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MNOACHUTEJIBHAS 3AIINCKA
Pabouas mporpamma cocTaBjieHa B COOTBETCTBUU C TPEOOBAHUSMU:
e @OI'OC ocHOBHOrO 001IETO 0OpPA30BAHMS;
e basucHoro yueOHoro mrana Ha 2023-2024 y4eOHbIi TOT;
e VYyeOHoro obpazoparenbHoro miana MbOY COIII Ne34
o denepanabHOTO NEPEUHS YICOHUKOB, AOMYIIEHHBIX MuHIIpocBenenrnemM PO
o [Tlonoxenus o mopsiake pa3padoTku pabourx mporpamm

1. Ilnanupyemblie 00pa3oBaTesibHbIe Pe3yJbTaThl
[Iporpamma 31€KTUBHOIO Kypca MpeaHa3HaueHa s yyamuxcs 11 kinacca u paccuutana Ha
34 yaca. ConepxaHue Kypca COOTBETCTBYET HOPMAaTUBHBIM JokymeHTamM EI'D wu
COOTHECEHO C TpeOOBaHUSIMU TOCYIApPCTBEHHOTO CTaHAapTa K TMOJTOTOBKE BBITYCKHUKOB
cpenHel (MOMHON) IMIKOJBL. DJIEKTUBHBIM KypC MO3BOJUT BOCIOJIHHUTH MPOOENbl B 3HAHUAX
YYaIUXCs U HavaTh IIEJICHANPABICHHYIO MOATOTOBKY K C/laye HTOTOBOTO dK3aMeHa M0 XUMUHU.
Brei6op TeMm, M3y4aeMbIX B paMKax JAHHOTO JJIGKTHBHOIO Kypca, CBSI3aH C BEAYILIHUMH
paszienaMy WIKOJIBHOTO Kypca XHWMHH, MPEACTaBICHHBIMH B KOHTPOJIBHO-U3MEPHUTEIBHBIX
Marepuanax ais nposeneHus EI'D. Copepixkaiiuecs B Kypce pacueTHbIE 3a/aud pa3IMuHOIO
YPOBHS CIIO)KHOCTH (06a30BOTO, IMOBBIIIECHHOTO U BBICOKOT0) HE BBIJICIICHBI B OTICIBHBINA pa3Jien,
a BKJIIOYEHbl B KOHTPOJIbHBIE HM3MEpPUTEIbHBIE MaTepHallbl COOTBETCTBYIOIUX TeM. [lpu
W3YYCHHH 3JICKTUBHOTO Kypca pEeKOMEHIyeTCs oOpaTHTh 0cO00O€ BHMMAaHWE Ha TE SJICMCHTHI
COJIepXaHUsl, YCBOEHUE KOTOPBIX, KAK MOKA3bIBAIOT pe3yibTaThl EI'D, TpagullnOHHO BBI3bIBAET
3aTpyaHeHus y yyanmxcs. K ux 4ucity OTHOCSATCS MOHSTHS: «CKOPOCTh XUMUUYECKHUX PEaAKIU»,
«XHUMHMYECKOE  pPABHOBECHE», «TUAPOIU3  COJEH», «OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKIu», «IIEKTPOIU3», «XUMUYECKUE CBOMCTBA U CIOCOOBI MOJYyYEHHS] OCHOBHBIX KJIACCOB
HEOPraHWYECKUX M OPraHUYeCKHX BELIECTB», «IEHETHYecKas CBs3b MEXKIy KiaccaMu
HEOPTraHWYECKUX ¢ OpPraHWYECKUX BemecTBy». OnpeneneHHble TPYIHOCTH BO3HUKAIOT ¥
IIKOJILHUKOB TaKKe TMPH PEIIeHHH PaCUeTHBIX 3a7]a4, 0COOCHHO BBICOKOTO YPOBHSI CIIOKHOCTH.
Ilens Kypca:
1. IlonroroBka yvamuxcs k cnade EI'D nmo xumun.
2. @opMupoBaHue 0a30BBIX yMEHUH, HEOOXOIUMBIX NJIsi MPOJOHKEHHUS 00pa3oBaHUS U
npodecCuOHaNBHOM NeSTeNbHOCTH.
3aoauu kypca:
1. TloBTOpPUTH, CHCTEMaTU3UPOBATh U OOOOIIUTH OCHOBHBIE TEOPETUUYECKHE BOIPOCHI
Kypca XUMHH.
2. Pa3Buth yMeHUs BBIACNATH IJ1aBHOE, YCTAHABIMBATH NMPUUYMHHO-CIIEJICTBEHHbBIE CBS3H,
B3aUMOCBSI3M COCTaBa, CTPOCHUS U CBOMCTB BEIIIECTB.
3. ChopmupoBaTh yMEHHUS TPAKTUUESCKH IPUMEHSTH IMOTYYCHHBIE 3HAHUSI.
4. CdopmupoBaTh yMmeHHS pabOTaTh € pa3IWYHBIMH THIAMH TECTOBBIX 3a/IaHHM,
3aMoIHATH OJaHKU OTBETOB, IJIAHUPOBATH BPeMsi paOOTHI HAJl pa3TUYHBIMU YaCTIMHU IK3aMEHA.
B pezynbmame npoxoosicoenuss npoepammsl 91eKMUEHO20 Kypca:
Yuawueca oonscnut
3uams / Illonumamy:
Basicnenimue xumuueckue nonamua:

- BBIIBJISTH XapakTEpPHBIC MPU3HAKA TOHSATHHA: BEIIECTBO, XMUMHYECKHUW DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHbIE ATOMHBIE W MOJEKYJSPHBIE MacChl, MOH, HM30TOIIbI, XMMHYECKas
CBSI3b, DJIEKTPOOTPHUIIATEIILHOCTh, BaJEHTHOCTh, CTENEHb OKHCJICHHS, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, BeIIeCTBA MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHHUsS, PacTBOPHI,
3JIEKTPOJIUTHI U HEDJIEKTPOJIUTHI- BBISIBIATh B3aWMMOCBSI3U MOHSTHM, UCIOJIB30BAaTh Ba)KHEHIIINE
XUMHUYECKHE MOHATHS ISl OOBSICHEHHSI OT/ACTBHBIX (PAKTOB U SBIICHUH;

- IPUHA/JIEKHOCTD BEIIECTB K PA3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCAUHEHUN;

- TOMOJIOTH, U30MEPHI;

- XUMHAYECKHE PEAKIIMU B OPraHU4YECKON XUMHUH.




