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MHNOACHUTEJBbHASA 3AIIUCKA
Pabouas mporpamMmma no yuebHOMy npeamery «Xumus (yriayoieHHbIH ypoBeHb)» it 10-11 kmaccoB pa3paboTaHa Ha OCHOBE CIIEAYIOIINX
JIOKYMEHTOB:
1. ®enepanbHbIi TOCYIaPCTBEHHBIN 00pa3oBaTeIbHbIN CTAHAAPT CpeAHEro olmiero o0pa3oBaHus, yTB. MprukazoM MuHucTepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413 (B penakuuu ot 12.08.2022 Ne 732(c u3BMEHEHUIMH)).
2. ®enepanpHas oOpa3oBaTeibHAs MPOTpaMMa CpeaHero obmero oopa3oBaHus, yTB. nmpukazoM Munnpocsemenus PO ot 18.05.2023 Ne 371 (c
W3MCHCHUSIMH ).
3. ®denepanpHas paboyas mporpaMMa CpeIHero o0Iero oopasoBanus «Xumus (yriryoJieHHbIH ypoBeHb)» (s 10-11 kmaccoB 0O6pa3oBaTenbHBIX
opranuzanuii). - ®I'BHY «MICPO», Mocksa 2023.
4. OcHoBHasi oOpa3oBarenpHasi mporpamMmma cpegHero obmiero oopazoBanus MOV Jlumes Ne 3 (B coorBerctBum ¢ ®I'OC-2022) ot
28.08.2023 (c U3BMEHEHUSAMU).
XuMUsl Ha ypOBHE YIIIYOJIEHHOTO M3YYEHHsI 3aHMMaeT Ba)KHOE MECTO B CHUCTEME ECTECTBEHHO-HAaydyHOro oOpazoBaHus ywamuxcs 10-11
KiaccoB. M3yuenue npeamera, peanusyeMoe B yciaoBusx auddepeHmpoBaHHOro, NpoduiIbHOr0 00y4YeH s, TpU3BaHO 00eceunTs 001eodpa3o-
BaTEIbHYIO U OOIIEKYIBTYPHYIO IMOJATOTOBKY BBIITYCKHUKOB IITKOJIBI, HCOOXOAUMYIO JUTSl IallTAllAU UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU
B COIMyME, a TaKXKe IS MPOJIOJDKEHUS O0yYeHHS B OpPTaHM3AMIX MPOPECCHOHAITBHOTO 00pa30BaHUsl, B KOTOPBIX XHMHS SIBJISCTCS OJHON U3
MPUOPUTETHBIX JUCIUILINH.
B nporpamme no xuMuu Ha3HaueHHUE TpeaMeTa «XUMHUSD) MOIydaeT MOoAPOOHYI0 HHTEPIIPETALIMIO B COOTBETCTBUU C OCHOBOIOJIATAIOIIIUMU
nonoxxkenusmMu GI'OC COO o B3auM00OyCIOBICHHOCTH 1ENEH, COAepkKaHUs, Pe3yIbTaTOB 00yueHus: U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBI-
MyCKHUKOB. CBHUIETEIHCTBOMTOMYSIBIISIOTCSCIICTYIOLIUEBBITIOIHIEMBICTIPOTPAMMONTIOX UMUU () YHKIIUH :
e uH(pOPMAIIMOHHO-METOINYECKasl, pean3allys KOTOpoi o0ecreunBaeT NOdydeHHe NMPEACTaBIEHUs O LEIX, COepKaHuu, O0Iel cTpa-
TEeTUW 00Y4YCHUS, BOCTIUTAHUS U PA3BUTUSI O0YUAIOIIUXCS CPEACTBAMU MIPEIMETA, U3y4aeMOTO B paMKaX KOHKPETHOTO MPOQuIIs;

® OpraHu3alMOHHO-TUIAHUPYIONIAs, KOTOpas MPEeayCMaTpUBAET OMpeAeTeHUE: MPUHIIUIIOB CTPYKTYPUPOBAHHUS M TOCIEAOBATEIILHOCTH
M3y4YeHus y4eOHOro MaTepuaia, KOJTHYeCTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTePUCTHUK; MOIX00B K (POPMHUPOBAHUIO COEPKATEIHHOMN
OCHOBBI KOHTPOJISl M OLIEHKH 00pa30BaTENbHBIX JOCTHKEHUIH 00YJaroIIMXCcsl B paMKaxX UTOTOBOM aTTecTaluu B OpMe eIMHOTO rocyaap-
CTBEHHOTO K3aMeHa 10 XUMHUHU.

[Tporpamma jyist yriryO€HHOTO U3YUESHUS] XUMUH:

® YCTAaHABIIMBAaET MHBAPUAHTHOE MPEIMETHOE COJAEpKaHME, 00sS3aTeNbHOE ISl U3YUYCHUS B paMKax OTAEIbHBIX Mpoduie, mperycMarpu-
BaeT pacmpeesieHne U CTPYKTYPUPOBAHHUE €T0 0 KJlaccaM, OCHOBHBIM COJIEpKaTEIbHBIM JIMHUSM/pa3/ienam Kypca;

e 1alT MpUMEPHOE pachpeielieHne yueOHOro BpeMEHH, PEKOMEHIYEMOT0 TSl U3yYeHHS OTACIbHBIX TeM;

e [peasaraeT MpPUMEPHYIO MOCIEeI0BATEILHOCTh U3yUeHUsT yUeOHOro MaTepuana ¢ Y4ETOM JIOTHMKU TOCTPOSHUS Kypca, BHYTPUIIPEIMET-
HBIX ¥ MEKITPEIMETHBIX CBSI3CH;



e AT METOMUYECKYIO MHTEPIIPETALUIO IeJIel U 3a7]a4 U3y4eHUs MpeMeTa Ha YrIIyOJIE€HHOM yPOBHE C YIETOM COBPEMEHHBIX MPUOPHUTE-
TOB B CHCTEME CpeIHEro 00IIero o0pa3oBaHus, COIepPKaTeIbHON XapaKTePUCTUKHU IIAHUPYEMBIX Pe3y/IbTaTOB OCBOCHUS OCHOBHOM 00-
pa3oBaTeNbHOI MPOrpaMMBbl CpeTHEro 001Iero 00pa3oBaHus (JIMYHOCTHBIX, METAPEAMETHBIX, IPEAMETHBIX ), a TAK)KE C y4ETOM OCHOB-
HBIX BHJIOB YU€OHO-TI03HABATEIbHBIX JEHCTBUI 00Yy4aOLIeTrocs M0 OCBOSHHUIO CO/ICPIKaHU MIPEeIMETA.

[To BceM Ha3BaHHBIM MO3UIMSIM B MPOTrpaMMe MO XUMHH MPEITyCMOTPEHA NMPEEMCTBEHHOCTh C O0y4YE€HHEM XUMHH Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBanus. 3a mpeielaMi YCTaHOBJICHHOM MpOrpaMMoi 1o XUMUU 00s13aTeNIbHON (MHBapUaHTHOM) COCTABIIAIONIEH co/lep:KaHus yueo-
HOTO npeaMeTa «XUMHsD 0CTa&TCs BO3MOKHOCTH BHIOOpA €r0 BapMAaTUBHOM COCTABIIAIOINIEH, KOTOPAs JOJIKHA OMPEAEISATHCS B COOTBETCTBHHU C
HaIpaBJICHUEM KOHKPETHOTO MPOduiIst 00ydeHus..

B cootBercTBUE ¢ KoHIlenTyanbHbIMU mooxkeHHsIMH PI'OC COO o0 Ha3HaueHUU MPEAMETOB 0a30BOTO U YIIyOIEHHOTO YPOBHEH B CUCTeE-
Me nuddepeHIIpoBaHHOTO 00yYeHHS Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHusl XUMUS Ha YpOBHE YIiayOJIEHHOTO U3yYeHHs HAIpaBlieH Ha pea-
JTU3aLHUI0 IPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAllOM MOTYYSHHs] XUMUYECKOTO 00pa30BaHMs B paMKaxX M3YyUeHHUs CIEHHUANbHBIX €CTECTBEHHO-
HAYYHBIX U XMUMHUYECKUX TUCIHIUIMH B By3aX M OPraHM3alUsAX CPEIHETO MpodecCHOoHAIBHOr0 00pa3oBaHMs. B 3TO# CBsI3M M3ydyeHHe mpeaMeTa
«XUMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHHE U YIIyOIeHHEe TEOPETHUECKOW U MPAKTHUECKOW MOATOTOBKH 00yYarOINXCs, BbI-
OpaBUINX ompene’aéHHbil mpoduas 00ydeHus, B TOM YUCIIE ¢ MePCHEKTUBOMN MOCIEAYIOIETro MOJIyYeHUs XUMHYECKOro 00pa3oBaHus B OpraHu3a-
nusx npodeccuonansHoro oobpazoBanus. Hapsay ¢ atum, B cBere TpeboBanuit ®I'OC COO k minaHupyeMbIM pe3yibTataM OCBOSHHS (enepanb-
HOM 00pa3zoBaTeIbHON MPOrpaMMbl CPEIHEro 00IIero oOpa3oBaHMs U3YUYEHHE IpeaMeTa «XUMUS» OPUEHTUPOBAHO TAK)KE Ha PELICHHE 3a/1ady
BOCIIMTAHMSI U COLMAIBHOIO PAa3BUTHUS OOydarommxcs, Ha (OpMHpOBaHHE y HUX OOIIEHHTEIUIEKTYyaJlbHbIX YMEHUN, YMEHUN paluOHAIU3aLUN
y4eOHOro Tpyaa U 0000MEHHBIX CIIOCOO0B ACSITEIbHOCTH, HMEIOIINX MEKIUCIUIUIMHAPHBIN, HAIPEIMETHBINA XapaKTep.

CocTaBngomuMy npeaMera «XuMHUs» Ha YPOBHE YIUIYONEHHOTO M3YUEHUs SIBISIOTCS YrIIyONEHHBIE Kypchl — «OpraHnudeckas XUMHSI) U
«OO6mast u HeopraHuueckas xumus». [Ipu onpeneneHnu Moaxo10B K 0TOOPY U CTPYKTYPHOU OpraHu3alliu COAEP KaHUS 3TUX KYpCOB B IIPOrpaMm-
Me 110 XUMHH 32 OCHOBY NIpUHSATHI noJjioxkeHnst ®T'OC COO o paznuuusix 6a30BOro 1 yriayOaéHHOTO ypOBHEN U3yUeHUs MIpeaMeETa.

OcHoBy coaepxanus KypcoB «Oprannyeckas xuMusi» U «O011as 1 HeOpraHudeckasi XUMUS» COCTaBISET COBOKYITHOCTh MPEIMETHBIX 3Ha-
HUI 1 YMEHMH, OTHOCALIMXCS K 0a30BOMY YPOBHIO M3ydeHHs MpeaMeTa. JTa cucTeMa 3HaHUH MoydaeT onpeieEHHOe TEOPETHUECKOe JOMOITHe-
HUE, MMO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00BEM (pakTOIOrHUecKoro mMarepuana. Tak, Ha yriayOn€HHOM YpOBHE M3y4EHUS
npenMera odecredeHa BO3MOKHOCTh 3HAUUTEIBHOIO YBEIMUEHUsI 00bEMa 3HAaHUN O XUMUYECKUX 3JIEMEHTaX U CBOWCTBAaX UX COEAMHEHUN Ha OC-
HOBE PACIHIMPEHUs U YIITyOJIeHUs MPEACTABICHUI O CTPOSHUH BEIIECTBA, XUMHUYECKON CBSA3HM M 3aKOHOMEPHOCTSX MPOTEKaHUs peaKIlHii, paccMaT-
PUBAEMBIX C TOYKH 3PEHUS XUMUYECKOW KMHETHKU M TEPMOJMHAMUKU. V3yueHue nepuoanueckoro 3akoHa u lleproanyeckoit cucreMbl XUuMHuue-
CKHX 3JIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHUUYECKUX MPEACTABIECHUSAX O CTPOCHUU aToMa. XMMHYECKasl CBSA3b OOBICHSAETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHU MpHu €€ 00pa30BaHUU U Pa3pyLIEHUH, a TAaKXKE C TOUYKHU 3pEHHUS] MEXaHU3MOB e€ oOpa3oBaHus. M3yue-
HUE TUIIOB PeaKIHi JOMOIHAETCS (OPMUPOBAHUEM MPEACTABICHUN 00 IIMEKTPOXUMHUYECKUX TMPOIIeccax U IEKTPOIN3e PACIUIaBOB U PaCTBOPOB



BellecTB. B kypce oprannyeckoi XMMHUU MPU paCCMOTPEHUH PEaKIIMOHHON CITIOCOOHOCTH COEIUHEHUN yensieTcs oco0oe BHUMaHUe BOIpocaM 00
ANEKTPOHHBIX 3 PeKTax, 0 B3aNMHOM BIUSHUHM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKITHiA.

Ocoboe 3HaueHHE UMEET TO, YTO Ha COJEp)KaHHE KypCOB XMMUHU YIIyOIEHHOTO YPOBHS M3YUEHHS JUIS KJIACCOB OMPEIACNEHHOTO Mpodus
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep JOMOJHEHHH K 00IIel cucTemMe NMpeAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEKHbBIC TIPEIMETHI.
Tax, HanpuMmep, B coep KaHUU MTpeIMeTa sl KJIACCOB XMMHUKO-(PU3NYECKOro Mpoduiis 60bI10e 3HaYeHne Oy 1yT UMETh 3JIEMEHThI yueOHOro Ma-
Tepuana rno odmel xumun. [Ipu u3ydeHnu npeamera B JaHHOM CIIy4ae akIeHT OyAeT cienaH Ha OOIIHOCTh METO/I0B IMO3HAHMS, OOITHOCTh 3aK0-
HOB M TEOPUU B XMUMHU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsI TEOpHs (MOJICKYJISIpHAsE TeOpusi B (DU3HKE), 3aKOHBI COXPAHCHHSI MAaCcChl U YHEPTHH,
3aKOHBI TEPMOJAMHAMUKH, JEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUU BEUIECTB U APYTOE.

