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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMmma Mo XMMHHM Ha ypOBHE CpeJHEero obmiero obpazoBaHusi pa3dpaboTraHa Ha ocHOBe denepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «OO6 obpazoanuu B Poccuiickoit deaepanumn», TpeOoBaHU K pe3ysbTaTaM OCBOCHUS
denepasibHOM  00pazoBaTeNbHOW mporpaMmbl  cpeaHero oodmero o6pazoBanuss(®OIl COO), mnpencraBlieHHBIX B
®denepalibHOM TrocyaapcTBeHHOM oOpazoBatenbHOM crangapre COQO, ¢ yuérom Konuenumu npenopaBaHust y4eOHOTO
npenMera «XuMmus» B oOpa3oBaTelbHBIX oOpraHuzauusx Poccuiickoit ®enepanuu, peaju3ylolUX OCHOBHBIE
oOpa3oBaTenbHbIe MPOrpaMMbl, 1 OCHOBHBIX MOJIOKeHHI «CTpareruu pa3Butusa BocnuTanus B Poccuiickoit denepannu Ha
nepuon 1o 2025 roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha ypOBHE yIiyOnEHHOTO M3yYEHUsl 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAy4YHOT'O 0Opa30BaHMs
yuanmmxcs 10-11 xmaccoB. M3ydeHue mnpenmera, peanuzyemMoe B YCHOBHSX JIu(depeHIMpOoBaHHOTO, MPO(UIBHOTO
oOydeHHs, MpU3BAHO OO0ECHEUYUTh OO0IIE00pPa30BaTEIbHYI0 M OOHIEKYJbTYPHYIO MOJITOTOBKY BBITYCKHHKOB IIIKOJIBI,
HEOOXOAMMYIO NJisl afanTalMi MX K OBICTPO MEHSIOIIMMCS YCIOBUSIM XH3HHM B COLMYME, a TaKXKe IS IPOJOJIKEHUs
oOy4eHHs] B OpraHu3alnusx MNpodecCHOHAIBHOrO OOpa30BaHHsA, B KOTOPBIX XUMUS SBJISIETCS OAHOW W3 MPUOPUTETHBIX
JTUCLUIUIVH.

B nporpamme mo xuMuM HazHaueHHUE MpeAMeTa «XHUMHS» MOJIydaeT MOAPOOHYI0 MHTEPHPETALI0 B COOTBETCTBUU C
ocHoBornonaramumu nosoxeHusiMu GI'OC COO o B3anMo00yCIOBICHHOCTH LIEJIEH, COAEPKAHUS, PE3YIHTATOB OOYUECHHS
U TpeOOBaHMN K YPOBHIO MOJATOTOBKM BBIMTYCKHUKOB. CBHAETEIHCTBOM TOMY SBJSIOTCS CIEAYIOIIHUE BBINOJIHIEMbIE
POrpaMMoOil o XUMUU QYHKIUH:

e uHPOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoMl oOecnedyuBaeT MOJIy4YEHHE TPEACTaBICHUS O LEJsX,
COJIep)KaHuM, OOIIel CTpaTreruu OOy4YeHMs, BOCHUTAHMS MU pPa3BUTUS OOYy4aIOLIUMXCS CPEACTBAMM IPEIMETa,
M3y4aeMOro B paMKaxX KOHKPETHOIO MpoduIs;

® OpraHM3alMOHHO-TUIAHUPYIOIIAsA, KOTOpas MpEeAyCMaTPUBAET OIpEACICHUE: NPHUHIMIIOB CTPYKTYPUPOBAHMUS U
NOCJIEIOBATEIbHOCTA M3YYEHUS Yy4eOHOro marepuana, KOJMYECTBEHHBIX M KAUEeCTBEHHBIX €ro XapaKTEepPUCTHK;
NoAX0/0B K (DOPMHUPOBAHUIO COAEPKATEIHLHOM OCHOBBI KOHTPOJS M OLEHKH 00pa30BaTeNIbHbIX JOCTHKEHUU
00yJaroluxcst B paMKax UTOrOBOM arTecTaliy B OpMe eIMHOTO rOCYAapCTBEHHOTO SK3aMeHa 110 XUMUHU.

[Iporpamma 11 yriayO0iaEHHOTO U3yUYEHUS XUMHHU:



® YCTaHABJIMBAaE€T HMHBAPUAHTHOE IMPEAMETHOE COJEep)KaHHe, O00s3aTesIbHOE [JIsi WM3Y4YEHHUs B paMKax OTACJIbHBIX
npoduiield, mpeaycMaTpuBaeT pacipeesieHue U CTPYKTYpUpPOBaHUE €ro MO KJIaccaMm, OCHOBHBIM COJIEpKaTEIbHBIM
JTUHUSM/pa3ieniaM Kypca,;

e 1aéT MPUMEPHOE paCTpeeICHIEe YICOHOTO BpEMEHH, PEKOMEHAYEMOTO JJIsl U3YYCHHSI OTACTBHBIX TEM;

® [pelJiaracT NPUMEPHYIO MOCIEA0BATEILHOCTh U3YUCHUSI YUEOHOTO MaTepraia ¢ y4ETOM JIOTUKHU MTOCTPOCHUS Kypca,
BHYTPHUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYIO HHTEpIpPETAlMIo IeJied W 3a/Jad W3y4YeHUsl MpeaMeTa Ha YIIyOJIEHHOM YPOBHE C YUYETOM
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpEIHEro oOIIero o0pa3oBaHUs, COJEPKATEIbHON XapaKTepUCTUKU
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl CPEIHEr0 OO0IIero oO0pa3oBaHUs
(IMYHOCTHBIX, METANMPEIMETHBIX, MPEIMETHBIX), & TAKXKE C YUYETOM OCHOBHBIX BHUIOB y4YEOHO-TIO3HABATEIBHBIX
nerlcTBU 00y4aromerocs o OCBOEHUIO COJICPIKaHUSI TIPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B MPOTPAMME MO XUMHH MPETyCMOTPEHA MPEEMCTBEHHOCTh C O0OYUYEHHEM XHMHH Ha
YPOBHE OCHOBHOTO o0OImero oOpa3oBaHus. 3a TpeaeliaMd yCTAaHOBJICHHOW MPOrpaMMOM MO XUMHH 00s3aTeIbHOM
(MHBapHAHTHOM) COCTABJIAIONIEH COAEpXKaHUS y4eOHOTO TpeaMera «XHUMHs» OCTaETCs BO3MOXKHOCTH BBIOOpa €ro
BAPUATUBHOM COCTABJISIONICH, KOTOpas MO KHA OMNPENEsAThCS B COOTBETCTBUU C HAIPaBICHHMEM KOHKPETHOTO MpOoQus
o0yueHusl.

B cootBercTBHM ¢ KOoHIeNTYaIbHBIMU MTo0KeHUIMH OT'OC COO 0 Ha3HAYCHUH IIPEAMETOB 0A30BOT0 M YIIyOJIEHHOTO
ypoBHel B cucTeme auddepeHIMpPOBAaHHOTO OOYYECHHS Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHHUS XHMHS Ha YPOBHE
yIIIyOJIEHHOTO M3YYEHUS! HANPABJICH HA PeaIU3aIUIo MTPEEMCTBEHHOCTH C MOCJEAYIOMIUM 3TAllOM MOJYyYEeHUS XUMHYECKOTO
00pa3oBaHUs B paMKaxX U3y4eHHUs CHEIUAbHBIX €CTECTBEHHO-HAYUHBIX U XUMUYECKUX JAUCIUILUINH B By3aX U OpraHU3aIUsiIX
cpeaHero mnpodeccuoHanbHOTO OOpa3zoBaHus. B 3Toll  cBs3M u3yueHHEe MpeaMeTa «XUMHS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha PACIIMPEHHUE U YTIIYOJICHUE TEOPETUICCKON M MPAKTUIECKOM MOATOTOBKH O0YYArOIINXCS, BRIOPABIIIIX
onpenenéHHbd Mpoduas 00yUeHus, B TOM YHUCJIE C IEPCIEKTUBON MOCIEAYIOMIETO TOIYYCHHSI XUMUIECKOTO 00pa3oBaHus B
opraHu3anusx mpodeccuoHaibHOro oopazoBanus. Hapsay ¢ atum, B cBere TpeboBanuiik ®I'OC COO k miaHUpyeMbIM
pe3yJibTataM OCBOoeHUs (enepaibHONM 00pa3oBaTebHONW MPOTPAMMblI CPEHEr0 OOIIEro oO0pa3oBaHMs M3ydYEHHUE TpeaMeTa
«XuMHUs» OpPUEHTHPOBAHO TAKXKE€ Ha pelIeHWe 3aJady BOCIUTAHUS M COIMAJIBHOTO pPa3BUTHS OOydYalolIUMXCs, Ha



dopMupoBaHME Y HHUX OOIIEHMHTEIUIEKTYyalbHBIX YMEHHMH, YMEHHH palMOHAIM3alMUd Y4eOHOro Tpyaa M 000OMIEHHBIX
CIO0CO0O0B ACSITENFHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEIMETHBINA XapakTep.

CocTaBnsiomuMy TpeaMeTa «XUMUS» Ha YpOBHE YINIyONEHHOTO HW3YYEHHS SABISAIOTCA YTAyOJNEHHBIE KYpChl —
«Oprannueckas xumus» u «OOmmass U HeopraHudeckass xumusi». [Ipu onpeneneHnn MoaxoJ0B K OTOOPY U CTPYKTYpPHOIl
OpraHM3alMM COJAEPKAaHUS ITUX KypCOB B MpOrpaMMe M0 XUMHUU 3a OCHOBY NpHUHATHI nosioxkeHuss GI'OC COO o paznuuusx
0a30BOro U yriIyOJIEHHOTO YPOBHEN M3yUEHHUS IIPEIMETA.

OcHoBy cojnepkanus KypcoB «Opranndeckast XuMus» 1 «O011as 1 HeOpraHWYecKasi XMMUSD COCTABIISIET COBOKYITHOCTh
MPEeIMETHBIX 3HAHUNA M YMEHHU, OTHOCAIIMXCS K 0a30BOMYy YpPOBHIO M3YYEHHs MpeaMera. JTa cucTeMa 3HaHWHM MOJydaeT
OIIPENIENIEHHOE TEOPETUYECKOE JONOJHEHHE, I103BOJIIOLIEE OCO3HAHHO OCBOMUTH CYIIECTBEHHO OobIIMA  00BEM
¢dakronornueckoro Marepuana. Tak, Ha yriayOJnEHHOM YpOBHE U3y4deHHUs MpeameTa oOecredeHa BO3MOKHOCTb
3HAYUTEIIHOTO YBETUYCHHUS 00bEMa 3HAHUN O XUMUYECKUX IJIEMEHTaX M CBOMCTBAX UX COCTUHEHHI Ha OCHOBE PACIIMPEHUS
U yrayOJjeHus] TPEJCTABICHUH O CTPOSHUHM BEHIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTAX MPOTEKaHWs pEeaKlu,
paccMaTpUBaEeMbIX C TOYKH 3pPEHUS XMMHYECKOW KHHETUKH W TEPMOAMHAMHKH. 3ydeHne meprmoauveckoro 3akoHa U
[leproanueckoit cUCTEMbl XUMUYECKUX AJIEMEHTOB Oa3HpyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUECKUX IMPEICTABICHUIX
O CTPOCHUHU aToMa. XUMHUECKas CBSI3b OOBSCHSIETCA C TOUKM 3PEHUSI SHEPreTHUECKUX W3MEHEHUU Npu e€ oOpa3oBaHUM U
paspylieHHH, a TakkKe C TOYKM 3peHHs MexaHu3MoB e€ oOpa3oBaHus. M3ydeHwe THIMOB peakuuid JTOMOIHSIETCS
dbopMHUpOBaHUEM MPEICTABICHUH 00 AJIEKTPOXMMUYECKHUX IpoIleccax M 3JIEKTPOJIM3E pacilaBOB M PacTBOPOB BeIlECTB. B
Kypce OpPraHMYeCKOM XHMMHHU NPU PACCMOTPEHUU PEAKLHMOHHON CIIOCOOHOCTH COEAMHEHUN yzensercs oco0oe BHUMaHHUE
BOIIpOcaM 00 3JIEKTPOHHBIX 3P PeKTax, 0 B3AUMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakLui.

Oco0oe 3HaueHHE HUMEEeT TO, YTO Ha COJEp)KaHHWE KYypCOB XUMHUH YIIIYOJIEHHOTO YPOBHSI M3Y4Y€HHUS MAJis KJIACCOB
onpeaenéHHoro nmpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYypy U XapakTep AOIMOJHEHUH K o0Ied cucteMe MpeaMETHBIX
3HAaHWW) OKAa3bIBAIOT BIUSHUE CMEXHBIC MpeAMEThl. Tak, Hampumep, B COACPKAHUU TMPEAMETa ISl KIACCOB XHWMHUKO-
¢uznueckoro npoduis OosplIoe 3HaUeHHE OyAYT UMETh 3JIEMEHThl yueOHOro Matepuaia mno ooueit xumun. [lpu uzyuenuu
npeaMeTa B IJaHHOM cllydae akLEeHT OyJeT ciellaH Ha OOIIHOCTh METOAO0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHH U
B (hr3MKe: aTOMHO-MOJIEKYJIIpHas Teopust (MOJIEKYJIsIpHAst TeOpus B (PU3HKE), 3aKOHBI COXPAaHEHHUSI MACChl U DHEPTHH, 3aKOHBI
TEPMOJUHAMHUKH, dJIEKTPOJIH3a, MPEACTABICHUSI O CTPOSHUH BEIIECTB U IPYTOE.



