Pabouast mporpamma pazpaboTana Ha OCHOBE MPOrpaMMbl Kypca XxumuH s 8 — 11 kimaccoB o0meoOpa3oBaTenbHbIX yupexkaenuid (aBTop O.C. ['ab-
puensH. — M.: JIpoda, 2014.)

CornacHo yueOHOMY TUIaHY YUPEXICHUS Ha peatn3ainio nmporpammel B 11 kimacce orBoautes 1 yac B Heznento, 34 4aca B TOI.
Pabouas mporpamma peanusyercst uepe3 YMK: T'abpuensa O.C. Xumus 11 kimacc. YueOHUK A 001Ie00pa30BaTENbHBIX YUpekKIeHHA. ba3oBbIit

ypoBenb.— M.: lIpoda, 2014,

Pa3znen 1. TpeGoBaHusi K yPOBHIO NOATOTOBKH YYAIIIMXCS.

» Ilporpamma mpemycmarpuBaeT GOpMUPOBAHUE Y yUaIIUXCsl 0OMEydeOHBIX YMEHUI U HABBIKOB, YHUBEPCAILHBIX CIIOCOOOB JCATEIBHOCTH M KITFOUE-

>

>

BbIX KOMIIETEHIIMI: YMEHHE CAMOCTOSATEIbHO U MOTUBUPOBAHHO OPraHU30BbIBATh CBOIO [103HABATENIbHYIO JI€SITEIbHOCTD; UCIOIb30BAaHUE DJIEMEHTOB
IPUYMHHO-CJIECTBEHHOTO U CTPYKTYPHO-(QYHKLHMOHAJIBHOTO aHAIN3a; ONpEAETICHUE CYIIHOCTHBIX XapaKTEPUCTUK H3ydaeMoro oOBbEKTa; yMEHHE
pa3BepHYTO 0OOCHOBBIBATh CYKJE€HUS, AaBaTh OIPEEICHUS], IPUBOANUTD JI0OKA3aTENbCTBA; OLIEHUBAHNE U KOPPEKTUPOBKA CBOETO MOBE/IEHUS B OKPY-
KAroIlEeM MUpe.
[Ipu BbIMOTHEHUH TBOPYECKUX PaOOT (POpMUPYETCS YMEHUE ONPEENSITh aJeKBaTHbIE CIIOCOObI pelIeHNsl YYeOHOM 3a/1aull Ha OCHOBE 33JJaHHBIX aJl-
TOPUTMOB, KOMOMHUPOBATh U3BECTHBIE AITOPUTMBI JESITEIbHOCTH B CUTYalMsX, HE MPEANOIaralolluX CTaHAapTHOTO MPUMEHEHHs OIHOTO U3 HUX,
MOTHUBHPOBAHHO OTKAa3bIBAaThCs OT 00pa3la AESITEIbHOCTH, UCKaTh OPUTMHAJIbHBIEC PEILICHUS. YUalliecs OJKHbI HayUYUThCs IPEICTAaBIATh PE3yJIbTa-
Thl UHAWBUYAIIbHOM U IPYyNIIOBOI MMO3HABATENBHOM NEATEIBHOCTH B (hOPME UCCIIEOBATENBCKOTIO MPOEKTa, MMyOJMUHON Ipe3eHTanuu. Peanuszanus
[OYPOYHO-TEMATHUECKOI0 IJIaHa 00EeCIeYnBaeT OCBOEHUE OOLIEYyUeOHbIX YMEHUN U KOMIETEHIMH B paMKax HMH(OPMAalMOHHO-KOMMYHHKAaTUBHOM
JESATEIBHOCTH.
TpebGoBaHMs K ypPOBHIO IOJITOTOBKY 00YyYarOIIKXCs BKIIOYAIOT B ce0s Kak TpeOoBaHMsI, OCHOBAHHbBIE HA YCBOCHUH U BOCIIPOM3BEIEHUU YUYEOHOTO Ma-
Tepuana, MOHUMaHUH CMbICIIA XUMUYECKUX MOHATHH M SBJIEHUH, TaK 1 OCHOBAHHBIE Ha 00Jiee CIOXKHBIX BUAAX AEATEIbHOCTU: O0BbsICHEHUE (u3nde-
CKHUX U XMMHYECKUX SBJIEHUH, IPUBEACHNUE MPUMEPOB MPAKTUUECKOTO MCITIONIb30BaHUS N3YYaeMbIX XMMHUECKUX SIBICHUN U 3aKOHOB. TpeOoBaHUs
HaIpPAaBJICHBIl HA PEAIM3aLMIO0 AECITEIbHOCTHOTO, IPAKTUKO-OPUEHTUPOBAHHOIO U JINYHOCTHO OPUEHTUPOBAHHOI'O MOAX0/I0B, OBJIAJCHUE YYalllUMUCS
Croco0aMy MHTEIJIEKTYaJbHOM M MPAKTUYECKOW AESTEIbHOCTH, OBJAJCHUE 3HAHUSIMU M YMEHUSIMHU, BOCTPEOOBAaHHBIMU B TMOBCEJHEBHOM KHU3HHU,
MO3BOJIIOIIMMU OPUEHTHPOBATHCS B OKPY>KAIOIIEM MUPE, 3HAUYMMBIMU JJIs1 COXPAHEHUS OKPYKAIOLIeH cpesibl 1 COOCTBEHHOTO 3/0POBbSI.

B pesynbrare nzydenns npeamera yqamuecs 11 kinacca qOKHBL:

OOvVyYaroImuics TODKEH 3HATD:

>

Y V VY

earicHeniue Xumuiueckue NOHAmuUA: BeeCTBO, XUMUYECKUI AIIEMEHT, aTOM, MOJIEKYJIa, aTOMHAs M MOJIEKYJISipHasi Macca, MOH, aJUIOTPOIIHS, U30-
TOTIBI, XUMUYECKAS CBSI3b, DIJIEKTPOOTPUIIATEILHOCTh, BAJICHTHOCTH, BAIGHTHOCTh, CTETICHh OKUCIICHHS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM,
BEILECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI, PACTBOPBI, AJIEKTPOIUT U HEAIEKTPOIUT, SJIEKTPOIUTUYECKAS TUCCOLIUALINSL, OKUCITUTETh
¥ BOCCTAaHOBUTENb, OKHUCIICHHE BOCCTAHOBIIEHNE, TETUIOBON A(D(PEKT peakinu, CKOPOCTh XUMUUYECKON PEaKINU, KaTallu3, XHMUUECKOe PAaBHOBECHUE;
OCHOBHblE 3AKOHbL XUMUN: COXPAHEHUSI MACCHI BELIECTB, TOCTOSIHCTBA COCTABA, IEPUOJNUYECKUN 3aKOH;

