AnHotanus PII no yue6HOoMy npeamery «XumMus».

1. PaGouas nmporpamMma mo yueOHOMY npeaMeTy «Xumus» (0a30BbIil ypOBEHb) (MMpeaMeTHas 00J1acTh
«EcTecTBEeHHO-HAYyYHBIC TIPEIMETHI») (aiee COOTBETCTBEHHO — MPOTpaMMa IO XUMHUHU, XUMHS) BKIIOYACT
MOSICHUTENBHYIO 3alUCKY, COoAepKaHHe OOydeHHUs, MIIaHUpYEMble Pe3yJbTaTbl OCBOCHMSI MPOrPaMMBI IO
XUMHUH.

2. [losicHutenbHas 3amMcka OTpakaeT OOIIMe IeNM M 3aJauyd M3y4YeHHUS XUMHUH, XapaKTePUCTUKY
MICUXOJIOTHYECKHUX MPEANOCHUIOK K €€ M3YYCHHIO O00yJaroIIUMHUCS, MECTO B CTPYKTYpe y4eOHOro IUIaHa, a
TaKXKe MOAXOAbl K OTOOPY coAepxaHHs, K ONpEeAeNCHUIO IUIAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYpe
TEMaTUYECKOT0 MIAaHUPOBAHUS.

3. Conepxanue OOy4YeHHs] PACKPBIBAET COJEpPKATENbHbIC JIMHUU, KOTOpbIE MPEANaraloTcs [is
00513aTeIbHOTO U3YYEHHSI B KAXKI0M KJIacCe Ha YPOBHE CpPeIHET0 0011ero oopa3oBaHus.

4. [Inanupyemble pe3yJabTaTbl OCBOEHHUS MPOrpaMMbl [0 XHMMHHM BKJIIOYAIOT JUYHOCTHBIE,
METarnpeIMETHbIE Pe3yJIbTaThl 3a BeCh MEpPHOJ OOy4YeHHMsS Ha YPOBHE CPEIHEro oOmero oOpa3oBaHUs, a
TaK)Ke IpeIMEeTHbIE JOCTHKEHHS 00YJaroIIerocs 3a Kax bl roJi 00y4eHusl.

5. IlosicHuTenpHas 3amuckKa.

5.1. IlporpaMmma 1o XMMHUHM Ha YPOBHE cpeaHero oOmiero obpazoBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelbHONW NPOrpaMMBI CPEIHEro o0miero
oOpazoBanus, npeacrasieHHbIX B PI'OC COO, ¢ yuérom Konnenmuu npenogaBanusi yueOHOro mpeameTa
«Xumusi» B 0o0pa3oBaTeldbHBIX opranmzanusax Poccuiickoit ®enepanuu, pealu3yrOIMX OCHOBHBIC
o0pa3oBaTenbHbIE MPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUH (efepanbHOi paboueit mporpaMMbl BOCITUTAHHUS.

5.2. OcHOBY MOAXOA0B K pa3pabOTKe MPOrpaMMbI MO XUMHUH, K ONPEISICHHUIO OOIICH CTpaTeruu
oOyueHusi, BOCIUTAHUS M PAa3BUTHS 0OydaroluXcsl CpefcTBaMHu yuyeOHoro mpeamera «Xumus» ans 10-11
KJlacCcOB Ha 0a30BOM ypOBHE COCTaBMIM  KoHUenTyadbHble mnonoxeHus OIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJep)KaHUs, pe3yJlbTaToB OOydeHUss U TpeOOBaHUN K YpPOBHIO
MMOJATOTOBKH BBIITYCKHHKOB.

5.3. B cooTBeTCTBUM C JaHHBIMU MOJIOKEHUSAMU TMporpamMma Mo XuMuM (0a30BbIi ypOBEHb) Ha
YPOBHE CpeIHEro 0011ero 00pa3oBaHus:

yCTaHaBIMBaeT  o0s3aTenbHOE  (MHBApHMAHTHOE)  NPEIMETHOE  COJEpXKaHUe,  ONpeAenseT
KOJIMYECTBEHHBIE M KAUECTBEHHBIC €ro XapaKTEPUCTHKKM Ha KaXJAOM JTarle W3ydeHUs IMpeaMeTa,
MpelycMaTpuBaeT MPUHLUIBI CTPYKTYPUPOBAHHS COACpPXKAHHMS M paclpefesieHuss €ero Mo Kiaccam,
OCHOBHBIM pa3jieJiaM U TeMaM Kypca;

naéT TpHUMEpPHOE pachpeieNieHHe Y4eOHBIX YacoB IO TEMaTHYECKHM pas3feliaM, pPEeKOMEHAYeT
MPUMEPHYIO TIOCTEA0BATEIPHOCTh H3YYEHHUs OTAENBHBIX TEM Kypca C YYETOM MEXIPEAMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKK Y4eOHOTO Tpolecca, BO3pacTHBIX ocobeHHocTel oOyyatoruxces 10-11
KJIaCCOB;

JAET METOJIMYECKYI0 HHTEpIpETalui0 LeJleld HU3Yy4eHUs NpeIMeTa Ha YpPOBHE COBPEMEHHBIX
MIPUOPUTETOB B CUCTEME CPEHEro 00IIero 00pa3oBaHus, COAEPKATEILHON XapaKTePUCTUKH TIAHUPYEMBIX
pE3yNbTaTOB OCBOCHHUS OCHOBHOW 0O0pa3oBaTelbHOW MpPOTrpamMMbl CpeAHEro oO0Iero o0pa3oBaHUS
(JIMYHOCTHBIX, METAMPEIMETHBIX, TIPEIMETHBIX), OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHON NIEATETbHOCTH
oOyuJaroIerocsi Mo OCBOCHHIO cojepkaHusi npeameta. [Io BceM Ha3BaHHBIM MO3HIMSIM B MpPOTpamMme IO
XUMUU COOJIIOJIEHa TPEEMCTBEHHOCTh ¢ (enepanbHOM pabouell mporpaMmMoil OCHOBHOTO OOIIEro
oOpa3zoBanwus Mo XuMuu (17151 8—9 Ki1accoB 00pa3oBaTENbHBIX OpraHu3alnii, 0a30BbIil YPOBEHB).

5.4. TlporpaMma 10 XMMHH SIBIISIETCS OPUEHTHUPOM [JISi COCTABJIICHHUS pabO4YMX MPOrpaMM, aBTOPHI
KOTOPBIX MOTYT MPEIJIOKUTh CBOM MOIXOJ K CTPYKTYPUPOBAaHUIO M TIOCTENOBATEIBHOCTH HW3YYCHUS
y4eOHOrO0 Marepuana, a TakKe CBOE BHJEHHE OTHOCHUTEIHLHO BO3MOXXHOCTH BBIOOpa BapHaTHBHOU
COCTaBJISIONICH coAep)KaHUsS TpeaMeTa OMOJHUTENbHO K 00s3aTenbHON (MHBapUAHTHOW) YacTH €ro
CoJIepKaHusl.

5.5. Xumunueckoe oOpa3oBaHMe, MOTy4aeMOe BBITYCKHHUKaMU 0011e00pa3oBaTebHON OpraHU3aIii,
SIBJSIETCS HEOTHEMJIEMOU YaCThI0O MX OOPa30BAHHOCTH W CIYXKUT 3aBEPIIAIONIAM JTallOM pean3alliyd Ha
COOTBETCTBYIOIIEM 0a30BOM ypPOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYIIUX I[ETOCTHOM CHCTeME XUMHYECKOTO
oOpaszoBanms. KiroueBble IIEHHOCTH  KacarOTCsS TIO3HAHWUS 3aKOHOB  NPHPOABI, (OPMHUPOBAHUS
MHUPOBO33PEHUsI M OOIIeHd KyIbTyphl UYEIOBEKa, a TaKkKe JKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO U MPHUPOAHOMN cpene. Peanusyercst xuMuyeckoe oOpa3oBaHre 00Oydarolmuxcs Ha YpOBHE
cpenHero oOmiero oOpa3oBaHHUsSl CPEJCTBAMHU y4eOHOTO MpeaMeTa «XUMHUs», COJAepKaHUEe U MOCTPOCHHUE
KOTOPOTO OIpEIEICHBl B MporpaMMme M0 XUMHU C YYETOM Chenu(uKkd HayKu XUMHH, €€ 3HaYeHUs B



MO3HAHWU TPUPOABI U B MaTepUAIbHOW KU3HH OOIIECTBA, a TaKKe C yU4ETOM OOIIUX Iesiel M MPUHLUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CpeAHero obmero obpaszoBanus B Poccuiickoit
denepanuu.

[Ipu ¢dopmupoBanuM conepxkaHus mpeaMera «XHUMHUA» YYTEHBbl CIEIyIOIUE IOJ0XKEHUS O
cneur(rke U 3HAYCHUH HAYKW XUMUH.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MIpaeT 0coOyro pojb B CO3JaHUU HOBOW Oa3bl
MaTepHabHON KYJIbTYphI, BHOCHT CBOH BKJaJ B ()OPMHPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, B
CO3JIaHME LIEJIOCTHOTO MpPEJCTaBIEHUsI 00 OKpYXarolleM MHUpe Kak O €IUHCTBE NPUPOABI M YeNOBEKa,
KoTOpoe (opMupyercs B XMMHM HAa OCHOBE TMOHUMAHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpA,
OCO3HaHMs B3aMMOCBSI3U MEXAY CTPOCHHUEM BEIIECTB, WX CBOMCTBAMHU U BO3MOXHBIMH OOIACTIMU
IIPUMEHEHHUSL.

CoBpeMeHHass XUMHUS KaK HayKa CO3MJaTelbHAs, HayKa BBICOKMX TEXHOJOTMH HalpaBiIcHA Ha
pemieHre TI00ANBHBIX MPOOJIEM yCTOWYMBOTO pPA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPIrEeTHYECKOMH,
IUILEBOM, HKOJIOTMYEcKO Oe30macHOCTH M OXpaHbl 370pOBbA. TecHO B3aUMOJCHCTBYS € JpyruMu
€CTeCTBCHHBIMH HAayKaMH, XHMHUS CTajla HEOTHEMJIEMOM 4YacThl0 MHPOBOH KyNIBTYphl, HEOOXOAMMBIM
YCIIOBHEM YCHEIIHOTO TPYa M KU3HU KaXKJOr0 4JieHa O0IIecTBa.

