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IHosicuuTeabHAA 3aNMCKa

PaGouass mporpamma kypca «TpynHble 3amaud Kypca XuUMUU»  pa3paboTaHa uis
obygaromuxcss 10 - 11 kmaccax B COOTBETCTBHM C  TpeboBaHusmu DenepanbHOTO
roCyIapCcTBEHHOr0 00pa30BaTeIbHOrO CTaHAapTa OCHOBHOTO o011ero oopa3zoBanus. [Iporpamma
Kypca BHEYpOUHOH JesrenbHOCTH «TpyaHble 3ajaud Kypca XMMHHM» COCTaBJI€Ha Ha OCHOBE
HOPMATUBHBIX JOKYMEHTOB:
- 3akoH P® «O6 obpazoBanuu B Poccuiickoit @enepamum» Ne 273 ot 29.12.2012 r.;
- Ilpukaz MunoOpnayku Poccum ot 17 nexabps 2010 roma Nel897 «OO6 yTBepkacHUU
(denepaabHOrO  rOCYIapCTBEHHOTO  00pa30BaTENBHOTO  CTaHAApTa OCHOBHOTO  OOIIEro
oOpaszoBaHus» (3aperucTpupoBaH B MuHnucrepctBe toctunuu Poccuiickorr ®denepanuu 1
despanst 2011 1. perucrpaunonnsiii N19644);
- YctaB MBOY «COI Ne um.M.MMepikyeBa c.bamyT;
- OOII COO MBOY «COILI Ne um.M.MMepxyesa c.bamyT;
- Pabouas mporpamma Bocriuranus (COO) MBOY «COIIl Ne um.M.MMepxkyeBa c.bamyTr Ha
2023-2024 y4ebHsrii rox;

PaGouass mporpamma OpUEHTHUPOBaHA Ha HCIOJb30BAHHE Y4EOHO-METOIUYECKOTO
komriekta (YMK) O.C. I'aOpuensina, KOTOPbIif COCTOUT U3:
Xumus. 8 — 11 kiaccel : Paboune nporpammel /coct. T.J1. ['amOyprieBa. — 3-€ u31., CTEPEOTHUTI. —
M. : [Ipoda, 2015. — 159.
O.C.I'abpuensu, I'.I'.JIsicoBa. Xumus 11 k. M., Ipoda, 2018
I'oproserko MLIO. Xumust. 11 xiacc: [oypourbie pazpadotku . —M. : BAKO, 2016.—432 c.
Tadpuersm O.C. Xvvmst. HacronbHast kavira yaversst. 11 xiacc: Merompdeckoe riocooue / O.C. Iabpuersss, VLT
OcmpoymoB. —3-e w311, iepepad. — M. : JIpoda, 2007.—350 c.
Henvicoa BI'. Xuvrrst. 11 ktace: noypousble rianb 1o yueoHuky O.C. I'abpuensHa/ aBr-coct. BI'. Jlenncosa. —
Borrorpay: Yavrens, 2009.— 121c.
Xumpst. 11 kace: oypounsle roians! 1o yueOHuKy O.C. ['abpuersina «Xumus. 11 kiiaco». B 2-x vactsix. M. :
Jpoda, 2002 / Cocr. C.B. boyaposa. —Barmrorpa;: Yaurens — ACT, 2003.—96 c.
Y4eOHUK pekoMeH10BaH MUHHMCTEpCTBOM 00pa3zoBaHus U Hayku PD u Bxoaut B (eaepaibHbIN
nepeyeHb yueOHUKoB Ha 2021-2022 y4yeOHblIii roa.

Onucanue Kypca

JanHplii Kypc npenHazHadeH ais ydamumxcss 10 - 11 xmaccoB o6mieo0pa3oBaTesbHON
CpeIHel IIKOJbI, TJe XUMUsS Ipenogaercs Ha 0a30BoM ypoBHe. Kypc opueHTHpOBaH B MEpBYIO
ouepesb Ha yJaluxcs, JanpHeiee o0ydeHne KOTOpbIX Oy/IeT CBA3aHO C M3YUYEHHEM MpeaMeTa
B BVY3ax um Tex, kro BbIOMpaeT naHHBIA mnpeameT s caaun EI'D 3a kypc cpemHei
00111e00pa30BaTEIbHOM IIKOJIBI, YYalIUXCS C BBICOKOM MoOTHBaiueid 0OydeHUus, y4aCTHUKOB
pa3JIMYHBIX 3TAnoB Becepoccuiickon oMMnuaasl MKOJIBHUKOB IO XUMHUH.

AKTYaJIbHOCTH NPOTrPaMMBbI. [IPOTrPAMMa PACCUYMTAHA HA OKA3aHHUE MOMOIIN y4alllUMCs
10 - 11 xmaccoB B HamboJee TPYIHBIX BOIPOCAX XUMHUYECKOTO 00pa3oBaHUs. YTOp ClIelaH Ha
KypC OpraHHMYeCcKOM XMMUHU KaK HauboJjiee CI0KHOr0 pa3ziesa XUMUYECKON HayKH.

[Ipu otGope yueOHOro MaTepuana Uid JAaHHON MPOrpaMMbl, ObLI YYT€H TOT (hakKT, UTO
MHOTHE MOHATHS OPraHMYECKOW XUMHHU B X0/I€ pealiu3aliiy MporpaMMsbl 00111e00pazoBaTeIbHON
HIKOJIBI TTOJTY4YalOT TOJIBKO KPaTKOE OCBEIleHUE, OTPaOOTKa YMEHUN M HAaBBIKOB PELIEHUs 3a/ad,
COCTaBJICHUS AJNTOPUTMOB JEWCTBHA B THUIOBBIX CHUTyalUsiX HE TIPOU3BOAMUTCS U3-3a
HEJ0CTAaTOYHOCTH y4EeOHOr0 BPEMEHH.

IIpennaraemass mporpamMma IpeIyCMaTPUBAET BBIIOJHEHHE PACYETOB: MO XUMUYECKOU
dbopMmyrne; Mo XMUMHUYECKOMY YpaBHEHHMIO; Ha pPacTBOPBl C OIpPENEICHHEM MAacCOBOM 101H
pPacTBOPEHHOI'O BEIECTBA U KOHIIEHTPALMM IOJYYEHHBIX PACTBOPOB; HA BBIBOJ XUMHUYECKHX
dbopMyn opranndyeckux coequHeHui. [lporpamma conep>kUT TeMbl B KOTOPBIX OTBOJAUTCS MECTO
KOMOMHUPOBAHHBIM 337a4yaM, JUIsl PELICHUs KOTOPBIX HEOOXOIMMO MCIOIb30BaTh HECKOJBKO
QITOPUTMOB JIEWCTBUI. YUUTHIBas, YTO OJHOMY M3 BAXKHEUIINX TEOPETHYECKUX BOIPOCOB -
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PeaKkIMU - Ha 0a30BOM ypoBHe B Kypce xumuu 10 kiacca
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OTBOJUTCS HE  JOCTaTOYHOE KOJMYECTBO BpPEMEHH, IpOorpaMMa  IPelyCMaTpUBAET
knaccuukanuo OBP, cocTtaBieHue ypaBHEHWH METOJOM JJIEKTPOHHOTO M AJIEKTPOHHO-
MOHHOTO 0alaHca, BIUSHUE CPeJlbl HA MPOTEKaHUE JaHHBIX PEaKLUH.