OCHOBHbBlE MeoPUN XUMUU: XUMUYECKON CBSI3U ANMEKTPOTUTHIECKOMN AUCCOIHAIIHH;

sajicHelluue geulecmea U Mamepuaipl: OCHOBHBIC METAIUTBI U CILIABbI, CEPHAs, CONIsSIHAs, a30THAsI, KHCIOTHI, MEN0YH, aMMUAaK, MUHEpaJIbHbIC y100-
peHus;



OOyuaromuiics J0JKEH YMETh:

Ha3bIBATh U3YUYCHHBIC BEIIECTBA [0 «TPUBHAILHONY» WJIM MEKIyHApOIHOM HOMEHKIIATYPE;

onpeaeasiTh: BAJICHTHOCTh M CTCTICHh OKMCIICHHS] XUMUYECKHUX JIEMEHTOB, THIT XUMHUUYECKOW CBSI3U B COCAMHEHUSX, 3apsil HOHA, XapaKTep CPeIbl B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIMHEHUSIX, OKUCIUTENh U BOCCTAHOBUTEIIb;

XapaKTepU30BaTh: 3JIEMEHTHI MAJIBIX MIEPUOJIOB MO WX HojokeHuto B [ICXD; o0mmme XuMUIeCKre CBOMCTBA METAJNIOB, HEMETAIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX COCTMHECHUI;

00BbSICHAITh: 3aBUCMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MPUPOTY XUMUUIECKOMN CBS3H (MOHHOHM, KOBAJICHTHOM, METAJUTMYECKOM ), 3a-
BHUCHUMOCTh CKOPOCTH XUMHUYECKOW PEAKIINH H MOJIOKCHUSI XUMHUYECKOTO PABHOBECHUS OT PA3IMUHBIX ()aKTOPOB;

BBINIOJIHATH XUMHYECKHUI IKCIIEPUMEHT I10 PACIIO3HABAHUIO BAXKHEHIIIMX HEOPTraHWYECKUX BEIIECTB;

NPOBOAUTH CAMOCTOSITEIILHBIN MOUCK XUMUYECKOW HH(DOPMAIIMH C UCTIOIH30BAHUEM PA3TUYHBIX HCTOYHUKOB;

OO0yyaronuiics 10JKEH MCMOJIb30BATh NPHOOPETEHHDbIE 3HAHUS M YMEHUS B IPAKTUYECKOMH 1eTeJIbHOCTH U MOBCeTHEBHOM KU3ZHM IS
OOBSICHEHUS] XUMHUYECKHX SBJICHHM, TPOUCXOSAIINX B TIPUPOJIE, OBITY, HA IPOU3BOJICTBE;

AKOJIOTUYECKH IPAMOTHOTI'O MTOBEJICHUS B 0.C.;

OIICHKHU BIIMSIHUSI XUMHYECKOTO 3arpA3HEHUs 0.C. Ha OPTraHu3M YeJIOBEKa U JIPYTUE KUBBIC OPTraHU3MBbI;

0€e30MacHOro 00paIeHs ¢ TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYIOBaHUEM;

MIPUTOTOBJICHUE PACTBOPOB 3aJaHHON KOHIICHTPAIMH B OBITY W Ha IPOU3BOCTBE.

VVVVY VYV ¥V VY VY

Paznen 2. COAEP)KAHUE YYEBHOI'O ITPEIMETA

Tema 1. Ctpoenune atoma (3 4)

ATOM - cCIJIOXHasE ~ 4YacTull a.  Snpo u 3iexkTpoHHas 000si0uKa. DNEKTPOHBI, IPOTOHBI U HEUTPOHBI. MuKpoMup U MakpoMup. Jlyanusm yacTuil
MHUKPOMHMPA,

CocTosiHne 2JJEKTPOHOB B aToMe. DJEKTpoHHOE 00Jako u opoutans. KBantossie uncia. @opma opobutanei (s, p, d, f). DHeprernyeckue ypos-
HU U 11o1ypoBHU. CTpOEHHE HIIEKTPOHHBIX 000JI04€K aTOMOB. DIIEKTPOHHbIE KOH(MUTYpaluu aToMOB 1eMeHToB. [Ipunuun [aynau: u npaBuio I'yana. Dnek-
TpOHHO-Tpaduyeckre GopMyITbl ATOMOB AIIEMEHTOB. DIICKTPOHHAsI KJIACCU(PHUKAIIUS AIEMEHTOB: s-,p-, d- u f-cemeiicTBa.

BajieHTHBIE BO3MOKHOCTH AaTOMOB XHMMHYECKHX  DJJIEMEHTOB. BaneHTHbIE 21€KTpOHBI. BaneHTHbIE BO3MOXHOCTH aTOMOB XHUMHUYECKUX dJI€-
MEHTOB, O0YCJIOBJICHHbIE YHCJIOM HECHapEHHBIX 3JIEKTPOHOB B HOPMaJIbHOM M BO30YKJIEHHOM: COCTOSIHUSAX. Jpyrue (axkTopsl, onpeaensiomue BaJeHTHbIE
BO3MOXXHOCTH aTOMOB: HAJIMYME HEMOJENICHHBIX 3JIEKTPOHHBIX Map U HaJU4ue CBOOOTHBIX opOuTa-neil. CpaBHEHHE MOHATUN «BAJECHTHOCTH» M «CTEIEHb
OKHCIICHUSD).

Ilepuoanyecknii 3aKOH M INepHoAMYecKas cucreMa XxuMmuueckux odnemeHToB JI. M. MenneneeBa u crpoenue aroma. Ilpeamnochuiku ot-
KPBITHS IIEPHOAMYECKOr0 3aKOHA: HAKOIIICHHE (haKTONOTHYecKOro Marepuaia, paboTs! npemmectennnkos (M. 5. Bepuennyca, 1. B. e6epeiirepa, A. D.
[Mankyprya, Jx. A. Heronenaca, JI. Meiiena); cbe3n xumukoB B Kapiicpya. JInunoctHbie kauecTBa J. 1. Menneneesa.

Otkpeitue JI. . MenneneeBbiM nepuoanyeckoro 3akoHa. IlepBas ¢hopMynupoBka, MepuonyYecKoro 3akoHa. ['Opu3oHTanbHAs, BEpTUKAJIbHAS M JIMAro-
HaJIbHAsl IEPUOJNYECKHE 3aBUCMOCTH.



Ilepuoanyeckuii 3akoH U cTtpoeHue aroma. M3oronel. CoBpeMeHHAsi TPAKTOBKA MOHATUS «XMMHUUYECKHI 3JIEMEHT». 3aKOHOMEPHOCTh BaH-IeH-
Bpyka-Hoanu. Bropast hopmynmpoBka nepuoandeckoro 3akona. Ilepuoauueckas cucrema J[. . MenzaeneeBa u crpoeHue atoma. OU3NUECKUN CMBICH TT0-
PSIIKOBOTO HOMEpPA 3JIEMEHTOB, HOMEPOB I'PYyIMIbl U MeproAa. [IpuunHbpl U3MEHEHUST METAIUIMYECKUX U HEMETAIJIMUYECKUX CBOMCTB JIEMEHTOB B IpyMNIax U
nepuoJiax, B TOM YKCIIe OOJNBIINX M CcBEPXO0abIuX. TpeThst popMyInpoBKa NEPHOIUIECKOTO 3aKOHA. 3HAYCHHE NEPUOTUIECKOT0 3aKOHA U TIEPHOIMYECKON
cucTeMbl XUMU4eckux 31aemMenToB J1. M. MenneneeBa ais pa3BUTUS HAYKU M TIOHUMaHUS XUMUUYECKON KapTUHBI MUpA.

