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IHHOACHUTEJIBHASA 3ATINCKA

XuMHs Ha ypOBHE YIIIyOJIEHHOTO M3Yy4YCHHS 3aHMMAaeT BAXHOE MECTO B CHCTEME €CTeCTBEHHO-HAay4dyHOro oOpasoBanus ydamuxcs 10—11 kmaccos.
W3yuenne npeamera, peannsyemMoe B YCIOBUAX IU(PPEpeHIUPOBAHHOTO, MPO(UIBHOTO OOYYEHHUs, MPHU3BAHO OOECIEYUTh 0O0IIC00pa30BATEIbHYIO U
OOMIEKYIBTYPHYIO MTOATOTOBKY BBIITYCKHHKOB IITKOJIBI, HEOOXOIUMYIO ISl QIalTAlluU WX K OBICTPO MEHSIOLIUMCS YCIIOBHSIM JKU3HU B COITMYME, a TaKKe IS
MIPOJOIDKEHHUST 00yYeHHS B OpraHN3alUsIX Ipo(GeCCHOHATBLHOTO 00pa30BaHUs, B KOTOPBIX XHMHUS SIBIISIETCS OJJHOUN U3 MPHOPUTETHBIX AUCIUTUIIH.

B mporpamMmMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XUMHsS» IMOJIydaeT MOAPOOHYI0O HHTEPIPETAIHI0O B COOTBETCTBUU C OCHOBOIIOJIATAIOIUMH
nosnoxxeHussMu @I'OC COO o B3anMO0OYyCIOBIEHHOCTH LI€JIEH, COAepkKaHUs, pe3yabTaTOB 00yUeHHs U TpeOOBaHUN K YPOBHIO NMOATOTOBKH BBITYCKHUKOB, a
Takke npukasa Munucrepcrba npocsemienns Poccun ot 09.10.2024 Ne 704 «O BHeceHMM U3MEHEHHMH B HEKOTOPBIE NMPUKa3bl MUHUCTEPCTBA IPOCBEIICHUS
Poccuiickoit @enepariu, kacatoumecs (enepalibHbBIX 00pa30BaTEIbHBIX MTPOrPAMM HAYaJIbHOTO 00IIero oOpa3oBaHusi, OCHOBHOTO OOIIero oOpa3oBaHus U
cpenHero ooOmiero oopazoBanus”. CBHAECTETLCTBOM TOMY SIBJISIFOTCS CJIEAYIONINE BBIMOTHIEMBIE MPOTPAMMOMN TT0 XUMUU (PYHKITHH:

e  WH(POPMAIMOHHO-METOMUECKAs], peaTu3alisl KOTOPO oOecreYnBaeT MOJYYCHHE TPEACTaBICHUS O MENX, COJACp)KaHuH, oOmen
CTpaTeruy 0OydeHUsI, BOCTIUTAHUS U PA3BUTHS 00yJarOIINXCsl CPEACTBAMHU MPEAMETA, N3y4aeMOT0 B paMKaX KOHKPETHOTO PO (IS,

e  OpraHW3aIMOHHO-TUIAHUPYIOIIAsi, KOTOpas MpeAyCMaTpPUBAET OMpEeIICHHE: MPUHIMIIOB CTPYKTYPHPOBAHUS M TIOCIEAOBATEIEHOCTH
M3ydeHHs] y9eOHOT0 MaTephalla, KOJMYECTBEHHBIX M Ka4eCTBEHHBIX €r0 XapaKTePUCTHK; IMOIXO0I0B K (POPMHUPOBAHUIO COJIEPKATEITHHONH OCHOBBI
KOHTPOJISI M OIIEHKH 00pa30BaTeIbHBIX TOCTHKECHUH 00YJaIOMIMXCs B pAMKaX HTOTOBOM aTTECTAIlUK B (JOPME €MHOTO TOCYAaPCTBEHHOTO IK3aMeHa
10 XUMHUHU.

IIporpamma i yriryOI€HHOTO U3Y4EHHS] XMMHHU:

®  YCTaHABIMBAeT WHBAPUAHTHOE IIPEIMETHOE COJEp:KaHUE, O0sA3aTeNbHOE [UIl M3Y4EHUS B paMKax OTAEIbHBIX MNpoduiieH,
IIpeyCMaTpUBAET paclpe/ielieHUue U CTPYKTYPUPOBAaHHUE €ro 0 KiaccaM, OCHOBHBIM COZEP KaTeJIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e  1aéT NpUMEpHOE pacupezereHue yaeOHOro BpeMEeHU, PEKOMEHIyeMOT0 [l U3y4eHUs OTJEIIbHBIX TEM;

e  qpeanaraeT MPUMEPHYK IOCIEIOBATEIbHOCTh H3ydyeHUs YydyeOHOro maTtepuana C y4€TOM JIOTMKM IIOCTPOEHHMs Kypca,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3€H;

e  1aéT METOJMYECKYI0 HHTEpIpeTaluio Leled M 3ajay M3ydeHHUs MpeaMeTa Ha YrIyOJEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX
IIPUOPUTETOB B CUCTEME CPEIHEro oOIIero oOpa3oBaHUs, COACPIKATEIBHOW XapaKTEPUCTUKU IIJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHMS OCHOBHOM
o0Opa3oBaTesIbHON POrpaMMBbl CPEAHEro 001ero 00pa3oBaHus (JIMYHOCTHBIX, METAIIPEAMETHBIX, IPEAMETHBIX), a TAK)KE C YIETOM OCHOBHBIX BUI0B
y4eOHO-1I03HaBaTEIbHBIX JEHCTBUI 00yUaloIIerocs o OCBOEHHUIO COIEPKaHMs ITpeIMeTa.

Ilo Bcem Ha3BaHHBIM MO3MLHUSAM B IPOrpaMMe MO XUMHUH HPEAYCMOTpPEHa MPEEMCTBEHHOCTb C OOYyYEHHEM XHMHUHU Ha YpPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHus. 3a IpejeslaMyd YCTaHOBJIEHHON MPOTrpaMMOM MO XMMHHU 00s3aTeIbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH colepxaHMus ydeOHOro mpeamera
«XuMU» 0CcTa€Tcs BOZMOKHOCTh BBIOOpA €ro BapuaTUBHOM COCTABIIAIONIEH, KOTOpAs I0JIKHA OTIPENIENIATHCS B COOTBETCTBUH C HAlpaBJIeHUEM KOHKPETHOTO
npoduiis oOyueHusl.

B cootBercTBUM ¢ KoHuUentyaabHbIMU mosiokeHUsIMH OI'OC COO o Ha3HaueHHM NpeAMETOB 0a30BOT0 W YriIyOJNEHHOTO YPOBHEH B cHucTeMe
middepeHInpoBaHHOTO 00yYeHHMsI Ha YPOBHE CpeHEero oOIero o0pa3oBaHHUs XUMHS HAa YpOBHE YIUIYOJEHHOTO M3ydeHMs HANpaBleH Ha peau3alluio
MIPEEMCTBEHHOCTH C MOCIIEAYIOIIUM 3TarloM MOJTy4eHHUs] XMMUYECKOT0 00pa30BaHMsl B paMKax U3y4eHUs CIIEIMATIbHBIX €CTECTBEHHO -HAYYHbBIX U XMMUYECKHX
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JUCUMIUIMH B BY3aX M OpraHU3alMiax CpeIHero npo(ecCHOHAIBHOrO oOpa3oBaHMs. B 3Toil cBsA3M u3ydeHue mnpeaMera «XHUMHUS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha PAaCUIMPEHHE W YIIIyOJIeHHWE TEOPETUYECKOM M MPaKTHYECKOW MOJArOTOBKH OOYYalOMIMXCS, BBHIOPABIIMX OMpPENeNEHHBIN Mpoduib
00y4eHus1, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONMIET0 MOMYyICHUsI XMMUIECKOTO 00pa30BaHys B OpraHu3ausx mpodeccnoHanbsHoro oopasoanus. Hapsaay
¢ atuM, B cBere TpeboBanuit ®I'OC COO k mnaHupyeMbIM pe3yibTaTaM OCBOEHHUS (penepasibHOM 00pa3oBaTEIbHOM MPOTPaMMblI CPEIHETO OOIIETO
o0Opa3oBaHusl M3ydeHHE IMpeaMeTa «XUMHUS» OPHEHTHPOBAHO TAK)KE HA pEIICHHE 3aJad BOCIUTAHUS M COLMAIBHOTO Pa3BUTHA OOYYaIONIUXCS, Ha
(dbopmMupoBaHHE y HUX OOLICHHTEIIEKTYAIbHBIX YMEHUH, YMEHUH pallMOHAIM3AINN Y9eOHOTO Tpyna U 000OMIEHHBIX CIIOCOOOB AEATEIBHOCTH, HMEIOIIH X
MEXIUCUUILIMHAPHBINA, HAIIPEAMETHBIN XapaKTep.

CoCTaBISIOMMME TIPeIMETa «XUMUSD Ha YPOBHE YIITYONEHHOTO M3YUEHUS SBISIOTCS YIITyONEHHBIE Kypchl — «Opranndeckas xumus» u «O0mas u
Heopranuydeckas XuMus». [Ipu onpeaeneHnn moaxoA0B K 0TOOPY U CTPYKTYPHOH OpraHM3aliy COAep:KaHus 3TUX KypCOB B ITPOTPaMMe 1O XUMHU U 32 OCHOBY
nipuHATH noJioxkeHust GI'OC COO o paznuuusix 6a30BOT0 1 yriayOoiaEHHOTO YPOBHEH M3YUSHHS MPEaIMeETa.

OcHoOBy conepxaHust KypcoB «Opranndeckas xumus» u «OOmas U HeopraHUYecKass XHMHUs» COCTaBJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUHN U
YMEHUH, OTHOCSIINXCSA K 0a30BOMY YPOBHIO U3yUESHHS ITPEIMETa. JTa CUCTEMa 3HAHHUH TOJTydaeT onpeAeIéHHOE TEOPETHUECKOE JOTIOTHEHUE, TIO3BOJISIOIIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJIbIINI OO0bEM (aKTOJOTMYECKOro marepuania. Tak, Ha YriyOJE€HHOM YpOBHE M3y4deHHs IpeaMmera olecreueHa
BO3MO’KHOCTh 3HAYUTEIHHOTO YBEIHMUEHHUS 00hEMa 3HAaHUI 0 XUMUYECKHX DIIEMEHTaX U CBOMCTBAX MX COCJAMHEHHUI Ha OCHOBE pPACIIMPEHHS U YriTyOIeHus
MPEJCTAaBICHUI O CTPOCHUH BEIIECTBA, XMMHUYECKON CBSI3M W 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIIHid, pACCMATPHBAEMBIX C TOYKH 3PEHHS XHMHYECKOU
KAHETHKH ¥ TepMOJUHAMUKH. V3ydeHHe meproaudeckoro 3akoHa W [leproandeckoil CHCTEMBl XMMHUYECKHX AJIEMEHTOB Oa3UpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXaHWYECKUX MPEICTaBICHUSIX O CTPOCHHUU aroMa. XHMHUYECKas CBSA3b OOBACHAETCS C TOYKM 3PEHMSI SHEPreTHUECKUX HU3MEHEHHH mpu eé
o0pa3oBaHMM M pa3pylIeHUH, a TaKXKe C TOYKH 3PEHHUs MEXaHH3MOB e€ oOpazoBaHus. M3yueHue THNOB peakuuil AOMOJHSETCS (OPMHUPOBAHUEM
MIpe/ICTaBICHUM 00 3JIEKTPOXMMHUYECKUX MPOIECccax M 3JEKTPOJIM3€ PacllylaBOB M pacTBOPOB BemlecTB. B Kypce opraHnyeckoil XUMUuM Npu pacCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COSAMHEHUN yIensieTcss 0c000e BHUMaHUE BOIIPOcaM 00 AJIEKTPOHHBIX 3P dekTax, 0 B3aNMHOM BIMSIHUU aTOMOB B MOJICKYJIaX U
MEXaHU3MaXxX PEaKIui.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJEPKaHHUE KYPCOB XUMUHU YIITyOJIEHHOTO YPOBHS M3YYEHHUS JJISl KIACCOB OIMpeneaEHHOro npoduis (I1aBHBIM
00pa3oM Ha UX CTPYKTYPY U XapaKTep JOMOJHEHUH K oOIIel cucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, HampuMep, B
COJIep’)KaHUU TMpeaMeTa Ui KJIACCOB XUMUKO-(U3UYECKOTO Mpoduiis 00JbIIoe 3HaUeHne OyAyT UMETh 3JIEMEHThl yueOHOTro MarepHualia o oOmel XuMum.
[Ipu u3yyeHun mpeaMmera B JaHHOM Cllydae akUEHT OyAeT clelaH Ha OOIIHOCTh METOJOB MO3HaHUs, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (DU3UKE:
aTOMHO-MOJIEKYJIsIpHas Teopusi (MoJIeKylspHasi Teopus B (PU3UKE), 3aKOHBI COXPAHEHHS MacChl U DHEPIUHU, 3aKOHBI TEPMOJIUHAMHKH, SJIEKTPOIU3A,
MIPEJICTaBJICHUS O CTPOCHHUH BELIECTB U JIPYToe.

B To0 e Bpems B coJiep:KaHUU MPeMeTa sl KI1acCOB XUMUKO-OUOIOTHUECKOro Mpoduiis 00BN yIenbHbINA BeC OyIeT UMETh OpraHnyeckasi XuMusl.
B sTom ciywyae npegocraBisieTcsi BO3MOKHOCTD Ui 0oJiee 00CTOATEIHbHOTO PACCMOTPEHUS XMMUUECKON OPraHU3aliy KJIETKU Kak OMOJIOTHYECKOM CUCTEMBI,
B COCTaB KOTOPOU BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIUMHUbI, OSITKU, YTIEBO/IbI, HyKIIEHHOBBIE KUCIOTHI U apyrue. [Ipu aTom 3HaHUS
0 COCTaBE M CBOMCTBaxX IMpEJACTAaBUTEICH OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIECTB CIY>KAaT OCHOBOH Ml M3y4EHHS CYIITHOCTH MPOIeccOB (DOTOCHHTESA,
JIBIXaHUSI, TUIIEBAPCHHUS.



B mnane ¢opMupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOJOB MO3HAHUSA U OMBITA MPAKTHYECKOTO MPUMEHEHHS
HAyYHbIX 3HAHUW M3Y4YCHHUE MpeaMeTa «XUMUs» Ha yriyOlIéHHOM ypOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3AX C YUCOHBIMH MpPEIMETaMH, BXOISIIMMH B
COCTaB IpeIMETHBIX obnactelt «EcTecTBEeHHO-HayuHbIe TpeAMEThI», «MaTtemaTtuka U UHpopMaTuka» U «PyCcCcKHil SI3bIK U JIMTEpATypay.

[Ipu u3ydyenun yueObHOTO TpeaMera «XHUMHUsD» Ha YIIIyOJEHHOM YpOBHE TaKkKe, Kak Ha YpOBHE OCHOBHOTO W CpeaHero olmiero oOpasoBaHus (Ha
0a30BOM ypOBHE), 3aJa4cii NEPBOCTEIICHHONW 3HAYMMOCTHU SIBIIICTCS (DOPMUPOBAHHE OCHOB HAYKHM XMMHH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHWUS,
MIPaKTUYECKOMN JeSITEIbHOCTU YEJIOBEKA U OJJHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Perienne 3Toi 3aaun Ha yriryoJ€HHOM YpOBHE U3ydEHUS IpeaMeTa
MIPENI0JIaraeT pean3aluio TaKuX Lelel, Kak:

e  (opmupoBaHHE MPEACTABICHUI: O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUN MPUPOJIBI, O MECTE
XUMHHM B CHUCTEME E€CTECTBEHHBIX HayK M €€ BeAylled poju B OO0ecrneyeHUH YCTONYMBOIO Ppa3BUTHS YEJIOBEUECTBA: B PEUICHUM MpPoOIeM
9KOJIOTMUECKOM, SHEPreTHUeCKON 1 MUIIEBOM O€30M1acCHOCTH, B pa3BUTHH MEAUIIMHBI, CO3JaHIUH HOBBIX MAaTEPUAJIOB, HOBBIX HICTOYHUKOB SHEPTUH, B
00ecreyeHny palMOHAIIBHOTO MPHUPOAOIOJIL30BaHUS, B (POPMUPOBAHUN MHUPOBO33pEHUS U OOIIEH KyJIbTYyphbl YEJIOBEKa, a TAKKE IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

®  OCBOEHHE CHCTEMbI 3HAHU, JIeXKAIIUX B OCHOBE XUMUYECKOM COCTaBJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (DyH1aMEHTaIbHbBIX
MOHATH, 3aKOHOB U TEOPUH XUMHUHU, COBPEMEHHBIX MPECTABIEHUN O CTPOCHUHU BELIECTBA HAa PA3HBIX YPOBHIX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U KMHETUYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMMHUUYECKUX PEaKIMi, 0 XUMUYECKOM PaBHOBECHH,
pacTBOpax U JUCIEPCHBIX CUCTEMAaX, 00 0OIIMX HAyYHBIX MPUHLUIIAX XUMUYECKOTO MPOU3BOJICTBA;

e  (opmHpoBaHHE y OOYYAIOIIMXCS OCO3HAHHOIO NOHUMAaHMS BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMUYECKHUX 3HAHUM A O0ObACHEHMS
KJIFOYEBBIX UAEH U MpoOJIeM COBPEMEHHOM XUMMH, Ul OOBSICHEHUS U MPOTHO3UPOBAHUSA SIBIICHUH, NUMEIOLMX €CTECTBEHHO-HAYYHYIO IPUPOLIY;
IPaMOTHOTO pELIeHUs NpoOJeM, CBS3aHHBIX C XHMMHEH, NPOrHO3MPOBAHMs, aHAIW3a M OLIGHKU C IMO3UIMHA HKOJOTMYECKOW Oe3011acHOCTH
MOCIEACTBUI OBITOBOM M TNPOU3BOJCTBEHHON JEATENBHOCTU YEJIOBEKa, CBS3aHHOM C XUMHUYECKMM IPOU3BOACTBOM, HCIIOJIb30BAaHUEM U
nepepaboTKOM BEIECTB;

e  yriuyOieHue MpeacTaBICHUM O HaydyHBIX METOJaX MO3HAHUSA, HEOOXOAUMBIX Ul MPUOOPETEHHs] YMEHUM OpUEHTHPOBATHCS B MHpE
BEIIECTB U 00BACHEHUS XUMUYECKUX SBJICHUM, UIMEIOLINX MECTO B IIPUPOJIE, B IPAKTUYECKOH EATEIbHOCTH U TIOBCEIHEBHOM JKU3HU.