Ilenparormyeckasi  1ejaecooOpa3sHOCTb  NPOrPaMMbl OOBSCHAETCS  TeM, JaHHas
porpaMmMa IpeaycMaTpUBaeT PEUIEHHE HKCIEPUMEHTANbHBIX 3aJaHUM, IOCKOJbKY aHaJIN3
omn6ok EI'D mpouuibix jieT BCKpbUI IpoOIeMy YCBOGHHUSI MaTepuajga UMEHHO B 3TOM 0O0JIacTH.
OO111eCTBEHHBI CMOTp 3HAaHUM - 3TO BAapUAHT TBOPYECKOIO OTYETA KPYXKKAa — JIOTHYECKOE
3aBEpIICHHE Kypca.

esan kypcea:

e 00001meHne 1 yriyoiieHue coaepkanus 0a30BOro yueOHOTo MpeameTa;

® [OJrOTOBKA YYalINXCS K OCO3HAHHOMY BBIOOPY MPO(dUIIs BBICIIETO Y4eOHOTO 3aBeICHUS
JUIs AajbHenIero o0yueHus;

® YIOBJIETBOPEHHME I1O3HABATENIBHBIX HHTEPECOB, OOYYAIOLIMXCA B PA3JIMYHBIX cdepax
YEJIOBEYECKOU JCSITEIbHOCTH;

® TIOJIyYECHHE JIOMOJIHUTEIbHON MOATOTOBKY it ciauu EI'D mo xumun

® pa3BUTHUE TBOPYECKUX CHOCOOHOCTEH ydyaluxcsi MOCPEICTBOM PEILIEHUSI HECTAHIaPTHBIX
3aJa4 W UCIOJBb30BAHUS PA3IMYHBIX METOJOB OCBOCHHUS 3HAaHUA M (HOPMHUPOBAHHS

KOMIIETEHTHOCTEN

3apaum kypca:

e Ha OCHOBE I[IOJIyYEHHBIX 3HAaHMH IO XUMHM Ha 0a30BOM YpoBHE C(HOPMHUPOBATH

YCTONYMBBIE YMEHHUS U HABBIKU PELICHMs PACUETHBIX U KCIIEPUMEHTAJIBHBIX 33/1a4;

® [I0Ka3aTb €IMHCTBO MUKPO- U MaKpOMHpa 4epe3 KOJIMYECTBEHHbIE OTHOLICHUS B XUMHUU,
€MHCTBO HEOPraHMYECKON U OPraHN4YEeCKOW XMMUU YEPe3 TeHETUYECKUE PsIIbI BELIECTB,

a, CJIEI0OBATEIbHO, U €IMHCTBO HEKUBOM U )KMBOU IPUPOJIBI.

® [IPUBUTH Y4YalIUMCA HHTEPEC CAMOCTOSTENBHO NpUOOpEeTaTh M HPUMEHSTbh 3HAHUS

IIOCPEACTBOM TBOPYECKUX 3aJaHUN
® COBEpIUEHCTBOBATb Y  Y4YallMXCs BA)KHEHIIME BBIUMCIUTEIbHBIE HABBIKK U HABBIKU
peLIeHNs TUITOBBIX XUMUYECKHX 33]a4

Bo3pacr gereii, yqacTBYIOIIMX B peau3aliiy JaHHOM paboueil nporpammsl ot 15 1o 17 ner.
Cpok peanu3zanuu oOpa3oBaTe/ibHOIl mporpammbl: 1 roa. 3ansatus mpoBonsrcs 1 pa3s B
Hezento no 1 gacy.
@®opMbI NPOBEACHUS 3aHATHI: TPYNIIOBbIE, NAPHBIE M WHIUMBHIyAJIbHBIC. ['pyINIIOBBIE H
napHele (Oeceja »BpUCTHYECKAs, 3alllUTa IPOEKTOB, JIAOOPATOPHOE 3aHsATHE, JEKIMS,
OJIUMIINAJA, OTKPBITOE 3aHATHE, [PAKTUYECKOE 3aHsATHe, MPE3CeHTalus, CEMUHap).
WNunuBuayaneHele  (HaOmoJeHHe, OTpaboTKa HABBIKOB pelleHus 3ajgad). JKematenbHo
MOBTOPEHHE TEOPETUYECKOr0 MaTepuana Joma, Mepei 3aHsATueM o 3Tod Teme. [lomumo
IpoYero, B kauecTBe (opM OpraHU3aLUU YU€OHBIX 3aHATUN MPUMEHSIOTCS: JEKIHMH, CEMUHApPHI,
1ab0paTOPHBIN MPAKTUKYM (OCYIIECTBIISIEMBIN MTOCPEICTBAM MPOCMOTpA 3anuceit 1adopaTopHbIX
OTIBITOB).
®opmbl KOHTpOJs: TBopueckue OTYEThl, Y4eOHble MPOEKThl, KOH(epeHIuH, YyueOHO-
uccienoBareabckue padboTsl. @opMbl OpraHU3alMK JASITEIHOCTH JeTei Ha 3aHATHH:
@®opMbl  NOABEACHHS HMTOIOB  pealM3alMu  JONOJHHUTENbHOM  00pa3oBaTe/JbHOM
NPOrpaMMbl: HTOTOBOE IE€PEBOJHOE TECTUPOBAHUE, PE3YNbTAaThl Y4acTHs B IPEIMETHBIX
OJIMMITAJAX ¥ KOHKypcaX, pe3yJIbTaTUBHOE yYacTHE B UTOTOBOM aTTeCTallMH BHIITYCKHUKOB.

MecTo Kypca B y4eOHOM ILIaHe
CornacHo pacnycaHUuIO U TOI0BOMY KalleHAapHoMY yueOHomy rpadpuky MBOY «COII Ne
uM.M.MMepxxyeBa c.bamyr Ha peanuzanuio KpyXKa JOIMNOJHUTEIBHOIO 00pa3oBaHuUs
otBoauTcs 1 yac B Hezento, 35 yacoB B roj. Pabouas mporpamma cocraieHa B 00béme 34 yaca,
B CBSI3M C T€M, UYTO OJIMH Y4eOHBIN Yac BHIMAACT Ha Mpa3IHUYHBIN Hepabouuit neHs 23 deBpartsi.



[TporpammMHbIii MaTepuan OyneT BbIJAaH B HOJHOM OOBEME 3a CUET COKpAIllEHHs Pe3epBHOTO
yaca, paCCUNTAHHOTO Ha TIOBTOPEHHE.

