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HNOACHUTEJIBHASA 3AIIMCKA

VYHHUBepCaTbHBIMU KOJU(PUKATOPaMHU paclpeelEHHbIX M0 KJlaccaM IPOBEPSEMBIX Tpe-
OOBaHMUIi K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00Pa30BaTEIbHOM MPOTPaAMMBI 10 YPOBHSM 00IIIe-
ro o0pa3oBaHMs U 3JIEMEHTOB COJAEpKaHMs [0 y4eOHBIM IIpeaMeTaM JUlsl UCIOIb30BaHUs B (e-
JIepAbHBIX M PETHOHAIBHBIX TMPOLEAYpax OIEHKH KayecTBa OOpa3OBaHMs, MOJATOTOBJICHHBIC
®denepanbHbIM rOCY1apCTBEHHBIM OHOPKETHBIM HayUHBIM yupekaeHueM «dDenepanbHblii HHCTH-
TYT TEJarorHyeckux H3MEpeHui» u pasmeniéHHble Ha caiite https://fipi.ru/metodicheskaya-
kopilka/univers-kodifikatory-oko. IIporpamma 1mo XuMuH Ha ypOBHE CpeaHEro obIiero oopaso-
BaHUs pa3paboTana Ha ocHoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBa-
Huu B Poccuiickoit @enepanumny, TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUs (eepalibHOl 00pa3o-
BaTEJIbHON MporpaMMel cpeaHero obmero oopazosanus (POIT COO), npeacraBneHHbIXx B De-
JIepaJIbHOM rocyiapcTBeHHOM obOpa3zoBarenbHoM cranaapre COO, ¢ yuérom KoHuenuu npemno-
JaBaHus ydyeOHOTro mpenmera «XuMus» B 00pa30BaTeNbHBIX opraHu3anusx Poccuiickoit dene-
pauuy, peayin3yroIlUX OCHOBHbIE 0Opa30BaTelIbHbIE MPOrPaMMbl, U OCHOBHBIX IOJIOKEHHUH
«Ctpareruu pa3zputus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pac-
nopspkerue [IpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0O/I0B K pa3pa0OTKe MPOTpaMMBbI 10 XUMHUH, K ONPECICHUIO 00IIeH cTparte-
MM 00y4eHUs, BOCHUTAHUS U PAa3BUTUS OOy4arOIIMXCs CPeiCTBaMM y4eOHOro mpeamera «Xu-
musi» s 10—11 ximaccoB Ha 6a30BOM ypOBHE COCTaBHIIM KOHIIENTYallbHbIe TIod0xkeHuss OI'OC
COO o0 B3auM000OYCIOBIEHHOCTH LIeJIeH, COJlepKaHUsl, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUN K
YPOBHIO [TOAITOTOBKH BBIITYCKHUKOB.

Xummuueckoe oOpa3zoBaHME, NOJIY4aeMO€ BBIIYCKHHKaMHU 00I1eo0pa3oBaTenbHOM opra-
HU3ALMH, SIBISIETCA HEOTHEMIJIEMOM 4acThl0 MX 00pa3oBaHHOCTU. OHO CIYXUT 3aBEPILIAIOLIUM
3TaloM peajMu3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MpH-
CYILIUX LEIOCTHOW CHCTEME XMMUYECKOro 00pa3oBaHMsl. DTU LIEHHOCTH KacaloTCs MO3HAHUA 3a-
KOHOB ITPUPO/Ibl, POPMHUPOBAHUS MUPOBO33PEHUS U O0ILEH KyJIbTYphl UEIOBEKA, a TAKIKE IKOJIO-
TUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO M TPHUPOAHON cpene. Peanmmzyercs
XMMHUYECKoe 00pa3oBaHHE 00YYaIOLINXCS Ha YPOBHE CpeHero oOmiero oopa3oBaHus CpecTBa-
MU Y4eOHOTo npeamera «XHUMHS», COAEpKAHUE U MOCTPOEHUE KOTOPOTO OMpPENEIEeHbI B IPO-
rpamMme Mo XUMUH € Y4€TOM creun(UKU HAyKH XUMHHU, €€ 3HauUeHUs B MO3HAHUM NPUPOIBI U B
MaTepuaIbHON KU3HHU OOIIECTBA, a TaKXKe ¢ YUIETOM OOIIMX LieJe U MPUHIIUIIOB, XapaKTepusy-
IOIIMX COBPEMEHHOE COCTOSIHME CUCTEMBI cpeiHero obuiero oopasoBanus B Poccuiickoit dene-
pauuu.

XUMHS KaK 3J€MEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJIb B COBPEMEHHOM
LUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHHUE 1IETOCTHOTO MPEICTaBICHUS
00 OKpYy)KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJENHCTBYS C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMUS cTaja HEOThEMIIe-
MO 4acThI0 MUPOBO KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPYAa U )KU3HU KaXI0T0
yneHa obuiectBa. CoBpeMeHHasi XMMUS Kak HayKa CO3HMIaTelIbHasl, Kak HayKa BBICOKMX TEXHOJIO-
TUil HampaBJieHa Ha pelIeHre INI00aTbHBIX TPO0JIeM YCTONYMBOIO PA3BUTHS YEIOBEYECTBA — ChI-
PBEBOM, SHEPTeTUYECKOH, MUIIIEBOI, IKOTIOTHUECKON O€30MaCHOCTH U OXPaHBbI 3/J0POBBSI.

B cootBeTcTBHU ¢ OOIUMU TEISIMU ¥ MPUHIIMIIAME CPEHEr0 00IIero oopa3oBaHus CO-
nepxanue npenMera «Xumus» (10-11 xmaccel, 0a30BbI YpOBEHb M3YUEHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB, YCHEIIHOIO BKIIOYEHHUS B J)KU3Hb COLIMYMA, IPO-
JOJKEHHsI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XUMHUEH.

CocrapistomuMu npeaMeTa « XUMHUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas Xu-
Mus» U «OOIas U HeopraHu4eckas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpXKAHUS KOTOPBIX
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SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XUMHH (C BKITIOUEHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckord xumuu. opmMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
IpY U3YYEHHUH TperMeTa 00eCreunBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO0 MHOT000pa3usl Be-
IIECTB Ha OCHOBE OOIIMX MOHSITHIA, 3aKOHOB ¥ TEOPUN XHUMHH.

Crtpykrypa comepxkanus KypcoB — «Opranmueckas XxumMus» U «O01m1ast 1 HeopraHuIecKast
XUMUA» chOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
y4eOHOT0 MaTepuaia U 00ycloBlieHa HCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHUEM 3HAHUU Ha OIpe-
JIENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHUU BEUIECTBA paccMaTpH-
BalOTCA Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOCHHS OPraHMYECKHX COCIMHEHWI, a TakkKe Ha
YPOBHE CTEPEOXUMHUUYECKUX U AJIEKTPOHHBIX MPEACTaBICHUI 0 cTpoeHuu BeuecTB. CBeneHus 00
U3y4aeMbIX B Kypce BEUIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOJIOB JI0 CIOXKHBIX OMOJIOTH-
YECKU aKTUBHBIX coequHEHHI. B Kypce opraHndeckoil XUMUM MOIY4alOT pa3BUTHE CHOPMHUPO-
BaHHBIC HA YPOBHE OCHOBHOT'O 001Ier0 00pa30BaHUs MEPBOHAYAIBHBIC TPEICTABICHUS O XHUMHU-
YEeCKOW CBsI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
CTPOEHHS, 0 XUMUYECKOUN peaKuu.

[Ton HOBBIM yIJOM 3peHHUs B MpeaMeTe «XHUMHsS» 0a30BOr0 YpOBHS paccCMaTpPHUBAETCS
M3YYEHHBII Ha ypOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUs TEOPETHUUECKUN MaTepuan U (akToso-
TUYECKHE CBEJICHUS O BEIeCTBAaX M XUMUYECKOU peakuuu. Tak, B 4acTHOCTH, B Kypce «O01mas u
HEOpraHMYecKasi XUMUs» OO0yUJaIOMIMMCS, TPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOT0 3aKOHA C OOIIETEOPETHUECKUX U METOIOJIOTUYECKUX TTO3UIIHMA, TITy0Ke MOHATh
UCTOPUYECKOE M3MEHEHHE (PYHKIIMI 3TOr0 3aKOHA — OT 0000MmatoIel 10 OOBICHSIONICH U TIPO-
THO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonssercs B Kypcax 10 u 11 kinaccoB ajieMeHTaMu coiepKaHMsl, UMEIOIIUMU KYJIbTYPOJIOTH-
YeCKUH M NMPUKIIAJHOW XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHMIO B3aUMOCBS3H XMUMUHU
C JpYyTMMH HAayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIbHON U MPAKTUUYECKOU JIEATEIbHOCTH
4eJI0BEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U
MPAKTUYECKHUX MPUIOKEHUN XMMHUH, TOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBA3aHHBIX C XMMUEH, KPUTHUECKH OCMBICINBATh HH(OP-
MAaIUIO U MPUMEHSATH €€ Ul MOIMOJIHEHUS 3HAHUH, PeIIeHNs] MHTEUIEKTYaJIbHbIX U SKCIIEPUMEH-
TaJIbHBIX MCCIIEOBATENIbCKUX 3a/ad. B 1emnom conepxkanue ydeOHOro npeaMera «XUMHUs» JdaH-
HOT'O YpOBHSI M3YyY€HHS OPUEHTHUPOBAHO Ha (OpMUPOBaHHE y OOydaIOLIUXCS MUPOBO33pEHYE-
CKOM OCHOBBI 11 OHUMaHMsI (PUIOCOPCKUX UAeH, TAKUX KaK: MaTepHajbHOE eIMHCTBO HEOp-
TFaHUYECKOTr0 U OPraHu4YecKoro Mupa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPO-
€HHUEM, T03HABAEMOCTh MPUPOAHBIX SIBJICHUN MYTEM 3KCIEPUMEHTAa U PELIECHUS ITPOTUBOPEUUI
MEX/1y HOBBIMHU (DaKTaMM M TEOPETUYECKUMU IPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUH B pellie-
HUM SKOJIOTHUECKUX MPOOJieM, a TaKkkKe MpodsieM cOepekeHUs] YHEPreTUUECKUX PECYpPCOB, Chl-
pbsl, CO3/TaHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nnane perienus 3aa4 BOCOUTAHUS, Pa3BUTUS U COLMAIM3AINMN OOYUYAIOIIUXCS IPUHS-
Thl€ MIPOrPaMMOM MO XUMHUH MOAXOJbI K ONPEICIICHUIO COJIEPKaHUs M MOCTPOEHHUS MpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATbHBIX YUEOHBIX NeHCTBUH, MMeromux 0a3zoBoe
3HaYeHHWEe JJIs Pa3jIMyYHbIX BHUJIOB JESATEILHOCTH: pEHIeHUs MpobdiieM, MOUCKa, aHajau3a u odpa-
00TKH UHPOPMALIUU, HEOOXOUMBIX Ul IPUOOPETEHUS OIbITAa MPAKTUYECKON U HCCIe10BaTelNb-
CKOH J1eATeIbHOCTH, 3aHUMAIOIIeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakTuke nmpenosaBaHus XMMUHM Kak Ha YPOBHE OCHOBHOT'O 0OOIIEro 0Opa3oBaHMs, TaK
U Ha ypOBHE CpelHero o0Iiero o0pa3oBaHUs, NPU OMPEICIICHUN COAEPKATEIbHOW XapaKTepu-
CTHKHU ILIeJIel M3Y4YEeHMs MIpeIMeTa HallpaBJICHUEM NEPBOCTENEHHONW 3HAYMMOCTH TPaJWLMOHHO
npu3Haércst GopMHUpPOBaHHE OCHOB XMMUYECKOM HAyKH Kak O0JIaCTH COBPEMEHHOI'O €CTECTBO-
3HAHMS, IPAKTUYECKOMN JEATEIBHOCTH YEJI0BEKA U KAaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIb-



Typbl. C METOAMYECKOIN TOUKU 3pEHMSI TAKOW MOIXOJ K ONPEAEIEHUIO LIeJeN N3ydeHus npeame-
Ta SIBJIAETCS BIIOJIHE OIIPABJAAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUs TJIaBHBIMU LIEJIIMU M3YyYEHUS NpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

. (dbopMUpOBaHHUE CUCTEMBl XMUMUYECKUX 3HAHWN KaK BaKHEHIICH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JiexaT KII0UeBble MOHSATHS, (yHIa-
MEHTAJIbHBIE 3aKOHBI U TEOPUM XUMUHU, OCBOECHHUE S3bIKa HAYKH, YCBOGHUE U TIOHUMAaHHE CYIIHO-
CTH JOCTYIHBIX 0000IIEHUN MUPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIIEHHUE C HCTOPHEH HX
pa3BUTHUS U CTAHOBJICHMUS,

. dbopMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHHS Be-
HIECTB U XUMUYECKUX PeaKIuil, HeOOXOIUMBIX ISl MPUOOPETeHUs YMEHUNH OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SIBJIEHUI, UMEIOIIUX MECTO B IIPUPOJE, B IPAKTUUECKOMN U IOBCE-
JTHEBHOU KU3HU;

o pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U 00b-
SCHEHHEM XMMHUYECKOTO AKCIIEPUMEHTa, COOJIIOJICHUEM TpaBmiI 0€30mMacHOro oOpalieHus ¢ Be-
HIECTBAMU.

Hapsiny ¢ atum, conepxarenbHas XapakTepUCTUKa IeJIel U 3a7ja4 U3y4yeHus MpeaMera B
porpamme 1o XUMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHOPUTETAMU
B CHCTEME CpeliHero obmiero oopazoBanusi. CeroHs B MPENoaBaHUy XUMHUH B OOJIBIICH cTere-
HU OTHA&TCS MPEANOYTEeHUE MPAKTHUYECKONW KOMIIOHEHTE COAEpkKaHHs OOyueHUs, OpUEHTUPO-
BaHHOM Ha MOATOTOBKY BBITYCKHHMKA 0OLIe00pa30BaTeNbHON OpraHM3aluy, BIAJACIOIIEr0 HE
HAaO0OpPOM 3HaHUH, a (PYHKIMOHAIBHON IPaMOTHOCTHIO, TO €CTh CIIOCO0aMU U YMEHUSIMU aKTUB-
HOT'O NOJIyYeHHS 3HAaHUM ¥ IPUMEHEHUS UX B pealbHON JKU3HU JJISl PEIIEHUsS IPAKTUYECKUX 3a-
Jad.

B cBs131 ¢ 3TUM TIpU U3ydeHHH npenMeTa «XUMHS» JOMUHHUPYIOIee 3HaueHHe pruoope-
TalOT TAKUE LEIH U 33a4, KaK:

ajanTtanys o0yJarommxcs K yCIOBUSIM JUHAMUYHO pa3BUBAIOIIErocst Mupa, opmMupoBna-
HUE MHTEJUIEKTYalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO, COTPYIHHYECTBY,
CaMOCTOSITEIbBHOMY NPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM,;

dbopMupoBaHHE Yy 00YUYaIOIIMXCSA KITIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUH), UMe-
IOIIMX YHMBEPCAJIbHOE 3HAUCHHE JJIS Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELICHUs MpodiieM, Mo-
MCKa, aHaM3a U 00paboTKu MHPOpMaIuu, HEOOXOAUMBIX /71l IPUOOPETEHUS ONbITa AESITEIbHO-
CTH, KOTOpasi 3aHUMAET Ba)KHOE MECTO B MO3HAHUM XUMUH, a TAKXKE JJIS OLIEHKH C TIO3ULMH KO-
JIOTUYECKON O€30MaCHOCTH XapaKTepa BIMSHMS BEIIECTB M XUMUYECKUX MTPOLIECCOB Ha OpPraHU3M
4eJI0BEKA U IIPUPOJHYIO CPENLY;

pa3BUTHE NMO3HABATEIbHBIX HHTEPECOB, UHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yYaroImuxcsi: CIIOCOOHOCTH CaMOCTOATENbHO MPUOOpeTaTh HOBbIE 3HAHUS MO XUMHH B COOT-
BETCTBUU C KU3HEHHBIMU NMOTPEOHOCTIMHU, UCIIOJIb30BAaTh COBPEMEHHbIE NH(POPMAIIMOHHBIE TeX-
HOJIOTHHM JJISl TIOMCKAa W aHajiu3a y4eOHOH M Hay4YHO-TIOMYJISIpHOH MH(OPMAIMM XMMHUYECKOTO
COJIepKaHus;

¢dopMHpoBaHUE U pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO M JIOTMYECKOTO MBbIILIe-
HUS, HaAOIIOJaTeNbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, IIPY IJIAHUPOBAHUU U NIPOBEIECHNN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIUTAHUE Yy O0yyaroumxcs yoe:xx AEHHOCTH B T'yMaHUCTHUECKON HamNpaBlIE€HHOCTU XH-
MUH, €€ BaXKHOI pOJIM B PELICHNUH INT00ANBHBIX Mpo0JeM paroHaIbHOTO MPUPOIOIONB30BaHUS,
MOTIOJHEHUSI YHEPTeTHUECKUX PECypCOB U COXPAHEHUs MPHUPOJHOTO PaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpe’KHOT0 OTHOIIEHHS K MPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXke MpHodpeTe-
HUS OTbITa UCIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUIsl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYya-
LUAX, CBA3aHHBIX C XMMUYECKUMU SIBIICHUSIMHU.



B yueOnoMm mutane cpenHero oouiero oOpa3oBaHus MpeaMeT «XuMus» 06a30BOro ypoBHA
BXOJIUT B COCTaB MpeaMeTHON o0mactu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee uncao yacoB, OTBEAEHHBIX JJI1 U3YYEHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmero oopazoBanus, coctaiseT 68 yaco: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiac-
ce — 34 yaca (1 yac B Henento).



COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHNMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer opraHn4eckoi XUMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B ITOIYYCHUH
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: oprannueckux coequHennii A. M. bytieposa,
e ocHOBHbIC NOJOXKEeHUA. CTPYKTypHbIe (OPMYJbl OpraHNYecKuX BewiecTB. ['omomorus, u3o-
Mepust. XUMUYecKasi CBSI3b B OPraHMUECKUX COCUHEHMSIX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBiaenue o kinaccupukanuu opraHndeckux BemiecTB. HoMmeHknatypa opraHuue-
CKHUX COEIMHEHUH (CUCTeMaTH4ecKas) U TPUBUAIbHBIE HA3BaHMS BAXKHEUIIUX NPEICTaBUTENIEH
KJIACCOB OPraHU4ECKUX BEUIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBPALEHUI: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HAOJIIO/IEHNE U ONKCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO MpeBpalle-
HUIO OPraHMYECKUX BEIECTB NPU HarpeBaHUH (TU1aBjieHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKUN psil. MeTaH U 3TaH — NpOCTEUIINE Mpe-
CTaBUTEJIM AJIKAHOB: (PU3MYECKHE U XMMUYECKHE CBOMCTBA (pEakLUU 3aMEIICHUsS U TOPEHHUs),
HaXO0XJICHNE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUM psAJl. DTUIIEH U MPOIUJIEH — IpocTeiine
IPEJCTaBUTENIN AJIKEHOB: (PU3NYECKHE M XMMUYECKHE CBOMCTBA (peaKH I'MIpUPOBaHUs, rajio-
TEHUPOBAHUS, TUpPAaTALUN, OKUCICHHS U OJIMMEPU3ALUH ), TOJyYEHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u mMetunOyranueH-1,3: crpoeHue, BakHEHIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanun). [lomyyeHne cHHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOECHHS, FOMOJIOTHUECKUH psl. ALETUIEH — Ipo-
CTEHIITNH TIPEICTaBUTENh AIKUHOB: COCTAB, CTpOEHUE, (PU3NIYECKHE U XUMUYECKHUE CBOMCTBA (pe-
aKIUHU TUAPUPOBAHNUS, TATIOT€HUPOBAHMSI, THpaTallu1, TOPEHUS ), IOJTyYEeHUE U TPUMEHEHHE.

