael

OnuchIBaTh 0COOEHHOCTH MOJIOKEHUS] HEMETAJUIOB B IEPHOANUYECKON
cucreme J1.11. Menzeneesa, CTpOGHHE UX aTOMOB U KPUCTAJIJIOB.
XapakTepu3oBaTh 00IME XUMUYECKHE CBOMCTBA HEMETAJUIOB B CBETE
OBP u ux nonoxenust B pAay 3JIEKTPOOTPULIATEILHOCTH.

Ha6J’II-OI[aTB M OIIUCHIBATh XUMHYCCKUH OKCIICPUMCHT

1,3,4,6

Heoprannueckue
1 OPTaHUYECKHUE

KHUCJIOTHhI

CooTHOCHUTD NPEACTaBUTEIEH OPraHUYECKUX U HEOPTraHUYECKUX KUCIIOT
C COOTBETCTBYIOLIEH Kiaccu(pukamoHHOM rpynmnoi. OnuceiBaTh 001me
CBOMCTBA HEOPraHUYECKUX U OPTaHUYECKHUX KHUCIIOT B CBETE TEOPUHU
MEKTPOIIUTUYECKON JUCCOLUALMY U C ITO3ULIUU OKUCIIECHUS-
BOCCTAHOBJICHHS KATUOHA BOJOPOAA UIM AHHMOHA KUCJIOTHOTO OCTATKa.
OmnpenensiTh 0COOEHHOCTH XUMHYECKUX CBOWCTB a30THOM,
KOHIICHTPUPOBAHHOM CEPHOM U MypaBbUHOU KUCIOT. [IpoBOINTS,
HaOII0AaTh U OOBACHATH PE3Y/IbTAThl MPOBEAEHHOTO XUMUYECKOTO

OKCIICPUMCHTA.

1,3,4,6

HeOpraHI/I‘leCKI/IC
H OPraHUYCCKUC

OCHOBaHUA

OnuchIBaTh HEOPraHUYECKHE OCHOBAHUSI B CBETE TEOPUU
3JIEKTPOJIUTAYECKON AUCCONMALIMU. XapaKTEpPU30BaTh CBOMCTBA
OpPTraHUYECKUX U HEOPTaHUYECKUX OECKUCIOPOIHBIX OCHOBAHUI B CBETE
MPOTOHHOM Teopuu. [IpoBOINTE, HAOIIOAATH M ONMCHIBATH XUMUYECKUN

OKCIICPUMCHT

1,3,4,6




Heopranunueckue XapakTepu3oBaTh OpraHUYECKHUE U HeopraHudeckue amdorepunie | 1,3,4
Y OpraHUYeCcKHe COEIMHEHHUS KaK BEIIECTBA C JIBOMCTBEHHON (hyHKIIHEH.
amQpoTepHBIC XapakTepru3oBaTh CBONMCTBA aMHHOKHUCIIOT Kak aM(OTESPHBIX
COCJIMHCHHUSI. OpraHUYeCcKUX COCJMHEHUI. PacKpbIBaTh pOjIb aMUHOKUCIIOT B
OpraHM3aliK KU3HU HAa OCHOBE MEXKITPEIMETHBIX CBsI3€H ¢ OHOI0rHeit
Comn XapaKkTepu3oBaTh COJIM OPraHUYECKUX U HEOpraHuueckux kucior | 1,3,4,6
B CBETE TECOPHUU IJIEKTPOIUTUUYECCKOM JTUCCOIHAIIAH.
CoOTHOCUTB IPEJICTABUTENEH COJIE OPraHUYEeCKUX U
HEOPraHUYECKHUX KHUCJIOT C COOTBETCTBYIOIIEH
KJIacCU(DUKAITMOHHON TPYyINNoi. XapaKTepU30BaTh KECTKOCTh
BOJIBI U TIpeJiIaraTh cnocoObl €€ ycTpaneHusi. OnuchiBaTh O0IIHNE
CBOMCTBA COJIEU B CBETE TEOPUH DIIEKTPOITUTHUYECKOMN
nuccoumnanuu. [IpoBoauTh, HaOIIOIaTh U OMUCHIBATH
XUMHUYECKUI SKCIEPUMEHT
Ilpaxmuueckasn [TnanupoBaTh, MPOBOANTH, HAOIIOIATH U OMIMCHIBATH XUMHUECKHUI 2,3,5
paooma 2 AKCIIEPUMEHT C COOTIOICHUEM MPABIII TEXHUKHU 0€30MaCHOCTH
Pemenne

