MMWHUCTEPCTBO ITPOCBEILLEHUA POCCHUMCKON ®EJEPALIUU
JlenapramenT o6pasosanus Bosoroackoii 06aacTu
Ynpagjenusi 06pa3oBaHusi H MOJIOEKHOMN NOAHTHKH ['Psi30BEKOro MyHHUHNAALHOTO OKpYra
Boaoroackoii 001acTH

MyHuunnaabHoe 010KeTHOE 06111e00pa3oBaTe/ILHOE YIPY
MYHHUHNAJIbHOTo oKpyra Bosoroackoii o6nac

/
/
/
/

MPUHAT /', :

Ha 3aceaHuy neJarornyeckoro coBeTa \
MBOY «Cpennsist mikoJia Nel

r.I'psizoBua» >/ | - [E.JO. JleBuyk/

L 2 a0 57
nporokona Nel ot 30.08.2023r. npim“ﬁ:ﬁiipbmo;z;h 280 ot 31.08.2023r.

PABOYAS [TPOTPAMMA
(ID 1153522)

y4eOHoro npeamera « Xumus. bazoBblil ypoBeHb»

s ooyuaronmxcs 10 — 11 kimaccos

r. I'pm3oBen 2023 - 2024



HOSCHUTEJIbHASA 3AIIMCKA

[lporpaMma 1o XMMHHM Ha YpPOBHE CpeOHEro oOmero oo6pa3oBaHUS
pazpaboTtana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS
benepaibHOM 00pa30oBaTEIbHON MPOTPAMMBI CPEAHEro O00IIero o0pasoBaHUA
(®OIT COO), mnpencraBiaeHHBIX B  DemepanbHOM  TOCYIApCTBEHHOM
obpazoBarensHOoM cTamapre COO, c¢ yuérom Konmemmmu mnpenomgaBaHus
y4e0HOTO MpeaMeTa « XuMus» B 00pa3oBaTelbHBIX OpTraHu3aiusax Poccuiickoi
@denepauny, peaTM3yOUMX OCHOBHBIE O0O0pa3oBarelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHH «Crparerunm pa3BuTusi BocnuTaHusd B Poccuiickoi
Oenepaunu Ha nepuoi 1o 2025 roxa» (Pacnopsbkenue IIpaBurenscta PO ot
29.05. 2015 Ne 996 -p.).

OcCHOBY MOAXOA0B K pa3pabOTKE MPOTPaMMBbI [0 XUMHUH, K OTPEIEICHUIO
o01ieli cTpaTeruu 00y4eHHs, BOCTIMTAHUS M Pa3BUTHS 00yUaOIIUXCS CPEACTBAMU
yaeOHoro npeamera « Xumus» 11 10—11 kmaccoB Ha 6a30BOM ypOBHE COC TaBUIIH
koHuentyanbHbie nojoxeHuss GI'OC COO o B3auM00OYCIOBIECHHOCTH IIENEH,
COJZepKaHusA, pPe3yabTaToB OOydeHHs] W TpeOOBaHMN K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

Xumudeckoe oOpazoBaHue, MOJIy4aeMO€e BBIITYCKHUKaAMU
001meo0pa3oBaTebHON OpTaHM3allUN, SBJISETCS HEOTHEMIIEMOM 4YacThl0 HX
oOpazoBanHOCTH. OHO CHOY)KUT 3aBEpIIAIONIMM STaloOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEH, MPHUCYLMX
LEJIOCTHOM CHCTEME XUMHUYECKOrO 00pa3oBaHUs. OTH LEHHOCTH KacaroTCs
MO3HAHUSA 3aKOHOB MTPUPOAbL, POPMHUPOBAHUSA MUPOBO33PEHHSI U OOLIEH Ky IbTYP bl
YeIIoBeKa, a TAaKKe DKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0pOBbI0 W TPUPOAHON cpene. Peammsyercs xumuueckoe oOpa3zoBaHue
oOy4aronuxcs Ha YpOBHE CPETHEro 0011ero 0opa3oBaHus CpeicCTBAMHU YUeOHOTO
npenMera «XuMUsA», COJEPKAHUE M TOCTPOECHUE KOTOPOIrO OMNPEIECICHBl B
OpOorpaMMe IO XMMHUU C YYETOM Cheuu(UKU HAyKd XUMHUHM, €€ 3HAuUCHUSA B
NO3HAHWU TPUPOJABl U B MATEPUATLHOM KM3HM OOIIECTBA, a TAKKE C Yy4YETOM
o0lMX 1eNeil W MNPUHLHUIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI CpeTHero o01ero oopazoBanus B Poccuiickoit deneparuu.

XuMUsl KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 pOJib B
COBPEMEHHOM LUBWIM3ALMHU, B CO3JaHUHU HOBOW 0a3bl MAaTEpUAIbHON KYJIbTYPHI.
OHa BHOCUT CBOM BKJ1aJ] B (GOPMUPOBAHUE PALIMOHAILHOTO HAYYHOTO MBIIIIEHUS,
B CO3/IaHHE LEIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YENOBEKa, KOTOpoe POpMHUpPYETCss B XUMHU HA OCHOBE IMOHUMAHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOUIEr0 MHUpPa, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOEHHMEM BEUIECTB, X CBOMCTBAMU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSL.



TecHO B3aUMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs CTaJla
HEOTHEMJIEMOM YaCThI0 MUPOBOH KYJIbTYpPbl, HEOOXOAUMbBIM YCIOBHEM YCTIEUTHOTO
Tpyda U KU3HU Kaxaoro uieHa oOmiectBa. COBpeMEHHass XMMHS Kak Hayka
CO3MJATENIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMM HanpaBicHA Ha pELICHHE
rI00aNbHBIX MPOOJIEM YCTOMUMBOTO pPa3BUTUSL YEIOBEUECTBA — CBHIPHEBOW,
HHEPreTUUECKOM, MUILEBOM, SKOJOTUYECKOM 0€30MaCHOCTH U OXPaHbl 310POBbSL.

B cootBercTBUM ¢ OOUMMH LEMSIMU U NPUHIUIAMU CPEIHEro OOIIEero
oOpa3zoBaHus cosiepkanue npeamera « Xumus» (10—11 knaccwl, 6a30BbIi ypOBEHD
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYJIb TYPHYIO IOATOTOBKY
oOydJaronmxcsi, HEOOXOIUMYI0 UM Ui BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIKYEHUS B JKU3Hb COLMYyMa, IPOIOJDKECHHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBisiomuMu  nipeaMeTa  «XUMHUSD»  SIBISIFOTCSL  0a30BbIE  KYypChbl —
«Oprannueckass xumus» M «OOIass M HEOPraHWyeckKas XUMHs, OCHOBHBIM
KOMIIOHEHTOM COJI€pPKaHuUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKU: CUCTEMA
3HAHUW IO HEOPTAHUYECKON XMMHH (C BKIFOUEHHEM 3HAHUW U3 O0UIeH XUMUN) U
OpraHn4ecKor XuMuu. POPMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWU MPU U3Y4YECHUU
npenMera 00ECHeYyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX MOHATUM, 3aKOHOB ¥ TEOPUI XUMUHU.

CrtpykTypa conepxanus KypcoB — «Oprannyeckas xumus» u «OOwas u
HEOpraHuveckas XUMHUs» c(POopMHpOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO0Ja K H3YyYEHHI0O Yy4yeOHOro wmarepuana u OOyCJIOBJIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEElIEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypc€ OpPraHM4eCKOM XMMHH BEILIECTBA
pacCcMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKHX
COCOMHEHUI, a TaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHMX M AJIEKTPOHHBIX
IpeicTaBlIeHUl 0 cTpoeHuu BemlecTB. CBefgeHUss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJIOB 0 CJIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUM. B Kypce OpPraHMYecKOW XUMHH IIOJy4arOT DPa3BUTHE
c(hopmMupoBaHHBIE HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus IEpBOHAYATbHbBIC
NPEICTABJICHUS] O XUMHUUYECKOM CBSI3H, KJIaCCU(PUKATMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTHU CBOMCTB BEIIECTB OT UX CTPOECHHUSI, 0 XUMUYECKOM pEaKUU.

[lon HOBBIM yrjioM 3peHHs B Tmpeamere «Xumus» 0a30BOro YpOBHS
paccmarpuBaeTCs U3Y4YEHHBIM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHuUs
TEOPETUYECKU MaTepuan M (PAKTOJOTUYECKHE CBEICHUS O BEIIECTBAX U
XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas 1 HeopraHudeckas
XUMHUSD» OOydarolMMCsl TPEJOCTaBIAETCS BO3MOXKHOCTh OCO3HAaTh 3HAUEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOIOJIOTUIECKHUX MO3HUIUH,



rIy0)ke TOHATh HCTOPUYECKOE H3MEHEHHWE (QYHKIMHA JTOTO 3aKkoHa — OT
o6o0mmarorieit 10 00BACHSIIONICH U MPOTHO3ZUPYIOIIEH.

