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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MmO XUMUM Ha YpPOBHE CpEOHEro oOIero oopa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeaepaqbHOM  rOCYJApCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepanny, peANU3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MNPOrpamMMbl, U
OCHOBHBIX TONIOkeHUN «CTpateruu pa3BuTHs BocnuTaHusi B Poccuiickoi
Oenepanuu Ha niepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/M0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oOmielt crpareruy 00y4deHus, BOCIUTAHUS M Pa3BUTHUS O0YUYaAIOIIUXCS CPEICTBAMU
yueOHoro npeamera «XuMusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3anM0O0OYCIOBIEHHOCTH IEJEH,
CollepKaHMsl, pPe3yJNbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIIIyCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XKHUT 3aBEpLIAIOLIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro O00pa3oBaHUs. OTU ILEHHOCTU KAaCaroTCs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelloBeKa, a TakKe DJKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBIO M TOpuUpogHOM cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
00yyYaromuxcsi Ha YPOBHE CPEIHET0 OO0IIEero oOpa3oBaHUsl CPeACTBaAMU Y4eOHOTO
npenMera «XuUMUS», COJAEpKAHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO XUMHUU € Y4E€TOM cChneuuPuKkd HaykKu XUMHUH, €€ 3HA4YCeHHs B
NO3HAHUM TIPUPOABI U B MaTEpUaIbHOM KHU3HU OOIIECTBA, a TakXke C Y4ETOM
o0UmMX wened M MPUHLMUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMUSl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK HUIpaeT ocoOylo poJib B
COBPEMEHHOW IHUBWIM3AIIMHU, B CO3JaHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME€ LEIOCTHOIO MPEACTABICHUS 00 OKPYKaIOIIeM MHUpE KaK O €IMHCTBE
OpUPOJBl M YeNoBeKa, KOTopoe (OpMUPYETCSs B XMMHHM Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYKAKOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aMMOJIEHUCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTajia
HEOThEMJIEMOI YacThI0 MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKH3HU KaXJIoro ujeHa oOmiecTtBa. CoBpeMeHHas XUMHUS KaK Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOHYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CBHIPHEBOIA,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
U3Y4YEeHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLMYMa, MPOJOJDKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KYpChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHME JAHHOW CHCTEMbl 3HAHUM MpPU HU3yYECHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4veckass XuMus» copmupoBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia ©u 00yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW  HA  ONpPEACIIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOCHMSI OPraHMYEeCKUX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OHOJOrMYECKU
aKTUBHBIX COeAMHEHWH. B Kypce opraHmueckoil XUMUU TMONYYalOT pPa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Ton HOBBIM yriaoMm 3peHHss B TMpeamere «XuMmus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCd HW3YYEHHBIH Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs
TEOpeTUYeCKU MmaTepuan U (HaKTOJOTHYECKHE CBEICHUS O BEIIeCTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEAOCTABISIETCS] BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



rIyOoXe TIOHATh HCTOPUYECKOE W3MEHEHUE (YHKIMH JTOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O Ba)KHEHINMX BEIIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBax W NMPUMEHCHHUH, a TAKXKE O XUMHUUYECKUX PEAKIHIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEeMEHTaMH  COJIEP>KaHUs, WMEIOIIMMH KYyJIbTYPOJOTHYECKUN W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHUU C
IPYTUMHU HayKaMH, PAcKphIBAIOT €€ POjb B TO3HABATEIBHOM M MPAKTUYECKON
JEATENBbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaXXEHHUS K IPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OPHUEHTHPOBATHCSA B OOMIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npo0OyieMax, CBS3aHHBIX C XUMHUEH, KPUTUYCCKH OCMBICIMBATh HWH(POPMAIUIO M
OpUMEHSATh €€ I TONMOJHEHUs 3HAHWM, pEIIeHUs HHTEIUIEKTYalbHbIX M|
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npenMmera  «XWUMHUS»  JTaHHOTO  YPOBHS ~ HM3YYECHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHUE y OOYUYAIOMIHUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAHHUS
dunocopckux uaeH, TakuX KaK: MaTEepHAIbHOE €IUHCTBO HEOPTraHUYECKOro H
OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTpOEHHEM, TI03HABAEMOCTh TPHUPOJHBIX SBICHUUW MYTEM OJKCIIEPUMEHTA U
pelICHHUsI TPOTHBOPEYMN MEXKIy HOBBIMH (aKTaMH U TEOPETHUYCCKUMU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpodseM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbS, CO3JJaHUSI HOBBIX
TEXHOJOTUN U MATEPHUATIOB.

B rmnmane pemeHus 3aa4  BOCIIUTAHHS, Pa3BUTHUS U COIMATH3AIUH
OoOy4YaromMXcs NPUHATHIE MNPOrPAMMOM IO XHMHUU TMOJXOJbI K OIPEACIICHUIO
CollepKaHUSI H TOCTPOCHHUS TIpEeAMeTa MPEeayCMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIBHBIX y4EOHBIX JCHCTBUN, UMEIOMUX 0a30BOE 3HAYCHUE A
pPa3NUYHBIX BHJIOB JIEATENILHOCTU: pEUIEHUs MpoOsieM, MOWCKa, aHalu3a Hu
00paboTku nHbOpMaLUK, HEOOXOAUMBIX ISl TPUOOPETEHHS OIbITa MPAKTHIECKON
¥ HCCIIENOBATEIbCKOW ACSITEIBHOCTH, 3aHUMAIONIECH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B npaktuke mnpemnojaBaHus XMMHUU Kak Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU ONpEIeTICHUU
CONlep KaTeIbHON XapaKTePUCTUKH TMeJied HW3Y4YeHHS TMpeaMeTa HarpaBiICHHEM
MIEPBOCTETICHHON 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS (HOPMHPOBAHHWE OCHOB
XMMHUYECKOM HayKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JIESITENHbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIEM W3y4EeHUs
TIpeIMETa SIBJISICTCS BIIOJHE OMPaBIaHHbIM.



CornacHO NMaHHOW TOYKE 3pPEHUS TJIABHBIMU LIESIMH HW3Yy4YeHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsItOTCS:

e (QopMHpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOMU
JISKAT KIOYEBBIC TOHATHS, (PYyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHUS,

o (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHMUS
BEIIECTB M XUMUYECKUX pPEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XHUMHYECKUX SBIICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKON M TIOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOT0 JKCIIEPUMEHTa, COOJIIOJICHUEM TMPaBUII
0e30ImacHOro oOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atumMm, comepxaTenbHas XapaKTepUCTHKa Iefied U 3a7a4 W3y4eHUs
nperMeTa B MporpaMMe Mo XMMUK YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBHUU
C HOBBIMHM IPUOPUTETAMU B CHCTEME CpeaHero oomero odopazoBanusi. Ceromns B
OpErofaBaHud XUMHH B OONbIIeH CTemeHH OTAAETCA  MpeArnouTeHue
NPaKTHYECKON KOMITIOHEHTE COJep>KaHusi OOydYeHUs, OpPUEeHTHPOBAHHON Ha
MOJICOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3aliuy, BIAACIONIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOT'O TIOJYYCHHSI 3HAHUN M NMPUMCEHEHUS MX B PEabHOU >KH3HU
JUTS peIIeHuUs MPaKTUIECKUX 3a7ad.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHW TMpeaMera «XHUMHS» JOMUHUPYIOIIEe
3HaUYCHHE MPUOOPETAIOT TAKKE LIETU U 3a]a4H, KaK:

ajanrtanus 00yJaromMXxcs K YCIOBUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUpA,
dbopMUpOBaHHME  HHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue |y 00y4arolmuXcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JJIS PAa3IMYHbIX BHUOB
NESATENbHOCTU: PELIeHUs MpoOseM, MOUCKa, aHaIn3a U 00pabOTKH HMH(OpMaLuy,
HEOOXOAMMBIX JJIsi TPUOOPETEHUs OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B I[IO3HAHWU XUMHUHU, a TaKXkKe s OUEHKH C TO3UIUI
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XHUMHUYECKHX
IPOIIECCOB HA OPTaHM3M YEJIOBEKa U MIPUPOJHYIO CPELY;



pa3BUTHUE IIO3HABATEIBHBIX HMHTEPECOB, HUHTEIJICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN 00y4YarIUXCs: CIIOCOOHOCTH CAMOCTOSITEILHO MPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUE U pa3BUTHE Y 00YYAIONTUXCSI ACCOIMATUBHOTO U JIOTHYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMXCd YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HANPABJICHHOCTH XHWMHH, €€ Ba)XXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3JI0POBBIO, a Takke NPUOOPETEHUs OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yyeObHoM mnane cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUsH)
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeIMETHON o0iacTu «EcTecTBEeHHO-HAay4YHbIE
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hezeno), B 11 kimacce — 34 yaca (1 yac B Hezielno).