B 10 ke BpeMs B coJiepKaHUU IIpeaMeTa sl KJIACCOB XUMUKO-OMOI0TrHYecKOoro nmpodusis 60bIInii yaAeabHbIH Bec Oy1eT UMeTh OpraHuye-
cKas Xumusi. B 3ToM ciydae mpeocTaBiseTcsi BO3SMOKHOCTD Uit 0oJiee 0OCTOATEIHLHOTO0 PACCMOTPEHUSI XUMUYECKOW OpraHU3aIluu KICTKH Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOH BXOJAT, K MPUMEPY, TAKUE CTPYKTYPHBIC KOMIIOHEHTHI, KaK JIMITHA/IbI, OCITKU, YTIEBOIbI, HYKJICHHO-
BbI€ KUCJIOTHI U Jipyrue. [Ipu 3ToM 3HaHUS O cOCTaBe U CBOMCTBAX MPEACTABUTENECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB CIY>KaT OCHOBOM
JUIS U3YYEeHHSI CYIIIHOCTH MPOLIecCOB (POTOCUHTE3A, TbIXaHUS, TUILIEBAPCHHUS.

B mmane hopmupoBaH¥s OCHOB Hay9HOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX METO/IOB TO3HAHUS M OTBITA MPAKTUICCKOTO MPUMe-
HEHUS HAYYHBIX 3HAHWUU H3y4eHHUE MpeaAMeTa «XUMHUS» Ha YIIIYyOJIEHHOM YpPOBHE OCHOBAHO HA MEXKIIPEAMETHBIX CBS3SX C YUCOHBIMU TpeaMETa-
MU, BXOJSIIMMHU B COCTAaB MpeIMETHBIX 0bnacTeil «EcrecTBeHHO-HAay4HbIE MTPEAMEThI», «MaTtemaTtuka u uHpopMaTHkKa» U «Pycckuil S3bIK U JTU-
TepaTypar.

[Tpu u3yueHun yueOHOro npeamera « XuMus» Ha yriayOlnEHHOM YpOBHE Takke, Kak Ha YPOBHE OCHOBHOTO U CPEIHEro 00Iero oopa3oBaHus
(Ha 6a30BOM YpOBHE), 3a7a4€il IEPBOCTENIEHHON 3HAUUMOCTH SIBJISIETCS (POPMUpPOBaAHUE OCHOB HayKH XMMHUH KaK 00J1aCTH COBPEMEHHOTO €CTeCT-
BO3HaHUS, TPAKTUYECKOHN JEATEIHLHOCTH YEJIOBEKAa M OJTHOTO M3 KOMIIOHEHTOB MUPOBOH KYJIbTYpHI. Perenue 3Toi 3a1a4un Ha yriryOJIEHHOM YpOB-
HE U3Yy4EHUS IPEeIMETa IPEANOJIAraeT peaanu3aluio TaKUX LeJIeH, Kak:

e (¢dopMHpOBaHUE TIPEACTABICHUI: O MaTepUATLHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHHI TPHUPOABI, O MECTE
XUMHH B CUCTEME €CTECTBEHHBIX HayK M €€ Beyllel poju B 00eCcleueHUH YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA: B PEUICHUH TPOoOIieM
9KOJIOTUYECKON, YHEPTETUYECKOMN U THUIIEBON O€30MaCHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JJAHUU HOBBIX MAaT€pPHaJIOB, HOBBIX HCTOYHUKOB
SHEPTUH, B 00ECIIEUEHUN PAIMOHATIBFHOTO MPUPOIOIOIH30BaHUSA, B (JOPMUPOBAHUNA MHUPOBO33PEHHUS U OOIIECH KYyJIbTYphl U€JOBEKa, a
TaKKe IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOMN CpPEIE;

® OCBOCHHE CHCTEMbI 3HAHUH, JISKAITUX B OCHOBE XUMHUECKOU COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: (yHIaMEHTATbHBIX
MOHATUHM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUHU BEILIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHUS XUMHUYECKUX PEaKUUi, O
XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JIUCIIEPCHBIX CHCTEMaxX, 00 OOINUX HAyYHBIX MPUHIIUIIAX XUMHUYECKOTO TIPOU3BOJICTBA;



(dbopMupoBaHHE Yy 00yYAIONINXCS OCO3HAHHOTO TOHUMAaHUs BOCTPEOOBAHHOCTU CHCTEMHBIX XUMUYECKUX 3HAHUHN ISl OOBSICHEHHS KITIO-
YeBBIX WJICH M MPOOJIEM COBPEMEHHON XMUMHH, JUISI OOBSICHEHUSI M IPOTHO3UPOBAHHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TPH-
POJy; TPAMOTHOTO PEUICHHS MPOOJIEM, CBA3aHHBIX C XUMHEH, TIPOTHO3MPOBAHUS, aHAIN3a U OLICHKU C IMO3UIUI SKOJIOTUIECKO 0e30-
IIaCHOCTHU HOCJICIICTBPIIZ 6]31TOBOI>'I n HpOI/I3BOI[CTB€HHOI>'I ACATCIIbHOCTH YCJIOBCKA, CBSI3aHHOU ¢ XUMHUYECKUM IMPOU3BOJACTBOM, UCIIOJIB30-
BaHUEM U TIepepabOTKOM BEIIECTB;

yriryOJeHre NpeACTaBICHUN O HAYYHBIX METO/ax MO3HaHHS, HEOOXOIUMBIX Uil IpUOOpEeTEeHUs] YMEHUN OPHEHTUPOBATHCS B MHUPE Be-
mEeCTB U O6’b$ICHeHI/I$I XUMHUYCCKUX SIBJIGHI/II\/JI, HMCIOIIUX MECTO B IIPUPOJIC, B HpaKTH‘IGCKOﬁ JCATCIIbHOCTHU U HOBCGHHGBHOﬁ KU3HU.

B mutane peanu3zanuu nepBoOYepeaHbIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX (DYHKIUHN 1IETOCTHOM CUCTEMBI CpPEIHEro 001Iero oopa3oBaHust Mpu
M3YYECHUH TpeMeTa «XUMUs» Ha YIIyOlIEHHOM YpOBHE 0COOYIO aKTyalbHOCTh IPUOOPETAIOT TaKKeE 1IeNIU U 3a7a4uu, KakK:

BOCIHUTaHHE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUH MPHUPO/BI, YBAKEHUS K MPOIECCY TBOPUECTBA B 00IACTU TEOPETUUECKUX U MIPU-
KJIQJHBIX MCCIICIOBAaHUN B XUMUH, (POPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
pa3BUTHE MOTUBAIMU K OOYUYEHHUIO U MO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOIIIO M CAMOBOCITUTAHHIO Ha OCHOBE YCBOEHUS 00IIeYerno-
BCUCCKHUX IICHHOCTCI;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 0Oydaromuxcs, GopMUpoBaHre Y HUX CO3Ha-
TEIBHOTO OTHOIICHHUS K CaMOOOPa30BaHUIO U HEMPEPHIBHOMY OOPA30BAHMIO KaK YCJIOBHUIO YCIEIIHOW MpodecCHOHATBHOM U 00IIecT-
BEHHOM JIEATEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO M MOTPEOHOCTH B 30POBOM 00pa3e KU3HU;

(dhopMHUpOBaHHE YMEHUN U HABBIKOB Pa3yMHOT'O TPHUPOJIOTIOIH30BAHUS, PA3BUTHE IKOJIOTUICCKON KYJIBTYPHI, IPHOOPETEHUE OIBITa 00-
IIECTBEHHO-TIOJIC3HOM SKOJIOTHUSCKOMN JeITECILHOCTH.

OO11ee yncI0 YacoB, MPEeTyCMOTPEHHBIX TSl H3yYEHHUsS] XUMUHU Ha YIITyOJIeHHOM YpOBHE CpeHero odiiero oopazoBanusi, coctapiseT 204 yacos:
B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[IpenmMer 1 3HaU€HHE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOTOOOPAa3uu OPTaHUYECKUX COEINHEHUM.

DJNEeKTPOHHOE CTPOCHHUE aTOMA YIJIEpOa: OCHOBHOE U BO30YXKJIEHHOE COCTOAHUS. BaleHTHbIE BO3MOXKHOCTH aTOMa yriiepoa. XUMHUEcKas
CBSI3b B OPraHMYECKUX COeAMHEHUsX. Tumbl rubpuau3anuy aTOMHbIX opOuTaneil yriaeposna. MexaHn3Mbl 00pa3oBaHMs KOBAJIEHTHOHM cBsi3H (00-
MEHHBII U JOHOPHO-aKIENTOPHBIH). THITBI IepeKpbIBaHMS aTOMHBIX opOuTasiel, 6- U m-cBa3u. OnuHapHas, ABOHHAS M TpoiiHas cBi3b. CrocoObI
pas3pbIBa CBsA3EH B MOJIEKYJIaX OpraHUYecKuX BeulecTB. [loHsATHE 0 CBOOOIHOM paauKaie, HyKieopuie U 3JIeKTpopuie.

Teopus crpoenust oprannyeckux coennHeHuii A.M. byriepoBa U COBpEMEHHBIE IIPEICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOpUN
CTPOEHUS OPraHUYECKUX COEAMHEHUN. MoneKylsipHble U CTPYKTYpHbIe popMyibl. CTpyKTypHbIE (POpMYJIbl pa3IMYHBIX BUIOB: pa3BEPHYTas, CO-
KpaméHHasi, ckenetHas. Mzomepus. Buasl nzomepun: CTpykTypHasi, IPOCTPAHCTBEHHAS. DJIEKTPOHHBIE () (EKTHI B MOJIEKYJIaX OPTaHHYECKUX CO-
enMHEeHWH (MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

IIpencraBnenue o kinaccudukanuu opraHuyeckux peuiectB. [lonsrtue o ¢yHkuuoHansHON rpynne. 'omonorus. ['omonoruueckue psijibl.
Cucrtematnueckas HoMeHK1atypa opraunyeckux coeaunenuit (IUPAC) u TpuBuaibHble Ha3BaHUsI OT/ICJIbHBIX MPEACTaBUTEICH.

Ocob6eHHocTH M Ki1accu(UKaLys OpraHudecKux peakuuid. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKLIMU B OPraHUYECKON XUMHH.

DKcrepuMeHTaIbHbIE METO/Ibl U3YUEHUs BEIIECTB U UX MPEBPALICHUI: 03HaKOMIIEHHE C 00pa3liaMi OpraHU4eCKUX BEIIEeCTB U MaTepuasia-
MU Ha UX OCHOBE, OIBITHI 10 MPEBPALIEHUI0 OPTaHUYECKUX BEIIECTB IPU HarpeBaHuM (IUIaBlIeHUE, OOYIIIMBaHUE U FOPEHHE), KOHCTPYUPOBAHUE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Yriaesoaopoaslt.

Anxanbl. 'oMonorudeckuil psiji ajkaHoB, o01mas popMyiia, HOMEHKIATypa U U30MepHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MO-
JIEKYJI aJIKaHOB, sp3-rH6pHIm3aum{ aTOMHBIX OpOHUTANIeH yTiiepo/ia, G-CBA3b. PU3NUECKHE CBOMCTBA AJIKAaHOB.

XUMUYECKHE CBOMCTBA AJIKAHOB: PEAKLUU 3aMEIEHUs, N30MEPU3ALMM, NETHIPUPOBAHUS, LUKIN3ALUN, TUPOJIN3a, KPEKUHIa, FOPEHUS.
IIpencraBieHne 0 MEXaHU3ME PEAKLUI PaJUKAIBHOIO 3aMELICHUS.

Haxoxnaenue B mpupoae. CriocoOb! mosydyeHus: ¥ MpUMEHEHHEe aJTKaHOB.

Huknoankansl. OOmias gopmyna, HOMEHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOEHMSI U XMMHUYECKHUX CBOMCTB MajbIX (LIMKJIOMpPOIaH,
UKJI00YTaH) U OOBIUHBIX (LIUKJIONEHTaH, IUKIOTeKCaH) UKI0aTKaHOB. CriocoObl MOMyYeHHs U MPUMEHEHHUE IUKII0AIKAHOB.



Ankensl. ['oMmonoruueckuil psj ankeHoB, obmas (Gopmysa, HOMEHKIATYpa. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKe-
HOB, SP°-THOPHIM3AINS ATOMHBIX OpOUTaNell yriaepona, o- W m-cBsisi. CTPYKTypHas M TreoMeTprdeckas (LHC-TpaHc-) n3oMepus. Ousndeckne
CBOMCTBA aJIKCHOB. XMMHUYECKUE CBOICTBA: PEAKI[UU IPUCOEIUHEHNUS, 3aMEILIEHUS B (-[10JIOXKEHHE MPU JTBOMHOMN CBSI3U, NOJUMEPU3ALIMM U OKHC-
nenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIEe peaklinu Ha ABOMHYIO CBsA3b. CIIOCOOBI MOTyYeHHs U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (COnpspKEHHbBIC, H30JIUPOBAHHBIC, KM iupogantsie). OCOOCHHOCTH JJIEKTPOHHOTO CTPOCHUS U
XUMHUYECKHX CBOMCTB CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [Tomumepusamus conpspk€HHBIX queHOB. CIOCOObI MOyUeHHs U TPU-
MEHEHUE AJIKaUEHOB.

Ankusbl. ['oMosiorndeckuii psij ankuHOB, o01as GopMyna, HOMEHKIIATypa U U30MepUs. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHUE MO-
JIeKyJ1 QJIKMHOB, SP-TUOpHAN3aLUs aTOMHBIX opouTanell yriaepoja. @usnueckue cBOWCTBA aIKMHOB. XMMHUYECKHE CBOWCTBA: PEAKLIUU NIPUCOEIH-
HEHUs, JUMEPU3ALUU U TPUMEpHU3aluu, okuciieHus. KucioTHble CBOICTBA aIKMHOB, UMEIOIINX KOHLEBYIO TPOIHYIO CBs3b. KauecTBeHHbIE peak-
IIUH Ha TPOWHYIO CBsA3b. CIIOCOOBI MOTyUeHHS U TPUMEHEHHUE AJIKUHOB.