B 10 xe BpeMs B cojepaHUU MpeIMeTa JJid KJIaCCOB XMMHUKO-OMOJIOTHUYECKOro MPpOoQuiIsl OONbIIUNA yAENbHBIN BEC
OymeT WMeTh OpraHhyeckas XuUMHSA. B 3ToM cilydae MpemaoCTaBiIseTCS BO3MOXHOCTH Il Ooyiee 00CTOSTEIHHOTO
PACCMOTPEHUSI XUMUYECKOW OpraHW3aIfK KJICTKA KaK OHMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOMST, K IIPHUMEDY,
TaKUe CTPYKTYpPHbIE€ KOMIIOHEHTBI, KaK JUMUAbI, OCJIKHU, YIIEBOIbl, HYKJICHHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS 0
COCTAaBE W CBOMICTBAaxX MPEICTABUTEIEH OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIIECTB CIIYKAT OCHOBOW ISl W3YyYECHUS
CYIIIHOCTH Tpo1ieccoB (P OTOCUHTE3, IbIXaHMUS, TUIIEBAPEHUS.

B miane gopmupoBaHusi OCHOB HAy4YHOrO MHUPOBO33PEHMS, OCBOCHHSI OOILEHAYYHBIX METOJIOB IMO3HAHUS U OIbITA
MPAKTUYECKOIO0 MPUMEHEHUS HAyYHbIX 3HAHUM H3yudeHHE MpeaMera «XuMush» Ha YriayOJIEHHOM YypOBHE OCHOBAHO Ha
MEXITPEMETHBIX CBS3SIX C YUCOHBIMU IIPEIMETAMH.

[Ipu u3ydyenun yueOHOro npenMera « Xumus» Ha yriyOJ€HHOM YpOBHE TaKkKe, KaK Ha YPOBHE OCHOBHOTO M CPEIHETO
oOmero odbpazoBanus (Ha 6a30BOM ypOBHE), 3aJja4€il MEPBOCTENEHHON 3HAYUMOCTH SIBJISIETCS (POPMHPOBAHNE OCHOB HAYKH
XUMUU KaK O0JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOW JCSATEILHOCTH YEJIOBEKa M OJHOTO0 M3 KOMIIOHEHTOB
MUPOBOH KyJbTYphl. Perienue 3Toi 3agaun Ha yriyOJE€HHOM YPOBHE M3yUYEHUS MIPEeAMETA Mpe/roaracT pealn3aiuio TaKux
LeJieH, Kak:

e (opmupoBaHHUe MpEACTAaBICHUN: O MAaTepUATHLHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTU SIBJICHUUN
OPUPOABI, O MECTE XMMHH B CHUCTEME €CTECTBEHHBIX HayK W €€ BeIylled poyih B OOECIEYEHUU YCTOWYUBOTO
pa3BUTHUSI YEJIOBEYECTBA: B PEIICHUU MPOOJIEM DKOJIOTHUYECKOM, IHEPreTHUECKONW M TMHUILEBOM OE€30MacHOCTH, B
Pa3BUTUM MEIMIIMHBI, CO3IaHUU HOBBIX MATEPHAJIOB, HOBBIX UCTOYHUKOB DHEPTUU, B 0OECIIEUEHUN PAIlMOHAIBHOTO
IPUPOAOIIONH30BaHUSA, B (DOPMUPOBAHUHM MHUPOBO33PEHUS U OOIICH KyJIbTYpPhl YENIOBEKA, a TaKKe SKOJOTUUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

® OCBOCHHE CHCTEMBI 3HAHUU, JIKAIIUX B OCHOBE XMMHUUYECKOW COCTABJISAIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUDA!
byHIaMEHTAIBHBIX MOHATUN, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX MPEACTABICHUM O CTPOEHHUU BEIIECTBA Ha
pPa3HBIX YPOBHSX — aTOMHOM, HOHHO-MOJICKYJISIPHOM, HaJAMOJICKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KUHETUUYECKHUX
3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHYECKUX PEaKIUi, 0 XMMHUYECKOM pPABHOBECHUM, PACTBOpax M JUCIEPCHBIX
cucTeMax, 00 OOIIMX HAYYHBIX MPUHIIUAIIAX XUMHYECKOTO MPOU3BO/ICTBA;



e (opmupoBanue y o0ydarommxcs OCO3HAHHOTO MIOHUMAaHUSI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUM IS
OOBSCHEHHSI KIIOUEBBIX UACH U MpoOJeM COBPEMEHHON XUMHUH, i OOBSCHEHUS M TPOTHO3UPOBAHUS SIBIICHUM,
MMCIOINX E€CTECTBEHHO-HAYYHYIO TPHUPOAY; TPAMOTHOTO pEIICHHs MpoOJieM, CBS3aHHBIX C XHMHEH,
MPOTHO3WPOBAHUS, aHAIM3a W OICHKA C TMO3HMIMK DKOJIOTHYECKOW OE30MMacHOCTH TOCHICACTBUN OBITOBON U
IIPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKA, CBA3AHHOW C XMMHUYECKHM MPOWU3BOACTBOM, HCIIOIb30BAHUEM U
nepepaboTKOM BEIECTB;

e yriuyOJiecHHe TIPEJICTABICHUA O HAyYHbIX METOAaX IO3HAHUSA, HEOOXOIUMBIX JUIsi MPUOOPETEHUs YMEHHM
OpPUEHTUPOBATHLCSA B MHUPE BEUIECTB M OOBSCHEHUS XUMUYECKUX SBJICHUW, HUMEIONIMX MECTO B MPHUPOJE, B
MPAKTAYECKOMN JIEITENLHOCTH U TTOBCEAHEBHOM KU3HMU.

B mnaHe peanuzaiuu mepBOOYEPETHBIX BOCHUTATEIBHBIX W Pa3BUBAIOMIUX (PYHKIMM IIEJOCTHOW CHUCTEMBI CPEIHETO
oO1iero o0pa3oBaHus NpU U3YYCHHUH TMpeaMeTa «XUMHUsS» Ha YIIIyOJIEHHOM ypOBHE OCOOYIO aKTyaJlbHOCTH MPUOOPETAIOT
TaKue LUEeU U 33/1a4, KakK:

e BoOCHUTaHUE YOEKIEHHOCTU B MO3HABAEMOCTH SIBICHUM MPUPOJBI, YBAXKEHHUS K MPOIECCY TBOPYECTBA B 00JIACTH
TEOPETUYECKUX M TPUKIATHBIX HCCIEAOBAaHUNA B XUMUHU, (DOPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOUIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTUBAIUU K OOYYEHHIO M TMO3HAHUIO, CIIOCOOHOCTEN K CAaMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOECHHS OOIIEUYEIIOBEYECKUX IIEHHOCTEH;

® pa3BUTHE T[I03HABATEIBHBIX HMHTEPECOB, HWHTEIUIEKTYaIbHBIX MW TBOPYECKUX CIOCOOHOCTEH 0O0yYarommxcs,
dbopMHpoOBaHWE y HHUX CO3HATEIHLHOTO OTHOIICHUS K CaMOOOpPa30BaHMIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIEIIHONW MPOGEeCCUOHAIBHOW M OOIECTBEHHON JEATENbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopMmupoBaHHWE YMEHHMI W HaBBIKOB Pa3yMHOTO IPUPOJIONOJIH30BAHUS, PA3BUTHE DKOJIOTMYECKONW KYJIBTYpHI,
pUOOPETEHHE OMbITa OOIIECTBEHHO-TIOJE3HOM IKOJIOTHYECKON IEATEIIBHOCTH.

OO6muiee 4ncao 4acoB, MPENYCMOTPEHHBIX JIJISI U3YUYEHUSI XUMUU Ha yTriyOJIEHHOM YpOBHE CpPEIHEro oOIIero oopa3oBaHus,
coctasisieT 204 gacos: B 10 kmacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca B HeJeno).



11 KIIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM.

Atom. CocrtaB aTroMHBIX sfep. XuMu4eckud snemeHT. M3otombl. CTpoeHHE 3JIEKTPOHHBIX O0O0JOYEK AaTOMOB,
KBaHTOBBIC UMCIA. DHEPreTUUECKUE YPOBHU M TOIYpPOBHHU. ATOMHBIE opOuTanu. Knaccudukanuss XuMUYECKUX 3JIE€MEHTOB
(s-, p-, d-, f-onmemenTsl). Pacmpenenenue 3JIEKTPOHOB MO ATOMHBIM OpPOHTAISIM. DIEKTPOHHBIE KOH(HUTYypamud aTOMOB
AJIEMEHTOB MEPBOr0O—YETBEPTOrO MEPUOJOB B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUU, SJIEKTPOHHbIE KOHPUTYpALIUX HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepuonuueckuii 3axoH u [lepuoanueckas cucrema xumuueckux 3nemMeHToB .M. MenneneeBa. CBsi3b IEPUOIAYECKOTO
3akoHa U [leproanyecKkoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00pPa3yeMbIX UMM MPOCTHIX M CJIOKHBIX BEIIECTB MO TPyMHIaM U MEPUOJIaM.
3HaueHue nepuoanueckoro 3akona /.M. Menneneesa.

Xumuueckasi CBS3b. BHIBI XMMHUYECKON CBS3M: KOBAJICHTHAs, WOHHAs, MeTauiMueckas. MexaHu3Mbl 0Opa3oBaHMS
KOBAQJIGHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-aKIENTOPHBIMA. DHEprus W jaiuHa cBs3u. [lodspHOCTH, HANpaBlIEHHOCTh U
HAaChIIIAEMOCTh KOBAJIEHTHOM cBs13U. KpatHbie cBsa3u. BogopoaHas cBsa3b. MexMONEKyIsIpHbIE B3AMMOJCUCTBHS.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXKHOCTHU aTOMOB. CBSA3b 3JIEKTPOHHOW CTPYKTYPbI MOJIEKYJ C UX T'€OMETPUYECKUM
CTpoeHHEM (Ha TpUMepe COSAUHEHUN SJIEMEHTOB BTOPOTO MEPHUOJIA).

[IpeacraBnenre 0 KOMIUIEKCHBIX coenuHeHusXx. CocTaB KOMIUIEKCHOTO HMOHA: KOMILJIEKCOOOpa3oBaTelb, JUTAHIIBI.
3HaueHUE KOMIUIEKCHBIX coeIMHeHUN. [IoHsATHE 0 KOOPAMHAIITMOHHON XUMUMU.

BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMS. THUIBI KPUCTALTNYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA
BEIIECTB.

[Tonsitue o aucnepcHbx cucremax. VictuHHBIE pacTBOphl. IlpeicTaBieHre O KOJIOMAHBIX pacTBopax. CrocoOsl
BBIPAKECHUS KOHUEHTPALMU PACTBOPOB: MAaccoBas JI0Js BEIIECTBA B PACTBOPE, MOJSpPHAS KOHLEHTpauus. HacellieHHble u
HEHACBIIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucraiumoruaparsl.



Knaccudukanus m HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHANIbHBIC Ha3BaHUS OTICIBHBIX IMpEACTaBUTEICH
HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanys XUMHYECKHX pEakIuil B HEOPTaHMYECKONM M OPraHUYECKOM XHWMHUHU. 3aKOH COXpPaHEHHs] MacChl
BEIIECTB; 3aKOH COXPAaHEHUS M TMPEBPAILEHUS SHEPIHMH NPU XUMUUYECKHX peakiusX. TeraoBbie d(PPEeKThl XUMUYECKUX
peakuil. TepMOXUMUYECKHE YPABHEHUSI.

CKOpOoCTh XMMHUYECKOW peakluu, €€ 3aBUCUMOCTh OT Pa3In4YHbIX (PakTOpoB. ['OMOTreHHbIE U TeTepOreHHbIE pEaKLuu.
Karanu3 n katanuzaTtopsl.

OOpatumble 1 HEOOpaTHMbIE peaklMh. XUMUYeckoe paBHoBecue. KoHcTaHTa xumudeckoro paBHoBecus. DakTopsl,
BIIASAIOLIME HA ITOJI0KEHUE XUMUYECKOI0 PaBHOBECHUSA: TEMIIEPATypa, JAaBJICHUE U KOHIEHTPALMU BEIIECTB, YYaCTBYIOLIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass auccoruanus. CunpHble W ciabble 3ieKTponuThl. CreneHb auccounanuu. Cpena BOJIHBIX
pacTBOpPOB: KHUCJIOTHasi, HEWTpaibHas, ieinouHas. Bogopoansiii nokaszatens (PH) pactBopa. I'maponus coneid. Peakuuu
MOHHOr0 OOMEHa.

OKHCIINTENPHO-BOCCTAHOBUTENBHBIE peakiuu. CreneHb okuciaeHus. OKHUCINMTENb W BOCCTaHOBUTENb. lIponecce
OKHCJIEHUSI U BOCCTAHOBJICHMs. BaxkHelllne OKUCIUTENN U BOCCTAHOBUTENU. MeToJ 31eKTpOHHOro OanaHca. DIeKTpOon3
PacTBOPOB U PaCIJIaBOB BEIIECTB.

OKCIEpUMEHTANBHBIE METOABl M3YYEHHsI BEUIECTB W HMX MPEBPAIICHUM: Pa3JIOKEHUE IEPOKCHIA BOJIOPOJIa B
NPUCYTCTBUM KaTaau3aTopa, MOJEIN KPUCTAIMYECKUX PEHIETOK, MPOBENCHUE peakUuil MOHHOro OOMEHa, ONpeiesieHUe
CpeIbl paCTBOPOB C MOMOILBIO MHIUKATOPOB, U3yUEHUE BIMSIHUS Pa3InYHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON PEAKINU U
ITOJIO’KEHUE XUMUYECKOIO PABHOBECHS.

