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IosicHuTEbLHAS 3aIUCKA

[Iporpamma «IloaroroBka k EI'9» cocraBnena B cOOTBETCTBUH ¢ 3aKOHOM PD «O06
o0pa3zoBaHuM», pazpaboTaHa Ha OCHOBE (eIePATBHOTO KOMIIOHEHTA TOCYIapCTBEHHOTO
CTaHJapTa o01ero oopa3zoBaHus 0 XUMUH, paboueil mporpaMMbl IO XUMHUH 32 KypC CpeaHen
(TIOTHOI#1) O0IIIEH MIKOJIBI, HA OCHOBE 0a3MCHOTO YPOBHS 00111€00pa30BaTEIHLHOM MOATOTOBKH
kK EI'D mo xumuu . Ona paspabotana s ydammxcs 11 kmaccoB u paccunrana Ha 34 yaca(l
yaca B HEJIEIIO).

Pabouvas mporpamma oTpaskaeT coJiepyKaHie OCHOBHBIX YUEOHBIX TPeOOBaHHH K
pe3yabTaTaM 00y4eHHUs, KOTOPbIe MOTYT ObITh JOCTUTHYTBI, HCXO/1s U3 y4eOHOIO BpEMEHH,
BBIJIEJIEHHOI'O HA €70 U3yYEHUE B IPUMEPHOM TEMATUUECKOM ILJIAHE.

PaGouas mporpamMMa Cily’)KUT sl COCTaBI€HMsI pabouyero TEMaTHYeCKOro IUIaHa I10
noAroToBke ydamuxcs k EI'D mo xumuu.

Llenu u 3a0auu Kypca:
- U3Y4YE€HHE OCHOBHBIX TEMAaTHYECKHUX Pa3/IeI0B, HEOOXOAUMBIX I ycHemHon cnaun Equnoro
l'ocynapcTBeHHOTO DK3aMeHa 10 XUMUHU.
-3aKpeIUIeHne, CUCTeMaThu3alus U YriyOJgeHue 3HaHUM ydalluxcsi N0 HEOpPraHM4ecKoW u
OpPraHMYecKOll XHWMHUH COOTBETCTBYIOUIMX TPEOOBAHUSAM E€AMHOTO TOCYAAPCTBEHHOTO
9K3aMEHa;
- OCBOCHHE 3HAaHUU O XMMHMYECKOW COCTABJIIOLICH €CTECTBEHHO-HAy4YHOW KApTUHBI MHUpA,
BAKHEUIINX XUMHYECKUX MOHATHSX, 3aKOHAX U TEOPHUSIX;
- OBJAJICHUE YMEHUSMHU NMPHUMEHSATH MOJy4YEeHHBIC 3HAHUS IS OOBSICHEHUS pa3sHOOOpa3HBIX
XUMUYECKHX SIBIICHUM U CBOMCTB BEILIECTB;
- pa3BHTHE IO3HABATEIbHBIX MHTEPECOB M WHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B Ipolecce
CaMOCTOSITENILHOTO MPUOOPETEHHs] XUMHUYECKHX 3HAHUW C MCIOJIb30BAHUEM Pa3IMYHBIX
HUCTOYHUKOB MH(POPMAITUH, B TOM YHCIIE KOMITBIOTEPHBIX;
- BOCIIUTaHUE YOEKJIEHHOCTU B TIO3UTHUBHOW POJIM XUMUU B JKU3HH COBPEMEHHOTO OOIIECTBRA,
HEOOXOIMMOCTH XMMHMUYECKH T'PAaMOTHOT'O OTHOUICHHUS K CBOEMY 3/I0pPOBBIO M OKpY’Karomien
cpene;
- MPUMEHEHHE MOTYICHHBIX 3HAHUNA U YMEHUH st O€30MMacHOTO MCIOIh30BAHMS BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SIIICTBE U HA MPOU3BOJICTBE, PELICHHS MPAKTUYECKUX 3a7a4
B [TIOBCEAHEBHOM KU3HHU, IPEAYNPEXKACHUS SIBICHUN, HAHOCSILNX BPEX 310POBbIO YEJIOBEKA U
OKpY’Kalolleu cpene.
- O3HAKOMJICHUE y4alIuXcsl C.TUMOBBIMU Bapuantamu EI'D no xumumu.

