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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMma 1o XMMHM Ha YPOBHE CpeIHEro 001ero oopazoBanus pazpadoTaHa Ha OCHOBE
®OenepanbHOTO 3aK0HA 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii Depepanumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (emepaibHONW 00pa30BaTENbHONW MPOrpaMMBI CPEIHETO
obmero o6OpazoBanusi (DOOIl COQO), mnpencrasieHHbpix B DdenepaqbHOM TroCyIapCTBEHHOM
obpazoBarenbHoM cTangapre COO, ¢ yuérom Konnenmuu npemnogaBanus ydeOHOTO MpeaMera
«Xumusi» B 00pa3oBaTelbHBIX opraHm3amusx Poccuiickoit @Denepanuu, peagn3yrOININX
OCHOBHBIE 00pa3oBaTeibHbIC MPOTPAMMBI, ¥ OCHOBHBIX MOJOXeHUH «CTpaTeruud pa3BUTHUS
BocnuTaHud B Poccuiickoit @Penepanuu Ha nepuon Ao 2025 roma» (Pacnopsbxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO/J0B K pa3pabOTKe NpOrpaMMbl IO XHMHH, K ONPEICICHUI0 OO0IIeH
CTpaTeru 0O0y4eHHsI, BOCOUTAHUS U PA3BUTHUS OO0ydaIOLIUXCsA CPeICTBAaMU y4eOHOro mpeaMera
«Xumus» nns 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABHIIM KOHIICTITYyallbHBIE TMOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IEeNIeH, COJIEp)KaHHs, pPE3yJbTaTOB OOydYeHHS U
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB.

XuMuyeckoe oOpa3oBaHHE, IIOJYy4yaeMO€ BBITYCKHHUKaMU  00I1eo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOThEMJIEMOW dYacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpLIAIONIMM 3TallOM peaju3alMyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MNPUCYIIUX LEJOCTHOM cHCTeMe XMMHYECKOro oO0pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB HPUPOJIbI, (POPMUPOBAHUS MHPOBO33PEHHSI U OOILIEH KyJIbTYypbl
YeJIOBEKa, a TaKKe H3KOJIOrMYeckM OOOCHOBAaHHOTO OTHOILEHHS K CBOEMY 3J0POBBIO U
npupoaHoil cpene. Peanusyercs xuMuieckoe oopa3zoBaHre 00y4arOIMXCsl HA YPOBHE CPEIHETrO
obmrero 0O6pa3oBaHUsl CPEACTBAMH Y4eOHOTO MpeaMeTa «XHUMHUS, COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONPENENIEHbl B IMpOrpaMMe I0 XUMHUU C Y4YETOM CHEUMPUKHA HAYKU XUMHH, €€
3HA4YEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEpUAIBbHOMN KU3HU OOIIECTBA, a TAKKe C yUETOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepaunn.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0cOOYIO0 pOJib B COBPEMEHHOM
UBUJIN3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTtepHalbHON KyiabTypbhl. OHa BHOCHT CBOM BKIaJ B
dbopMUpOBaHUE PALMOHAIEHOTO HAYYHOTO MBIIUICHHUS, B CO3JJaHUE 1IEJIOCTHOTO MPEACTaBICHUS
00 OKpy:KarollleM MUpPE KaK O €IUHCTBE MPUPOBI U YEIOBEKA, KOTOPOoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHS BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHUSI.

TecHO B3aUMOJEWCTBYST C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHs CTaia
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIBTYphl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOrO Tpynaa U
KU3HU KakJaoro ujeHa oOuiectBa. CoBpeMeHHash XMMHS KaK HayKa co3HjaTrelbHas, Kak Hayka
BBICOKHMX TEXHOJIOTHMH HaIlpaBJIeHa Ha pellleHHe I00albHBIX MPOOIeM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, HJHEPreTHYECKOM, IHUIIEBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBMM ¢ OOIMMHU IENIMH W TPUHIMIIAMH CpEIHEro oOmero oOpa3oBaHUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUST) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOYyYalOMIMXCs, HEOOXOIUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUEHUS B JKU3Hb COIIMYMa,
MPOJOKEHHS 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsiromiuMu  pefMeTa «XUMHUsA» SBISIOTCA 0a3oBble Kypchl — «OpraHuueckas
xumus» 1 «O0IIas 1 HeopraHu4decKkasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX



SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKH: CHCTEMa 3HAHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIOUCHHEM
3HaHUW U3 OOIIEH XUMHM) U OpraHndeckol Xxumuu. GopMUPOBaHHE NAHHOW CHCTEMbI 3HAHUUN
OpU M3Y4YEHHUU IpeaMeTa oOecleurMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCErO MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Oprannyeckas Xumus» U «OO011as 1 HeopraHuuecKas
XUMUS» cpopMHpoBaHa B IporpaMMme IO XMMHUHM Ha OCHOBE CHUCTEMHOTrO MOJXOAa K MU3yUEHUIO
yuyeOHOro Marepuasa M OOYyCIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKONM XHMHHU BEILIECTBA
paccMaTpuBaIOTCs Ha YPOBHE KJIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COECIUHEHMMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX NPEICTaBICHUNA O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIVIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTMUECKM aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmdeckoil XMMHUU MOIYy4aroT
pasBuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUsS IEpBOHAYAIbHBIC
IPEJICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKAMOHHBIX MPU3HAKAX BELECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHMSI, 0 XMMUYECKON peaKIuH.

[Ton HOBBIM yTrJOM 3peHHsl B mpeaMere «XHUMUs» 0a30BOro0 YpPOBHS paccMaTpHUBAETCS
U3yYeHHBII Ha YypPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUECKUI Marepuan u
(dakTosIornyecKre CBEJACHMS O BEUIeCTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XUMHUs» O00ydyaroIIUMCS MPENOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HaYeHHE MEePUOJUUECKOr0 3aKOHA C OOLIETEOPEeTHUECKUX U METOJO0JIOTMYECKUX IO3UIIHM,
riry0xe TOHSATh HCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT 0O0OOIIaroumei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUI O BaKHEHIINX BELIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMUUYECKUX PEAKLMSX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSAX IPOTEKAHUS
jpononHserca B Kypcax 10 um 11 kmaccoB asnemMeHTaMM  COIEp)KaHUs, HMEIOIIHUMU
KYJIBTYPOJIOTHYECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBSA3M XMMHMU C JIpyTUMH HayKaMH, pacKpblBaloT €€ pojib B I03HABaTEIbHOM U
IPAaKTUYECKON JEATEIIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHsI K IPOLIECCY
TBOpPYECTBA B 00JACTH TEOPUHU M MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSA3aHHBIX C XUMHUEH,
KPUTHUECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl MOMOJIHEHNs 3HAHUM, pelieHus
UHTEJUIEKTYaJIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIIEOBATENbCKUX 3ajad. B menoM conepxaHue
y4eOHOro npeamera « XMMHs» JTaHHOTO YPOBHS M3y4YEHHsI OPHEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yJaromuxcsi MUPOBO33PEHYECKON OCHOBBI /ISl IOHUMaHUS (PUIOCOPCKUX HIEH, TaKMX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTaHUYECKOT0 U OPraHMYECKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTAaBOM U CTPOECHUEM, I03HABAEMOCTb NMPUPOJIHBIX SIBICHUH MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEXIy HOBBIMH (PaKTaMH U TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH IKOJOTHUYECKUX MpoOsieM, a Takxke MpolieM cOepexeHus
SHEPreTUUECKHUX PECYPCOB, ChIPbsl, CO3JaHMUS HOBBIX TEXHOJIOTHI U MaTEpHUaJIOB.

B nmnnane pemeHus 3agad BOCHMTAHUS, Pa3BUTUS U COLMAIM3ALMU  OOYYarOLIUXCS
IPUHATHIE MPOrpaMMON IO XUMHUHM IOAXOAbl K OINPEAEIEHUIO0 COJEPKAaHUS U TOCTPOEHUs
npeaMeTa IpeaycMaTpuBaoT (pOpMHUpPOBaHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUN, MMEIONINX
0a30Bo€ 3HaUEHUE I PA3TUYHBIX BUIOB JESATEILHOCTH: peUIeHHs IpobiieM, IOUCKa, aHaau3a u
00paboTkn wHGOpPMAIUU, HEOOXOIUMBIX JIJIi TPHOOPETEHUS OMbITa MPAKTUYECKOW U
HCCJIEIOBATENBCKOM I€ATEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUU XUMHHU.



