rocy/iapcTBeHHoOe 010/IZKeTHOe 001eo0pa3oBaTe/ibHOe yupe:xkaeHne Camapckoii 001acTu cpexHss
o0meodpasoBaresbHas mkoJa Nell um. I'epost Coserckoro Corosa
Aunosa MaxmyTta UiabsueBn4a ropoackoro okpyra Oxradpbsck Camapckoii o6actu

PaccmoTpena Ha IIpoBepena YTBepxaena
3aCeIaHNK METOAMYCCKOrO ITpukazom Ne 550 — o/nt
0o0beMHEHMSI yUUTENeH 3amecTuTens AupekTopa no Y BP oT «29» aBrycra 2025r.
ITporokom Ne 1 JI.C. Paitnuk JupexTop MIKOIBI
oT «28» aBrycra 2025 1. «28» aBrycra 2025 1. O.A. lyHoBa

DN: O=BOY COL
Nell r.o. OkTaAGpbCK,
CN=[yHoBa Onbra
AHaTonbeBHa, E=
zu_school11 okt@
63edu.ru

[arta: 2025.08.29
14:08:26+04'00"

PABOYASI IPOTPAMMA
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yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcs 10-11 kimaccos



HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOuielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCSl CPEJICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM pealu3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAKXKE IKOJIOTHYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS HA
ypOBHE CpeHero o01ero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOrO OMNPENENIEHbl B MpPOrpaMMe IO XUMHH C
yuéToM crneuuuky HayKu XUMHUHM, €€ 3HaueHUs B IO3HAHUM NPUPOABl U B
MaTepuaibHON KM3HHU OOIECTBA, a TAaKXKE C y4ETOM OOLIUX LieJe U MPUHLHUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK UIPaeT O0COOYIO0 pOiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIIBHOU KYIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBIILUICHMUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
IPUPOJBI M YeNoBeKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIECIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00ambHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUYECTBA — CBHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHuyecko xumuu. @OpMHUpPOBAHHE JAHHOW CHUCTEMbI 3HAHUM NMPU U3YICHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBlIeHUH 0 CTpoeHUH BelecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BeIllecTBax
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XMMHUHU  IOJYy4arOT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

Ilog HOBBIM yrjioM 3peHusi B mpeaMere «XuUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCsT TPEIOCTABIAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Ennnasg cucrema 3HaHMM O BaXKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKU W TPUKIAJTHOW XapakTep. OTH
3HaHUSl CIMOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMHUHU, IOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIIUBATH MH(POPMAIINIO U PUMEHSTH €€ 715 OTIOTHEHU S 3HAHUH,
pEeUIEHNs HHTEIJIEKTYabHBIX U KCIIEPUMEHTANIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[IEJIOM COZIepKaHuEe y4eOHOTo mpenMera «XHUMHsS» JTaHHOTO YPOBHS H3yUEHHs
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsE TIOHUMaHus (UIoCOPCKUX HJeH, TaKUX Kak: MaTepuaibHOE EIUHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb TPUPOIHBIX ABICHUHN ITyTEM IKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX JIEWCTBHM, UMEIOIINX 0a30BOE 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHbopMaIi, HEOOXOAMMBIX ISl TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTthke npenomaBaHuMs XMMHHM KaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEro OOIIero o0pa3oBaHUs, IPU ONPECIICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJNeW HU3YyYCHHUS MpeIMETa HanpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XAMHYECKOW HAYKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
NEATEIbHOCTU YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



CornacHO JaHHOM TOYKE 3pEHUS IJIABHBIMHM ILEJIAMH U3Y4YECHHs] IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEAKINI, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUYECKON U MOBCEHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIEPUMEHTAa, COOJIIOJIEHUEM TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU C
HOBBIMH TPUOPUTETAMH B CHUCTEME cpeaHero oodimiero oOpas3oBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe COJEpKaHusi OOydYeHUs, OPHEHTHPOBAHHOW HA TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpOM
3HaHWM, a (PYHKIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEeIICHUS
NPAKTUYECKUX 3a7a4.

B cBs31 ¢ 3THM Ipu U3y4ueHuu npeamMeTa « XUMHUs JOMUHHUPYIOIIEe 3HAaUCHHE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4arouuxcsi K yCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y 0OyYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XHWMHH, a TaKXKe JJIs OLEHKH C MO3UIMI SKOJIOTMYEeCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKJIEHHOCTM B T'YMaHHCTHYECKOMU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MNPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00iacTu «EcTeCTBeHHO-Hay4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJY4YCHUN HOBBIX BEIIECTB U MaTEepUAIOB. Teopusi CTPOCHUS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUsl. CTpyKTYpHBIE POPMYJIIbI
OpraHM4YecKuX BemecTB. ['omosiorusi, wu3oMmepusa. XHUMHUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHUYeCKUX COCJAMHEHUN (cUcTeMaThuyeckas) W TpPUBHAIbHBIC Ha3BaHUs
BOKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBpaIlCHHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTMPOBAHUE MOJEKYJI OpPraHWYECKHMX BEIIECTB, HAOIIOJCHUE M OIKCAaHUE
JEMOHCTPALMOHHBIX OMNBITOB [0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE W XUMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOT€HUPOBAHMS, TUIpaTallid, OKHUCJIEHUS U
MOJIMMEPU3ALINH ), TOJTYUEHUE U TPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U1 OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— NPOCTEUIIMNA MPEACTABUTENb AaJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
TOpPEHHUs] ), IOTYYeHUE U TPUMEHEHHUE.

Apenbl. beH3zon: coctaB, cTpoeHHE, (PU3MYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1o01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUYHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMH, MPUHALIEKANIUMU K Pa3INYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTUYecKui), muposu3. IlpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHE C 00pa3laMu MIacTMacC, KaydyKOB U pe3uHbl, Kojutekuu «HedTp»
U «YTosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJON€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnie 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWMMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH).