Tema 2. Ctpoenue BemectBa. (14 4)

XuMmuyeckasa CBA3b. EInMHasg npupoja XMMHYECKOW CBA3U. IOHHAs XMMHM4YeCKas CBA3b U .MOHHBIC KPUCTAIUIMYECKUE peleTky, KoBaneHnTHas
XMMHYECKasl CBSI3b U €€ KiIacCU(PUKaLM: 110 MEXaHU3My 00pa3oBaHus (OOMEHHBIN U JOHOPHO -aKUENTOPHBIH), MO  3JIEKTPOOTPHULATEILHOCTHU (TIOJIpHast
Y HETIOJISIpHAs), IO CIIOCO0Y MEPEKPBhIBAHUS 3JIEKTPOHHBIX opOuTaneil (6 U ), MO KPaTHOCTH (OJMHApHas, ABOMHAs, TpoWHas U nosytopHas). [lossp-
HOCTb CBSI3U U MOJIIPHOCTH MOJIEKYJIbl. KpuHcTamimdyeckue peneTky BeNleCTB ¢ KOBAJIEHTHOM CBSI3bIO: aTOMHAs U MOJIEKYJIsIpHas. Merauiyeckas XumMu4e-
CKas CBf3b U METAJNIMYECKHE KPUCTANIMYECKHE pelleTkH. BoaoponHas CBfA3b: MEKMOJIEKYJISIPHAS U BHYTPUMOJIEKYJIsipHass. MexaHuzM o0Opa3oBaHUs
9TOU CBsA3M, €€ 3HaueHue. MexXMONeKyJIIIpHble B3auMOAEHCTBUA. EMHas npupoja XMMUYECKUX CBSI3€H: MOHHAS CBA3b KaK IPEAEIbHBIN Cily4ail KOBaJICHT-
HOW ITOJIAPHOM CBSA3H; IIEPEXO0] OJHOTO BUJA CBSI3M B JPYIOM; Pa3HbIEC BUIBI CBA3H B OJHOM BELIECTBE U T. [I.

CBoiicTBa KOBaJICHTHOH XHMH4YeCKO#l c¢Bs3M. HachlmaeMocTs, OJIAPU3yEMOCTD, HAIPABIECHHOCTD. [ €OMETpHS MOJIEKYII.

I'mOpuau3anmus opouTajeil u reoMeTpuss M oOJI €KYy Jd. sp3--I'mOpuanzanus y aJkaHoB, BOJbI, aMMHAKa, aIMa3a; «p2-ruOpuin3aius y coeau-
HEHMH Oopa, aJKEeHOB, ApEHOB, TUEHOB U: IpaduTa; Sp-TUOpUAN3ALUS Y COeTUHEHUI Oepuiuins, alKUHOB M KapOuHa. ['eomeTpus MOJIeKyJl Ha3BaHHbIX Be-
IIECTB.

ITosimmeps! oprannveckue n Heopranudeckue. Ilonumepsl. OCHOBHBIE OHATHSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUI: KMOHOMEDY, «II0JIH-
Mep», «KMAaKpPOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTENEHb MOJIMMEPU3ALUNY», «MOJIEKYJIIpHas Maccay. CrocoObl MOTy4YeHHs MOJIMMEPOB: PEeaKIUU MOJIN-
Mepu3alui U NoJUKOHAeHcauu. CTpoeHre MoJuMepoB: TeoMeTpuueckas (popma, MaKpoOMOJIEKYJI, KPUCTANTMYHOCTh U aMOP(HOCTh, CTEPEOPETYIISIPHOCTb.
[Tonumeps! oprannyeckue u Heoprannyeckue. Kayuyku. Ilnactmaccsl. Bonokna. buononumepsl: 6enku v HyKJIEMHOBBIE KUCIOTHL. Heopranundeckue mnosiu-
Mepbl aTOMHOTO CTPOEHUS (aJUIOTPOITHBIE MOJU(PHUKAIIMU YIIIepoa, KPUCTANIMYECKUN KPEMHUH, CeJIeH U TeJTyp LIEIOYEUHOT0 CTPOCHUS, TUOKCH]T KPEMHUS
U JIp.) ¥ MOJIEKYJISIPHOTO CTPOEHHUS (cepa IutacTudeckas v Jip.).

Teopusi crpoenusi xmmmu4eckux coenuHenuit A. M. by T 1 e p o B a. [Ipennocbuiku co3nanns T€OpUN CTPOECHUST XUMUYECKUX COEIMHEHUN: pa-
6otsl ipeamectBeHHUKOB (JK.B. Jroma, ®.Benep, L1I.dD.XKepap, ®.A.Kekyne), cbe3n ectectBoucnbitarened B [lnetiepe. JlmunoctHeie kauectBa A. M. byT-
JEepoBa.

OcHoOBHbBIE 110JI0KEHHS] TEOPUM XHMHYECKOI0 CTPOEHHSI OPraHMYECKHUX COEAMHEHMH U COBPEMEHHOU Teopuu cTpoeHus. Mzomepus B opraHuue-
CKOH M HEOpPraHM4eCcKON XUMHHU. B3anMHOE BIMsIHME aTOMOB B MOJIEKYJIaX OPraHMYECKUX U HEOPraHMYECKHUX BEIECTB.

OcHOBHbIE HaIlpaBJICHUS Pa3BUTH, TEOPUU CTPOEHUSI OPraHUUYECKUX COSAMHEHUN (3aBUCUMOCTh CBOMCTB BEILIECTB HE TOJIBKO OT XMMHYECKOTO, HO M OT UX
3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOeHMs). IHAYKIIMOHHBIN 1 Me30MepHBIi 3 dexThl. CTepeoperyasipHOCTb.

JnanekTuyeckue OCHOBBI OOIIHOCTH JBYX BeOyIIMX Teopuid XuMuu. JluanekTuyeckue OCHOBBI OOIIHOCTH nepuoanyeckoro 3akona /. . Menne-
JeeBa u Teopuu ctpoeHuss A. M. BytiepoBa B cTaHOBiIeHUU (pabOThI MpeAIECTBEHHUKOB, HAKOIIIEHHE (DAKTOB, Y4acTHE B Che3/1aX, PyCCKUN MEHTAIUTET),
npeackazanuu (HoBbIe yieMeHThl - Ga, Se, Ge ¥ HOBBIE BEIIECTBA — W30MEPHI) M Pa3BUTUU (TpU HOPMYIHUPOBKH).



