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IHosicHUTEABLHAA 3AIINCKA

HopMatuBHBIC TpaBOBBIC TOKYMEHTHI, HA OCHOBAaHWU KOTOPHIX pa3padoTaHa
JlaHHas paboyasi mporpaMma:

- 3akoH Poccuiickoit @enepanuu «O6 obpazoBanuu B Poccuiickoit
denepaunu;

- ®I'OC 000.

[IporpaMMa  SJIEKTUBHOTO  Kypca  coIjlacoBaHa C  TpeOOBaHHUAMHU
rOCYJapCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa W COACPNKAHHEM OCHOBHBIX
nporpaMM Kypca XAMHUHU NPOGUIBLHON IIKONBl. OHAa OPUCHTHPYET y4YUTENS Ha
JabHEHINIee COBEPIICHCTBOBAHNUE YK€ YCBOCHHBIX YYAIIMMHKCS 3HAHUA U YMCHUN
IpH PEIICHUH 3a]1a4.

Pemenue 3amay 3aHMMacT B XUMUYECKOM OOpa30BaHUHM BaXKHOE MECTO, TaK
KaK 3TO OJWH W3 MPUEMOB OOYy4YEHUsS, MOCPEICTBOM KOTOPOrO 00ECIICUMBACTCS
Oosiee rIyOOKOE M TOJHOE YCBOCHHE Y4YEOHOro Marepuana Mo XUMHUHU. UTOOBI
HAyYUTHCS XUMHUH, U3YUYCHHE TCOPETHYCCKOTO MaTepuajia JOHKHO COYETAThCH C
CHUCTEMATHYECCKUM HKCIIOJb30BAaHUEM PCIICHUS PAa3JIMYHBIX 3a7a4. B IIKOJLHOM
NporpaMMe CYIICCTBYET JIM30JMYCCKOC BKIIOUCHHWE PACUCTHBIX 3ajJad B
CTPYKTYPY YpOKa, 4YTO CHHXACT JUAAKTHYCCKYIO pOJIb KOJMYCCTBEHHBIX
3aKOHOMEPHOCTEH, M MOXET MPHBECTH K TOBEPXHOCTHBIM TIPEACTABICHUSIM Y
yUYaIuXCcsl O XUMH3ME IMPOIIECCOB B MpUpPoJe, TexHuke. Co3HATETbHOE M3yUeHUE
OCHOB XWMHU HEMBICIMMO 0€3 TOHWMAaHHUA KOJIHMYECTBEHHOW CTOPOHEI
XUMHUYECKUX TPOIIECCOB.

JlanHasi mporpaMmma 3JIeKTUBHOT'O Kypca MpeaHa3zHadeHa Juis ydamuxcs 11
KJIACCOB U paccuMTaHa Ha 34 yaca.

Pabouas mporpamMmma oprueHTHpoBaHa Ha yueOHuK: ["abpuensu O.C.,
OctpoymoB N.I'. Xumus 11 knacc (yriny6aeHHbIN ypoBeHb), M.: [Ipocsenienue,
2021.

Ieanb kypca:

° pacmipeHue 3HaHWUW, (OPMUPOBAHUE YMEHUUW M HABBIKOB Yy
YYAIIUMXCA [0 PEIIEHUIO PACUYETHBIX 3a4a4 WU YHOPAKHEHHM [0 XUMUH,
Pa3BUTHE MTO3HABATEILHONW AKTUBHOCTH U CAMOCTOSATEIBHOCTH.

3apaum Kypca:

o yrayOJeHue U pacliupeHne 3HaHUH 110 XUMUU;

o 3aKpEeNUTh YMEHHS M HAaBBIKM KOMIUIEKCHOTO OCMBICIICHHS
3HAHUWM ¥ UX IPUMEHEHHUIO MPU PEIICHUU 3a7a4 U YIPaKHECHUN;

o MCCIIEIOBAaTh M AHAJIM3UPOBATH AJITOPUTMbI PELICHHS] TUIOBBIX
3a/1a4, HAXOJAUTH CIIOCOOBI PEIIeHUsI KOMOMHUPOBAHHBIX 33]1a4;



o dopMupoBaTh IEIOCTHOE TPEACTaBIEHHWE O MPUMEHEHUU
MaTEeMaTHYECKOTO ammapaTa Mpu pelieHnd XUMUIECKUX 3a/1a4;

o pa3BUBATh y y4allUXCs YMEHHs CpPaBHHBATh, aHAJIH3UPOBATH U
JIeNIaTh BBIBOJIBL;

o croco0CcTBOBaTh (HOPMUPOBAHUIO HABLIKOB COTPYJHHYECTBA B
poLecce COBMECTHOM paboThI;