Enunasa cucteMa 3HaHMM O BaXKHEWIIMX BEUIECTBAX, MX COCTABE, CTPOECHUH,
CBOMCTBaX U MPHUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKIUSIX, WX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEKaHWs JomoJyHsAeTcs B kypcax 10 m 11 xmaccos
DJIEMEHTAMH COJCPKaHUSA, HWMCIOIMIMMU KYJIbTYPOJOTHUYCCKUI W TPHUKIATHOU
XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT IMOHHMMAHHUIO B3aUMOCBSI3M XUMHH C
JIpYyrUMU HayKaMH, PacKpbIBAIOT €€ pojib B MO3HABATEIBHOW M MPaKTUYCCKOU
JESTEIILHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCTIHMTAHUIO YBOKEHHUS K TMPOIECCY
TBOpPYECTBA B 00JIACTH TEOPHUH U MPAKTHUCCKUX MPIIOKCHUNA XUMUHU, TIOMOTAOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYUMBIX
npobJieMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIHMBATh MH(DOpMAIUIO U
NpPUMEHATh €€ I TIOTIOJNIHEHWs] 3HAaHWH, peIIeHUs WHTCIUICKTYyalbHBIX U
IKCIIEPUMEHTAITLHBIX HCCJIEI0BATEILCKUX 3a/1a4. B 11e11oM cojieprkanne yaeOHOT o
npenMmera «XUMES» ~ JTaHHOTO  YPOBHS  HW3YYCHHWsS] OPHEHTUPOBAHO HAa
dbopmMupoBaHUE Y 0OYJAOIIUXCS MUPOBO33PEHYECKOW OCHOBBI IS TTIOHUMAHHMS
bmrocopckux wuel, TaKMX KaK: MaTepHATIbHOE €IMHCTBO HEOPTAHUYECKOTO H
OpTaHUYECKOr0 MHUpa, OOYCIIOBJICHHOCTh CBOWCTB BEIISCTB HMX COCTaBOM H
CTPOCHHEM, II03HABAEMOCTh TPHPOJHBIX SBJICHUH TyTEéM OJKCIIEPUMEHTA U
pelieHrsT TMPOTUBOPEYMH MEKIYy HOBBIMH (aKTaMHM U TEOPETUICCKUMHM
IIPEANOCHIUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUH 3KOJIOTHYECKUX PO 0JIeM, a
TaKXke Mpo0JeM COepPeKEeHUS YHEPTETUICCKUX PECYPCOB, CHIPhS, CO3AaHU s H O BBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B 1utane pemeHus 3amad  BOCIUTAHMS, PAa3BUTHA M COIMAIM3AINH
0OyJaronmxcsi MPUHATBIC NPOTPaMMON TI0 XMMHH TOJXOJbI K OIPEICICHUIO
COoJepXaHWsA W TIOCTPOCHHS TIpEeIMeTa IIpPeaycMaTpuBaroT (popMHUpOBaHHE
YHUBEPCAIBHBIX Y4YCOHBIX JCHCTBUH, HWMEIOMMX 0a30BO€ 3HAYCHHE JIA
pPa3IMYHBIX BHJIOB JICATCIBHOCTH: pEIICHUS IpoOJieM, IIOWCKa, aHaku3a M
00paboTku nHMOPMAIUN, HEOOXO0TUMBIX JIJIsI IPUOOPETEHHS OTIbITA MPAKTUYECKOU
U HCCJICIOBATENbCKOU JCATSIILHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B MO3HAHWUU
XHMHUH.

B mpaktuke mnpenojaBaHMs XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaKk 1 Ha yPOBHE CPEITHET0 00IIEro 00pa3oBaHus, IPU ONIPEACICHU N
COJIEPKATCIIbHOW XapaKTEPHUCTHKHU IIeJIel W3YYCHHS IIpPEeIMeTa HampaBJICHUCM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPH3HAETCS (POPMHUpPOBAHHE OCHOB
XHMHYECKON HayKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHHMS, IMPAKTHICCKOM
NESITEIbHOCTH Y€JIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKON TOYKH 3PEHHUS TaKOW IMOJIX0J K ONPEICICHUIO el N3YUCHHS
IpPEIMETA SIBIISICTCS BIIOJIHE OTIPaBIaHHBIM.



CoryacHO JTaHHOW TOYKE 3PEHMS TJaBHBIMU IEJIIMU HM3YYCHHs MpEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) sIBISIFOTCS:

e (opmupoBaHHEe CHUCTEMbl XUMUYECKMX 3HAHUU KaK  BaKHEHIeH
COCTaBJISIIOILEH €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JIeKaT KIKOYEBbIe MOHATUS, (DyHAaMEHTAbHbIC 3aKOHbBl U TEOPUU XUMUU,
OCBOCHHUE fA3bIKA HAYKH, YCBOECHUE W MOHHWMAaHUE CYIIHOCTU JOCTYIHBIX
0000111eHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOpUEH
WX PA3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHUe U pa3BUTHE NPEACTABICHUIN O HAYYHBIX METO/1aX MO3HAHUS
BEIIECTB M XUMHUUYECKUX pEAKIUH, HEOOXOIUMBIX I MNPUOOpPETCHUS
YMEHUI OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUM,
UMEIOIIMX MECTO B MMPUPO/IE, B TPAKTUUECKOMN U TTOBCETHEBHOM KU3HU;

e Pa3BUTHE YMEHUI U CTIOCOOOB 1€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCHEPUMEHTa, COOJIOACHUEM MpaBUI
0e30macHOT0 0OpaIeHUs C BEIICCTBAMU.

Hapsiny ¢ atum, coaepikaresibHasi XapakTepUCTHKA LIENeH U 3a/1a4 U3y4eHUs
npenMera B MporpaMmMme o XMMUM YTOUHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMU B CUCTEME Cpe/iHero odiero oopazoBanus. CeroaHs B
OpernojiaBaHud ~ XMMUM B OOJIbIIEH  CTermeHWu OTHAETCA  MPEANOYTeHHE
NPaKTUUYECKONW KOMIIOHEHTE COJep>KaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTeIbHONM OpraHU3alliy, BIACIONIET0 HE
HaOoOpoM 3HaHUM, a (YHKIUOHAIHHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMH aKTUBHOTO TOJIyYCHHs] 3HAHUN W MPUMEHEHHS WX B PEATbHOM KU3HU
JUTSI peIICHUs TPaKTUYECKUX 3a/1a4.

B cBa3u ¢ oMM 1npu u3ydeHun mnpenmera «XUMHUS» JOMHUHHUPYIOLIEE
3HaYEHHUE MPUOOPETAIOT TAKUE 1IENIM U 3a]1a4H, KaK:

amanTaiys oOyJarolrxcsl K YCJIOBUSM JTUHAMUYHO Pa3BUBAIOILETOCS MUDPA,
dbopmMupoBaHUE  MHTEIUIEKTYyalbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY IPUHATUIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dbopmupoBaHue y OOydarOmUXCs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIIN), WMEIONIMX YHHBEPCAILHOE 3HAYEHUE [JIs1 Pa3jIMYHBIX BHUIOB
JeATeILHOCTH: PEIIeHus Mpo0OjeM, TTOMCKa, aHaan3a U 00paboTku wHpOpPMAITUH,
HEOOXOJAUMBIX JII TPUOOPETEHUs] OMbITa NEITEIHbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAaHWU XUMHUH, a TakkKe [J OICHKH C TO3UIHHA
IKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TMO3HABATEIHHBIX WHTEPECOB, MHTCIUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00 YJarOIIMXCS: CIIOCOOHOCTH CAaMOCTOSI TEILHO MTPHUOOPETaTh HOBBIC
3HAHMSI 110 XUMUHU B COOTBETCTBHUH C )KU3HEHHBIMH TTOTPEOHOCTSAMH, UCTIOH30BaTh
COBpEeMEHHbICe MHPOPMAIMOHHBIE TEXHOJOTHH JJI TTOUCKA U aHAINW3a YUeOHOU U
HAYYHO-TIOMYJIIPHO U HH(GOPMAITUH XUMUIECKOTO COACPIKAHU;

dbopMUPOBaHUE U PA3BUTHE Y 00YJAIOIIMXCS ACCOIMATUBHOTO M IOTHYECKOTO
MBIIIICHUS, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MPHU IJIAHWPOBAHWU U MPOBEICHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHE Yy OOydJalmuxcs YOSKIEHHOCTH B T'yMaHHCTUYECKOM
HAMPAaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHUH TI00aTbHBIX MPOoOJIeM
PaIMoOHAILHOTO MPUPOIOTIOJIE30BAHMSI, TOTIOJTHEHUS YHEPTETHUECKUX PECYPCOB H
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIICHUS K TPHUPOJIC U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETCHHUsS OIbITa
WCIIOJIH30BaHMsI TIOJTyYCHHBIX 3HAHWUW MJI1 TPUHITHS TPaMOTHBIX PEIICHUN B
CUTYaITUSX, CBSI3aHHBIX C XUMHYCCKUMU SBIICHUSMH.

B yuyeOHOM maHe cpemHero oOmiero oOpa3oBaHUs MPEIMET « XUMUSD)
©a30BOTr0 YPOBHS BXOJUT B COCTAB MpeIMETHOM 00acTi « ECTECTBEHHO -HayYHBIC
IIPEIMETHD.

OO6u1ee 4uCiI0 YacoB, OTBEAEHHBIX 1JI1 U3YUYEHUS XUMHUH, HA 0a30BOM YPOBHE
cpenHero oOmero oOpasoBanusi, coctaisier 68 yacoB: B 10 knacce — 34 ygaca (1
yac B HeJeno), B 11 kimacce — 34 yaca (1 gyac B Henenro).



COJAEP’>KAHUE OBYYEHUA
10 KJIACC

OPT'AHUYECKASA XUMUSA

TeopeTuyeckne 0CHOBBI OPraHU4eCKOl XUMHHU

[Ipeamer opraHnyeckod XMMHH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
MOJYYEHUU HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOEHHUS OPTaHUYECKHUX
coenunenuii A. M. BytiepoBa, e€ ocHoBHBIE OJI0keHus. CTPYKTYpHBI€ (POPMYIIBI
OpraHMYeckux BemecTB. [oMomnorusi, wu3zomepus. XHUMHUYECKas CBA3b B
OPTaHUYECKHUX COEAUHEHUSX — OIMHAPHBIE U KPATHBIE CBSI3HU.

