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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUHM Ha YpOBHE CpeHero obmiero oopazoBanus pazpabotaHa Ha ocHOBe deAepanbHOTO 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuun», TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS (erepanbHOn
oOpasoBarenpHON mporpaMMbl cpenHero obmero obpaszoBanmst (DPOII COO), mpeacraBneHHsix B DenmepanbHOM
rocyjapctBeHHOM obOpazoBaTenbHoM ctanaapre COQO, ¢ yuérom Konienuu npenogaBanusi yaeOHOro npeameTa « XuMHUs» B
oOpa3oBarenbHbIX opranuzauuax Poccuiickoit ®Denepanuu, peaqu3ylOMUX OCHOBHbIE 00pa30OBaTENbHBIE MPOTrpaMMBbI, U
OCHOBHBIX mnoJokeHur «Crparernn pasButus BocnuTanus B Poccmiickonn ®enmepanmn Ha nepuox no 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO0B K pa3zpabOTKe MporpamMMmbl O XUMHH, K ONPEAEIICHUIO OOIIeH cTpaTeruy 00y4eHus, BOCIUTAHUS U
pa3BuUTUsl 00ydaroluXcsl cpeAcTBaMU yueOHoro npeamera «Xumus» ans 10—11 kiaaccoB Ha 06a30BOM YpOBHE COCTaBWIIU
koHuenrtyanbHble nonoxkeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JIEeH, COAEpKaHUs, PEe3ylbTaTOB OOy4YEHUs WU
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHUE, MOJIy4aeMOE€ BBIMYCKHMKaMH  0O0IIeoOpa30BaTEIbHONM  OpraHu3aluy,  SBJISETCS
HEOThEMJIEMOM YacTbi0 UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TAallOM pealu3ali Ha COOTBETCTBYIOLIEM €My
0a30BOM YypOBHE KIIOUEBBIX LEHHOCTEH, MPUCYIIMX LIEJIOCTHOM CHCTEME XMMHYECKOro oOpa3oBaHMs. OTU LEHHOCTH
KAacaroTCs MO3HaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyJbTyphl YeEJIOBEKa, a TaKxKe
AKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0pOBbIO W MPUPOAHOM cpene. Peannsyerca XuMHUECKOE
oOpa3oBaHHe OOydYaroIIMXCS Ha YPOBHE CpEAHEro oouiero oOpa3oBaHUs CpEACTBAMH YYeOHOTOo mpeameTra «XHUMHUs»,
coJiepKaHue U MOCTPOEHHE KOTOPOTO OIpeIeIeHbl B IPOrpaMMe MO0 XUMHUH C YUETOM CTIeUU(DPUKN HAYKU XUMHH, €€ 3HaUCHUSI
B TO3HAaHUU TMPUPOJBI W B MaTEepUAIbHOM >KM3HM OOIIeCTBa, a TakXke C Y4ETOM OOUMX IeJied W MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpelIHero ob1iero oopazoanus B Poccutickoit denepanmm.

XuMUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYyI0 POJjb B COBPEMEHHOW HUBWIM3ALMH, B CO3JaHUU
HOBOMW 0a3bpl MaTepuaIbHOU KyJIbTypbl. OHa BHOCHT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHKE LEJIOCTHOTO MPECTABICHUS 00 OKPYKaOIeM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe popMHUpyeTCs
B XMMHUHM Ha OCHOBE IMOHMMAaHHUS BEILIECTBEHHOI'O COCTaBa OKPYKAIOUIEr0 MUPA, OCO3ZHAHUS B3aUMOCBSI3U MEX]y CTPOCHUEM
BEIIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTAMU MIPUMEHEHUS.



TecHO B3aMMOJEHCTBY C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XHMHA CTaja HEOTbEMJIEMON YacTblO MHUPOBOU
KYJbTYpbl, HEOOXOJIUMBIM YCIIOBUEM YCIIEIIHOTO TPY/Ja M XKU3HH KaXJ0ro ujieHa odumectsa. CoBpeMEHHAsi XUMHUS KaK HayKa
co3uareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HampaplieHa Ha pelieHHe TN00aJbHBIX MPOOJIEM YyCTONYHUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, DHEPTETUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30IaCHOCTH U OXPaHbl 3JOPOBBSI.

B cootBercTBUUM C 00IIMMU LEISAMU U NPUHIMIIAMH CPEIHEr0 OOIIEro 00pa30BaHUs COAECPKAHUE MpeaAMETa « XUMUSD)
(10-11 xmaccel, 0a30BBIii YpPOBCHb W3y4YCHHs) OPHUEHTHPOBAHO IPEHMYIICCTBEHHO Ha OOMICKYJIBTYPHYIO ITOATOTOBKY
oOy4Jaronuxcsi, HeOOXOUMYI0 UM JUIsl BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHus B PA3IMYHbBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisiioliuMy  IpeaMeTa  «XUMUs»  SIBISIIOTCSL  0a3oBble Kypchl — «Opranuyeckas xumus» u «OOmas u
HEOpraHU4YecKass XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHWI [0 HEOPTaHMYECKOW XMMHUU (C BKIIOUEHHEM 3HAHW U3 00IIed XuMuu) U opraHudeckoil xumuu. GopmupoBanue
JAHHOW CHUCTEMbl 3HAHWWA TPU HM3YyYEHUU NpeIMeTa O00eCrneYrBaeT BO3MOKHOCTb PAaCCMOTPEHHS BCETO MHOrooOpasus
BEILIECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» 1 «OOLias 1 HeopraHudeckas XumMus» chopMUpOBaHa B
nporpaMMe Mo XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXO0Ja K M3YyYEHHIO0 yuyeOHOro Marepuaia M O0OyCIIOBJIEHa MCTOPUUYECKU
00OCHOBaHHBIM pPA3BUTHEM 3HAHUU Ha OMNPEACIEHHBIX TEOPETHUECKUX YpPOBHIX. Tak, B Kypce OpraHM4ecKOM XHUMHH
BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOCHHUSI OPTaHMYECKUX COCIWHEHHWH, a TAKXKE HAa YPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHHH BeulecTB. CBeneHUs 00 M3yyaeMbIX B Kypce BEIEeCTBax
JA0TCS B Pa3BUTHH — OT YIJIEBOJIOPOIOB J0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX coelMHEeHUI. B Kypce oprannyeckoil Xumuun
MOJIy4aroT pa3BUTHE CHOPMHPOBAHHBIE Ha YpPOBHE OCHOBHOIO 00Iero oOpa3zoBaHHUs NEpBOHAYAJIbHBIE MPEACTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMUYECKOU pEAKIIUH.

[To HOBBIM yTJIOM 3peHUS B MpeaMeTe « XuMus» 6a30BOro ypoBHS pacCMaTpUBAETCSl U3yUEHHBIN Ha yPOBHE OCHOBHOTO
o0u1ero o6pa3oBaHus TEOPETUUECKUI MaTepuail U (PaKTOJIOTHYECKUE CBEACHUS O BEIECTBaX U XUMHUUECKON peakiuu. Tak, B
4acTHOCTH, B Kypce «OO01as 1 Heopranmueckasi XuMus» oOy4aromumMcs IPEA0CTaBIIsAeTCS BO3MOKHOCTh OCO3HATh 3HAUEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJAO0JOTUYECKUX TO3UIUH, TIy0Ke MOHATh UCTOPUYECKOE U3MEHEHHE
(GyHKIHIA 5TOTO 3aKOHA — OT 0000IIArONIEH 10 00BICHSIONICH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaXXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M NMPUMEHEHUH, a TAKKE O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSX MpOTEKaHusl nomnoHseTcs B kypcax 10 u 11 kimaccoB aneMeHTamMu
coliepKaHUsl, UMEIOIIMMU KYJIbTYpOJIOTHYECKUA W MPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAHHUIO
B3aMMOCBSI3M XHMHUHU C JAPYTMMH HAayKaMH, PacKpbIBalOT €€ pPOJib B MO3HABATEIbHOM M NPAKTUUYECKON AESITEIbHOCTH
YeJI0oBeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTUUECKUX MPUITIOKEHUN
XUMHUU, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C
XUMUEH, KpUTHIECKU OCMBICTUBATh MH(POPMAIUIO U IPUMEHSTD €€ JIsl MIOTIOTHEHUS 3HAHUMN, PEIICHUS] UHTEIUICKTYyaJIbHBIX U
AKCIIEPUMEHTAJILHBIX HCCIEIOBATEIbCKUX 3a7ad. B 1enom copepkaHue yd4eOHOro mpeamera «XUMUs» JaHHOTO YPOBHS
M3YUYCHHS] OPUEHTUPOBAHO HA (OpMHUpPOBaHUE Y OOYyYAIOIMNXCSI MUPOBO33PEHUYECKOM OCHOBHI JIJIsi TOHUMaHUs (Pritocodekux
UJel, TaKuX KaK: MaTepUalbHOE €IUHCTBO HEOPTraHWYECKOTO U OPTaHMYECKOro MHUpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB
X COCTAaBOM M CTPOCHHEM, MMO3HABAEMOCTh MPUPOJIHBIX SIBICHUN MyTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPECUUNA MEXKTY
HOBBIMHU (paKTaMH U TEOPETUUYECKUMH MPEANOCHUTKAMH, OCO3HAHWE POJU XMMHH B PEIICHUU DKOJIOTHYECKUX MpodiieM, a
TaKKe MpooJIeM COEPEKEHUS SHEPTETHUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nnane penieHus 3amad BOCIUTAHUS, PA3BUTHUSI U COIMATU3AIMU OOYYAIOIIUXCA MPUHATHIC TPOTpaMMON MO XUMUHU
MOAXOJbl K OMNPEACNICHUIO COJEPKaHUS M TOCTPOCHUS MpeaMeTa MpeaycMaTpUBaOT (POPMHUPOBAHUE YHUBEPCAIbHBIX
y4eOHBIX JCHCTBUM, UMEIOMUX 0a30BO€ 3HAUYCHHUE MJIsi PA3IMYHBIX BHUJOB JCSATEIBHOCTU: PEIICHUS MPOOJieM, TMOHUCKA,
aHanu3a W 00paboTku wWHGOPMAIMK, HEOOXOJIMMBIX [JIi MPUOOPETEHHUS OMbITa MPAKTUYECKOW W HCCIEA0BATEIbCKOM
NEeATEIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TIO3HAHUH XUMUHU.