L4 Pa3BUTb HHTCPECHI YUAIIUXC, YBIICKAIOIIUXCA XUMHUEH.

Kypc 6asupyercs Ha 3HaHUSAX, MOJYyYae€MbIX YYalIUMHCS TMPU HU3YUYEHUU
XMMHM B OCHOBHOM WIKOJIE, U HE TpeOyeT 3HaHUS TEOPETHUYECKUX BOIPOCOB,
BBIXOJAIIUX 33 PAMKH IIKOJBHOM MporpamMmbl. B To ke Bpems Ayl yCHENIHOM
pealn3alyy 3TOro 3JIEKTUBHOIO Kypca HEoOXOAMMO, 4TOOBl pedsATa Blaaenu
BaXKHEUIIMMHU BBIYMCIUTEIBHBIMU HABBIKAMH, aJTOPUTMAMHU DPEIICHUS THUITOBBIX
XUMUYECKUX 3a7a4y, yMEIM NPUMEHATb NpPU PEIICHUU 3aJad BaKHEHIIue
duznuecKre U XUMUYECKUE 3aKOHBI.

dopma 3aHATHI: ypouyHasi, BKJIOYaeT B ce0d WHIUBUIAYAIbHYIO U
rpynmnoByio pabotsl. [Iporpamma mnpeaycMmatpuBaeT NTpPOBEICHHUE ayIUTOPHBIX
3aHATHM, B Hayaje KOTOPBIX HAIOTCA TEOPETUUYECKUE 3HAHUSA YUYUTEIIEM, 3aTEM
IIPUBOJATCS IPUMEPHI PELICHUS 3a/1a4 U B KOHIIE yYAIUMCs IIpeiararTcs 3a1auu
Ul CaMOCTOSITEJIBHOTO peleHus. s IOArOTOBJIIEHHBIX Y4YallMXCs B Hadaje
IIPOBOAUTCS KPATKOE MOBTOPEHUE TEOPETUUYECKOr0 Marepuana, a 3aTeM yJalluecs
pematoT 3anayu. KOHTponb 3a BBHINIOJHEHHEM TPOBOAMUTCS y4dUTEIEeM, JHOO
COBMECTHO € yueHHUKaMM. Kaxxap1il pa3aen nporpaMMsel 3aKaHYMBACTCS 3aJaHUSIMU
KOHTPOJIMPYIOIIETO XapakTepa, Ha KOTOPOM YYalllMeCs CMOIYT IPOBEPUTH CBOU
CHUJIbI, CAMOPEAIN30BATHCS U CAMOYTBEPAUTHCS IPU BBIIIOJIHEHUH 33 1aHUN.

@opMbl OpraHu3anuu y4eOHOW efiTeJbHOCTH: JISKIIMN C DJIEMEHTAMH
Oecenpl, CEMUHAPHI, MPAKTUYECKUE PaOOTHI, MO3HABATEIBbHBIC WUIPHI, TUCKYCCHUH,
mubdepeHnupoBaHHas ~ TpymnmoBas — paboTra,  MPOEKTHas  JCSITEIbHOCTH
00yJaromuxcs.