5.6. B cooTBeTcTBHHU C OOIIMMHY HETSMHU U MPUHITUIIAME CPETHETO 00IIET0 00pa30BaHMsI COACPKAHIEC
npeamera «Xumus» (10-11 kmacesl, 0a30BbI ypOBEHb M3y4YEHHs) OPUEHTHPOBAHO NMPEHMYILECTBEHHO Ha
OOIIEKYJIBTYPHYIO IOATOTOBKY OOYYaIOUIMXCS, HEOOXOOUMYI0 UM JJIsi BBIPAOOTKH MHPOBO33PEHUECKUX
OPHEHTUPOB, YCIICIIHOTO BKJIIOYEHHMS B JKU3Hb COLIMYMa, NPOJOJDKEHUS O0pa3oBaHHS B pa3IMYHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

5.7. CocTaBisIOmKUMU IIpeaMeTa «XUMUsA» SIBIAIOTCA 0a30Bble Kypchl — «OpraHudeckasi XUMUS» U
«O0masi 1 HeoOpraHUYecKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS KOTOPBIX SIBIISIFOTCSI OCHOBBI
0a30BOIl HayKu: crcTeMa 3HAHUHM 110 HEOPraHWYECKON XMMMHU (C BKIIOUYEHUEM 3HaHUM u3 o0Iiel XuMHUM) U
opranuyeckoil xumuu. @opMUpOBaHUE JAHHOW CUCTEMbI 3HAHMM IPU M3YyYEHUU INpeAMETa 00eCreurBaeT
BO3MOKHOCTh PACCMOTPEHHUSI BCEIO MHOT000Opa3us BELIECTB Ha OCHOBE OOLIMX MOHSTUH, 3aKOHOB U TEOpHil
XUMUH.

5.8. Ctpykrypa conepxkaHus KypcoB — «Opranumdeckas Xxumus» M «OOmas U HeopraHuyeckas
XUMUsD» COPMHUPOBaHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/a K U3yYCHHIO y4eOHOTO
MaTtepuaga M OOYCIIOBIE€HAa HCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha OIpeIesIEHHBIX
TEOPETUYECKUX YpOBHAX. B Kypce opraHmdeckoil XHMMHMM BEIIECTBA pPACCMATPHUBAIOTCS HAa YpPOBHE
KJIACCUYECKON TEOpUU CTPOEHHUS OPraHMYECKHX COEAMHEHMH, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHX U
AJIEKTPOHHBIX MPECTABIEHUHN O CTpOeHUH BelecTB. CBeZieHHs 00 M3y4aeMBbIX B KypCe BELECTBaX J1atoTCs B
Pa3BUTHU — OT YIJIEBOAOPOIOB JIO CIOXKHBIX OMOJOIMUECKH aKTHUBHBIX cOeTMHEHUN. B Kypce opranndeckoit
XUMHHM TIOJNy4alOT pa3BUTHE CPOPMUPOBAHHBIE Ha YpPOBHE OCHOBHOIO 00Imero oOpa3oBaHUS
NepBOHAYAIbHBIE TPEJACTABICHUS O XHUMHMYECKOM CBSA3M, KIACCU(PHUKAIIMOHHBIX NPU3HAKaX BELIECTB,
3aBHCHMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS], O XUMUYECKON peaKInu.

5.9. B npeamere «Xumus» 6a30BOro ypoBHS pacCMaTpUBAETCs W3YYEHHBIH HAa YPOBHE OCHOBHOTO
o0uiero oOpa3oBaHMs TEOPETUUECKUN MaTepHual U (PaKTOJIOTMUYECKHE CBEIEHUS O BELIECTBaX U XUMHUYECKON
peakuuu. Tak, B 4acTHOCTH, B Kypce «OO11ast 1 HeopraHudeckas XuMus» 00ydaroluMcs IpeaoCcTaBIseTCs
BO3MO)XHOCTh OCO3HATh 3HAu€HUE NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJ0JIOTMYECKUX
MO3ULMH, TIyOXe MOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIUI 3TOro 3akoHa — OT oOoOmiaromei a0
OOBSACHSIONIEH U MPOTHO3UPYIOMIEH.

5.10. EnquHas cucrteMa 3HaHMM O Ba)KHEHIIMX BEIIECTBAX, MX COCTaBe, CTPOCHHMM, CBOWCTBAX M
MPUMEHEHUH, a TaKXkKe O XHMMHMYECKHX peakIUsiX, HMX CYIIHOCTH W 3aKOHOMEPHOCTSAX MpPOTEKaHUS
nomnonHserca B Kypcax 10 u 11 kiaccoB ajaeMeHTaMM COAEP KAHMSI, UMEIOUIMMH KYJIbTYPOJOTUYECKUN U
MPUKJIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3U XUMUU C APYTUMHU HayKaMu,
pacKpbIBalOT €€ poiib B IO3HABAaTENbHOW M TPAKTHUECKOW JAEATENbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHMIO YBaXXEHHS K IMPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH UM MPAKTUYECKUX MPUIIOKEHUNH XUMUH,
MIOMOTAIOT BBIIMTYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOoOJIeMax, CBI3aHHBIX
C XUMHEH, KpUTUYECKH OCMBICIMBATh UH(DOPMALMIO U NMPUMEHATH €€ JUIsl MOMOJIHEHUs] 3HaHUM, pelieHus
MHTEJUIEKTYaJIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIeA0BaTeNbCKUX 3a7au. Cojep)kaHue yd4eOHOro npenMera
«XUMHS» JAHHOTO YPOBHS H3y4YeHHMs] OpPUEHTHPOBAHO Ha (opmupoBaHHEe Yy 0O0ydarommxcs
MHUPOBO33PEHYECKON OCHOBBI Ul MOHUMaHUS (MIOCOPCKUX MJEH, TaKUX Kak: MaTepUaIbHOE €IHMHCTBO
HEOPraHMYECKOTro U OPraHMYeCcKOro MHpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTAaBOM M CTPOCHHEM,



II03HABAEMOCTb IPUPOJHBIX SIBJICHUM IMyTEM 3KCIEPUMEHTa U PEILICHHUs] NPOTUBOPEUMII MEXIy HOBBIMU
GbakTaMM M TEOPETUYECKHMHU IPEINOCBUIKAMH, OCO3HAHHWE POJIM XHMHHM B PEIIEHUH 3KOJOIMUYECKHX
npobiem, a Takke MpoliaeM cOepekeHHs SHEPreTUYECKUX PECYPCOB, CBHIPbs, CO3/IaHMs HOBBIX TEXHOJIOTUH U
MaTEpHAJIOB.

5.11. B nnaHe pemieHusi 3afady BOCHUTAHUSA, PA3BUTHUS M COLMAIM3ALNU OOYYAIOIIUXCS TPUHSATHIC
IIPOrpaMMOM 110 XUMHUU NOIXOBI K ONPEACICHUIO CONEPKAHNS U IIOCTPOCHHUS NPEAMETA NIPEAYCMATPUBAIOT
¢dopmupoBaHre y 00y4yaromMXCsl YHUBEPCATbHBIX YU4EOHBIX ACHCTBUI, MMEIOMNX 0a30BOE 3HAUYEHUE IS
pasUYHbIX BHUJIOB JAEATENbHOCTU: pelleHUs NpoOseM, IOKMCKa, aHalnu3a M o0paboTKu HHGpopMaluy,
HEOOXOAUMBIX Ui TOpUOOpPETEeHHUs ONbITa MNPAKTUYECKOH M HMCCIEAOBATEIBCKOW  JEATEIbHOCTH,
3aHUMAIOILEH BaXKHOE MECTO B IIO3HAHUU XUMUMU.

5.12. B npakTHKe NMpernoaaBaHusi XUMUU KaK Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Tak M Ha
YPOBHE CpelHEero obmero oOpa3oBaHMs, INPU ONPEACICHUM COJEpKATEeIbHOM XapaKTePUCTUKU Lesei
U3Y4YEHHs] IpeaMeTa HaAIpaBJICHUEM  IEPBOCTENEHHOW  3HAYMMOCTH  TPAaJUIMOHHO  HIpU3HAETCA
(GbopMHpOBaHHE OCHOB XMMHUYECKOM HAyKHM Kak OOJIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMSA, MPAKTHUECKOU
JESTEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKONH TOYKU
3peHus TAaKOW MOAXO. K ONPEICIICHUIO LIeIed N3Y4EeHHs ITPEIMETA SBJISIETCS BIIOJIHE OIIPABJIAHHBIM.

5.13. 'maBHBIMHU LENSAMH U3YYEHUS TpeaMeTa «XUMHs» Ha YPOBHE CpeaHero olriero o0pa3oBaHUs
Ha 0a30BOM YpOBHE SIBJISIOTCS:

dbopMHpOBaHME CHUCTEMBl XUMHUYECKHX 3HAHUM KaK Ba)KHEWINEH COCTABJISIONMIEH €CTeCTBEHHO-
Hay4YHON KapTHHBI MHUpPa, B OCHOBE KOTOPOH JIeKaT KIIIOYEBBIC IMOHSATUSA, (PyHIaMEHTaJbHbIE 3aKOHBI U
TEOPUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOEGHHE M IOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI
MHUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIICHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBJICHMUS,

(dbopMHUpOBaHKE U Pa3BUTHUE MPEACTABICHUIN O HAyYHBIX METOAAX IMO3HAHUS BEIIECTB U XUMUYECKUX
peakiuii, He0OXOAUMBIX ISl MPUOOPETEHUsI YMEHMI OpUEHTUPOBATHCS B MHUpE BEIIECTB U XMMUYECKHUX
SIBJICHUH, IMEIOLUX MECTO B IIPUPOJIE, B IPAKTUYECKON U NIOBCEAHEBHOM KU3HH;

pa3sBUTHE YMEHUH U CIIOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HAONIOJCHHMEM U OOBSICHEHUEM
XHUMHAYECKOTO 3KCIIEPUMEHTA, COOTIOICHIEM ITPaBUI 0€301acHOr0 0OPAICHHUS C BEIIECTBAMHU.

5.14. ConepxarenbHas XapaKTepUCTHKA LeJIel U 3a/1a4 U3y4eHUs MpeiMeTa B IporpaMMe 1o XUuMHUH
YTOYHEHa U CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMH B CHCTEME CPEAHEro OOIIEero
obpazoBanus. CerogHss B NpPENoJaBaHUM XUMHMM B OOJbIIeH CTENEHU OTAAETCS NpPEANoYTeHUEe
MIPaKTUYECKOH KOMIIOHEHTE COJEp)KaHHUd OOYy4eHHs, OPHUEHTHPOBAHHOM Ha IOJATOTOBKY BBITYCKHUKA
OIoIIe00pa3oBaTEeIbHON  OpraHU3allMM, BIAJCIOLIEr0o He HaOopoM 3HaHUH, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CHOCO0aMH M YMEHHSMU aKTUBHOI'O MOJIyYEHUS 3HAHUNW U NPUMEHEHUs HX B
pEeaIbHOM JKU3HM JUIsl PELICHUS TPAKTUYECKUX 3azad.