Apensl. beH3on: cocrtaB, cTpoeHHe, pU3NUECKHE U XUMUYECKHE CBOWCTBA (peaKlUH ra-
JIOTEHUPOBAHUS U HUTPOBAHMS), MIOJydYeHUE U IpUMEeHeHue. Toayon: cocmas, cmpoenue, Qusu-
yecKue U Xumudeckue ceolcmea (peakyuu 2an02eHupoSanus U HUMpOBaHus), NoiyyeHue u npu-
MeHenue. TOKCUYHOCTh apeHOB. ['eHeTmdeckass CBA3b MEXIY YyIVIEBOJOPOJAMH, NMPHHAIIIEKA-
MMM K pa3JIM4HbIM KJ1accaM.

[TpupoaHble HCTOYHUKH YTII€BOAOPOAOB. [IprpoHbIii Ta3 U MONyTHbIE HE(TAHBIE Ta3bI.
Hedtr u e€ mpoucxoxaenue. CriocoObl nepepaboTku HEPTH: TEPETOHKA, KPEKUHT (TepMUde-
CKUH, KaTaTUTU4YeCKHii), muponu3. IIpoxykTsl nepepaboTku HeTH, UX MPUMEHEHUE B IPOMBIIII-
JICHHOCTH U B ObITy. KaMeHHBIN yrob 1 MPOAYKTHI €ro NepepaboTKH.

OKCIEpUMEHTAJILHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YTJIEBOJIOPOJOB U T'aJOT€HONPOU3BOIHBIX, IPOBECHUE MPAKTUUYECKON pabOoThI: MOIy-
YEHUE ITUIICHA U U3YYEHHE €r0 CBOWCTB.

PacuérHble 3anaum.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOI peakiuu (Macchl, 00bEMa, KOIMUYECTBA UCXO/-
HOTO BEIIEeCTBa MJIM MPOJYKTa PEAKLUUHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOTO M3
MCXOJIHBIX BEILECTB WM MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUS

[IpenenbHbIE OHOATOMHBIE CIIUPTHL. METaHON U ATAHOI: CTpPOEHHE, (PU3NUECKHe U XU-
MHYECKHE CBOMCTBA (peaklMu ¢ aKTUBHBIMU METaJlJIaMH, FaJIOT€HOBOIOPO/IaMH, TOPEHHE), MTPH-




MeHEHHE. BonopoaHbie CBA3M MEXKAY MOJIEKYlIaMu CIUPTOB. JlelCTBUE METaHOJIA U OTaHOJIA Ha
OpraHu3M 4YeJIOBEKa.

MHOroaToOMHbIE€ CIIUPTHI. DTUICHTIIMKOINb U TJIMIEPUH: CTPOCHHE, (PU3MUECKUE U XUMHU-
YyecKHe CBOMCTBA (B3aMMOACHCTBUE CO LIEIOUYHBIMU METANIaMH, KAYECTBEHHAs peaKUsl Ha MHO-
roaroMHble criupThl). JlelicTBre Ha opraHu3M uenoBeka. IIlpuMeHeHune rivuepuHa U 3TUIEHIIIN-
KOJIS.

@eHoul: CTpOeHHE MOJEKYINbI, GU3NYECKHe U XUMHUYECKUE CBOWCTBA. TOKCHYHOCTH (e-
Hoja. [Ipumenenue penomna.

Anbrerunsl 1 kemonvl. DopManbAeru, aueTaabAeTHI: CTpOeHUe, GU3NIECKUE U XUMU-
YecKHe CBOMCTBA (peakLMu OKMCICHHUS U BOCCTAHOBIICHHSI, KAUECTBEHHBIE PEAKIIUN), TOJIyUYEHHE
Y IIPUMEHEHHUE.

OnHOOCHOBHBIE IIpe/ieNIbHbIE KApOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHasi KMCIIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
sTepuUKaLN), ToJydyeHre U npuMeHeHrne. CTeapuHOBasi U OJIEMHOBAsE KUCJIOTHI KaK MpeJCcTa-
BUTEJIM BBICIIUX KapOOHOBBIX KHUCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIO-
miee AeiCTBUE.

Crnoxnble 3(UpHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. [ HAPOIN3 CIOKHBIX F(PUPOB.
XKupsl. 'maponus xupos. Ilpumenenune xxupoB. bruonoruyeckas posib KUPOB.

VYrneBoasl: cocTas, Kiaccuukanus yrieBoaoB (MOHO-, TU- U MOIHcaxapuasl). [ mroko3a
— MPOCTEHUIINH MOHOCAXapHJl: OCOOEHHOCTU CTPOCHMSI MOJIEKYIbI, (U3NYECKUE U XUMHUECKHUE
cBoiicTBa (B3aumoeiictaue ¢ ruapoxkcuiom meau(ll), okucnenne aMMuadyHbIM pacTBOPOM OKCH-
na cepeopa(l), BoccTaHoBIeHHE, OpPOKEHUE TIIFOKO3bI), HAXOXKJICHUE B MPHUPOJE, MPUMCHCHHE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxmain u nemironosa kak npupoHbie noaumepsl. CTpoeHHe Kpaxmania U LEeJIHoI03bl.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakusi C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BELIECTB U MX IPEBPALLEHUI: IPOBEIECHUE,
HaOJII0/IEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE peak-
IIUM O/IHOATOMHBIX CIMPTOB (OKMCIEHHE 3TaHoja okcuaoM meau(ll)), MHOroaToMHBIX CIMPTOB
(B3aumosielictBue rmuepuHa ¢ rugapokcugom menu(ll)), anpaernnoB (okucieHHE aMMUAYHBIM
pactBopoM okcuzia cepedpa(l) u rugpoxcunom meau(ll), B3aumoaelicTBie kpaxmana ¢ HOAOM),
IIPOBEJICHUE NMPAKTUYECKON pabOThI: CBOIICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agadu.

Boruncnenus mo ypaBHEHUIO XUMHUUECKON peakuu (Macchbl, 00bEMa, KOJIMYECTBA UCXO/I-
HOTO BEIIEeCTBa MJIM MPOJYKTa PEAaKLUHU 10 MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3
MCXOJHBIX BEILIECTB WJIN MPOJYKTOB PEAKIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTHI Kak aM(pOoTepHble OpraHndyeckue coequHeHus. Pu3ndyeckue u Xxumuue-
CKHE CBOMCTBa aMHHOKUCIIOT (Ha MpuUMepe IMLuHA). buojornueckoe 3Ha4eHnE aMUHOKHUCIIOT.
ITenTuaer.

benku kak nmpupoJHBIE BBICOKOMOJIEKYJISIpDHbIE coequHeHUs. [lepBuuHas, BTOpUUYHAs U
TpeTUYHasi CTPYKTypa OeaKkoB. XMMHUYECKHE CBOICTBa OENKOB: THAPOJIM3, ACHATypalus, Kaue-
CTBEHHBIE PEAKIIUU Ha OENKH.

OKCrepUMEHTAIbHBIE METO/bl M3y4YEHHS BEIIECTB M MX MpEeBpalleHUi: HaOI0JeHuEe U
OINKCaHHE JEeMOHCTPALIMOHHBIX OMBITOB: JIEHATypals OCJIKOB MPU HAarpeBaHHUM, IIBETHBIE pPeak-
AU OEJIKOB.

BbicokomoIeKyIsIpHBbIC COCTUHEHHUS

OCHOBHbBIE TOHSTUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb MOJIMMEPU3ALINN, CPEIHSS MOJIEKYIsipHast Mmacca. OCHOBHBIE METO-
JIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUI — NOTUMEPU3aLIHs U MOJIMKOHICHCAIIMSL.

OKCHEpUMEHTAJILHBIE METO/IbI U3YUEHUS BEIIECTB U UX NMPEBPALLEHUI: 03HAKOMIIEHHUE C
00pa31aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.



MexrpeamMeTHbIE CBS3H.

Peann3zanusi MeXNpeIMETHBIX CBSI3€H MPU M3Yy4YEHUHM opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHHA, TaK H IO-
HSTUH, SBJISIOMINUXCS CUCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE TIOHATHS: SIBJICHUE, HAYYHBINA (DAaKT, THUIIOTE3a, 3aKOH, TE€O-
pHsi, aHaTU3, CUHTE3, Kiaccu(UKaIys, IepUOJUIHOCTb, HA0II0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT,
MOJICJINPOBAHUE.

®uzuka: MaTepusi, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPreTHUECKU ypo-
BEHb, BEILECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3HUECKUE BEIIMYMHBI U €11~
HUIBI UX U3MEPEHUS.

Buonorus: knerka, opranusMm, ouocdepa, oOMeH BelIeCTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOBI, MTOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOIO MHUTAHUS, MOIOIINE Cpel-
CTBa, JICKAPCTBEHHBIE U KOCMETHYECKHE MPEnapaThl, MaTepHajbl U3 UCKYCCTBEHHBIX U CHHTETH-
YEeCKUX BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKAA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMudeckuit 3neMeHT. AToM. Sapo atoMa, H30TONBL. DJICKTPOHHAS 000J0YKa. JHEepre-
THYECKUE YPOBHH, IIOAYPOBHH. ATOMHBIE OpOUTAaNH, S-, P-, d- amemeHThl. OCOOCHHOCTH pacipe-
JICJIEHUS DJIEKTPOHOB IO OpOMUTAISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOMOB. DIIEK-
TpPOHHAast KOH(PUTypaLHs AaTOMOB.

Ilepnonnueckuit 3akoH u [lepnoandeckas cucrema XuMu4eckux sinemeHToB /. 1. MeH-
neneeBa. CBsA3b NEPUOAMUYECKOTO 3aKOHA M lleproanueckoil cCUCTEMBI XMMUYECKUX 2JIEMEHTOB
. Y. MenzeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS
CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMM MTPOCTHIX U CIOKHBIX BELIECTB MO IpyIam
U rieprojiaM. 3HaueHHe NMePHUOJUUECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XuMU4ecKasi CBsA3b. Buapl XuMu4ecKko cBsi3u (KOBaJEHTHAs HEIO-
JSIpHAs U MOJSIpHAas, UOHHAs, MeTajuinueckas). MexaHu3mbl 00pa30BaHUsl KOBAJEHTHONW XUMHU-
4yecKoil cBA3M (OOMEHHBIN U JTOHOPHO-aKIEeNTOpHbIN). BonoponHas cBs3b. BaneHTHOCT. Dnek-
TPOOTpULIATENBHOCTh. CTeneHb OKUCIeHUs. VIOHBI: KaTHOHBI M AHUOHBI.

BemiectBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHMSI. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. TUIBl KPUCTALIUYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUIA KpHU-
CTaJUIMYECKOU PEIIETKU.

ITonsiTe 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE M KOJUTOUAHBIE pacTBOPHI. MaccoBas 10
BEILECTBA B paCTBOPE.

Knaccudukanus Heoprannyeckux coeanHeHuid. HomeHknaTypa HeopraHMYecKHX Be-
niecTB. ['eHeTnyeckas CBs3b HEOPraHMYECKUX BELIECTB, MPHUHAMIEKAIIMX K pa3IU4HbIM KJlac-
cam.

Xumnueckas peakius. Knaccupukanus XuMHYECKUX peakluid B HEOPraHUYECKOH U op-
TaHWYECKOM XUMHUHU. 3aKOH COXPAHEHUs MacChl BELIECTB, 3aKOH COXPAHEHHsI M NPEBPALICHUS
OHEPIUH IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3Iu4HbIX (akTopoB. OOpaTHMble peakiuu.
Xumnueckoe paBHOBecHe. DakTOpbI, BIMAIOIIAE HAa COCTOSHUE XUMUYECKOTO PaBHOBECHUS.
[Tpunnun Jle Hlatense.

OnexTponuTtnueckas nuccouuanus. CuiabHble U cinadble 3MeKTponuThl. Cpena BOTHBIX
pacTBOPOB BEILECTB: KUCJasi, HEUTPAJIbHAS, IEI0YHasl.



OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJIbl U3YUYEHHUS BEILECTB M UX NPEBPALLECHUN: JTEMOHCTpanus
tabnui «llepuoanueckas cucrtema xumuueckux snementoB . . MenaeneeBay, usyueHue Mo-
JeNield KpUCTaNTMYeCKUX PelIETOK, HAOI0IEHUE U ONMKMCAaHUEe IEMOHCTPAIIMOHHBIX U Jaboparop-
HBIX ONBITOB (Pa3jioKEHHE MEPOKCHUJIa BOJOPOAA B MPUCYTCTBUM KaTalM3aToOpa, OMpeeiieHue
Cpellbl paCTBOPOB BEILECTB C OMOIIbIO YHHUBEPCATHLHOTO MHANKATOPA, PEAKIIMK HOHHOTO 0OMe-
HA), MPOBEJICHUE MPAKTUIECKON paboThl «BiusHUE pa3audHbIX (PaKTOPOB HA CKOPOCTh XMMHYE-
CKOM peaKium».

Pacuérnbie 3a1aun.

PacuéTel 10 ypaBHEHUSAM XUMUYECKHUX PEAKLUUH, B TOM YHCIE TEPMOXUMUYECKUE pacué-
ThI, paCYETHI C UCIIOJIH30BAHUEM MOHATUS «MACCOBAs JIOJISI BEIIECTBAY.

Heopranuveckasi xumust

Hewmeranns. [Tonoxenue nemetaiioB B [lepuoauyeckoit cucreMe XMMUYECKUX AJIEMEH-
toB JI. 1. MenneneeBa 1 0COOCHHOCTH CTpOSHUSI aTOMOB. DH3nWUYeCKHe CBOMCTBA HEMETAIIOB.
AJToTponus HEMETaUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa U yrieposa).

XUMHYECKUE CBOMCTBA BaKHEHIIIMX HEMETAIJIOB (TAJIOT€HOB, Ccepbl, a30Ta, (ocdopa, yr-
JepoJia U KPEeMHUS) U UX COCAMHEHUN (OKCHUIIOB, KHCIOPOJICOAECPKAIINX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamisl. [lonoxenue metamioB B [lepuoauueckoil cucteMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢buznueckue cBoiictBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HaAMpsHKECHUH
METAJJIOB.

XUMHYECKHE CBOWCTBA BaXXHEHIIUX METaJUIOB (HATpHil, Kalui, KalblUi, MarHui, ao-
MUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHEHUMN.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METObI M3YyUYEHHUS BEIIECTB M MX IMPEBPAIICHHUI: U3YYCHHE KOJI-
nekiuu «MeTalabsl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEUIeHHE SKCIEPUMEHTANBHBIX 3aad,
HaOJI0JICHUE U ONHMCAHUE JEMOHCTPAIIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (B3aMMOJICHCTBHUE TH/I-
POKCHJIA aTIOMUHMS C PACTBOPAMH KHUCIIOT U LIENOYEH, KAUECTBEHHbIE PEAKIIUU HAa KaTUOHBI Me-
TaJIOB).

Pacuérnbie 3anaumn.

Pacuérer macchl BemiecTBa WM 00BbEMaA ra3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYacCTBYIOIIUX B PEAKIIUU BEILIECTB, pacYEThl Macchl (00bEMa, KO-
JUYECTBA BEIIECTBA) IPOYKTOB PEAKIIUHU, €CITH OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B obecrieueHUH IKOJIOTHYECKOM, SHEPTeTUUECKOW M MUILEBOM Oe30macHo-
CTH, pa3BUTHHU MeIuLMHBI. [loHATHE 0 HaydYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUYECKHUX pe-
AKIMH.

[TpencraBienust 06 OOIMX HAYYHBIX MPHUHIIMIIAX MPOMBIIIEHHOTO MOTYYSHHS BayKHEH-
IITUX BEIIECTB.

UYenoBek B MHUpE BEILIECTB M MAaTEPHAJIOB: Ba)XKHEHIINE CTPOUTEIbHBIE MaTepUalbl, KOH-
CTPYKIITMOHHBIE MaTEPHAIIbI, KPACKH, CTEKJIO, KEpaMHKa, MaTepUaJIbl ISl SJICKTPOHUKH, HAHOMA-
TepHaJbl, OPTAaHMUECKHUE U MUHEPATbHBIC YIOOPECHHSI.

XuMHsT ¥ 370POBhE UYETOBEKA: MpaBUJIa HCIOJb30BaHUS JICKAPCTBEHHBIX IpPENapaTos,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OLITOBON XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3anus MexXnpeIMEeTHBIX CBSI3€H MPU W3YYEHUU OOIIeH U HeOPTaHMUECKON XMMHUH B
11 xnacce ocymiecTBseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIs1 OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OO01e ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHa-
JU3, CUHTE3, Kilaccu(UKanus, NepUOJUYHOCTb, HAOIIOJCHUE, YKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUE, SBJICHUE.

dusuka: maTepus, SHEprus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, pa-
JMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUYECKHI YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperarHoe co-
CTOSIHUE BELIECTBA, (PU3MUECKUE BEITUUNHB] U €IUHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

Buonorus: kierka, opranusM, sKocucTema, ouochepa, Makpo- 1 MUKPOIJIEMEHTHI, BUTa-
MHHBI, 0OMEH BEILECTB B OpPraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomorus: XMMU4ecKas MPOMBIIUIEHHOCTb, METAJULYPIHsl, IPOU3BOJICTBO CTPOUTEIb-
HBIX MaTepHajoB, CEbCKOXO3SHUCTBEHHOE MPOU3BOICTBO, MUIIEBAsI TPOMBIIIICHHOCTD, (papma-
LIEBTUYECKAs. MPOMBIIUIEHHOCTb, HMPOM3BOJICTBO KOCMETHUYECKUX IIPErnapaToB, MPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaT€pPUAIOB, 3JIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBimuBaeT TpeOOBaHHS K PE3yJIbTaTaM OCBOSHHS O00YYaIOUIUMHUCS IMPO-
rpaMM cpeaHero o0mero o0pa3oBaHUs (JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM).
Hayuno-mMeroauueckoil 0CHOBOW it pa3pabOTKH IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS IPO-
rpaMM CpeJIHero o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-/1EATEIbHOCTHBINA MOIXO/I.

B COOTBETCTBUM C CUCTEMHO-ACITEILHOCTHBIM MOJIXO0JIOM B CTPYKTYpE JIMYHOCTHBIX pe-
3yJIbTaTOB OCBOCHHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHET0 001ero o0pa3oBaHus BbIIEICHbI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HAaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEICIICHHUIO;

HAJIMYUe MOTUBALMU K 00YYEHHIO;

I[EJICHAIIPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHH JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JCSTEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH yYCTaHOBKAaMH, MPUCYIIUMHU LEIIOCTHON CHUCTEME XMMHYECKOro o0pa-
30BaHUS;

HAJIMYUE TPABOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl U CIIOCOOHOCTU CTAaBUTH LIEIH U CTPO-
UTh )KU3HCHHBIC TIAHBI.

JIM4HOCTHBIE Pe3y/bTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IUHCTBE yuel-
HOW W BOCIIUTATEIILHOHN JIEATEIBHOCTH B COOTBETCTBUU C TYMAaHUCTHYCCKHMH, COLUOKYIBTYp-
HBIMH, TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU U HJieaJaMH POCCHICKOTO I'pa)KAaHCKOro oO1ie-
CTBa, IPUHSITHIMU B OOIIECTBE HOPMAMH U MPABWJIAMH TTOBEJCHUS, CIOCOOCTBYIONIUMH TTPOIIEC-
caM CaMOIO3HAHUS, CAMOPA3BUTHS K HDABCTBEHHOT'O CTAHOBJICHHUS JTJMYHOCTH 00YJaIOIINXCS.