COIEPKAHUE OBYUEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHnYecKOil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coequHennit A. M. bytneposa, e€ ocHoBHBIE TToN0KeHUsA. CTPyKTYpHBIE (POPMYIIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCIMHEHUSAX — OJUHAPHBIC U KPATHBIE CBSA3H.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYeCKHUX BEIIECTB M MaTepualaMH Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALUMOHHBIX OMNBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEILIECTB
P HarpeBaHuu (TUIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEUIINE MPENCTABUTEIN AalIKaHOB: (PU3WYECKHE W XHMHYECKHE CBOMCTBa
(peakuMy 3aMelleHMs] W TOPEHMS), HAXOXKIEHUE B IPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy THJIPUPOBAHMS, TANOTCHUPOBAHUS, TUAPATALMM, OKHUCICHHS U
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonydeHre CHHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psall. AUETUIIEH
— TMPOCTEUIINNA TPEICTaBUTENh AJIKUHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA (peakluu TMAPUPOBAHUS, raJOreHUPOBAHUS, THAPATALINY,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apensl. bernszon: cocraB, cTpoeHHe, (PU3MYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoeHue, (uzuueckue U  XuMuueckue  ceolucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NoayuyeHue u npumereHue. TOKCUIHOCTH



apeHoB. ['eHeTmyeckass CBSI3b MEXKIY YIJEBOAOPOAAMH, NPUHANICKAIIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KaMeHHbI
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» wu  «Yromp», MOJETHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB U
raJIOr€HOIPOU3BOAHBIX, [TPOBEICHUE NPAKTUYECKON PaOOTHI: MOJYYEHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOJYKTOB PEAKLIUN).

Kucsopoaconep:kamue opraHu4ecKue coeIMHEHUA

[IpenenbHble OQHOATOMHBIE COUPTHL. METAaHOI W H3TAHON: CTPOCHHUE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJloreHOBOJOPOAaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroatoMHble  COMPTHL.  DTWICHIJUKOIb W  [JIMIEPUH: CTPOCHHUE,
¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aUMOJACHCTBHE CO UICIIOYHBIMU
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOTroaTOMHbIE CUPTHI). JlelicTBue Ha
opraHusM yenoseka. [[pumMeHeHne riamuepuHa U STUIIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anpnerupl U Kemouwvl. DopManbaeruj,, alUeTAIbACTUI: CTPOCHHE,
dbusznueckne U XMMUYECKHE CBOMCTBA (pEaKIMHM OKWCJICHUS U BOCCTAaHOBJICHWS,
KauECTBEHHBIE PEAKIMH), I0TYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue i Kiacca KUCIOT, peakius 3TepuduKaIum), mojiyuyeHue u mpuMeHeHue.
CreapuHoBasi M OJIEMHOBAasg KHUCIOTHI KaK MPEICTABUTEIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BHICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

CnoxHble >(QUpbl Kak MPOM3BOJHBIE KapOOHOBBIX KucHOT. [‘maponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.



YrimeBoael:  cocraB, KilaccuUKanUsA  yriaeBogoB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — nmpocTeimii MOHOCaXxapu/i: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u nemntono3a kak npupojnabie nmoaumepsl. CTpoeHne Kpaxmana u
EUTI0NI03bl.  Du3uueckue W XUMHYECKHE CBOMCTBA Kpaxmania (THAPOIH3,
KauyeCTBECHHAS PEAKIIHsI C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpOBe/IeHWEe, HAOJIONCHUE W ONMHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPCHHE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIMHM OJHOATOMHBIX CHHUPTOB (OKHCICHUE ITaHOJA
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmenu(ll), B3ammomeicTBHE Kpaxmayia ¢ HOIOM),
IIPOBEICHNE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérunle 3a1aun.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIMK O W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MTPOTYKTOB PEAKIINN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTepHbIE OpraHuyeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe miuiuHa). buonoruueckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak NpUPOIHBIE BBHICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX MpEeBpalleHH:
HAOJIIOICHUE W OMKMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATYypalus OeKOB MpU
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINH, CPEIHSS MOJIEKYIIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISIPHBIX COCIMHCHHA —
TIOJTUMEPHU3AIIHS] ¥ TIOJTMKOHICHCAITHS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4qyKOB.

MexnupeaMeTHble CBA3HU.



Peanuzanus MeXNpeIMETHBIX CBSI3eH NPH M3YYCHUHM OPraHWYSCKON XUMHUHU B
10 Kkiacce OCYIIECTBIIIETCS YEpe3 HCIIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SBJISIOMUXCS CHUCTEMHBIMH I OTACIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC MTOHATHS: SIBJICHUE, HAYIHBINH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TeNO, OO0BEM, arperaTHOEe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranmsm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE MTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIe, TOILIHUBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIE CPECTBA, JIEKAPCTBCHHBIE M KOCMETHUYECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX NEPUOIO0B. IICKTPOHHAS KOH(PUTYpAIHsI aTOMOB.

[Iepnognueckuii 3akoH u Ilepuoanyeckas cucTeMa XUMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
0o0pa3yemMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U MEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbl XHMHYECKOM CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciaeHus. oHbI: KATHOHBI U QHHOHHI.



BemectBa  MONEKYyISIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10515 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenknarypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U NPEBPALICHUS SHEPTUU TP XUMHUYECKUX PEAKIIUSX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuThueckas auccounanus. CuiabHbIe U cia0bie 3JeKTpoauThel. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOIIOACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJOPOJIa B MNPUCYTCTBUM KAaTAIM3AaTOPa, ONPEAECIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHJMKATOpPA, pEaKUMH MOHHOro OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXHUMHUYECKUE PACUETHI, PACUYETHI C HCIOJIB30BAHUEM IIOHATHS «MAcCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3NuecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCIIOpOJIa, cephl, pocdopa u yrieposaa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETA/IOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [Tonoxenue MeraiuioB B llepuoguueckoil cucteMe XUMHUYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OOmme ¢gusznyeckue cBorcTBa MeTauioB. CriiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA Ba)XKHEHUIIUX METAJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTalibl M CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAJBHBIX 3a/Ja4, HAOJIIOJEHHEe M ONUCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérel maccel BelecTBa WM 00ObEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUM IKOJIOTHYECKOM, PHEPreTUYeCKON U MHUILEBOM
0e30MacHOCTH, Pa3BUTUM MeAWIMHBL. [loHSTHE O HayyHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJIEHHOTO
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHUIIHUE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsT U 30POBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuia OE30MacCHOTO WCITOJIB30BAHUS MPENapaToB OBITOBON XHUMHUHU
B MOBCEHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzammsi  MeXnpeaMeTHBIX  CBs3ed TpU  U3ydyeHUHM  oOmed u
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyILIECTBISETCS YE€pe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUYHBIX TOHSITUM, TaK U TIOHSATUM, SBIISIIOUIUXCS
CHUCTEMHBIMMU JJIS1 OTACNIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
AKCIIEPUMEHT, MOJIEIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.



dwusuka: MaTepusi, YHEPTHsl, Macca, aTOM, JJIEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaAHMOaKTUBHOCTH, MOJIEKYJa, SJHEPTeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHHE BEILECTBA, (PU3MUECKHUE BEMYMHBI U €IUHUIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorusa: knerka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAJLTYpPIHs, MPOU3BOACTBO
CTPOMUTENBHBIX MAaTEpUANIOB, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, MHUIIEBas
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBIIUICHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI' PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMETHbIM). HaydHO-MeToauuecKkol OCHOBOM st
pa3paboOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1€ATETbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-IESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEIEIICHHIO;

HaJIU4YUEe MOTUBAIIMU K O0yUEHHUIO;

1[eJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKJICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaromuxcsi PyKOBOJICTBOBATHCS B CBOEHU
JESATETbHOCTU IIEHHOCTHO-CMBICIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CHUCTEeME XUMHYECKOTr0 00pa30BaHMUS;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTh
1EIU U CTPOUTDH )KU3HECHHBIEC TLJIAHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS TpeaMeTa «XHUMHS» JTOCTUTalOTCS B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TMOBEACHUS,  CIIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaAXKalT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M TMPAKTUYECKOW JIEeSTEIbHOCTH
0o0y4Jaromuxcs Mo peaju3aiyy MPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxIaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTUBE;



TOTOBHOCTU K COBMECTHOW TBOPYECKOW [IEATEILHOCTA TPU CO3JTaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI JIPYTUX MMPU aHATM3E PA3INIHBIX BUJOB YU4EOHOU JIEATECILHOCTH,

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

IIEHHOCTHOT'O OTHONICHHSI K WCTOPUYECKOMY ¥ HAyYHOMY HACJEIUI0
OTE€UYCCTBEHHOM XUMUM;

YB@XEHUSI K TIPOLIECCY TBOpPUECTBA B 00JIACTHM TEOPUH M IMPAKTUYECKOTO
NPUMEHEHUS! XUMUM, OCO3HAHUS TOTO, YTO JIOCTHIKCHHS HAYKH €CTh pPE3yJbTaT
JUTMTENTFHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOWCKOB,
TIOCTOSTHHOT'O TPY/la YU4EHBIX U MMPAKTHKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOUX TOBApHIIEH C
MO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUM 3THX
MIOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 310poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOroieHUsT TMpaBwil 0e30MacHOro OOpallleHHs C BeleCTBaMU B  OBITY,
MOBCETHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HMHIWBHIYAIPHOTO W  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUsI);

5) Tpy10BOIr0 BOCIUTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICOBATEIBCKON
NESTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JPYruxX BHUAAX
NeSITeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PCIICHUHU TMPAKTUYCCKUX 3a]1a4d
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IIKOJbI);



UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUs TJ00ATbHOI'O XapaKTepa SKOJIOIMYeCKHX MpoOeM, BIUSHUSA
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOAHON U COLIMAIIBHON CPEIbl;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3MPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIaTh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHKATUBHOMW M COLMATIbHOU
PAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs chneuu(puK XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALUMHA: B €€ T'yMaHUCTHUYECKON HAINpPaBICHHOCTH W BaXXHOM PO B
CO37IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUHU TI100aJbHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, DHEPTETUUECKOM, MUILEBON H
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECTICUCHUH YCIOBUUI
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOJIb30BaTh



NOJTy4yaeMble 3HAHUS U1l aHAIM3a U OOBSICHEHMsI SIBJICHUM OKPYKaIOIIEero MUpa u
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUs JiefaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENbHO MCIOJb30BaTh XHMHUYECKUE 3HAHMS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

VMHTEpEca K MO3HAHUIO U UCCIIEI0BATEIBCKON AEATENbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oOoOpa30BaHMUIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEepeca K 0OCOOEHHOCTAM TpyJa B pazlUYHbIX cepax mpodeccrHoHaIbLHON
NEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS y4eOHOro mpenmera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIA (dopmupoBaHus MUPOBO33PEHUS o0yyaroumxcs
MEXIUCIUILUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYYHbIE MOHITHS, OTpPaKarolI1e
HEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEUU(PUKY METOJ0B MO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBJICHUE,
npolecc, cucTeMa, HaydHblid (akT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEN0BAHNE, HAOIIOAEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIe Y4eOHbIEe NEHCTBUS (MO3HABaTENIbHbIE, KOMMYHHUKATUBHEIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue G YHKITMOHATBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAJIbHbIC yueOHBIC
JEUCTBUSI B MIO3HABATEILHOU M COIMATIBHOM MIPaKTHKE.

MeranpenMeTHbie pe3yiabTaThl OTPAXaKOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbLHBIMH
JeCTBUSIMM :

1) 6a30Bble JJOruYecKue aeMcTBusi:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh IEeNM JEITEILHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TTOCTABJICHHBIMHU IIEIISIMU;

WCIIOJIb30BaTh MPU OCBOCHUHW 3HAHUU MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEpHbIE MPU3HAKU MOHATHM M YCTaHABIMBAaTh MX B3aWMMOCBSI3b,



UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHUS JIJII OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUS W KPUTEPUM JJIs KiIacCU(PUKALMU BEMIECTB U
XUMHYECKUX PEAKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHIAYKTUBHbBIE, JENYKTHUBHbBIC, IIO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUSI B paccMaTPUBAEMbIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, MPEOOPA30BEIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakIuyu — MpU PEIICHUH Y4eOHBIX TMO3HABATENbHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSATh Ha3BaHHbBIE MOJICIIbHBIC TPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIHUpOBaTh IENIN U 33/1a4U UCCIIEIOBAHUS, UCIIONIB30BATh TOCTABICHHbIE
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCH B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJII (DPOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMbBIX CYK/ICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEJCHUS
YUYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIIOATh 32 XOJI0M
mporiecca, CaMOCTOSITEJILHO IPOTHO3HUPOBATh €ro pe3ynbTaT, (popMynupoBaTh
000011IeHNS 1 BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOperarh OMNBIT YYEHHYECKOM HCCIEAOBATEILCKOM U MPOEKTHOU
NEeSATeTbHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IuYHbIX
METO0B MTO3HAHMUSI.

3) pabora ¢ nundpopmanmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHGoOpManuu (HAydHO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJIEpkaHHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
npeACTaBIeHNUS, KPUTUYECKHU OIICHUBATH ed JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITHh Pa3JIMYHbIC METOABI MPU TIOUCKE H
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(poOpMaleil: NpUMEHATh MeXINpeaMeTHble ((usmyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa30OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOM TEMbI B XOJ€ UajIora u/uin
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIIAaTh C TMPE3CHTAIMEH pe3ylbTaTOB IM03HABATENLHON MIEATEbHOCTH,
MIOJTYYEHHBIX CAMOCTOSTEIHHO WM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMIOJTHEHUU
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYKJIeHUSI 1 00OMEHA MHCHHSIMU.

OgyajieHre YHUBEPCAJIbHBIMH PEryJasTUBHBIMHU JeHCTBUSMMU:

CaMOCTOSITETILHO TUTAHUPOBATh M OCYIIECTBIISATH CBOKO ITO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpEIaraeéMblii  aJTOPUTM JCUCTBUN TpHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dexTuBHBIN croco0 HMX peneHuss ¢ Y4ETOM TOJNyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
Y CaMOOIICHKH.

NPEJAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHHA O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TIO3HAHUU SIBJICHUU



npupoabl, B  (POPMUPOBAHWM MBIIUICHUS U KYJbTYPhl  JIUMYHOCTH, €€
(GyHKIIMOHAIBHON IPAaMOTHOCTH, HEOOXOIUMOM 1JIs1 pEIICHHs TPAKTUUYECKUX 3a1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIIfe TMOHATHS (XUMHYECKUWA DJIIEMEHT, aTOM, OJJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, SJIEKTPOOTPULIATEIBHOCTh, XUMUYECKAast
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YriaepoJaHbI ckener, (yHKIMOHAJIbHAsA Tpymna,
paauKan, U30Mepus, U30MEPBI, TOMOJIOTMYECKHUI Psl, TOMOJIOIH, YIJIEBOJOPOIBL,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BaKHEWIINX OPTraHUYECKHX BEIIECTB B OBITY U
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPraHUYECKUX COETUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
dbopMyn OpraHMYecCKMX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
W3rOTaBIIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WLIIOCTpPALUUU HX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBY U CTPOCHUID K OINPEIEIEHHOMY
KJIacCy/Tpynne COoeAuHEHU (yriaeBOAOPONbI, KHUCIOPOJ U a30TCOAEpIKaIIne
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHbIE COEAUMHEHMs), JaBaThb MM Ha3BaHUA 10
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
ATWICHIJIUKONb, TIUIEpUH, (eHon, (Gopmaibaerus, ameraiblerus, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO32a, Kpaxmal, HeI0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(hOPMHUPOBAaHHOCTh YMCHHSI TMPUMEHSATH IIOJIOKCHHUSI TEOPUHU CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa myis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MACChI BEIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
duznueckre W XUMUYECKHE CBOMCTBA THUITMYHBIX TNPEICTABUTENCH pPa3TMYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHO], STHJICHIJIUKOJb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTHI, TJIFOKO03a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (HepTh, NPUPOAHBIM Ta3, Yroiab), CIOCOOBI WX MEpepadOTKU U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJWYECTBA HMCXOIHOTO BEIIECTBA WM IMPOIYKTA
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/Iax HAYYHOTO TO3HAHUS, UCIOIb3YEMbIX B XUMUHU TIPH W3YYEHUU BEIIECTB U
XUMHUYECKUX SABJICHUN (HaOto/IeHne, U3MEpPEeHNE, IKCIIEPUMEHT, MOJICJIUPOBAHUE),
UCTIOJIb30BaTh CHUCTEMHBIC XUMUYECKUE 3HAHUS JJIs TPUHATUS PEIICHUA B
KOHKPETHBIX KWU3HCHHBIX CHUTYallMsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMHUYECKOM
oCyZ0M W JabopaTOPHBIM OOOpYJIOBaHWEM, a TakKKe MpaBWiIa OOpalleHUus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI IUIAHUPOBAaTh W BBHIMIOJHATh XHWMHUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
STWJIICHA W W3YYCHHE €ro CBOMCTB, KA4YeCTBCHHBIC PEAKIUHA OPTAaHUYECKHX
BEIIECTB, JCHaTypalus O€IKOB NMpPU HArpeBaHUU, IIBETHBIE peaklUu OEIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHUKHA OE30MacCHOCTH TMpU OOpalieHuH C
BEIIECTBAMH W J1A0OPaTOPHBIM OOOPYIOBAaHHWEM, TPEACTABIATh PE3yJIbTATHI
XUMHYECKOTO JKCTIIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, IHTepHET U Apyrux);



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpaHEHUs] CBOETro 3J0pPOBbSi M OKPYXKAIOIIECH MPUPOTHON Cpelbl, OCO3HABATH
OIACHOCTh BO3JICHCTBHSI HA XWBBIE OPTaHU3MBI OMPENENEHHBIX OPTaHUYECKHX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIEHUSI M TMPEJOTBPAICHUS WX BPEAHOIO BO3JCUCTBUS HAa OPraHU3M
YeII0BEKa;

JUIs 00YYaIOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMCHATh 3HAHHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHHUS BEIIECTB M
XUMHYECKUX SIBJICHUH;

