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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHuM Ha YPOBHE CpeHEro 00111ero oopa3zoBaHus pazpadboraHa
Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «OO6 oOpazoBaHuU B
Poccuiickoit ®enepaunn», TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS (enepanbHOit
obOpasoBarenbHON TmporpamMMmbl cpemHero obmero obpaszoBanus (DOII COO),
npencTaBieHHbIX B DenepanbHOM TOCYIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHIAPTE
COO, c yuérom Kounenmum npenonaBaHus ydeOHOro mnpeamera «XUMHS» B
oOpa3oBaTenbHbIX Opranu3anusax Poccuiickoit @enepaiinu, peann3yonux OCHOBHBIE
oOpa3oBaTeNbHbIE TPOrPaMMBbI, U OCHOBHBIX MOJIOKEHUU «CTpaTeruun pa3BUTHUSA
BocriutaHusi B Poccuiickoit denepannn Ha niepuoxa 1o 2025 roga» (Pacnopspbkenue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0A0B K pa3pabOTKe MpOrpaMmbl MO XUMHH, K OIPEIAEICHHUIO
oOmielt crpareruu oOy4eHHs, BOCIIUTAHUS M PA3BUTHUS OOYHAIOMIMXCS CPEJICTBAMU
yuyeOHoro npeamera «Xumus» ans 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTABHIIM
koHnentyanbHbeie mosiokeHuss PI'OC COO o B3auMMOOOYCIIOBIICHHOCTH IIEJIeH,
colepkaHusl, pe3yJbTaTOB OOydYeHHUs] W TpeOOBaHU K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITYCKHUKaMH
0011e00pa3oBaTelbHON  OpTaHM3aIlid, SBISIETCS HEOTHEMJIEMOM YacThlo HX
oOpazoBanHocTd. OHO  CIOYXKUT 3aBEpIIAIOIIMM  STalOM  peanu3aliu  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, MNPHUCYIIUX
LEJIOCTHON CHCTEME XUMHUYECKOT0 00pa30oBaHMsl. ITH IEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIIEH KyJIbTyphl YelOBEKa, a
TaK)Ke DKOJIOTMUYECKHM 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 370pPOBbIO U MPUPOTHOM
cpene. Peanuzyercss xumuueckoe oOpa3zoBaHuE OOY4YalOIIUXCS HAa YPOBHE CPEIHErO
oO1rero 00pa3oBaHUs CPENCTBAMH Y4eOHOIro MpeameTa «XHUMHUs», COJIepKaHUE U
MOCTPOEHUE KOTOPOTO OIpPEACNICHbI B MpOrpaMMe M0 XUMHUHU C y4E€TOM cHelupuKu
HAayKHM XUMHUH, €€ 3HAYEHUS B NO3HAHUM MPUPOABI U B MATEPUAIBHON KU3HU
oO1ecTa, a Takke € y4€TOM OOHIMX Ielell U NPUHIMIIOB, XapaKTEePU3YHOUIUX
COBPEMEHHOE COCTOSIHME CHUCTEMBI CpeaHero oOmiero oOpasoBaHusi B Poccuiickoii
denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK UIpaeT 0oco0yi0 pojib B
COBPEMEHHOW IMBUJIM3ALIUU, B CO3JJaHUM HOBOM 0a3bl MaTepHabHOM KyIbTyphl. OHa
BHOCHT CBOH BKJaa B (OPMUPOBAHHME DPALMOHAIBHOIO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE€ LEJIOCTHOTO TMPEACTABICHUS OO0 OKpYXKAlolleM MHpE KaK O €IMHCTBE
OpUPOALl M YENOBEKa, KOoTopoe (GOpMHpYeTCs B XMMHHM Ha OCHOBE IMOHHUMAHMS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOIENUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHUs CTaja
HEOTHEMJIEMON YacThbl0 MHUPOBOM KyJIbTYphl, HEOOXOAUMBIM YCJIOBUEM YCIEIIHOTO
TpyJa U >KU3HM Kaxaoro wieHa o6OmiectBa. CoBpeMeHHas XHMMHsI KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJOTMH HalpaBi€HAa Ha pEIICHUE
rI00aNbHBIX MPOOJEM YCTOWYMBOTO paA3BUTHUA YEJIOBEUYECTBA — CHIPHEBOIA,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MacCHOCTH U OXPAHBI 3J0POBbSL.