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMeTa «XHMHS» OTPaXaroT cHOpMHUPOBAHHOCTH
OTIbITA TIO3HABATENFHON M MPAKTUYECKON NEATEIBHOCTH O0YYArOIIMXCS MO peanu3aluyl MpuHs-
THIX B OOIIIECTBE IIEHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpamaaHCcKOro BOCIMTAHUS:

o OCO3HaHHS 00YYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00A3aHHOCTEH, yBaXKEHUS
K 3aKOHY M IIPAaBOIOPSIIKY;

. IIPEACTABIICHNS O COLMAIBHBIX HOPMAaxX U MPAaBWJIAX MEKINYHOCTHBIX OTHOLICHUH B KOJI-
JIEKTHBE;

. TOTOBHOCTH K COBMECTHOM TBOPUECKOW AEATEIbHOCTH PU CO3/IaHUM Y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

o CIIOCOOHOCTH MOHMMATh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI ApY-

TUX MIPU aHAIKM3€ PA3INYHbIX BUIOB yUE€OHOH €ATeIbHOCTH;
2) IaTPHOTHYECKOT0 BOCIINTAHMSA

. LIEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY M HAyYHOMY HACIIEIUI0 OTE€UYECTBEHHOU XU-
MU,
° YBaXEHHSI K TMPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS

XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh Pe3yibTaT UIMTEIbHBIX HaOII0ICHHUIA,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, TOCTOSSHHOTO TPY/1a YYEHBIX U MPAKTHKOB;
. WHTEpeca U MO3HABATENIbHBIX MOTHUBOB B MOJYUYEHHUH W TOCIEAYIONIEM aHanu3e uHpop-
Malll1 O EPEIOBBIX TOCTHKEHUSX COBPEMEHHON OTE€UECTBEHHOW XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:
. HPaBCTBEHHOI'0 CO3HAHUS, STHUECKOTO MOBEICHHS;
o CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBSI3aHHBIE C XMMHUYECKUMU SIBICHUSMHU, U TIPUHH-
MaTh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
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. TOTOBHOCTHU OLIEHUBATH CBOE MOBEACHUE U IIOCTYIIKM CBOMX TOBAPHUIIEH C NTO3ULIUNA HPAB-
CTBEHHBIX U IIPAaBOBBIX HOPM M OCO3HAHME MOCIIECIACTBUM ITUX ITOCTYIIKOB;
4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

. MOHMMAaHUA IIEHHOCTEH 3/10pOBOTO U Oe3omacHoro obpasa >KU3HH, HEOOXOJUMOCTH OT-
BETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3710POBbIO;

. COOJIIOJIEHHsI TIPaBMJI OE30MACHOTO OOpaIIeHus] C BEUIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JNEATEIBbHOCTH;

. MOHMMAHHUS LIEHHOCTU MPaBWJI UHIUBUIYaTbHOTO U KOJUIEKTMBHOTO O€30MacHOro MoBe-
JICHUS B CUTYallUAX, YTPOKAIOIIMX 3I0POBBIO U KU3HHU JIFOJIEH;

. OCO3HAHHUA TOCJEICTBUN M HENPUSTHUS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aJIKOIOoJs,

HapKOTHUKOB, KYPEHHUS);
5) TpyaoBOro BocnuTaHMs:

. KOMMYHHKAaTHBHOH KOMIETEHTHOCTH B y4eOHO-HCCIIEOBATENILCKON JesITeIbHOCTH, 00-
LIECTBEHHO I0JIE3HOM, TBOPYECKOU U IPYTUX BUAAX IEATEIBHOCTH;

. YCTaHOBKH Ha aKTUBHOE y4acTHE€ B PELICHUU MPAKTUYECKHUX 3a]a4 COLMAIbHOI Hampas-
JIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

. MHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO MpOoQeccHil pa3iuyHOro poja, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMUHU;

o YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

. TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIUBHUAYAJIbHON TPAeKTOPUH 0Opa3oBaHus, OyIy-

el mpoecCuy 1 pealin3aii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTE-
PECOB, CIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;
6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUA:

. 9KOJIOTHYECKH I€JIeCO00Pa3HOr0 OTHOIICHUS K MPHPOJE, KaK MCTOYHHUKY CYIEeCTBOBA-
HUS )KU3HU Ha 3eMJie;

o MMOHUMAaHHS TJ100aJILHOr0 XapaKkTepa IKOJOTUICCKUX HpO6J’I€M, BIIMSIHUA D9KOHOMHNYECCKHUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

. OCO3HaHUS HEOOXOIUMOCTH UCTIONB30BaHUS JOCTKEHUN XUMUH IS PEIICHUs BOIIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMS;

. AKTUBHOI'O HEINPUATUS AEHUCTBUM, NPUHOCALIUX BpEI OKPYKAIOILIEH NPUPOIHOU cpene,

YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEUCTBHUN U NPEAOTBPALLATh UX;
° HaJU4Ms Pa3BUTOIO 3KOJIOTHUUECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYJIbTYpHhI, ONbITA JIEs-
TEJTBHOCTH HKOJOTHYECKON HAINpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCS UMH B [O3HABATEIb-
HOM, KOMMYHUKATUBHON U COIIMAIIBHOW MPAKTHUKE, CIIOCOOHOCTU M YMEHHUS aKTUBHO IPOTHUBO-
CTOSATH UJEONOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

. c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKHY;
. MOHUMAaHUA CTIEU(PUKH XUMHH KaK HAyKd, OCO3HaHUs €€ posid B GOPMHUPOBAHUH PAIIHO-

HAJIbHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOIIeM MHUpE
KaK O €JUHCTBE MPUPOJIbl U UEIOBEKA, B NIO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIIECHUU
po0JieM COXpaHEeHUsI TPUPOJTHOIO PABHOBECHS;

. yOexXIEHHOCTH B 0c000M 3HAYMMOCTH XUMHH Ui COBPEMEHHON IIMBUIIM3AIMU: B €€ Ty-
MaHHMCTUYECKOM HAIPaBIEHHOCTH U BaXKHOM POJIM B CO3/IaHMH HOBOW 0a3bl MaTepHalbHON KYJIb-
TYpBbl, PEIICHUHU TI100aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, dHEP-
reTUYeCKOM, MHUILEBOW U HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEAMLIMHBI, 00ECIIeYeHUN
YCIIOBUH YCIEIIHOTO TPYAa U AKOJIOTHYECKH KOM(POPTHOM KU3HU KaXI0r0 4jieHa 00IIecTBa;
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. €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IIOHUMAHHUs CYIIHOCTH METOJAOB IO3HAHUs, HC-
IOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh I0JIy4yaeMble 3HAHUS IS
aHanmu3a U 0OBSICHEHHS SIBICHUI OKPY)KAIOLIET0 MUPa U MPOUCXOAALINX B HEM U3MEHEHHH, yMe-
HUS Jles1aTh 0OOCHOBAaHHbBIE 3aK/IIOUEHHs] HA OCHOBE Hay4HbIX ()aKTOB U MMEIOLIUXCS JAaHHBIX C
LIEJIbIO NTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

o CIIOCOOHOCTH CaMOCTOSITENIbHO HMCMOJb30BaTh XMMUYECKUE 3HAHUS ISl PEUIeHHs Ipo-
0JieM B peabHBIX )KU3HEHHBIX CUTYAIIMSIX;

o MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM IS TEIIbHOCTH;

. TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPhIBHOMY 00pa30BaHMIO M CaMOOOPa30BaHUIO, K aK-

TUBHOMY TOJyYCHHIO HOBBIX 3HAHUH 10 XUMHU B COOTBETCTBHH C >KHU3HEHHBIMHU MOTPEOHOCTS-
MU;
o UHTEpeca K OCOOEHHOCTSIM TPYy/a B pa3iHuHbIX chepax npodecCHoHAIbHOW AEATeIbHO-
CTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOCHUS YYEOHOTO mpeaMera «XUMHUs» Ha YPOBHE Cpell-
Hero 001ero o0pa3oBaHus BKIIOYAIOT:
o 3HaYuMbIe UIsI (POPMUPOBAHUS MUPOBO33PEHUSI OOYYAIOMIMXCA MEXIAUCHUIIITMHAPHBIE
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
n CHGLII/I(i)I/IKy MCTOOOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaX (MaTepm{, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLIECC, CUCTeMa, Hay4YHbIA (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);
o YHHUBEpcaibHble ydeOHbIe AeicTBUs (MO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETrysSTHB-
HBIE), oOecrieunBaronie GopMupoBaHne (HYHKIIMOHAIBHOW TPAMOTHOCTH U COIMATIBHON KOMIIE-
TEHIUU 00yYarOIINXCS;
o CIIOCOOHOCTH 00YYAIOIIUXCS UCTIOIh30BaTh OCBOSHHBIE MEKAUCIUILTUHAPHBIE, MUPOBO3-
3pEHUYECKHE 3HAHWS W YHUBEpCAJIbHBIC yueOHBbIC JCHCTBUS B MO3HABATEIIBHOW M COLMAIbHON
MPaKTHKE.

MeranpeameTHble pe3ysbTaThl OTPAXKAIOT OBJAJEHHUE YHUBEPCATbHBIMU Y4€OHBIMHU T10-
3HaBaTEeNbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMHU.

ORJiajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JIOTHYeCKHE T1eCTBUS:
o CaMOCTOSITENIbHO (OPMYJIUPOBATh U AKTYaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pac-
CMaTpHUBATh;
o OTIPEIeNIATh LIEH AEATEIbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUU UX JAOCTHXKEHHUS, CO-
OTHOCUTH PE3YNIbTATHI JEATEIHHOCTH C MMOCTABICHHBIMHU LIEJISIMHU;
° HCII0JIB30BAaTh MMPHU OCBOCHHUU 3HaHUU HpI/IéMI)I JJIOTUYCCKOT'O MBIIIJICHUA — BBIACIIATH Xa-
PaKTEPHBIC IMPU3HAKHN HOHATHHU U YCTaHaBJIMBAaThb NX B3aUMOCBA3b, UCIIOJIB30BATh COOTBETCTBY-
IOIIUE TIOHATHUS JJIs1 OOBSICHEHHSI OTACTBHBIX ()aKTOB U SBIICHUI;

[ ] BI)I6I/IpaTI) OCHOBAaHUA U KpI/ITepI/II/I JJIs KJ'IaCCI/I(l)I/IKaHI/H/I BCIIIECTB U XUMHNYCCKUX peaK-
LM

L] YCTaHABJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSAMU,

L] CTPOUTH JIOTUYCCKUC PACCYKACHUSA (I/IHILYKTI/IBHBIG, ACAYKTUBHBIC, I1O aHaJ’IOPI/II/I), BBIAB-

JSTh 3aKOHOMEPHOCTH U IIPOTHUBOPEUHS B PaCCMaTPUBAEMbIX SBIICHUSAX, (DOPMYJIHPOBATH BHIBO-
Jbl U 3aKJIFOUEHUS;

o NPUMEHSTH B IpOIlecce MO3HAHMS, UCIIOJIb3YyEeMble B XMMHHM CUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHYeckast (opMyia, ypaBHEHHE XMMUYECKOH peakiMu — MPH pelIeHUH y4eOHBIX MO3HaBa-
TEJBHBIX U MPAKTHUYECKUX 3aJ]a4, IPUMEHATh HA3BAHHBIC MOJIEIIBHBIE MTPEACTABICHUS IS BBISB-
JIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBIX BEIIECTB U XMMHUECKUX PEAKLINM.
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2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:
o BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOT'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKIIUM;
. (dbopMynHupoBaTh LEIH U 3a/a4Md UCCIEIOBAHMS, MCIIOJIB30BAaTh IMOCTABICHHBIE U CaMO-
CTOSITENIFHO C(OPMYIMPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;
. BJIa/IETh HaBbIKAMM CaMOCTOSTEIBHOIO IUIAHUPOBAHUS U MPOBEIECHUS YYEHUUYECKHUX 3KC-
IIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HaOII0/aTh 3a XOJOM IIPOILECCa, CaMOCTOSITEIIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (OpMyIMpPOBaTh 00OOIIEHUS U BBIBOJbI OTHOCUTEIIBHO JOCTO-
BEPHOCTHU PEe3yJbTaTOB MCCIIEOBAHNUS, COCTABIATH OOOCHOBAHHBINM OTYET O MPOETaHHON pabdo-
T€;
. IPUOOPETATh ONBIT YYEHUUECKON MCCIIEN0BATENbCKOW U IPOEKTHOM JIEATENBHOCTH, IIPO-
SBJISITH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIBHOMY IOMCKY METOJIOB PEIICHHsS IPaKTHYe-
CKHX 3a7a4, IPUMEHEHUIO PA3JINYHBIX METOA0B ITO3HAHUS.

3) padora ¢ unpopmaumeii:
o OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX MH(OpManuu (HaydHO-IIOMYJIIpHAsl JHUTe-
paTypa XUMHYECKOTO CO/IepKaHMsl, CIpaBOuHble ocoOus, pecypcbl IHTepHeTa), aHaIUu3UpOBaTh
UH(POPMALIHIO PA3IMYHBIX BUIOB U (HOPM IMPEICTABICHHS, KPUTHIECKH OIICHUBATh €€ JOCTOBEP-
HOCTb U HEIIPOTHUBOPEYUBOCTE;

o (GOopMyIUPOBATh 3alPOCHl H MPUMEHSTH PA3IMYHBIC METOJBI IIPH IMOUCKE W OTOOPE HH-
dbopMmaruu, HeOOXOAUMOH JIJIsl BBITOJTHCHUS YI4eOHBIX 3a/1a4 ONPEICIEHHOTO TUTIA;

o nproOpeTaTh ONBIT UCIOIB30BAHUS HH()OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA U
Pa3ITUYHBIX TOMCKOBBIX CHCTEM;

o CaMOCTOSITEIILHO BRIOMPATh ONTHMAaJIbHYIO (DOPMY MPEICTaBICHUS HHPOPMAITUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

o UCIIOJIb30BaTh HAYYHBIN SI3bIK B KA4EeCTBE CPEJICTBA MPHU PabOTe ¢ XUMUYECKOW HHPOP-

Malyen: TMPUMEHSTh MEKIpeIMeTHbIe ((PU3NYecKne W MaTeMaTHYeCKHe) 3HAKU M CHMBOIIBL,
dbopmybl, a00OpeBHaTypbl, HOMEHKIATYPY;

L4 HCIIOJBb30BaTh U Hp606pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATTIAJHOCTH.
OeBjaaaenue YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JelCTBUAMM:
L4 3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY)K,Z[8.CMOI>1 TEMBI B XO04€ Axajaora W/ WA AUCKYCCHUH,

BBICKa3bIBaTh UJEU, (POPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBITOJHEHHS HPEAsIo-
JKCHHOM 3a/1a4mu;
o BBICTYIIaTh C NPE3EHTAlMEN Pe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU BBINOJIHEHUH XMMHUYECKOTO JKCIIEpH-
MEHTa, MPAKTUYECKON paboThl MO MCCIEIOBAHUIO CBOMCTB M3Y4ae€MbIX BEILECTB, peau3alliu
y4eOHOro npoekTa U (OopMyIupoBaTh BBIBOJBI MO pe3yjibTaTaM IMPOBEAEHHBIX HCCIEIOBaHUN
yTEM COTJIaCOBaHUS MO3UIUI B X0/1€ 00CYKEHUS 1 0OMEHAa MHEHUSIMHU.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:
o CaMOCTOSITENIHO TJIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESATEILHOCTD,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUH NpU BBIOJHEHWU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 UX pElIeHUs C y4ETOM MOJyuYeHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKLUSAX;
o OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH HAa OCHOBE CaMOaHajJIM3a U CaMo-
OLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:
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. c()OPMUPOBAHHOCTh TMPEJACTABICHUI O XUMHUYECKOW COCTAaBIISIIOIICH E€CTECTBEHHO-
HAY4YHOI KapTHHbBI MUpA, POJIM XUMHUH B MIO3HAHUM SBJICHUHN MPUPOJIBI, B (POPMUPOBAHUU MBbIILI-
JICHUS U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM I pelIeHuUs
IPAaKTUYECKUX 3a/1a4 U HKOJOIMYECKH 0OOCHOBAHHOI'O OTHOLIEHMS K CBOEMY 3/I0POBBIO M IIPH-
POAHOM Cpere;

o BJIAJICHUE CUCTEMOM XMMMUYECKHX 3HAaHHUH, KOTOpas BKIIOYAET: OCHOBOIIOJAraroLIue Mo-
HATHS (XUMHUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHas 000JI0YKa aTOMa, MOJIEKYJa, BaJIEHTHOCTb,
AIIEKTPOOTPHILIATEIILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas opmyna (pa3BEpHyTass U COKpa-
MIEHHAs1), MOJIb, MOJISIpHAsi Macca, MOJSIPHBI 00BEM, YIIepOAHBIH cKeleT, (PyHKIHMOHAIbHAs
rpynna, pagukai, U30Mepus, H30MepPbl, TOMOJOTUYECKUI Psil, TOMOJIOTH, YIJIEBOAOPObI, KHC-
JIOPOA M a30TCO/EpIKallue COEIUHEHNs, MOHOMED, IIOJIMMEp, CTPYKTYPHOE 3B€HO, BEICOKOMOJIE-
KYJISIpHBIE COEIMHEHUs); TEOPUM U 3aKOHBI (TEOpUsl CTPOEHMSI OpraHmdeckux Bewiects A. M.
BytnepoBa, 3aKkOH COXpaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XH-
MHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE MOHWMAaHUS MPUUYMHHOCTU U CUCTEMHO-
CTM XMMMYECKHX SIBJICHUH, (DaKTOIOrMYEeCKHE CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0€3011aCHOM HCIOJIH30BAHNU BAKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH Aes-
TEJIbHOCTHU Y€JI0BEKa;

o c(OpMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepHbIe IPU3HAKU IIOHATUMN, YyCTaHABIMBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBA, CTPOEHUS U
IPEBpALCHUI OPraHNYEeCKUX COeIMHEHUH;

o c(OpMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsSi COCTaBJICHMUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (OPMYII OPTaHUUECKUX BEIIECTB
U YpaBHEHHUH XMMMUYECKHX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

o c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IPHHAJICKHOCTh HM3YUYEHHBIX OpraHuye-
CKHUX BEIIECTB 10 UX COCTABY M CTPOEHHIO K OINpeeIEHHOMY KJIacCy/TpyIine COeAMHEHu (yrie-
BOJIOPOJIbI, KUCJIOPOJ U Aa30TCOJAEpIKAIlUe COECIUHEHHS, BHICOKOMOJIEKYJSIPHbIE COEAMHEHMUS),
JlaBaTh UM Ha3BaHUs 1o cucremaTndeckoit HomeHkinarype (IUPAC), a taxxe MpUBOIUTH TPHBHU-
allbHbIE HA3BaHMs OTJENbHBIX OPraHMYECKHUX BEUIECTB (3TWUJIEH, NMPOIMWIEH, alleTUJIeH, 3TH-
JICHTJIMKOJb, MIIMIEPUH, (GeHo, popManbIerul, aleTanbIeru, MypaBbUHas KUCIO0Ta, YKCYCHas
KHCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAas KUCIIOTA, III0K03a, PPYKTO3a, Kpaxmall, [eJUII0103a,
TJIUIMH);

o c(OpMUPOBAHHOCTh YMEHUS OMPEENATh BUbl XUMHUYECKON CBSA3M B OPTaHUYECKUX CO-
eAMHEHUSX (OMHAPHBIE U KPaTHBIE);
o c(OPMHPOBAHHOCTh YMEHMS MPUMEHSATH IOJIOKEHUSI TEOPUHM CTPOEHHsI OpPraHHMYECKUX

BemiecTB A. M. bytiepoBa 1ist 00bsCHEHHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

. c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHU-
YECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENICH PA3TUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (Me-
TaH, 9TaH, dTUJICH, MIPOIWIICH, alleTuieH, OyraaueH-1,3, metunOyraaueH-1,3, 6eH30I1, METaHON,
9TAHOJI, STWJICHTJIMKOJIb, TJIUIEPUH, (PEHOJI, alleTaabJeT I, MypaBblHAsI U YKCYCHasl KUCIIOTHI,
TIII0K03a, Kpaxmal, IeJIII003a, aMMHOYKCYCHAsh KHUCIIOTa), WJUTIOCTPUPOBATH TCHETUUYECKYIO
CBSI3b MEXJY HUMH YPAaBHEHHSIMH COOTBETCTBYIOIINX XMUMHYECKUX PEAKIIMMA C UCTIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;