B npakTuke nmpenoiaBaHus XUMHH KaKk Ha YPOBHE OCHOBHOTO OOITIET0 00pa30BaHHUs, TaK U
Ha ypOBHE CpeaHero oomero oOpa3oBaHMs, TP  ONPEACICHHH  COJCpKaTeIbHOU
XapaKTepUCTUKU LeJiell M3y4yeHHUs TMpeAMeTa HamnpaBlIeHHUEM IEepPBOCTEIIEHHOM 3HAYUMOCTU
TPaAWLIMOHHO TpHu3HAETCsT (OPMUPOBAHHME OCHOB XHUMHYECKOW HAyKH Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKOW [EATEIHHOCTH YEIOBeKa W KaK OJHOTO U3
KOMITIOHCHTOB MHPOBOH KyJIbTYphl. C METOIWYECKOW TOYKH 3pEHHUS TaKOW IMOAXOM K
OTIpe/IeNICHUIO eJIel N3YUYEeHHUS IIPEIMETa SBISIETCS BIOJIHE ONPABAAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMH IIEJIIMH HM3y4YeHUS mpeaMera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (opmupoBaHUE CHCTEMbl XUMHUYECKHMX 3HAHUW KaK BaKHEHIEW COCTaBISAIOIIEH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBHIC MOHSTHS,
(yHIaMeHTaIbHBIE 3aKOHBI M TCOPHUH XHMHW, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
NOHMMAaHHE CYIIHOCTH JOCTYMHBIX O0OO0OIIEHUII MHPOBO33PEHYECKOT0 Xapakrepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peakluil, HeOOXOIUMBIX ISl IPHUOOPETEHUsI YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SBICHUH, IMEIOIIUX MECTO B MPUPOJC, B IPAKTHUECKON 1
MOBCEIHEBHOMN JKU3HH;

® pa3BUTHEC YMEHHA U CIOCOOOB [ESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHEHMEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOACHUEM TMpaBuil Oe301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, comepikarenbHas XapaKTEpUCTUKA [ENeH U 3a7a4 U3yYCHHUS MPEIMETa B
porpaMMe 1o XMMHUH YTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMU
B cucTeMe cpefHero oOmiero obOpazoBanusi. CeronHs B MPENoJaBaHUU XUMHH B OoJbliei
CTEMEeHH OTAAETCA NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJep:KaHus OOydYeHus,
OpUEHTHUPOBAHHOW Ha TIOJATOTOBKY BBHIMYCKHHKA 0OIIe00pa30oBaTeNbHOM OpTaHU3AINH,
BIIAJICIONIET0 HE HAOOPOM 3HAHWHU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSAMH aKTUBHOTO TOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHOW KU3HU IS PEIICHUS
MPAKTHYECKHX 3a7ad.

B cBa3u ¢ oTuUM mpu uM3y4YyeHHH TMpeaMeTra «XUMEs» JOMUHHUPYIOIIEE 3HAYCHHE
MPHOOPETAIOT TaKUE IeNN U 3aa49H, KaK:

ajanTanus OOyJaromMXCsAd K  YCJIOBHSAM JUHAMUYHO  Pa3BUBAIOMIETOCS  MUpA,
dbopMupoBaHHE MHTEIUIEKTYaJbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caM00Opa3oBaHHIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHHATUIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBI3aHHBIX C BEIIECTBAMH M UX MIPUMEHEHUEM;

dopMupoBaHUe Yy OOYyYaroIMXCS KIIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
MMEIOLINX YHUBEpPCAIbHOE 3HAUCHUE ISl Pa3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS MPOoOsieM,
MoWcKa, aHalu3a W 00paboTkKu HWHPOpPMAIUKM, HEOOXOAMMBIX Ui MPUOOPETEHHs OIbITa
JESITEIIBHOCTH, KOTOpas 3aHMMAeT BaXXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe IS OICHKH C
MTO3UINH SKOJIOTHICCKOM 0€30IacCHOCTH XapaKTepa BIIHSHHS BEIIECTB H XUMUYECKHUX MTPOIIECCOB
Ha OpPTraHu3M YeJOBeKa U MPUPOJIHYIO CPEeny;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, WHTEIIEKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00yJaromuxcsi: CHocOOHOCTH CaMOCTOSITEIBHO TPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHUA B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOJH30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOUCKA M aHalu3a y4eOHOM U Hay4YHO-TIOMyIIpHOU HH(DOPMALIMA XUMHYECKOTO
COJIePIKAHUS;



dbopMUpOBaHUE U Pa3BUTHE y O0YUYAIOIIUXCS ACCOIUATHBHOTO U JIOTUYECKOTO MBIITUICHUS,
HAOJIOTATEIIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMEI, B
YaCTHOCTH, IPH TUTAHUPOBAHUH U TIPOBEICHIUH XHMHUYECKOTO IKCTIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYaromuxcs yOeKIEHHOCTH B TyMaHUCTHYCCKOW HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pONM B  PEUICHWHM TIIIOOAJIbHBIX MPOOJIEM  paIlOHAJILHOTO
MNpUpPOAOIIOJIL30BaAHN, IMOIMMOJIHCHUSA OJHCPrETUYCCKUX PECYPCOB MU COXPAHCHUS IMPUPOIHOIO
pPaBHOBECHSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K MPHUPOJIE H CBOEMY
3JI0pPOBBIO, & TAK)KE MPUOOPETEHHS OIbITA UCIIOJIB30BAHUS MONTYYCHHBIX 3HAHHUM U1l TIPUHSATHUS
T'paMOTHBIX peIJ_IeHI/Iﬁ B CUTyalluAdX, CBA3aHHBIX ¢ XUMHUYCCKUMU ABJICHHUAMMU.

B yueGHOM mmaHe cpemgHero oOImero oopa3oBaHUsl MpeaMeT «XHUMHUs 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPeIMETHOI 00nacTu « EcTecTBEeHHO-HAYYHBIEC TPEIMETHI.

OO01ee yuCiIO 4acoB, OTBEAEHHBIX U U3yYEHHUs XUMHUHU, HA 0a30BOM ypOBHE CPEIHErO
obmero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Hezemio).



COJAEP/)KAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTHn4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

ITpenMer opraHMuYeckoil XUMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IOJIyYECHUU
HOBBIX BEIIIECTB U MaTepUasoB. Teopus CTpOEHUs OpraHuueckux coequHenuit A. M. bytneposa,
e€ OocHOBHbIE MOJIOKEHUA. CTpyKTypHbIE (OPMYJIBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XMMHUYECKas CBS3b B OPraHMYECKUX COCIUHEHMSX — OAMHAPHBIC U KPATHBIE CBSI3H.

[lpencraBnenne o  kiaccudukauMum  opraHuueckux  BemiectB.  Homenknarypa
OpraHMYECKUX COEIMHEHUI (cucreMarudeckas) U TPHUBHAJIBHBIE Ha3BaHUS BaKHEHIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJBI M3Y4YCHMs BEIIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHallaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpPraHMYeCKHUX BEIIECTB, HAOJIOJEHWE W ONHCAaHUE JAEMOHCTPALMOHHBIX ONBITOB II0
[IPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuU (IJIaBjieHUe, OOyTriIMBaHUE U FTOPEHUE).

YraeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMHM psa. MeTaH m 3TaH — mpocTenniue
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKME M XHUMHYECKHE CBOMCTBa (peakuuu 3aMelIeHHs U
rOpeHUs ), HaX0XAEHUE B IPUPOJIE, TOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUH psAll. DTWIECH U MPONWIEH — IPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3MYECKUEe M XHMHYECKHE CBOICTBa (peakiuu TUIAPUPOBAHMS,
raJIOT€HUPOBAHUS, THIPATAllUK, OKUCIIEHUS U TIOJMMEPU3ALIMHN), IOTYYEHUE U IPUMEHEHNE.

Anxanuensl: Oyraguen-1,3 u MetunOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [loayueHne CMHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psiA. AUETUIEH —
NPOCTEUIINI MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA
(peakuuy TMIpUPOBAHUS, TAJIOIr€HUPOBAHMSI, THApaTalliK, TOPEHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3MYECKUEC U XUMHUYECKHE CBOWCTBA (peaKIuu
raJJoreHUpOBAaHUS U HUTPOBAHUSA), MOJIyY€HHE WM TNpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolcmea (peaKyuu 2aio02eHUposanus U HUMpPOBAHUsl), NOLyUeHUue U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJISKAIIMMHU K Pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOUHUKU YIIeBOAOPOJOB. [IpupoHbIii ra3 U MOmyTHbIE HEQTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTkd He(TH: TeperoHka, KpEeKUHT
(TepMHUYECKU, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku He(YTH, UX PUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroib ¥ MPOIyKThI €ro NepepadboTKH.