B npakTtuke npenogaBaHusi XMMUU KaKk Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30oBaHMsl, TaK U HA YPOBHE CPEITHETO OOIIEro
oOpa3oBaHUs, MpPU OMNPEACICHUH COJACPKATCIBHOM XapaKTEPUCTUKHU I1ieJied M3y4YeHHUs TMpeIMeTa HalpaBICHHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPU3HAETCS (POPMUPOBAHME OCHOB XHMMHUYECKOM HAyKH Kak o0JacTH
COBPEMEHHOT'0 €CTECTBO3HAHMSI, TPAKTUUECKOM JEATEIbHOCTH YEJI0OBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPBHI.
C MeToIMuYeCcKOM TOUKHU 3pEHUs TaKOM MOXO0/I K ONPEISICHHUIO MeJIe N3yUeHUs NMpeMeTa sIBJISETCS BIIOJIHE ONPaBAaHHBIM.



CoriacHO JaHHOUM TOYKE 3pEHUS IIABHBIMH LEJSIMU U3YYEHHS Npeamera «Xumus» Ha 0azoBoM ypoHe (10 —11 ki)
SBJISIFOTCSL:

e (QopMupoBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBJIAIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHUpa, B OCHOBE KOTOPOH Jie:KaT KIIIOUEBbIC MOHITHS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SA3bIKA
HAyKH{, YCBOCHUE U IOHUMAHKE CYITHOCTH JJOCTYITHBIX 0000IEHNI MUPOBO33PEHYECKOTO XapaKTEPA, 03HAKOMIIEHHE C
UCTOPUEN UX PA3BUTHUS U CTAHOBJICHMUS;

e (opMmHpoBaHME U pa3BUTUE MPEACTABICHUN O HAyYHBIX METOJIaX IO3HAHMSI BELIECTB M XUMHUYECKHUX pEaKlui,
HEOOXOAUMBIX Ui MPUOOPETEHHUs] YMEHUM OPUEHTHUPOBATHCS B MUPE BEIIECTB U XMMHUYECKHUX SBJICHUN, UMEIOLIUX
MECTO B IPUPOJE, B IPAKTUUECKON ¥ TOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUI M CHOCOOOB JEATEIIbHOCTH, CBA3AHHBIX C HAOMIOACHUEM U OOBSICHEHHEM XHWMHUYECKOIO
AKCIIEPUMEHTA, COOIOEHUEM MPaBUI 0€30MaCHOTO OOpaIleHus C BEIIECTBAMM.

Hapsiny ¢ 3tuM, conepskarenpHas XapakTEpUCTHKA LEJIed W 3a1ad M3y4eHUs IpeaMeTa B IIporpamme Mo XHMHH
YTOYHEHa M CKOPPEKTHpPOBaHAa B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B CUCTEME CpPEAHEro o0Ilero oOpa3oBaHUS.
CeronHsi B MpenojaBaHUU XMMHUHU B OOJbLIEH CTENEHU OTHAETCS MPEINOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COIEPKAHMS
00y4eHUsI, OpUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKA 00I1c00pa3oBaTeIbHON OpraHu3alyy, BIaJCI0ero He Habopom
3HaHUH, a QYHKIMOHAIBLHOW IPaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMU aKTUBHOIO MOJIyY€HUS 3HAHUM U MPUMEHEHUs
UX B PEAJILHOM KM3HU ISl PELICHUS IPAKTUYECKUX 3aa4.

B cBsi3u ¢ 3TMM npu U3ydeHUH npeaMmeTa «XUMHs» JOMHHHUPYIOIIEe 3HAU€HUE NMPUOOPETal0T TaKUe LEeNU M 3ajayu,
KaK:

ajganTaius oO0ydYarolUXcsl K YCIOBUSAM JMHAMUYHO pa3BUBAIOIIETOCS MHpa, (OPMUPOBAHUE HWHTEIEKTYaJIbHO
Pa3BUTOI JIMYHOCTHU, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO TPAMOTHBIX PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYaLMSIX, CBA3aHHBIX C BEIECTBAMH U UX PUMEHEHUEM;

(dopMHpoBaHrEe y 00yUarOIMXCs KIIFOUEBBIX HABBIKOB (KJIIOUYEBBIX KOMIETEHIMH), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE
JUTISL pa3JIMYHBIX BUJIOB JICATEIILHOCTH: PEIICHHs Mpo0sIeM, TOUCKA, aHalu3a U 00paboTKu nH(popMaIiuu, HEOOXOAUMBIX JIJIs
MPUOOPETEHUS ONBITA IESITEIILHOCTH, KOTOpas 3aHMMAET Ba)KHOE MECTO B MO3HAHWU XMMHUH, & TAKKE ISl OLIEHKH C TO3ULIUN



HKOJIOTUYECKOM 0€30MacHOCTU XapaKTepa BIUSHUS BELIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE TTO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN OOyYArOIIUXCs: CTOCOOHOCTH
CaMOCTOSATENIbHO MPUOOPETaTh HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBUM C XU3HEHHBIMU MOTPEOHOCTSIMHU, HCHOIB30BATh
COBpPEMEHHbIE HMH(QOPMAIMOHHBIE TEXHOJIOTMM JJIsi TMOMCKAa M aHalu3a Y4eOHOW M Hay4dHO-TOMYJISIpHOM HHMOpManuu
XUMHUYECKOTO COJEPKaHUS;

dopMupoBaHre W pa3BUTHE y OOYUYAIOIIUXCS ACCOIMMATHUBHOTO M JIOTHUYECKOTO MBINUICHHS, HaOII0AaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIEé OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MPH IUTAHUPOBAHHHM M MPOBEICHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydaromuxcsi yOexAEHHOCTHU B TYMAaHHCTHYECKOW HANpaBIEHHOCTH XWUMHUU, €€ BaXXHOW pOIH B
pemeHny TI00adbHBIX MPOOJIEM PalMOHATBFHOTO TMPUPOAOIOIB30BAHNS, TOMOTHEHUS SHEPreTUYECKHX PECYpCcoB U
COXPaHEHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOX0IUMOCTH OEpPEKHOTO OTHOLIEHHS K MPUPOJIE U CBOEMY 370POBBIO,
a TaKXke MPUOOPETEHHs OIbITA MCIIOJB30BAHUS TMOJTYUYEHHBIX 3HAHWUW AJIA MPUHSATHS TPAMOTHBIX PEIICHWH B CHUTYyaIHsX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM miane cpemHero olmiero oopa3zoBanus npeaMer «XumMus» 0a30BOro YPOBHS BXOJUT B COCTaB MPEIMETHOM
obiactu «EcTecTBeHHO-HAYUHBIE TPEAMETHIY.

OOmiee 4yuCiIO 4YacoB, OTBEACHHBIX Uil M3YyYEHHMsS] XUMHUHU, Ha 0a30BOM YpPOBHE CpeIHEro ooOiiero oOpa3oBaHMS,
cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henemno), B 11 kiacce — 34 gaca (1 yac B Heeno).



COIEPXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKO XUMUM

[IpenMer oOpraHM4eckod XWUMHM: €€ BO3HUKHOBEHWE, Da3BUTHUE W 3HAYCHUE B IIOJYYEHUM HOBBIX BELIECTB H
MarepuasioB. Teopus CTpoeHHs OpraHMdyeckux coenuHeHud A. M. bytiepoBa, €€ OCHOBHbIE NOJIOXKEHHUs. CTpyKTypHBIE
(dbopMysbl OpraHudecKux BemecTB. ['oMomorus, nzomepus. XuMU4uecKasi CBsi3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHbBIC
Y KpaTHBIE CBSI3H.

[IpeacraBnenre o KiIaccUpUKAIMM OpPraHUYECKUX BemecTB. HoMeHknarypa OpraHMYeCKUX  COCAMHEHHM
(cuctemaTnyeckasi) ¥ TPUBHAJIbHBIE HA3BAaHUSI BAKHEHIINX MPEACTaBUTENEH KJIACCOB OPraHMYECKUX BEILECTB.