5.15. B 3TOif CBSI3M TIpU M3Y4YEHUU TMpeaMeTa «XUMHs» JTOMUHUPYIOIIEe 3HAUYCHHE MPUOOPETArOT
TaKHe LEeIH U 33]]a4H, KaK:

ajanTanus OOydYaloIMXCsl K YCIOBHSM JWHAMUYHO pa3BUBAIOIIErocs Mupa, (opMmupoBaHHUe
MHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIEHOMY
MPUHATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX KM3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMHU U MX
IIPUMEHEHUEM;

dopMupoBaHre y OOy4YalOIIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HMEIOLINX
YHUBEpCAJIbHOE 3HAUEHHUE JUIS pa3IMYHBIX BUJOB JESITEIbHOCTH: PELICHHs MpoOiieM, MOKMCKa, aHalu3a U
o0paboTku HH(OpMaNKK, HEOOXOAMMBIX IS MPUOOpPETEHHs] OMbITa NEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHOE MECTO B IO3HAHMM XUMHH, a TakXke I OLEHKH C TO3ULHUI HIKOJIOTMYECKOil 0e30MmacHOCTH
XapakTepa BIHSHUS BEIIECTB U XUMUYECKHUX IIPOLIECCOB HAa OPTaHU3M UeJIOBEKa U MPUPOAHYIO Cpeay;

pa3sBUTHE TIO3HABATENIbHBIX HMHTEPECOB, WHTEUIEKTYaJbHBIX W TBOPUYECKUX CHOCOOHOCTEH
00yyaroluXxcsi: ClIoCOOHOCTU CaMOCTOSITENILHO MPHOOPETaTh HOBBIE 3HAHUS MO0 XUMHUU B COOTBETCTBHUH C
KM3HEHHBIMU TOTPEOHOCTSIMH, UCIOJIb30BAaTh COBPEMEHHbIE HMH(DOPMAIIMOHHBIE TEXHOJIOTHU IS TOUCKA U
aHaJIM3a yueOHOW U HayYHO-MOMYJISIPHON HHPOPMAIIMN XUMHUYECKOTO COJIEP KaHNUS;

dopmHpoBaHHE U pa3BUTHE Yy OOYYAIOUIMXCS AaCCOIMATUBHOTO U JIOTUYECKOTO MBIIIJICHHUS,
Ha0JI01aTENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH, MpPU
IJIAHUPOBAHUM U ITPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y OOydaroImuXcsi YOEeKIEHHOCTH B T'yYMAaHMCTUYECKOM HAmpaBIIEHHOCTH XMMHH, €€
BXHOH pOJM B pelIeHUH II0OANbHBIX MNPOOJIEeM palMOHAIBHOTO INPHPOJIONOIB30BAaHMs, MOMOIHEHHS
SHEPreTHUECKUX PECYPCOB U COXpPaHEHUS MPUPOJAHOIO PAaBHOBECHSI, OCO3HAHUSI HEOOXOJUMOCTH OEpEeKHOTO



OTHOIICHHS K MPUPOJIE U CBOEMY 370POBBIO, A TaK)Ke MPHOOPETEHUS OIBITA UCIOIB30BAHUS MOJTyYEHHBIX
3HAHUU [T TPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIUsX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

5.16. Uenmn u 3amaun W3y4eHHUs TNpeaAMeTa «XHUMHUS» TONYYWIH TOAPOOHYI0 METOIUYECKYIO
UHTEepIpeTanuio B pasaene «llnanupyemble pe3yabTaTbl OCBOCHHS IPOrPaMMbI 110 XUMHUN», TAKUM 00pa3oM
obecriedeHO YETKOE MPEICTABICHHE O TOM, KaKWe 3HAHWS W YMEHHS HMMEIOT TNPSMOE OTHOLICHHE K
peain3aiy KOHKPETHOM LEeH.

5.17. B yuebHOM 11aHe cpeHero o0mero o0pa3oBaHus npeaMeT «XUMHUs» 0a30BOr0 YPOBHS BXOAMT
B COCTaB IpeIMETHOI 0bnacTi «EcTecTBeHHO-HaYy4YHbIE TIPEIMETHI».

OO0111ce YUCITO YacoB, PEKOMEHIOBAHHBIX I n3yueHus xumun — 68 gacos: B 10 kiacce — 34 yaca (1
yac B Hezeno), B 11 kinacce — 34 yaca (1 yac B Heenio).

6. Conepxanue o0yyenus B 10 xmacce.

6.1. Oprannueckasi XuUMHsI.

6.1.1. TeopeTnueckre OCHOBBI OPraHMUECKOW XMMUH.

[IpenMer opraHmyeckod XWMHUU: €€ BO3SHHUKHOBEHHE, Pa3BUTHE M 3HAYEHUE B IMOJTYYCHHM HOBBIX
BEUIECTB M MarepuasioB. Teopus cTpoeHHsl opraHumdeckux coennHeHudl A.M. ByriepoBa, €€ OCHOBHbIE
nosioxkeHus. CTpykTypHbie (pOpMysbl OpraHMYeCKUX BeIecTB. ['oMomorus, nzomepus. XUMUYECKasi CBA3b B
OpPraHUYECKUX COEAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBinenne o KiacCUpUKAKUKU OpPraHUYECKUX BellecTB. HoMmeHknarypa OpraHMYecKux
COCMHEHUI (CUCTeMaTHyecKas)) M TPUBHAIbHbIE Ha3BaHMUS BaXKHEHUIIMX NPEJICTaBUTENIEH KJIacCOB
OpPraHMYECKUX BEIIECTB.

OKCHEepUMEHTAIbHBIE METO/Ibl U3yUEHHS BEIECTB U MX IPEBPALICHUI: 03HAKOMJIEHHE C 00pa3lamMu
OpPraHMYECKUX BEILECTB U MaTepuajaMH Ha UX OCHOBE, MOJETHUPOBAHUE MOJIEKYJl OpPraHHYECKHUX BEIIECTB,
HaOJIOZICHNE W ONMHCaHWE JEeMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAICHHIO OPTraHWYECKHX BEIIECTB IPH
HarpeBaHuu (IUIaBJIeHHe, 0OyTIUBaHUE U TOPEHUE).

6.1.2. YriaeBogopoasl.

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN psiA. MeTaH U 3TaH — MPOCTEHIINE MPeICTaBUTENN
AJIKaHOB: (PM3MYECKHE M XUMHUYECKHE CBOMCTBA (PEaKLMU 3aMEIICHUSI U TOPEHHS), HAXOXKICHHE B IPUPOJE,
MOJIy4YeHHUE U PUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTMYECKUI psA. OTWUIEH W MNPONWIEH — IpocTeiine
MIPEJICTAaBUTENH aJTKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peaKkluy THIPUPOBAHUS, TAIOT€HUPOBAHHS,
rUpaTaliy, OKUCJIECHUS U OJIMMEPU3allUHN ), OTY4EHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u mermnOyraauen-1,3: cTpoeHHe, BaxKHEHIINEe XUMHUYECKHE CBONCTBA
(peakuus nonuMepusanun). [lonydyeHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTpPOEHHUS, TOMOJIOTMYECKMH psiA. ALETWIEH — NpoCcTeHInit
MIpPE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, PU3NYECKUE U XUMUYECKUE CBOMCTBA (peakuu THIPUPOBaHMS,
raJloreHUPOBAHUS, THIPATAllUU, TOPEHHUS ), TOTydeHHE U TPUMEHEHHUE.

Apenbl. benszonm: cocrtaB, cTpoeHue, (Qu3MUECKME W XMMHYECKHE CBOWCTBa (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHUS), MOJYyUYEHUE U NPUMEHEHUEe. TOKCUUHOCTh apeHoB. [ eHeTnueckasi CBS3b
MEX/y YIJIEBOAOPOIaMU, MPUHAAJIEKAILMMHU K Pa3IMYHbIM KJIaccaM.

[TpupoaHble UCTOUHUKHU YraeBoAopoAoB. [IpupoaHslit ra3 u nonyrHele HedTaHbIe ra3el. Hedts 1 eé
npoucxoxaeHne. CrnocoObl nmepepaboTKU HEPTH: MEpPEeroHKa, KPEeKUHI (TepMUYECKHUIl, KaTalTUTHUYECKUH),
nuponu3. [IpoaykTel nepepaboTku HepTH, UX IPUMEHEHNE B TPOMBIIIIICHHOCTH U B ObITY. KaMeHHBIH yrob
U IPOAYKTHI €T0 MepepadoTKH.

DKcrepUMeHTalIbHbIE METO/Ibl U3YUEHHsI BEIIECTB M UX IMpEBpaIlleHHil: 03HaKOMIIeHHEe ¢ 00pa3iaMu
lacTMacc, KaydyykoB M pe3uHbl, Komekuuun «Hedts» u  «Yromp», MoAeTUpOBaHUE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOT€HONPOU3BOAHBIX, MPOBEIACHUE IMPAKTHUECKOW pabOThI: MONyuYeHHE AITHIICHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHYECKOM peakuuu (Macchl, o0bEMa, KOJIMYECTBA MCXOJIHOTO
BEIIECTBA WJIM TPOJYKTa peakHHM IO H3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO M3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

6.1.3. Kucnopoaconepkaiiye opraHMuecKue coeIMHEHUS.

[IpenenbHblE OAHOATOMHBIE CIUPTHI. METaHOJ W 3TaHOJ: CTPOCHHE, (PU3UUYECKHE U XUMHYECKHE
CBOMCTBA (peakLUU ¢ aKTUBHBIMHM METAJUIAMHU, FaJIOT€HOBOAOPOJaMH, TOPEHKE), TpUMEHeHne. Bogopoansie
CBSI3M MEXY MOJIEKYJIaMU CUPTOB. JlelicTBUE MeTaHOIa U ATaHOJa Ha OPTaHHU3M YeJIOBeKa.



MHOroaToOMHBIE CIHUPTHI. DTUJICHIVIMKONb W TJIMLEPHUH: CTPOEHHUE, (U3NYECKHEe M XUMHYECKHE
CBOMCTBa (B3aMMOJEICTBHE CO IIEJIOYHBIMM METa/NIaMH, KAaueCTBEHHAs peaklus Ha MHOT0aTOMHbIE
cnupthl). JlelicTBre Ha OpraHu3Mm uesoBeka. [ [puMeHeHne runeprutHa u 3TUIIEHTIIMKOJIS.

®deHOoJI: CTPOCHHE MOJICKYJbI, (PU3NUecKrne W XHUMHYECKHE CBOMCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue peHona.

Anpaeruasl. dopmanpaerus, aueTanbIerwa: CTpoeHue, (Qu3nMveckrue MU XHUMHUYECKHE CBOMCTBA
(peakLuy OKUCIIEHUS U BOCCTAHOBJIEHHUS, KAUECTBEHHBIE PEAKIIMH ), IIOJTYyYEHUE U IPUMEHEHNE.

OaHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbiHAasi M YKCYCHAsi KHCIOTBI: CTPOEHHE,
¢u3nyeckue U XUMHUYECKUE CBOWCTBA (CBOMCTBa, OOIIME Ui Kilacca KUCIOT, peakius ATepuuKaIium),
nojiyueHue u npuMmenenue. CTeapuHOBasi U OJIEMHOBAsE KMCIOTHI KaK MPEACTaBUTEIN BBICIIMX KapOOHOBBIX
KHUCIOT. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

Cnoxuble 3¢uUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIponu3 cioxHbIX 3¢upoB. JKupsl.
I'mpponus xupos. [IpuMeneHne xupoB. buosiornaeckas posb KUPOB.