IInanupyemMsble pe3yJbTaThl YCBOCHHS Y4AIMMHUCH IPOrPaMMBbI Kypca:
YMeHHs 1 HaBBIKU YJalIuxcs, opMUpyeMbIe KypcoM:
JInuyHOCTHBIE pe3yJIbTaThI:
1. YMeTh n01bp30BaThCsl COBPEMEHHBIMU TEOPHUSIMHU KUCIIOT U OCHOBAHUH I XapaKTEPUCTUKU
CBOICTB BEILIECTBA.
2. CocTaBsITh IJIaH PEUICHUs SKCIIEPUMEHTANIBHBIX 33J1a4 U IPOrHO3UPOBATh PE3YJIbTATHI
XUMHYECKOI0 DKCIIEPUMEHTA.
3. Bnagers XMMHUECKON TEPMUHOJIOTHEN.
4. YMeTp IpOBOAUTH KAUECTBEHHBIC PEAKIIMY B HEOPTaHUYECKON XUMHH, 33a4l Ha
UICHTU(UKAIIIO BELIECTB.
JIM4HOCTHBIE pe3y/IbTaThl OTPAXKAIOT (POPCUPOBAHHOCTH B BOCIIMTATEILHOW KOMIIOHEHTE,
IIPY U3Y4YCHUU XUMHH, B TOM YHCJIEC B YACTH!
NaAmMpuUOmMuU4ecKko20 60CNUMAaHUA:
v/ LIEHHOCTHOTO OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U
Hay4YHOMY HacJIeJUIO;
v/ OHMMaHWsI 3HAYEHUS] XUMUYECKOU HAYKH B )KU3HH COBPEMEHHOTO OOIIECTBA;
v/ crocoGHOCTH BIIAIETh JOCTOBEPHOM HH(OPMAIIHEH O EPEIOBbIX JOCTHKEHUSIX U
OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XUMMUH;
v/ 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 YCTPONCTBE MUpA U OOIIECTBA;
v/ BOCIHHTAHHSI POCCUICKON IPaKIaHCKON MIECHTHYHOCTH: MATPUOTH3MA, JIFOOBH U
yBakeHHIO K OTeuecTBy, 4yBCTBA FOPAOCTH 3a CBOXO PoauHy, 3a pOCCHIICKYIO XUMUYECKYIO
HayKy,
2PadACOAHCKO20 BOCHUMAHUSL:
v/ [IPEe/ICTaBIEHHS O COIMANBHBIX HOPMaX H IPAaBUIIaX MEXIMIHOCTHBIX OTHOLIEHHH B
KOJIJIEKTHBE, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM /1€ TEIbHOCTH MPH BHITIOJTHEHUU
yueOHBIX, I03HABATEIbHBIX 33/1a4, BHIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUN
y4eOHBIX IPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHMMAaHHUIO M B3aMMOIIOMOIIH B ITpOLecce 3TOM
yueOHO! e TeIbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEJIEHUE U IMOCTYIIKH CBOUX
TOBApUIICH C MO3UIUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUN
ITOCTYIIKOB;
v' (hopMHUpOBaH¥eE ETOCTHOrO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTUKH, & TAKXKE COL[UAIILHOMY,
KYJBTYPHOMY, SI3bIKOBOMY M TyXOBHOMY MHOTI'000pa31i0 COBPEMEHHOI'O MHPa;
YEeHHOCMU HaAYYHO20 NOZHAHUA!
v/ MHPOBO33PEHUYECKHX MPE/ICTABICHUI O BEIIECTBE U XUMUYECKOU PEaKIINH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIIOIIUX OCHOBY JUIS
NOHMMAHHUS CYIIHOCTA HayYHOW KapTUHBI MUDA;
v’ mpejcTaBiIeHUi 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIBI, B3AUMOCBSI3AX
YeJIOBEKa C PUPOAHOU CPENOH, O POJIM XUMHUH B ITIO3HAHUU DTUX 3aKOHOMEPHOCTEH;
v/ M03HaBaTEILHBIX MOTHBOB, HAMTPABJICHHBIX HA MOTyYeHHE HOBBIX 3HAHUIA 110 XMMHH,
HEOO0XOIUMBIX JUIs OOBSICHEHUS HAOII0JAaeMbIX MTPOIIECCOB U SIBJICHUM;
v/ M03HaBATENbHOM U HHPOPMAIMOHHON KYJIBTYPHI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHON PabOThI ¢ Y4eOHBIMU TEKCTAMH, CIIPABOYHOM JTUTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMHU CpeJICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;
v’ uHTepeca K 00yUYEHHIO U MTO3HAHUIO, TF0003HATETbHOCTH;
v’ (opMupoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B 00pa30BaTEIbHOM, OOIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIe10BaTeNbCKOM, TBOPYECKON M IPYTUX BUIAX JEATEIbHOCTH;
v/ TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOPa30BaHMUIO, UCCIIEI0BATEIbCKON IESITEILHOCTH, K
0CO3HAaHHOMY BBIOOPY HaNpaBIEHHOCTH U YPOBHA 00yUYeHHs B JalbHEHIIEM;



v’ (popMHpOBaHUE MO3HABATEIBHON M HH(POPMAIIMOHHOM KYJIBTYPHI, B TOM YHCJIE€ PA3BUTHE
HABBIKOB CAMOCTOATEIbHON PabOTHI C y4eOHBIMH TOCOOUSMU, KHUTAMHU, JOCTYITHBIMH
WHCTPYMEHTAMH U TEXHUYECKUMU CPEACTBAMH MH(DOPMAIIMOHHBIX TEXHOJIOTHIA;
Gopmuposarus Kyibmypsl 300p06bsi

v’ 0CO3HAHUS [IEHHOCTH KM3HH, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO;

v/ YCTAHOBKHM Ha 37I0pOBBIN 00pa3 JKU3HM;

v’ 0CO3HAHUS TOCIEICTBUM 1 HENIPUATHS BPEIHBIX IPUBBIUEK (YHOTPEOIECHHS aIKOTOIs,
HapKOTHUKOB, KYPEHHUS);

v’ HEOOXOJMMOCTH COOIIOCHHUS MTPABHII OE30IIACHOCTH MPU OOPAIEHUH ¢ XUMHUIECKUMHE
BEIIECTBAMHU B OBITY U pEaIbHOM JKU3HH;

v' (popMHpOBaHUE OHMMAHUS [IEHHOCTHU 3I0POBOI0 U 6E30IaCHOI0 00pasa KU3HM;

v/ yCBOEHHE TPaBHJI HHIMBUIYATLHOTO U KOJJIEKTHBHOTO GE30I1aCHOTO MOBEICHHUS B
YpEe3BBIYANHBIX CUTYAIHSIX, YTPOKAIOIINUX KU3HH U 3JI0POBBIO JTIO/ICH;

mpy008020 OCAUMAHUSL!

v KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOMU, y4eOHO-
HCCJIEIOBATENBCKOM, TBOPUECKOHN U IPYTUX BUJAX JESATEIbHOCTH;

v/ HHTEpeca K MPaKTHIECKOMY M3YUEHHIO TIPO(ECCHii B TPY/Ia Pa3IndHOro pojia, B TOM
Yrclie Ha OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HaHUN TI0 XUMHH,

v/ 0CO3HAHHOTO BBHIOOPA HWHIMBUIYATBHON TPAEKTOPUH TIPOIOJDKEHHS 0Opa30OBaHUS C
Y4ETOM JTUYHOCTHBIX HHTEPECOB U CLIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH;

9KOJI02UHECKO20 80CNUMAHUS

v DKOJIOTMYECKH I1EJIECO00PA3HOr0 OTHOIIEHHS K IPUPOJIE KAK HCTOYHUKY KU3HH HA
3emiie, OCHOBE €€ CyIIECTBOBAHUS;

v/ [OHMMaHWUsI IIEHHOCTH 3JJ0POBOT0 U 6€30MacHOro 00pasa XU3HH, OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO, OCO3ZHAHUS
[IEHHOCTH COOJIIOJICHHSI TTPAaBUJI O€301TacCHOTO MOBECHHS ITPU PadOTE C BEIIECTBAMH, a
Tak)Ke B CUTYAIUSAX, YTPOXKAIOUINX 3/I0POBBIO U )KU3HU JIIOJIEH;

v’ CIIOCOOHOCTH PUMEHSTH 3HAHMS, OJIy4aeMbIe IPU U3YYEHUH XUMUU, IJIs PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEeH MPUPOIHON CPeoii, MOBBIIIEHUS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TI00ATLHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIeM U IyTel X
pelIeHus MOCPEACTBOM METOIOB XUMUU;

v HKOJIOTMYECKOTO MBIIIIEHHS, YMEHHS PYKOBOJICTBOBATHCS UM B [TO3HABATENILHOM,
KOMMYHHUKATHBHOW U COLIMATbHON MPAKTHKE;

v' (hopMHUpOBaHKE OCHOB YKOJIOTHYECKOTO CO3HAHMUS Ha OCHOBE MPU3HAHUS [IEHHOCTH
KHU3HHU BO BCEX €€ MPOSBICHUAX U HEOOXOIUMOCTH OTBETCTBEHHOT0, OEpEXXHOT0
OTHOUIEHUS K OKPYKAIOIIEH cpelie;

npogopuenmayuu:

v' (hopMHUpOBaH¥E OTBETCTBEHHOTO OTHONIEHHS K YIEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBAIIMU K OOYYEHHIO U NMO3HAHUIO,
BBIOOPY MPOGUILHOTO 00pa30BaHMs HA OCHOBE MH(OPMAITUU O CYIIECTBYIOIINX
npodeccusx u JTMYHBIX MPO(HEeCCHOHATBHBIX MPEANOYTEHHI, 0CO3HAHHOMY MTOCTPOCHHIO
WH/IMBUIYaIbHOM 00pa30BaTENbHON TPAEKTOPUH C YIETOM YCTOHYMBBIX TTO3HABATEIEHBIX
UHTEPECOB;

v’ CO3HATEJbHBIN BBIOOD Oyaymiel mpodecCHOHAIBHOM IeATENbHOCTH;
0YX0B8HO-HPABCMBEEHHO20 B0CNUMAHUA!