B coorBerctBUM ¢ 00mMMHU LENSIMM M TNPUHIUIAMH CPEAHETO OOIIEro
oOpa3oBaHus cojepkaHue npeaMera «Xumus» (10—11 kmaccsl, 6a30BbI YpOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY
oOyJaromuxcs, HEOOX0AUMYIO UM JUIsl BBIpAOOTKH MUPOBO33PEHUYECKUX OPUEHTHPOB,
YCIIEILIHOT'O BKJIIOYEHMSI B )KU3Hb COLIMYMa, IPOJOJKEHHS 00Opa30BaHUs B Pa3INYHbIX
00J1acTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMu  mpeaMera  «XHUMHS» — SBISIIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumuss» U «OOmas W HeopraHMYecKas XHMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBJISIIOTCS OCHOBBI 0Aa30BOM HAayKH: CHCTEMa
3HAHWW TI0 HEOPTAHMYECKOW XMMHH (C BKJIIOYECHHUEM 3HAHUN U3 OOIIeH XUMHH) U
opranndeckon xumuu. OopMHpOBaHME NaHHOW CHUCTEMBl 3HAHUW IPU HU3Y4YECHUU
npeaMeTra 00ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOTOOOpa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMmus» chopMupoBaHa B MporpaMMmMe MO XUMHM Ha OCHOBE
CUCTEMHOI'O MOAXOAAa K M3YyYEHUI0 Y4YeOHOro wmarepuasa M 0OyCIIOBJIEHA
UCTOPUYECKH O0OOCHOBaHHBIM Pa3BUTHMEM 3HAHUM Ha OINpPENEIEHHBIX TEOPETUUECKUX
ypoBHsIX. Tak, B Kypce OpraHM4eCcKOi XMMHUHU BEIIECTBA pACCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUHM CTPOCHUS OPraHUYECKMX COCIMHEHHMH, a TaK)KE€ Ha YPOBHE
CTEPEOXMMUYECKUX U AIEKTPOHHBIX NPEICTABICHNN O CTPOCHHUHU BelecTB. CBeIeHUs
00 HM3yyaeMbIX B Kypce BEIIeCTBaX JalOTCAd B PA3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OHOJIOTMYECKH AaKTHUBHBIX COEIMHEHUH. B Kypce opraHmdeckod XUMHH
MOJTy4aloT Pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS
NepBOHAYANIbHbIE MPEICTABICHUS O XHMHYECKON CBS3HM, KIACCH(PUKAIMOHHBIX
IIPU3HAKAX BELIECTB, 3ABUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHYECKON
peaKkuu.

[lon HOBBIM YIVIOM 3peHMs B IpeaMere «XuMus» 0a30BOro ypOBHs
paccMaTpuBaeTcsi M3YyYEHHbII Ha YPOBHE OCHOBHOIO oOmero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (AKTOJIOTMUECKHE CBEIECHUS O BELIECTBAX MU
XMMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMHSD»  00ydarolMMCs TPEJOCTaBIsAETCS BO3MOXKHOCTb OCO3HATh 3HAUYECHUE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKMX M METOJOJOTMYECKUX IO3ULUM,
riy0ke TOHSTh MCTOPUYECKOE M3MEHEHHEe (PYHKIMM 3TOro 3akoHa — OT
00o01IaroIei 10 0ObACHSIOMIEH U TPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BaXKHEWIIHX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX M NPUMEHEHUHM, & TAKKE O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX POTEKaHs JonoJHsAerca B Kypcax 10 u 11 kitaccoB aneMeHTamMu
COZIEpKaHUs, UMEKOIIUMH KYyJbTYPOJOTHUYECKH M NPUKIAJHOM XapakTep. OTH
3HaHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHH C JIPYTHMH HayKamH,
PACKpBIBAIOT €€ POJIb B IO3HABATEIIBHOW M NMPAKTUYECKON NEATEIIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U
IIPAaKTUYECKUX IPWIOKEHUN XUMHH, ITOMOTAIOT BBIIYCKHUKY OPHUEHTHPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMbIX IIpoOjieMax, CBS3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh HH()OPMALIMIO U IPUMEHATH €€ NS MONOJIHEHUS 3HAHUM,
pELICHUS UHTEIUIEKTYaIbHBIX M OKCIEPUMEHTAIBHBIX HCCIEAOBATENIBCKUX 3a1ad. B
LEJIOM CcofepX)aHue ydyeOHOro mnpeamera «XUMHS» MAHHOTO YPOBHS H3YUYCHHUS



OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Y OOYUYAIOMIMXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHus (QuIocopCKUX HAEH, TaKUX KakK: MaTepuajbHOE E€IUHCTBO
HEOPTaHUYECKOTO M OPraHUYEeCKOTO MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTh MPUPOAHBIX SIBIECHUN MyTEM SKCIEPUMEHTA
U peuieHus TMPOTUBOPEYUMH MEXIy HOBBIMU (akTaMd ¢ TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHWE POJIM XMMUU B PEIIEHUU SKOJIOTMYECKUX NpolbiieMm, a
TaKk)Ke TpoOIeM COEPEKECHUSI IHEPTETUUECKUX PECYpPCOB, CHIPHS, CO3AaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmmane pemeHuwss 3amad  BOCIHTAHHS, Pa3BUTHS W COIUAIHM3AIUAN
0o0ydJaromumxcsi TPUHSTHIE MPOTPAaMMON MO XUMHU TOAXOABl K OMPEACIICHUIO
colepXaHUs W TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaloT  (HOpPMUPOBAHHE
YHUBEPCAIBHBIX YUCOHBIX JNEHCTBUN, UMEIONUX 0a30BOE 3HAUYCHHE IS PA3TUIHBIX
BUJIOB JIEATEIBHOCTU: peIIeHusT mpodiieM, TMOHWCKa, aHamu3a U 00paboTKu
uHopMaluu, HEOOXOAMMBIX [JIi MPUOOPETEHUs OMNbITa MPAKTUYECKOW W
UCCJIeI0BATENHCKON JeATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MMO3HAHUH XUMHUHU.

