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IHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma mo xumuu B 10-11 knaccax sBIsSIeTCsl COCTABHOW YacCThIO OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanust MAQOY COIII Ne25 r. Tromenu. Pabouast mporpamMma coctaBiieHa B COOTBETCTBHH C:

o denepanbHBIM FOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM cpeaHero obmiero oopazosanus (PI'OC COO), yreepxkaenHoro IIpukazom
Muno6puayku Poccun ot 17.05.2012 Ne 413 (B melicTByIOIIEH pelakIum);

o denepanbHOI 00pa30BaTEIHLHON MTPOrPAMMOI CpeHETo 00IIero 00pa3oBaHus, YTBEPKIEHHON MPUKA30M MUHHCTEPCTBA MMPOCBEIICHUS
Poccutickoit @eneparuu ot 18 mast 2023 roma Ne 371, ¢ u3MeHEHHSIMU, YTBEPKICHHBIMH IprUKa3zoM MunuctepctBa npocperierus ot 01.02.2024 Ne
62 «O BHeceHUH U3MEHEHUI B HEKOTOpbIE MTpHUKa3bl MUHUCTEpCTBA MpocBemeHus Poccuiickoit denepannu, kacarommecs heaeparbHbIX
00pa30BaTeNbHBIX IPOrPaMM OCHOBHOTO 00111ero 00pa3oBaHus U CPEIHETO 00IIEro 00pa3oBaHUsD;

o OcHoBHO# 00pa3oBaTensHOM MporpaMmoit cpeanero oodmero oopazoBanuss MAQOY COIL Ne25 r. TroMeHH, YTBEPKIEHHOM MPUKA30M
nupekropa oT 31.08.2023 . Ne 178-O/1;

IIpenonaBanue Beaercs mo yueoHukam Xumus, 10,11 kiracc: yue6. mis oomeobpa3osar. opranusamuii / O.C. I'abpuensn, H.I'. Octpoymor, C.A.
CnankoB. — M.: IIpocsemenue, 2020r.

. Hensimu n3yuyeHus npeamera «Xumus» Ha 6a3oBoM yposHe (10 —11 ki1.) sBisttoTCS:

. (dbopMUpOBaHHE CUCTEMBl XMMUUECKUX 3HAHUH KaK BayKHEHIIIEH COCTaBIISIIONICH eCTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOit
JIeKAT KITFOYEBBIC TTOHATHS, PyHIAMEHTAIbHBIC 3aKOHBI U TECOPUU XUMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOSHUE W MOHUMAHHUE CYIIIHOCTH JJOCTYITHBIX
0000111eHU I MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHE C HCTOPHEN UX Pa3BUTHS U CTAHOBJICHHUS;

. (hopMHPOBaHHE U PA3BUTHE MPEACTABIICHUH O HAYYHBIX METOIaX TO3HAHKS BEIIECTB M XUMHUICCKUX PEAKITUI, HEOOXOIUMBIX JJIsI
MPUOOpPETEHUsI YMEHUI OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMHUECKUX SIBJICHUI, UMEIOIINX MECTO B MIPUPO/IE, B MPAKTHUUECKOM 1 MOBCEAHEBHOM
KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JAEITETLHOCTH, CBA3aHHBIX C HAOIIOeHHEM U 00BSICHEHHEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOCHUEM MTPaBIII
0e30macHOro OOpaIIeHus C BEIIECTBAMU

B yuebHOM m1aHe cpeaHero oo1ero oopazoBaHus MpeaMeT «XUMus» 6a30BOro YpoBHS BXOJUT B COCTaB MpeaMeTHOM o0nactu «EcrecTBeHHO-
HAYYHBIC TTPESIMETHD».

OO11ee 4MciI0 4acoB, OTBEAEHHBIX JJIS M3yUSHUS XHUMUH, Ha 0a30BOM YpOBHE CpeAHEro o0Iero oopazoBanusi, cocranisgeTr 68 yacos: B 10 kinacce — 34
gaca (1 gac B Henmento), B 11 kmacce — 34 gaca (1 gac B Henenmto). [IpomexxyTounas arrectamus IpoBOAUTCS B (hOPME TECTOB, CAMOCTOSITEIBHBIX U
KOHTPOJBHBIX paOOT B KOHIIE TOTUYECKH 3aKOHUEHHBIX OJI0KOB yueOHOro Marepuana. B 10 kimacce B kauecTBe MPOMEKYTOUHOUN aTTecTaliuu
3aCUMATHIBAIOTCS  pe3yabpTarel BIIP.

COAEPKAHUE OBYYEHUS 10 KJIACC
OPI'AHNYECKASA XUMUSA
Teopernyeckne OCHOBBI OPraHUYECKONH XUMUH
[Ipeamer opraanyeckoil XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHUE
B [I0JIyYEHUHU HOBBIX BELLIECTB U MaTepHasioB. Teopus CTpOEHUsI OpraHuUYecKux coeAuHeHnid A. M. ByTiepoBa, €€ OCHOBHBIE ITOJIOKEHHUS.



CtpyKTypHBIE (POPMYIIBI OPraHUYECKHX BEIecTB. [ oMoIorHs, n30MepHsi. XUMHUECKas CBSI3b B OPraHMUECKUX COSAMHEHUSIX — OJAMHAPHbIE U KPaTHBIC
CBSI3H.

[IpencraBnenue o kaaccuukanuy OpraHMYECKUX BemecTB. HoMeHKIaTypa OpraHn4eckux COeTMHeHUH (CUCTeMaTH4ecKasi) M TPUBHAIbHbBIC HA3BaHHS
BOXHEHINX NPEICTABUTEIECH KIACCOB OPIraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPALLIEHUI: O3HAKOMJIEHUE C 00pa3liaMy OpraHMYECKUX BEIIECTB U MaTepualaMy Ha UX
OCHOBE, MOJIETUPOBAHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJEHUE U OIIMCAHUE IEMOHCTPALIMOHHBIX OIBITOB IO MIPEBPAILEHUIO OPraHUYECKHX
BELIECTB [IpY HarpeBaHuHM (IU1aBJIeHUE, O0YTIMBaHUE U TOPEHUE).

YraeBogopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psifl. MeTaH U 3TaH — MPOCTEHIINE MPEICTABUTENH ANKAHOB: (PU3UUYECKUE U XMMUYECKHE CBOMCTBA
(peakiuy 3aMeIIeHusl U TOPEHNUs), HaX0XKICHUE B IIPUPOJE, MOITYYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH Psifl. DTUIICH U MPONIIICH — IPOCTEHIIINE PEJACTABUTEIH aJTKEHOB: (PU3NYECKUE M XUMHUECKHUE
CBOMCTBA (peakLUU THAPUPOBAHMSL, TaJIOT€HUPOBAHUS, IMIPATALIMH, OKHCICHUS U OJIMMEPU3aLIUH ), IOJTyYEeHHE U IPUMEHEHHE.

Anxamuensl: Oyramaues-1,3 u MmeTunOyTaaueH-1,3: cTpoeHue, BaXKHEHIIINEe XUMHYECKHAE CBOMCTBA (peakius monuMmepusanun). [lonyduenue
CUHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOIMUECKUM psil. ALETHIIEH — IPOCTENUIINI PeACTaBUTENb AIKMHOB: COCTaB, CTPOEHHE, (pu3nueckue
Y XUMHUYECKUE CBOMCTBA (peakluy T'UAPUPOBAaHHUS, TAJIOT€HUPOBaHMS, THpATalluK, TOPEHHS]), TIOJIyY€HUE U IPUMEHEHHUE.

Apensl. bensoi: cocras, cTpoeHne, QU3NUECKUE U XMMUYECKHE CBOWCTBA (PEaKIIUU TaOreHUPOBAHMS 1 HUTPOBAHUS ), TIOJTYUYCHUE U

npumMeHenue. Toryon: cocmas, cmpoenue, usuueckue u Xumuieckue ceotcmea (peakyuu 2ai02eHUpO8aHUs U HUMpOBAHUs), NoIy4eHue u
npumerenue. TOKCUUHOCTb apeHOB. [ 'eHeTnuecKas CBsI3b MEX/y YIVIEBOAOPOIaMU, PUHAAJIEKAILMMH K Pa3IMUHBIM KJlaccaM.

ITpupoHbIe HCTOYHHUKY YTIeBOAOPOA0B. [Ipupoanslii ra3 u nomnytHele HeTsHbIe ra3sl. HedTh u €€ npoucxoxaenue. Criocods! nepepaboTku HeTH:
MEPETOHKA, KPEKUHT (TEPMUYECKHH, KaTaTUTHUECKUii), mupou3. [IpoaykTsl nepepaboTku HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.
KaMeHHBIH yronb U NpoJyKThI €ro NepepadoTKH.

OKClepUMEHTAIbHBIE METO/Ibl M3YUEHUS BEIIECTB U UX MPEBPALIEHUI: O3HAKOMIIEHHE ¢ 00pa3liaMu IIacTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKLIUN
«HedTb» 1 «YT0s1b», MOJICIUPOBAHIE MOJIEKYJT YTJIEBOJIOPOJIOB U T'aJOr€HONPOU3BOIHBIX, IPOBEICHNE IPAKTHUECKONW PaOOTHI: MOTyUYeHHE ITUIICHA U
M3Yy4YEHHUE €ro CBONCTB.

PacuérHbie 3a1a4u.

Boruncnenus no ypaBHEHUIO XMMHUECKOM peakiuu (Macchbl, 00b€Ma, KOIMYECTBA HCXOIHOTO BEIIECTBA WIIM MTPOYKTa pEeaKlUy M0 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MIIU NMPOJYKTOB PEaKIIH).

Kucnopoacoaep:xaniue oprannyeckune coeinHeHus!

[IpenensHble OJJHOATOMHBIE CIIUPTHI. METaHOJ ¥ 3TAHOJ: CTPOCHUE, PU3NUECKUE U XUMUYECKHE CBOMCTBA (PEaKLIMU C aKTUBHBIMU MeTaJlJIaMH,
rajloreHOBOJIOPOIaMHU, TOPEHUE), TpUMeHeHNe. BoopoiHbIe CBSI3U MEXy MOJIEKYyJIaMH ciupToB. JleificTBre MeTaHOJIa ¥ 3TaHOJIa Ha OpraHU3M
4eJI0BEKA.

MHoroatoMHble COUPTHI. DTUIEHTJIMKONb U TJIMLIEPUH: CTpOEHUE, (PU3NUEeCKe U XMMUUYECKHEe CBOMCTBA (B3aUMOEMCTBHE CO MIETOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peakIisi HAa MHOrOaTOMHbBIE CIUPTHI). JleficTBre Ha opranu3M yenoBeka. [IpuMeHeHne TIuepruHa U STUIEHTITUKOIS.
®deHo: CTpoeHHE MOJIEKYIIb, PU3NYEecKre U XUMHUecKue cBoiicTBa. TokcuuHoCTh GeHona. [Ipumenenue denona.

Anberuasl U kemonsl. PopManbaerul, aleTaabIerua: CTPOCHUE, (pU3nueckie 1 XUMUYECKHe CBOMCTBA (PEaKLIMU OKHUCIICHUS! K BOCCTaHOBIICHHUS,
KauyeCTBEHHbIE PEAKIINH ), IOJyYeHHE U IPUMEHEHUE.




