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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMMa 1o XMMHUHU Ha ypOBHE CpeIHEro o011iero oopa3zoBanus pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny», TpeOGOBaHUH K pe3ysibTaTaM 0CBOEHUS (pefepaibHOM 00pazoBaTeaIbHOM TPOrpaMMBbl
cpennero  obmero  obpazoBanusi(POIl  COQO), mnpencraBieHHbix B DeaepanbHOM
rocyJJapcTBEHHOM oOpa3oBaTtenbHoM cranzapre COO, c¢ yuérom Konuenuuu npenojaBaHus
yuebHOoro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit Denepauuu,
peaIn3yoIUX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, 1 OCHOBHBIX NOJOXeHUH «CTpaTeruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roxa» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHUsg Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHs] 3aHHMaeT BaXHOE MECTO B CHUCTEME
€CTECTBCHHO-Hay4yHOro oOpaszoBanusi yuammxcs 10-11 xmaccoB. HM3yuenue mpeamera,
peannzyeMoe B YCIOBHUSAX AUPPEPEHUHUPOBAHHOTO, NPOMUIBLHOIO OOYYEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB IIIKOJIBI,
HEOOXOUMYIO JIJIS aJJalTalllK UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HU B COLIMYME, a TAK¥Ke
JUIS TIPOJIOJDKEHHST OOydYeHHsI B OpraHM3alusaX MpodecCHOHATBFHOrO 00pa3oBaHMs, B KOTOPBIX
XUMHUS SBJSIETCS OJHON M3 IPUOPUTETHBIX AUCHIHUIUIHH.

B mporpamMe mo XWMHHM Ha3HAuY€HHUE IMpeaAMeTa «XHUMHS» IOIy4aeT MOAPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnojoxeHusmu droc COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKUA BBIITYCKHUKOB. CBHAECTEIBLCTBOM TOMY SIBJISIOTCA CJEAYIOLIME BbBITIOJIHAECMbBIC
MpOrpamMMoOi Mo XUMUU (DYHKITHH:

e WHPOPMANMOHHO-METOIMYECKAs, peaju3alus KOTOPOH oOOecreynBaeT IOIydYeHUEe
NpPEICTaBICHNUs O LENAX, COAEp)KaHUM, OOlIeil cTpareruu OOy4YeHHs, BOCIUTAHHUS H
pa3BUTHS OOYYAIONIMXCSI CPEJCTBAMHU IIPEIMETa, M3ydaeMOro B PaMKax KOHKPETHOTO
npodus;

e  OPraHM3alMOHHO-TUTAHUPYIOMIAs, KOTOpasi MPeayCMaTPUBACT ONpEIeIeHNE: MPUHIIUIIOB
CTPYKTYpPUPOBAaHUS U  TOCIEAOBAaTEIbHOCTH  HU3yueHHs  y4yeOHOro marepuana,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €T0 XapaKTePUCTHK; IMOAXOI0B K (OPMHPOBAHHUIO
COJIepXKAaTeNbHON OCHOBBI KOHTpPOJII M OLEHKH O00pa3oBaTelIbHBIX JIOCTHIKEHHH
o0yJaromuxcsi B paMKax HTOTOBOW aTTecTallié B (OpMe €IWHOTO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMHHU.

[Iporpamma mi1st yriryOiaEHHOTO U3YUEHUS XUMHUH:

L] YCTaHABJIMBACT MHBAPUAHTHOC IMPEAMETHOC COACPIKAHUC, o0s3aTepHOoe JJId U3yUYCHUS B
paMKax OTAENbHBIX TMpoduie, MpeaycMaTpruBaeT pacipeaencHiue U CTPYKTYPUPOBaHUE
€T0 IO KJIAacCaM, OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSIM/pa3/iesiaM Kypca;

e 1a€T mpUMEpHOEe pacmpesesieHue y4eOHOro BPEMEHH, PEKOMEHAYEMOTro IS M3ydeHUs
OTACIBHBIX TEM,

e TMpeasaraeT MPUMEPHYI0 MOCIEI0BATENBHOCTh U3YUSHHS y4eOHOro MaTepuaia ¢ y4€ToM
JIOTHKH MIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOAMYECKYI0 WHTEPHpETAli0 [eJded M 3aJady M3y4YeHus IMpeaMera Ha
yIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX TIPUOPUTETOB B CHCTEME CPETHETO OOIIETO
o0pa3oBaHUs, COJIEPIKATEITHHON XapPAKTEPUCTUKU TUIAHUPYEMBIX PE3yJIHTaTOB OCBOCHHUS
OCHOBHOM 00pa30BaTEIHLHON MPOTPAMMBI CPETHET0 00IIero 00pa3oBaHus (JTMYHOCTHBIX,
METalpeIMETHbIX, MPEIAMETHBIX), a TaKkKe C Y4YETOM OCHOBHBIX BHJOB Yy4eOHO-
MI03HABATENBHBIX JICHCTBHI 00yUYaIOMIErocs TI0 OCBOCHHUIO COJICPKAHUS TIPEAMETA.



[To BceM Ha3BaHHBIM MO3UIUSAM B IPOrpaMMe MO XUMHH MTPEeTyCMOTPEHa TPEEeMCTBEHHOCTh
¢ 00y4YeHHEeM XMMHH Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHusl. 3a mpeiejaMu yCTaHOBICHHON
IPOrpaMMOil 0 XUMHH 00sI3aTeNIbHOM (MHBApUAHTHON) COCTABIISIIOIICH COAEpKaHUS Y4eOHOTO
npeaMera «XUMHsD» 0CTa€Tcst BO3MOKHOCTh BbIOOpa €ro BapUaTUBHOM COCTABIIAIOILEH, KOTOpas
JIOJIKHA OMPENENSIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO Mpoduiis o0ydeHus.

B coorBercTtBUM ¢ KoHuenTyaiabHbIMU TosokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YpOBHE CpeIHero o011ero 00pa3oBaHus XMMHUsI Ha yPOBHE yTiIyO0IEHHOTO U3YUYESHHs HAIIPaBIICH Ha
peaNn3aluio NPEeeMCTBEHHOCTH C MOCJIEIYIONIMM 3TAallOM MOJYy4YeHHs] XUMUYECKOT0o 00pa3oBaHus
B paMKaX M3y4Y€HUs CHELHAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JAUCLIUIUIMH B By3axX U
OpraHM3aIMsIX CpeIHero MpodecCHoHaTLHOTO 00pa3oBaHus. B 3TOl CBs3M M3ydeHHE MpeaMeTa
«XuUMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA PACHIUPEHUE U YIrIyOJIeHNEe TeOPEeTUYECKON U
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCS, BRIOPABIIUX ONpPEeAeHEHHBIA Mpoduiis 00ydeHus, B
TOM 4YHCIE C TEPCIEeKTHBOM MOCIEIYIONIeT0 MOJIYYeHUs] XMMHYECKOro oOpa3oBaHUS B
opraam3anusax npodeccuonanprHOro oopazosanusi. Hapsay ¢ atum, B cBere Tpedoanmii ®I'OC
COO k miaHMpyeMbIM pe3yJbTaTaM OCBOEHUS (eaepaiabHO 00pa3oBaTeIbHONW MPOrPAMMBbI
cpenHero obmero oOpa3oBaHUS HW3yYCHHE IpenMera «XUMHS» OPHCHTHPOBAHO TakKe Ha
pelleHre 3a/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHUS 00yYaroImuxcs, Ha GOPMUPOBAHHE Y HUX
OOIICMHTEIUICKTYaTbHBIX YMEHUH, YMEHUH palloHAIH3aMN YIeOHOTO TpyJa B 0000IEHHBIX
CIoCcO00B JEATENbHOCTH, UMEIONINX MEXAUCIUIUITMHAPHBINA, HAATIPEAMETHBIN XapaKkTep.

CocraBnstomiuMu  peamera «XUMHUsS» Ha YPOBHE YIUIyOJEHHOIO H3yuYeHHs SBISIOTCA
yrayonénnaslie Kypebl — «Opranudeckass xumusi» u «OO0mas 1 Heopranudeckas xumus». [lpu
OTpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COJIEp:KaHUs 3THX KYpCOB B
IporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss @I'OC COO o paznuuusx 0a30BOro u
yriyOnE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy conepxaHus KypcoB «OpraHuueckas xumusa» n «OOwmas u HeopraHudeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO U3y4Y€HMs IpeAMeTa. DTa CHCTEMa 3HAHWM IOJIy4aeT OINpelesIEHHOE TEOPETHYECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonblIMHA  00BEM
(axTonoruueckoro marepuana. Tak, Ha yriayOJE€HHOM ypOBHE M3ydeHHUs IpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAUUTENBHOIO YBEIUYEHUS O00bEMa 3HAHMW O XUMMYECKHX OJJIEMEHTaX U
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIiIyOJeHUs MPEACTaBICHUN O CTPOECHUU
BEIIECTBA, XUMUUYECKOU CBSI3M M 3aKOHOMEPHOCTAX IIPOTEKaHUS pEaklMii, pacCMaTPpUBAEMBIX C
TOYKHU 3PEHUSI XUMHUYECKOW KMHETHKHA U TEPMOJMHAMUKH. 3ydeHune nepunoandeckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSIETCS C
TOYKHU 3PEHUS SHEPTeTUYECKUX U3MEHEHUH pu e€ 00pa30BaHUM U pa3pyLICHUH, a TAK)KE C TOUKH
3peHusi MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHne TUIIOB peakuil JOMoNHsIeTcs GopMUpOBaHUEM
IpeCTaBICHUN 00 AMEKTPOXMMUYECKHX IPOIECCax W BJIEKTPOJIM3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce opraHuyeckoil XMMHU TPU PACCMOTPEHUH PEAKIHMOHHOW CIIOCOOHOCTH
COEIMHEHUH yzenseTca ocoboe BHUMAaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIAX U MEXAHU3MAaX PEAKIUN.

Oco0oe 3HaueHHe MMEEeT TO, YTO Ha COJIep:KaHHE KYypCOB XUMHUH YIIyOJIEHHOTO YPOBHS
U3yYEHUs JJIs KJIACCOB OTpeIeIEHHOT0 MpoduJIs (TI1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIONOJTHEHHUH K OOIIeH cucTeMe MpeMETHBIX 3HAHUIT) OKAa3bIBAIOT BIIMSHUE CMEKHBIEC TIPEIMETEHI.
Tak, HanipuMep, B COAEPIKaHUM MTPEIMETa ISl KIaCCOB XMMUKO-(U3NIECKOTO Npodust 60bIoe
3HaueHHe OyIyT MMETh JJIEMEHTHl Y4eOHOro Marepuana mo obmeid xumuu. [Ipu u3ydeHuu
npeaMeTa B JaHHOM Cllydae akUEeHT OyAeT caeslaH Ha OOUIHOCTh METOAOB MO3HAHMS, OOIIHOCTh



3aKOHOB M TEOpUH B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIApHas Teopus (MOJIEKyJIIpHas TeOpUs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPIUHU, 3aKOHBI TEPMOJUHAMUKHU, DIIEKTPOIIN3A,
MPEJICTaBICHUS O CTPOCHUHU BEUIECTB U JPYyToe.

B T0 ke Bpemst B cofiepKaHUU MpeaIMeTa JUIsl KIIACCOB XMMHUKO-OMOJIOTUYECKOT0 Mpodus
OonbpIMid yACTBHBI Bec OyaeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciaydae mpeocTaBisieTcs
BO3MOXXHOCTh U1 0oJiee 00CTOSTEIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTMYECKOM CHCTEMBbI, B COCTaB KOTOPOM BXOJSAT, K NPUMEPY, TaKUE CTPYKTYypHbIC
KOMIIOHEHTBI, KaK JMMUJbL, OEJKH, YIrJIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HAaHHUS O COCTABE U CBOMCTBAX MPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB POTOCUHTE3A, bIXaHUS, MUIIEBAPECHHUS.

B mnnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOEHUS OOIICHAYYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOTO0 MTPUMEHEHUS HAYYHBIX 3HAHUW M3y4YEeHHE MpeIMeTa
«XuMHS» Ha yray0iaéHHOM ypOBHE OCHOBAHO
Ha MEXIIPEAMETHBIX CBS3SX C YYCOHBIMU IMpEIMETaMH, BXOMISIIMMH B COCTaB MPEAMETHBIX
obnacreii «EcTecTBeHHO-Hay4YHbBIE TPeIMEThI», «MaTemaTrka u nHhopMaTuka» u «Pycckuii 13pIk
U JIUTEPATyPay.

