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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma cocraBiieHa B COOTBETCTBUU C TPEOOBAHUSIMU:

» ®I'OC ocHoBHOTO 0011IETO OOpPa30BAHNS,

* basucHoro yaeOHoro miana Ha 2023-2024 yueOHbIi o,

* YuebHoro o0pazoBaTenpHOTO T1aHa HOBOHUKYIMHCKOM CpeaHEN MIKOJIBI

» GenepanbHOro MIEpEeUHs YUeOHUKOB, JIOMYIIEHHBIX MuHIpocBemennem PO
* [Tonoxenus o nopsake pa3padoTku pabouux Mporpamm

1. lnanupyembie 00pa3oBaTe/ibHbIE Pe3yJbTATHI

[Tporpamma 37eKTUBHOTO Kypca IpeIHa3HaueHa Jis ydamuxcs 11 kimacca u paccuntana Ha

34 yaca. ConeprkaHue Kypca COOTBETCTBYET HOPMAaTUBHBIM JIokyMmeHTaM EI'D u cooTHeceHo ¢
TpeOOBaHUSAMHU TOCYAPCTBEHHOTO CTaHAApTa K MOATOTOBKE BRITYCKHUKOB CPEHEH IIKOJIBI.
DNEeKTUBHBIN KypC MTO3BOJUT BOCIIOJHATD MPOOEITHI B 3HAHUAX YUAITUXCS U HA4YaTh
[eJIeHANPaBICHHYIO TIOJTOTOBKY K C/1auy€ UTOTOBOTO 9K3aMEHA 10 XUMHH.

Br16op Tem, n3ydaembIX B paMKax JaHHOTO AJIEKTUBHOTO Kypca, CBSI3aH C BEAYIIUMHU
paszenamu IIKOJIBHOTO Kypca XHMUH, TIPEJICTABICHHBIMU B KOHTPOJIBHO -U3MEPUTETHHBIX
Marepuanax s nposeaenust EI'D. Conepxainuecst B Kypce pacueTHBIE 3a/1a4d Pa3JIMYHOTO
YPOBHS CJI0KHOCTHU (0a30BOT0, MOBHIIIEHHOTO M BBICOKOTO) HE BbIJIEJICHBI B OTJICJIbHBIN pa3nen,
a BKJIIOYEHBI B KOHTPOJIbHbIE M3MEPUTEIbHBIE MaTepHallbl COOTBETCTBYIOMMX TeM. [Ipu
M3YYE€HUHU JIEKTUBHOTO Kypca PeKOMEHIyeTcs 00paTUTh 0c000€ BHUMAHKE Ha T€ SJIEMEHTHI
CoJIep’KaHusl, YCBOCHHE KOTOPBIX, KaK MOKa3bIBaIOT pe3yabTaTsl EI'D, TpaaAuLiMOHHO BhI3bIBAET
3aTpyaHeHus y yyamuxcs. K ux 4ucimy OTHOCSTCS HOHSTUS: «CKOPOCTh XUMUYECKHUX PEaKIIHii»,
«XUMHUYECKOE PABHOBECHE», «THIPOJIN3 COJIEI», «OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKumy, «3JIEKTPOIU3», «XXUMUYECKHE CBOMCTBA U CIIOCOOBI MOJTYYEHUSI OCHOBHBIX KJIACCOB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTBY, «T€HETUYECKas CBSI3b MEXAY KilaccaMu
HEOPraHUYECKUX U OpraHu4ecKuX BemiecTBy. OnpeaeneHHble TPYAHOCTH BO3HUKAIOT Y
IIKOJIbBHUKOB TaK)Ke€ MPU PEIIEHUH paCYEeTHBIX 3a]]a4, 0COOCHHO BBICOKOTO YPOBHSI CIIO’KHOCTH.
Ilens kypca:

1. IToaroroBka yvamuxcs k cagaye EI'D no xumun.

2. ®opMupoBaHue 0a30BBIX YMEHHUI, HEOOXOAUMBIX JJIsl IPOJOJKEHHSI 00pa30BaHus U
npodeccuoHaNbHOM 1A TENbHOCTH.

3aoauu Kypca:

1. [ToBTOPUTH, CCTEMATU3UPOBATH U OOOOIIUTH OCHOBHBIE TEOPETUYECKIE BOMIPOCHI

Kypca XUMHH.

2. Pa3BUTh YMEHUS BBIIETATH IJIABHOE, YCTAHABIMBATH IPUYMHHO-CIICICTBEHHBIE CBSI3H,
B3aMMOCBSI3U COCTaBa, CTPOEHUS U CBOMCTB BEILIECTB.

3. ChopmupoBaTh yMEHUS TPAKTHUECKU TPUMEHSThH MMOTyUYE€HHBIC 3HAHUSI.

4. ChopmupoBath yMeHUs pabOTaTh C pa3IMYHBIMUA TUTIAMH TECTOBBIX 3aJaHUIA,

3aMoJHTH OJTaHKU OTBETOB, IJIAHUPOBATH BpeMs padOTHI Ha/l Pa3IMUHBIMH YacTSIMH dK3aMeHa.
B pezynemame npoxodtcoenus npoepammol d1eKMUEHO20 Kypca.:

Yuawueca oonscnut



3namo / Honumams .

Basicuneitumiue xumuueckue nonamus:

- BBISIBJISITH XapaKTEpHbIE IPU3HAKH MOHSTHIA: BEIIECTBO, XUMUUECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIE AaTOMHBIE U MOJIEKYJISIPHBIE MacChl, MOH, U30TOIbI, XUMUYECKAs
CBSI3b, DJIEKTPOOTPHUIIATEIILHOCTD, BAJIGHTHOCTD, CTETICHb OKHCIICHHSI, MOJIb, MOJIIpHAsI Macca,
MOJISIPHBIN 00bEM, BEIIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS, PACTBOPHI,
AJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI- BBISBIISATH B3aUMOCBS3HM TIOHSTHI, UCTIOJIb30BATh BaXKHEHIIINE
XUMHYCCKUE TTOHATHSI TSI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SIBJICHUH;

- IPUHAJIJICKHOCTD BEIIECTB K PA3IUYHBIM KJIACCaM HEOPTaHUYECKUX COCAMHEHU;

- TOMOJIOTH, U30MEPHI;

- XUMHYECKHE PEAKIIUU B OPTaHUYECKON XUMUH.