. c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEPHU30BaTb HCTOYHUKU YTIIEBOJOPOJHOTO CHIPbHS
(7edTh, TPUPOAHBIN Ta3, YIOJb), CHOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE MPUMEHEHHE TPO-
IYKTOB MepepaboTKH;

o c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUMCICHHUS IO XUMHUYECKUM YpPaBHCHHSIM
(Macchel, 00bEMa, KOTUYECTBA UCXOHOTO BEIIECTBA WM MPOAYKTa PEAKIIUH IO U3BECTHBIM Mac-
ce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB MJIH MPOIYKTOB PEAKIINN );
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. c(OpPMUPOBAHHOCTh YMEHUH BIAJCTh CUCTEMOU 3HAHMI 00 OCHOBHBIX METO/aX HAYyYHO-
r'O MMO3HaHUs, UCIIOJIB3YEMbIX B XMMHUHU NPU U3YUYEHUU BEUIECTB M XUMUYECKUX SIBICHUN (HAOII0-
JIeHUe, U3MEpPEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE), UCIOJIB30BATh CUCTEMHBIE XHUMHYECKUE
3HAHUS U1 NPUHATHUS PEIIEHWA B KOHKPETHBIX JKU3HEHHBIX CUTyalUsX, CBA3aHHBIX C Bellle-
CTBaMU U UX NIPUMEHEHHUEM;

. c(hOpMUPOBAHHOCTh YMEHUI cOOII0OaTh MTPaBUIia MOJIb30BaHUS XUMUYECKONW TTOCYI0H U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMHU IO BBITOJHEHUIO JIA00OPATOPHBIX XUMUYECKUX OIBITOB;

. c(OpMUPOBAHHOCTh YMEHHUHN IUIAHUPOBATH W BBINOJHITH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOICTB, Ka4eCTBCHHBIC PEAKIIMU OPTaHMYECKHUX BEIIECTB, JCHATYpalus OCIKOB MPU HarpeBa-
HUU, LIBETHbIC PEAKIUU OEJIKOB) B COOTBETCTBHH C MpPaBUJIAMHU TEXHHKH 0€30MacHOCTH MpHU 00-
pallleHnH ¢ BEeUIECTBAMH U JIA00pAaTOPHBIM 000PYIOBAaHUEM, MPEACTABIATh PE3YIbTAThl XUMUYEC-
CKOTO JKCIIepUMEHTa B (hopMe 3alicH ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHH U (HOpMyIupo-
BaTh BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

o c(OpMUPOBAHHOCTh YMEHHI KPUTHUECKHU aHATU3UPOBATh XMMHUUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nundopmanmu, UHTEpHET U ApYrux);
o c(OpMUPOBAHHOCTh YMEHHUI COOII0OaTh MpaBUila 3KOJOTUYECKH LIE€JIECO00Pa3HOro MOo-

BEJICHUS B OBITY M TPYAOBOH JIEATEIBHOCTH B IIENIIX COXPAHCHHS CBOCTO 3JI0POBbS M OKPYKArO-
1€l IPUPOTHON Cpelibl, 0OCO3HABATh ONACHOCTh BO3JICUCTBHS HA KUBBIE OPraHU3MbI OIIPEACIIEH-
HBIX OPraHUYECKHUX BEUIECTB, MOHMMAas cMbIca nokazareis [I/IK, noscHaTs Ha nmpumepax crnoco-
OBl yMEHBIIIEHUS U MPEAOTBPAILIEHUS UX BPEAHOTO BO3CHCTBYS Ha OpraHU3M YeJIOBEKa;

L4 JUIA 06yqa10m1/1xcsl C OI'paHUYCHHBIMU BO3MOXHOCTSAMHU 3A0POBBA: YMCHUC IPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAaHHA BEIIECTB U XUMHWYCCKUX HBJI@HI/II;'I;
o A CICIBIX H CJ'Ia6OBI/II[$IH_[I/IX 06yqa}omﬂxc;1: YMCHHUE HCIIOJIb30BATh pe.]'lbe(bHO'

TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.

11 KJIACC
[IpeameTHBIE pe3ynabTaThl OCBOCHHS Kypca «OOIIast 1 HeOpraHudeckas XUMHUs» OTpaxka-
I0T:
. c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKON COCTABIISIIONIEH €CTeCTBEHHO-

HAyYHOU KapTHHBI MHPA, POJIU XUMUU B MMO3HAHUH SBICHUHN MPUPOABI, B (GOPMHUPOBAHUH MBIIII-
JICHUSI U KYJIbTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOMN I pellieHus
MPAKTUYECKHUX 3a7a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPH-
pOIHOM cpene;

. BIIQJICHUE CUCTEMON XMMHYECKUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOIAraloIIHue Mo-
HATHS (XUMHUYECKHI 3JIEMEHT, aTOM, M30TOIl, S-, P-, O- 3JIEeKTPOHHBIE OpOUTATH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIAPHBI 00BEM, BaJI€HTHOCTH, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKHUCIIE-
HUS, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS, METaJUTMYecKasi, BOJIOPOAHAS), KPUCTAILITNYEC-
CKasl peIéTKa, TUMBI XUMUYECKUX PEaKLUH, PaCTBOP, JIEKTPOJIUTHI, HEAIEKTPOIUTHI, IIEKTPO-
JUTUYECKas UCCOLUALINS, OKUCINUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMUUECKOW pEaKINH, XH-
MUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (TEOpHUS SJIEKTPOIUTUYECKON NHUCCOLMAINU, TTEPHO-
nuyeckuit 3akoH [[. Y. MenzeneeBa, 3aKOH COXpaHEHHs] MAcChl BEIIECTB, 3aKOH COXpaHEHUs U
MpEeBpaIlICHUA SHEPIruu Npru XUMHYCCKUX peaKHI/Ile), 3aKOHOMECPHOCTH, CHUMBOJIMYECKUU SI3BIK
XUMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKALIUE B OCHOBE IMOHWMAHMS MTPUUYUHHOCTU U CHCTEM-
HOCTU XUMHYCCKUX ﬂBHeHI/II\/II, (baKTOJ'IOFI/I‘—IeCKI/Ie CBE€ICHUA O CBOP’ICTBaX, COCTaBE, MOJIYUYCHUN U
0e30MacHOM HCIOIH30BAaHUH BAKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPaKTHUECKOM
JeSITEIbHOCTH YEeJI0BEKa,
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. c(hOpPMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTePHbIC IPU3HAKYU MOHSATHH, YCTAHABIUBATD
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

. c(OpMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISi COCTaBJICHUS
dbopMyI BelIeCTB U ypaBHEHUN XMMHYECKHX pEaKlui, cUCTeMaTHuecKylo HoMeHKiaTypy (1U-
PAC) u TpuBHaibHbIC HA3BaHUS OTJCIBHBIX HEOPTAHUYECKUX BEIIECTB (yrapHbBIN ra3, yriIeKuc-
JIBIN Ta3, aMMHUAK, raiméHas U3BecTb, HerauéHasi U3BECTh, MUThEBAs COJIa, MUPUT U JIPYTHE);

o c(OpPMUPOBAHHOCTh YMEHHUH OIPEAETsATh BAICHTHOCTh U CTEICHb OKUCIICHUS XHMHYE-
CKHMX DJIEMEHTOB B COCAMHEHUSX Pa3JIMYHOTO COCTaBa, BUJl XMMHUYECKON CBs3U (KOBaJEHTHAs,
MOHHAsI, METaJJINYecKas, BOJOPO/IHAsI) B COCAUHEHHIX, THUI KPHUCTAUIMYECKOW PEIIETKH KOH-
KpPETHOr0 BellecTBa (aTOMHas, MOJIEKYJIApHas, MOHHAs, METaJUIMYECKas), XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHHIA;

. c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHHAIC)KHOCTh HEOPTaHMYECKHX Be-
IIECTB IO X COCTABY K ONpPEICNEHHOMY KJIACCY/TPYIIIe COSTUHEHUH (IPOCThIE BEIIECTBA — Me-
TaJIbl U HEMETAILJIbl, OKCHUJIbI, OCHOBAHHUS, KUCTIOThI, aM()OTEpHbIE THAPOKCUIDI, COJIH);

. c(hopMUPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICI Tieproanyeckoro 3akona JI. . Menne-
JeeBa M JEMOHCTPUPOBATh €r0 CUCTEMAaTHU3UPYIONIYIO, OOBSCHUTEIbHYI0 M MPOTHOCTUYECKYIO
(ynkuun;

o c(OpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh 3JEKTPOHHOE CTPOECHHUE aTOMOB XMMMYeE-
cKkuX aneMeHToB 1—4 nepuonoB [lepronuueckoi cucteMbl xumMuueckux snemeHToB . 1. Men-
Jie7ieeBa, UCIOJb3Ys MOHATUSA «S-, P-, 0-3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETHUCCKUE YPOBHNY,
OOBSCHATH 3aKOHOMEPHOCTU U3MEHEHUsI CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COCAMHEHUH 1O
nepuonaam u rpynmnam [lepuoanueckoil cucrembl xumudeckux 3neMeHToB /. 1. Mennaeneesa;

. c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMUYECKHE CBOM-
CTBAa HEOPraHWYECKHUX BEILIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE I'€HETHYE-
CKOM CBSI3U MEXAY HEOPraHMYECKUMH BEIIECTBAMH C IMOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIINUX
XUMUYECKHUX PEAKIUM;

. c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKIUU MO Pa3IMYHBIM
IpHU3HaKaM (YUCIIy ¥ COCTaBY pearupyrollux BEIIeCTB, TEINIOBOMY 3D (EKTy peakuuu, U3MeHe-
HUIO CTETICHEeW OKMCIICHUS HJIEMEHTOB, 0OpPaTUMOCTH PEAKIH, YUaCTHIO KaTaan3aTopa);

o c(hOpMUPOBAHHOCTh YMEHUM COCTABJSATH YPaBHEHUS PEaKIMi Pa3IMYHBIX THUIIOB, TOJI-
HBIE M COKpAIEHHBIE YPABHEHHS PEaKIMii MOHHOTO OOMEHA, yUUThIBas YCJIOBHS, MPU KOTOPBIX
3THU PEAKIMU UAYT A0 KOHIIA;

o c(hOpMUPOBAHHOCTh YMEHUH MPOBOJAUTH PEAKIIUH, TIOTBEPIKAAIOIINE KAaUeCTBEHHBINA CO-
CTaB Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IyTEM HOHBI, MPHUCYT-
CTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

. c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;
. c(OpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaKInH

OT pa3NUYHbIX (DAKTOPOB; XapaKTepP CMEUICHUS XMMUYECKOIO PAaBHOBECHS! B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

. c(OPMHPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh XMMUYECKHE IMPOLECCHI, JIeXKAIIHE B OC-
HOBE IPOMBIIIUIEHHOTO TOJIyYEHHUsI CEpHOM KHUCIOTHI, aMMHMaKa, a TakXke CPOPMHPOBAHHOCTh
IpeJcTaBlIeHUH 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

o c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCIICHUS C UCTIOIb30BAaHUEM MOHATHUS «Mac-
COBas JI0JIs BEILIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XMMUYECKUX PEaKIUsX,
Macchl BellecTBa UM 00bEMA T'a30B M0 U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce UM 00bEMY
OJIHOTO M3 YYaCTBYIOLIMX B PEAKIMM BELIECTB, TEIIOBOTrO AP eKTa peakiiii Ha OCHOBE 3aKOHOB
COXPaHEHMsI MacChl BELLIECTB, IPEBPAILLCHUS U COXPAaHEHUS YHEPTUH;
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. c(OpPMHPOBAHHOCTh YMEHHI COOJIIOaTh MPaBUIIA MOJIb30BAHUS XMMUYECKON MOCYI0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAIEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OMBITOB;

o c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBAaTh M BBIIOJHATH XUMHYECKHH SKCHEPUMEHT
(pa3noxxkeHue Mepokcuaa BoJOpoJa B MPUCYTCTBUM KaTalW3aTopa, ONpe/eleHne cpeibl pacTBO-
POB BEIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO HHIMKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB HA CKO-
POCTh XMMHUECKOW pEaKLMU, peakKlii HOHHOTO 0OMEeHa, KaueCTBEHHbIE PeaklUu Ha cyiabdar-,
KapOOHAT- M XJIOPUA-aHHOHBI, HA KATUOH aMMOHUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad 10
temaM «Metamiel» U «HemeTamib») B COOTBETCTBUU € IIPABUIIAMU TEXHUKH 0€30I1aCHOCTH IpU
00palIeHn! ¢ BEIECTBAMHU U J1a0OPaTOPHBIM 000pYIOBaHUEM, MPEACTABIATH PE3YIbTAThl XUMHU-
YECKOIo SKCIEpUMEHTa B (hopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX peakuuil 1 popMmyaupo-
BaTh BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

o c(OPMHPOBAHHOCTh YMEHMH KPUTHUYECKH aHAJIU3UPOBAaTh XMMHUYECKYIO0 HH(pOpMAIHMIO,
[OJy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYyHuKanuu, MHTepHer u apy-
rux);

o c(OpPMHPOBAHHOCTh YMEHHMH COOJIIOaTh MpaBUiIa 3KOJOIMUYECKH L€J1ecO00pa3Horo mo-
BE/ICHUS B OBITY U TPYIOBOH JEATENBHOCTH B LEJIAX COXPAHEHMs CBOETO 3/I0POBbs U OKPYKako-
LIeH IPUPOJHON CpeJibl, OCO3HABATh ONIACHOCTh BO3JICHCTBHS HA KUBBIE OPraHU3MBbI OIIPEACIIEH-
HBIX BEILECTB, MOHUMAas cMbIci nokaszarens [IJIK, noscHaTe Ha npuMepax crnocoObl yMEHbLIIe-
HUS U IIPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

o Ui 00yYaroluXcs ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[J0POBbS: YMEHHUE IPUMEHSThH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEILECTB U XUMUYECKUX SIBJICHHH.
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Kiace 10
KomnuectBo yacoB B Hememo 1
KonnuecTBo yacoB Bcero 3a yueOHsblii rog 34

TeMarnueckoe rIaHUPOBaHUE

Ne
n/n

HaunmenoBanue
pa3zesioB H TeM

Koanue-
CTBO
aKaje-
MHYe-
CKHX 4Ya-
COB, OT-
BOAMMBIX
Ha 0CBO-
eHmne
KaKI0ro
pasaena
M TEMBI

Conep:xanue yueOHOH TeMbI

OcHoOBHBIE BUABI 1€ATCJIbHOCTH

DJIeKTPOHHBIE

(uudposbie) 00pa3o-
BaTeJIbHbI€ Pecypchl

Yuér paboueii mpo-
rpaMMbl BOCIIUTAHHS

Paspnen 1. Teopernyeckue 0OCHOBbI OPraHUYeCKOM XU

mum (3 4)

Tema 1. Ilpen-
MeT OpraHuye-
CKOH XHUMMHH.
Teopusi xumunue-
CKOI'0 CTPOeHMS
OpPraHM4YecKUuX
coeTUHEeHMI

3

[Mpenmer oprannveckoi XMMHUHN: €€ BOSHUKHOBE-
HHE, Pa3BUTHE U 3HAYCHHE B TOJTYYCHUH HOBBIX
BEIL[ECTB U MaTepuasioB. Teopus cTpoeHus opra-
HUUYECKHX coenuHeHnii A. M. Bytneposa, e€ oc-
HOBHBIE TOJIOKeHUsL. CTPYKTYpHBIE HOPMYIIBI
OpraHMYecKHX BemecTB. ['oMosorus, n3omepus.
XUMH4ecKas CBA3b B OPraHMYECKUX COCIUHEHH-
AIX: KpaTHbIE CBSI3H, G- U T-CBS3H.
[IpencraBnenune o kIaccUPUKALMK OpraHuye-
ckux BemecTB. HoMeHknaTypa opraHuueckux
COeIMHEHMH (cucremMaTruueckast) ¥ TpHBHAIb-
Hbl€ Ha3BaHUS BAXHEHIINX MpeCTaBUTEIICH
KJIACCOB OPTaHWYECKUX BEIIECTB.

PackpbIBaTh CMBICI H3y4aeMbIX
HOHATHH (BBIABIATH UX Xapak-
TepHbIE MPU3HAKH), yCTAHABIIHU-
BaTh UX B3aUMO-CBSI3b.

IIpuMeHsTh NOI0XKEHNS TEOPUU
CTPOEHHUS OPraHUYECKHUX CO-
ennnennii A. M. Bytneposa qis
0OBSCHEHUSI 3aBUCHMOCTH
CBOMCTB BELIECTB OT UX COCTaBa
1 CTPOCHHUSL.

Hcnonb30BaTh XUMHYECKYTO
CHMBOJIMKY JUISl COCTABJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpAIIEHHON)
(hopMysT OpraHNIECKHX Be-
LIECTB.

OnpenensTh BUIBI XUMUIECKOM
CBs3U (OAMHApPHBIE, KPATHBIE) B
OPTraHMYECKUX COCTUHCHHSIX.

https://academy-
con-

tent.apkpro.ru/lesson

YCTAaHOBJICHHE
JIOBEPUTEIb-

/a9f3d191-5ele-
4e24-ac02-
efb16fa49f6a

HBIX OTHOIIIC-
HUU MEXIY
VYUTEJIEM H €ro
YUEHUKAMH,
CIOCOOCTBYIO-
IIUX TTO3UTHB-
HOMY BOCIIPHSI-
THIO YYalMH-
csl TpeOoBaHU
U IPOCBO ydu-
TeJsl, IPUBJIe-
YCHHIO MX
BHUMaHUS K
oOcyxmaemMon
Ha YpOKE MH-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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Ne Koanue- OCHOBHBIE BUBI AeATEILHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
akaje- BaTeJIbHbIE Pecypchbl
MHYe-
CKHX Ya-
HanmenoBanue | coB, oT- .
Copaep:xanue y4eOHOIl TeMbI
pa3/enoB M TeM |BOAMMBIX
Ha 0CBO-
eHue
KaK/10T0
pasaena
U TeMbI
dbopmaruu, ak-
TUBHU3allUHU UX
MO3HABATEIIb-
HOH JesITEINb-
HOCTH
JdemoncTpauuu PackpbIBaTh poib OpraHUYECcKOi
— O3HaKOMJIEHHE ¢ 00pa3aMy OpraHuIeCKUX XMMUH B )KU3HH YEJIOBEKa, HJI-
BEILIECTB M MaTepualaMy Ha UX OCHOBE; JTIOCTPUPOBATH CBA3B C APYTHMHU
— OIIBITHI 110 MPEBPAILECHUIO OPTaHUYECKUX HayKaMH.
BEIIECTB NMPHU HarpeBaHuM (IUiaBieHue, o0yrmm- | Habmromath U OnuchIBaTh IEMOH-
BaHHUE U TOPEHHE). CTPaLMOHHBIE OIBITHI; IIPOBO-
JlaGopaTopHbIii ONBIT JIUTh U OIHCHIBATh Jaboparop-
— MOJIEIUPOBAHHUE MOJIEKYJ OPTaHUIECKUX HBIE OIIBITHI
BEIIIECTB
Paznen 2. YraeBonopoas (13 4)
Tema 2. Ilpe- 2 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHU | PackpbiBaTh CMBICT U3y4aeMbIX https://academy- MPUMECHECHHE Ha
AeJIbHbIE yTJIe- psizn. MeTtaH 1 3TaH — NpOCTeHIINe NpecTaBy- TIOHSATHH (BBISBIATH X XapaK- con- ypOKe HHTEp-
BO/IOPO/ABI — TEJN aIKaHOB: (PM3MYECKUE U XUMHIECKHUE TepHBIC MPU3HAKH), ycTaHaBu- | tent.apkpro.ru/lesson
ATKAHBI CBOMCTBA (peaKkIuy 3aMEIIEeHHS 1 TOPEHHs), BaTh MX B3aHMO-CB#3b, Hcnonb- | /258ddc06-ec23- AKTHBHBIX
HaXO0XJIEHNE B TIPUPOJIE, MOJTyUeHHe U IPUME- 30BaTh COOTBETCTBYHOIIME T10- 473c-b3d7- (opm paboTe!
HEHHe HSITHSI IPH OTTMCAHNH COCTABa, ed82fcaddd02 Y4Yaluxcs: -
CTPOCHHMSI ¥ MIPEBPAILCHUN Op- HUHTEJUICKTY-

TaHUYECKUX COCTUHEHUH.

