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HOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMHU Ha YpOBHE CpeAaHero odiiero obOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®@enepanumy,
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS (ellepaibHOM 00pa3oBaTEIbHOM MPOTpaMMBbl CPEIHETO O0IIEro
obpazoBanus (POII COO), npencraBiennbix B denepaabHOM rocyIapCcTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuérom Kouuenuum mpernogaBaHusi ydyeOHOro mpeaMeTa «XUMHUSA» B
oOpa3oBarenbHbIX  opraHuzauusx  Poccuiickoit ~ denepanuu, — peaqu3ylOLIMX  OCHOBHbBIE
o0Opa3oBaTeibHble MPOrpaMMbl, M OCHOBHBIX MOJIO)KeHUH «CTpaTerun pa3BUTHUsS BOCHHUTAHUS B
Poccwuiickoit @enepannu Ha nepuon 10 2025 ronma» (Pacmopsikenue IlpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3paboTKe MpOorpamMMbl 10 XMMHHU, K ONpEAENIeHHI0 0oOILIeil cTpaTeruu
0o0y4yeHus, BOCIIUTAHUS U Pa3BUTHUS OOYYAIONIMXCS CPEACTBAMH Y4eOHOro mpeameTa «XUMHUsS» s
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyajdbHble mnojoxenus P®IOC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1I€JIel, COAEpXaHMs, Pe3yJbTaTOB OOyueHHUs U TpeOOBAHMHM K YpPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB.

XuMuueckoe 00pa3oBaHue, MOJy4aeMOe BBIITYCKHHKAMU 00I1e00pa3oBaTeNbHON OpraHu3aluu,
ABJIIETCS HEOTBEMJIEMOH YacThi0 HX 0O0pa3oBaHHOCTH. OHO CIY)XMT 3aBEpLIAIOLIMM 3TalloM
peanu3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM ypOBHE KJIHOYEBBIX LIEHHOCTEH, MPHUCYLIUX
IENIOCTHON CHCTEME XHUMHYECKOro o0pa3oBaHUs. OTH IIEHHOCTH KacalOTCsi TO3HAHHS 3aKOHOB
npupoasl, (HOPMUPOBAHUS MHUPOBO33PEHHUS M OOIIEH KyImbTyphl YEIOBEKa, a TAaKXKE JKOJOTHYECKH
00OCHOBAaHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO M MPUPOAHOW cpere. PeamusyeTcs XuMHUeCKoe
oOpa3oBaHKe OOY4YarOIIMXCS Ha YPOBHE CpPEIHEro OOIIero o0pa3oBaHUsS CPEACTBAMH Y4eOHOIO
npeaMeTa « XUMHs», COJAepX)aHUEe W MOCTPOCHHE KOTOPOro OINpENeNieHbl B MPOrpaMMe MO XUMHH C
yuéTtoM crienuPUK HayKH XUMUH, €€ 3HAUYCHUs B TO3HAHWH MPHPOABI U B MAaTEPHATBHOW KU3HU
obmiectBa, a Takke € Y4ETOM OOIIMX IeNed W TNPHUHIMIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeHero oduiero oopazoBanus B Poccuiickoit @enepauu.

XuMHUsl Kak 3JIEMEHT CHCTeMbl €CTECTBEHHBIX HayK HrpaeT ocoOyl poilb B COBPEMEHHOMU
IUBUJIM3AI[MH, B CO3JaHUM HOBOM 0a3pl MaTepuasbHOW KyJIbTyphl. OHa BHOCHT CBOHl BKJaa B
dopmMupoBaHUE PALMOHAIBHOTO HAYYHOI'O MBIIUIEHHUS, B CO3/IaHHUE IE€JIOCTHOrO IMpeACTaBleHUs 00
OKpY’KaloIlleM MUPE KaK O €UHCTBE MPUPOBI U YelIOBeKa, KOTopoe (GopMUpYyeTCs B XUMHUH Ha OCHOBE
IIOHMMAaHHUS BEUIECTBEHHOI'O COCTaBa OKPYKAIOIIErO0 MHpPA, OCO3HAHMSI B3aUMOCBSI3M MEXIY
CTPOEHHEM BEILECTB, NX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSIMH IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajla HEOTbEMJIEMOU
YacTbI0O MUPOBOI KYyJbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOTO TPyJda M >KM3HU KaKJIOro 4jeHa
obmectBa. CoBpeMeHHas XMMHs KaK Hayka CO3MJaTelibHasi, KaK HayKa BBICOKMX TEXHOJOIHMM
HalpaBJieHa Ha pelIeHHE IN100aIbHBIX MPOOJIEM yCTOMUMBOIO Pa3BUTHS YEIOBEUYECTBA — ChHIPHEBOM,
OHEPreTUYECKOM, MUIIEBOM, YKOJTOTHYECKON 0€30IaCHOCTH U OXPaHbI 3I0POBBSI.

B coorBercTBHM ¢ OOIMMHM IEIIMH W TPUHIMIIAMH CPEIHEro o0IIero o0pa3oBaHMS
conepkanue mnpeamera «Xumus» (10—11 kimaccel, 6a30BBI YpOBEHb H3Y4YEHHUS) OPUEHTUPOBAHO
NPEeMMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IIOATOTOBKY OOYYalOUIMXCs, HEOOXOAMMYIO MM IS
BBIPA0OTKH MHPOBO33PEHUECKUX OpPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B KHU3Hb COIMyMa,
MPOJIOJDKEHUST 00Pa30BaHMSI B PA3IIMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

Cocrapnsgomumu npeamera « XuMus» SBISIIOTCS 6a30Bble Kypehbl — «OpraHudeckas XUMUS» U
«O0masgs ¥ HeopraHuveckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpXaHUs KOTOPBIX SBIISAIOTCS
OCHOBBI 0a30BOM HayKH: CHCTeMa 3HAHUN MO HEOPraHWYECKOW XUMHUM (C BKIIOYEHHEM 3HAHUN U3
o0mield XuMUHM) U opraHndeckoi xumuu. dopMupoBaHHe TAaHHOM CHCTEMbl 3HAHUI MpPU WU3YyUYEHUU



npexMera 00ecreyuBaeT BO3MOXHOCTb PACCMOTPEHUsT BCEr0 MHOr0oOpas3us BEIIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUIl XUMUHU.

Crpyktypa conepxkaHusi KypcoB — «OpraHuueckas Xxumus» u «OOmas M HeopraHuyeckas
XUMHSD» cQOpMHpOBaHa B MporpaMme IO XMMHUU Ha OCHOBE CHUCTEMHOIO MOAXO0Ja K H3YYEHHIO
yueOHOro Marepuaja M OO0YyCJIOBJIEHA HCTOPHUYECKM OOOCHOBaHHBIM pa3BUTHEM 3HAHUHW Ha
ONpeNeNEHHbIX TEOPeTHUECKUX YypoBHAX. Tak, B Kypce OpraHM4ecKoil XHMMHM BeEIllecTBa
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPHHM CTPOECHMSI OPraHUYECKHX COECJUHEHUH, a TaKXke
Ha yYpOBHE CTEPEOXMMMUYECKHX M 3JIEKTPOHHBIX MPEACTaBICHUI O cTpoeHuHu BemiecTB. CBemeHust 00
M3y4aeMBbIX B Kypce BEIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB 10 CIOKHBIX OMOJIOTNYECKU
aKTUBHBIX COEJUHEHUI. B Kypce opraHmdeckodl XMMHMM MOJIYy4alOT Pa3BUTHE CPOPMHUPOBAHHBIE Ha
YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs IEPBOHAYAIbHBIE NMPEICTABICHUS O XUMUYECKOW CBS3H,
KJIacCH(DUKAIIMOHHBIX TPHU3HAKAaX BEIIECTB, 3aBHCHUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUS, O
XUMHUYECKON pEeaKIyHy.

[Ton HOBBIM yriiom 3peHuss B mpeaMmere «XuMus» 0a30BOro ypOBHsS paccMaTpUBAeTCs
U3y4eHHbI Ha ypOBHE OCHOBHOrO 0O0OIero oOpa3oBaHUs TEOPETHUYECKMH Marepuan H
(axToNOrnyeckue CBEIEHHUS O BEIIECTBAX M XUMMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHuyeckas XuUMHUS» OOydaloUMMCs IPEeJOCTaBiIsIeTCs] BO3MOXHOCTb OCO3HATH
3HAYEHUE MEPHOANYECKOr0 3aKOHA C OOINETEOPETUYECKUX M METONOJIOTMYECKUX IMO3ULMH, riy0xke
HOHATh UCTOPUYECKOE M3MEHEHUEe (PYHKIMH 3TOro 3aKoHa — OT o0oOmiaromeld 10 oO0bsACHAIOLIEH U
MPOTHO3U PYIOLIEH.

Enunas cuctema 3HaHUM O Ba)XHEWIIMX BEIIECTBAaX, MX COCTAaBE, CTPOECHHUM, CBOWCTBAX M
IPUMEHEHUH, a TAaKXK€ O XMMMUYECKUX pEeaKUHUsX, UX CYLIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
JonoaHsercs B Kypcax 10 u 11 knaccoB aneMeHTaMu cofepKaHusl, UIMEIOIIUMHU KYJIbTypPOJIOTrHYECKUN
U MPUKJIAJHOM XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT IMOHUMAHHUIO B3aWMOCBSI3U XUMHUU C APYTUMHU
HayKaMH, DACKpBIBAIOT €€ pOJb B IIO3HABATEIBPHOM M NPAKTHYECKOW JEATEIBHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHMIO YBAXKCHHS K MPOILIECCY TBOPYECTBA B O0JACTH TEOPUH M MPAKTUYECKUX
NPWIOKEHUH XWMHUH, IOMOTAIOT BBIYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO
3HAYMMBIX Mpo0JIeMax, CBSI3aHHBIX C XUMHEH, KPUTHIECKH OCMBICIIMBATH HH(OPMALIUIO M TTPUMEHSTh
e€ 9  TNONOJHEHUS  3HAHUM, PpEUIeHUs  MHTEUIEKTyaJlbHbBIX U DKCIEPUMEHTAJIbHBIX
UCCIIEZIOBAaTENbCKUX 3a7ad. B 1enom conepxanue ydeOHOro mpeamera «XHMHS» JAHHOTO YPOBHS
U3yYEHUS OPUEHTHUPOBAHO Ha (OpMHUpOBAHHE Yy OOYYarOIIMXCS MHUPOBO33PEHUYECKOM OCHOBBI IS
HNOHUMaHMUA GUIOCOPCKUX MJeH, TakuX Kak: MaTepHallbHOE €JUHCTBO HEOPraHWYeCKOro u
OpPraHMYecKoro Mupa, 00yCIOBJIEHHOCTh CBOMCTB BEIECTB UX COCTABOM U CTPOEHUEM, [103HABAEMOCTh
HOPUPOAHBIX SIBIEHUM MyTEM HKCIEPUMEHTA M pelleHHs NPOTUBOPEUYMH MEXKIY HOBBIMU (aKTaMU M
TEOPETUUYECKUMH IPENOCHIIKAMH, OCO3HAHUE POJIM XMMUHU B PELICHUU JKOJIOTMYECKUX MpodieM, a
TaKke MpolsieM cOepexeHHsl SHEePreTUYECKHX PECypCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTHH U
MaTepUaJIoB.

B nyane pemieHust 3ajay BOCHUTAHMS, Pa3BUTHS M COLMAIU3ALUU OOYYarOIIMXCS MPUHSATHIE
OporpaMMol IO XHMHUU TIOIXOAbl K ONPENEICHUI0 COACpKAHMS M IOCTPOEHHs IpeaMera
npeaycMaTpuBaioT GOpPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX JEeHCTBUI, MMEIOLMX 0a30BOE 3HAUCHHE
JUIS  Pa3NWYHBIX BHUJAOB JEITEIbHOCTU: peIIeHus NpodieM, IOMCKa, aHalu3a U 00paboTKu
uH(bopMauy, HEOOXOJUMBIX [JIsi MPUOOPETEHHUs OIbITa MPAKTUYECKOH U MCCIIEA0BaTEIbCKOM
JIeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUHU XUMHUH.