B nuiane peanuzanuy nepBOOYEpEAHBIX BOCHHMTATENIBHBIX U Pa3BUBAIOMUX (YHKIUI LIEJTOCTHON CUCTEMBI CpeJHEro oOuiero oOpazoBaHUs MpU
U3YyUYEHHH NpeaMeTa «XUMUS» Ha YriIyOJEHHOM YpOBHE 0COOYIO aKTyaIbHOCTh IPHOOPETAIOT TaKUE LIENH U 33/1a4H, KaK:

e  BOCINUTaHME YOEXKIEHHOCTH B MO3HABAEMOCTH SIBICHUHN MPHUPOJIbI, YBAXKEHHUS K IIPOLIECCY TBOPYECTBA B O0JACTH TEOPETUUECKUX U
IPUKIIAJHBIX UCCIEIOBAaHUN B XUMUH, (POPMHUPOBAHUE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

®  pa3BUTHE MOTHBAIMU K OOYYEHHIO M IO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCHUTAHHIO Ha OCHOBE YCBOCHUS
00111e4eNI0BeYECKUX [IEHHOCTEH;

®  pa3BUTHE IO3HABATENIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEM oOyuarommxcs, (GpopMHUpOBaHHE Yy HHX
CO3HATEJIBHOTO OTHOLIEHHS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEUIHON NMpodeccCHOHaNbHONW U 00IIEeCTBEHHOM
JeATeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/10POBBIO M MOTPEOHOCTHU B 30POBOM 00pa3e KHU3HH;

e  (opMHpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOIO NMPHUPOJOMOJIb30BAHUS, PA3BUTHE HKOJOTHMUECKOW KYJIbTYpbI, IpUOOpPETEHHE OIbITa
00I11€CTBEHHO-TI0JIE3HOH 9KOJIOTUYECKOH e TETbHOCTH.
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OO1ee 9nCiio YacoB, MPEAYCMOTPEHHBIX ISl H3YyYCHHS] XUMHUH Ha yriIyOJIEHHOM YpPOBHE CpeaHero obmiero oopasoBanus, cocrapisieT 204 4acoB: B
10 kmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 gaca B Hezlenio).

COJEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHUM.

[IpenMeT u 3HaYeHHE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOTOOOpa3H OPraHM4YeCKUX COCTMHEHHH.

DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE U BO30YXAEHHOE COCTOSIHUS. BajeHTHbIE BOZMOKHOCTH aToMa yriepoja. XUMHUYEcKas CBS3b B
OpraHMYECKUX COeTUHEHUSAX. TuIbl THOpUAN3alMK aTOMHBIX opOuTanell yriepoaa. MexaHu3mbl 00pa3oBaHMsI KOBAJIEHTHOM CBA3M (OOMEHHBIN U TOHOPHO-
akuenTopHselif). Tkl nepekpbIBaHNs aTOMHBIX OpOuTanel, 6- u m-cBsi3u. OnuHapHas, 1BOMHas U TpoiHas cBsi3b. CrocoObl pa3phiBa CBs3€il B MOJIEKYIIaxX
oprannyeckux BemiecTB. [loHsTHE 0 CBOOOHOM paaukaie, Hykiaeopuie u eKTpodue.

Teopus cTpoeHns opraHndeckux coeuHeHuin A.M. byTiepoBa 1 COBpEMEHHBIE NIPEICTABIICHHS O CTPYKTYPE MOJIEKYJ. 3HAUYEHNUE TEOPUN CTPOEHUS
OpraHMYECKUX COeUHEHUN. MoeKymsipHble U CTPYKTYpHBbIE GopMyibl. CTpYKTYpHBIE (OPMYJIbl PA3IMYHBIX BUIOB: pa3BEPHYTAs, COKpALIEHHAs, CKEIEeTHAas.
W3omepus. Buapl mzoMepuu: CTPYKTypHas, MpOCTpaHCTBEHHas. DJEeKTpoHHbIE 3((EeKThl B MOJIEKY/IaX OPraHMYeCKHX COEIWHEHUHN (MHIYKTHUBHBIM U
Me30MepHBIN ADDHEKTHI).

[IpeacraBnenne o kinaccUpUKAMK OpraHUYeckux BerecTB. [loHsatne o QyHKuMOHampHOW Trpynme. ['omonorus. ['omonoruyeckue psibl.
Cucremarndeckass HoMeHKiIatypa opranndeckux coequHenuit (IUPAC) u TpuBranbHbIe Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

Oco0eHHOCTH U KIaccuUKaIM OpraHndeckuX peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMY B OPTaHUUECKON XUMUU.

DKcrepuMeHTAIbHBIE METO/Ibl M3Y4YEeHHsI BEIIECTB M MX MPEBPAICHHI: 03HAKOMIICHHE C 00pa3liaMyi OPraHMYECKUX BEIIEeCTB M MaTepHallaMu Ha UX
OCHOBE, OIBITHI [0 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPHU HAarpeBaHUU (IUIaBJIeHUE, OOYIIIMBAHUE U FOPEHHUE), KOHCTPYHMPOBAHUE MOJIEICH MOJIEKYJ
OpraHMYECKUX BEIECTB.

YrieBoaopoabl.

Ankanbl. ['oMonoruueckuii psin ajakaHoB, oOmias (opmyna, HOMEHKIATypa U U30MEpUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI
aJIKaHoB, SP>-rubpuIM3aIMs ATOMHBIX OpOuTaneil yriepoaa, 6-cBa3b. OU3NUEcKHe CBOICTBA aIKaHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: pPEAKIUU 3aMEIIEHUs, W30MEpHU3alluy, ICTUIPUPOBAHUS, LMKIU3AIHNH, T[HPOJIM3a, KPEKHHra, TOpPEHHUS.
[IpencraBieHre 0 MEXaHU3ME PEAKIUI PAAUKAIBHOTO 3aMEICHHUSL.

Haxoxnaenue B mpupoae. CriocoObl OMydeHUs U IPUMEHEHHUE aJIKaHOB.

[Muknoankansl. O6mas Gopmysna, HOMeHKIaTypa U u3oMepust. OCOOEHHOCTH CTPOSHHS U XUMHUYECKMX CBOMCTB MaJIbIX (LIUKJIOMPONaH, IIUKI00yTaH) U
OOBIYHBIX (LIMKJIOTIEHTaH, IUKJIOT€KCaH) HUKI0aIKaHOB. CocoOb! MOTyYeHHs U TPUMEHEHHE [TUKIOAKaHOB.

Ankenbl. ['omosoruueckuil psia aakeHos, obmas GopMysia, HOMEHKIATYpa. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOIEKYN alKeHOB, SP2-
ruOpuau3aIys aTOMHBIX opOuTaneil yriepoaa, o- U m-cBsi3u. CTpyKTypHas M reoMeTpuueckas (IiMc-TpaHc-) udoMepus. Ousndeckue CBOICTBA aKEHOB.
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XHUMHUYECKUE CBOMCTBA: PEAKIUHU [IPUCOCAUHEHNS, 3aMEILEHHUS B 0-TI0JIOKEHHUE IIPU IBOMHOMU CBA3M, ITOJIMMEpHU3aluu U okucieHus. [Ipasuno MapkoBHUKOBa.
KavecTBeHHbBIE peakiiui Ha ABOHHYIO CBsI3b. CHIOCOOBI NOTYYEHHUS M IPIMEHEHHUE AIKESHOB.

Ankanuensl. Krnaccudukamus ankaaueHoB (CONMPSKEHHBIE, W30JMPOBAHHBIC, KymMyauposanuvie). (OCOOCHHOCTH JJIEKTPOHHOTO CTPOCHUSI H
XHMUYECKUX CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- m 1,4-npucoenunenue. [lomumepusamms conpspkEHHBIX AueHOB. CrocoObl MOMyYeHUS U MPUMEHEHUE
aJIKa/InEHOB.

Ankunbl. ['omonoruueckuii psa ankuHoB, oOmas ¢opmyna, HOMEHKIATypa W U30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI
IKWHOB, SP-THOpUIM3AIHsI aTOMHBIX opOuTanei yriaepoaa. uzndeckre CBOMCTBA ATKHHOB. XMMHUECKHE CBOWCTBA: PEAKIIUH IPUCOSANHEHUS, TUMEPU3AIIH
U TpUMepHu3aluu, okucieHns. KucnoTHele cBOMCTBA aKHHOB, UMEIOIINX KOHLEBYIO TPOWHYIO CBA3b. KauecTBeHHbIE peakIMKi Ha TPOilHYIO cBs3b. CriocOOBI
MOJIy4YEHUS U IPUMEHEHHUE AJIKUHOB.

ApoMaruyeckue yrieBoJoponbl (apeHsl). ['omosornyeckuil psii apeHoB, oOmas (opmyna, HOMEHKIaTypa M HU30MEpUs. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYbl OeH301a. du3nueckue cBOWCTBAa apeHOB. XUMUYECKHE CBOMCTBA O€H301a U €r0 TOMOJIOTOB: PEAKIIMY 3aMEIIECHNUS B
OEH30JIbHOM KOJIbIIE M YTJIEBOJAOPOJHOM pajavKaje, peakuud MPHUCOEAMHEHHUS, OKHUCIIeHHE romojoroB Oen3ona. [IpencraBieHue o0 OpHEHTHPYIOLIEM
NeUCTBUM 3aMecTuTeNiell B OEH30JbHOM KOJIbIE Ha NMPHUMEpE aIKWIbHBIX PaauKaioB, KapOOKCHIBHOM, THIPOKCUIBHOM, aMMHO- U HUTPOTPYIIIbI, aTOMOB
rasioreHoB. OCOOEHHOCTH XUMUYECKHX CBOMCTB cTupoa. [lonumepusanus ctuposia. CriocoObl MoJydeHus: ¥ MpUMEHEHHe apOMaTUYECKUX YIIIeBO IOPO/IOB.

[Ipupoausiii ra3. [lonyrHele HedTsHBIE Ta3bl. HedTh 1 e€ nmpoucxoxaenue. KameHHbIN yroyb U MPOAYKTHI ero nepepadotku. CriocoOwl nepepaboTKu
He(TU: IEepPEeroHKa, KPeKUHT (TEPMUYECKHM, KaTaTuTHUeCKUil), pudopMuHTr, mupous. [IpoaykTel nepepaboTKu HEPTH, UX MPUMEHEHHE B IIPOM bIIIJIEHHOCTH
U B OBITY.

I'enernyeckas CBA3b MEXKIY PAa3IMYHBIMU KIIACCAMH YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOCHME TaJOrCHIPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu 3aMenienys rajoresa Ha THIPOKCOTPYIILY, HUTPOTPYIIy, [IMAHOTPYIIILY,
aMUHOTpynmy. J[eicTBHe Ha raJOreHIIPOU3BOIHBIE BOJHOTO M CIIUPTOBOIO PacTBOpPA WIENIOYH. B3anMoaelcTBHE QUraloreHaJIKaHOB C MArHUEM U LIMHKOM.
[ToHsiTHE O METaNJIOOPraHNYECKUX coeAnHeHMsX. Vcrnonb30Banue ranoreHnpou3BOIHBIX YIIIEBOJIOPOJIOB B OBITY, TEXHUKE U IPU CHHTE3€ OpraHMYeCKUX
BEIIECTB.

OKCIIepUMEHTANIbHbIE METOJbl M3Y4EHHUS BELIECTB M HUX IpPEBpAIlEeHUil: u3yuyeHHe (U3NYECKUX CBOMCTB YIJIeBOJOPOJOB (pacTBOPUMOCTS),
Ka4eCTBEHHBIX pPEaKI1i yrieBO10POI0B Pa3IMUHBIX KJIaccOB (0OecBeurBaHnEe OPOMHON MJIM HOAHOM BOIbI, pacTBOpA IEpMaHraHaTa Kajus, B3auMoIeiicTBHE
aleTWIeHa ¢ aMMHAa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHApY)KEHHE YIJIepoJa U BOJIOPOJA B OPraHMYECKUX BEIIECTBAX, MOIYyYCHUEC
STUJICHA M M3Y4YEHHUE €ro CBOMCTB, 03HaKoMieHHe ¢ KoyuekiusamMu «Hedte» u «Yroas», ¢ oOpa3uamu IactMace, KaydyKoB M Pe3HHBI, MOJICIIUPOBAHHE
MOJIEKYJI YTJIEBOJAOPOJOB U IAJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoaconep:xamme opranndeckue CoOeIHHEHUS.

[IpenenpHble oHOaTOMHBIE cUpThl. CTpoeHUe MOJIEKyN (Ha ImpuMepe MeTaHosa U 3TaHoJa). ['omonoruueckuil pan, obmas dopmyna, u3omMepus,
HOMEHKJaTypa M Kiaccupukanus. DuU3HUecKue CBOMCTBAa NpeAeibHBIX OJHOATOMHBIX CHUPTOB. BomoponHble CBSI3U MeXay MOJIEKYJIaMU CIIMPTOB.
XVUMHYECKHE CBOMICTBA: PEAKIMM 3aMEIICHUs, NETHAPATAllMM, OKHUCIICHHs, B3aUMOJCHCTBHE C OpPraHMYECKUMHU W HEOPraHMYECKUMH KHCIOTaMH.
KagecTBeHHast peakiusi Ha 0IHOATOMHbIE CIIUPTHL. J{eificTBHe 3TaHOIa U MeTaHOJIa Ha OpraHu3M 4yenoBeka. CrocoObl MoJTydyeHHs M IPUMEHEHNE 0THOATOMHBIX
CIIUPTOB.

IIpocTsle 3¢pupbl, HOMEHKIaTypa 1 n3omepus. OcoOeHHOCTH (PU3NYECKUX U XMMUYECKUX CBONCTB.
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MHOroaroMHbl€ CHHUPTHI — OSTUJICHTIIMKOJIL M TiHIepuH. Du3nyeckue M XUMUYECKHE CBOMCTBA: PEAKIMHM 3aMEIICHUs, B3aWMOJCHCTBUE C
OpPraHMYECKUMH W HEOPTraHWYECKMMM KHUCJIOTaMHU, KayeCTBEHHAs peaklMsi Ha MHOroaroMHble crnupthl. [IpeicraBineHue o MexaHU3ME peakiui
HyKIeouiapHOrO 3amenieHus. JlelicTBre Ha opraHu3M yesoBeka. CriocoObl MOTydeHHs 1 IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enoi. CTpoeHHE MOJIEKYIIbI, B3AUMHOE BIMSHUE THIPOKCOTPYIITBI 1 OEH30I6HOTO siipa. dusnueckue cBoiicTBa Gpenosna. OcoOEHHOCTH XUMHYECKH X
cBoiicTB eromna. KauectBennsie peaknuu Ha (eHol. TokcnuHocTh (heHosa. CriocoObl oydeHus v mpuMeHeHue henona. eHonpopmMaibaeruiHas cMoJa.

KapOoHupHBIC COSMHCHHS — aJTbJICTUIBI U KETOHBI. DJIEKTPOHHOE CTPOSHUE KapOOHUIBHOU TPYIIIBL. ['OMOJIOTHYECKHE PSABI AlTbJICTHIOB U KETOHOB,
obmas gopmyrna, U30MEepUsT ¥ HOMCHKJIATypa. DHU3UYECKHE CBOMCTBA AIbJCTHOB M KETOHOB. XMMHYECKHE CBOWCTBA QJIBJICTHJIOB M KETOHOB: PEAKIIUU
npucoeanHeHus1. OKUCIIEHUE albJAETU/IOB, KAYECTBEHHBIE PEAKITUU Ha aybaeru bl CIoCOOBI OJYyYeHHS U IPUMEHEHUE aJIbIETHIIOB H KETOHOB.

OnHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYJT KapOOHOBBIX KHUCIOT. MI3oMepus n HomeHKIatypa. duznyeckue
CBOMCTBA OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KUCIOT. BOJOpoaHBIE CBSI3M MEXIYy MOJEKYJIaMH KapOOHOBBIX KHCIIOT. XWMHUYECKHE CBOMCTBA:
KHUCJIOTHBIE CBOWCTBA, PEAKIIMsSI 3TEPUPHUKALINH, PEAKIIUU C YUaCTUEM YIJIEBOJOPOJAHOTO pajaukana. OcoOeHHOCTH CBOMCTB MypaBbHUHOW KUCIOTHL. [loHsATHE O
MIPOU3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEMPEIENbHBIX M apOMAaTUYECKUX
KapOOHOBBIX KHCJIOT, TUKAPOOHOBHIX KHCIIOT, THPOKCUKAPOOHOBBIX KUCIIOT. [IpencTaBureny BrICIIIX KapOOHOBBIX KUCJIOT: CT€aPUHOBAS, TATbMUTHHOBAS,
OJIEUHOBASI, IUHONIEBAs, TUHONEeHO08as KUCIOTh. CrIOCOObI MOTYUYeHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxwnsie 2¢upsl. 'omosoruaeckuit ps, oomas popmyna, n3oMepusi 1 HOMeHKIaTypa. Ou3ndecKkre 1 XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIO W 1
LIETTOYHOM cpefie.

Kupsi. Ctpoenue, GpuznuecKre 1 XUMUYECKHAE CBOMCTBA KUPOB: TUAPOIN3 B KUCIION U MIENOYHOM cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COACPKAIIUX
OCTaTKH HEIpeIeNbHBIX KUPHBIX KUCIOT. JKupsl B pupo/ie.

MBpBLT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHUE.

O6mras xapakrepuctuka yriaeBonoB. Kinaccudukamus yriieBomoB (MOHO-, AW- M TOJMcaxapuibl). MoOHOCaXapuIasl: TIIFOKO3a, (PPYKTO3a, rajJakTosa,
pubo3a, nezokcuprubo3a. Puznyueckre CBOMCTBA U HAXOXK/eHHE B mipupoie. PoTocuHTE3. XUMHUUYECKHUE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YUaCTHUEM CITUPTOBBIX
U anpJeruJHON TPYII, CIIUPTOBOE U MOJOYHOKHCIoe OpokeHue. [IpumeHeHHne TIIOKO3bl, €€ 3HaUeHUE B KU3HEACSITEIbHOCTU Opranusma. Jucaxapuabl:
caxaposa, MajbTO3a M JIaKTO3a. BoccTraHaBimuBaiolye M HEBOCCTaHABJIMBAIOIIME Aucaxapuabl. ['maponus nucaxapunoB. HaxoxneHwe B mpupojae u
npuMmenenue. [lonucaxapuapl: Kpaxmain, TTUKOTeH U 1eitono3a. CTpoeHue MakpoMOJeKysl Kpaxmalla, IIMKOreHa W Lesutrono3bl. dusnueckue cBoiicTBa
KpaxMaja U LeJUTI0JIO3bl. XMMHUYECKHe CBOICTBA KpaxMmania: THAPOJIN3, KaUeCTBEHHAs PeaklUs C MOJ0M. XMMHUYECKHE CBOMCTBA IIEJIJIIOJIO3bI: THAPOIIU3,
nostyueHue 3gpupoB 1esno036l. [lonaTre 00 NCKyCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

DKcrepuMEHTAIbHBIE METOJIbI M3YYEHHUs BEUIECTB M UX MPEBpAIICHHI: paCTBOPUMOCTH Pa3IMYHBIX CIHUPTOB B BOJE, B3aMMOJICHCTBHE 3TaHOJA C
HATpUEM, OKHCJIICHHE STUJIOBOTO CIHUPTA B albAETHA HAa PACKAIEHHOW METHOU MPOBOJIOKE, OKUCICHHE 3TUJIOBOTO CHUPTA JUXPOMATOM Kajus (BO3MOMKHO
WCIIOJIb30BAHUE BHJICOMATEPHAIOB), KaUYeCTBEHHBIE PEAKIMUW Ha alblaeruapl (¢ ruapokcuaoM auammuHcepeOpa(l) m ruapoxcumom menu(ll)), peaxmus
riuiepuna ¢ ruapokcuaoM meau(ll), Xumuueckre cBoicTBa pacTBOpa YKCYCHOW KHCIOTHI, B3aMMOJICHCTBHE pacTBOpa IIOKO3bI ¢ ruapokcuaom meau(ll),
B3aMMO/ICHCTBUE KpaxMalia ¢ HOJIOM, PellIeHUE IKCIIEPUMEHTANBHBIX 3a7a4 1Mo TeMaM «CriupThl 1 heHob, «KapOoHoBbIe KUCIOTHI. CIOXKHBIEC 2PH PBI».

