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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOl  00pa30BaTEIPHOW TPOTPAMMBI  CPETHEr0 OOIIEro 00pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
yueOHOro mpeaMmera «XuMHs» B 00Opa3oBaTeiIbHBIX opraHuzanusx Poccuiickoi
Qenepany, pealv3yIOINIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TONOXeHHM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboTKe MporpamMmbl MO XUMHUHU, K ONPEAEIICHUIO
oO1elt cTpareruu o0y4eHusl, BOCIIUTAHUS U Pa3BUTHS 00YyJarOUIUXCsl CPEJICTBAMU
yueOHoro npeamera « Xumusi» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHuenrtyanbHble nojoxkeHuss @I'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH,
COJICpKaHMs, PE3YyIbTATOB OOy4YeHUST U TpeOOBaHMN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTeIbHON  OpraHU3alliuM, SBJISIETCS HEOTHEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAallOM peaJn3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MNPUCYIIHX
[IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJIOBeKa, a TaKXKe HSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M MpUPOJHON cpene. Peanusyercss xumuueckoe oOpa3oBaHUE
00yJaroImmXxcsl Ha YPOBHE CPEJIHET0 OO0Iero oOpa3oBaHUs CPEICTBAMU y4eOHOTO
npeaMeTa «XHUMHs», COAEPKAHUE U TOCTPOEHUE KOTOPOTO OINpEIENIECHbl B
mporpaMmMe M0 XUMHH C YYETOM CHelUUKH HAYKW XUMUHU, €€ 3HAYeHUS B
NO3HAHWU MPUPOJLI U B MaTEpPUAIbHOM *KU3HM OOIIECTBA, a TakXkKe C y4ETOM
oOluX 1ened W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTPaeT 0coOyr poJib B
COBPEMEHHOM LMBWJIM3AIMH, B CO3JJaHUM HOBOW 0a3bl MaTepuagbHOU KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHHUE PAIIMOHATIBHOIO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTAaBIEHUS 00 OKpPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (POpMHUpYyeTCs B XMMHUU Ha OCHOBE NMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIET0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMU U BO3ZMOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUsS CTaja
HEOTHEMIIEMON YaCThIO MUPOBOM KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBHUEM YCHEIIHOIO
TpyJa M JKU3HU Kaxaoro wieHa obmiectBa. CoBpeMEHHas XHMHS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBji€Ha Ha pEIICHHE
rJI00aNbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM C OOIIMMHM LENSIMU W TNPUHLUIAMH CPEIHEro OOLIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIi YpOBEHD
M3Y4YEHUs1) OPUEHTHUPOBAHO NMPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIUMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPHEHTHPOB, YCIEHNIHOIO BKJIIOUYEHHS B JKU3Hb COLMYMA, IIPOJOJDKEHUS
oOpa30BaHMsI B pa3JIUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsOmUMHA  TIpeAMeTa «XUMUSD» SBISIOTCS  0a30BbIe KypChl —
«Oprannyeckas xuMus» U «OOmas M HeopraHUYeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHHUsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA
3HAHUU M0 HEOPTaHWYECKOW XMMHH (C BKIIIOYEHUEM 3HAHUM U3 OOIIeH XUMUN) U
opraHu4eckoil xumun. GOpMUPOBAHHE JAHHOM CUCTEMBI 3HAHUN NPHU U3yYECHUU
npeaMera o0OecredyrBaeT BO3MOYKHOCTh PAacCCMOTPEHHUS BCErO MHOI000pasus
BEILIECTB Ha OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Oprannueckas xumus» u «OOmwas u
HEOpraHuYyeckas XUMUs» CPOpPMHUpPOBAaHA B NPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOIO TMOJXO0Ja K U3YyYEeHHI0O YydeOHOro marepuasa u OOyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM Ha  ONPENENEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYeCKO XUMHUHM BEIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHMSI OPraHUYECKUX
COCIMHEHMI, a TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKHX U JJIEKTPOHHBIX
OpeICTaBICHUd O CcTpoeHuu BemecTB. CBeaeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIE€BOJOPOAOB JO CIOXKHBIX OMOJIOIHYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHM4ecko XHWMHUHU IIOJIy4arOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs MEPBOHAYAIILHbBIC
MPEJICTAaBICHUS] O XMMHUYECKOHN CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[lon HOBBIM yrioM 3peHuss B mnpeaMmere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCs W3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
TEOPETUYECKH MaTtepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BeEllecTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas ¥ HeopraHuyeckas
XUMHS» 0OyYarolUMCs TPEAOCTaBISIETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
MEPUOANYECKOTr0 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUUECKUX MO3HIIUH,



ry0)Ke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIMH 53TOro 3aKkoHa — OT
o0oO0mIaromiei 10 00bACHAIONMEH 1 MPOTHOZUPYIOUICH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAax W MPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEaAKIUSIX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHWs JomonHsercas B Kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJEpXKaHUsS, WMEIOIUMHU KYJIbTYpPOJOTUYECKUN M TPUKJIIAIHOM
XapakTep. OTH 3HAaHHA CHOCOOCTBYIOT TIOHMMAHHIO B3aHMOCBS3M XUMHUHU C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHHON W MPaKTUYECKOU
JESTEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHHSI K MPOIECCY
TBOPYECTBA B 00JACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIIIYCKHUKY OpPWEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWsS 3HaHWM, pELIEHUs WHTEUIEKTYaIbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIE0BAaTENbCKUX 33/1a4. B 1enom coaepkanue yueOHOTO
npenMera «XuUMHUS»  JAHHOTO  YPOBHS ~ M3Y4YEHHsS  OPHEHTHPOBAHO  Ha
dopMupoBaHrne y 0OYyYarOMUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHWUS
¢unocodckux uned, TaKuX Kak: MaTepUabHOE €IMHCTBO HEOPTaHWYECKOTo U
OpPraHUYECKOT0 MHpa, OOYCIIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTpPOCHHEM, TMO3HABAEMOCTh MPHUPOAHBIX SBICHUH MyTEM OKCIEPUMEHTa U
pelIeHHsT TMPOTUBOPEUMHA MEXKAY HOBBIMH (aKTaMd U  TEOPETUUYCCKHUMHU
MPEINOCHUIKAMHU, OCO3HAHNUE POJIM XUMUHU B PEIICHUN IKOJOTUYECKUX MpodiieM, a
Takxke npobeM cOepekeHUs: FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B mame pemeHuss 3amad  BOCIUTAHMS, PAa3BUTUS U COLMATH3AINH
oOydaromuxcsi MPUHATBIE TPOTPAMMON 1O XUMHH TOIXOABl K OMpEAeTICHUIO
COJEp)KaHUsI ¥ TIOCTPOCHHUS TIpeaMeTa MpeaycMaTpuBalOT  (HOPMUPOBAHHE
YHUBEpPCAJbHBIX Y4YEOHBIX JACWCTBHHA, HMEIOMMX ©0a30BO€ 3HA4YEHHE IS
pPa3IMYHBIX BHJIOB JESATEIBHOCTH: pEIIEHUS MpoOsieM, IMOHCKa, aHalIuW3a M
00paboTku nHpopMaIi, HEOOXOIUMBIX JJI IPUOOPETEHHSI OTIBITA MPAKTUIECKON
M HCCIIEIOBATEIbCKON NIEATENHHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B TIO3HAHHU
XUMHUH.