OcHogHble 3aKOHbL U MEOPUU XUMUU:

- MPUMEHSTh OCHOBHBIE TMOJOXKEHHUS XUMHUUYECKHX TEOpUi (CTPOEHHUSI aToMa, XUMHYECKOU
CBSI3U, DJIEKTPOJIUTUYECKOW JMCCOLUMALNU, KUCIOT M OCHOBAaHUW, CTPOCHUS OPTraHMYECKHUX
COCIMHEHUH, XUMUYECKOW KUHETUKHU ) [Tl aHAJIM3a CTPOCHUS U CBOMCTB BEIIECTB;

- noHuMath cmbica Ilepuoguueckoro 3akona J[.M. MenneneeBa u HMCHOIB30BaTh €ro JJis
KaueCTBEHHOI'O0 aHain3a M OOOCHOBAaHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB,
CBOMCTB XMMUYECKHUX JIEMEHTOB M UX COETMHEHUI.

Baoicneiimue eewgecmea u mamepuanoi:

- KiIaccu(uUUpPOBaTh HEOPraHMYECKWE U OPraHMYECKHE BEIIECTBA IO BCEM H3BECTHBIM
KJIacCU(UKAMOHHBIM IPU3HAKAM;

- OOBACHATH OOYCIIOBJICHHOCTh IPAKTUYECKOI'O IPUMEHEHHUS BELIECTB HUX COCTaBOM,
CTPOEHUEM U CBOMCTBAMU;

- XapaKTepU30BaATh PAKTUYECKOE 3HAUEHHUE TAHHOIO BEILIECTBA;

- 00BSCHATH 001IHE CITOCOOBI ¥ MPUHIIMITBI TOJTYYSHUSI HanboJiee BaKHBIX BEILIECTB.

Yuems:

Ha3zvigamv  usyuennvle egeuwjecmea nO  MPUGUATBLHOU  ULU  MEHCOYHAPOOHOI
HoMeHKamype.

Onpeodenamuv/Knaccugpuyuposams:

- BAJICHTHOCTb, CTENIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsJibl HOHOB;

- BUJI XUMHUUYECKHUX CBSI3€H B COCAMHEHUSAX M THI KPUCTALTUYECKON PEIIECTKH;

- IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ;

- XapaxkTep Cpellbl BOJHBIX PACTBOPOB BEIIECTB;

- OKHMCJIUTEIb U BOCCTAHOBUTEb;

- TPUHAIICKHOCTh BEIIECTB K pa3JIMYHBIM KJIacCaM HEOPraHWYECKUX W OPTraHMYeCKHUX
COCJIMHEHU;

- TOMOJIOTH U U30MEPHI;

- XUMUYECKHE PEaKIMH B HEOPTaHUYECKOW M OpPraHWYecKol XWMUHU (TI0 BCEM H3BECTHBIM
KJIaCCU(PUKALMOHHBIM IPU3HAKAM).

Xapaxmepu3zoeambp:

- S, p u d-3memMeHTsI 110 X noJiokeHuto B [lepuoanueckoii cucteme /.M. Menneneesa;

- 001IMe XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB;

- 00IIIMe XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTUHEHUU, CBONCTBA
OT/IENIbHBIX MPEJICTAaBUTENEH 3THX KIIACCOB;

- CTPOCHHUE ¥ XUMHYECKUE CBOMCTBA M3YUCHHBIX OPTaHUYECKUX COCTUHECHHI.

Oobvacuamep:

- 3aBUCUMOCTb CBOMCTB XUMHUYECKHUX JIEMEHTOB M UX COSAMHEHUMN OT MOJIOKEHUSI DJIEMEHTA B
ITepuoanueckoit cucreme .M. Menaeneesa;

- IPUPOAY XUMHUUYECKOH CBSI3U (MOHHOM, KOBAaJEHTHOM, METANINYECKOM, BOJAOPOTHOMN);

- 3aBUCUMOCTb CBOWCTB HEOPTraHMYECKUX M OPraHMYECKHMX BEIIECTB OT HUX COCTaBa U
CTPOCHHS,;

- CYIIHOCTh M3YYE€HHBIX BHJIOB XMMHUYECKUX PEAKUUU (PIEKTPOJIUTUUECKOW AMCCOLMALINH,
MOHHOTO OOMEHA, OKUCITUTEIFHO-BOCCTAHOBUTEILHBIX ) M COCTABIISITh UX YPaBHEHUS,

- BIMSHUE DPAa3INYHBIX ()aKTOPOB HAa CKOPOCTh XHMHYECKON pEaKIMH M Ha CMEIICHHE
XUMHUYECKOTO PAaBHOBECHSI.