JUISL  CHETNBIX W CIA0OBUIANIMX OOYYaIONUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAaKTUIECKUX 3a/1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBIN O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJIECHUS, XUMUYECKas CBA3b
(KOBaJICHTHAsl, MOHHAsI, METAJUIMYECKAsi, BOJIOPOAHAS), KPUCTAIINUECKAs PEIIETKaA,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JTUCCOLUMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUSA W MPEBPAIlCHUS SHEPTUU
OpyU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUN SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHMUYECKHX SIBJICHHH, (PaKTOJOTHUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MaCHOM HMCTOIb30BAHUH BaKHEUIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTHUUECKOMN JEATEILHOCTH YEIOBEKA;



c(hOpMUPOBAaHHOCTh YMEHHWH BBIABIISITh XapaKTEpHbIE TPU3HAKU TOHSATHIMA,
YCTaHABJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OMMCAHNUU HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJIS
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BelecTB (yrapHblil Tra3, YIIEKHUCIbIA ra3, aMMUakK, raméHas
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpEAENsATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTABa, BUJ XUMHYECKOMU
CBA3M (KOBaJE€HTHAsl, MOHHAs, METAJUINYECKAsl, BOJOPOJHAs) B COCIUHEHUAX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENEIEHHOMY Kiaccy/rpymnmne
COEIMHEHUI (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbI, OKCHJIbl, OCHOBaHUS,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenpaeneeBa u 1€MOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOLIYIO, O0BICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHH XapakTepu3OBaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKMX JJIeMeHTOB |—4 mepuonoB Ilepuonuueckon CHCTEMBI
XuMHYecKux d3jemMeHToB JI. M. MeHnaeneeBa, MCHOAb3ysS MOHATHA «S-, P-, O-
AIEKTPOHHBIE opouTaN, «QHEPreTUYECKue YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Mengeneena;

chOpMUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XUMHYECKHUE DPEAKIUU I10
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS SJIEMEHTOB, 0OpPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEaKIUN pPa3THUHbIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOT'O OOMEHA, yUUTHIBAs
YCIJIOBHS, ITPH KOTOPBIX 3TH PEAKLIUH UAYT 1O KOHUA;



chOpMUPOBAHHOCThL YMEHHH TPOBOJAUTH PpEaKIUU, IOJATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pPa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIrO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHYECKHE IMPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUH TPOBOJIUTH BBIYUCICHHSI C HCIOJIH30BAaHUEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIHIX, MACChl BEIleCTBa WU 00bEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIIECTB, TEIUIOBOrO A(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MacCChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
NoCyZ0M W JabopaTOPHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBWia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBIMIOJTHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHUKATOpa, BIMSHUE Pa3IMYHBIX (PaKTOPOB Ha CKOPOCTh XUMHYECKOW pEaKInu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PEaklMH Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPpU OOpaIlleHUH ¢ BEIIECTBAMH U Ja0OpaTOPHBIM 000PY/I0BAHHUEM,
NPEJICTaBIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YpaBHEHHUM COOTBETCTBYIONIUMX peaKUUid U (HOPMYIHPOBATH BHIBOABI Ha OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHUMHYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMHUpPOBAaHHOCTh ~ YMEHUM  cOOJO/aTh  MpaBWia  SKOJOTHYECKHU
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXPAHEHHsI CBOETO 3JI0POBbSI U OKPYXKAIOWIEH MPUPOAHOW CpPEAbl, OCO3HABATh
OMACHOCTh BO3/ICHCTBHS HA KUBBIE OPTaHU3MBI ONPEACIEHHBIX BEMIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
IIPEAOTBPALLIECHUS UX BPEAHOIO BO3/ICUCTBUS HA OPTaHNU3M UYEJIOBEKA,

JUTsT OOYYarOIINXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHYECKUX SIBIICHUN;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3amucn XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypenI
Pasnea 1. Teopernueckne 0OCHOBbI OPraHNYeCKOH XHMHUH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJUEHbI, ATIKMHbI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
24 [IpupoaHble HCTOYHUKH YTIIEBOAOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Cruptsl. Denou 3
3.9 Anpnerunsl. KapOOHOBBIE KUCIIOTEHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBoasl 3 2




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

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




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB 1 TeM (uudposbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproauueckas cucteMa XMMHUYECKUX 3
aneMeHToB [l. 1. Menneneera
12 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINU 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MeTamsl 6
2.2 Hewmeranns 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XuUMHS ¥ )KU3HB 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoxa Bcero Konrponbnbie | IMpakririeckie f3yqe}mﬂ :)Iﬁ[c)l;l;onaTeanme
padoThbI padoTsbI pecypenI
1 IIpenmeT OpraHu4ecKoi XuMuH, eé 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHenuit A. M. Bytneposa, eé 1
OCHOBHBIE TOJIOKEHUS
[Ipencrasienue o K1accuPUKAITUN
3 opraHnueckux BemiectB. HomeHnknartypa 1
(cuctemaTuveckas) ¥ TPUBHATbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHYECKHH Psifl
5 Mertan u 3TaH — npocTeume 1
IPEJICTaBUTENH aJIKAaHOB
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOWCTBA 1
7 OTUJIEH U IPOMUJIEH — MPOCTEUIINE 1
MPEICTAaBUTENH aJIKEHOB
8 [Tpaktueckas padora Ne 1. «Iloxyuenue 1 1
ATUJICHA U U3yYEHUE €ro CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTmioytaauen-1,3. [lomydenue 1

CHHTETUYECKOI0 KaydyyKa U pEe3UHBI




AJIKMHEL: cOCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN pAll. ALIETHIEH —
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH3011 U TOIyo. TOKCHUYHOCTh
apeHoB

13 ['eneTnueckas cBs3b YIiIeBOJOPOIOB,
NPUHAAISKAIIMX K pa3IMYHbIM KJ1accam
[TpupoiHbIe HCTOUYHUKH YTIEBOIOPOAOB:

14 IPUPOJIHBIN ra3 U NOMYTHHIE HEPTSIHBIE
ras3pl, He()Tb ¥ MPOJYKTHI €€ mepepadoTKu
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOAOB:

15 MIPUPOJIHBINA Ta3 U MOMYTHBIC HEDTIHBIC
ra3el, HeQTh U MPOIYKTHI €€ TepepadoTKu

16 KonTponbhas pabota mo pazaeny
«YTIeBOIOPOIBDY

17 [IpenenbHbIE OJTHOATOMHBIEC CITUPTHI:
METAHOJI ¥ 3TaHoJ1. BomopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STHIICHTIIUKOIb 1
[JIMLEPUH

19 @DeHOoJI: CTPOCHHE MOJIEKYIIbI, (PU3nUEeCcKre
U XUMUYECKUE CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopManbaeTua u
aneTanbaerul. AeToH

21 OnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE
KHUCJIOTHI: MypaBbHHAas U YKCyCHas

22 [TpakTueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHCIIOTBI»

23

CTCapI/IHOBaH " OJICMHOBAs1 KMCJIOTHBI, KaK
nNpeaACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCJIOT

24

Mpbl1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBIE

25

CrnoxHble 3(hupbl KaK MPOU3BOIAHbIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢pUpoB

26

XKupsl: rusponus, npuMeHeHuHE,
Ourosoruveckas poJib KUpPOB

27

28

YrneBoabl: cocTaB, KiIacCUpUKaII.
BaxxHeilmme npeactaBuTeNu: TI0OK034,
bpykTo3a, caxaposa

Kpaxmai u nemirono3a Kak IpupoHbie
HOJIUMEPBI

29

KonTponbHas pabota no pazzaeny
«Kucnopoaconepxaiiue opraHuuecKue
coenmHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO01mas xapaKTepUCTHKa a30TCOAECPIKAIINX
OpraHNYeCKHUX COSTUHEHUI /
Bcepoccuiickas mpoBepouHas paboTa

31

AMWHBI: METHIIAMHAH U aHWJIHH

32

AMMHOKHCIIOTHI KaK aM(OTEpHBIE
OpraHMYeCKHe COCIMHEHUS, NX
Ouonornyeckoe 3HaueHue. [lenrumpl.
benku kak npupoiHbIe




BBICOKOMOJICKYJIAPHBIC COCANHCHUA

OCHOBHBIE TTOHSITUS XUMHUHU

33 BBICOKOMOJICKYIISIPHBIX COCTUHEHUI !
OCHOBHBIE METOJIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
IInacTmaccel, KaydyKkd, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKHUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

Ilepunonnueckuii 3akoH u [lepuonnueckas
CHUCTEMA XMMHUYECKHX d51eMeHToB /[]. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COEIUHEHMH T10
rpymnmnaM v nepuojam. 3HauyeHue
MIEPUOTNUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB J[.M. Menaeneena B
Pa3BUTUHU HAyKU

CrpoeHue BemecTBa. XuMU4ecKas CBs3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIAPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUs

[ToHaTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE U KOJUIOUIHBIE PACTBOPBL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




Kiaccudukamnus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeMHEHN. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMUYHbBIX
KJIaCCOB

Knaccudukanus XuMH4ecKUx peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUU.
3aKOH COXpaHEHUS MacChl BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIIECHNS JHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiun. O0paTuMble peakiuy.
XHUMUYECKOE pAaBHOBECHE

10

[IpakTrueckas padora Ne 1. «Bnusiaue
pa3MyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnexrpoiauTHdeckas gucconuanys. [ToasTue
0 BoJiopoHOM Tokazarene (PH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OpPTraHUYECKHUX U HEOPraHMUYECKUX BEIIECTB

12

OKHUCITUTENFHO-BOCCTAHOBUTEIILHBIC
peaxmun. [lonsiTre 00 anexTponmse
pacIyIaBoB U paCTBOPOB COJIEH

13

KonrpossHas padota no pazaeny
«TeopeTndeckrie OCHOBBI XUMUM

14

Mertaubl, ux nosioxenue B [lepuoguueckoit
CUCTeME XUMHUYeCKux 3reMenTos /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01Me pu3ndecKue CBOMCTBa
METaJUIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH P
HaIpsHKEHNH METaJIOB

16

XHUMHYECKHE CBOMCTBA Ba)KHCHIIINX
METaJUIOB (HaTpUH, Kajaui, KaJablUui, MarHuii,
ATFOMUHHI) U UX COCIMHCHHUH