[Tpu m3ydeHun y4eOHOTO TpeaMera «XUMHs» Ha yriyOJIEHHOM ypOBHE TakXke, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3zoBaHus (Ha ©0a30BOM YypOBHE), 3amaueit
NIEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAaHHE OCHOB HAyKHM XHMHHU Kak 00JacTu
COBpPCMCHHOI'O €CTCCTBO3HAHUA, HpaKTHqGCKOﬁ ACATCIIPHOCTH YCJIOBEKA U OJHOIo0 H3
KOMIIOHCHTOB MHUPOBOW KYJbTYpbI. PelieHre 3Toi 3a1aun Ha yriryOJEHHOM YPOBHE HM3YYCHUS
npeMeTa MPEATOoIIaraeT peain3alnio TaKuX Ieel, Kak:

e (GopMHpPOBaHKE MPEJCTABICHUN: O MaTepUATIHLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJICHUM IPUPOJBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€
BEIyIIe PO B OOECIEUEHWH YCTOMYMBOTO pPa3BUTHS 4YEJIOBEUECTBA: B PEUICHUU
npo0JieM SKOJOTHYECKOW, HHEPreTHYeCKOW W MUINEBOM O0€30MacHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3/JaHUY HOBBIX MaTE€pPUaIOB, HOBBIX HCTOUHUKOB YHEPIHH, B 00ECIICUCHUN
paloHaIbHOTO MPUPOJONONB30BaHMs, B (HOPMUPOBAHHH MHPOBO33PEHUS U 0OmIei
KYJbTYpbl YE€JOBEKa, a TaKXKe JKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3710pPOBBIO U IPUPOJHOM CPEE;

e OCBOCHHME CHCTEMBI 3HAHHM, JIEKAIMMX B OCHOBE XHMHWYECKOH COCTaBIISIOMIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (yHAAMEHTAIbHBIX TOHATHH, 3aKOHOB U TEOPH
XMMHH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUHU BEIIECTBA HA Pa3HBIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJIIDHOM, HAJMOJIEKYJSIPHOM, O TEPMOAWHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMHUYECKUX PEaKUUid, O XUMHUYECKOM
paBHOBECHH, PAaCTBOpaX U JUCIEPCHBIX CHUCTEMax, 00 OOMIMX HAYYHBIX HPHUHIIAIAX
XUMHYECKOTO MPOU3BOJICTBA;

e (QopmupoBaHue y 0O0yYarOIMUXCS OCO3HAHHOTO TIOHMMaHUS BOCTPeOOBAHHOCTH
CHUCTEMHBIX XWMHUYECKHX 3HAHWUW UIsi OOBSCHEHUS] KIIIOYEBBIX HIeH U mpobiem
COBPEMEHHOW XWMHH, IS OOBSCHEHUS U TPOTHO3UPOBAHUS SIBICHHUN, HMMEIOIINX
€CTECTBEHHO-HAYYHYIO TIPUPOY; TPAMOTHOTO pEIIeHUs MPO0IeM, CBI3aHHBIX C XUMHUEH,
MPOTHO3MPOBAHUS, aHalIW3a M OIEHKH C TMO3UIUNA JKOJIOTUYECKOW Oe30mMacHOCTH
MOCJIC/ICTBHIM OBITOBOM W TIPOM3BOJCTBEHHOW JEATEIHLHOCTH YEIOBEKAa, CBS3aHHOW C
XUMHUYECKHM MTPOU3BOJICTBOM, HCIIOJIb30BAHUEM U TIEpepabOTKO BEIIECTB;

e yriyOJeHuE TPEACTABICHHH O HAYYHBIX METOJaX TIO3HAHUSA, HEOOXOAUMBIX IS
NPHOOPETEHUS] YMEHHI OPHUEHTHPOBATHCSI B MUPE BEIIECTB U OOBSCHEHUS XMMHUYECKUX
SIBJICHU, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUYECKOUN NIESITEILHOCTH U TTOBCETHEBHOM
JKU3HU.



B muane peanu3zanuu TEepBOOYEPEHBIX BOCIUTATENBHBIX M Pa3BUBAOIIUX (YyHKIUH
[IEJIOCTHOM CHCTEMBI CpeqHero oO0Iero oopa3oBaHUS MPHU HM3YUYCHUHU MpenMeTa «XUMHs» Ha
yriay0aEHHOM YpOBHE 0COOYIO aKTyalbHOCTh IPUOOPETAIOT TaKUe 1eNIK U 33/1a4H, KaK:

e BOCHHUTaHWE YOCKJIEHHOCTH B TI0O3HABAEMOCTH SIBJICHUH MPUPOIbI, YBAKECHUSI K MPOIECCY
TBOp‘-IGCTBa B O6HaCTI/I TeOpeTI/I‘ICCKI/IX nu HpI/IKJIaI[HBIX I/ICCJIGILOBaHI/If/’I B XHWMMHHU,
dbopMHpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU;

e Ppa3BUTHE MOTHBAIMM K OOYYEHHUIO M TO3HAHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIIUTAHHUIO HA OCHOBE YCBOCHHS OOIIEUYEIIOBEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH
oOy4aromuxcsi, GopMUPOBAHUE Y HUX CO3HATEIIHPHOTO OTHOIICHUS K CAaMOOOPa30BaHUIO U
HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEMIHONH MpodecCHOHATBHOW U
061H€CTBGHHOI>1 ACATCIIbHOCTH, OTBECTCTBCHHOI'O OTHOILICHHA K CBOCMy 3I[OpOBI>IO 158
MOTPEOHOCTH B 3JI0POBOM 00pase KU3HHU;

e (QopmMupoBaHME YMEHMH M HaBBIKOB pa3yMHOI0 IpPHUPOJIOINOIL30BAaHUS, pa3BUTHE
DKOJIOTHYECKOMH KYJIbTYPBHI, npuoOpeTeHue OIIBITA 00IIIECTBEHHO-IT0IE3HOM
DKOJIOTHUYECKOM JIEATSIHHOCTH.

OO0m1ee 4KCII0 YacoB, MPEAYCMOTPEHHBIX JUIsl U3YUYEHUSI XUMUU HA YTITyOJI€HHOM YPOBHE CPETHETO
obmero obpazoBanus, cocrasisier 204 gacos: B 10 kimacce — 102 vaca (3 yaca B Heneno), B 11
kiacce — 102 gaca (3 gaca B HeIeIIO).

[lpun peanuzanuu TPOTpaMMbl 1O MPEAMETY «XHUMHUS» HCIOJIb3YyeTcs O00O0pYAOBaHUE COBPEMEHHOTO
00pazoBaTenbHOTO IIEHTPAa €CTeCTBEHHO-HAYYHOW M TeXHWYecKO# HampaBieHHocTH «Touka Pocray I'BOY
COUI um. E.A. Kuprommna c. bonbias Pakoka.

COJAEPKAHE OBYUYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeaneCKne OCHOBBI OpFaHI/I‘IECKOﬁ XUMMUH.

[IpenmMer ® 3HaueHWE OPraHMYECKONM XHMMHH, TPEACTABIEHHE O MHOroodpasuu
OPTraHUYEeCKUX COCTUHECHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIriepojaa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BanenTHbple BO3MOXKHOCTH aToma yriaepoaa. XUMUYecKas CBsI3b B OPraHUYECKUX COEAUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOHUTanel yriaepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOU
cBsi3U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN). THUITBI IepeKpBIBaHHS AaTOMHBIX OpOHTaje, G- U T-
cBs3u. OnuHapHas, ABOWHAs W TpouHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJIEKYJIAax
opranudeckux Beuiects. [loHsTHE 0 cBOOOAHOM pajnuKaie, Hykieoduse u anexkTpodpue.

Teopuss cTpoeHHs oOpraHudeckux coeauHeHul A.M. bytnepoBa W COBpeMEHHBIE
IIPEJICTABIEHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHHUSI OPraHUYECKUX COEAMHEHUN.
MornekymsipHble M CTpYKTypHble (Qopmynbl. CTpyKkTypHble (OpMYJbl pa3IMYHBIX BUAOB!
pa3BEpHyTas, COKpall€HHas, cKeneTrHas. M3omepusa. Bunabl wu3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTPOHHBbIE 3(P(EKThl B MONEKylIax OpPraHUYECKHX COEIMHEHHUI
(MHIyKTUBHBINA U ME30MEPHBIHN 3 PeKTHI).



[IpencraBienue o KiaccupUKauu opraHndeckux BemiecTB. [loHsaTHEe 0 QyHKIMOHATBHOM
rpynme. 'omonorusi. 'omonoruueckue psiapl. CucremMarrnueckass HOMEHKJIATypa OPraHUYEeCKUX
coemuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcoOennoct u  Kiaccuukanuss  opraHmdyeckux  peakuuil.  OKHCIUTENBHO-
BOCCTAHOBHUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XHUMUHU.

OKCIEpUMEHTAJIbHBIE METO/Ibl W3YYEHMsI BEIECTB U WX NPEBpAIllCHUN: 03HAKOMJIEHHUE C
o0Opa3laMu OpraHMYECKUX BEIECTB W MaTepualaMd Ha MX OCHOBE, ONbITHI 110 NPEBPAILIECHUIO
OpraHMYeCKHUX BEIIECTB TNpU HarpeBaHuu (IUIaBieHUe, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEIIEH MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yriaesogopoabl.

Ankanbl. ['oMmosornueckuii psii ajikaHoB, oOmiast Gpopmyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP3-THOpUIAM3AIUS aTOMHBIX
opOuTaneit yriepojaa, 6-cBsizb. OU3HUECKUE CBONCTBA ATKAHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKUMU 3aMEIICHUS, U30MEpPU3alluH, JIETUIPUPOBAHHS,
UUKIU3aluy, MUpoJik3a, KpekuHra, ropeHus. [IpencraBienne o MeXaHU3ME  peaKLMi
palUKaJIbHOTO 3aMEICHUS.

Haxoxnenue B IIpUupoac. CriocoObl IMOJIYy4YCHH U IPUMCHCHUC aJIKAHOB.

[Muknoankanel. O6mas ¢popmyia, HOMEHKIATypa U nzomepusi. OcOOEHHOCTH CTPOEHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIONEHTAaH,
IUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuii psij aakeHoB, 001as popmyia, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKEHOB, SP2-TUOpPUAM3AllUS AaTOMHBIX OpOuTanen
yraepoaa, o- u m-cBsizu. CTpyKTypHast U reomeTpuieckas (Iuc-Tpanc-) nzomepus. Ouzndeckue
CBOIWCTBAa aJKEHOB. XHMHYECKHE CBOWMCTBA: PEAKUHUH TMPHUCOCAMHEHHUS, 3aMEIICHHUS B O-
MOJIO’)KEHUE TIPU JIBOMHOW CBS3M, IOJMMEpU3alnu U OKucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBenHsbie peakiinu Ha JBOWHYIO CBsI3b. CIIOCOOBI TTOJIyYEHUS U IPUMEHEHUE aJIKEHOB.

ATKagueHBI. Knaccuduxanus aJIKa/IN€HOB (comnpsikEHHBIE,
U30JIMPOBaHHbIE, KyMyauposannvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XUMHUYECKHX
CBOMCTB CONPSDKEHHBIX JHUEHOB, 1,2- u 1,4-npucoenunenue. Ilomumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTy4YeHUs U TPUMEHEHNE aJIKa/IieHOB.

AnkuHbL. ['OMOJIOTHYECKUHN psJl AIKWHOB, O0IIas GopMyiia, HOMEHKIATypa U H30MEPHS.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPUAM3ALUS aTOMHBIX
opOutaneit yriuepona. du3nmdyeckre CBOWCTBA aTKWMHOB. XWUMHUYECKHE CBOMCTBA: PpEaKIUU
IIPUCOEANHEHNS, AUMEPU3allMi U TPUMEpPU3aLluU, OKUCIeHUs. KHCIIOTHbIE CBONCTBA AJIKMHOB,
MMEIOLINX KOHIEBYIO TPOWHYIO CBsA3b. KauecTBeHHBIE peakiMK Ha TPOilHYI0 cBsi3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTudeckue yriieBoaopoisl (apensl). ['oMonornyeckuii psia apeHoB, odras ¢gopmyna,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJIBI OEH30JIa.
®dusndeckue CBOMCTBA apeHOB. XHWMHUYECKHE CBOWCTBAa OCH30JIa W €ro TOMOJIOTOB: PEAKIIUU
3aMeIIeHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKale, PEeaKUUW MPHCOCIUHEHHUS,
OKHCJIEHHE TOMOJIOTOB OeH30u1a. [IpeacraBinenne 00 OpueHTHPYIONIEM ACHCTBUN 3aMECTUTENICH B



OCH30JIbHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PaIUKaIOB, KapOOKCHIBbHOM, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OcOOEHHOCTH XWMHYECKHUX CBOWCTB CTHpPOJA.
[Tonmumepuzanus cruposna. CriocoObl MONTyYeHUs U IPUMEHEHNE apOMaTHYECKUX YTIIEBOI0POIOB.