[IpencraBnenue o kmaccudukanmu opraHudeckux BemecTs. HoMenknarypa
OpPTaHUYECKUX COEIMHEHHA (CUCTEMaTH4ecKas) W TPUBHAIbHBIC Ha3BAHUSA
BOXHEHUIIIMX MPEICTABUTENECH KIACCOB OPTaHUYECKUX BEILIECTB.

OKCNEpUMEHTATILHBIE METOJIbl HM3YYEHUS BEIIECTB M HX MPEBPAIICHUM:
O3HAaKOMJICHHE C 0Opa3liaMyd OPraHHMYEeCKUX BEIIECTB W MaTrepuajiaMud Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPTraHWYECKUX BEUIECTB, HAOJIOJIEHUE U
OTMCAHUE IEMOHCTPALMOHHBIX OTIBITOB 10 MPEBPAILEHUI0 OPTaHUYECKHUX BEIIECTB
IIpY HarpeBaHuH (TUIaBJICHUE, 00YTIIMBaHNUE 1 TOPCHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHMU psAn. MeraH u 3TaH —
NpoCTEHIIMe MPEACTABUTENN AIKaHOB: (PU3MYECKHE M XHUMHYECKHE CBOWCTBA
(peakuuy 3aMelleHUs] U TOPEHUs), HAXOXKIAEHUE B MPUPOAE, MOIy4EHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN Psii. DTUJIIEH U IPOTIUIIEH —
NpOoCTEHIIMe MPEACTABUTENN AIKEHOB: (U3MYECKHE M XHUMHYECKHE CBOWCTBA
(peakuMym TUOPUPOBAHUS, TAJIOTCHUPOBAHUSA, THUApATALlUU, OKUCIEHHUS W
NOJINMEPU3ALIMN ), TOJyYEHUE U IPUMEHEHUE.

Ankaguensl: OyraaueH-1,3 u mertwiOyranueH-1,3: cTpoeHue, BakHEHIIUE
XMMHUYECKUE CBOMCTBA (peakuus nojumepusauuu). IlomydeHne cuHTETHYECKOTOo
KaydyKa U pE3UHBI.

AJKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, FOMOJIOT MUECKUH psil. ALIETUIICH
— MPOCTEHIIMH NpPENCTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PUIUYECKHE H
XMMHUYECKUE CBOMCTBA (pEaKUuu r'UApUpOBaHUs, FAIOTEHUPOBAHNUS, THAPaTALINY,
TOPEHHUS ), TOJTyYEHUE U IPUMEHEHHE.

Apenbl. ben3oin: cocrtaB, cTpoeHue, (U3NUECKUE U XUMHUYECKUE CBOMCTBA
(peakuuu raJJoreHUPOBAHUSA M HUTPOBAHMUS), MOJYYEHUE U IpUMEHEHue. 1oryon:
cocmas, cmpoenue, (usuyeckue U  XUMUYecKue Ceoucmea - (peakyuu
2aN02EHUPOBAHUSL U HUMPOBAHUSL), NOAyYyeHue u npumeHeHue. TOKCUUHOCTb



apeHoB. ['eHeTnueckas CBsI3b MEXAY YIJEBOAOPOJAMH, IP MHAMISKALMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbIE MCTOYHMKM YIJIEBOAOPOXOB. I[IpupoaHbI Ta3 M MNOMYyTHBIE
HedTsiHBIE Ta3bl. Hedth m €€ mpoucxoxaenne. CriocoObl mepepaboTku HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KaTaIUTUYECKHil), muposm3. [Ipoaykrel
nepepadOTKU He(TH, X IPUMEHEHUE B IPOMBIIIIEHHOCTH U B ObITY. KameHHbIN
yroJb U MPOJYKTHI €r0 NEPEPAOOTKH.

DKCIIEPUMEHTATIBHBIE METOJbl H3YYEHHUs BELIECTB M HUX MPEBPaIICHUM:
O3HAKOMJIEHHME € O0Opa3laMu IUlacTMacC, KaydyyKOB W PpE3UHBI, KOJUICKIUU
«Hedpte» u  «VYromp», MOAEIMPOBAHUE MOJIEKYJ  YIJIEBOJAOPOJOB H
raJIOr€HONPOU3BOJHBIX, IPOBEICHNUE NPAKTUUECKON pabOThI: MOJYyYEHUE STUIICHA
Y U3yUYEHHUE €TO CBOWCTB.

Pacuérnbie 3agaumn.

Bbluucienuss 1o ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIIECTBA WA IIPOAYKTA PEAKIMH 110 U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEILIECTB WM MTPOAYKTOB PEAKLIUN).

Kucaopoaconep:xaume oprannyeckue CoeIuHe HUsA

[IpenenpHble OJHOATOMHBIE CIUPTHI. MeETaHOJ W 3TAaHOJ: CTPOEHHUE,
busnueckue M XUMHUYECKHME CBOICTBAa (peaklUM C aKTUBHBIMU MeETaJUIaMH,
raJlor€HOBOJIOPOJIaMU, TOpPEHHE), MpUMEHeHHe. BoaopoaHble CBA3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. J[efiCTBME METaHOJIA U 3TaHOJIa HA OPTraHr3M YEI0BEKa.

MHOrOaroMHble  CHUPTHI. ODTWICHIJIMKOJIb M T[JIUMUEPUH: CTPOCHUE,
busznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBUE CO HIEJIOYHBIMU

METaJUlaMHi, KaueCTBEHHasl peaklids Ha MHOTOATOMHbIE CIUPTHI). JleficTBHe Ha
OpTraHu3M 4yesoBeka. [ [pumenenune rimuepuHa v STUICHTJIUKOJIS.

@deHOJI: CTpOEHHE MOJEKYNbl, (QU3UYECKHME U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (penomna. [lpumenenue gpeHoa.

Anpnerunpl U kemonul. Dopmanbaeruj, aueTaIbACTHA: CTPOEHUE,
dbusznueckue U XMMHYECKUE CBOWCTBA (pEaKUMU OKUCICHHUS W BOCCTAHOBJICHMUS,
Ka4eCTBEHHBIE PEAKIINH ), TOJIyYCHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eibHble KapOOHOBBIE KHCJIOTH. MypaBbuHas U
YKCYCHAasi KMCJIOTBI: CTpOEHHUE, (PU3NUECKHEe U XUMUYECKHE CBONCTBA (CBOMCTBA,
oO1me A1 Kjacca KUCJOT, Peakius dTepupuKaum), moJydeHne U IpUMEHEHUE.
CrteapuHOBasi M OJICMHOBAsl KUCJIOTHI Kak MPEACTABUTEIN BBICIIMX KapOOHOBBIX
KUACJIOT. MblJIa Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxxable 3GUpHl Kak MNPOU3BOJIHBIE KapOOHOBBIX KUCHOT. [‘maponms
cI0XHBIX 3¢upoB. XKupsl. ['uapomms xupos. [I[pumenenne xupoB. buogornaeckas
POJIb KUPOB.



YraeBoawl: cocTaB, KiaccuuKalnus ~ YIJIeBOAOB  (MOHO-, JH- |
nosrcaxapuabl). [ 1F0k03a — mMpoCTEHIMIT MOHOCAaXapHI: 0COOCHHOCTH CTPOCSHUS
MOJICKYJbI, (QHU3UYECKHMe U XUMHUYECKHE CBOWCTBA (B3aMMOJCHUCTBHE C
ruapokcuaom menu(ll), okucneHne aMmmuadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHHE TIIIOKO3bl), HAXOXIACHHE B MPHUPOJIC, TPUMEHEHNE,
ounosornueckas poJib. Dotocunres. PpyKTO3a KaK U30MEP IIIFOKO3HI.

Kpaxman u nemmnosno3a kak npupogHbie nojgumepbl. CTpoeHue Kpaxmaia U
HeUT003bl.  DU3MYECKUE U XUMHUYECKHE CBOMCTBAa KpaxMmana (THApPOJIU3,
Ka4eCTBEHHAs PEaKLUs C HOJIOM).

DOKCNEpUMEHTATIbHBIE METOJIbl M3Y4YEHUSl BEIIECTB U HUX MPEBPAICHUN:
MPOBEJICHUE, HAOJIOJCHUE U OIMCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIUPTOB (OKHUCJIEHHE ATAHOJIA
okcuaom wmenu(ll)), MHOroatoMHbIX CHUPTOB (B3aUMOJCHCTBUE TIMIIEPUHA C
rugpokcugom meau(ll)), amsaeruoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCH 1A
cepeopa(l) u rugpokcumom wmenu(ll), B3aumoneiicTBUEe Kpaxmajia C HOJOM),
MIPOBEJICHUE MPAKTUYECKOUN pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anauu.

Bbluncrienuss 1Mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIECTBA WM MPOJIYKTA PEAKIIMK 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXO/IHBIX BEIIECTB WJIN MPOIYKTOB PEAKIIIH).

A3zoTCoepKaIme OpraHMIeCKUe COSTMHEHMS.

AMMHOKHUCIIOTHI Kak aM(POTepHbIe OpraHUYECKUe coequHeHus. Du3nueckue
U XUMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha mpuMepe rimiuHa). buojgornueckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTuasbl.

benku kak mpupoaHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa O€lKOB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpallks, KAYE€CTBEHHbIC PEAKIINKU Ha OCJTKU.

DKCNEPpUMEHTATLHBIE METOJIbl HM3Y4YEHHUS BEIIECTB M HUX MPEBPAaIICHUN:
HaOJIIOICHUE U OMMCAHUE AEMOHCTPAIIMOHHBIX OTBITOB: JICHATypalus OCIKOB TIPHU
HarpeBaHuU, IIBETHBIC PEAKIINK OEIIKOB.