OKCHEpUMEHTAJIBHBIE METOJBI N3Y4YCHMs BEIECTB U MX NPEBPAILICHUN: O3HAKOMIIEHHUE C
o0pa3laMu MiIacTMacc, KaydyKoB U pe3uHsl, Kojulekunu «HedTs» u «Yromas», MoaeIrupoBaHue
MOJIEKYJl YTJIEBOJOPOJOB U TaJOT€HONPOU3BOJHBIX, NPOBEIEHHE NPAKTHYECKOW pPaOOTHI:
MOJTyYEHHUE STUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnble 3anaun.




Bobuncnenuss mo ypaBHEHUIO XUMHUECKOM peakuumu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pPEaKlMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WIN MPOILYKTOB PEAKLIUN).

KucJiiopoacoaep:kamnue opranHudeckne coeJuHeHust

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAaHON: CTPOCHHE, (HU3UYECKUE U
XMMHYECKHE CBOWCTBA (peakUuu C aKTMBHBIMU METallaMH, I'aJIoOT€HOBOJIOPOJAMHU, FOPEHHE),
npuMeHeHue. BoropoiHble ¢BA3M MeX Ay MOJIEKyJaMH ciupToB. JleficTBue MeTaHOIa U 3TaHoJIa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToOMHBIE CHHUPTHL. OTHICHIJIHMKOIb M TIMIEPUH: CTpOEHHe, (U3UYeCKHe u
XMMHYECKHE CBOMCTBA (B3aUMOAEHCTBUE CO IIETOYHBIMU METalJIaMi, Ka4eCTBEHHAsI peakliys Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBue Ha opraHu3M denoBeka. IIpuMeHeHue riunepuHa u
STUJICHTJIUKOJISL.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anbrerunpl M kemouwl. DopManbIeruj, aueTalbAETHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOICTBa (peakLMU OKHMCICHHS W BOCCTAHOBJICHMS, KayeCTBEHHBIC DPEaKIIMN),
[I0JIyY€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeniebHbIe KapOOHOBbIE KUCIOThl. MypaBbuHAs U YKCYCHasi KUCIIOTBI:
CTpOEHUE, PU3HMUECKUEe U XUMUUYECKHE CBOICTBA (CBOWCTBA, OOLIME JUIsl Kjlacca KUCIIOT, peakLus
TepuUKalMK), ToJydyeHHe U mpuMeHeHue. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE IEHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. 'naponns xxupos. [Ipumenenne xupoB. buonoruueckas poiib KUpPOB.

VYrneBoasl: cocTaB, KilacCU(pHUKaIMA yIIeBOAOB (MOHO-, 1U- U MoJucaxapuabl). ['moko3a —
OPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUECKUE M XUMHUYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcuaoM Meau(ll), okucinenue amMMuadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHOBIEeHHE, OpOXKEHUE TIIIOKO3bI), HAXOXKJICHHE B TMPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak H30Mep TIIFOKO3BI.

Kpaxman u nemnronosa kak npupojassle noaumepsl. CTpoeHne Kpaxmaia U LEJUII0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoJn3, KaYeCTBEHHAs PEaKusi C HOJAO0M).

OKclepUMEHTalbHbIE METO/Abl M3Y4YeHMs BELIECTB M HUX IPEBpallleHHi: NpOBEJeHHUE,
HaOJIOIGHHE W ONMCaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuuyu OJHOATOMHBIX CHUPTOB (OkHciaeHHe 3TaHona okcuaoM wmeau(ll)), mMHoroaromHsIx
cnupToB (B3auMopeiicTBue rmuepuHa ¢ rugpokcugoMm menu(ll)), ampaeruaoB (okucieHue
aMMHMaYHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmemu(ll), B3ammopeiicTBue
KpaxmMaja ¢ HOAOM), MNpPOBEACHUE IPAKTHUECKOM pabOThl: CBOHCTBa pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnble 3anaum.

Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuumu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIeCTBA WJIM MPOAYKTa PEeakIHH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIM MPOAYKTOB PEAKIIMH).

A3oTcoiepikalie OpraHn4eckiue CoeMHEHNUS.

AMUHOKHCIOTBI Kak aM{QoOTepHble oOpraHudyeckue coenuHeHus. Pusnyeckue u
XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha NpuUMepe TIJMIMHA). buojorumueckoe 3HaueHUE
aMuHOKHUCIIOT. [lenTuasl.



benku kak nmpuUpoaHBIE BBICOKOMOJIEKYJISIpHBIE coefuHeHus. llepBuynHas, BTOpHYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OENKOB: THUIPOIM3, IAEHATYypalus,
Ka4eCTBEHHbIE PEeaKLMU Ha OEJIKU.

OKcrepUMEeHTalbHbIe METOJIbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOirofeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HArpeBaHWM, LIBETHBIC
peaknuu OCIKOB.

BbicokomoIeKy I pHBIC COCUHEHUA

OcCHOBHbBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUIl: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPEIHSAs MOJeKyJsipHas Macca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNI — MOJMMEPU3ALNS U IIOJTUKOHEH AL

OKCIEpUMEHTAJIBHBIE METOJBI M3Y4YCHMs BEIIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHUE C
00pa31aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIyKOB.

MexnpeameTHble CBS3H.

Peanu3anus MeXIpeaIMETHBIX CBA3EH IPU U3y4YEHMM OopraHnyeckord xumuu B 10 kiacce
OCYILECTBJIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAy4YHbIX MOHSATHH, Tak MU
MOHATUH, SBIAIOIIUXCSA CUCTEMHBIMU JUIsSL OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCcTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAy4YHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KIacCupuUKalus, TI[EePUOJUYHOCTh, HAOIIOJEHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: Matepus, SHEPIUs, Macca, aTOM, DJIEKTPOH, MOJIEKYJla, JHEPIeTUYECKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, (pU3MUECKUE BETUYMHBI U €AUHUIIBI
UX U3MEPEHUSL.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BelIeCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellleCTBa (O€IIKH, YTIeBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOILIUBO, PECYPCHI.

TexHOIorus: NUIIEBbIE POAYKTBI, OCHOBBI PAllMOHAJIBHOTO ITUTAaHUs, MOIOIIUE CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE MIpenapaTsl, MaTeprasbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckue 0OCHOBbI XMMHH

XuMudeckuid dmeMeHT. AToM. Snpo aroma, H30TOMBI. DJEKTpOHHAs 000JI0YKa.
DHepreTUUecKue ypOBHH, MOIYPOBHU. ATOMHBIE opOuTany, S-, p-, d- anemMeHTsl. OCOOCHHOCTH
pacripesielieHus] IEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOHHAs! KOH(UTYpaLKs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckass cucrtema XUMHUYECKHX 3ieMeHToB [[. .
MenneneeBa. CBsA3p NEpUOANYECKOTO 3akoHa M [lepmonnyeckoil CHCTEMBI XUMHYECKHX
anemeHToB J[. . MenneneeBa ¢ COBPEMEHHOI TEOpPHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyNnam 1 nepuogaM. 3HadeHre MEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBs3b. Buabl XMMHYECKOHl CBs3U (KOBaJeHTHas
HEMoJIsIpHasl U MOJIsipHasi, MOHHAs, MeTaJIMueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMHUYECKOU CBsi3M (OOMEHHBIM U JTOHOPHO-aKIENTOPHBIN). BomopoaHasi cBsi3b. BaneHTHOCTH.
DneKTpooTpUliaTeNbHOCTh. CTenenb okuciieHus. IOHbI: KaTUOHBI K AHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKU.

[Tonsitue o AucnepcHBIX cucTeMax. VICTUHHBIC M KOJIJIOMIHBIE pacTBOPBL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHuid. HomeHkmatypa HeEOpraHUYeCKHX
BEIECTB. ['eHeTHyeckas CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUUHBIM
KJ1accam.

Xumuyeckas peakuusi. Knaccudukanus XUMHUYECKHX peakuuid B HEOPraHUYEeCKOW Hu
OpraHMYECKOM XMMHH. 3aKOH COXPAHEHHUs MAcChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBpALCHUS
SHEPTUHU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTUMble peakKlUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUAIOIIAE HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunuun Jle larense.

OnexTponutnyeckas aucconuanus. CuipHbIE W cina0dble 3JeKTpoiauTsl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHCIIast, HEUTpaIbHAas, IIETOTHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METO/Jbl M3yYEHHsI BEUIECTB M MX IPEBpPALICHUN: JEMOHCTpPALIMS
tabnui «llepuoanyeckas cucrtema xumuueckux sneMentoB J[. M. MenpaeneeBa», u3ydeHue
MOJCNIe KPUCTAUIMYECKHX PEeImETOK, HAOII0JEHHEe H OMHCAaHUE JEeMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3oKeHHE IEPOKCHAAa BOJOpPOJAAa B TMPUCYTCTBUM KaTallu3aTopa,
ONpeJIeJIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOBEIeHUE MPAKTHUECKON paboThl «BnusHue pa3znuyHbix (aKTOpOB Ha
CKOPOCTbh XUMHUUYECKOU PEAKIIUI.