[Tpuponusrii ra3. IlomytHeie HedTsHBIE Ta3bl. HedhTth u €€ mpoucxoxaenue. KameHHbIN
yToJib M TPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTku HePTH: TMEeperoHka, KPEeKHHT
(TepMHUYECKHH, KaTaTuTUYECKU), pudopMuHT, nuponu3. [Ipoaykrel nepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIIJICHHOCTH H B OBITY.

I'eneTnueckas CBA3b MCIKAY pa3JIMIYHbIMU KJIACCaMH YIJTICBOAOPOJ0B.

DIEKTPOHHOE CTPOCHHE TaJIOTCHIIPOU3BOJHBIX YIVIEBOJOPONOB. Peakumm 3aMenieHus
rajoresa Ha T'MAPOKCOIPYIIly, HUTPOIpyIIly, IMAHOTPYIIy, aMuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHOUPTOBOIO  pacTBopa IEnouu. Bzammonelictue
JUTAIOTCHAIKAHOB C MarHMeM M LHUHKOM. IIoHATHE O MEeTa/uloOpraHM4ecKHX COEAVHEHUSX.
Mcnonb30BaHue TraJoOreHIpOM3BOJIHBIX YIJIEBOJOPOAOB B ObITY, TEXHMKE W IpU CHHTE3€
OpPraHNYECKHUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YYEHMsI BEIIECTB U WX MPEBPALEHUI: U3y4YEHUE
(bu3nUecKux CBOMCTB YIIEBOIOPOJIOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEaKIUil yriIeBoa0pO10B
pa3IUYHBIX KJIaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJHOM BOJbI, pacTBOpa I€pMaHIraHara
KaJIMsl, B3aUMO/JICHCTBUE alleTUIICHa C aMMHUauyHbIM pacTBOpoM okcuia cepedpa(l)), kauecTtBeHHOE
oOHapyKeHHe yriepojJa U BOJOpPOJa B OPraHMYECKUX BELIECTBAX, IOIYYEHHE ATUICHA U
U3yYeHHE €ro CBOMICTB, O3HaKoMmyleHHE ¢ KojulekuusaMu «Hedtb» n «Yromw», ¢ obpasuamu
IUIACTMACC, KaydyyKOB M PE3UHBl, MOJEIUPOBAaHME  MOJIEKYJ]  YIJIE€BOJAOPOAOB U
TaJIOTEHIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kuciiopoaconep:kauiue opraHudecKkne coeTuHeHNs.

[IpenenbHble ofaHOATOMHBIE cnUpPThl. CTpoeHHE MOJEKYyJ (Ha MpUMEpe METaHoJa U
sTanona). 'omonornueckuii psa, odmas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(pHUKaIIUSL.
@uznyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3UM MeXay
MOJIEKYJIAMH CIUPTOB. XMMHUECKHE CBOMCTBA: PEAKIIUH 3aMEILEHUS, IeTIpaTallui, OKUCIIEHUS,
B3aMMO/ICIICTBHE C OPraHWYECKUMU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CNUPTHI. JleHicTBHE 3TaHONAa W METaHOoJa Ha OpraHu3M uenoBeka. CrocoObl
MOJTyYEHHUsl U IPUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Ipocteie a¢dupsl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (PU3NUECKUX U XUMHUUYECKHUX
CBOMCTB.

MHoroaToMHEIE CIIUPTBI — OSTHUJICHIJIMKOJIb U TJIMOCPUH. dusznueckue M XUMHYSCKHE
CBOMCTBA: pC€aknun 3aMCIICHHA, BSaHMOHeﬁCTBHe C OpraHnM4eCKMMHU M HCOPraHWYCCKHUMU
KHCJIIOTaMU, KAQYC€CTBCHHAA PCAKIKUA Ha MHOIOAaTOMHBLIC CIIMPTHI. Hpe}ICTaBHeHI/Ie 0 MCEXaHHU3ME
pCaKL[I/Iﬁ HyKJICO(bI/IHLHOPO 3aMCIICHUS. HCﬁCTBHC Ha OpTraHu3M YCJIOBCKA. CnocoObl MOJIyUCHUA
U MIPUMCHCHUEC MHOI'OAaTOMHBIX CITMPTOB.

®enoin. CTpoeHHE MOJIEKYJIIBI, B3aAMMHOE BIUSTHUE THAPOKCOTPYIITBI M O€H30JbHOTO Spa.
Odusnueckue cpoiictBa (heHonma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢eHon. ToxcnuHOCTh ¢eHoma. CrnocoObl MOMydYeHHs W TpUMEHeHue (eHora.
®denonopManbaeTUAHAS CMOJIA.



KapOoHunbpHBIE COCMMHEHHMS — AQIbJCTHUABI W KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TpymIbl. ['OMOIIOTHYECKUE PSIbl ANBJICTHIOB M KETOHOB, o0mas ¢opmyia,
M30MEpUsi M HOMEHKJaTtypa. PU3MYecKue CBOMCTBA aJbJETUJ0B M KETOHOB. XUMHYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu mnpucoeauHeHusi. OKUCICHUE abIETUJIOB,
KaueCTBEHHBIC peakuuu Ha aiabAeruibl. CrocoObl MOJyYeHHs] W NMPUMEHEHHE ajbICTHIIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss m HomeHkinarypa. Du3uueckue CBOMCTBAa OJHOOCHOBHBIX
npeenbHBIX KapOOHOBBIX KUCIOT. BomopoaHbIe CBSI3M MEXTy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKHE CBOMCTBA: KHMCIOTHBIE CBOMCTBA, PEAKLMsA ITEPUPHUKALMU, PEaKLIUH C y4acTHEM
YIJIEBOJOPOAHOTO pajaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHL. [lonsTe o
IPOM3BOJIHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX 3¢dupax. MHOroo6pasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apPOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. IIpenctaBuTenu BBICHIMX KapOOHOBBIX KHUCIIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJCHHOBAS, IUHOIEBAS, JUHONEH08as KUCAOTEL.  CrocoOsl
HOJIyYEeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuii psia, oOmiast Gopmyria, u3oMepus U HOMEHKIATypa.
DuU3nYECKUEe U XUMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIIOW U IIEJTOYHOM Cpeie.

Kupsl. Ctpoenue, pusnueckrue U XMMHUYECKHUE CBOMCTBA KUPOB: THIPOIU3 B KUCIOWU U
me09Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KkucnoT. JXKupsl B mpupoe.

MEI714 KaK COIH BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeHCTBHE.

OO6mass xapaktepuctuka yrieBogoB. Krmaccudukamus yriaeBomoB (MOHO-, IU- U
noyMcaxapuabl). MoHocaxapuasl: TIIOK03a, (PPyKTO3a, TajlakTo3a, pudo3a, 1e30KCupuodo3a.
®duznyeckue CBONCTBA U HaxoXaeHue B npupoje. Dotocunres. XuMHUECKHE CBOMCTBA TITIOKO3bI:
peaKLny ¢ y4acTHEM CIIUPTOBBIX U aJIbJIETHIHOM TPYIII, CIUPTOBOE U MOJIOYHOKUCIIOE OpOKEHHE.
[TpumeHeHue TIIOKO03bI, €€ 3HAUCHHE B KU3HEEATEIIbHOCTH opranusmMa. Jlucaxapusl: caxaposa,
MaJIbTO3a W JIakTo3a. BoccTaHaBiMBaronyie 1 HEBOCCTAHABIMBAIONIME AMcaxapuabl. ['maponns
nucaxapunoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuasl: Kpaxman, TIIHKOTEH U
nemtono3a. CTpoeHre MakpoOMOJIEKyJd KpaxMmana, TIIMKOT€Ha M IeJUTIoNIo3bl. Dusndeckue
CBOICTBa Kpaxmala U [eJUTF0JIO3bl. XMMUYECKUE CBOMCTBA KpaxMmana: THAPOIIN3, KaueCTBEHHAs
peaknmus ¢ HOAOM. XWMHYECKHE CBOMCTBAa WEIUIIONO3bI: THIPOIN3, TOJdydeHue 3(pupos
1esuTi00361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEepUMEHTAIIbHBIE METO/Abl M3YYEHMsI BELIECTB W HUX MPEBpallleHUI: paCTBOPUMOCTh
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHCIIEHHUE 3TUIIOBOTO CIIUPTa
B aJIbJIETHU]] Ha PACKaJIEHHON METHOM IPOBOJIOKE, OKHUCIEHHE STHIIOBOTO CIHPTa JUXPOMATOM
KaJust (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUANIOB), KAYECTBEHHBIE PEAKIIMU Ha abJICTUIbI (C
ruapokcuaoM auammuHcepeOpa(l) u  rumpokcumom  wmenu(ll)), peakuus riuMnepuHa  C
runpokcugoM menu(Il), xummuueckue cBONCTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJICHCTBHE
pacTBopa roko3bl ¢ TuapokcuaoMm meau(ll), BzammoseiicTBue Kpaxmaiia ¢ MOJOM, pEIIeHUE
HKCIEpPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHonb», «KapooHoBbie KUCIOThI. ClIOKHBIE
3upb.

A30Tc0nepmamne OpraHu4eCKue COCIUHCHHUS.



AMHHBI — OpraHMYeCcKHe TpPOM3BOAHBIE amMmuaka. Kiaccudukanus  aMHUHOB:
anmudaTuyecKkue U apoMaTHYECKHE; MePBUYHbBIC, BTOPHUHBIC U TpeTuyHble. CTPOCHHUE MOJICKYI,
obmas ¢opMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHMMHUYECKOE CBOMCTBA
amudaTHuecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, AKHIMPOBAHWE, B3aMMOJCHCTBHE TEPBHYHBIX
aMHUHOB C a30THCTOM KHCJIOTOM. CONMr aIKMIaMMOHUS.

AHWINH — NIpeJICTaBUTENNb aMUHOB apoMaTHueckoro psaga. CtpoeHue aHwivHa. B3anmuoe
BJIMSIHAE TPYIII aTOMOB B MOJjeKyje aHwinHa. OCOOEHHOCTH XMMHYECKHX CBOWCTB aHMJIMHA.
KagecTBeHHble peakuuy Ha aHWiIMH. CrHocoObl MOJIyd4EeHUS W NpPUMEHEHHE anupaTHYECKUX
amMuHOB. [losryueHne aHmIMHA U3 HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTAeNbHbIE IPEICTAaBUTENN 0.-aMUHOKHUCIIOT:
TJIMIMH, aJaHuH. Ou3nyeckue CBOMCTBa aMUHOKUCIOT. XMMHUUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEPHBIX OPraHMYECKUX COCIMHEHUH, PEaKIys OTMKOHICHCAIINH, 00pa30BaHUe MENTHIHON
cBs3u. buonornyeckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U TUAPOIU3 NENTUIOB.

benku xak npupoHbie nonuMepsl. [lepBuyHasi, BropudHasi ¥ TpeTUYHAs CTPYKTypa O€IKOB.
XuMHUECKUe CBOICTBA OENIKOB: THAPOJIN3, IeHATypalysl, KAYeCTBEHHbIEC PEaKLIMU Ha OEJIKH.

DKCHEepPUMEHTAIbHBIC METOIbI M3YUYCHUS BEIIECTB U UX MIPEBPAIIICHHUI: PAaCTBOPEHUE OEITKOB
B BOJIe, JEHaTypalus O€JIKOB IpPU HArpeBaHWM, I[IBETHHIC pEaKIMUu Ha OEJKH, pelieHue
ASKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TcCo/eprKalllue OpPraHUYECKHUE COCIUHEHUS» WU
«Pacro3HaBaHue OpraHM4eCKuX COCTUHEHUINY.

BBICOKOMOJICKy.TIﬂprIe COCIMHCHMUA.

OCHOBHbBIE TIOHSTHS XMUMHH BBICOKOMOJEKYJISIPHBIX COEIUHEHUN: MOHOMED, IOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpPU3AINU, CpPeAHsss MoJeKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNUN — TIOJIMMEPHU3ALIUS U MOJTUKOHAECHCAIUS.

[Tonumepnsie MaTepuansl. [Inactmaccsl (MOAMATHIIEH, TOJUIPONUIIECH, TTOJIUBUHUIXJIOPU,
MOJINCTUPOII, TOJIMMETHIIMETAKpUIIAT, OJMKApOOHATHI, HOJUATUIIEHTepedTanar). Y Tuinuzauus u
nepepadoTKa MIaCTHKA.