v’ lyXOBHO-HPABCTBEHHOMY BOCITUTAHHIO JINYHOCTH Yepe3 OPraHU30BAHHBIN MPOIIECC
YCBOCHHUS U IPUHATUSA 00yUJaroIUMUCs 6a30BBIMU HAITMOHATBLHBIMU [IEHHOCTSAMU;

v' (pOpMHUPOBAHHUIO TyXOBHO-HPABCTBEHHOTO OOJIMKA TOAPACTAIOIIETO TIOKOJIEHHS Yepe3
yCBOEHHE 0a30BBIX 3HAHUIA;

v HEOOXOAMMOCTH U3yYEHHUST METOOB IIO3HAHUS BEMIECTB M XUMHUECKHX SIBJICHHUH,
BaXHEHIINUX (PAKTOB, MOHITHH, 3aKOHOB ¥ TEOPHIA, XHMHUUECKOTO S3bIKA, JOCTYITHBIX



0000111eHN# 0 MPUHIMIIAX XUMUYECKOTO IIPOU3BOJICTBA, CIIOCOOCTBYIOMINUX (POPMUPOBAHUIO
MHUPOBO33PEHUS Y YUALIUXCS;

v/ caMOCTOSTEIBHOM paboTe C BENIECTBAMU, BBITIOIHSATH HECIIOKHBIE XUMHUUYECKHUE OTIBITHI,
IPaMOTHO IIPUMEHATh XMMUYECKHE 3HaHUs, NOJYUYEHHbIE Ha ypOKaX, B OOIIEHUH C
IPUPOJIOiL, B OBITY;

v/ 0CO3HAHHUIO POJIM XHMHHU B PEIICHHHU TII00ATBHBIX POOIEM YeI0BEUECTBA;

v/ aHaIn3y EHHOCTHBIX aClIEKTOB COBPEMEHHOM XUMHUH: MCIIOJIb30BAHUE ATOMHOM SHEPTUH
B BOGHHBIX 1 MUPHBIX LIEJISX, 3arps3HEHHE aTMOC(EPBI, IKOJIOTHUECKUE TPOOIEeMBbl, BCE ITO
CIIOCOOCTBYET BOCIIPUATHIO ydalllerocs ce0s - Kak Ipax1aHUHa, T'yMaHUCTa, 0opLa 3a MUp;
v/ [M03HAaBaTEbHBIM MOTHBAM, HAMTPABICHHBIM HA U3YYCHHE YUYCHBIX, KOTOPbIE MPOKHIN
KH3HB C LEJIBIO IIPOCIIABIECHUS], AJIs OJ1ara ¥ TOpJOCTH TOCY1apCTBa, IS IPOLBETAHUS U
Pa3sBUTHSI HAYKH;

v/ CIIOCOGHOCTH K MOCIIEI0BATEIBHOMY CTHITFO MBIIUICHUS — TEOPUH, IOUCKY, HAYYHOMY
OTKPBITHUIO;

v/ YCTaHOBKH Ha BHYTPEHHHE CTUMYJIbI IMYHOCTH KAKIOTO peOeHKA: MOHNMaHUE TIOHATH
J10JIra, 4eCTH, COBECTH, JOCTOMHCTBA, JIIOOBU K npupoje, Poaune;

v/ LIEHHOCTHOTO OTHOIICHUSI JIOCTHKEHU I HAIIMX COOTEYECTBEHHUKOB BOCIIUTHIBATH
NaTpUOTU3M uepe3 npumepsl. PasButue nuyHocTH o0yyaromuxcs, GOpMUpOBaHHUE Yy HUX
T'YMaHHCTUYECKUX OTHOIICHUH U HKOJIOTHYECKH IIeTIECO00Pa3HOTO MOBEICHUS B OBITY U B
TPYAOBOU JAEATEIbHOCTH.

IIo 1yXOBHO-HPaBCTBEHHOMY BOCIIMTaHHUIO B OCHOBHOW U CPEAHEN IIKOJIE MOKHO
UCII0JIb30BaTh pa3Hble (JOpMbI pabOThI: CEMUHAPHI, KOH(GEPEHINH, IIPE3EeHTALINY,
MOCBALICHHBIE TTI00AIBHBIM YKOJIOTHYECKUM MpodiieMam, mpodiemam Onocgepsl,
MyTareHam, 9KOJIOTHYECKOI cuTyaluu Hamlei o01acTH, ropojia, peruoHa u Jip.
acmemuyeckoe 60CnuUmManue.

v/ TOTOBHOCTH U CLIOCOOHOCTH K TBOPYECKOM JISSITEIBHOCTH HA YPOKaX XUMHH;

v/ YCTaHOBKH Ha CO3JaHue OIaronpHsTHHIX IPEANOCHUIOK YIS 3aHATHIA, CIIOCOOCTBYIOIIUX
BBI3BIBAaTh UyBCTBO KPACOThI, UHTEPEC K XMMUYECKOH HayKe;

v/ BOCIIMTaHHE CTPEMIICHUS K aKKYPATHOCTH, MOIEPKUBAHUIO YUCTOTHI,
OpPraHU30BaHHOCTHU B paboTe, K KyJIbType TpYAa;

v’ CHIOCOGHOCTH YMEHHUS MPABMIILHO W KPACHBO BBIPAKATh CBOM MBICIIU: IOHSTHO, SIPKO,
00pa3Ho, KCIPECCUBHO.

MertanpeameTHble pe3yJbTaThl:

v/ - CTaBUTH LeNH; TPAHCHOPMHUPOBATH YUEOHYIO HHHOPMAIIHIO;

v/ - BBIIEJATH TPOOIIEMY;

v - OCYIIECTBIIATH KOMIUIEKCHBIH TTOIXO0/] K PEHICHUIO TPOOIEMBbI;

v - HCTIOJIb30BaTh Pa3IMYHbIE HH)OPMAIMOHHBIE HCTOUHHKHY;

v/ - COCTaBISITh XOJI PEIICHHs 3a/1a4;

v/ - BJIaJIETh TICHXOJIOTHEN OOIIEHUs (YMETh CITYIIATH W CIIBIIIATH)
IIpeaMeTHbIe pe3y/bTaThI:
OOyuarouuiics HAYYUTCS:

v’ cobmosats npasuia Th mpu pabote B XUMHYECKOM KaOHHETE;

v/ 3HaHWSIM OCHOBHBIX 3aKOHOB W TIOHSTHII XUMUH U UX OI[CHUBAHUE;

v/ IPOBOJMTH MPOCTEHUIIINE PACUETHI;

v/ OpPHEHTHPOBATHCS CPEIM PA3IUYHBIX XUMUYECKUX PEAKIUi, COCTaBISATh HEOOXOIUMBIC

ypaBHEHHsI, OOBSICHATH CBOM JICHCTBHS;

v’ 00001IaTh ¥ pa3InvaTh CBOMCTBA PA3HBIX KJIACCOB HEOPTAHUIECKHUX BEIIECTB;

v OmpefeNsTh MPU3HAKH, YCIOBUS U CYIIIHOCTh XUMHIECKUX PEaKIIHii;

v’ BIaJeTh XUMHUYECKOM HOMEHKJIATYPOH;

v/ OCHOBHBIM CIIOCO0aM PEIICHUS 3a/1a4.