DopMBblI 1eSITeJIbHOCTH YUYAITUXCH:

1. Wzyuyenue oOIUX MPUHITUTIOB OOPMIICHUS U PEIICHUS 3a1a4.

2. CamocTosTeIbHOE pelIeHUE 3a1a4.

3. CaMOKOHTpOJIb ¥ B3aUMOKOHTPOJTb.

4. V3yueHue aqropuTMa COCTaBICHHUS U aHAIN3a UCXOIHBIX JAHHBIX.

OpFﬂHHI}ﬁHHﬂ ACATCJIBHOCTH YIaIIUXCH OCHOBBLIBACTCH Ha
CJICAYIOIIUX IPHHINIIAX:

1. 10OPOBOJIBLHOCTH YHACTHUS IIKOJIbHUKOB;



Hay4YHOCTH;
CO3HATEIBbHOCTU U aKTUBHOCTH;
HaIJIsIHOCTH;

JIOCTYITHOCTH;

CBSI3U TEOPUHM C IIPAKTUKOM;
VHJHUBUAYAJIbHOIO IIOAX01A K yYaluMCs

No ko

1. Pe3yJabTaThl OCBOEHHSA KYypca

JleATenbHOCTh yuuTelis B OOYyUYEHMM XUMHHM B CpPEIHEHW IIKOJe HOKHA OBbITh
HampaBJIieHa Ha  JIOCTWXKEHUE  OOYYaAIOIIMMHCS  CIEAYIOMIMX JIUYHOCHIHbBLX
pe3yabmamos:.

1. B LIEHHOCTHO-OPUEHTAIMOHHOU cthepe - 0co3HaHue POCCUNCKOU
IpaXIaHCKOH HWJICHTHYHOCTH, TMAaTPUOTHU3Ma, UYyBCTBA TOPIOCTH 32
POCCHHCKYIO XUMHUYECKYIO HAYKY;

2. B TpYHOBOH cdepe - 2omogHocmb K OCO3HAHHOMY BBIOOpPY HalbHEHIIeH
0o0pa30BaTeIbHON TPACKTOPUM B BBICIICH IIKOJIE, TNIE XHUMHS SIBIISETCS
npoGUIMPYIOIIEeH TUCIUIIITUHOM;

3. B TO3HaBaTENbHON (KOTHUTUBHOW, WHTEIUIEKTyalbHOUW) chepe — ymeHue
yIPaBIATh CBOEH IO3HABATEIBHOW JCSTENBHOCTHIO, 20MOBHOCHb W
cnocoonocms K 00Opa30BaHMIO, B TOM 4YHCJIE CcaMOOOpa3oBaHHIO, Ha
NPOTSKEHUU BCEHM JKU3HU; CO3HATEIBHOE OTHOIICHHE K HENPEPHIBHOMY
o0pa30BaHMIO  KAaK  YCJIOBHIO  YCIEIIHOM  MpPOPECCHOHAIBHOW |
OOIIIECTBEHHO eI TeIbHOCTH;

4. B chepe cOepexeHUss 3M0pOBbS - NPUHAMUE U peanu3ayusi IEHHOCTEH
3I0pOBOTO U 0e€30MacHOro 00pasa >KU3HU, Henpusmue BPEIHbIX MPUBBIYCK
(KypeHus, ynoTpeOJeHUs aJIKOTOJs, HApKOTHKOB) HAa OCHOBE 3HAHUU O
CBOMCTBAaX HAPKOJIOTMYECKUX U HAPKOTHUECKHUX BEIIECTB.

Memanpeomemuvie pe3yibmamol 0CB0EHUS GbINYCKHUKAMU CPEOHel UKOIbl
KypCca Xumuu:

UCNONb3068aHUe YMEHUM W HABBIKOB PA3JIMYHBIX BHUJIOB IT03HABATEIBHOMU
NEATCIbHOCTH, TMPUMEHEHHWE OCHOBHBIX METOJOB TIO3HAaHMS (CHUCTEMHO-
MH(POPMAIIMOHHBIA aHaIN3, HAOJI0ICHUE, U3MEPEHHE, MMPOBEICHUE YKCTIICPHUMEHTA,
MOJICJIUPOBAHUE, HMCCIEI0BATEIbCKAas JACATEIbHOCTD) MJIA WM3YyUYECHHUS Pa3IUYHBIX
CTOPOH OKPYXarIIEeH JeUCTBUTEIbHOCTH;