B npaktuke mnpenogaBaHus XHMHM KaK Ha YpOBHE OCHOBHOIO OOIIETO
00pa3oBaHMsl, TaK U Ha YPOBHE CpeIHEro oOliero oOpa3zoBaHus, MNpU OMPEIEICHUH
COZIEpKATEIbHOW XapaKTePUCTUKU LeNed U3ydeHUusi MpeAMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYUMOCTH TPAJULIMOHHO NpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKONH HAyKM KaK OOJaCTH COBPEMEHHOTO ECTECTBO3HAHUSA, MPAKTUYECKOM
NESATETLHOCTH YEJIOBEKa M KaK OJIHOTO W3 KOMITOHEHTOB MHUPOBOM KyIbTyphl. C
METOJIMYECKOW TOYKH 3PEHUS] TAKOM NOAXOJI K ONPEACICHHUIO LEICh HW3y4YEeHUs
IIpeIMETa SIBISIETCS BITOJTHE OMPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUSl TJIABHBIMH IIEJISIMH W3YYCHHUS TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIIAIOTCSA:

. dbopMHpOBaHUE CHUCTEMBl XUMHUYECKUX 3HAHUM KaK BaKHeHIen
COCTaBJISIIOLIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MHpA, B OCHOBE KOTOPOHM JexkaT
KJIFOUEBbIE MOHATHUSA, (PyHIaMEHTaIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA
HAayKWd, YCBOGHME M  I[OHMMAaHHUE  CYIIHOCTA  JOCTYHNHBIX  00OOIIeHMI
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUEH HUX pPa3BUTHUS W
CTaHOBJICHUS;

. dbopMHUpOBaHUEe H pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIUN, HEOOXOAWMBIX ISl TPUOOPETCHHUS
YMEHUW OPUEHTUPOBATHCS B MHPE BEIICCTB W XUMUYECKHUX SIBICHHUM, MMEIOIINX
MECTO B IIPUPOAE, B MPAKTUUYECKON U TOBCETHEBHOM KU3HU;

. pa3BUTHE yMEHUHW © CHOCOOOB  JIEATETHLHOCTH, CBS3aHHBIX C
HaOMIOICHNEM U OOBSICHEHHEM XHMUYECKOTO SKCIIEPUMEHTA, COOIOACHUEM TIPABUIT
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ »Tum, comepkarenbHas XapakTEpUCTHKA Ieled U 3a1ad U3ydeHUs
IpeaMeTa B MPOrpaMMe M0 XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMH B CHUCTEME CpeaHero obmiero ooOpazoBanusa. CeroaHs B
MPEnoJIaBaHUM XUMHUU B OOJbIIEH CTENEHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOM
KOMITOHEHTE COJIepXaHusi 00yUYeHusl, OPUMEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKA
0011e00pa3oBaTeIbHONM  OpraHW3aIiy, BIAJACIONIETO HE HA0OpOM 3HAHWM, a
(GYHKIIMOHATBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHUSMH aKTUBHOTO



MOJlydYeHUs] 3HAaHWH W TPUMEHEHUS WX B pEATbHOW JKU3HM JUIS PEIICHUS
MPAKTUYECKHX 3a71ad.

B cBsi3u ¢ 3TUM NpH U3YYEHUU MPEAMETa « XUMUSD) TOMUHUPYIOIIee 3HAUCHHE
IPUOOPETAIOT TaKUE MU U 33/1a49H, KaK:

amanranus o0y4Jaronuxcs K YCJIOBHSIM JIUHAMHYHO Pa3BUBAIOIIETOCS MUDPA,
dbopMUpOBaHHE  WHTEUIEKTYaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO TPAMOTHBIX
pelieHnii B KOHKPETHBIX >KM3HEHHBIX CHUTYallMsIX, CBA3AHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

dbopMupoBaHue 'y  OOyYarOmMXCs  KIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIETEHIIN), HMEIOMIMX YyHHUBEPCAIbHOE 3HAYEHHE [IJs Pa3InYHBIX BUOB
JeSITEIbHOCTH: pelleHusl mpoOjeM, MOUCKa, aHanu3a U 00paboTKH HH(pOpMAaIuH,
HEOOXOJUMBIX JIJIsl MPUOOPETEHHSI ONbITA ACSITENbHOCTH, KOTOPasi 3aHUMAeT Ba)KHOE
MECTO B TO3HAHWW XHUMHH, a TaKXKe IS OIECHKH C TO3HUIUNA JKOJIOTUIESCKOU
0€30IMacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB HA OPraHU3M
4eJI0BeKa ¥ MPUPOIHYIO CPEIY;

pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00ydJaromUXCsi: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOPETaTh HOBBIC
3HAHUS TI0 XMMHH B COOTBETCTBHH C JKU3HCHHBIMHU MOTPEOHOCTSMH, MCIIOIH30BAThH
COBpEMEHHBbIE MH(OPMALMOHHBIE TEXHOJOTHHU JJIsl MOMCKAa M aHajau3a y4eOHOHl u
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMUYECKOTO COICPIKAHMUS,;

dbopMUpOBaHHE U Pa3BUTHE Y OOYUYAIOIIUXCS ACCOIMATUBHOIO U JIOTHYECKOTO
MBILUICHNSI, HaOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHWUM U TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHTaHHE y oOOydarommxcsi yOeXKAEHHOCTM B  TyMaHHCTUYECKOU
HANPaBIEHHOCTH XHMHH, €€ Ba)XXHOH pOJIM B PEIIEHUH TIO0ANBHBIX MpodeM
paIMoOHaIBFHOTO TPUPOJIONIONH30BAHMS, TOIMOJHEHUS! YHEPTETHUYECKUX PECYPCOB H
COXpaHEHHS TMPHUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOro
OTHONICHUS K MPHUPOJEC W CBOEMY 3/J0pPOBBIO, a TakKe NPHUOOPETEHHS OIbITa
UCTIONIb30BaHUsl TIOJNYYEHHBIX 3HAHWUU M TPUHATHAS TPAMOTHBIX pEIICHUN B
CUTYAaIIUsX, CBSI3aHHBIX C XUMUYECKHMH SBIICHUSMHU.

B yueOHoM mnnaHe cpeaHero ooOmero oOpa3oBaHHs TNPEAMET «XUMUS»
0a30BOr0 YpPOBHSI BXOJUT B COCTaB MpeAMETHOIl oOnactu «EcTecTBEeHHO-HAy4YHBIE
IPEIMETHD.

OO1ee uncao yacoB, OTBEAEHHBIX I U3YYCHHsS] XUMUHU, HA 0a30BOM YPOBHE
cpennero obmero obpazoBanumsi, coctaBisieT 68 wacos: B 10 kimacce — 34 gaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gac B Heenio).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKON XUMHUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. Te€opus CTPOEHUS OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHHSI. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYeCcKHUX BemecTB. [omonorusi, wu3zoMepus. XuMHYECKas CBSI3b B
OPraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMaruueckas) W TpUBHAJIbHBbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
O3HAKOMJIEHHWE ¢ oO0pas3llaMi OpPTaHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJAECHUE U
ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKNX BELIECTB
IIpU HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelleHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U MPOMUIEH —
MPOCTEUINE TPENCTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakMu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTAllMd, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOTYyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psiji. AlIETHIICH
— MPOCTEHIIMA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUEe WU
XUMHUYECKUE CBOMCTBA (PEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS), MOJyUeHUE U IPUMEHECHHUE.

Apensl. ber3on: cocrtaB, cTpoeHue, U3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKAIUMU K
pa3IMyYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl nepepaboTku HePTH:
IEPErOHKa, KPEKUHI (TepMUYECKHI, KaTaquTUdeckuil), nuposus. [IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBIN
yroJib U MPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB M UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB UM PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WMJIM MPOJYKTA PEAKIIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIIHH ).

Kucaopoacoaep:xaiiue opranuyeckue coeJuHeHns

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJN: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIOTEHOBOJIOPOJIaMH, TOpPEHHUE), TpUMEHEeHue. BomopomHbie CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHO A ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHple  CHUPThL.  ODTUJIEHTJIMKOIb M  TJMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIECJTOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE cnupThl). [lelicTBue Ha
opraHu3M uejoBeka. [[pumeHenue ruiepuHa U 3THIICHTJIMKOJIS.

®deHos: CTpOCHHWE MOJEKYJbl, (U3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue gpenona.

Anpaerunbl U kemouwvl. DopManbIaeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TIOJyYCHHUE U IPUMEHEHNE.

OAHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIC KHCIOTBI. MypaBbpuHas U
YKCYCHasi KHCJIOThI: CTpOEHHE, (PU3MUECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojlyuyeHue U MpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTEN BBICIIMX KapOOHOBBIX
KHCIIOT. MbIla Kak COJH BBICIIIUX KaPOOHOBBIX KHCJIOT, X MOIOIIEE ACHCTBUE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxkHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUsS ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [rok03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHWEe W XUMHYECKHE CBOWCTBA (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), oxucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poiab. otocunte3. OpykTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia u
nenono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs peaKIUsi C HOJIOM).

DKCHepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
poBeJcHNE, HAOMIOJEHUE U OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJTHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernioB (OKMCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IPOBEJCHUE MPAKTUYECKON pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Boluucienuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU MO0 HW3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MIPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ouznueckue
U XUMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe rmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HX MPEBpaIleHU:
HaOJI0/IECHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpalus OCIKOB MpU
HarpeBaHuU, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEH AL

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MpEBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHSTUN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHS: SIBJICHUE, HAYYHbIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHHUE.

dusuka: Mmarepus, DOSHEprus, Macca, aTroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3MUECKUE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpa¢usi: MuHepanbl, TOpHbIE MTOPOABI, MOJE3HbIE UCKONIAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHH. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. IINEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckor CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmaM U MEpHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BeliecTBa. XUMHUYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAsT W TOJISIpHAs, MOHHAsl, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuenTopHsiil). BomopoaHas cBsa3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYyISIpHOTO M HEMOJEKYJISPHOIO  CTPOCHHs.  3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BelIecTB. ['eHeTnyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANMX K Pa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuus. Knaccupukanuss  XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAaHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMHUUECKUX PEaKIIHIX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTh OT pa3inyuHbIX (QakTopoB. OOpaTuMbIE
peakuuu. XuMHUeCcKoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponmutryeckas aucconuanus. CuiabHbIe B ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IEIOYHASI.

OKUCIUTETHHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMuueckux sneMentoB [l. .
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEMIETOK, HAOIOICHUE |
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOrO0 OOMeHa),
MPOBEICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbIX (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUWil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeraiuel.  Ilonmoxenne HemerauioB B llepuoanueckoit  cucreme
xumudeckux snemeHToB JI. . MenpaeneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duzryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINMS HEMETAUIOB (HAa MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHECHUMN.



Meramnel. [lonoxenne meramnos B Ilepmoandeckon CUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OO1ue cnocoObl moyuyeHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHI:
U3y4YeHUEe KOJUIEKIMH «MeTauibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTATLHBIX 3ajad, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrniedeHHH SKOJIOTHYECKOW, SHEPTETUYECKOW U TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX [PUHLHUIAX [POMBIILIEHHOTO
MOJTYYEHHUS BXKHEUILINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuaiibl IJs1 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E30MaCHOTO KCIIONB30BAHUS MPEMAPATOB OBITOBON XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanmst  MeXNpeaMETHBIX  CBSI3eM MNpU  HM3yYeHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIM (pakT, rumoresa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJCHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®duzuka: MaTepus, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBHI, BATAMUHBI, 0OMEH BEIIECTB B OpPTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4YecKkasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AMCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUaioOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI [10 XUMHNU
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0yJarImMMUCS TPOrpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMETHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTrBeTcTBUM C CUCTEMHO-IIEATENBHOCTHBIM TOJIXO0JIOM B CTPYKTYype
JMYHOCTHBIX PEe3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOIIMMUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLMi 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJdbTAaThl OCBOCHHUS MpeaMeTa «XUMHUsS» JTOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHATBIMH B OOIIECTBE
HOPMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIHOCOOCTBYIOIIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroIMXCcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXaroT
c(hOpMUPOBAHHOCTh OTMBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHUS K 3aKOHY W MTPABOIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITHIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPHU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHUMaTh M IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JOTHKY H
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBa)XEHHsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
OPUMEHEHUS XHWMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHMSI HAyKH €CTh pe3yJsIbTaT
JUINTEIBHBIX ~ HAaOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTANBbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApHUIIEH C
NO3UIUI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE TOCIEACTBUH ITHX
HOCTYIKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (PH3MUYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BEIIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAJIbHOTO M  KOJUIEKTHBHOTO
0€30IacHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUs MOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YHOTpeOIeHus
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHHUS);

S) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATENIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NESITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJIbHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYeHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXXEHUS K TPYLY, JIIOASM TPyAa U pe3ysbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBanusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

HKOJIOTUYECKHU 1I€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJIeM, BIMSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHOU U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAHUS JOCTHXKCHUM XUMUHU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJONIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArONMPHUSATHBIE SKOJIOTHUYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHHs e€ poid B
(GbOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBieHusl 00 OKpyKalolleM MHpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
HMBWIN3ALMU: B €€ TIyMaHHCTHYECKOM HANPABIECHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOMW 0a3bl MaTEpUAIbLHON KYJIbTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILIEBON U
HKOJIOTUYECKON ©O€30MacHOCTH, B PA3BUTUHU MEIUIMHBI, 00ECIEYEHHH YCIOBUN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOASIINX B HEM NU3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LEJNbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
pelieHust npo6JsieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH N0 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodheccrnoHanbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeamera «XHMHs» Ha
YpOBHE cpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHUPUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICI0BaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yd4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIHOU MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HaBaTeJbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENETATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMPATh OCHOBAaHUS W KPUTEPUH I KJIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYUHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCyXICHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHYECKOU
peaklMy — TMPU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIECTB U XUMHUYECKUX
peakuuit;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIET0BAHMS, UCTIOJIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOIO TUIAHUPOBAHUA U IPOBEICHUS
YUYEHHUECKUX AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOA0M
mpoIiiecca, CaMOCTOSITEIPHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MIPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
NEATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MNPAKTUYECKUX 3aJlady, MNPUMEHEHUIO PpPa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMYJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE IOCOOWS,
pecypcbl MHTEpHETa), aHaMM3UpOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOPM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMyIupoOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
orbope wH(bOpPMAIMK, HEOOXOAWMMOW MJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEETEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BaHUS HHPOPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMY  TpPEICTaBICHUS
uHbopMaIluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XMMHMUYECKON MH(pOpMaALUeil: NPUMEHATh MEXIpeAMETHbIE ((pu3uueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEBUATYpbl, HOMEHKIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM T€MbI B XOJ€ Juajiora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TPE3CHTAlMEHl Pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThI MO0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3alui y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
o pe3yjbTaTaM MPOBEAEHHBIX HCCIENOBAHUM MYTEM COTJIACOBAHHS MO3UIUI B
X0J1€ 00CYKJICHUSI 1 0OMEHAa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
NeSITENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraeMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJHEHUM Y4e€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOIY4YEHMs] HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHan3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJU XUMHM B TIO3HAHUM SBJICHUHN



