MHHWCTEPCTBO MPOCBEIEHUS POCCHICKON ®ENEPAIIHA

MHuHHCTEPCTBO 00pa30BaHus 1 MOJIOSKHOMH nonuTHKK CBep/IoBCKOK obnactu
AnMunucrpanus KupoBrpaackoro ropoackoro okpyra

PACCMOTPEHO
[IIMO yuuTenei
CCTCCTBEHHLIX HAYK

Pykosoaurens [HIMO
@k /TTotanosa O.A.

IIpoToxomn

_ Nelor  29.082023r.

MAOQY COLL Ne 2
COI'’TACOBAHO VTBEPXKJIE
PykosomuTenem MC Jlupextop MAOY COLI Ne 2
{
2;1’/’/ /Tossimuua JILH. é,/{{ /Hymax E.JI
[TpoTokon [Ipwka3
_ Ne 1 or_30.09.2023 r. _ Ne ¥ or 30-OF 043 .
PABOYAS ITPOI'PAMMA

yuednoro npeamera «Xumus. bazoBbiil ypoBeHb»

must odyuarommuxcs 10 — 11 knaccos

r. Kuposrpaj, 2023

e

-

- o



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMUMHM Ha YpPOBHE CcpeaHero oOmiero oOpa3oBaHus
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit deneparumy, TpeboBaHUil K pe3yJibTaTaM OCBOEHUS
dbenepanrbHOll  00pa30BaTEBHON MPOTPAMMBI CpPETHETO 00Iero oO0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepasbHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHoM cragaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeaMmera «XuMus» B 00pa30BaTeNbHBIX OpraHu3anusx Poccuiickoii
denepaiuy, peaqu3yIONIUX OCHOBHBIE O00pa3oBaTelIbHbIE MPOTPAMMBI, U
OCHOBHBIX TnoyioxkeHud «CrTpaTeruu pas3BuTUs Bocnutanuss B Poccuiickoit
@epnepanuu Ha niepuod a0 2025 roma» (Pacmopstxkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

OCHOBY NOJAXO0JIOB K pa3palOTKe MpPOrpaMMbl MO XUMHH, K OIPEACIICHUIO
oO1elt crpaTteruy 00y4eHus, BOCIIUTAHUS U Pa3BUTHsI 00YUAIOIIUXCSl CPEJICTBAMU
yaeOHoro npeamera «Xumus» aist 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIN
koHnenTyainbHble mojiokeHns PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJIEH,
COJIepKaHUsl, pPe3yJbTaTOB O0OyueHUs] U TPeOOBaHMI K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o0mreoOpa3oBaTeIbHON OpraHW3allid, SBJISETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAONIMM J3TalOM peajd3ald  Ha
COOTBETCTBYIOILIEM €My ©Oa30BOM YypOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHKS MUPOBO33PEHUS M O0IIEH KYJIbTYpPhI
YEJIOBEKa, a TaKKe DOKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 U TpUPOAHOU cpene. Peanusyercs xXuMmMuyeckoe o00pa3zoBaHUE
oOydJaromuxcs Ha ypoBHE cpejHero oOiiero oO0pa3oBaHUs CpeICTBAMU Y4E€OHOTO
npeaMera «XUMHS», COJEpkKaHUE U TIOCTPOEHUE KOTOPOro OMpPENESICHbl B
mporpaMme 1O XUMHUU C y4€TOM CHenu(UKd HAyKu XUMHUH, €€ 3HAYCHUS B
NO3HAHUM TIPUPOABI M B MaTepUaJbHOW XHU3HU OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened MW MPUHLHUIIOB, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTeMBI cpefHero oo1iero oopasoanus B Poccutickoit deneparum.

XUMHsI KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK MTPAET O0COOYI0 pPOJib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUU HOBOW 0a3bl MaT€pUaIbHOU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATBHOTO HAYYHOT'O MBIIICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKpY’KaloIleM MUpPE KaK O €IMHCTBE
IpUPOABl M YeJoBeKa, KOTopoe (popMupyercs B XMMHUM HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPY)KAKOLIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXXHBIMU 00JIACTSIMU TPUMEHEHUS.



TecHO B3aMMOJNEUCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHMs CTaja
HEOTHEMJIEMOH 4aCThIO MHUPOBOM KYJIbTYPhI, HEOOXOIUMBIM YCIOBUEM Y CIICITHOTO
TpyJa M JKM3HU KaxJoro ujeHa ooOuiectBa. CoBpeMEHHass XMMHS KaK Hayka
CO3UJaTeNIbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa HAa pEUICHUE
rJI00AIBHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTMUYECKON 0€30MaCHOCTH U OXPaHBbI 3710POBbSI.

B cootBercTBHM ¢ OOmMMH LEISIMH M TPUHIUIAMH CPETHETO OOIIEero
oOpazoBanus conaepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIi YpOBEHD
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOMICKYJIBTYPHYIO MOJTOTOBKY
oOy4Jarmmuxcs, HEOOXOAUMYI0 UM Il  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIICIIHOIO BKJIIOUYEHUS B JKHW3Hb COLMYMA, IPOJOJIKEHUS
o0pa30BaHus B pa3JIMYHBIX O0JACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMHEH.

CocrapnsomuMu  npeamera  «XUMHsD» — SBISIOTCS  0a30Bble  Kypehl —
«Oprannveckas xumus» U «OOm@ass M HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMA
3HaHUM M0 HEOPTaHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUHN W3 OOIIed XUMUH) U
opraHnyecko xumuu. @OpMHUPOBAHME NAHHOW CUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera O0ECHeurBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEr0 MHOro0Opasus
BEILIECTB HA OCHOBE OOIIUX MOHSATHN, 3aKOHOB U TEOPUI XUMUMU.

Ctpyktypa coaepxkaHusi KypcoB — «Opranuueckas Xxumusi» u «OOmas u
HEOpraHuveckas XUMHsS» cOOpMUpOBaHA B NPOrpamMMme IO XHMMHUHU Ha OCHOBE
CUCTEMHOTO TOJXOAa K M3yYeHUI0 YydyeOHOro Marepuaja Hu 00ycCIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHUM HAa  ONpene’aEHHbIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XUMHH BEIIECTBA
paccMaTpHUBAIOTCS. HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOECHUS OPTaHUYECKHUX
COCIVHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMUYECKMX W  DIEKTPOHHBIX
OpeacTaBlIeHUd O cTpoeHuu BemiecTB. CBeneHuss o0 HU3ydyaeMbBIX B Kypce
BEILECTBAX JAKOTCSA B Pa3BUTHH — OT YIVIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COCOUHEHUN. B Kypce OpraHMyeckom XHWMHUU IIOJIYy4YarOT pPa3BUTHUE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NEPBOHAYATILHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKIUU.