OKCneprUMEHTAIbHBIE METObl M3YYEHMs BEIIECTB M WX MPEBpAlllCHHI: 03HAKOMJIEHHWE C o0Opa3liaMHd OpPraHUYEeCKUX
BEIIIECTB U MaTepuajaMd Ha MX OCHOBE, MOJICTUPOBAHME MOJIEKYJ OPTaHMYECKHX BEIIEeCTB, HAOIIOJCHUE U OIHMCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB MO TMPEBPAIICHUIO OPraHUYECKHX BEIIECTB MpHU HAarpeBaHuu (IJIaBJICHUE, OOYTIMBAHHE U
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKMH pPsAA. MeTaH W 3TaH — NOPOCTEUIINE MPEICTABUTENN aJTKAHOB:
(br3NYecKue U XUMHUECKHE CBOMCTBA (PEaKIK 3aMEIEHUS U TOPEHUS ), HAXO0XKICHHUE B MPUPO/IC, TIOJIYICHHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUN PsAll. DTWIEH U MPONUIEH — MPOCTEUIINE MPEICTABUTEIN AJTKEHOB:
dbusnyeckue W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMS, TAJIOTCHUPOBAHUS, THUApaTalliyd, OKUCICHUS U
MOJIMMEPHU3AIIUH), TOJTYyYEeHUE U IPUMEHEHHE.

Ankamuensl: Oyrtamuen-1,3 u wmetwnOyrtaauwes-1,3: cTpoeHue, BaKHEWIIME XMMHUYECKHE CBOWCTBA (peaKiius
nonumepusaiun). [loydyeHne CHHTETUYECKOTO KaydyKa U pe3UHBI.



AJKUHBI: COCTaB U1 OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psif. ALIETUIIEH — IPOCTEUIINI NIPEICTABUTEND AIKMHOB:
COCTaB, CTpOEHHUE, (U3MYECKME U XHUMHUYECKHME CBOMCTBA (peakUWHM TUAPUPOBAHUSA, TaJIOrN€HUPOBAHMS, TUIpaTALVH,
rOpEHUs), NOJYyUYEHUE U TPUMEHEHUE.

Apensbl. benson: coctas, cTpoenue, pu3nyecKue U XMMUYECKHUE CBOWCTBA (peaKklMy raJloreHUpOBAaHUS U HUTPOBAHMUS),
HOJyYeHUE U MpUMEHEHHE. Tonyon. cocmas, cmpoenue, usuiecKkue u Xumuyeckue ceotucmeda (peakyuu 2aio2eHuposanus u
HUMpo8anus), noaydenue u npumerenue. TOKCHUYHOCTh apeHOB. [‘eHeTnyeckas CBA3b MEXAY VYIJIIEBOIOPOAAMH,
MIPUHAJIEKAIUMHA K PA3JIUYHBIM KJIACCaAM.

[IpupoaHbie UCTOYHUKHU YTiIeBOAOPOI0B. [Ipupoanslii ra3 u nonyTtHsie HedTaHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.
Crioco6b1 niepepaboTKu He(TU: MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTanuTudeckuil), nuponus. IlpoaykTel nepepaboTku
He(TH, UX IPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroib U MpOayKTHl €ro nepepaboTKy.

DKCHepUMEHTAIbHBIE METO/Ibl M3YyYEHHsI BEIIECTB M WX MPEBpALEHUH: O3HAKOMJIEHHWE C o0pa3uaMu IiacTMacc,
Kay4yKOB M pe3uHsbl, Kojuiekuuu «HepTe» n «Yrosb», MOAEIMPOBAHUE MOJEKYJ YIIE€BOAOPOIOB U rajlOreHONpPOU3BOIHBIX,
MPOBEICHNE MPAKTHYECKOW PAOOTHI: OJyYEHHUE STUIIEHA U U3YUYEHHUE €T0 CBOWCTB.

Pacuérnble 3anaum.

Brruucienus mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
peaKIuu Mo U3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO U3 UCXOHBIX BEIICCTB UJIU MPOJAYKTOB PEAKIIMH ).

Kucaopoacoaep:xanue opranudeckue coeAMHEHUs

[IpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHOM U ATAHOJI: CTpOeHUE, HU3HUUYECKUE U XUMUYECKHUE CBOMCTBA (PEaKIuu ¢
AKTUBHBIMU METaJJIaMH, TaJIOT€HOBOAOPOAaMHU, TOPEHHE), MpUMEHEHHE. BOTOpOAHBIE CBSA3M MEXKIY MOJIEKYJIAMU CIHPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoOroaToMHbI€ CHOUPTBHL. OTUJICHIJIMKOIAL W TJMIEPUH: CTpOeHUE, (Pu3Nueckue ¢ XUMHYECKHE CBONCTBA
(B3auMoOAEeHCTBHE CO MICJIOYHBIMU METaJlJIaMU, KaueCTBEHHAs peaKilis Ha MHOTOaTOMHBIE CIUPTHI). JleficTBHE HA OpraHu3M
yenoBeka. [[puMeHenne riouueprHa U STUIICHTIIUKOJIS.

®deHoJI: CTPOCHHUE MOJICKYJIbI, PU3HUECKUE M XUMUUYECKHE CBOMCTBa. TokcuuHOCTh eHona. [Ipumenenue denona.

Anpaerusibl U Kemowusvl. DopManbAerui, aleTalbIeTu/l; CTPOeHHE, (U3NUEeCKue U XUMUYECKHEe CBOMCTBA (peakiuu
OKHCJICHHUS] 1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIUHN ), TTIOJTYUYCHHE U IPUMEHEHHUE.



OnHOOCHOBHBIE TpeesibHbIE KapOOHOBBIE KUCIOThl. MypaBbuHAsi M YKCyCHasi KHCIIOTBI: CTpO€HUE, (U3UUECKUE U
XUMHUYECKHUE CBOMCTBa (CBOICTBa, 0OIIME I Kjiacca KUCIOT, peakuus STepuduxainuu), MoJydeHHe U MPUMEHEHUE.
CreapuHOBasi M OJEHMHOBAas KHUCJIOTHl KaK TMPEJACTABUTENU BBICIIUX KAapOOHOBBIX KHCIOT. MpbUla Kak COJHM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JACHCTBUE.

Cnoxxnble 3(pUpbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢upoB. Kupsl. ['maponaus xupos.
IIpumeHeHune xKupoB. bruonornyeckas poJib KUPOB.

VYrieBoabl: cocTaB, Kiaccuukanus yriieBoJoB (MOHO-, TU- U MOJHCcaxapuabl). [ T0ko3a — MpoCTeUIINK MOHOCAXapU/L:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3NYCCKHUE W XUMHYECKHE CBOWMCTBa (B3ammojeicTBue ¢ THapokcuaoMm wmemu(ll),
OKHCJIEHHE aMMHauHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKACHUE B MPUPOJIE,
npUMEHeHue, Onosnornyeckas poib. Porocunte3. OpykTo3a Kak U30MeEp TIFOKO3bI.

Kpaxman u uesmtonosa kak npupoaHbie noauMepsl. CTpoeHrue Kpaxmaia U HeJuToia03bl. Ousndyeckue U XUMHYECKHE
CBOMCTBa Kpaxmaina (TUApOJIN3, KAYECTBEHHAs! Peaklus C HOJA0M).

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHMsl BEIIECTB M HX MpPEBpALICHUH: MPOBEACHUE, HAONIOACHUE W OINUCAHUE
JEMOHCTPALlHOHHBIX OIIBITOB: FOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKHMCIIEHHE 3TaHOJa
okcugom wmeau(ll)), mMHOTOATOMHBIX CHUPTOB (B3auMoneicTBue TimiepuHa ¢ Tuapokcugom wmeau(ll)), ampaerumon
(okuCIIeHMe aMMHUAYHBIM pacTBopoM okcuiaa cepedpa(l) u rumpokcuaom memu(ll), B3anMonmeicTBre KpaxMana ¢ HOAOM),
MPOBEICHNE MPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenus no ypaBHEHHIO XMMHUUECKON peakluu (Macchl, 00bEMa, KOJIMUECTBA UCXOIHOTO BEIECTBA UM MPOIYKTa
peaKiuy Mo U3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEILECTB MIIK MIPOAYKTOB PEAKIIIH).

A3zoTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(OTEpHbIE OpraHnyeckue coequHeHus. Ou3niyeckue U XMMUYECKHe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMmepe riviuHa). buosornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTuabl.

benku kak mpupogHbIe BRICOKOMOJCKYJISIPHBIE coenuHEeHMs. [lepBudHas, BTOpUYHAS U TPETUYHASI CTPYKTypa OEIKOB.
XrMHYECKHE CBOMCTBA OENTKOB: TUAPOIN3, ACHATYpalusl, KAUECTBEHHbIE PEAKIIUU Ha OEKHU.



OKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHHS BEUIECTB U UX MPEBpAILCHUN: HAOIIOJEHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIis OCIKOB MPU HarPEBaHUH, [IBETHHIC PEAKIIH OCITKOB.

BrbicokoMouieKkyJIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPU3ALNK, CPEeAHssl MOJeKyisipHas Macca. OCHOBHBIE METOJbl CHHTE32 BBICOKOMOJEKYJISPHBIX COCAMHEHHN —
MOJIMMEPHU3AITUS U TOJTUKOH/ICHCAITHUS.

DKCIepUMEHTATBHBIE METOJbI M3YYCHHS BEIICCTB M WX MPEBPAIICHHUI: O3HAKOMJIEHHWE ¢ oOpasllaMH TPHPOAHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYIyKOB.

MexnpenMeTHbIE CBSA3H.

Peanuzanus MeXIpeaMETHBIX CBS3€M NpPU W3YYECHUM OpraHuyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS 4Yepes
WCITOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W MOHSATHN, SBJSIOMIUXCS CHUCTEMHBIMH IS OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHATHUS: SBJICHWE, HAy4HBIA (DAaKT, TUIIOTE3a, 3aKOH, TEOpWsl, aHallu3, CHUHTE3,
KJaccuukanys, nepruoIMIHOCTh, HAOTIOICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHNUE.

®duznka: MaTepusi, SHEPIHs, Macca, aToM, DJIEKTPOH, MOJIEKyJa, SHEPTEeTUUYECKUN ypPOBEHb, BEIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (U3NUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHS.

buonorusi: kinetka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B oOpraHuzme, (HOTOCHUHTE3, OMOJIOTMYECKU AaKTUBHBIC
BelecTna (OENKH, YIIIEBOIbI, >KUPBI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIEC TOPO/IbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonoTHsA: THUINEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TWTAaHWSA, MOIOIIUE CPENCTBA, JICKAPCTBEHHBIE W
KOCMETHYECKHE MperapaThl, MaTepHaIbl U3 HCKYCCTBCHHBIX M CHHTCTHYECCKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBbI XUMHUH



XUMUYECKHUM dJIeMEeHT. AToM. SIapo atroMa, W30TOMBI. DJIEKTPOHHAs 00010YKa. JHEPreTUUECKUE YPOBHU, TTOAYPOBHH.
AToMmHBIE opOuTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH paclpeaesieHUs] ICKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB
MEePBBIX YETHIPEX MEPHUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

ITepuoanyeckuii 3akoH u Ilepumoamdeckas cucrema xumuueckux osmeMeHToB JI. M. MenneneeBa. CBs3b
MIEPUOANYECKOr0 3aKOoHa U lleproanueckon cucteMbl XUMHUYECKUX 3ieMeHTOB [. M. MenaeneeBa ¢ COBpEMEHHON TEOpUEHN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BENIECTB MO IPyIaM U MeproIaM. 3HAYCHUE IEPUOJNYECKOTO 3aKOHA B PAa3BUTHUN HAYKHU.

CrtpoeHue BelecTBa. XMMHUUYECKas CBSI3b. BUbI XUMHUUYECKOW CBSI3U (KOBAJICHTHAs! HETOJSIpHAs W TOJsIpHAsi, UOHHAs,
MeTalinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XHUMHUYECKOM CBsS3M (OOMEHHBIM M JOHOPHO-AKIIECIITOPHBIN).
Bopopoanas cBsa3b. BaieHTHOCTh. DI€KTPOOTpUIIATEIbHOCT. CTENeHb OKUCICHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYJISIPHOTO W HEMOJICKYJISIDHOIO CTPOCHMS. 3aKOH IIOCTOSIHCTBA COCTaBa BEHIECTBA. [HIIbI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 107151 BEMIECTBA B paCTBOPE.

Knaccudukanus Heoprannyeckux coenuHeHuii. HomeHkiaTypa HeOpraHW4YecKWx BeHIeCTB. | 'eHeThyeckas CBS3b
HEOPTaHWYECKUX BEIIECTB, MPUHAICKAIINUX K PA3JIUYHBIM KJIAaCCaM.

Xumnueckas peakius. Knaccupukanuss XMMUYECKUX pPEAKIUN B HEOPraHUYECKOM M OpraHMYEeCcKON XHMMHUU. 3aKOH
COXpPaHEHHMS MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUHU TPU XUMHUUECKUX PEAKIIUSX.

CKoOpoCTh peakiuu, €€ 3aBUCHMOCTh OT pa3iaudHbIX (akTopoB. OOpaTUMbIE peakIuH. XHUMHYCCKOE pPABHOBECHE.
@DakTOpHI, BIUAIOLIME HA COCTOSTHUE XUMUUYeCKOro paBHoBecus. [Ipunuun Jle [lartense.

DnekTpoiuThdeckas aucconuanusa. CHIIbHBIC U clla0ble 2JIeKTpoJMThl. Cpesla BOJHBIX PAacTBOPOB BEIIECTB: KHCIIAs,
HEUTpabHasi, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

OKCNepUMEHTAIbHBIE METOJbl W3YYCHHS BEIIECTB W WX TMpeBpalieHuil: aemoHctpaius Ttaomui «llepuomnyeckas
cuctemMa xumuueckux ayemeHtoB JI. . MenneneeBa», u3yueHrue Mmojenield KPUCTALTUYECKUX PEHIETOK, HAOIIOJEHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JAOOPAaTOPHBIX OMBITOB (Pa3jI0KEeHHE MEPOKCHAa BOJOPOIa B MPUCYTCTBUM KaTaau3aTopa,



onpeJesieHue CpeAbl PAacTBOPOB BEIIECTB C TMOMONIBI0 YHHMBEPCAJIBHOTO HMHAMKATOpPA, PEaKIMM HOHHOTO OOMEHa),
MIPOBEICHHE MPAKTHUECKOU paboThl « BimsiHME pa3mnyHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUN).

Pacuérnblie 3anaumn.

Pacuérsl mo ypaBHEHUSIM XUMUYECKUX PEAKIUIA, B TOM YUCJIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM
MNOHSATHS «MACCOBAs JOJISI BELIECTBAY.

Heoprannyeckasi xumus

Hewmeramnsl. [lonoxxenne HemertaiuioB B Ilepmommueckor cucreme xumuueckux anemeHToB [[. M. MenneneeBa u
OCOOCHHOCTH CTpOoeHHUsI aTOMOB. du3nueckue CBOWCTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAIOB (Ha MPUMEPE KUCIOPOa,
cepsl, pocdopa u yriieposa).

XVMMHUYECKHE CBOMCTBA BAXKHEWINIMX HEMETAIOB (TajoreHOB, cephl, a3ora, docdopa, yriepojga U KpeMHHs) U HUX
coeIMHEHUN (OKCHUI0B, KUCIOPOCOACPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[IprMeHeHNEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. Ilonoxenne wmeramnoB B llepuomnueckon cucreme xumuueckux osnemeHtoB /[l M. Menneneesa.
OcoOEHHOCTH CTPOCHHUS DJCKTPOHHBIX 000I0YeK aToMOB MeTaioB. OOmume ¢u3nyeckue cBoiicTBa MeTauioB. CriiaBbl
METAIJIOB. DJIEKTPOXUMHUUECKUN P HAMIPSYKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BaXXHEUINIMX METAUIOB (HATPUM, KaJlud, KaJlblMi, MarHUM, aTlOMUHUHN, [IUHK, XpPOM, >KEJIE€30,
Me€JIb) U UX COCIUHCHUM.

O6mre crocoObl moTydeHus! MeTaIUIOB. [[puMeHeHe METaJIIIOB B OBITY M TEXHUKE.

DKCIEpUMEHTAIbHBIE METO/IbI U3YyUYECHUS] BEUIECTB U MX NPEBPAICHUN: U3YUEHUE KOJUIEKIHMH «MeTaibl U CIUIaBbD»,
o0paslioB HEMETAUIOB, PEIICHHE OJKCIEPUMEHTAIBHBIX 3a/ad, HaONIOJCHWE U ONUCAaHWE JEeMOHCTPAIIMOHHBIX W
J1a00pATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCHIA ATFOMUHMS C PACTBOPAMHU KHUCJIOT U IIEJI0YEH, KAYECTBEHHBIC pPEeaKIUU
Ha KaTUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérel Macchl BemecTBa i 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA, MAcCe WM 00BEMY OHOTO U3
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJYKTOB PEAKIMHU, €CJIU OJHO M3
BEIIIECTB UMEET MPUMECH.



X¥MHUA M )KU3Hb

Ponp xumum B 00€CTICUCHHHM HKOJIOTHYECKOM, DHEPTreTUYECKON W MHINEeBOW O€30MacHOCTH, Pa3BUTHU MEIUIIAHEI.
[TonsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUU.

[Ipencrapienus 06 00X HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOTYyYCeHHS BaXKHEHUIIINX BEIICCTB.

UenoBek B MHUpPE BEHIECTB M MaTEPUAJIOB: BAKHEHIIME CTPOUTEIbHBIE MaTEpUaJIbl, KOHCTPYKIIMOHHBIE MaTEpUAIIbI,
KpacKH, CTEKJIO, KepaMHUKa, MaTepHaIbI JUIs DJICKTPOHUKH, HAHOMAaTEPHaIbl, OPraHMUYECKHUE U MUHEPAIbHBIC YI00pCHHS.