QJIbHBIX UTD,
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Ne Koanue- OCHOBHBIE BUBI AeATEILHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
aKaje- BaTeJbHbIE PeCypChl
MuYe-
CKHX Ya-
HaumeHoBaHue | COB, OT- N
Copaep:xanue y4eOHOIl TeMbI
pa3iesioB M TEM (BOAMMBIX
Ha 0CBO-
eHne
KaKI0T0
paszena
U TeMBbI
Hcnone30BaTh XUMUYECKYHO CTUMYJIUPYIO-
CHMBOJIUKY UISl COCTABJICHUS IIUX [O3HABA-
MOIIEKYJIAPHBIX H CTPYKTYPHBIX TETBHYIO MOTH-
(pa3BEpHYTOH, COKpaIIEHHO)
(OpMyJ OpraHMYECKHX Be- Balulo IKOJIb-
ICCTB. HHUKOB
YcraHaBiaMBaTh NPUHAJIEKHOCTD
BEILIECTB K ONpeeIEHHOMY
KJIacCy YTieBOJIOPOIOB IO CO-
CTaBY M CTPOCHHMIO, Ha3bIBATh
UX [0 CHCTEMAaTHYeCKON HO-
MEHKJIAType; IPHUBOJUTH TPH-
BUAJIbHBIC
Tema 3. Hemnpe- 6 AJIKEHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHYECKHUI Ha3BaHMs OTIEJBHBIX MPEICTa- https://academy- OCO3HAHUI
AeJIbHBIE yTJle- psia. DTUIICH U IPOIMICH — OpocTeiiiime BUTENeH yIIeBOI0pOaoB. con- HEOGXOIMOCTH
BOJIOPOABI: aJI- NpEICTABUTENN ATKEHOB: GU3HIECKHe K XUMHU- | OmpeaensaTh BUIbl XHMUYECKO tent.apkpro.ru/lesso
KeHBI, aJIKajiHe- 4ecKHe CBOMCTBA (PEaKIMK THAPUPOBAHHS, Ta- CBA3M B MOJIEKYJIAX YIIIEBOJIO- n/4038171e-4158- [MCIOJIb30BAHNA
HbI, AJIKHHBI JIOTEHUPOBaHUS, TUAPATAIIUH, OKUCICHUS U POJIOB; XapaKTepU30BaTh 3aBH- 4bd1-ae98- ITOCTUXKEHUN
TIOJTUMEPH3AITNHN ), TTIOJTYUCHHE U IPUMEHEHHE. CHMOCTH peakImonHoit crroco6- | 18dclcfh9399

Anxanuensl. byranuen-1,3 u MmetunOyraaueH-
1,3: cTpoeHue, BaxXHENIIINE XUMHIECKUE CBOM-
cTBa (peakuus noimmepusanun). [lomyuenue
CHUHTETHUYECKOTO KaydyKa U PE3HHBI.

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTHUECKUII psi. ALleTUNEeH — MPOCTen-
LI peICTaBUTENb AIKMHOB: COCTaB, CTpOe-

HOCTH YIJIEBOJOPOIOB OT Kpat-
HOCTH KOBAJICHTHOM CBSI3U.

XapakTepu30oBaTh COCTaB, CTPOE-
HUe, IPUMEHEHNe, Gpuzndeckue
U XUMHUUYECKUE CBOICTBA, BaX-
HeHnme croco0b! MOTyYeHUs
TUIHWYHBIX IpeJCcTaBUTeNneit

XUMHHM U1l pe-
IIEHHUsI BOIIPOCOB
palOHAIbHOTO
MPUPOAOIOIB30-
BaHUS;
aKTUBHOTO
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Ne Koanue- OCHOBHBIE BUBI AeATEILHOCTH JJIeKTPOHHbBIE Yuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
aKaje- BaTeJbHbIE PeCypChl
MuYe-
CKHX Ya-
HaumeHoBaHue | COB, OT- N
Copaep:xanue y4eOHOIl TeMbI
pa3iesioB M TEM (BOAMMBIX
Ha 0CBO-
eHne
KaKI0T0
paszena
U TeMBbI
HHe, GU3NYCCKHE U XMMUYECKUE CBOWCTBA (pe- Pa3IHYHBIX KJIACCOB YIJIEBOIO- HETIPHUSTHS
aKIWK THAPUPOBAHHUS, TaIOTCHUPOBAHUS, THI- pozmoB (MeTaHa, dTaHa, STUIICHA, NeiicTBHil,
partamum, TOpeHus ), IOIydYeHUE U IPUMCHEHUE glé[zzzgz;a, Oyranuena-1,3, MPHHOCATIIX
BBISBIATE TEHETUYECKYIO CBS3h BpEll OKpYyxa-
MEXKy YIJIEBOJOPOAAMH U MOJI- oI TTpU-
TBEPKJATh €€ HAIMUKUE ypaBHE- pOIHOU cpene,
HIUSMH COOTBETCTBYIOLIMX XH- YMEHHSI IIpO-
MHYECKHX PEaKIni ¢ HCTIONb-
THO3UPOBATh
30BaHHEM CTPYKTYPHBIX (Op-
My HeOaronpu-
Xapakrepu3oBaTh HCTOUHUKH STHBIC OKOJIO-
YIIIEBOIOPOIHOTO CHIPhS THUeCKHe II0-
(redTh, MPUPOIHEIIL ra3, cleCTBUS
YTOIIB), CIIOCOOBI MX TIepepa-
GOTKH U MPAKTHIECKOE TIPHME- npe)mpnmea-
HEHHE T0JTy4aEMbIX TIPOLYKTOB. CMBIX ICH-
CTBHH U
pesoTBpa-
IIaTh UX;
Tema 4. Apoma- 2 Apensl. Bensos: cocras, ctpoenue, Gpusndeckue | McCmosp30BaTh €CTECTBEHHO- https://academy- OCO3HAHUI
THYECKHe yrje- U XUMHYECKHE CBOMCTBA (PEAKIMH TaIOTeHUPO- Hay4YHbIC METO/BI TO3HAHUSI — | CON- HEOGXOIUMOCTH
BOZIOPO/IBI BaHMS ¥ HUTPOBAHUS ), MOJyYEHHE U TPUMEHE- MPOBEJIEHUE, HAOIIOAEHHE U tent.apkpro.ru/lesson
nue. Tonyon: cocmas, cmpoenue, uzuueckue u ONHMCaHHe XUMUYECKOro okcne- | /d86d7d00-d5h4-  ACIOIB30BAHUA

Xumuyeckue ceolicmaa (peakuuu cajloeeHupoesa-

puMeHTa (J1abopaTopHBIE U

491d-aded-

IMOCTUIKEHUI
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n/n

HaumenoBanue
pa3nesoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKa0ro
pa3neia
M TeMBbI

Copaep:xanue y4eOHOIl TeMbI

OcHoOBHBIE BHABI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposbie) o0pazo-
BaTeJIbHbIE Pecypchbl

Yuér paboueit mpo-
rpaMMbl BOCIIHTaHHS

HUus u Humposaﬂwz), nojxydyerue u npumeHerHue.
ToKCHIHOCTD ApCHOB. I'enermdeckas cBsI3b yr-
JICBOAOPOA0B, MPUHAJIC)KAIINX K pa3IMdYHbIM

KjlaccaM

MIPaKTHIECCKHE PaOOTHI).

CrenoBath npaBuiaM Oe3omac-
HO paboTHI B 1ab0paTOpuu
NP UCTIOJIb30BAHMH XUMHYE-
CKOM mocy bl ¥ 000PYAOBaHMUS,
a TaKoKe MpaBuiIaM o0parieHus
C BEIIECTBaMH B COOTBETCTBHU
C MHCTPYKIMSIMH I10 BBITIOJIHE-
HUIO Ja0OPaTOPHBIX OIBITOB M
MIPAaKTHYECKHUX PadoT MO T0ITy-
YEHUIO U U3YYCHHIO OpraHnye-
CKHX BEIIECTB.

[TpeacTaBnsTh pe3yabTaThl FKC-
nepuMeHTa B (hopMe 3arucu
ypaBHEHHI COOTBETCTBYIOIIUX
peaKIuii ¥ JeNaTh BHIBOBI HA
HX OCHOBE.

[TpoBOANTD BBIYHCIICHHS TI0
YPaBHEHHIO XUMUYECKON peak-
UM

CaMOCTOSITeNIFHO IJIaHUPOBATh U
OCYIIECTBIISITH CBOIO TTO3HABA-
TENBHYIO eSITEJIbHOCTD; TIPH-
HUMaTh aKTHBHOE Y4acTHE B
IpYIIOBOH Y4eOHO! /esiTeNnb-
HOCTH

c3ddal9feef4

XUMHH JUISL pe-

[IICHUST BOTIPOCOB

paIMOHAIBHOTO

MPUPOIOTIONB30-

BaHUS;

AKTUBHOTO
HETPUATUSA
JIEHCTBHH,
MPUHOCSIINX
BpeJl OKpyXka-
FOLEN IPUPOJI-
HOU cpene,
YMEHHUS MPo-
THO3UPOBATh
HeOIaronpusT-
HBIE DKOJIOTH-
YECKHUE M0-
CJIEJICTBHSI
npeAnpUHIMa-
€MBIX JEeHUCTBUHU
Y TIpeI0TBpa-
IaTh UX;
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Ne Koanue- OCHOBHBIE BUBI AeATEILHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
akaje- BaTeJIbHbIE PeCYPChI
MHYe-
CKHX 4Ya-
HaumeHnoBanue | coB, OT- N
Copaep:xanue y4eOHOIl TeMbI
Pa3/1esioB M TeEM |BOAUMBIX
HAa 0CBO-
eHue
KaKI0r0
pa3neia
H TeMblI
Tema 5. Tlpu- 3 [IpupoaHbIe HCTOYHHUKH YTiIeBoA0poaoB. [Tpu- https://lesson.edu.ru/0 OCO3HAHHUS
POIHBIE HCTOY- POJIHBIH ra3 1 MOMYTHbIC HE(TSIHBIC Ta3bl. 4/10 HEOGXOIMMOCTH
HHUKH YIJIEBOI0- Hed1s 1 e€ npoucxoxaenue. CriocoObI mepe-
POOB W MX Iie- paboTKK He(THU: TIEPErOHKA, KPEKUHT (TEpMHU- MCII0JIb30BAHNA
pepadorka YEeCKUH, KaTaTUTHUECKHii), Tuposu3. [IpoayKTs ITOCTUIKEHUI

nepepabOTKU HEPTH, UX IPUMEHEHHUE B TIPO-
MBIIUICHHOCTH U B OBITY. KaMeHHBIH yrois u
MPOAYKTHI €T0 MepepadoTKu

XUMHH U1 pe-
[IICHUS BOIIPOCOB
PaMOHAIIBHOTO
MIPUPOIONIOIIB30-
BaHUS;
AKTUBHOT'O
HETIPUATHS JeU-
CTBUM, TPUHO-
CAIIMX BpEJ
OKpYy>KaroIen
[IPUPOJHOM Cpe-
e, YMEHHsI Ipo-
THO3UPOBATh HE-
OJ1aronpusITHBIE
DKOJIOTUYECKHE
[TOCJIEICTBHS
MpeaIpuHIMac-



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Ne Koanue- OCHOBHBIE BUBI AeATEILHOCTH JJIeKTPOHHbBIE Yuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
akaje- BaTeJIbHbIE Pecypchbl
MHYe-
CKHX Ya-
HanmenoBanue | coB, oT- .
Copaep:xanue y4eOHOIl TeMbI
pa3/enoB M TeM |BOAMMBIX
Ha 0CBO-
eHue
KaK/10T0
pasaena
U TeMbI
MBIX JEeHCTBUU U
MpCa0TBpallaThb
NX;
JdeMoHcTpanus
— koymekmn «HedTe» 1 «YToIbY.
JlabopaTopHble ONbITHI
— O3HaKOMJIEHHE C 00pa3IaMu MacTMacc,
Kay4qyKOB U PE3HHBI;
— MOJENINPOBAaHUE MOJIEKYJI YTJIEBOJIOPOIOB 1
rajJoreHONPOU3BO/HBIX.
IpakTnyeckasi padora
Ne 1. ITonmyueHue 3TuUIEHA U U3YYEHHUE ETO
CBOWCTB.
Borunciaenus
— 110 YpPaBHEHHUIO XMMHUYECKOH peakiiu (Mac-
Chl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIllECTBA
WA TIPOAYKTA PEAKIINU 110 U3BECTHBIM MaAcCCE,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOIHBIX BeE-
IIECTB FJIU MPOAYKTOB PEAKIINH)
Pa3znen 3. Kuciiopoacoaep:kamue opranudeckue coegqunenus (13 1)
Tema 6. Ciup- 3 IIpenenbHble 0fHOATOMHbIE clIUPTHL. MeTanon | PackpsiBaTh cMbICT H3ydaeMbIx  [nttps://academy- NPUHATHE U Pea-
Thl. ®eHo Y 3TAHOI: CTPOEHHE, (PU3NIECcCKHe U XUMHUUe- TIOHATHH (BBIBIATH UX Xapak-

con-

JIM3ALHIO 1[EH-
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n/n

HaumenoBanue
pa3nesoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKa0ro
pa3neia
M TeMBbI

Copaep:xanue y4eOHOIl TeMbI

OcHoOBHBIE BHABI AeSITEJIbHOCTH

JJIeKTPOHHbBIE

(uudposbie) o0pazo-
BaTeJbHBIE Pecypcehl

VYuér paboueit mpo-
rpaMMbl BOCIIHTaHHS

CKHe CBOMCTBa (peakIuy ¢ aKTUBHBIMU MeTaJl-
JIaMH, TAJIOT€HOBOIOPOaMH, TOPEHHE), IPUMe-
HeHue. Bonopoanas cBs3b. [leiicTBue MeTaHOIA
Y 9TaHOJIa Ha OPTaHU3M YeJIOBeKa.
MHoOroaToOMHBIE CIIAPTHL. DTHUIICHTINKONb U
TIIMIEPUH: CTPOCHHE, (PH3UUECKUE U XUMUYIe-
CKHe CBOMCTBa (B3aMMOJICHCTBHUE CO IIETOYHBI-
MU MeTaJUIaMH1, KAaYeCTBCHHAs peaKIlis Ha MHO-
TOAaTOMHBIE CITUPTHI).

TepHbIEe IPU3HAKHN), yCTaHABIIU-
BaTh X B3aUMO-CBA3b, UCIIOJIb-
30BaTh COOTBETCTBYIOIIHE 110~
HSTUSI IPH ONIMCAHUH COCTAaBa,
CTPOCHHS U IIPEBPAILCHHUIT Op-
TaHUYECKHX COCTMHEHUI.

Hcnone30BaTh XUMUYECKYHO
CHMBOJIMKY UISl COCTABJICHUS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpAIIEHHOM)
(hopMyJ OpraHNYEeCKHX Be-
I[ECTB.

tent.apkpro.ru/lesson

HOCTEH 3710pO-

15439¢18b-7440-
4b6f-bf84-
c04fa471694f

BOTO U 0e3-
OIMacHoro 00-
pa3a KH3HH,
MOTPeOHOCTH B
¢buznyecKom
caMoCoBep-
IIICHCTBOBaHUH,
3aHSATUSIX CIIOP-
THUBHO-
03/I0POBUTEb-
HOHU JIeATeNb-
HOCTBIO,
HETIPHUSTHE
BPE/IHBIX MPH-
BBIUCK: Kype-
HUS, YIIOTpeO-
JICHUS aJTKOTO-
7151, HAPKOTUKOB

HeiicTBue Ha opranu3M uenoBeka. [I[pumeHeHue
TJIMIEPUHA U STUICHT KOS,

®enon. CtpoeHne MOJICKYJIbI, PU3MUECKUE U
XUMHUYECKHe CBOHCTBA GeHoNa. TOKCUIHOCTh

YcranaBnuBath MpUHAIJICIK-
HOCTb BCUICCTB K onpeaenéﬂ-
HOMY KJIaCCy IO COCTaBy U
CTPOCHUIO, HA3BIBATH UX I10 CH-
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n/n

HaumenoBanue
pa3nesoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKa0ro
pa3neia
M TeMBbI

Copaep:xanue y4eOHOIl TeMbI

OcHoOBHBIE BHABI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposbie) o0pazo-
BaTeJIbHbIE Pecypchbl

VYuér paboueit mpo-
rpaMMbl BOCIIHTaHHS

(enona. [Ipumenenue peHoma

Tema 7. Aabjae-
ruabl. Kapoono-
Bbl€ KHCJIOTHI.
Caoxubie 3¢u-

pbI

Anpnerunsl u kemonsi. DopManpaerusa, are-
TaNBJCTUA: CTPOCHUE, (PU3NIECKHE U XUMHUYC-
CKHE CBOMCTBa (pEaKIK OKICICHHS U BOCCTa-
HOBJICHHSI, KAYECTBCHHBIC PEAKIIHH ), TIOTyICHHUEC
Y TIpUMEHEHHUE.

Ayemon: cmpoenue, usuueckue u XumuyecKue
ceolicmaa (peakyuu OKUCIeHUs. U BOCCMAHO0Be-
HUS), NOJYYeHUe U NpUMeHeHUe.

CTEMaTHYECKOH HOMEHKJIATYPE;
MIPUBOJIUTH TPUBUAIbHBIE
Ha3BaHMs OTAEIBHBIX IPEACTa-
BUTEJIEH KHCIIOPOICOACPKALIUX
COCJIMHEHUM.

XapakTepu3oBaTh COCTaB, CTPOE-

HHE, IpUMEHEHne, (hu3ndecKue
U XMMHYECKHE CBOMCTBA, BaXK-
HeWIIne cocoObl MOTyueHHs
THIWYHBIX MIPEACTaBUTENCH
Pa3IMYHBIX KJIACCOB KHCIOPO-
COZIeprKalliX COeANHEeHNH (Me-
TaHOJIa, 3TAHOJA, [TIUIEPHHA,
(enona, popmanbaerua, are-
TalbeTNa, YKCYCHOH KHCIIO-
TBI, TIFOKO3BI, KpaxMaia, 1ej-
JIFOJIO3bI); BBISIBIISITH T€HETHYE-
CKYIO CBSI3b MKy HUMU U
MOATBEPKAATh €€ HAIN4Ke
yYpaBHEHHUSIMU COOTBETCTBYIO-
IIUX XUMHYECKHUX PEaKINi C
HCIIOJIb30BaHHEM CTPYKTYPHBIX

¢dopmyi.