VYrneBonapl: cocTaB, KiaccuuUKalus YrieBOAOB (MOHO-, Ou- W Tojucaxapuiabl). [rokosza —
MNPOCTEUIINI MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYIBI, (PU3MUECKHE M XMMHUYECKHE CBOICTBa
(B3ammopericteue ¢ ruapokcuaoM Menu(ll), okuciaeHue ammuadHbM pacTBOpoM okcuua cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHME TIIOKO3bI), HAXOXAEHHUE B MPHUPOJE, NMPUMEHEHHE, OHOIOrnyecKas poJb.
®orocunrtes. PpykTo3a Kak U30MeEp TITIOKO3bI.

Kpaxman u nemironosa kak npupoHble nojumMepsl. CTpoeHue Kpaxmania 1 Hesuiroiio3bl. Puznyeckue
U XUMHUYECKHE CBOMCTBA Kpaxmasa (TUAPOIIN3, KaueCTBEHHAs PEaKLUs C HOJIOM).

OKCHEepUMEHTAJIbHBIE METO/Ibl U3yUEHUS BEILECTB U MX MPEBpAICHU: IPOBEICHHUE, HAOI0IEHUE U
OIHCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIIUPTOB
(oxucnenne »staHona oxkcuaoMm wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJCHCTBHE TJIMIICPUHA C
ruapokcuaoM wmeau(Il)), ampmeruaoB (OKMCICHHWE aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcuaoM Meau(Il), B3zaumonelicTBue Kpaxmana ¢ HOJAOM), INPOBEACHHUE IPAKTUYECKON paboThI:
CBOICTBA pacTBOpa YKCYCHOM KHCIIOTBHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO
BELIECTBA WJIM NPOAYKTAa pEaKklUMUU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

6.1.4. A3oTcoaepxkaiiye OpraHMIeCcKue COSTUHEHMS.

AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHuyecKue coenHeHUs. PU3NUecKue 1 XUMHUUECKHE CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe IniKuHa). bruongornyeckoe 3HaueHre aMuHOKUCIOT. [lentusl.

benku kak mpupoaHble BHICOKOMOJIEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U TpeTHYHAs
CTPYKTypa OelKOB. XUMHUUYECKHE CBOMCTBA OEIKOB: THAPOJIU3, JNEHATYpallMsl, KAYECTBEHHBIC PEaKIIUU Ha
OeNKH.

OKCHepUMEHTAIbHBIE METOJbl M3yYEHHS] BEUIECTB U UX NpEBpallleHuii: HaONIOJCHWE U ONHUCAHHE
JI€MOHCTPALIMOHHBIX OIBITOB: IEHATypalus OEIKOB IIPU HArpeBaHUH, LIBETHbIE PEeaKIIUN OEJIKOB.

6.1.5. BeicOKOMONEKYIISIpHBIE COETUHEHHUS.

OCHOBHBIE TIOHATHSI XUMUHU BBICOKOMOJIEKYJIIPHBIX COCIUHEHHI: MOHOMED, MOJIUMED, CTPYKTYpPHOE
3BEHO, CTENEeHb IOJMMEpPU3alluu, CpenHsAs MoJeKylspHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPU3aLUs U OJIMKOHICHCALHS.

OKCepuMEHTAIbHBIE METO/IbI U3yUEHHS BEIECTB U MX MPEBPAIICHU: 03HAKOMJIEHHE C 00pa3lamMu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

6.1.6. MexmpeqMeTHBIE CBSI3H.

Peanuzanuss MeXNpeAMETHBIX CBsA3€M IpU HW3Y4YEHHH oOpraHuuyeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCSl Yepe3 MCMOJIb30BaHUE KaK OOLIMX eCTEeCTBEHHO-HAy4YHBIX IOHATUM, TaK M TOHSATHH,
ABJIAIOIINXCS] CACTEMHBIMHM JUIS OTAEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01re ecTeCTBEHHO-HAay4YHBIE MOHATHUS: SABJIEHUE, HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIN3,
CHHTE3, KJIacCU(UKAIM, NEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOIETTMPOBAHNUE.

®usnka: Marepusi, SHEprus, Macca, aToM, D3JEKTPOH, MOJIEKyJla, JHEpreTHYeCKUil ypOBEHbD,
BEIIECTBO, TeJO, O0BEM, arperaTHoe COCTOSHHE BEIIeCTBA, (U3MYECKHE BEIWYMHBI W EIUHMIBI HX
U3MEpEeHUsl.

Buonorus: knerka, opranusm, 6uocdepa, 0OMEH BeLIECTB B OpraHu3Me, (OTOCHHTE3, OMOIOTUYECKH
aKTUBHBIC BellecTBa (O€IKU, YTIAEBOABI, )KUPHI, PEPMEHTHI).



['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOMTAEMBIE, TOTLINBO, PECYPCHI.

TexHomorus: NUINEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO MHUTaHWS, MOIOIINME CpPEICTBA,
JIEKAapCTBEHHBIE U KOCMETUUYECKHE MPENapaThl, MATEpUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

7. Conepxanue oOyuenus B 11 kiacce.

7.1. O0mias ¥ HEOPraHUYECKAsT XHUMHSI.

7.1.1. TeopeTnueckre OCHOBBI XUMHH.

XuMudeckuil snemMeHT. AtoMm. Snpo atoma, W30TONBL. DJEKTpOHHAST 000JI0YKA. DHEPreTUYeCKUue
YPOBHH, MOJYPOBHH. ATOMHBIE OpOUTANIH, S-, P-, d- memMeHTbl. OCOOCHHOCTH pACIpeIe/ICHHS ICKTPOHOB
0 OpOUTAISIM B aTOMaX AJIEMEHTOB MEPBIX YETHIPEX MEPHUOI0OB. DIEKTPOHHAS KOH(PHUTYpaIus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepumonndeckas cucrema xumuyeckux ssemeHToB [[.M. Menpaeneena.
Cas13p nepuoanyeckoro 3akoHa u llepuoanueckoil cucremsl xumuyeckux aneMeHToB JI.M1. Menneneesa c
COBPEMEHHOU TEOPHEN CTPOECHMS aTOMOB. 3AKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB U
00pa3yeMbIX UMM TPOCTBHIX U CJIOXHBIX BEIIECTB MO TPYIIaM U MepuojaM. 3HAUYCHUE MEPUOAMISCKOTO
3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKasi CBsI3b. Buabl XxuMuuyeckod CBsi3M (KOBAJICHTHAsl HEMOJIApHAs U
MoJIApHAsi, MOHHAs, MeTajulnyecKkas). MexaHu3Mbl O00pa30BaHHS KOBAJECHTHOW XHMHUYECKOH CBS3U
(oOMeHHBI W JOHOPHO-aKIenTOpHbIN). Bomopoanas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUs. 3aKOH TOCTOSIHCTBA COCTaBa BEIECTBA.
THUnbl KPUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTALNIMYECKON PEIIETKH.

[TonsiTue o AUCHEPCHBIX cucTeMax. VICTHHHBIE U KOJUTOMAHBIE pacTBOPBI. MaccoBas 107151 BEIIeCTBa
B pacTBOpE.

Knaccugukamuss HeopraHm4eckux coequHeHnd. HoMmeHkiaTypa HEOpPraHMYeCKHX BEIECTB.
['eneTnyeckasi CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHAICKAIUX K PA3TUUYHBIM KJIACCAM.

Xumunueckas peakuus. Knaccudukanus XMMHUUECKUX PEAKIMM B HEOPraHUYECKOM M OpraHUYECKOM
XUMHUHU. 3aKOH COXPAHEHHUs MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPIUU MPU XUMHUECKUX
peaKIusX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iuyHbIX (pakTopoB. OOpaTuMble peakiuu. XUMHUECKOEe
paBHOBecue. DAKTOPHI, BIMUSIOMIME HA COCTOSTHUE XUMHUYecKOoro paBHoBecus. [Ipuniun Jle [larense.

OnekTponauTnueckas auccounanus. CunpHble U crnadbie 3neKTponuThl. Cpea BOJIHBIX PacTBOPOB
BEIIIECTB: KUCasi, HEUTpalbHas, IieoyHas. Peakiinu HoHHOTO 0OMeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJIbl M3YYCHHS BEIIECTB M HMX MPEBPALICHUN: JIEMOHCTpAIUs TaOJIHIl
«Ilepuoguueckass cucreMa xumuueckux snemMeHToB  J[.M. MenneneeBa», wu3ydeHHe  MoAelen
KPUCTAJUTMYECKUX PEIIETOK, HAOIIOJACHUE M ONHMCAHWE JIEMOHCTPAIMOHHBIX W JaOOpPaTOPHBIX OIBITOB
(pa3znoxeHue nepokcuia BOJAOPO/Ia B MIPUCYTCTBUU KaTalU3aToOpa, ONPEAEIeHUE CPEAbl paCTBOPOB BEILIECTB
C MOMOIIBIO YHUBEPCATHLHOTO MHANKATOPA, PEAKIIMH HOHHOTO 00OMEHa), TPOBEICHUE MTPAKTUUECKONU paboThI
«BrnusHue pa3nuyHbix GaKTOPOB HA CKOPOCTh XUMHUUYECKOM peakiumy.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSM XMMUYECKHUX PEAKIUM, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI, pACUETHI
C MCTIOJIb30BAaHUEM TIOHSITUSI «MAacCOBas JI0JIS1 BEIIECTBAY.

7.1.2. Paznen 2. Heopranuueckas XuMusl.

Hemeramnel. ITlomokenne HemeramoB B Ilepuogmdeckoil cucreMe XUMHUYECKHUX DJIEMEHTOB
J.. MenneneeBa U OCOOCHHOCTH CTpPOEHHUs aTOMOB. DuU3MYECKUE CBOWCTBA HEMETAIIOB. AJUIOTPOMHS
HEMEeTaJUIOB (Ha MIpUMeEpe KUcaopoaa, ceprl, pocdopa u yriepona).

XVMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAIIOB (TaJIOTEHOB, Cephl, a3oTa, docdopa, yriepoaa u
KpEMHHUS) U UX COeAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIUIOB U UX COCUHEHUH.

Metamnbl.  [lonoxxenne wMeramuioB B Ilepuoamdeckoil cucteMe XUMHUYECKHX — DJIEMEHTOB
J.1. MenneneeBa. OCOOEHHOCTH CTPOEHHS dJIEKTPOHHBIX 000I049eK aTOMOB MeTaiioB. O0mme pusudeckue
CBOMCTBA MeTauI0B. CIUIaBbl METAIJIOB. DJIEKTPOXUMHAYECKHUH psAJl HAIPSHKEHUN METAJIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KAJIUW, KaJbLMI, MAarHUM, aMFOMUHUH, [TUHK,
XPOM, KeJIe30, MEJIb) U UX COSTUHEHUH.