Pacuérneble 3anaum.

PacuéTel N0 ypaBHEHUSAM XMMHUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pPacy€ThI C UCMOJIB30BAHUEM TMOHATHS «MACCOBas JI0JIS BEIIECTBAY.

Heopranuueckasi xumus

Hemeramnsl. Ilonoxxenne HemerauioB B Ilepuogudeckoll cucTeMe XMMHYECKHX
anementoB JI. M. MenzaeneeBa U 0COOEHHOCTH CTpoeHHsI atromMoB. Dusnueckue CBOHCTBa
HEMETAIIJIOB. AJUTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TAJIOT€HOB, cephl, a30Ta, ¢ocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOTHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIIMX HEMETANIOB U UX COCMHEHUHN.

Mertamibl. [lonoxenune meramnoB B [lepruoauyeckoil cUCTEME XMMHYECKHUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aToMOB MeTayuioB. OOmue
¢duznyeckue cBoiicTBa MeTaysioB. CIUIaBbl METANIOB. DJIEKTPOXMUMHUYECKUN Pl HANpPSKEHUMN
METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWMIIUX METAJUIOB (HATPHM, Kauul, Kalabl[Ui, MarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHHM.

O6mue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHneHne MeTamioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YUY€HHUs BEUIECTB U MX MPEBPALICHUN: HU3yYCHHE
KOJUTeKIIMA «MeTallbl U CIJIaBbI», OOpa3l0OB HEMETAIIOB, PEIICHHWE SKCIePUMEHTATBLHBIX



3aa4, HAONIOJICHWE W  ONHCAHWE JEMOHCTPAIMOHHBIX ¥  JTA0OPaTOPHBIX  OMBITOB
(B3aMMOJIeCTBUE THAPOKCHIA ATIOMUHUS C PACTBOPAMM KHCJIOT M IIEJIO4Yed, KauyeCTBEHHBIE
peaKIny Ha KAaTHOHBI METAJIOB).

Pacuérnbie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIIMH BEIIECTB, PacYEThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB UMEET ITPUMECH.

XuMus 4 )KM3Hb

Ponb xumuu B 00eCriedeHIH SKOJIOTUICCKOM, SHEPTeTUICCKON U THIIEBON 0€30MacHOCTH,
pa3BuTuu MeauiuHbl. [loHATHE O Hay4YHBIX METO/JAaX TO3HAHUSA BEIIECTB W XHUMHYECKUX
peaKkui.

[IpencraBiennss 00 OOMUX HAYYHBIX MPUHIMUIAX [POMBIIJICHHOTO MOIy4YeHHUs
BaKHEUIITNX BEIIECTR.

YenoBek B MHUpE BEHIECTB W MaTEPHAIOB: BAXKHEHIIIME CTPOUTEIIBHBIC MaTepHAIbI,
KOHCTPYKIIMOHHBIC MaTepHuajbl, KPacKH, CTEKJIO, KE€paMHKa, MaTepuaybl IJis 3JICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpATIbHbIC yI0OpEHUSI.

XuMHsT U 3]I0POBbE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOT0 MCTOIB30BaHMS IPEMapaToB OBITOBON XMMHUH B TTIOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXNpeAMETHBIX CBS3€H MPH M3YyYEHUH OOIEl M HeOpraHM4eCKOW XMMHUU B
11 xmacce ocymliecTBISCTCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK M TOHATHH, SBISIIONIUXCS CUCTEMHBIMH JIJIS OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSTHS: HAay4YHbIH (akT, TUIOTe3a, 3aKOH, TEOpHUs,
aHanM3,  CHUHTE3,  KiaccUUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  IKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEPTHsi, mMacca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKHI yYpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kieTka, OpraHm3M, JKOcHcTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuUHEpasIbI, TOPHBIE TIOPOJIBI, MOJE3HBIE UCKOTIAeMbIE, TOTIUBO, PECYPCHI.

Texunonorus: XUMHYECKast MIPOMBIIIIIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTETHHBIX MaTepuasos, CeITbCKOXO035CTBEHHOE MIPOU3BO/ICTBO, THIIEeBas
MPOMBIIIUICHHOCTh, (papMaIreBTHYECKass MPOMBIIIIICHHOCTh, TMPOU3BOJCTBO KOCMETHYECKHX
MpernaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [IPOTPAMMBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmMBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OO0YYarOIIMMHUCS
porpaMM cpeaHero o6iiero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-mMeTonn4yeckoil OCHOBOW Uil pa3pa0dOTKU IUIAHUPYEMBIX Ppe3yJIbTaTOB OCBOCHHS
IpOTrpaMM CpeHero o0IIero 00pa3oBaHus ABISETCS CUCTEMHO-ESTEILHOCTHBIN MOIXO/.

B cooTBeTcTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3ylbTaTOB OCBOCHHUS MpeameTa «XHUMHsS» Ha YPOBHE CpeaHero ooumiero obpazoBaHus
BBIJIETICHBI CIIEIYIOIINE COCTABIIAIOILNE!

OCO3HaHHME O0YYAIOIIUMHCS POCCUHCKOM TPaKIAaHCKOH WACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIMYMe MOTUBALUMU K 00y4EHHIO;

eJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHHMH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUECKUX TPaauLnii 0a30BOM HAYKH XHMUHU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCs PYKOBOJCTBOBAaTHCS B CBOEH JESTENBHOCTH
[EHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMHM, TPUCYIIMMHU IIEJTOCTHOM CHUCTEME XHUMHUYECKOIo
o0pa3oBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKON KyJIbTyphbl M CHOCOOHOCTH CTaBUTH LEIH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS IMpeaMera «XHUMHsD JOCTUTAIOTCS B E€AHHCTBE
yueOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSAMHU U HJE€AJlaMU  POCCHUHCKOIO
IpaXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMHU W NPAaBUIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMU TIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAaHOBJICHUS
JUYHOCTH 00yYaroIuxcsl.

JIMYyHOCTHBIE Pe3yJIbTAaThl OCBOCHHUS NpeaMeTa «XHUMUS» OTPaXaroT COPMHPOBAHHOCTH
ONbITa IIO3HABATEIIbHOM M NPAKTHUUECKOM JESITENbHOCTH OO0y4aloluuxcs 10 peaau3aluu
MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpa:xxaaHCcKOro BOCIMTAHMSA:

0CO3HaHMS 00YYarOIMMKCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH, YBAXKEHHS K
3aKOHY U NPaBOMNOPSAKY;

MPEJICTABICHUS] O COLHUAIBbHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATEIBHOCTHU MPH CO3JaHUH YYEOHBIX MPOEKTOB,
pelIeHnH yueOHbIX U TO3HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JPYTHX
IIPU aHAJIK3€E PA3INYHBIX BUJIOB YUEOHOMU JESITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAclIeJJUI0 OTE€YECTBEHHOMU
XUMHUH,

YBaXEHHsI K TPOIlecCy TBOpPUECTBA B O0JACTU TEOPUH M MPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTIIKEHHSI HAyKH €CTh Pe3yJbTaT JUIMTENbHBIX HaOI0IEHUH,
KPOIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YYEHBIX U IPAKTHKOB;



MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHUH U TOCIEAYIONIEM aHAJIU3e
UH(POPMAIIUHU O TIEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTCUECTBEHHOW XMMHH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMUYCCKUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIIEHHUS, OPUCHTHPYSCh Ha MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OIIEHUBAaTh CBOE IMOBEJCHHWE W TMOCTYNKH CBOMX TOBAapUUIEH C MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIECCTBUN STUX MOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbSA:

MOHMMAHUSA LIEHHOCTEeH 3I0poBOro M Oe3omacHoro obOpasza >KU3HHU, HEOOXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOrofcHHs MPaBWJI OE30MACHOTO OOpaIeHUs] ¢ BEUIECTBAMHU B OBITY, MOBCEIHEBHOU
JKU3HH U B TPYAOBOU J€ATEITHLHOCTH;

MOHMMAHUSA UEHHOCTH NPaBWJI WHAMBUIYAIbHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAHUS TOCJICJICTBUI M HEMPUSATUS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHHUS aKOTOJS,
HapKOTHKOB, KypPEHHUS);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIEI0BATEIbCKONW JIEATEIBHOCTH,
00I11IECTBEHHO IMOJIE3HOM, TBOPUECKOM U APYTUX BUJIAX JIESITEILHOCTH;