OHOOCHOBHBIE IIpe/ieNbHbIE KApOOHOBBIE KUCIOTHL. MypaBbHHAs 1 YKCYCHAs! KUCIIOTHI: CTpOSHHE, PU3NUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA,
ol1mue 171 Kjlacca KUCJIO0T, peakiys dSTepupUKaImn), nojryuyeHue u npumenenue. CreapuHoBas U OJEUHOBAsI KUCIOThI KaK IPEICTaBUTENN BBICIIMX
KapOOHOBBIX KUCIIOT. MbLIa KaK COJH BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

CroxHble 3¢upbl Kak MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. ['maponu3 cioxHbIx 3¢upoB. Kupsl. ['uaponus xupos. [IpuMeneHue xKupos.
buosiornueckas poJib )KHpOB.

VYraeBojpl: cOCTaB, Kiaccu(UKanus yriieBooB (MOHO-, M- U nojmcaxapubsl). [ roko3a — npocTelinii MOHOcaXxapHl: 0COOEHHOCTH CTPOCHUS
MOJICKYJIbI, PU3UYECKUE U XMMUYECKHE CBOMCTBA (B3anMoaencTBre ¢ Tuapokcunom Mean(ll), okucnenne ammuagyHbIM pacTBOpoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHUE TIIFOKO3bl), HAX0XKICHUE B IPUPOE, IPUMEHEHUE, Onooruyeckas poib. PorocunTe3. PpyKTo3a Kak H30Mep TITFOKO3bI.
Kpaxman u nemronosa kak npupoaHbie noaumepsl. CTpoeHre Kpaxmalia U 1ejuto1o3bl. dru3nueckrue 1 XMMUYECKUE CBOWCTBA Kpaxmasa (THApoJIu3,
Ka4yeCTBEHHAsl PEaKIMsl C HOAOM).

OKcIIepUMEHTAIbHBIE METOJIbI N3YYEHUS BEIIECTB U MX MPEBPALICHUN: TPOBEICHUE, HAOII0ACHNE U OTIMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIHMPTOB, KAUECTBEHHbIE PEAKIIMU OJTHOATOMHBIX CIIUPTOB (OKUCIIeHHEe 3TaHoia okcuoM Menu(1l)), MHOroaToMHbIX CIMPTOB (B3aUMOJeHCTBIE
rinuepusa ¢ rugpokcusiom Meau(1l)), anpaernion (okuciaeHrne aMMuadHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicraue
KpaxMmajia ¢ H0JI0M), IPOBEJICHUE IPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnele 3anaum.

Bbrunciienus no ypaBHEHUI0 XUMHUECKON peakluu (Macchl, 00bEéMa, KOJIMYECTBAa CXOTHOIO BEIECTBA U MPOYKTa PEaKLUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MIIU MPOIYKTOB PEAKIIH).

A3oTcozeprKalue OpraHn4eckiue COeTMHEHN.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHndyecKkrue coenHeHus. Pu3nveckre 1 XMMUYECKHE CBOMCTBA AMUHOKHUCIIOT (Ha IpUMEpE TIIUIINHA).
buonoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTuab!.

benku kak npupoHbIe BBICOKOMOJIEKYIISIpHbIE coeiMHeHus. [lepBruHas, BTOpUYHas U TPETUYHAsI CTPYKTypa 0eKoB. XMMUYECKUE CBONCTBA OENIKOB:
THJIPOJIN3, ACHATYypalts, KaUeCTBEHHbIE PEAKIIMU Ha OCIIKH.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUEHUS BEIIECTB U UX MPEBPAILlleHUI: HAaOII0eHE U ONMCAaHNe JEMOHCTPALMOHHBIX OIBITOB: IEHATypalus OEIKOB
IIPYU HarpeBaHUU, LIBETHBIE PEAKIMH OENKOB.

BbicokomosiekysipHble cOeJUHEeHH

OCHOBHBIE MIOHATUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IIOJUMED, CTPYKTYPHOE 3BE€HO, CTENIEHb IMOJIMMEPU3aLuH, CPEAHIA
MoJieKysipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOMMEpU3alis U MOJIUKOH IEH AU,
OKclepUMEeHTAIbHbIE METOJIbl M3YUYEHUS BEIIECTB U MX MPEBPALICHUN: 03HAKOMIIEHHE ¢ 00pa3liaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMace, KayuyyKoB.

Me:XnpeamMeTHbIE CBS3H.

Peanuzarust MexXnpeIMETHBIX CBSI3€H MPU M3yUYEHUN OpraHuYecKor XxumMuu B 10 Kitacce OCyIecTBIsSETCS Yepe3 UCIOIb30BaHNEe KaK 00X
€CTECTBEHHO-HAYYHBIX ITOHATHUH, TaK U MOHITUH, BJISIOLIMXCS CUCTEMHBIMU JIJIS1 OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01111e ecTeCTBEHHO-HAYYHbIE TIOHATHUS: IBJIEHUE, HAyUHBIH (PaKT, rTUMOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3, KJIaCCU(PHUKAIUS, IEPUOTUIHOCTS,
Ha0JI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJICIINPOBAHHE.

®duszuka: MaTepusi, SHEPTHs, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, SHEPIe€TUYECKUIN YPOBEHb, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA,
¢du3nyeckre BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUSL.

buonorus: kneTka, opranusm, 6uocdepa, 0OMeH BEIIECTB B Opranu3mMe, GOTOCUHTE3, OMOTOTHYECKN aKTHBHBIC BEIeCcTBa (OCIKH, YTIIEBOIbI, JKUPHI,
(bepMeHTHI).




I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.
TexHosorus: nuuieBsle NPOAYKTHI, OCHOBBI PALIMOHAIIBHOTO IIMTAHKS, MOIOILAE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE TIPENapaThl, MaTepHaJIbl
13 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckne 0CHOBBI XUMHUH
XUMUYECKUH 3JIeMEHT. AToM. SIApo aToMa, M30TOIbI. DIEKTPOHHAS 000I04Ka. DHEPreTUYCCKHE YPOBHHU, MIOAYPOBHU. ATOMHBIC OpOUTaIH, s-, pP-, d-
3s1eMeHTbl. OCOOCHHOCTH pacipeesieHHs! 3JIEKTPOHOB 110 OPOUTAIISIM B aTOMaXx 3JIEMEHTOB IIEPBBIX YETHIPEX MEPHOAOB. DIIEKTPOHHAs KOH(UTypauus
aTOMOB.
[lepnoanueckuii 3akoH u Ilepuoanueckas cucrtema xumudeckux ueMeHToB . . Menneneesa. CBs3p neprogndeckoro 3akoHa u [lepuonnyeckoit
cUcTeMbl XuMuyeckux 3nemenToB J[. M. MeneneeBa ¢ COBpeMeHHOM Teopuel CTpOeHHUs! aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMU IPOCTHIX M CJIOXHBIX BEIIECTB 110 IpyIIaM U IepuojaM. 3HaueHUe MepHoAMUECKOro 3aKOHa B Pa3BUTUU HAYKH.
CrpoeHue BeniecTBa. XuMuieckast cBsi3b. Bupl XuMuueckoi cBsi3u (KOBaJIEHTHAsl HENOJISIpHAsl U MOJIIpHAasi, MIOHHAs!, MeTajindeckas). MexaHu3Mbl
00pa3oBaHMsI KOBAJEHTHOW XUMUYECKOH CBs3M (OOMEHHBIN U JOHOPHO-aKLeNTOpHBIN). BogopoaHas cBs3b. BaeHTHOCTh. DNeKTPOOTPULIATEIBHOCTb.
Crenenp okucieHus. MIoHbl: KaTHOHBI U @HUOHBI.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUNINYECKON PEIIETKH.
ITonsTHEe 0 nUCHEpCHBIX cucTeMax. MICTUHHBIE U KOJIIOMAHBIE PACTBOPBLL. MaccoBas 10715 BELIECTBA B PaCTBOPE.
Krnaccugukanusa Heoprannueckux coeinHeHnii. HoMeHkiaTypa HeopraHndeckux BeuecTB. ['eHeTnueckas cBs3b HEOPraHUYECKUX BELIECTB,
IIPUHAUIEKANINX K Pa3IMYHbIM KJIaccaM.
Xumnyeckas peakuus. Knaccupukanus XMMHUUECKHUX peakliuii B HEOPraHMYECKON U OpraHN4ecKoi XUMUU. 3aKOH COXPAaHEHHS MacChl BEILIECTB, 3aKOH
COXpaHEHUs U MPEBPAILCHUS YJHEPTUU IIPU XUMHUECKUX PEaKLMX.
CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3In4HbIX (pakTopoB. OOpaTuMble peakiuu. XUMHUEcKoe paBHOBecHe. DaKkTOpbI, BIUSIOIINE HA COCTOSTHUE
xumuyeckoro pasHosecus. I[Ipunnun Jle larense.
OnexTponuTuyeckas aucconuaius. CuiibHbIe U ciaalble 371eKTpoiauThl. Cpea BOJHBIX paCTBOPOB BEUIECTB: KUCIasd, HENTpaabHasl, IEI0YHAs.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
OKCclepuMEeHTAIbHbIE METO/Ibl M3YUEHUs BEIIECTB U UX MPeBpallleHui: feMoHcTpanus Tabmul «[leproanueckas cuctema XuMUYECKUX 31€MEHTOB /.
. MenneneeBa», n3ydeHue Mojieel KPUCTANTMUECKUX PEIETOK, HAOI0IeHHE
Y ONHMCaHue JIEMOHCTPALMOHHBIX U JJA00PaTOPHBIX OIBITOB (pa3yioKeHHE MEPOKCHIA BOJOPOIa B IPUCYTCTBUH KaTaJIn3aTopa, ONpeieTIeHIe CPeIbl
PacTBOPOB BEILIECTB € TIOMOIIBIO0 YHUBEPCATBHOTO HHAMKATOPA, PEaKI[M1 HOHHOTO 0OMeHa), MpOoBeICHHE MPAKTUYeCKON paboThl «BiusHue
pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.
PacuérHble 3anauu.
PacuéTel no ypaBHEHUSIM XUMHUYECKHUX PEAKLNIN, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBast A0
BELLECTBAY.
Heopranuueckasi xumus




Hewmeramnsl. [Tonoxenne HemetayuioB B [lepuoauueckoii cucreMe Xxumuueckux neMeHToB /. M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
dusnyecKkre CBOMCTBAa HEMETAILIOB. AJUIOTPOITHS HEMETAIIIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa 1 yriaeposa).

XUMHUYECKHE CBOMCTBA BAKHEHIIINX HEMETAUIOB (TaIOTCHOB, Cephl, a30Ta, pocdopa, yriepona u KPeMHHs) U UX COSTUHEHUN (OKCHIOB,
KHCJIOPOJICOACPIKAIITNX KUCIIOT, BOAOPOJIHBIX COCTUHECHUN ).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Meramibl. [Tonoxxenue metawioB B [lepuoandueckoii cucreme xumuueckux snemeHToB J[. . MenneneeBa. OcCoOOEHHOCTH CTPOCHHMSI SJIEKTPOHHBIX
o0oitouek aroMoB MeTauioB. O0mue Gusndeckue cBoicTBa MeTa/UIOB. CIIJIaBbI METAJLIOB. DIIEKTPOXUMUYCCKUH P HAPSHKECHUH METaJIOB.
XHWMHYECKHE CBOMCTBA BAKHEUIITUX METAIJIOB (HATPUM, KAJIUW, KaJIbIIUA, MarHui, aIIOMAHUN, IIUHK, XPOM, KeJIe30, ME/Ib) U UX COSTUHEHUH.
O6mue cnocoObl MoMy4YeHus MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIC METOIbI U3YUYCHHUS BEIIECTB M MX MPEBPAIICHHUN: N3YYCHHE KOJUISKITUN «MeTauibl U CIIaBbl», 00pa3oB HEMETAIIJIOB, pEIIEHUE
AKCIIEPUMEHTAIBHBIX 33124, HAOIIOACHUE U ONMCAHUE IEMOHCTPAIMOHHBIX U JTA00PATOPHBIX OIBITOB (B3aMMOACHCTBHE THIPOKCH/IA ATFOMUHUS C
pacTBOpaMH KHCJIOT M IIeI04Yel, KaueCTBEHHbBIC PEAKIIMH Ha KATHOHBI METAJIJIOB).