OnactoMepbl:  HATypajdbHBIH  KaydyK, CHHTETMYECKHE Kayuyyku (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HatypanbHble (XJOMOK, HIEPCTh, IMIENK), UCKYCCTBEHHBIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[TomuMepsl crierMaIbHOTO HazHadeHHs (Te(II0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEPHI,
OunopasiaraeMbie TOITUMEPHI).

SKCHCDI/IMCHTEUIBHBIC METOJIbl M3YUYCHHUS BEIIECTB M WX IIPEBpAIICHUN: 03HAKOMJICHHE C
06p33HaMI/I OpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, ILTaCTMacC, KaydyKOB, pPCIICHHUC
SKCHICPUMCHTAJILHBIX 3a/1a4 110 TCME «Pacno3HaBaHue maacTMacc U BOJIOKOHY.

PacuérHple 3a1a4n.

Haxosxnaenne MoseKyIsspHOH (OpMYIIbI OPraHUYEeCKOTO COCTMHEHHUS 110 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXJICHHE MOJEKYJISAPHOU (OPMYIbI OPraHHYECKOTO
coeTMHEHMS 10 Macce (00BEMY) TTPOTYKTOB CrOpaHusl, 10 KOJMYECTBY BellecTBa (Macce, 00bEMy)



NPOAYKTOB pEaKUWu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOU (opmyIasl
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOMCTB WJIHM CIIOCOOOB TOIy4YEHUS,
orpeziesieHUe JI0JIM BBIXOJa MPOIyKTa PEaKIMU OT TEOPETUUECKH BO3MOMXKHOTO.

MeXnpeIMETHRIC CBA3H.

Peann3zanusi MeXIpeIMETHBIX CBSI3€M MpPU U3yYEHUM OpraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJIb30BaHUWE KaK OOMIUX E€CTECTBCHHO-HAYYHBIX MOHATHHA, TaK W
MOHSTHUIA, IPUHATBHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecrecTBEHHO-HAyYHbBIC TOHSTHS: SBIICHUE, HAY4YHBIA (aKT, TUIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukanms, HaAOIIOJICHHE, U3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJICJIUPOBAHUE.

®du3uka: Marepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, YHEPTETUYECKUI YPOBEHb,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSHHE BELIeCTBA, (PU3NYECKUE BEIUYHMHBI, €IMHULIBI
U3MEPEHMS, CKOPOCTh, SJHEPTHsA, Macca.

Buonorus: xierka, opraHu3M, SKocucTema, Onocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM MU TETEpOTPO(HBIA THUIT NMUTaHUSA, OpOoXeHUE, (POTOCHHTE3, JbIXaHHE, OCNKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMECHTEHI.

Feorpa(bnﬂ: ITIOJIC3HBIC HCKOIIACMBIC, TOIIJIMBO.

TexHomorus: MMUIICBBIC MTPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O IIUTAHUSA, MOIOIIUE CPEACTBA,
MaTCepHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMHUA
Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sjiep. XUMHUecKuil anemMeHT. M3otonel. CTpoeHHe 3JIeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTMYecKHe YPOBHH M TOAYPOBHU. ATOMHBIE
opbutanu. Knaccuduxanus XuMUYeCKUX 3JIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
BJIEKTPOHOB 10 AaTOMHBIM OpOMTAISIM. DJIEKTPOHHBIE KOH(PUTYpallMM AaTOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, AIIEKTPOHHbIE
KOH(UTypaIyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepuognuecknit  3akoH U llepuoamueckas cucrema XMMHUYECKHX — DIJIEMEHTOB
.. Menneneea. CBsizb NMepuoANYECKOro 3akoHa U lleproanyueckoil CUCTEMBl XUMHUYECKUX
AIIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M O0pa3yeMbIX MMM IPOCTHIX M CJIOKHBIX BEIIECTB IO TpymHrnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona .M. Menneneesa.

Xumuyeckasi CBsi3b. BHUIIBI XMMHUYECKON CBSI3U: KOBAJICHTHAsl, MOHHAs, METALUINYECKAs.
MexaHu3MbI o0Opa3oBaHUS KOBQJIEHTHOM CBSI3U: 0OMEHHBI
U JOHOPHO-aKUENTOPHBIA. ODHEepruss W JunHa CBs3Uu. [loJmapHOCTb, HamNpaBIEHHOCTb U
HaCBILIAEMOCTh KOBaJIEHTHOW CBs3M. KpaTHble cBs3u. BomopoaHas cBsA3b. MexMoneKyspHble
B3aUMOJICUCTBUSL.



BaneHTHOCTP W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSi3b AJIEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBieHne o0 KOMIUIEKCHBIX coefuHeHusX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABI. 3HAUCHHWE KOMIUIEKCHBIX coefauHeHuid. llonartue o
KOOPJMHAIIMOHHOM XUMHH.

BemectBa MONEKYISIpHOTO W HEMOJIEKYJIIPHOI'O CTpPOEHUs. THUIbl KPUCTAIIIMYECKUX
pEIETOK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

ITonsiTre 0 qucnepcHbIX cucreMax. Mctunable pacTBopsl. [IpencraBiieHne 0 KOJIOUIHBIX
pactBopax. CrocoObl BBIpaKCHHs KOHLIEHTPALMH PAcTBOPOB: MAaccoBas JOJS BELIeCTBa B
pacTBOpe, MOJISIpHAs ~ KOHLEHTpanusa. HacellleHHble ¥ HEHACBILEHHBIE  PacTBOPHL,
pactBopuMOCTh. Kpuctaimoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEHICCTB. TpUBHAIBHBIC HA3BAHMS
OTJIEJIbHBIX NPEJCTABUTEICH HEOPraHUUECKUX BELIECTB.

Knaccudukanus XuMHYeCKUX peakuii B HEOPraHMYECKON U OpraHnYecKoil XUMUU. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHCHHS W MPEBPALICHUS DHEPTUU MPU XUMUUYECKHX
peakiusx. TemnoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXxuMuyeckue ypaBHEHHUsI.

CKOpOCTh XMMHUYECKOH peakinu, e€ 3aBUCHMOCTD OT pa3IndHbIX (hakTopoB. [ oMOTreHHbIE 1
rereporeHHsle peakuu. Karanus n katanusaTopsl.

O6paTI/IMBIe n HCO6paTI/IMLIe peaKknuu. XHUMHUYECKOE paBHOBECHUC. KoHcranTa XuMH4ecKoro
PaBHOBECHA. q)aKTopI)I, BJIMAIOINIUME HaA ITOJOKCHHUEC XUMHUYCCKOI'O PpaBHOBECHUA: TEMIICpaTypa,
JAaBJICHUC U KOHICHTpAWU BCIICCTB, YUYACTBYIOMIUX B PCAKIIUH. HpI/IHLII/Il'I Jle Illarenne.

OnexTtponuTtnyeckass jucconuanus. CunbHble M cnalble  A5eKTpoiuThl. CTeneHb
nuccormanuu. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, IIejovyHas. BogopoaHsblii
nokasarenb (pH) pactBopa. I'maponus coneii. Peakiiuu nonnoro ooMeHa.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHHBIE pCeaKkunu. Crenens oxuciaeHusa. OKUCIUTEID U
BOCCTaHOBUTEINb. [IpoOllecChl OKHUCICHHMsST W BOCCTAHOBJICHHS. BakHeiIne OKUCIUTETH U
BOCCTaHOBUTENU. METO/T 37IEKTPOHHOTO OajiaHca. DIEeKTPOJIU3 paCTBOPOB U PACILIABOB BEILECTB.

OKCIIEPUMEHTATbHBIC METOJbl HM3YYCHHS BEIISCTB M WX MPEBPAIICHUHN: Pa3IOKEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalW3aToOpa, MOJEIN KPUCTAUIMUECKUX PEIIETOK,
IpPOBEJCHNE peakuui HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl pacTBOPOB C TOMOIIbIO
WHAWKATOPOB, U3yUEHUE BIUSHUS Pa3INUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH pEeakIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi xumus.

[Tonoxenne HemeramuioB B Ilepuoguyeckoil cuctemMe XMMHYECKUX DJIEMEHTOB
J.1. MenneneeBa 1 O0COOGHHOCTH CTpOCHHs UX aToMoB. Du3nyeckue CBOWCTBA HEMETAJLIOB.
AmoTponust HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

Bonopon. INonydenue, ¢pu3nueckne U XUMUYECKUE CBOWCTBA: PEAKIMHU C METallaMd U
HEMeTaJllIaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. [ uapuibl. TOMIMBHbIE 3JI€EMEHTHI.



["anorensl. Haxoxzaenue B mpHupoje, CrOCOObl MOTy4YeHHs, GU3NYECKUE U XUMHYECKHE
cBoiicTBa. ['asioreHoBONOpOAbl. BaxkHeNIMe KHUCIOPOACOAEPKALIUE COCIUHEHUS TaJIOr€HOB.
JlabopatopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHs rajioreHoB. [IpruMeHeHre rajioreHoB 1 ux
COEMHEHUM.

Kucnopon, o30H. JIabopaTopHble M NPOMBIIIJIEHHBIE CIIOCOOBI MOJTY4EHHsI KHUCIOpPOJa.
dusnueckue 1 XuMHUYECKUE CBOMCTBA U IPUMEHEHHUE KHCI0poa U 030Ha. OKCUIbI M IEPOKCHUJIBI.

Cepa. Haxoxxienue B mpupo/jie, CocoObl MoydeHus, pu3nieckre 1 XMMUYECKUe CBOICTBA.
Cepoogopon, cynbduabl. Oxeun cepri(IV), okcun cepri( V). CepHrictas U cepHasi KHCIOTHI U KX
cosit. OcOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHI. [IpuMeHeHune cepol U €€ COeTMHEHU.

A3oT. Haxoxnenue B mpupo/ie, criocoObl oTydeHus, (PU3NIeCKHe 1 XUMHYECKIE CBOMCTBA.
Ammuak, HUTpUAbL. OKcHIbl a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX coiu. OcoOeHHOCTH
CBOMCTB a30THOI KUCIIOTHI. [IpuMeHenue a3ora u ero coeIMHEHUN. A30THbBIE YOOPEHHUS.

®ochop. Haxoxnenue B mpupoje, crmocoObl ToMydeHUs, (U3HUECKUEe W XUMUYCCKUE
coiictBa. @ochunst u pochun. Oxcuast pochopa, pochopnas kucnora u e€ conu. [Ipumenenue
docthopa u ero coenunenuit. PochopHbie yA0OpEHHUS.

Yriepon, HaxoXIeHHWE B Mpupoze. AIUIOTponHbie Moaudukanuu. Dundeckue u
XMMHYECKHE CBOICTBA TPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Okcua yraepona(ll), okcun
yraepona(IV), yronpnas kuciora u e€ coiu. AKTUBUPOBAaHHBIN yroiib, afcopouus. DyiepeHsl,
rpaden, yruepoaHsie HAaHOTpYOKu. [IprMeHeHre MPOCThIX BEIIeCTB, 00Pa30BaHHBIX YIIIEPOIOM,
Y €r0 COCTMHEHUM.

Kpemuuii. Haxoxaenue B mpupojie, cocoObl MOMy4eHus, (Gu3nYecKkrue M XUMUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKIO0, €ro MOoIy4eHHE, BUIBI CTEKIIA.

[Tonoxenue metamioB B [lepuoandeckoil cucreMe XUMHUYECKUX 3J1eMEHTOB. OCOOEHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/ioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTanioB B ObITY U TexHHKe. CIIIaBbl METAJIIOB.

DIEKTPOXUMHUUECKUH psil HanpsKeHUH MeTaioB. O01ue crnocoObl MoIyuYeH!s] METAIJIOB:
TUAPOMETAJUTYPIHsl, IMPOMETAILUTYPIHUs, IIEKTPpOMETAILTYprus. [IoHsATHE O KOPPO3UN METAJUIOB.
Crioco6b!I 3a1UThl OT KOPPO3UH.

OO6mass xapakrepucTuka MeTtayiioB IA-rpynnsl [lepuognueckoit cUCTEMBl XMMHUYECKHUX
sneMeHToB. Hatpuii u kanuii: noiydeHnue, GuU3nUecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapaxrtepuctuka meramuioB [IA-rpynmsr [leproguueckoit cucTeMbl XMMHUYECKHUX
3JIEMEHTOB. Maruuii ¥ KajablMi: OJdy4YeHue, pu3nyeckre u XMMUYeCKrUe CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U X coenHeHul. JKECTKOCTh BOJIbI U CITOCOOBI €€ YCTpaHEHHS.