YCTAaHOBKM HA AaKTUBHOE YyYacTHE B PEIICHUM NPAKTUYCCKUX 3a7ad COIMAIBbHON
HAIpPaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYCHHIO MPOQECCHil pa3NIuvyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXXEHUS K TPYAY, JIOISAM TpYJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJIbHOW TPAeKTOPHH OOpa3oBaHUS,
Oynyueit npodeccuu U peaau3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEelH 00I1IeCcTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHUS:

9KOJIOTUYECKH 1IEeTIECO00PA3HOTO OTHOIIEHUS K IPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAHUS TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MPoOJeM, BIHSHHS SKOHOMHYECKHIX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEBI;

OCO3HAHUS HEOOXOAMMOCTH WCIIONB30BAHUS JOCTHKCHUN XUMUHU ISl PEIICHUST BOTIPOCOB
paIoHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENPUSITHS JIEWCTBHI, MPUHOCIIIMX BpeJ OKpYKarollell NpUpOJHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATOMPUATHBIE SKOJOTUYECKHE TOCHEACTBUS MPEITPUHUMAECMBIX
JIEMCTBUM U MPENOTBPAILATh UX;

HAJIMYUSl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJNbTYpPbI, OIBITA
JEATETbHOCTH  JKOJOTUYECKOW HAMNpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO03HABATEIILHON, KOMMYHUKATUBHON M COLMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTHH XeMO(DOoOuH;

7) HEHHOCTH HAYYHOIO NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKH;



NOHUMaHMA CHeUM(PUKN XUMHHM KaKk HayKH, OCO3HaHUs €€ poilu B (OPMHUPOBAHUHU
PalMOHAIBLHOTO HAYYHOT'O MBIIIIEHMSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTABIEHUS 00 OKpYyXkKaroIleM
MHUpPE KAaK O €IMHCTBE IPHUPOABI M 4YEJIOBEKA, B NMO3HAHWM IPHUPOJHBIX 3aKOHOMEPHOCTEH M
peleHny npobeM CoOXpaHeHHs! TPUPOTHOIO PAaBHOBECHUS;

yOSKIAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJII COBPEMEHHOW LWBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HaIIpaBICHHOCTH M Ba)XHOM POJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHOU
KYJIBTYpPBI, PEIIEHUH II100aJbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTUYECKOM, MHUIIEBOH U HKOJOTMYECKOM Oe30MacHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCTeuYeHNH YCIOBHI YCIIEIIHOTO TPYy/Aa U SKOJIOTMYECKH KOM(POPTHOM KU3HHU KaKJIOTO YJIeHa
o0111ecTBa;

€CTCCTBCHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHHMS CYIIHOCTH METOJOB IIO3HAHMI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJB30BaTh MOJyyaeMble 3HAHUS IS
aHaJIM3a U OOBACHEHHUS SIBICHUHM OKPYXKAIOIIEro MHpa M IPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaY4YHBIX ()aKTOB M MMEIOIIMXCS TaHHBIX
C LICJIBIO NTOJIyYE€HHSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHE 3HAHUS ISl PELICHUs NPodieM
B PEAJIbHBIX )KU3HECHHBIX CUTYaLUAX;

MHTEpeca K TO3HAHUIO U MCCIIEIOBATEIBCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTMBHOMY IIOJyYEHMIO HOBBIX 3HAaHMW 10 XHMHM B COOTBETCTBUU C IKMU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpyla B pa3iIuyHbIX chepax mpodeccHoHaTbHON
JEATEIBHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yibTaThl OCBOCHHSI y4eOHOro mpeaMera «XuUMHUsS» Ha YPOBHE
cpeaHero oouiero 00pa3oBaHus BKIIOYAOT:

3HaYUMBIC JUIT (DOPMHPOBAHHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIHCIUILTMHAPHBIC
(MeXIpeIMeTHBIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [[EJIOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIb3YyEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (aKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, UCCIIeIOBaHNE, HAOIIOIeHNE, U3MEPEHHUE, SKCIIEPUMEHT U JIPyTHE);

yHUBEpCajdbHble  y4ueOHble  JeHCTBUS  (MO3HaBaTelbHBIE,  KOMMYHUKAaTHUBHBIE,
perynatuBHble), obecreunBatonye (opmupoBaHue (QYHKIMOHAIBHONH TpPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIUHN 00YyYaroIINXCs;

CIIOCOOHOCTh  OOYYaIOMIUXCSI  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUTUIMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCalbHble ydeOHbIe AEMCTBHS B IO3HABATEIBHOW U
COILIMATTLHOM TTPAKTHKE.

MeranpeaMeTHbIE PEe3yNbTaThl OTPAXKAIOT OBJIAJICHUEC YHHUBEPCATHHBIMU YICOHBIMH
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€ CTBUSIMU:

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOATENIbHO (POPMYJIMPOBaTh M AaKTyaJIM3HPOBAaTh MpOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeIeNATh LEIN JeATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HX JOCTHXKECHHUS,
COOTHOCHUTH PE3YyIbTaThl ACSITEILHOCTU C TIOCTABICHHBIMU IIETISIMU;



MCIIOJIBb30BaTh NPU OCBOEHUM 3HAHMW NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIATH
XapaKTepHble TNPU3HAKK TOHATHUM W yCTaHaBIMBaTb WUX B3aUMOCBSI3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHiA;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE paACCYXKJIEHUS (MHIYyKTUBHBIC, JEIAyKTUBHBIE, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IIPUMEHATH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJUYECKUE (3HAKOBBIE)
MO/JIEJH, IPE0OPa30BbIBATH MOJIEIbHbBIE IPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
xumuueckass (opMmyna, ypaBHEHHE XHMHUYECKOHM peakluu — TMpU pEeHIeHUd Y4YeOHBIX
[IO3HABATEJIbHBIX U NPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BAaHHBIE MOJECIBHBIE MPEICTABIICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEAKLINM.

2) 0a30BbBIE UCCJIEN0BATENbCKHE TeHCTBHSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIUi;

dopMynaMpoBaTh LETM M 3aJauyd  MCCIEIOBAHHUSA, MCIIONB30BaTh IOCTABJICHHBIE U
CaMOCTOSATENILHO C(POPMYJIMPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQ/IETh HAaBBIKAMHU CAMOCTOSITEIHOTO IUTAHUPOBAHUA M TPOBEICHHS YUEHUUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIIOAATh 32 XOAO0M IpOIecca, CaMOCTOSTEIbHO
OPOTHO3UPOBATh €ro pe3yibTar, (opMynupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MpOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIIEOBATEIbCKOM M MPOEKTHOH JAeATeNbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pEILICHUs
IPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB IT03HAHUS.

3) pabdora ¢ unopmaumeii:

OPUEHTUPOBATHCS B  PA3IUYHBIX HCTOYHUKAX HHpOpManuu (HAyYHO-TIOMYJIsIpHAS
JUTEepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBoOuYHblE TocoOus, pecypchl HHTepHera),
AQHAIM3UPOBATh HH(MOPMALMIO PA3NIUYHBIX BHUJIOB U (OPM MPEICTaBICHUS, KPUTHYECKU
OILICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynHupoBaTh 3ampochl W TPUMEHATH pa3jHyYHble METOAbl NpHU IOHCKE U O0TOOope
UH(pOpMalLUU, HeOOXOAMMOM [T BBIMOJIHEHHS YUeOHBIX 3a]1a4 ONpeIeIEHHOTO THIIA;

npruoOpeTaTh OMBIT UCMOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (pOopMy mpeacTaBieHus HHPopMaIuu (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpEACTBa MpU paboTe € XUMHUYECKOU
uHbopMaluel: MNPUMEHATh MEXIpeAMETHble ((u3nyeckne M MaTeMaTH4eCKHe) 3HaKu |
CUMBOJIBI, (popMyJIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPEeoOpa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISATHOCTH.

