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Ilnanupyemble pe3yJbTAaThl 0OCBOCHHS Y4eOHOT0 MpeaMeTa
«XHUMHUA»

JInYHOCTHBIE pe3yJIbTaThI:

B ILIEHHOCTHO-OPHEHTALMOHHON cdepe — YyBCTBO TOPJIOCTH 3a POCCHUICKYI0 XHMHYECKYIO
HayKy, TYMaHH3M, OTHOIIECHHE K TPYIY, LeJIeyCTPEMICHHOCTH;

B TPYIOBOH cdepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajibHEHIIel oOpa3oBaTeabHON U
npodeCCHOHATBLHON TPACKTOPHH;

B TI03HABATEIIbHOW (KOTHUTUBHOW, WHTEIUICKTYadbHON) chepe — YMEHHE YIpaBisTh CBOEH
MI03HABATEIbHON AEATEIBHOCTHIO.

MeTtanpeamMeTHbIe pe3yJbTaThl:

WCTIOJIb30BAHUE YMEHHH W HAaBBIKOB DAa3JIMYHBIX BHUIOB TI03HABATEIILHOW JCATEIBHOCTH,
NPUMEHCHHH  OCHOBHBIX  METOJOB  TMMO3HAaHUS  (CHUCTEeMHO-MH()OPMAIMOHHBIM  aHAJu3,
MOJICIIMPOBAHUE) JJIsl H3YUCHHUS PA3TUIHBIX CTOPOH OKPYKAOIIEH EHCTBUTEIBHOCTH;
MCIOJIb30BaHNE OCHOBHBIX MHTEIICKTYATbHBIX OMEPAIIHA:

(dbopMylnMpoBaHHE THUIIOTE3, AHAJIW3 W CHHTE3, CpPaBHEHHE, OO0OOIICHHEe, CHUCTEeMaTH3aIus,
BBISIBJICHHE IPUYUHHO-CIIEICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

YMEHHE TeHEPUPOBATh UICH U OIIPENIENIATh CPEACTBA, HEOOXOMMBIE IS UX PEeaTH3alliu;
YMEHHE OIpPENeNATh LENA W 33Jaud ACSTEIbHOCTH, BBIOMPATh CPEACTBA PeaH3allMd LEId U
MPUMEHSTh UX Ha TIPAKTUKE;

UCIIOJIb30BAaHME PA3JIMYHBIX HMCTOYHHMKOB JUIsI TONYYCHHS XUMHUYECKOW UWHGOpMAaIuHy,
MOHMMAaHUE 3aBUCHMOCTH COJEpX)aHUS W (QOpMBI TMpeAcTaBlieHUus HHPOpMamuu OT 1enei
KOMMYHHKAIIIH U aJipecaTa.

PerynastuBubie YY/I:

CaMOCTOSITEITLHO OTIPENIENATh eI, 3a/1aBaTh MapaMeTPhl U KPUTEPHH, TI0 KOTOPBIM MOKHO
OTIPEACIUTh, YTO LI IOCTUTHYTA;

OLIEHUBATh BO3MO>KHBIC TIOCJICJICTBUS JOCTIKEHHSI TOCTABJICHHOM LIEJN B ICATEIILHOCTH,
COOCTBEHHOM KU3HU U JKU3HHU OKPYKAIOMINX JIOACH, OCHOBBIBASICh HA COOOPAKEHUSIX ITUKH U
Mopay;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a]]a4i B 00pa30BaTEIILHON IEATEIHHOCTH U
KU3HCHHBIX CHTYaIUsX;

OILICHUBATh PECYPCHI, B TOM YHCJIE BpEeMs U APyrue HeMaTepualbHbIE PeCypChl, HEOOXOIUMBIE
IUTSL TOCTHIKEHHS TTOCTABJICHHOMW 11EITH;

BBIOMpATH MYTh JOCTIKCHUS LIEJH, TUTAHUPOBATh PEIICHNE TTOCTABICHHBIX 3a/1a4, ONTUMU3UPYS
MaTepHaJbHbIC M HEMaTepPHAJIbHBIC 3aTPaThI;

OpraHu30BbIBaTh AP (HEKTUBHBIN TTOUCK PECYPCOB, HEOOXOUMBIX JIJISl TOCTHKEHUS
IOCTaBJICHHOM IIEIIH;

COTIOCTABJIATH MOJIYYCHHBIN PE3yNIbTAT ACSITETLHOCTHU C IIOCTABICHHON 3apaHee IENbIo.

Kommynukaruusbie YY1

OCYIIECTBJISTh JEIOBYI0O KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK
BHYTpHU 00pa30oBaTeNbHOM OpraHu3alny, TaK 1 3a €€ mpeieiamMu ), ToJ0NpaTh TapTHEPOB IS
JIEIIOBOM KOMMYHHUKAITUW UCXOJIS U3 COOOPKEHUN PE3yIbTaTUBHOCTH B3aMMOJICUCTBHS, a HE
JIMYHBIX CUMIIaTHM;

MIPU OCYIIECTBICHUH TPYIIIOBOM pabOTHI OBITh KaK PYKOBOJIUTEINEM, TaK U YWICHOM KOMaH/IbI B
Pa3HbBIX POJISX (FEHEPATOP UAEH, KPUTHUK, UCTIOIHUTENb, BRICTYNAOIINMA, SKCIEPT U T.1.);
KOOPJAMHHUPOBATH U BHITIOJHATH pabOTy B YCIOBHSIX peaTbHOTO, BUPTYaJTbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BEpPHYTO, JIOTUYHO ¥ TOYHO MU3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAaHUEM aJICKBATHBIX
(YCTHBIX U MMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;



pacro3HaBaTh KOH(JIMKTOTEHHBIE CUTYalluH U IPEJOTBpAIaTh KOH(PIUKTHI 1O UX aKTUBHOU
(ba3bl, BEICTpanBaTh JIEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAINIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYKICHHM.

ITo3naBartenbHbie YY /:

MCKaTh U HAXOAUTh 0000IIEHHBIC CIIOCOOBI pelIeHUS 3a7a4, B TOM YHCIIE, OCYIIECTBIISTh
pa3BepHYTHIN HHGOPMAITMOHHBIN MTOMCK U CTABUTh HAa €T0 OCHOBE HOBBIC (yUeOHBIC U
T03HaBaTEJIbHBIC) 3a]1a4H;

KPUTUYECKH OLICHUBATh M HHTEPIIPETUPOBATH MH(POPMAIIMIO C Pa3HBIX MMO3UIINH, PACIIO3HABATH U
(buKCHpPOBATh MPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOUYHUKAX;

HCIIOJIB30BaTh PA3IMYHBIC MOJIEITHHO-CXEMAaTHUECKHUE CPECTBA AJIsI MPECTABICHHUS
CYILIECTBEHHBIX CBSI3€M U OTHOLIEHUN, a TAKXKE IPOTUBOPEYMH, BBISIBICHHBIX B
WH(pOPMaIMOHHBIX HCTOYHHUKAX;

HaxOJUTh U MPUBOAUTH KPUTUUECKHE APTYMEHThI B OTHOLLIEHUU JEHCTBUN U CYKJIEHUN PYroro;
CIIOKOWHO M Pa3yMHO OTHOCUTBHCS K KPUTHYCCKUM 3aMEYaHHSIM B OTHOIICHUH COOCTBEHHOTO
CYXJICHHSI, pACCMATPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 32 paMKH y4e€OHOTO MPeIMeTa U OCYIIECTBIISATH LIeJICHANTPaBICHHBIN MTOUCK
BO3MOXXHOCTEH JIJIs1 IMIUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS;

BBICTpPANBaTh WHIWBHIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAS OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUYCHUS;

MEHATH M YACP)KUBATh Pa3HbIC MMO3UITUN B TIO3HABATEILHON JEATEILHOCTH.

IIpenmeTHbIe pe3yabTaThl:

B pe3yabTare M3ydeHusi 6a30BOro Kypca XMMHMH BBINYCKHHK CpeJHeil IIKOJIbI MOJYYHT

BO3MOKHOCTb HAYYMTbHCH:

COBEPIICHCTBOBATH U Pa3BUBAaTh YMEHUE YIIPABIIATh CBOCH NIO3HABATECIIBHON NEATEIbHOCTHIO;
IPUMEHATh OCHOBHBIE HMHTEJUICKTYaJIbHBIE ONEpallui Takhe Kak, (GOpMyJIHpPOBAHUE THUIIOTE3,
aHaM3 M CHHTE3, CpaBHEHHE, O000OLIeHHe, CHCTEeMaTU3alus, BBIIBICHUE MPUUYUHHO-
CIICACTBEHHBIX CBSI3€H U JIp. VISl U3yYEHHS CBOWCTB BEIIECTB M XUMUYECKUX PEAKLUM;
MCTOJIb30BATh PA3IMUHbIE HICTOUHUKH JJIS TIOTYYEHHUS] XUMHUYECKOW HH(POPMALINY;
CaMOCTOSITENIFHO TUIAHUPOBATh U OPTaHU30BBIBATH YU€OHO-TI03HABATEIbHYIO IESATEILHOCTD;
yCTaHaBJIMBATh MOCIIEAOBATEILHOCTD ICHCTBHIA IPU PELICHUU Y4eOHOU 3a1a4H;

B pesyabTare ndyuyeHus XuMuu Ha 6a30BOM ypoBHe yueHHK 10 kiacca HayduTcs:

Ha3bl6amp N3YUYECHHBIE BEILIECTBA 10 «TPUBUATIBHON» UM MEXyHApOIHON HOMEHKIIATYPE;

onpedeJmmb: BaJICHTHOCTh MW CTCIICHb OKHUCJICHHA XHUMHYCCKHX OJOJICMCHTOB, THII XHMH‘IGCKOﬁ
CBS3M B COCIMHCHMSX, 3apsj HOHA, XapaKTep Cpelabl B BOJIHBIX PAacTBOpax HEOPTaHUYECKHUX
COGHHHGHHﬁ, OKHCJIHNTCIIb U BOCCTAHOBUTCIIb, HpI/IHaIUIe)KHOCTB BCIICCTB K paSJII/I‘-IHBIM KJ1accaM
OpraHNYEeCKUX COCTUHECHUH;