Pewams 3a0auu na:

- BBIYHMCJICHHE MacChl PAacCTBOPEHHOTO BEIIECTBA, COIEPIKAIErocs B OMPENEIECHHON Macce
pacTBOpa ¢ U3BECTHOM MacCOBOM 0JIEH;

- pacueThl: 0ObEMHBIX OTHOIICHUN T'a30B MPU XUMUYECKUX PEaKIUsX;

- pacdeThl: MacChl BEUIECTBA WJIK 00beMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIUIECTBA, MAcCe
WK 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEILIECTB;

- pacyeTsl: TEIIoBOro 3 eKTa peaKium;



- pacyeTbl: Macchl (0O0ObEeMa, KOJWYECTBA BEIIECTBA) NMPOJAYKTa PEAKIMU, €CIH OJHO W3
BEIIIECTB JIAaHO B BHJIC PACTBOPA C OMPEACIECHHOM MAaCCOBOU J0JICH pAaCTBOPEHHOTO BEIIIECTRA;

- HaXO0XJACHHE MOJIEKYJISIPHOM ()OpMYJIbI BELIECTBA;

- pacyeThl: MacCOBOW WM OOBEMHOW JONHM BHIXOAA MPOAYKTAa PEAKIHUA OT TEOPETUYCCKU
BO3MO>KHOT'O;

- pacyeThl: MacCOBOM J0JIM (MAcCChl) XUMUYECKOT'O COCAMHEHUS B CMECH;

- COCTaBJICHUE IIETMIOYEK T'€HETUYECKOW CBA3M XUMHUYECKHX COCIUWHEHUH (HeopraHuyeckas
XUMHA U OpraHnvCCKas XI/IMI/ISI).

2. Ilnanumpyemble BOCIIMTATe/IbHbIE Pe3yJIbTAThI
[Inanupyemble pe3yabTaTbl BOCHMTAHUS HALENEHbl HA IEPCIEKTUBY Ppa3BUTUS U
CTaHOBJICHUS JIMYHOCTU oOOywaromerocsi. Pe3ynbTarel JOCTHIKEHHS LENH, pPEUICHUs 3ajad
BOCIIUTaHMsI JaHbl B (POpME 1IETIEBBIX OPUEHTHPOB.

HanpagJienus XapaKTepUCTHKH (IIOKA3aTe1H)

['paxxnanckoe OCo3HaHHO BBIPAKAIOMIUK CBOIO POCCHHCKYIO TPaKAAHCKYIO HICHTHYHOCTH B
MOJMUKYJIbTYPHOM M MHOTOKOH()ECCHOHAJIILHOM  POCCHICKOM  OOIIECTBE,
COBPEMEHHOM MHPOBOM COOOIIECTBE.

OcCO3HaHHO M JEATENbHO BBIPAXKAOIIUN HENpUsATUE JII000H IHCKpPUMUHAIUM B
o0IIecTBE MO COIMANBHBIM, HAMOHAIBHBIM, PAaCOBBIM, PEIUTHO3HBIM IPH3HAKAM,
IIPOSIBJICHUM  DKCTPEMM3Ma, TEPpOpU3Ma, KOPPYILMH, aAHTUIOCYAAapCTBEHHOU

JESATEIIBHOCTH.
OO6mamamuii  ONBITOM TPAXKIAHCKOW COLMAIBHO 3HAYUMOW  JIESITEIbHOCTH
(LIKOJIBHOM CaMOYIIPaBJICHUH, J00POBOJILUECTBE, DKOJIOTHUYECKUX,
MPUPOJOOXPAHHBIX, BOCHHO-NATPUOTHUECKUX M JIp. OOBEIUHEHMSX, aKIUsiX,
IpOrpamMmax).

[TarpuoTnueckoe Belpaxatromuii CBOKO  OTHOKYJBTYPHYIO HWACHTUYHOCTH, JIEMOHCTPHUPYIOIIHH

MIPUBEP)KEHHOCTh K POJHOM KyJIbType Ha OCHOBE JIOOBH K CBOEMY HAapoJy, 3HAHUS
€ro UCTOPHUH U KYJIBTYPBI.

[TposBisiomuii  yBa’keHHE K COOTEUECTBEHHUKAM, MPOKUBAIOIIMM 3a pyOexoMm,
MOAJNECPKUBAOIIMKM WX IIpaBa, 3allUTy MX HHTEPECOB B  COXPAaHECHHUH
00IIepOCCUICKON KYJIbTYPHON HIEHTUYHOCTH.

yxoBHO- [IposiBnsromniA  NPUBEPKEHHOCTh  TPAJULMOHHBIM  JYXOBHO-HPAaBCTBEHHBIM

HPABCTBEHHOE LIEHHOCTSIM, KyJlbType HapoJoB Poccum (¢ y4eToM MHPOBO33PEHYECKOTO,
HaIOHAJILHOTO, PETUTHO3HOTO CaMOOIIPEICIICHUS CEMbH, JIMYHOTO
CaMOOINPEEIICHHUS).

JIeCTBYIOIMI W OILIEHUWBAIOIIWM CBOE TOBEICHUE M TMOCTYIKH, IOBEACHUE U
MOCTYIIKM JPYIUX JIOAEH € TO3UIUN TPAAUIMOHHBIX POCCUUCKUX JIYXOBHO-
HPaBCTBEHHBIX, COLIMOKYJIBTYPHBIX IIEHHOCTEM W HOPM C YYETOM OCO3HAHHS
MOCJIEACTBUI NTOCTYIIKOB.

Co3HaonmMid W JI€SITENBHO BBIPAXKAIOIMIMK MOHUMAHUE I[EHHOCTU  KaXIoi

YeJI0OBEYECKOM JIUYHOCTH, CBOGOI[BI MHPOBO33PCHUYCCKOTO BLI60pa,
caMoonpeacCiICHUs, OTHOIICHWA K PCIUTHUu U peHHFHOSHOﬁ IMPUHAIIC)KHOCTH
YCJIOBCKA.

DcTeTndecKoe 3HaIOH.IHﬁ u YBa)KaIOH_II/Iﬁ XYOOKECTBCHHOC TBOPUYCCTBO CBOCIO HapoJad, APYIrux

HapOJ0B, TOHUMAIOIINN €T0 3HAYEHUE B KYJIbTYpE.

Kputnueckun  oneHuBaomuid W JEATEIBHO  NPOSABISIIOUIMNA  [MOHUMaHUE
SMOILIMOHAIBHOTO BO3/IEHCTBUS HCKYCCTBA, €r0 BIUSHUS Ha AYLIEBHOE COCTOSHHUE U
MOBEJICHUE JIIOJICH.