61a0enue OCHOBHBIMU HWHTEIJIEKTYaJbHBIMU OTEpalusiMu: (OpMyIupOBKa
TUIIOTE3bl, AHAJIW3 W CHUHTE3, CPAaBHEHUWE W CHCTEMATHU3allUs, BbBIABICHUE
MPUYUHHO-CJIEICTBEHHBIX CBA3€H U TOMCK aHAJIOTOB;



nosHanue 0ObEKTOB OKPYXKAIOLIEr0 MHUpa OT OOINEro 4epe3 OCOOCHHOE K
CAMHUYIHOMY;

YMeHue TEHEpUPOBaTh UJIEU U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE IS UX
peanuszanuu;

Ymerue onpeaAcsATb OCJIM M 3aJadu ACATCIbHOCTH, BBI6I/IpaTB cpeacTBa
peainu3anuun HCJIn U IPUMCHATb UX Ha ITPAKTUKE;

UCnoJjibzosadue pa3jiMiiblX HWCTOYHHUKOB [JIA IIOJYYCHHA XUMHYECKON
I/IH(I)OpMaI_II/II/I, IMOHUMAHUC 3dBUCHUMOCTH COIACPIKAHUA U q)OpMBI NpCaAcCTaBJICHUA
I/IH(I)OpMaI_II/II/I oT ]_ICJ'ICI\/JI KOMMYHHKAIIUKU U aapecaTta,

YMeHue IPOAYKTUBHO OOLIATbCSI M B3aMMOJEHCTBOBaTbH B  IIPOLECCE
COBMECTHOW  JIEATENbHOCTH, YYUTHIBATh MO3ULMU  JIPYTUX  yYACTHUKOB
JEeSTENBHOCTH, 3P(HEKTUBHO pa3peniaTbh KOHMIUKTHI;

20MOBHOCMb U CIIOCOOHOCTh K  CaMOCTOSITENIbHOM — MH(OpMalMOHHO-
NO3HABATENbHOM JIESITENBHOCTH, BKIIIOUAss YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHMKAX HH(OpMalMK, KPUTHUUECKH OLEHMBaTb M HHTEPIPETHPOBAThH
UH(pOpMAIHIO, TOTYYAEMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

YMeHue UCTIONh30BaTh CPelICTBa MH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosorui (mamee - MKT) B permeHun KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W
OpraHU3allMOHHBIX 3aJlady C COOJIIOJICHHEM TpeOOBaHUN SPrOHOMUKH, TEXHUKH
0e30MacHOCTH, THUTHEHBI, PECypcoCOEpeKeHHs, MPAaBOBBIX M JTUYECKHX HOPM,
HOpM MH(GOPMAIIMOHHON 0€301MaCHOCTH;

61adeHue I3bIKOBBIMU CPEJICTBAMU, B TOM YHCIIE U SI3bIKOM XUMHH, - YMEHUE
SICHO, JJOTUYHO M TOYHO H3J1araTh CBOIO TOUYKY 3pEHUS, UCIIOJIb30BATh aJICKBAaTHbBIC
S3BIKOBBIC CPEJICTBA, B TOM YHCIIC U CUMBOJILHBIE (XUMUYECKUE 3HAKU, POPMYIIBI U
YpaBHEHHS ).

IIpeomemunvivu pezyromamamu U3y4eHUsT XAMHHM Ha CTYICHH CPEIHETO
o0mrero oOpa3oBaHUs SBIISIIOTCS :

1) B mo3HaBaTeIbHOM cdepe:
3HaHue (IOHUMAHKE) U3YUEHHbIX NOHAMUL, 3AKOHO8 U Meopull,

YMeHue ONUCHIBATh JEMOHCTPALMOHHBIE M CAMOCTOSITEIbHO MPOBEACHHBIC
AKCHEPUMEHTBI, UCTOJbB3Ysl NI ATOTO €CTECTBEHHbINA (PYCCKUM, POJHOMN) SI3BIK U
S3bIK XUMUH;



ymeHue KHaCCI/I(I)I/IHI/IpOBaTB XUMHUUYCCKUC OJJICMCHTBI, IMPOCTBIC U CJIOKHBIC
BCUICCTBA, B TOM YHUCJIIC U OPraHUYCCKHUC COCAWMHCHHA, XUMHUUYCCKUC PCAKIUU I10
Pa3HbIM OCHOBAHUAM,