Kuciopoaconep:kamme opraHn4ecKkue coenHeHus

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHOI W 3TaHOJ: CTPOECHUE,
bu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ AKTUBHBIMU METaJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJCHCTBHE CO IIEIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U Kkemowusl. Dopmanpieruji, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE M XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIUE NSt
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTAaBUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxnble 3(QUpHl KaK MPOW3BOJAHBIE KapOOHOBBIX KHUCIOT. [ maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBojgoB  (MOHO-, JOuU- U
noaucaxapuipl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS



MOJEKYbI, (PU3NYECKUE U XUMUYECKHIE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuia cepedpa(l), BocctaHoBIeHUE,
OpOXKeHUe TII0KO3bI), HAX0XKJACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
®orocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie mosuMepbl. CTpoeHue Kpaxmaia H
neutoiao3bl.  dU3Myeckue HW XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBpAILCHUI:
poBeJCHUE, HAOIIOJIEHUEe U ONMUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJA
okcugom Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia ¢ HOJIOM),
IPOBEICHUE TTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU IO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHbIE OpraHudeckue coenunenns. Ousznueckue u
XUMHYECKHUE CBOMCTBA aMHUHOKHCIOT (Ha mpuMmepe IimnuHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIEpUMEHTAJIbHbIE METOAbl H3YyYEHHS BEUIECTB M HX INPEBpalllCHUN:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILMs OEJIKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINHI, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl H3YyYEHHUS BEUIECTB M HX NPEeBpallleHUN:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJb30BAHME KaK OOIIUX €CTeCTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, NMepHOAUYHOCTb, HAOIIOEHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIECTB B OpPraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: MUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE TIperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA 3JIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHYEeCKHe yPOBHH, IMOAYPOBHU. ATOMHBIE opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUs 3JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYPAITUS aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBA3b NMEPUOAMYECKOr0 3akoHa W Ilepuoguueckodt CHUCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyHIaM H IEPHOIaM.
3HayeHHUEe MEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJsApHAss, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BogopoaHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATETBHOCTD.
Ctenenpb okucneHus. IOHbI: KaTHOHBI M aHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJICKYJSIPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUNIMYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBast 10JIs1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kiaccudukanus  XUMUYECKMX  peakuuii B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX pakrtopoB. OOpaTuMble
peakuur. XUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAs, HEUTpaIbHasl, IEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taosmi «llepuoanueckas cucremMa XuMudeckux asnemeHToB J[. WM.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAJUIMUECKUX PENIETOK, HAOMIOJCHUE U
OTHCaHue JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iioKeHUE TIEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO HHINKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
paKkTUYeCKO paboThl «BnusHue paznuyHbIXx (aKTOPOB Ha CKOPOCTh XUMHUYECKOU
peaxkumn».

PacuéTHbie 3agaum.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSATHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponqa M KpEeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenue meramnoB B Ilepuoguueckoil cucteMe XMMHYECKHX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTalioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJNIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKON, SHEPreTUYCCKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOIMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia 0€30M1aCHOT0 MCIOJIb30BAaHUS TIPenapaToB OBITOBOM XUMHUH B
[IOBCEIHEBHOM KN3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMUX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUH, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHS, aHajlu3, CHUHTE3, KilacCHPUKamus, MEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nKa: MaTepus, SHEPrusi, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MUOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHusMm, DSKocHcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECypCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAS
MIPOMBIIINICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHasIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS [TIPOI'PAMMBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHOo-MeToauyeckoil OCHOBOW st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS MpenMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTpaxaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHS 00YYAIONIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAy4YHOMY HACJEIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSITHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMU, CBSI3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCIEACTBUNA U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUIN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4yaeMble 3HAHUS JIJIsl aHaM3a U OOBACHEHUS SIBIICHUI OKPY’KalOIIero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHMS JIJIs
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMmeTa «XUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHUSA, OTPAXAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIfI q)aKT, IMPUHIHAII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEPCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yIabTaThl OTPAXarT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMHU
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSATHHA W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMu4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICIIbHBIC MPEACTABICHUS JJIsl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIE BONPOCHI B KauyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATH 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOW W MPOCKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
[IOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJIEpKAHHUS, CIPABOYHBbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3ampPOChl U MPUMEHSTh PA3IUYHBIE METOJIbI MPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmauu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE C XUMUYECKOU
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, pean3allui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTUBHBIN Ccrmoco0 WX pemeHus ¢ y4ETOM TOJNYYCeHHs HOBBIX 3HAHUW O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

c(hOopMUPOBAHHOCTh  MPEACTABICHUNA O XHUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHU B TTIO3HAHUU SIBJICHUN TTPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00bEM, YIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCoJIep)Kalllie COEJUHEHUs, MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalnme B OCHOBE TMOHMMAaHUS NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUINIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpPHbIE MPHU3HAKU TOHATHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir HomeHkiarype (IUPAC), a Taxke TpHUBOIUTH TPUBHUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHol, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIWH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHHUSI MACChl BEIECTB;



c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, STUJICH, IPONIWICH, alleTHIeH, OyTanueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
aneTaabJerua, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPAaBHCHHSIMU COOTBETCTBYIOIIUX XHUMHUUYECKHX PEAKIUH C HCIIOJIh30BAaHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX NEPEPadOTKU U MPAKTHUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJIUTH BBIUYUCICHHUS 110 XUMHUUYECKHM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PeaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOITHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJaJETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SBJIICHUHN (HAOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBITIOJNHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
STUJICHA U N3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB MPHU HArpEeBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOpHBIM ~ O0OpPYNOBAaHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMMCH YPAaBHEHHUH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyl) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpumMepax cHocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHUYECKUX 3a7a9 M SKOJOTHUYECKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, pP-, d-
AJIEKTPOHHBIE OPOHWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSAPHBIA 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTUYECKAsT JAUCCOLMAIUSA, OKHUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUU SI3BIK XHMHUH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U OE30MaCHOM HCMOJIb30BAHUN BAKHEHIIINX HEOPTaHUUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAHHOCTh, YMEHHI HCIIOJb30BaTh XUMHUUYECKYI0 CHMBOJIMKY IS
cocTaBiicHUsS (QopMyn BEIIECTB U  ypPaBHEHUM  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUThEBAsS CO/A, MUPUT U IPYTUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS]) B COCMHEHUSIX, THUII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBYy K OMNpeneIEHHOMY Kiaccy/TpyIre
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u IeMOHCTPUPOBATH €I0 CUCTEMATU3UPYIONTYIO, O0BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoauueckoir CUCTEMBI
XuMuuyeckux sjementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, -
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKHE YPOBHUY, OOBSICHIATH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMUUYECKHX DJIEMEHTOB M MX COCAWHEHUM IO MEepHoJaM U
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHMX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHME T'€HETUUYECKOW CBSI3M MEXIYy HEOPraHMYEeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOopMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pPa3IMYHBIM TIpU3HAKaM (YHCIY M COCTaBY pEarMpyrloliux BELIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPABHCHHS PEaKIIUi HOHHOTO OOMEHa, YIUThIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
ONBITHBIM MTYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUS] XUMHUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIILJIEHHOTO IMOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOMIMX HAyYHBIX MPUHIMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
HOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHU ra30B MPH
XUMHUYECKUX PEAKIMAX, MAcChl BEHIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYAaCTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAICHHS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COONIOJATh MTPaBUJIa MOJIH30BAHUS XUMHUYECKON
nocyAoi U JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHM TJIAHUPOBATH U BBINOJHATH XUMUYECKHI
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cylbdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YNbTaThl XUMHUYECKOTO0 OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3TUX
pPE3yIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKalK, THTEpHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OMAacCHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3MbI ONpeIeIEHHBIX BEIIECTB, IOHUMAs



cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METONAaX ITO3HAHUS BEIIESCTB W
XUMHYECKUX SBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPTraHNYECKUX COeTMHEHUH A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KonuuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6
2.2 Hemeranmns 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 oprannueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TPUBUAILHBIE
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPeICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUJIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTEIH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLBL




AJIKMHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUI PSI.

10 G
AneruiieH — npocTteimunit
MIPEJICTAaBUTENb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIi€BOJOPOJIOB,
MpUHAJIEKANTUX K Pa3IMYHbIM KilaccaM
[TpupoiHBIE UCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE
ra3bl, He()Th ¥ TIPOAYKTHI €€ TiepepaboTKu
[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
rasbl, He)Th U TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOJIOPOIBI»

17 [IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOroaTOMHBIE CIUPTHI: ITUICHTIIHKOIIb
U TIIMIEPUH
@DeHOoI: CTPOCHHE MOJIEKYIIBI,

19 (bu3UYECKre U XUMUYCCKHUE CBOMCTBA,
MPUMEHEHHE

20 Anbrerunsl: GopMaibaeTua U

alcTaabACTU . AI_ICTOH




21

OAHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22

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

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpeACTAaBUTECIIN BbICHIUX Kap6OHOBI)IX
KHUCJIIOT

24

Mbr1a Kak cOJIM BBICIIUX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIPOITU3 CIIOKHBIX

3¢upos

26

Kupsl: runposns, NpuMeHeHne,
OroJIoTHYecKasi poJIb )KUPOB

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueiinne npencTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

28

KanMaJ'I " OCJIJIK0JI03a KaK IMMPUPOJHBIC
IIOJIMMEPEBI

29

KounTponbHas pabota no pazzaeny
«Kucnopoaconepkariye opraHn4ecKue
coenuHeHus»/ Beepoccuiickas
poBepouHasi paboTa

30

OOmas xapakTeprcTHKa
a30TCOJIEPIKAIINX OPTaHHYECKUX
coequHeHuit / Beepoccuiickas
npoBepoyHas padboTa

31

AMMWHBI: METHJIAMHWH U aHWJIHH




AMHHOKHCIIOTHI KaKk aM(pOTEpHbIE
OPraHUYEeCKHUE COCUHEHUS, UX

32 ouosiornyeckoe 3HaueHue. Ilenrumsl.

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COECTUHEHHUS

33 OCHOBHBIE TTIOHATHS XUMHHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHEIE METOJbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN.

[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHIecKuXx 3yemenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeTUHEHUN
10 TPyIIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB .. Mengeneera
B Pa3BUTUH HAYKH

Crpoenue BelecTBa. XUMHYECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBsi3u. BomopoaHas cBs3b

BaneHTHOCTE. BJ'ICKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUMN.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

Knaccugukamums XuMIHUECKUX peakunii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

11

DNEKTPOIUTHYECKAS TUCCOIHALINS.
[MoustiTre o BogopoHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIbLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponbHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Metannsl, UX HOJ0KEHHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01Ine
(u3nuecKue CBOMCTBA METAIIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIITUX
METaJUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJlOMUHUNA) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U UX
CcoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

21

®u3nyecKkue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IpUMepe
KHCIIOpoa, cephl, hochopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U
UX COEIUHEHUMN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u
HUX COEIUHEHUMN

24

XHUMHUYECKUE CBOMCTBA yriepoa, KpEMHUS
U UX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN




26

O00011IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 110
teMme «HemeTtamnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmsi"»

28

KontponsHas pabota no temam
«Metamael» 1 «HeMeTainely

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

30

AmpoTepHbIe HEOpraHU4YEeCKHUEe U
OpraHM4ecKue coenuHeHus. ['eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B o0ecIieueHuH
AKOJIOTUYECKOM, SJHEPreTUYEeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[Ipencrarnenus: 06 0OIMMUX HAYYHBIX
MPUHIMIIAX TPOMBIIIJICHHOTO MOJTYYeHUS
BAXHEHIINX BEIIECTB

33

YenoBek B MHUPEC BCHICCTB U MAaTCPHUAJIOB

34

XuMus u 310pPOBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre 0OCHOBBI OPraHU4ECKON XUMHH

1.1

CdopMHUpPOBAHHOCTH TPEACTABICHUN O XUMHUUYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHHU B TO3HAHUH
SIBJICHUW TPUPOJbI, B (OPMHPOBAHUU MBIIIJIEHUS W KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHusT MPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cperie