A3oTcoep:xaniue OpraHuyeckne coeJHHeHusl.



AMUHBI — OpraHrYecKre MPON3BOAHbIE aMMuaka. Kitaccudukanus aMuHOB: anmupaTHIECKUE U ApOMATUUYECKUE; TIEPBUYHBIC, BTOPHYHBIC M TPETUYHBIC.
Crpoenue Mouiekyn, oOmas Gopmyina, U30Mepusi, HOMEHKIATypa W (U3NYECKUE CBOMCTBA. XMMHYECKOE CBOWMCTBA amu(aTUYECKHMX aMUHOB: OCHOBHBIC
CBOMCTBA, aJIKUJIMPOBAHUE, B3aUMO/ICHCTBUE NMEPBUYHBIX aMUHOB C a30TUCTON KUCIOTON. COJIM aTKUIaMMOHUSL.

AHWIMH — IPEJICTABUTE]Ib aMUHOB apOMaTHIeCKOTOo psiga. CTpoeHre aHuInHA. B3anMHOE BIUSHUE TPYIIT aTOMOB B MOJIeKYie aHWIHHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWIMHA. KauecTBeHHBbIE peakinu Ha anuiauH. CriocoObl MOTydeHUs U MPUMEHeHHe anudarnuecknx aMuHOB. [lonyuenue anmiMHa u3
HUTpOOEH3011a.

Amunokucnotel. Homenknarypa u uzomepus. OTAelbHbIC IPEACTABUTENHN (--:aMUHOKHUCIIOT: TJIMIMH, aJaHuH. OU3nyecKkre CBOMCTBAa aMHUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AMUHOKHUCIOT KaK aM(OTEpPHBIX OPraHMYECKUX COCIWHEHUM, pPEakius TMOJMKOHJEHCAIMHA, O00pa3oBaHWE TMENTUIHON CBS3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CHUHTE3 M TUIPOJIU3 TETITH/IOB.

benku kak mpupoaabie osmMepsl. [lepBuuHas, BTOpUYHAas U TPETUYHAS CTPYKTYpa OEIKOB. XUMUUYECKHUE CBOMCTBA OEJIKOB: TUAPOJIHN3, ACHATYpaIlus,
KaueCTBEHHbIE PEAKIINH HA OEIKU.

DKCIEepUMEHTATBHBIE METO Il M3YUEHHUS BEIIECTB U UX MPEBPAILICHHI: paCTBOpEHHE OCIIKOB B BOJIE, ACHATYpaIus OEJIKOB MPU HarpeBaHUH, I[BE THHIE
peakuu Ha OENKH, perieHUe SKCIEPUMEHTAIBHBIX 3a7a4 MO TeMaM «A30TCojepiKallie OpraHuYecKhe COeNUHEHHs» U «Pacmo3HaBaHWe OpPraHUYECKUX
COEJTMHEHMIN.

BricokomosiekyJIsipHbIE COeUHEHUS .

OcCHOBHBIE TIOHSTHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb IMOJUMEPH3AINN, CPEIHSS
MoJieKynsipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJIIPHBIX COEIMHEHUHN — MMOJIMMEPU3aIisl U MOJIUKOH ICHCAIHS.

[Tonumepnsie Matepuansl. [lmacTMaccesl (MONMMATUIICH, MOJUIIPONUIICH, MOJIUBUHUIXIOPHU, MOTUCTUPOJI, MOTUMETUIMETAKPUIIAT, MOIUKapOOHATHI,
nojmdTUWIeHTepedTanar). Y TUiau3anus u nepepadboTka miacTuka.

DnacToMephl: HaTYpaIbHBINH KaydyK, CAHTETHYECKHE Kaydyku (OyTaueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBHIN) M CHIIMKOHBI. Pe3unHa.

BosokHna: HatypanbHbIe (XJIOTIOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTATHOE BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonumeps! crienaibHOTO HazHaueHus (TedIIoH, KeBIap, JIEKTPOIMPOBOIAIINE TOTUMEPDI, OMOpa3araeMble MoJIMMEpPHI).

DKCIepUMEHTAIbHBIE METOAbl M3Yy4EHHS BEIIECTB M MX MPEBpAIICHUN: O3HAKOMIJICHHE C OOpa3lamMH MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IacTMace, KaydyKoB, pelIeHHE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHue 1macTMace U BOJIOKOH.

Pacuérnble 3agaun.

Haxoxnenue MonekymsipHOi (OpMyabl OPraHUYeCKOro COEAMHEHHUS MO MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJAIIUX B €0 COCTAaB, HAXOXKICHHE
MOJIEKYJISIPHOM (POPMYIIBI OpPraHUYecKOro COeauHEeHHs Mo mMacce (00bEMY) MPOAYKTOB CrOpaHuUs, MO KOJIUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEeaKuu W/WIKM UCXOJHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (POPMYIIBI OPraHUYECcCKOTo BEIECTBA Ha OCHOBE €r0 XMMHUYECKHX CBOWMCTB MM CHOCOOOB
MOJIy4eHUsl, OTIPE/IeTICHHE JIOJIA BbIXO1a MPOIYKTa PEAKIIMH OT TEOPETHUECKH BO3MOKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzamust MexnpeaMEeTHBIX CBsi3ed MpH H3y4EeHUM opraHuyeckol xumuu B 10 Kimacce OCYIIECTBISETCS uepe3 HCIOJIb30BaHHE Kak OOIUX
€CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUN, IPUHATHIX B OTJEIBHBIX MTPEIMETaX eCTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBbIC TOHSATHUS: SBJICHUE, HAYYHBIN (DakT, TUMOTe3a, TEOpUs, 3aKOH, aHaJIW3, CHUHTE3, KIacCH(HKaIus, HaOII0JIcHHE,
MU3MEPEHUE, SKCIEPUMEHT, MOJIENb, MOJIETUPOBAHHE.



dwusmKa: MaTepus, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETHUECKHI YPOBEHB, BEIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA,
(1)I/I3I/I‘ICCKI/IC BCJIMYMHBI, CIUHULBI U3SMEPCHHA, CKOPOCTb, DHCPIUA, Macca.

Buosorus: kieTka, opranusM, sKocuctema, ouochepa, MeTadoImM3M, HACIEICTBEHHOCTh, aBTOTPO(MHBIN U reTepoTpO(HBIA TUII MTUTAHUS, OPOK CHHE,
¢doTocuHTe3, IBIXaHUE, OCIKH, YIIIEBOIbI, KUPHI, HYKICHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpacgust: moae3Hple HCKONaeMbI€, TOILUINBO.

TexHonorns: MUAIICBLIC ITPOAYKTBI, OCHOBBI pAllMOHAJIBHOTO IMUTAHW A, MOIOIINEC CPECACTBA, MATCPUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTHYCCKNX BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKASA XUMUS

TeopeTrudeckne 0CHOBbI XMUMMH.

Atom. CoctaB aTOMHBIX sjiep. XUMHUeCKUi 31nemMeHT. M3otonbl. CTpoeHHE 3JEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUe
YPOBHHU ¥ MOJYpPOBHU. ATOMHbIe opOuTanu. Knaccudukaiyss XMMAYECKUX dIeMEHTOB (S-, p-, d-, f-anementsr). Pacnpesenenue 3J1eKTPOHOB 1O aTOMHBIM
opOuTansiM. DIEKTPOHHBIE KOHPUTYpAIIMH aTOMOB 3JIEMEHTOB TMEPBOTO—YETBEPTOTO TMEPHOJOB B OCHOBHOM M BO30YXKAEHHOM COCTOSTHHH, DJIEKTPOHHBIE
KOH(UTYpAIIMN HOHOB. DJIEKTPOOTPUIIATEITHHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucremMa xuMuueckux anemMeHToB [[.M. MenneneeBa. CBsA3b nmeproanyueckoro 3akoHa u Ilepuoauyeckoit
CUCTEMbl XUMHYECKUX FIEMEHTOB C COBPEMEHHOU TeOpuel CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U 0 OpazyeMbIX
HMMH TIPOCTHIX U CIOKHBIX BEIIECTB MO IPpyIIaM U IepruojiaM. 3HaueHue nepruoandeckoro 3akona J[.M. Menaeneena.

XuMmuyeckasi cBsi3b. BUIbl XUMHUUYECKOM CBS3M: KOBAJICHTHAs, MOHHAs, MeTaJUTMUecKas. MexaHu3mMbl 00pa3oBaHMs KOBAJIEHTHOM CBSA3H: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEPTHS U AJIUHA CBSI3U. [0 pHOCTD, HAMPABIEHHOCTh M HACKIIIAEMOCTh KOBaJIEHTHOM CBsi3U. KpaTHbie cBsi3u. BogopoaHas cBs3b.
MexMoneKyasspHble B3aUMOICHCTBHSL.

BaneHTHOCTP M BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b DJEKTPOHHOM CTPYKTYpPhl MOJEKY1 C HMX T€OMETPHUYECKHM CTpPOEHHEM (Ha MpuMepe
COEJIMHEHU 3JIEMEHTOB BTOPOT0 MEPUOA).

[IpencraBienre 0 KOMIUIEKCHBIX coenuHeHHsX. CocTaB KOMIUIEKCHOTO HOHA: KOMILJIEKCOOOpa3oBaTelb, JIMTAHAbl. 3HAYEHUE KOMIUIEKCHBIX
coenuHeHuil. [loHsTHE 0 KOOPANHALIMOHHON XUMHUH.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYIIAPHOTO CTPOCHHUA. THIIBI KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[Tonsitne o aucnepcHbix cuctemax. Vcrtunubie pactBopbl. [IpeacraBieHne O KOJUIOMAHBIX pacTBopax. CrnocoObl BBIpaXKEHHS] KOHIECHTpPAIUU
pacTBOpPOB: MaccoBas JIOJIsI BEUIECTBA B pacTBOpPE, MOJIsIpHAs KOHILEHTpauus. HacelieHHble ¥ HEHACBIIEHHbIE pPacTBOPbI, PACTBOPUMOCTb.
Kpucrannoruaparsr.

Knaccudukarus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHANIbHBIE Ha3BaHUS OTACNBHBIX MPEICTaBUTENEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XMMHYECKUX peakluii B HEOPraHUYECKOW U OpPraHMYecKOd XMMHH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB; 3aKOH COXpPaHEHHs U
MpEeBpAIEHUS SHEPTUU TTPU XUMHUECKUX peakiusax. TenaoBbie 23QPeKThl XUMHUECKUX peakiuid. TepMOXUMHUUYECKUE YPABHEHHS.

CKOpOCTh XMMHUYECKOH peakinu, €€ 3aBUCUMOCTD OT Pa3INUHBIX (PaKTOpOB. | OMOTeHHBIE U TeTepOTeHHbIe peakinu. KaTanu3 u kaTaan3aTopsl.
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OOpatuMmbie 1 HeoOpaTHMbIE peakiuu. XUMHUYecKoe paBHOBecwe. KoHCTaHTa XuMHYecKoro paBHOBecHs. (DakTOphl, BIUSIONIME HA IOJIOKEHHE
XHUMHYECKOTO PABHOBECHUS: TEMIIEPATYypa, NaBJICHUE U KOHIIEHTPALMU BEIIECTB, yuyacTBYOIMUX B peakuuu. [Tpunnun Jle [llatensbe.

OnexrponuTHyeckas aucconuanus. CuiabHbIe U caadble deKkTpouThl. Ctenenp nucconpanui. Cpeaa BOAHBIX PAaCTBOPOB: KUCIIOTHAsS, HEUTpabHas,
uienounas. Bonopoansiii mokaszatens (PH) pactBopa. ['uaponus coneit. Peakunu nonHoro oomena.

OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiuu. CterneHb okucieHus. OKUCIUTENh W BOCCTAHOBHUTENb. [Iporecchl OKHCIEHHS W BOCCTAHOBJICHUS.
Baxneiinme OKUCIUTETN U BOCCTAHOBUTENN. METO] 3JIEKTPOHHOTO OajlaHca. DIEeKTPOJIN3 paCTBOPOB M PACIIJIABOB BEIIECTB.

DKCIepUMEHTAIbHBIE METOIbl M3YUEHHs BEIIECTB M WX MPEBPAIECHUH: pa3io’kKeHHe MEepOKCHIa BOJAOPOJA B NMPUCYTCTBHH KaTajaH3aTOpa, MOJICITH
KPUCTAUTHIECKUX PEMETOK, MPOBEACHUE pEeaKkiuii MOHHOTO OOMEHa, OMpeIeNieHHE Cpeabl PAacTBOPOB C TIOMOIIbI0 MHIMKATOPOB, M3YUEHHE BITUSHHS
pa3auYHbBIX ()AKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH U TIOJIOKEHUE XU MHYECKOTO PABHOBECHSI.

Heoprannueckasi Xumusi.

[Tonoxxenne HemetamioB B [lepuoandeckoit cucteme xumudeckux saemMeHToB J.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. DU3NYECKHU €
CBOMCTBA HEMETAJIIIOB. AJIJIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIOPoia, cepbl, hochopa u yriiepoaa).

Bogopoa. Ilonyuenue, ¢puszndeckne M XHMHUYECKHE CBOWMCTBA: PEAKIMHM C METAIIAMH M HEMETaJUlaMH, BOCCTAaHOBHTENBHBIC CBOWCTBA. [ Mapumbl.
ToNTUBHBIC AJIEMEHTHI.

lanorensl. Haxoxaenne B mnpupoje, crnocoObl MOIydeHHs, ¢U3MYEecKHMe U XuMudeckue cBoiictBa. [‘amoreHoBonmopoasl. Bakneiine
KHACJIOPOJCOACPIKAINe COSAWHEHHs TaloreHoB. JlabopaTopHbIE W TPOMBIIUICHHBIE CIIOCOOBI IOJY4eHHS TalloTeHOB. [IpMMEHEHWE TalloTeHOB M WX
COECIUHEHU.

Kucnopona, o30n. JlaGopaTopHbie 1 MPOMBIILIEHHBIE CITIOCOOBI OTYYeHUS KUCIopoaa. Pu3ndeckre 1 XUMUYECKHe CBOMCTBA U TPUMEHEHHE KHCIIOpOoaa
1 030Ha. OKCUIBI U IEPOKCUBI.

Cepa. Haxoxaenue B mpupoje, CrocoObl MmoiaydeHus, pu3ndeckue u xumudeckue cBoirctBa. CepoBoaopon, cynbhuasl. Oxcup cepwi( V), okcua
cepol(VI). Cepauctas u cepHast KUCIOTHI U X coi. OCOOEHHOCTH CBOMCTB CEPHOM KHUCIIOTHI. [IpuMeHeHue cephl U e€ COeTMHEHU.

A3oT. HaxosxaeHue B mpupo/ie, cnocoObl NOMydeHus], pU3nuecKue u XuMu4eckre cBoNCTBa. AMMHUaK, HUTpUAbl. OKCHABI a30Ta. A30TUCTas U a30THAS
KHUCTIOTHI ¥ UX coJi. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpruMenenue a3ora u ero coeAMHEHU. A30THBIE y100pEHUSI.

docdop. Haxoxenue B npupojie, CiocoObl moaydeHus, pusndeckue u xumudeckue cBorictBa. @ochuasr u pochun. Oxcunpl pocdopa, pochopHas
kuciiora u e€ conu. [Ipumenenue docdopa u ero coequHenuii. Dochopusie ynoopeHus.

VYrnepon, HaxoxaeHue B mIpupojne. AJuioTpornHble Moaudpukanuu. dusnueckue M XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoM. Oxcun yraepona(ll), okcun yrnepona(lV), yronbHas KucioTa u €€ coiu. AKTUBUPOBAHHBIN yrolib, agcopouus. OymiepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. [IprMeHeHne mpoCcThIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOIOM, U €0 COSINHEHUI.

Kpemuuii. Haxoxnenue B mpupoie, cnocoObl mojiydeHus, (uznueckue M xumudeckue cBoictBa. Oxcupa kpemuus(lV), kpemHHeBass KUCIOTa,
cuwiukatel. [IpuMenenue kpeMHus u ero coequHeHuid. CTeKIo, ero nojay4eHue, BUAbI CTEKIIA.

[Tonoxenune metannoB B Ilepuoanueckoil cucreMe XMMUYECKHX 3JeMEHTOB. OCOOEHHOCTH CTPOCHHMS IJNEKTPOHHBIX 000J0YEK aTOMOB METaJIOB.
O6mue ¢pusznyueckue cBoiicTBa MeTaioB. [IpumeHeHne MeTannoB B ObITY U TexHHKe. CIUTaBbl METaIIIOB.

DNEeKTPOXUMHUYECKUNA Psii  HAmpsDKeHWi MeTauioB.  OOmue cnocoObl MOJMYYeHHS METAUIOB:  THUIPOMETANTYPTys, MTUPOMETALTyprus,
anekrpomeTautyprus. [lorstue o koppo3uu MeTammioB. CiocoObl 3alIUTHL OT KOPPO3HUHU.

10



OOmast xapakrepuctuka metauioB |A-rpynmsl [lepuoanyeckoid cucTeMbl XMMHYECKHX 3eMeHTOB. Harpwii u kanuit: monydenue, usnueckue u
XMUMHMUYECKHE CBOMCTBA, IPUMEHEHHE ITPOCTHIX BEIIECTB U UX COEIMHEHUI.