OsgiaieHHe YHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMH JAeHCTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJIe AMAJIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh UM, (OPMYIUPOBATh CBOU TMPEAJIOKEHHUS OTHOCHUTEIHHO BBIMOJHEHUS
IIPEUI0KEHHON 3a1a4H;



BBICTYIIaTh C INPE3EHTALMEl PE3yJbTaTOB MO3HABATEIBbHOM AESATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUM XHMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKOH paboThl IO HCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro IMpoekTa U (OpMYJIMpPOBATH BBIBOJBI MO pPE3yibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHMI YyTEM COTIIACOBAHMS MO3UIIMIA B X0/1€ 00CYXAeHUS 1 0OMEHa MHEHHSIMH.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSATENIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO [MO3HABATEJbHYIO JIEATEIBHOCTD,
onpenenss e€ 1enu M 3aJaud, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraeMblii aITOPUTM JICHCTBHI NPU BBHIIOIHEHUN YYEOHBIX M MCCIIEIOBATENbCKHUX 3a/1ad,
BbIOMpaTh Haubosee 3p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C yYETOM IOJIy4YE€HHUsI HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYLIECTBIIATb CAMOKOHTPOJIb CBOEHM [JEATEJIBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[TpenMeTHBIE pe3yIbTaThl OCBOECHUS Kypca «OpraHudeckasi XuMus» 0TpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpaA, POJIM XHMHUU B TO3HAHUU SIBICHUA NOPUPOJIBI, B (POPMUPOBAHUU
MBILIUICHUS] U KyJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOM JUis
pelieHrsT MNPAaKTUYECKUX 3aJad M HIKOJIOTMYECKH OOOCHOBAHHOTO OTHOILICHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOI cpejie;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIvue
HOHATHUS (XUMUYECKUN 3JIEMEHT, aToM, 3JIEKTPOHHAsl 000J104Ka aTOMa, MOJIEKyJla, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIApHAs Macca, MOJSIpHbI O00BEM, yYIIEpOAHBIH  CKEJIET,
byHKIIMOHAIbHAS TpyMNa, paguKkan, H30MEpHusi, U30MEpbl, TOMOJOTHUYECKUN pPsid, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUSI OpPraHMUECKUX
BeulectB A. M. bytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PDEHUECKUE 3HAHMUS, JIEKallHMe B OCHOBE NOHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOTMUECKUE CBECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHHH U 0€30TTaCHOM MCIOJIh30BAHNHN BKHEHIIINX OPraHNYECKHUX BEIIECTB B OBITY
U TIPaKTUYECKOH J1eATeIbHOCTH YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHbIC MPU3HAKU MOHSATUH, YCTaHABIUBATD
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE TIOHATHS ITPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPraHUYECKUX COCUHECHUM;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpMYJT OpraHMYECKUX BEIECTB
Y YpPaBHEHHUH XMMHUYECKUX PEaKLUW, U3rOTABJIMBATH MOJEIN MOJIEKYJ OpPraHMYECKHX BELECTB
JUISL WJUTIOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIIEHKHOCTh U3YUYEHHBIX OpraHUYEeCKHX
BEUIECTB MO0 MX COCTaBy U CTPOCHHUIO K OMpEeIeNEHHOMY KJacCy/Tpylie COeIMHEeHUN
(YyrneBoJgopobl, KHCIOPOJA M a30TCOJAEpXKalllde  COEIWHEHHs, BBICOKOMOJIEKYJISAPHBIE



COCJIMHEHUS), /JaBaTh UM Ha3BaHHMA No cucrematnyeckord Homenkiatype (IUPAC), a Taxke
MPUBOUTh TPUBUAIBHBIC HA3BaHWS OTHICIHHBIX OPraHUYECKHX BEIIECTB (ITHIICH, TPOTIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (QeHos, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHCIOTa, TJII0K03a, (PPyKTO3a,
KpaxmaJ, LeJUII0103a, TJIULKH);

c(OpPMHUPOBAHHOCTh YMCHHS OIPEACIATh BHIbI XUMHUYCCKOW CBSI3M B OPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI NMPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OPTraHUYECKHX
BemiectB A. M. ByTtiepoBa st 00bsSICHEHUS 3aBUCMIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHCHHUS MacCChI BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, aleTwieH, OyraaweH-1,3, merwnOyraauen-1,3, Oensodn,
METaHOJI, dTAHOJ, THJICHTJINKOb, TJIUIEPHH, (EHOJ, alleTaIbICTH]l, MypaBbUHAS U YKCYCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, UeJUI0I03a, AaMHHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKIHid C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh HMCTOYHUKH YTIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yrojib), CIOCOOBI MX TEPEepadOTKH M IMPAKTHUYECKOE IPUMEHEHHUE
MPOAYKTOB MEPepadbOTKH;

c(OPMHUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEéMa, KOJHMYECTBA MCXOJHOTO BEIIECTBA MIIM TPOAYKTAa PEAKIUH 10 WU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIaIeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHMS, WCIONb3YeMbIX B XHMHUU TMPU HM3YyUYEHUU BEHIECTB M XUMUYECKUX SIBICHUHN
(HaOnrofieHWe, W3MEpPEHHE, OSKCIICPUMEHT, MOJCIMPOBAHUE), WCIONIh30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUTSI IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBUjla MOJIB30BaHUS XUMUYECKOW MOCYI0H U
n1abopaTopHEIM 000pYy0BaHUEM, a TAKXKE TpaBHiia 0OpAIeHHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBITIOJTHEHHIO JJAOOPATOPHBIX XUMUYIECKUX OTBITOR;

c(OpMUPOBAHHOCTh YMEHHUH TIUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN DKCHEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HArpeBaHUU, MOTYyYEHUE ATHICHA U U3YUYCHHE €ro
CBOWMCTB, KAaueCTBEHHBIC pEAKIIMH OPTraHWYECKHX BEIIECTB, JICHATypalus OEIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIUU OCJTKOB) B COOTBETCTBUU C TPABHJIAMU TEXHUKH 0€30MacHOCTH
npu OOpallleHUuu C BEIIeCTBaMU U JIa0OpATOPHBIM O0OPYIOBAHUEM, MPEICTABISTh PE3YIbTAThI
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3aluCu YpaBHEHHI COOTBETCTBYIOIIMX pPEAKIUil U
(GopMyJIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHATM3UPOBATH XUMHUYCCKYIO WH(OPMAIIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHopmaiuu, UHTEepHET U IpyTux);

c(OpMHUPOBAHHOCTh YMEHUH COONMIOJaTh TMpaBWIa HKOJOTHMYECKU IIeIecO00pa3HOro
MOBEJICHUS B OBITY W TPYJOBOM JEATEIHHOCTH B IENSIX COXPAHCHHS CBOETO 3/I0POBbSI U
OKpYXaroIIel MPUPOJTHON Cpebl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS HAa JKHBBIC OPTaHU3MBI
onpeAenéHHBIX OpPraHMYeCKHX BELIECTB, MOHMMas cmbica mokazatens [I/IK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIICHHS U TPEIOTBPAICHHS] UX BPEIHOTO BO3JICUCTBUS Ha OpraHU3M
YEJI0BEKa;



JJISL 06yqaloumxc;1 C OIrpaHUYCHHBIMU BO3MOXKHOCTAMU 3O0POBBA: YMCHUC IIPUMCHSATH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOAax IMO3HAHWA BCIICCTB 1 XUMHUYCCKUX ﬂBHeHHfI;

JUISL  CIIETIBIX W CIA0OBUIANIMX OOyYalONmUXCs: YMEHHE HCIIONIbh30BaTh pelibedHo-
TOUYCYHYIO CUCTeMy 00o03HaueHui JI. Bpais ais 3anucu XuMU4ecKux GopMyIL.

11 KUIACC

[IpenmetHble pe3yibTaThl OCBOEHHs Kypca «OOmas u HeopraHu4yecKas XUMHsD)
OTPaKaloT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O XHWMHYECKOM COCTaBJISIONICH €CTECTBEHHO-
Hay4YHON KapTHHBI MHpa, POJIM XHUMHUHM B IMO3HAHUM SBJICHUH INPUPOIbI, B (HOPMHUPOBAHUU
MBILIUICHUSI U KyJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOM JUis
pelieHrsT NPAaKTUYECKUX 3aJad M HIKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3II0POBBIO U IPUPOIHOI cpere;