1.2

Brnanenne cucremMoll XUMHUYECKUX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOIOJIAraloIre TIOHSITHS (Monekyma, BaJICHTHOCTH,
AIEKTPOOTPHUIIATEHHOCTh, CTETICHh OKHCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIpHBIM OOBEM, YrIepOIHBINA CKEJET,
(GyHKIMOHANMBHAS ~ TpyINa, paaudKal, HW30Mepus, H30MEpHI,
TOMOJIOTHUECKUN Psil, TOMOJIOTH, YIJIEBOJAOPOAbI, KHUCIOPOI- HU
a30TCOJIEp KaIlie COeAUHEHUs, OMOJIOTMYECKd aKTUBHBIE BEIIECTBa
(yrneBompl, )KUPBI, OCIIKH ), MOHOMEp, TMOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHs
XMUMHUYECKOTO cTpoeHusi oprannyeckux BemectB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHH S3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, IOJY4eHUH U O€30MacHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHMYeCKHMX M OpPraHUYeCKUX

BCIICCTB B 6I>ITy u HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

ChopmMupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHAaBIMBaTh UX  B3aMMOCBS3b,  HCIOJH30BATh
COOTBETCTBYIOIIME TMOHSATUS IMPH OMHCAHUU COCTaBa, CTPOCHUS U

NpeBpalleHNI OPraHM4eCKUX COCMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHH UCHOIB30BATh XUMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,
COKpaII€HHOW) (opMyT OpraHMYeCKUX BEIIECTB M ypPaBHEHUI
XMUMUYECKUX  pEaKUMH,  HW3rOTaBIMBAaTh  MOJENHM  MOJIEKYJ
OPraHMYECKUX BEILIECTB M WUIIOCTPALIMM HMX XHMHUYECKOTO U

INPpOCTPAaHCTBCHHOT'O CTPOCHUA




1.5

ChopmupoBaHHOCTE YMEHHI YCTAaHABIMBATH MPHHAICKHOCTD
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
onpenenéHHoMy Kiaccy (Tpyrime) COeAUMHEHHM (YIJIeBOJOPO/IbI,
KUCIIOPOJ M a30TCOJCPIKAIINE COSITMHEHHS, BHICOKOMOJICKYISPHBIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHUA 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMECHHSI ONIPEACIATH BUIABI XUMHYECKOHN CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMupoBaHHOCTh YMEHMSI NPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHus opraHndeckux Bemects A.M. ByriepoBa st 00bsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomopoasl.  Kucnopoacoaepxkammue ©  a30TCOAEpIKAIINE

OpPraHn4€CKUC COCANHCHM. BI)ICOKOMOHeKyHS[pHBIe COCAMHCHUS

2.1

ChopMHpOBaHHOCT, YMEHUN NPUBOJIWTH TPUBHAIBHBIC Ha3BaHU
OT/AEIbHBIX OPraHMYECKUX BEUIECTB (ITHIJICH, MPOIMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIErul, aleTaabIeTu/I,
MYpaBbHUHAs KHCJIOTa, YKCyCHas KHCIOTa, OJICMHOBAs KHUCIIOTA,
CTeapuHOBasl KHCJIOTa, TIIOK03a, (PPyKTO3a, Kpaxmall, IeJUIH0i03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCTh, YMEHUW XapaKTepU30BaTh COCTAB, CTPOCHHE,
(du3HYecKne W XMMHYCECKHUE CBOMCTBA THUIMYHBIX IPEACTABUTEICH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, 3THJICH,
MPOIMIICH, areTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeH3ol,
METaHOJI, TAHOJI, ITUJICHIJIMKOJIb, TIIMIEPHH, (CHOJI, alleTalbICTH]I,
MypaBbHUHAs M YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUIjI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHHA WIUIIOCTPUPOBATH F'CHECTHYCCKYHO CBA3b
MCXKAY  TUIINYHBIMU npeacCTaBUTCIEIMHA Ppa3iIN4YHbIX KJIaCCOB
OPraHu4YCCKux BCIICCTB YPpaBHCHUSAMUA COOTBCTCTBYIOIINUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

2.4

ChopMUPOBaHHOCTb ~ YMEHMS  XapaKTepu3oBaTh  UCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI
UX T1epepabOTKM U  MPaKTUYECKOe MPUMEHEHHE IPOJYyKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTE yMEHUH BIAAETh CHUCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAyYHOTO MO3HAHWS, HCIOJIb3YEMbIX B XHUMHH
MPU HW3YYCHUU BEIIECTB M XWMUYCCKUX SIBICHUN (HAONIONEHUE,
U3MEpEHUe,  JIKCICPUMEHT,  MOJCIMPOBAHUE),  HCIIOJIH30BAThH
CUCTEMHBIC XUMHUYCCKHE 3HAHUS I TPUHSATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBI3aHHBIX C BEIICCTBAMH H UX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TIPaBHJIA IIOJH30BAHUS
XUMUYECKON MOCyIoN W J1ab0opaTOpHBIM O00OPYJOBaHHMEM, a TaKkKe
TpaBuiia 0OpaIIeHHsI C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKITUSIMHU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHX OIIBITOB

3.3

CpopMHpOBAaHHOCT, ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN DKCIIEPUMEHT (MpPEBpAIICHUs OPraHMYECKUX BEIECTB
MpU HArpEeBaHWM, TIOJIYYCHHE OSTHUJIICHA U HW3yYEHHUE €ro CBOICTB,
KAueCTBEHHBIC PEAKIMA OPraHUYEeCKUX BEIIECTB, JI€HATypaIus
OCJIKOB TIPU HArPEBaHUH, IIBETHHIE PEAKIINN OCITKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU OOpAIEHUH C BEIIECTBAMHU
U Ja0OpaTOpPHBIM OO0OPYIOBAHHWEM; TIPEACTABIATh PE3YIbTATHI
XUMUYECKOTO DKCIIEpUMEHTa B (JopMe 3amucud  ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIUNA W (OPMYIHPOBATH BBHIBOJLI HA OCHOBE

3THX PE3yIbTaTOB

3.4

ChopmupoBaHHOCTH ~ YMEHHMH  NpPOBOAWUTH  BBIYHCIEHUS IO
XMMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJINYECTBA MUCXOJAHOTO
BElIeCTBA WJIM NPOAYKTa pEaklUUu MO H3BECTHBIM Macce, 00bEMy,

KOJHNYCCTBY OJJHOT'O M3 UCXOAHBIX BEIICCTB UJIN IIPOAYKTOB peaKum/I)