Apomarnyeckue yriieBoioposl (apeHsl). 'omonorndeckuil psj apeHoB, oOmmias Gpopmynna, HOMEHKJIATypa U U30Mepus. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY/Ibl OeH301a. Pu3nyeckrue CBOMCTBA apeHOB. XMMHUUECKUE CBOMCTBA O€H30J1a M €r0 FOMOJIOTOB: PEaKLUy 3a-
MEIIEHUsI B OEH30JIbHOM KOJIbLIE U YIJIEBOJOPOAHOM paJMKalle, peakluu IPUCOEAUHEHNUs, OKUCIEHHEe roMoioros Oensona. IIpeacrasinenue o0
OpPUEHTHUPYIOIIEM JIEHCTBUU 3aMECTUTENIEH B OEH30JIbHOM KOJIbLIE HA IPUMEPE ATKUIIbHBIX PaJUKalIOB, KApOOKCUIbHOW, THAPOKCUIIBHON, aMUHO-
Y HUTPOTPYIIIbI, aTOMOB r'ajiloreHoB. OCOOEHHOCTH XMUMHUYECKUX CBOMCTB ctupoia. [lonmumepusanus ctuposna. CriocoObl MOdydeHUs U IpUMEH e-
HUE apOMaTHYECKUX YIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomyrusie HedTsaHbIe ra3el. Hegth u €€ npoucxoxaenue. KameHnHslil yroas u npoaykTsl ero nepepadorku. Criocoos! me-
pepaboTku HeTH: IepEeroHKa, KPEKUHT (TePMUYECKUH, KaTaTMTHUECKHit), pudopMuHr, nupoiu3. [IponykTel nepepaboTku HEPTH, UX MPUMEHE-
HUE B TIPOMBILUIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PAa3IMUYHBIMU KJIACCAMH YIJIEBOJOPOOB.

DNEKTPOHHOE CTPOCHUE TraJIOreHIIPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuy 3aMenienyst rajoresa Ha TMIpOKCOrpyIily, HUTpOrpymiy, uaHo-
rpynny, aMuHorpymnmny. JleifictBue Ha rajJoreHIpou3BOJHBIE BOJHOTO M CIIMPTOBOIO pacTBopa IIEnouu. B3ammoneicTBue QUraaoreHajlKaHOB C
MariveMm 1 HUHKoM. [IoHsATHE 0 MeTalIoOpraHnYecKuX COeAMHEHUX. Vcnoap30BaHne TaJOreHIPON3BOIHBIX YIIIEBOAOPOIOB B OBITY, TEXHUKE U
IIPY CUHTE3€ OPraHUYECKHUX BEIIECTB.

DKcIepUMeHTaIbHbIE METO/Ibl U3YUEHHsI BEIIECTB U UX MpeBpalleHuil: u3ydyeHue (Gpu3nuecKux CBOWCTB YIIIEBOJOPOJOB (PacTBOPHUMOCTS),
KaueCTBEHHBIX peakUUi YIJIEBOJOPOJIOB pazIUYHbIX KilaccoB (oOecrBeynBaHUME OPOMHOI MM MOAHOW BOJBI, pacTBOpa NepMaHraHaTa Kalus,
B3aMMOJICHCTBHE aIlETHJICHA C aMMHUAYHBIM PacTBOPOM okcuja cepedpa(l)), kauecTBeHHOE OOHApYKEHUE YTIIepoaa U BOJAOPO/Ia B OPTaHUIECKUX
BEIIECTBAX, MMOJy4YeHHE STHIIEHA U U3yYeHHE €r0 CBOMCTB, 03HaKOMJIeHHE ¢ KoyuieKusaMu «Hed1b» u «Yromby», ¢ oOpa3namu miactTMace, Kaydy-
KOB U PE3UHBI, MOJEIUPOBAHUE MOJIEKYJT YIJIEBOJAOPOJIOB U FaJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.



Kucsopoacoaep:xkamue opranu4eckne coeJuHeHH .

[IpenensHble 0fHOATOMHBIE cTUPTHL. CTpoeHNE MOJIEKYII (Ha MpUMepe MeTaHoja 1 3TaHoja). 'omonoruyeckuii psij, odmas Gpopmyna, u3o-
Mepusi, HOMEHKJIaTypa 1 Kiaccupukanus. Ou3nuecKkue CBOWCTBA MPEASNIbHBIX OJHOATOMHBIX CIIUPTOB. BOmOpoIHBIE CBSI3U MEXy MOJEKYyJIaMu
CIHUPTOB. XMMHUECKUE CBOWCTBA: PEAKLIUU 3aMEIIECHUs, AeTUApaTalii, OKUCIEHUs, B3aUMOJCHCTBUE C OPraHNYECKUMU U HEOPraHUYECKUMU KH-
cioramu. KayecTBeHHast peakuys Ha OJHOATOMHbIE CIUPTHI. JIeHCTBUE ATaHOJIA U METaHOJa Ha OpraHu3M 4desroBeka. CrocoObl MONyYeHUs U
IIPUMEHEHHUE OIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3HMUECKUX M XUMHUECKUX CBOWCTB.

MHOroaToMHbI€ CHMPTHI — 3TUJIEHIVIMKOIb U TulepuH. Pu3nueckne U XUMUYECKHUEe CBOWCTBA: pPEeaKLUMU 3aMEeleHMs], B3aUMOEHCTBHE C
OpPraHUYeCKUMHU U HEOPraHWYECKMMHU KHCIOTaMH, KadeCTBEHHAs Peaklus Ha MHOTroaToMHble cnupThl. [IpenctaBieHne o MexaHU3MeE peakLui
HyKJeo(uapHOTO 3amenienns. JleficTBre Ha opranu3m yenoseka. CriocoObl MOTY4YEeHHUS ¥ IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIMSHUE THIPOKCOIPYIIbI U O€H305IbHOTO siapa. Pusnueckue cBoiicTBa ¢eHona. OcobeHHOCTH
XMMHUYECKHUX CBOMCTB (eHona. KauecrBennsle peakuuu Ha (enos. TokcuuyHocTh (heHosa. CriocoObl noayueHus u npumeHenue ¢pexomna. dexon-
(dbopmanpaeruiHas cMoJia.

KapOoHusbHble COEIMHEHNS — abACTUIbl U KETOHBI. DIEKTPOHHOE CTPOEHUE KapOOHMIBHON rpynnbl. ['oMonoruueckue psasl ajabaeruion
1 KETOHOB, o0mmIas Gopmyra, U30Mepusi 1 HOMEHKIaTypa. OU3ndecKue CBOWCTBA aJIBJICTHIOB U KETOHOB. XUMHUYECKHE CBOWCTBA QJIbJICTHIIOB H
KETOHOB: peakLuu npucoeanHeHus. OKUcIeHne allbJeru0B, KaUeCTBEHHbIE peakMK Ha anbaerubl. CriocoObl MOSyYeHHUs U IPUMEHEHHE allbJle-
T'MJIOB U KETOHOB.

O/HOOCHOBHBIE IIpe/elibHbIe KapOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX KHCIOT. MI30Mepus U HOMEHKIIATypa.
®duznyeckue CBOICTBA 0OJJHOOCHOBHBIX MPEAENbHBIX KapOOHOBBIX KUCIOT. BoopoiHbIE CBA3M MEXAY MOJEKyJaMu KapOOHOBBIX KHUCIOT. XUMHU-
YEeCKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEaKIUsl dTepUPHUKALIUHN, PEAKIUHN C YUaCTUEM YIJIEBOJAOPOAHOrO paaukana. OCOOEHHOCTH CBOMCTB MY-
paBbMHON KHCIOTHL. [IOHATHE O MPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHoroodpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOWCTB HETIPEIEIbHBIX U ApOMAaTHUECKUX KapOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpecTaBuTeny BHICIIUX
KapOOHOBBIX KHMCIIOT: CTE€APUHOBAsL, TaJIbMUTHHOBAS, OJICUHOBAS, IUHOIE6A5, TUHOIeH06asi KUCTOThl. CIIOCOOBI MOIy4YeHHs U PUMEHEHHe Kap0o-
HOBBIX KUCJIOT.

Crnoxuble 3¢upsl. 'omonornyeckuii psa, oduast popmyiia, H3oMepHst 1 HOMeHKJIaTypa. Pu3ndeckue 1 XUMHUECKUE CBOMCTBA: THAPOIU3 B
KHUCJIOM U IIEJIIOYHOM CpeIE.

Kupsl. Ctpoenue, punyeckre 1 XUMUUYECKHE CBOMCTBA KMPOB: TUIPOJIU3 B KUCIOW U IIeTouHOM cpene. OCOOEHHOCTH CBOICTB JKHUPOB,
COJIeprKaIIMX OCTaTKH HEMPeIeIbHBIX JKUPHBIX KUCIOT. JKupsl B mpupo/ie.

MBpUI4 KaK COJH BBICIINX KapOOHOBBIX KHCJIOT, X MOIOIIEE ACHCTBHE.



OO6mras xapakTepucTuka yrieBoaoB. Knaccudukaius yrieBoaoB (MOHO-, M- U MOJUcaxapu/ibl). MoHOcCaxapuabl: T0Ko3a, PpyKTo3a, ra-
JaKTOo3a, pub03a, ne3okcuprudo3a. duznyeckre CBOWCTBA U HaXOoXaeHHE B npupoae. DotocuHTe3. XUMUUECKHE CBOMCTBA TUIFOKO3BI: PEAKIHH C
Y4acCTHEM CIUPTOBBIX M allbJACTHIHONW TPYIII, CIUPTOBOE U MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHeHne rimtoko3bl, €€ 3HaueHHe B )KU3HEACSTEIbHO-
cTH opranu3Ma. [[ucaxapuabl: caxaposa, MaJibTo3a U JakTo3a. BoccTaHaBiuBaomye 1 HEBOCCTaHABIMBAOIIME qucaxapuabl. ['uaponus aucaxa-
punoB. Haxoxxnenue B npupojae u npuMmenenue. [lonucaxapuapl: kKpaxmal, IIIHUKOTeH U 1esuiiosio3a. CTpoeHre MakpoMOJIeKyIl KpaxMaia, TiIHKO-
reHa M 1e/UTr0NI036l. PU3nUeckre CBOMCTBA Kpaxmala U LEJUTI0N03bl. XMMHYECKHe CBOWCTBA KpaxMaia: THAPOJIN3, KaUeCTBEHHAsI Peaklus C HO-
I0M. XMMHUYECKUE CBOMCTBA LIEJUTIOIO03bI: THIPOIN3, TOTydeHUE d(PUPOB LEIUT0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaT-
HBIH IETK).

DKcrepuMeHTAIbHbIE METO/Ibl U3YUEHHUS BEIIECTB M UX MPEBPALICHUI: pacCTBOPUMOCTD Pa3IMYHbIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ITa-
HOJIa C HATPHUEM, OKHCIICHHE STHJIOBOTO CIIMPTA B allbJACTH/I HA PACKAJIEHHON METHON MPOBOJIOKE, OKUCICHHE STHIOBOTO CIUPTA AUXPOMATOM Ka-
7ust (BO3MOYKHO MCTIOJIB30BaHUE BHICOMATEPHANIOB), KAYECTBEHHBIC PEAKIIMU Ha albJIeTUbI (C THAPOKCcHIoM auammuHcepeopa(l) u ruapokcuiom
meau(ll)), peakuus raunepuna ¢ ruapokcuaom Meau(ll), xumudeckue cBolcTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE PACTBOPA IIIFOKO-
3bI ¢ Tuapokcugom meau(ll), B3aumoelicTBue kpaxmana ¢ HOJIOM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaMm «Cnupthl U (eHnonby, «Kap-
00HOBbIE KHCIOTHI. CIIOKHBIEC YPUPBD».

A30Tcoaep:KalIue OpraHnyecKue coeTHHeHusl.

AMUHBI — OpraHu4ecKre Ipou3BoAHbIe aMMHaka. Kiaccudukaius aMiHHOB: anddaTuyeckue U apoMaTHUeCKHe; EpBUYHbIC, BTOPUYHbBIC U
Tpetnunbie. CTpoeHne MoseKys, obmas Gopmyrna, u3oMepusi, HOMEHKIIATypa U (U3HUecKue CBOMCTBA. XMMHUYECKOE CBOMCTBA amupaTUYECKUX
aMHHOB: OCHOBHBIE CBOMCTBA, AJIKMJIMPOBAHKE, B3aUMOICHCTBHE MEPBUYHBIX aMUHOB C a30TUCTON KUCIO0TON. CoNM aTKuIaMMOHUS.

AHWINH — NIPEICTaBUTENIb aMHHOB apoMaTudeckoro psga. CTpoeHue aHWwiIMHA. B3auMHOe BIMSHUE TPYII aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB aHWINHA. KauecTBeHHBIEe peaknny Ha aHWIMH. CIIocOOBI IOTYYEHHUs ¥ IPIMEHEHUE aTr(paTHIecKuX aMUHOB.
[TonyyeHue aHMIMHA U3 HUTPOOEH30IA.

Amunokucnotsl. Homenknatypa u nzomepusi. OTaenbHbIe MPEICTAaBUTENN 0-aMUHOKHCIIOT: TJIMLUH, anaHuH. Pu3nyecknue cBOMCTBAa aMu-
HOKHCIIOT. XMMUYECKHE CBOWCTBA AMUHOKHUCIIOT KaK aM()OTEPHBIX OPraHUYECKUX COCNMHEHHH, PeakIus MOJTUKOHACHCAINH, 00pa3oBaHHE MeTl-
TUAHOH CcBs3H. bruonmorndeckoe 3HaueHne aMUHOKHUCITOT. CHHTE3 U THPOIIN3 NETTHIOB.

benxu xak npupoHble noauMepsl. IlepBudHas, BTOpHUHas U TPETUYHAS CTPYKTypa OeIKoB. XMMUYECKHUE CBOMCTBA OEIIKOB: THAPOIIN3, Je-
HaTypalus, KaueCTBEHHbIE PEaKI[UU Ha OCNKH.

DKcIeprUMEeHTaTbHBIE METO/IBI H3YYCHHS BEIIECTB M MX TMPEBPAIICHUN: PAaCTBOPEHHE OCITKOB B BOJIE, IEHATYpAIlHsl OSIKOB ITPH HAarpEBaHHH,
[[BETHBIE PEaKIIMU Ha OCNIKH, PeIIeHHEe HKCIIEPUMEHTAIBHBIX 3314 10 TeMaM «A30TcoeprKallie OpraHndecKie coennHeHns» 1 «Pacmo3HaBanme
OpPTaHUYECKUX COeTUHEHUI.