Xapakmepu3o6amas: 3JIEMEHTHl MAJIBIX NIEPUOAOB MO UX MOJOKEHUIO B MEPUOAUYECKON CUCTEME
JI.1.MenneneeBa; oOmKMe XMMHYECKHE CBOMCTBA METAIJIOB, HEMETAJJIOB, OCHOBHBLIX KIJIACCOB
HEOPraHWYECKUX M OPraHUYECKUX COCIMHEHUN; CTPOCHHE M XMMHUYECKHE CBOMCTBA M3YYEHHBIX
OpraHUYEeCKUX COCIUHEHUM;

00BACHAMY: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMSI; MPUPOIY XUMUUYECKOU
CBsI3U (MOHHOM, KOBAJIEHTHOM, METAJTMYECKOH ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIUU 1
MIOJIOKEHUSI XMMUYECKOTO PaBHOBECHUS OT Pa3IMUHBIX (haKTOPOB;

8bINOJIHAMb XUMUYECKUIL IKcnepumernm 110 PACTIO3HABAHUTIO Ba)KHEHIIIUX HCOPraHN4YCCKUX U
OpPraHn4€CKuX BCIICCTB,

npo6oOUmMsp CaMOCTOSITEIIbHBIN MMOMCK XUMHUYECKON MHPOPMAIMHN C UCIOIB30BAHUEM PA3IUYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JIJaHUHN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);
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UCTOJIb30BAaTh KOMIBIOTEPHBIE TEXHOJNOTHHM [ OOpadOTKM U TMepeJauyd XHUMHUYECKOH
vH(pOpMaIUU U ee MPEACTABICHHS B PA3IMYHBIX (OpMaXx;

IloryunT BO3MOKHOCTD HAYUHUTCS:

OO0BSICHEHUS] XUMUYECKUX SBJICHUI, MPOUCXOSALINX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;

ONpPEACIICHUSI BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUI B Pa3IMYHbIX YCIOBHSIX U
OILICHKH MX IOCJICACTBU;

9KOJIOTUYECKU TPaMOTHOIO MOBEJICHUS B OKpYKaloLIeH cpee;

OLICHKH BJIMSHUS XHMHMYECKOI'O 3arpsi3HEHUS OKPYKAIOIIEW Cpelbl Ha OpraHu3M 4YelloBeKa U
IPYTHE KUBBIC OPTraHU3MBI,

O0e3omacHOTO OOpalieHuss ¢ TOPIYMMH W TOKCHYHBIMH  BEIIECTBaMH, J1abOpaTOPHBIM
obopynoBaHueEM;

MPUTOTOBIICHHSI PACTBOPOB 3a/1aHHON KOHILIEHTPAIIMH B OBITY ¥ Ha IPOM3BOJICTBE;

KPUTHYECKOW OLIEHKH JOCTOBEPHOCTH XHMMHUYECKOM uWHGOpManuy, TMOCTYMaKomEeil H3 pa3HbIX
HMCTOYHHUKOB.

B pesyabTare nyuenust yueOHOro npeamera «XuMus» Ha YpOBHe CpeJHero odmero oopa3oBanus
BBINNYCKHHK 11 Kjacca Hay4YuTCH:

pacKpbIBaTh Ha IpUMeEpax posib XUMUHU B (POPMUPOBAHMM COBPEMEHHOIN Hay4yHOU KapTUHBI MUpa
U B IPAKTHYECKON JACATEIbHOCTH YEJIOBEKA;
JE€MOHCTPHPOBATh Ha IPUMEPAX B3aUMOCBA3b MEXKly XUMHUEH U IPYTUMH €CTECTBEHHBIMU
HayKaMu;
pacKphIBaTh Ha MPUMEpax MOJIO0KEHUS TEOPUU XUMUYECKOTo cTpoeHus A.M. bytieposa;
noHnMaTh ¢usudeckuit cmbicn Ileproanueckoro 3akona JI.M. MenzaeneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCHMOCTb CBOMCTB XMMHYECKUX JJIEMEHTOB M OOpPa30BAHHBIX MMHU BEILECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;
OOBSICHATH MPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX IMPEICTaBICHUH 00 UX cocTaBe
U CTPOCHMH;
IPUMEHATh TPaBWJIa CUCTEMAaTHYECKOM MEXIYHapOJHOW HOMEHKIATypbl Kak CpelicTBa
pasnuyYeHUs U UISHTU(UKALIMU BELECTB 10 UX COCTaBY U CTPOEHHUIO;
COCTABIISATh MOJICKYJISIPHBIE M CTPYKTYPHbIE (POPMYIIBI OPraHUYECKUX BELIECTB KaK HOCHUTEINIEH
MH(pOpMAllMd O CTPOEHHM BEIIECTBA, €r0 CBOHCTBAX M IPUHAAJIEIKHOCTH K ONPEAEICHHOMY
KJIACCY COCIMHEHUN;
XapaKTepu30BaTh OPraHUYECKHE BEILECTBA 110 COCTaBy, CTPOCHUIO U CBOMCTBAM, yCTAHABINBATh
IIPUYMHHO-CJIEICTBEHHBIE CBA3M MEX/y JAHHBIMU XapaKTEepUCTHUKAMU BEIIECTBA;
MIPUBOANUTH IPUMEPHI XUMHUYECKUX PEAKIUN, PACKPBIBAIOIINX XapaKTePHbIE CBOMNCTBA TUITMYHBIX
NPEJCTaBUTENICH KIACCOB OPTaHMYECKUX BELIECTB C LENbI0 MX WACHTH(PUKALNUU U OOBSICHEHUS
00J1acTH TPUMEHEHNS,
MIPOTHO3UPOBATh BOZMOXKHOCTH MPOTEKAHHUSI XUMHUUECKUX PEaKIMii Ha OCHOBE 3HAHUM O TUMax
XMUMUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;
UCTOJIb30BAaTh 3HAHUS O COCTaBe, CTPOEHHMM M XHWMHUYECKHX CBOMCTBaX BELIECTB s
0€30I1aCHOT0 MPUMEHEHUS B IPAKTUUYECKON JAEATEIbHOCTH;
NPUBOANUTH MPUMEPbl TPAKTUUYECKOTO HCIIOJIB30BAaHUS TPOIYKTOB MEpepadoTku HehTH u
IIPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN (IOJUATHIEHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);
MIPOBOJIUTH OMBITHI IO PACTIO3HABAHNIO OPIraHUYECKUX BEIECTB: MIIULEPHUHA, YKCYCHONW KUCIIOTHI,
HENpeAeIbHbIX >KUPOB, IIIIOKO3bI, Kpaxmaja, O€JIKOB — B COCTaBE MUILEBBIX MPOAYKTOB M
KOCMETHYECKUX CPECTB;
BIAJeTh MNpaBWIAaMU M IpHEeMaMu Oe€30HacHOM paboThl C XUMHUYECKUMH BELIECTBAMU U
J1a00paTOPHBIM 000PYIOBAHUEM;
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YCTaHABIIMBATh 3aBHCHUMOCTh CKOPOCTH XHMHYECKOW PEAKIUU M CMEIICHUS XUMHYECKOTO
paBHOBECHs] OT pa3iMYHBIX (HAaKTOPOB C TENIBIO OMPEICNICHUS ONTUMAIBHBIX YCIOBUH
MPOTEKAHUS XUMHUECKUX TPOIECCOB;

MPUBOANUTH TIPUMEPBI THIPOJIN3A COJICH B TOBCEIHEBHOM KU3HU UEIIOBEKA;

NPUBOANTH  TPHUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakimuid B TPUPOJE,
MIPOM3BO/ICTBEHHBIX MPOIIECCaX U JKU3HEICSITEIPHOCTH OPTaHU3MOB;

MPUBOJUTh TPUMEPHl XUMHYECKUX PEAKIMi, PacCKPBIBAIOIIUX OOIIHEe XUMHUYECKHE CBOHCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

MPOBOJIUTH PacueThl Ha HAXOXKICHHE MOJECKYIIPHOH (OpMyIBl yrieBoAopoAa Mo MPOAYKTaM
CTOpaHMsI ¥ 110 €r0 OTHOCUTEILHOW TUIOTHOCTH W MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €T0
COCTaB;

BJAJICTh TMpaBWJIAMH O€30MacHOr0 OOpamieHHuss C €IKAMH, TOPIOYMMH H TOKCHYHBIMHU
BEIIECTBAMH, CPEJCTBAMU OBITOBON XUMHU;

OCYIIECTBIISITh TOWCK XMMHYECKOM WHQOpMAIMK 1O HA3BaHWUAM, HWIACHTH(PUKATOpAM,
CTPYKTYpPHBIM (hOpMYyJiaM BEIIECTB;

KPUTHYECKH OIICHUBATh M MHTEPIPETUPOBATh XUMUYECKYI0 WH(OPMAINIO, COACPKAIIYIOCS B
COOOIIEHUSX CpPEACTB MaccoBOl HHpopMauu, pecypcax VHTepHeTa, HaydHO-TIOMYJSPHBIX
CTaThsAX C TOYKHU 3PCHHS €CTECTBEHHO-HAYYHONH KOPPEKTHOCTH B LENSX BBISIBICHHS OITUOOYHBIX
CyXAeHHUI U (HOPMHUPOBAHHSI COOCTBEHHOM TO3HIINH;

NPEJCTAaBIATh MYTH pEIIeHUs TIIO0ANBHBIX MPOOJIeM, CTOSMIMX IEpe] YeIOBEUYECTBOM:
AKOJIOTUIECKUX, YHEPTETHUECKUX, CBIPHEBBIX, M POJIb XUMHH B PEIICHUU 3THUX MTPOOIIEM.