Ilepeuensv mpebdosanuii K ypoeHI0 NOO20MOBKU, NPOGEPAEMBIX HA eOUHOM
20Cy0apcmeeHHoOM IK3AMeHe No XUMuu

[Tepeuens TpeOoOBaHMI K YPOBHIO MOATOTOBKH, MPOBEPSAEMBIX HA €IMHOM TOCYAapCTBEHHOM
9K3aMEeHE 110 XUMHH, COCTABIICH Ha OCHOBE TpeOoBaHni DenepaibHOr0 KOMIIOHEHTA
rOCyJapCTBEHHBIX CTAHJAPTOB OCHOBHOTO OOIIIETO ¥ CPeIHEro (ITOIHOr0) 00IIEro
obpazoBanus (6a30BbIi U TPOPUIHLHBIN YPOBHM) (TTpuka3 MuHoOpazoBanus Poccuu ot
05.03.2004 Ne 1089).
3namv/nonumamsp:
1.1 Basicneiimue xumuueckue nonamusi

[ToHMMAaTh CMBICI BaXKHEHIIIUX TMOHATUHN (BBIACIATH UX XapaKTePHbIC MPU3HAKH): BEIIECTBO,
XUMHYECKHH AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEIHLHBIC AaTOMHBIE U MOJICKYJISIPHBIE MaCCHI,
MOH, U30TOIbI, XUMUYECKAsI CBSI3b, JJEKTPOOTPUIIATEIILHOCTH, BAJICHTHOCTh, CTETICHb
OKHCIICHHSI, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00beM, BEIIeCTBa MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS, PACTBOPHI, SJEKTPOIUTHI M HEITEKTPOJIUTHI,
ANEKTPOIUTHIECKAS JUCCOIHUAIINS, THIPOIH3, OKUCIUTENh H BOCCTAHOBHUTEIb, OKHCIICHHE U




BOCCTAHOBJICHHE, JIEKTPOJINA3, CKOPOCTh XUMHUECKON peakiny, XUMIUIEeCKOe paBHOBECHE,
TETIIOBOM 3P dEKT peakiuu, YrIIepOoIHbIN CKeNeT, QYHKIMOHATbHAS TPYIIa, U30MEPHUs 1
TOMOJIOTHSI, CTPYKTYpHAs U

MIPOCTPAHCTBEHHAS N30MEPHS, OCHOBHBIE TUITbI pEaKIIMi B HEOPTaHUYECKON U OpraHUIECKOM
XMMUH; BBISIBIIATH B3aMMOCBSI3H IIOHSITHH; HCIOJIH30BaTh BAXKHEHIIINE XUMUIECKHUE

JU1s1 OOBSICHEHHSI OTJEIBHBIX (DAKTOB W SIBJICHUH.

1.2 Ocnoenvie 3akonbl u meopuu xumuu

[IpuMeHATh OCHOBHBIE TIOJIOKEHHSI XUMHYECKUX TEOPHH (CTPOCHHS aTOMa, XUMUYECKON
CBSI3H, JICKTPOJIMTUYECKON TUCCOLIUAIINHU, KUCIOT U OCHOBAHUM, CTPOCHHSI OPraHUIECKIX
COCTMHCHUH, XUMUYECKOW KUHETUKH ) JUTsl aHAJIU3a CTPOCHUS U CBOMCTB BEIIIECTB;

MOHUMATh TPAHUIBI TPUMEHIUMOCTH U3yUYEHHBIX XUMUYECKUX TEOPUI; TOHUMATh CMBICTT
ITepuoanueckoro 3akona [[.1. MenaeneeBa u UCMOJIb30BATh €T0 JJIsl KAUECTBEHHOTO aHaJIn3a
¥ 000CHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOSHUSI aTOMOB, CBOMCTB XUMHUYECKUX
DJIEMEHTOB U MX CO€IUHEHUHN.

1.3 Baowcneituue eeuiecmea u mamepuanol

KnaccudumupoBats HEOpraHMYECKUE U OPraHUICCKHE BEIIECTBA 110 BCEM U3BECTHBIM
KJIaCCU(UKAMOHHBIM IPU3HAKAM; TIOHUMATh, YTO MPAKTUIECKOE TPUMEHEHHE BEIICCTB
00YCJIOBIICHO WX COCTaBOM, CTPOCHHEM M CBOMCTBaMH; UMETh MPEACTABICHHUE O POJIU U
3HAUEHUU JIAaHHOTO BEIIECTBA B IPAKTHKE; OOBSICHATH OOIIME CITIOCOOBI ¥ PUHITUTIBI
MOJTY4CHUST Han0oJiee BaKHBIX BEIICCTB.