B mpaktuke mpernogaBaHus XMMHH Kak Ha YPOBHE OCHOBHOIO oOmiero oOpa3oBaHUs, Tak U Ha
YPOBHE CpeAHEro 001ero odpa3zoBaHus, PU ONPENEICHUN COJEPKATEIbHON XapaKTEPUCTUKU LieIeH
U3y4EHHUs IpeaMeTa HalpaBICHUEM IEPBOCTENIEHHOW 3HAYMMOCTH TPAAMLIMOHHO MpPU3HAETCS



dopMUpoBaHHE OCHOB XHMHUYECKOM HAayKH Kak OOJacTM COBPEMEHHOIO €CTECTBO3HAHMS,
MPAKTUYCCKON JICSITEIBHOCTH YEJIOBEKAa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOH KynbTyphl. C
METOJIMYECKON TOYKH 3PEHHUS TaKOW TMOIXO0J] K ONPEACICHHIO IeJiei M3ydeHUs ImpeaMeTa SBIsSETCS
BIIOJTHE OIPaBJaHHBIM.

CornacHo aHHOW TOYKE 3PEHUS TJIABHBIMU ILIENISIMH U3YYEHUs mpeaMera « XumMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) sIBISIFOTCSA:
dbopMHIpOBaHUE CHCTEMbl XUMUYECKUX 3HAHUH KaK BaXKHEHIIIeH COCTABIIAIONICH €CTECTBEHHO -HAYTHON
KapTUHBI MHpa, B OCHOBE KOTOPOH JIeXKAT KIIOUEBbIC MOHATHUS, (YHIaMEHTAIbHbBIE 3aKOHBI M TEOPUU
XUMHUHU, OCBOCHHME S3blKa HAyKH, YCBOEGHHE U IIOHMMAaHHE CYIIHOCTH JOCTYIHBIX 0000IIeHuM
MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHUS;
dbopMUpOBaHUE U PAa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AaX MO3HAHMS BEIIECTB U XUMHUYECKUX
peakuuii, HEOOXOMUMBIX JUII TPUOOPETEHUS YMEHUW OPHUEHTHUPOBATHCS B MHpPE BEIIECTB H
XUMHYECKUX SIBICHUH, UMEIOIIUX MECTO B MPUPOJIE, B PAKTUUECKON U MOBCETHEBHON KU3HU;
pa3BUTHE YMEHHH H CHOCOOOB JEATEIbHOCTHU, CBSI3aHHBIX C HAOMIOJEHUEM M O0BsSCHEHUEM
XUMHUYECKOT0 HKCIIEPUMEHTA, COOJIIOIEHUEM MTPaBUII O€30MacHOr0 OOPAIIeHHs C BEIIECTBAMM.

Hapsimy ¢ sTum, comepkarenbHas XapaKTEpUCTHKA IEJed W 3aJad HM3y4eHUs TMpeaMera B
IporpaMMe MO XMMHUM YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHU C HOBBIMH MPHOPUTETAMHU B
cuctemMe cpemHero obmiero odOpaszoBanusi. CerogHss B TMPENOAaBaHUU XMMHUU B OOJIbIIEH CTENeHU
oTAaéTCa MpEeANnoYTeHnEe MPAaKTUYECKON KOMIIOHEHTE COAepKaHHs OO0y4deHHs, OpMEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIC00Pa30BaTEIbHON OpraHu3alliy, BIaJICIOIICro He HaOOpOM 3HAHHUM, a
(GYHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh COCOOAMH W YMEHUSMHU aKTUBHOTO MOJTYYEHHs 3HAHUHU U
MPUMEHEHUS UX B PEAbHOM KU3HU IS PEeIIeHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu M3y4eHUH TMpeaMeTa «XUMEsD JTOMHHHPYIOIee 3Ha4eHHuEe MPHOOPETaroT
TaKue IeNU U 33/1a4H, KaK:

ajmanTanus OoOyJarolmuXxcss K YCJIOBUSM JHUHAMHUYHO pa3BUBAIONIETOCs MUpa, (opMupoBaHHE
WHTEJUIEKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSTHIO TPAaMOTHBIX PEHICHHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMCHCHHEM;

dbopMupoBaHUE Y O0Y4YaIOIUXCS KIFOYEBBIX HABHIKOB (KJIFOUEBBIX KOMIIETCHIIHH), MMEIOIINX
YHHUBEpCcaJbHOE 3HaYEHHE IS Pa3IMYHbIX BUAOB JEATEIbHOCTH: PEIIeH s MpobieM, MoucKa, aHaIn3a
u 00paboTku HH(OpMALMM, HEOOXOAUMBIX HJs NPUOOPETEHMs] OIbITAa JESATEIBHOCTH, KOTOpas
3aHUMAeT BAXXKHOE MECTO B IMO3HAHMHM XHWMHH, a TaKXKE JJI1 OLIEHKH C TMO3MIIMI SKOJOTHYeCKOU
0e30MacHOCTH XapakTepa BIIMSHUS BEIIECTB M XUMHUYECKUX MPOIECCOB HA OpPraHWM3M YelOBEKa U
MPUPOAHYIO CPELY;

pa3BUTHE I[I03HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
00y4JarOIIMXCsl: CHOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETATh HOBBIE 3HAHMS TI0 XUMHUU B COOTBETCTBUU
C KM3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIH30BAaTh COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH IS
MOKCKA U aHAIM3a y4eOHOW U HAyYHO-TTOMYJISIPHON MH(POPMAIIMH XUMUYECKOTO COJIePIKaHNUS;

dbopMHUpOBaHHE W Pa3BUTHE Y OOYYAIOUIMXCA ACCOIUATHBHOIO M JIOTMYECKOTO MBIIUICHHUS,
HaOJIIOAATeIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MPY TUTAHUPOBAHHUH U TIPOBEACHUH XUMHUYECKOT'0 IKCIIEPUMEHTA;

BOCIIUTaHUE y 00y4arommxcsi yOexAEHHOCTH B TYMAaHHUCTUYECKOW HAMPABICHHOCTH XUMUH, €€
BKHOU POJIM B PEIICHUH TII00aJbHBIX MPOOJIEM palliOHATBLHOTO MPUPOIOTIOIB30BAHHUS, TIOTTOTHEHUS
SHEPreTUYECKUX PECYpCOB M COXPAaHEHHUS TMPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOIUMOCTH
OCpeXKHOTO OTHOIIEHUS K TMPUPOJE U CBOEMY 3JI0POBBIO, a TaKXe NPUOOPETEHHUsSI OIbITa



UCIIOJIb30BaHUS TOTY4YEHHBIX 3HAHUH IS IPUHATHS IPAMOTHBIX PELICHUN B CUTYallUsX, CBSI3aHHBIX C
XUMUYECKUMU SIBJICHUSMH.

B yueGHOM miaHe cpenHero obuero oopazoBaHus npeaMer «XuMus» 6a30BOro YpoBHS BXOAUT
B cOCTaB IpeaMeTHoN 001acTu «EcTecTBEeHHO-HAayUHbIE IPEAMETBI».

OO1ee yKciio 4acoB, OTBEAEHHBIX JJI U3yYEHHUS] XUMUHU, Ha 0230BOM YPOBHE CPEAHEr0 OOLIEero
oOpa3oBanmsi, coctaisieT 68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34 gaca (1
4ac B HEJIEIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XMMUH

[TpenmeT opraHuuecKkoil XUMuUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B MOJYYEHUH HOBBIX
BEUIECTB M MaTepuanoB. Teopus cTpoeHus opraHuyeckux coeauHeHuit A. M. bytiepoBa, e€
OCHOBHbIE TOJNOXKEHUs. CTpyKTypHbIE (OPMYJbI OPraHUYECKUX BEIIECTB. | OMONIOrHs, M30MEpHs.
Xumuueckast CBsI3b B OpraHMUECKUX COCIMHEHUAX — OJJMHAPHBIE U KPaTHBIE CBS3H.

ITpencraBnenne o kiaccu@uKaluu OpraHMdeckux BemiecTB. HomeHknaTypa opraHM4ecKHX
COEIMHEHUM (CHUCTeMaTuyecKas) M TPUBHUAJIbHBbIE HA3BaHMs Ba)KHEHMIIMX IPEJCTaBUTENIEH KJAcCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsl BEINECTB M MX IIPEBPALICHHI: O3HAKOMIICHHE C
oOpa3laMy OpPraHMYECKMX BEUIECTB M MaTepualaMd Ha HMX OCHOBE, MOJECIUPOBAHHE MOJEKYJ
OpPraHMYeCKUX BEIIECTB, HAOJIOJEHUE M ONHUCAHHE JAEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALICHUIO
OpraHMYEeCKUX BEIIECTB IPU HarpeBaHUM (IU1aBjIeHue, 00yriIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TIOMOJIOTMYECKM psa. MeraH HM 3TaH — IpocTenmme
IPEACTABUTENN aJKaHOB: (U3NYECKUE M XUMHUYECKHE CBOMCTBA (peakUMM 3aMEIleHUs U TOpPEeHHs),
HaXOXKJEHUE B MPUPOJE, MTOTy4yEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, F'OMOJIOTMYECKUH psAd. OTWIEH W NPONUIIEH — MpOoCTeiime
NPEACTaBUTENIM AalKEHOB: (U3MUecKhe | XUMHYECKHE CBOWCTBAa (peakiuu T'HAPUPOBAHUS,
rajJoreHupoBaHus, TUAPaTalluU, OKUCICHHS U TOJIMMEpHU3aIii ), TIOJy4yeHHe U IPUMEHEHHUE.

Ankanguensl: OyrtaameH-1,3 u wmerunOyraameH-1,3: cTpoeHHe, BaKHEHIIME XHUMHYECKHE
cBoiicTBa (peakuus nonuMepusanun). [lonydeHne CHHTETUYECKOro KayuyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTMYECKUM psii. ALETHIEH — MPOCTEN NI
Ipe/ICTaBUTENh AJKUHOB: COCTaB, CTpOEHHE, (U3MYECKHe M XUMHYECKHME CBOMCTBA (peakuuu
TUAPUPOBAHUS, FaJ0r eHUPOBAHUSL, THAPATallil, TOPEH U ), IOJIyU€HUE U IPUMEHEHHUE.

Apenbl. bensonm: cocraB, cTtpoeHue, (U3MUECKME U XUMHYECKHE CBOMCTBA (peaKiuu
raJIOTEHUPOBAaHUsI W HUTPOBAaHUS), IOJNy4E€HHUE U IpUMeHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u Xumuueckue C60UCMEA (PeaKyuu 2ani02eHUpoSanus U HUMPOBAHUA), NOJYUeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTnyeckas cBsI3b MEXAY yrJeBOLOPOAAMHU, IPUHANJIEKA MU
K Pa3JIMYHBIM KJIACCAM.

[TpuponHble UCTOUHUKH yriaeBoaopoaoB. [IpupoaHslil ra3 u nonyTtHsle HedTsIHbIE Ta3bsl. HedTb
u e€ mpoucxoxaeHue. CmocoObl mepepaboTku HeDTHU: TEeperoHkKa, KPEeKUHT (TepMHUYECKUM,
KaTaJIuTU4ecKuil), nupoiaus. [IponykTel nepepaboTku He(PTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yrosb U IpOAYKTHI €ro epepadoTKH.

OKClepUMEeHTAJIbHbIE METOJbl H3Y4YEHMsI BEIIECTB M MX IIPEBpAIICHUIl: O03HAKOMIIEHHE C
oOpa3liamMM IJIacTMacc, KaydykoB M pe3uHsbl, kosekuuu «Hedte» m «Yromby, mMoaenupoBaHue
MOJIEKYJ YIJIEBOAOPOJOB M TalOT€HONPOU3BOIHBIX, TPOBEEHUE MPAKTUYECKOW PabOoThI: MOIydYeHUE
STHJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérunlie 3amaumn.



Bbruncnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMHU IO U3BECTHHIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOJIHBIX
BEIIECTB UJIM MTPOYKTOB PEaKLUn).

Kucnopoacoaep:kamue opranuieckue coeJMHeHUs

[TpenenbHbIe OJHOATOMHBIE CIIUPTHL. METaHOJ U 3TAHOJ: CTPOCHHE, PU3NUECKUE U XUMUYECKUE
CBOWCTBAa (peakUWu C AaKTUBHBIMH MeTajlylaMH, TaJlor€HOBOJOpPOJaMHU, TOpEHHE), NpPUMEHEHHE.
Bonopoansie cBs3u MexIy MOJeKyJamMu crnuprToB. [leificTBue MeraHona M 3TaHOJa Ha OPraHu3M
YeJI0BEKa.

MHOroaToMHbI€ CIUPTHI. DTUIICHIJIMKOIb U TIMIEPUH: CTpPOCHUE, (pu3ndeckne nu XUMUYECKHE
CBOMCTBa (B3aMMOJIEHCTBUE CO ILEJIOYHBIMH METAJlJIaMM, KaUECTBEHHAsl peaklusi Ha MHOTOaTOMHbBIE
cnupThl). JleficTBrue Ha OpraHu3M 4enoBeka. [IpuMeHeHne rimnepruHa U STUIEHT JIMKOJIS.

deHon: cTpoeHHE MOJNEKYIbl, (U3NYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (peHoIa.
[Tpumenenue genona.

Anbneruabl U kemonwvl. DopManbpaeruy, aneraibIerua: CTpoeHue, Gu3nuecKkue u XUMHUYecKre
CBOWCcTBa (peakUMU OKHCIEHUS M BOCCTAHOBJICHHS, KayeCTBEHHbIE pEaKIUH), TMOMy4yeHHEe U
IIPUMEHEHUE.

OOHOOCHOBHBIE TpeAenbHble KapOOHOBBIE KUCIOTHL. MypaBbUHAs W YKCYyCHas KHCIIOTBI:
cTpoeHue, (U3NYECKUe M XMMHYECKHE CBOWMCTBA (CBOWCTBA, OOIIMe IJI KJacca KHCIOT, PEaKIIHs
sTepuuKanmm), MoydyeHue u npumeHenre. CTeapuHoBasi U OJEMHOBAsI KUCIOTHI KaK MpPeICTaBUTEIH
BBICIIMX KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIeH CTBUE.

CrnoxHble 3(puppl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. 'HAposiu3 clokHbIX 3QupoB. XKupsl.
I'mppomus xupos. [Ipumenenue xupoB. bruonorudeckas poJsib KUpPOB.

VYrneBoasl: coctaB, KiaccupUKalus YriaeBoaoB (MOHO-, TU- W TOIMcaxapuiabl). [rokoza —
IPOCTEHIINI MOHOCaXapua: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbl, (PU3HUecKue U XUMUYEeCKIe CBOWCTBA
(B3aumogeiicteue ¢ ruapokcuaom meau(ll), okucieHrne aMmuadHbIM pacTBopoM okcuia cepedpa(l),
BOCCTaHOBJICHUE, OPOXKEHHE TIIIOKO3bI), HAXOXKJIEHUE B IIPUPOE, IPUMEHEHNE, OMOJIOrnY ecKasi PoJib.
®dotocunTe3. PpyKTO3a KAK U30MEP IIIHOKO3BL.

Kpaxman u nemmosno3a kak npupoanble noaumepbl. CTpoeHue Kpaxmala U LEJUIIOJIO03bI.
dusnyecKkre U XMMUYECKHUE CBOMCTBA KpaxMasla (THAPOIIN3, KaueCTBEHHAs PEAKLUs C HOJIOM).

OKCIIEepUMEHTAJIbHBIE METOJbl H3Y4YEHHS BEIIECTB W UX [pPEBpallleHUuil: IPOBEICHHUE,
HAOJIIOJICHNE U ONMCAHME JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAYECTBEHHBIE PEAKIIMU
OJHOATOMHBIX CIUPTOB (okucieHHe dTaHosa okcugoMm Menu(ll)), MHOroaTOMHBIX CHOUPTOB
(B3ammopeiicTBue riuiepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (OKHCIIeHHE aMMHAYHBIM
pactBopoM okcuga cepeopa(l) m ruapoxcumom memu(ll), B3ammomeiicTBHE Kpaxmaya ¢ HOAOM),
MPOBEACHUE TPAKTHUECKOM paOOThI: CBOHCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrlie 3amaumn.

BbryuciieHrs 1Mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMHU IO U3BECTHHIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB UJIM MTPOJYKTOB PEaKLUN).

AzoTcoaepxale opraHu4eckue COeIMHEHMs.

AMUHOKHUCIIOTHI Kak aM@oTepHble opraHuueckue coeAuHeHus. duznueckue U XUMHUUYECKUE
CBOWCTBa aMHHOKUCIIOT (Ha mpuMepe ruirHa). bruogornueckoe 3HaueHre aMuHOKHUCIOT. [lenTubl.

benku kak mpuUpOAHBIE BBHICOKOMOJEKYJSpHBbIE coenuHeHus. [lepBuuHasi, BTOpHYHAs W
TpeTU4YHasi CTpyKTypa OenkoB. XHMMHWUYECKHME CBOMCTBAa OE€JIKOB: THJIpONW3, JIEHATypalus,
KaueCTBEHHBIE PEaKLIUU Ha OEJKH.



DKCHepuMeHTa IbHble METOIbl U3yUEHHS BEIIECTB M UX MIPEBpAIlleHil: HaOMI0JeHne U ONMCaHue
JIEMOHCTPALIMOHHBIX OMBITOB: IeHaTypalus OJIKOB TP HarpEeBaHUU, LIBETHbIE PEAKIIUU OEJIKOB.

BbicokomoieKy/IsipHbIE COCTUHEHUSI

OCHOBHbIE TOHSITUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUHU, CPEAHss MOJIEKyJsipHas macca. OCHOBHBIE METOABI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHMI — IMOJMMEpHU3aLUs U TOJIMKOHACHCAIIHS.

OKCIEPUMEHTAIbHBIE METOABbl M3Y4YEHUs BEIIECTB M WX IPEBpAllCHHIH: O3HAKOMJIEHHE C
o0pa3zamMu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, MIJIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuszanus MeXNpeAMETHBIX CBSI3eM INpPU M3y4YEHHMHM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCSA Yepe3 MCIOJIIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATHUH,
ABIIAIOIMXCA CUCTEMHBIMU JJIs1 OTAEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'0 [IUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE€ MOHSTHS: SIBJIEHHE, Hay4YHbIH (pakT, rumoresa, 3aKoH, Teopus,
aHaJlu3, CHUHTE3, Kiaccudukanus, MepUOANYHOCTb, HAOIIONEHUE, W3MEpPEHHE, DSKCIEPUMEHT,
MOJIENIMPOBAHMUE.

dusuka: MaTepus, PHEPrus, Macca, aTOM, JJEKTPOH, MOJIEKYJa, SHEPreTU4YECKUH YpPOBEHb,
BEILECTBO, TeNO, 00bEM, arperaTHoOe COCTOSHHUE BEIeCTBa, (pu3nyeckue BEIMUYUHBI M EIUHUIIBI MX
U3MEPEHUS.

buonorust: kierka, opraHusM, Ouocdepa, oOMeH BelIeCTB B OpraHusme, (HOTOCHHTES,
OHMOJIOrMYeCcKr aKTUBHBIE BellecTBa (0€IKH, YTJIEBObI, XKUPbI, PEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, 10JE3HbIE HCKONIAEMbI€, TOIUIUBO, PECYPCHI.

TexHonorus: NuILEBbIE MPOAYKTbI, OCHOBBI PALMOHAJIBHOIO MHUTAHMS, MOIOIIME CPEACTBA,
JIeKapCTBEHHbIE M KOCMETHYECKHE IpenapaTbl, MaTepuajbl U3 HCKYCCTBEHHBIX M CHHTETHUECKHX
BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH

XuUMHUYECKHM 37IeMEHT. ATOM. SIapo aToma, U30TOMbI. DJIEKTPOHHAS 000JI0YKa. DHEPreTUY €CKUE
YPOBHHU, TOJYPOBHU. ATOMHBIE opOuTamu, S-, P-, d- smeMeHThl. OCOOSHHOCTH pacrpeneneHus
JNIEKTPOHOB MO OpOUTaIsIM B aTOMax »JJIEMEHTOB MEPBBIX YETBHIPEX MEPUOJOB. JIEKTPOHHAS
KOH(UTypalrs aTOMOB.

Ilepuoanyeckuii 3akoH U Ileproauueckas cucremMa xumuuyeckux snemenTos 1. 1. Menneneesa.
Cs3p nepuonuueckoro 3akoHa u Ilepumoamueckodt cucrembl Xumuueckux saemeHtoB /J[. W
MeHneneeBa ¢ COBpPEMEHHOW TeOpHeld CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIAM U MEPUOJIaM.
3HayeHHE MEPUOANYECKOr 0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHUECKasi CBSI3b. BUIbI XUMUYECKOH CBS3HM (KOBAJICHTHAsI HEMOJSPHAS
U TIOJNISIpHAsi, MOHHAs, METaJUTMUecKas). MexaHu3mMbl 00pa30BaHUsI KOBAJICHTHOW XMMHYECKOW CBSI3H
(0OMEHHBIN U TOHOPHO-AKIEITOPHBIN). BomoponHast cBsa3b. BaaeHTHOCTh. DJIEKTPOOTPUIIATEIBHOCTS.
Crenenb okuciaeHusl. NOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYNSIpHOTO M HEMOJIEKYJSIPHOI'O CTpPOEHHsA. 3aKOH IOCTOSHCTBA COCTaBa
BEUIECTBA. THMbl KPUCTAUIMYECKUX PEHIETOK. 3aBHUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUINYECKON PEIIETKH.



[lonsTe o nucnepcHbIX cuctemax. McTuHHbIE M KoOUTOMAHBIE pacTBOphl. MaccoBas 10
BELIECTBA B PaCTBOPE.

Knaccugukanus HeopraHmdeckux coeauHeHui. HoMeHkIaTypa HEOpPraHMYECKHUX BEIECTB.
I'enernueckas CBs3b HEOPraHUYECKUX BELIECTB, IPUHAJISKAIIMX K pa3IMIHBIM KJ1accaM.

Xumnueckast peakuus. Kiaccupukanus XUMHUECKHX pPEaKUMi B HEOPraHW4Yeckod u
OPraHMYeCKON XMMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHMsS M IpEBpallCHUs
SHEPrUuu PU XUMHUYECKUX PEAKLHUSX.

CkopocTh peakuuu, €€ 3aBHCUMOCTh OT pa3IUYHBIX (akTopoB. OOpaTHMblE pPEAKIMH.
XumMuueckoe paBHoBecue. PaKkTOPBI, BIUAIONIME HA COCTOSHUE XUMUYECKOro paBHoBecus. [IpuHnmn
Jle llaTenbe.

OnexkrponuTudeckas auccoumanus. CuibHble W ciaalbble  3eKTponuThl. Cpema BOTHBIX
pPacTBOPOB BEILECTB: KU Casi, HEUTpallbHas, LIEI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH.