[Ton HOBBIM yrJIIOM 3peHHs B IMpeaMere «XuUMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3yUYECHHbIH Ha YpPOBHE OCHOBHOIO OOHIEro 0O0pa3oBaHUs
TEOPETUYECKHM Marepuan u (PAKTOJIOTMYECKHE CBEACHHS O BELIECTBAX W
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOyYarOIIMMCSl MPEAOCTaBISICTCA BO3MOXXHOCTH OCO3HAaTh 3HAUYCHHE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTUYECKUX TMO3UIUH,



riy0)ke TOHSATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaromiel 70 00BSICHSIONIEH U TPOTHOZUPYIOIIEH.

Envnas cucrema 3HaHMM O BaXXHEMIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHMM, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TpOTEeKaHus JomoiHsieTcs B kKypcax 10 m 11 kmaccos
AIIEMEHTAMH COJAEpPKaHUsA, UMEIOIMUMH KyJIbTYpPOJOTHUYECKMI M MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMMAHHMIO B3aMMOCBSI3U XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ pPOJb B IMO3HABATEIbHOM M MPAKTUUYECKOU
NESATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K TMPOIECCY
TBOpUYECTBA B 00JIACTH TECOPUU U MPAKTUUECKUX MPHIIOKECHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCA B OOLIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKHM OCMBICIMBATh MH(OpMaALUIO U
NPUMEHATh €€ JUIsl TONOJHEHHS 3HAHWM, PEIICHUS WHTEUIEKTyalbHbIX H
HKCIIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 3aad. B 1iesnom conepxanue yueOHOro
npeaMera  «XuUMHUS»  JTaHHOTO  yYpOBHS  W3Y4Y€HUs  OPUEHTHPOBAHO  Ha
dbopmHpoBaHrEe y OOYy4YarOIIUXCSd MHUPOBO33PEHUYECKON OCHOBBI JJII MOHUMAaHUS
¢unocockux HaeH, TaKUX Kak: MaTEepUAIbHOE €JUHCTBO HEOPTaHWYECKOTO W
OpPraHUYEeCKOr0 MHUpPA, OOYCIOBIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM U
CTPOEHMEM, II03HABAEMOCTh NPHUPOAHBIX SBICHUNA NYTEM SKCHEPUMEHTa U
pEelIeHUs] TMPOTUBOPEYMM MEXAY HOBBIMU (aKTaMH M TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJIOTHYECKUX MpoOieM, a
Takke MpoOeM cOepereHUs] SIHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemeHus 3agay  BOCHHUTAHUS, Pa3BUTUA M COLMAIM3ALUU
OoOy4YaromMXcad MNPUHATHIE MPOTPaMMON MO XUMHHU MOAXOJAbl K OMNPEIEICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa mpeaycMaTpuBaioT (HOpPMHUpPOBAHUE
YHUBEpPCAJIbHBIX Yy4E€OHBIX JEWCTBUN, MMEIOIMUX 0a30BOoe 3HAYEHUE IS
pa3IMyYHBIX BHUJOB JACSITENBHOCTU: pEIIEHUs mpodiieM, MOHCKa, aHalu3a U
00paboTku nHGOPMALIMK, HEOOXOUMBIX ISl TPUOOPETEHUS OMbITA MPAKTUYECKON
U HCCIE0BATENIbCKON JESTeIbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpernomaBaHus XMMUM KaK Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK U Ha YPOBHE CPEIHETO OOIIeTo 00pa30BaHMsl, TIPU ONPEACIICHUN
COJIEp>KaTeJIbHOM XapaKTePUCTUKHU LeJel H3ydeHUs MpeAMeTa HarpapieHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPAJIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAYKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LEJIeW U3YYCHUS
IpeIMEeTa SABJISIETCS BIIOJHE ONMPABIaHHbIM.



CormacHO JaHHOW TOYKE 3PECHHS TJABHBIMU IEISIMHU WU3Y4YEHUs TMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBIISAIOTCSA:

e (dopMHpOBaHHE CHCTEMBbl XHMHUYECKHMX 3HAHWA KaK  BaKHEHIIEH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIFOUEBBIC TOHATHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TECOPUH XHUMHUH,
OCBOCHHE S3bIKAa HAYKH, YCBOSCHUE WM IMOHWMAHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opMHUpOBaHME U PA3BUTHUE MPEICTABICHUNA O HAYYHBIX METOJaX MO3HAHUS
BCIIECTB M XUMHYCCKUX PEaKIHWi, HEOOXOIWMBIX IS TPHOOPETCHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHYECKUX SBJICHUMH,
UMEIOIIUX MECTO B MPUPO/IE, B IPAKTUUECKOM U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUI U CIIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAOMIOCHIEM U
OOBSICHEHMEM XHUMHYECKOTO OKCIIEPHUMEHTa, COOJIOJACHUEM IpaBUII
0e30MmacHOro 0OpaIieHus ¢ BEIIECTBAMH.

Hapsigy ¢ aTum, conepkatenbHas XapaKTepUCTHKA 1eJIel U 3a7a4 u3y4deHus
npeaMeTa B IporpaMMe Mo XMMUK YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeAHero obmiero oopazoBanus. CeroaHs B
NpernoJaBaHUM XUMHUH B Ooybliell  cTemeHW OTHaéres — MPEeArnovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEepX aHUs OOydeHMsl, OpPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alllM, BIIAJCIONIETO HE
HA0OpOM 3HaHUMW, a (PYHKIIMOHAILHONW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOTO TIOJYYCHHsI 3HAHUN W NMPUMCEHEHHUS WX B PEAbHOW JKU3HU
JUTS pEIIeHuUs] TPaKTHYECKUX 3a/1a4.

B cB3m ¢ 3TUM TpU U3YYEHUM TpeIMeTa «XUMHS» JIOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKWeE TEIH U 3a/1a4H, KaK:

amanraus 00yJaroIuxcs K yCIOBUSAM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHWE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEIPHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CHUTYAIIHMSIX, CBSI3aHHBIX C BEMIECTBAMH U UX
IPUMEHEHUEM;

dopMupoBaHHe Yy OOYYarOIMIMXCS  KIIIOUEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEpCAJIbHOE 3HAYCHHE JIS DPA3IUYHBIX BHUIOB
NeATEILHOCTH: PEIIeHUs] Tpo0sIeM, MTOUCKa, aHalnu3a U 00paboTku uHbOpPMAIIH,
HEOOXOIUMBIX JJIi TMPUOOPETEHUsI ONbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TMIO3HAHUM XHUMHH, a TaKkKe JUId OIEHKM C TO3HUIUN
DKOJIOTUYECKOW O€30MacHOCTH XapaKTepa BIMSHHS BEHIECTB W XUMHUYECKHX
MIPOIIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOTHYIO CPEAY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CTOCOOHOCTH CaMOCTOSITENIFHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUU C KU3HCHHBIMU MOTPEOHOCTSMHU, UCIIOIH30BATh
COBpPEMEHHbIC MH(POPMALIMOHHBIE TEXHOJIOTUU JJIsl TTIOMCKAa M aHaiu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OpPMAIIUU XUMHUECKOTO COJIEPIKaHMUS;