Oo6mas xapakrepuctika MetauioB |IA-rpynmner [leproarnueckoit CUCTEMBI XUMUYECKHX AIEMEHTOB. MarHuii ¥ KaJbIii: TIOJy4eHHe, GU3NISCKUE U
XMMUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB M UX COeTUHEHUH. KECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHEeHHSI.

AnroMuHMI: TIony4YeHue, (pu3ndeckue 1 XMMUYECKUEe CBOMCTBA, IPUMEHEHHUE IPOCTOrO BELLIECTBA U €r0 coelMHEeHnH. AM(OTEepHbIE CBOMCTBA OKC /1A
Y THJIPOKCHJIA ATFOMUHMSL, THAPOKCOKOMILIEKCHI aIFOMUHUS.

OOm1ast xapakTepUCTUKA METAIUIOB O0O0YHBIX noarpyni (b-rpymm) [leproauaeckoil CHCTEMBI XUMUYECKUX SJIEMEHTOB.

duznyeckre U XUMUYECKUE CBOMCTBA XpoMa U ero coeauHeHnid. Oxcuapl u ruapokcuinsl xpoma(ll), xpoma(lll) u xpoma(V1). Xpomatsl u nuxpomarsl,
UX OKHUCIUTENbHbIE cBOMCTBA. [lonydyeHne u npuMeHeHue Xpoma.

Ouznyeckue M XMMHUYECKHE CBOWCTBAa MapraHiia M ero coeauHeHuid. Baxueilmme coenunenus mapranua(ll), mapranuna(lV), mapranna(VI) un
mapranua(VIl). Ilepmanranar kamausi, ero OKUCIUTEIbHbIE CBOICTBA.

dusnyeckre U XUMHYECKHE CBOMCTBA JKefe3a U ero coequHeHnid. Okcuapl, ruipokcuasl u conn xenesa(ll) u sxxemnesa(lll). Tlomyuenue u mpumeHnenne
JKeJe3a U ero CIUIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIH U €€ coerHeHui. [loydenre u npuMeHeHne MeIi 1 €€ COeTMHEHHUI.

Huuk: nmomyuenue, usmyeckue M XUMHUYECKHE CBOWCTBAa. AMQOTEpHbIE CBOMCTBAa OKCHJA U THAPOKCHJA LIMHKA, T'MJPOKCOKOMIUIEKCH ITMHKA.
[IpumeHeHne HMHKA U €r0 COEIUHEHHH.

OKCcIepUMEHTAIIbHbIE METO/IbI M3y4YEHUS BEIIECTB U UX MIPEBPAILEHUN: U3ydeHUe 00pa3lioB HEMETAIUIOB, TOpeHUe cepsl, Gpocopa, xene3a, MarHus B
KHCIIOPOJEe, U3y4eHUe KOJUIeKIUN «MeTasibl U CIjIaBbl», B3aUMOJICHCTBHE IET0YHBIX U MIEJOYHO3EMENIBHBIX METAIJIOB € BOJOH (BO3MOYKHO UCIIOJIb30BaHHE
BUJIEOMATEPUAIIOB), B3aMMOJAEHCTBUE IIMHKA U XKeJe3a ¢ pacTBOpaMM KHUCIOT M IIeJ0Yel, KaueCTBEHHbIE peaklMM Ha HEOPraHWYECKUE aHUOHBI, KATHOH
BOJIOPOJIa M KATHOHBI METAJIJIOB, B3aUMOICHCTBUE THAPOKCUIOB ATFOMUHUS U IMHKA C PACTBOPAMHU KUCIIOT U IIEI0YEH, PEIIEHUE dKCIIEPUMEHTAIbHBIX 3314
1o temam «[ anorensl», «Cepa 1 e€ coeiuHeHUs», «A30T U pochop U UX COeTUHEHUS», «MeTabl INIaBHBIX MOArPYNI», «MeTasisl MOO0YHBIX MOArPYIIID.

XuMus M ’KU3Hb.

Pounb xumMuu B o0ecrieueHUH yCTOHYMBOTO pa3BUTHs yesnoBedecTBa. [IoHATHE 0 HAyUHBIX METOaX NO3HAHUS U METO/I0JIOTUU HAYYHOT'O UCCIIE/10 BAaHUS.
HayuHble mpUHLUIBI OpraHU3alMi XUMHUYECKOT0 IPOou3BoACTBA. [IpombliieHHbIE CIOCOOB! MOTYYEHUS BAKHEHUIIMX BELIECTB (Ha IMpUMepe NPOU3BOICTBA
aMMMaKa, CEpHOM KUCIIOThI, MeTaHoJa). [IpombliieHHbIe cI0COObI NOJIYYEHUsI METAJIJIOB U CIIABOB. XMMHUECKOE 3arpsi3HEHUE OKPYKarollel cpelibl U ero
nocneacTBus. Posib Xumuu B 00ecrieueHUH SHEPreTHUECKO 0e301MacHOCTH.

XuMus 1 310poBbe YyenloBeka. JlekapcTBeHnHble cpeacTsa. [IpaBuiia ncnonp30BaHus JIEKapCTBEHHBIX MIPENapaToB. Posib XUMHUK B pa3BUTHHU MEIULIVHBI.

XUMUS UK OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIe 100aBKU. Posib XuMuu B 00ecrieueHUH MUILEBOM 0e301MacHOCTH.

Kocmernueckue u napgromepHsie cpeacra. beitoas xumust. [IpaBuna 6e30macHOro UCHOIb30BAHUS MPENApaTOB OBITOBOM XMMHM B OBCEAHEBHOM
KU3HH.

XUMUS B CTPOUTEIBCTBE: BaXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMus B celnbCcKoM Xo3siiicTBe. Opranndeckrue 1 MUHEpalbHbIe yI00peHus.

CoBpemeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KpaCKH, CTEKJIO, KepaMuKa. MaTtepuainsl AJis 2IeKTpoHUKH. HanoTexHomornm.

Pacuérnpie 3amaun.
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Pacuérsl: Macchl BeniecTBa Uik 00bEMa ra30B [0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE MIIM 00BEMY OJTHOTO U3 YYACTBYIOUINX B PEAKI[UH BEIECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET MpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuu, €ciii OJHO W3 BEUIECTB JIaHO B BHJIE PacTBOpa C ONPEACIEHHOW MACCOBOM JOJEW PAacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM M MOJISIPHOU
KOHIICHTPALIMH BEIIECTBA B paCTBOPE, JI0JIM BBIXO/A IPOAYKTA PEAKIIUH OT TEOPETUYECKH BO3MOKHOIO.

MexnpeaMeTHbIe CBA3H.

Peanu3arust MeXIIpeIMETHBIX CBSI3€H MTPH U3y4eHUH 00IIEH N HeOpraHU4IecKoi XuMuH B 11 Kitacce oCyIecTBIsSeTCs Yepe3 UCTIOb30BaHNe KaK 00X
€CTECTBEHHO-HAYYHBIX IMOHITHH, TaK U MIOHATUM, IPUHATHIX B OTACIBbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mmue ecTeCTBEHHO-HAyYHBbIC TOHATHS: SIBJICHHE, HAayYHBIM (haKT, TUIOTE3a, TEOPHSs, 3aKOH, aHAM3, CHUHTE3, KiIacCUu(HKaIus, MepUoIUIHOCTD,
HaOI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJIEJb, MOJIETMPOBAHHUE.

dusnka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOIBI, PAJMOAKTUBHOCTH, MOJIEKYJIA, SHEPTE€THUYECKUN YPOBEHbD,
BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, UACATIbHBIN ra3, PU3NUECKUE BEINUNHBI, €AUHUIBI U3MEPEHUS], CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opraHusM, sKocucreMa, ouocdepa, MeTaboIM3M, MaKpO- U MUKPOAJIEMEHTHI, OEJIKHU, KUPBI, YIIEBOJIbl, HYKIEHNHOBbIE KUCIIOTHI,
(hepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TIOTOK SHEPTHH B IKOCHUCTEMAX.

I'eorpadust: MuHepasbl, rTOpHbIE TOPObI, ITOJIE3HBIE UCKOTIaeMbI€, TOIUIUBO, PECYPCHI.

TexHonorusi: XUMUYECKass MPOMBIIUIEHHOCTh, METAJUTypTHsi, CTPOMUTEIbHBIE MaTepHasbl, CEITbCKOXO3IMCTBEHHOE TPOMU3BOJICTBO, IHIIEBAs

MMPOMBIINIJICHHOCTD, q)apMaHeBTI/I‘-IeCKaSI IMPOMBINIIICHHOCTDb, IMPOHU3BOACTBO KOCMETHUUYCCKUX IPCIapaTroB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTCpPUAJIOB,
QJICKTPOHHAsA MPOMBINIJICHHOCTE, HAHOTEXHOJIOTHUH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHSA ITPOI'PAMMELI 110 XMW HA VIJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM C CHCTEMHO-EATEILHOCTHBIM MTOJAXO0J0M B CTPYKTYpPE JUYHOCTHBIX PE3YIhTaTOB OCBOCHHUSI MpeaMeTa «XUMU» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsI BBIJCIEHBI CIEAYIONME COCTABIISIONIME: OCO3HAHUE OOYYAIOUIUMUCS POCCUMCKOW TpakJaHCKOM HIACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITENIFHOCTH U CAMOOTIPE/ICIICHUI0; HATMYKE MOTUBAIIMU K 00Y4€HHUI0; TOTOBHOCTH U CIIOCOOHOCTH 00Y4arOIIUXCsl PYKOBOJICTBOBATHCSA
MPUHATHIMU B OOIIECTBE MPaBUJIaMUA U HOPMaMH MOBEACHUS;, HAJINUME PAaBOCO3HAHUS, KOJOTHUYECKON KYJIbTYphl; CIIOCOOHOCTH CTaBUTH II€JIM U CTPOUTH
’KM3HEHHBIE TUIaHEBL

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS MpEAMETa «XUMHUS» OTPAKAIOT COPMUPOBAHHOCTH OMBITA MMO3HABATEILHOM U MPAKTUYECKOUN NEATEIbHOCTH
oOyuaronuxcs B Mpoiiecce peaan3aluu 00pa3oBaTelbHON JesITENFHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHSI MpeAMeTa «XUMUS» OTPaXKaroT CPOPMUPOBAHHOCTH OMbITA MO3HABATENLHON U MPAKTHUECKOW NEATEIbHOCTU
oOyuaronuxcs B Mpoliecce peaan3aluu 00pa3oBaTeIbHON JesITeNFHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaaHcKOro BOCIMTAHMS .
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OCO3HaHUS 00YyUYaIONUMUCS CBOMX KOHCTHTYIIHOHHBIX TIPAaB U 00S3aHHOCTEH, YBaXKCHUS K 3aKOHY U MIPABOTIOPSIKY;

MIPEJICTaBJICHHS O COMATBHBIX HOPMAaX M MPaBUIaX MEKIUIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECCKOW NEATCILHOCTH TP CO3JIaHUH YICOHBIX MPOSKTOB, PEIICHUN YUYEOHBIX U MTO3HABATEIBHBIX 33144, BBITIOJH CHUH
XHUMHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTYMEHTBI APYTUX MPU aHAIN3E PA3IMYHbBIX BUIOB YUSOHOU JIEATEIILHOCTH ;

2) NaTPUOTHYECKOT0 BOCITUTAHMS

IIEHHOCTHOTO OTHOMICHUS K UCTOPUICCKOMY U HAyYHOMY HACIICJNIO OTCYCCTBCHHON XUMUU;

YBOKCHHSI K TIPOIIECCY TBOPYECTBA B OOJIACTH TEOPHUH W MPAKTHUECKOTO MPUIIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIAHHBIC HAYKH €CTh Pe3yJbTaT
JUTATETHHBIX HAOJFOICHUH, KPOITOTIIMBBIX YKCIIEPUMEHTATBHBIX IIOUCKOB, TIOCTOSIHHOTO TPYy/la YIEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIHLHBIX MOTUBOB B ITOJTYYCHHUH U TIOCIISAYIOIIEM aHATN3e HHPOPMAIIHH O TTEPEIOBBIX JTOCTHKEHUSIX COBPEMEHHOM 0TEYECTBEHHOM
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHUBATh CHUTYaIlUH, CBS3aHHBIC C XUMHUYCCKHUMH SIBJICHUSIMHU, W NPHHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYICh HA MOPAITBHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEJCHUE W IMOCTYIIKM CBOMX TOBApPHWIICH C TO3WIIMA HPABCTBEHHBIX W IMPABOBBIX HOPM H C YYETOM OCO3HAHHS
MOCJIEICTBUIM MTOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHMSI IIEHHOCTEH 370pOBOTO U 0€30MacHOro o0pas3a KW3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY M
MICUXUYECKOMY 3]I0POBBIO;

cOOJTI0IEHUS TPABIIT OE30ITACHOTO OOpAIEHHS C BEIICCTBAMHU B OBITY, TOBCEAHEBHOM KM3HU, B TPYAOBOM EATEILHOCTH;

MMOHUMAaHMS LIGHHOCTU MPABWJI MHAMBUIYaJIbHOTO U KOJUIEKTUBHOTO OE3011aCHOTO MOBECHHS B CUTYAIUsIX, YIPOKAIOIIUX 3J0POBbIO U KU3HHU JTIOACH;

OCO3HAHUS MOCIIEACTBUI U HEMPUSITUS BPEAHBIX IPUBBIUEK (YIOTPEOJIEHUS AIKOT0JIs, HAPKOTUKOB, KypeHHS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEOBATEIbCKON NEATENbHOCTH, OOIIECTBEHHO II0JIE3HOM, TBOPUYECKOW W JAPYrUX BHJIAX
NesITeNIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTUE B PEIICHUU MPAKTUYECKHUX 3a]1au COIMAbHOM HAIIPaBICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3yUeHHIO Mpo(deccuil pa3muyHOro poja, B TOM YUCIIEe HA OCHOBE IMPUMEHEHHS MPEIMETHBIX 3HAHUI N0 XUMUHU;

YBKEHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BO IS TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHIYaJIbHOUM TpaeKTopuu oOpa3oBaHus, Oyaymieil mpodeccuu U peanus3aii COOCTBEHHBIX KU3HEHHBIX
TJIAHOB € YYETOM JIMUHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTeN 00IIIecTBa;

6) 3K0/10rM4YeCcKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH 11e71ecO00pa3HOTo OTHOIIEHHS K MPUPO/IE KaK MCTOYHUKY CYILIECTBOBAHUS KM 3HU Ha 3eMIIe;

MOHUMAaHMUS TJI00aTBFHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIEM, BIUSHUS YKOHOMUYECKUX MPOIECCOB HA COCTOSIHIE MTPUPOTHOMN U COLIMATBHOU Cpebl;
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OCO3HaHHUS HEOOXOMMOCTHU UCIOIb30BAaHUS JTOCTHKEHUN XUMHUH U1 PELLIEHUS BOIIPOCOB PAllMOHAIBHOIO IIPUPOION0Ib30BaAHUS;

aKTHUBHOTO HETIPHUATUS JACHCTBHIA, MPUHOCIIINX BpEJ OKPYKAIOLIEH MPUPOIHON Cpesie, YMEHHUsI POTHO3HPOBATH HEOJIArONPUATHBIE SKOJIOTUYECKHE
IIOCJIEACTBUS IPEAIIPUHUMAEMBIX IEHCTBUHI U IIPEJOTBPAILATh UX;

HaJu4Msl Pa3sBUTOrO SKOJOTMYECKOIO MBIIICHUS, SKOJOTHYECKOW KYyJIbTYpBI, OIBITA ACSITEIBHOCTH 3KOJIOTMYECKOW HAIpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCS MIMU B MO3HABATEIBHOM, KOMMYHUKATUBHOW M COLMAIBHON MPAKTHUKE, CIOCOOHOCTH M yMEHHsI aKTUBHO MPOTHUBOCTOSTH WIEOJIOTHH
xeMo¢oOoum;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAaKTUKH;

MOHUMaHMs crieUu(UKA XMMHU KaK HAayKd, OCO3HaHHUS €€ poju B (POPMHPOBAHUM PAIMOHAIBHOIO HAYYHOTO MBIIIJICHUS, CO3AAHUU LEIOCTHOTO
MIpe/ICTaBICHUs 00 OKPYKaIOILEM MUPE KaK O €IMHCTBE MPUPOJIbl U YEIOBEKA, B MO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHnH po0JIeM COXpaHEeHUs
MIPUPOTHOTO PAaBHOBECHS,

yOeKAEHHOCTU B 0CO00M 3HAUMMOCTH XUMUH JIJIs1 COBPEMEHHOM IMBUIIM3ALIMU: B €€ TYMaHUCTHUECKOW HAMPaBJIEHHOCTH U BaYKHOU pOJIM B CO3JJaHUU
HOBOM 0a3bl MaTepuaibHON KYJIbTYpPHI, B PEIIEHNU TJI00ATbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOMN, MUIIEBON U
9KOJIOTMYecKOi 0e30IacHOCTH, B PAa3BUTHH MEIHUIIMHBI, 00E€CIIEYEHUH YCIOBHMM YCIENIHOTO TPyAa M SKOJOrMYecKd KOM(GOPTHOM KHU3HU KaKJOTo ujeHa
o0111ecTBa;

€CTECTBEHHO-HAY4YHON IPaMOTHOCTHU: IOHUMAHUS CYIITHOCTH METOJI0B TIO3HAHMUS, HCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HUCII0JIb30BATh
[0JTydaeMble 3HaHMS U1 aHAIM3a U OOBSCHEHMs SBJICHUH OKPYKAIOIIEr0 MHMpa M NPOUCXOASIIMX B HEM H3MEHEHHUH, YMEHMs JenaTh 0OOCHOBaHHBIE
3aKJIIOYEHUS] HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIIMUXCS JAHHBIX C LIENbIO MOJIy4eHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENBHO UCIOJIB30BaTh XMMUYECKNE 3HAHUS I PEeLIeHNs IPo0IeM B PealbHbIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpPEca K MO3HAHUIO, UCCIIEN0BATEIbCKON IEATEIIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHIO U caMOOOPa30BaHUI0, K aKTHBHOMY IOJyYEHHIO HOBBIX 3HaHUH 110 XMMHH B COOTBETC TBUH
C JKU3HEHHBIMH ITOTPEOHOCTAMU;

HHTEpeca K 0COOCHHOCTSM TPyZa B Pa3JIMYHbIX chepax NpoPhecCHOHATBHOMN e TENTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHHC pe3yibTaThl OCBOCHUS TPOTPpAMMBI IO XMMUHU HA YPOBHE CPCAHCTO 0611_[61"0 06p830BaHI/I$I BKJ/IFOYAIOT:

3HA4YUMBIC JIA (1)0pMI/IpOBaHI/I$I MHUPOBO33PCHHUA o6yqa10m14xc;1 MCKIUCHUIIIIMHAPHLBIC (Me)I(Hpe,Z[MeTHLIe) O6H.I€Hay‘IHBIC MMOHATHUSA, OTpAXKAKOIINC
OCI0CTHOCTD Haquoﬁ KapTUHBI MUpPa U CHeI_II/I(bI/IKy MCTOIOB IIO3HAHHS, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAyKaX (MaTepI/IH, BCIICCTBO, SHCPIU:Ad, SABJICHUC,
Ipouecc, CUCTeMa, Hay‘IHBIﬁ (1)8.KT, IIPUHIMUII, TUIIOTE3a, 3AKOHOMCPHOCTD, 3aKOH, TCOPUsI, UCCIICAOBAHUC, Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC, DKCIICPUMCHT U I[pyTI/IC);

YHUBCPCAJIbHBIC y‘Ie6HHe JeNCTBUSA (HOSH&B&TCJ’ILHHC, KOMMYHUKAaTUBHBIC, pel"yTIf{TI/IBHLIe), O6CCHC‘-II/IB3.IOH_II/IC q)OpMI/IpOBaHI/IC (I)YI{KHHOHaHLHOﬁ
I'paMOTHOCTH U COLIMAJIbHOM KOMIIETCHIINH 06yqa10mnxc51;

CIIOCOOHOCTH 06yt{a}ou11/1xc;1 HCIIOJIB30BATh OCBOCHHBIC MCKIUCHUIIIIMHAPHBIC, MUPOBO33PCHUYCCKUC 3HAHUA U YHUBCPCAJIBHBIC yqe6HHe JIEHCTBUA B
MO3HABATEILHON U COIMAIbHOMN ITPAKTHUKE.
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MetanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAILHBIMU YY4COHBIMU IMO3HABATEIHLHBIMH, KOMMYHHKATUBHBIMH U PETYISTUBHBIMU
JNIEUCTBUSIMH.