BoicokoMoJieKyJIsipHbIE COeTUHEHMSI

OcHOBHBIE TTOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHB IMOJUMEPHU3aIiH, CPEIHSS MOJICKYJISIPH ast
Macca. OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHM —
MOJIMMEPU3AIIHSI M TIOJTMKOHACHCAITHS.

DKCNEpUMEHTATbHBIE METO/Ibl HM3Y4YEHHUS BEIIECTB M HUX MPEBPAaIICHUN:
O3HaKOMJICHHE C 00pa3IiaMu MPUPOIHBIX U HICKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacC,

Kay4yKOB.
MexXnpeaMeTHbIe CBS3H.



Peammzanms MeXIIpeIMETHBIX CBSA3EH IPU U3YUYEHUH OPTraHUYEeCKON XUMUU B
10 kmacce oOCyIIECTBISIETCSI 4Yepe3 HMCIOJIb30BaHME Kak OOIIMX €CTECTBEHHO -
HAYYHBIX TOHITHM, TaK U MOHITHH, SIBJSIOIIMXCS CUCTEMHBIMU I OTAEIbHBIX
IPEIMETOB €CTECTBEHHO -HAYYHOTO LIUKJIA.

OO61me ecTeCTBEHHO-HAYy4YHbIE TIOHSTHSA: SIBJICHUE, HAYYHBIN (PaKT, TUIIOTE3a,
3aKOH, TEOpHUs, aHAJIN3, CUHTE3, KiacCU(UKaLHs, IEPUOAUYHOCTb, HAOIIOACHHE,
U3MEPEHNE, SKCTIEPUMEHT, MOIETUPOBAHHUE.

®dusuka: Marepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJEKYa,
DHEPTreTUUECKUN YpPOBEHb, BEILIECTBO, TENO, OOBEM, arperarHoe COCTOSTHHUE
BEIIECTBA, (PU3NUECKUE BETMUMHBI U €AUHUIIBI X H3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BELIECTB B OPraHHU3ME,
dboToCcHHTE3, OMOJIOTUYECKH AaKTUBHbIC BellecTBa (OENKHU, YIJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepaibl, TOpHbIE TOPO/Ib, OJE3HbIE HCKOMIAEMbIE, TOTUIMBO,
pECypCHI.

TexHonorusi: mnuIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAJIBHOTO IHTaHUS,
MOIOILME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHUE TpenapaThl, MaTepHasbl U3
MCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPI'TAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMUM

XuMUYEeCKUd dJJIeMEHT. ATOM. Spo aroma, HU30TONBI. JIEKTPOHHAs
000104Ka. DHEPreTUICCKHE YPOBHH, MMOAYPOBHUA. ATOMHBIC opOuTany, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacTlpeeNieHus JIEKTPOHOB MO OpOUTAISIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOA0B. DJIEKTPOHHAS KOH(DUTYpaIHs aTOMOB.

[lepnonnueckuit 3akoH U llepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB
J. . Menneneesa. CBsA3b EPUOIUUECKOTO 3aKOHA U [leprnoandecKor CUCTEMBI
xumudeckux aeMeHToB J[. . MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBONCTB XHUMHUYECKUX DJJIEMEHTOB U
oOpazyeMbIX UMM MPOCTBIX M CIOKHBIX BELIECTB MO TPyMHIaM M IEpHOJaM.
3Ha4YeHUE NEPUOJNYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

CrtpoeHue BemecTBa. XUMHYECKAs CBS3b. BHIBI XUMHUYECKOW CBSI3U
(KOBaJICHTHAsA HEMOJIIpHAs M NOJIIpHAas, MOHHAsA, METauIM4ecKas). MexaHu3Mbl
00pa30oBaHUsl KOBAJIECHTHOW XUMHYECKOM CBsI3M (OOMEHHBII M JOHOPHO-
aKuenTopHeiil). BogopoaHas cBsizb. BaleHTHOCTb. DJIEKTPOOTPULATEIILHOCTD.
Crenenp okucieHus. IOHbI: KAaTHOHBI U AHUOHBI.



BemecTtBa MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  3aKOH
IOCTOSIHCTBA COCTABA BELLIECTBA. T UITbl KPUCTAILIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUINYECKOM PEIIETKH.

[lonsiTe O AuCHEpCHBIX cUCTeMax. MICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10151 BemmecTsa B pacTBOpE.

Knaccuduxanms HEOPraHUYECKUX COCIMHEHUH. Homenkiarypa
HEOPTaHUYECKUX BELIECTB. ['eHeTudeckas CBsI3b HEOPTraHWYECKUX BELIECTB,
IIPUHAJICKANMX K PA3TMIHBIM KJIACCaM.

Xumnueckas  peakiua. Krnaccudukanus — XUMHYECKMX — peakuuil B
HEOPTaHUYECKOW U OPraHUYECKOW XMMHUH. 3aKOH COXPaHEHMUs MacChl BELIECTB,
3aKOH COXPaHEHMsI M IPEBPALLICHHSI SHEPT UM IPU XUMUYECKUX PEAKLUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JUuHbIX (pakTopoB. OOpaTrMbIe
peakuuu. XumMu4yeckoe paBHOBecue. MakTopbl, BIMAIOIIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle larense.

OnexTposmTrueckas Auccounanusi. CuibHble U ciiadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTPAJIbHAs, ILIEIOYHAS.

OKHUCIUTENTLHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.

DKCNEPUMEHTAIIBHBIE METOJbl M3YYEHUS BEIIECTB M HX MPEBPAIICHUN:
nemoHcTpaius tabimn «Ilepuoanueckas cuctema XUMUUeCKux anemeHToB [, W.
MenieneeBa», U3ydeHHe MOJENed KPUCTAUTMYECKUX PEUIETOK, HAOMIOJICHUE U
OTHCaHMUE IEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OTBITOB (Pa3JI0KEeHUE MEPOKCHU A
BOJIOPO/Ia B MPUCYTCTBUU KATAIU3aTOPA, ONPEIEICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIbIO YHUBEPCAILHOTO WHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
IPOBEACHHUE MPAKTUYECKOUN paboThl « BiusiHue paznuuHbIX PakTOPOB HA CKOPOCTH
XUMUYECKOU pEAKIIUNY .

Pacuérnrplie 3agaun.

Pacuérel 1O ypaBHEHMSM XHMHMYECKHX pPEaKIHMi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, pACUETHI C HMCIIOJb30BAHUEM IOHATHS «MaccOBas
JI0JIs1 BELIECTBAY .

Heopranmyeckas xumust

Hemeraiuel.  Ilomoxkenne HemerauioB B llepuonuyeckont  cucreme
xumudeckux snemenToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
®du3nueckue CBONCTBA HEMETAIOB. AJUIOTPOIHUS HEMETAUIOB (Ha mpumepe
KHCJIOPO/J1a, cephl, hochopau yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETALIOB (TaJOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoga W KpEeMHHMs)) W HUX  COCIMHEHUH  (OKCHIOB,
KHCJIOPO/ICOIEPIKAIINX KUCIIOT, BOJOPOAHBIX COECUHEHU ).

IIpruMeHeHnE BAXKHENIIIMX HEMETAIUIOB U UX COCTMHEHUM.



Merael. 1lonoxenune merauioB B llepruonnueckoil cucTeMe XHUMUYECKHUX
anemeHToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000I0UYEK
aroMoB MeTauioB. O6mme ¢uzudeckrue cBoiicTBa MeTauioB. CIIaBbl METAIOB.
DJIEKTPOXUMUY €CKUH Psi /I HAPSIKEHUI METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWUIIMX METALIOB (HATpUM, Kajauil, KalbIuH,
MarHui, aTfOMUHUM, IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mme crnocoObl moaydeHus: MerawioB. [IprMeHneHre MeTawsioB B OBITY U
TEXHUKE.

DKCIEPUMEHTAIIbHBIE METOJbl HM3YYEHHs BEIIECTB W KX IPEBPAICHHI:
U3y4eHHE KOJUICKIIMU «MeTaulbl U CIUIaBb», OOpa3lOB HEMETAJUIOB, PCIICHHE
AKCTIEPUMEHTAIILHBIX 3aj1a4, HAOJIIOJICHUE U OMNHCAHUE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THIPOKCH/Ia AIFOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0Y e, KaYeCTBEHHBIE PEAKIIMK Ha KATUOHBI METAJUIOB).

Pacuérnblie 3anauu.

Pacuérsl Macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIUU BEIICCTB,
pacuérbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CJIU OTHO
13 BEIIECTB UMEET MTPUMECH.

XUMHUS U )KU3Hb

Posib xumuu B 00€CreueHUU 3KOJIOTUYECKOM, SHEPTETUUECKOM U THUIIEBOM
0€30MacHOCTH, pa3BUTHH MEIUIIMHBI. [IoHSATHE O HAYYHBIX METOJaX MO3HAHUS
BEILIECTB Y XUMUYECKUX PEaKIIHA.

[IpenacraBnenuss 00 OOMmMMX HAYYHBIX MPHUHIMIAX POMBIIUIEHHOTO
MOJTyYCHUS] BAXKHEUIIIMX BEIIECTB.

UYenmoBeKk B MHpE BEIIECTB M MaTEpUAIOB: BAKHEUIIHUE CTPOUTEIbHBIC
MaTrepualibl, KOHCTPYKIIMOHHBIC MaTepualbl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepUalIbl JJIsl JIEKTPOHUKH, HAHOMATEPHUAIIbl, OPraHUYE€CKUE U MUHEPaIbHbIC
yInoOpeHwus.

XuMusi U 3J0POBbE YEIIOBEKA: IMpaBWja MCIIOJIb30BaHUA JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 0€30MaCHOT0 UCTIOIb30BaHUS ITPENnapaToB OLITOBOW XUMHUHU
B IMIOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3H.