XuMusi U 370pOBbE YEJOBEKA: IpaBUJa HCIOJIb30BAaHUS JICKAPCTBEHHBIX IMPEMapaToB, MpaBuiaa OE30MacHOTro
HCIIOJIB30BaHUs MPENapaToB OLITOBON XMMHUU B MOBCEHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanm3anust MeXIpeIMETHBIX CBSI3eH MpPH M3YYEeHUU OOIIel M HeopraHnyeckor Xxumuu B 11 Kiacce ocymiecTBiseTcs
yepe3 MCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U TOHSITUH, SBISIIOIIUXCA CUCTEMHBIMH IS
OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHbIM (haKkT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CUHTE3, KilacCuUKaIus,
MIepUOANIHOCTh, HAOJIOACHNE, SKCIICPUMEHT, MOACTUPOBaHUE, U3MEPECHHE, SIBJICHHE.

dusznka: MaTepusi, SHEPrus, Macca, aToOM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PAJUOAKTUBHOCTh, MOJIEKYJIA,
SHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETUYMHBI U €IUHULIBI UX
M3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, dKocHucTema, Omocdepa, MaKpo- M MHUKPODJIEMEHTHI, BUTAMHUHBI, OOMEH BEIICCTB B
OpraHHU3Me.

['eorpadusi: MuHepabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonmorusi: XUMUYECKas MPOMBIIUIEHHOCTh, METALUIYPTHUsi, MPOU3BOJICTBO  CTPOUTEIIBHBIX  MaTE€pHUAJIOB,
CEJILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MMPOMBIILICHHOCTh, (hapMalleBTUUYECKAs MTPOMBIILICHHOCTh, TTPOU3BO/ICTBO
KOCMETHYECKUX IMPENaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, JJECKTPOHHAS  IPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 XUMKW HA BA30OBOM YPOBHE CPEJJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMSI OOYYArOIIMMHCSA TMPOTPAMM CPEIHEro OOIIero
oOpa3oBaHMsl (JIMYHOCTHBIM, METAlpeIMETHbIM WU THpeaMeTHbIM). HayuHo-meToaumueckoil OCHOBOM s pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS INPOTPaMM CpPEAHEro OOLIero oOpa3oBaHMs SIBISIETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

B cooTBeTCTBUU ¢ CUCTEMHO-AESITEIFHOCTHBIM MOJXO0/IOM B CTPYKTYpE JIMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MpEAMETa
«XUMHsD» Ha YPOBHE CPEHETO OOIIET0 00pa30BaHusl BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOyYaroIIMMMCS POCCHUIICKOM TpakIaHCKOM HWJAEGHTMYHOCTHU — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSITENIbBHOCTH U CAMOONPEIEIICHHUIO;

HaJIMYMe MOTHBAILIMU K 00y4EHHIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHH JTMYHOCTA Ha OCHOBE KITFOUEBBIX IEHHOCTEH U MCTOPHUECKUX
Tpaguiuii 0a30BOI HAYKW XUMHUH,

TOTOBHOCTh U CIHOCOOHOCTH OOYYarOUIMXCs PYKOBOJACTBOBATHCS B CBOEH NIE€ATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MIPUCYIIMMH LIEJTOCTHOW CHUCTEME XUMUIECKOTO 00pa30BaHUS;

HaJIMYMe TMPAaBOCO3HAHMSI SKOJIOTHUECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTH IIETTU M CTPOUTH KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» TOCTUTAIOTCS B €IUHCTBE YYEOHOW W BOCIHMTATEIHHON
JESITEIbBHOCTY B COOTBETCTBUU C T'YMaHHUCTUYECKHMMH, COLUMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMH U
ujearaMyd POCCHICKOTO TIpakJaHCKOTO OOIIecTBa, MNPHUHITHIMH B OOIIECTBE HOpPMaMH W MPaBHJIAMU TOBEJEHUS,
CIOCOOCTBYIONTUMH MPOIIECCaM CaMOIIO3HAHNS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS TMYHOCTH 00YJarOIINXCSI.

JIMYHOCTHBIE Pe3yJabTaThl OCBOSHUS MpeaMeTa «XUMHUS» OTPaKarT CHOPMHUPOBAHHOCTH OMbBITA MO3HABATEIHHOW H
MPAKTUYECKOHN AESITEeIbHOCTH 00yUaIOIIUXCs 110 pealn3alii MPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUSA .



0CO3HaHMsI OOYYAIOIIUMHKCS CBOUX KOHCTHUTYIIMOHHBIX TIPaB U 0053aHHOCTEH, YBaXKEHHUS K 3aKOHY M MPABOTIOPSJIKY;

MPEJCTABICHHS O COLUAIIBHBIX HOpMaX U MPaBUiIaX MEKIMYHOCTHBIX OTHOIICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TMPH CO3JaHUHM YYEOHBIX TPOEKTOB, PEIICHUU Y4YEOHBIX H
MIO3HABATEIbHBIX 33/1a4, BBIITOJTHEHUU XUMUUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH MOHMMAaTh ¥ MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTBI JPYTUX IPH aHAIN3€ Pa3InUHbIX
BUJIOB y4€OHOM J1eITeIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJICANI0 OTEYECTBEHHOU XUMHUH;

yBaKEHUSI K IMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTHKEHUS HAYKU €CTh Pe3yJbTaT JIJIUTEIbHBIX HAOIIOACHUN, KPOIIOTIMBBIX IKCIIEPUMEHTAIBHBIX IMOUCKOB, TOCTOSIHHOTO
TpyAa YYEHBIX U MPAKTUKOB,;

MHTEpeCca W TMO3HABATEIbHBIX MOTHUBOB B TIOJYYEHHM U TMOCIEAYIONIEM aHalu3e HH(OpMalMu O TMepeIOBbIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYAIlMHU, CBSI3AHHBIE C XUMUYECKUMU SIBICHUSMHU, U TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPUILEH C TO3UIIMII HPABCTBEHHBIX U MPABOBBIX HOPM H
OCO3HAHHE MOCIEICTBUI 3TUX MOCTYIKOB;

4) gopmMupoBaHNs KyJbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEH 3JI0pOBOrO M 0OE30IMacHOro o0pasa >KHU3HU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
COOCTBEHHOMY (hPM3MUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOMroieHusT TpaBWJI O€30MacHOro OOpalleHHus ¢ BellecCTBaMU B OBITY, MOBCEIHEBHOW J>XM3HU U B TPYIOBOM
NEATEIIbHOCTH;

MOHUMAHMS I[ICHHOCTH TpPaBUJ WHAUBUIYAIHHOTO M KOJUIGKTUBHOTO O€30MacHOTO TOBEJACHUS B CUTYyalUsX,
YIPOXKAIOIIMX 3I0POBBIO U KU3HHU JIFOJIEH;



OCO3HaHMS MOCIEACTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJKOT0JIsl, HAPKOTUKOB, KypEHUS );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMITIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIIbCKON ACATEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOW M IPYTUX BUAAX JIEATEIIBHOCTH;

YCTAaHOBKM HA aKTMBHOE Y4YacTHE B PEIICHUU NMPAKTUYECKUX 3a7ad COIMATbHOW HANpaBICHHOCTU (B paMKax CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K NPaKTUUYECKOMY H3Y4YEHUIO MOpodeccuil pa3IuyHOro pojaa, B TOM UKCIE€ HAa OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHUHN IO XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHIYaTbHOM TpaeKTOpuu oOpazoBaHusl, Oy Iylien mpodeccuu u peaansaiuu
COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U MOTPEOHOCTEM
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIECO00PA3HOTO OTHOIICHUS K MIPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00aJTBFHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM, BIUSHUS dKOHOMHUYECKHX MPOIECCOB HA COCTOSHUE
MIPUPOIHON U COUUAIBHOU CPEJIbI;

OCO3HaHMUSI HEOOXOAUMOCTH HCIOJB30BAaHUSA JIOCTMKEHMM XMMUU JUIs PEIICHUS BOIMPOCOB PaIlMOHATIBLHOTO
MPUPOIOTIONb30BAHUS;

AKTUBHOTO HENPUATHS JICUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEW NPUPOJHOW CpeAe, YMEHHUsS IPOTHO3UPOBATH
HEOIaronpusITHBIC YKOJIOTHIECKUE TTOCIICCTBUS MPEANPUHIMACMBIX ACHUCTBUHN U MPEIOTBPAIIAT UX;

HaJUYUsl Pa3BUTOTO DKOJOTHYECKOTO MBIILICHUS], YKOJOTHYECKON KYJIBTYpPhI, OMbITa JESITEIBHOCTH JKOJOTHYECKOM
HaIMpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaTHCS MMU B TIO3HABATEJIbHOW, KOMMYHUKATUBHOW M COIMAJIBHON MpaKTHKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM
MPaKTUKH;