Ymems:

2.1 Hazvieamp

M3Y4YEHHBIE BEIIECTBA 10 TPUBHAIIBHON MJIN MEXIYHAPOIHONM HOMEHKJIIATYpE.

2.2 Onpeoenamu/ Knaccuguyuposamsp:

BAJICHTHOCTb, CTENIEHb OKUCIIEHUS! XMMUYECKUX 3JIEMEHTOB, 3aps/ibl HOHOB; BUJI XUMHUYECKHUX
CBsI3€M B COCAMHEHUSAX U TUI KPUCTALTMYECKON PEIIETKH; TPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT; XapaKTep Cpelbl BOJHBIX PaCTBOPOB BELIECTB; OKUCIUTENL U BOCCTAHOBUTEIID;
MPUHAJICKHOCT BELIECTB K Pa3JIMUHBIM KJIACCaM HEOPTaHWYECKUX U OPraHUYECKUX
COEIMHEHUI; TOMOJIOTH M U30MEPBl; XUMUUYECKHUE PEAKIIMN B HEOPTaHUYECKOU U
OpPTaHUYECKON XUMUH (TI0 BCEM M3BECTHBIM KJIACCHU(DUKAIIMOHHBIM MTPU3HAKAM).

2.3 Xapaxkmepu3zoeamup:

§-, p- ¥ d-3JIEMEHTHI 110 uX nonoxkeHuto B [lepuoanmueckoit cucreme JI.11. Menneneena;
o01re XuMHUYEeCKIe CBOMCTBA MPOCTHIX BEILIECTB — METAJJIOB U HEMETAILJIOB; OOIIHE
XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEIUHEHUM, CBOMCTBA
OTJEJIbHBIX MPEJCTABUTENECH ITUX KJIACCOB; CTPOCHUE U XUMHUUYECKHE CBOMCTBA NU3YUEHHBIX
OPraHUYEeCKUX COCIUHECHUM.

2.5 Ob6vacnuamo:

3aBUCUMOCTbH CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX COCAMHEHUH OT MOJIOKEHUS SJIEMEHTA B
[Tepunonnueckoii cucreme [1.11. MenneneeBa; mpupoay XMMHUIECKOM CBSI3M (MOHHOM,
KOBaJIEHTHOM, METAJUINYECKOU, BOAOPOJHON); 3aBUCUMOCTb CBOMCTB HEOPIaHUUECKUX U
OpPraHWYECKUX BEIIECTB OT MX COCTaBa U CTPOEHHUS; CYIIHOCTh U3YYEHHBIX BUJIOB
XUMHUYECKHUX PEAKIIHIA: SJICKTPOITUTUYECKON TUCCOIMALINN, HOHHOTO OOMEHA, OKUCITHTEIHHO -
BOCCTAHOBUTENBHBIX (M COCTABJIATh UX YPaBHEHUS );BIUSIHUE Pa3IMUHbIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKOW PEaklMi U Ha CMEILIEHUE XUMUYECKOTO PaBHOBECHS.

2.5 Inanuposams/npoeooums:

HKCIIEPUMEHT I10 TOJIYYEHHIO U PACTIO3HABAHUIO BAXKHEHIIINX HEOPTraHUYECKUX U
OpPTraHWYECKUX COCAMHECHHH, C YI€TOM MPHOOPETEHHBIX 3HAHUH O MpaBHIax 0€30MacHOM
paboThI ¢ BemiecTBaMH B 1a00paTOPUU U B OBITY; BHIYMCICHUS 10 XUMUYECKUM (POpMyIIaM U
YPaBHEHUSM.



Conepxxanue Kypca.
(34 gaca, 1 yac B Hez1eIIIO)

Tema 1. Beeoenue. Teopemuueckue 0CHOBbL Xumuu .

CtpoeHue AJIeKTPOHHBIX 000JI04YEK aTOMOB 3JIEMEHTOB MEPBBIX YEThIPEX MEPUOJIOB: S-, p- U
d-3neMeHTHI. DNeKTpoHHas KoHpUrypamus aroMa. OCHOBHOE U BO30YKIIEHHOE COCTOSTHUE
aTOMOB.