Peammzanmst  MEXNpEeIMETHBIX  CBSI3€M TpU  M3YYEeHUH OOmed u
HEOpPraHu4ecKoil XuMuM B 11 Kacce OCyIIECTBISIETCSA Yepe3 UCIOJIb30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHITHH, SBJISIOMUXCS
CHUCTEMHBIMHU JIJISl OTJICJIbHBIX IPEAMETOB €CTECTBEHHO -HAYYHOT O IIMKJIA.

OO6nme ecTecCTBEHHO-HAYYHBIC TOHITHS: HAyYHbIN (DaKkT, TUMOTE3a, 3aKOH,
TEOpUsS, aHaiW3, CHUHTE3, KIacCUpUKANs, TEPUOTUIHOCTh, HAOJIOICHNE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MmaTepus, YHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUH YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperatHoe COCTOSTHUE BEIIECTBA, (PU3NYECKHUE BEIMIMHBI U €IMHULIBI HX
U3MEPEHUs, CKOPOCTb.

buonorus: kinerka, opraHu3sM, OdKOocHcTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpTaHU3ME.

['eorpadus: MuHepaibl, TOPHBIE TIOPOJIBI, MTOJIE3HBIC HCKOTIAEMbIe, TOTUTUBO,
pecypchl.

TexHnomorus: XuMu4deckasi IPOMBIIIICHHOCTh, METAJUTypTHsl, TIPOU3BOICTBO
CTPOUTEIHHBIX MaTEPHUAJTIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, IMHUIICBAs
MPOMBINIICHHOCTh,  (hapMareBTHUECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO
KOCMETUYECKHX TpEernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOT M.



I[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpPEOOBAaHUSA K peE3ylbTaTaM OCBOCHUSA
oOydJaronmMucss TPOTpaMM CpemHero ooOmiero ooOpa3zoBaHuss (JIMYHOCTHBIM,
METANpeAMETHBIM W TpeaMeTHbIM). HaydHo-meronuueckoil OCHOBOHM aJis
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOECHUS MPOTrpaMM CPEIHEr0 OOLIETO
00pa30BaHus ABJIAETCS CUCTEMHO-AESITETbHOCTHBIN TOXO/.

B cooTBercTBHM C CHCTEMHO-AEATEIILHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOECHMS IMpeAMeTa « XUMHUSD» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIIEJICHBI CJIETYIONIME COCTABIISIOININE:

OCO3HaHHE OOYYaOIIMMUCS POCCUHUCKON Tpa¥JAaHCKON HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEAEIIEHUIO;

HAJIMYUE MOTHUBALIMU K 00YUYEHUIO;

LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUI JTUYHOCTH HA OCHOBE
KJIFOYEBBIX LICHHOCTEN U UCTOPUYECKUX TPAAULMI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOUMXCs PYKOBOJCTBOBATHCS B CBOEH
JEeSTEIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMU, NPUCYIIMMH LIETOCTHOM
CHUCTEME XUMHUUECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJOTUUECKOU KYIbTYphl U CIIOCOOHOCTH CTABUTH
LEJIM U CTPOUTDH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3YyNbTAaThl OCBOEHUS MpeAMETa «XUMUS» JIOCTUTalOTCS B
€IMHCTBE Y4YeOHOM U BOCIHUTATEIbHOM JEATEIILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYIIbTYPHBIMH, TyXOBHO -HPABCTBEHHBIMU LICHHOCTAM U
U UJeaIaMd POCCHUICKOTO TPaXIAaHCKOTO OOIIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMUd U  TpaBWIAMU  TOBEJEHHUS, CIOCOOCTBYIOIIMMU  MpOLECcCcCaM
CaMOIIO3HAHUSA, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBJICHUSA JIMYHOCTHU
00yYaroIIUXCA.

JINYHOCTHBIE peE3yNbTaTbl OCBOEHUS Ipeamera «XUMHS»  OTPAKAOT
c(hOpMUPOBAHHOCTH OIbITA TMO3HABATEIBHOM M MPAKTUYECKOW JEATEIbHO CTH
00ydJaronmxcs Mo pealr3aliy MPUHATHIX B OOIIECTBE IICHHOCTEN, B TOM YHUCJIE B
YacTH:

1) rpaIaHCKOro BOCIIMTAHMS

0CO3HaHMS 00 YJaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IPaB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOIOPSIAKY;

NPEACTABICHUSI O COLMAIbHBIX HOpPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



FOTOBHOCTH K COBMECTHOW TBOPUYECKON JEATEILHOCTH IpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATEIbHBIX 337a4, BBHIITOJIHEHUU
XMUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB yUeOHOM NesITebHOCTH;

2) MIaTPMOTHY€ECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOILIEHHS K HCTOPUYECKOMY M HAYYHOMY HACJEIUIO
OTEYECTBEHHOM XUMUU;

YBOKEHUS K MPOLIECCY TBOPYECTBA B 0OO0JACTH TEOPUU U MPAKTHUYECKOTO
NPUMEHEHHUS XUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYyKH €CThb PE3YJbTarT
JUIMTENbHBIX ~ HAOJMIOAEHUM, KPONMOTIMBBIX OJKCIEPUMEHTAIbHBIX IOUCKOB,
MNOCTOSIHHOT'O TPYa YYEHBIX U IPAKTUKOB;

MHTEpECAa W MO3HABaTEIbHBIX MOTUBOB B MOJYYEHUH U MOCJEIYIOLIEM
aHaJM3€e UHPOpPMAILIUU O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMMUH;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAllH, CBS3aHHBIE C XUMUUECKUMU SIBJICHUSAMU,
Y PUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO -HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBaTh CBOE MOBEJAEHHE M MOCTYIKH CBOMX TOBApPHILEH C
NO3UILIMIA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCJEACTBUN ATHX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHMUS I[IEHHOCTEH 3J10pOBOro M Oe3omacHOTO oO0Opa3a >KHU3HH,
HEOOXOAMMOCTU OTBETCTBEHHOI'O OTHOLICHUS K COOCTBEHHOMY (pU3MUYecKOMy U
NICUXUYECKOMY 310POBBIO;

coOMoIeHNs TIpaBUJl O€30TacHOTO0 OOpaleHWs ¢ BEIeCTBaMu B OBITY,
MMOBCEAHEBHOW JKU3HU U B TPYAOBOU J€ATENBHOCTH;

NOHUMAHUSI LEHHOCTU TMpaBWil MHAUBUAYAIHHOTO U  KOJUIEKTMBHOTO
0€301MacHOT0 MOBEACHUS B CUTYAIIUSIX, YTPOKAIOIINX 30POBbIO U )KU3HU JIFOIEH;

OCO3HAHMS TOCJEACTBUM M HENPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHMS
aJIKOT0JIs1, HAPKOTUKOB, KypeHHUs! );

5) TPyA10BOT0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HUCCIIEI0BaTEIHLCKOM
NEeSTEIbHOCTH, OOIIECTBEHHO IIOJI€3HOM, TBOPUECKOW M JAPYrMX BHUIAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHWH TMPAKTUYECKUX 3ajad
COIMAIHLHOM HAIIPABJICHHOCTH (B paMKax CBOETO KJIacca, IKOJIBI);



UHTEpeca K NPAKTUIECKOMY U3YUEHHUIO MPOdECCUil pa3InyHOro pojaa, B TOM
YyCJie HA OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUHN 110 XUMHUU;

YBaKEHUS K TPYLY, JTIOJAM TpYyJa U pe3ybTaTaM TPYI0BOH I€eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHIWBUIYATbHONW TPACKTOPUU
oOpazoBanusi, Oynymell mpodeccun W peanu3anii COOCTBEHHBIX >KH3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 001IIECTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHMSI:

HKOJIOTMYECKH ILIEJIECOOOPA3HOTO0 OTHOIIEHUS K MPUPOJAE, KaK HUCTOUHHKY
CYILLECTBOBAHUS XKU3HU Ha 3EMIJIE;

NOHUMAaHUS TJIOOATBHOTO XapakTepa SKOJOTHYECKUX MPOOIJIeM, BIUSHUS
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOM CpEIbl;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAaHUS JTOCTHIKCHUH XUMHUHM IS
pelIeHus: BONPOCOB PallMOHATILHOTO TPUPOA0NOIb30BaAHUS;

aKTUBHOTO HENPUATUS JCUCTBUM, NPUHOCAIIMX Bpel OKpYXKaroulen
OPUPOJHON Cpeae, YMEHHUsI MPOTHO3UPOBAaTh HEOJAroMpUsATHBIE SKOJIOTUUYECKUE
MOCJICACTBUS P EANPUHUMAEMBIX ISHCTBUI U TTPENOTBPAILATD UX;

HAJIMYUS Pa3BUTOT0 3KOJIOTUUECKOTO MBILUICHHS, KOJIOTUHUECKOM KYJIbTYPbI,
OTbITa IS TeIbHOCTU AKOJIOTUYECKOU HaNpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMU B IMO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAIbHOM
NPaKTUKE, CHOCOOHOCTM M YMEHMSI aKTUBHO MPOTHUBOCTOSATH HJIEOJOTUU
xemooOouu;

7) HEeHHOCTH HAYYHOT' 0 IO3HAHUS:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOUIECTBEHHOW TPAKTUKU;