Hucniepcuble cucteMsl. [loHsTHE 0 qUCTIEpCHBIX cucTeMax. JlucnepcuoHHas cpeaa U aucnepcHas (asza. TUnbl 1MCHepCHBIX CUCTEM U UX 3HAUEHHE B NPUPO-
JIe ¥ KU3HU 4elioBeKa. [lucriepcHbIe CHCTEMBI C KHUIKOW Cpeoii: B3BECH, KOJUIOUIHBIC CHCTEMBI, X Kiaccupukamus. 3omu u remu. D dexr Tunnans. Koa-
rysasiuus. MonekyssipHble 1 HCTUHHBIE pacTBOPbl. CriocoObl BEIPAXKEHUSI KOHLIEHTPALUN PacTBOPOB.

Pacuernsble 3agaun. 1. Pacuersl, mo xumuueckuM ¢opmynaM. 2. Pacdersl, CBA3aHHBIE C MOHATUAMHU «MAaccoBas I0Js» U «OOBEMHAs AOJIS KOMIIO-
HEHTOB cMecH:. 3. BpruncieHre MOJIIpHOM KOHLIEHTPALUU PACTBOPOB.

JeMoHcTpanuu. Mojenu KpUCTaJUIMYECKUX PELIETOK BEUIECTB C Pa3jIMUHBIM TUIOM cBsi3ed. Mojenu: MoisieKyn pasinyHoi reomerpuu. Moaenu
KPUCTANIMYECKUX PEIIETOK anMa3a U rpadura. Mojenu MojIeKya H30MEpOB CTPYKTYPHOM U IPOCTpaHCTBEHHOW n3omepuu. CBoiicTBa Tonyosa. Komiekuus
TUIacTMacc M BOJIOKOH. OOpa3ipl HEOPraHWUYECKHUX TOJMMEPOB: CEphl IIACTUYECKOH, (pocdopa kpacHOro, KBapua u ap. Moaenn monekyn oenaxos u JJHK.
OO0pa3siibl pa3IMYHBIX CUCTEM: C KUaKoU cpenon. Koarymsmus, Dddext Tunmans.

JlabopaTopHble onbIThl. 1, CBOMCTBAa rMAPOKCUAOB 3JIEMEHTOB 3-r0 nepuona. 2. O3HaKoMIIeHHE C 00pa3laMu OPraHUYECKUX M HEOPTaHUYECKUX
IIOJINMEPOB.

Tema 3. Xumunueckue peakuuu (8 4)

Kunaccnpukanus XMMHYECKHX PpeakIUil B OpPraHMYeCKOM M HEOPraHMYEeCKOW XuMHH. [IoHATHE O XMMMYECKOW peakluu; €€ OTIUYHE OT
sanepHol peakuuu. Peakuuu, uaynme 6e3 M3MEHEHUs KAUeCTBEHHOI'O COCTAaBa BELIECTB: AJJIOTPONMU3ALMs, M30MepHu3alus U noiaumepusanus. Peakuuwy,
UAYLIME C U3MEHEHUEM COCTaBa BELIECTB: 110 YUCILY U COCTAaBY PEArupyIOLIUNX U 00pa3yroIUXCs BEIIECTB (Pa3iokKeHHs, COSUHEHMS], 3aMeIeHNs, 0OMEHa);
10 U3MEHEHUM:) CTEIEHEH: OKHCIEHHsI 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMM U HEOKHCIUTEIbHO-BOCCTAHOBUTEINIBHBIE PEAKIIMHU); IO
TETIOBOMY 3P QEKTy (9K30- U IHJOTEPMUYECKHE); 1O (haze (roMO- M TeTePOreHHBIC); 110 HAIPaBJICHHUIO (0OpaTHMbIe U HEOOPAaTUMBIE); IO UCIIOIB30BAHUIO
KaTaJinzaropa (KaTaluTHYeCKUe U HeKaTaJIUTUYECKHE); TI0 MeXaHU3MYy (paJuKalbHbIEe U HOHHBIE); IO BUY SHEPIMH, HHULUUPYIOIIEH peakunio ((GoToOXUMU-
YecKue, paJiuallMOHHbIE, JIEKTPOXUMUYECKHE, TepMOXUMHUUeckne), OcCOOEHHOCTH Kilaccu(UKalMK peakuii B OpraHnYeCKOW XUMUH.

BeposiTHOCTB NpOTeKaHUsI XUMHUYECKUX PeaKnui. 3aKOH COXpaHEHUs DHEPrUU. BHYTpeHH: SHEPIUs U DK30- U SHAOTEpMUYECKUE peakuu. Term-
J0BOM 3P deKT XuMuyeckux peakuuil. Tepmoxumuueckue ypaBHeHus. Ternora oopasoBanus. [lonsarue o0 suransnuu. 3akon I'. U, 'ecca u cneactsus us3
Hero. DuTponus. DHeprust ['106ca. Bo3MOXHOCTh MPOTEKaHUs peakiMii B 3aBUCIMOCTH OT U3MEHEHHsI SHEPTHU U SHTPOIHH.

Cxopoctb xumu4eckux peakumii. [lonarue o ckopoctu, peakuuu. CKOpOCTb TOMO- U: T€TEPOr€HHON peaklyy. DHEprusi aKTUBALMU. DJIEMEH-
TapHble U CIIOKHBbIE peakiuu. PakTopshl, BAMSIONIME HA CKOPOCTh XUMHUYECKOW peakIMH: MpUpoja peardpyrolux BelecTB; TeMieparypa (3akoH: BaHT-
lNodda); xonneHTparus (OCHOBHOM 3aKOH XMMUYECKOW KMHETHKH); KaTalu3aTopsl. KaTanus: roMo- ¥ reTeporeHHbli; MEXaHU3M JIeUCTBUS KaTaJlu3aToOpOB.
®epmeHThl. X cpaBHEHHE C HEOpraHMYECKMMH Katanuzaropamu. depMeHTaTHBHBIM KaTalu3, ero MexaHu3M. MHruOUTOpHI M KaTaJuTHYECKUe sbl. 3a-
BHCHUMOCTb CKOPOCTHU PEAKIIMI OT MOBEPXHOCTH COPUKOCHOBEHUS pearupyrOINX BEIIECTB.

O0paTuMoOCTh XMMHM4YECKHMX peaknuil. XuMHU4Yeckoe paBHOBecHe. [IoHATHE 0 XMMUYECKOM paBHOBECHH. PaBHOBECHBIE KOHIIEHTpaluy. JnHa-
MUYHOCTh XUMHUYECKOro paBHoBecusi. KoncranTa paBHoBecus. MakToOpbl, BIUSIONIME HA CMEIICHHE PaBHOBECHUS: KOHIIEHTpAIMsl, JaBlIEHUE U TeMIepaTypa.
[Ipunnun Jle [Hlatense.