B mnpaktuke mnpenomaBaHMs XHMHUUM Kak Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, IPU ONPEICTICHUN
COJIEpP)KATEIhbHON XapaKTEPUCTUKH IeJIed W3YyYeHHUs NpeaMeTa HalpaBICHHUEM
MIEPBOCTENICHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEeSTEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTypbl. C
METOJNYECKOW TOYKM 3pPEHHs TAKOM IOAXOJ K OIPEACICHUIO LENEN H3Y4YEHUs
IpeIMeTa SABIJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO AaHHOM TOYKE 3pEHHS TJaBHBIMHU LEISIMH H3y4eHHUS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 xi1.) sBhsIFOTCS:

o (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW KakK  BaKHEHUIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYH/IaMEHTANbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
000011IeHUI I MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl NPUOOpeTeHUs
YMEHUM OpUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH,

e pa3BUTHE YMEHHUU U CIIOCOOOB JACSITETHLHOCTH, CBI3aHHBIX C HAOIIOJCHIEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJICHUEM  TMPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, coaeprkaTesbHas XapaKTepUCTHKA 1ieJiel U 3a7ja4 U3y4CHHUs
mpeaMera B MporpaMMe Mo XUMUW YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME CpelHero oomiero odpazoBanus. Cerogus B
OpernojaBaHUM  XUMUM B OoJblleld  cTeneHHu OoTAaéres  MpEeArnovYTeHHe
INPAaKTUYECKON KOMIIOHEHTE COJIep)KaHusi OOydyeHUus, OPHUEHTUPOBAHHON Ha
HOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aluy, BIaJCIOIIEro He
HAaOOpOM 3HaHWH, a (YHKIMOHAIBHOM TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHHSIMHU aKTUBHOTO TOJYYCHHS 3HAHWUN U MPUMEHEHUS WX B peajbHOW >KU3HU
JUTS peIIeHUs] TPaKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM Npu H3YYEHMM MpeAMeTa «XUMUs» JIOMUHHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TAaKKUE LEIH U 33J]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSIM TWHAMHUYHO Pa3BUBAIOIIETOCS MUPA,
dopMupoBaHHE  WHTEIUICKTYadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHUIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HCHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dbopMupoBaHne y OOydYaromUXCS KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), WMEIOUIMX YHUBEPCAIbHOE 3HAUYCHHE [UIsl Pa3MYHbIX BUIOB
JeSATEeILHOCTH: PENIeHHs MpoOJieM, MOorcKa, aHajau3a U 00paboTKu MHGOpMAIIHH,
HEOOXOMUMBIX Ui NPUOOPETEHHs OMbITa JCSITENbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B TO3HAHWM XHUMHH, a TaKKe I OICHKH C TIO3HIHA
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XMMHYECKUX
MPOLIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE I103HABATEIbHBIX HMHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00yUaroUMXcs: CIIOCOOHOCTH CAMOCTOATEIBHO MPUOOPETATh HOBBIC
3HAHUA 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BAThH
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA U aHanu3a yuyeOHOU U
HaY4YHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEP KAHNUS;

(opMUpOBaHKE U Pa3BUTHE Yy 00YYAIOIINUXCSI ACCOLUATUBHOIO U JIOTUYECKOTO
MBILLUIEHUS], HAOJII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOUMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHYECKOTO
AKCIEPUMEHTA;

BOCIMTaHHE Yy oOOyvaroumxcsd YOeXIEHHOCTM B T'yMaHHCTUYECKOM
HAIPABJIEHHOCTH XWMUHU, €€ BaXKHOM POJM B PEHICHUH TI00aIbHBIX MPOoOsIeM
palOHAIBHOIO MPUPOIONOIB30BaHNUs, IOTIOJIHEHUSI SHEPIeTUUECKUX PECYPCOB U
COXPAaHEHHUsl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIEHUS K NPHUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKK€ MNPUOOPETEHMsI OIbITa
WCIIONIb30BAaHUs TONYYCHHBIX 3HAHUN Ui TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yue6HOM mnnaHe cpeaHero o6mero o0pa3oBaHUS NPEAMET «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB MpeaMETHON obnactu «EcTecTBeHHO-Hay4HbIE
IPEIMETHI.

OO111ee YncaIo 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero ooOuiero oOpazoBaHusi, coctaBisieT 68 vacoB: B 10 kimacce — 34 ygaca (1
yac B Henelnmo), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COIEPKAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHnyecKoi XUMHUH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYeHUH HOBBIX BEUIECTB M MaTepHaoB. Teopus CTPOECHHS] OPraHHMYECKHX
coenquHeHnit A. M. ByTiiepoBa, €€ ocHOBHBIE n010KeHUI. CTPYKTypHBIE POPMYJIBI
OpraHMYeCKUX BeulecTB. l'omoisiorusi, wu3oMmepus. XHUMHYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBS3U.

[IpencraBnenne o Ki1accU(pUKALMKM OpraHuYeckux BemniecTB. HoMeHkmarypa
OpraHUYEeCKUX COEIMHEHHA (CHCTEMAaTU4yecKas) M TPUBHAJIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpPALICHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYECKUX BEUIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAOIIOJECHUE U
ONKCaHUE JEMOHCTPALUOHHBIX OIBITOB IO MPEBPAIIEHUIO OPIrAHMYECKUX BELIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH w 3TaH —
MPOCTEUIINE TPEICTABUTENIN aIKaHOB: (DU3UUYECKUE M XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUus] W TOpPEHHdA), HAXO0XKICHHE B NPUPOAE, MOIYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUI Psii. DTUIEH U MPONWIEH —
MPOCTEUIINE TPEICTABUTENIN AJIKEHOB: (PU3MYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOIN€HUPOBAHMS, THApPATAlMU, OKHUCIEHUS U
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OyragueH-1,3 u MetmwnOyragueHn-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi nojaumepusanuu). [lonmydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUHN psi. ALIETUIICH
— TMPOCTEUIIMIA TpPeICTaBUTENIb AJIKWHOB: COCTaB, CTpOEHHUE, (Qu3nyeckue Hu
XUMUYECKHE CBOMCTBA (pEaKMU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTALIH,
TOpEHUs), OJyYEHUE U TPUMEHEHUE.