AmoMuHUHR: monydeHue, (pu3Mdeckre W XUMHUYECKHE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIIECTBA M €ro coeAnHeHU. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA AITIOMUHUA,
I I/I,Z[pOKCOKOMHJICKCLI AJITFOMHUHUA.

OOmast xapakTepucTuka MeTauioB nobounsix mnoarpynn (b-rpymm) Ilepuomuueckoii
CHCTEMBbl XMMUYECKHX 3JIEMEHTOB.



®u3MYeCKue U XMMHYECKHE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUAbI U TUIPOKCHIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TomyuyeHue u mpuMEHEHUE XpoMa.

du3nyeckue M XHUMHUYECKHE CBOICTBA MapraHila M €ro coeIuHeHud. Baxheiue
coenunenus: mapranna(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar xanus,
€r0 OKHCIIUTENILHBIE CBOIICTBA.

duznyueckre 1 XMMUYECKHE CBOWCTBA JKeJle3a U ero coenuHeHnid. OKCUIbI, THAPOKCHIIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenue u npuMeHeHHE Keje3a U ero CIJIaBoB.

®u3nyecKnue 1 XMMUYECKHE CBOMCTBA MeIH U €€ coenruHeHuil. [lonydenre u npuMeHeHue
MEIU U €€ COeIUHEHUN.

[{uak: momydeHue, (GU3MUECKUE K XUMHUSCKHAE CBOMCTBA. AM(OTEpHBIEC CBOWCTBA OKCHJIA U
TUAPOKCHUIA LIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[pMeHeHne nuHKa 1 ero COeJMHEHUN.

DKCIepUMEHTAIbHBIC METO/Ibl M3YUEHHUs BEIIECTB U UX MPEBPAlllEHUN: n3ydeHue o0pas3ion
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, U3yUeHHE KOJUICKIIUU
«MeTayuibl ¥ CIUIaBbl», B3aMMOJICHCTBHE MICIOYHBIX M IIEIIOYHO3EMEIBHBIX METAUIOB C BOJOU
(BO3MO’KHO MCIIOJIB30BAHNE BHICOMATEPUAIIOB), B3AaMMO/ICHCTBHE IIMHKA M XKeJle3a C PaCTBOpaMH
KHCJIOT | IIENIOYei, KaueCTBEHHBIC PEaKIIMM HA HEOPraHMYECKUE aHWOHBI, KATHOH BOJOPOJA U
KaTHOHBI METAJIOB, B3aUMOJICHCTBHE THIPOKCHIOB ATFOMUHUS U ITUHKA C PACTBOPAMH KUCIIOT U
HienoueH, pereHne dKCIepuMeHTaNbHbBIX 3a1a4 1o TemaM «[ amorensn», «Cepa u e€ coeIMHEHUS,
«A30T u pochop u ux coeguHeHUs», «MeTaIbl TIABHBIX MOATPYNI», «MeTallTbl MOOOYHBIX
MOATPYII.

XuUMHUA U KU3Hb.

Ponp xumuu B 00ecieYeHUHN YCTOMYMBOTO Pa3BUTHs YeloBedecTBa. [oHSATHE O HAyUHBIX
METO/aX MO3HAHUS U METOAOJIOTUM HAYYHOTO HCclieoBaHus. HayuHble TPUHIUIIBI OpraHu3aluu
XUMHUYECKOTO TPOU3BOACTBA. [IpoMBINIIIEHHBIE CITOCOOBI MOMYUYEHUs BaXXHEHIITUX BEIIECTB (HA
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI, MeTaHona). [IpomblluieHHbIE CIOCOOBI
MOJIYYEHUSI METAIOB M CIUIaBOB. XHMHUYECKOE 3arps3HEHUE OKpPYXalolled Cpeabl U €ro
nocneAcTBus. Poib XuMuu B 00ecrieueHuu YHEPreTUYECKON 0€30acHOCTH.

Xumus u 3J0POBLE YCIIOBCKA. .HCKapCTBeHHLIC CpeacTBa. HpaBI/ma HUCIIOJIB30BaHUA
JICKApPCTBCHHLIX NIpCIIapaToB. Pons xuMuu B Pa3sBUTHU MCAUIIUHEI.

XUMHS OUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBEIE T00aBKU. POJIb XUMHHU B 00eCIIeYeHNH
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHbie cpenactBa. beiroBas xumus. IlpaBuna Oe3omacHoOro
UCIIOJIb30BaHUS MpEnapaToB ObBITOBOM XMMHUU B MIOBCETHEBHON JKHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepPHAIbI (IIEMEHT, OETOH).
XuMHS B CENHCKOM X03siiicTBe. OpraHndecKue 1 MUHEpAIbHBIC YI00PEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, Kpacku, CTEKJI0, KepaMuka. MaTepuarsl 11
ANeKTpoHUKU. HaHoTeXHOMOTH Y.



PacuérHple 3a1a4n.

Pacuérbl: Macchl BemecTBa Wik 00bEMa ra30B M0 H3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
wim 00BEMY OJIHOTO M3 YYaCTBYIONIMX B PEAKIMU BEIIECTB, MacChl (00BEMa, KOIMYECTBA
BEIIECTBa) MPOJIYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB HMMEeT IpHUMecH, Macchl (00bEMa,
KOJIM4YeCTBa BEIIIECTBA) MPOJYyKTa peakiuuu,
€CJIM OJHO U3 BEIIECTB JJaHO B BUJIE PacTBOPa C OMpPENeIEHHON MacCOBOM J0JI€il paCTBOPEHHOTO
BEII[ECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIIGHTPAllMU BEIIECTBAa B PAaCTBOPE, JOJIM BHIXOJA
MPOJYKTa PEakuu OT TEOPETHUECKHU BOZMOKHOTO.

MeXnpeIMETHRIC CBA3H.

Peanu3zanus MeXnpeIMETHBIX CBsI3€H IIPU U3YYEHUH OOLIEeH U HeOpraHM4ecKor XumMuu B 11
KJIacce OCYIECTBIISIETCS Yepe3 UCIOIb30BAHNE KAaK OOIUX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak
Y IIOHATUH, IIPUHATBIX B OTAEIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOTI'O I[IUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: SBJICHUE, HAyYHBIM (hakT, THUIIOTE3a, TEOPHS,
3aKOH, aHajgu3, CHHTE3, KiacCU(UKaAIUs, TMEPUOJUIHOCTh, HAONIOJCHUE, W3MEPCHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICTIMPOBAHHUE.

®usuka: marepusi, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, IIPOTOH, HEWTPOH, HOH,
U30TOIBbl, PAAMOAaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUIl YpOBEHb, BEILIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, UIealbHbIN I'a3, (pU3NUecKre BETUUYHUHBI, EAUHUIIBI U3MEPEHNUS,
CKOpOCTb, DHEPI'Us, Macca.

buonorust: knerka, opraHusM, J3KocucTteMa, Ouochepa, MeraboIuU3M, MaKpo- U
MHUKPORJIEMEHTBI, OENKH, JXUPbI, YIJIE€BOAbI, HYKJIEHHOBBIE KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BE€UICCTB U ITOTOK SHCPIrUr B 9KOCUCTEMAX.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

Texmosorus: XuMHUYecKas MNPOMBINIJICHHOCTE, METAJINIYPIrHsia, CTPOUTCIBHBIC MaTCpHAJIbI,
CEIbCKOXO031ICTBEHHOE NNpOU3BOACTBO, MUIICBAsA IIPOMBINIJICHHOCTD, (l)apMaI_[eBTI/I‘leCKaH
MMPOMBIIIJICHHOCTD, IMPOU3BOJCTBO KOCMECTHUYCCKUX nmpemnaparos, IMPOHU3BOJCTBO
KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIIIICHHOCTh, HAHOTCXHOJIOTUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA [MPOTPAMMBI 110 XMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBHM C CHCTEMHO-IEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeIMeTa « XMMUS» Ha YPOBHE CpeIHEro o011ero o0pa3oBaHus BbIIEICHbBI
CIIEAYIOUIME  COCTAaBIIAIOIIME: OCO3HAHHWE OOYYaIOUIMMHUCA  POCCHHCKOM  Ipa)kIaHCKOU
WUJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAaMOCTOSITENIBHOCTH W CaMOOIPEACIICHHIO;
HaJM4he MOTHBAIlMM K  OOYYEHHWIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBAThCSl NPUHATHIMH B OOLIECTBE MpPaBUJIAMU U HOpPMaMH TOBEACHUS; HAIU4HE
IIPaBOCO3HAHUS, YKOJIOTUYECKON KyJIbTYphl; CHOCOOHOCTh CTaBUTh LIEJIHU U CTPOUTH KU3HEHHBIE
IIJIaHbI.



JIMuHOCTHBIE pE3yJbTaThl OCBOEHHS IpeaMeTa «XHUMUS» OTPakarT c(HOPMUPOBAHHOCTD
OTIbITA TTO3HABATEIBHON U MPAKTHUECKON JEATEIILHOCTH 00YYaIOIIMXCs B MPOLIECCE pealn3aluu
00pa30BaTENIbHON JEATEIbHOCTH.

JIMuHOCTHBIE pe3yJbTaThl OCBOCHHS IpeaMeTa «XHMHUS» OTpPakarT c(HOPMUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKON JEATEIILHOCTH 00YYaIOIIMXCs B MPOLIECCE pealn3aluiu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHCJIE B YaCTU!

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

0CO3HAHMS 00YYAIOIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB M 00sS3aHHOCTEH, yBaOKEHHS K
3aKOHY W IIPaBOIOPSIKY;

MPEACTABJIICHUS O COLMAJIBHBIX HOpPMax M IpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp'—IGCKOﬁ ACATCIBHOCTH NP CO3JaHHUU y‘~I€6HI>IX ITPOCKTOB,
PECLIICHUN y‘le6HbIX W ITIO3HABATCJIbHBIX 3aaa4, BBIIIOJIHCHHUHU XUMHUYCCKHUX 3KCIICPUMCHTOB;

CIIOCOOHOCTH MMOHMMATh M MPUHUMATh MOTUBbI, HAMEPEHUS, JJOTUKY U apryMEHThI IpYTUX
IPY aHaJIN3€ pa3IMYHbIX BUJOB yUEOHOH NesATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAy4YHOMY HACIEIUIO OTEUYECTBEHHOU
XHMHH,

YBa)XCHUA K HPOHECCY TBOPYECTBA B obmacTu TCOpPHUU H MPAKTUYCCKOI'O MPHUIIOKCHUA
XUMHHU, OCO3HAaHWA TOIO, YTO JAaHHBIC HAYKW €CThb pPE3YIbTAT JJIIHUTCIbHBIX Hﬂ6J’IIO}1€HPII>i,

KPOMMOTJIMUBLIX 9KCIICPUMCHTAJIbLHBIX ITOUCKOB, IIOCTOAHHOI'O TPy da y‘-IéHBIX U IIPAKTUKOB;

UHTEpeca M II03HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUHM U IOCIEAYIOUIEM aHaJIU3e
MH(pOpPMaLIMU O MEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUS:
HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,;

CIIOCOOHOCTHU OLCHUBATH CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMMU SABJIICHUAMUA, U IPUHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIBHO-HPABCTBEHHBIC HOPMbI U IICHHOCTH,

TOTOBHOCTH OIICHUBAaTh CBOE MOBCACHUEC W TIIOCTYIIKHM CBOUX TOBapHHIefI C HOSI/IHI/II\/'I
HPAaBCTBCHHLIX U ITPABOBLIX HOPM U C y‘{éTOM OCO3HaHUA HOCJ'IC,Z[CTBPIIZ MMOCTYIIKOB;

4) dopMupoBaHus KyJIbTYpPbl 310POBbS:

MOHMMAaHUS IIEHHOCTeM 370poBOro M Oe3omacHoro obpasza >KW3HHM, HEOOXOIMMOCTH
OTBCTCTBCHHOI'O OTHOIICHUA K COGCTBCHHOMY (1)I/I3I/I‘ICCKOMy U ICUXUYCCKOMY 300POBBIO;

coOnrofeHusl mpaBui 0e30MacHOro0 OOpalieHHs] ¢ BEUIECTBAaMH B OBITY, MOBCEIHEBHOU
KH3HH, B TPYIOBOH JIEATEITLHOCTH;



IMNOHUMaHHs LECHHOCTHU IIpaBUJl HWHAUBHUAYAJIBHOTO MW KOJIJICKTUBHOI'O 0e301acHoro
MOBCACHHA B CUTyallUAX, YTPOKAIOINX 310POBbIO U JKU3HU JIIOI[GfI;

