YTBEPHAEHO

COrNACOBAHO

LWMO yuuTenei ecrecTBeHHO-HaYYHOro

unkna MBOY rumuasuu Ned Aupexrop MBEOY

rumHasum Ned

Nporokon Ne A {or 2¢ &f. /¢

Npuka3s Ne 14 o1 A4 OF /7

MyHBUHNATBLHOE YUpeKIenne
«Ynpagjaenue obpazopanus AIMHHHCTPALH TOPOAA [MaTuropeckar»
Myununnaasnoe ioxeTnoe 06meodpasosaTeabHoe yupeaIeHne
IT'UMHA3ZHS Ne 4 : :
PaGouan nporpamma
10 XHMHH
aas 11 kaacea (npoduabHbIi ypoBens)
2017 - 2018 yuebnsbiii roa

CocraBuTe/b:
yUHTEIb BhiCIeli KaTeropun

I''M.Iaymumsn

ISATATOPCK 2017 roa



HHOACHUTEJIBHAA 3AIIUCKA

Hacrosimas pabovas mporpamma ydeOHOro Kypca XMMusi pazpaboTaHa Juis IpOQMILHOTO H3yYSHHS
xumun B 11 kxmacce. PaGouast mporpamma mo xumum B 11 kitacce paccuntana Ha 136 y4ueOHBIX yaca. B Helt
IPEIyCMOTPEHO MPOBEJCHUE HE MEHEE 5 KOHTPOJBHBIX M § mpakTHueckux pabor. Takxke mpemycMOTpeH
pe3epB CBOOOAHOrO y4eOHOro BpeMEHM B 00beMe 6 y4eOHBIX 4acoB /s KOPPEKTHPOBKH MPOXOXKAECHUS
nporpaMMHoro matepuana . ConepkaHue NporpaMMbl HaIIPaBJIEHO HA OCBOEHUE yJYalllUMMCS 3HAHUI, YMEHUH,
HaBBIKOB Ha 0a30BOM YpOBHE, YTO COOTBETCTBYET 00pa30BaTebHON MporpaMmMe MmKojbl. OHa BKIIIOYAET B ce0s
BCE TEMBI, NPETyCMOTPEHHBIE (eepabHBIM KOMIIOHEHTOM TOCY/IapCTBEHHOTO0 00pa3oBaTEIbHOTO CTaHAAapTa
OCHOBHOT0 00111ero o0pa3oBaHus [0 XUMHUHM M aBTOPCKOM mporpamMmoil kypca. Jlng peanusanuu paboueit
nporpammbl ucnionb3ytorcss YMK O.C. I'abpuernsna. I'maBHas nenp Kypca XMMUU Ha TPOQHILHOM YPOBHE -
(dopMHpOBaHHE Yy Yy4alllUXCsl YMEHUH XapaKTepU30BaTh BEIIECTBA, MaTepUalbl U XMUMHUYECKHE PEAKIMHU;
BBITOJIHATH J1a00paTOPHBIE SKCIIEPUMEHTHI; MPOBOAUTH PAcUeThl M0 XUMHUYECKUM (hopMysiaM U ypaBHEHUSIM;
OCYLIECTBIIATh IMOUCK XUMHUYECKOM HH(OpPMaluM U OLIEHUBATb €€ JOCTOBEPHOCTb; OPUEHTHPOBATHCA U
NPUHUMATh pEIICHHUs] B MPOOJIEMHBIX CUTyalusx. VM3ydeHne XMMUM Ha TPOQWIBHOM YPOBHE CpPEIHETO
(mosiHOTO) O0IIEro 00pa30BaHMsI HAIIPABJIEHO HA JOCTHKEHHE CICAYIOLINX LIeIIeH:

-OCBOGHHE CHUCTEMbI 3HAHUN O (yHIAMEHTAIBHBIX 3aKOHAX, TEOPUAX, (PaKTaX XMMHUHU, HEOOXOAUMBIX
IUIs MIOHMMAaHWs HAy4HOM KapTUHBI MUPa;

-pa3BUTHE NO3HABATEIbHBIX UHTEPECOB, UHTEJUIEKTYAIIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Mpoliecce
U3Y4YECHHs XMMHYECKOM HAyKM M €€ BKJIaJa B TEXHUYECKUH IIPOrpecc LMBWIM3ALMHU; CIOXKHBIX H
IIPOTUBOPEUYMUBBIX ITyTEH PA3BUTHS UJIEH, TEOPUIA U KOHLIETILII COBPEMEHHON XUMUU;

-BOCIIMTAaHUE YOEKACHHOCTU B TOM, YTO XUMHUS — MOILHBIA HHCTPYMEHT BO3/IEHCTBHSI Ha OKPYKAIOLIYIO
Cpelny, U UyBCTBA OTBETCTBEHHOCTH 3a IPUMEHEHHE MTOJIyYE€HHbIX 3HAHUN U YMEHUI

-IPUMEHEHHE MOTY4YEeHHBIX 3HAaHUW U YMEeHUH Juis: 0e30macHoi paboThl ¢ BellecTBaMM B J1abopaTopuu,
OBITY ¥ Ha TIPOM3BOJICTBE; PEIICHUS MPAKTUIECKUX 3a7a4 B MMOBCETHEBHOMN XU3HU; MPEIYNPEKICHUS SBICHHM,
HAHOCSIIMX BpPEJ 3J0POBBIO UEJIIOBEKAa U OKpY’KAIOLIeH cpele; MPOBEAEHUS HCCIIEA0BAaTEIbCKUX pabdoT;
CO3HATEILHOTO BBIOOpa MPOQPECCHH, CBI3aHHON C XUMUECH.

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKH
B pesynbrare u3ydeHuss XuMUHM Ha TIPOQHIFHOM YPOBHE YYCHHUK JOJKEH

3HATH/TIOHUMATh

*  pONb XuMuu 8 ecmecmeo3HAHUU, €€ CBA3b C JPYTMMHU ©CTCCTBCHHBIMH HAayKaMHM, 3HAUYCHHE B JKU3HU
COBPEMEHHOT0 00IIIeCTBa;

. gadiCHeluUue XumuiecKue NoHsimust: BEIEeCTBO, XAMHUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB U

MOJIEKYJI, HOH, paJuKall, aJuIOTPOIUS, HYKIUIbI U U30TOIbI, aTOMHBIE S-, P-, d-opOUTaATH, XUMHUYECKAs
CBS3b, AJICKTPOOTPHUIIATEIIbHOCTh, BAJIEHTHOCTh, CTEMEHb OKHCICHMs, TUOpuan3anus opouTaneu,
MPOCTPAHCTBEHHOE CTPOCHHWE MOJEKYNI, MOIb, MOJSpHas Macca, MOJSIPHBIM 00beM, BellecTBa
MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOIO CTPOCHHS, KOMIUIEKCHBIE COEIUHEHMS, IOUCIIEPCHBIE CHUCTEMBI,
HWCTUHHBIE PACTBOPBI, DJIEKTPOJUTHYECKAS] IUCCOLMALIMS, KHUCIOTHO-OCHOBHBIE PEaKLUHUH B BOJHBIX
pacTBopax, TUAPOJIU3, OKHCIECHHE M BOCCTAHOBJIEHHE, JJIEKTPOJU3, CKOPOCTh XUMHUYECKOM pEaKIVH,
MEXaHHU3M pEeaKlliu, KaTaau3, TeIIoBor 3P PEeKT peakiuu, SHTANbINS, TeII0Ta 00pa30BaHUsI, YHTPOMUS,
XUMHUYECKOE PAaBHOBECHE, KOHCTAHTA PABHOBECHUS, YIJIEPOJHBIN CKeneT, (DYHKIMOHANbHAs TpyIIa,
TOMOJIOTHSI, CTPYKTYpHasi W MPOCTPAHCTBEHHAs HM30MEpHs, WHIYKTHBHBIA U ME30MEpHBIH PQPEKTHI,
AIEKTPOP I, HYKICOPHUI, OCHOBHBIE TUITHI PEAKIINIA B HEOPTAHNYECKOM U OPTaHUYECKOW XUMHUU;

. OCHOBHble 3AKOHbl XUMUU: 3aKOH COXPaHEHHs MacChl BEIIECTB, IEPUOAMYECKUN 3aKOH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajipo, 3akoH l'ecca, 3aKOH JEWCTBYIOIIUX MacC B KHHETUKE U
TEPMOIMHAMUKE;

. OCHOBHble Meopuu Xumuu: CTPOSHHUS aTOMa, XUMHUYECKON CBS3H, DJICKTPOJUTHYECKON IUCCOIMAIINH,

KHCIIOT M OCHOBAHWM, CTPOEHMSI OPraHMYECKHX COEAMHEHMH (BKIIOYAas CTEPEOXMMMIO), XMMHUYECKYIO
KMHETUKY U XUMHYECKYIO TEPMOJUHAMUKY;

. KAACCUDUKAYUIo U HOMeHKIamypy HeOpraHMUeCKUX U OPraHMYECKUX COeANHEHHIA;
o NpUpOOHble UCMOYHUKY YTIIEBOJIOPOAOB U CIIOCOOBI MX MEPEepadbOTKH;
. geujecmea u Mamepuaisl, WUPOKO UCNONb3YeMble 8 NPaKmukKe: OCHOBHbIE METAJUIbI U CIUIAaBbI, Ipadur,

KBap1, CTCKJIO, IEMCHT, MUHCPAJIbHBIC y)106peHI/1$[, MHHCPAJIBHBIC U OPraHUYCCKUEC KHUCJIOTHBI, HICJI0YH,
aMMHaAK, yrjieBOAOpPOIbI, (bCHOJ'I, AHUJIMH, MCTAHOJI, 9TAHOJI, STUJICHIJINKOJIb, TTIMICPHUH, (I)OpMaJ'IBJICFI/IZ[,
aneTajapJACrua, au€ToH, I’IF0K03a, caxapo3a, KpaxmaJl, KJICTYaTKa, aMUHOKHCJIOTHI, 6eJ'IKI/I, HCKYCCTBCHHBIC
BOJIOKHA, Kay4yKH, IJIACTMACChI, )KUPbI, MblJIa 1 MOKOIIIHUEC CPCACTBA,



YMETh

HA3b16amb U3yYEHHBIE BEIIECTBA TI0 «TPUBUATBHONY» U MEXIYHAPOIHOM HOMEHKIIATYPaM;

onpeoensamy: BAIGHTHOCTD M CTETICHb OKUCIICHUS XUMHUYECKUX DJIEMEHTOB, 3apsi/l UOHA, THIT XUMUYIECKOU
CBSI3M, MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ, THUIN KPUCTAJUIMUYECKOM PEIIeTKH, XapakTep Cpeabl B
BOAHBIX PAaCTBOpPAX, OKUCIIUTCIIb U BOCCTAHOBUTCIIb, HAITPABJICHUC CMCIICHHA PABHOBCCHUA 110/ BIIMSAHUCM
pasIUuHBIX (HaKTOPOB, HM30MEPHl M TOMOJIOTH, MPUHAJICKHOCTh BEHIECTB K Pa3UYHBIM KJlaccaM
OpraHu4CCKux COGI[HHGHI/Iﬁ, XapaKTCp B3aMMHOI'O0 BJIMAHHA ATOMOB B MOJICKYJAaX, THUIIbL peaKuHﬁ B
HEOPraHUYECKOW U OPraHUYECKON XMMUH;

xapakmepuzoséamo. S- , P- W 0-3JEMEHTBI 1O HX IOJOXCHHUIO B MEPUOAUYCCKON CHCTEME
J.1.MenneneeBa, oOmuye XUMHUYECKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEIWHEHUN; CTPOCHHE M CBOMCTBA OPraHUYECKUX COCAMHEHUH (YrIeBOAOPOJIOB,
CIUPTOB, (PEHOJIOB, AJIB/ICTUIOB M KETOHOB, KAPOOHOBBIX KHCIIOT, aMUHOB, aMUHOKHUCIIOT U YIJIEBOIOB);
00b5CHAMb: 3aBUCHMOCTh CBOMCTB XMMHYECKOTO 3JIEMEHTa U 00Pa30BaHHBIX UM BEIIECTB OT MOJIOKCHHUS
B nepuoanueckor cucreme /.M. MennaeneeBa; 3aBUCHMOCTh CBOMCTB HEOPTaHMYECKUX BEIIECTB OT HUX
cOCTaBa M CTPOCHHS; MPHUPOAY U CIIOCOOBI OOpa30BaHMsI XMMHUYECKOH CBS3H; 3aBHCHMOCTH CKOPOCTH
XUMHUYECKON peakIy OT Pa3IudHbIX (PaKTOPOB, pEaKIIMOHHOW CITOCOOHOCTH OPTaHUYECKHX COCTUHEHUN
OT CTPOCHUS UX MOJIEKYII;