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB JIEMEHTOB U UX COEAMHEHUH 110 EPHOJaM U
TPYIIIAM.

O6mas xapakrepuctuka MetaisioB IA—IIIA rpynm B ¢Bs3M ¢ MX MOJOKEHUEM B
[Tepunonnueckoii cucteme xuMmuueckux semeHToB J[.M. MenneneeBa u 0coOEHHOCTIMU
CTPOCHUS MX aTOMOB. XapaKTEPUCTHKA ITEPEXOTHBIX TEMEHTOB (MEH, IIUHKA, XpOMa,
JKese3a) To UX TMOJIOKEHHUIO B MEPUOANIECKON CHCTeMe XUMHUUECKUX deMeHToB JI. 1.
MemnieneeBa 1 0COOCHHOCTSM CTPOEHUS UX aTOMOB.

O6mas xapakrepuctuka HemeTawioB [VA—VIIA rpymm B CBsI3H ¢ UX TTOJIOKEHUEM B
[Tepuoauueckoii cucteme xumuieckux siemenTos [[.1. MeneneeBa u 0COOCHHOCTIMU
CTPOEHHUSI X aTOMOB.

KoBasieHTHast XMUMHUYecKast CBSA3b, €€ PA3HOBUIHOCTH U MEXaHU3MBbI 00pa30BaHMUSL.
XapaKTepUCTUKU KOBAJIEHTHOM CBSI3M (TTOJSIPHOCTD U SHEPTH CBsI3H). IOHHAs CBS3b.
Merammueckas cBsi3b. BonopoaHas cBs3b.

DIEeKTPOOTPULATENBHOCTh. CTENEHb OKHUCIICHUS U BAJICHTHOCTh XUMUYECKUX HJIEMEHTOB.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUs. THUIT KpUCTAUIMYECKOU
pemeTKky. 3aBUCHMOCTh CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMUS.

Knaccugukanus XuMHUeCKUX peakiuii B HEOPraHUYeCKON 1 OpraHMYeCcKON XUMUH.
Tennooii 3pdexT XumMudeckoi peakiuu. TepMOXUMUYECKHE YPaBHCHHUS.
CKOpOCTh peakiiu, e 3aBUCUMOCTh OT pa3InyuHbIX (pakTopoB. OOpaTHUMbIe U HEOOpAaTHUMBbIE
XUMUYECKHE peakni. XUMUYEeCKOe paBHOBecHe. CMENIeHnEe XMMUYECKOTO PABHOBECHS 1101
JIeCTBUEM pa3IMYHBIX (PAKTOPOB. DIEKTPOIUTHYUECKAS TUCCOLUAIINS HIEKTPOIUTOB B
BOJIHBIX pacTBopax. CuUiibHBIE U clla0ble ANIeKTpoauThl. Peakunn nonHnoro oomena. I'maponus
couieid. Cpenia BOAHBIX PACTBOPOB: KHUCIIAsl, HEUTpaabHas, IieJIouHas. Peakiiuu OKUCIUTENbHO-
BOCCTaHOBUTENbHbBIE. KOppo3usi METalIOB M CIIOCOOBI 3aIIUThI OT HEe. DIEKTPOIH3
pacriiaBoB U pacTBOPOB (COJEH, MIesIouei, KHUCIIOT).

Tema 2. Heopeanuueckasn xumusi.

Knaccugukanus Heoprannyeckux BemecTs. HoMeHkIaTypa HeopraHuuecK1X BEIIECTB
(TpuBHAaTIBbHAS U MEXAYHApOIHAs ). XapaKTepHbIe XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
METAJUIOB: IIEJIOYHBIX, EIOYHO3EMEIbHBIX, ATFOMUHUS; IEPEXOIHBIX METAJUIOB (MEIH,
LIMHKa, XpOMa, JKeje3a).