Heoprannuyeckass Xumusi.

[Tonoxenue HemeramioB B Ilepuoaunueckoii cucteme xumudeckux snemeHToB .M. MennpeneeBa M 0COOEHHOCTH
CTpOEHUs MX aTOMOB. PU3MYECKHE CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa MpUMEpE KHUCIOPOJa, CEpHI,
dbocdopa u yraeposa).

Bonopoa. Ilomydenue, ¢u3nueckue © XMMHUYECKHE CBOMCTBA: peakIUU C MeTaJUlaMd U HEMeTallJlaMH,
BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uApuAbl. TOIUIMBHBIE DJIEMEHTHI.



["anorensl. Haxoxaenue B mpupoje, CiocoObl MoTyyeHus, PU3nyeckre 1 XUMUUECKHe CBOMCTBA. ['aloreHoBOJOPOIbI.
Baxxneiinme Kucnopoacoiepkalne COSAMHEHUsS rajioreHoB. JlabopaTopHble M MPOMBILIUICHHBIE CHOCOOBI TMOTYYEHUS
rajgoreHoB. [ [pumeHeHne rajJjoreHoB U X COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHble W NMPOMBINIIEHHBIE CHOCOOBI MOJYy4YeHHs] KHUCIOpoja. Pu3nueckue U XUMHYECKHUEe
CBOMCTBA U MPUMEHEHUE KUCTI0pOaa U 030Ha. OKCUJIBI U TIEPOKCHU/IBI.

Cepa. HaxoxeHnue B mpupojie, CriocoObl MoayueHus, puandeckue U Xxummudeckue ceorcta. CepoBoopoa, CyIb(OUIb.
Oxkcup cepwi(1V), okcun cepwi(VI). CepHucrtast u cepHasi KUCIOTHI U UX cOoiau. OCOOEHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IpumeHeHue cepbl U €€ COeTUHEHH.

A3zor. Haxoxaenue B mpupojie, CocoObl MOTy4yeHus, (HU3NUYECKUEe U XMUMHUYECKHE CBOMCTBA. AMMMAK, HUTPHUIBI.
Oxcunpl azoTa. A30THUCTas U a30THAsE KUCTOTHI U UX colid. OCOOCHHOCTH CBOMCTB a30THOW KHUCIIOTHL. [IpumeHeHue azora u
€ro COeIMHEHUI. A30THbBIE y1I00pEHHUS.

®docdop. Haxoxnenue B npupoje, crnocoObl MoaydeHus, Gpu3ndeckrue U XumMuueckue cBoiictBa. @ochuasl u GpochuH.
Oxkcupsl pocdopa, pocdhopnas kuciora u e€ conu. [Ipumenenue gocdopa u ero coequnenuit. DochopHeie yno0peHusl.

VYrnepoa, HaxoxaeHUEe B mpupone. AioTporHbie Moaudukanuu. dOusznyeckne M XMMHUYECKUE CBOMCTBA MPOCTHIX
BeIeCTB, O0OpazoBaHHBIX yraepogoMm. Oxcupn yraepoma(ll), oxcun yraepoma(lV), yronpHas kuciota W €€ COJHU.
AKTUBHUPOBAHHBIN yroJib, agcopouus. dynnepensl, rpadeH, yriepoaHble HaHOTPYOkU. [IpuMeHeHue MpOCTHIX BEIIECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTUHEHUN.

Kpemuuii. HaxoxaeHue B mpupo/ie, Coco0bl mony4eHus, hpusndeckre U xuMmudeckue cpoiicta. Okenp kpemuaus(1V),
KpEMHUEBAs KUCIIOTa, CUIMKAThL. [I[puMeHeHne kpeMHus 1 ero coenuHeHnii. CTekso, ero nojiydeHue, BUJIbl CTEKIIA.

[Tonoxenue meramioB B Ilepuogmdeckoil cucteMe XUMUYECKUX 37eMEHTOB. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX
o0osiouek aToMoB MeTauioB. O6muMe puznyeckue cBoicTBa MeTawioB. [Ipumenenrie MetamioB B ObITy U TexHHUKE. CIIaBbl
METaJIOB.

DNEKTPOXUMHYCCKUIN psifl HanpsokeHud meTtamwioB. OOmue crnocoObl MONYYEHHS METAIIOB: THUAPOMETaLUTypTHs,
MAPOMETAILTYPrHs, dNeKTpomMeTautyprus. [loastue o koppos3uu MeTaiioB. CriocoObI 3alTUTHI OT KOPPO3UHU.

O6mas xapaktepuctuka MetaioB |A-rpynnsl [lepuoandeckoit cUCTEMbI XUMUYECKUX AJI€MEHTOB. HaTpuit u xanmui:
nojyueHue, Pu3niecKkue U XMMHUECKHUE CBOMCTBA, TPUMEHEHHUE TTPOCTHIX BEIIECTB U UX COCTUHECHUIA.



O6mas xapakrtepuctuka MeTaioB |lIA-rpynnel [lepuonnueckoid CUCTEMBI XUMHUYECKUX dJEMEHTOB. MarHuii u
KaJIBIIANA: TTOJTydeHUE, (GPU3NISCKUe U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE TIPOCTHIX BEMIECTB M UX coeauHeHui. JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEHHUSI.

ATIOMUHMI: TIOJTydyeHHe, (PU3NYecKue U XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE MPOCTOTO BEIECTBA U €T0 COCIUHEHUN.
AM@oTepHbIe CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHUSA, THAPOKCOKOMITIIEKCHI aIFOMUHUS.

OO61ast xapakTepucTKa MeTauioB mooouHbix noarpymn (b-rpymm) [lepuoanyueckoit cucTeMbl XUMUUYECKHX 3JIEMEHTOB.

®u3znyeckre U XMMUYECKHE CBOMCTBAa Xxpoma M ero coenuHeHuil. Oxcunpl n rugpokcuasl xpoma(ll), xpoma(lll) n
xpoma(VI). XpoMatsl u AUXpoOMaThl, UX OKUCIUTEIbHBIE CBOMCTBA. [losyueHre U npuMeHeHne Xpoma.

dusznueckue W XUMHYSCKHE CBOMCTBA MapraHia M ero coeauHeHui. Baxneiimme coemunenus wmapranma(ll),
mapranna(lV), mapranna(V1) u mapranna(VIl). Ilepmanranar kaiusi, €ro OKMUCIUTEIbHBIE CBOWCTBA.

duznyeckue U XMMHUUYECKHE CBOMCTBA XKejle3a U ero coenauHeHuid. Okcuabl, TUAPOKCUAL U coiu sxene3a(ll) u
xeneza(lll). Ilonydyenne u mpuMeHeHue xkee3a U ero CIuIaBoB.

DU3NYECKUE U XUMUYECKHAE CBOMCTBA MEAU U €€ coennHeHni. [lonydyenue nu npuMeHeHne Meiu 1 €€ COCTMHEHU.

[uuk: momydyeHue, ¢u3nUEeCKUe W XUMHUYECKHE CBOWcTBa. AMGDOTEpHBIE CBOWCTBA OKCHAA M THAPOKCHIA IIMHKA,
TUAPOKCOKOMILIIEKCHI IMHKA. [[pruMeHeHne IMHKA U €r0 COeTMHEHUIA.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUYEHUS BELIECTB U UX MPEBPALLECHUN: U3yuyeHrEe 00pa3lioB HEMETAIIJIOB, TOPEHHE CEPHI,
docdopa, xenesa, MarHus B KHUCIOPOZAE, M3YyUYECHHE KOJUIEKUMU «MeTalibl U CIJIaBbD», B3aUMOJACHCTBUE WICIIOYHBIX U
HIEJI0YHO3EMEIBHBIX METAJJIOB C BOJOW (BO3MOYKHO HUCIOJb30BaHNUE BUIEOMATEPUAIIOB), B3aUMOICHCTBUE [IMHKA U JKeJe3a ©
pacTBOpaMM KHCIIOT M IIEJOYEd, KAYECTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHHOHBI, KaTUOH BOJIOPOJIa M KAaTHOHBI
METAIJIOB, B3aUMOJCICTBHE TUAPOKCUIOB QIIOMHHMSI M LMHKA C pAacTBOpaMu KHCIOT M IIEJIOYEH, pelieHue
AKCIIEPUMEHTANIbHBIX 3a7au 1o Temam «l ajorensl», «Cepa M e€ coenuHEHUs», «A30T U GocPop U UX COECTUHEHUS»,
«MeTabl MIaBHBIX TOArPYIID», «MeTasuibl HOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponp xumMum B oOecniedeHWM YCTOWYMBOTO DPa3BUTHUS dYesoBeuecTBa. [lOHSATHE O Hay4YHBIX METOJaX MO3HAHHS U
METOJI0JIOTUH HAY4YHOTO HccieaoBaHusi. HayuHble MpUHIMIBI OpraHU3alid XUMHYECKOTo Mpou3BOACTBA. [IpoMbllieHHbIE
CcrocoObl TOJMYyYEeHHUS BaXKHEHIIMX BElIeCTB (HAa NpUMepe MPOU3BOJACTBA aMMMAaKa, CEPHOW KHUCIOTHI, METaHOJIa).



[IpomblliieHHBIE CIIOCOOBI TOJIYYEHHMS] METANIOB U CIUIaBOB. XHMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpelbl U €ro
nociencTBusi. Poias Xxumun B 00eCriedeHIN SHEPTETHIECKON 0€30MMacHOCTH.

XuMus U 310pOBbe yenoBeKa. JlekapcTBeHHbIe cpeacTBa. [IpaBuiia ncnosib30BaHus JIEKAPCTBEHHBIX MpenaparoB. Ponb
XUMHUHU B pa3BUTUU MEIULIUHBI.

XUMHUSI IUIIK: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIEC 00aBKU. Posib XuMuu B 0OecrieueHuy MUIEeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepHsie cpeactBa. beitoBass xumus. [IpaBmia 0e30MMacHOrO HCIOJIB30BAaHUS IMPENapaToB
OBITOBOM XMMHH B TIOBCETHEBHOM JKU3HU.

XUMHSI B CTPOUTENBCTBE: BaXKHEHUIIINE CTPOUTEIbHBIE MaTepUabl (HEMEHT, OETOH).

XuMusl B CEJIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbIE yI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MATE€pHallbl, KpPacKu, CTEKIO, KepaMuka. Marepuanbl I 3JIEKTPOHUKH.
Hanorexnonorum.

Pacuérnbie 3anaum.

Pacuétel: Macchl BemecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIECTBA, MAacCce€ WIH 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, Macchl (00hEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIU OJTHO W3 BEIECTB
UMeeT MPUMECH, MacChl (00bEMa, KOJMYECTBA BEIIECTBA) MIPOIYKTA PEAKIIMU, €CITH OJJHO U3 BEIIECTB JaHO B BUE PacTBOpPA C
ONPEAECIEHHON MacCOBOM MOJIEM PAacCTBOPEHHOIO BEIIECTBA, MACCOBOWM JOJM W MOJIIPHOM KOHIICHTpPAllUM BEIIECTBA B
pacTBOpPE, AOJIHM BBIXOIa MPOIYKTA PEAKIIUUA OT TEOPETUUECKH BOZMOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpenIMeTHBIX CBS3€HM MpU M3ydeHUH OOIIe M HeopraHudecko xumuu B 11 Kitacce ocymiecTBisieTcs
Yyepe3 UCIOJIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX TMOHSATHUN, TaK U MOHATUN, MPUHSATHIX B OTACIBHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHUS: SIBJCHHWE, HAay4yHbId (HakT, TUNOTE3a, TEOpHUs, 3aKOH, aHaliu3, CHUHTE3,
KJaccuukanys, nepuoInIHOCTh, HAOTIOICHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJIeTTh, MOJICTTUPOBAHHE.

@dusuka: Marepusi, MUKPOMHUD, MAKpOMHP, aTOM, BJIEKTPOH, IPOTOH, HEUTPOH, MOH, HU30TONbI, PaJIUOAKTUBHOCT,
MOJIEKYJIa, JHEPreTHYEeCKUN YpOBEHb, BELIECTBO, TEIO, O0BEM, arperaTHO€ COCTOSHUE BEUIECTBA, WJICAJIbHBIM Ta3,
(bu3nyecKkue BeIUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.



buonorus: kierka, OpraHusM, 3KOcuUcTeMa, Ouocdepa, MeTadOJIM3M, MAKPO- U MHUKPOIJIEMEHTbI, OEIKH, >KHUPBI,
YTIIEBO/IbI, HYKJICMHOBBIE KUCIIOTHI, ()EPMEHTHI, TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTHH B SKOCHUCTEMAX.

['eorpadus: MuHepasbl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorus: XUMHMYECKass IPOMBIIIIEHHOCTb, METAJUIyprus, CTPOMUTEIIBHBIE MAaTEpHUalIbl, CEIbCKOXO3SMCTBEHHOE
IPOU3BOJACTBO, TMILEBas HIPOMBIIIIEHHOCTh, (papManeBTUUECKasl IPOMBIIIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKHUX
IIPEnapaToB, MIPOU3BOACTBO KOHCTPYKIMOHHBIX MaT€PHAJIOB, SJIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHNA ITPOI'PAMMELBI T1I0 XMMHWHN HA VIJIYBJIEHHOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM ¢ CHCTEMHO-/IESATEIBHOCTHBIM MOAX0/I0M B CTPYKTYPE JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS IIpeaMeETa
«XuMHs» Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHUs BBIJEIEHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE OO0YyYarOIUMHUCS
POCCUHCKON TPa)KTaHCKOW HACHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEACIICHUIO;
HaJIMYue MOTUBALIMKM K 00y4YCHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIMIUXCS PYKOBOJCTBOBATHCS IMPUHSATHIMU B 00IIECTBE
MpaBWJIaMM M HOPMaMH IIOBEJICHMS; HAJIMYMUE IIPABOCO3HAHMS, JKOJOTHUYECKON KYJBTYPBI; CIIOCOOHOCTh CTaBUTH IIEIH H
CTPOUTH KU3HCHHBIC IJIAHBI.