3.5

ChopmupoBaHHOCTh ~ yMEHHUU KPUTHYECKU  aHAJIMU3HPOBAThH
XUMHYECKYI0 HH(POPMAIUIO, MOITYy4aeMyI0 H3 pPa3HbIX HUCTOYHUKOB

(cpenctBa maccoBoil uHpoOpMaIuu, cetb IHTepHET u apyrue)

3.6

ChopmupoBaHHOCTh YMEHHI COOMIOIATh MpaBUJIa IKOJIOTUYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESTENHHOCTH B
LENSIX COXPAaHEHHUS CBOEro 3JI0POBBbS M OKPYXKAaIOLIEH MPHUPOIHOM
Cpenbl, OCO3HaBaTh OMACHOCTb BO3JIEUCTBUSl Ha JKUBBIE OPraHU3MBbI
ONpeEeNEHHBIX OPTaHNYECKUX BEUIECTB, TOHUMAs CMBICIT TOKa3aTels
[IIK (mpenenbHO JOMYCTUMOW KOHIEHTpAIMK), TOSACHATH Ha
npuMepax CrocoObl YMEHBIIEHUSI U MPEJOTBPAIICHUs X BPETHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KVIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnangenne cucTEMON XMMHMYECKMX 3HAHWUW, KOTOpas BKIKOYACT:
OCHOBOTIOJIAraloNue TOHATHS  (XMMHUYCCKHNA  JJIEMEHT,  aToM,
JJIEKTpOHHAsT 000JI0YKa aroma, S-, p-, O-3/IeKTpoHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTb,
CTENEHb OKHWCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJIIpHAs Macca,
MOJISIpHBIM 00BEM, KpHCTAJUTMUECKas PEIIETKa, THUITbI XUMHUYECKUX
peakun (OKHCITUTETBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHJOTEPMHUYECKHE, PEAKIIUU HOHHOTO OOMEHA), PaCTBOP, SJCKTPOJIHTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMAINSA, OKHUCIUTED,
BOCCTAHOBHTEIb, CKOPOCTb XHUMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBecHE); TEOPUUM M 3aKOHBI (TEOpUS AIIEKTPOIUTUUYECKON
nucconmanuu, Ilepmognueckuit 3akoH J[.M. MeHnneneeBa, 3akoH
COXpaHEeHMsI MaCChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XHUMHH,
(haKTOJIOTHMYECKHE CBEIECHUS O CBOMCTBAxX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCITOJIb30BAHUN BOKHEHIITNX HEOPTraHUYECKUX BEIESCTB B

OBITY U IPAKTHUECKON JESITeNbHOCTH YeI0BEKa

1.2

ChopmupoBaHHOCTh YMEHUUN BBISABISATH XapaKTepHbIE NMPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHSATHH, NMPUMEHSITH COOTBETCTBYIOIINE
MOHSTHUSI TPU ONHUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEIECTB M HMX MPEBPAIICHUI; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUM C MOHSITHIMHU u MpeJICTaBICHUAMHU IPYTUX

€CTCCTBECHHOHAYYHBIX IPEAMETOB

1.3

Bnagenue OCHOBHBIMU METOJaMH HAay4YHOI'0 IIO3HAaHHA BCHICCTB U
XUMHUYECKUX SIBJICHUMN (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTb UM CTCIICHDB
OKHCJICHUA XUMHUUYCCKUX OJBJIIECMCHTOB B COCAMHCHUAX PA3JIMIHOTO
COoCTaBa, BU/J XHMHUYECKOH CBA3HU (KOB&HCHTH&H, MOHHasd,
MCTAIJIINYCCKasd, BO,[[OpOI[HaH) B COCOAWMHCHUAX, THUII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOJICKYJIApHAA, NOHHAs,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCHACIIATh XapaKTCP CPCAbl B BOAHBIX

pacTBOPAX HCOPraHMIYCCKUX COCIMHEHUN




1.6

ChopmupoBaHHOCTE  yMEHHSI  KIACCH(PHUIMPOBATH  XHUMHYCCKUE
pEeaKIuy 10 Pa3IMYHBIM MTPU3HAKAM (YHUCITY M COCTaBY PEarupyrOIINX
BEIIECTB, TEIUIOBOMY d(h(]EeKTy peakiuu, H3MEHEHHIO CTETICHEH
OKHCJICHHS ~ DJIEMCHTOB, OOpaTUMOCTH  PEAaKIHUH,  YYaCTHIO

KaTanu3aTopa)

1.7

ChopMupoBaHHOCTh YMCHHM COCTAaBJISTh YPAaBHCHHS PEaAKIIHA
pPa3IMYHBIX THUIOB, IOJHBIE W COKpalIEHHbIC YPaBHEHUS PEAKLHUI
MOHHOTO OOMEHA, YYHTHIBAs YCIOBHS, MPU KOTOPBIX 3THU pPEaAKIHH

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI IIPOBOJIUTH peakuum,
MOATBEP:KIAOLIUE KayeCTBEHHBIN CoCTaB Ppa3IUYHbIX
HEOPraHMYECKUX BEIIECTB, PAacIO3HABaTh OMNBITHBIM INYTEM HOHBI,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHpPOBaHHOCTh YMEHHI PACKPHIBATH CYITHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

ChopMHUpPOBAaHHOCT YMEHUN OOBSACHITH 3aBUCUMOCTH CKOPOCTH

XMUMHYECKON pPeaKkIMK OT pa3IuUHbIX (JaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHUM OOBSCHATH XapakTep CMEIICHUs
XHUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS

(mpuaIn Jle [larense)

061_]_[3}{ " HCOPraHUYCCKasaA XUMHA

2.1

CdopMHpOBAaHHOCTh YMEHUW pPACKpBIBaTh CMBICH [leproaudyeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPHUPOBAThH ero

CUCTEeMATU3UPYIOIIYIO, OOBSCHUTEIBHYI0O M  MPOTHOCTHYECKYIO

dbyHKIUH

2.2

ChopmupoBaHHOCTh  YMEHHIl  XapaKTepH30BaTh  AJIEKTPOHHOE
CTPOEHHE AaTOMOB XMMHYECKHX 23JIeMeHTOB 1—4  mepuonoB
[lepuonuueckoit  cuctemMbl  XuUMU4Yeckux  anemeHtoB  J[.U.
MeHnierneeBa, HCIOJIb3Ys MOHATHUS «S-, P-, 0-3JIEKTPOHHBIE OpOUTATIHY,
«QHEPreTUYECKHE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMYECKUX IJIEMEHTOB U UX COCIAMHEHUH MO MEPUOJAM U
rpynnam I[leppoandeckor cucTteMbl XUMHYECKHUX diaeMeHToB J[.U.