OCO3HAHMS TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS AIKOTOJIA,
HapKOTHKOB, KypeHHUs1);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B yqe6HO-I/ICCHeI[0BaTeHBCKOﬁ JACATCIIBHOCTH,
O6H.I€CTB€HHO HOHCSHOP'I, TBOp‘IeCKOﬁ " IPYyrux BUJAaX ACATCIbHOCTHU,

YCTAaHOBKM HAa aKTHBHOE Y4YacTUE B PEIICHUU MPAKTUYECKUX 3a7ad COIHAIbHOMN
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJbl);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MpOoQecchuil pa3lIuvHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBaXEHUS K TPYAY, JHOIAM TPyJa U pe3yJIbTaTaM TPYI0BOM ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIUBUIYATHHOU TPASKTOPUU 00pa3oBaHus, Oy myIien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) IK0JIOrMYEeCKOr0 BOCTIUTAHUA:

HKOJIOTMYECKH 11eJIecO00pa3HOr0 OTHONICHUS K MPHUPOJAE KaK MCTOYHUKY CYIIECTBOBAHHS
’KH3HH Ha 3eMIIE;

IMMOHUMAaHUS TJI00aILHOTO XapakTepa 3KOJIOTrNYCCKUX np06neM, BIMAHHUA 3KOHOMMYCCKHX
mponeccoB Ha COCTOAHUC HpHpO,Z[HOfI u COHH&HBHOﬁ CpCabl;

OCO3HAaHUA HeO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMHM JJIS peuicHus BOIIPOCOB
ParOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTUBHOTO HEIPUATHA NCUCTBUM, MPHUHOCAIIUX BPEI OKPYKAIOIIEH NPUPOIHOU Cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeIIpPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIu4¥sl PA3BUTOrO DKOJIOTMYECKOIO MBIIIIEHUS, JKOJOTUYECKOU KYJIBTYpPBI, OIBITA
JIEATEIHOCTH  JKOJOTMYECKOM HANpaBIIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MO03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPAKTHUKE, CTIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOSATH UACOIOTHH XeMopoOu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAayKu H
00IIECTBEHHON IPAKTHUKHY;

NOHMMAaHUA cHenuUKd XUMHUU KaK HayKd, OCO3HaHus €€ poiu B (HOpPMHUPOBAHHUH
PaLMOHATIBHOTO HAyYHOTO MBIIUICHHUS, CO3/AaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKPY KAIOLIEM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeNOBEKa, B MO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEH M
peLeHn: MpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;



yOexIEHHOCTH B 0COOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBHWIM3AalLMU: B €€
TYMaHUCTUYECKOW HAIIPABIIEHHOCTH W Ba)KHOM POJIM B CO3/1aHUU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, B PELIEHUH IN100aIbHBIX IPOOIEM yCTOMUMBOrO pa3BUTHS YEJIOBEUECTBA — CHIPEBO,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHHU MEIHUIIMHBL,
00eCreyeHn! YCIOBUH YCIIEIIHOrO TPy Aa U 3KOJIOIMYECKH KOMGOPTHOHN KHU3HHU KaXJI0ro 4jeHa
00I11eCTBa;

€CTECTBEHHO-HAy4YHONM TI'PAMOTHOCTU: IIOHMMAHMS CYIIHOCTH METOAOB IIO3HAHWs,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYaeMble 3HAHUS IS
aHanmM3a U OOBSACHEHMS SIBICHHH OKPYXKAIOIIErO0 MHpPAa M MPOHCXOISAIIMX B HEM HM3MEHEHHH,
YMEHUs AenaTh 000CHOBAaHHbIE 3aK/IIOUEHHS HA OCHOBE HAayUHbIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO MCIIOJIb30BaTh XUMHYCCKUC 3HAHUS AJId pCHICHUA HpO6JICM
B PCAJIbHBIX JKU3HCHHBIX CUTYaIlIUAX;

HHTEpECCAa K ITO3HAHUIO, HCCIIeI0OBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEphIBHOMY OOpa30oBaHHI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUM MO XHUMHH B COOTBETCTBHUM C JKU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TPy/ia B Pa3INUHBIX chepax MpodhecCuOHAIBHON e TETbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yJabTaThl OCBOEHUS MPOrpaMMbI 10 XMMHUHU Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HauMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIMXCA MEXKIUCLUILINHAPHbBIE
(MexmnpenMeTHbIE) OOLIeHayYHbIe TOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAyYHOH KapTHHBI MHpa
U crenuuKy METOJI0B O3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHbBIX HayKax (MaTepus, BEIIeCTBO,
SHEPrus, SIBIEHUE, MpOLecc, CUcTeMa, HayyHbIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHue, HAOIIOAEHUE, U3MEPEHHE, SIKCIIEPUMEHT U JIpYTHE);

yHHMBEpCaJbHblE  y4eOHble  JeicTBUA (mo3HaBaTeNIbHbIE,  KOMMYHHKATHBHBIE,
perynaTuBHbIe), oOecneunBatoniyie  GOpMUpPOBaHHE  (QYHKIMOHAIBHOM  TIPaMOTHOCTH U
COLMAIBHOM KOMIETEHIIMH 00yUaroIInuxcs;

CHOCOOHOCTh  OOyYaroIMXcs  MCIOJB30BaThb  OCBOGHHBIE  MEXKJIUCIHILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHBbIE JEWCTBUS B II03HABATEIbHOW U

COIIMAIBLHOM IIPaKTUKCE.

MeTanpenMeTﬂme PE3YJIbTAThl OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘iGGHbIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYIATUBHBIMHA ﬂGﬁCTBI/IfIMH.

ITo3HaBaTeJIbHBIE YHuBEpPCaJdbHBIC y‘leﬁﬂble JeHCTBUA

1) 6a30Bble JIOTHYECKHUE [IeiiCTBHS:



CaMOCTOSITENIbHO (OPMYJIUPOBAaTh U aKTyaJU3UpoOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpCAC/IAATL LCIIU ACATCIBHOCTU, 3aAdaBas IHapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTHU C IIOCTABJICHHBIMU LCIISAMU;

HCIIOJIB30BaTh IIpHM OCBOCHHUU 3HAHUH HpI/IéMBI JIOTHYCCKOI'O MBbIIJIICHUS. BBIACIATH
XAapaKTCPHBIC IIPHU3HAKU MOHATUH U YCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJIbB30BaATh
COOTBETCTBYIOIIMEC ITOHATHA OJIA 00BICHEHUS OTACIBHBIX (baKTOB u ﬂBHeHHﬁ;

BBI6I/IpaTb OCHOBAHHA U KPUTCPUHN IJIA KJIaCCI/I(I)I/IKaI_II/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;
YCTaHaBJIMBATb NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMbIMU SABJICHUSAMMU,

CTPOUTD JIOTUYECKUE PACCYKACHUS (MHIyKTUBHBIC, IETyKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B pacCMaTPUBAEMBIX SBICHUSX, (POPMYJIMPOBATH BHIBOJBI U
3aKJIIOYCHUS;

IPUMEHSTh B Ipollecce MO3HAHMS UCIOJIb3yeMble B XMMHUHU CHMBOJHYECKHE (3HAKOBBIC)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMH4Yeckass (opMmyna, YypaBHEHHE XHMHUECKONH peakluu — TMpU pEIIeHUd Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbBIE MO/IETIbHBIE PECTABICHUS JIJIS
BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB U3yYaeMbIX BELIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe HCCIeA0BATENbCKUE eiiCTBHS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB M XUMUYECKUX PEaKIIUil;

dbopMmynupoBaTh 1ETM W 3aJa4d  HUCCJIEIOBAaHMs, WCIOJb30BaTh IIOCTAaBIEHHBIE U
CaMOCTOSITENNHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JU1s1 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

BJIQ/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEICHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOII0AATh 32 XOAO0M IpOIlecca, CaMOCTOSTENbHO
IPOrHO3MPOBATh €ro pe3yJbTaT, (OpMyJIUpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

NpUOOpETaTh OMBIT YYEHWYECKOW HCCIIEOBATeNbCKOM M IMPOEKTHOM NeATEIbHOCTH,
IPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB ITO3HAHMS.

3) padorta ¢ nngopmanmeii:

OPUEHTHUPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX WHGPoOpManMu (HAyYHO-OMYJIApHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tocodus, pecypcel MHTepHeTa),
aHaATM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUOB U (HOPM MPEICTaBICHUS, KPUTUYECKH OLIEHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMyIMpoBaTh 3ampoChl U TMPUMEHATH pPA3IUYHBIE METONIBI TPU TOUCKE U OTOOpE
nHpopmaIu, He0OXO0AMMOM TSl BRIMIOTHEHUS YIeOHBIX 3a7a9 ONPEIeIEHHOTO TUTIA;



pUOOpETaTh OMBIT UCMOJIb30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMANBHYIO (DOpMy MpeacTaBiIeHUs WHGOPMAIUU (CXEMBI,
rpaduKu, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCITIOJIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CPEJICTBA TPU paboOTe C XUMHUYECKOU
uH(poOpMaIlMel: TPUMEHSATh MEXIpeAMETHbIC ((U3NYECKHEe W MaTeMaTHYeCKHe) 3HAKU U
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.
KOMMyHHRaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMON TEMBbI B XOJC TUAIOTA U/UITU JTUCKYCCHUH,
BBICKA3bIBaTh UJieH, (POPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTENIBHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C IMPE3EHTAUMEH Ppe3yJbTaTOB IO3HABATEIbHOU JAESITENBHOCTH, IMOIYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IMPU  BBITOJHEHUH XHUMHYECKOIO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4yeOHOro mpoekTa, M (OpMYJIUPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCJIEIOBAHMM IMyTEM COTTIACOBAHUS MO3ULIMHI B X0O€ 00CyX/IeHUsI U OOMEHa MHEHUSIMH.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC eHCTBUSA:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYIIECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
onpenenss €€ eI U 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU Y4YEOHBIX M MCCIIEJOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYHICCTBIATE CAMOKOHTPOJIb ACATCIBHOCTU Ha OCHOBC CaMOaHaJIM3a U CaMOOILICHKH.

HHPEIMETHBIE PE3YJIbTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOTpamMMbl 10 XMMHUU Ha yriyOJE€HHOM YpOBHE Ha
YPOBHE CpeIHEero oOILero o0pa3oBaHMs BKIIOYAIOT crienupuYecKkue A y4eOHOro mpeamera
«X¥UMHS» HaydHbIE 3HAHUSA, YMEHHUS U CIOCOOBI JIEHCTBUM IO OCBOEHUIO, WHTEPIpETaluu U
npeoOpa3oBaHUIO 3HAHUM, BUABI IESTEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO
3HaHUW B Pa3IMYHBIX yYEOHBIX CUTYyallUAX, a TaKK€ B pPEaJbHBIX MXU3HEHHBIX CUTYyalUsX,
CBS3aHHBIX C XMMHEN. B mporpamme 1o XUMHUK IPEAMETHBIE PE3YJIbTaThl IPEACTABIIEHBI 110 FOJaM
W3YUYECHUS.