JInyHOCTHBIE Pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaXKarT CPOPMHUPOBAHHOCTH OIbITa MO3HABATEIHLHOU U
MPAKTUYECKON JEATEIbHOCTA 00YUYarONIUXCs B MPOIECCE peau3aliuu 00pa3oBaTeIbHON EATEIIbHOCTH.

JIngyHOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaKarT C(HOPMHUPOBAHHOCTH OIbITa ITO3HABATEIBLHON H
MPaKTUYECKON JEATEILHOCTH 00YYarOIIUXCs B MPOIECCe peaau3aiui 00pa3oBaTeIbHON ASITeIbHOCTH, B TOM YHCJIC B YAaCTH:

1) rpamxaaHCKOro BOCIUTAHUSA:

OCO3HaHMsI O0YYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEN, YBAXKEHUSI K 3aKOHY U IIPABOTIOPSI/IKY;

MPEJCTABICHUS O COIIMATIbHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUM B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JCATEILHOCTH TPH CO3JaHUU YUYEOHBIX IPOCKTOB, PEIICHHUU YYECOHBIX H
MO3HABATEbHBIX 3a/1a4, BHITIOJHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH MOHMMAaTh UM MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThl APYTUX MPU aHAINU3E PA3TUUHBIX
BHJIOB YU€OHOM JEeSATEILHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEANI0 OTEYECTBEHHON XUMUMU;



YBaXXEHUSI K IMPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU W MPAKTUYECKOTO MPUIIOKEHHUS] XMMHH, OCO3HAHUSI TOTO, YTO
JaHHbIE HAYKH €CTh Pe3yJIbTaT ATUTEIbHBIX HA0II0IEHUH, KPOMOTIUBBIX AKCIIEPUMEHTAJIbHBIX TTOMCKOB, TOCTOSTHHOTO TPYJa
YYEHBIX U MPAKTUKOB;

UHTEpeca U I[I03HABATEIbHBIX MOTHMBOB B IMOJYYEHHHM M TIOCIEAYIOIIEM aHajau3e WHGOpMAIMU O TEePeIoBbIX
JOCTHXKEHUSIX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallUH, CBSI3AHHBIE C XMMHYECKUMHU SIBICHUSMH, U NPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHNUE U MOCTYIIKM CBOMX TOBAPUIIEH C IMO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM H
C Y4ETOM OCO3HAHUS MTOCIEACTBUAN MMOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MMOHUMaHUsI LEHHOCTEW 370pOBOro M 0€30macHOro oOpasza >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K
cOOCTBEHHOMY (hPU3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOntoieHus. TpaBuwil Oe30macHoOro oOpalieHHus C BellecTBaMU B ObITYy, IMOBCEAHEBHOM JKHU3HH, B TPYIOBOMH
NeSTENbHOCTH;

MOHUMAaHUSl I[IEHHOCTH NpPaBWJI HWHIAMBUIAYATBHOIO M KOJUIEKTUBHOIO O€30MACHOrO0 TOBEACHUS B CHUTyalusX,
YIPOXKAKOUIUX 310POBBIO U )KU3HU JHOJEH;

OCO3HaHUs MOCIEACTBUIA U HENPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHUS aNIKOTO0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCTIMTAHHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HUCCIEAOBATENIbCKOM JESTeNIbHOCTH, OOILECTBEHHO TIOJIE3HOM,
TBOPYECKOU U JIPYTUX BUAAX AEATEIBHOCTH;

YCTAHOBKHM Ha aKTHBHOE y4YacTHE B PELICHUH NMPAKTUYECKHUX 3aJad COLMAIbHOW HAIPaBJIEHHOCTH (B paMKax CBOETO
KJ1acca, IKOJIbl);

UHTEpEeca K MPAKTUUYECKOMY H3YYEHHUIO MNpodeccuil pa3iuyHOro poAa, B TOM YHCIE HAa OCHOBE MPUMEHEHUs
MPEAMETHBIX 3HAHUN IO XUMUU;



YBAXKEHHUS K TPYAY, JHOJIAM TPyAa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYabHOW TpaeKTOpHH oOpa3oBaHUs, Oyayiei npodeccun u peaansanun
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTpEeOHOCTEH
00IIIECTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU 11€1€CO00Pa3HOr0 OTHOLIEHUS K IPUPOJIE KaK MCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MMOHUMAaHUsl TI00aJbHOTO XapakTepa AKOJIOTMYECKUX MPOoOJeM, BIUSHHUS HSKOHOMHUYECKHX IPOILIECCOB HA COCTOSIHHE
MIPUPOTHON U COUHAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJNIBb30BAHMSI JOCTHKEHUM XUMHM JUIsl pPEIIEHUs BOMNPOCOB PALMOHAIBHOIO
[IPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENPUATUS ICUCTBUM, NPUHOCAIIUMX BPEA OKPYKAIOUIEH NPUPOIHOM Cpene, YMEHUs IPOTHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTUYECKUE MTOCIEICTBUS MPEAIPUHUMAEMBIX AEHCTBUI U PEIOTBPAILATh UX;

HaJIM4YUsl Pa3BUTOTO IKOJOTHYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJIBTYPBI, OIBITA JESTEIBHOCTH JKOJIOTHYECKOU
HAIIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS MMHU B II0O3HABATEIBHONW, KOMMYHUKATUBHOW M COLMAJIBHOW IIPAKTHUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSATH UJICOJIOTHH XeMOo(hoouu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTUKU;

NOHMMaHUsl CHEUM(PUKH XUMUU KakK HAyKH, OCO3HaHUA €€ poid B (OPMHUPOBAHMU DPALMOHAIBHOTO HAYYHOTO
MBIIUICHHSI, CO3/IaHUU LEJIOCTHOrO MPEACTABIECHUS 00 OKpYXKaloIlleM MHUpE KaK O €IMHCTBE IMPHUPOAbl U YEJIOBEKa, B
MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHnU NpoOIeM COXpaHEHUs! IPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTHM XUMHUU Ui COBPEMEHHOM LMBWIM3aMU: B €€ TyMaHUCTUYECKOM
HaIpaBJICHHOCTH U Ba)XXHOW POJIM B CO3/IaHUM HOBOM 0a3bl MaTEpUATbHOM KYJIbTYPhI, B PELICHUU TNIOOANBHBIX MPOOseM
YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBONW W IKOJIOTHYECKOM 0€30MacHOCTH, B PA3BUTHH
MEIUIMHBI, 00eCTIeYeHNH YCIOBUN YCIIEITHOTO TPY/Ja U 9KOJIOTHYECKH KOM(OPTHOM KU3HU Ka)KJI0TO YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHMMAaHHUS CYLIIHOCTHM METOAOB IO3HAHUS, HCIOJIb3YyEMBIX B E€CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHUA JJI1 aHaiM3a U OOBSCHEHHMS SIBIICHUW OKpPYXAIOLEro Mupa u



MPOUCXOSIINX B HEM M3MEHEHUH, YMEHHUSI JIeiaTh 000CHOBAaHHBIC 3aKIIOYCHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOIIUXCS
JTAHHBIX C TEJTHIO TTOJTYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEILHO MCIIOJIB30BaTh XMMHUUYECKHE 3HAHUS JJIS PEIICHUs MPOOJeM B pealbHBIX KU3HCHHBIX
CUTYaITUsX;

MHTEpeca K IO3HAHMIO, NCCIIEIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIMPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPA30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX
3HAHWH M0 XMMHUHU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3IMuHbIX chepax mpodeccuoHaaIbHON AeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHS ITPOTPaMMBbI 110 XMMUHU Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaAYUMBbIEe I (POPMHUpPOBAHUST  MHUPOBO33PEHHS  OOYUYAIOMIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHHIC)
oOllleHAayYHbIE TIOHATHS, OTpa)Xalolue IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHenu(PUKy METOJOB TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, JSHEPTHUsl, SBJIEHUE, MPOIECC, CUCTeMa, HAy4dHbIA (akT,
MIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSsI, UCCIIE0BAHUE, HAOIIOICHUE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Yy4YeOHBbIC JeWCTBUS (TO3HABATEIbHbIE, KOMMYHUKATUBHbBIC, PETYJSTUBHBIC), O00ECIECUMBAIOIINE
dhopmupoBaHre PYHKIIMOHAIBHOW IPAaMOTHOCTH U COI[MATIbHON KOMITIETEHIIUU 00YUYaroIINXCs;

CIIOCOOHOCTh OOYYAIOIIUXCSl HCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUILUIMHAPHBIC, MHUPOBO33PEHUECKUE 3HAHUS W
YHUBEpCaIbHbIC YUeOHbIE NEUCTBUS B TO3HABATEIHLHON M COIUATBLHOMN MPaKTHKE.

MertanpenMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJIQJACHUE  YHHUBEPCAJbHBIMM  YYEOHBIMM  MO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:
CaMOCTOSTENIbHO (DOPMYIIMPOBAThH U aKTyaJIM3UPOBATh MPOOIIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;



ONpPENENIATh LENU JAESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHKEHHUS, COOTHOCUTH pE3yJIbTaThl
NEATEIbHOCTU C MOCTABJICHHBIMU IEISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI TIOTHUYECKOTO MBIILICHUS: BBIICIATh XapaKTepHbIC MPU3HAKU MOHITUH U
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOIIME MOHATHUS AJI OOBSICHEHUS OTJIEIbHBIX (DAKTOB U SIBJICHHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHH JIJISl KJIACCU(DUKAIIMU BEIIECTB U XUMHUYECKUX PEAKIIHIA;

YCTaHABJIMBATh PUYNHHO-CJIEICTBEHHBIE CBSI3U MEXIY U3y4aEMbIMU SIBIICHUSIMU,

CTPOUThH JIOTUUECKUE PACCYXKJCHUS (MHIYKTUBHBIC, ICAYKTHUBHBIC, O AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI U 3aKIIOUCHUS,

OPUMEHSTh B MPOIECCE MO3HAHUS MCIOJIb3YEMble B XMMUU CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MPEOOPa3OBbIBATH
MOJICJIbHBIE TPEJCTaBICHUS — XWMHUYECKUM 3HAaK (CMMBOJ) JJIEMEHTa, XUMHuYecKas (opmyla, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUH YYEOHBIX TO3HABATENIBHBIX M MPAKTHUECKUX 3a7ad, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPEJCTABIICHUS 1JISI BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaAKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiCTBUSA:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUIA;

(dbopMyIMpOBATH 1IN U 33/1a4M UCCIIEIOBAHUS, UCIIOIH30BATh MTOCTABJICHHBIE U CAMOCTOSTEIHLHO CHOPMYITUPOBAHHBIC
BOINPOCHI B KaueCTBE HMHCTPYMEHTA TO3HAHUSI U OCHOBBHI i1 (DOPMUPOBAHUSI TUIMOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKIICHUI;

BJIQJICTh  HABBIKAMH  CAMOCTOSATEIBHOTO  IUIAHUPOBAHWUA W MPOBEICHHUS  YUYCHHUYECKUX  DKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HaOIIOAaTh 3a XOJOM TIPOLecca, CaMOCTOSITEIBHO TMPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBaTh 00OOIIEHHS W BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEIOBAHUS, COCTABIISThH
000CHOBaHHBIN OTUET O MPOJIeTIaHHON paboTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIEI0BATEIbCKON W TPOCKTHON JEATEIbHOCTU, MPOSBIATH CHOCOOHOCTH U
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY MOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a]lad, MPUMEHEHHUIO Pa3JIMYHbIX METOI0B
MTO3HAHUSL.

3) pabora ¢ undpopmanueii:



OPUEHTHPOBATbCS B Pa3IMYHBIX MCTOYHMKAX HMHGPOpManuu (HAy4HO-TIOMYJIIpHAs JIUTEpaTypa XUMHYECKOIO
COJIepKaHusl, CIPaBOYHbIE IMOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBATh HHQPOPMAIUIO PA3IUYHBIX BHIOB U (popm
MIPEICTABICHUS], KPUTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(opMyIMpOBaTh 3aIPOCHl U MPUMEHATh Pa3IMYHbIE METOJBI MPU MOUCKE U O0TOOpEe MHPOpMALUU, HEOOXOAUMOMN IS
BBINOJIHEHNS YUE€OHBIX 3aa4 ONpeAeIEHHOrO TUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BAHUA HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M PA3NIUYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy TMpeAcTaBieHuss HHPopMauuu (Cxembl, Trpaduku, AuarpaMMsl,
Ta0JINLbI, PUCYHKHU U IpYyTHUE);

UCIIOJb30BaTh HAy4YHbIM $3BIK B KA4yeCTBE CpPEJACTBAa INpU padboTe ¢ XUMHUYECKOM uHpopManueil: NPUMEHSThH
MEXIpeAMETHbIE ((PU3HMUECKUE U MAaTEMaTHYECKUE) 3HAKH U CUMBOJIbI, (POpMYJIbl, a00OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA HAT'TIIIHOCTH.