dbopMupoBaHKE U pa3BUTHE Y O0YUYAIOUTUXCA ACCOIIMATUBHOTO U JIOTUYECKOT O
MBIIIICHUS, HA0JTFOIaTeTLHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydammmxcsa yOeKIEHHOCTH B  T'YMaHHCTUYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ Ba)XXHOW POJIM B PEIICHUHW TJIOOANBHBIX MpoOIeM
paIMOHATBHOTO PHUPOIOTIOIB30BAHMS, TIOMOTHEHUS YIHEPTETUYECKUX PECYPCOB H
COXpaHEHHUs] TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHONIIEHUS K TPUPOJEC U CBOEMY 3JIOPOBBIO, a TaKXkKe MPUOOpPETEHHUs OIbITa
WCITOJIb30BAHUS TMOJTYYCHHBIX 3HAHUW I TPUHATHS TPAMOTHBIX PpEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMHYCCKUMU SBJICHUSMU.

B yuyebHOM mnnaHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XHUMH»
0a30BOT0 YpOBHSI BXOJIUT B COCTAB MPEAMETHON o0nactu «EcTecTBEeHHO-HAYYHbIE
PEIMETHD.

OO611ee YuCiI0 4acoB, OTBEAEHHBIX JJISl U3YyUYCHHS] XUMUU, HAa 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBanus, coctapisier 68 yacoB: B 10 knacce — 34 yaca (1
yac B Hefento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPXKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0OCHOBbI OPraHUYeCKO XUMHMHU

[Ipeamer opraHnyecKod XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
NOJIy4YEHUM HOBBIX BEIIECTB M MAaTepuaioB. TeopHsl CTPOEHHUS OpPraHUYECKUX
coenuuenuii A. M. byTiepoBa, e€ ocHOBHbIE TI0JI0KEeHHS. CTPYKTYpHBIE (POPMYIIBI
OopraHu4eckux BemecTtB. ['omonorus, wuszomepus. XuMHUYeCKass CBS3b B
OpPraHUYECKUX COEAMHEHUSX — OJMHAPHBIE U KPaTHbIE CBSI3U.

[IpencraBienue o kiaccuukauuy opraHM4eckux BellecTB. HomeHknaTypa
OPraHMYECKUX COCOUHEHUN (CUCTEMATHYeCKas) W TPHUBUAIbHBIE Ha3BaHUs
BAXKHEHUIIINX MPEICTABUTENIEN KIIACCOB OPTAaHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METObl HM3YyYEHHsI BELIECTB M MX IPEBPALLCHUI:
O3HAKOMJIEHHME C O0Opa3llaMu OpPraHMYEeCKHMX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAONIOJIEHUE U
ONHMCAHME JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALLEHUIO OPraHUYECKUX BELIECTB
pU HarpeBaHuu (Tu1aBlieHue, 0OyTIIMBaHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKMH psia. MeraH m 3TaH —
NPOCTEUIINE MPEACTABUTEIN AJIKAHOB: (PU3WYECKHE W XHWMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHMs] W TOPEHMs), HAXOXKIACHUE B IPHUPOAE, IOJIyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN Psfl. DTUIIEH U MPONWIECH —
IPOCTEHIINE MPEACTABUTEIN AJKEHOB: (PU3MUECKHME M XUMHYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TAJOTCHUPOBAHUS, THApPATAlUU, OKUCIEHUS U
MOJINMEPHU3ALIMH ), TOJIyYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u meTwnOyraauen-1,3: crpoeHue, BakHeHIIMe
XUMUYECKUE CBOWCTBa (peakius nonumepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKU psifl. AlleTUIIeH
— TPOCTEHIIMNA TpeACTaBUTENb AJIKWHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKUE CBOMCTBA (peakuuu THIPUPOBAHMS, TATIOTCHUPOBAHUSA, TUJIpaTaIIH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NUYECKHME U XMMUYECKUE CBOMCTBA
(peakiuu raJoreHUpOBaHUs M HUTPOBaHMS), MOJy4YEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoeHue,  usuueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NoJydueHue u npumenenue. TOKCUUHOCTD



apeHoB. ['eHeTHYeckass CBA3b MEXAY YIVIEBOJOPOJAMHU, NPHHAMIEKAIMMHU K
Pa3IUYHBIM KJIACCaM.

[IpuponHble HWCTOYHHMKM YIVIEBOAOPOAOB. lIpupomHbI ra3 u IOIyTHBIE
HedTanbie ra3pl. HedTs u €€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTu:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaluTUdeckuil), nuponus. [IpoaykTs
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITY. KameHHBbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHepUMEHTAIbHbIE METOAbl H3Y4YEHMs BEIIECTB M HX IPEBPALICHUI:
O3HAaKOMJIEHHE C o00pa3lamMM IUIacTMacCc, KAaydyKOB W PE3UHBI, KOJUIEKLHUU
«Hedptp» u  «Yromp», MoJenupoBaHME  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJIOr€HONPOU3BOAHBIX, IPOBEJICHUE NPAKTUYECKON pabOThl: MOJYYEHHE 3THIICHA
Y U3YUYEHHE €TO CBOMCTB.

Pacué€rnble 3anaum.

Boblunciienuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEaKLMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MTPOYKTOB PEAKILIUN).

Kucaopoaconepxanue oprannieckue coenHeHus

IIpenenbHblE OJHOATOMHBIE CHUPTHI. MeETaHON M 3TAHON: CTPOCHHE,
dusznyeckue MW XUMHUYECKHE CBOMICTBa (peakuMd C AaKTUBHBIMH METaJIaMH,
raJIoreHOBOJIOPO/IAMH, TOPEHHE), MNpUMEHEHHE. BomopoJaHble CBA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[eficTBHE MEeTaHOIa U 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOroaroMHble  CHOUPTBL. OJTWIEHIJMKOIb W  TJMLEPUH: CTPOECHHE,
¢uznyeckue W XHUMHUYECKHME CBOWMCTBAa (B3aMMOACHCTBHE CO ILEJIOYHBIMU
MeTaJlJlJaMHl, KaueCTBEHHasl peakllds Ha MHOTOaTOMHbIE CHUPTHI). JleficTBue Ha
opraHusM yesnoseka. [[puMeHeHne riuiepruHa u STUICHTITUKOIIS.