OnuceiBaTh COCTaB, XUMHUYECCKOC

CTPOCHUEC U TPUMCHCHUEC KU~
POB, XapaKTE€prU30BaTh UX 3HA-
YCHUC IUIA )KU3HCACATCIbHOCTHU

https://academy-
con-
tent.apkpro.ru/lesson/

86640b319-0ba3-4945-

b076-cb7ae5858h90

MPUHSITHC U pea-
ITU3aIUI0 [IEHHO-
CTEl 3J0pOBOTO
1 6e301acHOro
00pasa Ku3HH,
MOTPEOHOCTH B
(uznyeckom ca-
MOCOBEPILIECH-
CTBOBaHHH, 3a-
HSATHUSX CIIOp-
TUBHO-
0370POBHUTEIb-
HOU HesITenbHO-
CTBIO, HETIPUSTUE
BPETHBIX MTPH-
BBIUCK: KYpEHUS,
YIIOTpeOICHHS
QIIKOTOJIS,
HApPKOTHKOB



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
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Ne Koummue- OcHOBHbIE BUABI AeSITEILHOCTH JJIeKTPOHHbBIE Yuér pabodeit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
akaje- BaTeJbHBIE Pecypcehl
MHYe-
CKHX Ya-
HaumeHnoBanue | coB, OT- .
Copaep:xanue y4eOHOIl TeMbI
pa3/enoB M TeM |BOAMMBIX
Ha 0CBO-
eHue
KaK/10T0
pasaena
U TeMbI
OpTaHH3MOB.
Oco3HaBaTh ONACHOCTh BO3JEH-
CTBHS Ha J)KUBBIE OPTaHI3MEI
OIIPECIEHHBIX OPIraHUYECKUX
BEILECTB U MOSICHATH Ha ITPHUMe-
pax cnoco0bl yMEHBIICHUS U
NPEAOTBPAIIECHUS X BPEIHOTO
BO3/JCICTBUS HA OpPraHU3M 4e-
JIOBEKa.
ORHOOCHOBHBIE IIpeieTIbHbIE KapOOHOBBIE KUC- | VICIONIBh30BaTh €CTECTBEHHO-
JI0TEI. MypaBbUHAS U YKCYCHAsl KUCIIOTBI: CTPO- Hay4YHbIC METOBI TO3HAHUSI —
eHne, (PU3NUECKUe U XUMHYECKHE CBOMCTBA MIPOBEJICHUE, HAOIIOICHHE U
(cBoiicTBa, 00MIIME IS KIacca KUCIIOT, PEaKIHs OIMCaHNe XUMHIECKOTO HKCIIe-
STepUBUKAIHN), TOTyICHHUE U IPHUMCHCHHE. puMmeHTa (J1abopaTopHbIe U
CreaprHOBas M OJIEMHOBAsI KUCIIOTHI KaK Mpe- MIpaKTHYeCcKHe paboThl).
CTaBUTEJH BBICIINX KapOOHOBBIX KHCIOT. Mbia | CrienoBath npaBuiam Ge3onac-
KaK COJIN BBICIIMX KapOOHOBBIX KHCIIOT, HX HoH paboTsl B 1aboparopun
Mo¥oIIee JeHCTBHE. MIPU MCIIOJIb30BAHUHM XHUMHUUE-
CrnoxHble 3(HUPHI KaK TPOU3BOIHBIC CKOM TOCYIBI M 000PYZOBAHHS,
Kap-00-HO-BBIX KHCIOT. [ MAPOIIN3 CIIOKHBIX a Tak)Ke MpaBHiIaM 0OpaIeHns
a¢upoB. XKupsel. ['maponus xupos. [Ipumene- C BEMIECTBAMU B COOTBETCTBUNU
HHE XHUPOB. bronormdaeckas pois )KUPOB C MHCTPYKIMSIMH BBITIOJTHEHHS
Ja00PaTOPHBIX OIBITOB U MPAK-
Tema 8. Yrieso- 3 YriaeBoasl: cocTaB, Kiaaccu(UKaIs yIrieBoI0B THYECKHX padoT 1o nosryyenuto |https://academy- PCTETUYECKOE OT-

AbI

(MoHO-, Tu- 1 osucaxapubl). ['moko3a —
NpOCTEHIINI MOHOCAXapUA: 0COOCHHOCTH

1 U3Yy4YCHUIO OPraHNYCCKUX BEC-
ICCTB

con-
tent.apkpro.ru/lesson/

HOIIICHHUE K MHPY,
BKJIIOYASl ICTETUKY



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

n/n

HaumenoBanue
pa3nesoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKa0ro
pa3neia
M TeMBbI

Copaep:xanue y4eOHOIl TeMbI

OcHoOBHBIE BHABI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposbie) o0pazo-
BaTeJIbHbIE Pecypchbl

Yuér paboueit mpo-
rpaMMbl BOCIIHTaHHS

CTPOEHHS MOJIEKYIIBI, QU3HICCKHUE M XHMHUUE-
CKMeE CBOMCTBA (B3aUMOICHCTBHE C THAPOKCHU-
nom meau(1l), okuceHne aMMHUAYHBIM PacTBO-
pom okcunaa cepedpa(l), BoccraHoBIeHUE, OpO-
JKEHUE

[TpencTaBnsATh pe3yIbTaTHI FKC-
nepuMeHTa B popme 3ammcu
YpaBHEHHUI COOTBETCTBYIOIMX
peaxIuii ¥ 1enaTh BEIBOJIBI HA
UX OCHOBE.

ITpoBOIUTH BEIYUCICHHS 1O
YpaBHEHUIO XUMHUECKOU peak-
MU,

CaMOCTOSITENbHO MJIAHUPOBATH U
OCYIIECTBIISITH CBOIO TTO3HABA-
TENBHYIO ESITEIbHOCTD; TIPH-
HUMaTh aKTHBHOE y4acTHE B
TPYIIIOBON Y4eOHOH IesTeIh-
HOCTH

709ce43a-deb6-4281-
963b-01d2e212d4d0

6LITa, HAy4YHOI'O 1
[TCXHUYCCKOTO TBOP-
HECTBa

TIFOKO3EI), HAXO0XKICHUE B IPUPOJIC, IPUMCHE-
HHe, bnonorudeckas pois. Dorocuntes. Opyk-
TO3a KaK U30Mep TIFOKO3HI.

Caxaposza — npedcmasumens Oucaxapuoos,
2UOPOAU3, HAXOACOEHUE 8 NPUPOOE U NPUMEHE-
Hue.

KpaxmaJ u nemiroo3a Kak mpupoaHble MOJH-
Mepbl. CTpoeHHe Kpaxmalia U LeluTtoa03bl. Du-
3MYECKHE U XUMHYCCKIE CBOMCTBA KpaxMaia
(Tuaponm3, KayecTBEHHAs PEAKIIHS C HOJIOM)

JlaGopaTopHbIe ONBITHI



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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Koanue- OCHOBHBIE BUBI AeATEILHOCTH JJIeKTPOHHbBIE Yuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
akaje- BaTeJIbHbIE PeCYPChI
MHYe-
CKHX 4Ya-
HaumeHnoBanue | coB, OT- N
Copaep:xanue y4eOHOIl TeMbI
Pa3/1esioB M TeEM |BOAUMBIX
Ha 0CBO-
eHue
KaKI0r0
pa3neia
H TeMblI
— TOpCHHUE CITUPTOB;
— okucneHne TaHona okcuaom meau(lIl);
— B3aMMOJICHCTBHE TIIMIIEPHHA C THAPOKCUIOM
meau(ID);
— OKHCJICHHE aJIbJIETH]IOB aMMHUAYHbBIM pac-
TBOpoM okcuza cepedpa(l) u runrpoxcunom Me-
nu(1D);
— B3aMMOJICHCTBHE KpaxMala C HOIOM.
IIpakTHuyeckas padora
Ne 2. CpoiicTBa pacTBOpa YKCYCHOM KUCIIOTHI.
Borunciaenus
— IO YpaBHEHUIO XUMHUYECKOH peakuuu (Mac-
CBI, 00bEMa, KOIMIECTBA HCXOJHOTO BEIIECTBA
WM TIPOTyKTa PEeaKIiy 110 H3BECTHBIM Macce,
00BEMY, KOTMIECTBY OJTHOTO U3 UCXOTHBIX Be-
IIECTB WJIU MPOAYKTOB PEAKIIMH)
Pa3zjen 4. A3oTconepxkaniue opranuyeckue coexunenus (3 1)
Tema 9. AMUHBI. 3 Amunol. Memunamun u anuiun: cocmas, cmpo- | PackpeiBaTh cMbIca u3ydaeMbix  |https://academy- OCO3HaHUI
AMMHOKHUCJIOTHI. eHue, QhuzuyecKue u Xumuyeckue ceoticmada (2o- MMOHATHH (BBISIBIIATH X XapaK- con- HEOGXOIIMOCTH
Beaku peHue, g3aumooelicmeaue ¢ 6000U U KUCI0mMa- TepHbIE PU3HAKK), ycTaHaBmu- | tent.apkpro.ru/lesson
Mu). BaTh UX B3aMMO-CBA3b, UCTOJNL- | /0c608a59-4c69-  [MCIIOJIb30BaHUA
AMUHOKHCIIOTHI KaK aM(pOTepHbIEC OpraHnye- 30BaTh COOTBETCTBYOIIUE 4481-839%¢- MOCTHKEHU
ckue coennueHnsa. Pusnuecknue 1 XUMHYECKHE TIOHSTHSI TIPU OTTMCAHUH COCTa- 9205f201b73e

CBOMCTBa aMHHOKHUCIIOT (Ha MpUMeEPE TIIHUIHA).
Buonorudeckoe 3HaueHre aMuHOKKCIOT. [len-

Ba, CTPOCHUS U MIPEBpalIeHUI
OpraHUYECKUX COCAMHEHUU.

XAMHH JUISL  pe-
[IEHUSI BOIIPOCOB



https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
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n/n

HaumenoBanue
pa3nesoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKa0ro
pa3neia
M TeMBbI

Copaep:xanue y4eOHOIl TeMbI

OcHoOBHBIE BHABI AeSITEJIbHOCTH

JJIeKTPOHHbBIE
(uudposbie) o0pazo-
BaTeJIbHbIE Pecypchbl

VYuér paboueit mpo-
rpaMMbl BOCIIHTaHHS

THJIBL.
Besku Kak MPUPOAHBIE BHICOKOMOJICKYIISIPHBIE
coenuHenust. [lepBudHas, BTOpUYHAS U TPETHY-
Hasl CTPYKTypa 0enkoB. XMMUYECKUe CBOHCTBA
0EeJIKOB: THIPOIIU3, ICHATYpAIIUs, KAYeCTBEH-
HbIC PEAKI[UH Ha OCJIKH.

JdeMoHcTpanuu
— JeHaTypaius OCJIKOB IIPU HArpEeBaHUH;
— IIBETHBIE PEaKIUU OCIIKOB.

Hcnonp30BaTh XUMHUYECKYIO
CUMBOJIMKY JJIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOI, COKpAIIEHHON)
(hopMysT OpraHUIECKUX BeE-
LIECTB.

OmnpenensTe MPUHAUIEKHOCTD Be-
IIECTB K ONpeeIEHHOMY Kilaccy
TI0 COCTaBY U CTPOEHHMIO, Ha3bIBATh
UX 110 CUCTEMAaTH4eCKOil HOMEH-
KJIaType; MPUBOJUTH TPHBUAIb-
HbIE HAa3BaHUS OT/IENBHBIX TPe/I-
CTaBUTEJICH.

XapakrepHu3oBaTh COCTaB, CTPOE-
HUE, IpUMeHeHne, Qr3ndeckue
U XUMHYECKHE CBOICTBA, BaX-
Helmue crnocoObl MOTyYCHHUS
TUIIMYHBIX MIPEACTaBUTENCH
a30TCOEpIKaLIUX COCTMHEHUN
(rTmumHA 1 6ETIKOB).

[TosicHATH Ha IpUIMepax 3HaAUYECHUE
0eNKOB I OpraHu3Ma YeJoBe-
Ka.

Hcnonb30BaTh eCTECTBEHHO-
Hay4yHble METO/IbI IO3HAHUS —
HAOIIOAATh U OMKCHIBATH JIC-
MOHCTPAllMOHHBIN dKCTIEpHU-
MEHT.

paIOHATBHOTO

[IPUPOJIONOIB30-

BaHMUS;

AKTUBHOTO
HETPUATUSA
JICHCTBUIA,
MIPUHOCSIINX
Bpel OKpyXka-
FOLEN IPUPOJI-
HOU cpene,
YMEHHUS Mpo-
THO3UPOBATh
HeOIaronpusIT-
HBIE DKOJIOTH-
YECKHUE M0-
CJIEJICTBHSI
npeAnpUHIMa-
e€MBIX JEeHUCTBUHU
U TIpe0TBpa-
maTh ux;




Ne Koanue- OCHOBHBIE BUBI AeATEILHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
aKaje- BaTeJbHbIE PeCypChl
MuYe-
CKHX Ya-
HaumeHoBaHue | COB, OT- N
Copaep:xanue y4eOHOIl TeMbI
pa3iesioB M TEM (BOAMMBIX
Ha 0CBO-
eHne
KaKI0T0
paszena
U TeMBbI
CaMOoCTOsTENBHO IUIAHUPOBATh U
OCYIECTBIIATH CBOO [IO3HABA-
TENBHYIO JeSTENBHOCTD; IPUHH-
MaTb aKTHBHOE Y4acTHe B TPYII-
TIOBO y4eOHOI IesTeNPHOCTH
Paznein. 5. BoicokoMoJieKyJIsIpHbIe coeuHenus (2 4)
Tema 10. 2 OCHOBHBIE ITOHSTHS] XUMHHU BEICOKOMOJIEKYJIAp- | Biamers m3yuaempivu xumude-  [https://lesson.edu.ru/0 ioco3manmst
IliacTMacesl. HBIX COCJIMHCHHMIT: MOHOMED, ONUMED, CTPYK- CKMMH HOHATHSAMH: packpbiBath | 4/10 HEOGXOMIMOCTH
Kayuyku. Bo- TYPHOE 3BEHO, CTEIICHb ITOJIMMEPH3aLHH, CPe/- CMBICJT H3y4aeMbIX MOHATHH U
JIOKHA HsIsl MOJIEKYIIsIpHas Macca. OCHOBHBIE METOJIB HPHUMEHSATH STH OHATHS IIPH HCITOJIb30BAHMSA
CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSANHEHNH — OITMCAHWH COCTaBa M CTPOCHHS ITOCTUXEHU N

MOJIMMEPH3aLUs U TIOJIMKOH/ICHCAITHSL.
IThacmmaccer (noausmuiien, ROIUNPONUILEH,
ROMUBUHUIXTIOPUO, nonucmupon). Hamypano-
HBIL U cCuHmemuyecKkue Kayyyku (bymaoueno-
68blll, XJIOPONPEHOBbLIL U U3ONPEHOBbILL). Bonok-
HQ: HAMYpalbHble (XIONOK, WEPCmb, WEIK),
UCKyccmeennvle (ayemamHoe 80J10KHO, UCKO-
3a), cunmemuueckue (KanpoH u 1daecam).
JemMoHcTpanus
— 03HaKOMJICHHE ¢ 00pa3aMu MPUPOTHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB

BBICOKOMOJIEKYJIIPHBIX OpTraHH-
YECKHUX BEILECTB, sl 00BICHE-
HHS OT/ICNBHBIX (DAKTOB U sIBJIE-
HUH.

Vcnonp30BaTh XUMHYECKYIO
CHUMBOJIMKY TSl COCTaBJIECHUS
CTPYKTYPHBIX ()OPMYJI BELIECTB
U ypaBHEHUH peakuuii nonume-
pU3aIMHK U TOJINKOHICHCALUU

XUMUU ISl pe-

[IICHUST BOIIPOCOB

PaIMOHAIBHOTO

MPUPOIONOIB30-

BaHUS,

AKTHUBHOT'O
HETPUATUSA
JIEHCTBHH,
MIPUHOCSIINX
BpeIl OKpyXka-
FOLIEN TPUPOJI-
HOU cpene,



https://lesson.edu.ru/04/10
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Ne Koanue- OCHOBHBIE BUBI AeATEILHOCTH JJIeKTPOHHbBIE VYuér paboueit mpo-
n/n CTBO (uudposbie) 06pa3o- rpaMMbI BOCIIMTAHHS
akaje- BaTeJIbHbIE Pecypchbl
MHYe-
CKHX Ya-
HanmenoBanue | coB, oT- .
PAYIEIIOB K TeM  |BONHMBIX Copaep:xanue y4eOHOIl TeMbI
Ha 0CBO-
eHue
KaK/10T0
pasaena
U TeMbI
YMCHUA ITPO-
THO3UpPOBATH
HeOIaronpusT-
HBIC 3KOJIOTH-
YCCKHCE I10-
CIICICTBUSA
peAnpuHIMa-
€MBIX JICHCTBHI
U IIpE0TBpa-
aTh UX;
Hroro 34




Kiace 11
KomnuectBo yacoB B Hememo 1
KonnuecTBo yacoB Bcero 3a yueOHsblii rog 34

TeMarnueckoe rIaHUPOBaHUE

cTeMa XuMHu4ie-
CKHX JJIECMCHTOB
. U. Menpnesee-
Ba

3JIEMEHTOB NEPBBIX YETHIPEX MEPUOAOB. DIEK-
TPOHHAS KOH(PHUTYPAIIHAS aTOMOB.
Ilepuonuueckuii 3axkon u [lepuoguueckas cu-
creMa xumuueckux snementoB Jl. 1. Mennene-
eBa. CBs3b nepuoinyecKoro 3akoHa u Ilepuo-
JIMYECKON CHCTEMBI XUMHYECKHUX JIEMEHTOB [].
1. Mennene-eBa ¢ COBpEMEHHOM Teopuel cTpo-
€HUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBONCTB XMMHYECKHX DJIEMEHTOB

1 00pa3yeMbIX MU TIPOCTHIX M CJIOKHBIX Be-
LIECTB M0 TPYINaM U IepUOIaM.

ckoro 3akona JI. 1. Mennenee-
Ba M IGMOHCTPHUPOBATh €r0 CH-
CTEMaTU3UPYIONLYI0, OOBICHH-
TEJIbHYIO0 U TIPOTHOCTHUECKYIO

GbyHKIHN.

XapakTepru3oBaTh ANEKTPOHHOE
CTPOEHHE aTOMOB XUMHYECKHX
aneMeHToB 1—4 mepnooB, uc-
MOJTB3Ysl TIOHATHS «S-, P-, d-
3JIEKTPOHHBIE OPOUTATII,
«QHEPreTU4ecKue YpOBHU.

OOBSICHATD 3aKOHOMEPHOCTH H3-
MeHe-

HUS CBOMCTB XMMHUYECKUX dJIe-

Ne Kouuue- OcHOBHbIE BUABI 1eSITEILHOCTH JJIeKTPOHHbBIE
n/n CTBO (uudposrie) odpa3zo-
aKaje- BaTeJIbHbIE Pecypchl
MHYe-
CKHX 4Ya-
HaumeHnoBanue | coB, OT- .
Conep:xanue yueOHOH TeMbI
pa3/eoB M TeM |BOAMMBIX
Ha 0CBO-
eHue
KaK/10T0
pa3nena
H TeMBbI
Paznea 1. Teopernueckue ocHoBbl xumun (13 u)
Tema 1. Ctpoe- 3 Xumuueckuii aeMeHT. AToM. Sapo aToma, PackpwiBaTh cMbICT H3ydaembix  https://lesson.edu.ru/0 OCO3HAHUSI
HHe aToMOB. Ile- M30TOIMBI. DIIEKTPOHHAS 000I09YKa. DHEPreTH- MOHATHUH (BBISBIATH UX XapakK- 4/10 HEOGXOIMMOCTH
PHOAUYECKUH 9YecKHe YPOBHH, ITOTyPOBHU. ATOMHBIE OpOUTa- TEpHbIE IPU3HAKH), yCTAaHABIH-
3akon u Ilepuo- 7, S-, P-, d-31emMenThl. OCOOEHHOCTH pacIpe- BaTh MX B3aUMOCBS3b. MCIIOJIb30BAHNA
JAMYecKas CH- JICIICHISI AJIEKTPOHOB IO OPOUTAIISIM B aTOMax PackpbIBaTh CMBICT [TEPUOANYEC- IMOCTHKEHU I

XUMHUHU OJISA pe-
[IIEHUS] BOIIPOCOB
PalMOHAIBHOTO
MPUPOJIOTIONB30-
BAHUS;
AKTHUBHOT'O
HerI/ISITI/ISI
JICNCTBUIA,
HpI/IHOCHHII/IX
BpEIl OKpyXka-
FOIIEH TPUPOI-
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https://lesson.edu.ru/04/10

No Koanue- OcHOBHBIE BH/IbI IeATEJILHOCTH JJIeKTPOHHbBIE
n/n CTBO (uudposrie) od6pa3zo-
akaje- BaTeJIbHbIE PeCYPChI
Muve-
CKHX 4a-
HanmenoBanue | coB, OT- .
Copaep:xanue y4eOHOIl TeMbI
Pa3/1esioB M TeEM |BOAUMBIX
Ha 0CBO-
eHHue
KaXKJI0ro
pa3neia
H TeMbI
MEHTOB M MX COCIHHEHUH 110 HOW cpejie,
nepronam u rpymmnam [lepno- YMEHUs 11po-
JAYCCKON CHUCTEMBI XUMUYe-
THO3UPOBATH
ckux snementoB JI. 1. Menne-
eeBa HeOIaronpusT-
HBIC DKOJIOTH-
YyecKue 1o-
CJIICOCTBUA
peAnpuHIMa-
€MBIX JEeHCTBUHU
U IIpe0TBpa-
aTh HUX;
3HaYeHUE IEPHOAMYCCKOTO 3aKOHA B PA3BUTHH
HaYKH.
JdeMoHcTpanuu
Buab! Tabnun «lleproanueckas cuctema Xu-
mudeckux 31eMeHToB [[. . MenaeneeBa»
Tema 2. Ctpoe- 4 Crpoenne BemecTBa. XuMudeckas CBsi3b. Bumsl | PackpbiBath cMbich n3ydaembix  [https:/lesson.edu.ru/0 |npuMeHeHue MHTEp-

HHE BellecTBa.
MHorooopasue
BelllecTB

XUMUYECKOH CBsI3H (KOBAJICHTHASI HETIOJISIPHAS
Y TIOJISIpHAS, HOHHAS, MeTaJIIIYeckas). Mexa-
HU3MBI 00pa30BaHMs KOBAIICHTHON XHMHUYIECKOM
cBs3U (OOMEHHBIN M JJOHOPHO-aKICIITOPHBIN).
Bonopoanas cBs3b. BaieHTHOCTE. DAEKTPOOT-

MTOHATHUH (BBIACIATH UX Xapak-
TEpHBIC IPU3HAKN) U TIPUMeE-
HATb 3TU [IOHATH [IPU OIIUCA-
HUU COCTaBa U CTPOCHMUS BE-
LIECTB, ISl OOBSICHEHUS OT-

4/10

aKTUBHBIX GOpM
y4e6HOM paboThbl —|
UHTEJIJIEKTyalb-
HBIX, CTUMYJIUPY-
IOLL{MX [T03HaBa-



https://lesson.edu.ru/04/10
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n/n

HaumenoBanue
pa3nesoB U TeM

Koanue-
CTBO
aKaje-
MH4e-
CKHX Ya-
COB, OT-
BOJMMBIX
Ha OCBO-
eHue
KaXKa0ro
pa3neia
M TeMBbI

Copaep:xanue y4eOHOIl TeMbI

OcHoOBHbIE BHU/IbI J1€ATCJIBbHOCTH

JJIeKTPOHHbBIE

(uudposbie) o0pazo-
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punarenbHocTh. CreneHb OKucieHus. IoHbL:
KaTHOHBI U aHUOHBEI.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa BeIle-
cTBa. THUIIBI KPUCTATIIMYECKUX PEMIETOK U
CBOMCTBA BEIIECTB.