BbInyCKHUK MOJTYYUT BO3MOKHOCTh HAYUHThCS:

WJUTKOCTPUPOBATH HA IPUMEPAxX CTAHOBICHUE U DBOJIOLMIO OPIraHMYECKOW XMMUU KaK HAayKd Ha
PA3JIMYHBIX UCTOPUYCCKUX 3TAllaX €€ PA3BUTHS,

UCIOJIb30BaTh METOJbl HAYYHOIO TIO3HAHUS TPU BBIIOJHEHUU TPOEKTOB U  y4eOHO-
UCCIIEIOBATENbCKUX 33/ad MO0 HM3YYEHHIO CBOMCTB, CMOCOOOB MONYYEHHS W pacro3HaBaHUS
OpPraHUYECKUX BEIIECTB;

OOBSACHITH MPUPOY U CHOCOOBI 00pa30BaHHUS XMUMHUYECKOM CBS3U: KOBAJCHTHOU (IOJISIPHOM,
HETIOJISIPHOW), MOHHOW, METAJUTHYECKOW, BOJOPOIHONW — C IEJBI0 ONMPEACNICHUS XUMUYECKON
AKTUBHOCTH BEIIECTB;

YCTaHABIMBATh TEHETUYECKYI0 CBS3b MEXAY KJIaccaMd OpraHM4ecKHUX BEIIeCTB s
00OCHOBaHHS MPHUHLMIIHMATLHOW BO3MOXXHOCTH IIOJIyY€HHS OpPraHUYECKUX COETUHEHMIA
3aJJaHHOTO COCTaBa U CTPOCHUS;

YCTaHABIIMBATh B3aMMOCBA3H MEXKIY (DaKTaMH U TEOpHUEl, MPUUUHOMN U CIIeICTBUEM IIPU aHAJIH3e
HpOGHCMHBIX CI/ITyaL[I/Iﬁ )41 OGOCHOB&HI/II/I MMPUHHUMACMBIX pQH_IGHI/II\/'I Ha OCHOBE€ XHMMHNUYCCKHUX
3HAHUH.



Conepxxkanue Tem yueOHoro npeamera 10 kiace
Tema 1
Beenenune
Teopusi cTpoeHnsi OpraHuvdecKuX coequHeHui (3 u)
[Ipenmer oprannueckoil xumuu. CpaBHEHHE OPraHUYECKUX COEIUHEHUM C HEOPraHUYECKUMHU.
[IpupoHbIe, HICKYCCTBEHHBIE 1 CUHTETUYECKUE OPraHUYECKNUE COETMHEHUS.

BanentHocTh. XMMHUECKOE CTPOCHHE KaK MOPSAAOK COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO MX
BAJIECHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHYECKOTO CTPOEHUSI OPraHNYECKUX COCAMHEHUM.
[ToHATHE O TOMOJIOTUU ¥ TOMOJIOTaX, H30MEPHHU U U30Mepax. XuMHUEcKue GopMyIibl U MOACTH
MOJIEKYJI B OPTaHMYECKON XUMHUH.

JemoncTpaumnu. Mozenn MOJIEKyJI TOMOJIOTOB U U30MEPOB OPTAHUYECKUX COCITUHEHUN.

Tema 2

YraeBoaopoabl U UX MPUPOIHbIE HCTOYHUKH (8 u)

[Ipuponnsiii ra3. Ankansl. [IpupoaHbiid ra3 kak TomimBo. [IpeumMyniecTsa mpupoaHOro rasa nepes
OpYTMMHU BuJamu Toruiea. CocTtaB IpUpPOIHOTO rasa.

A J1 K a H bl: TOMOJIOTUYECKUI PAJl, U30MEPHUS U HOMEHKJIATypa aJIKaHOB. XUMHUUYECKHE CBOMCTBA
aJIKaHOB (Ha MpUMepe METaHa U 3TaHa): TOPEHUE, 3aMEILIEHUE, PA3JI0KEHUE U IETUIPUPOBAHUE.
IIpuMeHeHNEe alKaHOB Ha OCHOBE CBOMCTB.

A 7K € H bl. DTHJICH, €ro MoTydeHHe (IeTHAPUPOBAHNEM dTaHa U JAeTHIpaTallueli ITaHOa).
XUMHUYECKHE CBOMCTBA ATHIIEHA: TOPEHHE, KaUeCTBEHHbIE peakunu (ooeclBedrnBaHne OpOMHON BOJIBI U
pacTBopa nepMaHraHara Kajus), TuapaTanus, noiumepusanus. [lonustunen, ero cBoiicTa u
npuMeHeHue. [IpuMeHenne 3TuneHa Ha OCHOBE CBOMCTB.

AnkangueHs UM Kayuy K U [lonsarue 06 ankaareHax Kak yrieBoJ0pOAax C IByMs ABOWHBIMU
CBs3MU. XMMHUYECKHE CBOMCTBa OyTaaueHa-1,3 u n3onpeHa: obecrBeunBanue OpOMHON BOJIBI U
MoJIMMEpU3anus B Kaydyku. Pe3uHa.

A 1 K ¥ H bl. ATICTWJICH, €T0 NOJyYeHHEe MUPOIU30M METaHa M KapOUIHBIM CIIOCOOOM. XUMUYECKHE
CBOICTBA alleTUJIEHA: TOpeHHe, obeclBeunBaHuEe OPOMHOI BOJIbI, TPUCOEIUHEHNE XJIOPOBOAOPOA U
runpatanys. [IpumeHeHne aneTuiIeHa Ha OCHOBE CBOMCTB. Peakius nonumepusaiy BUHUIXJIOpUA.
[TonMBUHUIXIJIOPHU U €r0 IPUMEHEHHUE.

b e 1 3 0 1. [Tonyuenune GeH307a U3 reKcaHa U aleTHiIeHa. XMMHUYECKHE CBOMCTBA OEH30I1a: TOpEeHHe,
rajJloreHupoBanue, HuTpoBanue. [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CoctaB u nepepaborka nHedptu. Hedrenpoaykrel. beH3uH 1 moHATHE 00 OKTAHOBOM YHCIIE.

JdemoncTpauuu. I'opeHue metaHa, 3THIEeHa, aneTuieHa. OTHOIIEHNE METaHa, TUIEHA, alleTUIICHA U
OeH30J1a K pacTBOPY MepMaHTraHara Kanusi 1 OpomHoit Bone. [lonydeHne sTunena peakuei
JeTUapaTalyy 3TaHOJA U JACTIONMMEPU3aLMU TOJUITUIICHA, alleTUIIeHa KapOUIHBIM CIIOCOOOM.
Pa3noxeHne kaydyka pu HarpeBaHWHU, UCTIBITAHUE MPOJLYKTOB Pa3IOKEHUs HA HENPEAEIbHOCTD.
Konnexnust 06pa3ios HehTH U HEYTETPOAYKTOB.

JlabopaTopHsble onbIThI. 1. OnpeneneHne 3JEMEHTHOIO COCTaBa OPraHUYECKUX COETUHEHUH. 2.
NsroroBneHue moaeneit Mosiekys yriaeBoaopoaoB. 3. OOHapykeHHe HENpPeIeTbHbIX COSIUHEHUN B
KHUIKUX Hedrenpoaykrax. 4. [lomyuenue u cBoiicTBa aneTuieHa. 5. O3HaKOMIICHHE C KOJUIEKIUEeH
«HedTh 1 poayKTHI €€ IepepadOTKI».

KonTtpoabsnas padora Ne 1 no teme: «Y1J1€BOAOPOIbI U UX MPUPOIHBIE HCTOYHUKI

IIpoekTsi: 3aragounsiii yraepona. Hedts n HepTepoayKTHI.

Ucnonv3zoBanne UKT: IIpezentanus «[Ipupoansiii ra3» Ilpesenranns «YriaeBo1opoas! B )KU3HU
yenoBekay [Ipesentamus «HedTs»

Tema 3

Kuciopoacoaepxamme opranudeckue coeIMHEeHUs1 1 UX NPUPOAHbIEe UCTOUYHUKH (10u)
EnuHCTBO XMMUYECKOUN OpraHr3alry KUBbIX OPraHu3MOB. XMMUYECKUI COCTAB KUBBIX OPraHU3MOB.

C mu p 1 bl [lomydenne 3Tanoaa OpOKEHUEM TIIOKO3bI M TUApaTayeil sSTuiieHa. [ uapokcuabHas
rpymnmna kak ¢pyHkunoHanbHast. [IpeacraBienne o BOIOpOIHON CBsI3U. XUMUYECKHE CBOMCTBA dTaHOA:
ropeHue, B3auMO/JICICTBIE ¢ HATpUeM, 00pa30BaHKe MPOCTHIX U CIOXKHBIX 3(UPOB, OKUCICHUE B
anpreru. [lpuMenenune 3TaHos1a Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €TI0 MOCIEACTBUS U
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IIPEYNPEXKICHUE.

[TonsiTHE O MpeIeNbHBIX MHOIOATOMHBIX ClIUpTax. [ MHIleprH Kak IpeacTaBUTEb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiiysi HA MHOTOATOMHbIE CIUPTHL. [IpuMeHeHue rimiepuna.

Kamenus it yrons. @ eH o a Kokcoxumuueckoe mpou3BOACTBO U €ro npoaykuus. [lonydenue
(dheHoa KOKCOBaHMEM KaMEHHOTO yrisi. B3auMHoe BIMsiHAE aTOMOB B MOJIEKyJie (heHoa:
B3aUMOJICHCTBHE C THUIPOKCUIOM HATpUs U a30THOM kucyioTor. [TomukonaeHcaus henomna ¢
dbopMmanbaeruioM B eHonopopManbaeruanyto cmony. [Ipumenenne heHnona Ha OCHOBE CBOWCTB.