OcHoeHble 3aKOHbL U MeopUU XUMUU:

- IPUMEHSTh OCHOBHBIE MOJIOKEHUS XUMUYECKUX TEOPUH (CTPOEHHUS aTOMa, XUMHUUECKOU
CBSI3H, DJIEKTPOJIUTHYECKOMN TUCCONMAIINN, KUCIIOT U OCHOBAHUM, CTPOCHHUS OPTaHUYECKHIX
COEJIMHEHU I, XUMUYECKON KNHETUKHN) JJIsl aHAJIN3a CTPOEHUS U CBOMCTB BEIIECTB;

- noHuMarthb cMmeicia [lepuoandeckoro 3akona 1.1, MenaeneeBa u CIoIb30BaTh €ro s
KaueCTBEHHOTO aHaIM3a 1 000CHOBAHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB,
CBOMCTB XUMHYECKHUX DJIEMEHTOB M UX COCTMHEHUH.

Baowcueiimue eéewgecmea u mamepuanvl:

- KJIacCU(UIIUPOBATH HEOPTAHUYECKHE U OPraHUYECKHE BEIIECTBA 110 BCEM U3BECTHBIM
KJIacCU(PUKAITMOHHBIM TTPU3HAKAM;

- O0OBSACHATH 00YCIOBICHHOCTh MPAKTHYECKOTO IPUMEHEHHS BEIIECTB X COCTABOM,
CTPOEHUEM U CBOMCTBAMU;

- XapaKTepU30BaTh MPAKTUYECKOE 3HAUCHUE JAHHOTO BEIIECTBA;

- O0BSICHATH O0IIKE CTIOCOOBI U TPUHITUITBI TTOJTYICHHS Han0oJiee BaKHBIX BEIIECTB.
Ymems:

Ha3zvieamo uzyuennuvle seuiecmea no mpusuaiIbHoul uiu MexcoyHapooHoul
HOMeHKamype.

Onpeoenamuv/Knaccugpuyuposamso:

- BAJICHTHOCTb, CTENICHb OKUCJICHUSI XUMUYECKHUX 3JIEMEHTOB, 3apsiibl HIOHOB;

- BUJI XUMHUUYECKHUX CBS3€U B COCAMHECHUAX U TUI KPUCTANIMYECKON PEIICTKY;

- IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII;

- XapakTep Cpe/bl BOAHBIX PACTBOPOB BEIIIECTB;

- OKHCJIUTENh U BOCCTAHOBUTEIIb,

- IPUHAJJICKHOCTD BEIIECTB K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX U OPraHUYECKUX
COCJIMHEHUH;

- TOMOJIOTH ¥ U30MEPBI;

- XUMUYECKHE PEaKI[Mi B HEOPraHWYECKON U OPraHUYECKO XUMUH (II0 BCEM M3BECTHBIM
KJTacCCU(UKAIMOHHBIM MTPU3HAKAM ).

Xapaxkmepuzoeambo:

- S, p u d-3;eMeHTHI 10 uX noJoxeHuto B [leproanueckoii cucreme /.M. Meneneena;

- 00IKe XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAIIJIOB U HEMETAIIIOB;

- 001Ke XMMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCTMHEHHI, CBOMCTBA
OT/ENbHBIX MPEJACTaBUTEEH 3TUX KIACCOB;

- CTPOEHUE U XUMHYECKUE CBOMCTBA N3YYEHHBIX OPraHUYECKUX COECIMHEHUH.
ObvacHamo:



- 3aBUCUMOCTb CBOIMCTB XUMHUYECKHUX AJIEMEHTOB U UX COSAUHEHUN OT I0JIOKEHHUS JIEMEHTA B
IIepnoanueckoii cucreme .M. Menneneesa;

- IPUPOJY XUMHUUYECKOH CBS3U (MIOHHOM, KOBaJEHTHOM, METANINYECKOM, BOJOPOTHOMN);

- 3aBUCUMOCTb CBOICTB HEOPraHUYECKUX U OPraHMYECKUX BEILIECTB OT UX COCTAaBa U
CTpOEHUS;

- CYILIHOCTb U3yYEHHBIX BHI0B XMMHUECKUX pEaKLUN (JIEKTPOJIUTHUECKON AUCCOIUALIUH,
MOHHOTO 0OMEHa, OKHCIUTEIFHO-BOCCTAHOBUTEILHBIX) M COCTABIISITh UX YPAaBHEHHUS;

- BJIIMSIHUE Pa3IMYHBIX (AKTOPOB Ha CKOPOCTh XUMUYECKOM peakIMy U Ha CMELLEHUE
XUMHUYECKOTO PaBHOBECHS.