Ilo3naBaTeibHbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) 6a30oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITEIIBHO (POPMYITHPOBATH M aKTYAIM3UPOBAThH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

ONpCACIIATD HEIN ACATCIIBHOCTH, 3adaBasl mapaMETphl U KPUTCPHUU UX JOCTHKCHUA, COOTHOCUTD PE3YJIbTAThI ACATCIBHOCTHU C IIOCTABJICHHBIMU LCIISAMUA,

HCII0JIB30BAaTh IMPU OCBOCHUH 3HAHUU HpI/IéMI)I JIOTUYCCKOro MbBIINIJICHUSA: BBIACIATL XAPAKTCPHBIC ITPU3HAKU HOHATHH H yCTaHaBJIMBaTb HX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIHEC IOHATHA AJId 00BsICHEHUS OTACJIBHBIX (1)aKTOB u ﬂBHGHHfI;

BBI6I/IpaTB OCHOBAHHA U KPUTCPUU IJId KHaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABJIMBATb NPUINHHO-CICACTBCHHBIC CBA3H MCKIAY N3YUACMbIMU ABJICHUAMMU,

CTPOHUTDH JIOTHYCCKHUE PACCYKIACHUS (I/IH)IYKTI/IBHBIG, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABIISITh 3aKOHOMEPHOCTH U IMPOTHUBOPCUUA B pacCMaTprUBaC MbIX
SIBJICHUAX, q)OpMy.]'II/IpOBaTB BBIBOJBI U 3aKIIFOUYCHHU A,

MIPUMEHSTH B MPOLECCe MO3HAHUS UCMOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, MIPeoOpa3oBbIBaTh MOJIEIbHBIE MPEICTaBICHUS —
XMUMHUYECKUHN 3HaK (CUMBOJI) 3JIEMEHTa, XUMU4eckasi opMmyrsa, ypaBHEHUE XUMUYECKON peakui — IPU PEeLICHUN YUeOHBIX T03HABATEIbHBIX U MPAKTUUYECKUX
3aaa4, IPpUMCHATE Ha3BAaHHBIC MOACIIbHBIC IPEACTABJICHUSA JI BBIABIICHUSA XapaKTCPHBIX IMPU3HAKOB U3Yy4aC€MbIX BEIICCTB 1 XUMHYCCKUX peaKHHﬁ.

2) 6a30BbI€e HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB M XUMHUCCKUX PEAKIIHIA;

dbopMyIUpOBaTh MEIM W 3aJa4d HUCCIEIOBAHUS, HMCIOJIB30BAaTh IMOCTABJICHHBIE W CAMOCTOSTEIBHO CGHOPMYIMPOBAHHBIC BOTPOCHI B KadeCTBE
WHCTPYMEHTA TIO3HAHUS U OCHOBBI /TSl (JOPMHUPOBAHUS THUIIOTE3BI 110 TPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYXKICHUIA;

BJIQJICTh HABBIKAMH CAaMOCTOSATEILHOTO MUIAHUPOBAHUS U MPOBEIACHUS YICHHUYECKIX DKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HA0OII0OaTh 32 XOJI0M
mporiecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (opMylIupoBaTh OOOOIICHHS M BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB
HCCIeA0BaHUs, COCTABIATH 000OCHOBAHHBIM OTYET O MIPOJICITaHHOM paboTe;

MPpUOOpETaTh OMBIT YYSHUUYECKON HCCIIENOBATEIBCKOM U MPOCKTHOM JEATEILHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIHHOM Y
MMOMCKY METOJIOB PEIICHUS IPAKTUUYCCKUX 3a1a4, MPUMECHEHHIO PA3IMYHBIX METOIOB TIO3HAHU 5.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCSA B PA3IMYHBIX MCTOYHUKAX MHPOpMANUM (HAYYHO-TIOMYNISpHAs JHUTEepaTypa XMMHUUYECKOTO COJIEp’KaHUs, CIPaBOYHBIE MOCOOMUS,
pecypcsl MHTepHeTa), aHAIM3UPOBaTh HHPOPMALMIO PA3NUYHBIX BUIOB M (OPM NPEICTABICHUSA, KPUTHYECKH OILIEHMBATh €€ JOCTOBEPHOCTh U
HETIPOTHUBOPEUHUBOCTD;

(dbopMynupoBaTh 3aPOCHl U MPUMEHSTh Pa3IUYHBIE METOJbI IIPU MOUCKE U 0TOOpE MHPOPMAIMK, HEOOXOIUMOU /IJIsl BBIMOJIHEHUS Y4eOHBIX 3a7a4
OIPEAENEHHOTO THIIA;

MPHOOpPETaTh OMBIT UCTIOIB30BaHNS UH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN M PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMABHYIO (hopMy TIpeacTaBieHus nHpopmanuu (cXembl, rpaduky, quarpamMmbl, TAOIHIIBI, PUCYHKU U JPYyTHE);
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WCIOJb30BaTh HAYYHBIA SI3BIK B KadeCTBE CpPEACTBAa IpU PabOTe C XMUMHYECKOW HHQPOpPMAaLUEil: MPUMEHATh MEXIpeIMETHbIC ((pU3MUEcCKue H
MaTeMaTU4eCKUe) 3HAKH U CUMBOJIBI, (hOpMyITbl, a0OpeBHaTypbl, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HAT'JIAAHOCTHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

3aJ1aBaTh BOIPOCHI MO CYLLECTBY 00CYX/1a€MOl TEMBI B X0/1€ JaJIOTa U/WIIHM JUCKYCCUH, BBICKa3bIBAaTh WU, (GOPMYIHNPOBATh CBOU IPEJIOKEHUS
OTHOCHTEJIBHO BBINIOJIHEHHUS MIPEIIOKEHHOM 3a]a4H;

BBICTYIIaTh C IMPE3EHTAIMEN PE3yIbTAaTOB IMO3HABATEIHbHOW AEATEIbHOCTH, MOJYYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHUKAMH IpH
BBITIOJTHEHUH XUMHYECKOTO IKCMEPUMEHTA, MPAKTUYECKONW pabOThI MO MCCIICIOBAHUIO CBOMCTB M3y4YaeMBIX BEIIECTB, peaM3allud y4eOHOTO TMPOEKTa, U
(hopMyTHUpPOBATh BBIBOJIBI TIO pe3y/IbTaTaM IMPOBEAEHHBIX HCCIICIOBAHUM IMTyTEM COTIIACOBAHUS MTO3UIIUNA B X0/1€ OOCYXJICHHUS 1 0OMEHa MHECHUSIMHU.

PeryasiTuBHbIe YHHBepPcaJbHbIe yUeOHbIE 1eliCTBUSA:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILECTBISTH CBOIO MO3HABATENBHYIO JAESITEILHOCTD, ONPENesiss e€ el U 3a7a4d, KOHTPOJIUPOBaTh U MO Mepe
HEO0OXOJIMMOCTH KOPPEKTUPOBATh IMpEAJaraeMblii aqropuTt™M NEHCTBHIl MPHU BBHINOJHEHUU Y4eOHBIX M HCCIIEOBATEIbCKUX 3a/]ay, BhIOMpaTh Hauboliee
3¢ deKTUBHBIN COCO0 UX PEIICHUS ¢ YIYETOM MOJYyYSHHs] HOBBIX 3HAHUM O BEIIECTBAX U XMMHUECKUX PEaKIUIX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHANIN3a U CAMOOLICHKH.

MNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTrHbie pe3ynbTaThl OCBOSHHS MpPOTrpamMMbl M0 XMMHUU Ha YriayOJIEHHOM ypOBHE Ha YpOBHE CpelHero ooiiero oOpa3oBaHHs BKIIOYAIOT
cnenuduueckue a1 yueOHOro npeaMera «XuUMUs» Hay4YHbIe 3HAHHS, YMEHHUS M CHOCOObI JIEHCTBUI MO OCBOEHHWIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO
3HAHWUM, BUABI JEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CHUTYAIUsX, 4 TAKXKE B PEANbHBIX KUZHECHHBIX
CUTYaIUsIX, CBA3AHHBIX C XUMHEH. B mporpaMmMe 1o XMMuM MpeMETHBIE Pe3yNIbTaThl MPEACTABIEHBI MO T0/1aM U3YyUEHUSI.

10 KJIACC

Hpe,[[MeTHLIC PE3YJIbTaTbl OCBOCHUS KypCa ((OpFaHI/I‘{eCKaSI XUMUSD» OTPAKAKOT:

C(bOpMI/IpOBaHHOCTB HpeHCTaBHeHHﬁI 0 MCCTC M 3HAUYCHHUH OpFaHI/I‘-IeCKOI\/’I XUMHU B CHUCTCMC CCTCCTBCHHBLIX HAYK U eé poJin B oOecrieueHNN
YCTOI‘/’I“II/IBOFO Pa3BUTHA YCIIOBCUCCTBA B PCILICHHUU HpO6JICM 3KOJ'IOFI/I‘-ICCKOI\/’I, BHCPFGTHHGCKOﬁ U IIHIIEBON 6630HaCHOCTI/I, B pa3BUTUHU MCIUIHUHBI, CO3IaHUN
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HOBBIX MAaTEpHUalOB, HOBBIX MCTOYHHMKOB PHEPTrUH, B OOCCICUEHUH PALMOHAIBHOTO MPHUPOJIOTIONB30BaHUSA, B (POPMHUPOBAHUN MHUPOBO33PEHHS M OOIIeH
KYJIBTYpBI 4eJIOBEKa, a TAKXKE IKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPHPOTHON CpeIe;

BJIQJICHHE CUCTEMON XMMHUYECKHX 3HAHHA, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONINE MOHATHS — XUMUYECKUN SJIEMEHT, aTOM, SIAPO M AJIEKTPOHHAs
obosiouka aroma, S-, pP-, d-aToMHBIE OpOMTANIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTroMa, TMOpUAM3als aTOMHBIX OpOMTalieii, MOH, MOJIEKYIa,
BaJICHTHOCTB, AJIEKTPOOTPHUIIATEIBHOCTD, CTENECHb OKHCICHHS, XUMHYECKas CBs3b, MOJb, MOJAPHAs Macca, MOJIAPHBI OO0BEM, YTIEpOIHBIA CKEJeT,
GyHKIMOHATBHAS TPYINIA, PAJAWKal, CTPYKTYpHBbIE (OpMyIbl (pa3BEPHYTbIE, COKpAIEHHBIE, CKEIIETHBIE), M30MEPUsl CTPYKTYpHAsh M IPOCTPAHCTBEHHAsS
(reomeTpuyeckasi, ONTHYECKAs), ©30MEPbI, TOMOJOTHYECKHIA Psill, TOMOJIOTH, YTJIEBOJIOPOJIbI, KHUCIOPOI- U a30TCOACpKAIINE OPraHUIEeCKUEe COCTUHEHUS,
MOHOMep, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COSIMHEHUS; TEOPUH, 3aKOHBI (TTeproandecknii 3akoH /1. 1. Menneneesa, T€o pusi CTpOCHUS
oprannveckux BemectB A. M. ByrnepoBa, 3aK0H COXpaHEHHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTHH NPU XUMHUYECKUX P EaKIUsIX),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XMMHH, MHPOBO33PEHUYECKUE 3HAHMUS, JIKAIINE B OCHOBE IOHUMAHHSI TPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKUX
SBIICHUI;, TIPEJCTABICHUS O MEXaHM3MaX XUMHUYECKUX PEaKIUi, TEPMOJANHAMHUECKIUX M KHHETHYECKHUX 3aKOHOMEPHOCTSX HMX MPOTEKaHHs, O B3aUMHOM
BIIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIax (MHIYKTUBHBINA U Me3oMepHbI 3¢ dexTsl, opuentantsl | u Il poaa); hakronorudeckue cBeieHHs O CBOMCTBAX,
COCTaBe, MOJYYCHUH M 0€301TaCHOM UCTIOJIb30BAaHUH BAKHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKON eI TETHHOCTH YeJI0BEKa, OO MX HAYIHBIX
MPUHIMIIAX XUMUYECKOTO MPOU3BOJICTBA (Ha MpUMeEpe MPOU3BOJICTBA METAHOJIa, IepepabOTKU HEPTH);

Cc(OPMHUPOBAHHOCTh YMEHUI: BBISIBIISAITH XapaKTePHbIE PU3HAKH MTOHITHH, yCTAHABIMBATH UX B3aMOCBS3b, UCTIOJIB30BaTh COOTBETCTBYIOIIHE TIOHSITHSI
MIPH OTIMCAHWH COCTaBa, CTPOCHHS U CBOMCTB OPraHWYECKUX COCTUHEHHIA;

c(hOpMUPOBAHHOCTh YMEHUM:

HCIO0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJISi COCTaBJICHHS MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJNETHBIX) (popmyin
OpraHMYECKUX BEIECTB;

COCTaBJISATh YPAaBHEHUSI XMMHUECKUX PEAKIMI U pacKphIBaTh UX CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA MTOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO 0ajlaHca 3TUX peakUui, peakiuii HOHHOro 0OMeHa MyTEM COCTaBJICHHS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHMUIA;

M3rOTABJIMBATH MOJIEIHN MOJIEKYJ OPraHUYECKUX BEUIECTB JJISl MULTIOCTPALUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

cOpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAAJIC)KHOCTh U3yYCHHBIX OPraHUYECKUX BEIIECTB 10 MX COCTABY U CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/TpynIie COeIUHECHHH, JaBaTh UM Ha3BaHUs Mo cucrematndyeckoid HomeHkiatype (IUPAC) m mpuBoauTh TpUBHAIBHBIE HAa3BaHUS IS OTICIBHBIX
[pe/ICTaBUTENe OPraHnYeCKNX BEIeCTB (ITHIICH, alleTUIIEH, TOIYOJI, INIMLEPHH, 3TUICHIJIMKOIIb, (heHOJI, (hopMabAeTu/, alleTalbAer i/, alleTOH, MypaBbHHAs
KHUCITIOTA, YKCYCHAasi KHCIIOTa, CTEApUHOBAs, OJEHHOBAs, MaIbMHUTHUHOBAS KHUCIOTHI, TJUIMH, allaHUH, MalbTo3a, (PYKTO3a, aHWIMH, TUBHHUI, U30IPEH,
XJIOPOIIPEH, CTUPOJI U APYTHUE);

chOpMUPOBAHHOCTh YMEHHUS OMNPEAETATh BUJI XMMHUYECKON CBS3M B OPraHMYECKHX COEAMHEHHUAX (KOBaJCHTHAas M WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH IMOJIOKEHUS TEOPUH CTPOEHUs opraHmveckux BemectB A. M. ByriepoBa mist oObsCHEHUS! 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTAaBa M CTPOCHMUS;

Cc(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3NUYECKUE M XUMHUECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3InYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB: AJIKAHOB, IIMKJIOATKAHOB, AJIKEHOB, aJIKaAMEHOB, AJIKNHOB, apOMAaTUYECKUX YIIIEBOI0POI0B, CHUPTOB, ajlb/IEIHJIOB, KETOHOB,
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KapOOHOBBIX KHCIIOT, IIPOCTHIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHEHUN 1 aMUHOB, aMUHOKHCIIOT, OSJIKOB, YIIIEBOJ0B (MOHO-, IU- M MOJHCAXapUIOB),
WUTIOCTPUPOBATH TEHETUYECCKYIO CBSI3b MEXKIy HUMH YPAaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKHX PEAKIUI C UCIIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS MOJATBEPXkJaTh Ha KOHKPETHBIX INPUMeEpax XapaKTep 3aBHCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPTaHHUYECKUX
COEJIMHEHUH OT KPaTHOCTH U TUIIA KOBAJIEGHTHOM CBS3M (G- U M-CBS3M), B3AUMHOTO BJIMSHUS ATOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKH YIIIEBOJOPOJHOTO CHIPhsS (HE(PTH, IPUPOAHBINA Ta3, yroib), CHOCOOBI ero nepepaboTku u
MIPaKTUYECKOE NPUMEHEHUE IPOAYKTOB IepepabOTKy;