v' COCTaBISITH POPMYITBI i YPABHEHUS PEAKIIHIA;

v/ COCTaBISITH MIAPOCTEPKHEBBIE MOJIEIN MOJIEKYJI OKCHIIOB, OCHOBAHHIA, COJIEH, KHCIIOT;



v Olpe/ieNisiTh KOMIIOHEHTBI CMECH;

v’ onpenensTh GOpMyITbI COCTHHEHHUN;

v OIpeseNsiTh PaCTBOPUMOCTD BEIIECTB;

v’ BBIUHCIIATE 00beM Ta3000pasHbIX BEIIECTB NMPH H.y. W YCIOBHSAX, OTJIMYAIOIIUXCS OT
HOpPMaJIbHBIX;

v’ TpeboBaHusAM 0pOPMIIEHHS OO0 3a1a4M;

v’ JI0Ka3bIBaTh HAJIMYKE ONPEIEICHHOTO BENIECTBA B MPOOHPKE TIPU MTOMOIIH
KaueCTBEHHBIX PEaKIINIA;

v/ OCHOBHBIM CII0CO0AM PEIICHHUS PACUETHBIX 33/1a4;

v’ BBIYHMCJIEHHSIM MACChI UM KOJMUYECTBA BEIIECTBA, MACCOBO JIOJIM DJICMEHTA B BEICCTBE
(KOMIIOHEHTa B CMECH) 110 XUMHUYECKUM (POpMYyIIaMm;

v/ COCTaBJISTh KOJIMYECTBEHHBIE XapaKTEPUCTHKH PACTBOPOB;

v/ CpPaBHUBATh XUMUYECKUE CBOWCTBA KITACCOB HEOPIraHMYECKHUX M OPraHMUYECKHX
COEIUHCHMI,

OO0yuaromuiicsi MOJYYUT BO3MOKHOCTH HAYUHTHCS:

v’ ycremnHo o6y4aThCst B MOCHIEYIONIMX KIIaccax;

v/ CaMOCTOSITEIBHO COCTABIIATH THIIOBbIE XMMUYECKHE 3a1a41 ¥ OOBACHATH UX PEIICHHE,;

v peliarh yCI0KHEHHBIE 33/Ia4M PA3JINYHbIX THIIOB;

v/ 4ETKO MPEJICTABIIATH CYIIIHOCTh OMMCAHHBIX B 3a]1a4€e MPOIECCOB;

v/ BUJIETh B3aUMOCBSI3b IIPOMCXOSIINX XUMUUECKUX IPEBPAIICHUM 1

v’ M3MEHEHWH YHCIIEHHBIX [TapaMeTPOB CUCTEMBI, OIIMCAHHOW B 3aj1aue;

v’ paboTarh CAMOCTOSITEIIHHO U B IPYIIIIE;

v’ IIPOBOJUTH XUMUYECKHE PEAKIMH, XapaKTEPHbIE IS ONPEIEIICHHBIX KIIACCOB
HEOPTraHMYECKUX BEIIECTB;

®opMbI KOHTPOJISI: pedepaThl; CEMUHAPBI; BAKTOPUHBL, UTPBI, KPYIJIBIE CTOMBI U T.1.

Pe3yabTarsl 0CBOCHUSA Kypca

[IporpaMMma npeycMaTpuBaeT HOCTHKEHUE 2 YPOBHEHN pe3yIbTaToB:

Bropoii ypoBeHb pe3yiabTaToOB IPEANOJIAraeT NO3UTUBHOE OTHOLIEHUE 3aHUMAIOIUXCSI
K [TOCEILIEHUIO 3aHATUH, B MPUOOPETEHUN HOBBIX 3HAHUI U YMEHMI, B YACTHOCTH K 00pa30BaHHUIO
U caM000pa3oBaHMI0. Pe3ynbTar mposiBiISETCs B aKTUBHOM HCIOJIB30BAHUN 00YYAIOIIUMHUCS
METO/1a TPYIIOBBIX 3aHATUH, CAMOCTOSITEIbHOM BBIOOpPE METO/10B U ()OPM B PELLICHUH
MOCTaBJIEHHOW 3aj1auy, TPUOOPETEHUH OIbITAa CAMOCTOSITEIBHOTO MOMCKA U YMEHUS IPUMEHSATh
MOJIyYEHHBIH OMBIT BO BpeMsl yUeOHBIX IEHCTBUH.

[Tnanupyemble pe3yabTaTbl 00y4eHUS ONPEEIIAIOTCS 10 KaKIOMY YPOBHIO Ha OCHOBE
KOHKpETH3allui YMEHUI, HEOOXOIMMBIX Il OCYIIECTBIIEHUS yUEOHBIX TEHCTBUN B
COOTBETCTBUH C IOCTaBJIEHHBIMH 33/1a4aMi ypoka. I1ockosibKy OCHOBHAs 4acTh paOOTHI B
paMKax Kypca OCHOBBIBA€TCS Ha paboTe MalbIX TPYII, KOHTPOJIb 3 JOCTUKEHUEM
IUTAHUPYEMBIX PE3YJIBTAaTOB OCYILIECTBIISIETCA HEMOCPEACTBEHHO BO BPEMS 3aHATHUMI: B ITPOLIECCE
MIPOBEJCHUS 3aHATUH, BHIITIOJHEHUS 3aJJaHUi B IpyNax U UHAWBUYAIbHO.

B nporiecce 00y4deHus U BOCIUTAaHUSI COOCTBEHHBIX YCTaHOBOK, IOTPEOHOCTEN B
3HaYUMOW MOTHBAIMH Ha COOIOCHHE HOPM U MPaBUJI 3J0POBOro 00pa3a )KM3HH, KYIbTYPbl
3JI0pOBbsI y 00y4JaroLuXxcsi POPMHUPYIOTCS TTO3HABATENbHBIE, TUYHOCTHBIE, PETrYJIATUBHBIE,
KOMMYHHMKaTHBHbIE YHUBEpCAIbHbIE Y4eOHbIE TEHCTBUS.

IlepBocTeneHHBIM Pe3yabTaTOM peAIN3aLMN IPOrPaMMBbl BHEYPOUHOMN AESITEIBHOCTH
OyJIeT co3HaTeIbHOE OTHOIICHUE 00yJaIOMUXCs K COOCTBEHHOMY MO3HAHUIO, TOCTHKECHHIO
HaMEUYEHHBIX LIEJIEH, COXPAHEHHUIO 310pOBbs. POPMUPOBAHNE LIEHHOCTHOIO OTHOLIEHUS K
cBoemy OtedecTBY, cBoel Manol u Oosbioi Poanne kak MecTy, B KOTOPOM Y€JIOBEK BBIPOC U
MIO3HAJI IIEPBBIE PAJJOCTH U HEYJA4U, KOTOpas 3aBellaHa eMY NPeAKaMu U KOTOPYIO HY’KHO
oOeperaTh; K 3HAHUSAM KaK MHTEJUIEKTYalIbHOMY pecypcy, o0ecneunBaromemy Oyayiiee
4eJI0BEKa, KaK Pe3ysbTaTy KPOIOTIMBOIO, HO YBJIEKATEIbHOTO YU€OHOT 0 Tpy/a; K KyJIbType Kak



JyXOBHOMY OOTaTCTBY OOIIIECTBA U BAXKHOMY YCIIOBUIO OIIYIICHHUS YETIOBEKOM IMOTHOTHI
MPOXKUBAEMOMN KHU3HHU, KOTOPOE Ial0T EMYy YTEHHE, HCKYCCTBO, TBOPUYECKOE CaMOBBIPAKEHHUE.

Conep:kanue Kypca

TeopeTnueckne 0CHOBBI XUMHUH

Crpoenue atoma. M30Tomsl.

CoBpeMeHHbIE TNPEACTABIECHUS O CTPOCHUM aroma. JIBMKEHHME 3JIEKTPOHA B aTOME.
AtoMHas opOutasb. KBaHTOBbIE 4Mciaa: IJIaBHOE, OpOMTANbHOE, MAarHUTHOE, CIIMHOBOE.
[TpyHIMIIBI pacnIpeneneHus MIEKTPOHOB 110 PHEPIETUYECKUM YPOBHSAM U ITOAYPOBHSAM: IPUHIUI
[Taynu, npuHIMND MUHMManbHOW dHepruu. [lonsatue «sorons». PannoaktuBHocTs. [lonsaTue o
IPEBpaLICHUH XUMUYECKHUX 3J€MEHTOB. PaboTa ¢ TpEHMPOBOYHBIMU TECTAMU 10 TEME.