Pewams 3a0auu na:

- BBIYMCIIEHUE MacChl paCTBOPEHHOT'O BEILIECTBA, COJAEPIKAIIETOCs B OIIPEICIIEHHON Macce
pacTBOpa C U3BECTHOM MAaCCOBOM A0JIEH;

- pacdeTbl: 00bEMHBIX OTHOLIEHUH ra30B MPU XUMUUYECKUX PEAKIUAX;

- pacyeThl: Macchl BEllleCTBA WK 00beMa Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEILECTB;

- pacdeThl: TermaoBoro 3¢ ¢dexra peakiuy;

- pacueThl: Macchl (00beMa, KOJIMYECTBA BEIleCTBA) MPOAYKTa PEeakLnH, €CIId OJTHO U3
BEIIECTB JaHO B BUJI€ PacTBOpa C OIPEEIIEHHO MacCcOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;
- HaXOKJIEHHE MOJIEKYJISIpHOI (OpMYIIbl BELIECTBA;

- pacdeThbl: MaccoBOM UM 0OBEMHOM J0JIM BBIXOJa MIPOYKTA PEAKIIMN OT TEOPETHUECKU
BO3MO’KHOTO;

- pacueThbl: MacCOBOM J0JIU (MAcChl) XMMUUYECKOT'O COEIMHEHUS B CMECH,

- COCTaBJICHHE 1IETIOYEK T€HETUYECKOH CBSA3M XUMUYECKUX COCIMHEHUH (HeopraHndeckas
XUMUS ¥ OpraHuyecKasi XUMHUs).

2. [InaHupyemMble BoCIUTATEIbHbIE Pe3yJIbTAThI

HnaHpreMHe PE3YyIbTAaThbl BOCIIMTAHWA HALICJIICHBI HA IICPCIICKTUBY Pa3BUTHUA U
CTAaHOBIJICHUA JIMYHOCTHU 06yqa}omeroc>1. PCSYJ'IBTaTBI JOCTHXKCHUA LCIU, pECHICHUSA 3a1a4
BOCIIMTaHUA JaHbI B (bopMe HCJICBLIX OPUCHTHUPOB.

HanpasJienust XapakTepucTHKH (IOKA3aTEJIN)

OCO3HaHHO BBIPAXXKAIOLINH CBOIO POCCUICKYIO TPaKIAHCKYIO
UJIGHTUYHOCTh B MOJMKYJIBTYPHOM U MHOTOKOH()ECCHOHAJIBHOM
poccuiickoM 0011eCTBE, COBpPEMEHHOM MHUPOBOM COOOIIECTBE.
OCO3HaHHO U JIeSTeNBHO BBIPAXKAIOLINNA HENpUsATHE 1000
JUCKPUMHUHALIMU B OOILECTBE 10 COLMATbHBIM, HAIIUOHAJIbHBIM,
I'paxxraHckoe pPacoBBIM, PEIMTHO3HBIM ITPU3HAKAM, IIPOSBIEHUIN SKCTPEMH3MA,
TEPPOPU3MaA, KOPPYILIUH, AaHTUTOCYAAPCTBEHHOM IEATENBHOCTH.
OO6nanaronuii ONbITOM Ipa’kAaHCKOM COLMANbHO 3HAYMMOMN
NeSTeIbHOCTH (IIKOJIBHOM CaMOYIpaBJIEHUH, T0OPOBOJILUECTBE,
9KOJIOTMYECKUX, IPUPOJOOXPAHHBIX, BOEHHO-ITATPUOTHYECKUX U
Jp. 00bEIMHEHUSX, aKIHsIX, IPOTrpaMMax).

Bmpamalomnﬁ CBOIO OTHOKYJIbTYPHYIO HACHTUYHOCTD,
HanI/IOTI/ILICCKOC I[CMOHCTpI/Ip}IIOH_II/Iﬁ MMPUBCPKCHHOCTD K pO,Z[HOfI KYJBTYpPC Ha
OCHOBE JIFOOBHU K CBOCMY Hapoay, 3HaHUA €T0 HCTOPHUH U KYJIbTYPHI.




[IposBnsromMi yBaxKE€HUE K COOTEUECTBEHHUKAM, IIPOKUBAIOIIUM
3a pyOexoM, OJICPKUBAIOIINI X MPaBa, 3alIUTy UX HHTEPECOB B
COXpaHEHHH OOMIEPOCCUICKON KYIbTYPHOM HICHTUYHOCTH.

JIyXOBHO-HPaBCTBEHHOE

[IposBIAIOIINN IPUBEPKEHHOCTD TPAAULIUMOHHBIM 1yXOBHO-
HPABCTBEHHBIM LIEHHOCTSIM, KyJIbType HapoaoB Poccuu (¢ yuerom
MHUPOBO33PEHYECKOT0, HAIMOHAIILHOTO, PEIIMTMO3HOTO
CaMOOIIPE/ICIEHUS CEMbBU, INYHOTO CaMOOIPEACICHHUSA).
JeicTByromuii 1 OLEHUBAIOIINN CBOE ITIOBEICHNE U ITOCTYIIKH,
IIOBEJICHUE U NIOCTYIIKU IPYTUX JIIOAEH C MO3ULMMI TPaJULIUOHHBIX
POCCUNCKHUX JyXOBHO HPaBCTBEHHBIX, COLUOKYJIBTYPHBIX
LEHHOCTE! U HOPM C Y4ETOM OCO3HAHMS IOCICACTBUMN IIOCTYIIKOB.
Co3Haromui 1 1eATeNbHO BbIPaXKaIOUIM MOHUMaHUE LIEHHOCTH
KaXJI0} 4eJI0BEUECKON JTMYHOCTH, CBOOOIbI MUPOBO33PEHUYECKOTO
BbIOOpA, CAMOOIIPEIEICHHMSI, OTHOIIIEHUSI K PEJIUTUH U PEJINTUO3HON
IIPUHAJICKHOCTH YEJIOBEKA.