PacuéTHpic 3a1a4m.

Pacuétbl Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM 00BEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIHU
BEILIECTB, pacu€Thl MacChl (00bEMA, KOJIMUECTBA BEILIECTBA) MMPOJAYKTOB PEAKIINH, €CJIM OJHO U3 BEIIECTB UMEET MPUMECH.

Xumusi 4 :KU3Hb

Ponp xumun B oOecrieueHur IKOIOTHYECKOM, SDHEPTEeTHUECKOM 1 MUIIEBOM 0€30MaCHOCTH, Pa3BUTUN MEIUIIUHEI. [[OHITHE O HAYYHBIX METOaX
MO3HAHUS BEIIECTB U XUMUYECKUX PEaAKIHN.

[Ipeacranenus: 00 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO IMOJYYEHUs BaXKHEUIIINX BEUIECTB.

UenoBek B MUpE BEIIECTB U MAaTEPUAJIOB: BAKHEHUIIINE CTPOUTENIbHBIE MAaTEPHUAIIbl, KOHCTPYKIIMOHHBIE MaTEPHAJIbl, KPACKH, CTEKIIO, KEpaMUKa,
MaTepuabl Uil SIEKTPOHUKH, HAHOMAaTepHaJIbl, OPraHUYECKNE U MUHEPAIbHBIC yA00PCHHUSI.

XuMHUS U 30pOBBE UeTOBEKa: MpaBuila UCIIOIb30BAHUS IEKAPCTBEHHBIX MPEMapaToB, MpaBuiia 0€30MacHOT0 UCTIOIB30BaHUS MPENnapaToB OBITOBOM
XAMUH

B IIOBCEIHECBHOM JKH3HMU.

MexXnpeIMETHRIC CBS3H.

Peanu3anust MeXNpeAMETHBIX CBSA3EH MPH U3yueHUH 00IIel U HeopraHndeckor XuMuu B 11 Kilacce ocyIiecTBiIsieTcs Yepe3 UCIOIb30BaHHEe KaK
00IIIMX €CTECTBEHHO-HAYYHBIX MOHATHHN, TaK U TMOHSATUH, SIBISIOMIUXCSA CUCTEMHBIMU ISl OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
OO111e ecTecTBEHHO-HAYYHbIE TIOHATHS: HAYUHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPUS, aHAINU3, CUHTE3, KJIaccu(uKaIus, IepuoInIHOCTh, HAOII0ACHHE,
AKCIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SBJICHUE.

duznka: MaTepusi, JHEPrusi, Macca, aToM, AIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PM3UIECKHE BETMYNHBI U €IUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kinerka, opraHu3M, 3KocucTeMa, onocdepa, MaKpo- ¥ MUKPOIJIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadmusi: MuHEpaBI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTITUBO, PECYPCHI.

TexHonorKs: XUMHYECKasi IPOMBIIIEHHOCTh, METAJLTyprus, IPOU3BOJCTBO CTPOUTEIBHBIX MATEPHANIOB, CEIbCKOX035HCTBEHHOE MPOU3BO/ICTBO,
MIUIIEBAs MPOMBIIIJIEHHOCTb, (papMarieBTUYECKast MPOMBIIIIIEHHOCTD, IPOU3BOJICTBO KOCMETUYECKHUX MTPENapaToB, MPOU3BOJICTBO KOHCTPYKITMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A ITPOI'PAMMBI I10 XMMHNM HA BA30BOM YPOBHE CPEJIHETI'O OBIIEI'O
OBPA3OBAHNMS




JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00YYaIOIIUMHUCA ITPOTPaMM CpeIHEro o0iero oopasoBanus (JIMYHOCTHBIM,
METaInpeIMETHBIM U IpeAMETHBIM). HayuyHOo-MeToanyeckol OCHOBOH IS pa3pabdO0TKU INIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS IIPOTPaAMM CPEIHETO
o01m1ero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHHU C CHCTEMHO-IEATENBHOCTHBIM [IOIXOIOM B CTPYKTYPE JIUUHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa « XUMUL» Ha YPOBHE CPEAHETO
o01miero 06pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOIUE:

0CO3HaHME 00YYAIOIIUMUCS POCCHUICKON TPayKIaHCKON HCHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CAMOOIIPE/ICICHUIO;
HaJIMYMe MOTUBALIUU K 00YyYEHHIO;

IEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOSKICHHUI TUYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M HCTOPHUYECKUX TPaaULUii 0a30BOW HAYKU XUMHU;
TOTOBHOCTb U CIIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMU, TPUCYIIIUMU
[EJIOCTHOM CUCTEME XUMHUYECKOTO 00pa30BaHuUs;

HaJIM4YMe TMPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhI M CIIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInuHOCTHBIE pE3yIbTaThl OCBOEHUS MpeaMeTa « XUMUSL» TOCTUTAIOTCS B €IMHCTBE YU€OHON U BOCIIUTATENBHOM 1€ATEIbHOCTH B COOTBETCTBUHU C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMH U HI€aJaMH POCCUHUCKOT0 IPa)1aHCKOTro 00IIecTBa, MPUHITHIMU B
00IIeCTBE HOPMaMH 1 TIPAaBUIIAMHU TIOBEACHHUS, CIIOCOOCTBYIOIIMMHU TPOIIECCAM CaMOIIO3HAHHUS, CAMOPA3BUTHUS M HPABCTBEHHOT'O CTAHOBIICHHSI
JUYHOCTH O00YYarOIINXCS.

JIMgHOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeAMeTa « XMMHSD» OTPaXaroT C(OPMUPOBAHHOCTD OIIBITA TO3HABATEIILHOW U MPAKTUYECKON eI TETHbHOCTH
oOyJaromuxcs 1o peaan3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

0CO3HaHMs 00yUaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 003aHHOCTEH, yBaKEHH K 3aKOHY U IPaBOMOPSIKY;

MIPEJICTAaBICHMSI O COLMAIbHBIX HOPMAaX M MpaBUiIaxX MEKJINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMN JEATEIbHOCTH NP CO3JJaHUN YUEOHBIX TPOEKTOB, PELIEHUN Y4eOHBIX U TO3HABATENIbHBIX 3a/1a4, BBIITOJIHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTYMEHTHI JPYTUX MPU aHAIU3€ PA3TUYHbBIX BUOB YUEOHOM IeATENbHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUSI:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HayYHOMY HaCJIEJUI0 OTEYECTBEHHON XUMMH;

YBa)XEHMsI K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHHUS! XUMHUHU, OCO3HAHUS TOTO, YTO IOCTHKEHUSI HAYKH €CTh PEe3yJIbTaT
JUTUTETHHBIX HAOIIOACHUN, KPOTIOTIMBBIX SKCIIEPUMEHTAIbHBIX TIOMCKOB, ITOCTOSTHHOTO TPYAa YUYEHBIX U MPAKTUKOB,

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IIOJyUYEHUH U MOCIEIYIOIIEM aHAIN3€e HH(POPMAIMK O MIEPEIOBbIX JOCTHKEHHUSIX COBPEMEHHOM
OTEUYECTBEHHON XHMMH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CHOCOOHOCTH OLIEHUBATh CUTYAI[H, CBSI3aHHbIE C XUMUYECKUMHU SIBJICHUSMU,

Y IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOMX TOBAPUILEH C MO3UIMI HPAaBCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX
IIOCTYIIKOB;

4) popMUpPOBaHUS KYJIbTYPHI 310POBbI:



MOHUMAaHHMSI LIEHHOCTEH 3J0pPOBOTO U OE3011aCHOT0 00pa3a KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (hU3HYECKOMY U
IICUXHUYECKOMY 37I0POBBIO;

co0Ir0IeHHS TTpaBUII 0€301MacHOT0 OOPAIIEHHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU U B TPYIOBOH JEATEIBHOCTH;

MIOHMMAaHMsI LIEHHOCTH MTPAaBUJI MHIUBHUyaJIbHOIO M KOJUIEKTUBHOI'O OE€30I1aCHOTO MOBE/ICHUS B CUTYALUAX, YIPOKAIOIIUX 30POBbIO U KU3HU JIIOCH;
OCO3HAHMA MOCIEICTBUIA U HETIPUATHS BPEIHBIX MIPUBbIUEK (YIOTPEOICHHUS aIKOT0JIsl, HAPKOTUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIMTAHUS

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEI0BATEIBCKOM 1A TEIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUIAX
NesTeNbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEILIEHUU IPAKTUUECKUX 3a7a4 COLMaIbHON HAIPaBJIEHHOCTHU (B paMKax CBOErO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY U3yUeHHI0 podeccril pasinyHoro poja, B TOM YUCJIE€ HA OCHOBE IIPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHH;
YBaKEHUS K TPYIY, JIIOJSM TPYJa U Pe3ysIbTaTaM TPYAOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaIbHOM TpaeKTOpUM 00pa3oBaHus, Oyyueil npodeccun u peainsanui cCOOCTBEHHbBIX )KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

9KOJIOTMUYECKHU 11€1€CO00Pa3HOro OTHOLIEHUS K IPUPOJE, KaK UICTOYHHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMJI€;

MIOHMMAaHMsI [N100ATBHOT0 XapaKTepa 3KOJ0rMUECKUX Npo0sieM, BIUSAHUSA S3KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHME IPUPOJHOMN U COLMAIBHOM Cpeibl;
0CO3HAHMS HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTIDKEHUI XHMUU JIJISl PEIISHHS] BOIPOCOB PAlMOHAIBHOTO ITPHPOIOTIONIE30BAHHS;

AKTUBHOT'O HETIPUATHSA ACHCTBHUM, IPUHOCALIMX BPE OKPY KAIOLIEH MPUPOTHON cpesie, yMEHHsI TPOrHO3UPOBATh HEOIArONpUSATHBIE SKOJIOTHYECKHE
MOCTIC/ICTBHS IPEITPUHUMAEMBIX ASHCTBUH U IPEAOTBPAIATh UX;

HAJINYMSL Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIJICHHS, SKOJIOTHUECKON KYJIbTYpBl, OIbITA JIESTETbHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI MU B TIO3HABATEIIbHOW, KOMMYHHKATUBHOW M COITMAIBHON TMPAKTHKE, CTOCOOHOCTH ¥ YMEHHUSI aKTUBHO TIPOTUBOCTOSITH
uzaeosioruu xemohoouu;

7) IEeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CIEM(PUKA XUMUN KaK HAyKd, OCO3HAHUs e€ posid B (POPMHUPOBAHUH PAITMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3JAaHUH [[EIOCTHOTO
IpeJCcTaBiIeHNs 00 OKpY’KarollleM MHUpE Kak O €IMHCTBE MIPUPO/IbI U YEJIOBEKA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHuu npodiieMm
COXpaHEeHHS TPUPOJHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0000 3HAUMMOCTH XMMHUU JJIS1 COBPEMEHHOMN [IMBUIIM3AIMU: B €€ T'yMaHHUCTUYECKON HAMPaBIEHHOCTH U BaKHOW POJIM B CO3JITAHUU
HOBOM 0a3bl MaTepHaIbHON KYJIBTYPBI, PELIICHUH I100aIbHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPI€TUYECKOM, MUIIEBON
1 9KOJIOTMYeCcKOi 0€30IacCHOCTH, B pa3BUTHH MEAMILIMHBI, 00ECIIEUeHNH YCIOBUH YCIIEUTHOTO TPY/Ia U AKOJIOTHUYECKH KOM(OPTHOMN KU3HU KAk 10T O
yJIeHa O0IlEeCTBa;