10 KJIACC
HpCI[MCTHBIC PE3yJbTaThl OCBOCHUA KypCa «OpF AHUYCCKad XUMUS» OTPaKaAr0T:

c(hOpMUPOBAHHOCTD MPEJCTABICHUIN: O MECTE U 3HAYEHUN OPTaHUICCKON XUMHH B CUCTEME
€CTECTBEHHBIX HAayK U €€ poJii B 00ECTICYeHUHN YCTOMUMBOTO PA3BUTHS YEJIOBEUECTBA B PEIICHUU
po0JIeM SKOJOTUYECKON, SHEPTETUUECKON M THINEBOW 0€30MacHOCTH, B Pa3BUTUH MEIMIINHBI,
CO3IaHMM HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHHMKOB JHEPTHH, B OOCCIICUCHUU PANMOHAIBHOTO



MPUPOIONIOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 3I0POBBIO U IPHPOTHON CPEAE;

BIIQJICHUE CHCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO M JIEKTPOHHAsi 000JI0UKa aToMa, S-, p-, d-aTOMHBbIE
opbuTanu, OCHOBHOE U BO30YXKIEHHOE COCTOSHHS aToma, HOpHIM3aIus aTOMHBIX OpOHUTaJei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUS, XMMHYECKas
CB$13b, MOJIb, MOJISIPHASI MAcca, MOJIAPHBIN 00BEM, YTTIEPOAHBIN CKeNeT, PYyHKINOHATbHAS TPyIIIa,
panukan, CTPYyKTypHble (GopMyibl (pa3BEPHYTbIE, COKpALIEHHbIE, CKEJIETHBIE), H30MEpHs
CTPYKTypHas U IPOCTPAHCTBEHHAs (F€OMETPUYECKAsi, ONITUYECKAs), U30MEPBL, TOMOJIOTMUECKUN
psifi, TOMOJIOTH, YIJIEBOAOPOIBI, KUCIOPOA- M a30TCOACpIKAIUUE OPraHU4EeCKHE COCHUHCHMS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS; TEOPUH, 3aKOHbI
(nepuoanyeckuii 3axkoH JI. WM. MenpaeneeBa, Teopusi CTPOCHHUS OpPraHMYECKHX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHHSI MacChl BELLIECTB, 3aKOH COXPaHEHMsI U IPEBPAILEHUs SHEPTUU
OpY  XUMHUYECKUX  PEaKLHUsAX), 3aKOHOMEPHOCTH,  CHUMBOJMYECKMH  S3bIK  XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE MOHUMAaHMS NPUYMHHOCTH U CUCTEMHOCTU
XUMHYECKMX  SIBJICHHMH;  TPEACTABIECHUS O  MEXAaHM3Max  XUMHUYECKMX  PEaKLHi,
TEPMOJUHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aUMHOM BIIUSHUU
aTOMOB U I'PYMII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA U ME30MEPHBINA 3G HEKThI, OPUEHTAHTHI | 1
Il poma); ¢akTomorMuecKue CBEACHUS O CBOICTBaX, COCTaBe, IOJYYEHHH U OE301MacHOM
UCIOJIb30BaHUM Ba)KHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M HPAKTUYECKOH AEATEIbHOCTH
YeNoBeKa, OOINX HAYYHBIX TPUHIUIIAX XUMHYECKOTO IIPOU3BOJICTBA (HAa PUMEpE IPOU3BO/ICTBA
MeTaHoJIa, epepaboTKH HEPTH);

Cq)OpMHpOBaHHOCTB YMCHHﬁI BBISBJIIATH XapPaKTCPHBIC IMPpU3HAKN HOHHTHﬁ,
YCTaHaBJIMBATh UX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBCTCTBYIOINHEC IIOHATHUA IIPU OIMMCAHUU
COCTaBa, CTPOCHUA U CBOICTB OpTraHU4YCCKUX COCHHHCHHﬁ;

c(OpMUPOBAHHOCTh YMEHUI:

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsI COCTABICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIECTB;

COCTAaBJIATh YPABHCHUA XUMHUYCCKUX peaKuHﬁ H PpACKPBIBATh UX CYITHOCTBH: OKUCIIUTCIIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaxunﬁ MOCPECACTBOM COCTABJICHHA 3JICKTPOHHOTO OajaHca dTHX peaKquI,
pCaKLII/Iﬁ HOHHOr0 OOMeHa HYTéM COCTaBJICHUS HUX ITOJIHBIX U COKpaH_[éHHBIX HMOHHBIX ypaBHCHHﬁ;

HU3TO0TaBJIMBATb MOACIIM  MOJICKYJI OPraHUYCCKHUX BCHICCTB JIA HIUIIOCTpAllU  HUX
XUMHYCCKOI'0 U NPOCTPAaHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHMI: yCTaHABIMBAThH MPUHAICKHOCTh N3YUYEHHBIX OPraHUUECKUX
BEIIECTB M0 UX COCTaBY U CTPOEHUIO K OIpeeIEHHOMY KIIacCy/TpyIie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs no cucremarndyeckoil Homenkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS
JUTSL OT/IETIbHBIX MPEACTaBUTENEH OpraHnYecKuX BelecTB (ITHIIEH, alleTUJIeH, TOYOJ, INIULEPHH,
ATUJICHIJIMKOIb, (PEHO, (hOpMalIbIETH I, alleTalbIeT U], alleTOH, MypaBbUHAas KHUCIIOTa, YKCyCHas
KHCJIOTa, CTEApUHOBAs, OJIEMHOBAas, MAJbMUTHHOBAs KHUCJIOTHI, TJIMLMH, allaHWH, MallbTo3a,
bpyKTO3a, aHUIINH, AUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHS ONPEAEATh BHJI XHUMHUYECKOM CBA3M B OPraHUYECKUX
COEIMHEHUSX (KOBAJICHTHASI U MIOHHAA CBSI3b, G- U T-CBSI3b, BOJOPOHAS CBA3b);



c(OpPMUPOBAHHOCTh YMEHHUS IPUMEHATh IOJIOKEHHUSI TEOPHUH CTPOCHHUS OpPraHMYECKUX
BemecTB A. M. byTiiepoBa /it 00BsICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHHS;

c(OpMUPOBAHHOCTh ~YMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3MYEeCKHue U
XMMHUUYECKHE CBOMCTBA TUIIMYHBIX IPEICTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
AJKaHOB, LMKIJIOAJKAHOB, AaJKEHOB, aJKA/JWEHOB, aJKHUHOB, APOMATUYECKUX YTJIEBOIOPOJIOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOA0B (MOHO-, IU- U MOJIHCAXaPUIOB),
WUIIOCTPUPOBAaTh TI'EHETUYECKYI0 CBSI3b MEXKAY HHMMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEAKIIHH ¢ UCIIOJIBb30BAHUEM CTPYKTYPHBIX GOPMYII;

c(OpPMUPOBAHHOCTh YMEHUS MOJATBEPXKJIAaTh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCIMHEHMM OT KPaTHOCTH M THIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3U), B3aMHOTO BIUSHUS aTOMOB M TPYIII aTOMOB B MOJICKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh HCTOYHHUKH YTJIEBOJOPOIHOTO  CHIPHS
(HedTh, TPUPOIHBIN ra3, yrojib), CIOCOOBI €ro MepepaboTKH M TNPAKTUYECKOEe NPUMEHEHHE
IPOJIYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTD BJIAJICHUSI CHUCTEMOW 3HAHMM O €CTECTBEHHO-HAYyYHBIX METOaX
MO3HAHUS — HAONIOJIEHWH, W3MEPEHUH, MOJCIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

chOpMUPOBAHHOCTh ~ YMEHHUS  TNPUMEHSITh OCHOBHBIC  ONEpPAIMH  MBICIUTEIHHOMN
NESTENIbHOCTH — aHaJU3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMATH3aIUIO, BBISIBICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJISI U3YUEHHS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHIL;

c(OpPMHPOBAHHOCTh YMEHHUH: BBIABIATH B3aUMOCBSA3b XUMHUUECKUX 3HAHUHN C TIOHATHAMH U
NPEJCTAaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JJisi 0o0jJee OCO3HAHHOIO
MOHMMAHHS CYHUIHOCTHM MaTepHAIBbHOIO €AWHCTBA MHPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUA IO
OpraHMYECcKON XUMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUM, HMEIOLINX €CTECTBEHHO-

Hay4HYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHI: IPOBOJUTh pPAcYEThl MO XUMHUYECKUM (QopMylIaM H
YpaBHEHUSM XHMHUYECKUX PEaKIHMH C MCIONb30BaHMEM (DU3MUECKHX BEIWYHMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOMIUX BELIECTBA C KOJHMYECTBEHHOH CTOPOHBI:
pacuéThl O HAXOXKJIEHUIO XUMUYECKON (HOpMyIbl BEIIEeCTBA 1O M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CrOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AaHAM3UPOBATh U OIICHUBATH C TIO3MIIHMA
AKOJIOTHYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOM M TMPOM3BOJCTBEHHOU JCATEIHHOCTH
YEJIOBEeKa, CBSI3aHHOW C TIEpepabOTKON BEIIEeCTB, HCIOJb30BaTh MOMYYECHHBIC 3HAHHUS IS
MPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUEHH;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOATENbHO IUIAHUPOBATh U NMPOBOAUTH XMMUYECKHUN
OKCTIEPUMEHT (TIOJTyYeHUE U NU3YYCHUE CBOMCTB OPraHWMYECKHX BEIIECTB, KAUECTBEHHBIC PEAKIINU
YII€BOAOPOAOB PA3IMUHBIX KJIACCOB M KHCIOPOCOACPIKAILIMX OPraHMYECKUX BEIIECTB, PEIICHHUE
9KCIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHNIO OPTaHNYECKHX BEIECTB) C COOIIOICHUEM TTPaBHII
Oe3omacHOro oOpaleHus ¢ BEleCTBAMU U JTaOOpaTOPHBIM 000pya0BaHUEM, (OPMYIHPOBATH
Ieb HWCCIENOBaHMs, TMPEACTABIATh B PA3IMYHOM (GopMe pe3yibTaThl AKCIIEPUMEHTA,
aHaAJM3UPOBATH U OLCHUBATH MX JOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTDh YMEHUIA:

coOuroiaTh MpaBUJa SKOJIOTMYECKH L€J1eCO00pa3sHOro MOBEACHUS B OBITY M TPYAOBOM
JESATEIBHOCTH B IIEJIAIX COXPAHEHHUS] CBOErO 370pOBbs, OKPYXarolled HpUpOIHON cpenbl U
JOCTHO)KEHUS €€ yCTOWYMBOIO Pa3BUTHUSA;

OCO3HaBaTh ONACHOCTb TOKCHMYECKOTO JACHCTBUSA HA YKUBBIE OpPraHU3Mbl ONPEIEIEHHBIX
OPraHUYeCKHUX BELIECTB, MOHUMAas cMbIca nokazaress [1/1K;

AHAJIN3UPOBATH HeHeCOO6paBHOCTB IIPUMEHCHUA OpTraHU4Y€CKUX BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6LITy C TOYKH 3pCHHUA COOTHOLICHUS PUCK-I10JIb34a,

c(hOpMUPOBAHHOCTh YMEHHI: OCYIECTBISATh II€JICHANPABICHHBIN TMOUCK XUMHYECKOU
uH(pOpMallMM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JHUTepaTypa, CpelacTBa
MaccoBoil umHpopMmaruu, WHTEpHET W Jpyrue), KPUTHUCCKH aHATU3UPOBATH XUMHYECKYIO
uH(popMalrio, epepadbaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUM C IOCTABJICHHON yueOHOMN
3a/1auen.

11 KJIACC
Hpe,I[MeTHBIe PE3yJbTaThl OCBOCHUA KypCa <<O6I_Ha${ H HCOPraHU4YCCKasd XUMUS» OTPaAXKarOT:

c(OpMUPOBAHHOCTH MPEACTABICHHI: 0 MAaTEpUaILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUU XUMHUU B CUCTEME ECTECTBEHHBIX HAYK
u e€ poiau B 00eCleYeHUH YCTOMYMBOIO PA3BUTHUS, B PEIIEHUH MPOOJEM 3KOJOTHYECKOMH,
HHEPreTUUECKO U TNHIIEBON O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECINEYEHUH  palMOHAIBLHOIO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpEIe;

BIIQJICHUE CHUCTEMOW XHMMHUYECKHMX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIOJIArarolue
MOHSTUS — XUMHYECKHUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsI 000JI0YKa aToMa, S-
, p-, d-aromHBIEe OpOWTaNU, OCHOBHOE U BO30YXJAEHHOE COCTOSHHSI aTroMma, THOpUAM3AINS
aTOMHBIX OpOUWTaNeil, WOH, MOJEKyla, BaJEHTHOCTh, JJIEKTPOOTPUIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBsi3b (KOBQJICHTHAas, WOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUTMYECKasi pemeéTka, XUMUYECKas PEaKIus, PacTBOP, IJICKTPOJUTHI, HEIICKTPOJIHUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAINS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XMMUUECKON peakly, CKOPOCTh XUMHUECKON
peaklny, XUMHUYECKOE pAaBHOBECHE; TEOPUU M 3aKOHBI (TE€OpUsl 3BIEKTPOIUTHUYECKOU
quccouuranuu, nepuoandeckuid 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHHUS MacChl BEIECTB,
3aKOH COXpaHEHUs U MPEBPALEHUS SHEPTUM MPU XUMHYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIUX Macc), 3aKOHOMEPHOCTH, CHMBOJIUYCCKUN S3BIK XUMHH,
MHPOBO33PECHUYECKHE 3HAHUWA, JIEKAIUEe B OCHOBE MOHUMAHHUS NMPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHX SIBJIEHUI; COBPEMEHHBIE IPE/ICTABICHHS O CTPOSHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJICKYJIIPHOM M HaJAMOJIEKYJSIPHOM YPOBHSX; TPEJCTABICHUS O MEXaHH3MaxX XUMHUYECKHX
peakiuii, TEPMOJANHAMUYECKUX
1 KUHETUYECKUX 3aKOHOMEPHOCTAX HMX MPOTEKAHHS, O XMMUYECKOM PAaBHOBECHH, PACTBOpax U
JTUCTIEPCHBIX CHUCTeMax; (DaKTOJIOTHYECKHE CBEIEHUS O CBOMCTBAX, COCTaBe, IMOJYYCHHH U
0e30MmacHOM HCIOJIb30BAaHUW BKHEUIUX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESITEIIbHOCTH YeIOBeKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMUIECKOTO TPOU3BO/ICTRA;