BbicokoMosIeKyIsIpHbIE COeIMHEHMA.



OCHOBHBIE IOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUN: MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MTOJIMMEPHU3aLUH, CPEI-
Hsi MOJIEKYJIsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IMOJIMMEPHU3aLus U MOJIUKOHICHCAIHSL.

[Tonnmepnsle maTtepuansl. [lnactmaccesl (OAUMATUIIEH, MOJIMIPONMIIEH, MOJIMBUHWIXJIOPU, MOJIMCTUPOS, MOIMMETUIMETAKPUIIAT, MOIHU-
KapOOHAThI, NOJIMATUIIEHTepedTanaT). Y THIM3alUs U nepepaboTKa MIacTUKa.

OnacToMepbl: HATYpaJIbHBIM KayuyK, CHHTETHYECKHE KayuyKH (OyTaIueHOBBIH, XJOPOIPEHOBBIHN, H30IPEHOBBIIN) U CUIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbl€ (XJIOIOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO03a, allETATHOE BOJOKHO), CHHTETHUECKHE (KAIIPOH U JIABCaH).

[Tomumeps! ciennanbHOTO Ha3HAYeHUs (Te(II0H, KeBJap, 3JIEKTPOIPOBOASIINE TOJTUMEPHI, OHopa3IaraeMple MOJMMEPHI).

OKcIIepUMEHTAIbHbIE METO/Ibl N3YUEHHs BELECTB U MX IPEBPALICHUN: O3HAKOMIIEHHE ¢ 00pa3liaMy IPUPOAHBIX U MUCKYCCTBEHHBIX BOJIO-
KOH, INIACTMAcCC, Kay4yKOB, PEIIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Pacro3HaBaHue I1acTMace U BOJIOKOH).

Pacy€rnble 3anaun.

Haxoxnaenue MonekynspHOi (popMysbl OpraHu4ecKoro COeIMHEHUs 10 MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKJIe-
HUE MOJIEKYJISIpHONH (pOPMYJIbl OPraHU4eCcKOro COeAMHEHUs o Macce (00bEMY) MPOAYKTOB CrOpaHusl, 0 KOJIUYECTBY BeIlleCTBa (Macce, 00bEMY)
IPOAYKTOB pEaKIUH M/MIM UCXOJHBIX BEILECTB, YCTAHOBIEHUE CTPYKTYPHOH (OPMYJIbI OPraHMYECKOro BEIECTBA Ha OCHOBE €r0 XMMMYECKHX
CBOMCTB WUJIM CIIOCOOOB MOJIYUYEHHS, OIIPEIEICHHUE JJOJIU BbIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanunzanus MeXIpeIMETHBIX CBSA3€H IpU U3yYEeHUH OpraHudYeckoi XuMuM B 10 Ki1acce ocyliecTBIseTcs Yepe3 UCIO0Ib30BaHUE KaK O0IIMX
€CTECTBEHHO-HAYYHbIX ITOHATHH, TaK U NOHATUN, IPUHATBHIX B OTJEIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT'0O LIUKIIA.

OO1u1re ecTecTBEHHO-HAYUHbIE MOHATHUSA: SBJICHHUE, HAYUHBIH (DaKT, TMIIOTE3a, TEOPUs, 3aKOH, aHAJIM3, CUHTE3, Klaccu(ukanus, Habroae-
HUE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEJIb, MOJIETUPOBAHHE.

®duszuka: MaTepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPT€TUYECKUIN YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOS-
HUE BELIeCTBa, (PU3MUECKUE BETUUNHBI, €TUHHUIIBI U3MEPEHUS, CKOPOCTh, SHEPIUs, Macca.

buonorus: knerka, opraHusM, 3KocucTema, 6uocdepa, MeTaboIM3M, HACIEICTBEHHOCTh, aBTOTPO(HBINA U reTepoTpOGHBIN THI MUTAHUS,
OposkeHue, POTOCUHTE3, IbIXaHue, OCNIKH, YTIEBObI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMbIe, TOTIIUBO.

TexHosorysA: NUIEBBIE MPOYKTHI, OCHOBBI PAllMOHAJILHOIO MMUTAHUS, MOIOILKE CPEJCTBA, MaTEpUabl U3 HCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKAS XUMMUSA



Teopernyeckne 0CHOBBI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMU4ecKuil asieMeHT. M3oTomnbl. CTpoeHue 37EeKTPOHHBIX 0007104YEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTH-
YEeCKUE YPOBHH U MOJYPOBHH. ATOMHBbIC opOuTanu. Kiaccupukanus XMMUYECKUX JIEMEHTOB (S-, P-, d-, f-anementsl). Pacnipenenenue anekrpo-
HOB I10 aTOMHBIM OpOMTAISIM. DJIEKTPOHHbIE KOHGUTYpallM aTOMOB 3JEMEHTOB ME€PBOr0—4eTBEPTOrO MEPUOJIOB B OCHOBHOM U BO30YKAEHHOM
COCTOSIHUH, JIEKTPOHHBIE KOH(PUTYpALIUU HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

Ilepuognueckuii 3axoH u llepuoanueckas cucrema xummuueckux snemeHToB [[.M. MenneneeBa. CBs3b nepuoanyeckoro 3akoxa u Ilepuo-
JUYECKON CUCTEMBI XUMUUECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOECHUS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMUYECKUX 3J1€-
MEHTOB M 00pa3yeMbIX UMU IPOCTHIX U CIOXKHBIX BEIECTB 110 IPYIIAM U eprojaM. 3HaueHue nepruoauueckoro 3akona /I.11. Menneneena.

Xumuueckas cBsA3b. BUJibl XUMUYECKOH CBSI3U: KOBAJIEHTHAsI, HIOHHAs, MeTaJUIMYecKas. MexaHu3Mbl 00pa30BaHus KOBAJIEHTHOH CBs3U: 00-
MEHHBIN U TOHOPHO-aKLENTOPHBIN. DHEPIus U JUIMHA cBsI3U. I1oaspHOCTh, HANPAaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOH cBsi3U. KpaTHble CBs-
3u. BonopoaHas cBs3b. MexXMOIIEKyIsIpHbIE B3aUMOJEHCTBHS.

BaneHTHOCT U BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C MX FT€OMETPUUYECKUM CTPOCHUEM (Ha IIpUMe-
pe COeIMHEHUH 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBnenne 0 KOMIUIEKCHBIX coenuHeHnsX. CocTaB KOMILIEKCHOTO HOHA: KOMIUIEKCOOOpa30BaTeib, TUTaHAbl. 3HAaU€HHE KOMIUIEKCHBIX
coenrHeHMi. [IoHATHE 0 KOOPAMHALIMOHHON XUMHUH.

BemiectBa MOIEKYISIpPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHsI. THIIbI KpUCTAJUINYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEILIECTB.

ITonsarue o aucnepcHbIx cuctemax. Mctunnble pactBopsl. [IpencraBnenue o KomonIHbIX pacTBopax. CrocoObl BbIpaKeHHsI KOHLEHTpaluu
pacTBOpOB: MaccoBas J0JIs BEIECTBA B PACTBOPE, MOJISPHAs KOHLEHTpauus. HacbleHHble 1 HEHACBILICHHBIE PACTBOPBI, pacTBOpUMOCTh. Kpu-
CTaJUIOTHIPATHI.

Krnaccudukanys 1 HOMEHKJIaTypa HEOPraHMYECKUX BellecTB. TpUBUANbHBIE HA3BAHUS OTIENIbHBIX MPEACTaBUTENEH HEOPraHMYeCKUX Be-
LIECTB.

Knaccugukaius XuMU4ecKux peakiyii B HEOPraHMUECKOW U OPraHudecKol XMMHUHU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB; 3aKOH COXPaHEHUS
Y TIPEBpAICHUS] SHEPTUU PU XUMUYECKUX peakuusix. TernoBbie 3QPexThl XUMHUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUsI.

CKopoCTh XUMUYECKOH peaklnu, €€ 3aBUCHUMOCTb OT Pa3InYHbIX (PakTOpoB. 'oMOreHHble U rereporeHHble peakuuu. Karanus u xatanusa-
TOPBL.

OOpatuMble 1 HeOOpaTHMBbIe peakIMi. XUMHUeckoe paBHoBecHe. KoHcTaHTa XUMHUECKOro paBHOBecHs. DaKkTOpPbI, BIUAIOIINE Ha MOJI0XKe-
HHE XUMUYECKOTO PaBHOBECHUS: TEMIIEPATypPa, JAaBJICHNE U KOHLIEHTPAlMU BEUIECTB, ydyacTBYOMUX B peakuud. [Ipunnun Jle [laTense.

DnexTpoiauTuyeckas auccouuanus. CuiabHble U ciadble aeKTponuThl. CteneHs aucconuanuu. Cpena BOJHBIX paCTBOPOB: KUCIOTHAS, HEH-
TpajbHas, meno4yHas. Bogopoausiit mokasarens (PH) pactBopa. ['naponus coneit. Peakuinu noHHOrO oOMeHa.



OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiy. CreneHb okucieHus. OKUCIUTENb U BOCCTaHOBUTEND. [Iponecchl OKUCICHN U BOCCTaHOB-
neHus. BaxxHelie OKUCIUTENN U BOCCTAHOBUTENU. MeTo1 2JIEKTPOHHOI0 OanaHca. DJIEKTPOJIU3 PaCTBOPOB U PACIIIIABOB BEIIECTB.

OKClepUMEHTANIBHBIE METO/bl M3YUYEHMSI BEIIECTB U MX MPEBPALLEHUI: Pa3jIoKEHHUE MEPOKCHIAa BOJAOPOJIa B NMPUCYTCTBUU KaTalu3aropa,
MOJIEJIN KPUCTAIUIMUECKUX PEIIETOK, IPOBEICHHE peaKLuii HOHHOr0 0OMEHa, OIpEeeICHUE CPEeibl PACTBOPOB C IOMOIIBIO MHANKATOPOB, U3y4Ye-
HUE BIUSHUS Pa3InYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUUYECKON peaKLUHU U NOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

Heoprannueckasi xumus.

[Tonoxenne HemeramoB B [leproauueckoii cucteme xuMudeckux snementoB J[.J. MenneneeBa u 0coOEHHOCTH CTPOEHHS UX aTOMOB. Du-
3UYeCKHe CBOMCTBA HEMETAJUIOB. AJUIOTPONHKS HEMETAIIIOB (Ha IpUMeEpe KUCI0poaa, cepbl, pocdopa u yriepoaa).

Bonopon. Ilonyuenue, puznyeckre 1 XUMHUUECKUE CBOMCTBA: PEAKIIMU ¢ METAJUIAMU U HEMETaJllaMi, BOCCTAaHOBUTEbHBIE CBOMCTBA. ['n -
puabl. TorMBHbBIE 3JIEMEHTHI.

I"anorensl. HaxoxneHue B mpupoe, CriocoObl MOMy4YeHus1, GU3NIeCKre U XUMUIECKHE CBOMCTBA. [ aoreHoBotopoabl. BaxkHeiimue kucio-
poJcoepKale COeAMHEHUs rajoreHoB. JlabopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI MOJIy4YeHUs rajoreHoB. [IpuMeHeHne rajJoreHoB U UX co-
eINHEHUN.

Kucnopon, o30H. JIabopaTopHble U MPOMBIIIJIEHHBIE CLIOCOOBI TOAYy4YeHUs Kuciaopoaa. dusnueckue 1 XMMUUYECKHUE CBOICTBA U IPUMEHEHHE
KHCII0po/ia U 030Ha. OKCUABI ¥ IEPOKCHUIBI.

Cepa. Haxoxzienue B mpupoje, CrocoOsl monyueHus, Gpusnueckue U xumudeckue cBoiictBa. CepoBomopon, cymbduasl. Oxeua cepoi(1V),
okcup cepbl(VI). CepHucras 1 cepHasi KUCJIOTHI U UX coiil. OCOOEHHOCTH CBOMCTB CepHOM KUCIOThI. [IpuMeHeHne cepsl 1 €€ coeAuHEHU.

Azot. HaxoxxaeHue B npupoje, crocoObl MojydeHus, GU3ndeckue 1 XuMHUYecKie cBoiicTBa. AMMMaK, HUTpUAbL. OKcuabl a30Ta. A30TUCTas
Y a30THAas KUCJIOTHI ¥ UX colii. OCOOEHHOCTH CBOWMCTB a30THOM KUCIOTHI. [I[pruMeHeHne a3ota u ero coeiuHeHU. A30THBIE YI00peHu .

®ocdop. Haxoxnenue B mpupojie, crnocoObl moiydenus, ¢puznueckue u xumudeckue cpoiicta. ®ochuast u ochun. Oxeuast dpocdopa,
dochopnas xkucnora u e€ conu. Ilpumenenne gocopa u ero coenunennit. @ocopusie ynoOpeHus.

VYraepon, HaXoXAeHUE B IPpUpoJie. AJIOTPONIHbIE MoUHUKaMU. PU3NUECKHEe 1 XUMHUUECKHE CBOWCTBA MPOCTHIX BELIECTB, 00Pa30BaHHBIX
yraeponoMm. Oxcup yraepona(ll), oxcun yrnepona(lV), yronbnas kucioTa u €€ conu. AKTUBUPOBAHHBIN YTOJIb, afcopOius. Dynepensl, rpadeH,
yIJIepoJiHbIe HAHOTPYOKU. [IpuMeHeHre mpoCThIX BEIIEeCTB, 00pa30BaHHBIX YTIEPOJIOM, H €T0 COCTUHEHUM.

Kpemuuii. Haxoxxnenue B mpupo/ie, cnocoOsl NoiaydeHus, Gpuzndeckue u xumudeckue cBoiictsa. Oxcua kpeMuusi(1V), kpemHueBas Kucio-
Ta, cuiMKatel. [I[pumeHeHne KpeMHus U ero coeiMHeHni. CTekI0, ero noay4eHue, BUIbl CTEKIIA.