8bIMOMHAMb  XUMUYECKUU 3KCrepumMeHmM TNO: PACMO3HAaBaHUIO BA)KHEWMWMX HEOPraHU4YecKux u
OpraHMYeCKMX BELLECTB; MOJIYYEHUID KOHKPETHbIX BELLECTB, OTHOCAWMXCA K M3y4eHHbIM Kaaccam
coeiNHEHNI;

nposodume pacyeTbl N0 XMMUYECKMM GOPMYNaM U YPaBHEHMAM PeaKLmit;

ocywecmenams CaMOCTOATENbHbIN MOUCK XMMUYECKON MHGOPMALMKU C UCNONb30BAHUEM PA3/IUYHbIX
MCTOYHUKOB (CMPaBOYHbIX, HAYYHbIX M HAYYHO-NOMNYNAAPHbLIX W3LAHUIMA, KOMMbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB WHTepHeTa); MCNOAb30BaTb KOMMbIOTEPHbIE TEXHONOMMW pns 0BbpaboTKM U nepepaum
MHPOPMaLMM U ee NpeaCcTaBAEHNA B PA3INYHbIX opMaX;

HUCITIOJIB30BATh HpI/IO6p€TeHHI)IC 3HAaHUA 1 YMCHUSA B HpaKTquCKOﬁ ACATCIIBHOCTHU U HOBCCIIHGBHOﬁ JKU3HU
TUTST:

NMOHWMAHWA TNO06aNbHBIX NPO6AEM, CTOAWMX NEepes YENOBEYECTBOM: IKOIOTMYECKUX, IHEPFETUYECKMX U
CblPbEBbIX;

06BACHEHUA XMMUYECKUX ABNEHWNI, NPOMCXO4ALWLMX B NpUpoae, ObITy U HA NPOU3BOACTBE;

9KONOTMYECKM TPAaMOTHOIO NOBEAEHMA B OKPYKaOLLEN CPesE;

OLEHKM B/IMAHUA XMMMUYECKOIO 3arpA3HEHUs OKPYKaloLeM cpeabl Ha OpraHM3M YesnioBeKa M Apyrue
YKUBbIE OPraHU3Mbl;

6e3onacHoi paboThkl C BewecTBamm B fabopatopumn, 6bITY M Ha NPOU3BOACTBE;

OMpEaACICHUA BO3MOXHOCTH IMPOTCKAHUA XUMUUYCCKUX HpCBpaHICHI/IfI B pa3/IMYHbIX YCJIOBUAX W OLCHKH
HX TTOCJIEACTBUM;

pacno3HaBaHUA U NAEHTUDMKALMM BAXKHENLLINX BELLECTB U MaTepPMaNos;

OL&HKM KauyecTBa NUTbEBOW BOAbI M OTAENbHbIX MULLEBbLIX NPOAYKTOB;

KPUTUYECKOM OLLEHKM [OCTOBEPHOCTU XMMWUYECKOW WHPOpMaUmMKM, MOCTynatowen w3 pasinyHbIX
MCTOYHMKOB.

COJEPKAHUE KYPCA

(4 u B Hexento; Bcero 136 4, u3 HUX 6 4 — pe3epBHOE BpeMsl)
Tema 1. CTpoenue atoma (14 4)

ATOM — cJ0XHas yacTula. Sapo u anekTpoHHast 0007104YKa. DIEKTPOHBL, IPOTOHBI U HEUTPOHBL. MUKpOMHUD U

Makpomup. Jlyanusm yacTHI] MUKpOMUDA. CocTosiHHE IEKTPOHOB B
aToMe. DieKTpoHHOoe 001ako u opOutanb. KBantoseie uncna. ®opma opbutaneii (s, p, d, f). Dnepreruueckue
YPOBHHU U OAYpoBHH. CTpOEHHE JIEKTPOHHBIX 000JI0YEK aTOMOB. DJIEKTPOHHbIE KOHPHUTypallui aTOMOB
anemenToB. [Ipunnun Ilaynu u npasuno I'ynna. DnektpoHHo-rpaduueckre GopMyiibl aTOMOB 3JIEMEHTOB.
DnekTpoHHas Kiaccu(UKalus 3JIeMEHTOB: s-,p-, d- u f-cemelicTaa.

BanenTHBIC BO3MOXKHOCTH aTOMOB XHMUUYECKHX DJIEMCHTOB. BajleHTHBIC OJICKTPOHEIL. BanenTHBIC BO3MOXKHOCTH

aTOMOB XMMHYECKUX 3JIEMEHTOB, 00YCIOBIICHHBIE YUCIIOM HECTIAPEHHBIX 3JICKTPOHOB B HOPMAIILHOM H
BO30YXJICHHOM COCTOSIHUSX. J[pyrue (hakTophl, ONpeaessioNie BAICHTHBIE BO3MOXHOCTH aTOMOB: HAJIMUWE



HETOIeNICHHBIX AJIEKTPOHHBIX Nap M HaIu4Yhe cBOOOIHBIX opOuTaneil. CpaBHEHUE TOHATUN «BAaJCHTHOCTHY U
«CTETEHb OKUCIEHU Y. [lepnoandeckuil 3aK0H U epruoAnuYecKasl CUCTeEMa XUMUYECKUX 31eMeHToB /1. 1.
MenpeneeBa u crpoeHne atoMa. IIpeanocbulki OTKPBITHSI IEPHOJUYECKOI0 3aKOHA: HAKOIUIEHNE
(dhakToornueckoro Marepuaia, padorsl npeamectseHHUKOB (M. f. beprienuyca, . B. [lebepetinepa, A. 3.
[Mankyprya, JJx. A. Heronenaca, JI. FO. Meiiepa); cpe3n xumukoB B Kapacpya. JInunoctuele kauectsa . U.
Meunpeneesna. Ortkpeitue . 1. MenaeneeBbIM NeprOInYECKOTO
3akoHa. [lepBas hopmMyIHpOBKa MEPHOAMUECKOTO 3aKOHA. | Opu30HTaNbHAS, BEpTHUKAIbHAS M JHAarOHAIbHAsS
nepuoanueckue 3apucumoctu.llepuoanueckuit 3akoH U crpoenue aroma. M3zoromnel. CoBpeMeHHas TpaKTOBKa
MOHSATHSI «XUMUYECKUH dIIEMEHT». 3aKOHOMEPHOCTh BaH-neH-bpyka — Mosznu. Bropas popmynupoBka
nepuoanueckoro 3akona. Ilepuonnueckas cucrema /. . MenaeneeBa u crpoenue atoma. @Pu3ndeckuii CMbICI
IIOPSAIKOBOTO HOMEpA 3JIEMEHTOB, HOMEPOB I'PYIIbI U iepuoza. [IpuunHbl H3MEHEHNs METANINYECKUX U
HEMETAJJIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX U MEPUOJIaX, B TOM YUCIE OOJIBIINX U CBEpXOONIbIIUX.
Tpetbst popMynupoBKa NEPUOINUECKOTO 3aKOHA. 3HAYCHHE IEPUOTUIECKOTO 3aKOHA U EPUOINIECKOM
CUCTEMBbI XUMHUYECKHUX 31emMeHToB J[.M1. MeHeneeBa /Uil pa3BUTUS HAYKUA U IOHUMAaHUS XUMAYECKOM KapTUHBI
Mupa.

Tema 2. Ctpoenue Bemectna. (19 4)

Xumunueckas cBsi3b. Equnas npupoja XuMu4ueckoit cBsa3u. oHHas XuMu4yecKas CBsi3b U MOHHBIE
KpUCTaJInueckue pemetku. KoBajgeHTHas XuMHUeckas CBA3b U €€ KiacCH(UKAIMS: 10 MEXaHU3MY
oOpa3oBaHus (0OMEHHBII U JOHOPHO-AKIETITOPHBIN ), TI0 AJIEKTPOOTPHUIIATEIIEHOCTH (TIOJIIPHAST U HETIOJISIpHAs ),
0 croco0y MepeKpbIBaHUs AIEKTPOHHBIX OpOuTaiel (G U ), Mo KpaTHOCTU (OJUHApHAs, ABOWHAsS, TPOItHAS U
nostyropHast). IlonsipHOCTE CBSI3U U NOJSAPHOCTH MOJIeKyJibl. Kpucranindyeckue pemeTky BeImecTB ¢
KOBAQJIEHTHOM CBSI3bI0: aTOMHAs U MOJIEKYJIsSIpHAst. MeTaimnueckas XUMUYECKas CBSI3b U METAJUIMUYECKUE
KpUCTAJNINYECKHE pelieTKU. BogopoaHas cBsi3b: MEXKMOJIEKYJIIpHAs U BHYTPUMOJIEKysipHas. MexaHu3m
o0Opa3oBaHMs 3TO CBsI3M, €€ 3HaUeHUE. MexMONeKyIsIpHble B3auMOoeiicTBs. EnnHas mpupoa XuMUYeCKuX
CBSI3€i: MOHHAA CBA3b KaK MPEAECIbHbBIN CIy4ail KOBAJICHTHOM MOJISIPHOM CBSI3M; MEPEXO0 OJTHOTO BU/IA CBSI3H B
JPYTrOii; pa3Hble BUJIbI CBA3U B OJIHOM BeleCTBE U T. J. CBONCTBAa KOBAJICHTHOM XMMHYECKOU CBSI3H.
HacpImaemocTs, Mossipu3yeMocTh, HallpaBIeHHOCTh. | 'eomeTpus monexyn. I ubpuanzamus opoutaneit u
reOMEeTpUs MOJIEKYJ.Sp3-THOpUAN3aIMs Y alTKaHOB, BOJIbI, aMMHUaKa, aJiMa3a; sp2-TUOpUAN3alNs Y COeAMHEHUN
0opa, aJIKEHOB, aPCHOB, AUCHOB U TpaduTa; SP-TUHOPUAN3AIS Y COSTUHCHUN OCpHIUIHSI, AIKHHOB M KapOWHA.
['eomeTpuss MOJIEKyJ1 Ha3BaHHBIX BEIIECTB.

[Tonumepsl oprannueckue U Heopranudeckue. [lonumepsl. OCHOBHbBIE MOHATUS XMMHU BHICOKOMOJIEKYIISIPHBIX
COEJIMHEHMI: «MOHOMEDY, IIOJTUMEP», «KMAKPOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTENEHb MOJTUMEPU3ALIUN,
«MoJeKyJsipHast Macca». CriocoObl MOTy4YeHHsI TOJIMMEPOB: peaklUy MOJUMEPU3AINH U MTOJIMKOHACHCALINH.
CrtpoeHue nNoaMMepoB: reoMeTprueckas popmMa MaKpoOMOJIeKysl, KpUCTAIUIMYHOCTh U aMOP(HOCTb,
crepeoperyisipHocTs. [loaumeps! oprannyeckue u Heopranndeckue. Kayuyku. [Imactmaccel. BomokHa.
brononumepsl: 0enku U HYKJIEHHOBBIE KUCIOThI. Heopranuueckue monuMepbl aTOMHOTO CTPOSHUS
(anmnoTpornHbele MOAU(UKAIIMY YTIEpOaa, KpUCTAINYECKUN KPEMHUMN, CEJIEH U TeJUTYp LIETOUYE€YHOI0 CTPOEHUS,
JTUOKCHJI KPEMHUS U JIP.) U MOJEKYJISIPHOTO CTPOEHUS (cepa miiacTuieckas u ap.).