A nbaeruasbl [lonydeHne anpaerui0B OKUCIEHUEM COOTBETCTBYIOIIUX CIMPTOB. XUMHUECKUE
CBOMCTBA aJIbIETUI0B: OKUCIEHUE B COOTBETCTBYIOIIYIO KHCIOTY M BOCCTAHOBIJIEHUE B
coOoTBeTCTBYIOIMMN ciupt. [IpuMenenne Gpopmanbaeruaa u aneTanbaeruaa Ha OCHOBE CBOWCTB.

KapGoHoBBI € KuCIOT 5L [lomyueHue kapOOHOBBIX KHCIOT OKACIICHUEM aJIbJICTH/IOB.
XUMHYECKHE CBOMCTBA YKCYCHOM KHCJIOTHI: O0IIME CBOMCTBA C HEOPTaHUYECKUMU KUCITIOTaMHU U
peakuus dTepudukanmu. [IpuMeHeHrne yKCyCHOM KUCIOTHI HA OCHOBE CBOMCTB. BhICIIne sKUpHBIE
KHUCJIOTBI Ha MPUMEPE NaTbMUTHHOBOM U CTEAPHUHOBOM.

CnoxHble 30 UpBHl U KU p bl [lonyueHne cioXHbIX A3QUPOB peakuuent srepuduxanuu.
Crnosxxnble 3(UphI B IpUpOJIe, UX 3HaueHue. [IpumeHenune ciokHbIX 3(pUpoB HA OCHOBE CBOWCTB.

JKupsl kak crnoxkHbie 3(pupel. XUMUYECKHE CBONCTBA )KUPOB: TUAPOIH3 (OMBUICHHUE) U THIPUPOBAHHE
KUJKUX KUPOB. [I[puMeHeHne KupoB Ha OCHOBE CBOMCTB.

VY rieBo bl YIeBoabl, X Kiaccuukanus: MOHOcCaxapHuabl (TII0K03a), AMcaxapHu bl (caxapos3a) u
nosicaxapubl (Kpaxman U HeJuTio103a). 3HaueHUe YIJIeBOA0B B )KUBOW MPUPOJE U B KU3HU YEJIOBEKa.

I'moko3a - BemecTBo ¢ ABOMCTBEHHOM (DyHKIMEH - ainbIerujocnupT. XUMHUYECKHE CBOHCTBA
TJIIOKO3BI: OKUCJIEHHE B INIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, OposkeHue (MOJIOYHOKHUCIIOE
U cnupToBoe). IIpruMeHenue riaoKo3b Ha OCHOBE CBOMCTB.

Hucaxapunbl 1 nonucaxapuabl. [IoHsTHE 0 peaknusIX MONTMKOHACHCAIIMU U TUAPOJIN3a Ha IpUMEpe

B3aMMOIIPEBPAICHHI: TJIFOKO3a <= MOJHUCAXapHI.

JdemoncTpanun. OxucieHne cuupra B anpjaerua. KauecrseHHas peakius Ha MHOTOATOMHBIE CIIUPTHI.
Konnexnust «KaMeHHBIH yToIb U IPOIYKTHI €T0 epepadoTkuy». PacTBopuMocTh peHoma B Boje npu
OOBIYHOM TeMIlepaType U Ipu HarpeBanuu. KauectBenHsle peakuuu Ha (eHon. Peakius «cepedpsHOTo
3epKayia» anbJAEeTU0B U TIOK03bl. OKHUCIEHUE albJAETUI0B U TIFOKO3bI B KUCIOTHI C IOMOIIBIO
rugapokcuaa meau (II). ITonydyenne ykCyCHO-3THIIOBOTO M YKCYCHO-N30aMUII0BOTO 3¢upoB. Komnekuus
s¢upHbIX Macen. KauecTBeHHas peakiys Ha Kpaxmal.

JlabopaTopHsle onbIThI. 6. CBolicTBa ATHIIOBOTO ciupTa. 7. CBoiicTBa rimuepuHa. 8. CBoiicTBa
dbopmanbaeruaa. 9. CpoiictBa ykcycHou KuCioThl. 10. CBoiicTBa xupoB. 11. CpaBHEeHHE CBONCTB
pacTBOPOB MbLjIa ¥ CTHUPANIbHOTO nopoika. 12. CoiicTBa rimoko3bl. 13. CBolcTBa KpaxmMara.
KonTpoabHas padora Ne 2 o teme: «Kucnopopocoaepxamiye OpraHideckKue CoOeTMHEHUS
IIpoekThi: «ITOT AYpMaHAIMIUN 1 00KHUTAIOMINHI. ..» (3TUIOBBINA CUPT).3HAYCHHUE YTIIEBOIOB.
Hcnoan3oBanue UKT: [Ipezerramus «Yrneroas», CD «BupTyanbHas mabopaTtopusi»

IIpesenTtanust «CrnupTs»

Tema 4

A3oTcoaep:xainue coeJUHHEHUS] M UX HAXOKIeHHe B )KUBOIl mpupoje (6u)

A M u H bI. [TonaTHe 00 amuHax. [Toaydenne apomMaTHieckoro aMmmHa - aHWJIMHA - U3 HUTPOOEH30J1a.
AHWINH KaKk OpraHu4ecKoe OCHOBaHME. B3anMHoe BIMsIHUE aTOMOB B MOJIEKYJIE aHMJIMHA: OCJIableHHe
OCHOBHBIX CBOMCTB U B3aUMOJICHCTBUE C OpoMHOM Bos1oH. [IpuMeHeHne aHMIMHA HAa OCHOBE CBOMCTB.

AMUHOKH CIO T bL [lonyueHne aMUHOKHCIIOT U3 KapOOHOBBIX KUCIOT U THIPOJIN30M OEJIKOB.
XUMHYECKHE CBOMCTBA aMUHOKHCIIOT Kak aM(OTEPHBIX OPraHUYECKUX COSTMHEHUN: B3aUMOJICHCTBIE
CO LIEJIOYaMH, KUCIOTaMU U JIpYT ¢ ApYroM (peakuus MoJMKoHaeHcaun). Ilentuanas cBsa3p u
nonunenTuasl. [IpumMeHeHne aMuHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 11 x u. [lonyuenne 6enKoB peakiyei MOJTUKOHACHCAMU aMUHOKHCIIOT. [lepBruHas, BropudHas u
TpeTHYHAasl CTPYKTYphI OeIKOB. XMMUYECKUE CBOMCTBA OENIKOB: TOpEeHHe, NeHATypalysl, THAPOIIU3 U
[BETHBIE peakiy. buoxumuueckue QyHKIIUN OEIKOB.

['eneTnueckas CBA3b MEXAY KJIaCCAaMH OPTaHUYECKUX COECIUHEHUN.

HyxnennoBblie kuciaoTel. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJI€0TH10B. OOLHii mian
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crpoenus Hykieotuna. Cpasuenue ctpoenus U pynkuuit PHK u JIHK. Pons HyKi1eMHOBBIX KHCIIOT B
XpaHEHUU U Nepeaye HacueAcTBeHHON nHpopMaruu. [ToHsTHe 0 GMOTEXHOIOTUU U TE€HHOM
WUHXEHEPUH.

JdemoncTpanmnu. BzanMoelicTBue aMMuaka M aHWJIMHA C COJITHOM KUCIIOTOM. Peakuys aHuanuHa ¢
OpoMHOIi Bo/10#1. Jl0Ka3aTenbCcTBO HANMWYHS (DYHKIIMOHAIBHBIX TPYIII B PACTBOPAX aMHHOKUCIIOT.
PactBopenue u ocaxaenue 6enkoB. L[BeTHbIe peakiiy OeIKOB: KCAHTOIIPOTEHHOBAS U OMypeToBasl.
I'openue ntuubero nepa u mepctsinod HUTH. Monens mosekyinbl JIHK. ITepexoasi: aTaHOon —> 3THIIEH
STWIECHIVIUKOIb —> 3TWIEHIUKOIAT Meau (II); ataHon —>3TaHans —> TaHOBas KUCIOTA.
JladopaTopHnblie onbIThl. 14. CBolicTBa OEIKOB.

IIpakTnyeckas padora Nel. MnenTudukanust opraHn4eckux COeANHEHHA.

HUcnoanzoBanue UKT: [Tpezenrtanust «AMUHB», Ipe3eHTAUA «AMUHOKHCIOTHI»
Tema S
buoJsiornyeckn akTMBHbIE OPraHnYeckue coequuenus (4 u)

® epwm™eHTbl. DepMEeHTHI Kak OMOJOTHUECKUE KaTaau3aTopbl 0eIKOBOM mpupoasl. OcoOeHHOCTH
¢byHkuonupoBanus pepMeHToB. Posib pepMeHTOB B KU3HEAEATEIBHOCTH KUBBIX OPraHU3MOB U
HapOJHOM XO35IHCTBE.

B uTaw™u H bl [lonstue o Butamunax. Hapymienus, cBsg3aHHble C BATAMUHAMU: aBUTAMUHO3BI,
TUIOBUTAMUHO3bBI M TUIIEpBUTAMUHO3bI. Butamun C Kak npeacTaBuTeIb BOJAOPACTBOPUMBIX BUTAMUHOB
Y BUTAaMUH A Kak IpeJICTaBUTEINb KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M 0 H bI. [ToHSITHE 0 TOPMOHAX KaK T'yMOpPAJIbHBIX PETYIATOPAX KU3HEIEATEIBHOCTH KHUBbBIX
opranu3mMoB. HCYNUH U aJipeHaluH Kak MpeacTaBuTean ropMoHoB. [Ipodunaktuka caxapHoro
nunaoera.

JlexapcTB a. JlekapcTBeHHAss XUMUS: OT HATPOXUMHUU JI0 XUMUOTEpANHH. ACTUPUH. AHTUONOTUKH
u nucbakrepros. Hapkotuyeckue BemectBa. Hapkomanusi, 6opr0a ¢ Helt 1 mpoduiiakTuka.