OO6mue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

DKCIEepUMEHTAIbHbIE METOABl W3y4YEHHUs BEIIECTB W WX TMPEBpAIEHUN: H3yYEHUE KOJUICKITUU



«MeTtaiibl M CIUIaBb», OOpa3lOB HEMETAJUIOB, PELICHHE SKCIEPHUMEHTAIBHBIX 3a/ad, HaOJroJeHue U
OMMCaHUE JEMOHCTPALMOHHBIX M JAOOPATOPHBIX OMNBITOB (B3aUMOJEHCTBHE THUIPOKCHIA ATIOMHHHS C
pacTBOpamMH KUCJIOT U LIEN0YEN, KaUECTBEHHBIE PEAKIIMM HA KATUOHBI METAJUIOB).

PacuérHble 3agayn.

Pacu€rel Maccel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe WIIH
00BEMY OJHOTO M3 y4YaCTBYIOIIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKLMH, €CIIU OJJHO U3 BELLECTB UMEET IIPUMECH.

7.1.3. Xumus ¥ )ku3Hb. MEXNpeIMETHBIE CBS3H.

Posib xumun B obecnieueHNH KOJOTHYECKON, SHEPreTUIECKOI 1 MUIIEeBOI O€30MaCHOCTH, Pa3BUTHH
MeauuuHbL. [[oHATHE 0 HAyYHBIX METOJAaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUMN.

[IpencraBiaenus 00 OOMMX HAyYHBIX MNPUHLIUNAX MPOMBIIUICHHOTO TIIOJYYEHHUS Ba)KHEHIINX
BEILECTB.

YenoBek B MHpE BEUIECTB W  MaTepUAlOB: BaXKHEHIIME CTPOUTENbHBIE  MaTEpUaIbl,
KOHCTPYKLMOHHBIE MaTepHaJIbl, KPACKH, CTEKJIO, KEPAMMKA, MaT€pUabl JJIs1 AJIEKTPOHUKU, HAHOMAT€pUaJlbl,
OpraHUYeCcKHe ¥ MUHEpAIbHbIC yI00pEHUSI.

XUMHS U 30pOBbE 4YEJOBEKAa: IpaBUjIa HMCIOJb30BaHUS JIEKAPCTBEHHBIX IpENapaToB, IMpaBHIIa
0€30IacHOTO MCIIOIB30BAHUS IPENApaTOB OBITOBOI XUMHHU B TIOBCEAHEBHOM KHU3HH.

Peanuzanus MeXmpeIMeTHBIX CBsI3el Mpu HU3ydyeHUU oOIel U Heopranuyeckoil xumun B 11 kiacce
OCYILIECTBIISIETCSI Y€pe3 MCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATUN, TaK WM IOHSATHH,
SIBJISIFOLIUXCS] CACTEMHBIMU JIJ1s1 OT/AEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01re ecTeCTBEHHO-HAY4HbIE TIOHATHSA: HAay4HbIM (akT, rUnoTesa, 3aKOH, TEOPUs, aHaJIU3, CUHTE3,
KiaccuuKaus, IepuoAUYHOCTb, HAOIIOICHHIE, SKCIIEPUMEHT, MOJICIIMPOBaHIE, U3MEPEHHE, SIBIICHUE.

®usuka: wmarepusi, OHHEpPrus, Mmacca, aroM, »O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, W30TOIl,
PaZMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUIl YPOBEHb, BEILIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETMUMHBI M €JMHULIBI UX U3MEPEHUs, CKOPOCTD.

buonorus: kierka, opraHu3M, 3KocucTeMa, ouocdepa, Makpo- U MUKPOIIIEMEHTbHI, BUTAMHUHBI, 0OMEH
BELIECTB B OPraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus:: XMMHUYECKass MPOMBILUIEHHOCTb, METaJUIyprusi, MPOU3BOJACTBO CTPOUTENIBHBIX
MaTepUajoB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJACTBO, MUIIEBas MPOMBINIICHHOCTh, (hapMaleBTHUeCKas
MIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETUYECKUX IPENapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX
MaTEPUAJIOB, IEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

8. [lmanupyemMbie pe3yibTaThl OCBOSHHS MPOTPaMMBbl N0 XMMHHA Ha YPOBHE CPEIHEro OO0IIero
o0Opa3oBaHHUsI.

8.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYUYAIONIMMUCS TPOTPaMM
cpeaHero obiero oopazoBaHus (JINYHOCTHBIM, METAIPEMETHBIM U MpeaMeTHbIM). HayuHo-MeTouueckoit
OCHOBOM U1l pa3pabOTKH MJIaHUPYEMbIX PE3YJIbTAaTOB OCBOEHHUS IPOrpaMM CpeJHEro oOLIero oopa3oBaHus
ABJIAETCS CUCTEMHO-1€ATEIbHOCTHBIN MOAXO.

8.2.B COOTBEeTCTBHMH C CHCTEMHO-JIEATEILHOCTHBIM TIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHUS NpeAMeTa «XUMHs» Ha YPOBHE CpelHero oOIero oOpa3oBaHMs BbIIEICHBI
CJIEIYIOIME COCTABJISIIOIIHE:

OCO3HaHHE OOYYaIOIIMMHUCS POCCUHMCKOM TIpa’KAaHCKOM HMAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEJIEIICHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

1[eJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUHN JIMYHOCTH HA OCHOBE KJIFOUYEBBIX [IEHHOCTEH U
UCTOPUYECKHX TPaJAULIUil 6a30BOM HAYKH XUMHH;

TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJCTBOBATHCS B CBOEH JESTENbHOCTH 1IEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMH, IPUCYIIUMH LIEJTOCTHOHN CHCTEME XUMUYECKOTO 00pa30BaHuUs;

HaJIMYUE€ TPABOCO3HAHUS DKOJOTUYECKOW KYJIbTYpPhl UM CIHOCOOHOCTH CTaBUTh €M U CTPOUTH
KU3HEHHBIE TUIaHBbI.

8.3. JIn4HOCTHBIE pe3yNbTaThl OCBOSHHS TMpeaMeTa «XHUMUsS» TOCTUTAIOTCS B €IWHCTBE YYeOHOH U
BOCIIMTATEIbHOW NEATEIbHOCTH B COOTBETCTBUM C T'yMaHHCTUYECKHMMH, COLUOKYJIBTYPHBIMH, JTYyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH U UJ€allaMU POCCUHCKOTO IPa)KIaHCKOro O0IIeCTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMHM W TpPaBUJIAMU MOBEJCHMS, CHOCOOCTBYIOIIMMHU IPOIECCaM CAaMOIO3HAHUS, CaMOpa3BUTHS H
HPABCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU O0YYaIOIIUXCSL.



8.4. JINYHOCTHBIE PE3YIbTAaThl OCBOCHUS MpeaMeTa «XHUMHUSD OTPAXKAIOT CHOPMUPOBAHHOCTH OMBITA
MO3HABATENBHON U MPAKTUYECKON MEeATENIbHOCTH OOydYaloluXCsl MO peaju3aluy NMPUHATHIX B OOIIecTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOTO BOCITUTAHHMS:

0CO3HAHMSI 00YYAIOIIMMUCS CBOMX KOHCTHTYLIMOHHBIX TPaB U 00S3aHHOCTEH, YBaXKECHHUS K 3aKOHY U
MIPaBONOPAJIKY;

IIPEJICTaBICHUS O COLMAIBbHBIX HOPMAaX U MPaBUiIaX MEXINYHOCTHBIX OTHOLLIEHUN B KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOW AESITEIbHOCTU MPU CO3TAHUM YUYEOHBIX MPOEKTOB, PELICHUN
y4eOHBIX U MO3HABATEIBHBIX 33124, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MNPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apryMEHTBhl JIPYruX IMpH
aHaJIM3€ Pa3IMYHbIX BUJOB YU€OHOU NEATEIBHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHUS K ICTOPUYECKOMY U HAYYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBaXEHUSI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPHUMEHEHUS XHMHH,
OCO3HaHUS TOIO, YTO JAOCTH)KEHMS HAyKH €CThb pE3yJIbTaT JUIMTEJIbHBIX HAONIOAECHUH, KPONOTIMBBIX
SKCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPyZAa YYEHBIX U IPAKTUKOB;

MHTEpeca M I03HABATEJIbHBIX MOTHMBOB B IMOJYYCHHH M IMOCIEAYIOIIEM aHaiu3e WHPOpMalUU O
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) lyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

HPaBCTBEHHOI'0 CO3HAHUS, STHUECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OILICHMBATh CHUTYallMM, CBSI3aHHBIE C XWMHUYECKHUMH SBICHUSMHU, W TPUHUMATh
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYIIKM CBOMX TOBApHUILEH ¢ MO3ULUI HPABCTBEHHBIX U
MIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUIM ITUX MOCTYIIKOB;

4) popMUPOBAHUS KYJIBTYPhI 30POBBSI:

MOHMMAaHHUS LIEHHOCTEH 3J0pOBOr0 U 0OE30MacHOTr0 00pa3a JKU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

coOirofieHus mpaBuil 0€30MacHOr0 OOpalleHUs! C BELIECTBAMHU B OBITY, MOBCETHEBHOM U3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHMMAHUS IICHHOCTH MpPaBWJ WHAMBHIYAIBHOTO W KOJUJIEKTUBHOTO O€30MacHOrO TMOBEICHUS B
CUTYaIUsX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIIEJCTBUI M HEMPUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJsI, HAPKOTHKOB,
KYpEHHUs);

5) TpyI0BOTO BOCTIMTAHHS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4€OHO-UCCIIEJOBATEIbCKON NEATEIbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX ESATEIbHOCTH;

YCTAaHOBKM HA aKTMBHOE y4YacCTHE B PELIEHUH NMPAKTUUYECKUX 3a]ad COLIMAJIbHOW HaNpaBJIE€HHOCTH (B
paMKax CBOEro Kiiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YyUEHHUIO IMpodeccuil pa3iuyHOro pojaa, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASM TpyJla U pe3ynbTataM TPYAOBOM 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIUBUAYaIbHOW TPAaeKTOPUH 00pa3oBaHus, Oymymieit
npodeccun W peadu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

HKOJIOTMUYECKH IIeNIECO00Pa3HOT0 OTHOMIEHUS K MPHUPOJIC, KaK UCTOYHHUKY CYIIECTBOBAHMS KU3HU HA
3emie;

MOHUMAaHUS TI00ATBHOTO XapaKTepa dKOJIOTHUECKHUX MPOOJIeM, BIUSHUS SKOHOMHUECKHUX MPOIECCOB
Ha COCTOSIHME PUPOIHON U COLUAIBHOM CPEJIbL;

OCO3HAHUS HEOOXOAMMOCTH WCIOJNBb30BAaHUS JIOCTIDKEHUH XUMHUHU Ui PEHICHHs BOIPOCOB
PaIMOHAIBLHOTO MPUPOI0NOIB30BAHNUS;