Teopust ctpoeHust xumudeckux coeqnHeHnii A.M. bytieposa. I[IpeanocbuIkn co3/1aHns TEOPUH CTPOCHUS
XUMHUYECKHUX cOoequHeHuit: paboTsl penmectBeHHUKOB (K.b. [lroma, ®@. Benep, LLL.®. XKepap, @.A. Kekyne),
cbe3n ectectBoucnbiTareneil B [lneitepe. JIinunoctHeie kauectBa A.M. bytneposa.

OCHOBHBIE MOJIOKEHUSA TEOPUH XMMHUECKOTIO CTPOEHHS OPTraHUYECKUX COEIMHEHUN U COBPEMEHHOM TEOPUH
cTpoeHus. M3omepus B OpraHM4eckoi 1 HEOpraHM4ecKo XMMHUK. B3anMHOE BIMsSHNE aTOMOB B MOJIEKYJIaX
OpPraHMYECKUX U HEOPraHUUYECKUX BellecTB.OCHOBHBIE HAPABIEHUS Pa3BUTHS TEOPUU CTPOEHUS
OpPraHUYECKUX COEAMHEHUH (3aBUCUMOCTb CBOMCTB BEILIECTB HE TOJIBKO OT XUMUYECKOTO, HO U OT UX
3JIEKTPOHHOTO ¥ MPOCTPAHCTBEHHOTO CTPOeHMs). HIYKIIMOHHBIM U ME30MEPHBIH 3P PEKTHI.
CrepeoperynsipHOCTb.

JlnanekTuyecKrue OCHOBBI OOIIHOCTHU ABYX BEAYIIMX TEOpUi XUMHH. J(panekTndeckre OCHOBBI OOIIHOCTH
nepuoandeckoro 3akona J[.M. MenneneeBa u teopuu crpoerust A.M. bytiepoBa B cTaHOBIeHHH (paOOTHI
NPE/IIECTBeHHUKOB, HAKOIUIEHUE (DAKTOB, yUacTHe B Che3/laX, PYCCKHI MEHTAJIMTET), pecKa3aHuU (HOBbIE
anemeHThl — Ga, Se, Ge 1 HOBBIE BEIIECTBA — M30MEPbI) U Pa3BUTUU (TpU GOPMYITUPOBKH).

JucnepcHble cucteMbl. [IoHsATHE 0 qUCTIepCHBIX cucTeMax. JlucnepcronHas cpena u aucnepcHas ¢asa. Tunsl
JUCTIEPCHBIX CUCTEM U UX 3HAYEHHUE B MPUPOJIE U KU3HU YeJoBeKa. J[ucnepcHble CUCTEMBI € )KUJIKON CPEIoi:
B3BECH, KOJUIOMIHBIE CUCTEMBI, X Ki1accuukamus. 3oau u renu. Ipdext Tunaans. Koarymsamus. Cunepesuc.
MonekynsipHble ¥ UCTHHHBIE pacTBOPbI. CIIOCOOBI BhIpaKEHHsI KOHIIEHTPAIlUU PaCTBOPOB.



Pacuernsle 3amaun. 1. PacueTsl mo xumudeckuM Gopmynnam. 2. Pacyersl, CBA3aHHBIE C TOHIATUSMHU «MaccoBast
JOJIs» U «00bEMHast 10J151» KOMIIOHEHTOB cMecH. 3. Bbruncienue MosIspHON KOHLIEHTPALMM PAaCTBOPOB.
Jemonctpanuy. Moaeny KpUCTAIIINYECKUX PELIETOK BEIIECTB € Pa3InYHbIM TUIIOM CBsi3el. Monaenu MoJeKyil
pa3nuyHOM reoMeTpun. Mojienu KpUCTaNIMYeCKUX PEeeToK aiMasa U rpaputa. MoJenu MoleKys H30MepoB
CTPYKTYpPHOM U IPOCTPAHCTBEHHOM n3oMepun. CBolicTBa Toayona. Komekuus rniaactMace U BOJIOKOH.
OO0pa31bl HeOpraHMYECKUX MOJIMMEPOB: Cephl IIACTUUECKOM, hocdopa kpacHoro, kBapua u ap. Moaenu
monekyn 6enkoB u JJHK. OOpasisl pa3nuuHbIx cucTeM ¢ xxuakon cpenoit. Koarymsuus. Cunepesuc. ddexrt
Tunnans.

Jlaboparopusie onbITHL. 1. CBOMCTBA THAPOKCUIOB AIEMEHTOB 3-T0 niepuoaa. 2. O3HakoMIIeHUE ¢ 00pa3aMu
OpPraHUYECKUX U HEOPraHUYECKUX IOJIMMEPOB.

[TpakTuyeckas padora 1. «Pemenue sKcriepuMeHTAIBHBIX 3a/1a4 IO ONPEIEICHHUIO TIACTMACC M BOJIOKOH).
Tema 3. Xumnueckue peakuuu (29 4)

Knaccugukanus XuMHYecKuX peakiuii B OpraHMuecKoi U Heopranndeckoi Xxumun. [IoHITHE 0 XUMUUECKOH
peakimy; ee OTIINYKE OT siAepHOH peakiuu. Peakiuu, naymue 6e3 n3MeHeHHs1 Ka4eCTBEHHOI'O COCTaBa
BELIECTB: AJUIOTPOIM3ALMA, U30MEPU3aLIMs U TouMepu3anus. Peakiuu, naynie ¢ "3SMEHEHHEM COCTaBa
BEIIECTB: 110 YUCILY U COCTaBY PEarupyrolux U 00pa3yroluXcsl BEUIECTB (pa3iokKeHus, COeIMHEHHUS,
3aMelIeHus, 0OMeHa); 0 U3MEHEHHIO CTETICHEH OKUCIICHUS JIEMEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIC
PEAKIMU U HEOKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH); 10 TEIUIOBOMY 3P HeKTy (3K30- U
SHIOTEPMHUYECKHE); TIO (ha3e (rOMO- ¥ TeTepOTeHHBIE); TI0 HAPaBJICHUIO (0OpaTUMbIe U HEOOPATUMBIE); TI0
HCIOJIb30BAHUIO KaTalu3aTopa (KaTaTUTUYECKUE U HEKAaTAJIUTUYECKHE); 10 MEXaHU3MY (paluKaibHbIe U
MOHHBIC); TI0 BUY SHEPTHH, MHULIMUPYIOIIEH peakiuio (GoToxuMuieckue, paauanioHHbIe,
JIEKTPOXUMHUYECKHE, TepMOXUMUYeckre). OcoOeHHOCTH KilacCU(hUKALMU peakiil B OpraHn4eCcKOi XUMHH.
BeposiTHOCTh IpoTeKaHUsI XUMUYECKUX peakluil. 3aKOH COXpaHEHUs SHEPTUU. BHyTpeHHSs S3HEPIUsl U 3K30- U
SHI0TepMHUUECKHE peakiuy. TermnoBoi 3¢ ekt Xxumuueckux peakuuid. TepMoXxuMudeckrue ypaBHEHUsI.
Temnora obpazoBanus. [Tonstue 00 suTanbnuu. 3akon I'.1. 'ecca u cneacTBus u3 Hero. DHTPONHS. DHEPTHS
I'n66ca. Bo3aM0OXXHOCTh NPOTEKAHUS PEAKLUI B 3aBUCUMOCTH OT U3MEHEHUS SHEPTUH U SHTPOIUH.

Ckopoctb xumuueckux peakuuid. [lonstue o ckopoctu peakuuu. CKOpoOCTh TOMO- U F€TEPOr€HHON peakuu.
OHeprus akTUBALMU. DJIEMEHTapHbIE U CI0KHbIE peakuuu. DaKkTopsl, BIUAIOIINAE HA CKOPOCTh XUMUYECKON
peaKIuu: IpUPoJIa pearupyroIIux BEIecTB; TeMieparypa (3akon Baut-I'odda); korneHTpaus (OCHOBHON
3aKOH XMMHUYECKOW KMHETHKH); KaTaln3aTopsl. Karanaus: roMo- ¥ rereporeHHblii; MeXaHu3M JIeicTBUs
Katann3aTopoB. PepMeHThI. VX cpaBHEHUE C HEOPTAHMYECKUMU KaTtanu3aropaMu. OepMEHTATUBHBIN KaTalus,
€ro MexaHu3M. THrubuTops! ¥ KaTaauTHYECKHE SAbl. 3aBUCUMOCTb CKOPOCTHU peaKkiuil OT MOBEPXHOCTH
CONPUKOCHOBEHHUSI pearupyromux BelecTs.

OOpaTuMOCTh XUMHUYECKUX peakiuii. XuMudyeckoe paBHoBecue. [IoHATHE 0 XUMHUYECKOM PaBHOBECHUH.
PaBHOBeCHBIE KOHIIEHTpaUK. [JMHAMIYHOCTE XUMHUYECKOTO paBHOBecHs. KoHcTaHTa paBHOBecHs. DakTOpHI,
BIIUSIOLIUE HA CMEIICHUE PABHOBECHS: KOHLIEHTpALUs, AaBiieHue U teMneparypa. [Ipunnun JlelllaTense.
DNEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI. DNEKTPOJIUTHYECKAS TUCCOLHALIMSL.
MexaHHu3M TUCCOLMALINN BELIECTB € PA3JIMYHBIM TUIIOM XUMHUYECKOH CBsA3U. CBolicTBa HOHOB. KaTHOHBI 1
aHuoHbI. KHCoThl, cOM, OCHOBaHUS B CBETE JIEKTPOIUTHUECKON Auccoranyy. CTerneHb AIeKTPOIUTHIECKON
JUCCOLMAINH, €€ 3aBUCUMOCTb OT IIPUPOJIBI AIEKTPOJINTA U €T0 KOHLEHTpaunuu. KoHcTaHTa nucconuanyi.
CryneHuaTas 1uccolManus AIEKTPOIUTOB. Peakiiuu, npoTekaromye B pacTBOpax 3JIEKTPOJIUTOB.
IIponsBeneHne pacTBOPUMOCTH. BonopoaHslii mokasaress.
Huccounarnus Boabl. KoHcTanTa qucconnanuu Boasl. loHHOE mpon3BeneHue Bobl. BOgopoaHbIN TOKa3aTelb
pH. Cpenpl BOOHBIX pacTBOPOB JIEKTPOIUTOB. 3HAUYEHUE BOJOPOIHOTO MOKA3aTEN Ul XUMUYECKUX U
OMOJIOTUYECKHX MPOIIECCOB.

I'uaponus. IousTHe «ruapoau3y». 'uapoan3 opraHmuecKuX COeMHEHUH (rajJoreHaaKaHoB, CIIOKHBIX 3(UpPOB,
yraeBoioB, 0enkoB, AT®) u ero 3Hauenue. ['uaponus HeopraHMueckux BemecTs. [ uaponus coneit — tpu
ciyyasi. CryneHuatslii ruapoins. HeoGpartumslit ruaponus. [IpakTuueckoe npuMeHEeHne TUAPOIIH3a.
Pacuernble 3a1aun. 1. PacueTsl o TepMOXUMUYECKUM ypaBHEHUIM. 2. Beiuucienue TemioBoro 3ddexra
peaKIMy 1o TerIoTaM 00pa30BaHUs PearnpyroLIiX BEIeCTB U MPOAYKTOB peakuuu. 3. Onpenenenue pH
pacTBopa 3aJaHHOM MOJISIPHOM KOHIIEHTpanuH. 4. Pacuer cpeaHeil CKOpOCTH peakuy 10 KOHIEHTPALUAM
pearupyromux BetecTs. 5. BerunciaeHus ¢ UCIoab30BaHUEM MOHATHS «TeMIIepaTypHbIH K03 HUIIEeHT
CKOpPOCTH peakuum». 6. HaxoxaeHne KOHCTaHTbl paBHOBECHUS PEAKIIMH 110 PABHOBECHBIM KOHLIEHTPALIUAM U
OIIpEAEIIEHUE UCXOIHBIX KOHIIEHTPALMI BEILECTB.