CTtpoeHue IeKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB IEPBBIX YETHIPEX IEPHUOJIOB: S-, P-
u d-a5eMeHThI. DJIeKTpOHHAss KoHQurypaius aroma. OCHOBHOE M BO30YXKIECHHOE COCTOSHHE
aTOMOB.

[TocnenoBarenbHOCTh 3aMONHEHUS 3JIEKTPOHHBIX 00ojouek B aromax. IIpaBunmo B. M.
KneuxoBckoro. Pacnpeznenenue 3nekTpoHoB 1o opoutansam. Ilpasuna XyHna. DneKTpoHHbIE U
rpapuyeckue (GopMysibl aTOMOB 3JEMEHTOB. DHeprermueckas auarpaMma aroma. Paborta c
TPEHUPOBOUYHBIMH TECTAMM I10 TEME.

3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB JJIEMEHTOB M MX COCAMHEHHH IO NEepUoJaM U
rpymmnam.

OOmass xapakTepucTUka MeTajioB TiaBHbIX mnoarpynn -1l rpynn B cBsiz3m ¢ ux
MI0JIO)KEHUEM B NEPUOINYECKON
cucreMe XuMuueckux oiemeHtoB JI.MI. MenneneeBa U OCOOCHHOCTSMH CTPOSHHS HX
aTOMOB.

XapakTepUCTUKa TEPEXOJHBIX JJIEMEHTOB — MM, LMHKA, XpoMa, >Kele3a I0 HX
NOJIOKEHUIO B TEPUOJUYECKOM  CHUCTEME XUMHUYECKUX 2JIEMEHTOB J.N.
MenpeneeBa ¥ OCOOEHHOCTSIM CTPOECHHUS UX aTOMOB.

CemeiicTBa »71eMEHTOB (Ha MpHMepax IIEJTOYHBIX METAJJIOB, TaJOr€HOB, MHEPTHBIX
razoB). XapakTepUCTHKAa XUMHUYECKMX CBOWCTB 3JEMEHTOB TIJaBHBIX MOATPYNN U
NEPUOANYHOCTh UX U3MEHEHUS B CBETE AIEKTPOHHOTO CTPOEHHUS aToMa. DJIEMEHThI, COETMHEHUS
KOTOpBIX MpPOSBIAIOT aMm@oTepHble CcBoMcTBAa. OTHOCHUTENbHAs 3JIEKTPOOTPULIATEIBLHOCTD
aneMeHToB. OOWIas XapakTepUCTHKA 3JIEMEHTa Ha OCHOBE €ro IMOJIOXEHHUS B MEPUOIUYECKOMN
cucteme /1. 1. Menpeneena.

OOmrast XxapakTepucTUKa HeMeTauioB TiaBHbIX moarpynm IV-VII rpynn B cBsizu ¢ ux
MOJIO)KEHHEM B IIEPUOAMYECKOM  CUCTEME XUMHUYECKHUX 2JIEMEHTOB JAN.
MenneneeBa U 0COOEHHOCTSIMH CTPOCHHS UX aTOMOB.

CemMelicTBa 2JIEMEHTOB (Ha IpUMeEpax ILIENOYHBIX METAJUIOB, TaJIOT€HOB, MHEPTHBIX
razoB). XapakTepUCTHKAa XHUMHYECKMX CBOMCTB JJEMEHTOB TIJIABHBIX MOATPYHNI U
NEPUOANYHOCTh UX U3MEHEHUS B CBETE AIEKTPOHHOI'O CTPOEHUS aTOMa. DJIEMEHThI, COeIMHEHUS
KOTOPBIX MpPOSABIAIOT aM@oTepHble CcBoHCTBA. OTHOCUTENbHAST 3JIEKTPOOTPULIATENHHOCTh
aneMeHToB. OOmIas XapakTepUCTHKa dJIEMEHTa Ha OCHOBE €ro IMOJIOXKEHHUS B MEPHOIUYECKOMN
cucteme /1. 1. Menaeneena.

PaboTa ¢ TpeHMPOBOYHBIMH TECTAMH 110 TEME.

OnekTpooTpuuaTesbHOCTh.  (CTEneHb OKUCIEHMST W BAJIEHTHOCTh  XUMHYECKHX
AJIEMEHTOB.



OTtHOCHTENBbHAS 3IEKTPOOTPULATEIBHOCTD 31EMEHTOB. CTEIICHb OKHUCIICHMS.

TennoBoit a3 ekt xumuueckoit peakuuu. TepMoXUMUUYEeCKHE ypaBHEHHUS.

DHepreTrka XMMHUYECKUX TMpeBpalieHuid. DHTanbnus. TermnoBoi 3p¢GeKT XUMHYECKHX
peakuuii. DHJOTEPMUYECKHE M 3K30TEPMUYECKHE XMUMHUYECKHE peakUuu. TepMOXMMHUYECKHE
ypaBHeHus. 3akoH ['ecca. DuTponus. DHeprus [ u66ca. Bo3aMOXHOCTh IPOTEKAHUS XUMUIECKIX
peakuuii. IIpakTueckue 3aHsATHSA. PemeHwe pacy€THBIX 3aJad IO  TEPMOXMMHYECKHM
YPaBHEHUSIM.

CKOpOCTb peakluy, ee 3aBUCUMOCTb OT pa3IMYHbIX (DAKTOPOB.

CKOpoCTh XMMUYECKUX PpEaKIHMH. 3aBUCUMOCTb CKOPOCTH OT YCJIOBHH INPOTEKaHUS
peakuuu. 3akoH aeWcTByromMXx macc. KoHcraHTa ckopocTH xumuueckod peakuuu. [IpaBuio
Bant-Todda. Karammusz. Dueprus axtuBauuu. ['OMOT€HHBI M TeTEpOTCHHBIM KaTalu3, HX
MEXAaHU3Mbl. 3HAUCHUE KaTajlu3a B IPUPOJIE U TEXHUKE.

OOparuMble ¥ HeoOpaTUMble XHWMHYECKHE pEaKIUH. XHMHUYECKOE paBHOBECHE.
CMerieHue XUMHUECKOT0 PABHOBECHS O] IEHCTBUEM PA3IUUHBIX (PaKTOPOB.

HeoOpatumble 1 oOpaTuMble peakuuu. XHMHUYECKOE paBHOBECHE U YCJIOBUS €ro
cmewienus. [punnun Jle [llatense. Pabota ¢ TpeHUPOBOYHBIMHU TECTAMHU IO TEME.

ONEKTPOIUTHYECKAS IUCCOLMALNASA DJIEKTPOJIUTOB B BOAHBIX pacTBopax. CHIBHBIE U
ci1a0ble ANEKTPOIIUTHI.

DONEKTPOIAUTHl U HEIIEKTPOJIUTHL. DJNEKTPOJIIUTUYECKAs] TUCCOLMALUS B pPacTBOpax MU
pacmuiaBax. Poib BoJbl B Ipoliecce 3IeKTpoNIuTUYeCKo quccounanuu. CTeneHb JUCCOLUAIUH.
KoHncranra nucconmanuu. XuMHUYECKHE CBOWCTBA KUCJIOT, COJIEM U OCHOBAaHUW B CBETE TEOPUU
INEKTPOJIMTUYECKON Aucconuanuu. PacTBopbl. DHepreTuueckue M3MEHEHUs IIPU PacTBOPEHUH
BeniecTs. KoHIeHTpanus pacTBOpoB.

Peakiiun noHHoro ooMeHa.

ITpakTnyeckoe 3ansTHe. COCTaBIeHHE MOJIEKYJISIPHBIX U MOHHBIX ypaBHeHMH. Pabota c
TPEHUPOBOUYHBIMU TECTAMH I10 TEME.

IMaaponus coneii. Cpena BOJAHBIX pacTBOPOB: KHCIIAs, HEHTpaibHAs, IETTOYHAs.

I'maponus cosent.