Apensl. benzon: cocras, cTpoeHue, (u3MUECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuu rajaoreHupOBaHUS W HUTPOBAHUsA), NMOJYyYEHUE U NpUMEHEHue. Tonyon:
cocmas, cmpoeHue, uauyeckue U  Xumuyeckue  ceolcmea  (peaKyuu
2aN02EHUPOBANUA U HUMPOBAHUS), NOAYYeHue u npumeneHnue. TOKCUUHOCTh



apeHoB. ['eHeTMyeckas CBs3b MEXAY YIJIEBOAOPOJAAMH, TNPUHAMICKAIIUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHHMKHA YTII€BOAOPOAOB. IIpupoaHblii Tra3 W MOMYTHBIE
HedTaubie ra3pl. HedTh u e€ mpoucxoxaenue. Crocodbl nepepaboTku HedTH:
MIEPErOHKa, KPEKUHI (TEePMUYECKHM, KaTalUTHYECKuil), muponus. IIpoaykTel
nepepaboTku HePTH, WX MPUMEHEHNE B TIPOMBIILIICHHOCTH U B ObITy. KameHHBIN
YTOJb U NPOAYKTHI €r0 MepepadOTKH.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHHE C oO0pa3llaMHd IUJIACTMACC, Kay4yKOB M PE3HHbBI, KOJUICKIIUU
«Hedpte» wu  «Yromp», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, ITPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3yYEHUE €T0 CBOMCTB.

Pacuérnblie 3amaun.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKIUHU MO0 HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciopoacoaepxanue opranndeckue coe{MHeHNs

[IpenenbHbIE OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHOJ CTPOECHHUE,
(¢u3nueckue W XHUMHYECKHME CBOWMCTBA (peakUMW C AKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHsle CBSA3M MEXAY
MOJIEKyJIaMU CIUPTOB. JlelicTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoOroatoMHble  COUPTHl. OJTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
(¢u3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAasi peaklus Ha MHOI0AaTOMHble cnupThl). [lelicTBue Ha
opranusM yenoBeka. [[pumeHneHne ramuepuHa u STUIECHTJIUKOJIS.

deHo: CTPOCHHE MOJICKYJbl, (PU3NUEeCKHe U XUMHUUYECKHUE CBOMCTBA.
ToxcuunocTth denona. [lpumenenue penomna.

Anpperunpl U kemouvl. DopMmanbIerui, AaueTaNbAETU]: CTPOECHHE,
¢u3nyueckne U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHHS M BOCCTAHOBJICHUS,

KauyeCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpelebHbIe KapOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHAasl KHCJIOTBI: CTpOoeHHe, (pu3nueckue u XMMHUYECKHUE CBOICTBa (CBOICTBa,
oOurue sl Kiacca KUCIOT, peakiusi 3TepuuKainm), moaydeHrue U NpuMeHEeHHE.
CreapuHOBasi ¥ OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOLIEE ACHCTBHE.

CnoxxHble >(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCHIOT. [uaponus
cinoxHbIX 3¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. bruonorunueckas
POJIb )KUPOB.



VYrneBoabl:  cocTaB, KilacCU(pUKalus  YIJIeBOJOB  (MOHO-, JAM- U
nonrcaxapuasl). ['1oko3a — npocTedmmnii MOHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbl, (U3MYECKHEe U XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcuaom Meau(Il), okucnenne ammuadHbIM pacTBOopoM okcuga cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHE TJIIOKO3bl), HAXOXJCHUE B INPUPOAE, NMPUMEHEHHE,
ouonoruydeckas poib. @otocunTe3. OpykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u nemnoo3a kak npupojHbsie noaumepsl. CTpoeHHe Kpaxmania U
HEeJUTI0I03bl.  PU3NYECKUE W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS] BEIIECTB W HMX MPEBpPALICHUM:
MIPOBE/ICHUE, HAONIOACHUE M OMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CHUPTOB, KAUECTBEHHbIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHoJia
okcuaoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMIIEPUHA C
runpokcunom meau(1l)), anpaern1oB (OKUcIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m rumpokcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmanaa € HOJOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrle 3agaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, oOBEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIUHU IO W3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM MIPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHuuecKue COeIMHEHN.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHenus. Ousnyeckue
M XMMHYECKHUE CBOMCTBAa aMHUHOKHUCIIOT (Ha mpuMepe riauiuHa). buonorunyeckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTunp.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIDHBIE coenuHEeHMs. llepBruuHas,
BTOpUYHAsT U TpPETUYHas CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIU3, ICHATypalusl, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEBpaIleHUIl:
HaAOJIIO/ICHUE W OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIC PEaKLUU OEIKOB.

BbicokomosieKyJ/IsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSS MOJICKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPHU3AIUS U MOJUKOHAEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M WX IPEBPAILECHHIA:
O3HaKOMJIEHHE C 00pa3liaMM NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4JyKOB.

MexnpenMeTHbIe CBA3H.



Peannsanust MeXIpeaAMETHBIX CBSI3€W IPU U3YYEHNH OPraHUYECKOW XUMUU B
10 kmacce OCyLIECTBISIETCS Yepe3 MCHOJIb30BAaHUE KAK OOLIUX ECTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W IOHATUH, SBIIIOIIMXCA CUCTEMHBIMH IS OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIC MTOHITHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHAlM3, CUHTE3, KIacCHU(pHUKaAIus, MePUOAUYHOCTb, HAOIIOECHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusnka: MaTepus, DHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEIO, OO0BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHUIIBI UX U3MEpPEHUSI.

buonorus: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(oTrocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (O€IKH, YTJIEBOIBI, JKUPBHI,
(bepMeHTHI).

['eorpadus: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKONAEMbIE, TOILIMBO,
PECYPCBL

TexHonorus: MNHILEBbIE MNPOAYKTHl, OCHOBBI PpPAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepHaIbl U3
UCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XMMHUM

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, U30TONBI. OJIEKTPOHHAs
000J10uKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpe/iesieHrs JIEKTPOHOB MO OpOUTalsIM B aromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOHPUTypalHsl aTOMOB.

[Teprnonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKoHA U [lepnoandyeckoil CUCTEMBI
XxuMu4eckux aneMeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUsI CBOWCTB XHMHYECKUX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOKHBIX BEIIECTB MO TPYIIaM M TEPHOJaM.
3HauYEHHE MTEPUOINYECKOIO 3aKOHA B PA3BUTHUN HAYKHU.