NOHUMaHMUA CHeUu(UKA XUMHUH KaK HayKd, OCO3HaHUs e€ poid B (OPMUPOBAHUM PALMOHATIBHOIO HAYyYHOTO
MBIIUICHHSI, CO3/IaHUU IEJIOCTHOTO MPEACTABICHUS 00 OKpYXKalolleM MHUpE KaK O €IWHCTBE MPHUPOABI U YEIOBEKa, B
MO3HAHUH MPUPOIAHBIX 3aKOHOMEPHOCTEH U PEIICHNUU TIPOOJIEM COXPaHEHUs TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHWMHUHU JUII COBPEMEHHOW LMBWIM3AIMU: B €€ TyMaHHCTUYECKOil
HaMpaBICHHOCTH M BAXKHOH POJHM B CO3/JaHUM HOBOM 0a3bl MaTepUalbHON KyNbTYpBl, PELICHUU TI00albHBIX MpoOiIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOI, S3HEPTETUUECKON, MUIIEBON U 3KOJOTUYECKON 0€30IaCHOCTH, B Pa3BUTUHU
MEIUIMHBI, 00ECTIEYeHIH YCIOBUN YCIICITHOTO TPY/a M SKOJIOTHYECKH KOM(DOPTHOM KU3HH KaKJOTO YiIeHa OOIIeCTBa,

€CTECTBEHHO-HAYYHONH TPAaMOTHOCTU: TIOHMMAaHUSl CYIIHOCTH METOJOB TO3HAHHS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS Ul aHalM3a M OOBSICHEHUS SIBJICHUI OKPYXaloIero Mupa M
IPOUCXOSAIINX B HEM N3MEHEHUN, YMEHUS J1el1aTh 0OOCHOBAHHBIE 3aKIIIOUEHHS] HA OCHOBE HAay4HbIX (PaKTOB M UMEIOLINXCS
JAHHBIX C HENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJb30BaTh XMMHUECKHUE 3HAHUA JUIS PEIICHUs MPOOJIEeM B PEabHBIX KU3HEHHBIX
CUTYaIusX;

MHTepeca K O3HAHUIO U UCCIIEeI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHMUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IOJIYYEHHIO HOBBIX
3HAHUU IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMuHbIX cpepax npodheccuoHanbHOU NeITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yibTaThl OCBOEHUS YYEOHOro mpeaMmeTra «XUMUsS» Ha YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUYUMble JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYUYAIOIIMXCA  MEXKIUCUUIUIMHApHbIE  (MEXIpPEIMETHbIE)
oOlIeHAyYHbIE TOHATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa M chenupuKy METOJOB IO3HaHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (MarTepHs, BELIECTBO, SHEPrus, SBJICHUE, IPOLIECC, CUCTEMa, HAy4yHBIH (akKT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIEIOBaHKE, HA0II0IEHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);



yHUBEpCAJIbHbIC y4eOHBIC JeHCTBHUS (MO3HABATE/IbHBIC, KOMMYHHUKATHBHBIC, PETYJISITUBHBIC), 0OOECIICUUBAIOIINE
dbopmupoBanre PyHKITMOHATEHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIMHA 00YJaIOIuXCs;

CIIOCOOHOCTh OOYYaIOIIUXCS MCIOJb30BaTh OCBOCHHBIE MEXKJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCAJIbHbIC YUCOHBIC ICUCTBUS B MO3HABATEIIHFHON M COIIMAIBLHOM MPaKTHKE.

MeranpenMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHUE  YHHBEPCAJbHBIMU  y4Y€OHBIMH  I103HABATEJIbHBIMH,
KOMMYHHMKATUBHBIMU U PETYJISITUBHBIMU JIECTBUSIMU.

OBJaieHne YHUBEPCAJIbLHBIMYI YU€OHBIMH MO3HABATEILHBIMU AeHCTBUSIMH:

1) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITEIIbHO (DOPMYJIMPOBATh U aKTYaJM3UPOBATh MPOOJIEeMYy, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACATh LEJIH JESITEIbHOCTH, 3a7aBas mHapaMeTpbl U KPUTEPUM HX JOCTHUKEHHS, COOTHOCUTH PE3YJbTAThI
NeSTEILHOCTH C TIOCTABJICHHBIMHU IIEIISIMU;

HCIIOJIB30BaTh MPYU OCBOSHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIILJICHUS — BBIACISITh XapaKTepPHbIE TPU3HAKY MOHIATHI U
YCTaHaBJIMBATh UX B3aMMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIINE MOHSITHS sl OOBICHEHUS OTACIBHBIX (PAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KJIaCCU(PUKAITUN BEIIECTB M XMMUYCCKUX PEaKITU;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY U3YyUYaeMbIMU SIBIICHUSIMU;

CTPOUThH JIOTUUECKUE paCCYXKICHUsI (MHIYKTUBHBIC, ICAYKTHUBHBIC, O AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH BHIBOJIBI M 3aKTFOUCHUS;

PUMEHSTh B IIPOIECCe MO3HAHUS, MCIONb3yEeMble B XHUMHH CHUMBOJHYECKHE (3HAKOBBIC) MOJICIH, TTPeoOpa3oBbIBATH
MOJICIbHBIC TPEJICTABICHUS — XUMHUYECKHH 3HaK (CHMBOJI) 3JIEMEHTa, XHMHUYecKas (opMyia, ypaBHEHHE XHUMHUUYECKOM
peaKkiMu — TpU pPEHICHUH Yy4eOHBIX TIMO3HABATEIBHBIX W MPAKTUYECKHX 3a]ad, MPUMEHATh Ha3BaHHBIC MOJICIIHHbBIC
MIPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUYaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE TeiiCTBUA:

BJIQJIETh OCHOBAMH METO/IOB HAYYHOI'0 MO3HAHUS BEIIECTB U XUMHYECKUX PEAKIIUil;

dbopMyIHpOBaTH €N U 33/1a4d UCCIIEIOBAHUS, UCIIOJIH30BATh MOCTABICHHBIE M CAMOCTOSITENHPHO CHOPMYITUPOBAHHBIC
BOIPOCHI B KaueCTBE HMHCTPYMEHTA IO3HAHUS W OCHOBBI i1 (DOPMUPOBAHUS TUIMOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;



BJQJI€Th  HaBBIKAMH  CAMOCTOSITEIBHOTO  IJIAHUPOBAHMS U TPOBEJEHUS  YUYEHUYECKHX  JKCIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHsS HaOM0JaTh 3a XOJOM TpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yJbTarT,
dbopMynupoBath O0O0OOIIEHHSI W BBIBOJBI OTHOCHTEIHHO JIOCTOBEPHOCTH pPE3YJIbTaTOB HCCIECAOBAHUS, COCTaBISATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIeAOBATENIbCKOM M TMPOEKTHOW JEATEIbHOCTH, MPOSBIAThH CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PEUICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHIO Pa3Iu4HbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCS B PpA3JIMYHBIX HCTOYHHMKAX HHPOpMaIMK (HAYYHO-TIOMYJIApHAs JUTEepaTypa XHUMHYECKOTO
COJIEp)KaHusl, CIPaBOYHbIE IOCOOus, pecypchl MHTepHeTra), aHaNM3UpOBaTh MHPOPMALUIO PA3IUYHBIX BHUIOB U (popm
MIPEICTABICHUS], KPHTHUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

dbopMyIUpPOBATH 3alPOCHl U MPUMEHSTH Pa3IMUHbIC METO/bI MPU MOUCKE U OTOOpEe UH(pOpMAIUU, HEOOXOAUMOU st
BBINIOJIHEHHSI YYEOHBIX 3a7]a4 ONPEAEIEHHOTO TUTIA;

nprOOpeTaTh OMBIT HMCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMM U PA3JIMYHBIX TMOUCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMYy MpeAcTaBieHUs HHpopMauuu (Cxembl, Trpaduku, AuarpaMMmel,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

UCIIOJb30BaTh HAy4YHbIM $3bIK B KAyeCTBE CpPEACTBA MNpU padboTe ¢ XUMUYECKOM HHpOpMauuen: NPUMEHSTh
MEXIpeAMETHbIC ((hU3HUEeCKUEe U MaTeMaTHUeCKue) 3HAKK U CUMBOJIBI, POpMyIibl, a00peBUATypbl, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBjaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1€CTBUSIMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbl B XOJ€ Juaiora W/Wiu IUCKYCCUH, BBICKAa3bIBaTh HJEH,
(bopMyIMpoBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYIIaTh C MPE3EHTALMEl pe3yJbTaTOB ITO3HABATEJILHOM JAESATENbHOCTH, IOJYYEHHBIX CaMOCTOATENIBHO WU
COBMECTHO CO CBEPCTHUKAMM MPU BBHINOJHEHUH XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIEIOBAHUIO



CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alii y4eOHOro MpoekTa u (HOpMyIupoBaTh BBIBOJIBI MO pe3yJibTaTaM MPOBEIEHHBIX
UCCJIETOBaHMM MyTEM COTIIACOBAHUS MO3UIIUHN B X0Z€ 00CY X IeHUS 1 OOMEHAa MHCHUSMHU.