Hemonctpanuu. [IpeBparenue kpacHoro ¢ochopa B Oembiii, KHCIOpo1a — B 030H. Mojenu H-OyTaHa u
n3o0yrana. [lomyuenue kuciaopoaa u3 NEPOKCHIa BOJOPOa U BOJBL; AeTUaparanus 3taHoia. Llenmouka



npespauiennii P — P205 — H3PO4; cBolicTBa COJSHON U YKCYCHOM KUCIIOT; peakLUy, UAYIIHE C
o0Opa3oBaHHEM 0CajiKa, ra3a ¥ BOJIbl; CBOMCTBA METAJIOB; OKHUCJICHHE ajbAETHIa B KUCIOTY U CIUPTA B
anpJerul. Peakiiuu ropeHus; peakiiuy 3H10TEPMUUECKHIE HAa IPUMEPE PEaKLIUU PA3I0KEeHUs (ITaHOA,
KaJTIMIHHOW CeNUTPBI, U3BECTHSKA UM MeJa) U SK30TEPMHUUYECKUE Ha PUMEPE PEaKUil COeAMHEHUS
(obecrBeurBanue OpPOMHOM BOJIBI M paCTBOPA EpMaHraHaTa Kajius STHJICHOM, TalieHHe U3BECTH U Jp.).
BsaumopeiicTBue IMHKA ¢ pacTBOPaMH COJITHON M CEPHON KHCIIOT MIPH Pa3HbIX TeMIepaTypax, Mpu pa3HbIX
KOHLEHTPALUAX COJSIHOM KUCIIOThI; pa3oKEeHUE MEPOKCHIa BOAOPOa ¢ OMOLIbI0 okcuaa Mapranua (IV),
KaTaJj a3bl CBIPOro Msica U ChIporo kaprodens. BzaumoaeiicTBie IMHKA ¢ pa3IMYHOM MOBEPXHOCTHIO (ITOPOIIIKA,
IIBLIY, TPaHyIl) ¢ KUciaoTo. Monens «kumsiiero cios». Cmenienue paBHoBecus B cucreme Fe3+ + 3CNS- <
Fe(CNS)3; oMbuIeHHE )XHPOB, PEAKIIUU dTEPUPUKAIMH. 3aBUCUMOCTh CTETICHH JIEKTPOJIUTUYECKON
IMCCOLMAIIUK YKCYCHOU KHUCIOTHI OT pazbasienus. CpaBHenue cBoiictB 0,1 H pacTBOopoB cepHOl U cepHUCTON
KHCIIOT; MypPaBbUHOM M YKCYCHOU KHCIIOT; THAPOKCHUIOB JIUTHS, HATpUs U Kanus. UHIUKaTopbl U H3MEHEHUE X
OKpAacCKH B pa3inyHbIX cpefax. CepHOKHUCIBIN U (pepMEeHTAaTUBHBIN THIPOIN3 YIIEBOAOB. [ uapomn3
KapOOHATOB, CyNb(aTOB, CUIMKATOB IIETOYHBIX METAJUIOB; HUTPATOB IuHKa wiu cBunua (II). ['maponus
KapOua KaubIys.

Jlaboparopusbie onbIThl. 3. [loaydeHne KMUCIOpoaa pa3ioxKeHHeM MepoKCcHIa BOAOpoa U (W) IepMaHraHarta
kamust. 4. Peakiun, naymmue ¢ o00pa3oBaHHEM 0CAIKa, ra3a M BObI UII OPraHUYECKUX U HEOPTaHUUECKUX
kucinot. 5. Mcnonb3oBanue MHAUKATOPHOM Oymaru Juist onpeneieHust pH ciitoHbl, KenyJ04HOro COKa U Ipyrux
COKOB OpraHu3Ma uejoBeka. 6. Pa3zHbie ciiydan rupoausa comieil.

[IpakTuueckue padboThl 2. «CKOPOCTh XMMUYECKUX peakluid. XMMHUECKOoe paBHOBecue», 3. «Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe ['uaponus».

Tema 4. BemecTtBa u ux cBoiicraa (52 4)

Knaccudukanus Heoprannyeckux BemecTB. [IpocTeie u crioxxHbie BemecTBa. OKCHUIBI, HX KITACCH(PUKAIHSL.
I'unpoxcuabl (OCHOBaHUS, KUCIOPOICOIEPKAIIe KUCIOThI, aMpOTepHbIe TUAPOKCUIBI). KHuCIOThI, NX
knaccupukanus. OcHoBaHus, X Knaccudukanms. Comu cpeHue, KUCIble, OCHOBHBIE M KOMIUIEKCHEIE.
Knaccudukanus opraHuuecKrx BEIIEeCTB. YTIEBOIOPOAbI U Kiaccu(UKaIMs BEIECTB B 3aBUCUMOCTH OT
CTPOCHHUS YTJIEPOIHOM 1enu (amn(aTHIeCKre U MUKINYECKHUE) U OT KPAaTHOCTHU CBsI3eH (TIpe/ieTbHbIC U
HenpenenbHbie). ['omonornueckuit psia. [lpouzBogHbIe yriieBOJOPOIOB: TalOreHANKAHbI, CIUPTHI, (DEHOJIBI,
aJIbJICTU/IBI U KETOHBI, KApOOHOBBIE KUCIIOTHI, POCTHIE U CIIOKHBIE AHUPBI, HAITPOCOCTUHECHHUS, AMUHBI,
AMUHOKHCIIOTBHI.

Meraiutel. [Tonoxenune merannoB B nepuoauueckoit cucreme .M. Menaeneesa u CTpoeHHE UX aTOMOB.
IIpocTeie BemecTBa — MeETaJUIbl: CTPOCHUE KPUCTAIIIIOB U METAJIIMYECKAsE XUMUYECKast CBSI3b. AJIJIOTPOIINS.
O6mue ¢puznyeckue cBoMcTBa METAINIOB. Psii cTaHAApTHBIX 3JIEKTPOIHBIX MOTEHIMaN0B. OO0II1e XUMHUYECKHe
CBOWCTBA METAJIJIOB (BOCCTAaHOBUTENbHBIE CBOMCTBA): B3aUMO/ICIICTBHE C HEMETAJUIaMH (KHCIIOPOJIOM,
rajJloreHaMu, Cepoii, a30TOM, BOJIOPOZOM), C BOAOMH, KUCIOTaMU U COJISIMU B pacTBOpax, OpraHMYeCKUMU
COEMHEHUSIMHU (CIIMPTaMH, rajloreHaJIkaHaMu, (PeHOJIOM, KUCIIOTaMu), CO IIeJI0YaMy. 3HaueHUe METAIJIOB B
MIPUPOJIE U B )KU3HU OPraHU3MOB.

Kopposus metannos. [loHsaTHEe «KOppO3Us METAIUIOB». XUMHUYECKAsA KOPPO3Us. DINEKTPOXUMHUYECKAS
Koppo3us. CriocoOb! 3alUThl METAJIIOB OT KOPPO3HUH.

OOu1re ciocoObl MOMyYeHHUs MeTauI0B. MeTasuibl B pupoje. MeTamutyprus u ee BUbl: MUpo-, THAPO- U
ANEKTPOMETAIUTYPrusi. DJIEKTPOIU3 PaCIlIaBOB U PACTBOPOB COEIMHEHNUN METAIIJIOB U €r0 MPaKTHYECKOe
3HavyeHue.llepexonnbie metamsl. JKeneso. Meap, cepedpo; LIMHK, PTYTh; XpOM, Maprasel| (HaXxoxJIeHue B
MIPUPO/IE; MOJIyYEHUE U IPUMEHEHHE MPOCTHIX BELIECTB; CBONCTBA MPOCTHIX BEILIECTB; BaXKHEHIINE
COCMHEHHS).

Hewmeramnsl. [Tonoxenne HemeTamwioB B nepuoanyeckoit cucreme .M. Menaeneesa, CTpo€HHE UX aTOMOB.
DneKTpooTpuIaTeNbHOCTh. VIHEpTHBIE ra3bl. /[BONCTBEHHOE MOJI0KEHUE BOJIOPOIA B IEPUOANUECKON CUCTEME.
Hemerannbsl — npocTsie BelecTBa. X aToMHOE U MOJIEKYJISIpHOE CTpOeHUE. AJIJIOTPOINS U €€ IPUYUHBI.
XHUMHYECKUE CBOMCTBA HEMETAIIIOB. OKHMCIUTENIBHBIE CBOMCTBA: B3aUMOEICTBUE C METAJITIAMH, BOJOPOJIOM,
MeHee 3JIEKTPOOTPULIATEIbHBIMU HEMETAUIaMU, HEKOTOPBIMU CJIOKHBIMH BelllecTBaMU. BoccTaHOBUTENbHbBIE
CBOMCTBAa HEMETAJUIOB B pEakIUsIX cO (TOPOM, KUCIOPOJOM, CIOKHBIMHU BEIIECTBAMU -OKHCIUTEIAMH (a30THOM
U cepHOi kucioTamu u ap.) Bonoponnsie coeaunenust Hemetamios. [lonyyeHne ux CMHTE30M M KOCBEHHO.
CrpoeHne MOJIEKyYJ M KPUCTAJUIOB ATUX coeauHeHnil. duznueckue cBoiictBa. OTHOLIEHHE K BoJ€E. MI3MeHEeHMe
KHCIIOTHO-OCHOBHBIX CBOMCTB B Iepuofax u rpymnmnax.Heconeobpasyromue 1 coneodpaszyroniie OKCHUIbI.
Kucnoponsblie KUCIIOTHI. MI3MeHEHNE KUCIOTHBIX CBOMCTB BBICIIUX OKCHJOB U I'MIPOKCHI0B HEMETAIIOB B
nepuojax u rpymnmnax. 3aBUCMMOCTb CBOMCTB KUCIIOT OT CTEIIEHU OKHCIIEHUSI HEMETaslIa.



Kucnots! oprannyeckue u Heoprauuueckue. Kuciaorsl B cBeTe NpoToauTH4YECKON Teopuu. ComnpsiKeHHbIE
KHCJIOTHO-OCHOBHBIE Napbl. Knaccugukanus opraHMueckux U HeOpranndeckux kuciotr. OOmue cBoicTBa
KHCJIOT: B3aUMOJICHICTBUE OPraHNYECKUX U HEOPTaHUYECKUX KHUCIIOT C METAJUIAMH, C OCHOBHBIMU OKCUAAMH, C
aM(pOTEepHBIMH OKCHIAMH M TUIPOKCUAAMH, C COISIMHU, 0Opa30BaHKE CIOXKHBIX 23PUPOB. OCOOEHHOCTH CBOMCTB
KOHIIEHTPUPOBAHHOHN CEpHOU U a30THOU KUCIOT. OCOOCHHOCTH CBOMCTB YKCYCHOM M MypaBbHHOW KHUCIIOT.
OcHoBaHusI opraHuyeckre U Heoprannyeckne. OCHOBaHMS B CBETE IPOTOIMTHYECKOH Teopun. Knaccuduxanus
OpPraHUYECKUX U HEOPraHMYECKUX OCHOBAHMM. XMMHYECKUE CBOMCTBA 11€JI0YEM U HEPACTBOPUMBIX OCHOBAHUM.
CBoiicTBa OECKUCIOPOAHBIX OCHOBAHUI: aMMHaKa M aMUHOB. B3anMHoe BiIMsSHUE aTOMOB B MOJIEKYJIE
aHWINHA.