DKCIepuMeHTaIbHbIE METOABl M3YYEHUs BEIIECTB M MX MPEBPAIlCHUN: JeMOHCTpaIHs TaOuIl
«Ilepuognueckass cucremMa xumudeckux »3yeMeHToB JI. W. MenzaeneeBa», u3ydeHue Mojeneit
KPUCTAJUIMYECKUX PEIIETOK, HAOMIOIEHNE U ONHMCAaHNEe IEMOHCTPAIIMOHHBIX U TaOOPAaTOPHBIX OIMBITOB
(pa3noxeHne MEpoKcUIa BOAOPOAA B MPUCYTCTBUU KaTalU3aTopa, OMpEIeNIeHHE Cpelbl pacTBOPOB
BEIIECTB C IOMOIIBI0 YHUBEPCAJIbHOI'O MHIUKATOpA, pPEAaKIHH HOHHOTO OOMEHa), MpOBEACHUE
MPaKTUYECKON paboThl «BriusiHue pa3anyHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON pPEeaKIIUmy.

Pacuérnsle 3anaun.

Pac4yéTrel 0 ypaBHEHMSIM XHMHMYECKUX PEAKIMH, B TOM YHUCJIE TEPMOXMMHUYECKHE DPACUETHI,
pacu€Thl C UCIOJIb30BAHUEM ITOHATHUS «MACCOBAs 101 BELIECTBAY.

Heoprannyeckasi XuMus

Hemeramnsl. [lonoxenue HemeraiuioB B llepuoanyeckoid cucteMe XMMHYECKUX 3JIEMEHTOB /Jl.
U. MenzeneeBa 1 0COOEHHOCTU CTpOEHHsSI aTOMOB. PU3NUYECKUE CBOWCTBA HEMETAIIOB. AJUTOTPONHUS
HEMETaIUTOB (Ha MpUMepe Kuciaopoaa, cepsl, hocdopa u yriaepona).

XUMHUYECKHE CBOWCTBA BaXXHEHIIMX HEMETAJJIOB (raJIoreHoB, cephl, a3ota, ¢ocdopa, yriepoaa
Y KPEMHHUS) U UX COEIUHEHUN (OKCHI0B, KUCIOPOACOAEPKAIINX KUCIOT, BOJOPOAHBIX COCTUHEHUIN).

IIpumeHeHne BaKHEHIUX HEMETAJIOB U KX COCAVMHECHUM.

Metamuel. Ilonoxenne meramioB B Ilepmoandeckon cucreme XuMudeckux anemeHTtos /[l. M.
MengeneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O00O0JOYEK aToMOB MeTtaisioB. OOmmue
¢usnyeckre cpoiictBa MeTauioB. CIUIaBpl METAJIOB. ODJNEKTPOXUMHUYECKUH psii  HaNpsDKEHUN
METAaJIOB.

XUMHUYECKHE CBOMCTBA Ba)KHEUIIMX METAJUIOB (HAaTpUM, Kajdui, KaJblIMH, MarHui, alfOMUHUMN,
LUHK, XpOM, 5K€JI€30, MEIb) U UX COCAMHEHMII.

OO6mue crocoObl mony4eHus MetasuioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCHEepUMEHTAIbHbIE METOAbl M3YyUYEHUs] BEUIECTB U HUX NPEBPAIICHHUM: U3yYEHHUE KOJUIEKLIMH
«MeTayibl U CIUIaBbl», 00pa3l0B HEMETAJJIOB, PElIEHNE dKCIIEPUMEHTAILHBIX 3a/1a4, HAOJII0JeHUEe U
OIKCAaHUE JEMOHCTPALMOHHBIX U Ja00paTOPHBIX ONBITOB (B3aUMOJEUCTBUE T'HIPOKCUA ATIOMUHUS C
pacTBOpaMM KHCIIOT U 1IeNIoYel, KaueCTBEHHbIE PEaK[MU Ha KaTHOHbI METAJJIOB).

Pacuérnsle 3anaun.

Pacuérbl Macchl BemecTBa mim 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU
00BEéMY OJIHOTO M3 YYACTBYIOUIMX B pPEAKIMH BEHICCTB, pacuérhl Macchl (00BEMa, KOJIMYECTBA
BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJITHO U3 BEIIECTB UMEET IPUMECH.



XuMHsA 4 )KU3Hb

Ponp xumum B oOecrieuyeHUM HKOJIOTUYECKOW, DHEPreTHUYECKOM M THUIIEBOH O€30MacHOCTH,
pa3BUTUU MeTUIUHBL [IoHATHE 0 HAYUHBIX METOJaX MMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUil.

[TpencraBnenus o0 OOIIMX HAYYHBIX MPUHIMIAX HTPOMBIIIJICHHOIO MOMYyYEHHsS Ba)KHEHUILIUX
BEIIIECTB.

YenoBek B MHUpE BEIIECTB W MaTEpUajOB: BaXKHEHIIME CTPOUTENbHbIE MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepHualibl, KpacKH, CTEKJ0, KepamMHKa, MaTepuajbl s 3JIEKTPOHUKH,
HaHOMAaTepHasbl, OpPraHMYECKUe U MUHEpaJIbHbIe y100peHusI.

XuMHs ¥ 310pOBbE YEJIOBEKA: MpaBUJla UCIIOJIb30BAHMS JIEKAPCTBEHHBIX NpENaparoB, MpaBuiia
0€3011aCHOr 0 HCII0JIb30BAHMSI ITPENAPATOB OBITOBOM XUMHUH B TIOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanusi MeXIpenIMeTHBIX CBA3ed NMpU M3ydyeHHH oOmield M HeopraHudeckoil xumuu B 11
KJIaCCE€ OCYILECTBJIIETCSI Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATUH, TaKk U
MOHATUH, SIBJISIFOIIMXCSI CHCTEMHBIMHU 711 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O IIMKIIA.

OOmuMe ecTecTBEHHO-HAY4Hble NOHATHUS: HAaydHbIH ()akT, UIOTe3a, 3aKOH, TEOpHs, aHAJIU3,
CHHTE3, KJaccu(uKaiys, NepuoAUuYHOCTb, HAOMOACHNE, SKCIIEPUMEHT, MOJEINPOBAHNUE, U3MEPEHHE,
ABJICHHE.

dusuka: martepus, SHEPrus, Macca, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIl,
PaIMOaKTUBHOCTb, MOJIEKYJIAa, SHEPreTHYEeCKUd YpOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHoe
COCTOSIHHME BEILIECTBA, PU3NUECKHUE BETMUUHBI U €AMHUIIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: knerka, opranusm, 3kocucrema, ouocdepa, Makpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHbIE TOPOABI, TOJIE3HbIE HCKOMAeMbl€, TOIUIUBO, PECYPCHI.

TexHonorusa: XuUMHUYEcKas MPOMBIIIICHHOCTb, METAJUIyprusi, MPOU3BOJACTBO CTPOMUTEIBHBIX
MaTepHUaloB, CEIbCKOXO035ICTBEHHOE MPOU3BO/ICTBO, MUILEBAs IPOMBIIIIEHHOCTh, (hapMalieBTHIecKas
IPOMBILUIEHHOCTb, MPOU3BOACTBO KOCMETHUYECKUX IPENapaToB, MPOM3BOACTBO KOHCTPYKLIMOHHBIX
MaTepHUaoB, JIEKTPOHHAS IIPOMBILLIIEHHOCTh, HAHOTEXHOJIOTHH.



ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMHWU HA BA3OBOM
YPOBHE CPE/IHET'O OBHIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3yabTaTaM OCBOCHHS OOYYArOIIMMUCS MPOTrpaMM
cpeaHero oOmero o6Opa3oBaHus (JIMYHOCTHBIM, METANpeAMETHBIM U TMpeaMeTHbIM). Hayuno-
METOJMYECKONH OCHOBOM ISl pa3palbOTKH IMIAaHUPYEMBIX PE3YyIbTaTOB OCBOCHUS MPOTPaMM CPEIHEro
o011ero o0pa3oBaHus SABISAETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/,.

B cooTBercTBUU € CHCTEMHO-AESTEILHOCTHBIM MOJXOA0OM B CTPYKTYpE€ JMYHOCTHBIX PE3YJIbTATOB
OCBOEHMS IpeameTra «XUMHUS» Ha YPOBHE CPEAHEro OOLIEro OOpa30BaHMsS BBIJCIIEHBI CIEAYIOIIUE
COCTaBJISIIOLIHE:

OCO3HAHME OOYYAIOIIUMHCS POCCUMCKOW TPAX]TAHCKOM MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIbBHOCTH U CaMOOIIPE/IEIEHHIO;

HaJIM4YUe MOTHBAIUU K 00y4YEHUIO;

eJIEHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN TMYHOCTH Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEH
1 UCTOPUYECKUX TPaAULIUN 6a30BON HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTh O00YYarOIIMXCS PYKOBOACTBOBATHCS B CBOCH ESTETbHOCTU LIEHHOCTHO -
CMBICJIOBBIMH YCTaHOBKaMH, TPUCYLIMMH LETOCTHOM CHCTEME XUMUYECKOr0 00pa3oBaHus;

HaJIM4Yue MPAaBOCO3HAHMS IKOJIOTMYECKOM KYyJbTypbl M CIHOCOOHOCTH CTaBUTh LEJIW M CTPOUTH
YKU3HCHHBIC TUTaHBI.

JIuuHOCTHBIE pe3yNbTaThl OCBOGHUS IpeaMera «XUMHS» JOCTUTAIOTCS B €IUHCTBE Y4eOHOH u
BOCIIUTATEIbHON JEATEIHHOCTH B COOTBETCTBUH C TYMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMH, JyXOBHO -
HPAaBCTBEHHBIMHM IIEHHOCTSIMM U HJAealaMH POCCHMCKOro T'pa)KIaHCKOro OOIEeCTBa, MPHHITHIMU B
obliecTBe HOpMaMu M TMpaBWJIAMHU IOBEIEHUS, CIIOCOOCTBYIOIIMMM TIpolleccaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH OOYUYaIOIIUXCSL.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa¥arT CHOPMHUPOBAHHOCTH OIIBITA
MM03HABATENIbHON U MPAKTHYECKON NeATeTbHOCTH 00YJalOIMXCs M0 pealn3aly IPUHITHIX B OOIIECTBE
LIEHHOCTEH, B TOM YU CIIE B YaCTHU:

1) rpa:KnaHCKOro BOCIIUTAHUS

OCO3HAHMS 00YYAIOUIMMHUCA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U
MIPaBOMNOPSIKY;

MIPECTAaBJICHUS O COLMAJIBHBIX HOPMaX U MPaBUJIAX MEXJINYHOCTHBIX OTHOLIEHHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOM EATEIbHOCTH MPHU CO3/IaHUU y4E€OHBIX TPOEKTOB, PEIICHUN
y4eOHBIX U MO3HABATENbHBIX 33714, BHIMOJHEHUH XUMHYECKHUX dKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTbl APYTHX IpH
aHaJIM3€ Pa3IMYHBIX BUIOB y4eOHOH 1eITeTbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHMA

LIEHHOCTHOI'0 OTHOLIEHMSI K HICTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OT€YECTBEHHONW XUMMUH;

yBa)KEHUs K Ipolleccy TBOpYECTBA B O0JACTU TEOPUU M IMPAKTUYECKOTrO NMPUMEHEHUS XUMHH,
OCO3HaHUS TOT0, YTO JOCTHMKEHHUS HAYKH €CThb PE3yJbTaT JJIUTENbHBIX HAOMIOACHUH, KPOMOTIMBBIX
SKCIEPUMEHTAIbHBIX TOMCKOB, TIOCTOSHHOTO TPY/1a YUEHBIX U MTPAKTHKOB;

UHTEepeca M MO3HABaTENbHbIX MOTHBOB B IOJIYYEHHUU U MOCIEAYIOLIEM aHalu3e WHQOpMaluu O
MEPEOBBIX JOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHONW XUMMH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, ’TUUECKOI O [IOBEECHUS;