€CTECTBEHHO-HAy4YHOW I'PaMOTHOCTH: TIOHMMAaHUS CYIIIHOCTH METOJIOB IMO3HAHMSI, UCTIOIb3YEMBbIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTHU MCIIOJIb30BaTh
MoJTy4aeMble 3HaHUS ISl aHAIN3a U OOBSICHEHHUS SIBJICHUH OKPY’KAIOIIETO MUPa M MTPOUCXOISAIINX B HEM H3MEHEHUH, YMEHUS JIeiaTh 000CHOBAHHBIE
3aKJIIOYEHUS] HA OCHOBE HAayUHBIX (DPAKTOB M UMEIOLIMXCS TAaHHBIX C LIEJIbIO MOIy4YEHUS IOCTOBEPHBIX BBHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTENBHO HCIIOB30BaTh XUMUYECKHE 3HAHUS TS PEIICHUS IPOOJIeM B PEaTbHBIX )KHU3HEHHBIX CUTYAIUSX;

MHTepeca K MO3HAHUIO U UCCIIE0BATENILCKOM NesITeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO H caMO00pa30BaHUIO0, K AKTHBHOMY TOJYYEHHUIO HOBBIX 3HAHHUN 110 XUMUH B
COOTBETCTBHUH C )KMU3HEHHBIMHU MOTPEOHOCTIIMU;



MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3InYHbIX cepax mpodhecCHOHATBHON 1eATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertamnpeamMeTHbIe pe3yIbTaThl OCBOSCHHS YUEOHOTO NMpeaMeTa « XMMHUs» Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHMs BKIIOYAIOT:

3HaYUMBIE U1 (GOPMHUPOBAHUS MUPOBO33PEHHS 00YUAOIIMXCS MEKIUCIUIUIMHAPHBIC (MEKITPEIMETHbIE) OOIIEHAYYHbIE MTOHATHUS, OTPasKAIOLIUE
[EJIOCTHOCTh HAYYHOM KapTHHBI MUpPa U CIEUU(UKY METOI0B TO3HAHUS, UCIIOJB3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEMIECTBO, YJHEPT s,
SIBJIGHUE, MPOIIeCC, CUCTEMa, HAyUHBbIH (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEIOBaHNE, HAOIIOICHIE, U3MEPEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpCcaJbHbIe yueOHbIe AelicTBUA (T03HABaTelIbHbIE, KOMMYHHKAaTUBHBIC, PETYJISTUBHBIC), oOecrieunBaromue GopMupoBanue GyHKINOHATBEHOM
IPaMOTHOCTH U COLMAIBHONW KOMITIETEHIIMH 00yYarOIINXCs;

CHOCOOHOCTH 00YUaIOUINXCS UCIIOIB30BAaTh OCBOSHHBIE MEXKIUCIUIIIMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUSI U YHUBEpPCAIbHbIE YUeOHbIC IEHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHON ITPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YU€OHBIMU TO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU
JEACTBUSMM.

OBi1aieHne YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUSA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTYaJIHU3UPOBATh POOIIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OIIpEAEIATh 1NN JAESITENbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUH UX JIOCTUKEHUS, COOTHOCUTH PE3yJIbTAThI IEATEIbHOCTH C TOCTABIEHHBIMU LIEJISIMU;
MCIOJIb30BaTh IPU OCBOCHUHU 3HAHUH MPUEMBI IOTUYECKOT'O MBIIUICHHS — BBIICTATh XapaKTepHbIe MPU3HAKY MOHSATHI U yCTaHABIUBATh X
B3alMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHATHS 1J1s1 OOBSICHEHUSI OT/IEIbHBIX (PAaKTOB U SBJICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKAIIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKIY U3YUAaEMBbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKACHUs (MHIYKTUBHBIC, IEYKTHBHBIC, TI0 aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pACCMATPUBAEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKITIOUEHUS;

MPUMEHSITH B MPOlIecce MO3HAHUS, UCTIONb3YEMbIe B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, TPE0OPa30BLIBATH MOJIEIIbHEIE IPEACTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJI) 3JIEMEHTa, XUMUYecKasi popMyJsia, ypaBHEHHE XUMHUUECKON PEeaKIMK — IPU PEIIEHUU YUEOHbIX T03HABATENbHbBIX U
MPAKTUYECKHX 3a]1a4, IPUMEHATh Ha3BaHHbIE MOJICNIbHBIE MPEACTABICHUS 7S BBISIBICHUS XapaKTePHBIX MPU3HAKOB N3YYaeMbIX BEUIECTB U
XUMHYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUii;

(dbopMyIUpOBATh LI U 33[]a4H UCCIIEIOBAHUS, UCIIOIB30BATh MOCTABIEHHBIE U CAMOCTOSITENILHO CPOPMYTUPOBAHHBIE BOITPOCHI B KAUECTBE
WHCTPYMEHTA TIO3HAHUS U OCHOBBI /TSI JOPMUPOBAHUS THIIOTE3BI 110 TPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYKICHUIA;

BJIQ/IETh HABBIKAMU CAMOCTOSITEILHOTO INIAHUPOBAHUS M MPOBEICHUS YUEHUYECKUX IKCIIEPIMEHTOB, COBEPIIIEHCTBOBATH YMEHHUS HAOIOIaTh 33 XOJIOM
IpolLecca, CaMOCTOSATEIbHO TPOrHO3UPOBATh €T0 Pe3yJIbTaT, POpMYIUpOBaTh OOOOIIEHHS U BHIBO/IBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTaTOB
MCCIIEIOBAHMsI, COCTaBIATh 00OCHOBAHHBIN OTUYET O MPOJIeNaHHOM padoTe;

MPUOOPETATh OMBIT YYEHUYECKON HCCIIe10BATEIbCKON U POEKTHON e TENIbHOCTH, TPOSBISATH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIBHOMY
MOWCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IUYHBIX METO/IOB TIO3HAHHUS.

3) paGora ¢ unopmanmeii:



OPHEHTUPOBATHCS B PA3IUYHBIX HCTOUHUKAX HH(POPMALUHU (HAyYHO-TIOMYJISIpHAs JIUTEPAaTypa XUMHUYECKOTO COEP KaHuUs, CIIPABOYHbIE TOCOOHUS,
pecypcbl HTepHEeTa), aHAIM3UPOBaTh HH(OPMALIUIO Pa3IMYHBIX BUAOB U ()OPM HPEACTABICHUS, KPUTHYECKU OL[CHUBATh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

(bOpMyIUPOBATH 3aMPOCH U IPUMEHSATH PA3IMYHbIE METO/IBI IPH ITOMCKE M 0TOOpe MH(OpManny, HEOOXOAUMOM /ISl BBIITOJTHEHUS YIE€OHBIX 3a1a4
ONPEACIEHHOTO THUIIA;

IpUOOPETATh ONBIT UCIIOJIB30BAHUS HH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATH ONTHUMAIBHYIO (hOpMY IpeCTaBICHUs HHPOPMALUH (CXEMBbI, TpapUKH, TUArpaMMBbl, TAOIULbI, PUCYHKH U IPYTHE);
UCIIOJIb30BATh HAYYHBIH A3bIK B KAYECTBE CPEICTBA MIPU paboTe C XMMUYECKOW HH(OpMALUeH: IPUMEHITh MEKIPeAMETHbIE (Ppu3ndeckne u
MaTeMaTHYECKUe) 3HaKH U CUMBOJIBI, (hOpMyJIbl, a00peBUATYpbl, HOMEHKIIATYDPY;

UCIIOJIB30BATh M IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPEICTBA HATIISJHOCTH.

OgJaienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3a71aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/IaeMOii TEMBI B X0JI€ JUajIora

W/WIN TUCKYCCHH, BBICKA3bIBaTh UACH, (OPMYITUPOBATH CBOH MPEAJIOKEHUSI OTHOCUTEIILHO BBITIOJHEHUS MPEITI0KESHHON 3a/1a4u;

BBICTYNATh C MTPE3EHTALUEH Pe3yIbTaTOB O3HABATEIBHON AEATEIBHOCTH, OTYYEHHBIX CAMOCTOSATENIFHO MM COBMECTHO CO CBEPCTHHKAMU TIPH
BBITTOJIHEHUH XMMHYECKOTO KCIIEPUMEHTA, TPAKTUYECKON pabOTHI IO MCCIIEIOBAHUIO CBOMCTB U3yYaeMbIX BEIIECTB, peaU3alliil Y4eOHOT O MPOeKTa U
(bopMyIIUPOBATH BBHIBOIBI

0 pe3ysIbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUN IyTEM COTIIACOBAHMUS TIO3HUIIUHI B X0J1€ 00CYXKICHHUS 1 OOMEHAa MHEHUSIMHU.

OBJajieHNe YHUBEPCAJIBHBIMH PeryIssTHBHBIMH e CTBUAMU:

CaMOCTOSTEIILHO INIAHUPOBATh M OCYIIECTBIIATH CBOIO ITO3HABATENBHYIO JESATEIBHOCTD, ONPENEIA € LeNN U 3a1a4i, KOHTPOJIUPOBATh U 110 Mepe
HE00XO0IMMOCTH KOPPEKTUPOBATH Mpe IaraéMblii alrOpUTM JeHCTBUI NMPH BHITOJIHEHUHU YUeOHBIX U HCCIEI0BATENbCKUX 3a/1a4, BRIOMpaTh Hanbosee
3¢ (deKTUBHBIN CIOCO0 UX PEIICHUS ¢ YYETOM MOJTyUYEHHUsI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH ACATEIBHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDI

10 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOECHUS Kypca «OpraHndeckasl XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTb MPEACTABICHUI 0 XMMUYECKOM COCTABIIAIONIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUU B IIO3HAHUU SIBJICHUM
IPUPOJIBI, B POPMUPOBAHUH MBIIUIEHUS U KYJIbTYphl TMYHOCTH, €€ (PyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM /Ul PeLIeHUs] TPAaKTUYECKUX 3a/1a4
U 3KOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3JJOPOBBIO U IIPUPOIHOM CpeLe;

BJIaJIEHHE CUCTEMOM XMMHUYECKHX 3HAHUH, KOTOPAsi BKIIFOUAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMHUYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04YKa
aToMa, MOJIeKyJia, BAJICHTHOCTb, AJIEKTPOOTPHUIATETbHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHas popmyna (pa3BEpHyTast U COKpaII€HHas), MOJb,
MOJISIpHAsl Macca, MOJIIPHBIN 00BEM, YTIepOoIHbIN CKeNeT, (yHKIMOHAIbHAs TPYIIa, paauKall, U30Mepusi, U30MepPbl, TOMOJIOTHUYECKHUI psijl, TOMOJIOTH,
YTJIE€BOAOPOABI, KUCIOPO U a30TCOAEPIKAILNE COSIUHEHMSI, MOHOMED, ITOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHHUS); TEOPUU U
3aKOHBI (TEOpHs CTPOEHUs OpraHnYeckux BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHHsI MacChl BELECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3bIK
XUMHH; MUPOBO33pPEHUECKHE 3HAHNUS, JIeXKAIIUe B OCHOBE TOHUMAaHUS IPUUYMHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBJICHUM, (haKToIOrnueckue