NOHUMAaHUs CHeuuUKY XUMUU KaK HayKd, OCO3HaHMs €€ poju B
(GbopMUPOBAHUHM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU LEIOCTHOTO
NpeICTaBICHUSI 00 OKpYKaloIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YENOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEM M pELICHUH MPOOJIeM COXpaHEHHS
IPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XUMHUHU i1 COBPEMEHHOM
IUBWIM3AIMU: B €€ TyMAaHHCTUYECKOW HampaBJIEHHOCTH M BaXXHOW poOJIM B
CO3/1aHUH HOBOM 0a3bl MaTepUaIbHOM KYJIbTYPHI, PEIIEHUH TI00aTbHBIX TP O00JIeM
YCTOWYMBOTI'O PA3BUTHUS YEIOBEYECTBA — CHIPbEBOMU, JHEPTETUUECKOM, ITUILEBOU U
HKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIMIIUHBI, 00ECTICYEHUU YCIOBUMN
YCHEIHOTO Tpyda M 3KOJOTHYECKH KOMMOPTHOW >KM3HM KaXKAOTO 4UJICHA
00I1IeCTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJ0B
MO3HAHHUSA, UCTIOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOIb30BaTh



MOJIydaeMble 3HAHUS JJIs aHaIu3a U 00BbSICHEHUS SIBIICHUN OKPYXKAIOILEro MUpa u
OPOUCXOASIIMX B HEM U3MEHEHUH, yMEHUS JefaTh 000CHOBAaHHbIC 3aKIIIOYCHUS Ha
OCHOBE Hay4yHbIX (DaKTOB M MMEIOLUMXCS JAHHBIX C LENbI0 TMOJy4eHHUs
JIOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIA
pelieHus mpooJieM B pealbHbIX )KM3HEHHBIX CUTYalIUAX;

MHTEpECA K NO3HAHUIO U UCCIIEN0BATENBCKOM 1EATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEphIBHOMY OOpa3oBaHUIO U
caM0OOpa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HaHUM IO XUMHUHU B
COOTBETCTBUU C )KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpPEca K OCOOCHHOCTIM TpyJa B pa3jMuHbIX cepax NpoPpecCuoHaAIbHON
NESATEIIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ybTaTbl OCBOCHHS y4€OHOTO MpeaMeTa « XUMUsD» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE 11 (OPMUpOBaHHMA  MHUPOBO33PEHHS  OOYYarOIIMXCS
MEXKIUCUUIUIMHAPHBIE (MEXKIIPEAMETHBIEC) OOIICHAYYHbIE MOHATHUS, OTPaXKAIOIIIE
HEJIOCTHOCTh HAYyYHOW KapTUHBI MHpa M CHEHU(PHUKY METOJ0B TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (Marepusi, BEILECTBO, SHEPTUs, SIBJICHHUE,
npolecc, CUCTeMa, HaydHbIN (DaKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeI0BaHUEe, HAOJIIOCHNE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHUE);

YHHUBEpCAJIbHbIE Y4eOHbIEC NEUCTBUS (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJiaTUBHbIE), obecrnieurBaroIIye dbopmupoBaHue (YHKIMOHAIBHOM
TPaMOTHOCTH U COLIMAIIbHOM KOMIIETEHIINY OO Yy4arOIIUXCS;
CIIOCOOHOCTH oOy4arommxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIEC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbIC YUCOHBIC
JIEUCTBHUS B IO3HABATEIbHOW U COUAIILHOM PAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXAKOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCIIbHHIMM, KOMMYHUKATUBHBIMA U  PETYJISITUBHBIMU
JIEMCTBUSIMU.

OBiajleHNe  YHHMBEPCAJbHBIMH  Y4e€OHBIMH  IMO3HABATEJIbHBIMH
AeiCcTBUSIMU:

1) 6a3oBbIe JJOTMYECKHE 1€ CTBUSI:

CaMOCTOSITEIbHO  (OpMYJMPOBATh U aKTyaJlM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENENATh LEMu JEATeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHNS, COOTHOCUTh PE3YJIbTATHI JEATEIIbHOCTH C MOC TABJICHHBIMH LIEIISIMU;

HCT0JIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISATh XapPaKTEPHBIE MPU3HAKU MOHSTUM W YCTAHABJIMBATh MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS AJI1 00BSICHEHHSI OTJENBHBIX ()aKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU [JIsI KIacCU(PHUKAIMUA BELIECTB U
XUMHUYECKHUX PEAKIUN;

YCTaHABIMBaTh IPUYMHHO-CJIEACTBEHHBIE CBS3M MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTHh JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIE, IEAyKTHBHBIE, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M NPOTHBOPEUHS B paccMaTpUBAEMBIX
SIBIICHUAX, (DOPMYIUPOBATH BHIBOIBI M 3aKITIOYCHHUS,

IPUMEHSATH B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMBIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJEIH, TPE0OPA30BBIBATH MOJIEIIbHbIE IPEICTABICHUS] — XUMUYECKHM
3HaK (CHMBOJI) D3JIEMEHTa, XHUMHUYecKas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakuuu — NpU PELIEHUH YYEeOHbIX IMO3HABATEIbHBIX M MPAKTHUECKUX 3a/1ad,
NPUMEHATh Ha3BAHHBIE MOJIETIbHBIE MPECTABICHUS JJIS1 BHISBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aEMbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 0a30BbIe HCCJIEA0BATEIbLCKHE 1CICTBUA:

BJIAJIETh OCHOBAaMHU METOJIOB HAyYHOI'O MO3HAHUS BEIIECTB M XUMHUYECKUX
peaKuuu;

bopMyIMpOBaTh LIETH U 33]1a41 UCCIIEA0BaHUS, UCIIOIb30BaTh NOCTABJICHHBIC
U CaMOCTOSITEIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAYe€CTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI i (POPMUPOBAHUS TUMIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMBIX CYKJICHUH;

BJIAJIETh HABBIKAMHU CAMOCTOSITEJIbHOTO IUJITAHUPOBAHUSA W TMPOBEIECHUs
YUEHUYECKHUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIOIATh 32 XOJI0M
npoIecca, CaMOCTOSITEIbHO MHPOTHO3UPOBATh €ro pe3yibTar, (HOpPMYyIUpOBaThH
000011IeHHsI ¥ BBIBOJIBI OTHOCUTEIBHO 10CTOBEPHOCTH PE3YJILTATOB UCCJIIEI0BAHMUS,
COCTaBJISITh 000CHOBAHHBIN OTUET O MIPOACIAHHOU paboTeE;

npuoOperaTh ONBIT YYEHHYECKOM MCCIIEAOBATENbCKOM H  MPOEKTHOM
NEeSITEIbHOCTH, TPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
NOUCKY METOJOB pEUICHUs] MNPAKTUYECKUX 3a7ady, NPUMEHEHUIO pPa3JUuHbIX
METO/I0B MIO3HAHUSI.

3) pa6oTa c uHpopManuei:

OpPUEHTUPOBATHCS B PA3NMYHBIX HCTOYHMKAX HHMOpManuu (Hay4dHO-
NOMyJsIpHasl JIUTepaTrypa XUMUYECKOrO COJEpKaHus, CIPaBOYHBIE MOCOOMs,
pecypcol MHTepHeTa), aHamu3upoBaTh UHOOPMAIIMIO PA3IUYHBIX BUIOB U (HopM
IpeICTaBJICHUS, KPUTHUYECKU OIICHUBATh e JIOCTOBEPHOCTD 17}
HENPOTUBOPEUYNBOCTE;



dbopmynupoBarh 3anpoOChl U MPUMEHITh PA3IUUHBIE METOJIbI MIPU MOUCKE U
orbope wuH(pOpMaIMKU, HEOOXOAMMOW [UIs BBIMOJHEHUS Y4eOHBIX 3ajad
OIPENEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJb30BaHUS HH(OPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IMYHBIX HOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO (OpMYy  IpenCcTaBICHUS
uHpopMaIuu (cxembl, rpaduku, 1UarpaMMel, TaOJIUIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAy4yHbIM S3bIK B KayecTBE CpEACTBa Ipu padore C
XUMUYECKOM wuH(pOpMaIMen: NPUMEHATh MEXNpeAMeTHbIe ((du3nyeckue u
MaTeMaTU4YeCKUe) 3HAKU U CUMBOJIBI, POPMYIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEoOpPa3OBBIBATH 3HAKOBO-CUMBOJMUYECKUE CPENCTBA
HarJsiJHOCTH.

OBiajieHue yHUBEePCAJIbHBIMA KOMMYHUKATUBHBIMH 1€ HC TBUSIMU :

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYXIaeMOM TEMbI B XOJ€ AUATIOTA W/WIH
JUCKYCCUM, BBICKa3blBaTh HJeH, (GOPMYIUpOBaTb CBOU  NPEIJIOKEHUS
OTHOCUTEJIbHO BBINOJHEHUS PEJI0OKEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTALUUEH pe3yJbTaTOB MO3HABATEIbHOU AESITENHLHOCTH,
MOJIy4YE€HHBIX CAMOCTOSITEIIbHO MM COBMECTHO CO CBEPCTHUKAMU ITPU BBITIOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThI MO UCCIICAOBAHUIO CBOMCTB
U3Y4YaeMbIX BEILIECTB, pealn3alii yueOHOTO NpoeKTa u (OPMyIUpOBaTh BHIBObI
[0 pe3yJibTaram IMPOBEIAEHHBIX MCCIIEAOBAHUN MYTEM COTJIACOBAHUS IO3ULMNA B
X0/J1e 00CYXAEHHSI 1 0OMEHa MHEHUSIMU.

OBiaieHue YHUBEPCAJbHBIMH PeryJIsITUBHBIMH 1€ HCTBUSIMU

CaMOCTOSITEIbHO IUJITAHUPOBATh M OCYHIECTBISATh CBOIO IO3HABATEIBHYIO
NeSTEIbHOCTh, OMpeAensst e€ Lenu M 3aJayd, KOHTPOJMPOBATH M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEAJaraéMblil alrOpUTM JACUCTBUN NpH
BBIMIOJIHEHUU YYE€OHBIX U HCCJENOBATEIIbCKUX 3aJlad, BbIOMpaTh Haubosee
3¢ dEeKTUBHBIN CMOCO0 MX pEelIeHUs C Y4YETOM IMOJy4YEHHs] HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOaHalIn3a
Y CAMOOILICHKHU.

HPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmeTHbIE peE3yJbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUS»
OTPaXKaKOT:

c(hopMUPOBAHHOCTh TMPEACTABICHUA O XHMHYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYyYHOW KapTHHBl MHUpPA, POJIM XUMHUUA B IIO3HAHWM SIBJICHUU



Opupoasl, B (HOPMUPOBAHWU MBIIUICHUS U KyJIbTYpPbl JIMYHOCTH, €€
(bYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIs pEeLIeHUs MPAKTHUECKUX 3a/1a4
U SKOJIOTUYECKH 00OOCHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBbIO M MMPUPOJTHOU
cpexne;

BIIQJICHUE  CUCTEMOW  XMMMYECKHX 3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIAralouMe TMOHATUS (XMMHUYECKHM 3JIEMEHT, aroM, 3JEKTPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, XUMUYECKasl
CBSI3b, CTPYKTYypHasi (popmyina (pa3BEpHyTas U COKpalIEHHasi), MOJb, MOJISIpHAas
Macca, MOJISIpHBIA O0OBEM, YIVIEpOJHBIN cKener, (YHKIMOHAIbHAs TPYMIa,
paguKai, U30MepHUsl, U30MEPBL, TOMOJIOTUYECKHUN PsIA, TOMOJIOTH, YTJIEBOLOP OB,
KHCJIOPOJ M a30TCOJEpIKAME COCAWHEHUs, MOHOMED, IMOJIUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS ); TECOPUH U 3aKOHBI (TEOPUS CTPOECHHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3BIK XHUMHH; MHUPOBO33PEHUECKHE 3HAHUS,
Je)Kale B OCHOBE MOHUMAHUS NPUYMHHOCTA M CHUCTEMHOCTHM XUMHYECKHUX
SABJCHUHN, (PAKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX, COCTaBE, IMOJYYCHUU U
0€30MaCHOM HCMOJIb30BaHUU BAXKHEHMIIIMX OPraHMYECKUX BEUIECTB B OBITY U
IIPAKTUYE€CKOM AEATENbHOCTHU YEIOBEKA,;

Cc(hopMHUPOBAHHOCTh YMEHHMI BBISBISATh XapaKTEpHbIEC MPU3HAKU TOHATHUH,
YCTaHaBJIMBaTh WX B3aMMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHATUS ITPU
ONMCAHWHU COCTaBA, CTPOECHMS U MPEBPAILIEHUN OPTraHUYE€CKUX COEIUHEHNI;

c(hopMHUPOBAHHOCTh YMEHUN HCHOJB30BaTh XUMUYECKYIO CUMBOJMKY IS
COCTaBJICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMN)
dbopMyn OpraHMYeCKMX BEIIECTB M YpaBHEHUH XMMUYECKHX pEaKluH,
U3TOTABJIMBATh MOJEINA MOJIEKYJI OPTaHUYECKUX BEUIECTB JUIA WLIFOC TPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hopMHUPOBAHHOCTh YMEHUM YCTAHABIIMBATH MPUHAJICKHOCTh M3yYEHHBIX
OpPTaHUYECKHX BEIIECTB MO HX COCTaBY M CTPOEHUIO K OIPEAEIEHHOMY
KJIaccy/Tpynne CcoequHeHud (YrieBOoJOpOAbl, KHUCIOPOJA U a30TCOjepiKalye
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COCAWHEHMsI), JaBaTh MM Ha3BaHUS IIO
cuctemarnueckoit HomeHnknarype (IUPAC), a takxe mpuBOIUTH TPUBHAIbHBIC
Ha3BaHUsI OTHAEIbHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOIMUJICH, AalleTUJIEH,
ATUJICHTJIMKOJIb, TIMUEPHUH, (EHOJ, (popMalbJIerui, alueTaabAerul, MypaBbMHas
KHCJIOTA, YKCYCHAsl KACJIOTA, OJIEMHOBAs KACIJIOTA, CTEAPUHOBAS KUCJIOTA, IJIIOK034,
bpyKTO32a, KpaxMaJ, IeJUIF0I03a, TIIUIIHH);

C(hOpMUPOBAHHOCTh YMEHHUS ONPENETSITh BHUABI XUMUYECKOW CBS3U B
OpraHUYeCKHUX COCTUHEHUAX (OJMHAPHBIE U KPAaTHBIE);



c(hOpMHUPOBAHHOCTh YMEHHSI TMPUMEHSTHh IOJOXKEHUS TEOPUU CTPOCHHUS
oprannueckux semects A. M. BytiepoBa a1 00bsiCHEHHs 3aBUCUMOCTH CBOUCTB
BEIIECTB OT UX COCTAaBA M CTPOEHMS; 3aKOH COXPAHEHHUSI MACChI BELLIECTB;

c(hOpMUPOBAHHOCTh, ~ YMEHHUH  XapaKTepH30BaThb COCTaB, CTPOCHUE,
¢u3nyeckue W XMUMUYECKHE CBOMCTBA TUIMYHBIX IMPEACTABUTENCH pa3IUUHbBIX
KJIACCOB OPTAHUYECKUX BEILIECTB (METaH, 3TaH, 3TWJIECH, MPOIWJIEH, AllCTUJIEH,
Oyranuen-1,3, mermnOytaauen-1,3, OE€H30JI, METaHOJ, STAHOJ, STUJICHTJIUKOJIb,
[JIMLEPUH, (DEHOJI, aleTalbJerul, MypaBbUHas M YKCYCHas KHCJOTHI, TJIIOKO3a,
Kpaxmajl, LeJUIF0I03a, AMUHOYKCYCHAs KUCJI0Ta), WILTFOCTPUPOBATh TEHETHUECKY IO
CBSI3b MEXJy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKLUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYJI;

c(hopMHUPOBAHHOCTh YMEHHUS XapaAKTEPU30BaTh UCTOYHUKH YIIIEBOIOPOTHOTO
Cblpbs (HE(pTb, NPUPOAHBIA Tra3, Yroijib), CHOCOOBI HX NEPEPadOTKU U
PaKTUYECKOE MPUMEHEHUE MPOTYKTOB IEpEePadOTKY;

C(hOopMHUPOBAHHOCTh YMEHUN TMPOBOJHUTH BBIYUCICHUS MO XUMHUYECKUM
YpaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA UCXOJIHOIO BEUIECTBA WM MPOAYKTa
peakuuMu IO HU3BECTHBIM Macce, O00BbEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WM POJAYKTOB PEAKIUN);

c(hopMHUPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHUA OO0 OCHOBHBIX
METO/1aX HAyYHOT'O MO3HAHMs, UCTI0JIb3YEMbIX B XUMUU MTPU U3YUEHUH BEILECTB U
XUMHYECKUX SIBJICHUH (HaOroeHne, n3MepeHue, SKCIIEPUMEHT, MOIETUPOBaHUE ),
UCIIOJIb30BaTh CHCTEMHbBIE XMMHUYECKUE 3HAHWUS Ui TPUHATHA PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsiX, CBSI3aHHBIX C BEIECTBAMU U UX
PUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHUI COOJIIOIATH MTPaBUJIA MOJb30BAHUS XUMHUEC KO I
MOCYJ0H M JIADOpaTOPHBIM OOOPYAOBAaHHMEM, a TAKKe MpaBuiIa OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XHUMHUYECKHUX OTBITOB;

c(hopMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN
AKCTIEPUMEHT (MPEBPALICHUS OPTAaHUYECKUX BEIIECTB NMPU HArPEBAHUU, MTOJTyUYEHUE
STUJICHA U M3YUYEHHUE €ro CBOICTB, KAuE€CTBEHHbIC PEAKIUU OPraHHUYECKUX
BEIIICCTB, JCHATyparus OCJKOB MPHU HArpeBaHWH, IIBETHHIC PEAKIMU OCIKOB) B
COOTBETCTBMU C TMpaBWIAMH TEXHUKM OE€30MacHOCTH MNpHu OOpalIeHun C
BEIIeCTBAaMH M Ja0OpaTOpHBIM O0OPYIOBaHUEM, MPEICTABIATh PE3YyIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amucy YpaBHEHHM COOTBETCTBYIOIIUX
peakiuii u GopMyIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

Cc(hOPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIM3UPOBATh XUMUYECKYIO
uHbOPMAIMIO, TOJyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEACTBa MAacCOBOM
uHbopmaruu, IHTepHET U APpYTrux);



c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWIa  DKOJOTHYCCKU
IIEIECO00PA3HOTO TOBEACHUS B OBITY W TPYAOBOM JEATEIHHOCTH B IEIAX
COXPaHEHHUsI CBOEr0 3J0POBbS M OKPYXAKOIIEH NPUPOIHON CPEAbl, OCO3HABATH
OIIACHOCTh BO3JICVCTBUS HA JKUBBIC OPTAaHU3MBbl ONPENEIEHHBIX OPTAaHUYECKUX
BEIIeCTB, MOHMMAasi cMbich mokasarens [1JIK, moscHATh Ha mpuMepax CIoCOOBI
YMEHBIIICHUSI W TPENOTBPAIICHUS HMX BPEOHOrO BO3JACHCTBUSA HA OpPTraHU3M
YEJIOBEKA,;

TS 00y4aroumxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHMS BEILECTB U
XHMHUYECKUX SIBJICHUI;

JUISL CIIENBIX U CJA0OBUASIIMX OOyYaroUMXCsi: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUEUHYIO cUcTeMy 0003HaueHul JI. bpaiins s 3anucyu XuMU4ecKux

bopmyi.