KoMMyHuKaTHBHBIC YHHMBeEpPCaJIbHbIC y4eOHbIE JeHCTBUS:

3aaBaTb BOIIPOCHI 110 CYHICCTBY 06CY)KI[a€MOI\/JI TCMBI B XO0AC OUajiora /U JUCKYCCHH, BBICKA3bIBATb UICH,
(bOpMYJ'II/IpOBaTL CBOHU IIPCIJIOKCHNA OTHOCUTCIIbHO BBIITOJTHCHUSA HpCI[J'IO)KCHHOﬁ 3aJa4u,

BBICTYIIaTh C MPE3CHTALMEN pPE3YyJbTAaTOB II03HABATEIBHOM JAEATEIBHOCTH, IIOJIYYEHHBIX CaMOCTOATENIBHO WIH
COBMECTHO CO CBEPCTHUKAMM MPU BBIMOJHEHUH XUMHUYECKOTO JKCIEPUMEHTa, MPaKTUYECKOM pabOThl MO HCCIEI0BAHUIO
CBOMCTB M3y4YaeMbIX BEIIECTB, peasii3alii y4eOHOTo MpoeKTa, U (HOpPMYyJIUPOBaTh BBIBOJABI M0 PE3YJbTaTaM MPOBEIEHHBIX
MCCIJIEIOBaHUM IMyTEM COTJIACOBAHMSI ITO3ULIUMHI B X0/1€ 00CYXKI€HUSI U OOMEHAa MHEHUSMHU.



PeryisiTuBHbIE YHMBepPCaJbHbIE Y4eOHbIe NeiCTBUSA:

CaMOCTOSTENIbHO TJIAaHUPOBATh M OCYIIECTBIIATh CBOK MMO3HABATENIbHYIO JIEATEIBHOCTD, ONPEAEss €€ Uenu U 3aJauH,
KOHTPOJUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH IMpEJIaraéMblil alropuT™M ACHCTBUN MpHU BHITOJIHEHUU
y4eOHBIX U MCCIIEIOBATENIbCKUX 3a/1a4, BRIOUpaTh Hanbosiee 3pPeKTUBHBIN CIIOCOO UX PEIICHUS C YUYETOM MOJYyUYEeHHS] HOBBIX
3HAHUM O BEIECTBAX M XUMUUYECKUX PEAKIIUSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb JAEATEIIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yibTaThl OCBOEHUS MPOrpaMMbl MO XMMHUM Ha YIIIyOJIEHHOM YpOBHE HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsI BKIIOYAIOT crienupuueckue 1 yueOHOro npeaMera « XUMHsh» HayuHble 3HAHUSI, yMEHUS U CIIOCOOBI JEHCTBUI
[0 OCBOCHHUIO, MHTEPIpPETAlMU W NPEeoOpa3OBaHUIO 3HAHWM, BHJbI JEATEIBHOCTUM IO IOJIYYEHHIO HOBOIO 3HAHMUS U
MPUMEHEHUIO 3HAHUN B PAa3IMYHbIX YUYEOHBIX CUTYyalMsX, & TAaKK€ B PEAlbHBIX >KU3HEHHBIX CHUTYallUsX, CBS3AHHBIX C
XuMuen. B mporpaMMe 1o XuMuu peIMETHBIE PE3YJIbTATHI TPEACTABIICHBI IO TOAAM U3Y4YCHHS.

11 KUIIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0I1ast 1 HeOpraHudecKasi XUMHs OTPaKaoT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN: O MATEPUAIHLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTHU SIBJICHUM
MPUPOJIBbI, O MECTE U 3HAYCHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POoJii B 00€CTICYEHUH YCTOMYMBOTO Pa3BUTHS, B
pEeIIeHUH TIPOOJIEM IKOJIOTHYECKOM, IHEPreTHYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX
MaTepHaioB, HOBBIX HCTOYHHUKOB JHEPTUU, B OOECNEYCHUH PAIMOHAIBLHOTO MPUPOJONOIL30BaHMs, B (HOPMUPOBAHHUH
MUPOBO33pPEHUS M 001N KyJIbTyphl UeJIOBEKa, a TaKKe IKOJOTMUYECKH OO0OCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO U
IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUI, KOTOpasi BKJIIOYAET: OCHOBOMOJIATAIOIINE MOHATUS — XUMUYECKUN 3JIEMEHT,
aToM, SAPO aTOMa, W30TOIBI, DJIEKTPOHHAs 000JI0YKa aToma, S-, P-, O-aTOMHbBIC OpOWTAaIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aTOMa, THOPUIU3AIHSI aTOMHBIX OpOMTAJIe, MOH, MOJIEKYJa, BAJIGHTHOCTh, JJIEKTPOOTPHUIATEIIBHOCTD, CTETICHb



OKHCIJICHUSI, XMMHUYECKas CBs3b (KOBAJICHTHAs, HMOHHAs, METAJUIMYECKas, BOJAOPOJHAs), KpUCTANIM4ecKass peueTka,
XUMHUYECKasl pPEaKIysi, paCTBOP, AIEKTPOIUTHI, HEAJIEKTPOIMTHI, HIEKTPOIUTHUECKAsT TUCCOLUALMS, CTENEHb TUCCOLUALIH,
BOJIOPOJHBIN MOKAa3aTeNb, OKUCIUTENb, BOCCTAHOBUTENb, TETUIOBOM I(P(EKT XUMUYECKON PEaKIH, CKOPOCTh XMMHUYECKOM
peakiuy, XMMHUUECKOE PaBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUs JIEKTPOIUTHUECKON JUCCOLMALMU, MEPUOTUIECKUI 3aKOH
J.1. MeHneneeBa, 3aKOH COXpPaHEHHUS MacChl BEIECTB, 3aKOH COXPAHEHUs W NPEBPALLEHUS DHEPIUU IPU XUMUYECKUX
peakiusax, 3aKOH IOCTOSHCTBAa COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK
XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JEXKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUIA;
COBPEMEHHBIEC MPEACTABICHHUS] O CTPOEHUU BEUIECTBA HA ATOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSX;
IIPEACTABJICHUS] O MEXaHMW3MaX XUMUYECKHX PEaKUUi, TEPMOJMHAMHYECKMX W KHUHETUYECKHX 3aKOHOMEPHOCTSAX HX
IPOTEKaHUsl, 0 XMMHUYECKOM PaBHOBECHM, PACTBOpPAX M AMCIIEPCHBIX CUCTEMaX; (paKTOJOTMYECKUE CBEICHUS O CBOMCTBaX,
COCTaBE, MOJYYEHUH U O€30IacCHOM HCIOJIb30BAHUU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEeSATENbHOCTH YEJI0BEKa, OOUIUX HaYYHBIX NPHUHIMIIAX XUMUYECKOTO IPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUWH: BBIABIATH XapaKTEPHbIE IPU3HAKK TOHATHM, YCTAaHAaBIMBATh HX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHUS ITPH ONMCAHUHA HEOPTaHWUYECKHUX BEIECTB U UX MPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHUSI UCMOIb30BaTh XUMHUECKYIO CUMBOJIMKY AJII COCTaBJICHUs (POPMYJI BEIIECTB U YpaBHEHUI
XUMHUYECKUX peaknui, cucremarndeckyro HomeHknaTypy (IlUPAC) u tpuBnanbHble Ha3BaHUS OTIEIBHBIX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMSI ONPENEISATh BaJ€HTHOCTh U CTENEHb OKUCICHUS XUMMUYECKHUX 3JIEMEHTOB B COCIMHEHUSX,
BU/JI XUMUYECKOM CBsI3U (KOBaJIEHTHAs, HOHHAs, METAJUIMUECKast, BOJAOPOAHAS ), TUI KPUCTAJUIMYECKOM peIETKH KOHKPETHOTO
BEILIECTBA,

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT BHJAa XMMHUYECKOH CBSI3W W THUNA
KpUCTAJUIMYECKON PEIETKH, OOMEHHBIN U JIOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BAHMS KOBAJICHTHOU CBSI3U;

c(hOpMHUPOBAHHOCTh YMEHUM: KIACCU(PUIIUPOBATH: HEOPraHUYECKUE BEILIECTBA 110 UX COCTABY, XUMUYECKHUE PEAKIIMH TI0
pa3IMyYHBIM MPHU3HAKaM (YUCIIy M COCTaBYy pEarupyroliMx BEIIECTB, TEIIOBOMY 3()(EKTy peakiuu, U3MEHEHHUIO CTereHen
OKHCJIEHUSI 3JIEMEHTOB, OOpaTMMOCTH, YYacTHUIO KaTajau3aTopa U JpYTHe); CaMOCTOSTEIbHO BBHIOMpPATh OCHOBAHUS U
KpUTEPUH JJIs KJIacCU(PHUKAIMN N3YYaEeMbIX BEIIECTB U XUMUYECKUX PEaKIUii;



c(OpPMHUPOBAHHOCTh YMEHUS PAaCKpbIBATh CMBICH Nepuoaudeckoro 3akoHna JI. . MenzaeneeBa u 1eMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO U POTHOCTUYECKYIO (QYHKIIUH;

c(OpPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHE AaTOMOB M HMOHOB XMMHYECKHUX 3JIEMEHTOB
nepBoro—uerséproro nepuonos Ilepmommueckoit cucremsl .M. MenneneeBa, HCIONb3ys IOHITHS «IHEPIETHUECKHE
YPOBHUY, «IHEPreTHUECKHE MOMYPOBHU», «S-, P-, 0-aTOMHBIE OpOWTaM», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYCCKHUEC
COCTOSIHUSI aTOMa»; OOBACHATHh 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HMX COEIUHEHHH 10
nepuoaam u rpynmnam llepuoanueckon cucremsl [. . MenneneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB JIEMEHTOB Ha OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHUI: XapaKTepu30BaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB PA3IUYHBIX
KJIACCOB, ITOATBEPXKAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIY HEOPraHMYECKUMMHU BELIECTBAMU C IIOMOILBIO
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

c()OPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKUUN IOCPEACTBOM
COCTABJICHMSI AJIEKTPOHHOIrO OajlaHCca 3TUX pEaklUWil; peakuuid HOHHOTO OOMEHa IyTEM COCTaBJIEHUS HMX MOJHBIX H
COKpalIEHHBIX HMOHHBIX YPaBHEHM; peakuuil TUApoNM3a; peakiuil  KoMIulekcooOpa3zoBaHUs (Ha  IpuUMepe
TMAPOKCOKOMIIJIEKCOB LIMHKA U AJTFOMUHMUS);

c()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PpPEAKUUH C Y4ETOM UX
DHEPreTUYECKUX XapPAKTEPHUCTHK, XapaKTep M3MEHEHHUS CKOPOCTH XMMHUYECKOW PEaKUUU B 3aBUCUMOCTH OT Pa3IMYHBIX
($akTOpOB, a TaKkKe XapakTep CMEIIECHUsS XMMHUYECKOTO PAaBHOBECHS IO BIMSHUEM BHEIIHUX BO3jaeHcTBUM (mpuHImn Jle
[Iarenbe);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUUECKHE PEaKIIUH, JeKal[ie B OCHOBE MPOMBIIIEHHOTO MOJTyYeHHs
CEpHOM KHCJIOTBHI, aMMHakKa, OOIlIME Hay4Hble MPUHIMUIBI XUMUYECKHX IPOU3BOJACTB; IEIECOO0PA3HOCTh MPUMEHEHHS
HEOPTraHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUKU 3pEHUS COOTHOLIEHUSI PUCK-TI0Nb3;

c(OpPMUPOBAHHOCTH BJIAJICHUS CHCTEMOH 3HAHUNA O METOAAaX HAay4YHOTO MO3HAHUA SIBJICHUN MPUPOIBl — HAOIIOJCHHE,
U3MEPEHHE, MOJAEINPOBAHUE, IKCIIEPUMEHT (pEajbHbIi U MBICIECHHBIN), UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaxX, YMEHHS
MPUMEHATh 3TH 3HAHUS TPU SKCIEPUMEHTAIBHOM HCCIEIOBAHUM BEIIECTB M ISl OOBSICHEHUS XMMUYECKHX SIBJICHUM,
MMEIOLIUX MECTO B MPUPOJIE, MPAKTUUECKON EATEIIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;



c(OPMUPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUUN C MOHATHSAMHU U MPEACTABICHUSIMH APYTUX
€CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIsl 00JI€€ OCO3HAHHOIO MIOHUMAaHUS MaTepUaIbHOIO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHUS MMPOBOJIUTH PACUETHI: C UCIOIB30BAHUEM MOHITHI «MAcCcOBasi 10JIs BEIIECTBA B PACTBOPE»
U «MOJISIpHAsi KOHIIEHTPALMs»; Macchl BellecTBa WM 00bEMa raza 1o M3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacCe WIN 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEILECTB; TEIJIOBOTO 3 (eKTa peakuu; 3Ha4YeHHsI BOJOPOJIHOTO MOKA3aTellsl pacCTBOPOB
KHUCJIOT U ILEJI0YEH ¢ U3BECTHOM CTENEHbIO JUCCOLMAMU; Macchl (00bEMa, KOJMYECTBA BEILIECTBA) MPOAYKTA PEAKIIUU, €CIIH
OJIHO M3 UCXOJHBIX BEIIECTB JAaHO B BUJIE PACTBOPA C ONMPEAEIEHHON MACCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBA WM JAHO B
M30bITKE (MMEET IPUMECH ); JI0JIM BBIX0J1a MPOYyKTa Peakunn; 00bEMHBIX OTHOIICHHI ra3oB;