CBEJICHUS O CBOMCTBAX, COCTABE, MOJIyYEHUH U OE30IIaCHOM HMCIIOJIb30BaHUH BKHEHIIINX OPraHUYECKHX BEIIECTB B OBITY U MPAKTUYECKOM
JesITeIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTH YMEHHH BBISBIATH XapaKTEPHBIC IPU3HAKH MMOHITUH, YCTAaHABINBATH UX B3aUMOCBSI3b, UCIIOJIBb30BaTh COOTBETCTBYIOIINE OH SITUS
IIPU ONHCAHUU COCTaBa, CTPOCHHUS U NPEBPAILEHUI OPraHMYECKUX COeAMHEHUI;

c(OPMHPOBAHHOCTH YMEHHH NCIIOIH30BATH XUMUUECKYIO CHMBOJIUKY JUISI COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpPAIEHHON)
(bopMys1 OpraHMYECKHX BEILECTB U yPaBHEHUH XUMUYECKUX PEAKIIMH, NU3TOTABIUBATh MOJIEIN MOJIEKYJI OPraHMUECKUX BEIIECTB JUIsl MIUTIOCTPALUU UX
XUMHYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOEHUS;

Cc(OPMHUPOBAHHOCTb YMEHHUH yCTaHABIMBATh MPUHAIEKHOCTh U3YUEHHBIX OPraHMUYECKUX BEIECTB 110 UX COCTABY M CTPOCHMIO K ONpPeAEIEHHOMY
KJIaccy/TpyIie coeuHeHu (YTriIeBOOPOIbI, KUCIOPO M a30TCOAEPIKAIINE COSAMHEHUS, BHICOKOMOJIEKYJISIPHBIE COSIMHEHUS), 1aBaTh UM Ha3BaHUS
no cucreMatnueckoir HomeHkiarype (IUPAC), a Taxke NpuBOIUTh TPUBHATIbHBIC HA3BAHUS OTAEIBHBIX OPIrAHUYECKUX BELECTB (3TUJIECH, IPOINHUJIEH,
alleTUJICH, STUJICHTIIUKOIIb, TIINIEPUH, (peHo, popManbaern, aneraibIerul, MypaBbuHas KHCI0Ta, YKCYCHas KUCIIOTa, OJIEMHOBAs KUCIIOTA,
CTeapMHOBAasl KMCIIOTA, II0K03a, (PpyKTO3a, KpaxMmall, LIeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCTH YMEHUS ONPEACIATh BUbI XUMUYECKOM CBS3H B OPraHUYECKUX COCTMHEHUAX (OTMHAPHBIC M KPATHEIC);

c(OPMHUPOBAHHOCTh YMEHUSI IPUMEHSATH IOJIOKEHUS TEOPUH CTPOSHMSI OpraHndeckux Beuects A. M. bytnepoBa /i 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHHUE, PU3NUECKHE U XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTaBUTENCH pa3InyHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPOIUJIEH, alleTHIeH, OyTanuen-1,3, metunOyranuen-1,3, 6€H3051, METaHOJ, 3TaHO,
STUJICHIJIMKOJb, TIULEPHH, (EHO, alleTalbIeru]], MypaBbiHasl U YKCYCHasl KUCJIOTHI, IIIF0K03a, Kpaxmall, LeJUTI0J103a, aMUHOYKCYCHasl KUCIIOTa),
WUTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MKy HUMU YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM C UCIIOIb30BAaHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUYHUKHU YTIIEBOJIOPOAHOIO ChIpbs (HE(Th, IPUPOIHBIN ra3, yroip), CiocoObl UX NMEPepadOTKH U
MPAaKTUYECKOe PUMEHEHHUE MTPOJYKTOB NepepaboTKy;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUYUCICHUS [0 XUMUYECKUM YPaBHEHMSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BELIECTBA UITU MPOAYKTa
PeaKIMK 0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJJHOTO U3 HCXOJHBIX BEIIECTB

WM NIPOJIYKTOB pEaKLnn);

c(OPMHPOBAHHOCTh YMEHUH BIIa/IeTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOT'O MO3HAHMSI, UCTIOIb3YEMbIX B XMMUHU IIPU U3YyUYEHUHU BEILECTB
U XUMHUYECKUX SIBICHUH (HaOII0ieHne, U3MEPEHHE, IKCIEPUMEHT, MOJICIUPOBAHNE), UCIIOIb30BaTh CUCTEMHBIE XMMHUUECKHUE 3HAHUS JUIsl IPUHSTHUS
pELICHNI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM,;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIaTh MPaBUJIa MOJIb30BAHUS XUMUYECKOM TIOCYI0N U TaOOpaTOpHBIM 000PYI0BaHUEM, a TAK)KE MpaBUiIa
o0pallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOJIHATh XUMHUUECKUH SKCIIEPUMEHT (IIPEeBpaIlleHHs OpraHMUYEeCKUX BEIIECTB IIPU HArpeBaHUH,
MOJTyYeHHE ITUJICHA M U3YUYE€HHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIMU OPraHMUECKUX BEIIECTB, JeHATypals OeIKOB IpU HarpeBaHUH, [[BETHBIE
peakiuy 6eIKOB) B COOTBETCTBUHM C IIPABHJIAMU TEXHUKH O€30MaCHOCTH MPHU OOPAIEHUH C BELIECTBAMH U Ja00paTOPHBIM 000pYI0BaHUEM,
NPEJCTABIATh Pe3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3amicH ypaBHEHUH COOTBETCTBYIOIIUX Peakuil 1 (GOpMyITUpOBaTh BHIBO/IBI HA
OCHOBE 3THUX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTH YMEHUH KPUTHUECKH aHAIU3UPOBATh XUMUUECKYIO MH(OPMAIIHIO, TOTyYaeMy0 U3 pa3HbIX HCTOUHMKOB (CpeCcTBa MacCOBOU
uHpopmanuu, HTepHET U Ipyrux);



c(OPMHPOBAHHOCTH YMEHUH COOII0IAaTh MPaBHIIa SKOJIOTHYECKH LIEIecO00pa3HOro MOBEACHHS B OBITY M TPYJOBOM NEATEIHLHOCTH B LENSAX COXPAHEHUS
CBOETO 310POBbsl U OKPY KAIOIIEH IPUPOIAHOMN Cpeibl, 0OCO3HABATh ONACHOCTb BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBbI ONIPENCIEHHBIX OPTaHUIECKUX
BELIECTB, NOHMMast cMbIci nokaszarens [IJIK, noscHsaTs Ha mpuMepax crocoObl yMEHbILIEHUS U PEAOTBPAILEHUS UX BPEAHOIO BO3AEHCTBUS HA
OpPIaHM3M YEJIOBEKa;

111 00YYaroIUXCs C OrPAaHMYEHHBIME BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE IPUMEHSTH 3HaHUSI 00 OCHOBHBIX JJOCTYITHBIX METOaX NTO3HAHUS BEIIECTB
Y XUMHYECKHUX SIBIICHUN;

IUISL CIICTIBIX U CIIA00BUISIIUX 00YUYAIOIIUXCS: YMEHUE HCIIONIb30BaTh pelibe(pHO-TOYEUHYIO cucTeMy obo3HaueHuii JI. bpaiins ans 3anucu XuMU4ecKux
dhopmyi.

11 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeOpraHM4ecKasi XUMUs OTPaKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAyYHON KapTUHBI MUPA, POJIM XMMHHU B TIO3HAHUH SBIICHUN
IPUPOJBI, B (POPMUPOBAHUH MBILUIEHUS U KyJIbTYpbl TMYHOCTH, €€ (QyHKIHMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM [l PEeLIeHUs IPAaKTUYECKUX 3a/1a4
1 DKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILLIEHUS K CBOEMY 3710POBbIO M IPUPOIHON CPELE;

BJI3/ICHHE CUCTEMOM XUMHYECKIX 3HAaHHUMH, KOTOPAsi BKIIFOYACT: OCHOBOIOJATAIONINE MOHATHS (XUMHYECKHIA 3JIEMEHT, aTOM, M30ToTl, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJIIPHBIA 00BEM, BaJIEHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUECKas
CBsI3b (KOBaJICHTHAs, HIOHHAs, METAIJIMUECKasi, BOAOPOAHAs), KPUCTAJUINYECKAs PeLIETKA, TUIIBI XUMHUUYECKUX PEAKLUH, pacTBOP, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, IEKTPOIUTHYECKAs TUCCOLUALINS, OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIMU, XUMUYECKOE PABHOBECHUE);
TEOPHUH U 3aKOHBI (TEOPHsI AITEKTPOIUTUYECKOHN UCCoLMaluH, nepruoaunueckuii 3akon . 1. Menpeneea, 3aKk0H COXpaHEHHsI MacChl BELLIECTB, 3aKOH
COXPAHEHUS U IPEBPAILCHUS SHEPTUU PU XUMUYECKUX PEAKLHUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JIeKallye B OCHOBE TOHUMaHUS MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHUN, (PaKTOIOIMYECKHE CBEIEHUS O CBOWCTBAX, COCTaBE, MOIYYeHUN
1 6€30MaCHOM HCIIOJIb30BAHUH BAYKHEHIINX HEOPTaHUYECKUX BEUIECTB B ObITY M MPAKTUYECKOU JESTEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHH BBISABIATH XapaKTePHbIC IPU3HAKY MMOHITUH, YCTaHABINBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE OH SITUS
IIPY ONMCAHUM HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAILCHMUI;

c(OPMHPOBAHHOCTh YMEHHH NCIIOIH30BATH XUMUUECKYIO CUMBOJIUKY JUIS COCTaBJIEHUS (POPMYJT BELIECTB M YPAaBHEHUI XMMUYECKHX peakluii,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJEJIBHBIX HEOPraHUUECKUX BeIlecTB (YrapHblil ra3, yrieKuciblil ra3, aMMuax,
raméHas U3BeCTb, HeralI€Has U3BeCTb, MUThEBas COJA, MUPUT U APYTHE);

c(OPMHUPOBAHHOCTh YMEHUH OIPENEATh BAJIEGHTHOCTh U CTENIEHb OKUCICHNUS XUMHUUECKHUX 3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJ
XMMUYECKOH CBsI3U (KOBAJIEHTHAsI, MOHHAs!, METaJUIMYecKasl, BOJIOPOJIHAs) B COEAMHEHUSX, TUIT KPUCTAIIIMUECKON PeIETKH KOHKPETHOTO BELIECTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAs!, METa/NINYecKasi), XapakTep cpeibl B BOJHBIX pPacTBOpaxX HEOPTaHUYECKUX COEAMHEHU;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBAThH MPUHAIEKHOCTh HEOPIraHNYECKUX BELIECTB M0 UX COCTaBY K ONpPeIeIEHHOMY KJIacCy/Tpymie
COEMHEHMH (ITPOCThIE BELIECTBA — METAJUIbl M1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEepHbIE THIPOKCHIbI, COJIN);

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI IepHOIuUecKoro 3akona /. 1. MeneneeBa 1 JeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENbHYIO ¥ IPOTHOCTUYECKYIO (QDYHKIIIH;