[Tonoxxenue metamios B [lepuoanueckoit cucreMe XUMUYECKUX 371€MEHTOB. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB Me-
TayuioB. O0nue ¢pu3ndeckrue cBoicTBa MeTauioB. [I[puMeHenne MeTaioB B ObITY B TeXHUKE. CIIJIaBbI METAJIJIOB.

DNEeKTPOXUMHUYECKUH psiji HaNpsDKeHUH MeTauioB. OOImue crnocoObl MOMy4YeHUs! METAUIOB: THAPOMETAIUTYPrus, TUPOMETAILTYPrHs, JJIeK-
Tpometamutyprus. [lonstie o koppo3uu MeTayuioB. CrocoOb! 3alIUTHL OT KOPPO3HH.



O6mas xapakrepuctuka MetauioB |A-rpymnmsl [lepuogudeckoit cucTeMbl XUMHUYECKHUX JIEMEHTOB. HaTpuii u kanwuii: moinydenue, Gpusnye-
CKHE€ ¥ XUMUYECKUE CBOWCTBA, IPUMEHEHHUE NMPOCTHIX BEILECTB U UX COCTUHEHU.

OO6mas xapakrepuctrka MetayuioB ||A-rpynms! [leproguueckoil cCTeMbl XUMHUYECKUX JIEMEHTOB. Maruuii ¥ KajblMid: Toixydenue, Gu-
3UYECKHE U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX coequHeHHH. JKECTKOCTh BOABI U CIOCOObI €€ YCTpaHEHUSI.

AnroMuHUI: ony4YeHue, GU3NYecKue U XUMUYECKUE CBOMCTBA, IPUMEHEHHE MTPOCTOrO BEIIECTBA U €r0 coeluHeHU. AMpOTepHbIe CBOM-
CTBa OKCHJIA ¥ TUAPOKCUA ATFOMUHUS, THIPOKCOKOMIUIEKCHI QJIFOMUHMUSL.

OOm1ast xapakTepUCTHKA METAJUIOB MOO00YHBIX oArpynn (b-rpymm) Ileproauyueckoii CHCTEMBbI XUMUYECKHUX 3JIEMEHTOB.

dusnyeckrue U XUMHUYECKUE CBOMCTBA XpoMa U ero coequHeHuid. Okcunabl u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomatsr u
IUXPOMAThI, UX OKHCIUTENbHBIE CBOMCTBA. [lonydyeHne u npuMeHeHue Xxpoma.

dusnyeckre ¥ XMMHUYECKHE CBOWMCTBA MapraHiia u ero coenuHenuil. Baxuneiimme coenunenns mapranua(ll), mapranua(lV), mapranna(V1)
u mapranna(VIl). [lepmanranaT kanusi, €ro OKMCINTENbHbIE CBOMCTBA.

du3nyeckue U XMMHUYECKUE CBOMCTBA Kene3a U ero coeanHenuit. Okcunpl, ruapokcuabl u conu xene3a(ll) u xeneza(lll). [Tomyuenue u
MIPUMEHEHHUE Kelle3a U €ro CILIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEJIN U €€ coeMHeHuil. [loirydenne u npuMeHeHne Meau 1 €€ COeqUHEHU .

[{uHK: nony4yenue, GU3NUECKue 1 XUMHUECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBAa OKCH/IA U TUAPOKCH/IA IIMHKA, THIPOKCOKOMIIEKCHI IUH-
ka. [I[puMeHeHre MuHKa ¥ €ro COeTUHEHUH.

DKCcrepuMEHTAIbHBIE METO/Ibl U3yYEHHS BEUIECTB U UX MPEBPAIICHUIA: H3yuyeHue o0pa3IioB HEMETAIIJIOB, ropeHue cepol, hocdopa, xenesa,
Mar"usi B KUCJIOpOe, U3yuyeHue KoeKnu «MeTalibl U CIUIaBbl», B3aUMO/ICHCTBUE IIETOYHBIX U IIEJI0YHO3EMENbHBIX METaNIOB C BOJIOH (BO3-
MO>KHO HCITI0JIb30BAHHE BHJIEOMATEpUANIOB), B3aUMOJICHCTBIE [IUHKA U JKeJie3a C paCTBOPAMU KUCIIOT U IIelI04Yel, KaueCTBEHHbIE PeaKI[Ui Ha He-
OpraHMYECKHEe aHUOHBI, KATUOH BOJIOPOJIa U KATHOHBI METAJIJIOB, B3aUMOJIEHCTBUE THIPOKCHIOB AJIFOMUHUS U LIMHKA C pacCTBOPaMH KUCIIOT U IIie-
JI0YeH, peleHre SKCIIepUMEHTAbHBIX 331a4 1o TemaM «I anorensl», «Cepa u e€ coeAMHEHUs», «A30T U pocdop 1 UX coeTuHeHUs», «MeTabl
TJIaBHBIX MOATPYIIY, «MeTaibl MOOOYHBIX MOATPYII.

XUMUA U )KU3Hb.

Ponp xuMum B obecrnieyeHNN yCTOMUMBOTO pa3BUTHA yesnoBedecTBa. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS U METOJI0JIOTUN HAy4YHOTO UC-
cienoBanusi. HaydHble MPUHIMIIBI OpraHU3alMd XUMUYECKOTO MPOU3BOACTBA. [IpoMBIIIIeHHBIE CITOCOOBI MONYUeHHUsI BAKHEHIINX BEIIeCTB (Ha
pUMepe MPOU3BOICTBA aMMUAKa, CEPHON KHMCIIOThI, MeTaHousa). [IpoMblliuieHHbIe CIOCOOBI MOMy4eHHUs METaJUIOB U CIUIaBOB. XHMHUYECKOE 3a-
IpA3HEHHE OKPYXKAIOIIeH cpesibl U ero nocieAcTBus. Poias XxuMuu B o0ecrieueHnn 3HepreTUYecKoil 0€30macHOCTH.

XuMmus 1 310poBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia ncnonb30BaHus JIEKapCTBEHHBIX MpenapaTroB. Poiab XuMum B pa3BUTUU
MEIUIIHHBI.

XUMUS UL OCHOBHBIE KOMITOHEHTBI, MMUIIEBbIE 100aBKU. Pob XMMHUK B 00ecTiedeHNN MHUIIEBON O€30MacHOCTH.



Kocmernueckue u mapdromepnoie cpenctBa. beitoBas xumus. [IpaBuna 6e30macHOr0 MCHOMB30BaHUS MIPENapaToB OBITOBONH XMMHUU B T10-
BCEIHCBHOM KU3HU.

XUMHS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIIBHBIC MaTepHAIIbI (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHnyecKkre 1 MUHEPaJIbHBIE YI0OpEHHS.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHalIbl, KPACKH, CTEKJI0, KepaMHuKa. Matepuaiibl Juis 3JeKTpoHuKkUd. HanoTexHosmoruu.

PacuérHpic 3amaun.

Pacuérel: Macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WM 00BbEMY OJTHOTO U3 YYAaCTBYIOIINX B peak-
IIUH BEIIECTB, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH, MacChl (00bEMa, KOJTUYECTBA
BEILIECTBA) MPOIYKTA PEaKIMH, €CJIU OJHO M3 BEIIESCTB JaHO B BUJE PACTBOpA C ONPEIACIEHHON MAacCOBOM JI0JIEH pacCTBOPEHHOTO BEIIECTBA, Mac-
COBOM JIOJIM U MOJISIPHOM KOHLEHTPALIMKU BEILIECTBA B PACTBOPE, JOJIM BBIXO/1a IPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3U.

Peanu3anus MexXnpeMEeTHBIX CBsI3€l U U3yYeHHUH O0IIel U HeopraHuueckoil xumuu B 11 kitacce ocyliecTBIsSeTCs Yepe3 UCIIOIb30BaHNE
KaK OOIIMX eCTeCTBEHHO-HAYYHbIX MOHATHH, TaK U IOHATUHN, MPUHATHIX B OTJENBHBIX MPEeIMETaX eCTeCTBEHHO-HAYUYHOTO IIUKIIA.

OO0mmue ecTecTBEHHO-HAYUHBIC MTOHATHS: SIBJICHUE, HAYYHBIN (DaKT, THIIOTE3a, TEOpHUs, 3aKOH, aHAIN3, CHHTE3, KJIacCH(UKAIUs, TePHO 1 Y-
HOCTbh, HaOJIIOICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIENb, MOJICTUPOBAHUE.

®uznka: Matepusi, MUKPOMUP, MAKpOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTHYE-
CKUH ypOBEHb, BEIIECTBO, T€NO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, UACANBHBIN ra3, (Gu3ndeckue BeTUYHHbI, €AUHULIBI U3MEPEHUS, CKO-
pOCTb, SHEprus, Macca.

buonorus: knerka, opraHusm, dKocucTemMa, ormocdepa, MeTabOIM3M, MAaKPO- U MUKPOAIJIEMEHTHI, O€JIKHU, KUPBI, YIIIEBOJIbI, HYKICHHOBBIC
KHUCJIOTHI, PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIIECTB U MOTOK YHEPTHUU B IKOCUCTEMAX.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTIINBO, PECYPCHI.

TexHonorus: XuMu4yeckasl IPOMBILIIIEHHOCTb, METAJULYPIHs, CTPOUTEIBHBIE MATEPUAIIBI, CEIIbCKOXO3AMCTBEHHOE MPOU3BOACTBO, MUILECBAs
MIPOMBIIIIIICHHOCTh, (hapMalieBTUUeCKasi MPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHUECKHUX MPENapaToB, MPOU3BOJACTBO KOHCTPYKIITMOHHBIX MaTe-
pHAJIOB, 3JIEKTPOHHAS TPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUAPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMEBI 110 XUMHUHN HA YIJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CUCTEMHO-AESITENBHOCTHBIM IIOJX0JJOM B CTPYKTYPE JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS NpeAMETa « XUMHUS» HA YPOBHE
cpeaHero o0Iero o0pa3oBaHMsl BBIIEICHBI CIEAYIONINE COCTABISIOMINE: OCO3HAHNE O0YYaIOIUMUCS POCCHICKON TPaXKAaHCKON MICHTUYHOCTH;
TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPEEICHNIO; HATMYME MOTHBAIMK K O0yYEHUIO; TOTOBHOCTh U CHOCOOHOCTH 00Y-
YAIOIIUXCS PYKOBOJCTBOBATHCS MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH MOBEICHHS; HaJTMYKUE TPaBOCO3HAHUS, SIKOJIOTHYECKON KYIbTY-
PBI; CIIOCOOHOCTH CTAaBUTH LI U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3yIbTAThl OCBOEHUS IpeaMeTa «XUMHUS» OTPaKatoT CPOPMUPOBAHHOCTD OIBITA 103HABATEIBHON U IPAKTUYECKOH AeATENb-
HOCTH 00YYaIOIIMXCs B MpoOIIecce peaan3alnn o0pa3oBaTeIbHON JeSTEIbHOCTH.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPAXKal0T cPOPMUPOBAHHOCTD OMBITA TO3HABATEIILHON U MPAKTUYECKOU J1eATeNb-
HOCTH O0YYaIOIINXCS B IIPOLIECCE peau3ai 00pa30BaTeNIbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

0CO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS O COLMATIbHBIX HOPMaX U MPaBUJIaX MEXJINYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITETHbHOCTU MPU CO3TAHUM YYEOHBIX MPOEKTOB, PEHICHHH Y4eOHBIX M MO3HABATENbHBIX 3aj1ad,
BBITIOJIHCHUH XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apryMEHThI IpYruX MpH aHaJIU3€ PAa3INYHBIX BUJOB y4eOHOU Jes-
TEIBbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMHUU;

yYBaXXEHMsI K MIPOLIECCY TBOPUYECTBA B 00IaCTU TEOPUU U MPAKTUYECKOTO MPUIIOKEHUSI XUMUU, OCO3HAHUS TOTO, YTO JIaHHbIE HAYKU €CTh pe-
3yNbTaT AJIUTENbHBIX HAOIIOIEHUH, KPOMOTIUBBIX AKCIEPUMEHTATBHBIX TOMCKOB, IIOCTOSHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYSHHH M MOCIEAYIOUIEM aHAIM3e WH(OPMAIUU O MEPelIOBBIX TOCTHKEHUSIX COBPEMEHHOM
OTCUYCCTBEHHOM XHNMMUHU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;



CIOCOOHOCTH OLIEHUBATh CUTYAI[MH, CBSI3aHHBIE C XMMHUYECKUMHU SIBICHUSIMHU, U MPUHUMATh OCO3HAHHbBIE PEUICHHs, OPUEHTUPYSACh HA MO-
paJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBApUUIEH C MO3ULUN HPABCTBEHHBIX M IIPABOBBIX HOPM M C Y4ETOM OCO3Ha-
HUS MIOCJEICTBUI MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMS [IEHHOCTEH 310pOBOTO U 0e30macHOro 00pasa KM3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3nye-
CKOMY U IICUXWYECKOMY 3/I0POBBIO;

coOroieHUs TTpaBuIl 0€30MacHOro oOpallleHus C BelleCTBaMU B ObITY, TOBCEIHEBHOI JKHU3HU, B TPYAOBOI 1€ATEIbHOCTH;

MOHUMAaHMSI LIEHHOCTH MPaBWJI MHIWBUIYaJbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEICHUS B CUTYallUSAX, YIPOKAIOIIUX 3I0POBBI0 U
JKWU3HH JIFOICH;

OCO3HaHUs NOCIEACTBUM U HEMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypeHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATUBHOM KOMIETEHTHOCTH B YU4e€OHO-UCCIIEIOBATENbCKON JAEATeIbHOCTH, OOIIECTBEHHO TMOJIE3HON, TBOPUECKON U APYTUX BHAAX
NeSITENIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHUE B PELLICHUHU IPAKTUYECKUX 3a/1a4 COLMAIbHON HApPaBJICHHOCTH (B paMKax CBOEIO KJjlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY M3YUEHHIO MPOodEeCcCHil pa3TuYHOro poja, B TOM YKCIIEe HA OCHOBE MPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXE€HUs K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHJIMBUYaTbHOUW TpaeKTOpuu oOpa3oBaHus, Oyayliei npodeccuu U peanu3anui cOOCTBEHHBIX JKU3-
HEHHBIX TUIAaHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HTHTEPECOB U MOTPEOHOCTEH 00111eCcTBa;