DcTeTnYecKoe

3HAOMUN U YBaXKAIOMINHM Xy/10)KECTBEHHOE TBOPUYECTBO CBOETO
HapoJa, Apyrux HapoJI0B, IOHUMAIOIINK €ro 3Ha4€HHUE B KYJIbTYpE.
Kputnuecku oneHnBaromuii U AeSITEILHO TPOSIBISIONINN
ITOHMMAaHHE SMOLMOHAIBHOTO BO3JEHCTBUS HCKYCCTBA, €T0
BIIMSIHMS HA JTyIIEBHOE COCTOSTHUE U TIOBEACHUE JIFOJIEH.
Co3Haromui 1 AESITENBHO MPOSBISIOMNN TOHUMaHUE
XYyJI0’KECTBEHHOM KYJIBTYPBI KaK CpEACTBA KOMMYHUKAIIUU U
CaMOBBIPAXXEHUS B COBPEMEHHOM 00I1IeCTBE, 3HaUCHHE
HPABCTBCHHBIX HOPM, IECHHOCTEH, TPAAULIAN B UCKYCCTBE.

dusnueckoe

[ToHnMaromuii ¥ BEIpaXXaIOU B TPAKTUYECKOU JEATEIIbHOCTH
IIEHHOCTbH KU3HHU, 3/I0POBBS U O€30TIaCHOCTH, 3HAYCHHE JIMUYHBIX
YCWJIMI B COXPAaHCHUH U YKPEIIJIEHUH CBOETO 37I0POBbS, 3JI0POBBS
JIPYTUX JIOJICH.

Pa3zBuBaromuii cBoM CrioCOOHOCTH aIalITUPOBATHCS K CTPECCOBBIM
CUTYyaIlMsIM B OOIICHHUH, B Pa3HBIX KOJUICKTHUBAX, K MEHSIIOIIUMCS
COIMaIbHBIM, MH(POPMAITMOHHBIM M IIPUPOTHBIM YCIOBHUSM.
JleMoHCTpHpYIONTUi HaBBIKK pediIeKCHH CBOETO (PU3UYECKOTO U
MICUXOJIOTHYECKOTO COCTOSIHUS, COCTOSIHUS OKPYKAIOITUX JIIOIeH ¢
TOYKHU 3pEHUs 0€30MMaCHOCTH, CO3HATEIBLHOTO YIIPABJIECHUS CBOUM
SMOIMOHAIBHBIM COCTOSTHUEM, TOTOBHOCTh M YMEHHSI OKa3bIBaTh
MEPBYIO MOMOIIb Ce0€ U APYTUM JIHOJISM.

Tpynosoe

YBaxaronuii Tpyz, pe3ynbTaThl Tpyaa, TPYAOBYIO COOCTBEHHOCTD,
MaTrepualbHbIE PECYpPChl U CPEJICTBA CBOU U APYTHUX JIOJEH,
TPYAOBBIE U MPOQeCcCUOHATbHBIE JOCTHKEHUS CBOMX 3EMJIISIKOB, HX
COLMAJIBHO 3HAYMMBbIN BKJIA]] B Pa3BUTHUE CBOETO MOCEJICHUS, Kpasl,
CTpaHBbI.

[posiBrsiromuii chopMUPOBAHHBIE HABBIKU TPYAOTIOOUS,
TOTOBHOCTbH K YECTHOMY TPYAY.

VYyacTByrOLUNM NIPAKTUYECKU B COLIMATIBHO 3HAYUMOU TPYAOBOM
JIEATEIIbHOCTU Pa3HOr0 BUJIA B CEMbE, LIKOJIE, CBOEH MECTHOCTH, B
TOM YHCJIE OIJITAYMBAEMOM TPYJI€ B KAHUKYJISIPHBIE IEPUOIBL, C
YUETOM COOJIIOJICHUSI HOPM TPYIOBOTO 3aKOHO/IATENILCTBA.

DKOJIOTHYECKOE

Bripaxaromuii 1 JeMOHCTPUPYIOLIHHA ¢c(hOPMUPOBAHHOCTD
9KOJIOTUYECKOH KYJIbTYpbl HA OCHOBE IOHUMAHHUS BIMSHHUS
COLIMAJIBHO-3KOHOMMYECKHUX MPOLIECCOB HA OKPYKAIOLIYIO
IPUPOJIHYIO CpENY.

[TpumMeHstoMii 3HaHUS COIMATIBHBIX M €CTECTBEHHBIX HAYK JUIs




peLIeHUS 3aa4 10 OXPAHE OKPYKAKOLIEH CPE/IbI.
Bripaxkaromuii 1eSITENBHOE HEMPUATUE ACUCTBHM, IPUHOCIIIUX
BpEJl IPUPOJE, OKPYKAIOLIEH CpELE.

JlesiTennbHO BRIpXKAIOIIMK IO3HABATEIbHBIE HHTEPECHI B PA3HbBIX
MPEIMETHBIX 00JIACTSAX C YUETOM CBOMX CIIOCOOHOCTEH,
JOCTHKECHUH.

Ob6nagaromuii npeacTaBIeHUEM O HAYYHON KapTHUHE MUpa C
YUETOM COBPEMEHHBIX TOCTHKEHUIN HAYKU U TEXHUKH,
JIOCTOBEPHOM Hay4HOM MH(pOpMaIUH, OTKPBITUAX MUPOBOM 1
OTE4YECTBEHHOW HAYKHU.

BeIpaxaromuii HaBbIKM ApIyMEHTHPOBAHHON KPUTUKH
AHTHUHAYYHBIX NIPEJCTABICHUH, UJIEH, KOHIIENIN, HABBIKH
KPUTHUYECKOTO MBIIIJICHHUSL.

Tlo3naBarenbpHOE

Paznen II. COAEPKAHUE 3JIEKTUBHOTI'O KYPCA
«IHoaroroBka k EI'D nmo xumun»
(Xumus. 11 kaacce)

CTpyKTypa KOHTPOJIbHO-U3MePUTEIbHbIX MaTepuaaoB EI'D nmo xumuu (1 yac).
Crnetundukanus EI'D no xumuu 2025 r. Ilnan sk3amenanonHoit padotsl EI'D no xumun

2025 r. (IMPUJIOXKEHMUE x cnenndukarnum). Komiudukarop 2eMeHTOB COACpIKaHuUs IO XUMHUH
st coctaiernss KUMos EI'D 2025 r. KoHTposibHO-U3MepUTEIbHBIE MAaTEPUAITBI TI0 XUMHUHU
2023 r. (aHAM3 TUMTUYHBIX OMTHUOOK).