XapakTepHbIE XUMUYECKHE CBOMCTBA MPOCTBIX BEIIECTB — HEMETAJIOB: BOJOPOAA,
raJlorTeHOB, KUCIIOPOJIa, Cepbl, a30Ta, pochopa, yriaepoaa, KpeMHHUSL.
XapaKTepHble XUMUUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.
XapakTepHble XUMHUYECKHE CBOMCTBAa OCHOBAHUHN M aM()OTEPHBIX THIPOKCHIOB
XapakTepHbIe XUMHYECKHUE CBOMCTBA KUCIIOT.
XapakTepHble XUMUYECKUE CBOWCTBA COJIEH: CPEHUX, KUCIBIX, OCHOBHBIX; KOMIIJIEKCHBIX
(Ha MpUMepe COeTMHCHUH ATFOMUHUS U ITUHKA)
B3auMocBsI3b pa3nuuHBIX KJIaCCOB HEOPTAHUUYECKUX BEILIECTB.

Tema 3. Opzanuueckan xumus .
Teopust CTpoeHUsI OPraHUYECKUX COCTUHEHUI: TOMOJIOTHS M U30Mepus (CTPYKTypHast U
HpOCTpaHCTBeHHaH). B3aumHoe BiInsHNE aTOMOB B MOJICKYJIax. Tumnel cBsI3el B MOJICKYJIaxX



OpraHMYecKUX BelecTB. | mOpuan3anus aTOMHBIX opOuTaineil yriepoaa. Panukai.
DyHKIMOHAJbHAS TPYyIIIA.

Knaccudukanus opranndeckux Bemniects. HomeHkmaTypa opraHuyeckix BEIIecTB
(TpUBHANIBHAS ¥ MEXKTYHAPOHAS).

XapakTepHble XUMUYECKUE CBOKCTBA YIJIEBOJOPOIOB: AIKAaHOB, IUKJIOAIKAHOB, AJIKEHOB,
JMEHOB, ATKUHOB, apOMaTUYECKHUX YTIEBOA0OPOA0B (O€H305a 1 TOIyoa).

XapakTepHble XUMUYECKUE CBOMCTBA IIPEAEIBbHBIX OAHOATOMHBIX 1 MHOTOATOMHBIX
CIIUPTOB, (eHoIIa.

XapakTepHble XUMHUYECKHE CBOMCTBA allbJCTH/I0B, IIPEIEIbHBIX KApOOHOBBIX KHCIIOT,
CJIOKHBIX 3(pHpOB.

XapakTepHble XMMUYECKUE CBOMCTBA a30TCOACPKALUX OPraHUYECKUX COCUHEHUN:
aMUHOB M aMUHOKHCIJIOT.

Buonornyecku BaxkHbIE BEIIECTBA: JKUPBI, OCIIKH, YTIIEBOIBI (MOHOCAXapHU/IbL, AHCAXapUIbl,
MOJICaXapHU/IbI).

B3auMoCBsA3b OpraHNYeCKUX COCAUHEHUMN.

Tema 4. Memoowvt noznanus ¢ xumuu. Xumusa u Hcu3Hs.

[IpaBuna pabotsl B mabopatopuu. JlaboparopHast nocyzna u obopynosanue. [IpaBuia
0€30MacHOCTH MPH padOTe C €AKUMHU, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMU, CPEACTBAMHU
ObITOBOM XMMHH. HayuHble MeTO/IbI HCCIEI0BAHUS XMMHUUECKUX BEIIECTB U MPEBPAILICHUH.
Mertoabl pa3iesieHHs] CMECEW U OUUCTKU BELIECTB.

Omnpenenenne xapakrepa cpeibl BOJHBIX PaCTBOPOB BelECTB. IHIUKATOPBI.

KauecTtBeHHbIe peakiinu Ha HEOPraHMYECKUE BEIECTBA U MOHBL. KauecTBeHHBbIE peakinu
OPraHUYEeCKUX COCTUHECHUH.

OcHOBHBIE CTIOCOOBI OTY4EHUs (B 1a00paTOPUN) KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJIaccaM HEOPraHUYECKUX COCAMHEHUH.

OcHOBHBIE CTIOCOOBI TIOTYYEHHUS YTIIEBOIOPOIOB (B JIAOOPATOPUH).

OcHOBHBIE CTIOCOOBI MOTYyYEHHUS KUCIOPOICOAEPKAINX COSTMHEHNH (B TaOOpaTOpun).

[Tonsatue o Metanmypruu: odIre crnocoOb! MOITy4YeHUs] METAIIJIOB.

OO01ue HayYHbIe TPUHILIUITBI XUMUYECKOTO MTPOU3BOJICTBA (HA MIPUMEPE MPOMBIIUIEHHOTO
MOJIyYeHUS] aMMHUaKa,CePHON KUCIIOThI, METaHOJa). XUMHUECKOE 3arps3HEHUE OKPY KaloIIen
CpEeJbl U €ro MOCIEeICTBHUS.