@deHoJ: CTPOCHHE MOJEKYNbl, (U3MUYECKUE W XUMHUYECKHME CBOMCTBA.
TokcuunocTh (penona. [Ipumenenue denona.

Anpperunpl U kemonvl. DOpMANBIAETHI, ALETAIBAETHI:  CTPOEHUE,
bu3nUeckue W XMMHUYECKHE CBOMCTBA (peaKkIMu OKHUCIEHUS M BOCCTAHOBJICHMS,
KayeCTBEHHbIE PEAKIIUHN), I0TYYEHUE U TIPUMEHEHHUE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHasg U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3NYECKUE M XUMHUYECKHE CBONCTBa (CBOMCTBA,
oOrmue Uit Kjiacca KUCIOT, peakiuus 3TepuuKalnm), MoTydeHne U IpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHI KaK IPEICTABUTENIM BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE EHCTBHE.

CnoxHble >Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KucCHOT. ['maponus
cioxxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb XKUPOB.



YrneBompl:  cocTaB, KiacCUpUKAIUSA ~ yriaeBogaoB (MOHO-, JH- H
nonucaxapuabl). ['moko3a — mpocTeiimmii MoOHOCaxapua: 0COOCHHOCTH CTPOCHHS
MOJIEKYNbI, (U3NYECKUE M XHUMHUYECKHE CBOWMCTBAa (B3aMMOJCHCTBHE C
rugpokcuaom meau(ll), okuciaeHne amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKICHUE B IMPUPOJE, NPUMEHEHHE,
ounonornyeckas poiib. PorocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3HI.

Kpaxman u memirono3a kak mpupojHbsie noaumepbl. CTpoeHne Kkpaxmana u
neunono3bl.  du3nueckue W XMMHUYECKME CBOMCTBAa Kpaxmaina (THApOJIU3,
KaueCTBEHHAsI PEAKIIMs C HOJIOM).

OKCHepUMEHTAIbHbIE METOAbl H3Y4YEHMs BEIIECTB M HX MPEBPALICHUM:
npoBeJicHHe, HAOMIOJACHHE W OMHCAHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIHPTOB, KAaUYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHHUPTOB (OKHCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJECHCTBUE TIHUIIEPUHA C
ruapokcuom Mmenu(ll)), anpaerunoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxkcugom wmeau(ll), B3aumoneicTBUE Kpaxmayia C HOJOM),
IIPOBEICHHUE MPAKTUUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTBHI.

Pacuérnbie 3aqaum.

Beluucnenuss mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOIHOIO BEIIECTBA WM MPOAYKTa PEaKLUU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 HCXOIHBIX BEIIECTB MJIM MPOTYKTOB PEAKIIUH).

A3oTcoiepkale OpraHi4eckie CoOeInHEHUsI.

AMUHOKHUCIOTHI Kak am(pOoTepHble OpraHndyeckue coenuHeHus. Ouznyeckue
U XMMHUYECKHE CBOICTBAa aMMHOKHUCIOT (Ha mpuMmepe riMiuHa). buomormyeckoe
3HaYeHHe aMUHOKUCIOT. [lenTuapl.

benku kak NpUpOAHBIE BBHICOKOMOJICKYJISIpHBIE coeanHeHus. [lepBuunas,
BTOpUYHAsT M TPETUYHAs CTPyKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, IEHATYpaInsl, KAYeCTBCHHBIC PEAKIIUU Ha OCIIKH.

OKCIIepUMEHTANIbHBIE METO/Abl M3YYEHHs BEIIECTB W HX MPEBPALICHHIA:
HaOII0/ICHNE W OMMCaHUE JEMOHCTPAIIMOHHBIX OTBITOB: IEHATYpalvs OCTKOB MpH
HarpeBaHWM, LIBETHbIE PEAKIIUU OEJIKOB.

BbicokoMouieKy IsIpHbIE COeTUHEHHUS

OCHOBHBIE TOHSTUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPU3AIINH, CPEIHSSA MOJIEKYJIsIpHas
macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUN —
MOJIMMEPHU3ALIHS U TIOJTUKOHACHCAIHSI.

DKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB M HMX MpEeBpallleHUil:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peasmm3zanns MeXnpeIMETHBIX CBA3EH NPU U3YYEHUN OPraHUYECKOU XUMUH B
10 kmacce OCYIIECTBISETCS YEpe3 HUCHOJb30BaHME KaK OOMIUX €CTECTBEHHO-
HAay4YHBIX MOHSATHUMI, TaK U MOHSATUMN, SBJSIIOIIUXCA CUCTEMHBIMU JIJII OTAEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOr'0 IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, NepUOIUIHOCTb, HAOIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusnka: MaTepus, DSHEPrus, macca, aToM, DJEKTPOH, MOJEKYJa,
HPHEPreTUYECKUl YpPOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHOe COCTOSHHE
BEIECTBA, (PU3MUECKUE BEJIUYUHBI U CIMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOrMYECKH AaKTHUBHbIE BellecTBa (OEJKH, YIIEBOAbI, KUPBI,
dbepMeHTHI).

['eorpadusi: MuHepalibl, TOpPHbIE OPOJIbI, MOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHONorus: MHILEBbIE MPOIYKThI, OCHOBBI PAIlMOHAIBLHOTO MUTaHUA,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MPEnaparThl, MaTepuasbl U3
VICKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBILIAA N HEOPTAHUYECKASA XUMMUA

Teopernvyeckne 0CHOBbI XUMHUU

Xumuyeckuii 3ieMeHT. ATom. Sapo aroma, HU30TOMBL. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHHU, MOIypOBHH. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiejieHUs] JIEKTPOHOB MO OpOUTAIsIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(MDUTYpaIHsi aTOMOB.

[Iepronnuecknit 3ak0oH U llepuoguueckas cucteMa XUMMHAYECKUX JIEMEHTOB
. Y. MenneneeBa. CBsi3b MepuOANYECKOro 3aKoHa U lleproanueckoil CUCTEMBI
XuMu4eckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XHMMHUYECKHX OJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CJOXKHBIX BEIIECTB IO TPyMNIaM U MEPHOJIaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B pa3BUTUH HAYKHU.

Crpoenue BemiecTBa. XUMHUUYECKas CBS3b. BHIBI XUMHUYECKOW CBSI3U
(KOBaJIeHTHasl HEMOJSIpHAs W MOJISIpHAs, MOHHAs, MeTaJuindeckasi). MexaHU3Mbl
o0pa3oBaHHs KOBAJIEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JJOHOPHO-
akienTopHbeiil). BopopoaHnast cBsizb. BalleHTHOCTb. JIEKTPOOTPULIATEIIBHOCTb.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJIPHOTO UM HEMOJIEKYJSIPHOTO — CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIBI KPUCTALTMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTALINYECKOU PEIIETKHU.