DJIEKTPOJIUTHYECKAS] AUCCONUANMSA. DIIEKTPOJIUTHL U HEJEKTPOIUTHI. DJIEKTPOIUTHYECKAs Tuccounanus. MexaHusM IUCCOIMAlUU BEIECTB C
pa3IMYHBIM TUIIOM XUMHUYECKOU cBsi3u. CBoMcTBa MOHOB. KaTnOHBI M aHMOHBL. KHCIIOTHI, COJIM, OCHOBaHMS B CBETE JIEKTPOIUTHUECKON Aucconuanuu. Cre-
MEHb 3JEKTPOIUTUYECKON JUCCOLUAINH, €€ 3aBUCUMOCTh OT MPUPOJIBI EKTPOJIUTAa U ero KoHleHTpauuu. Koncranra nuccounanuu. CTyneHvaras AUCCO-
[Uanus 3JEKTPOIUTOB. Peakiiny, NpoTeKarolue B pacTBOpax MEKTPoIUTOB. [Ipon3BeneHe pacTBOpUMOCTH.



Boaopoanbiii nmokasarensb. J(uccomuanus Boabl. KoncTanta auccorumanuu Boasl. MonHOe npousBenenue Bojibl. Bomopoansiil nokasarens pH. Cpe-
JIbl BOJAHBIX PACTBOPOB 3JIEKTPOIUTOB. 3HAUYEHUE BOJOPOIHOTO MOKA3aTENA A1 XMMUUECKUX U OMOJIOTUYECKUX MTPOLIECCOB.

I'uaposmms. Ilonsatue «ruaponusy». ['Maponn3 opraHuYecKX COEIUMHEHUH (raJIoreHaIKaHOB, CI0XKHBIX A(HUPOB, YIIeBOAOB, OenkoB, AT®d) u ero 3Ha-
yeHue. ['uaponn3 HeopraHuueckux BewecTs. ['naponus coneit — tpu ciydasd. CtyneHdarsiii ruponus. HeoOpatumslii runponus. [Ipaktuueckoe npumeHe-
HUE TUAPOJIN3A.

Pacuernble 3a1a4u. 1. PacyeTsl 10 TEPMOXUMHUYECKUM ypaBHEHUAM. 2. Boruncienne TemioBoro 3G gexra peakiuy o TerioraMm o0pa3oBaHus pea-
TUPYIOIIUX BEUIECTB U MPOAYKTOB peakiuu. 3. Onpenenennne pH pacTBopa 3a1aHHON MOJIIPHON KOHUEHTpaluu. 4. PacueT cpeiHeil CKOpOCTH peakluu 1o
KOHIICHTPALUSAM pearupyroux BeIecTB. 5. BRIUUCIEHHS ¢ MCTIONIb30BaHUEM MOHATHUS «TEMIIEPATYPHBIA KOAPPHUIUEHT CKOPOCTH PEAKLIUNY.

6. Haxoxx1eHne KOHCTaHThI PABHOBECHS PEAKLIMU 110 PABHOBECHBIM KOHILICHTPALUAM: M OIIPEIEICHAE UCXOAHBIX KOHLIEHTPALUi BEILIECTB.

Jemonctpanuu. IlpeBpamenue kpacHoro gocdopa B Genblii, Kuciopona — B 030H. Mojenu H-OytaHa u n3o0yrana. [loinydyenue kucimopoa u3 rme-
pOKcHa BOAOPO/AA U BOJBI; AerHaparTanus 3taHona. Llenodka mpeBpalieHuil; cBoiicTBa COISHONW M YKCYCHOM KHMCIOT; peakluu, uaylue ¢ o00pa3oBaHUEM
0caJKa, ra3a 1 BOJbl; CBOMCTBA METAJJIOB; OKUCIIEHHUE alIbJIETH/Ia B KUCIOTY U CIIMPTA B albJeruj. Peakuuu ropeHus; peakiiuy 3H10TEPMUYECKUE HA MPU-
Mepe peakluu pa3sIoKeHHsl (3TaHoJIa, KATMHHONW CeNUTpPbI, U3BECTHSAKA WM MEJa) U SK30TePMHUUYECKUE HA. IPUMEpe peakluuil coeuHeHus (oObecBeunBaHue
OpOoMHOI BOJIBI U pacTBOpa NIEpMaHraHaTa KaJlus STUIEHOM, ralleHue U3BeCTU U Ap.). B3aumoaeiicTBue HMHKA ¢ paCTBOPAMHU COJISIHOM M CEPHOM KUCIIOT NPU
pasHbIX TeMIlepaTypax, IpU pa3HbIX KOHLUEHTPALMAX COJITHOW KUCIIOTHI; pa3jioKeHUe MepoKcHIa Bo0poia ¢ oMol okcuaa maprania (IV), karanassl
CBIPOTO MsCa M CBHIpOro Kaprodens. B3zanmopelcTBie UHKA C Pa3IMYHONW MOBEPXHOCTHIO (IIOPOIIKA, MBUTH, TPAaHyd) C KHCIOTOW. Monaenb «KHIISIIETo
ciosi». OMbUICHHE )KUPOB, peakU dTepuUKaMHU. 3aBUCUMOCTb CTEIEHU 3JIEKTPOJUTHUYECKON JAUCCOLMAIMUA YKCYCHOM KUCIIOTHI OT pa3baBieHus. Cpas-
HeHue cBoiicts 0,1 H pacTBOpoB cepHOIl U CEpHUCTON KUCIOT; MypaBbUHON U YKCYCHOM KUCIJIOT; THIPOKCHIOB JIUTHS, HATPUS U Kanus. MHIUKaTOpsl U 13-
MEHEHHE MX OKpPAacKH B pa3iuyHbIX cpefax. CepHOKHUCIbIA U (pepMEeHTaTUBHBIN TUAPOIN3 yriaeBoaoB, ['uaponus kapooHaToB, Cylb(haToB, CUIMKATOB IIe-
JIOYHBIX METAJUIOB; HUTPaToB MHKA win cBuHUA (II). 'maponus kapOuaa kanpuus.

JlaGopatopHsle onbIThl. 3. [TonyyeHue kuciaopoaa pa3inokeHueM IMepoKcHIa BoopoJa U (W) nepMaHraHara kanus. 4. Peakuuu, uaymue ¢ odpa-
30BaHUEM OCaJIKa, ra3a U BOJBI JJI1 OPraHUUeCKUX U HEOPraHWYEeCKUX KUCIOT. 5. Mcnonp3oBanue nHankaTopHoi Oymaru asis onpenenenus pH citonsl, sxe-
JyJJOYHOT'O COKa U APYTUX COKOB OpraHM3Ma uesoBeka. 6. PasHble cilydan ruposunsa coe.