[IpupoaHble HCTOYHHUKH YTIIEBOJAOPOJIOB, UX MepepadoTKa.

BricokoMonekymsipHble coequHeHusl. Peakiyy moivMepu3anuy 1 MOJTUKOHICHCAIIUH.
ITomumepsl. ITnacTmaccel, BOJOKHA, Kay4yKH

Brruncnenne Macchl pacCTBOPEHHOTO BEILIECTBA, COAEPKAILET0Cs B OMPEIEIIEHHOM Macce
pacTBOpa ¢ U3BECTHOM MACCOBOM J0JIEH; BBIYMCIIEHUE MACCOBOM JI0JIM BEIIECTBA B PACTBOPE.
PacueTbl 00beMHBIX OTHOUICHHH ra30B P XUMHUYECKUX PEaKLIUsX.

Pacuetsl Macchl BemecTBa UM 00beMa ra30B MO U3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
WK 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKI[UH BEILIECTB.

Pacuers! TermmoBoro ¢ dekra peakiuu. PacueTsr Maccel (00beMa, KOTUYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIMH, €CJIU OJTHO M3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

Pacuetsl macchl (00beMa, KOTHMYECTBA BEIIECTBA) IPOAYKTA PEAKIIH, €CITH OHO U3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHOM MacCOBOM J0JI€i paCTBOPEHHOTO BEIIECTBA

Haxoxxnenue MoieKkyssipHOi (opMyJIbl BEIecTBa

PacueTsr MaccoBoii uim 00bEMHOM JTOJIM BBIXOJIA TIPOYKTA PEAKIIUUA OT TEOPETUICCKU
BO3MOKHOTO.

Pacuetsl MmaccoBoil 1011 (Macchl) XUMHUYECKOTO COEIMHEHUS B CMECH.



TemMaTn4yeckoe NIaHUPOBaHUE.

HaunmenoBanue pa3nenos u tem

KonnuecTtBO yacoB

Tema 1. Brenenune. Teoperrnueckue OCHOBbI XUMUHU. 9
Tema 2. Heopranuueckas Xumus. 11
Tema 3. Oprannueckas XUMUs. 12
Tema 4. MeToapl TO3HAHUS B XUMHUH. XUMUS U KU3HE. 2
Hroro: 34




KaJIeHI[apHO - TEMAaTHICCKOC IIVIAHUPOBAHHUE

Ne | Codepxanue (pasdeavt, memol) Koruue
cmeo
4uacoe

BBenenue. Teopernueckue 0CHOBbI XMMHUM. 9

1 CrpoeHnue atoMa. Ilepuonnueckas cucteMa XuMUIECKHUX y1eMeHToB J[. 1. 1
Meunneneesna.

2 Buapl xumuyeckoil cBs3U. TUIT KPUCTATUIMYECKON PELIETKH. 1

3 Oomas xapakrepuctika MetaiioB IA—IIIA rpynn. OOmiast xapakTepucTika 1
HemetauioB [IVA—VIIA rpynm.

4 Knaccugukanus XuMHUecKuX peakiuii B HEOPraHUYeCKOH 1 OpraHuyecKoi 1
XUMHH.

TemnnoBoit 3¢ ekt xumudeckoit peakuuu. Pacuets! TeroBoro ¢ dexra
peaxkuuu.

5 CKOpOCTh peakinu, €e 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB. XUMHUUYECKOE 1
paBHOBecHe. CMelIeHNE XUMUYECKOTO PAaBHOBECHS MO IEHCTBUEM PA3INUHBIX
(bakTOpOB.

6 DneKkTpoauTHYecKas quccoluanys. Peakiuyu nonHoro ooOMeHa.

7 I'mpponus coneil. DIEeKTPOIN3 paciylaBOB U pacTBOPOB (COJIEH, IIeTI0ueH,

KHCJIOT).

8-9 | Peakuuu oKMCAUTEIBHO-BOCCTaHOBHUTENbHBIE. KOppo3us MeTauioB v criocoObl 2
3aIUTHI OT HEE.

Tema 2. Heopranuyeckass XuMusi. 11

10 | Knaccudukanus HeopraHnueckux BemecTB. HoMeHkaTypa HeOpraHm4ecKux 1
BEUIECTB (TPUBHAJIbHASA U MEXKIYHAPOIHAs).