AmdoTrepHble OpraHnYecKre U HEOpPraHn4ecKue CoeAMHEHUs. AM(OTEpHbIE COEIMHEHMSI B CBETE
MPOTOIUTUYECKON TeopuH. AM(POTEPHOCTb OKCHIOB U THIPOKCHIOB HEKOTOPBIX METAJUIOB: B3aUMOJICHCTBHE C
KHUCJIO0TaMH U 1enodamu. [loHarue o koMmiekcHbIX coequHenusx. KommuaekcooOpa3oBaTeib, TUTaHabI,
KOOPAMHAIIMOHHOE YMCII0, BHYTPEHHsA cdepa, BHEmH:A chepa. AMPOTEpHOCTh aMHHOKHUCIIOT:
B3aUMOJICHICTBHE aMHHOKHUCIIOT CO LIeJI0YaMHU, KUCIIOTaMH, CIIUPTaMu, JpYyT ¢ Ipyrom (oOpa3oBaHue
MIOJIUIIETITHI0B), 00pa30BaHUE BHYTPEHHEN cOH (OUITONISIPHOTO HOHA).

I'enernyeckas CBA3b MEXKAY KJIaCCaMHM OPraHUYECKUX U HEOPTaHWYECKUX coennHeHui. Ilonsarue o
TEHETUYECKOM CBS3U U M'EHETUYECKUX PSAAaX B HEOPTaHUYECKOW U OPraHUYECKOM XMMUU. |'eHeTnyeckue psiapl
MeTajula (Ha IpuMepe KalbLius U JKelle3a), HeMeTasula (Ha IpuMepe cepbl M KpeMHHUSI), IEPEXOTHOTO HJIEMEHTa
(Ha mpumepe 1uHKa). ['eHeTHUecKue psisibl U TeHETUYECKas CBSA3b B OPraHU4YECKOW XUMUHU (U1 COeIMHEHUH,
COoZIep KalMX /1Ba aToMa yriepo/ia B MojieKye). EquHcTBO Mupa BemecTs.

Pacuernbie 3a1aun. 1. Berancienne Maccel Wik 00beMa POAYKTOB PEAKIUH 110 U3BECTHOM Macce Wi 00beMy
HCXOJHOTO BELIECTBA, COAEPIKALLETO IIPUMECH. 2. BpIuncieHne Maccel HCXOJHOTO BELLECTBA, €CIIU U3BECTEH
IIPaKTUYECKUM BBIXOJ] U MAaCCOBast J10JIsl €ro OT TEOPETUUECKH BO3MOXHOTO. 3. BbhrunciaeHus 1o XuMHUYECKUM
YpaBHEHUSIM PEaKLUi, €CIM OJTHO U3 PearupyroLINX BEIECTB JaHO B U30bITKE. 4. OnpeneneHne MoJeKyIIpHOM
(hopMyITBI BEIIECTBA IO MACCOBBIM JOJISIM JIEMEHTOB. 5. OrpeneneHne MOJIeKyISIpHON (pOpMYIIbI
ra3000pa3HOro BEIECTBa 10 U3BECTHOW OTHOCUTENILHOM INIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB. 6.
Haxoxaerne MoJIeKy sipHO# opMyJIbl BelecTBa 1mo Macce (00beMy) IPOIYKTOB CrOpaHus. 7.
KomOuHupoBaHHbIe 3a/1a4u.

Hemonctpanuu. Kommeknus «Kiaccudukamnusi HeOpraHMIeCKHX BEIIECTBY M 00pa3Ilbl IPeCTaBUTEINCH
kiaccoB. Komneknus «Knaccugukaius opraHMuecKiX BEIecTBY U 00pa3Libl IPECTaBUTENIEH KI1acCOB.
Monenu KpucTaNINYeCKUX pelieToK MeTaioB. Komnekuys MeTamioB ¢ pa3HbIMU (PU3NUECKMMU CBOMCTBAMHU.
B3aumoneiicTBue: a) IMTHSA, HATPUSL, MAarHUS U XKeJie3a ¢ KUCIOPoaA0M; 0) IIETOYHBIX METAJIIIOB C BOJIOH,
cupTaMu, GEeHOJIOM; B) IUHKA C pAaCTBOPAMU COJISTHOM U CEPHOM KUCIIOT; T) HATPUS C CEPOI; 1) allFOMUHHUS C
MOJIOM; €) XKeJle3a C paCTBOPOM MEIHOI'0 KYIOpoca; ) allFOMUHUS C PACTBOPOM €AKOoro Hatpa. OKCuabl U
THJIPOKCHUJIBI XpOMa, UX IoJTydyeHue U cBoicTBa. [lepexon xpomara B Ouxpomat u odopatHo. Kopposus
METAJUIOB B 3aBUCUMOCTH OT YCJIOBUH. 3alluTa METaJUIOB OT KOPPO3UU: 00pa3Libl «HEP)KaBEEK», 3ALTUTHBIX
nokpbITuil. Kosunekius pya. OnekTponn3 pacTBOpoB cojieil. Mojienn KpucTallInyecKuX pemeToK noaa, aamasa,
rpaduta. Amnorponus pocdopa, cepsl, kuciopoa. BzaumopaeicTsue: a) BoJOpoa ¢ KUCIOPOIOM; 0) CypbMbl
C XJIOPOM; B) HAaTPHs C MOJIOM; T') XJIOpa C paCTBOPOM OpoMUIa KaJusl; 1) XJOPHOH M CEPOBOJOPOTHON BOIBI; €)
obeclBeurBaHNE OPOMHOM BO/IbI STHJIEHOM WM aneTiiieHoM. [lonydenue u cBoiicTBa XJI0pOBOJI0pO/Ia,
COJITHOM KHCIIOTHI M aMMHuaka. CBOWCTBa COJISTHOM, pa30aBiIeHHON cepHON U YKCYCHOM KHCIIOT.
B3aumMoneiicTBre KOHIIEHTPUPOBAHHBIX CEPHOM, a30THOM KUCIIOT U pa30aBIeHHOM a30THOM KMCIOTHI C MEBIO.
Peakuust «cepeOpsHOTro 3epkana» A MypaBbUHOM KUCIIOTHL. B3anMopelicTBre pacTBopa r’MAPOKCUAA HATPHUSI C
KHCIIOTHBIMU OKcugamu (okcuaom yriaepoaa (IV)), amdorepasiMu rugpokcuiaMu (TUIAPOKCUIOM LIUHKA).
B3aumopeiicTBue aMmMuaka ¢ XJIopoBOJAOPOJOM U BOJIOM. AHAJIOTUYHO JJIsl MeTHJIaMuHa. B3anumonelicteue
aMUHOKHCIIOT ¢ KUCTI0TaMu U menoyamu. OcyiectBienue nepexoaon: Ca — CaO — Ca(OH)2; P — P205 —
H3P0O4 — Ca3(P0O4)2; Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu; C2H50H — C2H4 — C2H4Br2.
JlaGopaTopHbie onbITHL. 7. O3HaKOMIIEHHE ¢ 00pa3llaMu MpeACTaBUTENeH pa3HbIX KJIACCOB HEOPraHUYECKHX
BeniecTB. 8. O3HaKOMIIEHHE C 00pa3liaMu MPeICTaBUTENEeH pa3HbIX KJIACCOB OPraHMYECKHUX BEIIECTB. 9.
Osnakomienue ¢ kosutekuueit pya. 10. CpaBHeHHe CBOMCTB KpeMHUEBOM, hochopHOiA, CepHON U XJIOpHOU
KHCJIOT; CEPHUCTOM U CEPHOM KUCJIOT; a30THCTON M a30THOM KucyoT. 11. CBoiicTBa coisiHOM, cepHOU (pa30.) u
yKCYCHOHM KucioT. 12. B3anmopaelcTBie rHIpOKCHAA HATPUS C COMsIMHU, cyiabdarom meau (11) u xmopunom
ammoHus. 13. Paznoxenue ruapokcuaa meau (II). [lomyuenue rugpokcnia amoMUHUS U U3yYEHUE €T0
aM(OTEPHBIX CBOMCTB.

[IpakTnueckue padotsl 4. CpaBHEHHE CBOMCTB HEOPTraHUUECKUX M OpraHudeckux coenuHenuil. 5. [lonydenue,
coOupaHue, paclio3HaBaHUE ra30B U U3yYCHHE UX CBOUCTB. 6. ['eHeTHYecKas CBA3b MEXy KJlacCaMu



HEOPraHUYECKHX U OPraHUYECKUX BEUIECTB. 7. PellleHne SKCnepuMEeHTAIbHBIX 33/]a4 10 HEOPraHUYECKOM
XUMHHU. 8. PellieHne s3KCnepruMEeHTAbHBIX 3a1a4 110 OPTraHUYECKOU XUMHUH.

Tema 5. Xumus u 061mectno (16 1)

XUMHS ¥ TIPOU3BOJICTBO. XUMHUYECKAs MPOMBIIIJIEHHOCTh, XUMHYECKasi TEXHOJIOTHs. ChIphe AT XUMUYECKON
MPOMBIIIIIEHHOCTH. Bo/1a B XUMUYECKON TPOMBIIINIEHHOCTH. DHEPIHs 1 XUMUYECKOTO TPOU3BOICTBA.
Hay4nble mpUHITUAIIEI XUMHYECKOTO IMPOM3BOJICTBA. 3allIUTa OKPYKAIOIICH CpeIbl K OXpaHa Tpy/ia pu
XUMHUYECKOM ITPOU3BOACTBE. OCHOBHBIEC CTA I XMMUYECKOTO MTPOU3BOJICTBA (AMMHUAKA U METAHOJIA).
CpaBHEHHE MPOU3BOJICTBA TUX BEIIECTB.

XUMUS U CENBCKOE XO3SIMCTBO. XUMU3aIUs CEIIbCKOTO X03IMCTBA U €€ HallpaBJjieHUs. PacTeHus u rnoysa,
nouBeHHBIN nornomatomuid komruieke (1K), Y nobpenns n ux knaccudukanms. XUMUIECKHAE CPEICTBA
3amuUThl pacTeHnuid. OTpUaTeNbHbIC TOCICICTBUS IPUMEHEHHUS IECTHIIUIOB U 00ph0a ¢ HUMHU. XUMH3AIHSL
’KHBOTHOBOJCTBA.

XuUMHUS U 9KOJIOTHS. XUMHUYECKOE 3arps3HeHHE OKpYXaromiei cpenbl. Oxpana rugpocdepsbl OT XUMUIECKOTO
3arpsi3sHeHus. OXpaHa MOYBBI OT XMMHYECKOTO 3arpsi3HeHus. OxpaHa aTMoc(epbl OT XUMUUYECKOTO
3arpsizHeHus. Oxpana (Gruopsl 1 (hayHBI OT XUMHYECKOTO 3arps3HEHUs. BUOTEXHOIOTHS U TeHHAS WHXXCHEPUSL.
XUMHS ¥ TIOBCETHEBHAS KU3Hb uesoBeka. JlomamHss anteuka. Motromue u gyucTsmnme cpeacrsa. Cpeacraa
00pBOBI C OBITOBBEIME HaceKOMBbIMH. CpeIcTBa TUYHON TUTHEHBI M KOCMETUKH. XUMUS U MHIIa. MapKupoBka
YIAKOBOK IMHIIEBBIX ITPOYKTOB M IMPOMBIIIICHHBIX TOBAPOB U YMEHHE X YUTATh. IKOJOTHS KUIUIIA. XUMHS
M I'eHETHKA YeJIOBEKa.