Crtpoenue BemiecTBa. XHMHUYECKas CBs3b. BUIbl XUMHUYECKOW CBS3U
(koBaJieHTHasi HEMOJIsIipHAsh W TMOJIsIpHAsi, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ¥ JIOHOPHO-
aKLenTopHslii). BomoponHas cBs3b. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



Bemectsa MOJEKYJSIPHOTO M HEMOJIEKYJIIPDHOTO  CTPOEHHA.  3aKOH
ITOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBONCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[IonsiTe 0 mucnepcHbIX cucreMax. VICTMHHBIE M KOJJIOMIHBIE PACTBOPBI.
MaccoBas 10151 BEILECTBA B PACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU . Homenxknatypa
HEOPraHWYECKUX BEIIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
IIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumnyeckass  peaknus. Kiaccupukanus  XUMHUYECKHX — peakiuii B
HEOPraHWYEeCKOM M OPraHWYeCKOW XMMHH. 3aKOH COXPAaHEHHWs MacChl BEILECTB,
3aKOH COXPAHEHUS U IIPEBPAILLECHUS YJHEPTUU [IPU XUMUUECKUX PEAKLIMAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inuHbIX (paxTopoB. OOpaTuMbIe
peakuuu. XuMHUeCKOoe paBHOBecHe. DaKTOpbl, BIMAIOIIKE HA COCTOSHHUE
xuMudeckoro paBHosecus. [Ipunnnn Jle [latense.

Dnektponutuyeckas auccounanus. CuiabHbie U cinalble nekTponauTsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IECTOYHAS.

OKHCAUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIIEpUMEHTAIBHBIE METOJBl M3Y4YEHUS BELIECTB W HMX IPEBPAILCHUN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XUMHYECKHX 3ieMeHToB J[. 1.
MenneneeBa», U3ydeHHE MOJeENENd KPUCTAIMYECKUX PEIIETOK, HAOII0ACHUE U
ONHCaHue JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3IoKEHUE MEPOKCHUIA
BOJOPOJA B MPUCYTCTBUU KaTaIM3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TMOMOUIBI0 YHHUBEPCAIbHOIO HWHJMKATOpPA, PpEaKIUU HOHHOrOo OOMEHa),
MIPOBEICHUE PAKTUUYECKON paboThl «BiusHue pa3nuuHbIX (PakKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKLIUm.

Pacuérnble 3amaun.

Pacuérel 10 ypaBHEHMSAM XHMHMYECKHX pPEakUUi, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HCIIOJIb30BAHUEM IOHATHS «MaccoBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxxenne HemetayuioB B Ilepuoguyueckort  cucTteme
xuMuueckux saeMeHtoB JI. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@du3znyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (HAa IpUMeEpe
KHCJIOpOJa, cephbl, hocdopa u yrieposa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M UX  COCIMHEHUHA  (OKCHUIIOB,
KHCJIOPOJCOAEPKAIIMNX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXHENIINX HEMETAUIOB U UX COCIMHEHUN.



Meramel. [lonoxenue meramnoB B llepruoanyeckor CUCTEME XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTaiuioB. O0mume ¢uzndeckue cBoiicTBa MeTayioB. CIUIaBbl METAJLIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMHUYECKHE CBOMCTBA BA)XHEWUINMX METAUIOB (HATPHUM, Kalui, KaJlbIUH,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCUHEHUH.

OO6mue crnocoObl MoMydeHUs MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEIIECTB M HMX MPEBpAILICHUN:
M3yUYCHHE KOJUICKIUH «MeTalibl M CIUIaBbl», O00pa3lioB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HaOJIOJICHHEe M OIMHCAHHE JIEMOHCTPAIMOHHBIX U
7Ta00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHbIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuétpl mMaccel BellecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
W3 BEIIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xuMum B oOecrieueHUH 3KOJOTHYECKOM, SHEPreTHYECKOW U THIICBOM
0e30macHOCTH, Pa3BUTHH MeAUIHUHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIHUIIAX TPOMBIILICHHOTO
MOJyYEHHUS] BAKHEUIIINX BEUIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIHHBIC
Marepualbl, KOHCTPYKIHMOHHbIE MaTepHalbl, KpAaCKH, CTEKJIO, KEepaMmuKa,
MaTepualbl s 3JIEKTPOHHKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
yI00OpeHHUS.

XuMHST U 3J0pPOBBE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBwia 0€30MaCHOT0 MCIOJIb30BaHUS MPEMapaToB OBITOBOW XUMHUHU
B MOBCEIHECBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanusi MeXNpeOMETHBIX  CBsI3ed NOpH  HU3yYeHUH OOled u
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISAECTCS Yepe3 UCIOIb30BAHUE Kak
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHATUW, TakKk W TIOHSATUM, SBJISIFOLIUXCS
CUCTEMHBIMU IS OTJEIBHBIX NPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(puKaius, IEepUOJUYHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, SIBJICHUE.



dusnka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKHE BEIUYMHBI M CAMHUIIBI HX
M3MEPEHUS, CKOPOCTh.

buonorusi:  kneTrka, opraHu3M, SKOCHUCTeMa, Ouwocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHepaibl, TOPHBIC TTOPOJIbI, MOJE3HBIC UCKOIIaeMble, TOTUIMBO,
pecypcehl.

TexHonorus: XuMuU4YecKasi MPOMBIIIJIEHHOCTb, METAJUTYyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEPHUAJIOB, CEIIbCKOXO35UCTBEHHOE IPOU3BOJICTBO, MHIIECBAs
POMBINIJIEHHOCTh,  (hapMarieBTUUECKass  IMPOMBIILIICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHUX TMpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAaOB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OoOyYaromMMuUCAd TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUsl (JIUYHOCTHBIM,
METanpeAMETHBIM U TIpeaMeTHbIM). HayuHo-meToauueckoil OCHOBOW — AJis
pa3paboTKu IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrpaMM CPEIHErO OOIIEro
00pa30BaHMsI SIBISAETCS CUCTEMHO-ACSITEIHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSITENLHOCTHBIM TOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TMpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIONINE COCTABISIONIME:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKONW TIpa)JIaHCKOW HACHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAaMOOIIPEIEICHUIO;

HaJIMYUe MOTUBALUU K 00YUEHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JTMYHOCTA HA OCHOBE
KJIFOYEBBIX [IEHHOCTEH U HCTOPUYECKUX TpaauLuii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYyYaroluXcsi PYKOBOJCTBOBAaTHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKAMHU, MPHUCYITUMHU IIETOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUe MPABOCO3HAHMSI SKOJIOTHMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTh
LIEJIU U CTPOUTD KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOEHUS MpeAMeTa «XUMHs JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONH W BOCIHUTATENILHOM MAESITENbHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HUAealaMd POCCUKCKOr0 TpakJaHCKOro OOIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMM U TpaBUjaMH  TOBEIEHHUS,  CIOCOOCTBYIOIIMMU  MpoIieccaM
CaMOIIO3HAHUS, CaMOpa3BUTUS W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTU
oOydJaronuxcsi.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaXKaroT
c(OpPMUPOBAHHOCTh ONBITa TO3HABATENIHOM M MPAKTUUECKOW JEATeIbHOCTH
oOyyaromuxcsl Mo peanu3aliy NPUHATHIX B 0OIECTBE IIEHHOCTEH, B TOM 4YHMCIE B
YacTu:

1) rpakIaHCKOT0 BOCIIMTAHUS

OCO3HaHUs 00YYaIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHUS K 3aKOHY Y IIPABONOPSIKY;

NPEJICTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JESITENIbHOCTH TpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W TMO3HABATENIbHBIX 3a/]a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHHWMATh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU I€SITEILHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

[IECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTEUECTBEHHOU XUMUMU;

YBOXEHUS K TIPOIECCY TBOPYECTBA B 0OJIACTH TEOPUU M IPAKTUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHUS HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpEeCca M T03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TOCIEAYIOIIEM
aHanu3e MHQPOpPMAIIUU O MEPEAOBBIX JTOCTUKEHUSIX COBPEMEHHOU OTEUECTBEHHOM
XVMHUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHSI:

HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbBIE C XUMHUUYECKUMHU SIBJICHUSAMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE M TMOCTYINKH CBOMX TOBapUIIEH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TMOCIEICTBUU STUX
MOCTYIIKOB;

4) hhopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

MOHUMAHUSI IIEHHOCTEH 3I0pOoBOrO0 U 0Oe30macHoro ooOpasza >KH3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TIpaBWJI Oe30macHOro oOpallleHus C BelIeCTBaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH,

MOHMMAHUS [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYyAIUAX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTHU B  y4e€OHO-MCCIIeI0BATEIHCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpPYrux BUAaX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a]ay
COIIMAJILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeCccCuil pa3IudyHoOro poja, B TOM
YKCIJIe HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXKEHUS K TPYAY, JIOJAAM TPyJla U pe3yJbTaram TPYAOBOU NEATEIIBHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY MHAMBHUAYaJIbHOM TpaeKTOpUU
oOpasoBanusi, Oyaymiedi Mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOro OTHOILIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOIO XapakTepa 3KOJOTWYECKHX MPOOJIeM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUM XUMHMH IS
peleHns BONPOCOB PAlMOHAIIBHOTO IIPUPOAONIOIb30BAHHS;

AKTUBHOTO HENPUATHS JCHUCTBUH, MPUHOCIIIUX BpEl OKpPYXKaroUeu
OPUPOJTHOM cpesie, YMEHMsI MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTMYECKUE
NOCJIEACTBUA NMPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HAJIM4YHs Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHUS, 3KOJIOTUYECKON KYJIBTYpHI,
ombITa NEATEIBHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUs
PYKOBOJACTBOBATbCSI UMH B MO3HABATEJIbHON, KOMMYHUKATUBHON U COLMAIBHOMN
OPAaKTHKE, CHOCOOHOCTH W YMEHHUS aKTHUBHO HPOTHUBOCTOSITH HWICOJIOTHH
xemopoouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU U OOILIECTBEHHON MPAKTUKH;

NOHMMaHHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHMA €€ poiau B
(opMUPOBAHMHN PAIMOHATIBHOIO HAYYHOI'O MBIIIJICHUS, CO3/aHUU LIEJIOCTHOTO
Mpe/ICTaBICHUs] 00 OKpYXaloIleM MUpPE Kak O €JUHCTBE MPHUPOJbI U YEJOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHUuH MpoOJeM COXpPaHECHHUS
IPUPOAHOTO PABHOBECHS;

yOSXKIEHHOCTH B  0CO0OWM 3HAYUMOCTH XUMHH JJIS COBPEMEHHOMU
LMBWIM3AlMK: B €€ T'yMaHUCTUYECKOM HAIPaBJIEHHOCTH M Ba)XXHOM pPOJIU B
CO3J]aHUU HOBOW 0a3bl MaTEpPUAILHON KYJIbTYpPBI, PEIICHUH TJI00ANbHBIX MpoOsieM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUYECKOM, MUILEBOU U
AKOJIOTUYECKON O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, O0OECNEYEHUU YCIIOBUN
YCHEWIHOTO TpyJda M D3KOJOTHYECKHM KOMMOPTHOM >KM3HM KaXJIOro 4YjeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIIOHMMaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, UCMOJb3YEMbIX B €CTECTBEHHBIX HAyKax, CIMIOCOOHOCTH HCIOIb30BAThH



MOJIy4aeMble 3HAHMS JUJISl aHAIKM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIEro MUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUM, YMEHHUS Jie]aTh 000OCHOBAHHBIE 3aKIIIOUCHUS Ha
OCHOBE HayudHbIX (PAaKTOB M HMEIOIIUMXCA JaHHBIX C I1EJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XHUMHUYECKUE 3HAHUS JUIS
pelieHus npodieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MMO3HAHMIO U UCCIIEA0BATEIbCKOM JEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEeSATENbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJibTaThl OCBOCHUS Y4€OHOTO TMpeaMeTa «XHUMHUs Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE IS dbopMHpOBaHUS  MHPOBO33PEHUS oOy4Jaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTPAXKAIOIINE
IIEIOCTHOCTh HAay4YHOM KapTUHBI MHpa W cCHenudUuKy METOJOB TMO3HAHMUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, SHEPTrus, SIBIICHUE,
mpoliece, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIE0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yueOHbIC NEeUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIMOHAIBHON
I'PAaMOTHOCTH M COLMAJIbHON KOMIETEHIIUU O0yYarOIINXCS;
CHOCOOHOCTB oOyJaromuxcs UCII0JIb30BATh OCBOCHHbIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M yYHUBEpCAJIbHBIC YUEOHBIC
JEUCTBHUS B IO3HABATEIILHOW U COLMAIIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETryJSATHUBHBIMU
JICVUCTBUSIMH.