VMeHUue XapaKTepu30BaTh  U3YUYECHHBIE  KJIACChl  HEOPraHWYECKUX U
OPraHNYEeCKUX COCAUHECHUN, XUMUYECKHUE PEAKIIUY;

2o0mosHoCcmb NMPOBOAUTH XUMHUYECKUMN OKCIICPUMCHT, Ha6J'IIOI[aTB 3a €ro
IMPOTCKAHUCM, q)HKCHpOBaTB PE3YyJIbTAaThI CaMOCTOATCIIBHOT O u
ACMOHCTPUPYCMOT'O SKCIICPUMCHTA U ACJIaTh BBIBOJHI,

ymeHue GOPMYJIUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3HPOBATH
CBOWCTBA HEM3YUYCHHBIX BEUIECTB MO AHAJIOTUU CO CBOMCTBAMU U3YUYCHHBIX;

NOUCK UCTOYHUKOB XMMHUYECKOM I/IH(l)OpMaIII/II/I, IMOJIYYCHHC H€O6XOHHMOﬁ
I/IH(l)OpMaIII/II/I, €€ aHaliln3, H3TrOTOBJICHUC XHMHUYCCKOI'O I/IH(i)OpMaIII/IOHHOFO
IMPOAYKTA U €ro NpC3CHTAUA,

e1aoenue o0SI3aTeIbHBIMUA CTIPABOYHBIMU MaTepuaiamu: Ileproanueckoit
cucrteMor xumudeckux 3nemeHToB JI. . Menpaeneena, Tabiuiieit pacTBOPUMOCTH,
AIEKTPOXUMHUYECKUM pAIoOM HanpsiKEHUN METAaJJIOB, pAIoOM
3JIEKTPOOTPULIATEILHOCTH - JJIS XapaKTEPUCTUKU CTPOCHHUS, COCTaBa U CBOMCTB
aTOMOB XUMHYECKHUX AeMeHTOB [-IV mepnooB u oO0pa3oBaHHBIX UMM MPOCTHIX U
CJIO’KHBIX BEIIIECTB;

ycmanosienyue 3aBUCUMOCTH ~ CBOWCTB M NPUMEHEHHs  BaKHEMIIUX
OpPraHUYeCKUX COCAUHEHUM OT HMX XHUMHUYECKOTO CTPOCHMS, B TOM 4YHUCIE U
00YCIIOBIICHHBIX XapaKTEPOM 3TOTO CTPOSHHUS (MPEACIbHBIM WM HENpPEeIeIbHbBIM)
U HanuueM (QyHKIMOHATBHBIX TPYIII;

MoOenupoganue MOJIEKYJl BaKHEUIINX HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB;

noHUMaHue XUMUYECKOW KapTUHBl MHUpPa KaK HEOThEMIIEMOM YacTH
LEJIOCTHOW HAYYHON KapTUHBI MUPA;

2) B IICHHOCTHO-OPHUEHTAIIMOHHOW cdepe - aHAIM3 W OIEHKA IMOCEICTBUM
JUIS OKPY’KAloIIeH cpeibl OBITOBOM M MIPOU3BOJACTBEHHOM JIESITEILHOCTH YEJIOBEKA,
CBS3aHHOW C TPOM3BOACTBOM U TIEPEpabOTKOW BAKHEUIINX XHUMHYECCKUX
MPOJYKTOB;

3) B Tpyll0BOH cepe — npogedenue XUMUUECKOTO IKCIIEPUMEHTA; paseumue
HaBBIKOB Y4€OHOM, MPOEKTHO-UCCIIEA0BATEIbCKON, TBOPUECKOU JAESATEIbHOCTHU MPHU
BBITIOJIHEHUW WHJIUBUAYAIBHOTO MPOEKTA M0 XUMUU;



4) B cdepe 310poBOro o0paza XKU3HU - cOOI00eHue TTpaBUl 0€30MacHOTO
oOparieHus ¢ BEeIeCTBaMM, MaTepuajiaMid U XUMUYECKUMH TIPOIECCaMU; OKa3aHue
MEPBOM TMOMOIIM TPU OTPABIICHUAX, OKOTaX W JPYTHMX TpaBMax, CBSA3AHHBIX C
BEIIECTBAMH U JJA0OPATOPHBIM 000PYIOBaHUEM.