Cc(OPMHUPOBAHHOCTh BIIAZICHUSI CHUCTEMOH 3HAHWHA O €CTECTBEHHO-HAYYHBIX METOJaX IO3HAHUS — HAONIOACHWH, W3MEPEHUH, MOICITHPOBAHHH,
SKCIIEPUMEHTE (PEATbHOM U MBICJICHHOM) M YMEHUS TPUMEHSTh 3TH 3HAHNUS,

c(OpPMUPOBAHHOCTh YMEHHS NPUMEHATH OCHOBHBIE OIEPALMHM MBICIUTEIBHONW JEATENbHOCTH — aHAIW3 W CUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIUIO, BBISBIICHUE TPUYMHHO-CIIEJCTBEHHBIX CBSI3€U — JJIsl U3yYEHUSI CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHWI: BBISIBJISITh B3aUMOCBSI3h XMMHMUYECKHX 3HAHUWA C TIOHSATHUSAMU M TPEACTABICHHUSIMHU JIPYTHMX €CTECTBEHHO-HAYYHBIX
MpeIMEeTOB /7151 60JIee OCO3HAHHOTO IOHUMaHUs CYIIHOCTH MaTepUaIbHOIO €JMHCTBA MUpPA, UCIIOJIb30BATh CUCTEMHbBIE 3HAHUS IO OPraHUYECKONH XUMUU IS
00BSCHEHUS U TPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHUMN: TIPOBOIUTH PACUETHI IO XUMHUUECKUM (HOpPMysIaM U YpaBHEHHUSIM XUMHUUYECKUX PEAKIIMH C UCTIOJIb30BaHUEM (PH3UUECKUX
BEJTMYMH (Macca, 00bEM ra3oB, KOJUYECTBO BEIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI: PacuéThl MO HAXOXKJICHUIO X UMHUYECKOMN
(hopMyJIbl BEIIECTBA MO0 U3BECTHBIM MACCOBBIM JIOJIIM XMMHUYECKHUX 3JIEMEHTOB, IMPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

chOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHAJIU3UPOBATH U OLEHUBATH C MO3UIUI 3KOJOTHUECKON O€30MacHOCTU MOCHEACTBHS OBITOBOM U
MIPOM3BOJICTBEHHON JIEATEIHHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BElIeCTB, UCIOIB30BATh MOJIy4YE€HHbIE 3HAHUS AJIsl IPUHSITHS TPAMOTHBIX PELIeHUN
po0JieM B CUTYalUsX, CBSI3aHHBIX C XUMUEI;

c(hOpMUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO TUIAHUPOBATH U MTPOBOAUTH XUMUYECKUI SKCIIEPUMEHT (TI0Ty4€HUE U U3yUCHHE CBOMCTB OpraHNUeCKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMHU YIJIEBOJOPOJOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIINX OPraHMYECKUX BEUIECTB, PEUICHUE SKCIIEPUMEHTAIbHBIX
3a/la4 MO PAclOo3HABAHUIO OPraHUYECKHUX BEIECTB) C COOIIOACHHUEM MpaBUil OE30MaCHOTO 0OpallleHusl C BElleCTBaMU U Ja00paTOpHBIM 000pPYIOBaHUEM,
(dbopMynupoBaTh LeIb UCCIEAOBAHNUSA, IPEACTABIATH B Pa3IMuHOM popMe pe3yapTaThl SKCIIEPUMEHTa, aHAIU3UPOBATh ¢ OLIEHUBATh X JOCTOBEPHOCTD;

chOpMUPOBAHHOCTH YMEHHIA:

coOnroAaTh MpaBuia SKOJIOTHMYECKU 11eJeco00pa3HOro MOBENCHHUS B OBITY M TPYIOBOM JEATEIbHOCTH B IENISIX COXPAaHEHHUS CBOETO 370POBbs,
OKpYXarollel MPUPOJTHOM Cpeibl U TOCTUKEHUS €€ YCTOMYUBOTO Pa3BUTHS;

OCO3HAaBaTh OMACHOCTh TOKCUYECKOTO ACMCTBUS HA )KMUBbIE OPraHU3Mbl OIIPEIEIEHHBIX OPraHUYECKUX BEUIECTB, HOHUMas cMbIci nokaszarens [1JIK;

aHAJIM3UPOBATH 1IENIECO00PA3ZHOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHHS COOTHOIICHHUSI PUCK-T10J1b34;

chOpMUPOBAHHOCTh YMEHHI: OCYLIECTBIISTH LI€JICHAMPABICHHBINA MOUCK XUMHYECKOW MH(OPMALIUK B PAa3IMYHBIX UCTOYHHUKAX (HAaydHas U y4eOHO-
HayyHas JIMTeparypa, CpelICTBa MaccoBoii nHpopmanuu, MTHTEpHET U Ipyrue), KpUTHUYECKH aHATH3UPOBATh XUMHUUYECKYIO HHPOpMallrto, epepadaThiBaTh €€
Y UCTIOJIL30BaTh B COOTBETCTBUH C TIOCTABIIEHHON y4eOHOH 3amauei.

11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHSI Kypca «O0Ias 1 HeopraHu4eckasi XUMUs OTPaXKaroT:
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c(OPMHUPOBAHHOCTh NMPEJCTABICHUN: O MaTEPUAIILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SBJICHUN MPUPOIbI, O MECTE M 3HAU CHUU
XMMUU B CHCTEME €CTECTBEHHBIX HAayK U €€ POJIM B 00ECTICYCHUH YCTOWYMBOTO Pa3BUTHSA, B PEIICHUH MPOOJIEM IKOJOTHUECKON, JHEPreTUUECKON U MUIIIEBOM
0€30IaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3aHUM HOBBIX MAaTEpHAJIOB, HOBBIX HCTOUHUKOB SHEPrHH, B 00E€CICUEHUH PAIIHOHAIBHOTO MPHPOJIOTIO JIb30BAHHUSA,
B (pOpMHPOBAHIH MUPOBO33PEHHS M OOIIEH KyIbTYPHI YETIOBEKA, a TAKXKE IKOJIOTHUECKH 000CHOBAHHOT'O OTHOILIEHHS K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIe;

BJIQJICHUE CUCTEMON XMMUYECKHX 3HAHUI, KOTOpasi BKIKOYAET: OCHOBOIOJATAIONINE MOHATUS — XUMUUYECKUN 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIBL,
JNIEKTPOHHAsT 000JI0YKa aroMma, S-, P-, d-aTOMHbBIE OpOMTAM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aToMa, TMOpHIU3allMs aTOMHBIX OpOHTasei, WOH,
MOJIEKYJIA, BaJIEHTHOCTb, JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas CBS3b (KOBAJIEHTHAas, HMOHHAs, METaJUIMYecKas, BOJOPOJHAas),
KpUCTAJIIIMYECKas pelIéTKa, XUMHUUYECKash peaklus, pacTBOpP, AJIEKTPOJUTHI, HEIIEKTPOJIUTHI, JIEKTPOIUTHYECKAsT TUCCOLMALUSA, CTENEHb IUCCOLMALINU,
BOJIOPOJIHBIN TOKa3aTesb, OKUCIUTENh, BOCCTAHOBUTEIb, TEIIIOBOM A (EKT XUMUUECKON peaKIIMU, CKOPOCTh XUMUYECKON peaklii, XUMHYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOpUs AIEKTPOJMTUYECKON Iuccouuanuu, nepuoaundeckuil 3akon JI.M1. MenneneeBa, 3aKOH COXpaHEHHS Macchl BELIECTB, 3aKOH
COXPAaHEHHUs M MPEBPAIICHUS] SHEPTUU NPU XUMHUECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JECWCTBYIOIIUX Macc), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKalllue B OCHOBE MOHUMAHMSI MPUUYMHHOCTH U CHCTEMHOCTH XMMHMUYECKUX SIBIICHUH;
COBPEMEHHBIE MPEJCTABICHUS O CTPOCHUHU BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM U HAaJMOJIEKYJISPHOM YPOBHSX; MPEJCTABICHUS O MEXaHU3Max
XMUMHUYECKUX peaKIuil, TepMOAMHAMUYECKUX U KMHETUYECKHX 3aKOHOMEPHOCTAX UX MPOTEKaHUS, O XUMUYECKOM PAaBHOBECHH, PACTBOPAaX U JWCIEPCHBIX
cucTeMax; (pakToJOTHYecKHe CBEJEHHUS O CBOICTBAX, COCTABE, MOJIYYEHUH U 0€30TIaCHOM MCIOJIb30BAHUU BA)KHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JESITEIbHOCTH YeNIOBEKa, OOIMIMX HAyUYHbIX TPUHIIMIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTb YMEHUIL: BBISBIIATH XapaKTEPHbIE IPU3HAKU TOHATUH, YCTaHABIMBATh UX B3aUMOCBSA3b, UCIIOJIb30BATh COOTBETCTBYIOINE MO HATHS
IIPY OIIMCAaHUM HEOPraHMYECKUX BEIECTB U UX IPEBPALICHU;

C(OPMHPOBAHHOCTb YMEHHUsS MCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY JAJsl COCTaBJICHMs (OPMYN BEIIECTB M YPaBHEHUIl XMMUYECKHUX PEaKLHUH,
cuctemarnuyeckyro HoMeHKIatypy (IUPAC) u TpuBnaibHbIe Ha3BaHUS OT/ACIBHBIX BEIIIECTB;

C()OPMHPOBAHHOCTb YMEHUS ONPEAENIATh BAJECHTHOCTh U CTENEHb OKUCICHHMS XMMHMUYECKHX JIEMEHTOB B COCIMHEHMSX, BHJ XMMHUYECKOH CBS3U
(KoBaJIeHTHAs!, HIOHHAsA, METAJIJIMYECKasi, BOJOPOAHAs ), TUIl KPUCTAJUIMYECKOHN PEIIETKH KOHKPETHOT'O BEILECTBa;

C(OPMHUPOBAHHOCTb YMEHUS OOBSACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT BU/1a XUMUYECKOH CBSA3M U THUIIA KPUCTAIUIMUECKON peIIETKH, OOMEHHBIN U
JOHOPHO-aKLENTOPHBIH MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBS3H;

Cc(OPMHPOBAHHOCTb YMEHUIL: KJIacCU(PULMPOBATh: HEOPIraHUYECKHE BELIECTBA [I0 UX COCTaBY, XUMUYECKUE PEAKLIUHU 110 pa3IMYHbIM IIPU3HAKaM (YUCILy
U COCTaBY pearupyrollux BeUIeCTB, TeII0BoMY 3(dekTy peakiuu, N3MEHEHUIO CTEIIEHEeH OKUCIEHHs 3JIEMEHTOB, 00paTUMOCTH, YJacTHIO KaTaln3aTopa U
JpYyrUe); CaMOCTOATEIBHO BEIOUPATh OCHOBAHUS M KPUTEPUH JUTS KJIacCU(UKALIMKY U3Y4aeMbIX BELIECTB U XMMHUYECKUX peaKIuii;

c(OPMHUPOBAHHOCTh YMEHMs PACKPBIBATH CMBICH mepuoauyeckoro 3akoHa JI. M. MenaeneeBa M A€MOHCTPUPOBATH €0 CHUCTEMATH3HPYIOLIYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTUYECKYIO (PYHKIIMH;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTepU30BaTh IEKTPOHHOE CTPOEHHE AaTOMOB U MOHOB XMMHUYECKUX 3JIEMEHTOB IEPBOr0—4eTBEPTOrO MEPHOI0B
[Mepuomuueckoii cuctemsr J1.11. MeneneeBa, UCIONb3Ysl TOHSITHUS «IHEPTETUIECKHE YPOBHI», «IHEPTETUUECKHE MOYPOBHIY, «S-, P-, d-aTOMHBIC OpOUTAITIIY,
«OCHOBHOE U BO30YX/IEHHOE SHEPTeTUYECKHE COCTOSHHS aTOMa»; OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB M MX COCTUHEHU I
1o nepuoaaMm u rpynmnam [lepuonnueckoii cucremst /1. YI. Menneneesa, BaleHTHbIE BO3MOXHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOECHHUS UX 3JIEKTPOHHBIX
000JI0Y€K;
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c(OPMHUPOBAHHOCTh YMEHUI: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBAa BEIIECTB pPAa3JIMYHBIX KJIAcCOB, MOATBEPXKIATh
CYLIECTBOBaHUE FEHETUUECKOM CBS3U MEX/ly HEOPraHMYECKMMHU BELLIECTBAMH C IOMOLIBIO0 YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX peaKIUil;

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTD: OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINH ITOCPEICTBOM COCTABIICHUS AIEKTPOHHOTO OaaHca
9TUX pEaKIUil; peakuuii MOHHOrO OOMEHa IMyTEM COCTAaBJICHHUS HX MOJHBIX U COKPAILEHHBIX HOHHBIX YpPaBHEHUM; pEaKkUMl TUApoiv3a; peakiui
KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpe THAPOKCOKOMIUIEKCOB IIMHKA M aJTFOMHHHSA);

c(OPMHUPOBAHHOCTh YMEHHS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHMUS XUMHUYECKIX PEaKIUil ¢ yIETOM UX SHEPreTUIECKUX XapaKTEPUCTHK, XapaKTep
M3MEHEHHsSI CKOPOCTH XUMHUYECKON PEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX ()aKTOPOB, a TAKKE XapaKTep CMEIIECHHSI XHMUYECKOTO PABHOBECHS TIO]] BIUSTHUEM
BHeIIHUX Bo3aeiicTBuil (mpunuun Jle Illarense);

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XMMUUECKHUE PEAKIIMH, JIEKAIINE B OCHOBE MIPOMBIIUIEHHOTO TOIY4YEHUsI CEPHON KUCIIOTHI, aMMHUaKa,
oO1ue HaydHble MPUHIUIIBI XUMUYECKUX MPOU3BOJCTB; LEI€CO00Pa3HOCTh MPUMEHEHHS] HEOPraHUYECKUX BEILIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKH
3peHUsl COOTHOLIEHUS PUCK-TI0J1b3a;

c(OpMUPOBAHHOCTH BJIaJIEHUSI CUCTEMON 3HAHUN O METOJaX Hay4HOTrO MO3HAHUS SBJIEHUN NMPUPOJIBl — HAONIOAEHNE, U3MEpPEHUE, MOJEIUPOBAHNE,
AKCIEPUMEHT (peasibHbIM U MBICIIEHHBIH), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHATh 3TH 3HAHUSI IPU IKCIIEPUMEHTAIbHOM UCCJIE0BAHNUN
BEILECTB U JUIsl OObSICHEHUSI XMMHUECKUX SIBJICHUN, UMEIOIIUX MECTO B IPUPO/IE, MPAKTUYECKOM NeSTeIbHOCTH YeJIOBEKa U B IOBCEHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHMS BBISBIATH B3aUMOCBSI3b XMMHMUYECKHX 3HAHUM C TMOHATHSMU M MPEJICTaBICHUSIMH JPYTUX €CTECTBEHHO-HayYHBIX
MpeIMEeTOoB /s 60JIee OCO3HAHHOTO MOHWMaHUSI MaTepUAIbHOTO €MHCTBA MUPA,

c(OPMHPOBAHHOCTb YMEHHUS IPOBOIUTH PACUETHI: C UCIOIb30BAHUEM OHATUI «MacCoBast 10JIs BEILIECTBA B PACTBOPE» U «MOJISIPHAs! KOHIIEHTPALIUA»;
Macchl BEIEeCTBA WM 00bEMaA raza Mo M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMM BELIECTB; TEIJIOBOIO
apdexTa peakuun; 3HaueHUsI BOAOPOJHOTO MOKA3aTeNsl paCTBOPOB KHUCJIOT U IIEI0YEH ¢ U3BECTHOM CTENEHBIO TUCCOLMALNN; MacChl (00bEMaA, KOJIUYECTBa
BEIIECTBA) MPOAYKTa PEAKIIUHU, €CIIM OJHO U3 MCXOIHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONPEIEIEHHON MaccOBOM J0jel pacTBOPEHHOTO BEIECTBA WU
JTAaHO B M30BITKE (MMEET MPUMECH ); TOJIM BHIXO0/Ia MPOIYKTA PEAKIIUU; 00BEMHBIX OTHOIIICHU T'a30B;

C(OPMHPOBAHHOCTh YMEHHUM: CaMOCTOSITEIbHO IUIAHUPOBATb M IPOBOJUTh XUMHUYECKUH SKCHEPUMEHT (IIPOBEICHUE pEeaKUUi MOHHOTO OOMeHa,
MOATBEPXKICHNE KAYECTBEHHOI'O COCTaBa HEOPraHNYECKUX BEILIECTB, ONPEACICHUE CPEAbl PACTBOPOB BEUIECTB € NIOMOLIBIO HHAUKATOPOB, U3yYEHUE BIIUSAHUS
pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMUYECKON pEaKIMU, PEIICHUEe SKCIEPUMEHTAIbHbBIX 3a7a4 10 TeMaM «Metaiuib» 1 «HeMeTtais») ¢ cobaroaeHneM
IIpaBUJI 0€3011aCHOTI0 OOpAIlEHUs ¢ BEIECTBAMHU 1 J1a00paTOpHbIM 000pyA0BaHUEM, (POPMYIINPOBATH LIENIb UCCIEI0BaHMs, IPEACTABIATh B pasInyHOi opme
pe3yJbTaThl SKCIIEPUMEHTA, aHAIIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHUI: COOIIOATh IPaBUila OJIb30BAHUS XUMUUECKOM OCy10i 1 1a00paTOPHBIM 000pYyA0BaHUEM, OOPAILIEHHUs C BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLIMSAMHU IO BBINOJHEHMIO JJAOOPATOPHBIX XMMHUYECKHX OIBITOB, SKOJOIMUYECKH 1LI€1€CO00pa3HOro MOBEACHUS B OBITY U TPYAOBOIl
JESTEIIbHOCTH B LIESAX COXPAHEHMsI CBOETO 3/I0POBbs, OKPYXAIOUIEH NMPUPOJHON Cpelbl U JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHs, OCO3HABATh ONACHOCTH
TOKCHYECKOTO JIEHCTBUS Ha JKUBBIE OPraHU3MBbI ONIPEICIIEHHBIX HEOPraHUYECKUX BEILECTB, IOHUMas cMblci nokaszarens IT1K;

c(OPMHUPOBAHHOCTh YMEHMI: OCYILECTBIISATh LI€JICHANPABICHHBIN MOMCK XMMUYECKOH MH(OPMAIIUN B Pa3IMYHBIX MCTOYHHMKAX (Hay4dHas U ydeOHO-
Hay4Has JIJUTepaTypa, CpeICTBa MaccoBOM MH(popmMaru, IHTepHeT U Apyrue), KpUTHUYECKU aHAJIM3UPOBaTh XUMUUECKYIO HH(OpMAIHIo, epepadaThiBaTh €€
U UCTI0JIb30BaTh B COOTBETCTBUU C ITOCTABJICHHON yueOHOI 3a1aueil.