JeMoncTpanum. Pa3noxenue nepokcuia BOJ0poaa KaTanazoil CbIporo Msica M ChIporo kaproders.
Komnexus CMC, conepxamux sH3uUMBIL. Vicnbitanue cpeasl pactBopa CMC uHIMKATOpHOM Oymaroii.
Wnmoctpanuu ¢ potorpadusiMu )KUBOTHBIX € pa3iIMuHbIMU (popMamMu aBUTaMHUHO30B. Kosnekius
BUTaMHHHBIX NpenapaToB. VcnbelTaHue cpebl pacTBOpa aCKOPOMHOBOM KHCIOTHI MHAWKATOPHOU
Oymaroii. MicipITaHne anTeuyHoTo Ipenapara HHCyIuHa Ha O0enok. JlomarHss, mabopaTopHast 1
aBTOMOOWIIbHAS allTeYKa.

IIpoexTsi: BemecTBa )x13HU: BUTAMUHBI, TOPMOHBI U (DEPMEHTHI.
Hcnonv3oBanne UKT: IIpezentanus «Mup noamumepon»

Tema 6
HckyccTBeHHBbIE M CHHTETHYECKHE OJIMMepPHI (4 u)

NckyccTBeHHBIEe TOJIHUM e p bl. [loyueHrne HCKYCCTBEHHBIX MOJMMEPOB, KaK MPOAYKTOB
XUMUYECKOH MOAM(UKALINN TPUPOIHOTO MOJTUMEPHOTO ChIPbs. VICKycCTBEHHBIE BOJIOKHA (aLE€TaTHBIN
IIeJIK, BUCKO3a), X CBOICTBA U MPUMEHEHUE.

CuHTeTHUECKHUE MOJUMEe P bl [lonydeHre CHHTETHYECKUX TTOJIUMMEPOB PEAKLIUSAIMU
MOJIMMEPU3aLUH U MoNUKoHAeHcauu. CTpyKTypa MOoJIUMEpOB JIMHEHHAs!, pa3BETBIICHHAs U
IIpOCTpaHCTBEHHAs. [IpecTaBuTeNI CHHTETUUECKUX IJIACTMACC: MTOJIMATUIIEH HU3KOTO U BBICOKOT'O
JaBJICHUS, TOJUIIPOIMIICH U MOMUBUHUIXJI0opUA. CUHTETHYECKHE BOJIOKHA: JJaBCAaH, HUTPOH U KaIlpOH.

JdemoncTpanun. Komiekus miactmace U n3enuil u3 Hux. Koyiekum ucKyCcCTBEHHBIX U
CUHTETUYECKU BOJIOKOH U M3JIeHi U3 HUX. Pacrio3HaBaHue BOJIOKOH MO OTHOIICHUIO K HATPEBAHUIO U
XUMHUYECKH PEAKTUBAM.

JlabopaTopHble onbIThI. 15. O3HaKoMIIeHHE ¢ 00pa3IlaMu TIaCTMACC, BOJIOKOH U Kay4yKOB.
IIpakTnueckas padora Ne2. Pacno3HaBaHMe IJ1aCTMAcC ¥ BOJIOKOH.
Hrorosasi koHTpOJILHasi padoTa Ne3



Conepxxanue Tem yueOHoro npeamera 11 kiaace
Tema 1

Crtpoenne atoma u nepuogudeckuii 3axon /{. U. Menaesneena (3 4)

OCHOBHBIE CBEJEHUSA O CTPOEHHUHU aTOM a. Anpo: IpoOTOHBI U HEUTPOHBI. 30TOMIBI.
DNEeKTPOHBI. DJIEKTPOHHAS 0007I04Ka. DHEPreTHUECKU ypoBeHb. OCOOCHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-TO U 5-TO MEPUOA0B MepUoanIecKoit cuctemsr J1. U.
Menneneesa (mepexoHbIX 1eMeHToB). [TonaTue 06 opourtasx. s- u p-opouTanu. DIeKTpOHHbIE
KOH(UTypaIi aTOMOB XUMHYECKHUX AJIEMEHTOB.

ITepuoguueckuin 3axon JJ M MenngeneeBa BCBETE YyUEHUSA O CTPOCHHUHU
aT oM a. Orkpeitue [. . MeHnneneeBbIM NEPUOANIECKOTO 3aKOHA.

[Meproauueckas cucreMa xummuueckux 3nemMeHToB J1. . MenneneeBa - rpadudeckoe 0ToOpakeHue
MIEPUONYECKOr0 3aKOHA. PU3NUECKUI CMBICI IOPAIKOBOIO HOMEpA 3JIEMEHTa, HOMepa epuoa u
HOMepa Irpynibl. BajeHTHbIE 251eKTpOHBI. [ [puunHBI N3MEHEHUS CBOMCTB 3JIEMEHTOB B IIEPUOAAX U
rpynmax (TJaBHBIX MOATPYIax).

[Tonoxenne Bogopoaa B NEpUOANYECKON cucTeME. 3HAUEHUE NIEPUOANUECKOTO 3aKOHA U
MEePUOINYECKOIN CUCTeMbI XUMUYEeCKHX d7eMeHTOB 1. V1. MenaeneeBa g pa3BUTHSI HAYKH U
MMOHUMAaHHUS XUMUYECKON KapTUHBI MUpAa.

JemoHcTpanuu. Pazanunsie GopMbI IEPHOIMUECKON CUCTEMBI XUMUYECKHX 31eMenToB 1. .
Menneneena.

JlaGopaTopHsliii onbIT. 1. KoHCTpyHpOBaHue NEpHOINUECKOM TaOIUIIBI 3JIEMEHTOB C
WCIIOJIb30BAaHUEM KapTOYEK.

Hcnoan3zoBanne UKT: npezentanus «CtpoeHue aromay, BuaeopmibM «Benukuil 3aKoH»
IIpoekt: «Mmenem /. 1. MenneneeBa»

Tema 2

Crpoenue BemecTBa (14 1)

NounHass xumMmudeckas cBs3b. Karnonsl u annonsl. Kiaccuduxanus nonos. Monnsie
KpUCTaJUIMYECcKue pemeTku. CBOKCTBA BEIIECTB C 3TUM TUIIOM KPUCTAIUIMYECKUX PEIIETOK.

KoBaneHTHasd XUMHuUYecKasd CBs3b. DIEKTPOOTPULIATENbHOCTD. [lonspHas u HenoaspHast
KOBJICHTHBIE CBSA3U. J{umoss. [1oaapHOCTE CBS3HM M MOJSAPHOCTHh MOJIEKYTbl. OOMEHHBIN U JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJCHTHOW CBSA3U. MOJIEKYIIspHBIC U aTOMHBIE
KpUCTAJUIMYECKUE pemeTki. CBOMCTBA BEIIECTB C 3TUMU TUITAMH KPUCTAIIMYECKUX PELIETOK.

MeTtannudyeckas XUMUUYecKas B3 b. OcoOOEHHOCTH CTPOEHHS AaTOMOB METAJLJIOB.
Meramueckass XMMUYECKasl CBSI3b U METaJUIMYECKask KpucTauinueckas pemerka. CBONCTBA BEILIECTB C
9TUM THUIIOM CBSI3H.

BonopoaHasg xumMmuueckas CBs3b. MeXMOJIEKyIIpHAas U BHYTPUMOJIEKYJIIpHAs
BOJIOPOJIHAS CBSI3b. 3HAUCHHE BOJIOPOIHON CBS3U JJISl OPraHU3aIMU CTPYKTYpP OMOIOIMMEPOB.

IT o mu M e p bl [InacTmMacesl: TEPMOILIACTBI M PEAKTOILIACTHI, UX MPEACTABUTENN U IPUMEHEHHE.
Bonokna: npupoasblie (paCTUTEIbHBIE U )KMBOTHBIE) M1 XUMUYECKUE (UCKYCCTBEHHBIE M CUHTETUYECKUE),
WX MPEICTaBUTENIN U IPUMEHEHUE.

N'azoo6pa3Hoe cocTOASHUE BeIlecCTBa. IpuarperaTHbIX COCTOSIHUS BOJIBI.
Oco0eHHOCTH CTPOCHHMS Ta30B. MOJISIPHBIN 00HEM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX TPUPOAHBIX CMECEH: BO3YX, IPUPOIHBIN Ta3. 3arpsi3HeHue atMochephl
(KUCTIOTHBIC JOXK/IW, TAPHUKOBHIN 2P (deKT) u 6opbda ¢ HUM.

[IpencraBuTeny ra3000pa3HBIX BEMIECTB: BOAOPOI, KUCIOPO, YTIEKUCIBIN Ta3, aMMHUaK, dTHIeH. Mx
MoJIyueHue, coOupaHue 1 pacro3HaBaHueE.

XKunkoe coctossHme BemecTBa. Boga. [lorpedienne Boabl B OBITY U Ha MPOU3BOJICTBE.
XecTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

MuHepaibHbI€ BOJIbI, X UCIIOJIb30BaHUE B CTOJIOBBIX U JICUCOHBIX IIEIISAX.

JKunkue KpucTamibl M X IPUMEHEHNE.

TBeprnoe coOCTOsIHUE BellecCTBa. AMop(dHbIE TBepAbIC BEIIECTBA B TPUPOJ
Y B KW3HM YEJIOBEKA, UX 3HAYEHUE U IpuMeHeHue. Kpucrammueckoe CTpOeHNE BEIIECTBA.

HucnepcHbie cucTeM bl [loHATHE O AMCTIEpCHBIX cucTeMax. /lucniepcHas dasza u
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aucriepcuonHas cpeaa. Kimaccudukanus TucnepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTO
COCTOSIHHS TUCTICPCHOM CPelibl M TUCTICPCUOHHON (ha3bl.

I'pybGoaucnepcHble CUCTEMBI: SMYIbCHH, CYCIICH3UH, a3PO30JIH.

ToHKOAMCIIEPCHBIE CUCTEMBI: TE€IIU U 30J1U.

CocTaB BemecTBa U CM e C e . BermecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMUS.
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB.