JemoHcTpanuu. Moaenu mpou3BOCTBA CEPHOM KUCIOTH M aMMuaka. Kosuiekius yio0peHuid u ecTULnI0B.
OO0pa3iubl cpeAcTB OBITOBOM XUMUU U JIGKAPCTBEHHBIX MpenapaToB. KoJUIeKIuu cpeicTB TUTHEHBI U
KOCMETHKH, IIPErapaToB ObITOBON XMMUH.

JlaGopatopusbie onbIThl. 14. O3HAKOMIICHHE C KOJUIEKIUEH ynoOpeHnit 1 necTuuuaoB. 15. O3HakoMIIeHHE ¢
oOpa3uamu cpeACcTB OBITOBOI XUMUU U JIEKAPCTBEHHBIX MPENApaTOB, U3yYCHHE HHCTPYKLIUN K HUM TIO
MPaBUILHOMY U 0€3011aCHOMY PUMEHEHHUIO.

KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHHUE

13?[ Tema ypokos Iesu u 3agaun 35:;?{;1e Hata
Tema 1:Ctpoenue atoma (14 yacoB)

ATtom - OO000ImMTE 3HAHUSA O SIBICHHIX,

1/1 CIIOKHAS JTOKA3bIBAIOIINX CIOKHOCTh CTPOCHUS §1
JacTHIA aATOMOB
Atom - [103HaKOMUTB C 3BOJIIOLMEN HAYUHBIX

2/2 CIIOKHAS B3TJISI0B HA CTPOCHHE aTOMOB §1
JacTHIA
CoctosiHue AKTyanu3upoBaTh 3HaHUS 00 IIEKTPOHHOM

3/3 AJICKTPOHOB B | CTPOSHUH aTOMOB §2
aToMe

OnexktponHbie | ChopMHUpOBATH NMPEACTABICHUE O KBAHTOBBIX
KOH(pUTYpaly | 9uciax, MpaBuiIax U MPHUHIINUIAX 3aTIOTHEHHS

4-5/4-5 | u atomMOB AJIIEKTPOHHBIX 000JIOYEK, O CeMeNCcTBax §3
XUMHUYECKHX | SJIEMEHTOB
HIIEMEHTOB

OnexTpoHHbIE | BCIOMHUTB cOCTaBiIeHNE IIEKTPOHHBIX U
KOH(Urypalu | 3JeKTpoHHO-Tpaduyeckux Gopmyn

6-7/6-7 | u atTomMoB AJIEMEHTOB §3
XUMHYECKHUX
3JIEMEHTOB
BanentHbie Hayuuth npenmnonaraTte BAJICHTHOCTH U
BO3MOKHOCTH | CTETICHH OKHCJICHHS 3JICMEHTOB 110
8/8 aTOMOB AJIEKTPOHHO-TpadUIecKuM GopmyaMm §4,ynp.1-3
XUMHUYECKHUX

9JICMCHTOB




[Meprogndeck | AKTyalM3UpOBaTh 3HAHUSI OOBACHITH U
W 3aKOH U CpPaBHUBATh CBOMCTBA 3JIEMEHTOB I10
[Iepuonnueck | MOJOKEHUIO B IEPUOAUYECKON CUCTEME
9/9 ast CHCTeMa B §5ymp.2—-4
CBETEC YUCHHUS
0 CTPOEHUU
aToMa
[Meproandeck | AKTyalM3UpOBaTh YMEHUS 1aBaTh
Ui 3aKOH U XapaKTEPUCTHUKY AJIEMEHTY 10 TOJI0KEHUIO B
[lepuonuueck | MepUOIUYECKON CUCTEME
10/10 | as cuctema B § 5, ynp. 1,5
CBETE YUCHHUS
0 CTPOEHUU
aToMa
O600menue 3akpenuTh 3HAHHUS 00 AIEKTPOHHOM
3HaHUH 110 CTPOCHUHU aTOMa
11/11 | teme 6.c.7-9,11-13
«CtpoeHue
aToMay
O606menne | OTpaboTaTth yMEHHUE OCTABIIATH
12- 3HAHUU IO 9JIEKTPOHHBIC U 3JIEKTPOHHO-Tpaduueckue
13/12- | teme (bOpPMYIIBI 3JIEMEHTOB 6.c.15-18,18-24
13 «CtpoeHue
aToMa»
Kontponbnas | [IpoBepuTh ypoBEeHb YCBOCHHUS 3HAHUIN U
pabora Nel o | ymenwii mo reme «CTpoeHHUE aToMay
14/14 | teme 8.¢.60-65
«CtpoeHue
aToMay
Tema 2: Ctpoenne Bemectna (19 yacon).
15/1 Xumnueckass | O000mMTE, yriyOUTh U PACIIUPUTh 3HAHUS O § 6, yup. 1—3
CBSI3b XUM. CBSI3H, €€ XapaKTePUCTUKAX
Mexwmornekyn | JlaTh npeacTtaBaeHHe 0 MEKMOJIECKYIIPHOM
16/2 SIPHOE § B3alMOJICHCTBUU $ 6, yrp. 45
B3aMMOJICICTB
ue
Enunas JaTe npencraBieHne o eAMHON pUpoie
17/3 npupoja XUMHYECKOHN CBSA3U $6
XUMHYECKON
CBSI3U
CaoiicTBa AKTyanu3upoBaTh 3HaHUS O CBOICTBaxX
18/4 KOBaHeHTHOUﬁ KOBAJIEHTHOW XMMHYECKOMN CBSA3U § 7, ¢.57-59
XUMHUYECKOH
CBSI3U
I'ubpunuzamm | O600MKUTE U YTIyOUTh 3HAHUS O THIAX
1955 |7 opbutaneit | ruOpUIM3ALMK ATOMHBIX OpOUTaIEH § 7. ¢.59-64
Y TEOMETpHS
MOJICKYIT
I'mbpunuzanu | [loka3zaTe Kak BIUSET THOpUIM3AIIIS HA
206 | ® opburaneit | popmy MOIEKYT § 7
U TeoMeTpus
MOJICKYIT
[Tpyunnel AKTyanu3upoBaTh 3HaHUS 00 U30Mepus,
21/ 7 MHOro0o0pasu | TOMOJIOTHS, AJUIOTPONHS, H30TOMHS § 9¢.76-80. §
sl BEIIECTB : 17,c.178-186

n30MepHs,




TOMOJIOTHS,

AJUIOTPOMHS,
M30TONUS
PactBopeHne | AKTyann3upoBaTh 3HAHHS O PAaCTBOPAX U
o3/g | KaK (1)1/131/1150- pPacTBOPEHUH KaK (PU3MKO-XUMUYECKOM 10.¢.109-124
XUMHAYECKHH | Tpolecce
pouece
CrniocoOsl BCIIOMHUTB CITOCOOBI BBIPAKECHUS
24-25/ | BIpaXKeHHUs KOHIICHTPAIlUX PacTBOPOB, IPOU3BOIUTH 10.¢.109-124
9-10 | KOHIEHTpaUM | PACUYETHI e
U pacTBOPOB
Maccosas 3aKpenuTh YMEHUSI U HABBIKU 110 PELLIEHUIO
TOJISI 3ajiay, ¢ UCMOJIb30BAHUEM MTOHITUN MaccoBast
pPacTBOPEHHOT | U 0ObEMHAs JOJIH
26-27/ | o BemecTna, 10.¢.109-124
11-12 | monsipHas
MOJIsUIbHAS
KOHIICHTpaLU
u
Yucreie AKTyanu3upoBaTh 3HAHUS O YUCTHIX
28/13 | BemectBa u BELIIECTBAX U CMECAX BEIIECTB § 8
cMecH
20-30/ | Jtucnepensre JlaTe npezacTaBieHne O AUCIEPCHBIX
14-15 | crcremos CUCTEMAax B IPUPOJE U B IPOU3BOICTBEHHBIX § 8
npoleccax
[Tonumepst O0600UTh U PaCIIMPUTH 3HAHHS O
31-3p/ | OPTAHHMUECKHE | MONMMEPAX (MX CTPOCHUH CBOMCTBAX,
16-17 |4 MOJY4YCHUH, KIIACCH(PHUKAIINN § 10
HEOpPraHNu4ecK
ne
[Tommepst O06001MTh U PaCIIUPUTh 3HAHUS O
OpTraHUYeCKHe | MOJIMMEpPax :MX CTPOSHUH CBOMCTBAX,
33/18 |u NOJY4YEeHUH, KJIacCU(PUKALUU § 10
HEOPTraHUYECK
ue
[Ipaktnuecka | [IpakTudecku rmokasaTh pelieHue
g pabora Nel | skCiepUMEHTaNbHBIX 33/1a4 110 ONPEACTICHUIO
«Pemrenne TUTACTMACC M BOJIOKOH
HKCIEPUMEHT
34/19 | ampHBIX 33734 C.360-361
o
OTIpEICIICHUTIO
acTMacc H
BOJIOKOH»»
Tema 3: Xumnueckue peakuun (29 yaca)
Knaccudukarn | O000IMTE U paCIIUPUTh MPEACTABICHUS O
ust KJIaccu(UKAIUN XUMHYECKIX PEeaKIni B
XUMUYECKHX | OPraHMYECKOW U HEOPTraHWYECKOH XUMHUH
g5y | Peatid § 11, ynp. 1-3
OpraHUYecKou
"
HEOPraHNUYecK
Ol XUMUHU
Knaccudukar | BeISBUTH CYIIHOCTh XMM. peaKkiuil u
36/2 | us paccMOTPETh UX KiIacCH(DUKAIINIO §11

XUMHUYCCKUX




peakuuii B

OpraHNu4ecKou
u
HEOpraHUYeCcK
Ol XUMHUHU
36-37/ [Touemy wunyr | BeisiButh €IUMHCTBO 1 B3aUMOCBA3b XUM.
3-4 XMMHYECKHUE | MPEBPAILCHUN MEXKIY OpPraHUYECKUMH U § 12
peakuuu HEOpPraHMYECKUMHU BEUIECTBAMHU
[Touemy uayt | ChopmMupoBaTh IpeaCTaBICHUS O IPUUUHAX
38/5 | xumuyeckue | MPOTEKAHHS PEaKIHi § 12
peakuuu
Ckopoctb CucremMaTu3npoBaTh U yriiyOUTh 3HAHUSA O
39/6 XUMHUYECKUX | CKOPOCTH XMMHYECKUX pEaKIuit §13
peakuuii
CxopocThb DHeprus akTUBALMKU. DJIEMEHTapHbBIC U
4017 XUMHUYECKUX | CIIOKHBIEC PEAKLIUH § 13
peakuuii
daxTopsl, 3HaTh (aKTOPHI, BIUSIOIINE HA CKOPOCTh
BIUSIIOIIUE HA | XUMHUYECKUX peaKIni
41/8 | ckopocTh § 13
XUMHYECKHX
peakuuii
®DakTopHI, VYMeTs 00OBACHATH JIEHCTBUE KaXKI0r0
BIIUSIOLIME HAa | (DaKTOpa, BIUSIOLIETO HA CKOPOCTh PEAKIIMU
42/9 CKOPOCTH Ha IIpuMepax §13
XUMHUYECKUX
peakuuii
[IpakTnuecka | [IpakTudecku U3y4UTh CKOPOCTh XUMHUUECKHUX
s pabota Ne 2 | peakiuii B XUM. PEaKIusIx
43/10 | «Ckopocth C.352-353
XUMHYECKHX
peakuuii
Tepmoxumuue | Pacuersl N0 TEPMOXMMHUYECKUM YPABHEHUSIM
44/11 | ckue Pemrenue 3amau
yYpaBHEHUSI.
Tennosou Beruucnenue temnoBoro s dexra
45/12 ekt XUMUYECKHUX PeaKLnui Pewwene 3azau
XUMHUYECKUX
peakuuii
Pacuer Pacuer cpenHeit CKOPOCTH peakiuu 1o
46/13 cpenHein KOHIEHTPALUsIM Pearupyrouux BeIeCcTB Petwerie 3a1a4
CKOPOCTH
peakuuu
Boeruncnenus | Pacder ckopocTH peakMy ¢ UCIOJIb30BAHUEM
c MOHSTUSL «TEMIIepaTypHbIA KO HULIUEHT
HCIOJIb30BaH
47/14 | MOM momATHA Pemenwue 3anau
«TeMIeparyp
HBIN
KO3 PUIIUEHT
»
Oo6parumocts | ChopmupoBaTh npeacTaBICHUs 00
48/15 | XMMHUYECKUX | OOPATUMOCTH XUMHUECKHX PEaKIIUil § 14
peakuui
49/16 XuMuyeckoe | AKTyalM3UpOBaTh 3HAHUS O XMMHYECKOM § 14