Tema 1. Teoperndeckue ocHOBbI XuMuM. O0mas xumus (8 yacos)

1.1. Xumuueckuit 31emenm

CoBpeMeHHbIe MPECTaBIECHUS O CTpOoeHUH aToMa. CTpoeHHe 3IEKTPOHHBIX 000JI0UeK

aTOMOB 3JICMEHTOB MEPBBIX YETHIPEX MEPUOJIOB: S-, P- U 0-3JIeMEHTBI. DIICKTPOHHAS
KoHpurypamus aroma. OCHOBHOE U BO30Y)KJIEHHOE COCTOSTHUE aTOMOB.

[lepuoanueckuil 3aKOH U MEPUOIUYECKAs] CUCTEMa XUMHUecKuX anemMeHToB /.M. Menneneesa.
Panuycel aToMOB, UX IEPUOINYECKUE U3MEHEHHS B CUCTEME XUMUYECKUX AJIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHHSI XUMUYECKUX CBOICTB 3JIEMEHTOB U UX COSAMHEHUH O epHoaM
u rpymnmnaM. [ToHsTre o paAo0aKTUBHOCTH.

1.2. Xumuueckan ceéa3v u cmpoeHue eujecmaea

KoBanenTHas xumMu4eckas CBs3b, €€ pa3HOBUAHOCTH (TIOJIApHAS ¥ HETIOJISIpHAs),

MEeXaHU3Mbl 00pa3oBaHusl. XapaKTePUCTUKH KOBAJICHTHOW CBSI3M (JUIMHA U SHEPTUS CBSI3H).
WNonnas cBsa3p. Meramnuueckas cBa3b. Bogopoanas cBs3b.

DNEeKTPOOTPULIATENBHOCTh. CTETIeHb OKUCIICHUS U BAJIGHTHOCTh XUMUYECKHUX 2JIEMEHTOB.
BelecTBa MONEKYISPHOTO U HEMOJIEKYIIIPHOTO CTPOCHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
O0COOCHHOCTEH MX KPUCTAJUIMYECKON PEIIeTKH.

1.3. Xumuueckue peaxyuu

1.3.1. Xumuyeckasn xunemuxa

Knaccudukarnus xumuueckux peakiuii. TemnoBoi 3pdeKT XUMUUECKOH peakinu.
Tepmoxumuueckue ypaBHeHHs. CKOPOCTh peaKIny, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB.
OO6paTtumbie U HEOOpaTUMbIEe XUMUYECKHE peaklini. XUMHUeckoe paBHoBecue. CMmelieHne
XMUMHYECKOTO PaBHOBECHUS TMOJI JCHCTBHEM Pa3INUHBIX (JaKTOPOB.

1.3.2. Teopus sanekmponrumuueckotl ouccoyuayuu

DNEeKTPONUTHYECKAs! JUCCOLMALINS SJIEKTPOIUTOB B BOJAHBIX pacTBopax. CHibHbIE U

cia0bie ANEeKTPOIUTHI. Peakiu noHHOTO oOMeHa.

XapakTepHble XUMUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.
XapakTepHble XHMUYECKHE CBOMCTBA OCHOBAHUH M aM(DOTEPHBIX THAPOKCHIOB. XapaKTepHbIe
XUMHUYECKHE CBOMCTBA KUCIOT. XapaKTePUCTHUKA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX




COEJIMHEHUH C MMO3ULIUU TEOPHUH eKTpouTudeckoi quccounanuu (TO/]). XapakrepHbie
XUMUYECKUE CBOMCTBA COJICH: CPEIHUX, KUCIBIX, OCHOBHBIX; KOMILJIEKCHBIX(HA pUMEpE
COEJIMHEHUH aJIIOMUHUA U LIMHKA). ['uaponus comneil.

Cpena BOAHBIX PaCTBOPOB: KHCIIast, HEUTpaibHas, menouHas. Bogopoausiii mokazarens (pH).
Nupukaropsl.

Ornpenenenue xapakTepa cpeibl BOJHBIX PAaCTBOPOB BEIIIECTB.

1.3.3. OxucaumenbHo-60CcCmMaHo8UmMeNbHbIE PEAKYUU.

Peakiuu okucnuTeIbHO-BOCCTAHOBUTEIbHBIE, UX Kiaccupukausa Koppo3us MeTaisios u
CIOCOOBI 3aUTHI OT Hee. DIIEKTPOJIU3 PACIIIAaBOB M PACTBOPOB (COJICH, MIEIOYCH, KHCIIOT).
Peakiuu, moareep Kaaronine B3auMOCBs3b Pa3IMUHbIX KJIIACCOB HEOPTaHMYECKUX COSIMHEHUH.
1.4. Peuuenue mpenupoeounvix 3a0ay no meme: « Teopemuueckue 0cHOBbl XUMUU.
Oowan xumusny » (no mamepuanam KHMoe EI'3)

Brruncnenue maccel paCTBOPEHHOTO BEIIECTBA, COJEPIKAIIETOCS B OMPEICTICHHOM Macce
pacTBOpa C M3BECTHOM MaccoBO a0Jeil. PacueTsl: 00beMHBIX OTHOIICHHM ra30B MpHU
XUMUYECKUX peakiusix. Pacuersl: TermoBoro a¢gdexra peakunn. Pacuersi: MaccoBOM 1071
(Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH.

Hanucanne ypaBHEHU OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIMI, PACCTAHOBKA

K03 (UIIMEHTOB METO/I0M 3JIEKTPOHHOTO OanaHca.