OBJiaieHNe YHUBEPCAJIbLHBIMYU PEryJISSiTUBHBIMU AeCTBUAMMN:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATENIbHYIO JIEATENbHOCTD, ONpEAesisis e€ el U 3a]auH,
KOHTPOJUPOBATh U IO Mepe HEOOXOJAMMOCTH KOPPEKTHUPOBATH IMpEJIaraéMblil aJrOpUTM JEHCTBUN MPHU BBINOIHEHUHU
y4eOHBIX U UCCIIEIOBATEIbCKUX 3a]1a4, BRIOUpaTh Hanbosee 3(h(HEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YYETOM MOTYyYeHUs HOBBIX
3HaHUU O BEIIECTBAX U XUMHUYECKUX PEAKIIUSX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUSA Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN 0 XMMHYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMHH
B MO3HAHUM SIBJICHUN MPUPOJIbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH,
HEOOXOJIMMOU JIsl PEIICHUsS] MPAKTUYECKUX 3a7a4 U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CHCTEMON XMMWYECKHUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOTMOJATAIONINE MOHSITHS (XUMHUYECKUN DIIEMEHT,
aToM, DJICKTPOHHAsI 000JI0YKA aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMUYECKASI CBSI3b, CTPYKTYpHAS
dbopmyna (pa3BépHyTast U COKpamiéHHas ), MOJib, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, (PyHKITMOHAIbHAS
rpynna, paavukaji, U30Mepus, U30MEPbI, TOMOJOTHUYECKUIN Psii, TOMOJIOTH, YIJIE€BOJOPOAbI, KUCIOPOA M a30TCOJEpKAIINE
COCMHEHHUsI, MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIC COCIWHEHMS); TCOPUU U 3aKOHBI (TEOpHs
CTpPOEHMS oprannueckux BemectB A. M. byTiepoBa, 3aK0H COXpaHEHUsI MACcChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3bIK XMMHWH; MUPOBO33PCHUECKHE 3HAHUS, JICKAIIWE B OCHOBE IMOHUMAHMUS IMPUUYMHHOCTU U CHUCTEMHOCTH XHMHYECKHX



ABJICHUM, (HAKTOJOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUHM U OE30MacHOM HCIOJIb30BAHUU BaKHEHIIUX
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU JIEATETLHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUW BBISBJIATh XapakTEpPHBbIC TMPU3HAKA TIOHATHHA, YCTAHABIMBATh WX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIME MTOHATHUS IIPU OMKUCAHUU COCTaBa, CTPOEHUS U IPEBPAILICHU OPraHUYECKUX COCANHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIIOJIH30BATH XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOW) POPMYIT OPraHMUYECKUX BEUIECTB U YPABHEHUM XUMHYECKUX PEAKIUHN, U3TOTaBIMBATH MOJIEIH
MOJIEKYJT OPTaHUICECKUX BEMIECTB IS WIUTFOCTPAITUN UX XUMHUYISCKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMCHHUI yCTaHABIMBATH MPUHAJIC)KHOCTh U3YYCHHBIX OPTAaHWMYECKHX BEIIECTB IO UX COCTaBy U
CTPOCHHUIO K ONpEeNeIEHHOMY KJAacCy/TpyIne CcOoeAuHEHUMN (YrJIeBOJOPOJbI, KUCIOPOA U a30TCOJAEpPKAIIUE COCAMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHMs), JaBaTh WM Ha3BaHus 1o cuctematuueckoil Homenkiatype (IUPAC), a Takxke
MIPUBOJNTHh TPUBUAIBHBIC HA3BaHMS OTACIBHBIX OPTaHUYECKHUX BEIISCTB (ITHUJICH, MPOIMWIICH, alleTHJICH, STHUJICHTIIUKOJIb,
rmnepuH, ¢deHon, (GopManbAeTH, aleTalbJIeTHa, MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHUCIOTa,
CTeapuHOBAs KUCJIOTA, TJII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHUSI OMPENEISATh BHUIAbl XUMUYECKON CBS3UM B OPTaHMYECKHX COCAMHEHUSX (OJUHApHBIC U
KpaTHbIE);

c(hOpPMHPOBAHHOCTh YMECHHS TIPUMEHSTH TOJIOKEHUSI TEOPUU CTPOCHUSI OpTaHMUYecKuX BemecTB A. M. byTtneposa s
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MAacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA TUITUYHBIX
MPEACTaBUTENCH PA3IMYHBIX KJIACCOB OPraHWYECKUX BeEIIeCTB (METaH, 9TaH, STWIEH, MPOMWICH, alleTWieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3071, METaHOJ, STaHOJ, ATHJICHTIINKOJIb, TIIUIEPUH, (PEHOI, alleTaIbICTHI, MypaBbUHAS U YKCYCHasI
KHUCIIOTHI, TJIOKO3a, KpaxMall, [EeJUTI0I03a, aMHHOYKCYCHAsl KUCJIOTa), WJUTFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTePHU30BaTh UCTOUYHUKH YTIEBOJAOPOIHOTO CHIPhs (He(Th, MPUPOAHBINA Ta3, Yroib),
CIIOCOOBI X TIEPEPAOOTKHU U MPAKTUIECKOE MPUMEHEHHE MMPOTYKTOB MepepadOTKU;



c()OPMUPOBAHHOCTb YMEHUN MPOBOJAWUTH BBIYMUCICHHUS MO XUMHYECKMM YPaBHEHMSM (Macchl, 00bEMa, KOJIWYECTBA
MCXOIHOTO BEUIECTBA WU MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIECTB MU
MIPOJIYKTOB PEAKLIUN );

c(OpPMUPOBAHHOCTh YMEHMI BJIa/I€Th CUCTEMOM 3HAHUNA 00 OCHOBHBIX METOJIaX HAYYHOT'O MO3HAHUS, UCIOJIb3YEMBIX B
XUMHM TIPpU HU3YyYEHUU BEIIECTB U XUMMUYECKHUX SBJICHMNU (HAOMIOJEHUE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE),
HCIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS PEILICHUIN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM;

chOpPMHUPOBAHHOCTh yYMEHHM COOMIOaTh TMpaBWiIa TOJMB30BAaHUS XHMHUYECKOW TOCYIOoW U J1abOpaTopHBIM
o0opy/noBaHUEM, a TaKXe NpaBuja OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKUUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATH M BBIMIOJHATh XMUMHUYECKUN HKCIEPUMEHT (TpPEBpaIlCHUs OPTaHMYECKUX
BEIIECTB MPU HArPEBAaHUU, MOTYUCHHE STHJICHA U U3yUYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPTaHUYECKUX BEIIECTB,
AeHaTypanus OeJIKOB IMPU HATPEBaHHH, IBETHBIC PEAKIIUU OEJIKOB) B COOTBETCTBUU C TPABUIIAMHU TEXHUKU O€30MMaCHOCTH MPH
oOpallleHuu C BEIeCTBaMHU M JIAOOpaTOpPHBIM O0OpPYIOBAaHUEM, NMPEACTABIATh PE3YJIbTaThl XUMUUYECKOTO 3KCIEPUMEHTA B
(dbopMe 3anrcu ypaBHEHUI COOTBETCTBYIOLIUX PeakUii 1 (OPMYIMPOBATH BBIBObI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0O HWH(GOpPMAIMIO, TOIy4aeMyl0 W3 pPa3HBIX
MCTOYHHUKOB (CpeCTBa MaccoBOi MHGopmanu, MHTEpHET U APYyTUX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPAaBUJIA IKOJOTHYECKU 1EeTIeCO00Pa3HOTO MOBEJACHUS B OBITY U TPYJIOBOM
JESTeIbBHOCTU B LEJISIX COXPAaHEHMsI CBOETO 3JI0pPOBbS W OKpYXKalIIed MNPUPOAHON cpedbl, OCO3HAaBaTh OMACHOCTD
BO3/ICHICTBUS HA KUBbIE OPraHU3MBbI OIPEIeIEHHBIX OpraHMUYeCKUX BEIIeCTB, MOHUMas cMbic okazatesns [1/1K, noscusts Ha
npuMepax CrocoObl yMEHbBIIICHUS U PEAOTBPAILCHUS UX BPEAHOTO BO3JICHCTBHUS Ha OpTraHU3M YeIIOBEKa;

Ui OOyJaromMXCcsi C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: yYMEHHE MPHUMEHSITh 3HAHHWS 00 OCHOBHBIX
JOCTYMHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUIA;

JUIA CIeNbIX U CIa0OBUAAIIMX OOYYaIOIUXCsS: YMEHUE MCIOJB30BaTh Pelibe(PHO-TOUEUHYIO cucTeMy oOo3HaueHui JI.
Bpaitns nis 3anucu xuMudeckux Gopmyi.