OBaanenne YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJIbLHBIMU
ACUCTBUSIMM:

1) 6a30BbI€e JJOrHYecKHe AeiiCTBUSA:

CaMOCTOSITENILHO  (OPMYJIUPOBATh W aKTyalM3UpOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENCNATh LEN JEATENbHOCTH, 33JaBas MApaMeTPbl W KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHHUM 3HAHWW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEATh XapaKTEpHbIC MPHU3HAKU MOHITUH M yCTaHABIMBATh UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITUA 1JI1 OOBSICHEHUSI OTIEIbHBIX (DAKTOB U
SIBJICHU;

BbIOMpaTh OCHOBaHUS M KPUTEPUU M KIACCU(PUKALMU BEUIECTB MU
XUMHUYECKUX PEAKIUM;

yCTaHAaBIMBAaTh MPUYMHHO-CIECJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKHE pPaCCyKIEHUs (MHIYKTUBHbBIC, JI€AYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS. B PaccMaTpUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIN, TPEOOPA30BHIBATH MOAEIIBHBIE MTPEACTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYecKas (opmyna, ypaBHEHHE XHUMUYECKOU
peakuuu — MpU pElIeHUH YYeOHbIX IO3HABATENbHBIX M NPAKTHUECKUX 3a/ad,
IPUMEHATh Ha3BaHHBIE MOJECIIBHBIE NPEJCTABICHUS ISl BBIABICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IeHCTBHS:

BJIAJETh OCHOBAMH METOJIOB HAyYHOI'O IO3HAHUS BELIECTB M XUMHUYECKHX
pEaKLui;

(bOopMyIMpOBAThH LIENIM U 33/1a4M UCCIEAOBAHMS, UCIIOJIb30BaTh IOCTABICHHbIE
U CaMOCTOATENIbHO C(OPMYIHPOBAHHBIE BOMPOCHl B KAay€CTBE HWHCTPYMEHTA
NO3HaHUSI U OCHOBBI Ui (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M IPOBEACHUS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOAATh 32 XOJA0M
Mpolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
00001IEHHS 1 BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMbBIT YYEHWYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
JEeSATEIBbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbBHOMY
NOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a/lad, NPUMEHEHHUIO pPa3IuYHbIX
METOJI0B MTO3HAHUSI.

3) pa6ora ¢ undopmanueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(opmanuu (Hay4HO-
nomyJsipHasi JUTEparypa XUMHUYECKOTO COJEpKaHMs, CIpPaBOYHbIE IOCOOMUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIPE/ICTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3IUYHBIE METOJbI MPU MOUCKE U
orOope wuH(pOpMalKK, HEOOXOAUMOW [UIsl BBIMOJIHEHHA YYEOHBIX 3aaay
OIPEIICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT WCHOJB30BaHUS WHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH W PA3INIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHUS
uHopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIONB30BaTh HAY4YHBIA S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
XUMUYECKON uHGOpMAIMel: TPUMEHATh MEXIpeAMEeTHbIe ((u3nueckne W
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHue yHUBEPCAJTbHBIMU KOMMYHUKATHBHBIMM JIe/iCTBUSIMH:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ TUAIOTa W/WIH
JTUCKYCCUHW,  BBICKa3bIBaTh  HWACH, (OPMYIUPOBATh CBOM  MPEIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKCHHOM 3a/1a4u;

BBICTYNIATh C TpE3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOM JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BHITIOJIHEHUU
XUMHYECKOTO KCIIEPUMEHTA, MPAKTUIECKOW pabOThI MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaan3aluu y4eOHOro MpoekTa u (hOpMyIHpOBaTh BHIBOJBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIAEAOBAHHUM IMyTEM COTJIACOBAHUS TO3UIIUNA B
X0J1e 00CYXXICHUSI 1 0OMEHa MHCHUSIMH.

OBjaieHHEe YHUBEPCAJIbHBIMH PEryJISITHBHBIMHU 1€ CTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIBHYIO
JESTeNbHOCTh, OMpeAenss e€ Iend W 3aJadd, KOHTPOJUPOBaThH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATH MpeAjaraéMblid ajiroput™m ACHCTBUN Npu
BBITIOJIHEHUM YYEOHBIX U HUCCJENIOBATENbCKUX 3ajad, BBIOMpaTh HamOoJiee
3¢ (deKTUBHBIA CHOCOO MX pEIIeHUs € Y4ETOM TMOJyYEHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH HAa OCHOBE CaMOaHaIn3a
M CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenMeTHblE  pe3ysbTaThl OCBOEHHsSI Kypca «OpraHuyeckas XuUMUS»
OTpaXKaroT:

COPMUPOBAHHOCTh ~ MPEACTABIEHUH O XMMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, pPOJM XUMHA B TIO3HAHWU SIBJIICHUM



opupoAbl, B  (OPMUPOBAHMM MBIIUIEHUS W KYJbTYpbl JMYHOCTH, €€
(YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUs TPAKTHUECKHUX 33124
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINe MOHATHS (XMMHYECKUH BJIEMEHT, aroM, JJIEKTPOHHAA
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIbHOCTh, XUMUYECKAS
CBA3b, CTPYKTypHasi (opmyna (pa3BEépHYyTas U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJISApHBIM O0O0BEM, yYIIEpOAHBIA CKeneT, (YyHKIMOHAJIbHAs Tpymma,
paauKai, U30Mepus, U30Mepbl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIIE€BOAOPO/IBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIUE COCAUHEHUS, MOHOMEp, IOJMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHUS
opranuyeckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IMOHUMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKHUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJNYyYEHUU MU
0€30MacCHOM HCIIOJb30BAHUM BAXKHEUIIUX OPTraHWYECKUX BEIHIECTB B OBITY U
MPAKTUYECKON JEeSATENbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHUYECKUX COCANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJNH30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
GopMyn OpraHMYEeCKMX BEUIECTB W ypPaBHEHUH XUMHYECKUX pPEAKIUH,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKHMX BELIECTB ISl MIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMJICKHOCTh H3YYECHHBIX
OpraHMYEeCKMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOJOpPOAbl, KHUCJIOPOA U a30TCOAEpPIKaIUe
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucrematnueckord HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAJIBHBIC
Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIECH, AalleTUJIEH,
ATUJICHTJIUKOIb, TIUIEpUH, (EeHod, GopManbAerull, aleTalbJerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCTIOTa, OJIEMHOBAs! KMCIIOTa, CTEApUHOBAsI KUCIIOTA, TIIH0K034,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYECKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);