npuponbl, B (HOPMHpPOBAHMHM MBIIUIGHUA H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralIIne MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMmyina (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeleT, (PyHKUMOHAIbHAs TIpyMNIa,
paaMKa, U30Mepusi, U30Mepbl, TOMOJOTMYECKUH psiZl, TOMOJIOIH, YIJI€BOJOPO/IbI,
KHCJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEpP, IOJUMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE INOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHWN BAXKHEWIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHMI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATHI,
yCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MPH
ONMCAaHUM COCTaBa, CTPOCHHMS U MPEBPALIEHUI OPraHUYECKUX COCUHEHU;

c(OpPMUPOBAHHOCTh YMEHMM HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ OPraHMYECKUX BELIECTB ISl MIUIIOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUI0 K ONPEAEeIEHHOMY
KJaccy/Tpynmne CoequHEeHuN (YIriIeBOIOpOJbl, KHUCIOPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHBUAIBHBIC
Ha3BaHUS OTACJBHBIX OPraHMYECKHUX BELIECTB (STWIJIEH, IPOIUJIEH, AallETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (eHOJ, QopMalbIerull, aueraibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEIATh BHJbl XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPAaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWJICH, alleTHJICH,
Oyramguen-1,3, merunOyramueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbuHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHAs KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEX]Yy HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
PaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NEepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJIUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOAHOTO BEIIECTBA WJIM MPOMYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BAaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS PpELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BElIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyAod U JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalIeHHs ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATH W  BBIIOITHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPY HATPEBaHUH, TIOTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUHU OPTraHUYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BCIIECTBAMH H JAOOPATOPHBIM O0OPYIOBAaHUEM, WPEICTABIATH PE3YyIbTAThI
XUMHUYECKOTO SKCIEpHUMEeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWJIa  DKOJIOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAIEHUs HX BPEIHOrO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX W CHA0OBUASINIUX OOYYaIOIMUXCSA: YMEHHUE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
Opupoabsl, B  (QPOPMUPOBAHUU MBIIUICHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEelIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oTol, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(kOoBaJIeHTHAas!, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsT pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHUM, PacCTBOpP, DJIEKTPOJHUTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHUs
NIEKTPOJIMTUYECKON aHcconManuu, nepuoanueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M NMPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUHA SA3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (DAaKTOJIOrMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOJB30BaHNU BOKHEHIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHAaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX PEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyJl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETalEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METaJUIMYECKasi, BOJAOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIIpHasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIMHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OMNpEeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanuy, «IHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COECIUHEHUM
0 IIepruoIaM | rpymmnaM lleppoanyeckon CUCTEMbI XUMUYECKHUX 31eMeHTOB /J[. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXKIY HEOPraHU4YEeCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMU T10
pa3IuYHBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS DJIEMEHTOB, 0OPaTHMOCTU
peaKiMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pazTUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TU PEAKLIUU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMUYECKUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MYyTEM MOHBI, PUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMI  PacKpblBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKINNA MOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyHbIX (DAKTOPOB; XapaKTep CMEIICHNUS XUMUYECKOIO PaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle latense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHUs CEpHOW KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO POU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MAaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOIO 3((eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBHIIa MOJb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHbBIM OOOpYyIOBAaHMEM, a TaKKe IMpaBuUia OOpalleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TJIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
AKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B NMPUCYTCTBHH KaTalln3aTopa,
ONpe/eNieHue CpeAbl pPACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTb XMMUYECKOM peaKlMH,
peakuyu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPHMEHTANbHBIX 3a/1a4 IO
temam «Metamisl» U «HemeTtannel») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKH
Oe3omacHOCTH IpU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
IOPEJICTaBIATh PE3YJIbTaThl XUMHUYECKOIO OSKCIEpPUMEHTa B (QopMe 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUl U (OPMYyIUPOBATH BHIBOJBI HAa OCHOBE
ITHX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAJIU3UPOBATH XUMHYECKYIO
UHPOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBA MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWJIa  DKOJIOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICHCTBUS HA KUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumepax crnocoObl YMEHbBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
Paznen 1.Teopernyeckne OCHOBBI OPraHM4YeCKOM XUMHUU
[Ipenmer oprannueckon xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Htoro no paszneny 3
Pa3zgea 2.YrieBoaopoanbl
2.1 [IpenenbHble yriieBOOOPOABI — aJIKaAHbI 2
29 HenpenenbHble yrieBogopoibl: alKEHBI, 6 1
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTuieckue yrieBoaopoabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pasnen 3.Kuciopoacoaepxaiue opranuyeckue coeJHHEHUs1
3.1 Cnuptel. Denon 3
39 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 )
Crnoxuble 3¢upbl
3.3 VYrneBoanl 3 1