paBHOBECHE

PaBHOBCCHUU U crocobax ero CMCIICHHUA




50/17 Xumunueckoe | PaBHOBECHBIE KOHLIEHTpaLUU § 14
paBHOBeCHE
51/18 Xumnueckoe | KoHCTaHTa XMMHYECKOrO paBHOBECHS § 14
paBHOBECHE
HaxoxneHrne KOHCTaHTbl XUMUYECKOTO
52/19 XUMHUYECKOE | PaBHOBECHS 10 PABHOBECHBIM Pewwere 3ana4
paBHOBeECHE KOHIEHTPALUSM U OIpe/IeJICHHE UCXOTHBIX
KOHIIEHTpAaLHi BEIIECTB
Onekrponutr | OOOOMNUTH U YrIAyOUTh 3HAHUS O
53/20 | geckas JUCCOLIMAIINH, CBOWCTBAX JIEKTPOIUTOB § 15 (c.148-151)
Jccolranus
ONEeKTPOIUTH | AKTyalu3UpOBaTh YMEHUS COCTABIISATh
54/21 | yeckas YpaBHEHUS TUCCOIMAIIMU M HOHHOTO 0OMEHa §15
JUCCOLIMAITUS
CdopmupoBaTh NOHATHE O BOAOPOTHOM
55/22 Bogoponusiii | mokasaresne. CpopmMupoBaTh HoHSITHE 00 §15
MoKasaresb MOHHOM MPOU3BEICHUH BOJIbl, KOHCTAHTE €€
JTUCCOLIUAITIT
56/23 | I'maponus O6006mMTh U YyrIyOUTh 3HAHUS O THAPOIIN3E § 16
Tanponus Hay4uuTs cocTaBnsiTh MOHHBIC YPABHCHHUS
57/24 | HeopraHW4YeCK | FHIPOJIN3a, OMPEICIATH CPEAy PacTBOPa COIH § 16
WX BEIIECTB
I'unponus O0600UTh BEZICHUS O THAPOIIN3E
58/25 | opraHHMYECKUX | OPraHMYECKHUX BEIIECTB § 16
BEIICCTB
O60061menre U | AKTyalu3upoBaTh 3HAHUS U YMEHHS 110 TEME
cucreMarusan | «XHMHYECKUEC PEAKIIHI
59/26 | 1 SHAHMHITIO 6.c.204-208
TeMe
«XUMHUYECKHUE
peaKIum
[IpakTnuecka | GopMUPOBATH HABBIKU MPAKTUYECKON paOOTHI
60127 |7 pabota Ne 3 | ¢ BemiecTBaMu C.356-357 Tp/p
o TeMe:
«I'unponusy
Kontponbnaast | KoHTponb 3a ypoBHEM ycBOeHHUs MaTepuaia
pabota Ne 2 10 TeMe «XHUMUYECKUE PEAKIINI»
61/28 | mo Teme:
«XUMHYECKHE
peaxIum
Ananm3 AKTyau3upoBaTh 3HAHUS U YMEHUS 110 TEME:
OIINOOK, «XUMHUYECKUE PEAKIIHI)
JOTTYTIEHHBIX
62/29 |° y
KOHTPOJIBHOU
u
MTPAKTUICCKUX
paboTtax
Tema 4:BemecTBa u ux cBoiicTBa (52 yac)
Knaccudpukanus | AkTyanusupoBarb, 0000IIUTE U
63/1 | HeOpraHWMYECKUX | CHCTEMATH3HPOBATh 3HAHUS O § 17(c.176-179)
BEIIECTB KJIacCU(UKAIIUU BEIIECTB
Knaccudpukanusa | O600muTh U yrayOuTh 3HAHUS O
64/2 | Heoprannveckux | KIaccu(pUKAIMU BELICCTB § 17
BEIICCTB
65/3 | Kinaccubukamus | AKTyaau3upoBath, 0000IINTH U § 17 (c.178-190)




OpPraHUYECKUX

CUCTCMATU3UPOBATH 3HAHUS O

BEIIIECTB KJIaccu(UKauyl 1 HOMEHKJIAType
OpT.BEIIECTB
Knaccudpukanus | O600mUTs U YrayOUTh 3HAHUS O
66/4 | opraHuYecKux KJ1accu(uKauu U HOMEHKIIAType § 17
BEIIECTB OpT.BEIIECTB
Mertauisl. AKTyanm3upoBaTh, JOMOTHUTH U 00OOIIUTH
OO6mme 3HAaHUS O MeTaJIax
67/5 (bI/BE/IquKI/Ie §18
CBOWCTBA.
Merannnueckas
CBSI3b.
Mertasmibl. JlonomHUTh 1 0000IIHUTH, YIITYOUTh 3HAHUS O
Oo6mue XUMHUYECKHX CBOMCTBAX MeTalIax
68/6 | xumMuyeckue § 18
CBOMCTBA
METaJUIOB
O6mue ciocodbr | O60OMUTE ¥ YTITYOUTH 3HAHUS O CIIOCO0AaX
69/7 | momyueHwust MOJTyYEHUSI METAIIJIOB § 18, yop. 1
METAJUIOB
7008 | Dnexrpoms AKTyanu3upoBaTh, PaCHIMPUTh U YIITyOUTh § 18
3HAHUSL O DJICKTPOIIN3E
71/9 Koppo3sus O0600mMUTh U YrITyOUTh 3HAHUS O KOPPO3HH § 18
METAJIOB METAJUIOB
79 Xumus s- OtpaboTath yMeHUs peluerus 3aza4,
10 | 7ementos COCTaBJICHUS YpaBHEHUI peakuuii ¢ yyacTueM C.240-248
METAJLJIOB MeTtaiyioB 1 u 2rp. A
73/ | AntomuHu# 1 ero | 3aKpenuTh 3HAHUS 10 TeMe «MeTauTbhy
C.240-248
11 | coenuHeHus
24/ Xumus d- YrinyOuTh, pacCUIMPUTh U CUCTEMATU3HPOBAThH
1p | IEMEHTOB Ha 3HAHUS O HEMETaJlJIaX § 18
puMepe jkene3a
Xumust 3aKpenuTh U PacIIMPUTL 3HAHUS O
HEKOTOPBIX XUMHYECKHX CBOMCTBAX METAJIOB MOOOYHBIX
75/ | mpyrux d- HOATPYIIT § 18
13 | onemeHTOB. XpoM
U €ro
COCJTMHEHUS
76/ | Mapraneny u ero | O00ONUUTh U CHCTEMATU3UPOBAThH 3HAHUS O § 18,
14 | coenuneHus 9JIEMEHTAX MOOOYHBIX MOATPYII ymp. 3 -5
Hewmeramisl. O000mUTE CBENEHNUA O HEMETAIUIAX
Obmas
77/ | xapakTepucTHKa
15 |u ’ pcnoco61>1 319, ynp. 2,3
TTOJTY9CHUS
HEMETAJIJIOB.
78/ | CgoiicTBa O600mHUTh U CHUCTEMATU3UPOBATH 3HAHUS O 19 4
16 | memeramios MPUMEHEHUN HEMETAIIJIOB 3 19, ymp.
Bonopoansie 3aKkpenuTh 3HAHUSA 110 TEME «HEMETAJIbD)
79/
17 | coenunenns 6.C. 240-248
HEMETAaJJIOB
Oxcunsl OTtpaboTaTh yMEHUS COCTABIIATH YPABHEHUS
80/ | memerasmioB U | PEaKINii ¢ y9acTHEM HEMETaJNIOB
6.C. 240-248
18 | cooTBeTCTBYIOLIHN
€ M THIAPOKCHUIBI
81/ | I'anmoreHsl. O0600muUTh, yrayOuTh, U CUCTEMATU3UPOBATH 3anucu, TeCThl




19 | Coenunenus 3HAHUS O rajoreHax
raJIOTeHOB
82/ DJIEeMEHTBI 6A | 3akpenuTh 3HaHUS O XAJTbKOT€HAX
o0 | TPYMUBI M X 3anucu, TeCThl
COETMHEHUS
83/ | Dmementsl  SA | 3akpenuTh 3HaHHS 0 a30Te U hochope u ux
3anucu, TeCTbl
21 | rpynmbl COCTMHCHUSX ’
84/ | Dnementsl  4A | O0OOIIUTH U CUCTEMATU3UPOBATH 3HAHUS O Sarmicn
22 | rpynmbl yriaeposie U KPEMHUU U UX COEJIMHEHHUAX
85- | Kucnorsr 3aKpenuTh yMEHUE COCTABIISATh YPAaBHEHUS
86/ | opranuyeckue U | PeaKIUil ¢ y9acTHEM KHCIOT §20
23- | HEOpraHUYECKUe
24
87- | OcHoBanus 3aKkpenuTh 3HaHUS 00 OCHOBaHMAX
88/ | oprannyeckue u §21
25- | HeOpraHUYEeCKue
26
Oprannyeckne u | O60OIIMTH CBeEHUS 00 OPraHUYECKHUX H
89- | HeopraHuueckue | HEOPraHWYECKUX aM(POTEPHBIX COCTUHEHUSX. §22
127 | amdoTtepHbie
COEJTMHEHUSI.
Oprannyeckne U | 3aKpenHUTbh YMEHUE COCTABIIATh YPABHEHHS
90/2 | HeopraHu4eckue | peakiuii ¢ ydactieM aM()OTEPHBIX §22
8 | amdorepHbIe COCTUHEHUSIX.
COEJTMHEHUS
Opranuueckre u | 3aKkpenuTh 3HAHUS 00 aMPOTEPHBIX
91/2 | HeOpraHMYECKUE | COCAMHEHUSX §22
9 | amdorepHbIe
COCJTMHEHUS
[IpakTuueckas DopMupOBaTh HABBIKU MPAKTUYECKOM pabOTHI
pabora Ne 4 C BEIIEeCTBAMU
«Ilonyuenue,
coOupanue,
pacrio3HaBaHMe
ra3oB U U3y4YCHHE
HX CBOMCTB)»
[IpakTrueckas [IpakTryecku nokas3arb CpPaBHEHUE CBOWCTB
pabora  Ne 5 | opraHM4YecKMX M HEOPraHUYECKUX
«CpaBHeHune COEIMHEHUN
92/ .
30 | cBo¥icTB 5.¢.354-355
OpPTaHUYECKUX |
HEOPraHUYeCcKuX
COEJIMHEHUI»
I'eneTnueckas O06001MTH 3HaHUS O TEHETUYECKHUX pAIax
93/ | cBs3b METaJIJIOB ¥ HEMETAJLIOB §23
31 | HeOpraHMYEeCKHX
COEIMHEHU I
I'eneTnueckas AKTyanu3upoBaTh U CHCTEMATU3UPOBATH
CBSI3b MEXIy | 3HaHUS O TEHETUYECKHX CBSI35X KIIACCOB
94/ | knmaccamu OpT.BEIIECTB §23
32 | opraHWuYecKUX U
HEOPraHNYEeCKuX
COEIMHEHU I
95/ I'eneTnueckas OTtpaboTaTh yMEHUs COCTABIATD §
33 | CBA3b MEX]y | TEHETUYECKUE PsI/ibl U YPABHEHUS PEAKLIUN, § 23
KJ1accaMu COOTBETCTBYIOIIIHE UM




OpraHnYecKux Hu
HEOPraHUYECKUX
COE€IUHEHUN

96/
34

[IpakTnueckas
paborta Ne6
«Pemenne
JKCIEPUMEHTAJIb
HBIX 3a7a4 1o
HEOpraHW4YeCcKoi
XUMUN»

[ToBTOPUTH M 3aKPENUTH IPAKTUYECKHE
YMEHHMSI U HaBBIKU 110 BBIIIOJHEHUIO XHM.
OTIBITOB, OOpAIEHUIO C TPUOOpaMu U
peaKkTUBaMu

C.357-358

97/
35

[IpakTnueckas
paborta Ne7
«Pemenune
AKCIEPUMEHTAJIb
HBIX 3aJa4 I0
OpraHNu4eCcKOu
XUMUI)

Ymern peuiaTh pa3IM4HbIC THUIIbI
SKCHICPUMCHTAJIbHBIX 3a1a4

C.358-359

98/
36

[IpakTnueckas
pabora Neg
«I'eHeTnaeckas
CBA3b MEXIY
KJaccaMu
OpPraHM4YeCcKuX |
HEOPraHUYeCKUX
COCTUHEHUN)

IToka3aTp Ha MPAKTUKE TEHETUYECKYIO CBS3b
MEXAY KJIaCCaMH OPTaHUYECKUX U
HEOPraHWYECKUX COCIMHEHUN

C.359-360

99/
37

Brraucnenue
MaccChl 5810
o0Bema
MIPOJYKTOB
peakuunu o
HM3BECTHOM Macce
I o0BbemMy
HCXOIHOTO
BEIIIECTBA,
COJIEpIKaIIero
TIPUMECH.