Tema 2. Heopranuveckas xumus (10 yacos)

2.1. Xapakmepucmuka memasniioe 21aéHblX NOOZPYRN U UX COCOUHEHUT

OO61as XxapakTeprucTUKa MeTajioB TiaBHbIX noarpynmn [-I11 rpymm B cBs3u ¢ ux
MOJIO)KEHUEM B IEPUOANYECKON CUCTEME XUMHUECKuX 35ieMeHToB J[.1. MenneneeBa u
0COOEHHOCTH CTPOCHHUS X aTOMOB.

XapakTepHble XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB U COEAMHEHUN METAILJIOB -
LIEJIOYHBIX, HIEJIOYHO3EMENbHBIX, ATFOMUHUS.

2.2. Xapakmepucmuka Hememaninoe 2iaeHvlx nOOZPYnn U ux cOeOUHeHull

OO6mrast XxapakTepucTHKa HeMeTaII0B TiaBHBIX noarpynm [V—VII rpymnm B cBs3u ¢ ux
MOJIO)KEHUEM B IEPUOANYECKON CUCTEME XUMHUUeCKuX 311eMeHToB [[.1. MeHnneneeBa u
OCOOEHHOCTSIMU CTPOCHHMSI UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB U COCIUHEHNN HEMETAJIJIOB -
BOJIOPO/Ia, TAJIOI€HOB, KUCIOPO/a, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUSL.

2.3. Xapaxkmepucmuka nepexooHbix 3J1eMEeHMOo8 U UX COeOUHEHUl

XapakTepucTUKa MEPEXOIHBIX 3JIEMEHTOB — M€Y, LINHKA, XpOMa, JKeJie3a 110 UX
MOJIOKEHHUIO B IEPUOIUYECKOM cucTeMe XuMHueckux anemeHToB J[.M1. MenaeneeBa u
OCOOEHHOCTSIM CTPOCHHUS UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB U COCTMHEHUN MTEPEX0THBIX
METAJUIOB — MEJIU, IIUHKA, XpOMa, JKeJie3a.

2.4. Peuwienue mpenupogounwvix 3aoau no meme: «Heopeanuueckaa xumun» (no
mamepuanam KHUMoe EI'J)

Pacuetsl: Mmacchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEAKIIMH, €CIIH OJHO U3
BEILIECTB JIaHO B BUJIE PACTBOPA C ONPEIEICHHON MaCCOBOU J10JIE PAaCTBOPEHHOIO BEUIECTBA.
Pacuertsr: MaccoBo# i 00BEMHOM JOTU BBIXO/IA MPOAYKTA PEAKIIMHA OT TEOPETUUECKU
BO3MOXHOT0. PacueTsl: MaccoBoil 1011 (Macchl) XUMHUYECKOTO COSTUHEHUS B CMECH.
Omnpenenenue pH cpenbl pacTBOpOM COJIEH.

['eneTnueckast CBSI3b MEK/y OCHOBHBIMU KJIACCAMU HEOPTraHUYECKUX COEIUHEHUN.
KauecTBeHHbIE peaklli HA HEOPTaHUYECKUE BEUIECTBA U UOHBI.

Tema 3. Opranunveckas xumus (10 yacon)

3.1. Yenesooopoowi

Teopus cTpoeHust OpraHuvYecKuX coequHeHuid. U3omepust — cTpykTypHas u
MPOCTPAHCTBEHHAs. | OMOJIOTH U TOMOJIOTUUECKHUM PsiI.

Tumnel cBsA3€il B MOJIEKYJIaX OpraHMYECKUX BemiecTB. [ mOpuan3aivs aTOMHBIX OpOUTanei
yraepoaa. Pagukan. @ynkuuonanbpHas rpynna. Knaccudukaiiys 1 HOMEHKIIATypa OpraHuYeCcKuX



COCIMHECHU .

XapakTepHble XUMUYECKUE CBOMCTBA YIIIEBOJOPOAOB: AJIKAHOB, [IMKJIOAJIKAHOB, aJIKCHOB,
JMEHOB, aJIKUHOB. [IpupoiHbIe HCTOYHUKH YTIIEBOIOPOJIOB, UX MepepadoTka. MexaHu3Mbl
peakuuii IpucoeuHeHus B opranndeckor xumun. IIpasuno B.B. MapkoBHuKOBa, IpaBUio
3aiiueBa A.M.

XapakTepHble XUMUYECKHE CBOMCTBA apOMAaTHUECKUX YTIIEBOAOPOIOB: OE€H301a U TOIyoJIa.
MexaHu3MBbl peakuii JIEKTPOPHILHOTO 3aMEIICHHUS B OPraHHYECKIX PeaKIUsX.
BricokomornexynsipHble coequHeHusl. Peakuny nojmmepusanuy U MoJMKOHACHCALUU.
[Tomumepsl. [1nacTmaccel, BOJIOKHA, KAY9yKH.

3.2. Kucnopoocooepcauwjue opeanuyeckue coeOuHeHus

XapakTepHble XUMUYECKHE CBOMCTBA IPEAEIIbHBIX OJTHOATOMHBIX U MHOTOATOMHBIX
CHUPTOB, peHoIa. XapaKTEepHbIE XUMUUYECKHE CBOMCTBA aJIbJIETHJI0B, MPEAEIbHBIX KapOOHOBBIX
KHCJIOT, CI0XHBIX 3(upoB. bronornuecky BaykHble BELIECTBA: YIII€BO/AbI (MOHOCAXapubl,
Jicaxapu/ibl, OJIMcaxapuabl). Peakium, noaTBep:kaaonme B3auMOoCBs3b YIII€BOI0POJIOB U
KHMCJIOPOJICOAEPKAIUX OPTaHUYECKUX COCAMHEHUM.

Opranuyeckre COeAMHEHUs, COJIEpKalIie HECKOJIbKO (PyHKIIMOHANBHBIX. OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB.