[Ipaktuueckoe 3anstTe. CoOCTaBICHHE YpaBHEHUW pPEAKIUNA THUAPOJIM3a  COJCH.
Ornpenenenue cpeasl pactBopa. PaboTta ¢ TpeHUPOBOYHBIMU TECTAMU TIO TEME.

Peakiun oKHCIUTETHHO-BOCCTAaHOBUTENbHBIE. KOppo3us MeTanmioB U cnocoObl 3allUTh
OT HEE.

IIpoueccel okucnenuss um BoccraHoBieHus. CocraBineHune ypaBHeHuid OBP: meron
3JIEKTPOHHOI0 0ajlaHca M METO]l MOoJypeakiuii (MOHHO-3JeKTpOHHBIH MeTon). Kiaccuduxanus
OBP: mexxMonekysipHble, BHyTPUMOJIEKYJISPHbIE, TUCIPONOPLIUOHUPOBAHUS (CAaMOOKHUCIIEHUS,
camoBoccTaHoBiieHus1). BoccraHoButrenu wu okuciautenu. Brnusaue Ha xapaktep OBP
KOHIEHTPALlUU BEIECTB, CPE/Ibl PacTBOPA, CHIIbI OKUCIUTENS U BOCCTAHOBUTEIIS, TEMIIEPATYPBHI.
[Tpaktueckoe 3ansrue. CoctaBneHue ypaBHeHuii OBP Mmeronom snekTpoHHOro OanaHca U
METOJIOM IOJTYPEAKIUI.

DJEeKTPOIN3 PacIUIaBOB U PACTBOPOB (COJIEH, IIeT0UeH, KUCIIOT).

[Tonatne 00 OSJEKTPOAHBIX MOTEHIMANaX. OJNEKTPOXMMUYECKHH psii  HamnpsHKeHUH
METAJIJIOB. DJIEKTPOJIN3 BOJHBIX PACTBOPOB KHUCIOT, IIENOYEN M COJEH, paclylaBOB COJEH U
HIEJI0YEH.

Heopranuveckasi xumust



Krnaccudukanus HeopraHMYeCKHX BEILIECTB, MX IeHeThueckas cBsizb. HomeHkiatypa,
KJIacCU(UKAIMS, XUMIUYECKHE CBOWCTBA U CIIOCOOBI TIOTYYEHHS TPOCTHIX BEUIECTB - METAIIOB U
HEMETAJVIOB, CJIOKHBIX BELIECTB - OKCUIOB, KHCIOT, COJEd M OCHOBaHMH. KoMIuiekcHbie
coenuHeHUs. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU IO TEME.

Krnaccudukanus HeopraHudeckux BemecTB. HoMeHKIaTypa HEOpPraHWYeCKUX BEIIECTB
(TpuBHAJIBHAS ¥ MEXKTYHAPOTHAS).

XapakTepHble XMMHYECKHME CBOMCTBA IMPOCTBIX BELIECTB-METAJJIOB: ULIEJIOYHBIX,
HIEJI0OYHO3EMENbHBIX, ATFOMUHHUS, IEPEXOIHBIX METAJJIOB - MEJIM, IMHKA, XPOMa, KeJe3a.

XapakTepHble XHMMHYECKHME CBOMCTBA IMPOCTBIX BELIECTB-HEMETAUIOB: BOAOPOJA,
raJIOTeHOB, KUCIIOPOa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS.

XapakTepHble XUMUYECKUE CBOWCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XapakTepHble XUMUYECKUE CBOWCTBA OCHOBAHUH M aM(DOTEPHBIX THAPOKCHIOB.

XapakTepHble XMMUYECKHE CBOMCTBA KUCIIOT.

XapakTepHble XMMHYECKHME CBOICTBAa COJIEM: CpEOHUX, KHUCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha IpUMEpe COSUMHEHUN aTFOMUHUS U LINHKA).

B3anMocBs3b pa3nuyHbIX KJIACCOB HEOPIaHUYECKUX BELIECTB.

Oprannveckasi XuMus

Krnaccudukanus opraHMYeCKHX BEUISCTB, WX TEHETHYEeCKas CBsi3b. HomeHkiarypa,
KJIaCCU(UKALMSA, XUMHYECCKHE CBOWCTBA M CIIOCOOBI TOJNYYEHHUS OPraHWYCCKUX BEIICCTB.
Nmennnle peakiuu. PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMH 110 TEME.

Teopus cTpoeHUsI OPraHUYECKUX COCTUHEHUN: TOMOJIOTHS U M30MepHUs (CTPYKTypHas U
MPOCTPAaHCTBEHHAs). B3anuMHoe BlMsHNE aTOMOB B MOJIEKYJIax.

Tumnsl cBsA3eil B MOJIEKyJIax OpraHMYecKux BemiecTB. [ uOpuansanus aToMHBIX opOUTaneit
yraepoja. Pagukan. @yHKInoHanbHas rpymnmna.

Knaccudukanus opranuyeckux BemecTB. HoMeHKIaTypa OpraHMYECKHUX BEIIECTB
(TpuBHAJIbHAS U MEXKAYHAPOIHAS).

XapakTepHble XUMHUYECKHE CBONCTBA YTIIEBOJOPOIOB: AIKAHOB, ITUKIIOAIKAHOB, AJIKEHOB,
JIMEHOB, AIKUHOB, ApOMATUYECKHUX YIIEBOAOPOI0B (OEH301a U TOIYy0JIa).

XapakTepHble XUMUYECKHE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX W MHOTOATOMHBIX
crupToB; eHoa.

XapakTepHble XUMUYECKHE CBOWCTBA albJETHAOB, MPEICIbHBIX KapOOHOBBIX KHCIOT,
CIIOKHBIX 3(pUPOB.

XapakTepHble XMMHUYECKHE CBOWCTBA a30TCOAEPKALIUX OPraHUYECKHX COEIMHEHMI:
aMUHOB U aMUHOKHCIIOT.

buonornueckn BaxkHbIE BEMIECTBA: JKUPBI, OEITKH, YIJIEBOJAbI (MOHOCAXapHbI,
JUCaxapy/Ibl, TTOJUCAXAPUIBI).

B3anmocCBA3b OpraHnyecKuX COCTMHEHUN.

MeTtoabl NO3HAHUS B XUMHUU. XUMHUS U KU3Hb.

[IpaBuna pabotel B naboparopuu. JlabopaTtopHas mocynaa u obopynoBanue. [IpaBuna
0e30MmacHOCTH MpU paboTe C €IKWMH, TOPIOUYMMH M TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMHU
OBITOBOM XUMHUH.

Hayunsle MeTonbl HccleoBaHUS XMMHYECKUX BEIIECTB W MpeBpauieHuid. MeTobl
pa3iesieHusi CMECEel U OYMCTKH BELIECTB.

UucTeie BemecTBa W CMECH, HEOJHOPOJHBIE W OJHOPOJHBIE CMECH, MPHU3HAKH, IO
KOTOPBIM MOYKHO OTJIMYUTH YUCTOE BEIMIECTBO OT CMECH, CTIOCOOBI pa3/IeICHUS CMECEH.
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Omnpenenenne xapakrepa cpeibl BOJHBIX PACTBOPOB BenlecTB. IHIMKAaTOPEI.
KauecTBeHHBIE peaKI[MM HA HEOPraHUUECKHE BEIIECTBA U HOHBI.
Wnentudukaiys opraHn4eckux coeIMHEHHUHN.

OcHOBHBIE CIIOCOOBI MTONMYYeHHUS (B J1aOOPaTOPUHU) KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K

W3YYCHHBIM KJIaccaM HEOPTaHHMUYECKUX COSAMHCHUN.
OcHOBHBIE CTIOCOOBI MOTYYEHUS YTIIEBOJOPOAOB (B J1A0OPATOPHH ).