‘VYMeTh BEIYHCIIATE MAacChl HIIM 00beMa
IMPOAYKTOB pCAKI U 110 HM3BECTHOM Macce HiIn
06"I)€My HCXOJHOI'0 BEIICCTBA, COACPKALICTO
IIPpHUMCCH.

Pemenue 3amau

100/
38

Beruucnenune
MacChl UCXOJTHOTO
BEIIECTBA,  €CIIU
H3BECTEH
MIPaKTUYECKUI
BBIXO/J{ u
MaccoBas  J0JsA
€ro oT
TEOPETUUECKHU
BO3MOJKHOTO.

BrruncieHne Maccel HCXOQHOTO BCIICCTBA,
€CJIM U3BCCTCH npaKanecxnﬁ BbIXOO U
MaccoBadA O0JIA €T0 OT TCOPECTUUCCKU
BO3MOKHOTIO.

Pemenue 3agau

101/
39

Breraucnenus 1mo
XUMHAYECKAM
YpaBHEHUSIM
peakuuid, eciIu
OJIHO u3
pearupyromumx
BEIISCTB JIaHO B
n30bITKE.

YMeTb BBIYUCIATH 110 XUMUYECKUM
YPAaBHEHUSIM pEAKIHil, €CIIM OJTHO U3
pearupyonux BeecTB JaHO B U30BITKE.

Pemenue 3amau

102/
40

Brruucienusa 1o
XUMHUYECKUM

YMeTb BBIYUCIIATD 110 XUMUYECKUM
YPAaBHEHUSM PEaKIMil, €CIIN OJHO U3

Pemenue 3amau




ypaBHEHUSM
peakuuid, eciu
OJIHO u3
pearupyomux
BEIIECTB [OaHO B
H30BITKE.

pearupyronux BemecTB JaHO B U30BITKE.

YMeTh BBIYUCIIATH MOJIEKYIISIPHYIO GOpMYITY

Ornpenenenue
MOJIEKYIAPHOi BEIIECTBA [10 MACCOBBLIM JOISAM JJIEMEHTOB
103/ OPMYJIBI
(bopmy Pemenue 3amau
41 | BemecTBa 1o
MAacCOBBIM JOJISIM
DJIEMEHTOB
Ornpenenenue YMeTh BBIUUCISTh MOJICKYIISIPHYIO (hOpMYITY
MOJICKYJISIPHOM ra3zo00pa3HoOro BEIIeCTBA IO H3BECTHON
hopMyITbI OTHOCHUTEIBHOH INIOTHOCTH X MacCOBBIM
razoo00pazHoro JIOJISIM DJIEMEHTOB.
104/ | BemecTBa o
o Pemienue 3agau
42 | u3BecTHOH
OTHOCHUTEIBbHOM
IUIOTHOCTH 5
MAacCOBBIM JOJISIM
DJIEMEHTOB.
Haxoxnenue YMeTh BBIUUCISTH MOJICKYIISIPHYIO (hOPMYITY
MOJIEKYJISIPHOM BellecTBa 1o Macce (00bemMy) MPOaYKTOB
105/ (bopmyIbl CTOpaHus
43 | BemecTsa o Pemenne 3amau
Macce (oOBemy)
MIPOJYKTOB
CTOpaHHUS
106/ KomOunupoBann | KomMmOMHUpOBaHHBIC 3a/1a4H.
44 pI€ 3aJ1adu. Pemenne 3amau
107/ | KombunupoBann | KoMOHMHHpOBaHHBIC 3a1a4H.
Pemenne 3amau
45 | ple 3amaun.
108/ | KombunupoBann | KomMOMHMpOBaHHbIE 3a1a4H.
Pemenne 3amau
46 | ble 3amaun.
109/ | KombuuupoBanH | KoMOMHHpOBaHHBIE 3a1a4H.
Pemenne 3amau
47 | ple 3amaym.
110/ | KombunaupoBann | KoMOMHUpOBaHHBIC 3312491
Pemenne 3amau
48 | ple 3amavd.
O06001enue U | YrnyOuTh, pacClIMpUTh U CUCTEMATH3UPOBATH
CHCTEMATH3alMs | 3HAHMA 110 TeMe «BelecTBa U UX CBOMCTBAY»
111/ o
49 3HAHUU 10 TeEMeE 6.c.280-288
«BemecTtBa m mx
CBOMCTBA»
O60061meHue u AKTyanu3upoBaTh 3HAHUS U YMEHUS 110 TeEMe
cucremarusanus | «BelmecTBa 1 UX CBOWCTBa)
112/ o
5o | 3HAHM 10 Teme 6.c.280-288
«BemecTBa 1 ux
CBOMCTBA»
KonTponpHas KoHTposs 3a ypoBHEM yCcBOEHHUsI MaTepuaia
113/ | padota Ne 4 o no teMe «BeecTBa 1 X cBOICcTBay
6.c.288-291
51 | reme: «BemectBa
U UX CBOHUCTBa»
114/ | Ananu3 onmbok, | Caenath aHAJIN3 OMMOOK, TOMYIIEHHBIX B 9.c.144-121




52

AONYIICHHBIX B
KOHTPOJIbHOU U
MPaKTUYECKUX

paboTrax

KOHTPOJILHOM M MPAKTUYECKUX paboTax

Tema 5: Xumus B :ku3Hu o0mecrBa (16uac)

115/1

Xumus u
MIPOU3BOJICTBO

AKTyanu3upoBaTh U CHCTEMaTU3UPOBATH
3HaHMUA O MPUHLUIIAX XUM. IPOU3BOJACTBA
aMMHaKa

§ 24

116/2

Xumus u
MIPOU3BOJICTBO

AKTyanu3upoBaTh U CUCTEMaTHU3UPOBATh
3HAHUS O MPUHLHUIIAX XUM. IPOU3BOJICTBA
CEpPHOM KUCIIOTBI

§ 24

117/3

XUMUA u
MPOU3BOJICTBO

AKTyanu3upoBaTh U CHCTEMaTU3UPOBATH
3HaHMUA O MPUHLUIIAX XUM. IPOU3BOJACTBA
Opr.BEUIECTB

§ 24

118/4

Xumus u
CEILCKOE
XO03SMCTBO.

IToka3aTb IMOJIOKUTCIBHYIO OTPHULATCIIbHYIO
POJIb XMMHUHU B CCIILCKOM XO03SMCTBE

§ 25, ymp.

9,10

119/5

XuMus "u
CEJILCKOE
XO03SHCTBO.

AKTyanu3upoBaTh U CHCTEMaTU3UPOBATH
3HAHUA O POJIM XHUMHUHU B CEJILCKOM XO0351CTBE

§ 25

120/6

XUMUs "
CEJILCKOE
X03SIHUCTBO

YriyOuth, pacuIMpuTh 3HaHUS O POJIU XUMUU
B CEJIbCKOM XO3SMCTBE

§ 25

12177

XUMUs "
3KOJIOTHSL.

IToxa3aTp NOJIOKUTEIBHYIO OTPULATEIBHYIO
pOJIb XUMHH HA )KUBYIO U HEKUBYIO IIPUPOLY

§ 26

122/8

XUMUs "
JKOJIOTUS

YriyOuTh, pacuIMpUTh 3HAHUS O BIUSHUU
XHM.BEUIECTB HA IPUPOLY

§ 26

123/9

XUMUs "
JKOJIOTUS

AKTyaJ'II/IBI/II)OBaTB 3HaHHUA O BIIMSIHHNHN XHUMHNH
Ha 3I0POBLC YCIIOBCKA

§ 26

124/10

XUMUs B
HOBCEIHEBHO

u KHU3HHU
YCJIO0BCKAa

ITokazath MMOJIOKUTCIIBHYIO OTPHULATCIIBHYIO
POJIb XUMHU B HOBCGI[HGBHOﬁ KHN3HHU
YCJIOBCKA

§27

125/11

XUMUSA B
IIOBCEIHEBHO

u KHU3HHU
YCJIO0BCKAa

AKTyaJ'II/ISI/IpOBaTB " CUCTEMATU3UPOBATH
3HAaHUA O POJIM XUMHUH B KHU3HU o6mecma

§27

126/12

XUMUS B
HOBCEIHEBHO

u KHU3HHU
YCJIO0BCKAa

AKTyaJ'II/ISI/IpOBaTB 3HaHHUA O BIIMIHHUHN XUMHNH
Ha 310POBLC YCIIOBCKA B MOBCEIHEBHO
JKHM3HHU 4YCJIOBCKA

§27

127/13

O06o06meHue U
cHCTeMaTH3aI]
s 3HaAHUM 1O
0o0IIed XM

Yrny6utb, 0000IIUTE U CUCTEMAaTU3UPOBATh
3HaHUS 110 00IIEeNH XUMHUH

128\14

O06o0ueHue u
CHCTEeMaTH3aI]
s 3HAHUHN 1O
0o0IIEd XM

Yrny6utb, 0000IMIUTE U CUCTEMAaTH3UPOBATh
3HaHUS MO 001IeN XUMUU

129/15

O06o001menue u
cHCTEMAaTH3AIl
s 3HAHWUHN 110
o0IIIel XUMUH

Yriyoutb, 0000LIUTH U CUCTEMATU3UPOBATH
3HaHUS MO O0IeH XUMHUH

130/16

O0600mieHne u
cucTeEMAaTH3all
Us 3HAHUI 110

Yriyoutb, 0000LIUTH U CUCTEMATU3UPOBATH
3HaHUS MO 00IeH XUMHUH




| obueii xumun | | |
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http://www.mon.gov.ru MuH#ucTepcTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru ITopran ®UIN — denepalibHblii HHCTUTYT MEJArOTUYCCKUX H3MEPCHUN

http://www.ege.edu.ru ITopran EI'D (unpopmarmonHoii nogaepxkku EID)

http://www.probaege.edu.ru ITopran Enunsiii sx3ameH

http://edu.ru/index.php ®enepanbhbiii mopran «Poccuiickoe 00pa3oBaHHE»

http://www.infomarker.ru/top8.html RUSTEST.RU - deaepanbHblii IICHTP TECTUPOBAHHMS.
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http://www/
http://www/
http://www.fipi.ru/
http://www/
http://www/
http://www/
http://www/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html
http://www/
http://www/