Co3Haonmi U AeSITeIbHO MPOSBIAIONIMNA MOHUMAHUE XYJ0KECTBEHHON KYJIbTYPhI
KaK Cpe/cTBa KOMMYHHKAIIMM W CAaMOBBIPAKEHHS B COBPEMEHHOM OOIIEeCTBe,




3HA4YCHHE HPABCTBEHHBIX HOPM, LIECHHOCTEH, TPAAULIUNA B HCKYCCTBE.

dusnueckoe

[TonnMmaromuii ¥ BBIpaXKarOIUKM B NMPAKTUYECKOW IEATENbHOCTH LIEHHOCTH JKU3HH,
3JI0POBbsSI U OE30MACHOCTH, 3HAYCHHUE JTMYHBIX YCHIINI B COXPAaHEHUHU U YKPETUICHHH
CBOETO 310POBbsI, 310POBbs JPYTHUX JIIOICH.

PazBuBaronuii cBOM CIOCOOHOCTH aJaNTHPOBATHCA K CTPECCOBBIM CUTYaIUsIM B
o0lIeHuH, B  pa3HbIX  KOJUJIEKTUBAX, K  MEHSIOIIMMCS  COLMAJIbHBIM,
MH(GOPMALIMOHHBIM U TIPUPOJHBIM YCIOBHSM.

JIeMOHCTpUPYIOIIHIA HaBBIKU peduiekcun CBOETO ¢uznyeckoro U
IICUXOJIOTMYECKOI0 COCTOSIHUS, COCTOSIHMSI OKPY’KAIOLIUX JIIOJEH C TOYKH 3pPEHMUS
0€30I1aCHOCTH, CO3HATEJILHOTO YNPAaBJIEHUS CBOMM SMOLIMOHAIBHBIM COCTOSHUEM,
TOTOBHOCTh U YMEHHUSI OKa3bIBaTh MIEPBYI0 NOMOIIb CEOE U IPYTHM JIIOISIM.

TpynoBoe

YBaxaromuii Tpya, pe3ynbTarhl TpyAa, TPYJIOBYIO COOCTBEHHOCTh, MaTepHallbHbIE
pecypcel W CpeACTBa CBOM WM JAPYTUX JIIOJACH, TPYAOBBIE U MpodeccroHalbHbIC
JOCTUKEHHSI CBOUX 3€MJISIKOB, X COIMAIbHO 3HAUYUMBII BKJIaJ B Pa3BUTUE CBOETO
MIOCENIEHUs, Kpast, CTPAHBbI.

[IposBnstomuii copMUPOBaHHBIE HABBIKUA TPYAOIIOOHS, TOTOBHOCTh K YECTHOMY
Tpyny.

YyacTByrOmuil NPAaKTHUECKH B COIUAIBHO 3HAYMMOW TPYIOBOU IESATENBbHOCTH
pa3HOro BHJ@ B CEMbE, IIKOJIE, CBOEH MECTHOCTHU, B TOM YHCIE OIUIAYUBAEMOM
TpyJde B KaHHUKYJSAPHBbIE MEPHUOIBI, C YyUYETOM COOJIIOJICHUS HOPM TPYIOBOTO
3aKOHOJATEIbCTBA.

DKOJIOTHYECKOE

Bolpaxkatomuii. 4 AEMOHCTPUPYIOIIUMN  CPOPMHUPOBAHHOCTb  IKOJIOTMYECKOU
KyJIbTYypbl HA OCHOBE MOHUMAaHHUS BIMSHUS COLUATBHO-IKOHOMUYECKUX MTPOLECCOB
Ha OKPY>KAIOILYI0 IPUPOJIHYIO CPELY.

[IpumeHnstrommii 3HaHUS COLMAIBHBIX U €CTECTBEHHBIX HAYK JUIsSl PELICHUS 3a1a4 110
OXpaHe OKPY’KAOLIEH CPEIbI.

Belpakarolmuil  1eATeNbHOE HENPUATHE NEHCTBUM, NPUHOCAIIMX BpEN INPUPOE,
OKpY>KarollIeu cpelie.

ITo3naBatensrHOE

JlesiTenpHO BBIPAKAIOLMI ITO3HABATENIbHBIE MHTEPECHl B Pa3HBIX NPEAMETHBIX
00JIaCTSAX C YYETOM CBOMX CITOCOOHOCTEH, TOCTHKEHUH.

Ob6nanaromuii npeAcTaBlIeHueM O HayyHOU KapTUHE MUpaA C yUYETOM COBPEMEHHBIX
JOCTUKEHUM HAayKW U TEXHUKH, JOCTOBEPHOM HaydyHON HH(POpMAIUH, OTKPBITUIX
MHPOBOU U OTEUECTBEHHOW HAYKHU.

Bripaxatromuit HAaBBIKH apryMEHTHPOBAaHHOMN KPUTHUKHU AHTUHAYYHBIX
IIPEICTaBICHUM, A, KOHIEMNIHMI, HABBIKM KPUTHYECKOTO MBIIIICHUS.

Pazpen II. COAEP) KAHUE J3JIEKTUBHOI'O KYPCA
«Iloaroroeka k EI'D mo xumun»
(Xumus. 11 kaacc)

CTpyKTypa KOHTPOJIBbHO-U3MepHUTeAbHbIX MaTepuanoB EI'D mo xumun (1 yac).
Crneunduxauus EI'D no xumun 2024 r. [lnan sk3ameHannonHoi padotel EI'D mo xumun
2024 r. (ITPUJIOKXEHMUE x cneundukamnun). Kogudukarop 31eMeHTOB COAEPKAHUS 10 XUMUHU
st coctaBinenuss KMMos EI'D 2024 r. KoHTponbHO-U3MepUTENbHBIE MaTepuaibl M0 XUMUU
2023 r. (aHaMTU3 TUMTUYHBIX OIIHUOOK).