11 | XapakTepHble XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB: IIEJIOYHBIX, 1
L1EJI0YHO3EMENbHBIX, ATIOMUHUS; IEPEXOIHBIX METAJUIOB (MEH, IIMHKA, XPOMa,
xKenesa).

12 | XapakTepHble XUMUYECKHE CBONCTBA IIPOCTHIX BEIIECTB — HEMETAIIJIOB: 1
BOJIOPOJ1a, FAJIOTEHOB, KUCJIOPO/1a, CEPBl, a30Ta, (hocdopa, yriepoaa, KpeMHUsI.

13 | XapakTepHble XUMUYECKUE CBOWCTBA OKCUIOB U OCHOBAHMIA. 1

14 | XapakTepHble XUMUUYECKHUE CBOMCTBA KUCIIOT U COJICH. 1

15- | Briunciienue Macchbl paCTBOPEHHOTO BEIIECTBA, COAEPKAIIETOCS B 2

16 | ompeneneHHOM Macce pacTBOpa ¢ U3BECTHOM MacCOBOM /10J1€H; BEIYMCIICHHUE
MacCOBOM J0JIM BEILECTBA B PACTBOPE.

17- | Pacuetsl Mmacchl (00beMa, KOJTMUECTBA BEIIECTBA) MPOYKTA PEAKLUH, €CIIH OJTHO 2

18 | U3 BellecTB AaHO B BHJIE pacTBOPA C ONPEIEIECHHOM MacCOBOM JOJIeH
pacTBOpeHHOro BemecTBa. PacueTsl 00beMHBIX OTHOIICHUN Ta30B IpU
XUMHYECKHX PEAKLMSIX.

19- | B3auMoCBsI3b pa3IMUHBIX KJIAaCCOB HEOPIAaHUUYECKUX BEILIECTB. 2

20
Tema 4. Opzanuueckan xumus. 12

21 | Teopus cTrpoeHust opraHnueckux coequHennii. Knaccudukanus opranndeckux 1

BemecTB. HoMeHkmatypa opraHu4ecKux BEIIeCTB (TpUBHAIbHAS U
MEXIyHApOJHAs).




22 | XapakTepHble XUMHUYECKHE CBOMCTBA AJIKAHOB, AJIKEHOB, AJKHHOB. 1
23 | XapakTepHble XUMUYECKUE CBOWCTBA IMKIJIOAJIIKAHOB, aJKaJUCHOB. 1
24 | XapakTepHble XUMUUYECKHE CBOMCTBA OCH30JIa U €0 TOMOJIOTOB. 1
25 | XapakTepHble XUMUUYECKHE CBOMCTBA MPEIeTbHBIX OJJHOATOMHBIX U 1
MHOT0aTOMHBIX COUPTOB, PeHOoNa.
26 XapakTepHble XUMHUECKUE CBOMCTBA aJIbJIETUOB, MPEICIbHBIX KapOOHOBBIX 1
KHCJIOT, CJIOKHBIX 3(DUPOB.
27 | XapakTepHble XUMUYECKHE CBOMCTBA a30TCOAEPKAILINX OPTaHUYECKUX 1
COEJIMHEHMI: aMUHOB U aMUHOKHUCJIOT.
28 | buonornyecku BaKHbBIE BEUIECTBA: KUPBI, OCIIKHU, YTIICBOIHI. 1
29- | B3auMoCBs3b OpraHMYECKUX COETUHEHU. 1
30
31- | HaxoxneHnue MoJIeKyJIsipHON ()OpPMYIIbI BELECTBA. 1
32
Tema 4. Memoouvt nosnanus é xumuu. Xumus u Hcu3Hb. 2
33 | KayecTBeHHBIE peakliMi HA HEOPTaHUYECKHUE BEIlECTBA U MOHBI. KauecTBEHHbIE 1
peaKuy OPraHUYECKUX COEAUHEHUH.
34 | O0mue Hay4YHBIC TPUHITUITBI XUMHUYECKOTO TIPOU3BOJICTBA (HA TpUMEpE 1
MIPOMBIIIJICHHOTO MOJYY€HHs] aMMHUAKa, CEPHOM KUCIIOTHI, METAHOJIA).
Uroro: 34
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