11 KJIACC

[IpeameTrHbIe pe3ynbTaThl OCBOEHUsA Kypca «OOImas M HeopraHuyecKas
XUMUS» OTPaXKAKOT:

C(hopMUPOBAHHOCTh MPEACTABICHUM: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJIA XWUMUHA B IIO3HAHWM SIBJICHUU
npupoabl, B (OPMUPOBAHMM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXO0JUMOM J1JIsI P EIICHUS TPAKTUY €CKUX 3a/1a4
U DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBbIO U MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM  XHMHUYECKHMX  3HAHHWM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIArAIOIINE TMOHATHSA (XMMHYECKHH 3JIeMEHT, aToMm, H30Tom, S-, pP-, d-
AJIEKTPOHHBIC OPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIH OOBEM,
BAJIECHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCJICHUSI, XUMUYECKAsI CBA3b
(KoBaJICHTHAs, MOHHAS, METALIMYECKAst, BOJOPOIHAS ), KpUCTAUINYECKas PEIIETKa,
TUNBl ~XUMUYECKHX PEAKIUH, paCTBOP, DJIEKTPOJIMUTHI, HEIIEKTPOJHTHI,
ANEKTPOJIUTHYECKAs JUCCOIMAIMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON pEaKINM, XUMHUYECKOE PAaBHOBECHE); TEOPHH W 3aKOHBI (TEOpHS
AIEKTPOJIUTUYECKON Iuccolmanuu, nepuoaudeckuit 3akon . M. Menneneesa,
3aKOH COXPAHEHMUSI MACChl BEILIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS YSHEPTUU
pU XMMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN A3BIK XUMUH,
MHUPOBO33PECHUECKUE 3HAHUS, JICKAIMEe B OCHOBE MOHHWMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBICHUU, (DaKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U O€30TIaCHOM HCTIOJIb3 OBAaHUH BAKHEHIIIX HEOPTraHUIEC KUX
BEIIIECTB B OBITY M IPAKTUIECKOM TSI TEIILHOCTH YEIIOBEKA,



c(hOpMHUPOBAHHOCTh YMEHUI BBISBISITH XapakTepHbIC MPU3HAKU MOHSATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MIPU
ONMCAHUK HEOPTaHUYECKUX BEILIECTB U UX MPEBPAILECHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJISI
cocTaBieHHss (OpMya BEIIECTB M YpPaBHEHWH XUMHYECKHX  PEaKIIUH,
cuctemaruueckyto HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKHUX BEIIECTB (yrapHbl Tra3, YIVIEKUCIIBIM ra3, aMMUak, raméHas
U3BECTh, HEral€Hasi U3BECTb, INTHEBAS COJA, TUPUT U IPYTHE);

c(hopMHUPOBAHHOCTH YMEHHI OTIPEACTISITh BAJICHTHOCTh U CTETICHb OKUCTICHUS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJECHTHAs, HOHHAs, METAJUIMYECKasi, BOJOPO/IHASA) B COCIMHEHUSX, TUII
KPUCTAUTMYECKOM PEETKH KOHKPETHOrO BeEUIeCTBa (aTOMHAs, MOJIEKYJSIpHas,
VMOHHasl, METAJUTMYECKasl ), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHU Y €CKUX
COCJIMHCHUM,

c(hopMHUPOBAHHOCTH YMEHHI YCTaHABJIMBATh NPUHAJICKHOCTD
HEOPraHWYECKUX BEUIECTB IO MX COCTaBY K OMNPEAEIEHHOMY KiacCy/Tpyrie
COEIMHEHUN (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAIUIbl, OKCHJIbI, OCHOBaHMUS,
KUCJIOThI, aM()OTEpHbIE TUAPOKCHUIBL, COJIN);

c(hopMHUPOBAHHOCTh YMEHUN paCKPbIBATh CMBICII IEPUOJUUYECKOTO 3aKkoHa [].
W. MenpeneeBa u J€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, O0BICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

Cc(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaThb DSIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHUX »dJeMeHTOB 1—4 mnepuoaoB Ilepuoamueckoil cuCTEMbI
xuMudeckux snemenToB JI. M. MenaeneeBa, MCHOb3ysl MOHATUS «S-, P-, d-
AIIEKTPOHHbIE opOuTtamm, «IHEPTeTUYECKUE  YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COEIUHEHUMN
1o nepuojaam u rpymnmnam [lepuoandeckoit cucteMbl XuMUYeCKUX 35ieMeHToB []. U.
Menpeneena;

c(hopMHUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME
XUMHYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX  KJIAacCOB,
MOATBEPKJATh CYHIECTBOBAHUE T'€HETUUYECKOW CBSA3U MEXKIY HEOPraHMUYEeCKUMU
BEIIECTBAMHU C MOMOIIHIO YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHA;

c(hopMHUPOBAHHOCTh YMEHHSI KIaCCUPUIMPOBATh XMMHUECKUE PEAKLUU TIO
pPa3IMYHBIM TpU3HAKaM (YHCIIy U COCTaBy PEarupyrolMX BEIIECTB, TEIJIOBOMY
s deKTy peaknuu, W3MEHEHHUIO CTEIeHEH OKHCIICHUS 3JIEMEHTOB, 0OpaTMMOCTH
peaKiny, y4acTHIO KaTaln3aropa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTaBJIATh YpPaBHEHUS pEaKUUil pa3IMyHBIX
TUTIOB, TIOJTHBIEC U COKPAIIEHHBIE YPABHEHUS PEaKIMi HOHHOTO OOMEHa, yYUThI Bas
YCJIOBHSI, MPU KOTOPHIX 3TU PEAKITUH UAYT A0 KOHIIA,



c(hOpMHUPOBAHHOCTh YMEHHMH TPOBOJUTh PEAKIUH, IOITBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pPa3JIMYHbIX HEOPTaHMYECKHX BELIECTB, pPaclo3HaBaTb
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIX PEAKIIHIA TOCPECTBOM COCTABIICHUS IIEKTPOHHOT O Oallanca
ATUX PEaAKIINN;

c(hopMHUPOBAHHOCTH YMEHHIA OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKIuu OT Pa3IMYHBIX PAKTOPOB; XapaKTEP CMEIICHU XUMUIECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHEro Bo3ericTBus (mpunuui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepHU30BaThb XUMHUYECKHE MPOIECCHI,
JeXalpe B OCHOBE MPOMBIIUICHHOTO IMOJIyY€HUS! CEPHOUM KUCIIOThI, aMMHUaKa, a
TaKke C(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIMIAX H
IKOJIOTHYECKUX MPOOIIEMaxX XUMUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHHUS C HCIIOJIb30BAHUEM
MOHSTHS «MaccoBasi J0JIs1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
pY XUMUYECKUX PEAKIUIX, MAaCChl BEHIECTBA WM 00bEMa ra3oB MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BbEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU
BEIIECTB, TEIUIOBOTO 3(deKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHUS! MACCHI
BEIIECTB, MPEBPAILICHUS 1 COXPAHEHHSI SHEPTUU;

c(hopMHUPOBAHHOCTH YMEHHIA COOITIOATh MPABWJIA MTOJIb30BAHUS XUMUUEC KO 1
NOCyIol U J1abopaTopHbIM OOOpPYAOBAaHUEM, a TaKXKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMHU TIO BBIMIOJHEHUIO J1a00OPATOP HBIX
XUMHUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBHIMOJIHITH XUMUYECKUUN
AKCIIEPUMEHT (Pa3JIo’KEHHE MEePOKCHIA BOJOPOa B MPUCYTCTBUU KAaTAIM3aTOPA,
ONpENEICHNE Cpelbl pPacTBOPOB BEUIECTB C IOMOIIbIO YHHUBEPCAIHLHOTO
WHIMKATOPA, BIUSHUE PA3IMYHBIX (AKTOPOB HA CKOPOCTh XUMUIECKOHN peaKiny,
peaklMu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklMd Ha cyibdar-, kapOoHaT- U
XJIOPU-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7ad I10
temam «Mertamby U «Hemeramwisl») B COOTBETCTBUU C MpaBUIaMU TEXHUKU
0€301MacHOCTH TP OOpaIIEHUH C BEIIECTBAMU U Ta0OPAaTOPHBIM 000PYIOBAHUEM,
NPEJCTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
ypaBHEHHA COOTBETCTBYIOIINX pPEakiuii U (GOPMYIMPOBATh BBHIBOJBI Ha OCHOBE
ITUX PE3YNTATOB;

C(hOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHDOpMaNKIO, TOJYy4aeMyl0 W3 pPa3HbIX HCTOYHHKOB (CPEACTBa MacCOBOU
KOMMYHUKaIuu, IHTEpHET U Ipyrux);



c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWIa  DKOJOTHYCCKU
IIEIECO00PA3HOTO TOBEACHUS B OBITY W TPYAOBOM JEATEIHHOCTH B IEIAX
COXPaHEHHUsI CBOEr0 3J0POBbS M OKPYXKAKOWIEH NMPUPOJHOW CpElibl, 0CO3HABAThH
OITACHOCTH BO3/ICUCTBUS HA )KUBBIE OPTAHU3MBbI ONIPENECIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHITh Ha mpuMepax CHOCOOBI YMEHBIICHHUS |
MPEIOTBPALICHUS X BPEIHOTO BO3ICUCTBHS HA OPTaHU3M YEJIOBEKA;

TS 00y4arommXxcsi ¢ OrPaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAaX IMO3HAHUS BEIIECTB U
XHMHUYECKUX SIBJICHUI;

ST CJETBIX W CHa0OBUASIIMX OOyYaromMXCsi: YMEHHE HCIIOIb30BaTh
penbedHO-TOUEUHYIO cUcTeMy 0003HaueHul JI. bpaiins s 3anucu XuMU4ecKux

bopmyi.
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