4.3. A3omcoodeporcanjue opzanuyecKue coeOuHenus u OU0aI02uYecKU 6ax3cHole
opzanuuecKue eeuiecmea

XapakTepHble XUMHYECKHE CBOMCTBA a30TCOAECPIKAIIUX OPTaHUYECKUX COCAMHEHUN:
aMUHOB U aMHUHOKHUCJIOT. broornuyecku Ba>kHble BELIECTBA: )KUPBI, OEITKU, HYKJIEHHOBBIE
KHUCIIOTHL. ['opMOHBI. DepMeHThI. MeTamopraHu4ecKiue COeIMHEHMS.

4.4. Pewienue npakxmuyeckux 3a0ay no mema: «Opzanuyeckas xumusny (no mamepuanam
KHMoe EI'3)

Haxosxnenue monexyinsipHor (popmyssl BemiecTBa. [ eHeTnyeckas CBs3b MEXIY
HEOPraHMYECKHMMU U OPraHM4eCKUMU BellecTBaMU. [ eHeTndeckas CBsi3b MEKy OCHOBHBIMU
KJIaCCaMH HEOPraHMYECKUX BellecTB. KauecTBEHHbIE peakuy Ha HEKOTOPbIE KIIACCHhI
OpraHMYECKUX COCAMHEHUN (aJIKeHBI, alIKaHbl, CIIUPTHI, aJIbJAETUIbl, KAPOOHOBBIE KUCIOTHI,

yrieBoibl, 0enkn). UnenTudukaims opraHn4ecKuX COCTMHECHUM.

Tema 5. O00011eHNe ¥ TIOBTOPEeHHE MaTepuaJia Kypca xuMum (4 yaca)

OcHOBHBIE IOHATHS ¥ 3aKOHBI XUMuu. [lepuoanueckuii 3axkon J.M.MenneneeBa u ero
¢dbuszuveckuii cMbici. Teopust cTpoeHust opranudeckux BemectB A.M. bytinepoBa u oco6eHHOCTH
OpraHMYEecKUX coeAMHEHUN. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIEC PEAKIIMHI B HEOPraHU4YEeCKON U
OpraHMyYecKoi XuMuu. ['eHeTrueckas CBsi3b MEX/1y HEOPraHMYeCKUMH U OPraHUYeCKUMU
COEIMHEHUSMHU. DKCIIEPUMEHTAIbHbIE OCHOBBI OPraHMYECKON U HEOPraHM4eCKOW XUMUU.
PaGota ¢ koHTpONIbHO-U3MEpUTETBHBIMU MaTepuanamu EI'D no xumuu.

HUmoeoswiii konmponw 6 popme EID.

Yueono - memoouuecxkoe obecneuenue npocpammot

Jlumepamypa ona yuumens

1. OGs3aTenbHBI MUHUMYM COJIEp>KaHuUs IOJTHOTO 00111ero o0pa3oBaHusl M0 XUMUU (TIPUKa3
Muno6pazoBanus Ne1236 ot 19.05.98r.)

2. IIporpamma kypca xumun 11t 8 — 11 kimaccoB 0011e00pazoBaTeIbHBIX YUPEKISHUH (aBTOP
O.C. T'abpuensn). [Iporpammsl «Xumusi» M. «/Ipoday, 2008r

3. T'apa H. H., 'abpyceBa H. 1. COopHUK 33124 Uit TPOBEISHUS YCTHOTO SK3aMeHa 10 XUMUHU
3a Kypc cpenneit mkoubl. 11 kmacc. -2-e usn., crepeotuit.- M.: Ilpoda, 2000. -64 c.

4. Kuszesa T. I1. TeopeTuueckue OCHOBBI IIKOJIBHOTO Kypca XUMUU (METOUYECKOE IMOCOOHE).
Beinyck 1. benropon, 2019

5. Ymxkanosa B. H., Monanuc H. B. Xumus: KOHKypcHbIE 3a7anus 1 oTBETHI: [locoOue mis



nocrymnawmimux B By3sl. — M.: [Ipocsemenne, 2000.- 224 c. un.

Jluteparypa 1Js y4aluxcs.

1. Tompadap6 . JI. U ap. Xumus. 3agaunuk. 8-11 ki.: Yueo. [Tocobue s o6meoOpa3oBar.
VYue0. 3aBenenwuii. -3-e uzn., crepeorun.- M.: JIpoda, 2001.- 272 c.: wu.

2. Jlugua P.A., Mosouko B.A. Xumus ais abutypuentoB. OT cpeqHel mKOIbI K BY3y. M,
Xumus, 1993r.

3. Xumus. [TocoOue — peneTutop ist MOCTYMaMuX B By3bl// 8-¢ m311. — PoctoB H/ /1.: u31-BO
«Denukcy, 2003.- 768 c.

4. Xomuenko W.I'. COopHUK 3a/1a4 1 yIIpa)KHEHUH IO XUMUH J171s cpeaHel mikosibl. M., HoBast
Bosna, 1996r.

5. Xomuenko I'.I1., Xomuenko N.I'. COopHuUK 3a/1a4 110 XUMUU JJIs1 HOCTYMAIOLIUX B BY3bl.M.,
Hosag Bonna, 1996r.

Temarudeckuii niian

B Tom uncne
No HaumenoBanue Koun-Bo
ITpakTruec ®opmbl paboTHI
/Tl | pa3JesioB U TeM 4acoB
KHe
3aHSATHS
CrpykTypa KOHTPOJIBHO
1 n3MepUTENbHBIX MaTepuasioB EID o | 1 - Jlexmms
XUMHH
Paz6op TecToB n
3amad EI'D,
TeopeTnueckre 0CHOBBI XUMHH.
2 8 4 COCTaBJICHUE
OO6mas xumus
aIrOPUTMOB
pEIICHHUS.
Paz6op TecToB u
3amad EI'O,

3 Heopraanueckas xumusi. 10 6 COCTaBJICHUE
aIrOPUTMOB
pelieHus
Paz6op TecToB n
3amad EI'D,

4 Opranuueckast XuMHsI. 10 5 COCTaBJICHUE
AITrOPUTMOB
pEIICHHUS.
Paz6op TecToB n
3amau EI'D

O06o0011eHNEe U TOBTOPEHNE ’

5 5 p 5 5 COCTaBJICHUE

MaTtepuana Kypca XuMUu
ANTOPUTMOB
pEIIeHHUS.