[TonsiTue 0 nucnepcHbIX cucTeMax. VIcTuHHbBIE
Y KOJUIOUJHBIE pacTBOpbl. MaccoBas 10515 Be-
LIECTBA B pacTBOPE.

Krnaccudukaiiys HeOpraHn4ecKux COeTMHEHUH.
Homenknarypa Heopranuueckux Bemiects. ['e-
HETUYECKasl CBSI3b HEOPTaHUYECKUX BELLECTB,
MPUHAJUISKAIINX K Pa3IMYHbIM KJlaccaM

JEMBHBIX (DAKTOB W SBJICHUH.

OrnpenensiTb BUIbI XUMUYECKOU
CBs13M (KOBaJICHTHOH, HOHHOM,
METAJUIMIECKOH, BOAOPOIHON) B
COEIMHEHUSIX; TUIl KPUCTAJUIN-
YECKOH PEeIIETKY KOHKPETHOTO
BEIIIECTBA.

OnpenensiTh BAJIEHTHOCTh U CTE-
IeHb OKMCIIEHUS XUMHUYECKUX
9JIEMEHTOB B COCTUHEHUSIX pPa3-
JIMYHOT'O COCTaBa.

[IpoBOAUTH BHIYMCIEHUS C UC-
MOJIb30BAHUEM ITOHATHS «Mac-
COBasl J10JIs1 BELLECTBA B PACTBO-
pe»

TEeJIbHYI0 MOTHUBA-
LU0, UTPOBBIX Me-
TOJIMK, IUCKYCCUH,
Ja0LUX BO3MOX-
HOCTb IpHOGPECTH
ONBIT BEJIEHUS
KOHCTPYKTHBHOTO
JIMaJIoTa; TPYyIIo-
BOU;
-MHUIIMMPOBaHUeE U
MOAZEPKKY UCCIe-
J0BaTEJIbCKOM Jiesi-
TeJIbHOCTH 06yya-
IOLUXCS, IJIaHUPO-
BaHUE U BBINOJIHE-
HHUe UHJUBUAYAJb-
HbIX U TPYIIOBbIX
MPOEKTOB BOCHU-
TaTeJbHOU
HanpaBJIEeHHOCTH.

Tema 3. Xumu-
YyecKue peakuuu

Xumudeckas peakuus. Knaccudukanus XuMu-
YECKUX peakLUil B HEOPraHUYECKON U OpraHu-
YeCKOM XUMUU. 3aKOH COXpaHEHHUS MacChl Be-
LIECTB; 3aKOH COXPaHEHHUs U MPEBpaICHUS
SHEPTHH NMPU XUMUYECKUX PEaKIMsIX.
CkopocThb peakiuu, e€ 3aBUCUMOCTb OT pa3-
nnyHBIX hakTopoB. OOpaTUMbIC peakuuu. Xu-
Mudeckoe paBHoBecue. DakTOphl, BIUSIONINE

OOBSICHITH 3aBUCUMOCTH CKOPO-
CTH XMMUYECKOH peaKiuu ot
Pa3NUYHBIX (GaKTOPOB.

OnpenensaTe XapakTep CMEIICHUS
XH-MHYECKOTO PAaBHOBECHSI B
3aBHCUMOCTH OT BHEIIIHETO
Bo3zeiicteus (npuniun Jle 1la-
TeNbe).

https://lesson.edu.ru/0
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Ha COCTOSTHHE XUMHUYECKOTO PABHOBECHSL.
IIpunnun Jle latense.

OnexTponutHdeckas aucconnanys. CHibHBIC U
cia0ble 31eKTpoauThL. Cpena BOJHBIX PacTBO-

POB BCHICCTB: KUCJIad, HeﬁTpaJIbHaH, mcJI04YHasd.

Touamue o 8odopoonom nokasamene (pH)
pacmeopa. Peakuiun nonHoro oomeHa. I uopo-
JIU3 OP2AHUYECKUX U HEOPLAHUYECKUX BEUeCE.
OKHUCIIUTEIFHO-BOCCTAHOBUTEIILHBIC PEAKIIHH.
Iousmue 06 2nexmponuse pacniasos u pac-
meopoe coneil. [lpumenenue snexmponusa.

CocTaBiiATh YpaBHEHUsI peakLui
Pa3IMYHbIX THIIOB; IOJHBIE U
COKpAIlEHHBIE HOHHBIE ypaBHE-
HUS peaKlyi, ydUThIBas yCIO-
BHS, IPH KOTOPBIX 3TH PEAKLUU
UAYT 70 KOHIIA.

IlonTBepknaTh CyIIECTBOBAHME
TE€HETUYECKOMN CBSI3U MEX]y He-
OpPraHUYECKUMH BEIIECTBAMHU C
MOMOIIIbI YPaBHEHUHN COOTBET-
CTBYIOLIMX XUMHUYECKUX peaK-
LY.

ITpoBoanTb, HAOIIONATE U OTIN-
CBIBaTh XUMHYECKHI IKCIIEPU-
MEHT: IO ONPENEICHUIO CPEABI
BOJIHBIX PaCTBOPOB BEILIECTB,
BBISIBJICHUIO YCIIOBUM IIPOTEKA-
HUS peakIiii HOHHOTO 0OMeHa,
M3YYEHHIO BIUSHUS Pa3IMIHBIX
(haxkTOpPOB Ha CKOPOCTB Peak-
HH.

TOJIMK, IUCKYCCUH,
JIAI0IINX BO3MOX-
HOCTb IPHOGPECTH
ONBIT BEJIEHUS
KOHCTPYKTHUBHOTO
JH1aJIoTa; TPYyIIo-
BOU;

-I/IHI/IL[HI/lpOBaHI/le u
MOAZEPKKY UCCIe-
Jl0BaTeJIbCKOU fiesi-
TeJIbHOCTH 06y4a-
I0LIMXCs], IJIAHUPO-
BaHMe U BbINIOJIHE-
HUe UHJUBUAYaJIb-
HBIX U TPYNIOBBIX
MPOEKTOB BOCIHU-
TaTeJbHOU
HaInpaBJIeHHOCTH.

JdeMoHcTpanuu
— MOJIeNN KPUCTAUTHYECKUX PEIIETOK;
— pa3oKeHHe MEePOKCHIA BOJOPOAA B IIPHU-
CYTCTBUH KaTaJIH3aTOPA.
JlaGopaTopHbie padoThI

CrnenoBath mpaBUIaM MOJb30Ba-
HUSI XUMHYECKOU MocyAon U
nabopaTopHBIM 000pyIOBaHH-
eM.

[IpencraBnsaTe pe3yabTaThl XU-
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— TIPOBEACHHE PeaKINii HOHHOTO OOMEHa;
— OIpeJeNieHHe CPebl PACTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATBHOTO UHIUKATOPA.

Ipakrnuyeckas padora
Ne 1. Briustare pa3nuaHBIX (paKTOPOB HA CKO-
POCTb XMMHUYECKOHN PEaKIIUU.

Beruncienus

— pacyeTsl ¢ UCTIOJIb30BaHUEM HOHATHS «Mac-
COBas J10JI1 PaCTBOPEHHOIO BELECTBAY;
— pacy€Thl 0 YpPaBHEHUAM XMUMHUYECKHUX PeaK-
LU, B TOM YUCIIE TEPMOXUMHUUECKUE PACUETHI

MHYECKOT0 dKCIEPUMEHTA B
(dopme 3anncu ypaBHEHHH CO-
OTBETCTBYIOLIMX PEAKLMH U Jie-
JaTh BBIBOABI HA MX OCHOBE.

ITpoBOIUTH BEIYUCIIEHHS IO
YPaBHEHUSAM XUMHUYECKUX pe-
aKILIMi, B TOM 4HCIIE TEPMOXU-
MUYECKHUE PaCUEThI

Pa3jnen 2. Heopranuyeckas Xum

us (17 u)

Tema 4. Heme-
TaJUIbI

Hewmerainsl. ITonoxenue nemeramios B Ilepu-
OJMYECKOM crcTeMe XUMHUYECKUX 3JIeMeHTOB /1.
. MenzeneeBa 1 0COOCHHOCTH CTPOSHHS aTO-
MOB. dusnueckue cBoiicTBa HEMETALIOB. AJl-
JIOTPOTHSI HEMETAJIIOB (Ha MIpUMepe KHUCIOPO-
na, cepbl, hocdopa u yriieposa).

PackpbIBaTh CMBICI H3Y4aeMBIX
MTOHATHUH (BBIACIATH UX Xapak-
TEpHBIC IPU3HAKN) U TIPUMeE-
HATb 3TU [IOHATHS IIPU OIIHCA-
HUU COCTaBa U CTPOEHMUSI Be-
LIECTB, sl OOBSICHEHUS OT-
JIETIbHBIX (DAKTOB M SIBJICHHH.
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BOU;

FMHULOUHWPOBAHUE U
NOAJEPXKKY UCCIe-
JIOBaTeJIbCKOH zesi-
TEJIbHOCTH 00y4a-
OIHUXCA, JIaHUPO-
BaHUE U BBIIIOJIHE-
HUe UHAWUBUYAJIb-
HBIX U TPYNIIOBBIX
MPOEKTOB BOCIH-
TaTeJbHOH
HaInpaBJIeHHOCTH.

XUMU4YecKHe CBOMCTBA Ba)KHEHIITNX HEMETAJI-
JI0B (TaJOTEHOB, CepHl, a30Ta, hocdopa, yrie-
poJia ¥ KpEeMHHUS) U MX COCTUHCHHUN (OKCHJIOB,
KHCIIOPOJICOIEPIKAIUX KHCIOT, BOAOPOTHBIX
COeIMHEHUN).

IIpumeneHune BaKHEUITNX HEMETANIOB U UX
COEIMHEHN

OOBSACHATH 00IIHE 3aKOHOMEPHO-
CTH B N3MEHEHHH CBOICTB He-
METaJUIOB U UX COEJUHEHUI ¢
y4€TOM CTPOEHHS X aTOMOB U
nosioxxeHus B Ileproguueckoit
CHCTEME XUMHYECKUX 3JIEMEH-
toB JI. 1. Menneneena.

XapakTepru3oBaTh (ONHCHIBATE)
o0111e XuMHYEeCKHe CBOMCTBA
HEMETaJUIOB, UX Ba)KHEHIITNX
COEJIMHEHUI1, TOATBEP:K1asi 3TO
oIMcaHKe IPpUMEpaMH ypaBHe-
HUI COOTBETCTBYIOILUX XUMHU-
YECKHUX PeaKIUi.
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XapaKTCpI/ISOBaTL BJIMAHHUE HEMC-

TAJJIOB U UX COGZ[I/IHCHI/Iﬁ Ha
JKUBBIC OPIraHU3MbI; OIIUCHIBATH
NPUMCHCHUC B Pa3IMdHbIX 00-
JJacCTAX HpaKTH‘IeCKOﬁ ACATCIIb-
HOCTH YCJIOBCKA.

PackpbIBaTh CyIIHOCTh OKHCIIU-

TEJIIbHO-BOCCTAHOBUTECIIBHBIX
peaxIuii moCpeICTBOM COCTaB-
JIeHHS 3JIEKTPOHHOTO OanaHca
STUX PEAKLU.

[IpoBomUTH peakuuy, MOITBEP-

JKAAIOIHME XapaKTCPHbIC CBOI-
CTBA U3y4YacMbIX BC-

IIECTB; PACIIO3HABATH ONBITHBIM
IIyTEM aHUOHBI, IPUCYTCTBYIO-
1€ B BOJHBIX PacTBOpPAX.

Ha6J’IIO,HaTI) " OIMMChIBATH JEMOH-

CTpPalMOHHBIE OITBITHI; IIPOBO-
JIMTh U OMHCHIBATh XUMHUUECKHUI
JKCIEePUMEHT (J1abopaTopHbIe U
MIPAKTHIECKHE PaOOTHI).

IIpencraBisaTh pe3ynbTaThbl XU-

MHYECKOT'O OKCTIEPUMECHTA B
(hopme 3ammcu ypaBHEHUH CO-
OTBETCTBYIOIIMX PEAKIHIA U Jie-




Ne Kouuue- OcHOBHbIE BUABI 1€ TEILHOCTH JJIeKTPOHHbBIE
n/n CTBO (uudposrie) od6pa3zo-
akaje- BaTeJIbHbIE Pecypchbl
MHYe-
CKHX 4Ya-
HanmenoBanue | coB, oT- N
Copaep:xanue y4eOHOIl TeMbI
pa3/enoB M TeM |BOAMMBIX
Ha 0CBO-
eHue
KaKI0r0
pa3neia
H TeMblI
JaTh BBIBOAKI HA IX OCHOBE.
CrnenoBath IpaBUIIaM IOJIb30Ba-
HUS XUMHYECKOH MOCYI0M U
nabopaTopHEIM 000pyIOBaHH-
eM.
HpOBOI[I/ITL BBIYUCJICHUS 110
YPaBHEHUAM XUMHUYECKUX pe-
aKIuil.
CaMOCTOSITEFHO IIIAaHUPOBATh U
OCYIIECTBIISITH CBOIO II03HABA-
TETBHYIO JeATeTbHOCTD; IPUHHU-
MaTh aKTHBHOE y4acTUE B TPYII-
MOBOH y4eOHOM! eI TETHHOCTH.
Tema 5. MeraJ- 6 Merabl. [Tonokenne MeTamios B [lepuoau- PackpsiBaTh cMbICT n3ydaembix  https://lesson.edu.ru/0 FnpuMeHeHMe UHTED-

JIbI

YeCcKo#l cucteMe XuMudeckux snementon . .
MenzneneeBa. OCOOEHHOCTH CTPOEHHUS dJICK-
TPOHHBIX 000JI0YEK aTOMOB MeTasuioB. O0mIue
(usnveckue cBoricTBa MeTa/LIOB. CILIaBBI Me-
TaJJIOB. DNEKTPOXUMUYECKUI PsAJ] HAPSKEHUI
METaJIIOB.

XUMHUUECKHE CBOMCTBA BAXKHEHIINX METAIIJIOB
(HaTpuii, KaNui, KaIbIIHiA,

MOHATHH (BBIIEISATH UX Xapak-
TEpHbIE IPU3HAKH) U TIPUMe-
HATbH 3TH MOHATHS MPU OIHUCA-
HUU COCTaBa U CTPOEHHUsI Be-
LIECTB, JUIS OOBICHEHHS OT-
JIENbHBIX (DAKTOB U SIBJICHUM.

OOBICHITH 001IIHE 3aKOHOMEPHO-
CTH B UI3MCHEHHH CBOMCTB dJIe-
MEHTOB — METAJIJIOB M MX CO-
€IVHEHUH C YYETOM CTPOCHUS
HX aTOMOB H TIOJIOKCHUS

4/10

AKTUBHBIX popM
y4e6HOH paboThl —
UHTeJIJIEKTyallb-
HBIX, CTUMYJIUDPY-
IOIIMX TO3HaBA-
TeJIbHYI0 MOTHBA-
I[MI0, UITPOBBIX Me-
TOJUK, IUCKYCCHH,
JLAIOI X BO3MOXK-
HOCTb IPUOOPECTH
OTIBIT BeJleHUS
KOHCTPYKTHBHOI'O
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MarHui, aJIOMUHAH, IIMHK, XPOM, JKeJe30,
MeJlb) U X COCIMHEHHH.

O61mue crocoOb! MoIy4eHus MeTaioB. Me-
tamtyprusi. Kopposusa memannog. Cnocobwi
sawumel om kopposuu. IIpuMeHeHne MeTaIoB
B OBITY U TEXHUKE

JemMoHcTpanun
— 00pas3Ibl HEMETAJLIOB,
— B3aMMOJCHCTBUE MEIH C a30THOM KHCIIOTOU
Pa3IUYHON KOHLIEHTpALUH;
— KOJUIEKIHS «MeETaJibl ¥ CIIaBBI».
JlaGopaTopHbIe ONBITHI
— Ka4eCTBEHHBIEC PEaKIIiy Ha aHUOHBI
1 KaTHOH aMMOHUS;
— B3aUMOJICHCTBUE THIPOKCH]IA AITFOMHHHUS C
pacTBOpaMu KHUCJIOT U IIEJI0YeH;
— Ka4eCTBEHHBIC PEaKIIny Ha KaTHOHBI METaJl-
JIOB.

B [lepuoguueckoii cuctemMe Xu-
mu4deckux snementoB J1. U.
Menneneesa.

XapakTepu30BaTh (OIHCHIBATE)
o0rIre XUMIYeCKHe CBOICTBa
METaJJIOB, MX BaXXHEUIITUX CO-
€IMHEHUI, TOATBEPKas 3TO
OIMCaHMe TIPUMepaMH ypaBHe-
HHUH COOTBETCTBYIOIIUX XUMH-
YECKUX peaKUuil; IPUMEHEHUE
METaJUIOB B pa3IMIHBIX 00JIa-
CTSIX, @ TAK)KE UCIOJIb30BaHUE
HX JIJIS1 CO3JITaHUSI COBPEMEHHBIX
MaTepHaoB U TEXHOJIOTH.

PackppIiBaTh CYIIHOCTH OKHCIIH-
TEJIbHO-BOCCTAHOBUTENIbHBIX
peaxnuii MOCPeaCTBOM COCTaB-
JICHHS SJIEKTPOHHOTO OanaHca
3TUX PEAKLUI.

[IpoBomUTH peakunu, MOITBEP-
JKIAIOIINE XapaKTEPHbIE CBOM-
CTBa M3yYaeMBIX BEIIECTB; pac-
M03HABATh OMNBITHBIM MYTEM
HOHBI METAJIIOB, IPUCYTCTBY-
IOILIME B BOJIHBIX PACTBOPAX.

HaGmonars 1 onuceIBaTh J1EMOH-
CTpAIOHHBIE OIBITHI; IPOBO-

JlMaJiora; rpyImmo-
BOM;

FMHULOUHWPOBAHUE U
NOAJEPXKKY UCCIe-
JIOBaTeJIbCKOH zesi-
TEeJIbHOCTH 00y4a-
OIHUXCA, IJIAaHUPO-
BaHUE U BBIIIOJIHE-
HUe UHAWUBUYAJIb-
HBIX U TPYNIIOBBIX
MPOEKTOB BOCIHU-
TaTeJbHOH
HaIpaBJIeHHOCTH.
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JIMTH ¥ OMUCHIBATH XUMHUYECKUH
SKCIEPUMEHT (J1TabopaTOpHEIC U
MIPaKTHIECCKHE PaOOTHI).