11 KJTACC

[IpenmeTHbIE pe3yabTaThl OCBOECHHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

Cc()OPMUPOBAHHOCTb MPENCTABICHUM: O XUMHYECKOW COCTaBISIOUIEH €CTECTBEHHO-HAyYHOM KAapTHUHBI MHpA, POJIU
XUMHHM B TIO3HAHUU SIBJICHUHM MPUPOABI, B (OPMUPOBAHUU MBILUIEHHUS W KYJbTYpbl JUYHOCTH, €€ (DYHKIHOHAJIBHOM
IPaMOTHOCTH, HEOOXOJIMMOM JJI pEelIeHUs] MPAKTUYECKHX 3a/lad M SKOJOTMYECKH OOOCHOBAHHOIO OTHOIIECHHSI K CBOEMY
3JI0POBBIO U IPUPOAHOU CPEJIE;

BJIAJICHUE CHCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBONOJAralOUIUE MOHATUSA (XMMHUYECKHUI 3JIEMEHT,
aToMm, W30TOM, S-, P-, d- DIIEKTPOHHBIE OPOWUTAIM aTOMOB, WOH, MOJIEKYJId, MOJIb, MOJIIPHBIH OO0BEM, BaJICHTHOCTH,
ANEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHCIICHHS, XUMUYECKas CBsI3b (KOBaJEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTaJUIMYECKasi PEIIETKA, TUIIbl XUMUYECKUX pPEeaKUUid, pacTBOP, JJIEKTPOJMTHI, HEIIEKTPOJUTHI, JIEKTPOJIUTHYECKAs
JTUCCOLIMALINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKOW PEAKLIMHA, XMMUYECKOE PAaBHOBECUE); TEOPUU U 3aKOHBI
(TeopHust PAEKTPOIUTHUCCKON JUCCOIMAIINM, TIepuoandeckuii 3akon JI. . MenaeneeBa, 3aK0H COXpaHEHHSI MAacChl BEIIIECTB,
3aKOH COXPAHEHMS U MPEBPALICHUS YHEPTUU NIPU XUMUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XU MHH,
MHPOBO33PEHUYECKUE 3HAHMS, JEXKAllhUe B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUMH,
(aKTOJOrMYeCKHe CBECHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MMaCHOM HCIOJIb30BAHNUN BAKHEUILIMX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM NEATEIBHOCTH YEI0BEKa,

cOPMUPOBAHHOCTh YMEHUN BBISABIATh XapaKTepHbIE MPU3HAKU TOHATHM, YCTaHaBIMBAaThb MX B3aUMOCBSI3b,
MCITOJIB30BaTh COOTBETCTBYIOIIKE MTOHATHUS ITPU ONMCAHUHA HEOPTaHWYECKHUX BEIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN MCMOIb30BATh XUMHUECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHUs (POPMYJT BELIECTB U yPABHEHU
XUMHUYECKUX peakiuil, cuctematniyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKUX
BeIECTB (yrapHblii ra3, yriaekHcibli ra3, aMMHUak, rai€Has U3BeCTh, HEral€Has H3BeCTh, TUTHEBASI COA, IMPUT U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHUI ONpPEENsITh BaJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOrO0 COCTaBa, BUJ XMMHYECKOW CBS3M (KOBAJIEHTHAs, MOHHAS, METAJIIMYECKas, BOJAOPOJIHASA) B COCAMHEHUSIX, TUI
KPUCTAJUIMYECKONW PElIETKH KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJIEKYJIsipHAsi, HIOHHAs, METAJJIMYEeCKas ), XapakTep cpebl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COEAMHEHUM;



chOpPMHUPOBAHHOCTh YMEHHH YyCTaHABIWMBAaTh IPUHAJIC)KHOCTh HEOPTraHMYECKHWX BEIIECTB IO HX COCTaBYy K
onpenenéHHOMY KJIacCy/Tpymie COeAUHEHUN (MPOCThIC BEMECTBA — METAJUTBI U HEMETAJUTbl, OKCHUJIbI, OCHOBAHUS, KACIIOTHI,
aM(pOTEpHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICH Mepuonyeckoro 3akona J[. M. MenneneeBa U JeMOHCTPUPOBATh €0
CHUCTEMATU3UPYIOIIYI0, 00BICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTePHU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 2JIEMEHTOB 1—4 mepuooB
[Mepronnyeckoit cuctemMbl xumuueckux avieMeHToB J[. WM. MeHneneeBa, HCIONB3ysl MOHATHSA «S-, P-, O-3IEKTpOHHBIC
opOUTaNIN», «IHEPIEeTUYECKUE YPOBHU», OOBSICHSATH 3aKOHOMEPHOCTHU H3MEHEHUS CBONCTB XMMHUYECKUX AJIEMEHTOB M HX
COCIMHECHUH 10 nepruoiaMm U rpymnmnam llepruoanueckon cucteMsl xumudeckux sneMeHToB 1. . Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB
Pa3IMYHBIX KJACCOB, MOATBEP)KIATh CYHIECTBOBAHME T'€HETHYECKOW CBA3W MEXIY HEOPraHWYECKMMH BEIIECTBAMHU C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHM;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIIUU MO PA3IUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupymroImx BelIeCTB, TEIIOBOMY 3((dEKTy peakIuu, W3MCHCHHUIO CTEICHEW OKHCICHHS DJEMEHTOB, OOpaTHUMOCTH
PEAKILINH, YUYACTHIO KaTalnu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHU COCTABJISATh YPABHEHUS PEAKIIUNA PA3JIMUHBIX TUIOB, MOJHbBIE U COKpAIIEHHBIE YPaBHEHUS
peakiuii FOHHOTO 0OMEHA, YUUTBIBAsI YCIOBUS, MMPU KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKIMH, IMOJATBEP)KIAIOIIME KAYeCTBEHHBIM COCTAaB  Pa3lIMYHBIX
HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHH PACKpbhIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaJlaHCca ITUX PeaKIuii;

c(hOPMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKkIuu OT Pa3IuvHbIX (PAKTOpPOB;
XapaKTep CMEIICHUS XUMUYECKOT0 pPaBHOBECHS B 3aBUCMMOCTH OT BHeIIHETo Bo3aercTBus (mpunuun Jle Hlatense);



c(hOPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XHUMHUYECKHE IIPOIECCHI, JICKAIIME B OCHOBE IPOMBIIIJICHHOIO
MOJIyYEHHUs] CEPHOM KHCIIOThl, aMMHAKa, a TaKXe CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPHHIMIAX U
AKOJIOTHYECKUX MPOOIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIUUCICHHS C KCIOJIB30BAHMEM IIOHATHS «MaccoBasi JOJs BellecTBa B
pacTBope», OOBEMHBIX OTHOIICHHUH Ta30B MPHU XUMHUUYECKUX PEAKIIUIX, MAcChl BEIIECTBA UM 00bEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOUIUMX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(pdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAaHEHUS DHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHH COONIOAaTh TPaBWJIA IIOJIB30BAHUSA XUMHUYECKOH TIOCYIOM ®  JabopaTOpHBIM
o0opyJ0BaHUEM, a TaKXke IMpaBuia OOpalleHUss C BEIIECTBAMU B COOTBETCTBHU C HMHCTPYKUIUSIMH IO BBITOJHEHHUIO
71a60pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUTAHUPOBATH W BBITIOJIHATh XUMHUSCKHUH SKCIIEPUMEHT (pa3IoKeHUE TIEPOKCHIa BOJOPOaAa
B MMPUCYTCTBUH KaTaJIM3aTOpa, OTMPEEICHUE CPEIb PACTBOPOB BEIIESCTB C TIOMOIILI0 YHUBEPCATHLHOTO WHINKATOPA, BIHSHIC
pasTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakliy, peaKkIMi HOHHOTO 0OMEHa, KaueCTBEHHBIE pPEaKINMK Ha CyIbdar-,
KapOoOHAaT- U XJOPUA-aHHOHBI, HA KAaTHOH aMMOHMS, PEIIEHHWE SKCIEPUMEHTAIBHBIX 3aJad Mo TemMaMm «MeTaisy u
«HemeTamnel») B COOTBETCTBUU C MPaBUJIAMU TEXHUKUA O€30MACHOCTH TpPH OOpaIllleHUH C BEIIECTBAMHU U J1abOpaTOPHBIM
o0opyI0BaHUEM, MPEACTABIATh PE3yIbTAaThl XUMUYECKOTO KCIEpHUMEHTa B (hOpPME 3aliCH YpaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBHIBOJIBI HA OCHOBE ATHUX PE3YIIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAIM3UPOBATH XHUMHYECKYI0 HH(POPMAIHMIO, TMOJYy4aeMyl0 W3 pPa3HbIX
HMCTOYHHUKOB (CpEJICTBA MACCOBOM KOMMYHHUKaluu, UHTEpHET U IpyTuX);

c(hOpPMHUPOBAHHOCTh YMEHUW COOIIOAATh MpaBUjia AKOJOTHYECKH IEIeCO00pPa3HOTO TMOBEJACHUS B OBITY U TPYIOBOM
JEATETPHOCTH B IICNIAIX COXPAHEHHUS CBOETO 370POBbS M OKPYKAIOIICH NPHUPOAHOW Cpeapl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHS HAa JKMBBIC OPTaHWU3MBI OINPEACIEHHBIX BEIIESCTB, TOHMMas cMbIci mokaszatens [1JIK, moscHATe, Ha mpumepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa,

JUIsT OOyYaroIIMXCS C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE MPUMEHSATh 3HAaHUS 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBJICHUI;



JUTSL CJIETIBIX U CIA0O0BHUISIIUX OOYyYaroUuXcs: YMEHUE HCIIOJIb30BaTh pelbeHO-TOUCUHYIO cCUCTeMy 0003HaueHui JI.
Bpaiins ayis 3anucu XumMudeckux Gopmyi.
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24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccuukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUHBI: METUJIAMHUH W aHUJIAH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,ZLHaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTAaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHUCTEeME XMMUUYeCKuX dmemMeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI U X
COE€TMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXXHEUIINX HEMETAIIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponp xumMun B 00ecriedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XUMUS U 37I0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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