[onsATue «1ons» U ee pa3HOBUIHOCTH: MaccoBast (J10JIs SIIEMEHTOB B COSIMHEHHH, J10JI1 KOMIIOHEHTa
B CMECH - JI0JIsl IPUMECEH, 10151 pACTBOPEHHOTO BELIECTBA B pacTBOpe) U oObeMHasd. Jloms BeIXxoaa
IIPOJYKTA pEakLUU OT TEOPETUUECKHU BO3MOMKHOTO.

JdemoncTpauuu. Mojaenb KpUCTAIUTMYECKOW pelieTKy Xaopuaa Hatpus. O0pas3iibl MUHEPAJIOB C
MOHHOM KPUCTAJUIMYECKON PEIIETKON: KaJablUTa, raaura. Moaenu KpuCcTauInyeCKuX peleToK «CyXoro
npaay» (Wu nona), anMasa, rpadura (nam kBapua). Moaens monexkyinbl JJHK. O6pasier mmactmace
(penonodopmanbaeruIHbBIC, TOTUYPETAH, TOJUITUICH, TOTUIPONIICH, TOTUBUHIIXJIOPHT) U U3ICTHS
u3 HuX. OOpasiibl BOJIOKOH (IIEPCTh, IETK, alleTaTHOE BOJIOKHO, KaIllpOH, JIaBCaH, HEWJIOH) U U3JeNUs U3
HuX. OOpa3Ipl HEOPraHUYECKUX MMOTMMEPOB (Cepa MIACTHIeCKas, KBapll, OKCH] ATFOMHUHHS, IPUPOIHBIE
AIIOMOCHJIMKATHI). Mozenb MoJiipHOro 00beMa ra3oB. Tpu arperaTHbIX cOCTOsIHUA BoAbl. OOpa3iibl
HAKUIHU B YaifHUKE U TpyOax LEeHTPaTIbHOr0 OTOMIeHHs. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHUSI.
[Tpubops! Ha xuIKKX KpucTaax. OOpa3ibl pa3IMUHbBIX TUCIIEPCHBIX CHUCTEM: SMYJIBCHH, CYCIICH3UH,
aspo3soseid, reneit u 3omei. Koarymsmmsa. Cunepesuc. Dpdext Tunnans.

JlaGopaTtopHbie onbIThI. 2. OnpeieieHNue TUIIa KPUCTATUIMYECKOM PEIIeTKH BEIIECTBA U ONUCAHUE
€ro cBOKCTB. 3. O3HaKOMJIEHHE C KOJUIEKIIMEN MTOJIMMEPOB: IJIACTMACC U BOJIOKOH U U3ENHS U3 HUX. 4.
HcnbiTanue BoAbI Ha KECTKOCTh. Y CTPAHEHHE )KECTKOCTH BOJIBI. 5. O3HAKOMIIEHHE C MUHEPAJIbHBIMU
BoJaMu. 6. O3HAKOMJICHUE C AUCTIEPCHBIMU CHUCTEMAMH.

IIpakTuyeckasi padora Nel. [Tomyyenue, cobupanue u pacrno3HaBaHUE Ta30B.

Hcnonv3oBanne UKT: npesentanus «Xumuueckas cBsa3b», «Crenenb okucienus», «Teopus A. M.
OytaepoBay, «Ilomumeps», «PacTBOpbI»

IIpoexkThi: «MuHEpaTHHBIC BOJBI, UX UCTIOIH30BAHUE B CTOJIOBBIX U JICUCOHBIX IENSIX)

KP Ne 1 no teme: «CtpoeHue BeEeCTBa»

Tema 3

XumMu4ecKkue peakumu (8 u)

Peakuuu, ugynmue 6e3 U3MEHEHHUS cOCTaBa BelleCTB. AINIOTPONHS U
aJJIOTPOIIHbIE BUOM3MEHeHus. [IpuuuHb! aimoTponuu Ha IpuMepe MOIUPUKALUN KUCIOPO/a,
yriepoza u ¢pochopa. O30H, ero 6Guonoruyeckas poib.

N3omepsl u nzomepus.

Peaxnuu, ugymue c uM3BMEHEHHUEM cOCTaBa Bellec T B. Peakuuu coenuHenus,
pasNoKeHUs, 3aMEeIIEHNs 1 0OMEeHa B HEOPTraHUIECKON M OpraHuYecKor xuMuu. Peakiuu sx30- u
sHnoTepMuueckue. TemnoBoil 3 ekt XuMuyeckoil peakiiuu 1 TepPMOXUMHUYECKHE ypaBHEHU. Peakin
TOpEHMsI, KaK YaCTHBIN clTydall SK30TEPMUYECKUX
peaKuuid.

CKOpPOCTh XUMHUYECKOMN PEAKIUHU.

CKOpOCTh XMMHUYECKOH peaKLUU. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIIMK OT IPUPOIBI
pearupyromux BeMeCTB, KOHIEHTPALUU, TEMIIEPATypPhI, IJIOIIAIN TOBEPXHOCTH COIPUKOCHOBEHUS U
KatanuzaTopa. Peakiuu romo- u rereporeHusie. [lonarue o karanuse u katanuzaTtopax. OepMeHTHI Kak
OMOJIOTHYECKHE KaTaanu3aTOPhl, 0COOCHHOCTH MX (DYHKIIMOHHPOBAHMUS.

O0OpaTtTuMoCTh XUMHUYECKHUX peakluid. HeoOpaTumblie nu 00paTUMble XUMHUECKUE
peakuuu. CocTossHUE XUMUYECKOTO PAaBHOBECHS 171l OOPAaTUMBIX XUMHUECKUX peakiuuidi. CriocoOsl
CMEIIIEHUSI XUMHYECKOTO PABHOBECHS HAa TIpUMeEpe CHHTe3a aMMuaka. [loHsTre 06 OCHOBHBIX HAyYHBIX
MIPUHIMUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a AMMMAKa UJIU CEPHON KHCIIOTHI.

Ponp BOoAgsl B XUMUYECKON peaxluu Mcrunnble pactBopel. PactBopuMocTs 1
KJIacCU(UKaIKs BELIECTB 110 3TOMY MIPU3HAKY: pACTBOPUMBbIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE
BELIECTBA.

DIIEKTPOIUTHI U HEANEKTPOJIUTHI. DIEKTPOIUTHYECKAs qucconuranus. KucioTel, OCHOBaHUS U COJIH €
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TOYKHU 3PEHUS TEOPUH IJIEKTPOIUTHUECKOUN TUCCOLUALINH.

XHUMHYECKUE CBOMCTBA BOJBI; B3aUMOJCHCTBHE C METAJUIAMHU, OCHOBHBIMU U KHCIIOTHBIMH OKCHJIAMH,
pa3noxeHue u 00pazoBaHuEe KPUCTAIUIOTHAPATOB. Peakiuu rupaTanuy B OpraHNueCKOi XUMHUU.

maponu3 OpraHMYECKUX MW HEOPTAaHUYECKHX COE€/JHHeHU . HeoOpatumerit
rugaponu3. OOpaTUMBI THIPONIN3 CONEH.

['Mnponus opraHU4YeCKUX COEIMHEHUN U €ro MPAKTUYECKOE 3HAUEHUE IS [TOTyYEHUS THAPOIU3HOTO
cnMpTa ¥ MbUIa. bronoruueckas poib TUApOIH3a B IIIACTUIECKOM U SJHEPTeTUYECKOM OOMEHE BEIECTB
Y DHEPTUHU B KIIETKE.

OKHUCIAUTENbHO-BOCCTAHOBUTENbHBIE peakiuu CTeneHb OKUCICHUS.
Omnpenenenue cTeneHu oKucaeHus 1o popmyne coequHeHus. [lonsaTue 06 OKMCIUTENBHO-
BOCCTAHOBUTEIBHBIX peakiusax. OKUCICHUE U BOCCTAHOBIICHUE, OKUCIUTEIb U BOCCTAHOBUTEIb.

DI EKTP O JaH 3. DISKTPOJIHN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOITU3
pacIuiaBoB U pacTBOPOB Ha MpuUMepe Xjopuaa HaTpus. [IpakTuueckoe NpUMEHEHHUE 3JIEKTPOIHU3a.
DIEKTPOIMTHYECKOE MTOTYYEHUE ATFOMUHHUSL.

JemoncTpauuu. [Tpespamenue kpacHoro gocgopa B 6einpiii. O30HaTOp. Monenu Mosekysn #-OyTaHa
1 n300yTaHa. 3aBUCUMOCTh CKOPOCTH peaKlUy OT MPUPOAbI BEIIECTB HA IpUMEpe B3auMOIEHCTBUS
PacTBOPOB Pa3IMUHBIX KUCJIOT OJMHAKOBON KOHIIEHTPALIMU C OJUHAKOBBIMU IPaHyIaMU IIUHKA U
B3aMMO/ICHCTBUS OJJMHAKOBBIX KyCOUKOB Pa3HbIX METAJJIOB (MarHus, LIMHKA, ’keJie3a) C COISTHON
KHCJIOTOU. B3aumoeiicTBrue pacTBOPOB CEpHON KUCIIOTHI C PaCTBOPAMH THOCYJIb(haTa HaTpuUs
Pa3IMYHON KOHIEHTPALMK U TeMneparypsl. Monens kunsmiero cinos. Pa3noxenue nepokcuaa
BOJIOpO/Ja C MOMOIIIbIO KaTtanu3zaTopa (okcuaa mapranua (IV)) u karanassl ChIporo Msca u CbIporo
kaprodens. [Ipumepsl HEOOpaTUMBIX peaKIuil, HAYIIHX ¢ 00pa30BaHUEM OCaJIKa, ra3a WA BOJIBI.
BiaumopeiictBue nutust u Hatpus ¢ Bojoid. [lomyuenue okcuna docdopa (V) u pacTBOpEeHHUE €ro B
BOJIE; UCIIBITAHKE MTOJIyUEHHOTO pacTBopa JlakmycoM. OOpasiisl Kpuctaioruapatos. VcnsiTanue
PacTBOPOB 3JEKTPOJIIUTOB U HEIJIEKTPOJIUTOB HA MIPEAMET IUCCOLMALIUU. 3aBUCUMOCTh CTEIIEHU
ANEKTPOIUTUYECKOM TUCCOLMAIMU YKCYCHOU KHCIIOTHI OT pa3dasiieHus: pactBopa. ['uaponu3 kapobuaa
KanpIus. [ uaponn3 kapOOHATOB MIETOYHBIX METAIUIOB U HUTpaToB nuHKa wiu cBuHIA (II). [Tonyuenue
Mbu1a. [IpocTeiiime OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH; B3AUMOICHCTBHE LIMHKA C COJITHOU
KHCIIOTOH | kene3a ¢ pactBopoM cynbdara meau (II). Moaens snekTponuzepa. Mojenb 3IeKTPOIU3HON
BAHHBI JUISI IOJYYECHHUS ATTFOMUHUSL.