CIOCOOHOCTH OIICHMBATh CUTYallMH, CBS3aHHbIE C XHUMHYECKUMHU SBICHUSMHU, W MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh HA MOPaJIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OI[CHUBAThH CBOE MOBEACHHUE U MOCTYIIKA CBOMX TOBAPHINEH C MO3MIIMI HPAaBCTBEHHBIX
Y TIPAaBOBBIX HOPM M OCO3HAHHE MTOCIIEACTBHIA ITHX MOCTYITKOB;

4) popMupoOBaHUSs KYJIbTYPbI 310POBbS:

MOHMUMAaHUS [IEHHOCTEH 3I0POBOT0 M 6€30MacHOro 00pas3a KU3HHU, HEOOXOTUMOCTH OTBETCTBEHHOT O
OTHOIIICHUS K COOCTBEHHOMY (PU3UIECKOMY M TICUXUICCKOMY 3710POBbIO;

coOmoieHns npaBuil 0e30macHOro oOpaleHus ¢ BEIIeCTBAMH B OBITY, MMOBCEIHEBHOM KU3HU U B
TPYIOBOU JE€ATENbHOCTH;

MOHWMAaHUS [EHHOCTH MPaBUJ WHIUBUIYATBHOTO M KOJUIGKTUBHOTO O€30MacHOrO IMOBEICHUS B
CHTYAIUSX, YyTPOKAIOIIUX 30POBBIO M KU3HU JFOICH;

OCO3HAHUS TTOCIICACTBHIA U HETIPUSATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS alIKOTOJIsl, HAPKOTHKOB,
KypeHus);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHUKATHBHON KOMIIETEHTHOCTU B y4eOHO-HCCIIEOBATEIbCKON AEsTENbHOCTH, OOIIECTBEHHO
MOJIE3HO, TBOPUYECKOM U APYTHX BUAAX NE€ATEIbHOCTH;

YCTaHOBKHU Ha aKTUBHOE YYaCTHE B PEHICHUU MPAKTHUECKHX 3a7[a4 COIMAILHON HAMPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEepeca K MPaKTUYECKOMY HM3Y4EeHUI0 MpodeccHil pa3nuyHOro pojaa, B TOM YMCIE HAa OCHOBE
MIPUMEH CHUS TTPESAMETHBIX 3HAHHUH 110 XUMUH;

YBaXKCHUS K TPYIY, JEOJSIM TPyJa U Pe3yJIbTaTaM TPYIOBOH IesATSIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHAMBUIYAJILHON TpaeKkTopun oOpa3oBaHus, Oymymiei
npoeccu W pealim3aluyd COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTpeOHOCTElN 001I1eCcTBa;

6) 3K0JIOrMYeCKOro BOCIUTAHMS:

HKOJIOTHYECKHU 11eJIECO00pa3HOr0 OTHOIICHUS K MPUPOJE, KaK MCTOUYHUKY CyIIECTBOBAHUS JKU3HU
Ha 3emiie;

MOHUMAaHUS TIO0AJBbHOIO XapakTepa OSKOJOTMYECKHX TPOOTIEM, BIUSHUS DKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMAIBHOU CPENBL;

OCO3HAHUS HEOOXOIMMOCTH WCIIOJb30BAHUS JIOCTHKEHHH XWMHU IS PEHICHHs BOIPOCOB
PaIMOHAIBHOTO TPUPOIOTIOTH30BAHUS;

AKTUBHOTO HENPHATHS JEHCTBUI, MPUHOCIIIMX BpPEI OKpYXKAIOIEH MPUPONHON cpene, yMEHUs
MIPOrHO3UPOBATh HEOJATOMPUSATHBIE SKOJOTHYECKHE IOCIENCTBUS MPEANPUHUMAEMBIX NEUCTBUU U
MpeaoTBpalIaTh UX;

HAJIUYUS Pa3BUTOrO SKOJIOTMUYECKOTO MBIILIEHUS, SKOJIOTUYECKONW KYJIbTYpbI, OMbITa ACSITEIbHOCTU
HKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS  pPyKOBOJICTBOBATbCS HWMH B  IIO3HABATEIbHOU,
KOMMYHHUKATHBHOM U COIMAIBHOM TPAaKTUKE, CIOCOOHOCTHM M YMEHHUS AKTUBHO MPOTHBOCTOSTH
uaeonoruu xemohoodbuu;

7) IEHHOCTH HAYYHOT'0 MO3HAHUSL:

c(OPMUPOBAHHOCTA MHPOBO33PECHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00I1I€CTBEHHON MPAKTUKU;

MMOHUMAHUS CICIU(PUKN XUMUU KaK HAyKH, OCO3HAHMS €€ PO B OPMHPOBAHUU PAIMOHATIHLHOTO
HAay4YHOT'O MBIIJICHUS, CO3JaHUU EJIOCTHOTO MPECTaBICHUSI 00 OKPY)KaIOIeM MUPE KaK O €IUHCTBE
MPUPOJIBI U YENIOBEKa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOOJIeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;



yOSKIEHHOCTH B OCOOOH 3HAUYMMOCTM XMMHUHU [l COBPEMEHHOM ULUBWIM3aLUU: B €&
I'YMaHUCTUYECKOM HApaBJICHHOCTU U BaXKHOW POJIM B CO3JJaHMM HOBOI 0a3bl MaTepUabHOU KYJIbTYPHI,
peleHuy r100aJbHBIX MPO0JIeM YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA — ChHIPHEBOM, SHEPreTUUECKOH,
MUIIEBON U HKOJIOTMYECKOW OE30M1acCHOCTH, B pa3BUTUU MEIULIMHBI, 00ECIEYEHNN YCIOBUN YCIEUTHOTO
TpyAa U HKOJIOrMYeCKU KOMGPOPTHON KHU3HU KaXI0T0 YJIeHa 0011eCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: ITOHUMAaHMs CYIHOCTH METOJOB ITO3HAHHUS, UCIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHUS IS aHadu3a U O0bSCHEHMS
SBJICHUM OKPY)KAIOIIEr0o MHpa M IPOUCXOAAIIMX B HEM M3MEHEHUH, yMEHHUS JAejlaTb OOOCHOBAaHHBIE
3aKJIIOUEHHUS] Ha OCHOBE HAyUYHBIX (JAKTOB M HMMEIOIIUXCS JaHHBIX C LIEJbIO MOITY4YEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITENIbHO MCIIOJIb30BaTh XMMHUYECKHE 3HAHUSA JUIsl pELIeHHs NpoldiieM B
peabHBIX JKU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U HCCIIEN0BATEIIbCKOU NEATEIbHOCTH

TOTOBHOCTH U CIIOCOOHOCTH K HEHNPEPBIBHOMY OOpa30BaHHIO M caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIY4YEHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/la B pa3IMuHbIX cepax npodeccruoHanbHON JeaTeIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3yibTaThl OCBOEHMs y4eOHOro mpenMera «XUMHs» Ha YPOBHE CPEIHEro
ob1ero o0pa3zoBaHMs BKIFOYAIOT:

3HayuMble  JUIsL  (OpMHpOBAHMS ~ MHUPOBO33PEHHUS  OOYYalOIIMXCA  MEXAUCLUILIMHAPHBIE
(MexXnpeaMeTHble) OOLICHAyYHbIE MOHATHS, OTPaXKaoIUe I[eJIOCTHOCTh HAyYHOW KapTUHBI MHpa U
creur UKy METO/I0B MTO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsl, BEIIeCTBO, SHEPTus,
SIBJICHHE, MPOILIECC, CHUCTEMA, HAay4yHbIH (hakT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeI0BaHNe, HAOTIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHMBEpcajbHble YyueOHble JelcTBUS (ITO3HaBaTeJIbHbIE, KOMMYHUKAaTHBHBIC, PErYJSTHBHBIE),
obecrieunBaromye ¢GopmMupoBaHue (QYHKIHMOHAIBHOW TI'PaMOTHOCTH W COIHMAJBHONM KOMIETEHIIUH

00y4armumxcs;

CIIOCOOHOCTH o0yyJarommxcs HCIT0JIL30BaTh OCBOEHHEIE MEXIUCIUTUIMHAPHBIE,
MHpOBO?BpGH‘-IGCKI/IC 3HAHUSA U YHI/IBepcaJIBHBIC y‘-Ie6HBIC HCﬁCTBHﬂ B HO3H8.B3.T€JIBHOI>1 58 COHHaHBHOﬁ
MIPaKTHUKE.

MeranpenMeTHble  pe3yNbTaThl  OTPAXAIOT  OBJAJACHHE  YHHUBEPCAIbHBIMU  y4eOHBIMHU
M03HAaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEWCTBUSAMM.

OBJaieHue YHUBEPCAIbHBIMU Y4eOHBIMH M03HABATEJIbHBIMHM 1eHCTBUSIMHU:

1) 0a30BbIe JIOTMYECKUE TEHCTBUS:

CaMOCTOSTENILHO () OPMYJIMPOBATh U aKTYaJIM3UPOBATh POOJIEMY, BCECTOPOHHE €€ paccMaTpUBATh;

OMpenesTh 1EeIu IeITeIbHOCTH, 3a/laBas MmapaMeTpbl U KPUTEPUH HX JTOCTHKEHHUS, COOTHOCHUTH
pe3yJIbTAThl JEATEIbHOCTH C MOCTABJICHHBIMU I1EJISIMH;

WCIIOJIb30BaTh PU OCBOECHUH 3HAHHMI MPHUEMBI JIOTMYECKOTO MBIIIEHUS — BBIICIATh XapaKTepHbIE
MPU3HAKHU MOHATUN U YCTaHABIMBATH UX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS AJIsS
OOBSICHEHHUSI OT/IENIbHBIX (PAKTOB U SBJICHUI;

BBHIOMPATh OCHOBAHUS M KPUTEPHH JUJIS KJIACCU(PHUKAIINN BEIIECTB U XUMUYECKHUX PEAKITU;

YCTaHaBJIMBATh MPUUMHHO-CJIEICTBEHHBIE CBS3M MEXIY N3y4a€MbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAyKTHUBHBIC, 1O aHAJIOTHH), BBISBISATH
3aKOHOMEpPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SBJIEHUSAX, (OPMYJIUPOBATh BBIBOJABI U
3aKIIFOUYCHUS;



IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMBIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJIENIbHBIE MPEICTaBICHUS] — XUMUYECKUN 3HAK (CHMBOJ) JIEMEHTa, XUMHUYECKas
¢dopmyna, ypaBHEHHE XUMHUYECKOW pEaKIUd — MpPU pEIIEHUH YYEOHBIX I[O3HABATENIbHBIX U
MIPaKTUYECKUX 3aja4, IPUMEHATh Ha3BAHHbBIC MOJIEJIbHbIE MIPEICTABIICHUS /ISl BBISIBJICHUS XapaKTePHBIX
MIPU3HAKOB U3y4YaeMBbIX BEIIECTB U XMMHUECKUX PEaKLUH.

2) 0a30BbIe HCCJIeA0BATENbCKHE TeHCTBHS:

BJIa/IETh OCHOBAaMH METOIOB HayYHOTr'0 MO3HAHUS BEIECTB U XUMHUUECKUX PEaKLnii;

(dopMynupoBaTh IEJM U 3a/a4M UCCIEJOBAHMS, UCIIOIb30BATh MOCTABICHHbBIE U CAMOCTOSTEIHHO
copMynmpoBaHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHWS M OCHOBBI JJIsI ()OPMHPOBAHUS
TUIIOTE3bI 10 IPOBEPKE NMPABUIIbHOCTH BBICKA3bIBAEMBIX CYKIECHUII;

BJIQJIETh  HABbIKAMU  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHMSI U TPOBEAECHUS  YUYEHHUECKUX
9KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOIIOAATh 3a XOJOM Ipoliecca, CaMOCTOSATENbHO
IIPOrHO3UPOBATh €r0 Pe3ynbTar, GopMynInpoBaTh 0OOOIIECHHS U BBIBOIBI OTHOCUTEIBHO 10CTOBEPHOCTU
pe3yIbTaTOB UCCIIEAOBAHU, COCTABISATh 0OOCHOBAHHBIA OTYET O MPOETaHHOM paboTe;

npuoOpeTaTh ONBIT YYEHUUECKOM HCCIIEAO0BATENIbCKOM M INMPOEKTHON JesTEeNbHOCTH, MPOSBIATH
CIIOCOOHOCTh M T'OTOBHOCTb K CaMOCTOSTEIbHOMY IOMCKY METOJOB pEIIeHMs MpPaKTHUYECKUX 3ajad,
IIPUMEHEHUIO PAa3JIMYHBIX METOA OB [TO3HAHUS.