Menneneesa

2.3

ChopmupoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBONCTBA HEOPraHWYECKMX BEIIECTB Pa3IUYHBIX

KJIaCCOB, NOATBCPIKAATh CYILICCTBOBAHUC T€HEeTUYECKOM CBA3U MCKOY




HCOPraHNM4CCKUMHU BCIICCTBaAaMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLIUN

2.4

ChopMUpOBaHHOCTh YMEHHMH yCTaHABIMBATh MPUHAIIECKHOCTH
HEOPraHMYECKUX BEIIECTB 10 UX COCTaBYy K ONIPENEIEHHOMY KJIAcCy
(rpynne) coenuHeHu# (IpOCThIE BELUIECTBA — METAJLIbI U HEMETAJLIBI,

OKCH/Ibl, OCHOBaHMsI, KUCJIOTbI, aM(POTEPHbIE TUIAPOKCUIbI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHH MCIIOIB30BAaTh XUMHYECKYIO CHMBOJIUKY
JUIL COCTaBJeHUs (OPMYNI BEUIECTB M YPaBHEHUH XHMHUYECKHX
peaknmii, cuctemarudeckyro HomeHknarypy (IUPAC) u TpuBnanbHble
Ha3BaHMUS OTHEIbHBIX HEOPraHWYECKHWX BELIECTB (yrapHbld ras,
YIJIEKUCHbIA Ta3, aMMHUakK, raméHas W3BECTb, Herami€Has H3BECTb,

MUTHEBAsI COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHM XapakTepu30BaTh (OMUCHIBATh) OOIIKE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKAATH CYIIECTBOBAHHE I€HETUYECKOM CBSI3U MEXTY
HEOPraHMYEeCKUMM  BEIIeCTBAMH  C  [OMOUIbIO  YpaBHEHMM

COOTBETCTBYIOIIINX XUMHNYCCKUX peaKHI/IfI

2.7

ChopmupoBaHHOCTH ~ yMEHUH  IUIAHUPOBATb U BBINOJIHATH
XMUMHYECKUN S3KCIIEpUMEHT (pa3sio’KeHHe TIEepOKCHIa BOJOpOJa B
MIPUCYTCTBUU KaTalu3aTopa, ONpeesIeHue CPeIbl paCTBOPOB BEIIECTB
C TOMOIIBI0O YHUBEPCAJILHOTO WMHJUKATOpPAa, BIUSHUE Pa3TUYHBIX
(akTOpOB Ha CKOPOCTb XWMHUYECKOM pEaKlHU, PEakuud HOHHOIO
oOMeHa, KaueCTBEHHBIE PEeaKINK Ha cynabdar-, kapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHHUS, PEUICHHE SKCIIEPUMEHTAIbHBIX 3aa4
no Temam «MeTtaiibl» U «HemeTasuibl») B COOTBETCTBUU C IPaBUJIAMU
TEXHUKH O€30MacHOCTH Npu OOpalleHuu C BelIeCTBAMH H
1a00paTOpHBIM  00OpYHOBaHHMEM;  MPEICTABISATH  PE3yAbTAThI
XMMHUYECKOTO OJKCIIepUMEHTa B  (¢opMe 3alucCu  YpaBHEHHI
COOTBETCTBYIOIIUX Peakiuil U (HopMyIUpoBaTh BBHIBOJBI Ha OCHOBE

OTUX PE3YIIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUU COONIOAATH MpaBUJIA IOJIB30BAHUS
XMUMHYECKON TMOCYION M J1abOpaTOpHBIM O0OPYIOBaHHEM, a TaKXKe
IpaBuJia OOpAIEHHS C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU

11O BBIIIOJIHCHHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTEpHu30BaThb XUMHUYCCKHUEC
ITPOLECCCHhI, JICKAIIUEC B OCHOBC IIPOMBIIIJICHHOTO ITOJYUCHUA CepHOI\/’I

KHUCJIOTBI, aMMHaKa, a TaKXcC C(I)OpMHpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00




o0mMX HAayyHBIX MPHUHLOMINAX U JKOJOTMYECKHX MpolieMax

XHUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTerl

3.1

ChopmMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJH XUMHUU B TO3HAHUU
SIBJICHUW TPUPOJbI, B (HOPMUPOBAHUH MBIIUICHUS U KYJIBTYPbI
JUYHOCTH, € (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJMMOU IS
pelieHusT MPaKTUYECKUX 3aJa4 M OSKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM Cpere

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHaJIM3UPOBATh
XMMHMUYECKYI0 MH(POpPMaLMIO, MOIYyYaeMyl0 W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOil KOMMYHMKAINH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpPOBAaHHOCT, YMEHHM COONIOAATHh MpaBUiia JKOJOTHYECKH
1enecoo0pa3Horo MOBENEHUS B OBITY W TPYIOBOM JESTENBHOCTH B
LEISAX COXPAHEHUS CBOETO 3/I0POBbSI M OKPYXKAIOLIEH INPUPOIHON

cpembl

3.4

Oco3HaBaTh OIMACHOCTh BO3JICHWCTBUS HAa JKUBBIC OPraHU3MBI
ONpENENEHHBIX BELIECTB, NOHWUMAs cMbica mnokazarens [IJIK,
TOSICHSITh Ha MPUMEpax CIOCOObI YMEHBIIIEHUS U MMPEAOTBPAIICHUS UX

BpCIHOIO BOSHeﬁCTBHH Ha OpraHu3M 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YyMEHHUH  MPOBOJUTH  BBIUUCICHUS  C
UCIIOJIb30BAHUEM TIOHATHS «MaccoBas JIOJs BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCChI
BElIeCTBa UM 00bEMa Ira30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAaKIMU BEIIECTB,
TEIIOBOTO A deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI

BCHICCTB, IPCBpAIlICHUA U COXPAaHCHUA OHCPIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHMYeckOl XUMHUH: €€ BOSHUKHOBEHHUE, PAa3BUTHUE W 3HAYCHUE B
MOJIYYCHUU HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTpOCHHUS OpraHHMYECKUX

coenquHennit A.M. bytnepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpPraHUYECKUX BEIIECTB. [OMOJIOTHS, H30MEpHs.
XHUMHYECKasi CBSI3b B OPraHUYECKHX COCAVUHEHUSAX — OJVHApHBIC W KpaTHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

HomenknaTypa opraHMueckux COeIUHEHHH (CucTeMaTuyeckas) U TpUBHAJIbHbIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MpoCTeNIINe MPEeACTaBUTENN AKaHOB: (PU3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHHs] W TOPEHUs), HaXOXJEHUE B MPUPOJE, MOJyYCHHE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psifl. DTUIEH W MPONUIEH —
IpOCTEHIlNe MPEACTABUTENN alKeHOB: (pU3MYecKhe U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHHUSA, TaAJOTEHUPOBAHUA, THUApPATAlMM, OKUCICHHS H

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHUE

2.3

Anxanuensl: Oyramuen-1,3 w MermnOyramueH-1,3: cTpoeHHE, BaKHEHUIINE
XMMHYECKHE CBOMCTBA (peakius nonuMepusamun). [lonydeHnre CHHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTpOCHH, TOMOJIOTHYECKUI P, AHGTI/IJ'ICH —
HpOCTefIHJI/Iﬁ npeaACTaBUTCIIb AJIKHWHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IC n
XHUMHNYCCKHEC CBOICTBa (peaKI_II/II/I TUApUpPOBaHUA, TaJIOTCHUPOBAHNA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG M XHMHYECKHE CBOMCTBaA
(peaKI_II/II/I raJJIOrCHUpOBAaHUA U HI/ITpOBaHI/ISI), MOJIY4eHHEC U TIPUMCHCHHC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie U XMMHYECKHE CBOMCTBA (peaKI_lI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U TPUMCHCHHUC. Toxcu4HOCTH
ApCHOB. I'enetnyeckas CBs3b MCKAY YIIJICBOAOPOJaMH, IMPUHAIJICIKAIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpuponHble HMCTOYHUKM yriaeBogoponoB. IIpuponHbI ra3 M HOIyTHBIE
HedTsHbIe ra3el. Hedts 1 e€ npoucxoxaenne. CriocoOsl mepepadboTKu HePTH:
MIEPETOHKA, KPEKUHI (TEPMUUYECKUH, KaTAIUTUYECKHil), nuponus. [IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B TPOMBIIIIICHHOCTH U B ObITY. KamMeHHBII

YTOJIb U IPOYKTHI €ro nmepepadoTKu

Kucnopoaconepxaiiiue opraHuyecKue CoeIMHEHMsI

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOCHHE,
¢u3nveckne W XMMHYECKHE CBONCTBAa (pEaKkIMH C aKTUBHBIMH METaJlIaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHeHHe. BoJaoponHble CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. JleficTBME MeTaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBeKa.
MHoroaToOMHbI€ CIUPTHL. DTUJICHIJIUKOIb U TJIULEPUH: CTpOEHUE, (PrU3nYecKue
U XUMHMYECKHE CBOMCTBa (B3aMMOJEMCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAasl PeaklMsi Ha MHOrOAaTOMHbIE CHUPTHI). JleficTBUE Ha OpraHu3m

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoJI:  CTPOCHHE MOJICKYJbI, (U3MUYECKHE W XUMHUYECKHE CBOMCTBA.

Toxcuunocts penoina. [Ipumenenue dhenomna

3.3

Anpaerunibl ¥ KeToHbl. DOpMabIETH I, alleTadbACTU/l: CTPOCHUE, (HPU3UIECKUE
W XUMHYECKHE CBOWCTBAa (pEakIWH OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIMH), IOJy4YeHHE U IPUMEHEHNE

3.4

OHOOCHOBHEBIE TpeNeIbHbIC KapOOHOBBIE KUCIOTHL. MypaBbUHAS M YKCYCHAast
KHCJIOTHI: CTpOCHHE, (PU3NYECKHUE M XMMHUYECKHE CBOMCTBA (CBOMCTBa, oOIIHe
JUIsL KJacca KHCIOT, PEeakius STepUPHKAIMK), TOJYyYeHHE H IPUMEHECHHE.
CreapuHOBast M OJICMHOBAsI KUCJIOTHI KaK TPEACTABUTENN BBICIINX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOLICC HeﬁCTBHC

3.5

CrnosxHble 3QUpbI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ MIPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['unposms xxupos. [Ipumenenue xupoB. buosoruyueckas poJib

KUPOB

3.6

VYrneBopl: cocTaB, KIaCCH(PHUKAIUS YTIEBOAOB (MOHO-, TU- U MOJIUCAXAPHUIbI).
I'moko3a — mpocTelmmii MOHOCaxapHl: 0COOCHHOCTH CTPOSHHS MOJICKYJIbI,
¢u3nyeckue M XUMHUYECKHUE CBOMCTBAa (B3aMMOJCHCTBHE C THIPOKCHIOM
meau(ll), okuciaeHme  aMmuadHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAXOXKIEHUE B MIPUPOJIE, TPUMEHEHHE,
Oouonorudeckas poiab. Porocunte3. OpykTo3a Kak U30Mep ratoko3bl. Kpaxman
U 1eJUTI0NI03a KaK MPUpPOAHbIe oauMepbl. CTpoeHne Kpaxmana U HeNTI0N03bL.
Ousnyeckue M XUMHUYECKHE CBOWMCTBAa Kpaxmana (THIPOJiH3, KaueCcTBEHHas

peaxuus ¢ Mo0M)

A30Tconep>1<aume OpraHU4YC€CKUC COCANHCHUA




4.1

AMHHOKHCIIOTH KaK aM(pOTEpHbIe OpraHnyeckue coenuHeHus. OU3nUecKue u
XMMMUYECKHE CBOMCTBAa aMMHOKMCIIOT (Ha MpuUMepe IIuiuHa). buosornyeckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrruanl

4.2

benkn Kkak mNpupoOaHBIE BBICOKOMOJIEKYJSIDHBIE coenuHEeHUs. [lepBuuHas,
BTOPUYHAS U TPETHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOWMCTBA OEIKOB:

TuapoOJin3, ACHaTypaluus, KaYCCTBCHHLIC PCAKIIMU Ha Oenxu

BbICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OcHOBHbBIE TIOHSTHSI XMMHUHM BBICOKOMOJICKYJISIPDHBIX COCJIMHEHHI: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3ALUUH, CPEAHSA
MoJekynsapHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISPHBIX

COGI[I/IHCHI/II\/JI — NOJIMMEpHU3alnAa U NOJIMKOHACHCAIHUA

5.2

DKCNEepUMEHTAIbHBIE METOJbl H3y4YEHUs BEIIECTB M WX MPEeBpallCHUI:
O3HaKOMJICHHE ¢ oOpa3llaMu TPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [lonydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHUH

1.1

XUMHUYECKUH 3neMeHT. AToM. SIapo atoma, H30TOMbI. DJIEKTPOHHAsI 000JI0UKa.
DHepreTHyecKue YPOBHH, OYPOBHU. ATOMHbIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOenHoCTH pacnpeaeneHus 3JIeKTPOHOB MO0 OpOUTANISIM B aTOMaX JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

1.2

[Tepuoanueckuii 3akoH u Ilepuomnueckas cucreMa XHMHUYECKHUX SJIEMEHTOB
H.N. MenneneeBa. CBs3b epUOJUYECKOr0 3akoHa U [lepuoaguyeckoit cucTeMbl
xuMudeckux 3nementoB JI.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHMHYECKHUX DJIEMEHTOB M
00pa3yeMbIX UMM TPOCTBHIX M CIOXKHBIX BEIIECTB IO TPYIINaM MU MEepUOJIaM.

3HayeHue NEpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BemiecTBa. XUMHUYECKas CBI3b. Buapl XMMHUUYECKOW  CBS3M
(KOBaJ'IeHTHaH HCIIOJIAIpHAsA MW TOJIIpHAas, HWOHHAas, MeTaHHI/I‘IeCKaﬂ). Hownsr:
KaTMOHBl M aHMOHBI. MeXxaHH3MBI O6pa3OBaHI/I$I KOBAJICHTHOM XMMHYECKOM

cBs13U (0OMEHHBIN U IOHOPHO-aKLENTOPHBIH). BoopoaHas cBs3b

1.4

BanentHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOT'O 1 HCMOJICKYJISIDHOT'O CTPOCHUS. 3aKoH MMOCTOSHCTBA

COCTaBa BelllecTBa. THIIBI KPUCTAJTNIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTH CBOMCTBA




BEIIECTB OT THUINA KPUCTAUIMYECKOW pewwerku. lloHsatue o agucnepcHsIx
cucreMax. VMCTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBas 10JI1 BELIECTBA B

pactBope

1.6

Knaccudukarmms HEOPraHUYeCKUX COCVMHEHUH. Homenknarypa

HCOPraHN4CCKUX BCUICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanus — XMMHYECKMX — peakiuii B
HEOPraHMYECKON U OPraHMYeCcKON XUMUU. 3aKOH COXPAHEHUS! MaCcChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPAICHUSA SHCPIUU TP XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (PaKTOPOB

1.9

OO6patumbie peakiuu. XUMUYECKoe paBHOBecHe. DaKTOpHI, BIMSIONME Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Ipunnun Jle [llarense

1.10

OnexTponuTrueckas auccouuanus. CunbHble U ciadble anekTponutsl. Cpena
BOJIHBIX PAcTBOPOB BEIIECTB: KHCIAsA, HEUTpalibHAs, wIeno4yHasd. Peakuuun

HOHHOTO 0OMEHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hewmeramnsl. [Tonoxenne Hemetamio B [lepuoaudyeckoil cucteMe XuMHYECKUX
anemenToB JI.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUsSI aTOMOB. DU3HUYECKUE

CBOMCTBa HEMETAJJIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMEpe KHUCIOpOoAa,

cepsl, hochopa u yriepoaa)

2.2

XWMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajOreHOB, CEphbl, a30Ta,
dbochopa, yraepoma W KpPEeMHHsA) W HX COCIWHEHHH  (OKCHIOB,
KUCJIOPOJICO/ICPKAIINX ~KHCIIOT, BOJOPOIHBIX coenuHeHmid). [IpumeHeHne

BayKHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxenune meramnoB B llepuoandeckoid cUCTeME XUMHYECKUX
anemenToB /.. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0UYECK
aToMoB MeTauioB. O0mue dpuznueckre cBorcTBa MeTaIIoB. CIijIaBbl METaJLIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

2.4

XHWMHYECKUE CBOMCTBA BAKHEHWININX METAJUIOB (HATPUM, KaIHMH, KaJIbLIHM,
MarHui, aJllOMUHUH, [UHK, XPOM, XKE€JIe30, MeJlb) U UX coeauHeHui. OOmme

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy 1 TCXHUKC

2.5

I'eneTnueckas cBs3b HCEOPTraHNYCCKUX BCIICCTB, IPUHAMJICIKAINIUX K PA3JIMIHBIM

Kj1accaM

XUMHUS U )KU3Hb




3.1

Ponp xumum B 00OecneYeHHWH SKOJIOTHYECKOH, DHEPTeTUYECKOW W IHIICBOU
0€30MacHOCTH, Pa3BUTHH MEAUIHUHEI. [[oHSATHE 0 HAYYHBIX METO/IaX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

3.2

[IpencraBienust 06 0OMUX HAYIHBIX MPUHIIAIIAX TPOMBIIUICHHOTO MOJTy4SHUS
BOKHEHIIMX BEUIECTB. YEIOBEK B MUPE BEIIECTB U MATEPUAJIOB: BaKHEUILINE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKIMOHHBIE MAaTepHalibl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuayibl i JIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMHsi U 37I0POBbE 4YEJIOBEKA: MpPaBUJa WCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuiia OE30MaCHOTO HCIIOJIB30BAHUS IpenapaToB OBITOBOM

XHNMHHU B HOBCC}IHCBHOﬁ KU3HU
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