Tema 1. TeopeTnueckue ocHOBbI XuMuUHU. O0as xumus (8 yacos)

1.1. Xumuueckuii snemenm
CoBpeMeHHBIE TPEJCTABICHUS O CTpoeHUH aroma. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK

aTOMOB

9JICMCHTOB MEPBLIX YCTBIPEX MIEPHUOJOB: S-, P- U d-sneMeHTEI. QHCKTpOHHaH

KoH(uryparus aroma. OCHOBHOE U BO30YKICHHOE COCTOSIHHE aTOMOB.

Ilepponnueckuil 3aKOH U IEPUOJUYECKas cUCTeMa XUMHUYecKux 3iieMeHToB J[.M. MeHneneesa.
Paguycel aromMoB, HMX NEpPUOAUYECKHE H3MEHEHMS B CHUCTEME XUMHUYECKHUX DJIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHUSI XMMHUYECKHUX CBOMCTB 3JIEMEHTOB U MX COEIUHEHMH IO Meprojaam
u rpynnaMm. [lonarre o painoakTUBHOCTH.



1.2. Xumuueckas ceéa3v u cmpoeHue geuiecmea

KoBaneHTtHas Xumuyeckas CBsI3b, €€ Ppa3HOBUJIHOCTU (MOJIsSIpHAss M HEMOJSpHas),
MEXaHHU3Mbl 00pa3oBaHUs. XapaKTEPUCTUKU KOBAJICHTHOW CBs3U (AJIMHA U DHEPrHsl CBS3H).
Nonnas cBsa3b. Metaiunueckas cBsi3b. BoopoaHas cBs3b.

DNIEKTPOOTPpULIATENbHOCTh. (CTENEHb OKUCIEHUS M BAJIEHTHOCTh XHUMHYECKUX 3JIEMEHTOB.
BemecTBa MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aBUCUMOCTh CBOMCTB BEILECTB OT
0COOCHHOCTEH MX KPUCTAJUIMYECKOM pelIeTKH.

1.3. Xumuueckue peaxkyuu

1.3.1. Xumuueckasn kunemuxa

Knaccugpukanuss xumuueckux peakuuid. TeroBoil 3¢p¢exkT XUMHUYECKOH peakivH.
Tepmoxumuueckue ypaBHeHus1. CKOPOCTh peakliy, €€ 3aBUCUMOCTb OT Pa3INuHbIX (haKTOPOB.

OO6patumMbie U HEOOpaTUMBIE XUMUYECKHE peakui. XUMHUECKoe paBHOBecue. CMmeleHne
XUMHUYECKOT0 PABHOBECHUS IMOJ1 JICHCTBHEM pa3INuHbIX (PaKTOPOB.

1.3.2. Teopus snexmpoarumuyeckot ouccoyuayuu

DJIEKTPONUTUYECKAsT JUCCOLMAIMS AJIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHBIE U
ci1a0bIe AMEKTPONIUTHI. Peakiiy nHoHHOTo 0OMEHa.

XapakTepHble XHUMHUYECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM(pOTEpPHBIX, KHUCIOTHBIX.
XapakTepHble XHMUYECKHE CBOWCTBA OCHOBAaHMHA M aM(OTEPHBIX TUAPOKCHIIOB. XapaKTEpHBIC
XUMUYECKHE CBOMCTBA KHCIIOT. XapaKTEPUCTHUKA OCHOBHBIX KJACCOB HEOPraHWYECKUX
COCIMHEHUH C MO3UIIUU TEOPUU IIEKTPOIUTHYECKOM nuccouuanuu (TI/).

XapakTepHble XMMUYECKHUE CBOMCTBA COJIEH: CPEIHUX, KHCIIBIX, OCHOBHBIX; KOMILIEKCHBIX
(Ha mpuMmepe COeIMHEHUH alIOMUHUS W LUHKA). ['maponus cosei. Cpena BOJHBIX
pacTBOpOB: KHCIas, HeWTpanbHas, IenouyHas. Bomopoansiii mokaszarens (pH). Muaukatopsl.
Omnpenenenue xapakrepa cpeibl BOJHBIX PACTBOPOB BEILECTB.

1.3.3. OxkucaumenbHo-80CCMAanO8UMENbHbBLE PEaAKYUU.

Peakuuu okucIUTENbHO-BOCCTAHOBUTENbHBIE, UX Kiaccudukanus Koppos3us meTtamioB u
CHoCOOBI 3aIIUTHl OT HeC. DJIEKTPOJU3 PACIUIaBOB U PAcTBOPOB (COJeH, Ienodei, KHUCIOT).
Peakuuu, noareep:k1arolie B3aMMOCBS3b Pa3IMYHBIX KJIACCOB HEOPIaHUYECKUX COEAMHEHUN.

1.4. Pewenue mpenuposounvix 3aoau no meme: «Teopemuueckue 0CHOBbL Xumuu.
Oowan xumuny» » (no mamepuanam KUMoe EI'J)

Brruncnenue maccsl pacCTBOPEHHOI'O BEILIECTBA, COJAEPIKAIIETOCS B ONPEIECICHHON Macce
pacTBopa C H3BECTHOM MaccoBOW joJield. PacueTel: OOBEMHBIX OTHONICHHH Ta30B NIpH
XUMHYECKHX peakiusax. Pacdersl: TeruoBoro 3¢ dexrta peakmuu. Pacdersl: MaccoBoW nomu
(Macchl) XMMHYECKOTO COEIMHEHUSI B CMECH.

Hanucanne ypaBHEHUM OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX PpPEAKIUN, paccTaHOBKA
KO3 (UIIMEHTOB METO/I0M 3JIEKTPOHHOTO OaaHca.