Cc(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh MEKTPOHHOE CTPOCHUE aTOMOB XUMHUUECKUX 1eMeHTOB 1—4 nepuonos Ileproanueckoi cucTeMbl
xuMuueckux 3iaemenToB J1. M. MenzeneeBa, UCHONB3ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAITNY, IHEPTETUUIECKHE YPOBHUY», OOBSICHSTH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHMH 110 IleprojaM U rpymnmnaM [lepuoaudeckoi CuCTeMbl XUMUYECKUX
anemenToB 1. . Menpeneena;



c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIME XUMUIECKIE CBOWCTBA HEOPTAHHMUECKUX BEIIIECTB PA3IMYHBIX KIACCOB,
MIOATBEPK/IATh CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEK/y HEOPIaHMYECKUMU BEILIECTBAMHU C ITOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(OpPMUPOBAHHOCTH YMEHUS KJIAaCCUPHUIIMPOBATH XUMUYECKHE PEAKLIMU IO PA3IMYHBIM IIPU3HAKAM (YHCITY U COCTaBY pearupyrolinx BEIIecTB,
TerioBoMy 3(h(PEeKTy peakium, U3MEHEHUIO CTENIEHEH OKUCIICHHS SJIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIACTHUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHUSI PEAKIIUI pa3IMYHBIX TUIIOB, MOJHBIE U COKPAIIEHHBIC YPaBHEHUS PeaKIii HOHHOTO 0OMEeHa,
YUYUTBIBASI YCIIOBHS, IPU KOTOPBIX ATU PEAKIUU UAYT A0 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIIUU, TIOITBEPKIAIOIIIE KaUeCTBEHHBIH COCTAaB Pa3IMYHbIX HEOPraHUYECKUX BEIIECTB, pACIIO3HABATh
ONBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUH PAaCKPBIBATh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI MOCPEACTBOM COCTABIECHUS JIEKTPOHHOTO OamaHca
3TUX PEaKIUK;

c(OpMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMH OT Pa3UYHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT O
paBHOBECHUSI B 3aBUCMOCTH OT BHEITHEro Bo3aeicTus (nmpunnun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh XUMHUECKHUE MTPOLIECCHI, JIEXKAIINE B OCHOBE MTPOMBIIIJICHHOTO MOJy4YeHHUs CEPHOI KUCIOThI, aMMHAKa,
a TaKke c(hOPMHUPOBAHHOCTH TPEJCTABICHU 00 OOIIMX HAYYHBIX MPUHITUIIAX U IKOJOTHICCKUX MPOOIEMaX XUMUIECKOTO IMTPOU3BOJICTBA;
c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUYUCIICHUS C UCTIOJIb30BAHUEM MOHSATHUS «MAaCCOBAs JI0JISI BEIIECTBA B PAaCTBOPE», 00bEMHBIX OTHOIICHHIA
ra30B MMPU XUMHUYECKUX PEAKIIUIX, MACCHI BEIIECTBA MM 00BEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MU 00BEMY OJTHOTO H3
YYacCTBYIOIIMX B PEAKIIMH BEIECTB, TEIJIOBOTr0 3 (heKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHUSI MACChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS
SHEpIuu;

c(hOpMHUPOBAHHOCTh YMEHUH COOJII0/IaTh IPAaBHIIA MOJIH30BAHUS XUMUYECKOM MOCYI0M U Ta0OpaTOPHBIM 000PYOBaHHUEM, a TAK)KE MpaBUIIa
oOparieHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSMHU IO BHITIOJHEHHUIO JIA0OPATOPHBIX XMMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOJIHATH XUMHUECKHI SKCIIEPUMEHT (pa3liokeHHe IEPOKCHIa BOJOPOia B IPUCYTCTBUH KaTalIn3aTropa,
oTpe/IeJICHUE CPEe/Ibl pACTBOPOB BEIIECTB C TTOMOIIbIO YHUBEPCATLHOTO HHIUKATOPA, BIMSHUE PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOM
peaxiuu, peakliui HOHHOTO OOMEHa, KaueCTBEHHBIE PeaKIu Ha Ccylb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMaM «MeTaiel» u «HemeTtamibny) B COOTBETCTBUM C MPABHJIAMU TEXHUKH 0€30MMaCHOCTH TTPH OOpAIIeHHH C
BellecTBaMH U J1ab0OpaTOPHBIM 000PYI0BaHHEM, MTPEICTABIATH PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hOpMeE 3amucu ypaBHEHUN
COOTBETCTBYIOIINX PEAKINil 1 POPMYTHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMUPOBAHHOCTh YMEHUIN KPUTUUYECKU aHATU3UPOBATh XUMUYECKYIO0 HH(DOPMAIIHIO, TTOTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPECTBA MacCcOBOM
KOMMYHHUKaIuu, THTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJII0IaTh TIPABHIIA YKOJIOTUYECKH 1IeJIECO00Pa3HOTO MOBEICHHUS B OBITY U TPYAOBOH AEATEIHLHOCTH B IIENIAX COXPAHECHUS
CBOETO 3/I0POBbA U OKPY’KAIOIIEH TPUPOAHON Cpeibl, OCO3HABATH OMACHOCTH BO3/ICMCTBUS HA )KUBBIE OPTAHU3MBI ONIPEETIEHHBIX BEIIECTB, TOHUMAs
cmbica nokazarens [1JIK, mosicHATs Ha mpuMepax crmocoObl YMEHBIIICHHS U TPEIOTBPAIIICHIS KX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M UEIOBEKa,

JUTs1 O0YYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/TOPOBbsI: YMEHHUE MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHHUS BEIIECTB
Y XMMHYECKHUX SIBJICHUM;

JUTSI CIICTIBIX M CTTA0OBHISIIMX O0YYaIONUXCs: YMEHUE UCTIOJIb30BaTh pelibe(pHO-ToUeuHy 0 cucteMy o0o3Hauenuii JI. bpaiins niis 3anucu XuMu4ecKux

bopmy.



TeMaTH4yeckoe IVIAHMPOBAHUE 0 YUeOHOMY Kypcy «Xumus» B 10kiacce

1 gac B Henento, Bcero 34 yaca 3a y4eOHbIN TOJT

Koi-Bo yacos

OCHOBHBIE BHUABI ACATCIBHOCTU 06y‘laIOH_[I/IXC${

DnexTpoHHbIE (IIUPPOBLIC)

Ne Haumenosanue 00pa3oBaTeNbHBIC PECYPCHI
pa3aesioB H TeM Bcero | KP | IIP yp
n/a IpOTpAMMEI (m7s yuutens u o0ydaroumxcs)
Paznen 1. TeopeTrueckue OCHOBBI OPraHUYECKONH XUMHH
11 [Tpenmer 3 PackpbiBaTh cMbICT N3y4aeMbIX bubnunoreka [JOK
OpraHUYeCKOM MOHATHH (BBISIBIIATH MX XapaKTEPHbIC https://myschool.edu.ru/
xumun. Teopus MPU3HAKH), YCTAaHABJIUBATD UX
CTpOEHUS B3alMOCBSI3b.
OpPTaHHYECKUX [TpuUMEHSITh ITOJIOXKCHHS TECOPUHN
coenuHeHuit A. M. CTPOEHHS OPTaHUYECKUX BEIIECTB
bytneposa A. M. bytnepoBa aJis 00bsICHEHUS
UTOro 3 3aBHCHMOCTH CBOMCTB BEIIIECTB OT UX

COCTaBa U CTPOECHUS.
Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY

JUISL COCTABIICHUSI MOJIEKYJIIPHBIX U

CTPYKTYPHBIX (pa3BEPHYTOH,

COKpam€HHOM) (HhOopMyJT OpraHUIECKUX

BEILECTB.

Onpenensatb BUIbl XUMUYECKOU CBSA3U

(omuHapHBIE, KPAaTHBIC) B OPTaHUYECKUX

COCIMHECHUSX.

PackpbiBaTh posib OPraHMueCcKO XUMUU

B MPUPO/IE, XapaKTepU30BaATh €€ 3HAUYECHUE B )KU3HU
YeJI0BEKa, MIUTFOCTPUPOBATH CBSA3b C APYTMMU HAyKaMH.




HaGntonate 1 onuchIBaTh JeMOHCTPAIMOHHBIE OTBITHI;
MPOBOAMTH U OITUCHIBATH JIAOOPATOPHBIE OMBITHI U
MPAKTUYECKHE PaOOTHI

Paznen 2. YraeBomopo bl

2.1

[Ipenenbubie 2
YTJICBOIOPOIBI —
AJIKaHBbI

2.2

Henpenenbabie 6
YTIICBOIOPOIBI:
aJKEHBI, AJIKaUEHBI,
AIKUHBI

2.3

Apomaruyeckue 2
YTJIEBOJOPO/IBI

PackpbIBaTh CMBICIT U3y9aeMbIX MOHATHH (BBISBISATH HX
XapakTepHble IPU3HAKH), YCTAHABIIUBAThH X
B3alMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE TOHATHS
IIPY OMUCAHUM COCTaBa, CTPOSHUS U MpeBpalleHui
OpPraHUYECKUX COCIMHEHHM.

Hcnonb30BaTh XUMHUECKYIO CUMBOIIUKY AJIs
COCTaBJICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaméHHoi) GpopMyI1 OpraHNYeCcKUX BEIIECTB.
YcTaHaBnuBaTh NPUHAJICKHOCTH BEIIECTB K
OIpe/ieIEHHOMY KJIacCyyrieBOJI0pOIOB IO COCTaBY U
CTPOCHHIO, Ha3bIBATh UX

10 CUCTEMAaTUYECKON HOMEHKIIAType; IPUBOIUTh
TpPUBHAJIbHBIE Ha3BaHUS OTACIbHBIX MPEICTaBUTENEH
YIJIEBOIOPOIOB.

OnpenensiTh BUIbI XUMUYECKON CBS3H B MOJIEKYJIaxX
YIJIEBOJIOPOIOB;

XapaKkTepu30BaTh 3aBUCUMOCTh PEAKI[HOHHOM
CIIOCOOHOCTH YIJIEBOAOPOJOB OT KPATHOCTH
KOBaJICHTHOM CBSI3U.

XapakTepu3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE,
(u3nUecKre U XUMHUYEeCKHEe CBOMCTBA, BAKHEHUIIIHE
CHIOCOOBI TIOJTYYEHUS THITMYHBIX TPEJICTaBUTEIICH
Pa3TUYHBIX KJIACCOB YIIIEBOJAOPOIOB (METaHa, dTaHa,
JTUJICHA, alleTHIIeHa, OyTanueHa -1,3, 6en3ona,
TOJIyOJIa).

BBISBISATE TEHETHYECKYIO CBSI3b MEXKTY
YTIEBOIOPOAAMHU U TIOITBEPKIATh €€ HaTHune
YPaBHCHHUSIMH COOTBETCTBYIOIINX XHMHUIECKUX
peaKiuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (DOPMYIL.

bubmuoreka [JOK
https://myschool.edu.ru/

bu6mmoreka [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/




2.4

IIpuponHsie
UCTOYHUKU
YTIEBOAOPOAOB M UX
nepepadoTka

XapakTepu30BaTh HCTOUHUKH YTJIEBOJIOPOTHOTO CHIPbS
(HedTh, IPUPOIHBINA Ta3, YTOihb), CIIOCOOBI UX
nepepadoTKU U MPAKTHUECKOE TPUMEHEHHE
MOJIy4aeMbIX IPOAYKTOB. Mcronp30BaTh €CTECTBEHHO-
Hay4YHBIC METO/IbI IO3HAHUS — IPOBEICHUE, HAOII0IeHNE
Y OMHCAaHUE XUMUYECKOTO IKCIIEpUMEHTA
(J1abopaTopHBIE OMBITH U MPAKTHYECKUE PAOOTHI).
CrnenoBath mpaBuiiaM 6€301acHO paboThI B
nabopaTtopuu

[P UCIIOJIb30BAHUU XUMHUYECKOM MOCY bl U
000pyI0BaHUSs, a TAKXKE MIPaBUIaM OOpaIeHHS C
BEIIECTBAMH B COOTBETCTBHH C UHCTPYKIHUSIMU
BBITTOJTHEHUS JTAOOPATOPHBIX OIIBITOB M MPAKTHYECKUX
paboT MO MOTYYEHHUIO U U3YUYCHUIO OPraHUYEeCKHX
BEIIECTB.

[IpencraBiasTh pe3ynbTaThl

SKCIEPUMEHTa B (JOpPME 3aIMCH YPABHEHUI
COOTBETCTBYIOIIUX PEAKIUN U JIeTaTh BHIBOABI HA X
OCHOBE.