3) pa6ora ¢ unpopManueii:

OPUEHTHPOBATbCA B Ppa3JMYHBIX HCTOYHHMKAX HMHGOpManuu (HayyHO-TOMYJSIpHAs JUTepaTypa
XMUMHUYECKOr0 COJEpKaHus, CIIpaBOYHbIE TOCOOMs, pecypcehbl IHTepHeTa), aHaau3upoBaTh HHPOPMALIUIO
pa3U4YHBIX BUAOB U (QOpPM MPEACTABIECHUS, KPUTUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTb U
HENpPOTUBOPEUYUBOCTb;

(bopMyIHpOBaTh 3aNPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPHU MOUCKE M O0TOOpe MH(pOpMAIIHH,
HEOOXOMMOM J1JIs BHITIOJHEHUS Y4eOHBIX 3a7a4 ONpeAeaEHHOr0 TUIA;

npuoOpeTaTb ONBIT  HCHOJB30BaHUSA HMH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTUH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAaJbHYIO (GOpMY NpEeACTaBlIeHUs HHOpMauu (cXembl, rpaduku,
JMarpaMMbl, TAaOJIHUIIBI, PUCYHKU U IpyTHeE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KAauecCTBE CpEJCTBA NpU padoTe ¢ XUMHUYECKOH HH(pOpManuen:
IPUMEHATh MEXIpeAMETHbIE ((u3nueckne M MaTeMaTUYecKue) 3HaKU M CHUMBOJBI, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCII0JIb30BaTh U IPe00pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIAAHOCTH.

Ogi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU :

3aJlaBaTh BONPOCHI IO CYLIECTBY OOCYXJaeMOH TeMbl B XOJE Juajiora W/ MM JUCKYCCHH,
BBICKa3bIBaTh HJeU, (HOPMYIUPOBATh CBOU IMPEIOKEHUSI OTHOCUTEIBHO BBIMOIHEHUS MPEATOKEHHOM
3a/a4y;

BBICTYIaThb C IPE3EHTAlUEl pe3yJbTaTOB I103HABATEIbHOW JEATENBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IpPU BBINOJIHEHUH XHMHUYECKOI'O 3KCIEPUMEHTAa,
MPaKTUYECKON paboThl MO HCCIEAOBAHMIO CBOICTB M3y4aeMbIX BEILECTB, pealM3alud y4eOHOro
npoekta M (GOpMYyJMPOBAaTh BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHBIX MCCIEAOBAHUNA MyTEM
COIJIacOBaHMS MO3UIININ B X07e 00CYX/1eHNs 1 0OMeHa MHEHUSMHU.

Osgi1aieHHe YHUBEPCATbHBIMH PEryJIITHBHBIMH AeHCTBUSIMH:

CaMOCTOSITENIFHO JIAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATEIbHYIO JNEATENbHOCTD, ONpeE el
e menM W 3aJa4yd, KOHTPOJUPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpeIiaracMbli
aNropuTM JACUCTBUM NpPU BBINOJIHEHWHM Y4YeOHBIX U HCCIENOBATENIbCKUX 3ajiad, BbIOMpaTh Hauboliee



3¢ deKTUBHBIN CIOCO0 UX pEelIeHUs ¢ YYETOM MOJIY4YCHHs] HOBBIX 3HAHHUN O BEIIECTBAX M XUM HYECKHUX
peakusx;
OCYILECTBJIATh CAMOKOHTPOJIb CBOEH I€ATEIIbHOCTH HA OCHOBE CAMOAHAaJIM3a U CaMOOLICHKH.

INPEJMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckas XUMUs OTpakaroT:

chOpPMHUPOBAHHOCTh MPEACTAaBIECHUNH O XMMHYECKOM COCTaBIISIIONICH €CTECTBEHHO-HAay4YHOU
KapTHHBI MU PA, POJIM XHUMHUU B TIO3HAHUU SIBIICHUH TPUPOIBI, B (OPMHPOBAHUY MBIIUICHUS U KYIBTYPbI
JTUYHOCTH, €€ (YHKIIMOHATBHONW TPaMOTHOCTH, HEOOXOIMMOW IS pEHICHUS MPAaKTHYECKUX 3a1ad U
9KOJIOTUYECKU OOOCHOBAHHOT'O OTHOLLIEHHS K CBOEMY 370POBbIO U IPUPOAHON CPELE;

BJIQJICHHUE CHUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIONINE TOHSITHS
(XMMUYECKHII  dJIEMEHT, aToM, DJJeKTpOHHas o00olo4yka aToMa, MOJIEKyJla, BaJIeHTHOCTb,
ANIEKTPOOTPULIATETBHOCTh, XUMUYECKasl CBSI3b, CTPYKTypHast ¢opMyna (pa3BEpHyTas U COKpall€HHAas),
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, YIIepoaHbIil ckeneT, (pyHKIMOHANbHAS TPYINa, pajuKall,
U30Mepusi, U30MEpbl, TOMOJIOTUYECKUI Psi, TOMOJIOTH, YIJIEBOAOPObI, KHCIOPOA U a30TCOAEpKAIINe
COEMHEHHUSI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHNUA); TEOPHH U
3aKOHBI (Teopusl CTpPOeHUs opraHmyeckux BemectB A. M. ByrnepoBa, 3aKOH COXpaHEHHUs MaccChl
BEII[ECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHH; MHUPOBO33PEHUYECKHUE 3HAHMS, JICKAIINE B
OCHOBE ITOHUMAaHHUS MPUIYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SBJICHUH, (PaKTOJIOTUUECKUE CBEICHUSI O
CBOHCTBaxX, COCTaBe, MOJYYEHUH U 0€30IaCHOM MCIOJIb30BaHUHM BaKHEHIINX OPraHUYECKHUX BEIIECTB B
OBITY U MIPAKTUYECKOU JEeATETLHOCTH YEJIOBEKA;

chOpPMHPOBAHHOCTh YMEHHMH BBISBJIATh XapaKTEPHbIC MPHU3HAKH TOHSTUH, YCTaHABIMBATH HX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIWE TOHSTHS TIPU ONHCAHUU COCTaBa, CTPOCHHS H
MIPEBPAIICHUI OPraHMYECKUX COSTMHECHM;

chOpPMHPOBAHHOCT, YMEHHMM UCIONb30BATh XHMUYECKYIO CHMBOJIMKY JUISI  COCTAaBJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON) (QOpMyJl OpPraHMYECKHX BEIIECTB U
YpaBHEHUI XUMHUYECKUX pPEaKUUi, HU3TOTABIMBATH MOJIEIM MOJEKYJ OPraHUYeCKHUX BELIECTB JJIs
WJUTIOCTPALIMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMHPOBAHHOCTh YMEHHUM yCTaHABIMBAThH MPUHAJICKHOCTh U3YUEHHBIX OpPraHUYeCKUX BEIIECTB
10 UX COCTaBY M CTPOEHUIO K OINpPEAEIEHHOMY Kiaccy/Tpylie COequHEHUH (YrieBOAOpObl, KUCIOPOL
U a30TCOMEp)KAIlMe COCAMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), NaBaTb MM Ha3BaHUS IO
cuctematraeckoir Homenkaatype (IUPAC), a takke mpuBOIUTH TPUBUAIBHBIC HAa3BaHUS OTICIbHBIX
OpPraHWYeCKUX BeIIeCTB (ITHJIEH, NPONWIEH, AaleTHIEeH, OTHJICHTIUKONb, TIHIEepUuH, ¢eHod,
dbopmanberun, ameTanblerusl, MypaBbUHAs KHUCIOTA, YKCYCHas KHCIOTa, OJEHHOBAas KHCIIOTA,
CTeapuHOBasI KHCIIOTA, TJIF0K03a, PPyKTO3a, KpaXxMall, eJUTI0I03a, TIHUIIHH);

c(OPMUPOBAHHOCTb YMEHUS OINPENENATh BUIbl XMMUUYECKON CBS3M B OPraHUYECKHX COCIUHEHUSIX
(omuHapHBIE U KPAaTHBIE);

chOPMHPOBAHHOCTh YMEHUS TIPUMEHSThH MOJIOKEHHUS TEOPHUH CTPOCHUS OPTraHMYECKUX BEIIECTB A.
M. BytnepoBa myis OOBSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS, 3aKOH
COXpaHEHHS MacChl BEIIECTB;

chOpPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTAB, CTpOEHHUE, (U3MYECKHE M XUMUYECKHE
CBOMCTBAa TUNUYHBIX TMPEACTABUTENICH pa3JIMYHBIX KIACCOB OPraHMYECKHMX BEIIEeCTB (METaH, JTaH,
STHIICH, TMPONWJIEH, aleTuieH, Oyrtaauen-1,3, wmerunOyragueH-1,3, OeH307, MeETaHOJ, 3TaHOI,



STUIICHTIINKOMNb, TIHIEpUH, (EHON, aleTalbIeruja, MypaBbUHAs M YKCyCHAas KHCIOTHI, TIIIOKO3a,
KpaxMall, LIeJUTI0JI03a, aMUHOYKCYCHasl KMCII0Ta), MILTIOCTPUPOBATh T€HETUUECKYIO CBS3b MEXKIY HUMU
YpaBHEHHUSIMU COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIIUN C UCIIOIB30BAHUEM CTPYKTYPHBIX POpPMYIL;

cOpPMUPOBAHHOCTh YMEHUS XapaKT€pPU30BaThb HCTOYHUKU YTJIEBOAOPOIAHOIO ChIpbi (HE(PTb,
IPUPOJHBIA Ta3, Yroiyip), CHOCOOBI KX IMEpepabOTKM M MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB
nepepadoTKu;

chOpPMHPOBAHHOCT, yYMEHUH TMPOBOJAUTH BBIUMUCICHUS MO XHMHUYECKHM YpaBHEHUSM (MacChI,
00bEMa, KONMYECTBA HMCXOJHOT'O BEIIECTBA WM MPOAYKTA PEAKIUU IO M3BECTHBIM Macce, 00BEMY,
KOJIMUECTBY OAHOT'O U3 UCXOIHBIX BEIECTB UM MPOAYKTOB PEAKIUN);

chOpPMHPOBAHHOCT, yMEHHMM BJAJeTh CHUCTEMOM 3HAHUW OO0 OCHOBHBIX METOJaX HAayYHOrO
MO3HAHMUSI, UCTIOIB3YEMbIX B XUMHHM NpPU M3YYCHUHM BEUIECTB M XUMHMUECKHUX SIBICHHUH (HabioneHue,
HU3MEpEHUe, HKCIEPUMEHT, MOJIETMPOBAHKE), HMCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHUE 3HAHUS IS
NPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsX, CBA3AHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;;

cOpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBUjia IMOJb30BAHUS XUMHUYECKOW TMOCYJO0H U
nabopaTopHbIM 000pyIOBaHHMEM, a TakK)Ke MpaBuUia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU 1O BBITOTHEHHIO TJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IIAHUPOBAThH U BHITOIHATH XUMUYECKUI IKCIIEPUMEHT (IIpeBpall eHUs
OpPraHMYECKUX BELIECTB IPU HAIPEBAHUM, OJYYEHUE ITHIIEHA U U3YYEHUE €r0 CBOICTB, KAUECTBEHHBIE
peaKIi OpraHU4YeCKUX BEIECTB, JIeHAaTypals O0elKoB IPU HAarpeBaHUH, I[BETHbIE peakluu OEJIKOB) B
COOTBETCTBHHM C IPABWJIAMU TEXHUKU O€30MACHOCTH MpHU OOpAILEHUH C BEIIECTBAMHU U JJaOOPATOPHBIM
000py10BaHUEM, MIPEJICTABIATh PE3YIbTaThl XUMUYECKOI'O SKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUMN
COOTBETCTBYIOIIUX peaKIUil U POPMYIHPOBAThH BHIBOBI HA OCHOBE 3TUX PE3YJIHTATOB;

chOPMHPOBAHHOCT, ~ YMEHUW  KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0  HH(MOPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoil nH(popMmaluu, UHTEpHET U ApYyTUx);

cOpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MPaBHJIa SKOJIOTHYECKH IIeIeCO00pa3HOTO TMOBEICHUS B
OBITY M TPYAOBOH NEATEIbHOCTH B IIEJIAX COXPAHEHMs] CBOErO 3J0POBbsI U OKPY)KAIOIIEH MPUPOAHON
CpeIbl, OCO3HaBaTh OMACHOCTb BO3JEHCTBHUS HAa KUBBIE OPraHU3Mbl OMNPEAEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMmbicin nokaszatens [IJAK, moscHsaTh Ha mnpuMepax cCrnocoObl YMEHBIICHUS U
MPeIOTBPAIICHHS KX BPEIHOTO BO3/I€H CTBUSI HA OPTaHU3M YEJIOBEKa;