cOPMHPOBAHHOCTh YMEHHUSI TPUMEHSTh TMOJIOKEHUS TEOPUH CTPOEHUS
oprannueckux Bemiects A. M. ByTtiepoBa s 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHM  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
du3nUecKue W XWMHUYECKHE CBOMCTBA THUITMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJIEH, MPOIMWIEH, AalleTHJICH,
Oyranuen-1,3, metunoyranuen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
TJIMIEPUH, (EHOJ, aleTalbJCTu]l, MypaBbUHAasi U YKCyCHas KHUCJOTHI, TJIFOKO3a,
KpaxmMaJl, [IeJUTI0J103a, AMUHOYKCYCHAs KUCJI0TAa), UTFOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEX]y HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIJIEBOJIOPOHOTO
Coipbs (He(pTh, MPUPOJAHBIM Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
IPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOJIYKTA
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WU MPOIYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHHH BIAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUSI, UCTIOJb3yEMbIX B XUMHUH MPU U3YUCHUU BEIIESCTB U
XUMUYECKUX SBJICHUM (HaOJIIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOI0/IaTh MPaBUJIA MOJIb30BaAHUS XUMUYECKOM
oCyJ0M M JlabopaTOpHBIM O0OpYyJOBaHUEM, a TakXKe IMpaBuia OOpalleHus c
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIHSIMH TIO0 BBINOJTHEHHUIO JaOOpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJIHATH XUMHUYECKUM
AKCIIEPUMEHT (TIpeBpalleHUs] OpraHUYECKUX BEIECTB MPU HArpeBaHUU, MTOJTYyUYECHHE
ATUJIEHAa W U3YYEHHUE €ro CBOWCTB, KAY€CTBEHHbIC PEAKIUHU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBUM C TIpaBWJIaMM TEXHUKH O€30MacCHOCTU TMpuU OOpalieHuu ¢
BEILIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHHMEM, TWPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3alliCh ypaBHEHUM COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHYECKYIO
uH(pOpPMaLIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEACTBAa MacCOBOM
uHopmanu, laTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOONIOAaTh  MpaBWJIa  JKOJIOTHYECKH
IIEJIECO00PA3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITCIBHOCTH B IIEISIX
COXPaHEHHSI CBOErO 3JI0POBbSI U OKPYXKAIOIIEH MPHUPOJHOU CPEAbI, OCO3HABATH
ONACHOCTh BO3JCHCTBUSA HA KUBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMmbIca Tokazarens I[1/IK, moscHsaTe Ha mpumepax CIocoObl
YMEHBIICHUS W MPEAOTBPALICHUS KX BPEIHOTO BO3JACHCTBUS Ha OPraHU3M
YEJI0BEKa;

JJIs. O0Y4YaroUIMXCsl C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSATHh 3HAHHWS OO0 OCHOBHBIX JIOCTYITHBIX METOJaX ITIO3HAHMS BEIIECTB H
XUMHUYECKUX SIBJICHU;

JUIL  CJIETNBbIX W CIAOOBHIAIIMX OOYYaroOIIUXCS: yMEHHE HCIO0JIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOImass W HeopraHuyeckas
XUMHUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOH COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, POJIM XUMHM B IIO3HAHUU SBJICHUU
npuposbl, B  (OPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYECKUX 3aad
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHWK, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATUSA (XMMHUYCCKUH JJIEMEHT, aToMm, HM30Tom, s-, P-, -
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJia, MOJIb, MOJISIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCIICHHSI, XUMHUYECKAsI CBS3b
(KoBajieHTHas, HOHHAs, METAJIJINYECKasi, BOJOPOIHAS), KPUCTANINUECKAs PEIIETKa,
TUNBl  XUMHUYECKHUX  pPEaKIU, PACTBOP, JJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJUTUYECKON JUCCONUAM, nepuoanueckui 3akoH [l. M. Menpgeneesa,
3aKOH COXPaHECHHUS MAcCChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BIK XHUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUSI O CBOWCTBAX,
COCTaBe, MOJYYCHUH U O€30MacCHOM UCITOJIB30BAHUN BAKHEHIIINX HEOPTAaHMIECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JESITEIILHOCTH YEIIOBEKA,



c(OpPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEpPHbIC NMPU3HAKU TOHSATHUH,
YCTaHABIMBATh MX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS NPH
ONKMCAaHUHU HEOPTAHUYECKUX BEIIECTB M UX MPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHMI HCIOIB30BaTh XUMHUYECKYIO CHMBOJIMKY MJIS
coctaBiieHUs: (GOpMyNl  BEIIECTB U  ypPaBHEHUH  XUMHUYECKHUX  PEAKIIHH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIHIeCTB (yrapHbld ra3, YrieKUCIbIM ra3, aMMHak, TaméHas
M3BECTh, HETAIEHASl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBsI3M (KOBaJICHTHAasl, MOHHAs, METAJJINYECKAasl, BOJOPO/IHAsI) B COCAMHEHUSX, TUII
KPUCTAJUINYECKON PEIMIETKM KOHKPETHOIO BEUIECTBA (aTOMHAsl, MOJIEKYJIApHasd,
MOHHAas, METAJUIMUECKasi), XapaKTep Cpelbl B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX
COCIMHECHUIM;

c(OpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEUIECTB IO KX COCTaBY K OIpPENEIEHHOMY KJacCy/TpyIine
COEIMHEHUH (TPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbl, OKCHU/bl, OCHOBAHMUA,
KHCJIOThI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CMBICI MEPUOJUYECKOro 3akoHa J1.
N. MeHnneneeBa v IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 0ObSICHUTEIIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapakTepu30BaTh AJIEKTPOHHOE CTPOECHHE
aTOMOB XMMHYECKHX 23JIeMEeHTOB |—4 mnepuonoB Ilepuoandyeckoil CUCTEMBI
xuMuueckux snemeHToB JI. M. MenneneeBa, HCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKne YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB M UX COEIWHEHHUU
110 repuojaam u rpymnnaM llepuoguueckon cucremMbl XUuMHUECKHUX dseMeHTOB [[. 1.
Menpeneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapaKTepus3oBaTh (OMHMCHIBATH)  OOULIUE
XUMUYECKME CBOMCTBA HEOPraHMYECKHX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3U MEXKIYy HEOPTraHWYECKUMHU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

c(OpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKUUU IO
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEHIECTB, TEILIOBOMY
addekTy peakiru, U3MEHEHHUIO CTENCHEW OKHUCJICHHUS JIEMEHTOB, 0OpaTHMOCTU
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTABISATh YPAaBHEHUS DPEAKIUl pa3irMuHbIX
TUIIOB, TIOJIHBIE U COKPAUIEHHBIEC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IPH KOTOPBIX 3TH PEAKLIIMH UAYT OO KOHLA;