Tema 4. BeurecrBa u ux cBoiicraa (9 4)

Kanaccnduxanus Heopranmueckux BemrecTB. [Ipocteie u cnoxubie BemecTBa. Okcuibl, ux kinaccuduxaius. ['uapokcubl (0CHOBaHMS, KUCIOPO/I-
coJiepsKaliye KUCIOThl, aMpoTepHble TUAPOKCcH Ibl). KucnoTel, ux knaccudukanus, OcHoBanus, ux kiaccupukanus. Conu cpeHue, KUCIble, OCHOBHbBIE U
KOMILJIEKCHBIE.

Kaaccudukanusi oprannyeckux BellecTB YTIEBOAOPOIbI U KilaccU(HKAIHs BEIIECTB B 3aBUCUMOCTU OT CTPOSHUS YrIepoJHo 1enu (anudaru-
YecKue M IUKIMYECKHE) U OT KPaTHOCTH CBsi3ed (MpefesibHble U HenpeaenbHbie). ['omonornueckuii psa. [Ipon3BoaHble yriieBOAOPOIOB: TajoreHalKaHbl,
CIUPTHI, PEHOIBI, aNbJAETUIBI U KETOHBI, KAPOOHOBBIE KUCIOTHI, IPOCTHIE U CIIOKHBIE (DUPBI, HUTPOCOSAMHEHHSI, AMUHBI, AMUHOKHUCIIOTHI.

Metanabl. [Tonoxenne metaioB B nepuoandeckoit cucrteme . . MenneneeBa u ctpoenue ux aroMoB. I[IpocTeie BemecTna - METAJIBL: CTPO-
€HUE KPUCTAJUIOB M METaJUIMYECKasi XUMHUYecKast CBsi3b. AjutoTponus. O0mue pu3ndeckre CBOHCTBA METAIIIOB. Psi cTaHAapTHBIX ANIEKTPOIHBIX MOTEHIIMA-
70B. O01IKe XUMHUYECKHUE CBOMCTBA METAJIJIOB (BOCCTAHOBUTEIHHBIE CBOMCTBA): B3aUMOJICHCTBHE C HEMeTauIaMH (KHUCIOPOIOM, TAIOT€HAMH, CEPO, a30TOM,
BOJIOPOJIOM), C BOJIOH, KUCIIOTAaMU U COJISIMU B PACTBOPAaX, OPraHUYECKUMHU COSTUHEHUSIMH (CIUPTaMH, TaloreHaTKaHaMu, (PeHOJIOM, KUCIOTaMH), CO IIENO0-
JyaMH. 3HaUYeHHE METAIIJIOB B pupoac U B ) XKU3HU OPraHU3MOB.
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Koppo3usi metayunoB. [loHsiTHE «KOPPO3US METAIIOBY. XUMHUYECKask KOPPO3us. DIeKTpoxumuueckas kopposus. CrocoObl 3alIUThl METAIIIOB OT
KOPPO3UH.

OO0mue croco0bl MOy4eHUsI MeTAJLI0B. MeTauibl B Ipupoae. MeTauryprust U €€ BUAbl: IUPO-, TUAPO- U DJIEKTPOMETAIUIYPrusl. DJIEKTPOJIU3 pac-
MJIaBOB ¥ PACTBOPOB COCIMHEHUI METAIIOB U €r0 MPaKTUYECKOE 3HAUCHUE.

Ilepexonnbie meta/uibl. XKenezo. Menp, cepeOpo; IIUHK, PTYTh; XpOM, MapraHel] (HaXoKJIeHUE B MPUPO/JIE; MMOIyYSHUE U PUMEHEHHE IPOCTHIX Be-
HIECTB; CBOMCTBA MPOCTHIX BEIIECTB; BAXKHEUIIINE COCTUHEHUS).

Hemerassbl [lonoxenne HemeramioB B nepuoanyeckor cucreme . . MenneneeBa, CTpo€HHE UX aTOMOB. DJIEKTPOOTPULATEIBHOCTh. VIHEpTHBIE
ra3bl. JIBOMCTBEHHOE TMOJIOKEHUE BOAOPO/IA B MEepuoanueckoit cucreme. Hemeramibl mpocTeie BemiecTBa. MIX aToMHOE U MOJIEKYJISIPHOE CTpOeHHuE. AJLIo-
TPONMS U €€ NPUYMHBL. XUMHUYECKHE CBOMCTBA HeMeTaI0B. OKHUCIMTENbHBIE CBOWCTBA; B3aUMOJCHCTBHE C METAJUIAMH, BOAOPOJOM, MEHEE 3JIEKTPO-
OTPUIATEIIEHBIMA HEMETAIJIAMH, HEKOTOPHIMHU CIIOKHBIMH BEIIECTBAaMHU. BOCCTaHOBUTENBHBIE CBOMCTBA HEMETANIOB B PEAKIUAX CO (PTOPOM, KHCIOPOJIOM,
CJIOKHBIMU: BEIIECTBAMHU-OKUCIUTENSIMU (a30THOM U CEPHOM KUCIOTaMH H JIp.).

Bonpopoanbie coennnenust HeMeTawI0B. [loydeHne ux CUHTE30M U KOCBEHHO. CTpOEHHE MOJIEKYJ U KPUCTAUIOB 3TUX COeIUHEHHUM. Du3nyeckue
cBoiicTBa. OTHOLIEHUE K BOJE. MI3MeHEeHHe KUCIOTHO-OCHOBHBIX CBOMCTB B IIEPUOIAX U IPYyIIIaX.

HeconeoOpasyromiue u cosieo0pa3yronimue OKCUIbl.

Kuciaopoanbie Kucaorbl. V3MeHEeHNE KUCIOTHBIX CBOMCTB BBICIIMX OKCHAOB M TMIPOKCHIOB HEMETAVIOB B MEPHOJAX U Ipynnax. 3aBUCUMOCTb
CBOMCTB KHUCJIOT OT CTETICHH OKHCIICHUSI HEMETaJlja.

Kuciaorsl oprannyeckue m Heopranmuyeckue. KuciaoTsl B cBeTe NpoTOIUTHUECKOW Teopuu. ConpsikeHHbIE KUCIOTHO-OCHOBHBIE napbl. Kiaccu-
duKaIms OpraHMuecKuX U HEOPraHMYEeCKUX KUCIOT. OOIIue CBOMCTBA KUCIIOT: B3aUMOJICHCTBUE OPraHUYECKUX M HEOPTaHWYECKUX KUCIIOT C METaNIaMU, C
OCHOBHBIMH OKCHJaMH, ¢ aM(pOTEpHBIMH OKCHIAMU U THIPOKCHJIAMHU, C COJSIMHU, OOpa3oBaHHE CIOXHBIX 3(upoB. OCOOEHHOCTH CBOWCTB KOHIICHT-
PUPOBAHHOI CEpHOM U a30THOM KUCIOT. OCOOEHHOCTH CBOMCTB YKCYCHOW U MypPaBbUHOM KHCIIOT.