17

XVWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XHUMHYECKHUE CBOMCTBA LIMHKA, JKeJie3a U UX
COEeIMHEHUN

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamib»"

20

Hemeramiel, BX MOJIOJKEHUE B
[Tepuoanueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

du3nyeckue cBoOiCTBAa HEMETAJIOB.
AtoTponus HEeMeTauIoB (Ha IpuUMepe
KHCJIOpoJia, cepbl, hocdhopa u yriaeposa)

22

XHUMHUUYECKHE CBOMCTBA IaJIOTEHOB, CEPHI U UX
COCIMHEHUN

23

XuMHYeCcKre CBOMCTBa a30Ta, hochopa u ux
COCIUHEHNN

24

XHUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

25

[TpumeHeHre Ba)KHEUIITNX HEMETAIIOB U UX
COCIUHEHNN

26

O06001IEHHE U CUCTEMATU3ALMS 3HAHUMN 110




TteMe «HemeTtamney. Beraucienusa mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

IIpaktuyeckas padora Ne 3. «Pemenune

27 AKCTIICPUMEHTAIBHBIX 33124 110 TEME 1
"Hemeramnsr'"»

28 KonTponbHas pabora no temam «MeTtasuibi» 1
n «HemeTranab

29 Heoprannueckue u opraHnueckue KUCIOTHI. 1
Heoprannueckue u opraHm4ecKue OCHOBAHHMSI
AmpoTepHBIC HEOPTaHUIECKUE H

30 opranmyeckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEIIECTB
Ponb xuMum B oO6ecriedeHnH SKOJIOTHISCKOM,

31 JHEPreTUYECKON U MHIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAHUIIMHBI
[IpencraBneHust 06 0OMMX HAYYHBIX

32 MIPUHITUTIAX TIPOMBIILICHHOTO MTOTYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEILECTB U MAaTEPHAIIOB

34 XUMHSI ¥ 370pOBBE YEIIOBEKa

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

TCOpeTI/I‘IeCKI/IC OCHOBBI OpraHHqCCKOﬁ XNMHH

11

ChopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHpPA, pPOJM XHUMHUU B I[IO3HAHUU
SIBJICHUN TIpUPOABI, B (POPMUPOBAHWUU MBIIUICHUS € KYJBTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOW JIJIst
pelieHusT TPaKTUYECKUX 3a7a4 U IKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOTHOM cpejie

1.2

Bnagenue cucteMoll XMMHYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarouye HOHATUS (Monexyina, BaJICHTHOCTb,
JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHMCIEHMS, XMUMHUYECKas CBs3b,
MOJIb, MOJIIpHas Macca, MOJSPHBIA 00BEM, YIJIEpOJHBIA CKEJET,
(GyHKUMOHANbHAS ~ TpyNNa,  paguKan,  HU30MEpHUs,  HM30MEphI,
TOMOJIOTUYECKUH  Psil, TOMOJIOTH, YIJIEBOJIOPOJbI, KHCIOPOI- U
a30Tco/epiKalllue COEIUHEHHUs, OMOJOTMYECKH AaKTHBHBIE BEILECTBA
(yrneBogpbl, >KUpBI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpPUM U 3aKOHBI (Teopus
XMMHUYECKOI0 CTpoeHMsl opranumdeckux Bemiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHUH, (AKTOJIOTHYECKUE
CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEHHMH U 0Oe30macHOM
WCIIOJIb30BAaHUN  BaXXHEMIIMX HEOPraHMYEeCKHMX U  OPraHUYECKUX

BCIIICCTB B 6BITy n HpaKTH‘ICCKOfI JACATCIIPHOCTH 4YCJIOBCKA

1.3

ChopMHpOBaHHOCT, YMEHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
NOHATHM,  YCTaHaBIMBATB WX  B3aUMOCBS3b,  HCIIOJIB30BATH
COOTBETCTBYIOILIME IIOHATHSA IIPU OINHMCAHUM COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPTraHUYECKUX COCTMHEHUHN

1.4

c(OpMHUPOBAHHOCTh YMEHUHN HCIOJIb30BATh XUMHUYECKYIO CHUMBOIIUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaméHHOW) (opMyn OpraHUYecKUX BELIECTB U  YpaBHEHUH
XUMHUYECKHUX PEAKIUil, U3TOTaBIMBATh MOJIEIHU MOJIEKYT OPTaHUYECKUX
BEIIECTB ISl WILTIOCTPALUM MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmupoBaHHOCT, ~ YMEHHMI  YCTaHABIMBATh  MPUHAIJICKHOCTH
M3YYEHHBIX OPTaHUYECKUX BELIECTB MO HUX COCTaBy M CTPOCHHUIO K
ompeAenéHHOMY Kiaccy (Tpymme) coeauHeHui (yriieBOJOpOIbI,
KHCJIOPOJT M a30TCOJAEpXkAIINe COCAUHEHUS, BBICOKOMOJIEKYISPHBIC
COeIMHEHMs), JaBaTh KM  Ha3BaHUs 1O  CUCTEMAaTUYECKOMU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUSI OMPEACNATh BUIABI XUMUYECKOW CBS3HM B

OpPraHMYECKHUX COSAUHEHMSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH ~YMEHHS TPUMEHSTH: TOJIOKEHUS  TEOpHHU
CTpOEHHUsI opraHudeckux BemectB A.M. BytnepoBa nmnst oObscHEHHS
3aBUCHMOCTH CBOWCTB BELIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH

COXPAaHCHUA MacCChl BEIICCTB

YrieBoaopoibl. Kucnoponconep:xamne u a30TCOJIepIKaIlne

OpPraHn4€CKUC COCANHCHUS. BBICOKOMOJ'ICKy.]'ISIpHI)IC COCIMHCHUA

2.1

CpopMUpPOBAaHHOCT, YMEHHMH TPUBOIAUTH TPUBHAIBHBIC Ha3BaHUS
OTJICJIbHBIX OPTraHMYECKUX BEIIECTB (ITHIICH, IMPOIMJICH, alleTHIICH,
ATWICHTJIMKOJb, TJIMIEPUH, (eHom, GopMalbaerua, areTalbIerul,
MypaBbHHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJIOTAa,
CTeapuHOBasi KHUCJIOTa, TJIOK03a, (PYKTO3a, Kpaxman, IeJI003a,

TJTHIIVH)

2.2

ChopmupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue W XUMUYECKHE CBOWMCTBA THUIHMYHBIX TMpeCTaBUTENCH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHUIIEH,
MPOMWJICH, aneTuieH, OyramueH-1,3, metwnOyramueH-1,3, Oenzodn,
METAaHOJI, TAHOJ, dTUICHIJINKOIb, TIUIEPHH, (PEHON, ameTanbIeru,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,

aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMupoBaHHOCT YMEHHS HILTIOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEXIYy  TUIHYHBIMK  MPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHMYEeCKUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHUX

peakuuii ¢ UCIONIb30BaHUEM CTPYKTYPHBIX hopmyi

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTEePU30BaTh HWCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTh, MIPUPOAHBINA Ta3, Yrojb), CIOCOOBI UX

nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH

XUMHUA U )KU3HL. PacuéTrl

3.1

CdopMuUpoBaHHOCTh YMEHHUH BIAJACTh CUCTEMOW 3HAHHI 00 OCHOBHBIX

MCTOAaX HAYYHOTI'O IMO3HAaHUWs, UCIIOJIB3YEMBIX B XUMUHU IIPHU U3YYCHHUU




BEIIECTB M XHMHYECKHUX SBJICHUI (Ha6J'II-O,Z[eHI/Ie, N3MCPCHHUC,
OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HUCIIOJIB30BATh CHUCTCMHBIC
XUMHUYCCKUC 3HAHUA I T[IPUHATUA pCIJ_ICHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHH COONIOIATh TPaBHIA MOJB30BaHUS
XUMHYECKOH TOCYION U J1abopaTOpHBIM OOOPYJOBaHHEM, a TaKXKe
mpaBmiia oOpalleHus ¢ BEMIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU

110 BBIITOJIHCHUIO JIa60paTOpHI>IX XUMHNYECCKUX OIIBITOB

3.3

CdhopmupoBaHHOCTH YMEHUH TNIAHUPOBATH U BBINIOJHATH XUMHUYECKUAN
SKCTIEPUMEHT (TPEBpaIeHNs] OPTAHUYECKHUX BEIECTB MPU HArPEBAHUH,
MOJTyYEHHUE ITUIICHA U M3y4YCHHE ero CBOMCTB, KAYCCTBCHHBIC PEaKIIHU
OpraHn4Y€CKuX BCHIICCTB, ACHATypauusd 0€eJIKOB IIpn Harp€BaHHHU,
[[BETHBIC pPEaKIUH OEJIKOB) B COOTBETCTBUU C TPABWIAMHU TEXHUKHU
0e30MacHOCTH TIpH OOpallleHWH C BEIIECTBAMH U J1a0OpPAaTOPHBIM
000pyI0BaHUEM; MIPEICTABISATH pE3yIbTAThI XHUMHAYECKOTO
JKCIEpUMEHTa B (OpME 3alKMCH YPAaBHCHHH COOTBETCTBYIOIIUX

peaxiuii 1 GopMyIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB

3.4

Cq)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPOBOAUTL BBIYHUCJIICHUA 110 XUMHUYCCKHUM
YpaBHCHUAM (MaCCLI, 06’béMa, KOJINYCCTBAa MCXOAHOI'0 BCIICCTBA MM
MNpOAYKTa pCaKIU IO U3BECTHBIM MACCE, O6’béMy, KOJIMYECTBY OAHOI'O