Tema 2. Heoprannueckas xumus (10 yacosn)

2.1. Xapaxkmepucmuxka mMemaios 21aéHblX NOOZPYNN U UX COCOUHEHUTL

OOmass xapakTepucTHKa MeTauioB TaBHbIX mnoarpymnm [-III rpymm B cBs3u ¢ ux
MOJIOKEHUEM B TEPUOAMYECKOW cHCTEME XuMmHUYeckux »siemeHToB J[[.M. MennaeneeBa u
0COOEHHOCTH CTPOEHHS UX aTOMOB.

XapakTepHble XMMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB M COCAWHEHHH METAIIOB -
HIEJIOYHBIX, IETIOYHO3EMENbHBIX, ATFOMUHUA.

2.2. Xapaxkmepucmuxa nememainiog 2i1agHulxX NOOZPYNN U uxX cOeOUHEeHUl

OOmast xapakTepUCTHKAa HEMETaJUIoB TiaBHbIX moiarpynm IV-VII rpynm B cBsi3u ¢ ux
MOJOKEHUEM B TNEPUOAMYECKOM cucTeMe Xumudeckux i3nemeHToB J[.M. Menneneesa u
0COOEHHOCTSIMH CTPOCHHS UX ATOMOB.

XapakTepHble XMMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB M COCAUHEHHN HEMETAIIOB -
BOJIOpPO/1a, TAJIOTEHOB, KUCIIOPO/1a, CEpPhI, a30Ta, ¢ochopa, yriepoaa, KpeMHUSI.

2.3. Xapaxkmepucmuxa nepexooHbiX 3J1eMEHMO8 U UX COCOUHEHU



XapakTepucThKa NEPEXOJHBIX JJIEMEHTOB — MEIW, LMHKA, XpoMma, JKeje3a IO HuX
IIOJIOKEHUIO B IEPUOAUYECKOM cucTeMe XuMmuueckux oaiemeHtoB JI.MI. MengeneeBa u
OCOOEHHOCTSIM CTPOCHHSI UX aTOMOB.

XapakTepHble XUMHUUYECKHME CBOMCTBA IPOCTHIX BEIIECTB M COEAUHEHHI NEPEXOJIHBIX
METaJUIOB — MEM, LINHKA, XpOMa, JKeJe3a.

2.4. Pewenue mpenupogounsvix 3aoau no meme: «Heopzanuueckaa xumua» (no
mamepuananm KHMoe EI'3)

Pacuers: macchl (00beMa, KOJIMYECTBAa BEIECTBA) MPOAYKTa pPEAKLWH, €CJIM OIHO W3
BEILECTB JJaHO B BUJIE PACTBOpA C ONPEIECICHHOM MacCCOBOM J0JIel PACTBOPEHHOIO BEILIECTBA.

Pacuersl: MaccoBoil mnM OOBEMHOM J10JIM BBIXOJA HMPOJYKTa PEAKLMH OT TEOPETUUYECKU
BO3MOXKHOro. PacueTsl: MaccoBoil [onu (Macchl) XHMHUYECKOTO COEIMHEHHS B CMECH.
Ornpenenenne pH cpenbl pacTBOpoM coJieit.

['eneTnyeckass CBSI3b MEXAY OCHOBHBIMM KJIACCAMHU HEOPIaHUMYECKUX COEIUHEHUM.
KauecTBeHHbIE peakIi Ha HEOPraHUYECKUE BEIIECTBA U MOHBI.

Tema 3. Oprannyeckas xumus (10 yacon)

3.1. Yenesooopoowt

Teopuss cTpoeHMsT OpraHMYEeCKMX coeauHeHuild. M3omepuss — CTpyKTypHas U
MIPOCTPaHCTBEHHAA. [ OMOJIOTH ¥ TOMOJIOTUYECKUI PSI.

Tunsl cBsi3ell B MOJIEKyJIaX OpraHMYecKuX BemlecTB. ['uOpuansamus aTOMHBIX opOuTaseit
yraepona. Pagukan. @ynknuoHansHas rpynmna. Kimaccugukanyst 1 HOMEHKIIaTypa OpraHHuecKuX
COEIMHEHUI.

XapakTepHble XUMHUYECKHE CBOICTBA YIJIEBOAOPOJOB: aJKaHOB, LIMKJIOAIKAHOB, AJIKEHOB,
JTUEHOB, anKWHOB. [IpUpoaHBIE HMCTOYHUKH YTIIEBOAOPOJOB, HMX MepepaboTka. MexaHHU3MbI
peaKkuui NpUCOECIUMHEHUs B opraHudeckod xmmuu. [Ipasmiio B.B. MapkoBHuKOBa, IpaBHiIO
3aitneBa A.M.

XapakTepHble XMMUUYECKHE CBOMCTBA apOMAaTUYECKUX YTJIEBOJOPOIOB: O€H301a U TOIYOJIa.
MexaHu3MBbl peakiuil 31eKTpoGUIBHOTO 3aMELIEHHUS B OPTaHUYECKUX PEaKIIHIX.

BricokomonekysipHble COeAMHEHMs. Peakuuu MoauMMepu3alvd M MOJUKOHACHCAIUH.
[Tonumepsl. [lmactmaccsl, BOJTOKHA, Kay4yKH.

3.2. Kucnopoocooepicawue opzanuueckue coeOuHeHus

XapakTepHble XHMHUYECKHE CBOMCTBA MPEAEIHBHBIX OJHOATOMHBIX M MHOIOaTOMHBIX
CHUPTOB, QeHosa. XapaKTepHble XUMHUUECKHUE CBOMCTBA albJErHI0B, MPEAEIbHBIX KapOOHOBBIX
KHCJIOT, CJIOXHBIX 3(HUpoB. buosorndyeckn Ba)kHbIE BELIECTBA: YTJIEBOJAbI (MOHOCAXapHJbI,
JUcaxapuibl, noivcaxapuibl). Peakuuu, moaTBep)karolive B3aMMOCBA3b YIJIEBOAOPOJOB U
KHCJIOPOJICOIEPKALUX OPraHUYECKUX COCIUHEHHMN.