20



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. Teoperuyeckue 0CHOBbI OPraHn4ecKoOi XMMHHU
IT i .T

11 cmpocuoprammcerix cocumenii AM. |8 1 biorera L1OK

' P P 8 e https://m.eds00.ru/d69df650

byrneposa

Hroro mo pazueny 8

Paspen 2. Yriesoaopoabl
21 [IpenenpHbIE YIIIEBOAOPOIBI — AJKAHBI, 6 bu6moreka [IOK

' [UKJIOAITKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoI0POIbI: AJIKEHBI, 13 1 bu6moreka [IOK

' AJIKaJMEHBI, AJIKUHBI https://m.edso0.ru/d69df650

bub OK

2.3 ApomaTH4ecKue yrieBoA0pOIbl (apeHbI) 8 hgp:f;?;iﬁ;ilru 14694650
24 [IpupoiHbIE UCTOYHUKH YTIIEBOJIOPOIOB U HX 4 bubnuoreka [JOK

' nepepadoTKa https://m.edso0.ru/d69df650
2.5 ["anoreHnpon3BoOIHBIE YIIIEBOIOPOIOB 4 1 bubmorexa LIOK

' P FHIPIE YHIEBOAOPOA https://m.edsoo0.ru/d69df650

Hroro no paszneny 35

Pasnen 3. Kuciiopoacoaep:xamue opranniecKue coeAuHeHUs

21



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

bubmuoreka [IOK
A . D 11 1
3 Crmprel. et https://m.eds00.ru/d69df650
32| scrom. Kapbomomme sonorn. Coomms | 21 ;| BubmoreraIOK
' - P ' https://m.edso0.ru/d69df650
a¢upsl. XKups
bu6mmoreka [IOK
. 1
33 YraeBOzE | https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
bu6moreka [IOK
4.1 A LA .b 12 1 2
MUHEL AMHHOTHEIOTEL BETIH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pasnen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
bub OK
5.1 BricokoMoeKyIapHbIE COCTUHEHUS 6 1 htI/tIDJSI:I;I/(r)rT\.eeTS(i.ru 14694650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 6
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/mn Konrpoabnsie | IlpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsl

Pa3pnen 1. TeopeTnyeckne 0CHOBbI XUMHH

22



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

Crpoenue atoMma. Ilepuonnueckuii 3akoH

1.1 u Ilepnoanyeckast cucTeMa XUMHYECKHIX 9 bubmmorexa [TOK
' pHOA https://m.edsoo.ru/2dd57f24
anemeHToB J[. . Meneneera
12 Crtpoenue BemiectBa. MHOroOOpasue 11 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1. X 1
3 HMHTHECKHE peaiiii o https://m.edsoo.ru/2dd57f24
Wroro mo pazueny 39
Pasnen 2. Heopranuyeckasi xumusi
bu6moreka [IOK
2.1 H 1
eMeTaLIET 3 https://m.edso0.ru/2dd5724
bu6moreka [IOK
2.2 M 2
CTaIbt 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 54
Pazngen 3. Xumus M :KM3Hb
31 MeTtoapI ITI03HAHUS B XUMUAU. XUMHUS U 9 bu6mmoreka [JOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102

23



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

MMPOBEPAEMBIE HA ET'D IO XUMUU TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pPe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHM, KOTOPasi BKIKOYAET:

11

OCHOBOIIOJIATAIONINE MOHATHS (XUMHUYECKHH JJIEMEHT, aTOM, M30TOIIbI, JIEKTPOHHAas oOoiouyka aroma, S-, p-, d-
JIEKTPOHHBbIE OPOUTAIN aTOMOB, OCHOBHOE U BO30YXKIEHHOE COCTOSHUE aTOMa, MOH, MOJIEKYJa, BaJCHTHOCTb,
3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKHCIEHHS, XUMUYECKasl CBSI3b (G- M M-CBA3b, KpaTHbIE CBS3M), THOpUANU3ALIMS
aTOMHBIX oOpOuTasiel, KpHUCcTaulMyeckass penérka, MoJb, MOJIApHAs Macca, MOJIAPHBIH OO0bEM, MOJIsIpHAs
KOHLIEHTpAlLlMs, pacTBOpPbl (UCTUHHBIC, JUCHEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, VYIJIEPOAHBIA CKEJeT,
(yHKIMOHATIBHAS TPYIINa, pagukai, W30MeEpbl, CTPYKTypHass (Qopmyna, uzomepus (CTpyKTypHas, IeoMeTpudeckas
(umc-, TpaHCU30MEPHs), TOMOJIOTMYECKHUH psifl, TOMOJIOTH, YIIIEBOI0PO/Ibl, KUCIOPOI- U a30TCOAEPKAILUE COCTMHEHNU,
OMOJIOTMYECKH AaKTHUBHbIE BellecTBa (YrJaeBOJABI, KHUPbI, O€IKH), MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE  COEUHEHUS,, KPEKUHI, pPU(MOPMHUHI, THIBI XUMHUYECKUX PEAKUUHA (OKHCIUTEIBHO-
BOCCTAHOBMTENbHBIE, 9K30- U HHJIOTEPMHUUYECKHE, PEAKLIUH MOHHOTO OOMEHa, TOMO- U I'eTepOreHHble, 0OpaTuMBbIe U
HeoOpaTUMBIE), PACTBOP, IEKTPOIIMUTHI, HEAICKTPOJIUTBI, JIEKTPOJIUTHUYECKAsT TUCCOLMALINSA, CTENIEHb TUCCOLMALINY,
OKHCIIUTEIb, BOCCTAHOBUTENb, IIEKTPOJIN3, CKOPOCTh XMMUUECKON PEAKIINU, XMMUUYECKOE PABHOBECHE)

1.2

TEOPUH H 3aKOHBI (TEOpUsS XUMHUUYECKOTO CTpoeHHs opranudeckux BemectB A.M. byraepoBa, Teopwus
ANEKTPOJUTHYECKOW aucconmanuu, llepuomnyeckuit 3akon JI.MI. MenzaeneeBa, 3aKOH COXpaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMHUH, MHUPOBO33PECHUYECKHE 3HAHUS, JIGKAI[MEe B OCHOBE TOHMMAaHUS
MPUIUHHOCTH M CHUCTEMHOCTH XHMHUYECKHX SIBIICHUM, COBPEMEHHBIC IPEJCTABICHUS O CTPOCHHUM BEIIECTBA Ha
ATOMHOM, MOJIEKYJIIPHOM U HaJMOJICKYJISIPHOM YPOBHSIX

1.3

OpeaACTaBJICHHUA O MCXAHU3MaX XUMHYCCKHUX peaKL{Hﬁ, TCPMOANMHAMHNYCCKHUX U KHHCTUYCCKUX 3aKOHOMCPHOCTAX HX
IIPOTCKAaHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTCMAX

1.4

@aKTOHOFH‘IeCKI/Ie CBCACHUA O CBOIZCTB&X, COCTaBC, IOJYYCHHU U 0€30IIaCHOM HCIIOJB30BAHUM BaKHEHIITHUX
HCOPraHUYCCKUX U OPraHNYCCKUX BCUICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA

1.5

oOmive HayyHble NMPUHIMIIBEI XMMUYECKOTO MPOU3BOJICTBA (HAa MpPUMEPE MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHUaKa,
MeTaHoJ1a, nepepaboTKu HedTH)

CdhopmupoBaHHOCTH YMEHUH BBISIBIISTH:
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XapaKTCPHBIC MPHU3HAKHW U B3aNMOCBA3b U3YYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC IMOHATHUA ITPHU OIIMCAHUN

2.1 CTPOCHHMS M CBOMCTB HEOPTraHMYECKUX U OPraHMYECKHUX BEIIECTB U UX MPEBPAILICHUM
29 B3aMMOCBS3b XUMUYCCKUX 3HAHWUN C TIOHATHSIMH U TPEACTABICHUSMHU JPYrUX MPEIMETOB JUIsi 0OJice OCO3HAHHOTO
MMOHUMAaHMS U OOBSICHEHUS CYIITHOCTH MaTEpUAIIbHOTO €IMHCTBA MUPA
3 ChopMupoBaHHOCTH YMEHUS UCIIOJIb30BATh:
31 HAaUMEHOBAHUSl XMUMHUYECKUX COCIMHEHMM MEXIYHApOIHOTO COI03a TEOPETHUUYECKOW M TMPUKIATHON XUMUU u
TPUBHUAJIbHBIE Ha3BAHUS BEIIECTB, OTHOCSIIUXCS K M3YYEHHBIM KJIACCaM OPraHUYECKUX U HEOPraHUUECKUX COSMHEHUHN
39 XUMUYECKYI0 CHMBOJIMKY JUISI COCTaBJEHUs (DOPMYNT HEOPraHMUYECKHX BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUYECKUX BELIECTB
4 CdopMHUpPOBAHHOCTH YMEHHUSI KJIACCU(DUIIUPOBATH:
41 HEOPraHWYECKHE BEIECTBA, CAMOCTOSTEILHO BBIOMPATh OCHOBAHUSA W KPUTEPUH ISl KIAaCCU(PUKAIUU H3ydaeMbIX
XUMHUYECKHX OOBEKTOB
4.9 OpPraHWYECKHUE BEIIECTBA, CAMOCTOSITEIHHO BBIOMPATh OCHOBAHUS W KPUTEPUHU JUI KIACCH(PUKAIMHM HM3ydaeMbIX
XUMHUYECKHX OOBEKTOB
43 IO Pa3JIMYHBIM [TPU3HAKAM (UHCITY U COCTABY pearupyroINX BEIECTB, TEIIOBOMY M (GEKTY peakiii, U3MEHEHHIO CTETIEHEH
OKHCJIEHUSI AJIEMEHTOB, 00OpaTUMOCTH PEAKIMH, YYACTHIO KaTalnu3aTopa)
ChopmMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM M BO30YyXAEHHOM
5 COCTOSIHMHM) U MOHOB XHMHUYECKHUX 3JieMeHTOB 1 — 4 mepuonoB Ilepuommueckoit cucremsr .M. MenneneeBa u ux
BaJICHTHBIC BO3MOXKHOCTH, HCIIOJIb3YsI MOHSTHUS S-, p-, 0-3JIEKTPOHHBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU
5 ChopmupoBaHHOCTH YMEHUS OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX JIEMEHTOB U 00pa3yeMbIX
MU COEIMHEHUH 10 MepruoiaM U rpynmnam
7 ChopmMupoBaHHOCTh YMEHHUS COCTABIISITh YPABHEHUS! XUMUUYECKUX PEAKIMI M paCKPbIBATh UX CYIIHOCTb:
7.1 OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX PEAKINI MOCPEICTBOM COCTABJICHUS YIEKTPOHHOTO OajlaHca 3TUX PeakIuil
79 ypaBHEHUS pEaKlUil Pa3IMYHBbIX THIOB; MOJHBIE U COKpalIEHHbIE YpaBHEHUS PEaKIUil HOHHOTO OOMEHa, YYUThIBas
yCIIOBUS, IPU KOTOPBIX 3TU PEAKIMH UIYT A0 KOHIIA
7.3 peaxkiuil THIPOJIN3a, peakluid KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS)
8 ChopmupoBaHHOCTH YMEHUS MOATBEPHKIATH:
Ha KOHKPETHBIX MpHUMepax XapakTep 3aBUCHMOCTU PEAKIMOHHOM CIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT
8.1 KpaTHOCTU M THIA KOBAJCHTHOMN CBsI3U (G- U M-CBSA3M), B3AUMHOTO BJIMSHHS aTOMOB M TPYIII aTOMOB B MOJIEKYNax, a

TaKXXe OT 0COOCHHOCTEH peain3ali pa3JINIHbIX MCXaHU3MOB IIPOTCKAHUS peaKI_II/Iﬁ
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8.2

XapakTepHbIE XMMHYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU W 3allUCAMH YpPaBHEHUU
XUMHUUYECKUX PEaKLINi

ChopMUpOBaHHOCTh yMEHHSI XapaKTEpPH30BAaTh COCTaB M Ba)KHEHIIME CBOWMCTBA BEIIECTB, MPUHAMICKAMIHMX K
ONpeeNEHHBIM KJIacCaM M IPYyNIaM COEIUHEHUH (IPOCTbIE BEIIECTBA, OKCHU/bI, TUAPOKCUIbI, COJIM; YIIEBOAOPOIbI,
MPOCTBIE APUPHI, CIUPTHI, (PEHOJIBI, aJIbJACTH b, KETOHBI, KAPOOHOBBIE KUCIOTHI, CJIOXKHBIE I(PHUPHI, KHUPHI, YTIEBOIHI,
aMUHBl, AMUHOKHCJIOTbI, OEJIKH)

10

ChopmMupoBaHHOCTh YMEHHUS MPOBOJUTH PACYETHI IO XUMUYECKUM (POpMYsIaM U YPaBHEHHSIM XUMUUYECKUX peaKui ¢
HCI0JIb30BAHNEM (PU3UYECKUX BEJTUUMH:

10.1

Macchl (00bEMa, KOJIMUECTBA BELIECTBA) MPOJYKTa PEAKIMH, €CIIM OJTHO U3 UCXOAHBIX BEIIECTB JAHO B BUJE PACTBOpA
C ornpee€HHOW MacCOBOM J10J1€M pacTBOPEHHOTO BELIECTBA WIIM IaHO B U30BITKE (MMEET IPUMECH)

10.2

MaccoBOM MM 0OBbEMHOI J10JIM, BBIX0JIAa IPOAYKTa PEAKIIMU

10.3

TETJIOBOTO 3 deKTa peaKiiuii

10.4

00BEMHEIX OTHOIIECHHUI Ta30B

10.5

110 HAXOXKJEHUI0 XUMUYECKON (DOPMYIIBI BEIIECTBA

11

BJ'IaI[eHI/Ie CHCTEMOM 3HAaHUH O MCTOJAaX HAY4YHOI'O IIO3HAHUA SIBJICHUI IpUupoabl, UCIIOJIIB3YEMBIX B C€CTCCTBCHHBLIX
HayKax U YMCHHC NPUMCHATH 3TH 3HAHUA IPHU SKCICPUMCEHTAJIBHOM HCCIICAOBAHWH BCHICCTB W IJIA 00BACHEHHS
XUMHUYCCKUX HBJ'ICHI/II\/'I, HMCIOOIMX MECTO B IIpHUPOAC, HpaKTquCKOﬁ JACATCIBbHOCTH YCJIOBCKA U B HOBCCHHCBHOﬁ KHU3HHU

12

ChopMupoBaHHOCT, yMEHHS TPUMEHSTh (MCIONB30BaTh) 3HAHUSA O COCTaBE€ U CBOMCTBAX BELIECTB IS
9KCIIEPUMEHTAIILHON TPOBEPKH THUIOTE3 OTHOCHTEIbHO 3aKOHOMEPHOCTEH MpPOTEKaHWsI XUMUYECKUX pPEeakIui |
MIPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYILIECTBIICHHS; CHCTEMHbIE XHMUYECKHE 3HaHUSA [UId OOBSCHEHUS U
[IPOTHO3UPOBAHMUS SIBJICHUN, UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOLY; JIsl IPUHSTUS TPAMOTHBIX PEIISHUH MpoOJieM B
CUTYAIIHsIX, CBA3aHHBIX C XUMHEN

13

ChopmupoBaHHOCTH YMEHHUS IJIAHUPOBATH U POBOJIUTH XUMUUYECKUHN IKCIIEPUMEHT (TIOTyYeHHUE U U3YYE€HUE CBONCTB
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, KAa4eCTBEHHbIC PEAKIUH YIIEBOJOPOJIOB pa3IUYHBIX KJIacCOB U
KHCIIOPOACOACPKAIIUX OpPraHMYECKUX BEUIECTB, pEIICHUE OKCIEPUMEHTAIbHBIX 33aJa4 0 Paclo3HABaHHUIO
HEOPraHMYECKUX U OPraHUYeCKHX BEIECTB) C COOOJCHHEM MpaBMil 0€30MacHOro oOpalieHusl ¢ BEIEeCTBAMHU U
nabopatopHbiM oOopynoBaHueM; (OpMyTUPOBaTh LIETH HCCIEAOBAHUSA;, MPEICTaBIATh B pPa3Nu4yHON (dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHATM3UPOBAThH M OIIEHUBATh UX JOCTOBEPHOCTh

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIIATH II€JICHAMPABICHHBIN MOMCK XHUMUYECKOW HH(OpMaIy B Pa3IUYHBIX
WCTOYHMKAX (HaydHas W yueOHO-HayudHas JUTepaTypa, CpelcTBa MaccoBOil MHQpopmaiuu, cetb NHTepHET U Apyrue),
KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMaluio, nepepabaThiBaTh €€ M HCMOJIB30BaTh B COOTBETCTBUH C
MOCTaBJICHHOW yueOHOM 3a1aueit
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15

CdhopMupoBaHHOCTh YMEHHS POTHO3UPOBATH, AHATM3UPOBATH U OLICHUBATh MHPOPMALIMIO C TIO3HUIIUNA IKOIOTHYECKON
0€30MacHOCTH TOCJIEACTBUI OBITOBOM M TMPOU3BOJCTBEHHOH NEATEIbHOCTH YeNIOBEKa, CBA3aHHOH ¢ mepepaboTKon
BEIeCTB; CHOPMHPOBAHHOCTh YMEHHUH OCO3HABATh OMACHOCTh BO3JICHCTBHS HA YKMBBIC OPraHM3MBI ONPEICIEHHBIX
BCIICCTB, ITIOHUMAas1 CMBICII IIOKa3aTCiIsd HpGI[GJII:HOfI IlOHyCTHMOfI KOHICHTpAOWHU, U IOSACHATH HaA IIPpUMEpax CITOCOOBI
YMEHBILECHHS U IPEIOTBPALICHNS KX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeI0BeKa

HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBbBIX HA EI'D 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUS
1 Teopernueckre 0CHOBBI XUMUH

Crpoenue BemiectBa. CoBpeMEHHas MOJENIb CTPOEHMsI aroma. PacmpeseneHue JIeKTPOHOB IO SHEPreTUYECKUM YPOBHSIM.

11 Knaccupukanus XuMudeckux 3aeMeHTOB. OCOOEHHOCTH CTPOEHHS SHEPreTHYSCKHX YPOBHEW aTtoMoB (S-, p-, O-3jgeMeHTOB).
OcHoBHOE U BO30YXJIEHHOE COCTOSIHUS aTOMOB. DJIEKTpOHHAs! KOH(Urypaiusi aroMa. BaleHTHbIE 31eKTPOHBI
[Tepuonnueckas cucrema xumudeckux smemeHTOB .M. MenaeneeBa. ®usnueckuii cMmbicn Ilepuomnueckoro 3axona JI.U.

1.2 MenneneeBa. [IpuunHbl U 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB 3JIEMEHTOB M WX COCAUMHEHHUN MO MEPUOJAM W TPYIIaM.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHUH, BBICIIUX OKCHJIOB U THAPOKCHIOB

1.3 BanenTHOCTh. D1eKTpOOTPUIIATETLHOCTD. CTENEHb OKUCICHUS
Bunet xumuueckoil cBsi3u  (KOBaJeHTHas, HMOHHAs, MeTa/lIMyeckas, BOJOPOJHas) U MeXaHM3Mbl €€ 00pa3oBaHUS.