N3 UCXOJHBIX BCHICCTB UJIU ITPOAYKTOB pCaKI_II/II/I)

3.5

CdhopMupoBaHHOCTD yMEHUHI KPUTHYECKHU aHaJIU3UpPOBATh
XUMHAYECKYI0 HH(POpMAIHMIO, TOITYy4aeMyl0 M3 pa3HbIX HCTOUYHUKOB

(cpenctBa MaccoBoit nH(popMaru, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCT, yMEHUW COOJIOAATh MpaBWJIa HKOJIOTHYECKH
11ernecoo0pa3Horo MOBEACHUST B OBITY W TPYOOBOM NEATEIHHOCTH B
LENSAX COXPAaHEHUs CBOETO 370pOBbS W OKpYXKAloled MPUPOIHOM
Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHSI HAa JKUBBIC OPTaHU3MBI
OTIPECIIEHHBIX OPraHUYCCKUX BEIICCTB, TIOHUMAs CMBICIT TTOKa3aTels
I[MAK (mpenenpbHO AOMYCTUMOM  KOHIIEHTpAIlMH), TOSICHATH Ha
npuMepax crnocoObl YMEHBIICHUS W MPEJOTBPAILEHUS UX BPEIHOTO

BOSI[CP'ICTBPIH Ha OpraHnu3M 4C€JIOBCKa

11 KJIACC

Kon
NpoBepPsIeMOro

IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOIl MPOrpaMMbI CpeHero 001ero 00pa3oBaHus




pe3yJibTaTra

1

TCOpCTI/I‘-ICCKI/Ie OCHOBbI XUMHUU

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYACT:
OCHOBOTIOJIATAIOIIME  TOHATHS  (XUMHUYECKHUH  DJIEMEHT,  aToOM,
SIICKTPOHHAst 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIIH ATOMOB,
WOH, MOJIEKYJa, BAJIEHTHOCTb, OJJIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHUYECKasl CBA3b, MOJb, MOJIIpHas Macca, MOJISIPHBIN
00BEM, KpUCTAUTMYECKass pemérka, THUIbl XUMHUYECKUX peaKlIui
(OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIC, JK30- M DHIOTEPMHUUYECKHUE,
pEaKIMu HMOHHOTO OOMEHA), PacTBOP, SJEKTPOJUTHI, HEIJICKTPOJIUTHI,
ANEKTPOJUTHYECKAs  JAUCCOLMALMS, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM PEAKIUU, XUMUUYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOpHUsl SIEKTPOIUTHYECKON nucconuaimu, llepuonnueckuit
3akoH [I.J. MeHnneneeBa, 3aKOH COXPAaHEHHSI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOJIOTUIECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IMOJy4eHHH U OE30IaCHOM WCITOJB30BAHUH BaXKHEHUIIHX
HEOPraHUYECKUX BEHIECTB B OBITY M TMPAKTUYECKON JAEATEIHLHOCTH

YCJI0OBCKa

1.2

ChopMupoBaHHOCTh yMEHHWIl BBISBIATH XapakTepHbIE TNPHU3HAKK U
B3aUMOCBS3b M3YYEHHBIX IIOHATHHA, NPUMEHATH COOTBETCTBYIOIIME
MOHATUS IIPU OINHCAHWM CTPOEHUS U CBOMCTB HEOPraHWYECKHUX
BEUICCTB M MX IPEBPAILECHUMN; BBIABIATH B3aUMOCBS3b XMMHUYECKHUX
3HaHUU c MOHATUAMHU u [IPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX IIPCIAMCTOB

1.3

BJ'Ia,I[eHI/Ie OCHOBHBIMU MCTOJaMH HAYYHOI'O IIO3HAHHA BCHICCTB U
XUMHYSCKHX  SBJICHUM (Ha6J'IIOI[€HI/Ie, HU3MCPCHHUEC, OKCIICPUMCHT,

MO,Z[eJ'II/IpOBaHI/IC)

1.4

CdopmMupoBaHHOCTh yYMEHUN OMNPEAENATh BaJCHTHOCTh M CTENEHBb
OKHCIICHUSI XUMHUYECKUX DJJEMEHTOB B COCIMHEHUAX PA3JIUYHOTO
cocTaBa, BHUJ  XMMHUYECKOW  CBA3M  (KOBAJIGHTHAasl,  WOHHAsi,
MeTaJuIM4ecKasi, BOJOPOJHAsA) B COCIMHEHUSIX, TUIl KPUCTAIUIMYECKOU
PEIIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAsi, MOJIEKYJsipHasi, MOHHAasi,

MeTaJUTHYeCKas)

1.5

ChopMupoBaHHOCTh YMEHUH OMpEAEATh XapaKTep CpeAbl B BOJIHBIX

pacTBOpax HEOPraHUYECKUX COCAUHECHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHS  KJIACCU(HUIMPOBATH  XUMHUYECKHE
peakuuy Mo pa3jinyHbIM MPHU3HAKaM (YHCIY M COCTaBY pearupyrommx

BEIIIECTB, TEIUIOBOMY J(M(EeKTy peakiuy, H3MEHEHHUIO CTeneHen




OKHCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pCaKknuy, y4aCTuro

KaTajau3aTopa)

1.7

ChopMupoBaHHOCTb ~YMEHHMH COCTaBISATb YpPaBHEHUsS  peakuuit
pa3NUYHBIX THUIIOB, TOJHBIE M COKpAIIEHHBIE YpaBHEHUs peakIui
MOHHOTO OOMEHA, YUUTHIBAsL YCIOBHSL, IPU KOTOPBIX ATU PEAKIIMHU UIYT

JO0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUH MPOBOIUTH PEAKIIMH, MOATBEPIKIAIONINE
KaueCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKUX  BELIECTB,
pacrno3HaBaTh OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

ChopMHUpPOBAaHHOCTh, YMEHUW PACKpPBIBATH CYITHOCTh OKHCIHTEIIBHO-
BOCCTAaHOBUTEIBHBIX peaxkuuii MOCPEICTBOM COCTaBJICHUS

AIIEKTPOHHOIO OajlaHCca 3TUX peakuuit

1.10

ChopMHUpPOBAaHHOCT, YMEHHH OOBACHITH 3aBHCHUMOCTh CKOPOCTH

XUMHUUYECKON pEeaKIK OT pa3Iu4HbIX (DaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHUH  OOBSCHATH  XapakTep CMEIIEHUs
XUMUYECKOTO PAaBHOBECHS B 3aBHCUMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpunnun Jle [latenbe)

O6I.I.Ia$I N HCOPraHN4YCCKasl XUMHA

2.1

CdopmMupoBaHHOCTE yYMEHUH pacKpbIBaTh CMBICT lleprommyeckoro
3aKoHa J.N. MenneneeBa Hu JIEMOHCTPHUPOBATH €ro

CHUCTEeMATH3UPYIOIIYI0,  OOBACHUTEIbHYIO U  NPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopMHpOBAaHHOCTh YMEHUN XapaKTePU30BaTh FJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJieMeHToB 14 mepuomoB Ilepuomnueckoi
cucteMbl xumuyeckux snemeHToB JI.M. MenneneeBa, wucnomab3ys
HOHATHSA  «S-, P-, 0-3JIEKTpOHHBIE OpPOUTATH», «IHEPrETHUCCKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYCCKHUX JJICMCHTOB U UX COG,Z[I/IHCHI/Iﬁ 110 HepnonaM nu prHHaM

[lepuoanueckoit cucremsl Xxumuueckux 3aeMeHToB .M. Menaeneesa

2.3

CdopMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKHUX BEIIECTB PA3IUYHBIX KIACCOB,
MOJATBEPKIATh  CYIIECTBOBAHWE  TI'E€HETHYECKOW  CBSI3M  MEXIY
HEOPraHWYECKHMMH  BEHIECTBAMHU  C  [OMOIIbIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

24

ChopMupoBaHHOCT ~ YMEHHMH  YCTAHaBIMBATh  MPUHAIE)KHOCTH

HEOpPraHMYECKUX BELIECTB IO MX COCTaBY K ONpEACIIEHHOMY KJaccy




(rpynne) COCIUHEHUH (HpOCTHe BCIICCTBA — MCTAJIJIbl 1 HEMCTAJLJIbI,

OKCHJbI, OCHOBAaHUS, KUCJIOTHI, aM(I)OTepHBIe TUAPOKCUBI, COJ'II/I)

2.5

ChopMupoBaHHOCTb YMEHUI HCIOIB30BaTh XMMHUYECKYIO CHMBOJIUKY
JUIs  cocTaBleHUs (OpMyJa BEIIECTB M YpPaBHEHUH XMMHMYECKHX
peakiuii, cucrematnueckyro HomeHkiatypy (IUPAC) u TpuBnanbHble
Ha3BaHUS OTIENIBHBIX HEOPraHMYECKUX BeHIecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas HW3BECTb, HETall€Hash W3BECTb,

MUTHEBAsI COJIA, TUPUT U JIPYTHUE)