c(hOpMHUPOBAHHOCTh YMEHHUI: BBISBIATD XapakTepHbIe MPU3HAKU
MOHSTUM, YCTAHABIMBATh UX  B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME TOHSATUS MpU
OMKMCAHUN HEOPraHUYECKUX BEIIECTB M X MPEBPaICHHUIA;

c(OpPMUPOBAHHOCTh YMEHHSI UCIIOIb30BaTh XMUMHUYECKYI0 CHMBOJHKY IJII COCTaBJICHUS
dbopMyll BEHIECTB W YpaBHEHUH XHWMHUYECKUX PEAKIU, CHUCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBuagbHbIC Ha3BaHUSI OTJCIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHSI OIIPENIEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHHSI XUMMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX, BUJI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKAas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHS OOBSACHITh 3aBHUCHMOCTh CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JOHOPHO-aKLETITOPHBIMA
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHUM: KIACCH(PUIIMPOBATh: HEOPTraHWYECKUE BEIIECTBA IO UX
COCTaBy, XMMHUYECKHUE PEaKIMU MO PA3NIUYHBIM NMPU3HAKAM (YUCIYy U COCTaBy pearupyroniux
BCIIECTB, TEIUIOBOMY J3(PQEKTy peakiuh, W3MCHCHHUIO CTENEeHEH OKHUCIICHUS JJIEMCHTOB,
00paTUMOCTH, YYacCTHIO KaTanu3aTopa M JAPYTUe); CaMOCTOATEIbHO BHIOMpPATh OCHOBAaHUS U
KPUTEPUU IS KIIACCU(PUKALINN U3YIaeMbIX BEIICCTB U XUMHUYCCKHUX PEaAKIIHIA;

c(OpPMUPOBAHHOCTh ~ YMEHUS PACKpbIBaThb  CMBICI ~ IEpUOAMYECKOro  3akoHa [l
W. MenneneeBa M JEMOHCTPUPOBATb €ro CHCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHHH: XapaKTepH30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHYECKMX  JJIEMEHTOB  IepBoro—uerBéproro nepuoioB Ilepumoauyeckoid  cucTembl
J.. MenneneeBa, WHCHONb3ysl MOHATHS «IHEPIETUYECKUE YPOBHM», «IHEPrETHUECKHE
MOYPOBHU», «S-, p-, d-aTOMHbIEe OpOWUTaIN», «OCHOBHOE M BO30YXKIAEHHOE HHEPreTHUECKUE
COCTOSIHUSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMUYECKHUX JIEMEHTOB U
UX coeauHeHuM no nepuojam M rpynnam llepmommyeckon cucremsr [[. . Menneneesa,
BaJICHTHBIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMHPOBAHHOCTh YMEHHI: XapaKTepHu30BaTh (OMHMCHIBATh) OOII1E XUMUYECKHE CBOIICTBA
BCIICCTB Pa3IMYHBIX KIaCCOB, IOATBEPKAATh CYIICCTBOBAHUC TeHEeTHYECKON CBS3HU MCXKOY
HEOPraHWYECKMMM BEILECTBAMU C IIOMOILBIO YPAaBHEHHUM COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKkmii;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBHIBATh CYITHOCTh: OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX
peaKIuii MOCPECTBOM COCTABJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PeakIuil; peakiuii HOHHOTO
oOMeHa TyTEM COCTaBJICHHUSI WX TOJHBIX M COKPANIEHHBIX HOHHBIX YpPaBHEHUH; pPEaKIUN
TUAPOJIN3a; PEaKni KOMIUIEKCOOOpa3oBaHus (HAa TPUMEPE THUIAPOKCOKOMIUIEKCOB ITMHKA W
ATIOMUHHUS);

c(OPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAaHUS XUMHUYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKHX XApPAaKTEPUCTHK, XaApaKTep H3MEHEHHs CKOPOCTH
XUMHUYECKON PEaKIMu B 3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS O] BJIUSHUEM BHEIIHUX Bo3nericTBui (mpuHiui Jle larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUECKHUE PEaKIUH, JIe)Kallle B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS CEePHOW KHCIOThI, aMMHaKa, OOIIWEe Hay4YHbIE MPUHITUITHI



XUMHUYCCKUX TIIPOU3BOJACTB, HGJ’IGCOOGpaSHOCTI) IMPUMCHCHHS HCOPraHMYCCKNX BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6LITy C TOYKH 3pCHHUA COOTHOLICHUS PUCK-I10JIb34a,

c(hOpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUU O METOJ[aX HAYYHOTO TIO3HAHMS SBICHUI
PUPO/IbI — HAOIOICHNE, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEaabHbIi U MBICIICHHBIH ),
WCIOJB3yEMBIX B €CTECTBEHHBIX  HAyKaxX, YyMEHUS OPUMEHSTh TH  3HAHUS  NPHU
SKCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SIBJICHUIA,
MMEIOLUX MECTO B PUPOJE, TPAKTUUECKON JEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

C(l)OpMI/IpOBaHHOCTb YMCHUS BBIABJISATHL B3AUMOCBA3b XUMHNYCCKUX 3HAHUU C TTOHATHAMH U
MNpEACTABICHUAMU APYTUX CCTCCTBCHHO-HAYUYHBIX IMIPEAMCTOB  JJIA 0oiee OCO3HAHHOI'O
IMOHUMAaHHA MaTCPUAJIbHOTO €AUHCTBA MHPA,

c(hOpMUPOBAHHOCTHh YMEHHS ITPOBOJIUTH PACUETHI: C UCIIOJIB30BAHUEM TIOHITHI «MaccoBast
JIOJISI BEILIECTBA B PACTBOPE» U «MOJISIPHAsI KOHIIEHTPAIIUs»; MACChl BEIIECTBA HWJIK 00bEMa Trasa 1o
WU3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO d((pekTa peakuu; 3Ha4CHUS BOJIOPOTHOTO ITOKA3aTelsl PACTBOPOB KHUCIIOT U
IIEJIOYEH ¢ W3BECTHOM CTEMEHBIO JMCCOLMAIMH; Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JaHO B BUJIE PACTBOpPA C OMpPEACIEHHON
MacCOBOMH JI0JI€i pacTBOPEHHOTO BEIIECTBA WIIH JIAaHO B U30BITKE (MMEET MPUMECH ); IOJIM BBIX0J1a
MPOJIYKTa PeaKInK; O0BEMHBIX OTHOIICHU Tra30B;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITEIHO IUIAHUPOBATH U MPOBOJUTH XUMHUYECKHI
9KCHEPUMEHT (IIPOBEACHUE PEAKIIMIA HOHHOTO 0OMEHa, MMOATBEPKACHNE KaYeCTBEHHOIO COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO WHIUKATOPOB,
U3yYeHHe BIUSHMS pa3IUYHBIX (DAKTOpPOB HAa CKOPOCTh XMMHUYECKON peakIuH, pelIeHHe
AKCIEPUMEHTAJIbHBIX 33/a4 1o TeMaMm «Mertamib» u «Hemerannel») ¢ coOnrogeHreM MpaBuil
Oe3omacHoro oOpaleHus ¢ BelecTBaMU U J1aOOpaTOpPHBIM 00OpYyJIOBaHUEM, (OPMYIHPOBATH
Lelb HWCCIENOBaHUS, MPEACTaBIATh B PA3IMYHOM (popme pe3ysnbTaThl SKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHHIL: COO0OIaTh MpaBWJa MOJIH30BAHUS XUMHUECKON MOCYI0N H
1abopaTOPHBIM 000PYI0BaHUEM, OOPAIIEHHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSMU TI0
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB, SKOJIOTHYECKH 11€TIECO00Pa3HOTO TOBEICHUS
B OBITY W TPYJOBOM JIEATEIHLHOCTH B IIEJIAX COXPAHEHUS CBOErO 3JI0POBbS, OKpYXKarollen
NPUPOJHON Cpenbl W JOCTHXKEHHS €€ yCTOMYMBOTO pPa3BUTHUSI, OCO3HABAThH OMACHOCTH
TOKCHYECKOTO JICMCTBUSI HA JKMBBIE OPTraHU3MbI OMNPEAEIEHHBIX HEOPTaHWYECKHX BEIECTB,
noHumasi cMbica nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIICCTBIISITH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HAyyHas U y4uyeOHO-Hay4yHas JUTepaTypa, CpelCcTBa
MaccoBoit wuHpopmaruu, WHTEpHET W JApyrHe), KPUTHUYECKH aHATU3UPOBATH XUMHUYECKYIO
uH(popMaIrio, epepadaThiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUM C MOCTABIEHHOW yueOHOMH
3agaden.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HanMeHOBaHue pa3ziesioB ¥ TEM IPOrpaMMbl
n/no Bcero

Pa3paes 1. TeopeTHyeckre OCHOBBI OPraHM4YeCKOW XUMUM

1.1 IlpegMmeT opraHunyeckou XuMuu. Teopusa cTpoeHUs 8
opraHuveckux coeguHeHui A. M. bytsaeposa

HToro no pasgeny 8

Pasaen 2. YriieBoaopo/bl

2.1 IlpepenbHble yriaeBoL0pOibl — aJKaHbl, IUKJIOAJTKAHbI 5

2.2 HemnpegesibHble yrJIEBOAOPOABI: aJIKEHBI, aJIKAIUEHBI, 14
aJIKMHbI

2.3 ApomMaTuueckue yrjeBoJopoAbl (apeHbl) 8

2.4 IlpupozHble MCTOYHUKHU YIJI€BOLOPOLOB U UX 4
nepepaboTka

2.5 TasoreHnpousBo/iHbIE YTJIEBOA0PO/ OB 4

HToro no paszeny 35

Paszpgen 3. Kuciopoacoaep:xamuye opranmyecKue coeJUHeHUs

3.1 Cnuprtsl. ®eHon 11

3.2 Kapb6oHUJIbHbIE COEJJUHEHHS: AJIbIeTH/Ibl U KETOHBI. 21
Kap6oHoBbie KUCa0ThI. Ci103kHbIEe 3PUPBI. KUpbI

3.3  YrueBoppbl 9

HToro no pasgeny 41

Paszgen 4. A3oTcoaepxKauye opraHmyecKye coeJuHeHus

4.1 AmuHBbI. AMUHOKHCAOTHI. benku 12

Hroro no pasgeny 12

Pa3gen 5. BeicokoMoJIeKy/IsIpHbIe COeJUHEHUS

KosinyecTBO 4acos

KoHTpoJsibHBIE [IpakTHUyeckue

JdJs1eKTpoHHbIE (M pOBLIE)
obpa3oBaTesIbHbIE PECYPCHI



Ne HanmeHoBaHUe pa3/ie/ioB U TeM IPOrpaMMBbl
n/o
5.1 BrbicOKOMOJIEKYISIPHBIE COEAUHEHUS

HToro no paszeny
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME
11 KIIACC

Ne HaumeHoBaHUe pa3/iesioB U TeM NIPOrpaMMbl
n/m

Pasaen 1. TeopeTnyecKkue 0CHOBBI XMUMUU

1.1 CrpoeHnue atoma. [lepuoguueckuii 3akoH U [leproaunyeckas
cucTeMa XUMHUYecKux ayieMeHTOB /[l. U. MeHaesieeBa

1.2 CrpoeHue BeljecTBa. MHOrOoo6pasue BellecTB
1.3 Xumuyeckue peaKL U

HToro no pasgeny

Paszpges 2. Heopranuyeckass XumMusa

2.1 HemeTasibl

2.2 Metanabl

HUTtoro no pasaeny

Pa3aen 3. XuMuA M ’)KM3Hb

3.1 MeTo/bl MO3HAHUSA B XUMHUHU. XUMUS U )KU3Hb
HToro no pasgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

KosndecTBO 4yacoB

Bcero KoHTpoJibHBIE [IpakTHUyeckue
paboThI paboThI
6 1
6
102 3 6
KosinyecTBo yacoB
Bcero KonTposibHBIE [IpakTnyeckue
paboThl paboThI
9
11 1
19 1 3
39
31 1 3
23 1 2
54
9
9
102 4 8

JneKTpoHHbIE (IIUPPOBHIE)
obpa3oBaTesIbHbIE PECYPChI

AnexkTpoHHbIe (LKUPPOBHIE)
o6pa3oBaTesbHbIE PeCYPChl
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