AKTHUBHOTO HENPUSTHUS JEHCTBUM, MPUHOCIIIUX BpEI OKPYXKAIOIIEH MPUPOIHON cpele, yMeHus
MIPOrHO3UPOBATh HEOJIArONPHUATHBIE OSKOJOTHYECKHE TOCIEACTBUS NPEINPUHUMAEMbIX JEUCTBUH H
MpeA0TBpaIIaTh UX;

HaJIMYUSl Pa3BUTOIO SKOJIOTMUYECKOIO MBIIIIEHUS, SKOJIOTMYECKON KYNbTYpbl, ONbITA JESATEIbHOCTH



9KOJIOTMUECKOIN HANpaBIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMM B ITO3HABATEIbHON, KOMMYHUKAaTUBHOM
U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTU ¥ YMEHUS aKTUBHO IIPOTUBOCTOATH UJEOJIOTHU XeMO(POOHH;

7) LEHHOCTH HAyYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKHU U
OOIIECTBEHHOH MPaKTHKH;

INOHUMAaHMs CeUM(UKN XUMHUU KaK HayKd, OCO3HaHUs €€ poiu B (POPMHUPOBAHUU PALlMOHAIBLHOIO
HAYYHOTO MBIIUICHHUS, CO3/aHUU IIEJIOCTHOTO MPEACTaBICHUs 00 OKpYyXKAalOIMIeM MHUpPE KaK O EIWHCTBE
IPUPOJBl U 4YEJIOBEKa, B IO3HAHUU IPHUPOJIHBIX 3aKOHOMEPHOCTEH M pPEUIEHUU MpoOJIeM COXpaHEHUs
IIPUPOIHOTO PaBHOBECUS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTM XUMHMM Il COBPEMEHHOM IMBMIM3ALMM: B e
I'YMaHUCTHYECKON HAIPaBJIEHHOCTH U BAKHOM pOJIM B CO3JaHUM HOBOH 0a3bl MaTe€pHaIbHON KYJIbTYpHI,
peleHnH To0aIbHBIX MPO0JIeM YCTOHYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPhEBOM, 3HEPreTHMUYECKOH,
MUIIEBOM M JKOJIOTWYECKON O€30MacHOCTH, B PAa3BUTUU MEIMIIMHBL, O0CCIICYEHUH YCIOBHH YCIEIIHOTO
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJ0TI'0 YjieHa O0IeCTBa;

€CTECTBEHHO-HAYyYHOI I'PaMOTHOCTH: ITOHUMAaHMs CYLIIHOCTH METOJOB IO3HAHUS, UCIOIb3YEMBIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJy4daeMble 3HAHMs U1 aHaiu3a U OOBACHEHUS
SBIICHUHA OKPY)KAIOLIET0O MHpa M MPOUCXOAAUIMX B HEM M3MEHEHHWH, yMEHHUs JAenarb OOOCHOBAaHHBIE
3aKJIIOYEHHs HAa OCHOBE HAyuyHBIX ()aKTOB M MMEIOUIMXCS JAHHBIX C LEJbI0 TOJIyYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XUMMUYECKHE 3HAHUS M pelieHus npolsieM B
peaJIbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKOM eSITeIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BAHUIO, K AKTUBHOMY
MIOJIyYEHHIO HOBBIX 3HAaHUI 110 XMMHUH B COOTBETCTBHUHM C )KU3HEHHBIMHU OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPpyZa B Pa3IMYHBIX chepax mpodhecCHOHATBLHON e TeTbHOCTH.

8.5. MeranpeaMeTHble pe3yibTaThl OCBOCHMS yuyeOHOro mnpeaMera «XHMHsS» Ha YPOBHE CPEIHEroO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble I (OPMHUPOBAHMS ~ MHPOBO33pEHHs  OOy4aroIIUMXCs — MEXKAUCLUIUIMHAPHBIE
(MexXIpenMeTHbIe) OO0IlleHayuyHble IOHATHS, OTPAXKAIOLIUME LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U
cneun(uKy METO/IOB IO3HAHUS, UCIOJIBb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BELECTBO, SHEPrus,
SBJIGHUE, IPOLIECC, CHUCTEMa, HAy4yHbI (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
ucclieloBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIEPUMEHT U IpYTHe);

YHHUBEpCaJbHble y4yeOHble JeWcTBUSA (TIO3HABaTEIbHbIE, KOMMYHUKATUBHbBIE, PpEryJSTHUBHBIE),
obecnieunBarone (GopMupoBaHue (YHKIMOHAIBHOW TIPaMOTHOCTM M COLMAIBbHOM  KOMIETEHIMU
00yJaronuxcs;

CHOCOOHOCTh O0YYaIOIIMXCs UCIOJIb30BATh OCBOCHHbIE MEXIUCIUITIMHAPHBIE, MUPOBO33PEHUECKHUE
3HAHUA U YHHUBEpCaJIbHbIE YueOHbIe JEHCTBUS B IIO3HABATEIbHON U COLIMATIBHOM MPAKTUKE.

8.6. MeranpeaMeTHble  pe3yslbTaThl  OTPaXKalOT  OBJAJEHUE  YHUBEPCAIbHBIMU  y4eOHBIMU
MI03HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JI€HCTBUSMHU.

8.6.1. OBnageHne yHuBEpCaIbHBIMHU YU€OHBIMU MTO3HABATEIbHBIMU ACHCTBUSIMMU:

1) 6a3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOATENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIEMyY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeeNATh LENU ACITEeIbHOCTH, 3a/JaBasl MapamMeTpbl U KPUTEPUU HUX JTOCTHIKEHUS, COOTHOCHUTD
PE3YJIBTAThl JEATENBHOCTH C TOCTABIEHHBIMHU LIENSIMY;

MCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM NMPHUEMBI JIOTMYECKOTO MBIIIJICHUS] — BBIACIATh XapaKTEpHbIE
IIPU3HAKMA IOHATHM M YCTAaHABIMBATH HX B3aWMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IMOHATHS IS
O0OBSCHEHHS OTJEIBHBIX (DAaKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHU BEIIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJIEHUS (MHAYKTUBHBIE, NEAYKTUBHBIEC, II0 AHAJOIMH), BBIABIIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBbIX SBJICHUSAX, (POPMYIHPOBATH BBIBOABI U 3aKIIOUCHHUS;

OPUMEHSATHh B IpOLEcce MO3HAHUS, MCIOJIb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBaTh MOJIETbHBIE TPEACTABICHUS — XMMHUYECKUH 3HAK (CHUMBOJ) D3JEMEHTa, XUMHUYecKas
¢dopmyna, ypaBHEHHE XUMHUYECKON peakluu — MpU PEelIeHUH y4eOHBIX MO3HABATENbHBIX M MPAKTHUECKUX
3aja4, MPUMEHSATh HAa3BaHHbIE MOJENbHbIE MPEJICTABICHUS JJIS BBIABICHUS XapaKTePHBIX INPU3HAKOB



M3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BBIE MCCIIEI0BATEIBCKUE JCHCTBHUA:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOT'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUII;

dbopMynupoBaTh LETU W 33/a4d HCCIIEIOBaHMS, UCIOJIb30BAaTh MOCTABIEHHBIE M CAMOCTOSITEIBHO
copMynHpOBaHHBIE BOIPOCH] B KAYECTBE HHCTPYMEHTA TIO3HAHUS U OCHOBBI 111 (DOPMUPOBAHUS TUIIOTE3BI
IO TMPOBEPKE MPaBUIBLHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

BJIa/IETh HABBIKAMH CAMOCTOSITEJILHOTO IJIAHUPOBAHMSI U IIPOBEIECHUSI YUEHUUECKHUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHUS HAOMIOaTh 3a XOJIOM IIpOIEecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3yabTar, (GOpPMYIHpPOBaTH OOOOIIEHUS M BBIBOJABl OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB
UCCIIEIOBaHMs, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoieTIaHHON padoTe;

IPUOOpPETaTh ONBIT YYEHUYECKOW MCCIEN0BATENbCKOM M NPOEKTHOW JEATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB pEIICHHUS MpaKTHYEeCKUX 3ajad,
IIPUMEHEHHUIO PA3JIMYHbIX METOI0B MIO3HAHUS.

3) pabora ¢ uHpOpMaLUeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HMCTOYHUKAX HWHGPOpMaUUU (HAYYHO-TIOMYJSpHAs JIMTEpaTypa
XUMHUYECKOTO COJIep)KaHus, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTra), aHanM3upoBaTh WH(MOPMAIUIO
pa3NUYHBIX BUAOB M (HOpPM TpPEACTABICHUS, KPUTHYECKHM OIEHMBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTD;

(dopMyHpOBaTH 3aMPOCHl U NPUMEHSTh PA3JIMYHBIE METOABI NPH MOHCKE U 0TOOpe MH(DOpMAINH,
HE0OXOIUMOM s BHITIOJTHEHUS! Y4EOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

nproOpeTaTh OMBIT MCIIOIB30BAHM HHPOPMATMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUN U Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (hOpMY MpencTaBieHUus] HHPOpPMALUHU (CXEMBI, TpauKH,
JyarpamMmbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCTIOJIB30BaTh HAYYHBIH S3BIK B KayecTBE CPEACTBAa IMpH paboTe ¢ XUMHUYECKOH HH(popMarmeii:
MPUMEHITh MEXIpeAMeTHbIe ((pu3umyeckue ¥ MaTeMaTUYeCKHWe) 3HAKU W CHUMBOJBI, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

8.6.2. OBagenne yHuBEpCaTbHBIMA KOMMYHUKATHBHBIMH JI€HCTBUSMHU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl B XOJi¢ JAuajora W/WMIU JTHCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIbHO BBIIOJHEHUS MPEAI0KEHHOU
3a]1a4y;

BBICTYNIaTh C Ipe3eHTalllel pe3ylbTaTOB IMO3HABATEIbHOM  JEATENIbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAaMH IPU BBHINOJHEHMM XUMHYECKOIO HKCIIEPUMEHTA,
MIPaKTUYECKON paboThI MO MCCIEI0BAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alui yueOHOro MpoeKTa u
(GopMyIMpOBaTh BBIBOJBI MO PE3y/IbTaTaM MPOBEAEHHBIX MCCIIEAOBAHUM MyTEM COINIaCOBaHMS MO3ULUHN B
X0J1e 00CyX)eHUsI 1 0OMEHa MHEHUSIMU.

8.6.3. OBnageHne yHUBEpCAIbHBIMU PETYISATUBHBIMU JICHCTBUAMMU:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBIATH CBOIO MO3HABATEIbHYIO JI€ATEIbHOCTD, ONpPeaess e€
LM U 3a/la4i, KOHTPOJIMPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTUPOBATh IMpe/jlaraeéMblii aaropuTM
NEUCTBUI NpHU BBIMOJIHEHUHM Y4YEOHBIX M HUCCIIEOBATENbCKUX 3a/ay, BbIOMpaTh HambOosee 3((eKTUBHBII
CIOCO0 MX pelIeHUs C y4ETOM MOITy4YEHHUSI HOBBIX 3HAHUH O BEIeCTBaX U XMMHUYECKUX PEeaKLUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITETLHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOIIEHKH.