Opranudeckne COEIMHEHUS, COJAEpXKAIIUE HECKOJIbKO (PyHKIMOHAIBbHBIX. OCOOEHHOCTH
XUMHYECKHX CBOMCTB.

4.3. Azomcoodeprucawjue oOpzanuyecKue CcOCOUHEHUA U OUONOCUYECKU  B8AMCHDBLE
op2anuuecKue éeuwiecmea

XapakTepHblE XHMHMYECKHE CBOMCTBA a30TCOJAEPXKAIIMX OPTraHWYECKHX COEIMHECHHI:
aMMHOB M aMMHOKHUCIOT. buonmormuecku BakKHbIE BEILECTBA: XHUPBI, OENKH, HYKJICHHOBBIE
KHUCIIOTHL. ['opMOHBIL. PepmenThI. MeTamiopraHuueckue COeIMHEHMS.

4.4. Pewienue npaxkmuyeckux 3a0ayu no meme: «Opeanuyeckana Xxumusn» (no
mamepuananm KHMoe EI'3)

Haxoxnenne MonekyssspHOM  (opMyibl  BemiecTBa. ['eHeTHueckass CBSI3b  MEXIY
HEOpPraHMYeCKUMH M OpraHMYeCKMMHM BellecTBamH. ['eHeTudeckas CBsI3b MEX]Y OCHOBHBIMHU
KJlJacCaMM HEOpPraHWYECKUX BellecTB. KadecTBEHHbIE pPEAKIUMM Ha HEKOTOpBIE KJacChl
OpPraHMYECKUX COCAMHEHUN (aJKEHbI, alKaHbl, CIUPTHI, aJbACTUIbl, KapOOHOBHIE KHCIOTHI,
yriaeBoabl, 0enkn). UneHTudukanus opraHmueckiux COeAMHEHHH.

Tema 5. O60011eHHe M MOBTOpPeHHE MaTepuaia Kypca Xumum (4 yaca)



OcCHOBHBIE TOHATUA W 3akoHbl xuMuH. llepuommueckuit 3akoH J[.M.MengeneeBa u ero
busnueckuii cmbicia. Teopus cTpoeHus: opranrnueckux Bemiects A.M. ByTinepoBa u 0coOeHHOCTH
OpraHUYECKUX coeMuHEeHUM. OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIMYA B HEOPTAHUYECKON U
OpI‘aHI/I‘IeCKOf/'I XUMHUU. FGHGTI/I‘-IGCKaSI CBs3b MG)KI[y HeOpFaHI/I‘IeCKI/IMI/I nu OpFaHI/I‘-IeCKI/IMI/I

COEIMHEHUSMU. DKCIIEPUMEHTAIbHbIE OCHOBBI OPraHMYECKON 1 HEOPraHUYECKOU XUMHUH.

Pabora ¢ koHTposIbHO-U3MeEpUTENbHBIMU MaTepuaiamu EI'D no xumuu.

Hmoeoesuviii koumpons 6 popme EID.

Yueono - memoouueckoe obecneuenue npocpammol
Jlumepamypa ona yuumensn
1. O0s3aTeNbHBIM MUHUMYM COACPKaHUS IMOJTHOTO 00IIero o0pa3oBaHus M0 XUMUHU (IIpHUKa3
Muno6pazoBanust Nel1236 ot 19.05.98r.)
2. IIporpamma kypca xumun 1151 8 — 11 kitaccoB 001eo0pa3zoBaTeNbHBIX YUPESKICHUH (aBTOP
0O.C. I'abpuensn). [Iporpammer «Xumus» M. «/Ipoda», 2008
3. T'apa H. H., I'a6pycesa H. 1. CoopHuK 3a7a4 y1si MPOBEIECHUS YCTHOTO 3K3aMeHa 10 XUMUU
3a Kypc cpenHeit mkonsl. 11 kmacc. -2-e usg., crepeotun.- M.: Ipoda, 2000. -64 c.
4. Kuszesa T. I1. TeopeTnueckue 0CHOBBI HIKOJIBHOTO Kypca XUMUM (METOAMYECKOE ITOco0ue).
Beinyck 1. benropon, 2019
5. Ymxkanosa B. H., Monamuc H. B. Xumusi: koHKypcHBIE 3aaHus 1 0TBETHI: [locobue s
nocrynarmnmx B By3sl. — M.: [IpocBemenue, 2000.- 224 c. ui.
Jluteparypa qist yqauiuxcs.

1. T'ompadap6 . JI. U ap. Xumust. 3agaunuk. 8-11 ki1.: Yue6. [Tocodue ais o61eoopa3oBar.
VYueb. 3aBenenuii. -3-¢ usn., crepeorur.- M.: JIpoda, 2001.- 272 c.: u.
2. Jlupun P.A., Monouko B.A. Xumus ans abutypuentoB. OT cpegHel MKOIbI K By3y. M,
Xumus, 1993r.
3. Xumus. [TocoOue — peneTutop Juist MOCTynarouux B By3bl// 8-¢ u3a. — Poctos v/ /1.: u3a-Bo
«®Denukcy, 2003.- 768 c.
4. Xomuenko N.I". COopHUK 3a7a4 U yIpaKHEHUH 110 XUMMHU 17151 cpeiHelt mkoubl. M., HoBas
Boina, 1996r.
5. Xomuenko ['.I1., Xomuenko W.I'. COopHUK 33124 110 XUMUU ISl TOCTYMAIOIIUX B BY3bL.M.,
Hosas Boina, 1996r.