OcHoBHbIE CTTIOCOOBI MOTY4YEHUS KUCIOPOACOACPKAIINX COSAUHEHUH (B 1ab0opaTOpn).
OO61ue HayyHble MPUHIMITBI XUMUYECKOTO MPOU3BOACTBA (HA MPUMEPE MPOMBILILIEHHOTO
MOJIyUYeHUs aMMHaKa, CEpHOM KHCIOThI, METaHOJIa). XUMUYECKOE 3arps3HEHHUE OKpYKarollei

Cpezbl U €ro MoCJIeACTBUS.
[TpupoHBIe HICTOYHUKH YTIEBOJOPOOB, UX IepepaboTKa.

[TpupoaHble HMCTOYHHMKH YTIIEBOJOPOJIOB, COCTaB, CBOMCTBA M METOblI INEpPepabOTKH

HeTH; OXpaHa OKPYXKAIOIIEH CPEeIbl OT 3arpsi3HEHUS HEPTHIO U HEPTETIPOTYKTAMH.

BLICOKOMOHeKyJ'IHpHBIe COCAUHCHMU. Peakuuu MMOJIUMCpHU-

3alUd KW IIOJHMKOHACHCAIIHNH. HOJII/IMepLI. HJ'IaCTMaCCBI, BOJIOKHA, Kay1YyKH.

Kanennapubplii rpaguk npoxoskaeHusi IPOrpaMMHOI0 MaTepuaja Kypca
BHEYPOYHOIi 1eITeJIbHOCTH
«Tpynublie 3agauu kypca xumum» B 2023-2024 yueGHOM roay

Ne Tema Koa-so
4acoB
1. Teopernueckre OCHOBBI XUMHH 13
2. Heopranuueckas xumus 7
3. Opranuydeckasi XMMHs 8
4, Metoabl T03HaHUS B XUMUHN. XUMHUSA U KU3HD. 6
Hroro: 34
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Kaneﬂnapﬂo — TeMaTH4Y€CKO€ IJIAHUPOBaAHUE

Pa3nen Homep Tema ypoka Aara
yYpOKa yYpOKa
1 yeTBepTH
1. BBenenue. 3HakOMCTBO ¢ LIETSIMU U 3a/1a4aMu Kypca.
2. OnexTpoHHas KoHpurypanus aroma. OCHOBHOE U
BO30Y>KICHHOE COCTOSIHHE aTOMOB.
3. XapakTepHucTuKa NEPEXOIHBIX AEMEHTOB — ME/IU, LINHKA, XpoMa,
JKelesa 1o UX MOJIOKEHHUIO B IePHOIUUECKON
cucteMe xuMuueckux osneMmeHToB J[.M. Menaeneesa u
0COOCHHOCTSIM CTPOCHHSI X aTOMOB.
4, OO0m1as XxapakTepUCTUKA HEMETAIUIOB TJIaBHBIX Toarpymi V-
VII rpynn B cBS3U € UX MOJIO)KEHUEM B IEPUOANUECKOMN
cucreMe xumuueckux snemeHtoB J[.M. MenneneeBa u
Teoperuuec O0COOEHHOCTSIMU CTPOEHHMSI UX aTOMOB.
K€ OCHOBEI |2 CrerneHb OKUCIICHUS U BAJICHTHOCTh XUMHUYECKHX DJIEMEHTOB.
Sy — 6. TermnoBoii  3¢pdexkr XumMuuecko peakuuud. TepMOXHMHUYECKHE
(13 qacon) YpaBHCHMUI.
7. CKOpOCTh PEaKIny, €€ 3aBHCUMOCTh OT Pa3JINYHBIX (PAKTOPOB.
8. Xumuyeckoe paBHoBecue. CMelieHrne XUMUYECKOTO PAaBHOBECHS MO
JICMCTBUEM pa3IMIHBIX (DaKTOPOB.
9. Peakiiuu noHHOoro oomMeHa.
10. I'uaponus conei.
11. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
12. DJIEKTPOJIN3 PacIlIaBOB U PACTBOPOB (COJIEH, MIeN0Yeid, KUCIIOT).
13. Wounenii  (mpaBuio B.B. MapkoBHHKOBa) U paJMKaIbHBIN
MEXaHU3MbI PEaKIMil B OPraHUYECKON XUMUU.
14. Knaccugpukanuss ~ Heopranuueckux  BemiectB.  HomeHnknarypa
HEOPraHMYECKUX BEIIECTB (TpUBHUAIbHAS M MEXAYHAPOIHAs).
15. XapakTepHble XUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAJIIOB.
16. XapakTepHble XMMUYECKHE CBOMCTBA ITPOCTHIX BEUIECTB-HEMETAJUIOB.
Heopranuye |17 XapakTepHble ~ XMMHYECKHE CBOWCTBA  OKCHIOB:  OCHOBHBIX,
CKas Xumusi aM(OTEpPHBIX, KUCIOTHBIX.
(7 uacos) 18. XapakTepHble XUMHUYECKHE CBOWCTBA OCHOBAHMH W aM(pOTEPHBIX
THJIPOKCUI0B. XapaKTepHble XUMHUECKUE CBOICTBA KUCIIOT.
19. XapakTepHble XUMHUYECKHME CBOWCTBA COJICH: CPEOHUX, KHUCIBIX,
OCHOBHBIX; KOMIUIEKCHBIX (Ha NMpUMEpe COCAWHEHHUH aIIOMUHUS U
IIMHKA).
20. B3anMOoCBsI3b pa3IMUHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB.
21 Teopust CTpPOEHHsI OpPraHWYECKHX COCJUHEHUN: TOMOJIOTHS H
n3zomepusi. B3auMmHoe BIHMsiHME aTOMOB B MOJIEKYJIax.
22 Tumel cBsizell B MOJIEKYJIax OpraHUYECKUX BellecTB. | mOpuamzanus
Opranuuec aTOMHBIX opOuTasiet yrnepona. Pagukan. @yHkunoHanbHas rpynmna.
K&ﬂq):gl:)ﬂ 23 XapakTepHble XUMHYECKHUE CBOﬁSTBa YIJ1€BOJOPOIOB.
24 XapakTepHble XUMHUYECKHE CBOIMCTBA NPEACTHHBIX OJHOATOMHBIX U
MHOT'0aTOMHBIX CIIUPTOB; (peHoa.
25 XapakTepHble XWMHYECKHE CBOMCTBA albJETUIOB,

IIpeeIIbHBIX
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KapOOHOBBIX KHUCIIOT, CJIOKHBIX (PUPOB.

26 XapakTepHble XUMHUYECKHE CBOIiCTBa a30TCOEpKAIINUX
OpPraHUYeCKHUX COCIUHCHHUN: aMHHOB M AMHHOKHUCIIOT.

27 buomornueckn BaKHBIE BEIIECTBA: JKUPBI, OEJIKH, YIJIEBOJIBI
(MOHOCaxapuibl, IMCaXapuabl, MOJIUCAXAPHJIbI).

28 B3anMoCBsI3b OpraHHUECKUX COCTHHEHHUI.

29 [IpaBuna Oe3omacHOCTH Mpu paboTe C EAKHUMH, TOPIOYHUMH U
TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMH OBITOBON XHUMHH.

30 Hayunbie MeTOOBI  HMCCIEAOBAaHHMS XWUMHUYECKHUX  BEHIECTB U
npeBpanicHuii. MeTo bl pa3ieieHus CMeceil B OUUCTKHU BEIICCTB.

MeTroani 31 KauecTBeHHBIE peaklMi HA HEOPTAHMYECKHUE BEIECTBA U MOHBI.

IMIO3HAHUA B 32 WneHtudukanus opraHndecKuX COeTMHCHUM.

XHMHH. 33 OO6imue HaydyHble NPHMHIMIBL  XMMHYECKOTO  IPOU3BOICTBA.
Xumust u XMMHUUECKOE 3arpA3HEHNE OKPYIKAIOIIEH CPeIbl M €r0 MOCIEACTBHS.
KH3HB. (6 34 BEICOKOMOIIEKYJIIPHBIE COEIMHEHUS.

4acos) Peakmuu

nojauMepusauuu U noinukoHaeHcauuu. [lomumepsl. Ilnactmaccsl
, BOJIOKHA, Kay4yKH.

Hroro: 34 yaca
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