8.7. IlpeameTHbIE pe3yNbTaThl OCBOCHMS MPOrpaMMbl CpeAHEro olIiero o0pa3oBaHUs MO XUMHUHU Ha
0a30BOM ypOBHE OpPHEHTHPOBAHBI Ha OOECleYeHHWE MPEUMYIIECTBEHHO 00I11e00pa3oBaTeIbHON U
OOIIEKYJIbTYpHON MOATrOTOBKM oOywaromuxcs. OHM BKIIIOYAIOT creruduyeckre i yd4eOHOro InpeaMmera
«XUMHUS» HaydHble 3HaHMS, YMEHHUA U CIOCOOBl JCWCTBHII IO OCBOEHHIO, HMHTEpPIpETalud U
peoOpa3oBaHUIO 3HAHUM, BUIBI JEATEIBLHOCTH MO MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUU B
Pa3IMYHBIX y4EOHBIX U PEaJbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C XUMHeH. B mporpamme no xumun
IIPEIMETHBIE PE3YIbTAThI IPEJICTABIIEHBI 10 TOAaM U3yUEHUsI.

8.8. K konmy oOyuenus B 10 kjacce mpeaMeTHBIE pe3yJIbTaThl OCBOCHHS Kypca «OpraHmueckas
XUMUS» OTPaXKaIoT:

c(hOpMUPOBAHHOCTH MIPEACTABICHUN O XUMHUECKOW COCTABIISIONIEH €CTECTBEHHO-HAYUYHON KapTHUHBI
MHpA, POJIM XUMHUHU B TIO3HAHUH SIBIICHUH MPUPOJIbI, B GOPMUPOBAHUH MBIIUICHUS U KYJIbTYPbI IHYHOCTH, €€
(YHKIIMOHATBHOW T'PAaMOTHOCTH, HEOOXOIUMOM Ui pelleHUs MNPaKTHUYECKUX 3a4ad M SKOJIOTMYECKU



00OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOIL cpere;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

OCHOBOIIOJIATAIONINE MMOHATUS (XUMHUYCCKUI DJEMEHT, aToM, OJEKTpOHHas 000JI0ouka aTroma,
MOJIEKYJa, BaJeHTHOCTb, JJEKTPOOTPUIATENbHOCTh, XHMHMUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTass M COKpami€éHHas), MOJb, MOJISIpHAs Macca, MOJSIPHBIH OO0BEM, YIICPOJHBINA CKENeT,
(GyHKIIMOHATIBHAS TPYIIa, PaguKall, U30MEPHsl, H30MEPbl, TOMOJOTHYECKHI Psijl, TOMOJIOTH, YTI€BOJOPOIbI,
KHCIIOpOJI M a30TCOAEp)KAllME  COCAUHEHMs,  MOHOMEp,  IOJIMMEp,  CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS);

TEOpUHU U 3aKOHBI (TEOpHsl CTpOeHUs opraHmdeckux BemecTB A.M. bytiepoBa, 3aKOH COXpaHEHUs
MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3bIK XUMUH;

MHUPOBO33PEHYECKUE 3HAHUA, JIeKAl[Me B OCHOBE MOHHMMAaHUS MPUYUHHOCTH M CHUCTEMHOCTH
XUMUAYECKUX SIBIICHUH, ()aKTOJOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYeHHH MU Oe30macHOM
MCIOJIb30BaHUHU BaXKHEHIIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JEATEIILHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEpHbIE IPH3HAKK TOHSATHH, YCTaHABIMBATh UX
B3alMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIONIHNE MMOHATHUS IPU OIMUCAHUH COCTaBa, CTPOCHUS U IIPEBpAICHUN
OPraHUYeCKUX COCIUHECHUM;

c(OpPMUPOBAHHOCTh ~YMEHHMH HCHOJB30BaTh XHUMHUYECKYID CHMBOJHKY JJS  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOH) (OpMya OpraHHYECKHUX BEIIECTB H
YPAaBHEHUH XHUMUYECKUX PEaKIHil, W3roTaBIMBaTh MOJEIU MOJEKYJl OpPraHu4ecKuX BeIIeCTB IS
WUTIOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPHUHAJJICKHOCTh M3YUYEHHBIX OPTaHUYECKUX BEIIECTB
M0 MX COCTaBYy W CTPOSHUIO K ONPENEIEHHOMY KIIAcCy/TpYIIe COCTUHEHUN (YrIIeBOJOPOMbI, KUCIOPOI H
a30TcoJiepXKalllie COEJUHEHHs, BBICOKOMOIIGKYJISIPHbIE COEIWHEHHs), JaBaThb WM Ha3BaHUSA IO
cucremarnyeckol HomeHkiatype (IUPAC), a Takke NpUBOAUTH TpUBHAIbHbIE HA3BaHUS OTAEIbHBIX
OpPraHMYECKUX BEIIECTB (ITHIICH, MIPOIUJICH, alleTUIIeH, STHIICHTIIMKOb, TTUIepUH, GeHon, hopManbaerusa,
alleTalnbpJern],, MypaBbUHasi KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAsl KHUCIJIOTa, CTEApUHOBas KHCIOTA,
TIII0K03a, PpyKTO3a, Kpaxmall, IeJIII0103a, TIUIUH);

c(OpMUPOBAHHOCTb YMEHUS OIPEAEIATh BUABl XUMUYECKOW CBA3M B OPraHUYECKUX COEIUHEHUSIX
(omMHApHBIC U KPAaTHBIC);

c(OpMUPOBAHHOCTh YMEHHUSI NPUMEHATH IOJOXKEHUS TEOPUM CTPOEHHUS] OPraHMYEeCKUX BELIECTB
AM. byrnepoBa a1 0OBSICHEHUS 3aBHCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMHM XapaKTepu3oBaTh COCTaB, CTPOEHHE, (U3NYECKHEe U XUMHYECKUe
CBOMCTBA TUMHMYHBIX MPEACTABUTEIEH PAa3IMYHBIX KJIACCOB OPraHMYECKHUX BEILIECTB (METaH, 3TaH, STUJIEH,
NpONMIEeH, aleTwieH, Oyranuen-1,3, metunOyrtanuen-1,3, OeH30i1, MeTaHO], 3TaHOJ, 3TUIECHIJIUKOIIb,
INIMLEpUH, (EHOJ, aleTalbJIeru]l, MypaBbHHAas U YKCYCHas KHCJIOTBI, TJIIOKO3a, Kpaxmal, LEeJUII0JI03a,
aMMHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXJIYy HUMH YpaBHEHHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHI C NCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

c(OPMHUPOBAHHOCTh YMEHMS XapaKTepPH30BaTh HCTOYHHMKH YIJIEBOJOPOJHOTO ChIpbi (HE(dTH,
MPUPOJHBIN ra3, yrojs), ClIoCOObI UX NMEPEPadOTKH U MPAKTUUYECKOE IPUMEHEHNE POAYKTOB epepaboTKu;

c(OpPMHPOBAHHOCTb YMEHUI MPOBOANUTH BBIYMCICHHS [0 XUMUYECKUM YpaBHEHHM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa pEeaklUuy MO H3BECTHBIM Macce, 00BEMY, KOIHUYECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHUM BIJIAJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAaX HAy4YHOTO MO3HAHMUS,
UCMOJb3YyEeMbIX B XMUMHMU TPH HM3yYEHHUU BEUIECTB M XUMHUECKUX SIBICHHH (HaOMIOJeHue, U3MEepeHHe,
SKCIIEPUMEHT, MOJICIIMPOBAHKE), UCIIOIb30BaTh CUCTEMHbIE XUMUUYECKHE 3HAHUS JIJISl IPUHSATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh yMEHHUH COONIIOAAaTh TIpaBWja IOJH30BAaHUS XUMHYECKOM TIOCYIOM U
71a00paTOpHBIM O0OPYZOBAaHUEM, a TaKXKe NpaBuUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIMBITOB;

c(OpPMHPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XMMHUYECKHI SKCIIEPUMEHT (IPEeBpalCHHS
OpPraHMYECKUX BEUIECTB NpPU HATrPEeBaHHUHM, MOJYYEHHE ITUJIEHA U H3YUYEHHE €ro CBOWCTB, KaueCTBEHHBIE
peaKkIMy OpPraHMYeCKUX BEILECTB, JEHATypauus OeNKOB NpPU HAarpeBaHWHM, LIBETHbIE pEaKkIMHU OENKOB) B
COOTBETCTBUM C IMpaBWJIaMH TEXHHUKH O€30IacHOCTH Mpu OOpallleHWu C BelleCTBaMU M J1aOOpaTOpHBIM



00OpyZOBaHHEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucH YpaBHEHHM
COOTBETCTBYIOLINX PeaKLUi U (POPMYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHIM KPUTUUECKH aHATM3HPOBATH XUMHUECKYIO HH(POPMALIUIO, TTOIY4aeMYIO
W3 pa3HBIX UCTOYHUKOB (CpeACTBa MacCcOBOM MHpopmMamuu, THTEpHET U IpyTruXx);

c(OPMHPOBAHHOCTh yYMEHHUI COOJIOAATh TMpaBMIIa SKOJOTHUYECKH IIEJIECOO00pa3HOro IMOBEICHUS B
OBITY U TPYIOBOM AEATEIbHOCTH B LIESIX COXPAHEHHS CBOETO 37J0POBbS U OKPYKAIOLIEH NMPUPOIHON Cpelibl,
OCO3HaBaTh OIACHOCTb BO3JEHCTBUS HA KUBBIE OPIaHU3MBI OIPEICIIEHHBIX OPraHUYECKUX BELIECTB,
noHuMas cmeicn nokaszarens IIJIK (mpenenbHO JOmMycTUMOM KOHUEHTpalMM), MOSACHATh Ha IpuUMepax
CIIOCOOBI YMEHBIIIEHUS U MIPEJOTBPALICHUS UX BPEIHOTO BO3CHCTBUS HA OPraHU3M YeJIOBEKa;

JUld 00ydYaroIuxcs ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[J0POBbS: YMEHHE NPUMEHATh 3HaHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX [M03HAHUS BEIIECTB U XMMHUECKUX SIBICHUI;

JUIS CIIeNbIX U cIa00BUIAIIMX OOy4aroIIMXCsl: YMEHUE UCIOJIb30BATh PENbe(h)HO TOUEUHYIO CHCTEMY
o6o3Hauenuii JI. bpaiist 11 3armuc XUMHYECKUX (OPMYIL.