3KCHepI/IMeHTaHBHBIX
3aaad 1o TeMe
«BeitecTBa 1 Ux

CBOMCTBa».




[ToBTOpEHUE M

PemraTe 3aaa4u, BBIIIOJIHATE TECThI U YIIPAXXHCHUA 110 TEMCE.

2,35

000011IEH1E [IpoBOANTH OLIEHKY COOCTBEHHBIX JOCTH)KCHHI B YCBOSHUU TEMBI.
TEMBI KoppektupoBaTh CBOM 3HaHUSI B COOTBETCTBUH C IJITAHUPYEMbIM
pe3yabTaToM

Konmponsnasn PemraTe 3agaun, BEIIOIHATE TECTHI M 3aJIaHUS 110 TEME. 2,5

paboma 2 no [IpoBOAUTH OlLIEHKY COOCTBEHHBIX JOCTHKEHHUM B YCBOCHUU TEMBI.

Teme «BemiecTtBa KoppektupoBaTh CBOM 3HaHUSI B COOTBETCTBUH C IJIAHUPYEMbIM

U UX CBOMCTBa». pe3yJIbTaToOM
3. Xumus u Xumuyeckas XapakTepru30BaTh XUMUYECKYIO TEXHOJIOTHIO KaK IIPOU3BOAUTEIIBHYIO 1,3,4,6
COBpPeMeHHOe TEXHOJIOTHSL. CHITy 00IIIecTBa.
001ecTBO [IpouzBoacTBo OrnuchIBaTh XUMUYECKUE MPOIIECCHI, JICKAIME B OCHOBE MIPOU3BOJICTBA

aMMHUaKa u aMMHaKa 1 METaHOJIa, C IOMOUIBIO POJHOIO SI3bIKA U SI3bIKA XUMHH.

METaHOoJIa

XuMuueckast ApPryMeHTHpOBaTh HEOOXOAUMOCTh XUMUUECKOU IPAMOTHOCTH KaK 1,2,3,4,5,6

IPaMOTHOCTh KaK
KOMITOHEHT
o01eit KyabTypbl

YCJIO0BCKAa

KOMITOHEHTA 0011Iel KYJIbTYphI YeJIOBEKa.

VYMeThb nosy4yaTth HE00X0AUMYI0 HHPOPMALIHIO C MAPKUPOBOK HA

YIIAaKOBKax pa3JIMYHbIX MPOMBIINIJICHHBIX U ITPOAOBOJIbLCTBCHHBIX TOBAPOB.




IToBTOpEHUE M
00001meHnne
Kypca.
IMoxBenenue
HUTOTOB Y4eOHOIro

roga

PemraTe 3aJa4u, BBITIOJIHATE TCCTHI U 3aJaHus 110 TEME.
HpOBOI[I/ITB OLICHKY COOCTBEHHBIX ,I[OCTI/I}KCHI/II\/'I B YCBOCHHUH TEMBI.
KOppeKTI/IpOBaTB CBOH 3HAHUA B COOTBCTCTBHHU C IJIAHUPYCMBIM

pe3yJIbTaTOM

2,35

COI''TACOBAHO

[IpoTokoi 3acenanust METOJUYECKOTO
00beIUHEHUS yIuTeIeh
€CTECTBEHHBIX HAYK

MAOY COHLI Ne 35

oT 30.08.2022 Nel

COI''TACOBAHO

3amecturenb qupekTopa no YBP
T.A. byxBanosa
31.08.2022 rona
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