6) 3x0/10rMUeCcKOro BOCIMTAHUA:

HKOJIOTHYECKH 11e71eCO00Pa3HOro OTHOLICHHUS K IPUPO/IE€ KaK UCTOYHUKY CYILIECTBOBAHUS KU3HU HA 3eMII€;

MOHUMAaHMs T100aJIBHOT0 XapaKTepa SKOJOTMUECKUX MPpo0IIeM, BIHUSIHUS SKOHOMUUYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLMAb-
HOM CpeJibl;

OCO3HaHHUS HEOOXOUMOCTH UCIOIb30BaHUS JOCTIXKEHUH XUMUH ISl PEIIEHUS] BOIPOCOB PAIlOHAIBHOIO IPUPOIONIOIB30BaHUS;

AKTUBHOTO HEMPHATHS ACUCTBUN, MPUHOCAIINX BpPeJ OKPYKAIOLIEH MPUPOIHOH cpelie, yMEHHs IPOTHO3UPOBATh HEOIArOnpUsTHBIE YKOJIO-
TUYECKUE MOCIIEICTBUS MPEANPUHUMAEMBIX JIEUCTBUI U MPEJOTBPAILAT UX;

HaJIMYUs Pa3BUTOTO 3KOJOTMUYECKOr0 MBIIIIEHUS, SKOJIOTMUECKOI KYNbTYpbI, ONbITA JESTEbHOCTH KOJIOTHYECKOW HaNpaBIeHHOCTH, yMe-
HUSl pPYKOBOJICTBOBAThCSl UMHU B IMO3HABATEIbHON, KOMMYHHUKATUBHOM U COI[MAJIBHOM MPaKTHKE, CIOCOOHOCTU M YMEHHUS aKTUBHO MPOTUBOCTOSATH
uaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI 0 MO3HAHHUS:



MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPaKTUKU;

MOHMMAaHMS CTICHU(PHUKN XUMHH KaK HayKH, OCO3HaHUs €€ poiH B (OPMUPOBAHUH PAIIMOHAIBHOTO HAYYHOTO MBIIIICHHUS, CO3JaHUH LEIOCT-
HOTO TIPE/ICTaBJICHUS 00 OKPY’KAIOIIEM MUpPE KaK O €IMHCTBE MPUPOJIbI M YEIOBEKA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH P O-
0J1eM COXpaHEHHUs IPUPOITHOTO PABHOBECHS;

yOexkAEHHOCTU B 0c000I1 3HAYMMOCTH XUMUU UL COBPEMEHHON IMBUIIM3ALMU: B €€ TYMaHUCTHUECKON HAIIPaBICHHOCTH M BaXHOW POJIU B
CO3JIaHMH HOBOM 0a3bl MaTepHaIbHON KYJIbTYphI, B PEIICHUH INI00ATbHBIX MPOOIEM YCTOWYMBOTIO Pa3BUTHUS YEIIOBEUECTBA — CHIPbEBOM, IHEPTe-
TUYECKOH, MUIIEBOI M IKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEAULIMHBI, 00ECIIEYEHNHU YCIOBUI YCIEUIHOTO TPYya M SKOJIOTUYECKH KOM-
(OpTHOI KU3HU KaXKA0T0 4iieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHMMAHUS CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCIOJIb30BATh MOJIy4aeMbIe 3HAHUS JUIS aHATN3a U OOBACHEHMS SBJICHUN OKPY)KAIOLIETO MHPA U MPOUCXOJAIIUX B HEM M3MEHEHHUH, YMEHHS Je-
JaTh 00OCHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAayUHbIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IIEJIBIO MTOJIyYE€HHUS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIHHO UCIIOIB30BAaTh XUMUYECKUE 3HAHUS TSl pelIeHHs] MPOOJIeM B pEalIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKON AEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO M caMOOOPa30BaHUIO, K AKTUBHOMY IOJyYECHHIO HOBBIX 3HAHUHU 110 XUMHUH B
COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/Aa B Pa3IMUHbIX chepax mpodecCHOoHaATbHON AeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3ynbTaTbl OCBOSHHS POrpaMMbl IO XUMHUH Ha YPOBHE CPEHEro 0011ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE A1 (OPMUPOBAHUS MHUPOBO33PEHUSI O0YUAIOIIMXCS MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IleHayYHble MOHITHS, OTpa-
KAIOIME IEIOCTHOCTh HAyYHOM KapTHHBI MUpa U CHEIU(PUKY METOJ0B MO3HAHUS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsl, BelEeCTBO,
SHEprus, sBJICHUE, IPOIeCcC, CUCTeMa, HaAyUHBIH (aKT, MPUHLIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIIeI0BaHNe, HAOII0ACHNE, U3Me-
peHue, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIE yUeOHBIC NEHCTBUS (MO3HABATEIbHbIC, KOMMYHUKATUBHBIE, PETYIATUBHBIE), oOecnieunBatomue GpopmupoBanue GyHKIIHO-
HaJIbHOW I'PaMOTHOCTH U COLMAIbHOM KOMIETEHIIMH 00yJaroIuxcs;

CIOCOOHOCTh OOYYAIOIIMXCS MCIOb30BaTh OCBOCHHbIE MEXIUCHUIUIMHAPHbBIE, MUPOBO33pEHUYECKHE 3HAHUA M YHHMBEpCAJbHbIE YueOHbIE
JIEWCTBUA B TO3HABATEILHON U COLMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YU€OHBIMU 1T03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIISITHB-
HBIMU JICUCTBUSMU.



Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOSITEIILHO (POPMYJIUPOBATH U AKTYaIM3UPOBATh IIPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

OIPEACIIATh IEIH JISATCIILHOCTH, 33J1aBasi MapaMeTphbl U KPUTEPUU WX JTOCTHIKCHHS, COOTHOCUTh PE3YJIBTAThI JICATEIBHOCTH C ITOCTABJICH-
HBIMU 1ICIISIMU;

WCIIOJIb30BaTh TPU OCBOCHUU 3HAHWKA MPUEMBI JIOTHYECKOTO MBIIIICHUS: BBIICIATh XapaKTePHbIC MPU3HAKY MOHATHIA U YCTAaHABJIUBATH UX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MTOHATHS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMKA BEIIECCTB M XUMHUYCCKHX PEAKIIHIA,

yCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIC CBS3M MEKIY U3Y9aeMbIMH SIBJICHUSIMH,

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHIYKTUBHBIC, JCTYKTUBHEIC, TI0 aHAJIOTHH ), BBISBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccMarT-
pPHBACMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOJIBI U 3aKIIIOUYCHUS;

MPUMEHSTh B MPOLIECCE TIO3HAHUS UCIIOIb3yEMbIC B XUMUU CUMBOJIMUECKUE (3HAKOBBIE) MOJIEIH, TIPE0OPa30BbIBATH MOJICIbHBIC MIPEICTAB-
JICHUS — XUMUYECKHH 3HaK (CHMBOJI) 3JIEMEHTa, XUMUYecKasi popMysia, ypaBHEHUE XUMUYCCKOW PEaKIIUU — IIPH PEIICHUN YUYCOHBIX TIO3HABATEIb-
HBIX U MIPAKTHYECKUX 3aJ1a4, IPUMEHSTh Ha3BaHHBIC MOJICITbHBIC TIPECTABICHHUS JIUISl BBISIBIICHUS XapaKTePHBIX MPU3HAKOB H3y4aeMbIX BEIICCTB U
XUMHUYCCKHUX PEaKIIHH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECCTB U XUMUYECKUX PEAKIIHIA;

(dhopMyIIMpPOBATh METHU U 33]a91 UCCIICIOBAHUS, HCIIOJIH30BATh MIOCTABJICHHBIE 1 CAMOCTOSATEIHHO chOpMYITHpOBAaHHBIC BOIIPOCKHI B KAYECTBE
WHCTPYMEHTA IMO3HAHUS ¥ OCHOBBI [T (DOPMHUPOBAHHMSI TUTIOTE3BI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BIIa/IETh HABBIKAMU CaMOCTOSTEIHHOTO IJIAHUPOBAHUS U MPOBEACHUS YUCHUUYECKUX DKCIEPHUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIO-
JaTh 32 XOAOM IMpoIlecca, CAMOCTOSATENHHO MPOTHO3UPOBATh €r0 Pe3yNabTaT, (hOpMyIUpoBaTh 0000IIEHUS U BBIBOJBI OTHOCHUTENHHO JOCTOBEPHO-
CTH PE3YJIbTaTOB MCCIIEOBAHMUS, COCTABIIATH 0OOCHOBAHHBINM OTUET O TIPOACIIAHHON padoTe;

MPUOOPETaTh OMBIT YUYCHUYECKOH HMCCIIEIOBATEIBCKOW U MPOCKTHON JEATEIBbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSI-
TEIHHOMY IMOUCKY METOJOB PEIlIeHUs] MPAKTUUECKUX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOJOB MTO3HAHUSI.

3) paGora ¢ nngopmanmeii:

OPHUEHTUPOBATHLCS B PA3IMYHBIX HCTOYHHUKAX HH(POpPMAIHMK (HAYIHO-TIOMYJISPHAS JIATEPATypa XUMHUIECKOTO COJICP KaHUSI, CIIPABOYHBIC T10-
cobust, pecypchl HTEepHETa), aHAIM3UPOBATh WH(OPMAIIUIO PA3IMIHBIX BUIAOB M (DOPM TPEJCTABIICHUS, KPUTHICCKH OIICHUBATH €€ JOCTOBEP-
HOCTh U HEMPOTHUBOPEUHBOCTE;



(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METObI IIPH MOUCKE U 0TOOpE MHPOPMAIMH, HEOOXOIUMOM /IJ1s1 BBIMOIHEHHS Y4eOHBIX
3a7a4 ONpPEICIEHHOTO TUIIA;

MPUOOPETATh OIBIT UCIIOJIB30BaHUS MH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH M PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (pOpMY MpeacTaBieHus nHpopMauu (CXeMbl, rpapuKy, AUarpaMmbl, TaOIUIbI, PUCYHKU U JIPY-
rue);

WCIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA MPH pad0Te C XMMHUUYECKON HHPOpPMAIIHEH: MPUMEHAITh MEKIIPEIMETHBIC ((hU3ndecKue u
MaTEeMaTHYECKHE) 3HAKH U CUMBOJIBI, (DOpMYITbl, aO0OpeBHATYpPEI, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/IaeMOil TeMBI B X0J1€ TUAJIOTA U/WJIH TUCKYCCHH, BBICKA3bIBATh UCH, (HOPMYIUPOBATH CBOU TIPE/I-
JIOKEHUSI OTHOCUTENILHO BBINIOJIHEHUSA MPEITIOKEHHON 3a4a4H;

BBICTYIIATh C IIPE3EHTALIMEN PE3yJIbTaTOB [T03HABATEIBHOM JEATEIBHOCTH, ITOJIyYEHHBIX CAMOCTOSATEIBHO UIIM COBMECTHO CO CBEPCTHUKAMU
IIPU BBIMOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUUECKONW pabOThI 10 UCCIIE0BAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, peaau3aluyu y4eOHOro
MIPOEKTa, U (POPMYJIMPOBATh BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX UCCIEA0BAHUN MTyTEM COTIIACOBAHMSI MMO3UILIMN B X0/1€ 00CYKIeHUs 1 oOMeHa
MHEHMSIMU.

PeryasiTuBHbIe yHHBepCaJbHbIe y4eOHbIe AelicTBUA:
CaMOCTOSITENILHO IUIAHUPOBATh U OCYILECTBIISATh CBOIO TO3HABATENIBHYIO I€ATEIILHOCTD, ONPEeNss €€ Len U 3a1a4k, KOHTPOJIMPOBATh U 110
Mepe He0OXOJMMOCTH KOPPEKTHPOBATH MpeIaraeMblil alrOpuT™ ASHCTBUI NPU BBHIMOJHEHUN YY€OHBIX M MCCIEOBATENIbCKUX 33/]a4, BEIOUPATh

HanOoJee 3(1)(I)GKTI/IBHBII71 CII0CO0 UX peuiceHusd ¢ y‘-IéTOM MOJIYYCHHUS HOBBIX 3HAHUH O BEIIeCTBaX U XMMHYSCKUX pCaKIuAx;

OCYIIECTBIATH CAMOKOHTPOJIb AEATEILHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.
NNPEJMETHBIE PE3YJIbTATBI



[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTPaMMBbI [0 XUMHUHU Ha YIITyOJIEHHOM YPOBHE Ha YPOBHE CpeIHEro oOiero oopa3oBaHus BKIOYAIOT
cienupuyeckue 11 yueOHOro npenmMeTa « XUMHUsS» HaydHbIe 3HaHUS, YMEHHSI U CIIOCOOBI ISHCTBUI 1O OCBOSHHIO, MHTEPIIPETAIIMH U ITpeodpa3o-
BaHUIO 3HAHWM, BUIBI ACATEIBHOCTHU TI0 MOJYYSHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUI B Pa3IMUHBIX YUEOHBIX CUTYyalUsX, a TAK)KE B pealb-
HBIX )KU3HEHHBIX CUTYALUSAX, CBI3aHHBIX C XUMUEW. B mporpamme 1o XuMuu npeIMeTHbIE pe3ybTaThl IPEACTABIEHBI 10 TOJAM U3YUYEHHUSI.