OcHoBaHusi oprannyeckue u Heoprannyeckne. OCHOBaHUS B CBETE MPOTOIUTHUYECKOM Teopun. Kinaccudukaius opraHi4ecKux U HeOpraHMUeCKUx
OCHOBaHUM. XMMHUUYECKHE CBOMCTBA IeJ0Yel U HEPaCTBOPUMBIX OCHOBaHMM. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHHI: aMMHUaKka 1 aMMHOB. B3anmHoe Bius-
HUE€ aTOMOB B MOJIEKYJIE aHUJIMHA.

AM@oTepHble OpraHuvyeckne U HeOpraHuveckue coequHeHusi. AmMdOTEepHBIE COCTUHEHUS B CBETE MPOTOJIUTUUYECKON Teopru. AMMOTEPHOCTD
OKCHJIOB U THUIPOKCHUIOB HEKOTOPHIX METAIJIOB: B3aMMOJCHCTBHE C KUCIOTaMHU | IenoyaMu. [IoHATHE 0 KOMITJIEKCHBIX coenrHeHusx. Kommiekcoobpa-
30BaTellb, JIMTaHABI, KOOPIWHAIIMOHHOE YUCIIO, BHYTpeHHsA cepa, BHEmHSS: chepa. AMDOTEpPHOCT aMHUHOKHUCIIOT: B3aWMOJEHCTBUE aMHHOKHUCIIOT CO
HieI0uaMu, KUCIOTaMH, CIIUPTaMHU, APYT ¢ APyrom (0Opa3oBaHUE MOJIHUIENTHIOB), 00pa3oBaHUE BHYTPEHHEH conu: (OUTONISIPHOTO HOHA).

I'eneTnueckasi CBA3L MEXy KJacCaMU OpPraHUYECKUX W HEOPraHUYECKHX coeuHeHu. [loHsITHE O reHeTHYECKOM CBSA3U U TeHETHYECKUX PsJiax B
HEOPraHMYECKON U opraHudeckoil xuMuu. ['eHeTHYeckue psapl MeTaia (Ha mpuMepe Kallbllvs | jKelle3a), HeMeTala (Ha puMepe cepbl U: KpeMHUs), Te-
pPeXoIHOTO deMeHTa (Ha mpuMepe MUHKa). ['eHeTrnueckue psiibl U TeHETHYECKAas CBSA3h B OPTaHUYECKOW XUMUU (IUIsl: COEIUHEHHH, COJEp)KalluX JBa aTo-
Ma yriaepoja B MoJieKyJjie). ETnHCcTBO Mupa BelecTs.

Pacuernbie 3a1aun. 1. Beraucnenrne Macchl Wi 00beMa MPOyKTOB PEAKIIMH 110 W3BECTHON Macce WM 00hEMY HCXOAHOTO BEMIECTBA, COJIEPIKAIIIETO
npuMecH. 2. Beluncienne Macchl HCXOJHOTO BEIIECTBA, €CJIM U3BECTEH MPAKTHUYECKUI BBIXOJ U MAaccoBas 0Js €r0 OT TEOPETUUYECKH BO3MOXKHOTO. 8. BhI-
YHCIIEHUS 110 XUMUYECKUM YPaBHEHUSM peaklUid, eClIi OJHO U3 pearupyrolInX BEeIecTB JaHO B U30bITKe. 4. OnpeaeneHue MOJIEKyJIIpHOH (GOpMyJIbl Bellle-
CTBa IO MAacCCOBBIM JOJISIM 3JeMEHTOB. 5. Ompesenenne MOJNEKYIIpHON (HopMybl ra3000pa3HOro BEMIECTBAa MO M3BECTHOW OTHOCHUTEIHHOW MIOTHOCTH H
MacCOBBIM JIOJISIM AyieMeHTOB. 6. Haxoxnenne MosiekyisspHoi (opMyJisl BemecTBa 1mo macce (00beMy) mpoayKToB cropanus. 7. KoOMOMHUpOBaHHBIE 3aa9H.
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Jemoncrpanun. Komneknus «Knaccuduxaius HeopraHMuecKUx BELIECTBY» M 00pa3lbl npeactaButesei kiaaccoB. Komneknus «Kiaccudukanus
OpPraHMYECKUX BEIIECTB» W 00pasllbl MpPEACTaBUTENCH KIacCoB. MoOAENN KPUCTAINIECKIX PEIIETOK METALIOB. KOJIEKIMs METaJIJIOB C pa3HBIMU (-
3MYECKUMU CBOWcTBaMU. B3auMonelicTBue: a) IWTHUSA, HATPUS, MarHUs U Keje3a ¢ KUCIOPOAOoM; 0) IIeJOYHBIX METaNIOB ¢ BOJOM, CHUPTaMH, (PEHOJIOM; B)
[IMHKa C pacTBOpPaMU COJISHOM U CEpPHOM KHUCJIOT; T) HATPHUsl, C CEPOM; 1) AJIIOMUHUS C MOJIOM; €) ’KeJjie3a C paCTBOPOM MEAHOTO KYIOpPOCa; K) aJIFOMUHHUS C
pacTBOpoM efkoro HaTpa. OKcHIbI U TUAPOKCUIBI XpOMa, UX MoJydyeHue u cBoiictBa. Ilepexom xpomara B Ouxpomar u obpatHo. Koppo3us metanioB B
3aBUCHMOCTH OT yCIIOBHH. 3aluTa METAIJIOB OT KOPPO3UH: 00pa3Iibl «HEPKABEEK», 3AIMUTHBIX MOKPBITUNA. Konnekius py. DIEeKTPOIu3 pacTBOPOB COJICH.
Mogenu KpuUcCTaNTIMYECKUX PELIeTOK Hoja, anMasa, rpaduta. Amnotponus gochopa» cepsl, kuciaopona. BzaumopeiicTeue: a) Bo1opoaa ¢ KUCIOPOIoM 0)
CYpPBMBI C XJIOPOM; B) HATPHSI C HOJOM: T) XJIOpa C paCTBOPOM OpOMHIa KaJvsi; 1) XJOPHOU U CEPOBOAOPOTHOM BOJIBI, €) oOeciBedrBaHUE OpPOMHON BOJBI
STUJICHOM WX aneTriieHoM. [loydeHue u cBoiCcTBa XJI0pOBOAOPOIA, COISTHON KUCIOTHl U amMMmHuaka. CBOWCTBA COJISTHOM, pa30aBICHHOW CEPHOW U YKCYC-
HOW KHCOT. B3anMoielicTBe KOHIICHTPUPOBAHHBIX CEPHOM, a30THOM KHUCIIOT M Pa30aBIICHHON a30THOW KUCIIOTHI C Mebl0. Peakius «cepeOpsHOro 3epka-
Ja» A1 MypaBbUHOM KUCIOTHL. B3anmozeiicTBre pacTBopa rUApOKCUIA HATPHUS C KUCIOTHBIMU okcuaamu (okcuaom yriepona (IV)), amdorepHsiMu rua-
poxcuaMu (THAPOKCUIOM IIUHKA).