Hroro no pasneny 13
Paznen 4.A30Tconep:kaniue oprannyeckue coeJMHeHU st
4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5.BbicokoMOJIEKYISIpHBIE COeIMHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34 2 2
11 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaunmeHnoBaHMe pa3je/ioB U TeM undposbie
Ne i/ P Kontpoabnbie  IIpakTnuyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1.Teopernueckne 0CHOBBI XUMUM
Ctpoenue atomoB. [leproanyueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOT0OOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PeaKIuu 6 1 1
Htoro no paszneny 13

Paznen 2.Heoprannyeckasi XuMus




2.1 MerTanmnbl 1
2.2 Hewmeramis 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHHUYECKUX )
’ BEILIECTB
Htoro no pasneny 17
Pa3zgen 3.XumMus u :Ku3Hb
3.1 XuMHUs U )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
IMOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC
KoanuectBo yacos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTesbHbIE
padoThI padoTbI
pecypchl
1 [Ipenmer opraHn4eckoi XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUs OPraHUuYECKUX
2 coenunenuit A. M. byrneposa, e€ 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o kinaccupuKaun
3 opraHuyeckux BeuecTs. Homenkiarypa 1
(cucreMaTudeckas) U TPUBUAIBHBIE




Ha3BaHUA OPraHNYCCKUX BCILICCTB

AJIKaHBI: COCTaB U CTPOCHUE,

4 TOMOJIOTUYECKUH P

5 MertaH u 3TaH — OpocTeUIIe
MIPEJICTABUTENH AJIKAHOB

6 AJKEHBI: COCTaB U CTPOEHUE, CBOWCTBA

7 OTWJIEH U IPONUJIEH — MPOCTEUIINE
MIPEICTABUTENH AJIKEHOB

g [Ipaktuueckas padora Ne 1. «Ilomyuenue
STUJIEHA U U3YYEHHE €T0 CBOMCTB»
Ankanuensl. byraauen-1,3 u

9 metunoyraauen-1,3. [lomyuenue
CUHTETHUYECKOTO KayuyKa U pE3UHbI
AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,

10 TOMOJIOTMUYECKUH Psii. ALETHIIEH —
IIPOCTEUIINN NTPEACTAaBUTENb AIIKUHOB

1 Brrunciienus no ypaBHEHUIO XUMHUYECKOM
peakiuu

12 ApeHsbl: 6eH301 1 TOIYyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnyeckas cBsI3b yrieBOJOPOAOB,
IPUHAUIEKANINX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMyTHBIC HePTIHBIC
ra3bl, He)Th U IPOJIYKTHI €€ mepepaboTKu
[IpupoaHble HICTOYHUKY YIIIEBOAOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC

ra3bl, He)Th U IPOJIYKTHI €€ mepepaboTKu




KonTtponbHas pabota no pazneny

16
«YTIIeBOIOPOABD)

17 [IpenenbHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BonoponHas cBs3b

18 MHoOroaToOMHbIE€ CIIUPTHI: STUIICHTITUKONIb U
[JIMLEPUH

19 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYEeCcKHe
U XUMUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaerupl: GopMaIbaeTUI U
aneTanpaeru]. AeToH

)1 OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

2 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD)
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MBpb1ia Kak coJId BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NCHCTBHE
CrnosxHble 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
a¢upoB