[loHaTne O aucHepcHbIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBas A0 BEIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCTMHEHU. Howmenknatypa
HEOPraHUYECKUX BEHIECTB. ['eHeTndeckas CBSI3b HEOPraHMYECKHX BEILIECTB,
MIPUHAJIEKAIINX K PA3TUYHBIM KJIACCaM.

Xumuueckass — peakuusa.  Kraccudukanus  XUMHUYECKUX — peakiuid B
HEOPraHUYECKOM M OpPraHMYECKOW XUMHUU. 3aKOH COXPAHEHHUS MacChl BEILECTB,
3aKOH COXPAHECHUA U MPEBPALICHUSA SHEPTUU ITPU XUMHUUYECKUX PEAKIIMSX.

CKopocCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iHuHbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOEe paBHOBecue. DakTOphl, BIMSAIOLIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.

Dnektponutuyeckas nuccouuanusa. CuibHble U cinalble d5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTpaIbHAas, IIEIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

OKCIEpUMEHTAIIbHBIE METOAbl W3YUYEHHUsI BEIIECTB M WX MPEBPAILICHHI:
neMoHcTpanus Tabmui «llepuogudeckasl cucremMa XuMudeckux asnemeHnToB Jl. .
MenzeneeBay, M3yyeHUE MOJENIEH KPHUCTAIUIMYECKUX PEETOK, HAOIIOIEHUE U
OMHUCaHWE JIEMOHCTPAIIMOHHBIX U JAOOPATOPHBIX OIMBITOB (Pa3I0KEHHUE MTEPOKCHIA
BOJIOPOJia B MMPUCYTCTBUM KaTAJIM3aTOPa, ONPEAEIEHUE CPEABI PACTBOPOB BEILIECTB
C TOMOINIbI0 YHHMBEPCAJIBHOTO WHAWKATOPA, PEAKIMU HOHHOTO OOMEHa),
MIPOBEICHUE TPAKTUIECKON paboThl «BiusiHue paznuvHbiX (PaKTOpoOB HA CKOPOCTH
XAMUYECKOU PEAKLIANY.

PacuétHrle 3agaun.

Pacuétel 10 ypaBHEHMSM XMMHUYECKHMX pPEakuuii, B TOM YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C MCIIOJb30BAHUEM IOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heopranuuyeckass XuMus

Hemeramnel. Ilomoxenue HemerammioB B Ilepuomnueckont  cucreme
xuMmuueckux saeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyecKkre CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETa/IOB (Ha MpUMeEpe
KHCJIOPOJIa, cephl, hocdopa U yrieposa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yraepoga W KpEeMHHs) W HX  COSAWHEHWH  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAIINX KUCTIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IppuMeHeHne BaKHEUIINX HEMETAIUIOB U UX COCAVMHEHUN.



Meramnel. [lonoxenne meramios B lleprnoanueckon cucreMe XMMHYECKHX
anemenToB JI. . MenaeneeBa. OcoOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. O0mme (usudyecknue cBoiicTBa MeTauioB. CIIaBbl METAILJIOB.
DIIEKTPOXUMHYECKUN PsIJT HAMIPSYKEHU METAJIOB.

XWUMHUYECKHE CBOWCTBA BAKHEHIIUX METAJJIOB (HATPUH, Kaluil, KaJIbIUH,
MarHui, aTFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO1mue cnocoObl MmosydeHus: MeTauioB. [IpuMeHeHne MetamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHSI BEIIECTB M HUX IPEBPALLICHUI:
U3y4eHHE KOJIeKUuu «MeTaasl U CIUiaBbDy, 00pa3loB HEMETAUIOB, PEIIEHUE
HKCIIEPUMEHTAIBHBIX 3a/1ay, HAONIOACHUE W ONHUCAaHUE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIIPOKCUIA AJIFOMUHHUS C PACTBOPAMHU
KHCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMY HA KATUOHBI METAJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BeniecTBa WM 00ObEMaA ra3oB 10 M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIMH, €CIIU OTHO
U3 BELIECTB UMEET IIPUMECH.

XuMus 4 KU3Hb

Ponp xumMum B 0OECnied4eHUH IKOJOTUUYECKOU, SHEPreTUYECKOM M MUIIEBON
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoOHSATHE O HAay4YHBIX METOJaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIMIA.

[IpencraBnenuss 00 OOMMX HAYYHBIX MOPHUHIMIAX TPOMBIITUICHHOTO
NOJIYYECHUS BaXKHEHIINX BEILIECTB.

YenoBek B MHpE BEUIECTB M MATEPHUANIOB: BAKHEHIIME CTPOUTEIBHBIE
MaTepuaybl, KOHCTPYKUHOHHBIE MaTepuaibl, Kpackd, CTEKJO, KepaMuKa,
MaTepualbl JJsl 3JIEKTPOHUKH, HAHOMATEpHallbl, OPraHUYECKUE U MHUHEpaJIbHBIC
yA0OpeHus.

XuMHUS W 3I0pPOBbE YEIIOBEKA: MpaBUia HCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia 0€30MaCHOTO MCIIONIb30BAaHUS MPENapaToB OBITOBON XUMHH
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanmzamusi  MeXOpeaIMETHBIX  CBsI3€l MpU  W3YYeHMH OOmel u
HEOPraHMYeCKOM xuMuu B 11 Kiacce OCylIeCTBISETCS Yepe3 MCIOIb30BaHUE Kak
OOLIMX E€CTECTBEHHO-HAYYHBIX TIOHSTHM, TakKk U TOHATUH, SBISIIOLIUXCS
CUCTEMHBIMM JIJIS OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE MOHSATHUS: Hay4dHbIN (hakT, TUmoTesa, 3aKOH,
TEOpHus, aHalu3, CHUHTE3, KiIacCHU(PHUKAIUsA, TMEePUOJUYHOCTb, HAOIIOCHUE,
DKCHEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusukKa: MaTepus, SJHEPrUsi, Macca, aToM, JIEKTPOH, MTPOTOH, HEUTPOH, UOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIA, JHEPIrETUUECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BEIICCTBA, (PM3UYECCKUE BEIMUMHBI M CAWMHUIIBI MX
HU3MEpPEHUSI, CKOPOCTb.

buomorusi: kijeTka, opraHu3M, OKocHcTeMma, Ouocdepa, Makpo- U
MUKPOIJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3Me.

['eorpadus: MuHEpaBl, TOPHBIE MTOPOJBI, MOJE3HBIE WCKOITAeMbIe, TOTUIUBO,
peCypCHI.