IHoypouyHoe nmiianupoBanue.

KonuuectBo | [lara npoBenenus

Ne | Tema 3auaTus
JacoB [Inan daxkt

1 CTpyKkTypa KOHTPOIBHO-U3MEPUTENBHBIX

1
Marepuanos EI'D no xumun




Tema 1. Teopernueckue ocHOBbI xXumuu. O61mas xummus. (8 4acoB)

XUMHYECKUN DIIEMEHT U XUMHUUECKAS CBSI3b.

Pemenue 3a1au o reme: « XUMUYECKUN DJIIEMEHT U
XUMHYECKASA CBA3LY).

XuMH4YecKasd KUHETHUKA.

Pemenne 3aJa4 110 TCMCE: «XHUMHYCCKas
KHHCTHKA).

Teopust SNEKTPOUTUUECKON TUCCOITHUAIUH.

Pemenue 3anay no teme: «Teopus
AJIEKTPOJIUTUYECKOM TUCCOLMALIUN.

OKHCIINTETBHO-BOCCTAHOBUTEILHBIE PCaKIuu.

©O© |0 N | O (] W [N

Pemenne 3amad mo Teme: «OKHUCIIUTENBHO-
BOCCTAHOBHUTCJILHBIC PCAKIIUI).

L L = T = I S S B S T

Tema 2. Heopranuueckasi xumus. (10 yacoB)

10

XapakTepuCTUKa METAJUIOB IIaBHBIX MOATPYIII U
UX COEIUHEHUH.

1

11

Pemenue 3agau no reme: «lllenounsie u
MIEJI0YHO3EMEITbHBIE DJIEMEHTHI U UX COSTUHEHUS,
QTIOMUHHUM U €TO COSTMHEHUS.

12

XapaKTepI/ICTI/IKa HEMCTAJUIOB I'NIaBHBIX IMOATPYIII U
WX COCJMHECHUH (TaJIOTeHBI, TIOIPYITTa KHCIOPO/Ia,
BOJIOPOJ).

13

Pemenue 3agay nmo teMme: «I ajoreHeI».

14

Pemenue 3anau no reme: «lloarpynmna kuciopona,
BOJIOPOI.

15

XapakTeprucTUKa HEMETAIJIOB IIaBHBIX MOATPYI U
WX COeAMHEHUH (OArpyIna a3oTa, MoArpymnmna

yraeposa).

16

Pemenne 3aJa4 110 TEMCE: «Hoz[rpynna a3oTan.

17

Pemenue 3amay no teme: «[loarpynna yriaeponay.

18

XapakTepucTHKa METALIOB MTOOOYHBIX OATPYII U
UX COEIUHEHUM.

19

Pemenne 3aJa4 110 TeMCE: ((XapaKTepI/ICTI/IKa
METAJIJIOB OOOYHEIX IMOATI'PYIII U UX COCHHHCHHﬁ)).

1

Tema 3. Oprannuyeckasi Xumus

. (10 yacoB)

20

Teopus cTpoeHUs1 OpraHUYECKUX COECTUHEHUN.
H3omepus.

1

21

yl"J'IeBOI[OpOI[H — aJIKaHbI, aJIKCHBbI, IUKJIOAJIKAaHbI,
AJIKMHBbI, aJIKaJUCHBI.

22

Pemenne 3agau o reme: «lIpenenbupie
YIII€BOOPOIBDY.

23

Pemenue 3anau no teme: «HenpenenbHbie
YTIIEBOIOPOIBD).

24

ApOMaTI/ILIeCKI/Ie YrJIEBOOOPOABbI.

25

KI/ICJ'IOpOI[COI[Cp)KaH_II/IC OpraHNU4Y€CKNEC COCANHCHUA
(CpaBHI/ITeHLHaH XapaKTCpUCTUKa CIIMpTOB,
AJIbACTUIOB U Kap60HOBLIX KI/ICJ'IOT).

26

Pemenue 3amau.

27

Pemenue 3amau.

28

A3OTCO,Z[ep)KaH_II/IC OpraHU4Y€CKUC COCANHCHUA U

OMOJIOTHUYECKHU BaKHBIC BCIICCTBA.




29 | Pemenne 3amau. |1 | |
Tema 4. O60011eHHe M TOBTOPEHHE MaTepUaJIa Kypca XumMuH (S yacos
O06006m1eHre MaTeprana 1o TeMe MKOJILHOTO Kypca
30 | «O0mIast XuMus - PeIIeHUE CIOKHBIX 3aa4, 1
paz00p TUIMUYHBIX OIITHOOK.
O060061eHre MaTepuaia 1o TeMe MIKOJILHOTO Kypca
31 | «Heopranmueckast XUMHS» - PELIICHUE CIIOKHBIX 1
3a/1a4, pa300p THITMYHBIX OITHOOK.
O060061eHre MaTepuraia 1o TeME IIKOJILHOTO Kypca
32 | «Oprannveckasi XUMHUSD» - PEUICHUE CIIOKHBIX 1
3a/1a4, pa300p TUMTUYHBIX OIMHUOOK.
33 | Urorosslit koHTpOJE B hopme EI'D. 1
34 | 3aueTHBIi ypox 1
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