26 Kupsr: ruiponus, npuMeHeHHe,
Ouosornyeckas poib KHPOB
VYrneBoabl: cocTaB, KjlacCUpUKaLUA.

27 Baxwuelinme npeacraBuTeNu: ri0Ko3a,
¢bpykTo3a, caxaposa

28 Kpaxman u nemitono3a kak NpupoIHbIe




MOJIMMEPHI
KonTponbHast pabota no pazaeny
29 «Kucnopoacoaep:xaiiue opraHuyecKue 1 1
COCTMHEHUS»
30 AMWHBI: METUJIAMUH U aHUJIUH 1
AMUHOKHUCIOTHI KaK aM(pOTepHBIC
31 OpraHUYECKHUE COCAUHEHUS, UX 1
Ouosnoruueckoe 3Hadenue. [lentuab
39 benku xak npupoaHbIe 1
BBICOKOMOJIEKYJISIPHBIE COSUHEHUS
13 OcHOBHbIE OHATUSA XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1
[TnacTMacchl, KayqykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
[MPOI'PAMME
11 KJTIACC
Kosmn4yecTBo 4acos JJIeKTPOHHBbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bceero Kontpoabnsie — Ipakrueckue fdlsyqennﬂ :)lﬁ[()l:lI;OBaTeﬂbeIe
padoThI padoThI pecypen
| XUMUYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAs |
KOH(HTypamus aToMOB
2 [lepuoanueckuii 3akoH u [lepronnueckas 1




crucTemMa XMMUYECKuX annemMeHToB /[I. U.
MenpeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB M UX COSAMHEHUI 110
rpynmnam U nepuojam. 3HaueHue
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumuueckux 3nemenToB /.M. MenaeneeBa B
Pa3BUTHU HAYKU

Crpoenue BemiecTBa. XMMHUUYECKasi CBA3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BogopoaHast cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOJIOUIHBIE PACTBOPBI.
MaccoBas 1014 BEILIECTBA B PACTBOPE

Knaccudukanms 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeNMHEeHUM. [ eneTnueckas
CBA3b HeOpFaHquCKHX BCIICCTB, pastqHHx
KJIaCCOB

Knaccudukanmst XuMrUuecKuX peakifii B
HEOPraHWYECKON M OPraHUYeCKON XUMHUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPAIEHUs DHEPTUU IIPU
XUMHUYCCKUX peaK]_II/I}IX

Cxopoctb peaknun. OOpaTUMBbIC PEAKIIHH.




XUMHUYECKOE PABHOBECUE

10

[Tpaktuueckas padota Ne 1. «BnustHue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKOU PEaKUm)

11

DnekTponuTHyeckas aucconuanus. [lonsarue
0 BozopoHoM nokasarene (pH) pactsopa.
Peakiuu nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX 148 HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

12

OKHUCIUTEIEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsTHE 00 AIIEKTpOITH3E
pacIIaBOB U paCTBOPOB COJICH

13

KonTtponbHas pabora no pasneny
«Teopernueckre OCHOBBI XUMHI

14

Merauibl, ux nosnoxenue B [leprnoanueckoit
CHUCTEME XUMUYECKUX AeMeHTOB /[I. U.
MemieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOme Gu3ndecKkue cBOKNCTBa
METaJUIOB

15

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSIIT
HaIPSHKEHUN METaJlIOB

16

XUMHYEeCKHE CBOMCTBA BaXKHEHIITNX
MeTaJuIoB (HATpHUH, Kaaui, KaabIlluid, MarHui,
ATIOMUHHK ) U UX COCTMHECHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XuMHYECKHE CBOMCTBA IIMHKA, JKeJe3a U UX
COCTUHEHUU

19

[IpakTuueckas padota Ne 2. "Pemenue




SKCHEPUMEHTAIBHBIX 3314 110 TEME
«Metaniasl»"

20

Hemerannsl, ux noiaoxeHue B
[Iepuoanueckoii cucreMe XUMHYECKUX
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AnnoTponusi HEMETaIoB (Ha IpUMeEpe
KHCTIOpo/ia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COCTMHEHNN

23

XuMHUECKue CBOMCTBA a30Ta, pocodpa 1 Ux
COCTMHEHNN

24

XHUMHUYECKUE CBOMCTBA yIIIepO1a, KPEMHHUS U
UX COCOUHEHUU

25

[IprMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COCTMHEHUN

26

O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 110
Teme «HemeTramnsl». BerauciaeHus mo
YpaBHEHUSAM XUMUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHE PACUETHI

27

[IpakTuyeckas padora Ne 3. «Pemenune
9KCIEPUMEHTAIBHBIX 3371a4 110 TEMe
"Hemerasr"»

28

KonTponpHas padora o Temam «MeTamibhy
n «Hemertamnnsl»

29

Heopranunueckue n oprannueckyue KUCIOTHI.
Heopranunueckue u oprannueckre OCHOBaHUS




AmdoTepHbIe HEOPraHUYEeCKUEe U
OpraHu4ecKre coequHeHus. | eHeTnaeckas

30 CBSI3b HEOPTaHMYECKUX U OPraHUYECKUX !
BEIIIECTB
Posib xuMuu B obecrieueHNH SKOJIOTHIECKOi,

31 JHEPreTUYeCKON U MUIEBOH 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIUIEHHOIO ITOIy4EHUS 1
Ba)XKHEUIINX BEIIECTB

33 YenoBek B MUpE BENMIECTB U MaTEPUAIOB 1

34 XHMHUA U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumus / 'abpuensu O.C., OctpoymoB WU.I"., CnankoB C.A., AKIIHUOHEPHOE

obmectBo «M3aatenscTBO «IIpocBenienuer»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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