BJIAJICHHUE CUCTEMOH XUMHUYECKMX 3HaHUH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
NOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- JIEKTPOHHBIE OpOUTAN aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSPHBIH 00BEM, BAICHTHOCTh, JJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHCIICHHS, XHMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, METAJUINYecKas, BOJIOPOIHAs),
KpUCTalLIM4ecKass  pemeérka, TUIBl XUMHMYECKUX  pEaklUi, pacTBOp,  AIIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, DJEKTPOJIUTHYECKAsT AMCCOLMAIUS, OKUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW  peakIuH, XHMHYECKOe pAaBHOBECHE); TEOpPUH U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON aucconuanuu, nepuoauyeckui 3akoH J[. M. MeHnneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIIECHUS SHEPIUU IMPU XUMHUYECKUX
peaKIMAx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUHM S3BIK XUMHMH, MHPOBO33PEHUECKHE 3HAHUS,
JeXallye B OCHOBE IIOHMMAaHHMsS MNPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(akToIOrMUECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJyUYCHHUH U O€30MacCHOM HCIOJIb30BAHUU
BOXHEUIINX HEOPTaHUIECKHUX BEIECTB B OBITY M MPAKTHYECKOW ACATEIHHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTb YMEHUI BBIABIIATH XapaKTEPHbIC NMPU3HAKHU MOHATUH, yCTaHABIUBATh
UX B3aHMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATUS NPU OMMCAHUM HEOPraHMYECKUX
BEILIECTB U UX IPEBPALLCHUI;

c(OPMHPOBAHHOCTh YMEHHH HCIIOIB30BATh XUMHUYECKYI0 CHUMBOJIHKY UISI COCTABIICHUS
GopMya BelIeCTB M ypaBHEHMH XHUMHUYECKHUX pPEaKLUUH, CHUCTEMaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TpuBManbHBIE Ha3BaHHS OTICIbHBIX HEOPTaHUYECKMX BEIIECTB (YrapHbId Tas,
YIJIEKUCTBIA Ta3, aMMHUaK, rameéHas M3BeCcTb, HErameéHas W3BECTh, MUTHEBAs COJA, MUPUT U
IpyrHe);

c(OPMHPOBAHHOCTb YMEHUI ONpEeNATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COAMHEHUSX PA3IMYHOTO COCTABAa, BUJ XMMUUYECKON CBS3U (KOBAJICHTHAs, HOHHAS,
METaJUINYeCKasi, BOJOPO/IHAS) B COCAMHEHUSX, THUM KPUCTAILUTMUECKOW PEIMETKH KOHKPETHOTO
BemiecTBa (aToMHas, MOJEKYJsIpHas, MOHHAs, MeTajuIn4ecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAAJIEKHOCTh HEOPTaHMYECKUX BEIIECTB
10 UX COCTaBY K ONpeIeNEHHOMY KJIACCY/TPyTIIe COEAUHEHNH (TIPOCThIe BENIECTBA — METAJUIBI U
HEMETaJlTbl, OKCHIbI, OCHOBAHUS, KHCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPAacKpbIBaTh CMBICT Iepuoandeckoro 3akoHa J[. W.
MenneneeBa W JEMOHCTPUPOBATH  €r0  CHCTEMATHU3UPYIOLIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;



c(OPMHUPOBAHHOCTh YMEHMH  XapaKTEepPHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3JieMeHToB 1—4 nepuoaos [leprnoauueckoii cucteMbl XuMHYecKux 3nemeHToB [1. U.
MenneneeBa, HCIONB3ysl MOHATHS «S-, P-, O-DJIEKTPOHHBIE OPOUTANINY, «IHEPrETHYCCKHUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHUX 3JEMEHTOB U HX
COCIMHEHU 110 nepuoaam U rpynnam Ilepuogudeckon cucteMsl XUMUUECKUX 1eMeHTOoB . M.
Menneneena;

c(OPMHPOBAHHOCTE YMEHMH XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBA HEOPraHUYECKUX BELIECTB Ppa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJy HEOpraHMYEeCKHMHU BEIIECTBAMU C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

c(OPMHPOBAHHOCT YMEHHs KJIacCU(PULUUPOBaTh XMMHUYECKHE PEAKLUU I10 Pa3IUYHbIM
OpU3HaKaM (YUCIy M COCTaBy pearupyrolmx BeIIEeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
M3MEHEHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH pEaKLiy, Y4acTHUIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pEaKUUN pa3IUYHbIX THUIIOB, IOJHBIE
U COKpaIllEHHbIC YPaBHEHUS PEAaKLMH MOHHOTO OOMEHA, YUMTBIBAsl YCJIOBHS, NPH KOTOPBIX 3TU
peakuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIUH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAcClO3HaBaThb ONBITHBIM HYTEM HOHBI,
IIPUCYTCTBYIOILKE B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYLUIHOCTb OKHCIHUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKImii HOCPEICTBOM COCTABICHHS AIEKTPOHHOTO OajaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasIn4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOrO paBHOBECHS B 3aBUCHUMOCTHU OT
BHelHero Bo3aerictBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XHMHUYECKHE IPOLECCHI, JIeXKAlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYSHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTD
IpeJCcTaBiIeHU 00 OOIIMX HAyYHBIX HNPUHLMIAX M 3KOJOTHYECKHX IMpolieMax XMUMHYECKOIo
IIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBas [0Sl BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUIH Ta30B NPU XUMHYECKHX
peaxkusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
WK 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMH BELIECTB, TEIUIOBOro 3PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHHUH COONIIOAATH MpaBUiIa MOJIb30BAHUS XUMUYECKON MOCYA0U U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KEe MpaBUiia OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKLHMSAMU 10 BBIIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEepoKcHa BOAOpOAA B NPUCYTCTBUM KaTalIW3aTopa, ONPEICIECHHUE CPENbl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCATBHOIO MHAMKATOPA, BIUSHUE PA3IUYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLMH, peaklMM HMOHHOro OOMEeHa, KayeCTBEHHbIE pPEaKLUu Ha
cynbdar-, kapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3amady no teMaM «Meramey u «HemeTtamisl») B COOTBETCTBHUM C IPaBUJIAMU TEXHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BEIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, NPEACTABIATH
pe3yabTaThl XMMHUYECKOTO S3KCIEpUMEHTa B (opMe 3aluch YpaBHEHHUH COOTBETCTBYHOILUX
peakuuii ¥ GopMyIMpOBaThH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3HPOBATH XUMHUECKYIO0 HH(POPMAIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM KOMMYyHHKanuu, WHTepHEeT u
ApYTHUX);

c(hOpMHUPOBAHHOCTh YMEHUH COONMIOJaTh MpaBWiIa HKOJOTMYECKU IIeIecO00pa3HoOro
IIOBCACHHUA B GBITy n prl[OBOfI HCATCIIBHOCTU B LCJIAX COXpaHeHI/HI CBO€ToO 3I[0p0BB$I 158
OKPYXAaIoIIel MPUPOJIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
OHpe,I[eJ'IéHHI)IX BCIICCTB, ITOHKWMAas CMBICII I1OKa3aTCJIsd HZ[K, INOSICHATH Ha IMPpUMEpPaAxX CIIOCOOBI
YMCHBIICHHUA U MPEAOTBPALICHHA UX BPCAHOTI'O BOSﬂCﬁCTBHH Ha OpraHu3M YCJIOBCKA,

JUUIA O6y‘IaIOH.II/IXCSI C OI‘paHI/IlIeHHLIMI/I BO3MOXXHOCTSIMHA 3,[10p0Bb$II yMeHI/Ie HpI/IMeHSITB
3HAHUA 06 OCHOBHBIX I[OCTYHHI)IX METOAAaX IMTO3HAHUS BECIICCTB U XUMHNYCCKHUX SIBJIeHI/Ifl;

JI1 CIICNBbIX U CJ'Ia60BI/II[$IHlI/IX O6y‘laI-OIHI/IXC$IZ YMCHHUE HCII0JIb30BaTh penbe(bHo-
TOUYCUHYIO cucTeMy obo3HaueHuit JI. bpaitns ais 3anucu XuMU4eckux Gopmyir.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (un¢possbie)
Ne ni/m Konrpoabnubie IIpakTnuyeckue
NMpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKONH XMMHUH
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAHMYECKUX COCTUHEHUN A. 3 1
M. bytneposa
Hroro 1o pazueny 3
Paznen 2. Yriaesoaopoansl
2.1 [IpenenbHbIE YTIEBOIOPOIbI — AJTKAHBI 2
59 HenpenenbHble yriaeBoJOPOIbI: alIKEHBI, 5 1
' aJIKaINCHBI, aTKUHBI
2.3 ApomaTHYeCKHe yTiaeBOA0POIbI 2
24 [TpupoHBIE HCTOYHHUKH YTIEBOJOPOIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Paznen 3. Kuciopoacoaep:amme oprannyeckue coeHeHHs
3.1 Crnuptsl. deHoun 3
Anpaerunpl. KapOOHOBBIE KUCTOTHI.
3.2 P 7 1

Crnoxxnble YU
3.3 VYri1eBo bl 3 1



Uroro no pazgeny

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMUHBI. AMUHOKHCIOTEL. benku
Hroro no paszneny

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

5.1 [Tmactmaccel. Kayuyku. BonokHa

Uroro no pazgeny

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

13

34



11 KUIACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepnonnueckas cucTeMa XUMHUYECKUX
anemenToB M. Y. MenaeneeBa

12 Crpoenue BemectBa. MHOrooopasue
' BEIIECTB

1.3 XUMHUUECKUE PEAKIIUU
Uroro no pazgeny

Pa3nea 2. Heoprannueckasi XuMust
2.1 MeTaabl
2.2 Hemertannsr

23 CBs13b HEOPraHMYECKHMX M OPTraHMYIECKHX
' BEIIECTB

Uroro no pazgeny

Paznea 3. Xumus u :KN3HbL

3.1 XUMUA U KA3HD

Wtoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

13

17

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposrie)
o0pa3oBaTte/ibHbIE

pecypchbl



IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosmnuecTBo yacos JIeKTPOHHbIE