2. Conep:xanue 11 knacc

Tema 1. Xumnueckuii dj1eMeHT
OCHOBHBIE MTOHATHS U 3aKOHBI XUMHH.
Pacuértel ¢ npumeHnenrem ypaBHeHusa MenaeneeBa-Knaitnepona. PacueTs ¢
IPUMEHEHHEM T'a30BbIX 3aKOHOB. CTpoeHue aroma. M3otonbl. KBaHTOBBIE Unciia
anektpoHa. Knaccudukanus XuMUUeCKUX 3JEMEHTOB: -, P-, -, f-a1eMeHTHI.

Tema 2. CTpoeHue BemecTna.
OcHOBHBIE BU/IbI XUMHYECKOW CBSI3U, MEXaHU3MbI UX 00pa30BaHUSI.
XapakTepuCcTHKa KOBAJIEHTHOM CBsI3U. BaleHTHOCTD U CTENEHb OKUCIICHUS.
[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJT HEOPraHUYECKUX U OPTaHUYECKHUX
BeliecTB. JlucnepcHble CUCTEMBI. 3a7auu C UCIIOJIb30BAHUEM PA3HBIX CIIOCOOOB
BBIPA)KEHUS KOHLEHTPALlUU pacTBOPOB. PacuéThl, CBSI3aHHBIE C IPUTOTOBICHUEM
pactBOpoB. [IpaBuiio cMeleHus: pacTBOPOB, («IPABUIIO KPECTa).
Kpucrannoruaparst.

Tema 3. Xumnueckue peakumu.
Kiaccudukaiys XuMHUYIECKUX Peakiuil B OPraHMIeCKON U HEOPTraHUIEeCKOM
XUMHHU. PacdeTsl, CBI3aHHBIE CO CKOPOCThIO XUMHUYECKUX PEAKLIUHI. Y CIIOBUS
CMEILEHNS] XUMHYECKOTO paBHOBeCHs. [I[pon3BOICTBO CEPHOM KUCIOTHI
KOHTaKTHBIM crioco0oM. OKUCIUTENbHO-BOCCTaHOBUTENbHBIE peakuuu(OBP).
Onekrponutnyeckas gucconumanusd. (3./1.). ['maponus.

Tema 4. CBoiicTBa BellecTB.
VYpaxHeHus, WILTIOCTPUPYIOIINE 00IMe XUMUYECKUE CBOMCTBA METAJIIOB.
CaoticTBa d-311eMeHTOB U UX coequHeHu. XpoM. CBOMCTB d-371€MEHTOB B UX
coequHeHuid. Mapranern. CBoicTB d-aeMeHTOB 1 ux coeauHeHuid. [luak. Pacuérsl
0 TeME «DIEKTPOIU3Y.
VYpaxHeHus, WILTIOCTPUPYIOIIHE O0LMEe XUMUYECKHE CBOMCTBA HEMETAJIOB.
KucnoTs! opranndeckre u HeopraHudeckue. AMGOTEpHbIE OpraHUIECKUE U
HEOpraHu4decknue coeAuHeHus. [IoHITHE 0 KOMIUIEKCHBIX COCAUMHEHUSX.
I'eneTnueckas CBsI3b MEXKY KJIIACCAMU OPTAHUYECKUX U HEOPTaHUYECKUX
coeaquHeHui. Llenoukn npeBpameHunii, OTpa)xarlue FTeHETUUYECKYIO CBSI3b MEXKTY
KJIACCAMH HEOPTAaHWYECKUX U OPTAHUYECKUX COCTUHEHUN. XUMHS U 3KOJIOTHUS.
XWMUS ¥ TOBCETHEBHAS KU3Hb YEIIOBEKA