IIpoBOIUTH BBIYMCICHUS

IUTSL OTIPEIEIICHUS] MOJIEKYIISIPHON (hOPMYITBI
OpPraHUYECKOro BELIECTBA, 10 YPABHEHUIO XUMUYECKOM
peakmmn. CaMOCTOSITENTFHO TUITAHUPOBATH U
OCYILECTBIISATH CBOIO TIO3HABATENIbHYIO 1€ TEIbHOCTH;
MPUHUMATh aKTUBHOE YYacTHE B IPyNIIOBON yueOHOU
JeSITeNbHOCTH

bub6mmoreka [JOK
https://myschool.edu.ru/
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Paznen 3. Kucnopoacoaep:xaiine opraHu4ecKue CoequHEHUs

3.1 Cruptet. @enon 3
3.2 Anbaeruanl. 7
KapbonoBsie

KuciaoThl. ClHOKHBIE

PackpriBaTh CMBICT N3y4aeMBbIX TOHSATUHN (BBISBIISATH UX
XapaKTepHbIE MPU3HAKH ), YCTAHABIUBATH X
B3aHMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIINE OHATHS
IIpY ONMCAHUU COCTABA, CTPOCHHUS U IIPEBPALLEHUI
OPraHNYEeCKUX COCTUHEHUH.




3UpHI

3.3

VrieBoab!

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY JUIS
COCTaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3zBépHyTOH,

COKpaIlEHHOM) (opMyJ1 OpraHNYECKUX BEIIECTB.
YcTranaBiIMBaTh MPUHAJICKHOCTD BEIIECTB K
OIIpeJIeIEHHOMY KJIACCY IO COCTaBY M CTPOCHMIO,
Ha3bIBaTh UX MO CUCTEMATHYECKOW HOMEHKJIATYypE;
IIPUBOAMUTH TPUBUAIIbHBIE HA3BAaHUSIOTAEIbHBIX
IIpeACTaBUTENEH

KHUCJIOPOACOAEPKAIINX COeTUHEHUH. XapaKTepr30BaTh
COCTaB, CTPOCHHE, IPUMEHEHUE, (HU3NIECKHE U
XMMHUYECKHE CBOWCTBA, BaYKHEHIIINE CLIOCOOBI
MOJTyYCHHS TUITMYHBIX MTPEJICTABUTENCH Pa3THIHBIX
KJIACCOB KUCIIOPOJICOJEPKAIUX COSAMHEHUH (MEeTaHoIIa,
3TaHoJa, MIHIepUHa, heHoa, GopMaabaeruia,
aleTanbJeru/a, yKCyCHON KUCIIOTHI, INIFOKO3bI,
caxapo3bl, Kpaxmala, [eJUTI0I03b]); BBISIBIISATh
TeHETUYECKYIO

CBSI3b MKy HUMH U TIOATBEPKAATh €€ HaIn4une
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX
PEaKIHii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYII.
OnuceIBaTh COCTaB, XUMHUECKOE CTPOCHUE U
MPUMEHEHHE )KUPOB, XapaKTEPH30BATh MX 3HAUYCHHE
JUIs )KU3HEeSITeIbHOCTH OpraHn3MoB. OCO3HABATh
OTIaCHOCTH BO3JICHCTBHUS HA KUBBIE OPTaHU3MBI
OTIpeJIeIEHHBIX OPraHUYECKHUX BEILECTB, MOSCHATh

Ha MpUMepax CrocoO0bl YMEHBIICHUSH TIPEIOTBPAIICHUS
UX BPEHOTO BO3/IEHCTBUS HA OPraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI TO3HAHHS
— MpOBEJICHNE, HAOIO/IEHHE U ONTMCAHUE XUMUYECKOTO
JKCIieprUMeHTa (J1abopaTOpHBIE OMBITHI U IPAKTUYECKUE
paboThI).

CrnenoBaTh mpaBuiIaM 6€30macHOM padOTHI B
nabopaTopuu

MIPH UCTIOTB30BaHUHM XUMHYECKON TIOCYIBI U
000pyI0BaHUs, a TAKXKe MpaBUIaM oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHSIMHA
BBINOJIHEHUS JTAOOPATOPHBIX OMBITOB M MPAKTHYECKUX




paboT Mo MOMYYSHHIO U U3YUYCHHUIO OPTraHUYECKUX
BEIIIECTB.

IIpencraBnsaTe pe3ysbTaThl

HKCHEPUMEHTa B (JOPMeE 3aIIUCH YPABHEHUI
COOTBETCTBYIOIMX PEAaKLUH U I€TaTh BBIBOABI HA UX
OCHOBE.

[IpoBOaUTH BBIYMCIIEHUS

IUIs OTIpEJICJIEHUS] MOJIEKYJIAPHON (hOPMYIIbI
OpPraHMYECKOT'0 BEIIECTBA, II0 YPABHEHNUIO XUMUYECKON
peakiuu. CaMOCTOATENBHO IIAHUPOBATh U
OCYILECTBIISATh CBOIO IIO3HABATENIBHYIO JI€ATEIbHOCTD;
[IPUHUMATh aKTUBHOE y4acTHE B IPyHIIOBOI yueOHOM
NS TEIbHOCTH

UTOT 13 1 1
0

Paznen 4. A3zoTconepkaiine OpraHuuecKue COSTMHCHUS

4.1 AMUHBI. 3 PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHH (BBISBIATH UX
AMHHOKHUCIIOTHI. XapaKTepHbIE IPU3HAKH), YCTAHABINBATh UX
benku B3alMOCBSI3b, UCII0JIb30BATHCOOTBETCTBYIOLINE MTOHATHUS

MIpY OMKMCAHUM COCTaBa, CTPOCHUS U IPEBPAILICHUNA
OPraHNYeCKUX COCTUHEHUH.

Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaIIEHHOM) (HOpMyJT OpraHUYECKUX BEIIECTB.
OnpenensaTs NpuHAAIEKHOCT BEILIECTB K
oTpesieIeHHOMY KJlaccy MO COCTaBy M CTPOEHUIO,
Ha3bIBaTh UX

[0 CUCTEMaTH4eCKON HOMEHKIIAType; TPUBOIUTh
TPUBUAJIbHBIE HA3BAHUS OTJEIbHBIX MTPEJACTABUTEICH.
XapakTepus3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE,
¢u3nyeckre 1 XUMHYECKHE CBOMCTBA, BaXKHEHIINE
CHOCOOBI MOJTYUYEHUS! TUIIMYHBIX MPeJCTaBUTENEH
a30TCOJEpKAIIUX COSANHEHMI (METHIaMUHA, TIMIIMHA,




OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYpPY, OCHOBHBIE CBOMCTBA
OCIKOB; MOSICHATH HA IPUMEpax 3HaueHUE OEIKOB

JUIs opranu3Ma uenoBekallcronb30BaTh €CTECTBEHHO-
Hay4YHbIC METO/IbI IO3HAHUS — HAOIIOAATh U OMHCHIBATH
JIEMOHCTPAIIMOHHBI

SKCIEPUMEHT.

CaMocCTOsATENbHO TUIAHUPOBATH U OCYIIECTBISTH CBOIO
[M03HABATEJIbHYIO IESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHON

NeSTeTbHOCTH

uTOoT
0

Paszgein 5. BeicOKOMOJNIEKYISIpHBIE COEAMHEHUS

5.1

ITnacTmaccsl.
Kayuykn. BonokHa

Biagets n3yyaeMbpIMU XUMHUYECKUMHU NOHATHSIMHU:
PacCKpbIBaTh CMBICI U3y4aeMbIX [IOHATUN U IPUMEHSITh
9TH MOHATHUSA IPU ONIMCAHUU COCTAaBa U CTPOCHHUS
BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKHUX BEIECTB,

111 OOBSICHEHUS OT/IEIbHBIX (PAaKTOB U SIBICHUM.
Hcnons30BaTh XUMUYECKYO CUMBOJIAKY IS
COCTaBJICHUS CTPYKTYPHBIX (POPMYJI BEIIECTB U
YpPaBHEHUH peaklUi MOIUMEPHU3ALAN U
MTOJIMKOHACHCALIUH.

OnuceiBaTh cOCTaB, CTPOEHUE, OCHOBHBIE CBOWCTBA
Kay4yKoB, Han0oJiee pacrpoCcTpaHEHHBIX BUIOB
IIJIACTMACC, BOJIOKOH; IPUMEHEHHE B Pa3INIHBIX
orpacisax. Mcnonp30BaTh €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HA0JII0/IaTh U OITUCHIBATH
JEMOHCTPALIMOHHBIN

JKCIIEPUMEHT

uTor
0

OBHIEE KOJIMYECTBO

YACOB 1O

34




ITPOI'PAMME

TeMaTHyecKoe IVIAHMPOBAHUE M0 YUueOHOMY Kypcy «Xumus» B 11 kiaacce

1 wac B Henenro, Bcero 34 yaca 3a y4eOHBIHM o

Komn-Bo yacoB

OcCHOBHBIE BUABI ACATCIBHOCTHU 06yqafoumxc;1

DnekTpoHHbIC (IU(PPOBEIE)

HanmenoBanmue o0pa3oBaTenbHbIE PECYPCHI
Ne Bcero | KP | IIP
pa3aesioB M TeM
n/a (m7s yuutens u o0ydaroumxcs)
NpOrpamMmbl
Pazgen 1. TeopeTnueckue OCHOBBI XUMUU
1.1 | Crpoenue aToOMOB. 3 PackpsiBaTh CMBICT N3y4aeMBbIX bubnuorexa [JOK

[lepuonnueckuii
3aKOH U
[Tepnoanueckas

CHUCTEMA
XUMHNYCCKUX

3JICMCHTOB

JI.11. MenneneeBa

MOHATUH (BBISIBISATH UX XapaKTEpPHbIE
MIPU3HAKHU), YCTAaHABIUBATh UX
B3aMMOCBS3b.

PackpbiBath CMBICT IEPHUOAUYECKOTO
3akoHa J[. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TI0
CHUCTEMATU3UPYIOLILYIO,
OOBSCHUTENbHYIO U POTHOCTUYECKYIO
GbyHKIUH.

XapakTepru30BaTh AEKTPOHHOE

https://myschool.edu.ru/




CTPOEHHE aTOMOB XMMHYECKHX
3JIEMEHTOB 1—4 nepuoaoB, UCIOJB3Ys
HOHSTHS S-, P-, d-3JICKTPOHHBIC
opOuTaNN, S3HEPreTUYECKHE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCAVMHEHUN

0 MIepHUO/IaM U IpyImram
Ilepuonnyeckoit cucTemMbl

. . MenneneeBa

1.2 | CtpoeHue BemecTBa.
MHoroob6pasue
BEIIECTB

1.3 | Xumuueckue
peaxiuu

PackpbIiBaTh CMBICI H3ydaeMbIX MOHATHH (BBLACTATH UX
XapakTepHbIe

MPU3HAKK) U IPUMEHSATH 3TU NOHATUS [IPU ONHUCAHUU
COCTaBa U CTPOEHHUSI BELLECTB, JIJIsl OOBSICHEHUS
OT/EeNbHBIX (DAKTOB U SBICHUH.

Ornpenenars BUABI XUMUYECKOHN CBSA3H (KOBaJICHTHOM,
HOHHOM,

METaJUTHYECKOM, BOJIOPOTHOM )

B COCOAUMHCHUAX, THUII KpHCT&JIJIH‘ICCKOfI pCH.IéTKI/I
KOHKPCTHOT'O BEIICCTBA.