JUTsE OOY4YaroMIMXCS C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbS: YMEHHE MPUMEHSITh 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX M03HAHUS BELECTB U XMMUYECKUX SIBJICHUM;

JUIA CJENbIX M CcHaboBUASAIIMX OOYyYarolMXCs: YMEHHE HCIIONb30BaTh pPelbe(HO-TOUEUHYIO
cuctemMy ooo3HaueHui JI. bpaiins s 3anucu XuMHIECKUX (GOPMYIL.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01Ias 1 HeoOpraHmvecKas XUMHUsD» OTPaKAroT:

chOPMHPOBAHHOCTh MPEJCTABICHUNA: O XHUMHYECKOH COCTABJISIONIEH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHH B TTIO3HAHUH SIBJICHUH TIPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (DYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOIMMOHW I PEIICHHs] MPAKTUYECKUX 3a71ad U
9KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBbIO U IPUPOIHOI Cpere;

BJIAJICHUE CHUCTEMON XMMHYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOMNOJATAIOIIUE MOHSATHUSA
(XMMHYECKHIA 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBI 00BEM, BaJIEGHTHOCTH, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHCIEHUs, XUMUYECKasi CBS3b
(KoBaJIeHTHAs, MOHHAsI, METaJUIMYecKasi, BOJOPOJIHAS), KPUCTAJUIMUECKasl PEHIETKaA, TUIIBI XUMUYECKUX



peakuuid, pacTBOp, 3JEKTPOJUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOIUTHUECKAs IUCCOLMALUs, OKHCIUTEIIb,
BOCCTaHOBUTEIIb, CKOPOCTh XUMUYECKON PEAKIMH, XUMHUUYECKOE PABHOBECUE); TEOPUU U 3aKOHBI (TEOPHS
ANEKTPOJIMTUYECKON auccounanuu, nepuonudeckuid 3axkoH J[. M. MenpaeneeBa, 3aKOH COXpaHEHHUS
MacChl BEIECTB, 3aKOH COXPAaHEHUS U TMPEBPAIECHUS DJHEPrUd TPU XUMHYECKHUX PEAKIUSX),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XMMHUHU, MHUPOBO33PDEHUECKHE 3HAHHUs, JIKAUME B OCHOBE
MMOHUMAHUS TPUYUHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SIBJICHUH, (PAKTOJIOrMUYECKHUE CBEICHUS O
CBOHCTBaX, COCTaBe, MOJIyUeHUU U 0€30IMaCHOM HCI0JIb30BAHUN Ba)KHEHIINX HEOPraHMUECKUX BEIIECTB
B OBITY U TPAKTHYECKOH eI TeThHOCTH YETIOBEKa,

chOpPMHPOBAHHOCTh YMEHHMH BBISBJIATH XapaKTEpPHbIC MPHU3HAKH TMOHSTHUM, YCTAaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSATUS IPU ONMCAHUHN HEOPTaHUYECKUX BEIIECTB U UX
IIPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHUYECKYIO CHMBOIUKY JUISI COCTaBJICHHUS (OPMYIT
BEIIECTB W YpaBHEHHH XWMHYECKUX peakiuii, cucremarndeckylo HomeHknatypy (IUPAC) u
TpUBHUAJIbHBIE HA3BAHUS OTJEJIbHBIX HEOPraHMUECKUX BEUIECTB (YrapHbIi ra3, yrieKUCIblil ra3, aMMuakx,
raméHasi U3BeCTh, Heram€Has U3BecTb, MTUThEBAs CO/Ia, MUPUT U IPYTHUE);

cOpPMUPOBAHHOCTh YMEHHH ONpenensTh BaJ€HTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUSX pa3JIMYHOTO COCTaBa, BUJ XMMHYECKOM CBs3M (KOBaJIGHTHAs, MOHHas,
MeTaJUIMYECKasi, BOAOPO/IHAS) B COCAMHEHUAX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA
(aToMHas, MOJIEKYJIsipHAs, MOHHAsA, METAJUIM4YecKas), XapakTep CpeAbl B BOJHBIX pPAaCTBOpax
HEOPraHUYECKUX COCTUHECHUI;

chOpPMHPOBAHHOCTh YMEHHMI yCTaHABJIMBATH MPUHAICKHOCTh HEOPraHMYECKUX BEIIECTB MO UX
COCTaBy K ONpeel€HHOMY KJacCy/TpyIie COelrHEHUN (IIpOCThie BELECTBA — METAJIbl U HEMETAJLIbI,
OKCH/JIbl, OCHOBAHUS, KUCJIOTHL, aM(OTepHbIE THIPOKCH/IbI, COJIN);

chOpPMHPOBAHHOCThL YMEHUW pPACKpBIBATh CMBICI Tepuoanudeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 CHCTEMAaTU3UPYIOUIYIO, O0BSICHUTEIbHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

cOPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKUX
anemeHToB 1—4 mnepuonoB Ilepuogmueckoil cucrembl xumuyeckux snaemeHtoB JI. M. Menneneesa,
UCMONB3Ysl TOHATUS «S-, P-, O-3JIEKTpOHHBIC OpPOUTATN», «IHEPreTUYCCKUE YPOBHH», OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHHsS] CBOMCTB XMMHYECKHUX JJIEMEHTOB M UX COCIMHEHUW MO MepuoaaMm M
rpymnmnam Ilepuoanueckoii cuctembl xumudeckux anemeHToB 1. . MenneneeBa;

chOpMHPOBAHHOCT, yMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHWE I'€HETUYECKOU CBS3U
MEX/Jy HEOPraHMYeCKMMM BEIIECTBAMHM C IIOMOINBIO YPaBHEHHUU COOTBETCTBYIOIIMX XHUMHYECKUX
peakumii;

c(OpMUPOBAHHOCTDh YMEHHSI KJIACCUPUIIMPOBATH XUMUYECKIE PEAKIIUU M0 pa3IHYHbIM MIPU3HAKaAM
(uMciy W cocTaBy pearupyrolliuxX BeIIECTB, TEMIIOBOMY 3(QQEKTy peaklHuH, U3MEHEHUIO CTerneHen
OKHCIIEHUS DJIEMEHTOB, 00paTUMOCTH PEAKIIUU, YIACTHIO KaTallu3aTopa);

chOPMHPOBAHHOCTh YMEHHMH COCTAaBJSITh YPAaBHEHHs PEAKIHMI Pa3IMYHBIX THUIIOB, MOJIHBIE H
COKpaIll€HHbIE YPaBHEHUS! PEaKIMii MOHHOTO OOMEHA, YYUTHIBAsl YCJIOBUS, MPU KOTOPBIX ATH PEAKIUH
UIYyT A0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH pPEAKIHH, MOATBEPKAAIOIMINE KadeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIHE B
BOJ/IHBIX PaCTBOpaX HEOPraHUYECKUX BEIIECTB;

chOpPMHUPOBAHHOCT, YMEHHUM PACKPBIBATH CYITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEaKIHUi
MOCPEICTBOM COCTABIICHHSI SJIEKTPOHHOT'O OaiaHca ITHX PEaKIIHii;



cOpPMUPOBAHHOCTh yMEHHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHMMHYECKOH peakiuu OT
pa3nuyHBIX (AKTOPOB; XapaKTep CMELICHUS] XMMHYECKOI'0 PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozneictBus (npunnui Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IIPOLIECCHI, JIEkKAIIUE B OCHOBE
IIPOMBIIIJICHHOT O MOJIyY€HUs CEpPHON KUCJIOThI, aMMHUaKa, a Takke c(hOPMUPOBAHHOCTh MPECTaBICHUN
00 00IMIMX HAYYHBIX MPUHIUIAX U SKOJOTMYECKUX MpodiieMax XMMHYECKOTI0 IPOM3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BHIUUCICHHS C UCIIOIb30BaHUEM ITOHATHS «MaccoBas 0JIst
BEIIIECTBA B PaCTBOPE», 00bEMHBIX OTHOLIEHUH ra30B MPH XMMUYECKUX PEAKLUAX, MACChI BEIIECTBA UIIH
00bEMa Ta30B MO W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM 00BEMY OIHOIO M3 YYaCTBYIOIIUX B
pEaKIuu BeIeCcTB, TEIUIOBOro 3(dekra peakuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
IIPEBPALLIEHNS U COXPAHEHUS DHEPIUH;

cOpMHPOBAHHOCTh yMEHHUH COONIOAATh TpPaBUIA TMOJIB30BAHUS XMUMHUYECKOH TOCYyJO0W H
nabopaTopHbIM 000pYIOBaHUMEM, a TaKKe INpaBuia OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU 10 BBIMOJHEHHIO TAOOPATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUIl TNIAHUPOBATH U BBHIMOJHATH XUMUYECKUN IKCIIEPUMEHT (Pa3jIokKeHUe
IIEPOKCUAA BOAOPOJA B MPUCYTCTBUM KaTalnW3aTopa, OMNpPENENIEHUE Cpelbl PacTBOPOB BELIECTB C
MOMOIIbIO YHUBEPCAIbHOIO WHAMKATOPA, BIMSHHUE PA3MYHBIX (DAKTOPOB Ha CKOPOCTh XUMHYECKOMH
peakiiy, peaklud HOHHOrO0 OOMEHa, KaueCTBEHHbIE peakiuu Ha cyiabdar-, kapOOHAT- M XJIOPUA-
AHUOHBI, HAa KaTHUOH aMMOHUS, DEIIEHHE SKCIEPUMEHTAJbHBIX 3ajad 1o TeMmaMm «Metamibl» U
«Hemerannb») B COOTBETCTBUM C MpaBUIAMH TEXHUKU 0€30IaCHOCTH MpPU OOpalleHUH C BEIECTBAMU U
71a00paTOpHBIM 00OpPYIOBAaHUEM, MPEICTABIATh PE3YyJIbTaThl XMMHUYECKOIO SKCIIEpUMEHTa B (opme
3allUCU  ypaBHEHUHM COOTBETCTBYIOIIUX peaKkIuil U (QopMyaupoBaTh BBIBOJbl Ha OCHOBE 3THUX
pe3yIbTaTOB;

cOpPMUPOBAHHOCTh ~ YMEHMM  KPUTHUYECKH  aHAIM3UPOBAaTh XUMHYECKYI0  HHQOpMalHuio,
MOJTy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CPEACTBA MAacCOBOM KOMMYHHUKAIMK, IHTEpHET U IpYTruX);

cOpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MPaBHJIa SKOJIOTHYECKH IIeIeCO00pa3HOTO TMOBEICHUS B
OBITY M TPYAOBOH NEATEIbHOCTH B IIEJIAX COXPAHEHMs] CBOErO 3J0POBbsI U OKPY)KAIOIIEH MPUPOAHON
Cpezbl, 0OCO3HABATh OMACHOCTh BO3JEHUCTBUS HA JKUBbIE OPraHMU3MBbIl ONPENEIEHHBIX BEIIECTB, IOHUMAs
cmbica nokazatens IIJIK, mosicHaTs Ha mpumepax cnocoObl YMEHBUIEHHMS W IPENOTBPALLEHUS UX
BPEIHOTO BO3/1€MCTBUS HA OPraHU3M YEJIOBEKa;

JUd 00y4aromuXcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0pPOBbS: YMEHHE IPUMEHSITh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX M03HAHUS BELECTB U XMMUYECKUX SIBJICHUM;

JUIA CJENbIX M CcHaboBUASAIIMX OOYyYarolMXCs: YMEHHE HCIIONb30BaTh pPelbe(HO-TOUEUHYIO
cuctemMy ooo3HaueHui JI. bpaiins s 3anucu XuMHIECKUX (GOPMYIL.



TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC

KoanuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3esioB U TeM (uugposbie)
Ne n/m Kontpoiasbnsbie | IlpakTHyeckue
NPOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcesl
Pa3zpnea 1. Teoperuueckne OCHOBBI OPraHU4eCKOM XMMHUM
[Ipeamet oprannueckon xumun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCIUHEHUN A. 3
M. bymieposa
Hroro no pazneny 3
Pa3nen 2. Yraesonopoabl
2.1 [IpenenbHbIe YTiI€BOAOPOABI — ATKAHBI 2
99 HenpenenbHble yraeBogopobl: alKeHbI, 6 1
' aJIKaJIEHBbl, AIKUHBI
2.3 ApoMaTHYECKHUE YTIIEBOIOPOIBI 2
94 [IpupoaHbIe HCTOYHUKU YTIIEBOLOPOIOB U 3 1
' ux nepepaboTka
Htoro no pazgeny 13
Paspnea 3. Kucsiopoacoaepxkamue oprana4eckKue coeJMHeHUs
3.1 Crupter. @enon 3
3.9 Anbneruabl. KapOoHOBBIE KHCIOTHI. 7 1
' Cnoxuble QUpBI
3.3 VYrieBosl 3 1
Wroro mo pazneny 13




Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHust

4.1 AMuUHBI. AMUHOKUCTOTHI. benku 3
Wroro mo pazneny 3
Pa3gen S. BeICOKOMOJIEKYJISAPHBIE COEIHHEHUA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE PEAKLUN 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTais 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

1 DJIEKTPOHHBIE
aTra u3y4yeHust
Ne Tema ypoka Konrpoua | IIpakTnu Y uudpoBbIe
n/n Bcero bHbIE ecKue o6pasoBaTebHbIC
padoThI padoThI pecypchbl
nnaH dakT
IIpenMeT opraHnyeckoil XUMHH, €€
1 P P ’ 1 05.09.23
BO3HUKHOBEHHE, pa3BUTHE U 3HAUEHUE
Teopust cTpoeHUs OPraHUYECKUX
2 coenuHenniit A. M. Bytneposa, e¢ 1 12.09.23
OCHOBHBI€ TIOJIOKEHUS
[IpencraBnenue o knaccupuKauu
opranudeckux Beuniects. HomenknaTtypa
3 P P 1 19.09.13
(cucremMaTtuueckas) U TPUBUAJIbHbBIC
Ha3BaHUsI OPraHUYECKUX BELIECTB
AJIKaHBI: COCTaB U CTPOEHUE
4 , 1 CTPOCHAE, 1 26.09.23
TOMOJIOTHYECKUH PsJT
MertaH 1 3TaH — NpocTenIre
5 1 03.10.23
MPEICTABUTENN AJIKAHOB
o KoHTpoOsb
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 . 10.10.23
HbI TecT
OTUIeH U NPONUJIEH — MPOCTEHIINe
7 1 17.10.23
MPEICTABUTENN AJIKCHOB
[IpakTuueckas padora Ne 1. «Ilonyuenue
8 P P . Y 1 1 24.10.23
STHJIEHA U U3YUYEHHUE €ro CBOMCTBY
9 Ankanuensl. byranuen-1,3 u 1

metunOyraauen-1,3. [Tonyyenune




CUHTETHYECKOr' 0 Kay4yKa U pEe3UHbI

AJIKVHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKUH psif. ALleTHIIeH —
MPOCTEH NN MPEICTABUTENH AJIKUHOB

11 BrrunciieHnst 1o ypaBHEHUIO XUMHAYECKOM
peaxkuu

12 ApeHbl: 0eH301 U TOJTyoJ. TOKCHYHOCTD
apeHoB

13 ['enernueckas cBs3b YrieBOJOPOJIOB,
MIpUHAUIeKAIINX K PA3IMYHBIM KJlaccaM
[IpupoaHble HCTOYHUKHU YIIIEBOAOPOAOB:

14 MPUPOIHBIN T'a3 U MOy THHIE HEPTIHBIE
rasbl, He)Th ¥ IPOAYKTHI €€ IepepadoTKu
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

15 MIPUPOJIHBIN Ta3 U MONYyTHbIE HeTAHbIE
rasbl, HeTh U MPOAYKTHI €€ mepepadoTKu

16 KonTponpsnas pabora o pazaeny
«YTII€eBOIOPOABD)

17 [IpenenbHbIe OJHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoOroaToMHbI€ CIIUPTHI: TUIIEHTJIUKOIIb U
[JIMLEPUH

19 DeHo: CTpoeHUE MOJIEKY b, (PU3UY ECKIE
1 XUMUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpneruabl: GopManbaeru u
areTalbAerua. AneTod

21 OnHOOCHOBHBIE Mpe/ieNbHbIE KapOOHOBBIE

KHUCIIOTBI: MyPaBbUHAsI U YKCYyCHas




[Ipaktuueckas pabora Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas ¥ OJICMHOBAs KUCJIOTHI, KaK

23 MIPECTaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBplL1a KaK CONM BBICIIMX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE ICHCTBHE
Crnoxubie 2GUpPHI KaK TPOU3BOAHbBIE

25 KapOOHOBBIX KHUCIIOT. [ MHAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: ruaponn3, IpUMEHEHUE,
Ouonoruueckas pojib JKUPOB
YTneBonbl: COCTaB, Kiaccu pukarms.

27 Baxneiiue npeacTaBuTeNn: TIOKO34,
bpykTo3a, caxaposa

98 Kpaxman u 11emmoJi03a Kak IpHUpOTHbIE
TTOJTUMEPhI
KonTtponsHas pabota o pazaery

29 «Kucnoponcoaepkaime opraHuyecKue
COCIMHEHUS»

30 AMUHBI: METHJIAMUH U aHUJIUH
AMMHOKHCIIOTHI KaK aM(oTepHbIe

31 OpraHuYecKue COeAMHEHUS, UX
Oouonorunueckoe 3HaueHue. [lentuabr

39 benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIC COSTUHCHUS

33 OCHOBHBIE TTOHSATHS XUMUHU

BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ




OcHOBHEIE METOJBI CHHTE3a

34 BBICOKOMOJICKYJIIPHBIX COSIUHEHUM. 1
[ImacTmaccel, Kay4yKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKHUM IEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XUMHYECKHX 31eMeHToB JI. U.
MenpneneeBa, UX CB3b C COBPEMEHHOU
TEOPHUEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHHSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 110
rpynmnam 1 nepuojaM. 3JHaueHue
MEPUOUIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux anemenToB /.M. Menaeneera B
pa3BUTHH HAYKH

Crpoenue BeliecTBa. XUMHUYECKas CBA3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BAHUS
KOBAJIEHTHOM cBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTrie 0 AUCHIEPCHBIX CHCTEMAX.
HcTrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I 'eHeTnueckas
CBSI3b HEOPTraHMYECKUX BEILIECTB, Pa3TUIHBIX
KJIaCCOB

Krnaccudukarus XuMHYIECKUX PEakIuii B
HEOPraHWYECKON U OPraHNYECKONW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKITHAX

Ckopoctb peakunu. OOpaTUMbIE PEAKIIUHU.
XHUMHUYECKOE paBHOBECHE

10

[Tpaktuueckas padora Ne 1. «BiusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIium»

11

DnexTponuTryeckas auccoruanus. [TorsTre
0 BojopoHOM Toka3zarene (PH) pacTtBopa.
Peakumnu nonnoro oomena. ['uaponms
OPraHN4CCKUX U HCOPraHN4YCCKNX BCIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

13

KonTtponpHas pabota o pasaeny
«TeopeTnueckre OCHOBbI XUMUN

14

Mertannsl, ux noyuoxenue B [lepruoanueckoit
CUCTEME XMMHYECKUX deMeHTOoB JI. W.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB




15

CrimaBbl METAILIOB. DIEKTPOXUMHYECKUM P
HANPSIXKEHUN METaJIJIOB

16

XUMHYECKHE CBOMCTBA BAXKHEUIITX
METaJUIOB (HATPUiA, KA, KAJIbIIUA, MarHUM,
AIFOMMHUN) ¥ UX COEIMHEHUN

17

XHUMHUYECKHE CBOKMCTBA XPOMaA, MEIH U KX
COCIIMHEeHUH

18

XUMHYECKH e CBOMCTBA [TMHKA, JKeJie3a U UX
COeTUHEHUN

19

[TpaxkTueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

Hemertamibl, uX mojioxeHHE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB J[. I. MeHnneneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckne CBOWCTBA HEMETAIUIOB.
ANnoTponusi HeMeTauioB (Ha mpuMepe
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)

22

XUMHYECKHE CBONCTBA TaJION€HOB, CEPhI U UX
COeIUHEHUN

23

XuMHUYecKre CBOMCTBA a30Ta, hocodpa u ux
COE/IMH CHHI

24

XuUMHUYECKHEe CBOMCTBA yriiepoaa, KpeMHHUS 1
HUX COEIUHEHUN

25

[IpuMeHeHue BaXKHEHILINX HEMETAJIIOB U UX
COCIUHEHNHI

26

O0001IEeHNE U CUCTEMATU3ALUS 3HAHUI 1O




Tteme «HemeTamner». Beraucienud mo
YPaBHEHUSM XUMHYECKUX PEAKIINU 1
TEPMOXUMUY ECKHE PaCU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemeramibl"»

28 KonTtponpHas pabora o remam «MeTtasuibi» 1
u «Hemeramisn»

29 Heopranuueckue v opraHu4ecKre KHCIOTHI. 1
Heopranuueckue v opraHu4ecKre OCHOBAHHUS
AMdoTepHbIE HEOPTaHUYECKHUE U

30 opranuueckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYEeCKUX
BEILIECTB
Ponb xumum B 00eCIIeUeHNH SKOJIOTIYECKOMH,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
pa3BUTHH MEIUIIMHBI
[IpencraBienus 06 00X HAYYHBIX

32 IIPUHLIMAIIAX IPOMBIIIJIEHHOTO IOy EHUS 1
BAKHEHIINX BEILECTB

33 YenoBek B MHpE BEIIECTB U MAaTEpUAIOB

34 XuMUS ¥ 310POBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIl YYEHUKA

* Xumus / I'abpuensn O.C., OctpoymoB W.I'., CnagkoB C.A., AKOHEpHOE
obmectBo «M3narenbcTBO «IIpocBenieHue)

* Xumus, 11 knacc/ I'abpuensa O.C., OO011ecTBO ¢ OrpaHUUYEHHOM
oTBeTCTBEHHOCTHIO «/IPODAY; Akimoneproe obmiecTBo «3marenscTBo

«IIpocsemenue»

METOINUYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET
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