10 KUIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHnyecKast XUMHsD OTPaXKaroT:

cOpPMUPOBAHHOCTH MPEJCTABICHUI: O MECTe M 3HAYCHUN OPTAaHMYECKOM XUMHHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJH B 00eCICUeHUN
YCTOWYHMBOTO Pa3BUTHS YEIOBEUECTBA B PELICHUHU MPOOIJIEM 3KOJIOTHYECKON, SJHEPreTHUECKON U MHIIEBO 0€30MMacHOCTH, B Pa3BUTHH MEIUIMHEI,
CO3JIaHMH HOBBIX MaTEpUaJIOB, HOBBIX UCTOYHHKOB 3HEPTUH, B 00ECIICUCHUH PAIIOHAIBHOTO MPUPOIONOIB30BaHuUs, B (POPMUPOBAHUH MHPOBO3-
3peHus U OOIIEeH KyIbTyphl YEJI0BEKA, @ TAKXKE IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOILICHHS K CBOEMY 3/I0POBBIO M IIPUPOIHON CpEIE;

BJIJICHUE CHCTEMOI XMMHUYECKHX 3HAaHW, KOTOpas BKIIOYACT: OCHOBOIIOJATAOIIME TIOHITUS — XMMUYECKUI AJIEMEHT, aToM, AP0 H DIIeK-
TpOHHas 000JI0YKa aToMma, S-, P-, d-aTOMHbIC OpPOUTAIIH, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aTOMa, THOPUIN3alns aTOMHBIX OpOUTAlICH, HOH,
MOJICKYJIa, BAJICHTHOCTD, 3JICKTPOOTPULATCIIBHOCTb, CTCIICHb OKUCIICHUSA, XUMUUYCCKas CBsA3b, MOJIb, MOJIApHAsA Macca, MOJIHpHLIﬁ O6”I>éM, yrie-
POJIIHBIN cKeleT, GQyHKIMOHAIbHAs TPYIIa, PauKall, CTPYKTypHbIe (pOopMyJbl (pa3BEPHYTHIE, COKPALLIEHHBIE, CKEJIETHBIE), U30MEPHS CTPYKTYpHAs
U TIPOCTPAHCTBEHHAS (T€OMETPUYECKasi, ONITUYECKasi), U30MEPbI, TOMOJIOTHUECKHI PsiJl, TOMOJIOTH, YTII€BOAOPO/IbI, KUCIOPO/- ¥ a30TCO/AEPIKALIIHIE
OpPraHMYeCcKUe COSJMHEHHUS, MOHOMED, OJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COSAMHEHNUS; TEOPHUH, 3aKOHBI (IEpPUOANYECCKUN 3a-
koH JI. 1. MenneneeBa, Teopusi CTpOCHUSI OpraHudeckux BemiectB A. M. ByrnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS U
MpEBpalICHUA SHEPIruu IMpHU XUMHUYCCKUX peaKHI/IﬂX), 3aKOHOMCPHOCTH, CUMBOJINYECKHN S3BIK XUMHHU, MUPOBO33PCHUCCKUC 3HAHHA, JICKAIIIUC B
OCHOBC IMOHUMAaHHA MIPUIUHHOCTH U CUCTEMHOCTU XUMHNYCCKUX SIBJ'ICHI/If/'I; MMpEaACTAaBJICHUA O MCXaHU3MaX XUMHYCCKUX peaKHHfI, TEPMOAUHAMUNY C-
CKUX U KUHETUYECKHX 3aKOHOMEPHOCTSIX MX MPOTEKaHHs, O B3aMMHOM BIIMSHUU aTOMOB M IPYII aTOMOB B MOJIEKyJaX (MHIYKTHBHBIM U Me30-
MepHBbIi 3¢ dekThl, opueHTanThll u Il pona); GpakTosornueckue cBeeHUsI O CBOMCTBAX, COCTaBe, MOJYyYEHUN U O€30MaCHOM HCIOIb30BAHUU BaXK-
HEeHIIHIX OpraHU4Y€CKUX BCIICCTB B 6I>ITy nu HpaKTI/I‘-IGCKOI\/JI JACATCIIbHOCTH YECJIOBCKA, O6HII/IX HAaYYHBIX NPUHOUIIAX XUMUYCCKOTO ITPONU3BOACTBA (Ha
IIpUMepe MPOU3BOCTBA METAHOJIA, TEPEPadOTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHUI: BBIABIATH XapaKTEpHbIE MPU3HAKH MOHITUHN, YCTAaHABIMBATbUX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIO-
IIM€ TIOHATHS MPH OMMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OpraHMYECKHX COEIMHEHHIA;

c(OPMUPOBAHHOCTh YMEHUH:

HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHMKY JUIsl COCTABJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX )
(dbopMys1 OpraHUYEeCKUX BEIECTB;



COCTABJISITh YPABHEHUSI XUMUUYECKUX PEAKIUN U PACKPhIBATh UX CYIIHOCTh: OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MTOCPEICTBOM CO-
CTaBJICHHS HJIEKTPOHHOTO OayiaHca 3THX pEakIHid, peakuii HOHHOTO 0OMEHa MYTEM COCTABJICHHUS MX IMOJIHBIX U COKPAIIEHHBIX MOHHBIX ypaBHe-
HUM;

M3TOTaBIMBATH MOJEIHN MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJIs1 MIUTFOCTPALIMU UX XUMUYECKOIO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHI: yCTaHABINBATh MIPUHAIJIC)KHOCTh U3YUEHHBIX OPTaHUYECKUX BEIIECTB MO MX COCTaBY M CTPOEHHIO K Ompese-
NEHHOMY KJIacCy/TpYIIe COSNMHEHUH, JaBaTh UM HazBaHus 1o cucreMatudeckord HomeHknatype (IUPAC) u npuBoauTh TpUBHATBHBIC HA3BAHUS
IUIL OTJENIBHBIX MPEICTaBUTENCH OpPraHWYeCKUX BEIIECTB (STHIICH, alleTHIICH, TOJYOJI, TIUIEPHH, STHICHIIMKOIb, (heHom, GopManbaeruy, ame-
TaJbpJErU/l, alleTOH, MypaBbUHAs KHUCIIOTA, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJIbMUTUHOBAS KUCIOTHI, TNIMLIUH, aJaHUH, MalbTO034,
bpyKTO3a, aHWIIMH, TUBUHUI, U30IIPEH, XJIOPOIIPEH, CTUPOI U JAPYyTUe);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHI XUMHUECKOW CBS3M B OPraHUYECKHX COCIMHEHUSX (KOBAJICHTHAas M MOHHAs CBS3b, G- U T-
CBS3b, BOJIOPOJIHASI CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHUS OpraHuveckux BemecTB A. M. ByTtiepoBa /i 0ObsICHEHHS 3aBUCH-
MOCTH CBOMCTB BEILLIECTB OT UX COCTaBA U CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE, (PU3MUYECKHE U XMMHYECKHE CBOMCTBAa TUIIMYHBIX MpEACTaBUTEICH pas-
JIMYHBIX KJIACCOB OPraHMYECKHX BELIECTB: AJIKAHOB, LIMKJIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB, apOMaTUYECKUX YIJI€BOJOPO/IOB, CIIUPTOB,
QJIbJIETUJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBIX U CIOKHBIX A(PUPOB, KUPOB, HUTPOCOCTUHEHUI U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YTIJIEBO-
10B (MOHO-, 1M~ ¥ TMOJIMCAXaPUJIOB), WILTFOCTPUPOBATH TEHETUUYECKYIO CBSI3b MEXKAY HUMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX PeaKIIUn
C MCIIOJIb30BaHUEM CTPYKTYPHBIX (hopmyit;

c(OpPMUPOBAHHOCTh YMEHHMSI MTOATBEPK/IaTh HA KOHKPETHBIX IIPUMEpax XapakTep 3aBUCHMOCTH PEAKIIMOHHOMN CIIOCOOHOCTH OpPraHMYeCKHX
COEIMHEHMI OT KPaTHOCTH U TUIA KOBAJIEHTHOM CBS3M (G- U M-CBSA3M), B3AUMHOTI'O BJIMSHHS aTOMOB U I'PYIIIl aTOMOB B MOJIEKYJaX;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJOPOIHOTO ChIpbs (HE(Th, MPUPOAHBIM ra3, yroib), CliocoObl €ero nepepa-
OOTKH U MIPAKTUYECKOE PUMEHEHUE NPOYKTOB MEepepaboTKy;

c(OPMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHUM O €CTECTBEHHO-HAyYHBIX METO/aX MO3HaHHUsS — HaOJII0JECHUH, U3MEPEHNUH, MOJIEIHPOBa-
HUU, SKCIIEPUMEHTE (PEaIbHOM U MBICIEHHOM) U YMEHUSI IPUMEHSTH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHUS NPUMEHATHOCHOBHBIE ONEPALU MBICIUTEIBHON AEATENbHOCTH — aHAINU3 M CUHTE3, CpaBHEHUE, 0000IeHHeE,
CHUCTEMATU3ALMIO, BBISIBICHUE IPUYUHHO-CIEACTBEHHBIX CBSI3€H — JUI U3Y4YEHHs CBOMCTB BEIIECTB U XUMUUECKUX PEaKLU;

c(OpPMUPOBAHHOCTh YMEHHUM: BBISBISATH B3aHUMOCBS3b XMMHUYECKUX 3HAHUN C MOHATHSAMH M TPEJCTABICHUSIMH JAPYTUX E€CTECTBEHHO-
Hay4YHBIX IPEIMETOB ISl 60JIee OCO3HAHHOTO MOHUMAaHUSI CYIIIHOCTH MaTepHaIbHOTO €IMHCTBAa MUPA, UCII0JIb30BATh CUCTEMHBIE 3HAHHUS 10 OpTa-
HUYECKOM XUMMHU JJ1s1 OOBSCHEHHSI U IPOTHO3MPOBAHUS SIBICHUH, UMEIOINX €CTECTBEHHO-HAYYHYIO IPUPOY;



c(OpPMUPOBAHHOCTh YMEHMM: MPOBOAUTH PACUEThl O XMMHUYECKUM (QOpMyJaM U YpPaBHEHMSIM XMMHUYECKUX PEaKIHil C HCIOJIb30BAHUEM
(du3HUecKUX BeTMYHH (Macca, 00BEM ra3oB, KOJIHUYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIISCTBA C KOJIMYECTBEHHONW CTOPOHBI: pacdyEThl MO Ha-
XOXKICHUIO XUMHYECKON (pOpMyIIbl BEIIECTBA IO U3BECTHBIM MACCOBBIM JIOJISIM XHMHUYECKUX JJIEMEHTOB, IMIPOYKTaM CTOPaHHUs, TUIOTHOCTH ra3o0-
00pa3HBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHATTU3UPOBATH U OI[CHUBATH C MO3UIIUNA SKOJIOTHUECKON O€30MacCHOCTH MOCIEICTBUS OBITO-
BOH M MPOW3BOJICTBEHHON JCATEILHOCTH YEJIOBEKA, CBA3aHHOMN C MepepadOTKOM BEIIECTB, HCIIOIh30BATHIIONYUCHHBIC 3HAHUS JJIsI IIPUHSATHUS T'pa-
MOTHBIX PEIICHUN TPOOJIEM B CHTYAIUSIX, CBI3aHHBIX C XHMHCIH;

c(hOpPMHUPOBAHHOCTh YMEHUI: CAMOCTOSTENILHO TUIAHUPOBATH U MMPOBOJAUTH XUMUYECKHUI SKCIIEPUMEHT (TMOIy4YeHHE U U3y4YeHUEe CBOICTB Op-
TFaHUYECKUX BEUIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOIOB PA3IMYHBIX KIACCOB M KUCIOPOJICOACPKAUIUX OPraHUYECKUX BEIIECTB, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 M0 PACIIO3HABAHUIO OPTAHMUYECKUX BEUIECTB) C COOIOICHUEM MPaBMII 0€30MacHOr0 OOpaIleHus ¢ BEIIECTBAMH U Jia-
OopartopHbIM 000pyAOBaHHEM, (POPMYITHPOBATH 1IEJIh UCCICAOBAHHUS, MPEACTABIATL B Pa3IMIHON (PopMe pe3yabTaThl SKCIIEPUMEHTA, aHATTU3UP O-
BaTh U OLIEHUBAThH UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTH YMEHUH:

COOJTFOIATh MPaBUIIA YKOJIOTHUECKHU IEIeCO00Pa3HOTO MMOBEJCHUS B OBITY U TPYIOBOM JEATEIHHOCTH B IENISIX COXPAHEHUS CBOETO 3I0POBBSI,
OKpY>Karole NpUPOJIHON CPEAbI U TOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCUUYECKOIO JCMCTBUS HA KUBbIE OPraHU3MBbI ONIPEIEIEHHBIX OPIraHMYECKUX BELIECTB, IOHMMAas CMBICI MTOKa3aTe-
s K

aHAJIM3UPOBATh 11€JIECO00PA3HOCTh MPUMEHEHHs] OPraHMYECKUX BEIIECTB B IMPOMBIIUICHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIICHUS
PHUCK-TIONIB32;

c(hOpPMHUPOBAHHOCTb YMEHUM: OCYIIECTBIIATH IIEJICHAMPABICHHBINA TTOMCK XUMHUECKOM MH(OPMAIIMK B PA3TUYHBIX UCTOYHUKAX (HaydHas U
yuyeOHO-Hay4YHas TUTepaTypa, CpecTBa MaccoBoil nHdopmanuu, IHTepHET U apyrue), KpUTUYECKH aHATH3UPOBATh XUMUYECKYI0 HH(OPMAIIHIO,
nepepadbaTbIBaTh €€ U UCIOIB30BaTh B COOTBETCTBHUH C MTOCTABICHHOM yueOHOU 3a1auei.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XUMHs OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN: O MaTEPUATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE U
3HAYEHUHU XMMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ poyH B 00EeCIIeUeHUH YCTONYMBOTO Pa3BUTHSI, B PEIICHUU MPOOIEM IKOIOTUYECKOU, SHEP-
TEeTUYECKON U TUIIEBOM O€30MaCHOCTH, B PA3BUTHH MEIUIIMHBI, CO3/JaHUN HOBBIX MATEPUAJIOB, HOBBIX NCTOYHHKOB DHEPTHH, B 00ECIICUCHUN Pa-
[IUOHAJBFHOTO TPUPOOTOIB30BaHMs, B (POPMHUPOBAHUNA MHUPOBO33PEHUS U OOIICH KyIbTyphl YEJIOBEKA, a TAK)KE IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpELIE;