chOpPMHPOBAHHOCTh YMEHUM TMPOBOJUTH PEAKIMH, MOATBEPKIAAOLIUE
KAUECTBEHHBI COCTaB pPAa3JMYHBIX HEOPraHWYECKHUX BEIIECTB, pPAaclO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTaHUYECKHX
BEIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpbiBaTh CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIHMI MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKiuu OT Pa3INuHBIX (HaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JeXallke B OCHOBE IPOMBIIUICHHOTO IOJYYEHUsI CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MNPEACTABICHUN 00 OOIIMX HAyYHBIX NPUHLIUIAX U
AKOJIOTMYECKUX MPOOJIEMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCICHHS C HCIOJb30BaHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUH ra3oB
OpU XUMHUYECKHX PEaKIUsAX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOUIMX B peakUUU
BEILIECTB, TEIUIOBOTO 3 (eKTa peakunuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChI
BELIECTB, IPEBPAILECHUS U COXPAHEHUSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHUH COOIIOAATH MPpaBUJia MOJIb30BAHUS XUMUUYECKON
NOCYJI0OM U JTabopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe TMpaBHiIa OOpalleHus C
BEIIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBITOJHEHUIO JaOOpaTOPHbBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATH XHUMHYECKUUN
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAA BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
ONpENEIEHUE Cpelbl PacTBOPOB BELIECTB C IOMOINBK  YHUBEPCAIBHOIO
WHIUKATOPa, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOWU pPEaKIIuH,
peaklMy HOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIUU Ha cyib(par-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad 0
TeMaM «Metaey U «Hemeramib») B COOTBETCTBHHM C TPaBUJIAMH TEXHUKH
0€30MacHOCTH TPU OOpAIIeHUH C BEUIECTBAMHU U JTA0OPaTOPHBIM 000PYIOBaHUEM,
NPEACTaBIIATh PE3yJbTaThl XHWMHUYECKOIO OHKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOUIMX peakuuii u (OpMYIUpOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJNYy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
KOMMYHUKaIuu, IHTepHET U ApyTrux);



cOPMUPOBAHHOCTh ~ yMEHHMH  COONIOAATh  TpaBWia  IKOJIOTHYECKH
1[eJIeCO00pa3HOTO TOBENICHHUSI B OBITY W TPYJOBOM JEATEIBHOCTA B IEJISIX
COXPAHEHHUsI CBOETO 3[0POBBS U OKPYXKAIOIIEH MPHUPOIHON Cpeabl, 0CO3HABATH
OTIACHOCTH BO3JICHCTBUS HA )KUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens IIJIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHHS U
NPEIOTBPAICHHS UX BPETHOTO BO3ICHCTBUS HA OPTaHNU3M UYEIIOBEKa,

JUIsT 0OYyJaronuXxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSI: YMEHHUE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUS BEIICCTB W
XUMUYECKUX SIBJICHUI;

JUIS CJENbIX M CIa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiinsa ais 3anucu XUMHUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounvecTBo yacoB
Ne HaunmMeHoBaHMe pa3esoB U TeM DiieKTpoHHbIe (HudpoBbIe)
Koutpoabubie | IlpakTunyeckue
n/n NMPOrpamMmMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTsbI padoThbI
Pa3nen 1. Teoperudeckne 0CHOBBI OPraHNYeCKOl XUMHH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTp o)leHI/m op TaHUYECKHUX COC I/IHeHI/H?II) A.M 3 BuGmoreial lOK https://m.edsoo.ru
' p p g T bubmuorexaPDIII https://resh.edu.ru
byrneposa
Utoro no pazneny 3
Paznen 2. YrieBoaopoasl
bu6mmoreka ITOK https://m.edsoo.ru
21 TpenenbHbIe yriieBoA0pO/b — aJIKaHbI 2 bubnunorexa PO https://resh.edu.ru
HenpeﬂeHBHBIe yrﬂeBOHOPOI[H: AJIKEHBI, bubnmnoreka HOK h'['[pS//mEdSOOI'U
2.2 ANKAIMEHbI, ATKMHbI 6 1 bubaunoreka POIII https://resh.edu.ru
23 ADOMATHIECKIE VITEBOLODOLEL 2 bubauroreka [{OK https://m.edsoo.ru
' p yr AOPO bubnmorexa POII https://resh.edu.ru
[IpupoIHBIE NCTOYHMKH YTIIEBOJOPOAOB U bubnuoreka LIOK https://m.edsoo.ru
24 3 1
uX nepepadboTka Bu6anorexa POIII https://resh.edu.ru
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:xame opranndeckue coeTHHEHUsI
bubnmnoreka LIOK https://m.edsoo.ru
1 )
3 CrmpTht. Dexon 3 bubmuorexa POIII https://resh.edu.ru
39 Anspaeruabl. KapOoHOBBIE KHCITOTHI. 7 1 bubmotreka LIOK https://m.edsoo.ru

Crnoxubie 3¢upsbl

bubmuorexa POIII https://resh.edu.ru




bu6mmoreka ITOK https://m.edsoo.ru

33 Y TIeBO/IE! 3 bubmuroreka POIII https://resh.edu.ru
Wroro mo pazneny 13
Pa3nen 4. A3oTcoaep:kaiiue opraHnyecKue coeIMHeHnsl
bub6mmoreka ITOK https://m.edsoo.ru
4.1 AMHHBL AMUHOKHCIOTSL. bemicu 3 bubnuorexa PO https://resh.edu.ru
Wroro mo pazneny 3
Pa3nen 5. BoicokomMoJieKy/IsipHbIe COeUHEHH S
bubmmoreka ITOK https://m.edsoo.ru
51 Inactmacceet. Kayuyiu. Bonoxia 2 bubnuroreka POIII https://resh.edu.ru
Hroro no pazneny 2
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11 KJIACC

KoaunuecTBO 4acos

Ne dyieKTPOHHBbIE (HU(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NPOTrPaMMbI Koutponbubie | IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3jnen 1. TeopeTnueckue 0OCHOBBI XHMHH
Crpoenue aromoB. [leproanuecknii 3aKoH U
11 I 3 bubmmorexal [OK https://m.edsoo.ru
. epUOINYECKasi CHCTEMa XMMHUYECKUX 31eMeHTOB /1. Bu6morexaPLII https://resh.edu.ru
H. Meunneneena
bubmmorexal [OK https://m.edsoo.ru
1.2 Crpoenue BeniectBa. MHOrooOpas3ue BeIecTB 4 BuGmorexaP1LII https:/iresh.edu.ru
bubmmorexal [OK https://m.edsoo.ru
13 KHMUUECKHE peaKiin 6 1 1 bubmmorexaPDIII https://resh.edu.ru
Wroro mo pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
bubmmorexal [OK https://m.edsoo.ru
21 Merazbt 6 1 bubaurorexaPDIII https://resh.edu.ru
bubaurorexal [OK https://m.edsoo.ru
22 Hemeraner 9 1 1 bubmmorexaP3III https://resh.edu.ru
53 CBsi3h HEODFAHNYECKIX H ODIAHIIECKIX B . 2 bubmmorexal [OK https://m.edsoo.ru
' 3b HEOp ec P ec etrec bubarorexaPDIII https://resh.edu.ru
Hroro no pazpeny 17
Paznen 3. XuMus u ;KM3Hb
bubmmnorexal [OK https://m.edsoo.ru
31 KHMUSL U KH3HE 4 bubmuorexaPDII https://resh.edu.ru
Hroro no pazaeny 4
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