Ne Hara nudposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI
pecypchl
[Ipenmer opraHu4ecKON XUMHH, €€ 1

BO3HMKHOBEHHE, PA3BUTUE U 3HAUCHUE
Teopus cTpoeHnss OpraHM4eCcKUX
coenquHenunit A. M. bytieposa, eé 1
OCHOBHBIE ITOJIOKEHHUSI

[IpencraBnenue o KiaccuPpuKauu
opraHuyeckux semects. Homenknarypa

(cucremaTnyeckas) U TpUBHAJIbHbIE L
Ha3BaHMsI OPraHUYECKUX BELIECTB

AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKHUHN PsiL

Meran u 3TaH — npocTenIre 1
MIPEICTaBUTENH aJIKaHOB

AJKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
OTUiEH U NPONUIEH — IpocTeiine 1
IIPEICTABUTENH aJIKEHOB

[Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHUE ET0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u

MeTtuinOyTanuen-1,3. [Tonyuenue 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH psAll. ALIETHICH —
IIPOCTENIINN TPECTABUTEND aJIKUHOB
Brruucnenus no ypaBHEHHIO XUMHYECKOM
peakuuu

ApeHsbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHoB

I'enernyeckas CBsA3b yIriIeBOAOPOJOB,
MIPUHAUJIEKAIUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIE
rassl, HeTh ¥ MIPOAYKTHI €€ nepepaboTKH
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHBIE He()TIHbIC
ra3pl, He()Th ¥ MPOIYKTHI €€ epepaboTKu
KonrtponbHas pabota no pasaeny
«YTIeBo0pOIBD)

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BonopoaHas cBs3p
MHoOroaTtoMHsbl€ CIIUPTHI: STUIICHTIIUKOJIb U
TJIALEPHUH

@DeHoII: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE
1 XMMHYECKUE CBOMCTBA, IPUMEHEHNE
Anpnerupl: GopmManbaerus u
aneTanpaerul. ALeToH

OAHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAs U YKCYCHasA

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH " OJICMHOBAas KHMCJIOTHhI, KaK
OpeACTAaBUTCIIU BBICHIUX Kap6OHOBBIX
KHCJIOT

Mb11a KaK COJIM BBICHINX Kap60HOBLIX
KHCJIOT, UX MOIOIICC JieficTBHE

CrnoxHble 3(upbl Kak MPOU3BOHbIE
KapOOHOBBIX KUCIIOT. 'HAPOIN3 CIIOKHBIX
3¢upoB

XKupsr: runponus, npuMeHeHue,
Ouo0ruYecKas poiib )KHUpPOB
VYraeBosl: cocTaB, KiaccuuKanus.
Baxneiime npeactaBuTenu: TIII0K03a,
bpykTo3a, caxaposa

Kpaxman u nemitosno3a Kak mpupoIHble
MOJIUMEPHI

Kontponbnas paboTa mo pazaeny
«Kucnopoaconeprkamiie opraHndecKue
COEZIMHEHUS

AMUHBI: METWJIAMUH B aHWJINH
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE
OpPraHUYeCKUEe COCAUHEHHS, UX
Ouosiornuyeckoe 3HaueHue. Ilentuapt

benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

OcHoOBHBIC METOJbI CHUHTEC3a



BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/If/'I.

HHaCTMaCCI)I, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34



11 KUIACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
No aTa udposbie
n/n Tena ypoka Bceero Kontpoapiete  Ipaxririeckue fl[Sy‘IeHI/Iﬂ :)lﬁg)aI;OBaTeanue
padoThI padoThI pecypenI

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1

KOH(UTypaIysi aToOMOB

[Tepuonuueckuii 3akoH u [lepuoanueckas

CHCTeMa XUMHYECKuX saeMeHToB JI. 1. 1

MeneneeBa, ux CBsi3b C COBPEMEHHOM

TEOpHEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

XAMUYECKHX DJIEMEHTOB U UX COEIUHEHHH I10

TpyIIaM U MepruoaaM. 3HaueHUe 1

MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3eMeHToB J[.J1. MeHaeneeBa B
pa3BUTHH HAyKH

CrtpoeHnue BemiecTBa. XMMUYeCKas CBSI3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUS 1
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucaeHus. Bemecrna
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTpOCHHS

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHbIE U KOJIJIOUTHBIE PACTBOPBI. 1
MaccoBas 1051 BELIECTBa B pacTBOpE



10

11

12

13

14

Krnaccudukanus u HoMeHKIaTypa
HEOpPraHUYECKUX COoeqMHEeHU. ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEILECTB, Pa3IUYHbIX
KJIacCOB

Kiaccudukamnmss XuMruaecKux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XHUMHUH.
3aK0H COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiun. O6paTuMble peakiuu.
XMMHUYecKoe pPaBHOBECHE

[Ipaktudeckas padora Ne 1. «BrnusiHue
pa3nu4yHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIINN»

DnexTponauTrueckas aucconuanus. [lonstue
0 BoJIopoiHOM mokazarene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTraHUYCCKUX U HCOPTaHNYCCKUX BCIICCTB

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [Tonsitre 00 snexTponnze
pacIiaBoB U pacCTBOPOB COJIEH

KontponsHas pabota no pazaeny
«TeopeTnyeckrie OCHOBBI XUMUI»

Mertauibl, ux noyioxenue B [lepuoanueckoit
CHCTEME XUMHYECKUX deMeHToB JI. 1.
MeHpneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01ue pu3nyecKue cBoicTBa
METaJJIOB
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CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKeHUH METalJIoB

XUMHYECKHE CBOMCTBA BasKHEHIIINX
METaJUIOB (HaTpUH, Kajdui, KaJablluid, MarHuH,
AIIOMUHHI) U UX COETMHEHUI

XUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX
COEIMHEHUN

XUMUYeCcKre CBOMCTBA IIMHKA, KeJie3a U UX
COEeIMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metaine»"

HeMeTaHHBI, X ITOJIOKCHHUC B
[Tepronnueckoit cucTeMe XUMUYECKUX
anemenToB JI. . Menaeneesa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB

DuU3NYECKUE CBOKWCTBA HEMETAIIOB.
AnnoTponusi HEMETaUIOB (Ha IPUMEpE
KHCIIOpoJ1a, cephl, hocdopa u yriieposa)
XHUMHUYECKUE CBOICTBA TAJIOTEHOB, CEPhI U UX
COEMHEHHI

XUMHYECKUE CBOMCTBA a30Ta, pocodpa u ux
COEeIMHEHUN

XHWMHMYECKUE CBOMCTBA yIIePOa, KPpEMHUSA U
HUX COeIUHEHUN

[IpuMeHeHne Ba)XHENIINX HEMETAIUIOB U UX

COEIMHEHUN

O0001IeHrEe U cUCTEMAaTU3ALIMs 3HAHUI 110
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29

30

31

32

33
34

teMme «HeMmertamiey. Beraucnenus mo
YPaBHEHUSM XUMUYECKHUX PEAKIIUN 1
TEPMOXUMHUYECKHE PACUETHI

[IpakTuueckas pabora Ne 3. «Pemnienue
9KCIIEPUMEHTAJIbHBIX 33/a4 110 TeEMe
"HemeTtamnsr"»

Kontposnbnas padota no reMam «MeTasuibi»
n «Hemerambny

Heopr AHUYCCKNEC U OPTraHNYCCKUC KHUCJIOTHI.
HeOpFaHI/I‘-ICCKI/Ie 1 OPraHU4YCCKHUEC OCHOBAHUA

AMpoTepHbIe HEOpraHu4ecKue 1
opraHuueckue coequHenus. ['enernueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

Ponb xuMum B 00eCIIeYeHIH YKOJIOTHIECKOM,
SHEPTETUYECKON U MHUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

[IpencraBnenust 006 OOMIMX HAYYHBIX
MPUHIUIIAX TPOMBIIIEHHOTO MOJTYYEHUs
BaXXHEUIITNX BEIIECTB

UYenosek B MUpE BELIECTB U MAaTEPUAIIOB

XuUMUA U 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

o Xumus, 10 xmacc/ I'abpuensa O.C., Octpoymo WU.I'., Cnagkos C.A., AKIIMOHEpHOE
obuiectBo «M3aarenscTBO «lIpocBenienne»
e Xwumus, 11 xiacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKHMOHEpHOE

OGH.IGCTBO ((H3,I[aTeJ'IBCTBO «HpOCBeH_[eHI/Ie»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
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