2.6

CdopmMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHHME  TEHETHUECKOM  CBSI3M  MEXIY
HEOPTaHUYECKUMHU BEIIIECTBAMHU C  TIOMOIIbBIO ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMHUPOBAaHHOCTh YMEHHH TJIAHUPOBATH W BBITIOJHATH XUMHUYECKHUI
OKCTIEPUMEHT (pa3joKEHHE IEPOKCHIA BOJOPOAa B HPUCYTCTBUH
KaTaJM3aTopa, ONpeesICHHE Cpelbl PACTBOPOB BEIIECTB C MOMOUIBIO
YHUBEPCAJIILHOTO HWHIUKATOpa, BIUSHHE pPA3IUYHBIX (DaKTOPOB Ha
CKOPOCTh ~XMMHYECKOH peakUuH, peaklud HOHHOro OOMEHa,
Ka4eCTBEHHBIC PEaKIMy Ha Cyib(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHHS, pEIICHHE SKCIICPUMEHTANBHBIX 3373y [0 TeMaM
«Metamnbl» n «HemeTamiby) B COOTBETCTBUU C MPABUIIAMHU TEXHUKH
0e30MacHOCTH TpH OOpPALICHWH C BEIIECTBAMH M JIaOOpPaTOPHBIM
060py2[OBaHI/IeM; MMpeaACTaBIATb PC3YJIbTAThI XUMHNYCCKOI'O
JKCIIEpUMEHTa B (QopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yIbTAaTOB

2.8

CdopMupoBaHHOCTE YMEHHH COOJIOAATh TMpaBWiIa TOJH30BAHUS
XUMUYECKOU TOCYI0M M J1abopaTOpHBIM OOOPYJAOBaHUEM, a TaKKe
npaBuia oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIIUSIMHU

110 BBIITOJIHEHHUTIO J'Ia60paTOpHI>IX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMHUpOBaHHOCTH YMEHHI XapaKTepU30BaATh XUMHYECKHE
MIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYYEHHsI CEpHOI
KHUCJIOTHI, aMMHaKa, a Takke c(OpMHPOBAHHOCTH Mpe/ICTaBICHUI 00
o0LMX HAy4yHBIX MOPHUHLMIAX M DKOJOTHYECKUX  Mpoliemax

XUMHYCCKOTI'O IIPOU3BOACTBA

3.1

XUMUA U KU3HL. PacuéTrl

ChopMHUpPOBAHHOCTh MPEICTABICHUNA O XUMHUYECKOW COCTABIISIIOIICH

€CTECTBEHHOHAYYHOW KapTUHBI MHpA, pPOJIM XUMUU B I[O3HAHUU




SBJICHUA MpUPOABl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (YHKUMOHAJIbHONH TI'PaMOTHOCTH, HEOOXOAMMOM i
peleHus] MPAKTUYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOI'O

OTHOIICHHS K CBOEMY 3/I0POBBIO M ITPUPOTHON Cpesie

3.2

CdopMHUpOBaHHOCTH YMEHHI KPUTHYECKHU AHAJIU3UPOBATH
XUMUYECKYI0 HH(OpMaNUo, MOTy4aeMyl) M3 pPa3HBIX HMCTOYHUKOB

(cpencTBa MaccoBO KOMMYHUKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COOJIFO/IaTh TIPaBHIA DKOJIOTHUYECKU
11eJ1eco00pa3HOro MOBENEHUsI B OBITY UM TPYHOBOW NEATENBHOCTH B
LEIAX COXPAHEHMS CBOECTO 310pOBbs U OKPYKAIOIIEH INPUPOIHOMN

cpeabl

3.4

Oco3HaBaThb OIIaCHOCTH BO3HCﬁCTBHH Ha  JXUBBIC OpraHHU3MbI
Ol'IpeI[eJ'IéHHBIX BCHICCTB, IOHUMasA CMBICII ITOKa3aTCJIsd HZ[K, IIOSACHATDH
Ha IMpuMepax CITOCOOBI YMCHBIICHUSA U MPEAOTBPAIICHNUA UX BPCIAHOI'O

BO3JCUCTBHUS Ha OpTraHu3M 4YCJIOBCKa

3.5

ChopMUPOBAaHHOCTH ~ YMEHHMH  TPOBOJUTH  BBIYUCICHUS  C
UCTIOJIb30BAHUEM TOHITHS «MaccoBasi JOJISl BEIIECTBA B PAcCTBOPE»,
O00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUECKUX PEAKIHUSIX, MAaCChl
BEILECTBAa WJIM 00BEMA Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WiH 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLUH BEIICCTB,
TEII0BOTO d(dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI

BCIICCTB, IMPCBPALLICHUA U COXPAHCHHA SHCPIruu




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

TeopeTnueckrne OCHOBBI OPTraHUYECKOU XUMHUH

11

IIpenmeT OpraHM4eCKOM XUMHHU: €€ BO3HMKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CeHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHHUS OpPraHUYECKHUX

coenunenuit A.M. bytiepoBa, €€ 0CHOBHBIE MMOJIO0KEHUS

1.2

CtpykTypHBle (QOPMYJIBI OpPraHMYECKUX BEMIECTB. [ OMOJIOTHS, H30MEpUS.
XuMHUUYECKasl CBA3b B OPraHUYECKHX COCIUHEHUAX — OJMHAPHBIE U KpaTHbIC

cs3u. [IpencraBneHue o KacCHPpUKAIUN OPraHUIECKUX BEIECTB

1.3

Homenknatypa opraHnyeckux COEAMHEHHM (CHCTeMaThyecKasl)) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEUIIINX HpeI[CTaBI/ITeJIef/'I KJIACCOB OPraHNYCCKUX BCUICCTB

YrieBonopoabl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psiZl. MeTaH U 3TaH — pocTeine
NPEJCTABUTEIN QAJIKAHOB: (U3UYECKHE M XUMHUECKHE CBOWCTBA (peaKiuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXO0XACHUEC B TPpUPOAC, IMOTYUCHUEC U MIPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTMYECKMH pAx. DTWUIEH U NPONWIEH —
MPOCTEHIINE NPEJICTAaBUTENIN AJIKEHOB: (M3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuyu THAPUPOBAHUS, TAJOTEHUPOBAHUS, TUAPATALMH, OKHUCIEHUS U

HOJ'II/IMepI/ISaHI/II/I), IMOJIYYCHHUEC U IIPUMCHCHHUEC

2.3

Anxamuensl: Oyrtamuen-1,3 u wmetwnOyraaueH-1,3: cTpoeHHe, BakKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus nojuMepusanun). [logydyeHne CHHTETHYECKOTO

KaydyKa U pe3uHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTpOCHHUA, TOMOJIOTHYECKHUI pAAa. AHCTI/IJ'IGH —
HpOCTGfII.HPIfI npeacTaBUTCIIb aJKHMHOB: COCTaB, CTPOCHHC, (bl/ISI/I‘ICCKI/IC u
XHUMHYECKHE CBOMCTBA (peaKHI/II/I TUAPUPOBAHUA, I'AJIOTCHUPOBAHWA, THApaTallun,

FOpeHI/IH), MOJIYYCHUC U IPUMCHCHUC

2.5

Apenbl. benson: coctaB, cTpoeHue, (U3MYECKHME U XMMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS ), OJIyYEHUE U IpuMeHeHue. Tomyour:
COCTaB, CTpOeHHe, (u3MYecKHe U XMMHUYECKHe CBOiicTBa  (peakuuu
rajJloOTeHUPOBAaHUSI M HUTPOBaHMA), MOJIyuYe€HHE M THpUMEHEHHe. TOKCHYHOCTH
apeHOB. ['eHeTnmyeckas CBsA3b MEXAY YIJIEBOAOPOAAMH, MPHUHAICKALIMMHU K

Pa3IMYHBIM KJ1accam

2.6

[TpupoaHbIe HICTOYHUKH YTIIEBOOPOAOB. [IpupoaHbIii ra3 U MOMyTHBIC HEPTIHBIC




ra3sl. Heg1b u e€ npoucxoxnenue. CrnocoObl nepepaboTKu HEPTH: NMEpEeroHKa,
KPEKUHI (TepMHMUYECKHUH, KaranuTudeckuit), muponus. IlponykTsl mepepaboTku
He(pTH, UX NMPUMEHEHUE B MPOMBIIUICHHOCTH M B ObITY. KameHHBI yroiab u

MMPOAYKTHI €0 nepepa60TKH

Kucnoponconepxaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenpHbIe OHOATOMHBIE COUPTHI. METaHON M 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XMMHYECKME  CBOWCTBa  (peakUMM C  aKTUBHBIMH  METaJUIaMH,
raJIOTeHOBOJIOPOAAMH, TOpPEHHUE), INpPUMEHEHHE. BoaoponaHble CBSI3M MeEXIy
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJa M 3TAaHOJIA HA OPraHU3M 4YeJIOBEKa.
MHOroaToMHbIE CITUPTHL. DTUICHIJIMKOIb U TIIUIEPUH: CTPOCHUE, (PU3NIECKHUE U
XUMHUYECKHE CBOICTBa  (B3aMMOJEIHCTBME €O  IIEJIOYHBIMH  METAJUIAMU,
KauecTBEHHasl peaklus Ha MHOIO0aTOMHbIE cNUPTHI). JleficTBHE Ha OpraHu3M

YCJI0BCKa. HpI/IMeHeHI/IG rIMIOCprUHA U OTUJIICHI JIMKOJIA

3.2

®deHol:  CTpOCHUE MOJEKYNbl, (U3UYECKHUEe ¢ XHUMHUYECKHE CBOICTBA.