c(OPMUPOBAHHOCTh YMEHUIN: CAMOCTOSTEIBHO IUIAHUPOBATH U MPOBOJUTH XUMHUYECKHH HKCHEPUMEHT (IIPOBEICHUE
peakuuii MOHHOTO OOMEHa, MOATBEP)KICHHE KAaYeCTBEHHOI'O COCTaBa HEOPraHMYECKHX BEIIECTB, OIpPENEICHHE Cpeabl
pPacTBOPOB BEILIECTB C INOMOIIBIO HMHJMKATOPOB, M3yYEHUE BIUSHUSA PA3IUYHBIX (PAKTOPOB HAa CKOPOCTb XUMHUYECKOH
peaklMM, peuIeHUe >SKCIEePUMEHTANbHBIX 3a1ady no Ttemam «Mertamis» U «Hemertamne») ¢ coOIOIEHUEM TPaBHII
0e3omacHOro OOpalleHusi C BelIeCTBaMH U JIA0OpATOpPHBIM 00OpyJdOBaHUEM, (POPMYIHPOBATH IEJIb HCCIEI0BAHMS,
NPEJICTaBIATh B pa3IMYHON (popMe pe3yibTaThl 3KCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

cOpPMUPOBAHHOCTh YMEHHUW: COOJIOJATh MpaBWJIa I[OJIb30BAHMS XMMHMUYECKOH TMocyAod U JabopaTOpHBIM
o0opyaoBaHuEM, OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX
OMbBITOB, YKOJIOTMYECKH II€J€CO00pa3HOro MOBEAECHUS B OBITY M TPYJOBOM AESATENBHOCTA B LIEJAX COXPAHEHUS CBOETO
3J10pPOBbsI, OKPYKAIOILLEH PUPOIHOM Cpelbl U JOCTHKEHHUS €€ YCTOMYMBOTO Pa3BUTHSI, OCO3HABATh OMACHOCTh TOKCHYECKOTO
JNEUCTBHUS HA KUBBIE OPTaHU3MbI ONPEACIEHHBIX HEOPraHUUECKUX BELIECTB, TOHMMas cMbIci nokasarens [1/1K;

c(OPMUPOBAHHOCTh YMEHHM: OCYLIECTBIISATH II€JICHANIPABICHHBIH MOUCK XUMHUYECKOW HHGPOpMAluM B pPa3IMYHBIX
MCTOYHMKAX (HayyHas U yueOHO-Hay4yHas JUTEpaTypa, CpelicTBa MaccoBoil nHGopmauuu, MIHTEpHET U Apyrue), KPUTHUECKH
aHAJIM3UPOBATh XUMUYECKYIO0 HH(POPMALINIO, IepepadaThiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBUU C MOCTABIEHHON yueOHON
3a1a4en.
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IMPOBEPSIEMBIE HA EI'D 11O XUMWH TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHMUSI

Kon
NMpoBepPsieMOro
TpeOOBaHUS

1

IIpoBepsieMble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHHUS OCHOBHOI
o0pa3oBaTeyibHOI MPOrpaMMbI CpeIHEero 001ero oo0pa3oBanmsi

Brnagenue cuctemMoi XMMUYECKUX 3HAHHM, KOTOPast BKIIFOYAET:

1.1

OCHOBOITOJIATAIONINE TOHATHS (XAUMHYECKHH JJIEMEHT, aTOM, H30TOIIbI, JJICKTPOHHAs 000JI0YKa
atoma, S-, p-, d-3JIeKTpOHHBIC OPOUTAIM aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa, HOH,
MOJIEKYJIa, BAJICHTHOCTb, dJIEKTPOOTPHUIIATECIIPHOCTD, CTCTICHh OKUCIICHUS, XUMHUECKas CBS3b (O- U T-
CBsI3b, KpaTHBIC CBSI3M), THOpUIU3AIMS ATOMHBIX OpOWTANIel, KpUCTaUTMUecKas pemérka, MoJlb,
MOJISIpHAsE Macca, MOJISIPHBIA 00bEM, MOJISIpHAsT KOHIIEHTpAIlUs, paCTBOPHI (UCTUHHBIE, JUCTIEPCHBIE
CHUCTEMBI), KPUCTAJUIOTHAPATHI, YIJIEPOIHBIN CKeNeT, GyHKIIMOHANbHAS TPYIa, paaIuKall, H30MEphI,
CTpYKTypHasi ¢opmysia, uzoMepusi (CTpyKTypHas, TeoMmeTpuueckas (1Mc-, TpaHCU30MEpHUs),
TOMOJIOTUYECKUIA pAJl, TOMOJIOTH, YTJIEBOAOPOIbI, KHCIOPOA- W a30TCOAEpIKAIIUE COEIUHEHMS,
OMOJIOTUYECKU aKTHBHBIC BellecTBa (yTieBOAbBI, KUPbI, OCIKU), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIC COCAMHEHHS, KPEKWHT, PUMOPMHUHT, THUIBI XUMUYECKUX PEAKITUI
(OKHCIIMTEITbHO-BOCCTAHOBUTEIIBHBIE, IK30- U SHAOTEPMUYCCKUE, PEAKIINU HOHHOTO 0OMEHAa, TOMO- U
TeTepOTCHHBIC, OOpaTUMbIE W  HEOOpaTUMBIC), pPACTBOp, DJICKTPOJIMTHI, HEIICKTPOJIHUTHI,
AIEKTPOJIUTHYCCKAS  JIUCCOIMAIUS, CTEMeHb JIUCCOIMAIlMU, OKHUCIUTENb, BOCCTAHOBHTEIIb,

AIEKTPOJIN3, CKOPOCTh XMMUUYECKON pEeaKIMU, XUMUYECKOE PABHOBECHE)




TEOPUH U 3aKOHBI (TEOPHUSI XUMUYECKOTO CTpOeHHUs oprannueckux Bemects A.M. bytieposa, Teopus

AJIEKTPOJUTHYECKON auccorumanuu, [lepuoanuecknuin 3akon .M. MeHneneeBa, 3aKOH COXpaHEHHUS

1.2 Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIINE B
OCHOBE TIOHMMAaHUS TMPUYUHHOCTH W CHCTEMHOCTH XHMHYECKUX SIBIICHUW, COBPEMCHHBIC
IPEICTABIICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HAJMOJIEKYJISIPHOM YPOBHSIX

13 NPEACTABICHUS] O MEXaHHW3MaX XWMUYECKHX pPEaKlHid, TEPMOJMHAMHYECKUX M KHUHETUYECKUX

' 3aKOHOMEPHOCTSIX UX MPOTEKAHMS, O XUMUYECKOM PaBHOBECHH, TUCIIEPCHBIX CUCTEMAX
(aKkTOJIOTUYECKUE CBEJIEHUS O CBOWCTBAX, COCTaBE, MOJIYYEHHMM U O€30IaCHOM HCIIOJIb30BaHUU

1.4 BOKHEUITUX HEOPTraHWYECKUX M OPTraHWYECKUX BEIHIECTB B OBITY M MPAKTUYECKOU JESITEIbHOCTU
YeJloBeKa

15 oOlue Hay4Hble TMPUHIUIBI XUMHYECKOTO MPOU3BOJACTBA (Ha NpPUMEpPE MPOU3BOJCTBA CEPHOU

' KHCJIOThI, aMMHaKa, METaHOJIa, IepepadOTKN HEPTH)

2 CdopMUpOBaHHOCTH YMEHUN BBISIBIISTD:

XapaKkTEepHbIC TPU3HAKA U B3aMMOCBSI3b H3YUYEHHBIX TOHATUMA, MPUMEHATh COOTBETCTBYIOIINE

2.1 MOHSATUSI TPU ONHUCAHUU CTPOCHHUS W CBOWCTB HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB M HX
MpeBpaIICHUN

29 B3aMMOCBSI3h XUMUYECKUX 3HAHUHN C TIOHATUSIMU M TIPEACTABICHUSAMU JIPYTUX MPEAMETOB ISl OoJiee

' OCO3HAHHOTO MOHUMAaHUS U OOBSICHEHUS CYIIITHOCTH MaTepUabHOTO €AMHCTBA MUPa
3 CdopMupoBaHHOCTh YMEHUS UCIIOIH30BATH:
31 HAaMMEHOBAaHUS XUMHUYECKUX COCIUHEHUN MEXIYHApOJIHOIO COH3a TEOPETUYECKOW U MPUKIATHON

XUMHUHN U TPUBHUAJIBHLIC Ha3BaHHA BCIICCTB, OTHOCAIIMUXCA K M3YUCHHBIM KJIaCCaM OPraHMYCCKHX U




HCOPTaHUYCCKHUX CO@I[I/IHCHI/Iﬁ

XUMHUYECKYI0O CUMBOJIUKY JUIS COCTaBJICHUS (POPMYJI HEOPTaHMUECKHUX BEIIECTB, MOJICKYJISIPHBIX U

32 CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIECTHBIX ) (POPMYJI OPTaHUIECKHUX BEIIECTB
4 CdopmupoBaHHOCTh YMEHUS KJIACCU(PDHUITIPOBATH:
41 HEOPTaHUYECKHUE BEIECTBA, CAMOCTOSTEILHO BBIOMPATh OCHOBAHUS W KPUTEPUHU IS KiaccHpuKammu
' U3y4aeMbIX XUMHUUECKUX OOBEKTOB
49 OpPraHUYECKHUE BEIIECTBA, CAMOCTOSITCIIPHO BBIOMPATh OCHOBAHWS M KPUTEPUU IS KJIACCUPUKAITUN
' N3y9aeMbIX XUMHYECKUX OOBEKTOB
43 M0 pa3IMYHbIM NpPU3HAKAM (YHCITYy U COCTaBY PEardpyroIIUX BEIIECTB, TEIUIOBOMY 3(PDEKTY peakiluu,
' MU3MEHEHUIO CTETIEHEH OKUCIICHHUS DJIEMEHTOB, 00PaTUMOCTH PEaKIIUH, YIaCTHIO KaTaln3aTopa)
ChopMupoBaHHOCTh yMEHHUSI XapaKTEpU30BaTh DJIECKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM U
5 BO30YX/IEHHOM COCTOSIHUM) M MOHOB XMMHUYECKUX demMeHToB 1 — 4 mepuopos [lepmoanueckoi
cucrembl JI.JI. MennaeneeBa W WX BaJCHTHBIC BO3MOXKHOCTH, HWCIOJB3Ys MOHATUSA S-, p-, -
AJIEKTPOHHBIE OPOUTAIIN, YHEPTETUIECKUE YPOBHH
6 CdopmupoBaHHOCTh yMEHUSI OOBACHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XUMHUYECKUX
AJIIEMEHTOB M 00pa3yeMbIX HMH COCTUHEHUH TI0 TIEpHUOaaM U TPYIIIaM
5 ChopMupoBaHHOCTh yYMEHHSI COCTaBIISATH YPABHCHUS XHUMHUYECKUX PEAKIUA M PACKPBIBaTh HX
CYIITHOCTB:
71 OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN MOCPEJACTBOM COCTABIEHUSI JJIEKTPOHHOTO OanaHca

ATHUX pEaKIUAN




YPaBHCHUA peaKuHﬁ Pa3JINYHbIX THUIIOB; IIOJHBIC H COKpaHléHHI)IG YPaBHCHUA pCaKHI/Iﬁ HOHHOTI'O

12 oOMeHa, YUUTHIBAs YCIOBHS, IPU KOTOPBIX 3TH PEAKIIUUA UIYT A0 KOHIIA
73 peakiuii THAPOJIN3a, PEaKInid KOMIIEKCOOOpa3oBaHus (Ha MpUMeEpe TUAPOKCOKOMITJIEKCOB ITUHKA U
' ATTFOMHUHUS )
8 CdopMupOBaHHOCTH YMEHHUS ITOITBEPK/IATh:
Ha KOHKPETHBIX IIpUMEpax XapaKTep 3aBHCHUMOCTH PEaKIMOHHON CIOCOOHOCTH OpraHWYeCKHUX
8.1 COCIMHEHUN OT KPaTHOCTU U THIA KOBAJICHTHOM CBS3H (G- U TT-CBSA3H ), B3AUMHOI'O BJIIMSHUS aTOMOB H
' IPYIIII aTOMOB B MOJIEKyJaX, a TakKe OT OCOOCHHOCTEH pealM3allud Pa3IMYHbIX MEXaHH3MOB
IIPOTEKAHUS PEAKLINI
8.9 XapaKTEepHbIE XMMHUYECKUE CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMH SKCIEPUMEHTAMHU M 3alUCSIMU
' YPABHEHUM XUMUYECKUX PEAKLINN
ChopMUpOBaHHOCT, yMEHHS XapaKTEpPH30BaTh COCTaB MW BaXKHEHIIME CBOWCTBA BEIIECTB,
9 MIPUHAJJISKAIMX K OMPEACIEHHBIM KJlaccaM M TpymiaM COSAWHEHHUH (IIPOCThIE BEIIECTBA, OKCH/IBI,
TUAPOKCHUIBI, COJIM;, YIJICBOJOPOJBI, TPOCTHIC 3(MHUPHI, CIUPTHI, (PEHONBI, aNbJACTHUJIBI, KETOHBI,
KapOOHOBBIE KUCJIOTHI, CJIOKHBIE A(DUPHI, )KUPBI, YTIEBOIbI, aMUHBI, aMUHOKHUCIJIOTHI, OCJIKN)
10 ChopMHPOBAaHHOCT, YMEHHS IPOBOJIUTH PACUETHl MO XHUMHUYSCKHUM (GopMmyllaM U YpaBHEHUSIM
XUMHYCCKUX PEAKIUHA ¢ UCTI0JIb30BaHHEM (DU3UUCCKUX BEITMYHH:
Macchl (00BbEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITU OHO U3 UCXOJAHBIX BEIIECTB JTaHO
10.1 B BUJIC PACcTBOpa C OMpPEACIIEHHON MacCOBOM JI0Jiel pacCTBOPEHHOTO BEIECTBA MJIM JIAHO B M30BITKE
(MMeeT mpuMecH)
10.2 MacCoBOM WM 00bEMHOM JI0JTH, BBIXO/A MPOAYKTA PEAKITHH