14 MexMoneKkyasspHble B3auMOJCUCTBUA. BellecTBa MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHA. THIBI KPUCTAUIMYECKHX
peETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTALIIMYECKON PEILIETKI

15 Xumuyeckas peakuus. Knaccudukanus XuMUYeCcKUX peakiuii B HEOPraHUYECKOM W OPraHUYecKoil XUMHH. 3aKOH COXpaHEHUs
MacCChl BEIIECTB

1.6 CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pPa3InYHbIX (HaKTOPOB

1.7 TennoBsie a3 dexTsl XuMudecknx peakiuii. Tepmoxumuueckue ypaBHEHUS

18 OOpaTtumbie peakii. XuMudeckoe paBHoBecue. GakToOpbl, BIUSIONINE HA COCTOSIHUE XUMHUUYECKOTO paBHOBecus. [Ipunuumn Jle
ITarenbe

19 DnexTponauTHueckas aucconuanus. CuiabHble U cradblie aneKTpoauThl. Cpea BOIHBIX paCTBOPOB BEIIECTB: KHUCIas, HEHTpaibHas,
mienoynast. Crenenp auccoruanuy. Peakinu noHHoro ooMeHa

1.10 I'unponus coneit. MonHoe mpoussenenue Boabl. Bomopoanslil mokaszarens (pH) pactBopa

111 CriocoObl  BBIpa)KEHHUSI KOHIIGHTpPAI[MM PAcCTBOPOB: MaccoBas JOJS PACTBOPEHHOTO BEIIECTBA, MOJISIpHAs KOHIICHTpAIUS.
HacplieHHbIe 1 HEHACHIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. KpucTamioruapaTsl
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OKuCANTENBbHO-BOCCTAHOBUTENBHBIE peaklinu. [loBeieHne BelecTB B cpeax ¢ pa3HbIM 3HaueHueM PH. MeTobl 31eKTpOHHOTO

1.12
Oananca

1.13 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB COJICH

2 OCHOBBI HEOPraHUYECKON XUMUU

2.1 Knaccudukamus Heopranndeckux coenHennii. HoMeHKaTypa HeoOpraHn4eckux BEIIeCcTB

29 XUMHUYECKUE CBOMCTBA BAXXHEUIITUX METAJUIOB (HATPHH, Kalui, KaJbIIMM, MarHuii, aJIFlOMUHUHN, IIUHK, XPOM, JK€JIe30, ME/Ib) U UX
coenuHeHui. OO0mMe crocoObl MOJIy4YEeHUS! METAIIIIOB

23 XUMHYECKHE CBOMCTBA BaXKHEHINIMX HEMETAJJIOB (TajOreHOB, Cephl, a30Ta, (pochopa, yriepoaa U KpeMHHS) U UX COCTUHEHUN
(OKCHJI0B, KUCIOPOACOAEPHKAIINUX KUCIIOT, BOJOPOIHBIX COSTUHEHH )

24 ['eneTnueckas CBsI3b HEOPraHMYECKHUX BEIIECTB, IPUHAUISKAIINX K Pa3IMUHbIM KJlaccaM

2.5 ###Par### nenTudukanns HeopraHuuecKux coeuHeHnid. KauecTBeHHbIE peakiini Ha HEOPraHWYECKUE BEIIECTBA U HOHBI

3 OCHOBBI OpPraHUYECKON XUMHUH

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOIO CTPOCHHUS OpraHmdeckux coequHeHuit A.M. byrtiepoa. YrieponHblil ckener

31 OpraHuveckoil MoJieKkyabl. KpaTHOCTh XMMHYECKOHW CBS3H. S- M P-CBs3U. SP3-, SP2-, SP-rHOpHAM3AIK OpOWTanell aToMOB
yTJIepoJia. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHYECKOTO CTpOeHUsI MoJieKyn. ['omonoru. 'omonoruueckuii psia. Mzomepus u
H30MEPHI

3.2 [Tonsatue o hyHKIIMOHATBHOM rpymie. OpueHTamoHHbIC 3P PEKTH 3aMecTUTENeH

33 [IpencraBnenue o Knaccmbnxauunn OPraHUECKUX BELIECTB. Homenknarypa opraHudeckux COeAMHEHUN (cHcTeMaTHYecKas) U
TPUBUAIIbHBIE HA3BAHUS BAXKHEHUIIUX MPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB

34 CBoOOTHOpaIMKATbHBIA U MOHHBIN MeXxaHu3Mbl peakiuu. [lonarue o Hykineodune u snekrpoduie. [IpaBuno MapkoBHUKOBA.
[IpaBuio 3aiiiieBa
Ankanbl. XUMHUYECKHE CBOMCTBA QJIKaHOB: TaJOT€HHPOBAHUE, JETUAPUPOBAHUE, TEPMUUYECKOE Ppa3JIOKEHUE, KPEKHUHT,

3.5 nzoMepusanus, ropenue. [lomyuenne ankanos. Huknoankansl. Crnennduka CBONCTB LIUKIOAIKAHOB C MajbIM Pa3MepOM LIMKJIA.
Peaknuu npucoeMHEHUS M paJuKAIbHOIO 3aMEIICHUS

36 Ankenpl. XHUMHYECKHE CBOMCTBAa: peaklUUHU MPUCOCTUHEHHs (TaJOTeHHPOBAHME, THAPUPOBAHUE, TUAPOTaJOreHHPOBAHUE,
rUApaTalys), TOPeHUs], OKUCJICHUS U nouMepu3anuu. [IpoMbliieHHbIe U TabopaTOpHbIE COCOObI MOTYYeHUS aJTKEHOB

37 Ankaauenbl. XUMUYECKHE CBOMCTBA ajKaJMEHOB: PeaKlUU MPUCOEIUWHEHUs (THAPUPOBAHHUE, T'aJIOTEHUPOBAHUE), TOPEHUS H
nosimMepu3satuu. [lonydenne ankaaueHoB
Ankunpl. XUMHMYECKME  CBOWCTBA:  pEaKUMU  IPUCOEIUHEHUs  (TaJloTeHUpPOBaHWE, TUAPUPOBAHME,  THJpaTalys,

3.8 THJIPOTraJIOTeHUPOBAHUE) KAaK CIIOCO0 MOTydeHHs] MOJMMEPOB U JIPYTUX IMOJIE3HBIX MPOAyKTOB. Peakuuu 3amerienus. ['openue

AlCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO IJIAMCHH JII CBAPKH U PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA
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3.9

Apenbl. XuMHYECKHME CBOHCTBa O€H30J71a: pEAKIUH DICKTPOPHIBHOTO 3aMEIICHHUs, NPHCOSAWHEHHS (THIPUPOBAHUE,
rajmoreHupoBanue). Peakuus ropenus. OcoOEHHOCTH XMMHUYECKHUX CBOMCTB Toxiyona. [lomyuenume Oensona. OcobeHHOCTH
XMMMUYECKUX CBOMCTB ctupoda. [Tonumepusanus cruposia. CiocoObl NOIYYeHMs U IPUMEHEHHE apOMaTHYECKUX YIIIEBOI0POJIOB

3.10

Cruptsl. [IpenenbHbIe 0JJHOATOMHBIE CITUPTHI. XMMHYECKAE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM KaK CIIOCOO YCTaHOBJICHUS
HaJU4MUsl TUIPOKCOTPYIIIBI, C TAJOT€HOBOJOPOJAaMHU KakK CIOCOO TOJIyY€HUS PACTBOPHUTENICH, BHYTPU- U MEKMOJICKYIISIpHAs
neruapatanus. Peakius ropenus. [lonyuenue sTaHosa: peakuust OpOKEHUs TIIFOKO3bI, TUAPATALMS dTUICHA. DTHICHTIUKOIb U
TJIMUEPUH KaK MPEICTABUTEIN MPEIEIbHBIX MHOTOATOMHBIX CIIUPTOB

3.11

®enoJi. XUMHUECKHE CBOMCTBA (heHoTa (peakliuy ¢ HaTpueM, THJIPOKCUIIOM HaTpus, OpoMom). [lonyuenne denona

3.12

Anpbrerunpl. XuMU4eCKHE CBOMCTBA MPEAETbHBIX allb/IETHI0B: THAPUPOBAHNE; KAUECTBEHHBIE pEAaKLIMU Ha KApOOHUJIBbHYIO TPYIITY
(peaxiust «cepeOpstHOTO 3epKajiay, B3auMoeiicTBue ¢ ruapokcugom Menu (I1). [onyuenue mpeaenbHBIX albIETHI0B: OKHUCICHHE
CIIUPTOB, TUAPATAIIMS alleTHIICHA. ALIETOH KaK MPEICTaBUTENh KeTOHOB. OCOOEHHOCTH PEaKITUU OKUCIICHHS alleTOHA

3.13

Kap6OHOBBIe KHCJIOTEl. XUMHYSCKHE CBOMCTBA OpeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBI)IX KuCI0T. OCOOEHHOCTH XUMHYECKUX
CBOIICTB Myp&BI;PIHOfI KHUCJIIOTBHI. HOJ’Iy‘I@HHG OpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT. OKUCJICHUEC aJIKaHOB, aJIKCHOB,
INEPBHUYHBIX CITMPTOB, AJIbACTHUI0B. Bricmme IpCACIbHBIC U HEMMPECACIbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Crnoxuble 3¢upsl U Kupbl. CrnocoObl MOMyd4eHUs CIOXKHBIX 3gupoB. OOpatumocTs peakuuu sTepudukanuu. [Ipumenenue
CIIO)KHBIX 3(HMpPOB B MUILNEBOM M MapPIOMEPHONW NPOMBIIUIEHHOCTH. JKHpBI KaK CIOKHBIE 3(QMphl INIMLIEPHHA U BBICIIMX
KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOWCTBA )KUPOB: IMJIPUPOBAHUE, OKUCIIEHUE. [ MIpOn3, NiIM OMBUIEHHUE, )KUPOB KaK CII0co0
IIPOMBIIIIEHHOTO MOJYYEHHsI COJIEH BBICIIMX KAPOOHOBBIX KUCJIOT. MBII4 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIOT

3.15

XVUMUYECKHE CBOMCTBA TJIIOKO3bI: PEAaKIUU C y4aCcTHEM CIHPTOBBIX M abJCTHIHOM TPYNNI M MOJOYHOKHCIIOE OpOKEHHE.
[IpumeHeHue riaoKo3bl, e€ 3HaUYeHUE B )KU3HEEATeIbHOCTH opranu3ma. Jlucaxapuipl: caxaposa, MalnbsTo3a. BoccranapnuBatomue
Y HEeBOCCTaHaBJIMBAIOIINe Aucaxapuibl. [ 'naponus qucaxapunos. [lomiucaxapuasl: kpaxmad, riukoredH. CTpoeHne MaKpoOMOJIEKYIT
KpaxMaja, TJIMKOTeHa M UeJUI003bl. DU3nyeckre CBOMCTBA Kpaxmalla M IeJUTIONI03bl. XMMHUYECKHE CBOMCTBA Kpaxmana:
TUAPOJIN3, KAaUECTBEHHAs PeaklMsl ¢ MOJOM. XMMHUYECKUE CBOWCTBA IIEJUIIOJIO3BI: THAPOJIN3, MOdydeHHe 3(UPOB IEIITHOI03bI.
[TonsiTe 00 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIM MIENK)

3.16

AMMHBI. AMHHBI KaK OPraHn4cCKuC OCHOBAHUs: PCAKIIUU C BOHOﬁ, KHUCJIOTaMH, p€aKuus ropCHUs. AHMIVH Kak npeaACTaBUTCIIb
ApOMATUYCCKUX AaMHWHOB. XHUMHUYecKrue CBOMCTBA aHUJIMHA: B3auMOJCHCTBUE C KHCJIOTaMu, 6pOMHOI71 BO,Z[OI>'I, OKHUCJICHHUC.
HonyquHe AMHWHOB AJIKWJIMPOBAHHUEM daMMHAKa 1 BOCCTAHOBJICHHUEM HUTPOIIPOU3BOJHBIX YITICBOAOPOA0OB

3.17

AMUHOKHMCIOTEI M O€lIKH. AMHHOKHCIOTBEI Kak aM(l)OTepHLIG OpPraHN4CcCKUC COCIANHCHHA. OCHOBHBIC AMHUHOKHNCJIOTHI,
06pasy10ume Ocnku. XMMUYSCKHE CBOMCTBA OCIIKOB: TUAPOJIN3, ACHATYypallus, KaAUCCTBCHHLIC (I_IBeTHBIC) PCaKuu Ha OenKu

3.18

CTpOGHI/Ie " CTPYKTYypa IOJIMMEPOB. 3aBHCHMOCTH CBOICTB MOJIMMEPOB OT CTPOCHUA MOJICKYII. OCHOBHEBIE CITOCOOBI MOJIYYCHHUA
BBICOKOMOJICKYJIAPHBIX COCIUHEHUH: PCaKn NOJIMMCpPU3ALUU U ITOJIMKOHACHCAIINH. KJ'IaCCI/I(I)I/IKaLII/I}I BOJIOKOH

29




#HPar##H# 1 nenTudukanus OpraHuvIecKux coeTuHeHni. Perenne skcrepuMeHTalIbHBIX 3a/1a4 Ha paclio3HaBaHHE

3.19
OpPraHWYECKUX BEIECTB

3.20 ['enernueckas cBs3b MEXKY KJIacCaMU OPraHUYECKUX COETMHEHUI

4 XuMus 1 KU3Hb

41 XuMus B TIOBCeTHEBHOM *u3HU. [IpaBmira 6e30macHoi paboThl ¢ €IKUMHU, TOPIOYUMH U TOKCUYHBIMH BEIICCTBAMH, CPEACTBAMH
OBITOBOM XMMHH
XuMusi ¥ 310poBbe. XUMHS B MEIUIMHE. XUMHUSI U CEIbCKOE XO3AUCTBO. XMMHS B MPOMBIIUICHHOCTA. XUMHUSI U SHEPreTHKA:

4.2 MIPUPOIAHBIN U TIOMYTHBIM HEPTSIHON Ta3bl, KX COCTaB M McMoIb30Banue. CoctaB HedTH U €€ nepepadoTka (MIPUPOIHBIE UCTOUHUKA
YTII€BOJIOPOJIOB)
XuMus ¥ 9KoJIOTHs. XUMHUYECKOE 3arpsi3HEHUE OKpYXKaroIIel cpeipl W ero mocienctBus. OxpaHa rugapocepsl, MOYBHI,

4.3 atMocdepsl, Ghiopel U GayHbl OT XUMHUUYECKOTO 3arpsizHeHus. [IpobieMa O0TX0I0B M MOOOYHBIX MPOAYKTOB. AJBTEpPHATHUBHBIC
WCTOYHUKH YHEPTUU
OO0muye TpeIcTaBIeHHs O MPOMBIIUICHHBIX CIIOCO0aX TMOJYyYCHHS XUMUYSCKUX BEHIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa,

4.4 cepHO# kucinoThl). UépHas u nBeTHas Metautyprus. CTEKJIO ¥ CHIIMKATHAS MPOMBIIUICHHOCTh. [IpOMBINIIICHHAs OpraHUYecKast
xumusl. CBIpBE JIJT1 OPTraHUYECKOM MMPOMBITINIEHHOCTH

5 #H##Par### Tunbl pacu€THBIX 3a1a4

51 #H##Par#H##PacuéTpl MacChl BEIIECTBA WM 00hEMA Ta30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCEe MM 00BEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIIUU BEUIECTB

5.2 #H##Par#H##Pacuérel TeroBoro dddexra peakuu

5.3 #H##Par#H#PacuéTel 00bEMHBIX OTHOIICHUH T'a30B MPU XUMUYECKUX PEAKITUIX

54 #i##Par###PacuéTel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJTHO M3 BEIIECTB JTAHO B U30BITKE
(MMeeT mprMecH)

55 #H##Par#H#PacuéTel MaccOBON MM OOBEMHOM JTOJIM BBIX0/1a MMPOAYKTA PEAKIIMH OT TEOPETHUYECKH BO3MOKHOTO

56 ###Par#?%#Pac“qéTH MaC(iLI (o61léMa, KOJ‘II/.I.‘ICCTBa BEIIECTBA) MPOIYKTA PEAKIMH, €CITH OJHO U3 BEIIECTB JIaHO B BHJIE PACTBOPA C
onpeeEHHON MacCOBOM JI0JICH pacCTBOPEHHOTO BEIIECTBA

5.7 #H##Par#H###Pacd€Thl ¢ NCNOJIb30BAHUEM TIOHATUH «MacCoBas A0JIsD», «MOJISIPHAS KOHIIEHTPALU), «PAaCTBOPUMOCTH)

53 ###Par###HaxoxieHne MOJIEKYISIpHON (POPMYIIbI OPraHUYECKOTO BELIECTBA M0 €r0 MIIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB,

BXOJAIHUX B €T0 COCTAaB, UJIU IO ITPOAYKTAM CIrOpaHHsL
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

Xumust. 10 xnace. YrimyOnennsiii ypoBens: yueonuk/ B.B.Epemun, H.E.Ky3pmenko, B.1.Tepennn, A.A.Jlpo3nos, B.B.Jlyaun. — 2-e uzn., crepeorurn. — M.:
Hpoda, 2014. — 446

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJIA

IMadpuensu O.C., Pemeros I1,B., Octpoymos WN.I'., Hukutiok A.M. ['oToBHMCS K €IMHOMY TOCYAapCTBEHHOMY dK3ameHy. —M.: Jlpoda.

I'a6bpuensa O.C., OctpoymoB N.I'. Xumusi. MaTepuaisl 1t HOATOTOBKU K €IMHOMY TOCYJapCTBEHHOMY dK3aMEHY M BCTYIUTEIBHBIM SK3aMEHaM B BY3HI:
VYueb. [Tocobue, - M.: Ipoda.

lNa6puensu O.C., OctpoymoBa N.I'. Xumudeckuit sxcriepuMeHT B mikoie, 10 k1. — M.: [poda.

E.H.Crpenpuukona, H.IL.Tpoeryoosa. Xumus. KoutponsHo-u3mepurenbabie Mmarepuansl, 11 k1. —M.: BAKO

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

— MdegepanbHOE TOCYAAPCTBEHHOE OIOKETHOE yupekacHne «DeepaabHbIii HHCTUTYT OIICHKH KauecTBa oOpazoBanus» (PHMOKO) (https://fioco.ru/)
— DnektponHoe oopazoBanue ([Toaroroka k EI'D / OI'3, BIIP, MIIKO, Cratl'pax, BcOIll, onumnuanst u koukypcesr) (https://eobraz.ru/tag/xmnmus)
— Caiit «BIIP-EI'D» (https://vpr-ege.ru/)

— Caiit «Xumuk» (https://xumuk.ru/organika/119.html)

— Caiit «4EI'D» (https://4ege.ru/himiya/73932-okislenie-karbonilnyh-soedinenij.htm)

— udposoii tperaxép «Obnako 3uanuitn» (https://oblakoz.ru/)

— O6pasoBarenbHblii pecype «Hesnaiika» (https://neznaika.info/ege/chemistry/)

— Enunas cucrema yHuBepcaibHoro odpasosanus ESU (https://esuo.ru/)

— OOpa3zoBarebHBIN MOPTAJ I TOArOTOBKH K dk3aMeHaM «Crnam ['MA: Pemry OI'D, ET'D» https://chem-ege.sdamgia.ru/

— ObpazoBarenpHas miatpopma «Ik3amepy (https://examer.ru/ege po himii/)
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