BJIAJICHHE CUCTEMOM XMMHMYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIArAIONIUE MMOHITUS — XUMHUECKUI 3JIEMEHT, aTOM, sIIpO aToma,
U30TOIIBI, DJIEKTPOHHAsE 000JI0YKa atoMa, S-, P-, d-aToOMHBIE OpOMTANIN, OCHOBHOE M BO30Y)XJIEHHOE COCTOSHHS aTOMa, THOPUAN3AIMs aTOMHBIX
opOuTanei, HOH, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIHOCTh, CTENIEHb OKUCICHHS, XUMUYECKasi CBSA3b (KOBaJICHTHAs, HOHHASI, METaJTH4e-
CKasi, BOJIOPO/IHAs ), KPUCTAININYECKas! PeIIETKA, XUMHUECKasl peakiysi, pacTBOpP, NEKTPOIUTHI, HEIEKTPOIUTHI, JIEKTPOJIMTUUECKAs IUCCOLMa-
1Us1, CTENEHb JUCCOLMALUK, BOJOPOIHBIN MOKa3aTesb, OKUCIUTENb, BOCCTAHOBUTENb, TEMJIOBOM A3PPEKT XUMUUECKOH PEaKLUU, CKOPOCTh XUMHU-
YEeCKOM peakluy, XMMUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI (TEOPHUsl ANEKTPOJIUTUYECKON nucconManuu, nepuoanueckuii 3akon .M. Menne-
JIeeBa, 3aKOH COXPAaHEHMs MAcChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPALLEHUS SHEPTUU IIPU XUMUUECKHUX PEaKLUsiX, 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHMH, MUPOBO33pPEHUYECKHE 3HAHUS, JIeKalllie B OCHOBE IIOHHU-
MaHMsl HOPUYMHHOCTH M CHCTEMHOCTH XMMHUYECKHMX SIBJICHMH; COBPEMEHHBIE IPEJCTAaBICHHS O CTPOCHUHU BELIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJISIPHOM U Ha/JIMOJIEKYJISIPHOM YPOBHSX; IPEJCTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKIUM, TEPMOJAUHAMUYECKUX U KMHETUYECKUX 3a-
KOHOMEPHOCTSX MX IMPOTEKAHUs, O XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CHCTEMax; (haKTOJOTHYECKHE CBEIEHHUS O CBOMCTBAX, CO-
CTaBe, MOJIyYeHUH U 0€30MacCHOM HCIOJIb30BAaHUM BAXHEHUIIMX HEOPraHWYECKUX BELIECTB B OBITY U MPAKTUUYECKOM AEATEIbHOCTH 4elloBeka, 00-
IIMX HayYHBIX MPUHLIMIIAX XUMUYECKOTO IPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTepHbIC MPU3HAKU MMOHATHH, yCTAaHABIMBATh UX B3aHUMOCBS3b, UCTIOIB30BAThH COOTBETCTBYIO-
III1€ MTOHATHS NPU ONKMCAHUU HEOPTaHUYECKUX BELIECTB U WX MPEBpaILCHU;

c(OPMHUPOBAHHOCTh YMEHHUS HCII0JIb30BaTh XUMUUECKYIO CUMBOJIMKY /ISl COCTaBJIECHUS (DOPMYJT BEIIECTB M YpPaBHEHUH XUMHUECKUX peak-
i, cucrematudeckyro HomeHknarypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTACIBHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTENEHb OKHMCICHUS XMMMUYECKHX 3JIEMEHTOB B COCIMHEHMSX, BUJ XUMHUECKON
CBsI3M (KOBaJIEHTHAs, MOHHAS, METAJUIMYECKast, BOJAOPOIHAS ), TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCMMOCTH CBOMCTB BEIIECTB OT BHUJAa XMMHUYECKOM CBSI3M U THNA KPUCTAJUIMYECKON pPElIETKH,
OOMEHHBIH U TOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBA3H;

c(OPMHPOBAHHOCTh YMEHUI: KilacCU(PULIMPOBATh: HEOPTaHUUECKUE BEIIECTBA MO0 UX COCTaBY, XMMUYECKHE PEAKLUHU 10 Pa3IuyHbIM MpH-
3HAaKaM (YMCIly U COCTaBY pearupyrolIiX BELIECTB, TEIJIOBOMY 3 (EKTy peakiu, NU3MEHEHNUIO CTEeNEHEeH OKHUCIEHUs 3JIEMEHTOB, 0OPaTUMOCTH,
Y4aCTHUIO KaTaJlu3aTopa U JAPYTUe); CaMOCTOSTENIbHO BEIOUPATh OCHOBAHUS U KPUTEPHUH AJIs KilacCU(UKAIIMM U3y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKuuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBaTh CMBICI Nepuoaudeckoro 3akona J[. M. MenzaeneeBa u AeMOHCTPUPOBATH €r0 CUCTEMAaTU3UPYIO-
Y10, OOBSCHUTENbHYIO U IPOTHOCTUUYECKYIO QYHKIUY;

c(OpPMUPOBAHHOCTh YMEHUMN: XapaKTEPHU30BaATh JIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB XMUMUYECKUX AJIEMEHTOB IIEPBOrO—YETBEPTOTO Te-
puonos Ilepuonnueckoii cucremsl J[.J. MeHneneeBa, UCIIoNb3ysl MOHATHS «IHEPIETUUIECKUE YPOBHHY, «IHEPreTUUECKHE MOTyPOBHIY, «S-, P-, d-
aTOMHBIE OpPOUTAIIN», KOCHOBHOE U BO30YXIEHHOE SHEPreTUYECKHE COCTOSHUS aTOMay; 00bICHATH3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHU-



YECKHUX 3JIEMEHTOB M MX COEAMHEHHH mo nepuojaM u rpynmam [lepuonnueckoit cucremsl 1. 1. MenaeneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOCHHSI UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, IMOATBEPKIAThH
CYILLIECTBOBAHUE M'€HETUYECKON CBSI3U MEXy HEOPTraHUYECKMMU BEUIECTBAMHU € ITOMOILBIO YPABHEHHUI COOTBETCTBYIOLIMX XUMHUECKUX PEAKIIMIA;

c(OPMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS JIEKTPOH-
HOTo OajlaHca ATUX PEaKIHif; peaKknii HOHHOTrOo 0OMEHA MyTEM COCTABIICHHS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUN; peakUuil THAPOIIU-
3a; peakIui KOMILJIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMITJIEKCOB IMHKA U AJIIOMUHUA);

c(OPMHUPOBAHHOCTh YMEHUS O0BSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKHUX PEaKIUil C y4€TOM MX SHEPreTHUECKUX XapaKTEePUCTHUK,
XapakTep U3MEHEHHUsI CKOPOCTH XMMHYECKON PeakIui B 3aBUCUMOCTHU OT Pa3NYHbIX ()aKTOPOB, a TAKKE XapaKTep CMEIIEHUs XUMHUYECKOIO paB-
HOBECHS I0]] BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle arense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUECKUE PEAKIINH, JICKAIIUE B OCHOBE IMPOMBIIUICHHOTO MOJyYeHUsI CEPHOU KHUCIOTHI,
aMMHaKa, o01Me Hay4YHbIE MPUHIUIBI XUMUYECKUX MPOU3BOJICTB; 1IEIECO0OPA3ZHOCTh MPUMEHEHHSI HEOPIraHUYECKUX BEIECTB B MPOMBIIIICHHO-
CTH U B OBITY C TOYKH 3pEHUSI COOTHOLICHHSI PUCK-TIOJIB34;

c(OPMHPOBAHHOCTH BIIAJCHUSI CUCTEMOM 3HAHUN O METOJaX HayYHOTO MO3HAHUS SBICHUA MPUPOABI — HAOIIOIEHHE, H3MEPEHHE, MOICITH-
poBaHMeE, PKCIIEPUMEHT (peaibHbI U MBICICHHBIN), HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHATh 3TH 3HaHMSI NIPU SKCIEPUMEH-
TaJbHOM HCCJIEIOBAHUU BEIIECTB U 7151 OOBACHEHUSI XUMHUUECKUX SBIICHUH, MMEIOIIHUX MECTO B MPUPOJIE, MPAKTUUECKOM AeATEeIbHOCTH YelIOBEKa
U B [IOBCETHEBHOM XKU3HU;

c(OpPMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XMMUYECKUX 3HAHUN C TMOHATHSAMH W TMPEACTABICHUSMHU JIPYTHMX E€CTECTBEHHO-
Hay4YHBIX IPEIMETOB It 00Jiee OCO3HAHHOTO MOHUMAaHMsI MAaTEPHAIbHOTO €IMHCTBA MHUPA;

c(OpPMUPOBAHHOCTh YMEHMSI IPOBOAUTH PACUEThI: C UCIIOJIB30BAHUEM TOHATUN «MaccoBas J0JIsI BELIECTBA B paCTBOPE» U «MOJISIpHAs KOH-
LEHTpalMs»; Macchl BellecTBa WK 00bEMa ras3a 1o U3BECTHOMY KOJMUYECTBY BELIECTBA, Macce MU 00BEMY OJJHOTO U3 YYaCTBYIOIIUX B pEaKIUU
BEIIECTB; TEMJIOBOro 3¢ (deKTa peakuu; 3HaUe€HHUsI BOJOPOIHOTO MMOKa3aTessl paCTBOPOB KUCIIOT U I1eI0Yel C U3BECTHOW CTETEHBIO AUCCOLUAINY;
Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEaKIMH, €CIIM OJJTHO M3 UCXOHBIX BEIIECTB JJaHO B BUJE PACTBOPA C ONpPEEIEHHON MacCOBOM
J0J1eH pPacTBOPEHHOTO BEIECTBA WIN JaHO B N30BITKE (MMEET IPUMECH); JOIH BBIX0/a IPOAYKTA PEaKIMU; OOBbEMHBIX OTHOLIEHUH ra3oB;

c(OPMHUPOBAHHOCTh YMEHMI: CAMOCTOSITEIBHO IJIAHUPOBATH M MPOBOJUTH XUMUYECKUN SKCIIEPUMEHT (MPOBEJCHUE peakluii HOHHOTO 00-
MEHa, MOATBEPKACHUE KAaUECTBEHHOIO COCTaBa HEOPraHMYECKHUX BEIIECTB, ONPEACIECHUE CPEAbl PACTBOPOB BEUIECTB C MOMOLIBI0 MHAUKATOPOB,
M3Y4YECHHUE BJIMSHHS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaklMH, pelleHHe HKCIEePUMEHTalIbHBIX 3a/ad Mo TemMaMm «Metamisl» u
«Hemeramnel») ¢ cobmoieHneM npaBuil 6€30MacHOro o0palleHusi ¢ BEIIeCTBaMU U J1a00paTOPHBIM 000pyaoBaHHEM, (HOPMYIHPOBATh LENb HC-
CIIeZIOBaHMSL, IPEJCTABIATH B PA3IMYHON (opMe pe3ynbTaThl IKCIEPUMEHTA, aHAIN3UPOBAThH M OLIEHUBATHHX JIOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIIOIaTh MPaBUiIa MOJb30BAHUS XUMUUYECKON MOCYAO0N M J1abOpaTOpHBIM 000pYyI0BaHUEM, OOpAIICHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU I10 BBIITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB, YKOJIOTHUECKU IIEIECO00Pa3HOT0 TOBEIe-
HUS B OBITY ¥ TPYJOBOU JNEATEIHHOCTH B IEJSIX COXPAHEHHUS CBOETO 37I0POBbSI, OKPYKAOIIEH MPUPOIHON Cpebl U JOCTHKECHUS €€ yCTONYUBOTO
pa3BUTHS, OCO3HABATH OMTACHOCTh TOKCUYECKOIO IEUCTBUS HA KUBBIE OPTraHU3MbI ONPEACIEHHBIX HEOPTaHUUECKUX BEIIECTB, IOHUMAsi CMBICII 110-
kazarens IT1K;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATh IEJICHANIPABICHHBIN MOMCK XUMUYECKOW MH(GOPMAIIUU B Pa3IMYHBIX UCTOYHHKAX (HAy4YHAs U
yaeOHO-Hay4YHas JIUTepaTypa, CPelICTBA MacCOBOM MHGpopMauu, IHTepHET U Apyrue), KpUTUYECKH aHAITM3UPOBATHXUMUYECKYI0 HH(OpMAIIHIO,
nepepadbaTbIiBaTheE U UCIIOJIb30BATHB COOTBETCTBUU C IMIOCTaBJICHHON yueOHOIl 3a1aueii.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KouunyecTBO yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/1esioB M TeM IPO- (undposbie)
Kourposbubie IIpakTHyeckue
n/n rpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUH
I1 i .T
11 crpocsm oprarmeci cocmeni A M. 8 buomorera LIOK
' P P A S https://m.edso00.ru/d69df650
byrneposa
Hroro no pazneny 8
Pa3nen2. YriaeBoaopoabt
21 [IpenenpHbIe yriIeBOAOPOABI — AJIKAHBI, 5 1 bu6mmoreka [IOK
' UKJIOATKAHbBI https://m.edso0.ru/d69df650
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bu6mmorexa [IOK
2.3 A 8
POMATIHECKHE YIICBOAOPO/EI (apeHbi) https://m.eds00.ru/d69df650
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJOPOIOB U HX 4 bubnmnoreka [JOK
' nepepaboTka https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 r 4 1
IOTEHIPOHIBOAHHE YIIEBOROPOAOE https://m.eds00.ru/d69df650
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Pasznea 3. Kucaopoaconepskamue oprannieckue coeJuHHeHU st
bu6 OK
3.1 Crnuptsl. Oenon 11 1 Hommotexa Il

https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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Hroronopazneny 11
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11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM MPO- ungposbie
Ne n/n P P Kontpoabnbsie IlpakTuueckue (mupp )
rpamMMbl Bcero oOpa3oBaTesibHbIE
pecypchl
Paznenl. TeopeTuyeckne 0CHOBbI XUMHMHU
» CTrllf)oeHHe atoma. [lepuoanueckuii 3aKoH . BuGmorexa LOK
. u [lepuonnueckas cucrema XMMHUYECKUX
pHOA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Ctpoenue BemiectBa. MHOrooopasue 11 bubnunoreka [JOK
' BEIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
1.3 X 19
VIMIITFICCICHE pealtiit https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31
EMETALIL https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
2.2 M 23
CraIbt https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3nea 3. XuMus 4 :KU3Hb
31 MeTtoapl T03HAaHUS B XUMUU. XUMHSI U 9 bubmuorexa [JOK

KH3Hb

https://m.edsoo.ru/2dd57f24
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Utoro mo pazneny 9

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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