10.3
10.4

Ter10Boro 3 dexra peakiuii

00BEMHBIX OTHOIIIEHUH Ta30B

10.5

11

12

I10 HAaXOXIACHHIO XUMHYECKOMN (bOpMYJII)I BCHICCTBA

BJ'IaI[CHHe CUCTEMOM 3HAHUU O MCTOAAX HAYYHOI'O ITO3HAHHA SIBJICHUM Ipupoabl, UCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HAYKaX WM YMCHHUC IIPUMCHATH O3TH 3HAHUA IIPpU SKCIICPHUMCHTAJIIbBHOM HCCIICAOBAHUU
BCIICCTB M JIA O00BSACHEHUS XUMHYCCKHX HBHGHHﬁ, HMCIOIMUX MCCTO B IIPHUPOIC, HpaKTquCKOﬁ

JACATCIBHOCTH YCJIIOBEKA U B HOBC@HHCBHOﬁ ZKHN3HHU

C(l)OpMHpOBaHHOCTB YMCHUA IIPUMCHATD (HCHOJ’IB?»OB&TB) 3HAHMS O COCTAaBE U CBOMCTBAX BCIHICCTB IJIA
BKCHepHMeHTaJIBHOﬁ IIPOBCPKU T'HIIOTC3 OTHOCHUTCIIBHO 3aKOHOMepHOCTeﬁ IMPOTCKAHNA XHUMHUUYCCKHUX
pCaKI_[I/Iﬁ N IIPOrHO3UPOBAHUA BO3MOKHOCTEH HX OCYHICCTBJICHUA, CUCTCMHBIC XMMHUUYCCKHUC 3HAHHA
JIIA OOBSCHECHUS U IMPOTHO3UPOBAHUSA HBHCHHﬁ, HMCIOININX CCTCCTBCHHOHAYYHYIO IIPpHUPOAY, A

MPUHSITHSI TPAMOTHBIX PEIICHHM MPOOJIEM B CUTYaIIUsIX, CBI3aHHBIX C XUMHUEH

13

CdopMupoBaHHOCTh YMEHHS TIJIAHUPOBATh M MPOBOJIUTH XUMHUYECKHHN DKCIIEPUMEHT (TTOJTyICHUE U
W3YYCHUE CBOWCTB HEOPTAHMYCCKMX W OPraHMYECKUX BEIIECTB, KAYCCTBCHHBIC PEAKIIUU
YTJIEBOJIOPOIOB PA3JIMYHBIX KJIACCOB M KHUCJIOPOJICOAEPIKAIIMX OPraHUYECKUX BEIEeCTB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3aJlad 10 PACMO3HABAHUIO HEOPTaHWYECKUX M OPTaHMYECKHX BEIIEeCTB) C
COOJTI0/IEHNEM TMpaBUJl OE30MaCHOTO OOpaIeHHUs C BEIIECTBAMH M JIA0OPATOPHBIM 00OPYI0BAHHEM;
dbopMyIUpOBaTh IETW  HMCCICIOBAHUS, TMPEACTaBIAT, B Pa3IMYHON (GopMe pe3ynbTaThl

9KCIICPUMCHTA, aHAJIM3UPOBATb U OLICHUBATL UX JOCTOBCPHOCTD

14

ChopmupoBaHHOCTD YMEHUS OCYIIECTBIIATh IEICHANIPABICHHBIN MOMCK XUMHUYECKONW WH(GOpMaIuy B

Pa3IMYHBIX UCTOYHUKAX (HayyHas U ydyeOHO-Hay4Has JUTepaTypa, CpelCcTBA MacCOBOM MH(popMaluy,




ceTb IHTEpHET U Apyrue), KpUTHUECKU aHAIIM3UPOBATh XUMHUUECKYI0 HH(POpMalIKIo, epepadaThiBaTh

e€ M MCTOJIb30BaTh B COOTBETCTBUHM C TTOCTaBJICHHOM yUeOHOM 3a1aueit

15

ChopmupoBaHHOCTD YMEHUS TPOTHO3UPOBATH, AHATTM3UPOBATh U OIEHUBATH WH(HOPMAITHIO C TTO3UIIAN
HKOJIOTMYECKON 0€30MacHOCTH MOCIECTBUN ObITOBOM U MPOU3BOJCTBEHHON JEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C TMepepabOTKON BemiecTB; C(POPMUPOBAHHOCTh YMEHHM OCO3HaBaTh OMACHOCTb
BO3JICCTBHSI HA JKUBBIC OpPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAsl CMBICH I1OKA3aTelsd
MpeACIbHON JIOMyCTUMOM KOHIIGHTPAllUM, W TMOSCHATh HA NpPUMEpPAX CHOCOObI yYMEHBIIEHUS U

NPEIOTBPALLEHUS UX BPEAHOIO BO3JEHCTBHS HA OpraHU3M YeJIOBEKa




HEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D 10 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUSA
1 TeopeTnueckre OCHOBBI XUMUU
Crtpoenue BemiectBa. CoBpeMEHHass MOJENIb CTPOCHUSA aroma. PacmpeneneHwe 3JIEKTPOHOB MO
11 SHEpPreTuYeckuM  ypoBHsAM. Krnaccuukamuss  XUMHUYECKUX  3J€MEHTOB. (OCOOEHHOCTHM  CTpOEHUs
' DHEPreTHYECKUX YPOBHEH aTtoMoB (S-, pP-, d-amementoB). OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aTOMOB.
DneKTpoHHas KOHPUrypalus aToMa. BaneHTHbIE 371€KTPOHBI
Ilepnomnueckas cucrema xumudeckux dneMeHToB .M. MenneneeBa. ®dusnueckuit cmoica llepuoanueckoro
12 3akoHa JI.1. Menzaeneesa. [ IpyurHbI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COCAUHEHUH T10
' IEpUoJIaM M Tpynnam. 3aKOHOMEPHOCTH B M3MEHEHNUH CBOMCTB IIPOCTBHIX BEILECTB, BOJOPOAHBIX COCAMHEHU,
BBICIIMX OKCUJIOB U THAPOKCUIOB
1.3 BaneHTHOCTB. DneKTpoOTpUIIATENbHOCTh. CTENEHb OKUCICHUS
Bunel xumuyeckoil cBs3M (KOBaJIGHTHasl, HWOHHAs, MeETaJUIM4yecKas, BOJAOPOJHas) M MEXaHU3Mbl €€
14 oOpa3zoBaHus. MexXMOJIEKyJIsIpHbIE B3auUMOJEWUCTBUS. BemiecTBa MOJEKYISIPHOTO U HEMOJEKYJISPHOIrO
' CTpOEeHUSA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT TUNA KPHUCTAJUINYECKON
pEETKU
15 Xumnueckas peakuus. Kiaccugukanys XMMUYECKUX peakiii B HEOPraHWYECKOM M OPraHUYeCKOW XUMMH.
' 3aKOH COXpAaHEHHUS MaCChl BELIECTB
1.6 CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3JInYHbIX (DaKTOPOB




1.7

TerunoBblie 3¢ (eKThl XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEHUS

O6paTHMI>I€ PCaKIUU. XHUMHYECKOE PaBHOBCCHC. (DaKTOpBI, BIIMAIOIIUC Ha COCTOAHHC XHMHYCCKOI'O

L8 paBHoBecus. [Ipuanun Jle [arense

19 OnekTponutTuyeckas aucconuanus. CuibHble U ciadbie 3JeKTponnuThl. Cpesla BOJIHBIX PAaCTBOPOB BEIIECTB:
' KHcCIas, HeUTpasibHasl, menoyHas. CTenens nucconuanuu. Peakiium noHHOro ooOMeHa

1.10 IM'unponus coneit. Monnoe npousBenenue Boabl. Bogopoansiii mokaszarens (pH) pactBopa

111 CriocoObl BbIpaXEHHSI KOHIIEHTpAIlMUd PacTBOPOB: MaccoBas JOJsi PAacCTBOPEHHOrO BEIIECTBA, MOJISIpHAs
' KOHIIeHTpaIusi. HachlllieHHbIe ¥ HEHACHIILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamioruaparsl

112 OKHCIUTETFHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeneHne BEHIeCTB B Cpelax ¢ pa3HbIM 3HadyeHuem PH.
' MeTobl 2JIEKTPOHHOTO OajlaHca

1.13 DJIEKTPOJIN3 pACTBOPOB U PACILIABOB COJIEH
2 OCHOBBI HEOPTaHMYECKOM XUMHHU

2.1 Knaccudukanus Heopranuueckux coeuHeHuid. HoMeHknaTypa HeopraHu4ecKux BEIIECTB

59 XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAUIOB (HATpUM, Kaldui, KaJbI[Ui, MarHUi, aTllOMUHUHN, IUHK, XPOM,
' KeJe30, MeJlb) U uX coeauHeHuil. O01Ire crocoObl MOTyYeHUs METaIOB

23 XUMHUYECKHE CBOMCTBA BaXKHEHIITUX HEMETAJIOB (TaJIOTE€HOB, CEephl, a30Ta, hocdopa, yrieposa u KpeMHUs ) U
' WX COCIMHEHUHN (OKCHJIOB, KUCIOPOACOICPKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHUM )

2.4 ['eneTnueckas CBsi3b HEOPTraHUYECKUX BEIIECTB, MPUHAJICKAIUX K Pa3IMYHbIM KJlaccam

25 Nnentudukaius HeopraHudeckux coequHennii. KauecTBeHHbIE peakiiui Ha HEOPraHUYECKHE BEIIeCTBa U

HOHBI




OcCHOBBI OpFaHquCKOﬁ XUMHUHU

OCHOBHBIC MOJOXKECHUS TCOPUN XHMHUUYCCKOI'O CTPOCHHA OPraHUYCCKUX COCI[HHCHI/Iﬁ AM. BYTJ'IGPOBa.

VYrnepoaHslii CKeJIeT OpraHu4eckor MoJieKysbl. KpaTHOCTh XUMUYECKOW CBA3H. S- M P-CBs3U. SP3-, SP2-, Sp-

3 rudpuau3anuu opOUTanIeil aToOMOB Yriepoja. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO CTPOEHUS
MosekyJa. I'omonoru. ['omonmornaecknii paa. Mzomepus u nsomepsl
3.2 [TonsiTe o pyHKMOHANIBHOU rpynne. OpueHTalMOHHbIE 3PPEKTH 3aMECTUTEIIEN
33 [IpeacraBnenre o KilacCU(pUKALMK OpPraHUYECKUX BemiecTB. HoMmeHkIaTypa OpraHM4YecKUX COEIMHEHHM
' (cuctemaTtuyeckas) U TPUBHAJIbHBIE Ha3BaHUs BaXKHEUIINX NPEICTaBUTENIEH KJIACCOB OPraHMYECKHUX BEIIECTB
3.4 CBoOOAHOpaANKAIBHBIM U MOHHBIA MeXaHu3Mbl peakuud. [lonstue o Hykieodune u snexkrpoduie. [IpaBuino
' MapxoBaukoBa. [IpaBumno 3aiteBa
AJkaHbl. XMMHUYECKHAE CBOMCTBA AJIKAHOB: TAJIOTCHUPOBAHUE, NETHAPUPOBAHUE, TEPMUUYECKOE PA3JIOKECHUE,
3.5 KpEKHUHT, n3oMepu3zauus, ropenue. [lonyuenue ankanon. [{uknoankansl. Cnenudurka cBOMCTB LUKIOAIKaHOB
C MaJIbIM pa3MepoM LHKiIa. Peakuny npucoeIMHeHNs U paAuKaIbHOTO 3aMeIEHUs
AnkeHbl. XHMHUYECKHE CBOICTBA: pEaKUMH NPHUCOCAUWHEHUs (TaJOreHUpOBaHHWE, TUIPUPOBAHUE,
3.6 TUAPOTAIOTEHUPOBAHUE, THUApaTalus), TOPEHHUs, OKHUCJIEHUS U nojJuMepusauuu. IIpoMelnuieHHbIE U
J1a00paTOpPHBIE CIIOCOOBI OTYyYEHHUS AJIKEHOB
37 Ankanuenbl. XMMHUYECKME  CBOMCTBAa  ajKaJMEHOB: pPEAKUUU  TPUCOCAMHEHHS  (THIpPUPOBAHHUE,
' raJIOreHUPOBAHKE), TOPEHUS U NoJuMepu3anuu. [lonydenre aakaaueHoB
Anxusbpl. XMMHUYECKHE CBOWMCTBA: PEAKLUU MPHUCOECAUHEHUS (TaIOT€HUPOBAaHUE, THIPUPOBAHUE, TUAPATALIMS,
3.8 TUAPOTAIOTEHUPOBAHUE) KaK CHOCO0 TMOMy4YeHUs MOJMMEPOB U JAPYTMX TMOJE3HBIX MPOIYyKTOB. Peakuun