JlabopaTopHble onbIThI. 7. Peakiius 3aMelleHnus MEeId KeIe30M B paCTBOPE MEIHOTO KyIopoca. 8.
Peakiuu, naymme ¢ oOpa3oBaHueM ocajika, raza u Bojsl. 9. [lomydeHne KUciIopoaa pa3iokeHHEM
MEePOKCHIa BOJIOPOAA ¢ TOMOIIbI0 okcuaa maprania (IV) u karanaser ceiporo kaprodens. 10.
[Tonydyenue BOIOpO1a B3aMMOICMCTBHEM KUCIIOTHI ¢ TUHKOM. 1 1. PaznuuHble cydan ruapoausa CoJei.
Hcnonb3oBanne UKT: npezenTanus « TUIBI XUMUUECKUX peaknii», «CKOPOCTh XUMHUYECKHUX
peaknuitn, «OBPy, BuneodparmenT «TemnoBoit 3pheKT XUMHIECKOW pPEaKIIHm)

IpoekThi: «OKUCTUTETEHO-BOCCTAHOBUTEIHHBIC MTPOLIECCHI, (POPMUPYIOMINE OOTHK 3eMITHY
KP Ne 2 no teme: « XUMHUYECKHE PEAKIIMM

Tema 4

BemecTBa u ux cBoiicTa (9 u)

M e T a 11 1 b1. B3aumopeiicTBuE METaNIOB ¢ HEMETAJUIAMH (XJIOPOM, CEPOM U KUCIOPOJOM).
B3anmopeiicTBrE MIEIOYHBIX U MIEJIOYHO3EMETBHBIX METAJJIOB C BOAON. DIEKTPOXUMHUYECKHUMN P
HanpspKEHUH MeTaioB. B3aumoeiicTBie METauIoB ¢ pacCTBOPAMU KUCIIOT U COJIE. ATIOMUHOTEPMUS.
B3anMopeiicTBre HaTpus ¢ 3TAHOJIOM B (PEHOJIOM.

Koppo3sust metamnos. [ToHsTHE 0 XUMUYECKOH M AIIEKTPOXMUMHUYECKON KOPpOo3un MeTaiioB. CriocoObl
3aIIHATHI METAJNIOB OT KOPPO3UU.

HewmeTan b CpaBHUTETBHAS XapaKTEPUCTUKA TAIOTEHOB KaK HAan0O0JIee THITHIHBIX
npencraBuTenei HemeTanaoB. OKUCIUTENbHBIE CBOMCTBAa HEMETAIIOB (B3aUMOJEHCTBHE ¢ METAJIIIaMH U
BOZOPOJI0M). BoccTaHOBUTEBHBIE CBOWCTBA HEMETAIIIOB (B3aUMOJCHCTBHE ¢ Oosee
ANEKTPOOTPHUIATEILHBIMUA HEMETAIIJIAMH U CJIOXKHBIMU BELIECTBAMHU-OKUCIUTESMU).

Kucnore HeoOpraHumdeckKkue u opraHudecku e Knaccudukanus Kucior.
XHWMHUYECKHE CBOMCTBA KMCIIOT: B3aUMOJIEUCTBUE C METAJUIAMHU, OKCUJAMU METAJNIOB, THAPOKCHIAMH
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METAJUIOB, COJISIMH, CIUpTaMU (peakuus sTepudukanun ). OcoOble CBOWCTBA a30THOM U
KOHIIEHTPUPOBAHHOM CEPHOU KHUCIIOTHI.

OCHOBAaHUS HEOPraHUYECKHUE U OpraHUYecKue. OCHOBaHHMS, UX KIacCU(DUKAIIHSL.
XHWMHYECKHE CBOMCTBA OCHOBAaHUM: B3aUMOJACHCTBUE C KUCIOTAMH, KUCJIOTHBIMU OKCHJIAMHU U COJISIMM.
Pa3nosxeHne HepaCTBOPUMBIX OCHOBAHMM.

C o n u. Knmaccudukanust comneit: cpeiHue, KUCJIble 1 OCHOBHBIC. XUMUYECKHE CBOMCTBA COJICH:
B3aUMOJICICTBUE C KUCIOTaMH, IIeJI04aMu, MeTajiaMu U colisiMu. [IpeacraBurenu coneit u ux
3Ha4YeHHE. XJIOPH]T HATPHs, KapOOHAT Kaybius, pocdaT KanbIus (CpeIHUE COJH); TUAPOKAPOOHATHI
HATpUS U aMMOHHUSI (KHCTIbIE COJN); TuapokcokapOonar meau (II) - mamaxut (OCHOBHAS COJIb).

KauecTBeHHBIE peaKIK Ha XJIOpU-, CyIb(haT-, U KapOOHAT-aHHUOHBI, KATUOH AMMOHUSI, KATHOHBI
xenesa (I1) u (IID).

'eHeTnueckas CBA3b MEX/JAY KJIaCCaMU HEOPraHUUYECKUX U OPTaHUYEC
KUX COE€JHUHEHMU U [IoHATHE O TEHETUUECKON CBSI3U M T€HETUYECKUX psfax. [ eHeTnueckuil ps
Metasuta. ['eneTnueckuit psg Hemetawia. OCOOCHHOCTH T€HETHYECKOTO Psiia B OPraHMYECKOW XUMUMU.

JemoncTpanuu. Komekuus o0pas3oB MeTamioB. B3anMoaeicTBie HATpUsi U CYpbMBI C XJIOPOM,
xKemesa ¢ cepoid. ['opeHne Maruus u aatOMUHUA B KHUCJIOpoAe. BzauMoaencTBue menouHo3eMeNbHbIX
METAJUIOB € BOJIOM. B3anmoaencTere HaTpus ¢ 3TAHOJIOM, IUHKA C YKCYCHOW KUCIIOTOM.
AsoMuHOTEpMUS. B3anMoieiicTBHE MEIM C KOHIEHTPUPOBAHHOM a30THOM KHCIIOTOM. Pe3ynbTaTsl
KOPPO3UH METAIIOB B 3aBUCHMOCTH OT yCIIOBHH ee mpoTekanus. Komekius o0pa3iioB HEMETaIOB.
B3anMopeiicTBre XJI0pHOM BOJIBI C pacTBOpoM Opomuaa (noauaa) kams. KoJekust mpupoIHbIX
OpraHu4eckux KucioT. Pa30aBieHne KOHLIEHTPUPOBAHHOM CepHOM KHCIOThL. B3anmoneiicTBue
KOHIICHTPUPOBAHHOMW CEPHOM KHUCIIOTHI C caXapoM, IEJUTI0NI030M U Mebi0. OOpa3iibl IpUPOIHBIX
MUHEPAJIOB, COJIEPXKAILUX XJIOPUI HATPusl, KapOOHAT KaibIHs, ocdar Kanblus U THIPOKCOKApOOHAT
Mmenu (I1). OOpa3iel MUIEBHIX MPOYKTOB, COASPIKAMNUX THAPOKAPOOHATH HATPHSI 1 aMMOHHMS, KX
CIIOCOOHOCTH K Pa3JIOKECHUIO MPHU HarpeBanuw. [ amenune coapl ykcycom. KadecTBeHHBIC peakiiuy Ha
KaTHOHBI U aHUOHBI.

JlabopaTopHsle onbIThI. 12. McnibiTaHuE pacTBOPOB KUCIIOT, OCHOBAHUI U cojiel HHAUKaTopamH. 13.
B3anmopeiicTBrE COJISTHOM KUCIOTHI U PaCTBOpPA YKCYCHOM KUCIIOTHI ¢ MeTauiamu. 14. B3aumopeicteue
COJITHOM KHMCJIOTBI M paCTBOpPA YKCYCHOM KHCIJIOTBI C OCHOBaHUAMU. 15. B3aumoaeicTeue constHon
KHUCJIOTBI U pacTBOPA YKCYCHOM KHUCJIOTHI ¢ coyisiMU. 16. [lonmydenue u cBoiicTBa HEPACTBOPUMBIX
ocHoBaHMil. 17. 'mapoau3 XJI0pUI0B U alleTaTOB MIEJIOYHbIX METAJIOB. 18. O3HakoMIIeHHE C
KOJUICKIIUSMH: a) METAJJIOB; 0) HEMETAJIOB; B) KUCJIOT; T') OCHOBAHU; 1) MUHEPAJIOB U OHOJIOTHYECKUX
MaTepHuasoB, COAECPKAUIUX HEKOTOPHIE COJIH.

IIpakTuyeckasi pa6ora Ne2. PemeHue sKCIIepuMEHTAIBHBIX 3a1a9 Ha WICHTU(DUKAITUIO
OpPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUN.