Y4eOHO-TeMaTHYECKNH NJIAH

Ne HanmenoBanue Kon- B ToM yncne
/I pasziesioB u TEM BO | IIpaxtuuec ®opmbl paboThI
4acoB Kie
3aHATHUS
1 | CtpykTypa KOHTPOJIBHO- 1 - Jlexuus
W3MEPUTENBHBIX MaTEPUAIOB
EI'D no xumun
2 | Teopernyeckune OCHOBBI XUMHUHU.| 8 4 Pa30op TectoB u 3anau EI'D, coctaBnenue
OO0mast XuMus AJITOPUTMOB pEIICHHUS.
3 | Heopranuueckas xumus. 10 6 Pa36op tectoB u 3anau EI'D, coctaBnenue
AITOPUTMOB PETICHHS.
4 | Opranuyeckasi XuMusl. 10 ) Pa30op TectoB u 3amau EI'D, coctaBnenue
AJITOPUTMOB pEIIEHHUS.
5 | O6o01eHre 1 TOBTOPEHHE 5 5 Paz6op TectoB u 3agau EI'D, cocraBnenue
MaTepuaga Kypca XUMUHU AJITOPUTMOB pPEIICHHS.

Paznen III. TEMATHYECKOE IIVIAHUPOBAHUE
JuekTuBHbINA Kypc «Iloaroroska k EI'J no xumun», 11 kiacc

Tema 3apaTHA Kon- | Mara npoBenenus

BO




qaco IJ1aH dakr
B
1 | CtpykTypa KOHTPOIBHO-U3MEPHUTENBHBIX MaTeprasioB EI'D o xumun 1
Tema 1. Teoperuueckne ocHOBbI XuMuu. O01mas xumus. (8 4acon)
2 XUMUYECKUH DJIEMEHT U XUMHUECKasl CBS3b. 1
3 Pemienue 3amau nmo teme: «XUMUYECKUH BJEMEHT M XUMUYECKas 1
CBSI3bY.
4 XUMHYECKasi KWHETHKA. 1
5 Pemenue 3aa4 no teme: « XuMu4ecKasi KHHETHKAY. 1
6 Teopus 2JEKTPOIUTUYECKON AUCCOLMALINH. 1
7 Pemienne 3amau  mno Teme: «Teopus  3IEKTPOIUTHYECKOM 1
JIMCCOIMAIIAN.
8 OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUH. 1
9 Pemienne 3amau mo Tteme: «OKHUCIUTETHLHO-BOCCTAHOBUTENbHBIE | 1
PEAKIIUNY).
Tema 2. Heopranuueckasi xumus. (10 yacon)
10 XapakTepucTUKa METAJUIOB TJIABHBIX MOJITPYIII U UX COSTUHEHUH. 1
11 Pemenue 3anay no teme: «ll{enoynsie u men09YHO3eMeNbHbIE 1
AJIEMEHTBI U UX COCIMHEHUS, ATIOMUHHUI M €70 COSTMHEHUSD.
12 XapakTepucTUKa HEMETAIIJIOB IJIaBHBIX MOATPYIIN U UX COSTUHEHUI 1
(rajoreHsl, MOArpyIIia KUCJIOPOIa, BOAOPO).
13 Pewmenue 3amay 1o reme: «["asoreHen. 1
14 Pemenue 3agau no reme: «lloarpyrmma kuciopoaa, BOJIOPOI». 1
15 XapakTepucTUKa HEMETAIIJIOB TJIABHBIX MOATPYIII U UX COSTMHEHUN 1
(moarpyrtia a3ora, HOArpyIa yriiepoaa).
16 Pemenue 3amau no reme: «Iloarpynmna azoray. 1
17 Pemenne 3anay no teme: «Ilonrpynna yrieponay. 1
18 XapakTepucTUKa METAIOB TOOOYHBIX MOATPYIII U UX COCTMHEHUM. 1
19 Pemenue 3aau no teme: «XapakTepucTHKa METAJIIOB TOOOYHBIX 1
MOTPYII M UX COSAMHCHUI.
Tema 3. Oprannyeckas xumus. (10 yacosn)
20 Teopusi cTpoeHUs OpraHMuecKuX coequHeHuii. Mizomepust. 1
21 YrneBogopoasl — anuKaHbl, alKeHbI, IMKJIOANKaHbl, ajkuHbl, | 1
aJIKaJIMEHBI.
22 Pemenue 3amau no teme: «I[IpenenpHbie YrIeBOIOPOIBIY. 1
23 Pemenue 3amau o teme: «Hemnpeaenbabie yriaeBoa0pOabD». 1
24 ApoMaTndecKkue yriieBoA0pOIbl. 1
25 Kucnoponconepsxkaiiue opraHndeckue coeMHeHus (CpaBHUTeNnbHas | 1
XapaKTEPUCTUKA CITUPTOB, AJIbJIETHIOB  KAPOOHOBBIX KUCIIOT).
26 Pemienue 3anau. 1
27 Pemenue 3amau. 1
28 A3oTconepkaliie OpTraHWYecKue CcoeauHeHuss u Ouonormuecku | 1
Ba)KHBIE BEIIECTBA.




29

Penienue 3anau. 1

Tema 4. O0001mIeHNe U IOBTOPEHHUE MaTepraja Kypca xumum (4 yaca)

30 O06o001eHre MaTepHala 1Mo TeMe IKOJIBHOTo Kypea «O0Imas XuMus» 1
- peIICHHE CIIOKHBIX 3a/1a4, pa300p THIUYHBIX OIITHOOK.

31 O6oOmenne  Marepuana MO TeMe  IIKOJBHOTO  Kypca 1
«Heoprannveckass XuUMHs» - pEIICHHE CIOXHBIX 3alad, pa3dop
TUTTUYHBIX OIIHOOK.

32 O06o0menrne MaTepraia 1Mo TeMe MKOJILHOTO Kypca «Opranndeckas 1
XUMHS» - PEHICHUE CIIOXKHBIX 3371a4, pa300p TUITUYHBIX OIINOOK.

33 Hroroselii KOHTpOJIb B hopme EI'D. 1

34 3aueTHBIN ypOK 1