3. TemaTuueckoe IJIAHHPOBAHUE C YKa3aHHMEM KOJINIECTBA YaC0B

No | HammeHOoBaHUE TEMBI KonnuecTBo

n/m 4acoB

Tema 1. XuMnueckuii 3JIeMEHT

1 OCHOBHBIE TIOHSTHS Y 3aKOHBI XUMUH. 1

2 Pacuétel ¢ npumeHeHuem ypaBHeHUs Menneneesa- | 1
Knaiinepona.

3 PacueTsl ¢ mpuMeHEeHHEM Ta30BbIX 3aKOHOB. 1

4 Crpoenue aroma. M3oTorsl. 1

5 KBaHTOBBIE UnCIa 3JEKTPOHA. 1

6 Knaccupukaiuss XMMUYECKUX 3JEMEHTOB: s-, p-, d-, f-|1
AJIEMEHTHI.

Tema 2. CTpoeHue BelecTBa

7 OcCHOBHBIC BUJIbI XUMHYECKOHN CBSI3M, MEXaHU3MBI UX 00pa- | 1
30BaHUA. XapAKTEPUCTUKA KOBAJICHTHOW CBS3H.

8 BasieHTHOCTB U CTENEHb OKUCIICHUSI. 1

9 [IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJI HEOpraHudeckux u |1
OpraHUYECKUX BEIIECTB.

10 | JlucmiepcHBIE CHCTEMBI. 1

11 | 3agaum ¢ KCHOJIB30BAaHMEM Pa3HBIX CIIOCOOOB BhIpaKkeHHS | 1

KOHIIEHTPAIIUH PACTBOPOB.




12

Pacuértel, cCBA3aHHBIE C TPUTOTOBIEHUEM PACTBOPOB.
[IpaBuio cMeleHus: pacTBOPOB, («IIPABHIIO KPECTAY).

13

Kpucrammoruaparst

Tema 3. XuMnuueckue peakuu

14 | Knaccudukaius XUMUYECKUX PEaKIMil B OpraHuYeCcKou u
HEOPTraHUYECKON XUMUHU.

15 | Pacuetsl, CBA3aHHBIE CO CKOPOCTHIO XUMUUECKUX PEAKIIHM.

16 | YcnoBus cMeleHUs XUMHUYECKOTO PaBHOBECHSI.

17 | [Ipou3BOJACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

18 | OkucnutenbHO-BOoccTaHOBUTENBbHBIE peakiuu(OBP).

19 DnekTponuTuueckas aucconuanus. (3./1.)

20 | M'maoponus.

Tema 4. CBoiicTBa BELISCTB

21 | VopaxHeHus, WUTIOCTPUPYIONIME OOIIHe XUMUYECKUE
CBOMCTBa METAJLJIOB.

22 | CpoiicTBa d-31€eMEHTOB U UX COSAUHEHUMA. XPOM.

23 | CBoricTB d-31€MEHTOB U X COSAMHEHMH. MapraHerr.

24 | CeoiicTB d-nymeMeHTOB 1 UX coeauHeHui. [{nHK

25 | Pacu€tel o TeMe «DJIEKTPOIIU3»




26 | YopaxHeHus, WUIIOCTPUPYIOLIME OOIIHEe XUMUYECKHE
CBOMCTBA HEMETAJUIOB.

27 | Kucnotsl opraHudeckue U HeOpraHm4eckue.

28 | AmdoTtepHbie OpraHUYECKUE 17§ HEOPraHU4eCKue
COEIMHEHHS.

29 | [loHsATHE O KOMIIJIEKCHBIX COSTUHEHHSIX

30 |T'enernueckast CBSI3b MEX]Yy KjlacCcaMd OpPraHUYECKUX H
HEOpPraHMYEeCKUX COCIMHEHUH.

31 | lLenouku mpeBpallleHU, OTPAKAIONIME T'€HETHYECKYIO
CBSI3b MEXKJy KJIACCAMHU HEOPTaHWYECKUX U OPTaHUYICCKUX
BEIIECTB.

32 | XuMHus U 9KOJIOTHUS.

33 | XuMus 1 NOBCEIHEBHAs KU3Hb YEJIOBEKA.




		2024-08-30T13:35:56+0400
	69a86999c636b8036b0fdc0a9768790470d4cb52
	Южакова Екатерина Анатольевна
	мною рассмотрен этот документ