Tema 6. CBsi3b
HEOPraHHYeCKUX
H OPTaHHYEeCKUX
BelleCTB

IpakTnyeckue padoThl
Ne 2. Penienue skcriepMMEHTaIbHbBIX 3a/1a4 110
TeMe «Hemeramiey;
Ne 3. Pemenue skcriepMMeHTaIbHBIX 334a4 O
TeMe «MeTaably.

Boruuciienus

— pacuéThl MaCChI BEIIECTBA WK 00bEMA ra3oB
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
i 00bEMY OZTHOTO U3 YUACTBYIOIIHNX B peak-
IIUH BEIIECTB; pacuEThl Macchl (00bEMa, KOJH-
YeCcTBa BEIIECTBA) POIYKTOB PEAKIIUH, €CITH
OJIHO U3 BEIIECTB UMEET PUMECH;
— pacuéThel Macchl (00BEMa, KOJTMYECTBA BElle-
CTBa) MPOIYKTA PEAKIINH, €CITH OJTHO U3 BE-
LIECTB JJaHO B BUJIE PACTBOPA C ONpeAeIEHHON
MacCcOBOM Jj0Jiel pacCTBOPEHHOTO BEUIECTBA.

[IpencraBnsaTh pe3yabTaTh XH-
MHYECKOTO SKCIICpUMEHTa B
(hopMe 3ammcH ypaBHEHHH CO-
OTBETCTBYIOIINX PEAKIHHA U Jie-
JIaTh BBIBOJABI HA X OCHOBEC.

CrnenoBath IpaBuiIaM IOJIb30Ba-
HUS XUMUYECKOU MOCYy10M U
nabopaTopHBIM 000pPYyIOBaHH-
eMm.

[IpoBOIUTH BEIYUCIICHHUSI IO
YpaBHCHHSAM XUMUYECKUX pe-
AKIUN.

CaMOCTOSTEIBHO IUIAHUPOBATh U

OCYIIIECTBISATH CBOIO TI03HABATEb-

HYIO JACSATEIBHOCTD; IPUHUMATD

AKTHBHOE y4acTHe B IPYNIIOBOI

yueOHOH NeaTeTbHOCTH

Pa3nen 3. Xumus u ku3Hb (4 1)

Tema 6. Xumus
M KN3Hb

Poib xumuu B o6eceueHUU 3KOHOFH‘I€CK017[,
3HepFCTI/I‘leCKOﬁ u HHHIGBOﬁ 6630HaCHOCTI/I,
Ppa3sBUTHN MCOAUOWHBI. [TonsTue o HAYy4YHBIX MC-

PackprIBaTh poJIb XMMHUH B pe-
LIEHUU JHEPreTUYECKUX, ChIPb-
€BBIX M 9KOJIOTUIECKHUX MPO-

https://lesson.edu.ru/0
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TOJIaX TTO3HAHUS BEIIECTB U XUMHUECKUX Peak-
LIUH.

IpencraBnenns 06 0OMNX HAYYHBIX TPUHITH-
MaxX IPOMBIIIIEHHOTO OTYYCeHHUS BaKHEHIITIX
BEILIECTB.

OJIeM 4elloBeYeCTBa, OMMUCHIBATh
OCHOBHEIC HAIIPaBJICHUS pa3BU-
THS XUMHYECKON HAYKH U TeX-
HOJIOTHH.

[TpumensTs mpaBmiTa 6€30MacHO-
ro 0OpanieHus ¢ BEIIeCTBAMH,
HCTIOJIb3YEMBIMHU B ITIOBCC/THEB-
HOM KU3HU, [IpaBUIIa I0BE-

UYesnoBek B MUpE BELIECTB U MATEPUAIOB: BaXK-
HEHIINe CTPOUTEIbHBIE MaTePHAaJIbl, KOHCTPYK-
IIHOHHBIE MaTepUabl, KPaCKH, CTEKIIO, KEpaMH-
Ka, MaTepHabl I JIEKTPOHUKH, HAHOMaTepH-
abl, OpraHUYeCcKre U MUHEpaJIbHBIE yI00pe-
HUSL.

XuMust 1 370pOBbE YEI0BEKA: PaBUIIA HUCIIOJb-
30BaHMs JEKAPCTBEHHBIX MIPENapaToB; NpaBuiia
6€3011acHOT0 UCII0IBL30BaHMS IPENapaToB ObI-
TOBOM XUMHH B TIOBCEAHEBHON KU3HU

JICHUSI B LETSIX cOepPeKeHUsT
310pPOBbsl U OKPYKAIOILEH IIPU-
POIHOM cpe/ibl; HOHUMAaTh Bpe
(omacHOCTB) BO3/ICHCTBYSI HA
JKUBbIE OPraHU3Mbl OIIPEIEIIEH-
HBIX BEIIECTB, CMBICT MTOKa3a-
TeJNsl MK, NOSICHATh Ha IPUMe-
pax crocoObl YMEHBILICHHUS U
MIPEJOTBPALIEHHS UX BPETHOTO
BO3/JEUCTBUS.

AHanu3upoBaTh U KPUTHYECKU
OIIEHMBATh WH(POPMAIIHIO, CBSI-
3aHHYIO ¢ XUMHYECKUMH IIPO-
[IECCaMU M WX BIIMSTHHEM Ha CO-
CTOSTHUE OKPY’KaroIlIeil cpe/ibl.

Hcnonbs3oBarh noydeHHbIE 3HA-
HUS U TIPEICTaBICHUS O cepax
JESITeIbHOCTH, CBSI3aHHBIX C




Ne Koauue- OcHOBHbIE BU/IbI AeSITEJbHOCTH DJIeKTPOHHbIE
n/n CTBO (uudposrie) od6pa3zo-
akaje- BaTeJIbHbIE Pecypchbl
MHYe-
CKHX Ya-
HanmenoBanue | coB, oT- .
PAYIEIIOB K TeM  |BONHMBIX Conep:xanue yueOHOH TeMbI
Ha 0CBO-
eHue

KaK/10T0

pasaena

U TeMbI
HayKOW M COBPEMCHHBIMH TEX-
HOJIOTUSIMH, KaK OCHOBY ISt
OpHEHTAINH B BEIOOpE CBOCH
Oynmymeit mpodeccroHaIEHON
JeATEILHOCTH.

[Tpunumats yuactue B 06cyxae-
HHUHU IPOOJIEM XUMHYECKOH U
3KOJIOTMUYECKOM HalpaBICHHO-
CTH, BBICKa3bIBaTh COOCTBEH-
HYIO MO3MIIHMIO TI0 Ipolieme
U TIpe1araTb BO3MOKHBIE ITyTH
€€ pemeHus
Hroro 34

[Ipunoxenne Ne 4 x [TonoxxeHunto

0 paboYux MporpaMMax OTAENIbHBIX Y4EOHBIX NMPEIMETOB,
y4eOHBIX KypCOB (B TOM YKCJI€ BHEYPOUHOU JAEITEIHLHOCTH),




Kanennapno-remarnyeckoe miaHHPOBaHUE K pabovel mporpaMMe o XUuMHUH

y4eOHBIX MOIYIEH

MYHUIIMITIAIEHOTO aBTOHOMHOT'O 00111e00pa30BaTeIbHOTO YUPEHKICHHUS
cpenHel 001eodpazoBaTeIbHOM MKOIBI Ne 27

uMm. I".H. Bopommunona r. Tomcka

YTBepxkneHo npukazom Ne  -o/mor «__ » 2023 .

Kiace 10-11

Ne i/m

Tema pa3zneia,

YPOKAa/3aHATHSA

Kanengapubie cpoku

KoaunuecTBo
aKaJgeMHYeCcKHX
YacoB, OTBOIH-
MBIX Ha 0CBOe-
HHE KaXKI0ro
pa3nena u Te-

IInan

dakr

IIpumeyanue
(Koppexmupoexa)

MBI Ypo-
Ka/3aHATHSA

[IpeameT opranudeckoil XuMuH, €€ BOZHUKHOBEHHE, 1

pa3BHUTHE U 3HAUCHHE

Teopust CTpoeHMsI OpraHU4EeCKUX coequHeHnil A. M. 1

ByrnepoBa, e€ 0OCHOBHBIE MTOJIOKEHHS

TIpencraBnenue o KIacCUPUKAIINU OPTAHUIECKUX

BerecTB. HoMeHKIaTypa (cuctemMaTiuueckas) ¥ TpH- 1

BHAJIbHBIC Ha3BaHHUS OPTaHNYIECKHUX BEIIECTB

AJKaHBI: COCTaB U CTPOSHHE, TOMOJIOTUIECKAN P 1

MertaH u 3TaH — OpOCTEHIINE NPEICTABUTENHN aJIKa- 1

HOB

AJIKEHBI: COCTaB U CTPOSHHE, CBOHCTBA 1

OTueH U NponuiaeH — MNpocTeiie npeacTaBUTeNN 1

AJIKEHOB

IIpakrrueckas padora Ne 1. «[Toxyuenue stunena u 1




W3Y4YEHHE ET0 CBOUCTB)

Anxanuensl. byranuen-1,3 u metunOyraguen-1,3.

S [TomydeHne CHHTETHYECKOTO KayTyKa U PE3UHBI
AJKMHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUSI, TOMOJIO-

10 THUYeCKUil psii. AneTuneH — npocTeriumit
NPE/ICTaBUTEIb ATKHHOB

11 Brruucnenus mo ypaBHeHHIO XUMHYECKOW peaKkinu

12 ApeHsI: 6eH301 U TOIy01. TOKCHYHOCTE apeHOB

13 ['eHeTnueckas CBsi3b yrIIEBOJOPOIOB, IPHUHAIJIEKA-
MIMX K Pa3In4HBIM Kllaccam
[IprponHbIe HCTOYHUKH YTIIEBOAOPOIOB: IPUPOAHBII

14 ra3 U MOIMyTHbIC HEQTAHBIE ra3bl, HEPTh U NPOJYKTHI
e€ mepepaboTKu
[IprponHbIe HCTOYHUKH YTIIEBOAOPOIOB: IPUPOAHBII

15 ra3 ¥ MOIMTyTHRIC HEPTSIHBIC T'a3bl, He()Th U MPOTYKTHI
e€ mepepaboTku

16 KonrponbsHas padora 1o pazneny «YTIeBoI0poabh»

17 [penenbHble OTHOATOMHBIE CITUPTHI: METAHOJ U Ta-
Houl. BoopoiHas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: 3TWIICHIJINKOIb U TIINIIe-
puH

19 ®deHo: cTpoeHHE MOJIEKYIBI, (PU3HIECKUE U XUMH-
YecKHe CBOWCTBA, MPUMEHEHHE

20 Anpaerupl: GopMambACTU U alleTATbIeTH . Alle-
TOH

21 OHOOCHOBHBIE ITpeIeIbHBIE KAPOOHOBBIE KUCIIOTHI:
MypaBbUHasl U YKCYCHasI

29 [pakrrueckas padora Ne 2. «CBoiicTBa pacTBopa yK-
CYCHOM KUCIJIOTBD»

93 CreaprHOBasi M OJIEMHOBAsI KUCIIOTHI, KAK MPE/ICTABHU-
TEIU BBICIIMX KaPOOHOBBIX KHUCIOT

24 MpbuTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX




MOIOIIIEE NENCTBUE

25 CrnoxHable 3HUPH KaK TPOU3BOIHBIE KapOOHOBBIX 1
KUCIOT. ['mapou3 ciioxHbIX 3QupoB

26 Kupsl: runponus, mpuMeHeHne, OHOJIOrHYecKast pojib 1
KHUPOB

27 YraeBoasl: cocTaB, Kilaccupukanus. Baxueiimme 1
Npe/ICTaBUTENH: TII0K03a, PPYyKTO3a, caxapo3a

28 Kpaxman u memmto03a Kak IpUPOIHBIEC TOIIMMEPHI 1

29 KonTponbnas pabora o pazaeny «Kucnopoxacozaep- 1
JKallie OPraHuueCKHe COSTMHEHHS

30 AMUHBI: METHJIAMUH U aHIJINH 1

31 AMPHOKHCIIOTHI Kak aM(OTEpPHBIC OPraHUYSCKUE CO- 1
SIMHEeHUS, UX OHoJornyeckoe 3HadeHue. Ilentuust

32 benku kak npupoiHble BEICOKOMOJIEKYIISIPHBIE CO- 1
e/INHEHUsI

33 OCHOBHBIE ITOHSTHS] XUMHHU BEICOKOMOJIEKYJIAPHBIX 1
COEIMHEHUI

34 OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJICKYIISIPHBIX 1
coenuHeHUH. [lnacTMacchl, KaydykH, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34

11 KJIACC
Ne Tema pazgena, KomunuecTso akane- KanennapHsie cpoku
n/n MHUYECKHX YacOB,

YPOKa/3aHATHS

OTBOJHMMBIX Ha
OCBOCHHE KaXKJ[0TO
pasnena u TeMbI
YpOKa/3aHATHUS

Ilnan

dakr

[Tpumeganue (kop-
PEKmuposKa)

XAMUYEeCKUH 37IeMeHT. ATOM. DJIEeKTpOHHAs KOHPUTY-
paiust aTOMOB

1




[lepnoauueckuii 3axon u [lepuoanueckas cuctema Xu-
mudeckux 3semMeHToB J[. . MenaeneeBa, ux cBA3b C
COBPEMEHHOU TEOPUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOUCTB XMMHYECKIX
3JIEMEHTOB M X COCJUHEHMH 10 TpyNIaM U epruojam.
3HayeHre MePHOANYECKOTO 3aKOHA M CHCTEMBI XIMH-
yeckux anemeHToB /.M. MeHnneneesa B pa3BUTUU
HayKu

CrpoeHne BemecTBa. XUMHAIECKas CBA3b, €€ BUIBI; Me-
XaHMU3MBI 00pa30BaHUs KOBAJICHTHOH! CBSI3H.
BomoponHas cBsi3b

BanentHocTh. DnekTpooTpuuareabHocTh. CTEneHb
OKHUCIICHHA. BemecTBa MOIEKYIIPHOTO U HEMOJIEKY-
JISIPHOTO CTPOCHUS

Ilonarue o gucnepcHbIX cucteMax. MIcTuHHBIE U KOJI-
JIOUAHBIE pacTBOPHL. MaccoBas [10J1sl BEIIECTBa B pac-
TBOpE

Knaccugukaius 1 HOMEHKJIATypa HEOPraHUUECKUX CO-
equHeHul. ['eneTnueckas CBsI3b HEOPraHUYECKUX Be-
LIECTB, Pa3IUYHBIX KJIACCOB

Krnaccudukanms XuMudecknx peaknuii B HeopraHuye-
CKOI 1 OpraHnYecKoi XUMHUH. 3aKOH COXpaHEHHs Mac-
ChI BEILIECTB; 3aKOH COXPAHEHUs U IIPEBPAILCHUS DHEP-
TUU [IPY XUMHUYECKUX PEAKLUAX

CxopocTb peakiuu. O6paTuMble peakyun. XuMHuie-
CKOE€ paBHOBECHUE

10

IMpakTryeckas padbora Ne 1. «BiusHue pazinuaHbIX
(haKTOpOB HAa CKOPOCTH XUMUYECKOH peaKkimnum)

11

DnekTpoauTuyueckas Auccoruanys. [TousTie o Bozo-
poanoM nokazarene (PH) pactBopa. Peakunn HOHHOTO
obOMeHa. ['MaApOIN3 OPraHMYECKUX M HEOPTaHHUECKUX
BEILECTB

12

OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC pCaKkouun. Tlons-




THE 00 3JIEKTPOJIN3e PACILIABOB M PACTBOPOB COJICH

KontpomnpHas pabota mo pa3geny «Teoperndeckne oc-

13
HOBBI XUMHM»
Meranbl, ux nonoxkenue B Ilepuognueckoit cucreme

14 xuMHudeckux 3neMeHToB . Y. MenaeneeBa u ocoOeH-
HOCTH CTpOoeHHs aToMOB. O0mHMe hu3ndeckue CBONCTBA
METaJUIOB

15 CrnaBel METaJIIOB. DJIEKTPOXUMUYECKUH s HATIPSI-
JKEHUW METAJIJIOB
Xumudeckue cBOMCTBa BaYKHEHIIINK METAJUIOB (HATPHIA,

16 KaJInH, KaJbIIUH, MarHui, aTIOMAHAN) ¥ UX COCAMHE-
HUM

17 XuMmudeckue cBOMCTBa IIHKA, KeJle3a U MX COSIHHE-
HUAK

18 XUMUYECKUE CBOUCTBA XpOMa, MEU U UX COEAUHECHUN

19 [paktrdeckas padora Ne 2. "PemnreHue sKCiepuMeH-
TaIbHBIX 33/1a4 10 TeMe «MeTalb»"
Hewmeramms, nx nonoxxenue B [lepronudeckoii cucreme

20 XUMHUYeckux 35eMeHToB [I. M. MenpaeneeBa u ocodeH-
HOCTH CTPOCHHS aTOMOB
dusnveckue CBONCTBAa HEMETAIIOB. AJTOTPONHS He-

21 METaJUIOB (Ha IpUMepe KUCIOPoa, cepsl, pocdopa u
yriaepoja)

29 XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPBI U UX COEJIU-
HEHUU

93 XuMmudeckue CBOMCTBa a30T1a, pocodpa U UX COeIHHE-
HHMN

24 XuMHYECKUE CBOMCTBA yIiiepoa, KPEMHUS U UX CO-
eAMHEeHUN

25 IIpuMeneHne BaxXHEHIITUX HEMETAIIOB U UX COEJIMHE-
HUAM

2 O6o006meHne 1 cucTeMaTH3anus 3HaHmi o Teme «He-

MeTaJuTbly. Beraucinenus mo YPaBHCHUAM XUMHYCCKUX




pEaKnuil ¥ TEPMOXUMHUUYECKHE PACUETHI

97 [Ipaxtraeckas pabora Ne 3. «Pemrenne sxciepuMen- 1
TaNbHBIX 3a1a4 1o Teme "Hemeramisr'"y

28 Konrponbnas pabora o tTemam «Metamis» u «Heme- 1
TaJIB)

29 Heopranuueckue u opranndyeckue kuciotel. Heopra- 1
HUYECKHE M OPraHUYeCKHe OCHOBAHMS
AmdoTepHbIe HEOPraHMYECKNE W OPTaHNIECKHE CO-

30 enuHeHNs. [ eHeTHyecKas cBA3b HEOPraHMIECKUX U Op- 1
TaHUYECKHUX BEIECTB
Ponb xuMuu B 00€Crie4eHUH IKOJIOTUUECKOM, JHEpre-

31 TUYECKOH 1 NHIIeBON 0€30I1aCHOCTH, Pa3BUTHH MEIH- 1
LIHEI

32 [pencraBnenus 00 OOLIMX HAYYHBIX MPUHIUIAX IIPO- 1
MBIIIJICHHOT'O MOJTy4eHHs BAXKHEHUIINX BEIIECTB

33 YenoBek B MUpE BEIECTB U MAaTEPHAIOB 1

34 XuMmus v 30pOBbE YEIOBEKa 1

OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Xumus, 10 xnace/ IM'abpuensu O.C., Octpoymon W.I'., CnagkoB C.A., AknmonepHoe obmiectBo «M3mparensctBo «lIpocBenmenne»,2021 r
Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB U.I'., Crankos C.A., Axkimoneproe obmiectBo «M3narensetBo «lIpocBemenne»,2021r.

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Xumus(6a30BbiiypoBeHb). Peanuzanus oOpa3zoBanus: meroandeckoe nocodue ais yuutens / Kasepuna A. A., Iluayruna I'.B.; nox pen.I'. B.
[Tuayrunoii. M. : ®I'BHY «MHcTHTYyT cTpateruu pasButus oopazosanus PAOy», 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy
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