OHPCHCH}ITB BaJICHTHOCTDb M CTCIICHb OKHMCJICHUA
XUMHYCCKUX JJICMCHTOB B COCAMHCHUAX PA3JIMIHOTO
cocCTana.

bu6mmorexa [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/




HpOBOIII/ITB BBIYUCICHUA

C UCIIOJIb30BAaHUECM ITOHATHA «MaCCOBas J0JIA BCILICCTBA
B PacTBOpE».

BJIaI[GTB N3Yy4aCMbIMU XUMHWYCCKUMHU ITOHATUAMU.

OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKIyu OT Pa3INYHbIX (PaKTOPOB.

OHpe,[[eJ'ISITB XapaKTep CMCIICHUSA XUMHUYCCKOI'O
PaBHOBCCHA

B 3aBHCHMOCTH OT BHEIIHETO BO3/eicTBuUs (mpuHium Jle
[aTtenbe). CocTaBnsATh ypaBHEHUS PEeaKIHid Pa3IMuHbIX
THUTIOB; TIOJHBIC U

COKpaH_IéHHLIe YpaBHCHU peaKHI/Iﬁ HMOHHOTI'O O6MCH8.,
YUUThIBAA YCIIOBUS, IIPU KOTOPBIX 3TU PEAKIIHUU UAYT

J0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS
— NpOBeJIeHNE, HAOII0/IEHUE U ONTMCAHUE XUMUYECKOTO
9KCHEPUMEHTA (JIEMOHCTPAL[MOHHBIE U Ja00paTOpHbIE
OTIBITHI, IPAKTUYECKHE PAOOTHI): TIO OINPEIEICHUI0
Cpelbpl BOAHBIX PACTBOPOB BEILIECTB, PEAKIIMI HOHHOTO
oOMeHa, BIIMSHUIO Pa3IMYHbIX ()aKTOPOB HA CKOPOCTh
peaKuuii.

CrnenoBath paBHiiaM MOJIb30BAHUS XUMUYECKOM
MOCY10¥M 1 TabopaTOpHBIM 000PYOBAHUEM.

[IpeacraBasTh pe3ybTaThl XUMUYECKOTO IKCIIEPUMEHTA
B (hopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIIU
Y JIeNaTh BBIBOJIBI HA MX OCHOBE.




IIpOBOHHTB]HﬂqHCHGHHH

110 YPAaBHEHMAM XMMHUYECKUX PEAKIUH, B TOM YUCIIE
TEPMOXUMHUUYECKHUE PACYETBI

HTOoT
0
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Paznen 2. Heoprannueckasi XuMust

2.1

MeTtamisl

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHH (BBLACIATH UX
XapakTepHbIe

MIPU3HAKK) U IPUMEHSATH 3TU NOHATUS [IPU OIUCAHUU
COCTaBa U CTPOEHUS BEILECTB, I OObSICHEHUS
OT/ENbHBIX (DAKTOB U SBICHUH.

OOBsACHATH 001IHE 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOMCTB 3JIEMEHTOB — METAJIJIOB U MX COEAMHEHUH ¢
y4€TOM CTPOEHUS UX aTOMOB U MOJIOKEHUS

B [lepnoanyeckoi cucremMe XMMUYECKUX JIEMEHTOB
. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) O0IINE XUMUYECKUE
CBOMCTBA METAJIJIOB, NX BAXKHCHIITNX COCIMHCHUM,
MOATBEPIK/Iast TO ONMHUCAHKE MMPUMEpPaMU ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX

peakIuii; IpUMEHEHNE METAIUIOB B Pa3TUIHBIX
00/1acTsIX, a TAK)Ke UCIHOJIL30BAHUE X JIJIA CO3JaHUs
COBPEMEHHBIX MAaTEPHUAIIOB M TEXHOJIOTHA.

OmnuceIBaTh CrOcOObI 3alUTH METAJIJIOB OT KOPPO3UH.

PackpsIBaTh CyIIHOCTH OKUCIIUTEIIBHO-

bubmuoreka [JOK
https://myschool.edu.ru/




BOCCTAaHOBHUTCIIBbHBIX peaKuHﬁ noCpeaACTBOM
COCTaBJICHUA

ANEKTPOHHOTO OaslaHca 3Tux peakuuid. IlpoBoauts
peakuuu,

MOATBCPIKAAIOIINEC XaPAKTCPHBIC CBOICTBa HU3y4acMbIX
BCIICCTB, paCliO3HaBaTh OIIBITHBIM HyTéM HOHBbI
MCTAJUIOB, MPHUCYTCTBYIOIIUC B BOJHBIX PACTBOPAX.

Hcmonn3oBaTh CCTCCTBCHHO-HAYYHbIC MCTOAbI ITIO3HAHUS

— IIpOBE/ICHHE, HAOIIOICHUE U OTIMCAHUE XHMHYECKOTO
IKCIIEPUMEHTA (JICMOHCTPAIIMOHHBIE W TAOOPATOPHBIE
OTIBITHI, MPAKTHYECKUE PAOOTHI).

[IpencraBnsaTe pe3ysbTaThl

XMMHAYECKOT0 3KCIIEPUMEHTA B (hopMe 3amucu
YPAaBHEHUH COOTBETCTBYIOLIMX PEAKLIMM U J1E€]1aTh
BBIBOJIbI HA X OCHOBE.

CrneoBaTh IpaBHIIaM TOJIB30BAHUS XUMHUYECKOM
MOCY10¥ U 1ab0paTOpHBIM 000PYI0BAHUEM.

HpOBO}II/ITI) BBIYMCIICHUA
10 YPAaBHCHUAM XUMHWYCCKUX peaKHHﬁ.

CaMOCTOSATENBHO IUIAHUPOBATH U OCYIIECTBIATH CBOKO
[I03HABATENbHYIO JEATEIBHOCTD; IPUHUMATh AKTUBHOE
ydacTue B TpynmnoBoil yueOHOM

JACATCIIBHOCTHU

2.2

Hemeramel

PackpbIBaTh CMBICH U3Y4aeMBIX MOHATHH (BBIACTATH UX
XapaKTepHbIe

bu6nmoreka [JOK
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HpI/IBHaKI/I) U IPUMCHATH 3TU NMOHATHA ITPU ONIMCAaHUU
COoCTaBa U CTPOCHUA BEUIECTB, JJIA 00BACHEHHUS
OTACIBbHBIX (baKTOB U SIBJICHHUH.

OOBsACHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHEHHU CBOMCTB HEMETAJUIOB U UX COEAUHEHUN C
YYETOM CTPOCHUS UX ATOMOB M MOJIOKEHHUS

B [leprnoanyeckoi cucreme XMMUYECKUX JIEMEHTOB
. . Menneneena.

XapakTepr3oBaTh (ONMHUCHIBATH) OOIINE XUMUYCCKUE
CBOMCTBAa HEMETAJIJIOB, UX BaKHEHUIIINX COCAUHCHHUH,
MOATBEP:K/1asi ATO ONMKMCAHKE IPUMEPaMH YPaBHEHUIA
COOTBETCTBYIOIINX XUMUYECKUX

peaKuuii.

XapaKTepI/I3OBaTB BJIMAHHUEC HCMCTAJIJIOB U UX
COE€IMHEHUI Ha *KUBHIE OpraHu3MbI; OIMUCBIBATDH
MIPUMCHCHUC

B PA3JIMIHBIX o0acTsax HpaKTI/I‘ICCKOﬁ JACATCIIbHOCTH
YCJIOBCKaA.

2.3

CBs13b
HEOpraHuvec
KUX U
OpraHUYECKHU
X BEILECTB

HOZ[TBep)KI[aTL CyHICCTBOBAaHUC TeHETUYECKOM CBS3U
MCXKIAY HCOPraHMYCCKUMHU BCIIECCTBAMHU C ITOMOIIBIO
ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ.

PaCKpBIBaTB CYIITHOCTb OKHUCJIIUTCIBHO-
BOCCTAaHOBHUTCIIBbHBIX peaKuHﬁ noCcpeaACTBOM
COCTaBJICHU

QJICKTPOHHOT'O OanaHca 3THUX peaKuHﬁ. HpOBOI[I/ITB
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peakuum,

MIOATBEPKIAIOIIHE XapAKTEPHbIE CBOKMCTBA U3y4aeMbIX
BEILECTB, PACIIO3HABATH OIBITHBIM IIYTEM aHHOHBI,
IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC METOIBI TO3HAHUS
— IpOBe/ICHNE, HAOIIOICHUE U OMIMCAHUE XHMHYECKOTO
IKCIIEPUMEHTA (JICMOHCTPAIIMOHHBIE B TAOOPATOPHBIE
OTIBITHI, MPAKTHYECKUE PAOOTHI).

[IpencraBnsaTe pe3ysbTaThl

XUMHYECKOTO IKCIIEPUMEHTa B (hOpMe 3aIiCH
YPaBHEHUIN COOTBETCTBYIOLIUX PEAKIUHI U J€TaTh
BBIBOJIbI HA UX

ocHoBe. Cie1oBaTh NpaBujam MoJIb30BaHU
XMMHUYECKOH TOCY 10 U 1a00PaTOPHBIM
000pyTI0BaHUEM.

HpOBO}II/ITI) BBIYUCICHUA

10 YPAaBHEHMSIM XUMUYECKUX peakiuil. CaMOCTOSITENBHO
IJIAaHUPOBATh U OCYLIECTBIIATH CBOIO IIO3HABATEIbHYIO
JeSITeNIbHOCTh; IPUHUMATh AKTUBHOE yYacTHE B
rpynmnoBoi yueOHoi

JACATCIIBHOCTH

uTor
0
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3.1

XUMHUS U KU3HDb

PackpsIBaTh posib XUMHUH B PELICHUU YHEPIETUYECKUX,
CBIPBEBBIX U

OKOJIOTHYCCKHX HpO6HeM YCI0BCUCCTBA, OIIMCHIBATDH
OCHOBHBIC HAITPABJICHUA PAa3BUTUSA XUMHYECKOM HAyKH U
TCXHOJIOI'UH.

[TpumensTs npasuiia 6e30macHoro oOpaieHus ¢
BCIICCTBaAMM, UCIIOJIb3YCMBIMH B HOBCGI[HCBHOﬁ

KM3HH, IPAaBUJIA TOBEICHHS B LENSAX COCPEKESHUS
3I0POBBS U OKPY’KAIOIIEH IPUPOJHOM Cpe/ibl; IOHUMATh
Bpe (0MacHOCTb) BO3EHCTBUS Ha KUBbIE OPraHU3MbI
OIIPECIICHHBIX BEIECTB

cmbicit nokaszarens [IJIK, noscHaTeHa mpumepax
CIOCOOb! YMEHBIIEHUS U IPEIOTBPALLEHHS UX BPEIHOTO
BO3JENUCTBUA.

AHaJ'II/I3I/IpOBaTI> N KPpUTHYCCKHU OLICHUBATH
I/IH(I)OpMaI_[I/II-O, CBA3aHHYIO C XUMHWYCCKUMHU MTPOLECCAMU
1 X BIMAHHUEM Ha COCTOSAHUC OKPY)KaIOH.[eﬁ Cpcabl.

Wcnons3oBath IMMOJIYUCHHBIC 3HAHUA U IPECACTABIICHUA O
chepax

ACATCIIbHOCTH, CBA3aHHBIX C HaYKOﬁ U COBPEMCHHBIMHA
TEXHOJIOTUAMHA, KaK OCHOBY IJI1 OPUCHTAIlUU B BI)I60pe
cBOei Oynytiel mpohecCHOHATBLHOU e TENbHOCTH.

[IpuHuMaTh ygacTtue B 00CyXICHHH MPOOJIeM
XUMHYECKOHN 1 AKOJIOTMYECKON HAMPaBIECHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3HUIIMIO 10 MpobIeMe u
IpeJjaraTb BO3MOXKHBIE IIyTH €€

peuieHus
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