Toxcuunocts penona. [Ipumenenue penomna

3.3

3.4

Anpaerunpl ¥ KeTOHbL. DopMabIeTH I, alleTAIBICTH: CTPOCHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMM OKHCICHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peakuun), MojiyueHue U NpuMeHeHHe

OnHOOCHOBHBIE TpeAeNbHbIe KapOOHOBBIE KUCIOTHl. MypaBbuHAs M YKCYCHas
KHUCJIOTBI: CTPOCHHE, (PU3HMUECKHE U XUMUUECKHE CBOMCTBA (CBOWMCTBA, OOIIHE NI
KJlacca KHUCJIOT, peakius JSTepuuKaluu), TIOJyueHHe U HPUMEHEHHUE.
CreapuHoBasi M OJEMHOBAsl KUCJIOTHI KaK MPEICTABUTENM BBICIINX KapOOHOBBIX

KHUCJIOT. MBlIa KaK COJIM BBICIITNX Kap60HOBBIX KHCJIOT, UX MOIOIICC ,Z[eﬁCTBHe

3.5

Crnoxxuble 3GUpHl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonmorndeckas poib

KHPOB

3.6

VYraeBobl: cOCTaB, KIacCU(UKAIMS YrIeBOAOB (MOHO-, M- M MOJUCAXAPUIBI).
['moko3a — mpocTeWIMi MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBL,
(bu3nUecKre U XUMHUYECKUE CBOIMCTBA (B3aumoeiicTue ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHUA4YHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBieHHE,
OpOXKeHHE TIIIOKO3bl), HAXOXJICHHUE B MPHUPOJE, MPUMEHEHHE, OHOJIOTHYecKas
posb. DorocuHTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxmMan u nesmnono3a Kak
npuposiHble mojaumepbl. CTpoeHHE Kpaxmayia M Leulojo3bl. Pusznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KAUeCTBEHHAs PeaKkius ¢ HOAOM)

A30Tcozlep>1<aume OpTraHNYCCKUC COCAUHCHU

4.1

AMMHOKHCIIOTHl KaK amM{(OTEpHbIe OpraHuYecKue coeAuHeHus. Pusnueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe riauiuHa). buonornueckoe




3HaYE€HUE aMHHOKHUCIOT. IlenTtuabl

4.2

benkun kak mNpUpPOIHBIE BBICOKOMOJIEKYNApHBIE coeanHeHus. [lepBuuHas,
BTOPUYHAs W TPETUYHAs CTPYKTypa OelkoB. XUMHUECKUE CBOMCTBAa OEJIKOB:

ruapojim3, AeHaTypaluusa, KAUCCTBCHHBIC pCAaKIIUU HA Oenku

BbICOKOMOJIEKYITApHBIE COETMHEHUS

5.1

OCHOBHBIE IIOHSATHSA XHMHHU BBICOKOMOIJICKYJISAPHBIX COCI[I/IHCHI/Iﬁi MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb NTOJIMMEPU3AllNN, CPECAHAA MOJICKYJIApHAdA
macca. OCHOBHEIC MCTOABI CHUHTE3a BbICOKOMOJICKYIISIPHBIX COCOUHEHUN —

noJimMepu3anua U NOJIMKOHICHCALIA

5.2

BKCHCpI/IMCHTaHBHHC MCTOAbI H3YUYCHHUA BCHICCTB ©U HUX npeBpameHI/HTI:
O3HAaKOMJICHUE C 06p33HaMI/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKoB. [lomyueHue cCMHTETHYEeCKOro KaydyKa U Pe3UHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN

TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHUH

11

XuMUUecKuit smeMeHT. AToM. Slipo atoma, U30TOIBL. DJIEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHHU, NMOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, O-2JIEMEHTHI.
OCOOEHHOCTH pacIipesieNIeHus] JIEKTPOHOB 10 OpOUTANISAM B aTOMax 3JE€MEHTOB

MEPBBIX YETHIPEX MEPHOO0B. DIEKTPOHHAS KOH(PUTYpAIHs aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuognueckas cucrema XUMHUYECKUX d1eMeHTOB 1. 1.
MenneneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonnmyeckoil cucTeMbl
xumudeckux iemMeHToB [[.M. MenneneeBa ¢ COBpEMEHHON TEOPHUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHMYECKHX DJICMEHTOB U
0o0pa3yeMbIX MMHU IPOCTBIX M CIOXHBIX BELIECTB 10 TPYNNaM U INEPHOAAM.

3HaueHue NepruoUYECKOro 3aKOHa B pa3BUTUU HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKass CBSI3b. BHIbl XMMHYECKOW CBA3U
(koBajieHTHAsT HEMOJISIPHAs W TOJspHas, HWOHHAs, MeTauindeckas). VoHBI:
KaTHOHBI 1 aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-AKLIETITOPHBIH). BogopogHas cBs3b

1.4

Banentnocts. DnekrpooTpuniateabHOCTh. CTENEeHb OKUCICHUS

1.5

BemecTBa MOJNEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBA
BELIECTB OT THUMNAa Kpuctamnuueckod pemérku. [loHsTHe 0 AMCIEPCHBIX

cucreMax. McTuHHBIE U KOJUIOMIHBIC PAaCTBOPLI. MaccoBas J0JI1 BCIICCTBA B




pacTBope

1.6

KHaCCI/I(bI/IKaLII/IH HCOPraHU4YCCKUX COCJIMHCHMUI. HOMeHKJIaTypa HCOPTaHNYCCKUX

BCIICCTB

1.7

XuMuueckas peaKknuys. Knaccmbnxaum{ XUMHNYCCKUX peaKI_II/Iﬁ B
HeOpFaHquCKOﬁ )51 OpFaHquCKOﬁ XAMUU. 3aKOH COXPAaHCHUSA MACCHI BCUICCTB,

3aKOH COXpaHCHUA U MPEBPAIICHUA SHCPIUU MPU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

O6paTI/IMLIC pCaKmuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpLI, BIUAKOIIHMEC Ha

COCTOsIHME XUMUYeCcKoro pasHosecus. [Ipunuun Jle [larense

1.10

OnextponuTtnyeckas auccouuarms. CuiabHble M ciadble snekTpoiauthl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KUCJIAsl, HEUTpallbHas, 1eso4Has. Peakiyy HOHHOTO

oOMeHa

1.11

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC peaKkumun

Heoprannueckas xumus

2.1

Hewmerannel. Ilonoxkenne HEMETAIIOB B HepHOﬂquCKOﬁ CHUCTCMC XHMMHNUYCCKHX
3JICMCHTOB I[I/I Mengeneena u 0COOEHHOCTH CTPOCHUSI aTOMOB. duznueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IFI HEMCTAJIJIOB (Ha npumMepe Kucjiopoaa, CEphbl,

docdopa u yraepoaa)

2.2

XUMHUUECKHE CBOMCTBA BaXKHEMINIMX HEMETaNIOB (TajloT€HOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHS) M MX  COEAMHEHMH  (OKCHIOB,
KHCIIOPOJICOACPKAIMX ~ KHUCJIOT, BOJOPOAHBIX coeauHeHuil). IlpumeHenue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUHN

2.3

Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckol cucTeME XUMHYECKUX
anemeHToB /(.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. O0mMe guznueckue cBoicTBa MeTayioB. CrilaBbl METAJIIOB.

DNEKTPOXUMHUECKUN Psi/i HAIIPSHKEHUN METaIlJIOB

2.4

XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpWUM, KalHil, KaJbIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeNe30, MeIb) U WX coeauHeHun. OOmme

CrocoObI OJTy4YeHHsI MeTauIoB. [IpuMeHeHue MeTalljIoB B OBITY U TEXHUKE

2.5

I'emetnueckas CBI3b HCOPTaHNYCCKUX BCIICCTB, NPHUHAIJICKANIUX K PA3IUMYHBIM

KjiaccaM

XUMHS U )KU3Hb

3.1

Poib xuMuu B 0OOECNEYCHHH 3KOJOTHYECKOW, JHEPreTUYCCKOW W ITHIIEBOU
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHSATHE O HAay4YHBIX METOJax IMO3HAHUS

BEHICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

Hpe,I[CTaBHeHI/IH 00 O6H_[I/IX HAaYYHbBIX HNPUHOUIIAX MNPOMBIINIJICHHOTO IMOJYYCHUSA




Ba)XKHEHUIIINX BeEIIECTB. YeaoBEK B MHPE BCUICCTB U MATCPUAJIOB: BaKHEHIIIHE
CTPOUTCIIBHBIC MAaTCpUualibl, KOHCTPYKHOHWOHHBIC MATCPpHUAJIbI, KpaCKH, CTCKIIO,
KEepaMHKa, MaTepuajibl IS JSJICKTPOHUKHU, HAHOMATCpHAJIbl, OPTaHUYCCKUC U

MUHepalbHble yI00peHus

3.3

XuMHUsT W 3I0pOBbE UEJIOBEKA: IMpaBWja MCIHOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 6€30MaCHOTO UCIIOIb30BAHUS MPENapaToOB OBITOBOM XUMHH

B [IOBCETHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus. 10 knacc. ['a6puensn O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»
» Xumus. 11 xkmacc. ['abpuensa O.C., Ocrpoymo W.I'., Cnagkos C.A.

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