JlaGopaTopHuble onbIThI. 7. O3HaKOMIIEHHE ¢ 00pa3liaMy MPeACTaBUTENCH pa3HBIX KJIACCOB HEOPraHMYECKUX BemiecTB. 8. O3HakOoMIIeHHE ¢ 00pa3amMu
MPEJICTaBUTENICH Pa3HBIX KJIACCOB OpraHMYeckux BemiecTB 9. O3HakoMieHue ¢ Kouteknuen pya. 10. CpaBHEHHE CBOMCTB KpPeMHHEBOH, GocPOpPHOU, CEpHOIMA
U XJOPHOW KHUCJOT; CEepHUCTOU u cepHOM KHUCJIOT; AQ30THCTOM W a30THOM KHUCIIOT. 11. CsolicTBa COJITHOM, CEpHOMI
(pa36.) u ykcycHO# kucioT. 12. B3aumoneiicTBre THAPOKCHIA HATPHSL C colisiMu, cylbdarom, menu (1) u xmopugom ammonus. 13. Paznoxenune TUIPOK-
cuga Meau (II). IlomydeHue ruApoKCHIa ATIOMHHHS U HU3yueHHUE ero aM(pOTEPHBIX CBOMCTB.

Pasnea 3. TEMATHYECKOE IINTAHUPOBAHUE

KoanuecTBo 4a-
Ne HasBanue paspena KoimuecTBo 4a- COB 110 IIAHY IIpakTHYeckue KoHnTpoJbHbIe pa-
n/n COB 110 IPO- padoThI 00TBI
rpamme
3 3
1 Tewma 1. Ctpoenue atoma u [13 JI.1. MenaeneeBa
14 14
2 Tema 2. CTpoeHHE BELIECTBA. Nel Nel
s : Ne 2
3 Tema 3. XuMuueckue peakuuu -
9 9
4 Tema 4. BemectBa 1 ux cBOICTBa Ne2 Ne3
34 34
UTOI'O 2 3




IIpuiaoxenne.

KAJIEHJAPHO —- TEMATHUYECKOE IINTAHUPOBAHUE

11 kaacc
Neni/mt HaumeHoBaHue pa3iesioB U TEM YPOKOB Konwue- | Jlara turanu- | Jlata  dakTtu- [Ipumeuanue
CTBO Ya- | pyemas yeckas
COB
Crpoenue atoma u nnepuoanydeckuit 3akon JI.W. Mengeneea (34)
1 | BBoansli, nepsuuHblii HHCTpYKTaxXx. [IpaBuna Th. Atom — 1
cioxHas yactuua. CocTostHue 3JIEKTPOHOB aTOMOB.
2 | DyIeKTpOHHBIE KOH(UTYPALUU ATOMOB XUMUYECKUX IEMEHTOB | 1
3 [13 u IICXD /1. . MenneneeBa B CBETE€ YUEHHUSI O CTPOCHUU 1
aToma.
Crtpoenue Bemiectpa (144)
1 | Xumuueckas cBs3b. Enunas npupoa XUMHUYECKOU CBSI3U. 1
4) Honnas xumnueckas Bsi3b. IOHHAsI KpUCTAIIIMYECKas peleTka
2 (5) | KoBanenTHas cBsi3b. ATOMHAs X MOJIEKYIIAPHAs KPUCTaLIAe- 1

CKHC PCHICTKU




3 (6) | Merammideckas cBsi3b. Meraminyeckas KpHCTaIUTHYECKas pe-
HIEeTKa.
4 (7) Bonoponnas cesa3p. Equnas npupoaa XUMHYECKUX CBI3EH.
[Tonumeps! HEOpraHUYECKHE U OPraHUUECKUe
5
6(9) | I'asoobpasHoe cocTosiHue BemecTBa
7 | Kugkoe cocrosiHuE BelecTBa
(10)
8 TBepoe cocTosiHUE BellecTBa
(11)
9 | IIpakTHyeckas padora Nel «Ilomyuenue, cobupanue u pacno-
(12) | 3HABaHME ra308»
10 | AucnepcHble cCHCTEMBI
(13)
11- | CocraB BeniecTBa u cmeceit
12
(14-

15)




13 | O606ueHne u cucteMaTu3anus 3Hanui o teme «CtpoeHue 1
(16) | BelIecTBa»
14 | KonrpoabHas padora Nel no teme « CtpoeHue aToma. 1
(17) CrpoeHue BelecTBay
Xumudeckue peakiuu (84)
1 | Honstue o xumMuyeckoi peakuuu. Peaknuu naymue 6e3 us- 1
(18) | MEHCHIHS COCTABA BEIICCTEA.
2 | Kinaccuduxanust XuMUYeCKUX peakiuil, IpOTeKaroIuX ¢ 13- 1
(19) | MCHEHHEM COCTaBa BEILIECTB.
3 | TerunoBoii a3 ekt xummuueckoit peakuuu. [louemy unyt xu- 1
MHUYECKUE PeaKIuy.
(20) peak
4 | CxopocTh XUMHYECKUX peakiuid. DakTopsl, BAUAIOLINE HA 1
(21) | CKOPOCTB peaKuum. CkopocTb XUMHUYECKHX peakiuil. dakTo-
PBl, BIUSIOUINE Ha CKOPOCTh PEAKIIUH.
5 | OOpaTuMOCTb XUMHUECKHUX peakuuil. XMMUYEeCKOE PaBHOBE- 1
22) CHE U YCIJIOBUS, BIMSIIOIINE HA €T0 CMELEHUE.
6 | OKHCIUTEIBHO - BOCCTAHOBUTENBHBIE PEAKIINH 1
(23)
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7 | DnexrponuTHyeckas aucconuanys. Peakuuu nonnoro oomena. | 1
(24)
g8 | KonrpospHas pabota Ne2 o teme « XMMHUYECKUE PEAKIIUIDY 1
(25)
BemectBa u ux cBoiictsa (94)
1 | Knaccudukarust HeopraHn4ecKux 1 OpraHMueCKUX COEqUHE- 1
HUH.
(26)
2 Knaccudukanmst opraHuuecKux CoeqMHESHNMN.
1
(27)
3 | Merabl. Onekrponus. 1
(28)
4 | Hemeramnsl. Okcupl HEMETAITIOB U COOTBETCTBYIOIINE UM 1
TUAPOKCHIBI.
(29) | MHAPOKCHA
5 | Kucnorel Heopranuueckue U OpraHn4eckue 1
(30)
6 | OcHOBaHMs OPraHNYECKHUE U HEOPTaHUYECKHE 1
(31)
7 | IlpakTrueckas padota Ne2 «PemeHne s3kcriepuMeHTaIbHBIX 1
3a/1au»
(32) | ¥
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g | I'enernyeckas cBA3b OPraHUYECKUX U HEOPTaHUYECKUX COEIH-
HEHHIA.
(33)
9 KontpoabsHnas padora Ne3 «BermecTBa 1 UX CBOMCTBa»
(34)
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