TexHonmorusi: XMMHUYECKasi MPOMBIILUICHHOCTb, METAJLTYPTHs, MPOU3BOJICTBO
CTPOUTEIBHBIX MATEPUAIIOB, CEJIILCKOXO3IMCTBEHHOE MPOU3BOJCTBO, IMHUIICBas
MPOMBINLJICHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IPENapaToB, MNPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpHUaNOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJITHEI'O OBIIET'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
OOy4YalOIIMMHUCS TMPOTrpaMM CpefHero obmiero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM U TpeaMeTHbIM). HayuHo-meTomuyeckoil OCHOBOM st
pa3pabOTKU IUIAHUPYEMBIX PE3YyJbTATOB OCBOEHHUS IMPOrpaMM CpPEIHEro OOIIEro
00pa30oBaHus ABJISETCS CHCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTrcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJbTaTOB OCBOEHUS MpeIMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJEICHBI CJICIYIONIUE COCTABIISIIONINE:

OCO3HaHHE OOYYaIOUIMMHCS POCCUMCKONW TpakJAaHCKOW UJIEHTHUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOITPEIENIEHUIO;

HAJIMYKUe MOTUBALIUU K 00yUYEHUIO;

1[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBAThCA B CBOEH
JIEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIUMH IEJIOCTHON
CHUCTEME XMMHUYECKOTO 00pa30BaHNUS;

HaJIMYKE TTPABOCO3HAHUS IKOJIOTHUYECKON KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTH
1[EJTU U CTPOUTH )KM3HECHHBIC TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeIMeTa «XUMHUS» JOCTUTAlOTCA B
CANHCTBE Y4YeOHOW M BOCIUTATEIBHOW JESATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJieaJaMUd POCCUHCKOrO TPaXJaHCKOrO OOIIECTBA, MPUHATHIMH B OOIECTBE
HOpMAaMM W TpaBWIaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  IpoOlieccam
CaMOINO3HAHUs, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU
OOyJarOIINXCS.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XUMHUSD) OTpa)karoT
c(OpMHUPOBAHHOCTh OIbITA TO3HABATEIBHOM M MPAKTUYECKOW JIESITEIIbHOCTH
oOy4Jaromuxcs Mo peajnu3aluy MPUHATHIX B 0OILIECTBE EHHOCTEH, B TOM Yuciie B
YacTH:

1) rpaskaIaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABONOPSIKY;

MPEICTaBIICHUS O COLMAIBHBIX HOpPMax M TMpaBUIaX MEKIMYHOCTHBIX
OTHOILICHHUI B KOJIJICKTUBE;



FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH NpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PELICHUU YYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBHIIOJIHEHHU
XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH IOHUMaTb W IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apryMEHThI JPYTUX IPU aHAJINW3€ Pa3IMUHbIX BUIOB YU€OHOU JESTENIbHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEYECTBEHHON XHMMH;

YBa)KEHUs K IpOLIECCy TBOPYECTBA B OOJIACTU TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMSI TOTO, YTO JOCTHKEHUS HAyKH €CTh PE3yJIbTar
JUIMTEJIbHBIX ~ HAaOMIOJEHUM, KPOMOTJIMBBIX  JKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTUKOB;

UHTEpECAa W II03HABATEJBHBIX MOTHBOB B IIOJYYEHHHM M IIOCIEAYIOLIEM
aHaJin3e MH(QOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE4YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalliH, CBSA3aHHbBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHUPYSICh HA MOPAJILHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJAEHUE U MOCTYNKH CBOMX TOBAapHUILEH C
NO3ULMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUH 3THX
IIOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbS:

MOHMMAHMS IIEHHOCTEM 30poBOro W 0Oe3omacHOTO o00pa3a JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3]I0POBBIO;

coOmo/ieHns TpaBui O€30MacHOro OOpalieHus C BEIIeCTBaMU B OBITY,
[IOBCEHEBHOM KU3HU U B TPYIOBOU 1€ TEIBHOCTH;

IIOHUMAaHUS LEHHOCTH MPaBWI HHIMBHJIYAIBHOIO H  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JHOJIEH;

OCO3HaHUSI MOCEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYEK (YyHOTpeOIeHHs
AJIKOT'0JIsI, HAPKOTUKOB, KYpPEHHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BaTENbCKON
NeSITEIbHOCTH, OOIIECTBEHHO TMOJE3HOW, TBOPYECKOW U  JPYrUX BHOAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpEIIEHUWU MPAKTHYECKUX 3a1ay
COLIMAJIbHOM HaMpaBIEHHOCTH (B paMKax CBOEIO KJlacca, LIKOJIb);



WHTEpeCca K MPAKTUIECKOMY M3yUEHHUIO MPOGECCUuid pa3IudHOro Pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUN M0 XUMUU;

YBAXKEHUS K TPYAY, JIOISAM TPYJla U pe3yJibTaTam TPYIOBOU AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HMHAMBUAYaJIbHON TPAaeKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peanu3alii COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUU, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHONICHHS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHUMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOAHON U COLUAIBHOM CPEBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTMXKEHUNW XUMHUU JJIs
pelIeHusT BOIPOCOB PAMOHAIIBHOTO MPUPOAOIIOIb30BAHHUS;

AKTUBHOIO HENPUSITUA JICUCTBUM, MNPUHOCAIIUX BpPEI OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHUsI TPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U MPEAOTBPALIATh HX;

HaJIMYXS PA3BUTOTO DKOJOTMYECKOTO MBILUIEHHUS], SKOJIOTUUYECKON KYJIbTYPHI,
OIIbITA NEATENbHOCTH JKOJIOTUYECKOMN HAaINpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMW B TO3HABATEIbHOW, KOMMYHHKATUBHOW U COLHMAIBHOMN
MpaKTUKe, CIIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHMS CHeNUUKA XUMHM KaK HayKd, OCO3HaHusi €€ pojd B
GbOopMHpPOBAaHNN PANMOHATBHOTO HAYYHOTO MBIINUICHHS, CO3JaHUM IEJTOCTHOTO
MIPEICTABIICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBLI M YEIIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM M PEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHUHU JJI1  COBPEMEHHOMU
UUBUJIM3AlIUA: B €€ TYMaHHCTUYECKOM HANPABICHHOCTH W BAXKHOM POJM B
CO37aHNM HOBOHM 0a3bl MaTepUABHON KYJIbTYPHI, PEIICHUH TI00aTbHBIX TPoOIeM
YCTOMYUBOTO PA3BUTHUs YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, MUILIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, OOECIEYEHUU YCIOBUN
YCHEUIHOTO TpyAa M JKOJOTUYECKH KOMGPOPTHOM IKM3HU KaXIOro 4JIeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TIOHMMAaHHUSl CYIIHOCTH METOAO0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh



MOJTydyaeMble 3HAHUA JJI aHallM3a U OOBSICHEHUS SIBIICHUIN OKPY>KAIOILIEr0 MHUpa U
IPOUCXOSAIINX B HEM U3MEHEHU, YMEHUS JIe]aTh 0OOCHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE HAy4yHBIX (PAKTOB M MMEIONIMXCSA JAHHBIX C LEJIbI0 TOJYyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUSA UL
pelieHus Npo0JieM B pealbHbIX )KM3HEHHBIX CUTYyaIlUsX;

UHTEpeca K IO3HAHUIO U UCCIIEI0BATENIbCKOM NEATEIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENpPEpbIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTHUBHOMY IIOJYyYEHHUIO HOBBIX 3HAaHUH IO XUMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMY;

UHTEpeca K 0COOEHHOCTAM TpyJa B pa3iaM4YHbIX chepax MpodeccHoHAIbHOM
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe Pe3yJbTaThl OCBOSHUS y4eOHOTO TpeaMera «XHMHsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMbIe IS (OPMHUPOBAHUS ~ MHUPOBO33PEHUS  OOyYaronIuXcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHbIE MOHATUS, OTPa’KaoIINe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHenu(UKy METOAOB IO3HAHMS,
UCITOJIB3yeMBIX B €CTCCTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHS, SIBJICHHE,
IpoIecc, CUCTeMa, Hay4YHbIA (PaKT, MIPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIe0OBaHNEe, HAOIIOCHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCaIbHbIC YYeOHBIE NEeHCTBUS (TMO3HABATEIbHBIC, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIE), o0ecreynBarome dbopmupoBaHue (GyHKIMOHATBHOM
I'PaMOTHOCTH U COI[UATIbHOW KOMIIETEHIIMH 00YYaroInXCs;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUECKNE 3HAHUS W YHHBEPCAIbHBIC y4eOHBIC
JICVCTBHS B IO3HABATEIBHON U COLMAIIBHON MPAKTHUKE.

MeranpeaMeTHbIe pe3yiabTaTbl OTPAX)arOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHUBEPCATbHBIMH yueOHbIMH NMO3HABaTEJIbHBIMHA
JeCTBUSIMM

1) 0a30Bble JJOrH4YecKme JeicTBUSI:

CaMOCTOSITeNIbHO  (OpPMYJIMpOBaTh M aKTyaJu3UpoBaTh  IpolJieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONPENETATh LIENU JICSITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI ACSATEIbHOCTH C MTOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKUA TOHSITUH W YCTaHABJIMBATHL MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS AJI1 OOBSICHEHHS OT/IEIbHBIX (DAaKTOB U
SIBIICHUIA;

BBIOMpATh OCHOBAaHMS M KPUTEPUHU JUIA KIACCU(PUKALMK BEUIECTB H
XUMHYECKUX PEAKIIN;

YCTaHABJIMBATh IPUYUHHO-CICJICTBEHHBIE CBSI3U MEXIy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTUM M IPOTUBOPEYHS B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIFOUEHUS;

IPUMEHSATH B NPOLIECCE MO3HAHUS, UCIIOJI3YEMbIE B XUMHUHA CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKkas (opmysa, YypaBHEHUE XHUMHYECKOU
peakuuu — IMpU PEIIeHUH Y4eOHBIX IO3HABATEIbHBIX M IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJIEIIBHBIE MPEACTABICHUS IS BBISBICHUS XaPaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIe0BATEILCKHE 1eHCTBUSI:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOI'O IMO3HAHMS BEIIECTB U XUMHUYECKHX
peaKIuu;

(bopMyIHUpOBATh LENH U 3aJ1a4H UCCIIEI0BAaHUS, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BONPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJisi (D)OPMHUPOBAHUS TUIIOTE3bI [0 MPOBEPKE IMPaBUILHOCTU
BBICKA3bIBAEMBIX CY)KJECHUN;

BJIAJCTh HAaBBIKAMHM CaMOCTOSITENIBHOIO IUIAHUPOBAHHUS W  MPOBEICHUS
YUEHUYECKUX IKCIEPHMEHTOB, COBEpPIIEHCTBOBATh YMEHUS HaONI0aTh 3a XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (OpMYIUPOBATH
0000111eHHS U BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHMS,
COCTaBJIITh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHOW paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIIEOBATENbCKOM M MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBISATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJNOB PELICHHWS NPAKTUYECKUX 3a/ad, IPUMECHECHUIO pPa3Iu4HbIX
METO/IOB [TO3HAHUSI.

3) padora ¢ ungopmanueii:

OpUEHTHPOBAThCS B PAa3jIMYHBIX HCTOYHUKAX HMHPopManuu (HAy4HO-
HOIYJIIpHAsl JHUTepaTypa XUMHYECKOTO COJIEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcbsl HTEpHEeTa), aHanu3upoBaTh MH(GOPMALMIO Pa3IMYHBIX BUAOB U (popm
IpeICTaBIICHNUA, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYHBOCTD;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3TUYHBIE METOMBI MPH MOUCKE U
orbope wuHbOpMAIUK, HEOOXOAMMON MJii BBIMOJHEHUS y4eOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIBHYIO  (QOpMy  MpeICTaBICHHS
uHpopMaIuu (cxemsl, rpaduKy, TUarpaMMBbl, TAOJIUIBI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyecTBE CpelCcTBa mpu pabore ¢
XUMUYECKOW HH(pOpMalMe: NPUMEHSTh MEXNpeaMeTHble (pusnyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, aO0OpEeBUATYpPHI, HOMEHKIIATYPY;

UCTIONB30BaTh M TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OByaieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH e CTBUSIMMU:

3aJlaBaTh BOIPOCHI 110 CYIIECTBY OOCYXJAaeMOM TeMbI B XOJI€ Auajora U/uiu
JUCKYCCUM,  BBICKA3bIBaTh  HUJCH, (POPMYIUPOBATH CBOM  IPEIJIOKCHHS
OTHOCHTEIFHO BBITIOTHEHHMSI IPEITIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MPE3EHTAIe pPe3yJIbTaTOB MO3HABATEIHHOW NEATEIHHOCTH,
MOJyYEHHBIX CAMOCTOSITENIHO UM COBMECTHO CO CBEPCTHUKAMU IPU BHIMOJIHEHUU
XUMHUYECKOTO 3KCIEpUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peaTH3alli YIeOHOTO MPOEKTa U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HUCCIENOBAHUN IMYTEM COTJIACOBAHUS MO3ULHAU B
X0J1e 00CYXJICHUSI 1 00MEHA MHCHHSIMU.