8.9. K koHny obywenus B 11 kilacce mpeaMeTHbIe pe3yibTaThl OCBOEHHMA Kypca «OOmas u
HEOpraHUYeCcKas XMMUs OTPaXKaroT:

c(OPMHUPOBAHHOCTb MPEICTaBICHUI 0 XMMUYECKON COCTaBIISIIONIEH €CTECTBEHHO-HAyYHOH KapTHHBI
MUpA, POJIM XUMUHU B TIO3HAHUH SIBIICHUI MPHUPOJIBI, B GOPMUPOBAHUN MBILIUICHUS U KYIbTYpPhI TUYHOCTH, €€
(YHKLIMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOAMMOM JJIsi pelleHHs] MPAaKTUYeCKUX 3aJad U SKOJIOTMYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHON CPEAE;

BJIAJICHE CUCTEMON XMMHUYECKUX 3HAHWM, KOTOpas BKIIIOYACT:

OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYSCKUH JIIEMEHT, aTroM, HW30TOI, S-, P-, O- 3JeKTpOHHBIC
opOUTaIl aTOMOB, WOH, MOJIEKYJa, MOJIb, MOJIAPHBI OOBEM, BaJEHTHOCTb, 3JIEKTPOOTPULATEIHHOCTD,
CTENIEHb OKHCJIEHMS, XMMHUYEeCKas CBsA3b (KOBaJE€HTHAas, HOHHAasg, METAJUIMYecKas, BOJOPOAHAs),
KPUCTAJINIMYECKAsl PEIIETKA, TUIBl XUMUYECKUX PEAKLMH, PpacTBOp, JIEKTPOJIUTBHI, HEDIEKTPOJIMTHI,
NEKTPOJINTUYECKAST JUCCOLMALMSI, OKUCIMTENIb, BOCCTAHOBHUTENb, CKOPOCTb XHUMHUYECKOW peakIu,
XMMHUYECKOE paBHOBECHE);

TEOPUHU U  3aKOHBl (TEOpUS  DIIEKTPOJUTUYECKONW JUCCOLMAIMHM, IEPUOJUYECKHI  3aKOH
J.M. MenneneeBa, 3aKOH COXpaHEHMSI MaccChl BELIECTB, 3aKOH COXPAHEHHs W NPEBPAILECHUs DHEPIHH IIPU
XUMHUYECKUX pEaKLUsiX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH $A3BIK XMMHUH, MHUPOBO33PEHUECKHE 3HAHMS,
JeKallie B OCHOBE NMOHUMAHHUS MPUYMHHOCTH M CHUCTEMHOCTH XMMHUYECKUX SIBJICHHH, (DaKTOJIOTrHUecKue
CBEJICHUSI O CBOICTBaX, COCTaBe, MOJIYUEHUU U OE30MaCHOM HCIOJIb30BAaHUU BAaXHEUIINX HEOPraHUYECKHUX
BEIIECTB B ObITY U MPAKTUYECKOH J1eSTETbHOCTH YelIOBEKa,

c(OpMUPOBAHHOCTh YMEHMM BBISIBISTH XapaKTEpHbIE MpPHU3HAKW TMOHATHI, yCTaHaBIMBAaTh HX
B3alMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOLIME IMOHSATHUS NPU ONHMCAHWU HEOPTaHWYECKUX BEILECTB U UX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHUN HCHOJIb30BATh XMMUYECKYI0 CHUMBOJMKY JUIs COCTaBIeHHUS (Gopmyl
BELIECTB M YPAaBHEHUH XMMHUYECKHUX peakiuil, cuctemarnyeckyro HomeHkiarypy (IUPAC) u TpuBHnanbHbie
Ha3BaHUS OTAEIbHBIX HEOPraHWYECKUX BEIECTB (yrapHbIi ra3, yrieKucIiblil ra3, aMMuak, raiméHas n3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/1a, TUPUT U JIPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHM OINpeneniTh BaJEHTHOCTb M CTENEeHb OKHUCICHHUS XUMHYECKUX
AJIEMEHTOB B COEAMHEHMSIX pAa3JIMYHOTO COCTaBa, BUJ XHMHUYECKOH CBs3W (KOBaJIEHTHAs, HOHHaf,
MeTaJuIn4YecKas, BOJOPOJHAs) B COCIUHEHUSAX, THI KPUCTAIMYECKOM PEHmIETKM KOHKPETHOIO BEIeCTBa
(aTomHas1, MOJIEKyJIsipHAsl, HIOHHAs!, METAJNINYeCKasi), XapaKTep Cpe/Ibl B BOJHBIX pacTBOPaX HEOPraHUYECKHUX
COCIUHECHUI;

c(OpMHUPOBAHHOCTh YMEHMH YCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHMYECKHX BELIECTB IO HX
COCTaBy K ONpEIeNEHHOMY KIIAcCy/Tpymie COeAMHEHHUH (MpocThle BEIIEeCTBA — METAJIbl U HEMEeTalbl,
OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHUH pACKpbIBaTh CMBICH Nepuonundeckoro 3akoHa J[I.M. MenneneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLTYI0, 00BSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(OPMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKUX
aneMeHToB 1—4 nepuonos [lepuoandeckor cucteMbl XuMHYeCKHUX 3y1emMeHToB [[.M. MenaeneeBa, nCnoyib3ys
HOHATHA «S-, P-, O-DJEKTPOHHBIE OPOUTANIMY», «IHEPreTHUECKHE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUsI CBOWCTB XMMHMUYECKHUX 3JIEMEHTOB M MX COCAMHEHUH IO mepuoiam u rpynnam [lepmoandeckoi
cucreMbl XuMuueckux dauemenToB .M. Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (ONMUCHIBATH) OOIIME XHMHYECKHE CBOWMCTBA



HEOpPraHMYECKUX BEIIECTB PA3INYHbIX KJIACCOB, IOATBEPKAATh CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEXIY
HEOPraHWYECKMMH BEUICCTBAMHU C IOMOIIBI0 YPABHEHUH COOTBETCTBYIOIINX XMMHYECKHUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHHsI KJIacCU(UIMPOBATh XUMHUECKUE PEAKIMU 10 Pa3IUYHBIM MPHU3HAKAM
(4uCcly U COCTaBy pearrpyromux BEHIeCTB, TEII0BOMY () (PeKTy peakuu, N3MEHEHHUIO CTEIIEHENH OKUCIEHUS
3JIEMEHTOB, 00PAaTUMOCTH PEAKLUH, YUACTHIO KaTAIN3aTopa);

Cc(OPMHUPOBAHHOCTh YMEHUN COCTaBJIATh YpPAaBHEHMs peakUUil pa3IMyHbIX THUIIOB, IOJHbBIE HU
COKpaIlEHHBIC YPAaBHEHHs PEaKIUi HOHHOTO OOMEHa, YUUTHIBAsl YCIOBUSA, MPH KOTOPBIX 3THU PEAKIH UIYT
110 KOHII;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKLUH, IOATBEP)KIAIOIINE KAayeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATh OIBITHBIM ITyTEM HMOHBI, IIPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PAaCKpbIBaTh CYLIHOCTb OKUCIIUTEIIbHO-BOCCTAHOBHUTEIBHBIX pPEaKIUii
MIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OaslaHCa ATHX PeaKIHii;

Cc(OPMHPOBAHHOCTE YMEHUH OOBICHATH 3aBUCUMOCTh CKOPOCTM XHMMHUYECKOH peakluu OT
pa3nuYHBIX (HAaKTOPOB; XapakTep CMEIIECHHS XUMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozaeictBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu30BaTh XWMHUYECKHE MPOIECCHI, JIeKAIIMEe B OCHOBE
IIPOMBIIIJICHHOT'O TOJIY4Y€HUs! CEPHOM KUCIIOThI, aMMHaKa, a Takke cOpMHUPOBAHHOCTh MpEACTaBIECHUN 00
O0IIMX HAyYHBIX MMPUHIIUIAX H SKOJIOTHYECKUX MPOOIEeMax XUMUIECKOTO ITPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUI NMPOBOAUTH BBIYMCICHUS C MCIIOJIb30BAaHUEM MOHATUS «MaccoBas J0JI
BELIECTBA B PACTBOPE», OOBbEMHBIX OTHOIIEHUN ra3oB IpPU XUMHUYECKUX PEAKIUSAX, Macchl BEILIECTBA WU
00bEéMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM 00bEMY OJHOIO M3 YYaCTBYIOILUX B
peaKkIMM BEmIeCTB, TEIUIOBOro 3(d@dexra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEUIECTB,
IIPEBPALLICHUS U COXPAHEHUS SHEPTUN;

c()OPMUPOBAHHOCTh yYMEHHU COOJIIOJIaTh TIPAaBHWJIA IIOJIb30BAHUS XUMHUYECKOW IOCYIOU H
7a00paTOpHBIM O0OPYZOBaHUEM, a TakXKe IpaBuWiIa OOpallleHUs C BEIIeCTBAMM B COOTBETCTBUHU C
MHCTPYKLHUSMU MO BBIITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATH XUMMUYECKHI SKCIIEPUMEHT (pa3ioKeHHe
IIEPOKCUJIAa BOJOPOIA B NPUCYTCTBUU KAaTAIN3aTOPa, ONPEICIICHUE CPEbl pACTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIbHOI'O MHAMKATOPA, BIUSHUE PA3IUYHBIX ()AKTOPOB HA CKOPOCTh XMMUYECKOH PEeaKLnu, peaKkLuu
MOHHOI'0 0OMEHa, KaueCTBEHHBIE peakluu Ha cyab(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHUS,
pelIeHne PKCIIEPUMEHTAIbHBIX 3a1a4 10 TeMaM «Meramib» u «Hemeramibn) B COOTBETCTBUH C NIPAaBUIAMU
TEXHUKU 0€30MacHOCTH IpU OOpAaIllEHUU C BELIECTBAMHU U Ja0OpaTOpHBIM 000PYAOBAHUEM, MPEICTABIAThH
pe3yabTaThl XMMUYECKOTO SKCHEpUMEHTa B (hopMe 3aluCH YpaBHEHMH COOTBETCTBYIOUIMX pEaKLUi U
(GbopMyIMpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHAJIM3UPOBATh XUMHUUECKYI0 MH(OPMAIIHIO, TIOIYy4aeMyto
13 pa3HbIX UCTOYHHUKOB (CpeICTBa MacCOBOM KOMMYHHUKaIMK, IHTEpHET U IpYyrux);

c(OpPMHPOBAHHOCTh yYMEHUI COOJIOAATh MpaBMiIa 3KOJOTMUYECKH 11€JeCO00pa3HOro IMOBEIEHUs B
OBITY U TPYJIOBOM J1€ATEIBHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/I0POBBS U OKpY’KaroLlel MPUPOAHON Cpelibl,
OCO3HABaTh ONACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, MOHHUMAs CMBICI
nokazarenss IIJIK, moscHATe Ha mpumepax crnocoObl YMEHBLIEHHS M NPEJOTBPAIICHHUS HX BPEAHOIO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE 00YYaroIIMUXCSl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJAX ITO3HAHUS BEIIECTB U XUMHUUECKUX SIBJICHUI;

JUTSL CJIETIBIX U CIAa0OBUIAIIMX OOy4YaIOUIMXCS: YMEHHE UCIOIb30BaTh pelbe(HO TOYEUHYIO CUCTEMY
obo3nauenuii JI. bpaiiis 11 3anmucu XUMHYECKUX (GOPMYIL.