HUcnoas3oBanue UKT: npesenranusa «Metamnby, «Metamyprus», «OCHOBaHHS»
IIpoekTtsi: Kuciotsl B mpupoje
KP Ne 3 no teme: «BemectBa 1 uX CBONCTBa»
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TemaTn4yeckoe NJIaHNPOBaHUeE, B TOM YHCJIE ¢ y4eTOM padoyeil MporpaMMbl BOCIIMTAHNS € YKa3aHHEM

KOJIN4YeCTBA 4aC0B, OTBOJIMMBIX HA OCBOCHUEC KasKJI0il TeMbl

10 kaace
Ne ni/m Tema Kon-Bo yacoB | Moayab padoueii
NPOrpaMMmblI
BOCIIUTAHUS
1 Teopust cTpoeHUsT OpraHUuYECKUX 3 [IIxonbHBIN yPOK
COCTUHEHUN
2 YrieBoaopoibl U UX TPUPOIHbBIE 8 IIIKOJIBHBIN YPOK
HCTOYHUKH
3 Kucnoponconepxaniue 10 [IIxoMbHBIN yPOK
OpraHUYecKHe COCTUHEHUS U UX
MPUPOAHBIE HCTOUHUKH
4 A3oTconepKalie COeAMHEHNS U UX 6 [TxonbHBIN YPOK
HaXO0XJCHUE B KUBOU MPUPOE
A3oTconepikaliie COeAMHEHNS U UX
HAXO0XJICHUE B KHUBOU MPUPOJE
5 buonornyeckn akTHBHbBIE 4 [TxonbHBINA yPOK
OpraHUYEeCKUE COCTMHEHUS
6 HcKyccTBEHHBIE U CHHTETUYECKHE 4 [TxonbHBIN YPOK
MOJINMEPHI
HWroro: 354
11 kanacc
Ne ni/m Tema Koxa-Bo yacos | Moayas padouei
NPOrpaMMblI
BOCIIUTAHUS
1 Crpoenue aToma 1 NepuoANYECKUI 3 [ITxonpHBINA YpOK
3akoH JI. . Menneneena
2 CtpoeHue BemecTra 14 [IIkoMbHBIN yPOK
3 XUMHUYECKUE PeaKuu 8 [IIxonbHBIN YPOK
4 BemectBa 1 X CBOMCTBA 9 [IxoybHBIN YPOK
Hroro: 34u
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Ipuiio:xkenue
2021 — 2022 y4eOHbIii roj
KanennapHo-remaTtuveckoe IiiaHUPOBaHUe

10 kaace
No Hara HaunmenoBanue pa3nenoB U TeM
[Inanwup. | DaxTuy.
Tema 1. Beedenue. Teopus cmpoenusn op2anuyuecKux coeOuHeHuil
1 IIpenmet opranmyeckoit xumuu. Heoprannueckue u opraHm4eckKue
coeMH. BaJeHTHOCTS.
2 OCHOBHBIE MOJIOKEHUS] TEOPUU XUM. CTPOCHUS OPI. COCTUHEHUN.
3 OCHOBHbIE OHATHS OpraH. XUMHUU: TOMOJIOTH U TOMOJIOTUYECKUE
PAIBI, N30MEPBI U U30MEpHUs
Tema 2. Y2nee000poovt u ux npupooHnvie UCMOYHUKU
4 ITpupoansiil ra3. AJKaHbl.
5 AJKeHbl. DTUJICH, €0 MOJIyYeHHE, CBOMCTBA, IPUMEHECHHE.
6 Ankanuensl. Kayuyku. Pezuna
7 AJKUHBL. ALIETWIEH, €0 MOJIy4YeHHe, CBOMCTBA, IPUMEHECHHE.
8 Hedts, e€ cocTaB u mepepaboTka.
9 benzon: noigydenue, CBOMCTBA, TPUMEHEHHUE.
10 O060011eHNEe 3HAHUH U pelIeHUE 3a/1a4 110 TeMe «Y TIIEBOIOPOIbI
11 KoHnTtponbHas padota 1 o Teme «YTII€BOIOPOIBI U UX TTPUPOIHBIC
WCTOYHUKI
Tema 3. Kucnopoocodepicaujue coeOuUHeHUA U UX HAXOHCOEHUE 8 HCUBOU npupooe
12 XUMUYECKUN COCTaB KMBBIX OPraHU3MOB.
13 Cruptel. Ilonydenue, puznyueckie 1 XMMUYECKHE CBOMCTBA ITaHOIIA,
pPUMEHEHHUE.
14 MHOroaToMHBIE CIUPTHI
15 DeHOJI: TTOJTy4YEeHUE, CBOMCTBA, TPUMEHEHHUE.
16 Anbaeruipl: Moy4eHue, CBOMCTBa, MPUMEHEHHE.
17 KapOoHOBBIC KMCIIOTHI: OJy4YE€HHUE, CBOMCTBA, TPUMEHEHHUE.
18 CnokHbIe 9(OUPHI U )KUPBI, UX TIOJIYICHHE, CBOWCTBA, MPUMECHECHHE.
19 YrnesBonsl. [ 0K03a: OIy4eHUE, XUMAYECKUE CBOMCTBA U
PUMEHEHHUE.
20 O600611eHne 3HaHMi 110 Teme: «Kucmopoaconepx. COeTUHEHUS»
21 KoHnTtposbHas padora 2 o teme: «Kuciopoacoaepk. COeTUHEHHS
Tema 4. Azomocoodeprcaniue coeOUHEHUA UX HAXOHCOCHUE 8 HCUBOU NPUPOOe
22 [Tonsitne 06 amuaax. CBOWMCTBA, MOJyYE€HHUE U TPUMEHEHNE aHUJIMHA.
23 AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKUE COSTUHEHUSI.
24 [lentunnas cBs3b v noaunenTuabl. [IpuMeHeHrne aMUHOKHCIIOT.
25 benku, nx cTpykrypa, Onoxumudeckne (pyHKITUU U CBOMCTBA.
26 HyxkiienHOBBIE KUCTIOTBI
27 [TP Ne 1 Pemrenne skcniepruMEHTAIBHBIX 33/1a4 HA HICHTH(PUKAIIUIO
OpraH COCIMHEHUN.
Tema 5. Buonozuuecku akmugHvle Op2aHuyecKue cOeOUHeHus
28 @DepMeHTHI KaK OHOJIOrMYecKHe KaTaJln3aTopBl.
29 Butamunbl
30 IToHsiTHE O TOPMOHAX.
31 JlexapcTBeHHas xumus. HapkoTrdeckue BeECTBa.
Tema 6. HckyccmeenHbvle u cuHmemuiecKue op2aHuieckue coeOuHeHus
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32

[TosrydeHne UCKYCCTBEHHBIX ITOJIMMEPOB: alleTaTHBIN LIEJIK, BUCKO34.
CuHTeTH4ECKHE MONIUMEPBL, UX CTPYKTYpa, IOJyUYEHHUE, OTACIbHBIE
[IPEACTABUTENM.

33

WTorosas KOHTpoJbHAs paboTa

34

ITP Ne 2 Pacmo3naBaHME M1acTMAacC, BOJIOKOH.
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2022 — 2023 y4eOHbIii roj

KanennapHo-reMaTuveckoe mjiaHupoOBaHue
11 kaacc

Ne [Hara HanmenoBanue pas3zneinos u teM
naawn | daxkm
TemaNel. Ctpoenue atoma u nepuoanyeckuii 3axkon JI.U. MenaeneeBa(3uaca)

1 OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMA.

2 CtpoeHune aTOMOB 3JIEMEHTOB OOJIBIIIUX TIEPHOJIOB

3 ITepnoanueckuit 3axon .M. MenzeneeBa B cBeTe y4eHHUsI O CTPOCHUHU
aToma.
TemaNe2. Ctpoenue BemectBa(144coB)

4 HMonHas xumuyeckas CBsi3b

5 KoBanentHast xumuueckas CBA3b.

6 Merammueckass XUMUYECKas CBA3b.

7 Bonxopoanas xumuyeckast CBsi3b.

8 [Tonmumepsl. [lnactmaccsl.

9 ITomumepsr.BosokHa.

10 I"a3000pa3HOe COCTOSIHHE BEUIECTRA.

11 Kunkoe cocTossHUE BelECTBA.

12 TBepoe cCOCTOsTHUE BENIECTBA.

13 JlucniepcHble CHCTEMBI.

14 CocraB BelecTsa 1 CMECE.

15 BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH
ITOCTOSIHCTBA COCTABA BEIIECTB

16 [paxTryeckas pabota Nel o teme: «Ilomydenue, coOupanue u
pacro3HaHue ra3oBy

17 KP Ne 1 o teme: «CTpoeHue BeLeCTBa»

Tema Ne3. Xumnueckue peakuun(8yacon)

18 Peaxryu, naynwie 6e3 I3MEHEHUsT COCTaBa BEIIECTB

19 Peakiiuy, nayiiye ¢ i3MEHEHHE COCTaBa BEIIECTRA.

20 CKOpOCTh XUMUYECKOM PEAKIIUH.

21 OOpaTUMOCTh XMMHUYECKUX PEAKIIHH.

22 Posib BOABI B XUMHUYECKON pEAKIINU.

23 I'uponns opraHnyecKuX 1 HEOPraHMYECKUX COEIMHEHUN.

24 OKHCIUTENIbHO —BOCCTAHOBUTEIb-HbIE PEAKIIUU

25 DNEKTPOIIH3.

TemaNe4. BemecTtBa u nx cBoiicTBa(94acos)

26 Meranisl.

27 Hewmeranbl.

28 KucnoTsl HeopraHudeckue U OpraHuyecKue.

29 OcHOBaHMsI HEOPraHUYECKHE U OpraHUUYECKHUE.

30 Conu.

31 I'eneTnyeckas CBs3b MEXK]y KJIACCAMU HEOPTAHUYECKUX COCIUHEHUMN

32 I'eneTnyeckas CBsI3b MEXKy KIacCaMu OPraHM4eCKUX COCITMHECHUM.

33 Wrorosasi KoHTpOIbHAsT paboTa.

34 [IpaxTuueckas padora Ne2 o teme: «Perienue sKkcrepuMeHTaTbHBIX

3aJa4 Ha I/II[eHTI/I(bI/IKaHI/IIO OpPraHN4Y€CKUX U HECOPTaHNICCKUX
BCIICCTB).
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