3aMCIICHUA. rOpCHI/IC AllCTHJICHA KaK HMCTOYHHUK BBICOKOTCMIICPATYPHOIO IINIAMCHHU JIA CBAPKU KU PE3KU




MCTAJIJIIOB. HpI/IMCHCHI/Ie aliICTHUJICHA

3.9

ApeHbl. XUMHUYECKHE CBOMCTBa O€H30J7a: pEaKIHH dSICKTPOYUILHOTO 3aMEIICHUS, MPUCOCTUHEHHUS
(rugpupoBanue, rajoreHupoBaHue). Peakimusi ropenus. OCOOCHHOCTH XHUMHYECKHX CBOWCTB TOJIyOJIa.
[Tosyuenne Oenzona. OCOOEHHOCTH XUMHYECKMX CBOMCTB cTHposa. [lomumepuzanus ctupona. CrocoOsl

IMOJYUYCHUA U IIPUMCHCHHUC apOMATHYCCKUX YITICBOAOPOI0B

3.10

3.11

3.12

3.13

Couprsl. [IpenenbHble OTHOATOMHBIE CHOUPTHL. XMMHYECKHME CBOMCTBA: B3aMMOJECHCTBHE C HATPUEM KaK
CHOCO0 YCTAHOBJIEHHS HaJW4Msl THJPOKCOIPYNMbl, C TrajloreHOBOJAOPOJAMHU KaK CIOCO0 MOJIy4eHHUs
pacTBOpUTENICH, BHYTPU- U MEXKMOJIEKYJsIpHas aeruaparanusa. Peakuus ropenus. Ilomydenue sraHouna:
peakuusi OpOXKEHMsI TJIOKO3bl, THIpaTalys S3TUJICHA. OTHIEHIVIMKOJAb U TJIMUEPUH Kak IpeACTaBUTEIH

MpCACIbHBIX MHOTOATOMHBIX CITMPTOB

®enon. XuMUYECKHE CBOMCTBA (peHOJNA (peakinu ¢ HaTpueM, TUIPOKCUAOM HaTpus, 6pomom). [lomydenue

dbeHona

Anpaerunipl. XuMUYECKUE CBOMCTBA MPEACIBbHBIX albJACTUIOB: THAPUPOBAHUE; KAUECTBEHHBIC PEAKIIMU HA
KapOOHMWJIbHYIO TPyIIy (peakius «CepeOpsHOro 3epkayiay, B3aumozeicTBue ¢ ruapokcumom wmenu (I1).
[Tonyuenue mnpenenpbHBIX AaBICTHAOB: OKHUCICHHWE CHUPTOB, THIpaTalus areTWwieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTH PCaKI OKHUCIICHHA allCTOHA

KapOGoHoBble KHCIOTBI. XHWMHYECKHE CBOMCTBA MPEACITBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
OcCoOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbMHOW KHUCIOTHL. [lomydeHue mpeaenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIJIOT: OKUCJICHUE aJIKaHOB, aJIKCHOB, IEPBUYHBIX CIIUPTOB, alibJIETU0B. BrIciue npeaeapHbie

1 HCIIPCACIbHBIC Kap6OHOBBI€ KHCJIOTHBI

3.14

Crnoxuble 3¢upsl 1 kupbl. COCOOBI MOTYUYEHHUS CIOXKHBIX 3PUpoB. OOPaTUMOCTh PEaAKIUU ITepUPUKALIUN.




3.15

3.16

3.17

3.18

[IpumMeHeHure CIoXKHBIX 2PUPOB B MUIICBON U apPIOMEPHOIN MTPOMBIIIEHHOCTH. JKUPBbI KaK CI0KHbIE 3UPBI
[VIMIEPUHA U BBICIIMX KApOOHOBBIX KHUCIOT. XMMHUYECKHE CBOICTBA XHUPOB: THAPUPOBAHHUE, OKHUCIICHHE.
['unponus, WM OMBUICHHE, KUPOB KAaK CIOCOO MPOMBIIUICHHOTO TMOJYyYEHHUsI COJIeH BBICHIMX KapOOHOBBIX

KHUCIOT. MBIJI4 KaK COIM BBICIINX Kap6OHOBBIX KHCJIOT

XHUMHMYECKHE CBOMCTBA TIFOKO3HI: pPCakin C y4aCTUCM CIIMPTOBBIX U aHbHeFHHHOﬁ I'pylir 1 MOJIOYHOKHCIIOC
6pO}KeHI/Ie. HpI/IMeHeHI/Ie TJIFOKO3HI, €€ 3HAYCHUE B KU3HEACATCIbHOCTU opraHusma. ﬂHC&X&pHI[BII caxapo3ia,
MaJIbTO3a. BOCCTaHaBJ'II/IBaIOH_II/Ie N HCBOCCTAHABJIMBAIOIOHWC  AWCAXAPHUABI. FI/II[pOJ'H/IS Aucaxapuaios.
HOJ’II/IC&XapI/II[BIZ Kpaxmall, TJIHMKOI'CH. CTpOGHI/Ie MaKpOMOJICKYJI Kpaxmalla, TI'JIMKOIrcHa ¢H ICJITOJIO3BbI.
duszndeckue CBOMCTBA KpaxMalia 1 LOCJJII0JI03bI. XHUMHMYECKHE CBOMCTBA Kpaxmajia: THAPOJIN3, KAUCCTBCHHAA
peakuus ¢ HOJO0M. XHUMHMYECKHUE CBOMCTBA OCJUIXOJIO3BI: THAPOIIN3, IOJYUCHHC B(prOB OCIIIIOJIO3BI. [TonsiTue

00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIETK)

AMUHBI. AMHHBI KaK OPraHUYECKHE OCHOBAHMS: PEAKIMU C BOJIOM, KUCIOTaMU, pPEaKIUs TOpeHUs. AHUIUH
KaK MPEACTaBUTENIb apOMAaTHUYECKUX AaMHUHOB. XUMHUYECKHE CBOMCTBA aAHWIIMHA: B3aWUMOJCHCTBUE C
KUCIIOTaMHu, OpOMHOW BOMOHM, oOkucieHue. [lodyueHue aMHHOB aAJIKWJIUPOBAHMEM aMMHaKa U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOJOPOI0B

AMUHOKHUCIOTBl M OelKUu. AMHHOKHUCIOTHI Kak aM(@oTepHble opraHudeckue coenuHeHus. OCHOBHBIE
aAMUHOKHUCIIOTHI, 0Opa3yrolye 0enku. XuMUYecKre CBOMCTBa OEITKOB: THAPOIIN3, JeHATYpalrs, KaueCTBEHHbIE

(LBETHBIE) peaklUu Ha OEJIKU

CrpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBONCTB MOJUMEPOB OT CTPOEHUS] MoOsieKyd. OCHOBHbIE
CIOCOOBI MOJyYEHHUSI BBHICOKOMOJICKYJISIPHBIX COCAMHEHUN: PEaKIMH TMOJIUMEpPU3aIlii U TOJMKOHCHCAIIUH.

Kinaccuduxarnus BoJIOKOH




HI[CHTH(i)HKaHI/ISI OpPraHUYCCKHUX COC,Z[PIHCHHﬁ. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1d9 Ha PACIIO3HABAHNC

3.19
OpraHUYECKUX BEILIECTB
3.20 ['eHeTnueckas CBSI3b MEXKY KJIACCAMU OPTaHUYECKUX COCIMHEHUN
4 XuMus U KU3Hb
41 XumHsi B TOBCeNHEBHOW »ku3HM. [IpaBuia Oe3omacHOil pabOThl C €IKUMH, TOPIOYMMHU M TOKCHUYHBIMU
' BEILIECTBAMM, CPEACTBAMU OBITOBON XUMHH
XHUMHUA U 300pOBbe. XUMUS B MEIULIMHE. XUMHUSL U CEIIBCKOE XO03MCTBO. XUMHUSA B IIPOMBILIIIEHHOCTH. XUMUSA U
4.2 SHEPreTHKa: MPUPOJHBIA M MOMYTHBIM HE(QTAHON ra3bl, UX COCTaB M ucnoyib3oBaHue. CocraB HepTH U €€
nepepaboTka (MpUpPOIHBIE UCTOYHUKU YTIIEBOOPOIOB)
XAMHSIT M 3KOJOrusA. XHMHUYECKOE 3arpsA3HEHHE OKpyXaroled cpeapl M ero mnocienctsus. OxpaHa
4.3 ruapocdepsl, MoYBbl, aTMochepbl, Giaopsl U (GayHbl OT XUMUYECKOTO 3arpsisHeHus. [IpoOirema oTXOH0B U
MOOOYHBIX POIYKTOB. AJIbTEpHATUBHBIE UCTOYHUKHU SHEPTUU
OOmue mnpeacTaBieHUS O MPOMBIIUIEHHBIX CIOCO0aX MOJIYYEHUs XMMHUYECKHX BEIIECTB (Ha IMpuMeEpe
4.4 MPOMU3BOJACTBA aMMHaKa, CEpHOM KHUCHIOThl). U€pHas u uBeTHass Metauryprus. CTEKIO U CHIMKATHas
MTPOMBINUICHHOCTb. [IpoMbInieHHas opraundeckas XuMmusi. CoIpb€ 11 OpPraHMYE€CKON TPOMBIIIIIEHHOCTH
5 Tunel pacu€THBIX 33724
51 Pacuérsl Macchl BellecTBa Ui 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaCCE WM 00bEMY
" OJHOTO W3 YYaCTBYIOIINX B PEAKIIHH BEIICCTB
5.2 Pacuétsl TemnoBoro 3¢ dexra peakimu
5.3 Pacuérel 00BEMHBIX OTHOIIIEHUH Ta30B MPU XUMUYECKUX PEAKITUIX




Pacuétel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) IMIPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB JaHO B

>4 U30BITKE (MMEET IPUMECH )

5.5 Pacuétel MmaccoBoit miu 00BEMHOMN JT0JIH BBIXOA MPOIYKTa PEAKIIMUA OT TEOPETUIECCKH BO3MOXKHOTO

56 Pacuétel maccel (00bEMa, KOTMUYECTBA BEIIECTBA) MPOAYKTA PEAKITHH, €CITH OJHO U3 BEIIECTB JAHO B BHUJIE
" pacTBOpa C OIpENeNEHHON MAaCCOBOM H0JIeil paCTBOPEHHOTO BELIECTBA

5.7 Pacuétsl ¢ ucnonb30BaHUEM MOHSATUN «MaccoBasi 105, «MOJIIpHAsE KOHLIEHTPAIUI», «PACTBOPUMOCTH

53 Haxoxnenue MosiekyisspHOil (OpMyIIbl OpraHUYECKOTO BEIECTBA MO €0 TNIOTHOCTH U MaCCOBBIM J0JISIM

QJIEMCHTOB, BXOOAIINX B €ro COCTAaB, WJIM I10 IIPOAYKTAM CropaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumusa, 11 xmace/ Tabpuensa O.C., OctpoymoB W.I'., CnankoB C.A. AxumonepHoe ob6OmectBo «W3narenbcTBo
«IIpocBenienuer.

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA
Mertoanueckoe nocobue mo xumu, 11 kimacc/I'abpuensa O.C., OcrpoymoB WN.I'., Cnagko C.A., AKIHMOHEpHOE OOIIECTBO
"UznarennscTBo "[IpocBenienue".
Metoanueckue mocodus u pexkomenaaruu (https://edsoo.ru/mr-himiya/) mo ydeOHOMY mnpeaMery «XUMHsD»

— OKHCIUTENHHO-BOCCTAHOBUTEIIHHBIC peaKnouu . METOANYCCKHUE PEKOMCHIAITNH

/ JLU. AcanoBa. — MockBa : ®I'BHY «MHCTUTYT coiepkaHus 1 METOA0B 00yueHus», 2024. — 27 c.

— Metonuueckuii keiic «Xumuyeckas cBsi3b. Kpuctammudeckue pemetkn». 9 xnacc / JLU. AcanoBa. — Mockga :
OI'BHY «MHCcTUTYT conepkaHusi 1 METOJIOB oOydeHus», 2024. — 22 c.

— Meroauueckuit keiic «Xumusi U xku3Hby. 10-11 kmaccet / JLU. AcanoBa. — MockBa | ®I'BHY «HHcTUTyT
coJiep KaHus K METOIOB 00yueHus», 2024. — 40 c.

— Metonnueckuii keiic «Ckopoctb xumudeckoil peakium». 10-11 kmacest / JL.LU. AcanoBa. — MockBa : ®I'bHY
«MHCTUTYT comepx’aHus U METOJI0B 00yueHus», 2024. — 16 c.

— Metonuueckuii keic «Knaccupukaumss xumuueckux peakuuin». 10—11 xmaccer / JLW. AcanoBa. — Mocksa :

OI'BHY «MHCTUTYT conepkaHusl U1 METOI0B o0ydeHus», 2024. — 20 c.

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bubmunoreka IIOK https://m.edsoo.ru/

YyebHo-MeToaMuecKnil KOHCYNIbTannOHHBIN accucTeHT (YMKA) (odunmanbueiii yat-60t ropstueit muauu EJ[CO:
https://web.max.ru/208467213

HHTepakTUBHBIE BHUPTyalbHBIC JTA0OpPATOPHBIE M TPAKTUYECKHE padOTHl Ha YIrIIyOJIEHHOM YPOBHE MO y4eOHOMY



https://edsoo.ru/mr-himiya/
https://edsoo.ru/mr-himiya/
https://m.edsoo.ru/
https://web.max.ru/208467213

npenmery «Xumms»y. — URL: https://content.edsoo.ru/lab/

Metoandeckue mocodus o yueoHomy npeamery «Xumms». — URL: https://edsoo.ru/mr-himiya/
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