OBJ1aieHHe YHUBEPCAJbHBIMYU PeryJIATUHBHbIMHU el CTBUAMM:

CaMOCTOSITENIbHO ITUIAHUPOBAaTh U OCYILIECTBIISITH CBOIO IIO3HABATEJHHYIO
NeSITENIbHOCTh, OMpeAessis e€ IMenu M 3aJadd, KOHTPOJIMpPOBaTh W 1O Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh MpejiaraeMblii ajJrOpUTM JEUCTBUM TIpH
BHITIOJIHEGHUM YYE€OHBIX ¥ MCCIIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboliee
3¢ (GeKTUBHBIN CHOCOO MX pemeHUus ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKITHSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHaIn3a
¥ CAaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KIIACC

[IpenMeTHble pe3yabTaThl OCBOEHUSI Kypca «Opranudeckas XuUMUsD»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHHA O XHWMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpA, POJM XUMUUA B I[IO3HAHUU SIBJICHUU



opupoabl, B  (OPMHUPOBAaHMHM MBIIUIGHUS W KYJIbTYpPHl JMYHOCTH, €€
(yHKIHMOHATBHOW TPAMOTHOCTH, HEOOXOUMOM /JIs1 PEIICHHS IPAKTUUYECKUX 3a1a4
U 3KOJIOTHYECKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO U IPHUPOIAHOU
cpene;

BJIAQJICHUE  CHUCTEMOM  XMMMYECKHMX  3HAaHHUH, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIOIIME TMOHATUSA (XUMUYECKUN DBJEMEHT, aToM, JJIEKTPOHHAas
000J104YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3IEKTPOOTPULIATEIbHOCTD, XMMUYECKas]
CBSI3b, CTPYKTYpHas (popmyna (pa3BEpHyTas U COKpalléHHas), MOJIb, MOJSIpHas
macca, MOJIIpHBIH OO0BEM, YIVIEPOJIHBIA CKeJeT, (yHKUHOHAJIbHAs TpYyIIa,
paaukan, U30Mepus, U30MEPBI, TOMOJIOTUYECKHUI P, TOMOJIOTH, YTJIEBOJAOPO/IBI,
KHACJIOPOJl M a30TCOAEpKAIIUE COEAMHEHHUs, MOHOMEp, IOJIMMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOEHUS
opranudeckux Bemects A. M. byTmiepoBa, 3aKOH COXpaHEHHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XUMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE TMOHMMAHMS NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHUX
SBJICHUM, (DAKTOJIOTMUECKHE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYCHHH H
0€30MacHOM HCIIOJIb30BAaHUM BAXHEHIIMX OpPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOMN IESATEIEHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIC MPHU3HAKU TOHSATHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU
OMHMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHMYECKUX COeTMHEHMUI;

c(OpPMUPOBAHHOCTh YMEHHUN HCHOJIb30BaTh XUMHUYECKYIO CHMBOJUKY IS
COCTABJICHHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpALIEHHOMN)
dopMysl OpraHMYECKHMX BEIIECTB UM YpPaBHEHUM XUMHYECKHX pPEaKIHi,
W3rOTaBIMBATh MOJENIM MOJIEKYJ OPraHMYEeCKUX BELIECTB JUIsl WILTIOCTPALMU HX
XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHAaBIUBaTh NMPUHAJUICKHOCTh H3YYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpynne coeIuHeHuil (YIJIEBOAOPOJbl, KHUCIOPOJ U a30TCOAEpIKaIlue
COEJIMHEHMSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs), JaBaThb KM Ha3BaHUSA IIO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTJAEJBHBIX OPraHMYECKUX BEIIECTB (3THJIEH, NPOIMJIEH, AalETUJIEH,
STHJICHTJIUKONb, TIUIEPUH, (eHOd, (HopManbaerus, aueTalibIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCIIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, [II0K034,
dpykTO3a, Kpaxma, HeJUT003a, [NIULHUH);

c(OpPMUPOBAHHOCTh YMEHHS ONPEIENSATh BUIbl XHMHUYECKOM CBSI3U B
OpPraHUYECKUX COEAMHEHUSAX (OAMHAPHBIE U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH IMOJOKEHUS TEOPHH CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa ajist 00bsiCHEHHs] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA THUIUYHBIX TPEJICTABUTENCH pa3IMyHBIX
KJIACCOB OPTraHUYECKUX BEIIECTB (METaH, ATaH, ATWICH, MPOMUJICH, alleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, OEH30JI, METAaHOJ], ATaHOJ], STUJICHIJIUKOJb,
TIIMLIEPUH, (EHOJI, aleTanbJerull, MypaBbUHas U YKCYCHas KHCIIOThI, TJIIOKO3a,
Kpaxmai, IeJUTI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXIY HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMyIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOYHUKH YIJIEBOAOPOJIHOTO
Chipbsi (He(QTh, NPHUPOAHBIA Ta3, Yroijib), CIOCOOBI WX TEpepadOTKU U
MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKY;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaKIINH);

c(hOpMHUPOBAHHOCT, YMEHHMH BIAJETh CHCTEMOW 3HAHHK 00 OCHOBHBIX
METOJ[aX HAYyYHOT'O MO3HAHUs, UCTIOIB3YEMbIX B XUMUU MIPU U3YYCHUU BEILIECTB U
XUMUYECKUX SBJICHUHN (HAOMI0CHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJb30BaTh CUCTEMHbIE XHUMHUYECKWE 3HAHUS JIA TMPUHITUS PEUICHUWA B
KOHKPETHBIX JKW3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MIpaBUjia MOJIb30BaHUSI XUMHUECKON
MOCy/IOl U Ja0OpaTOpPHBIM OOOpYJOBaHUEM, a TaKXke IpaBuja OOpaIleHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH U BBIMOJHITH XUMHUYECKHUI
HKCIIEPUMEHT (TIPEBPAIEHUs] OPTaHUYECKUX BEUIECTB MIPU HArpEBAaHUU, MOJTyUYECHUE
ATUJIEHA W W3YyYCHUE €ero CBOWCTB, KAayeCTBEHHBIC PEAKIIUMH OPraHUYECKHUX
BEIIECTB, JCHATyparus OETKOB MPH HAarpeBaHWU, IIBETHBIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKHA O€30MacHOCTH TIPU OOpalleHuH ¢
BEIIECTBAMU U J1aOOpPaTOPHBIM OOOpYAOBAaHHMEM, TMPEACTABIATH PE3YIbTaThl
XUMHYECKOT0 HKCIepuMeHTa B (GopMe 3aluCH YpPaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GOPMyITUPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTUYECKA AHAITU3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHpopmaruu, TaTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ yYMEHHH  COOMIOMAaTh  TpaBWIa  DKOJIOTHYECKU
1enecoo0pa3Horo MOBEJAEHUS B OBITY W TPYAOBOM JEATEIIBHOCTH B IIEJSIX
COXpPAHEHHMsI CBOETO 3JI0POBbSl U OKPYXKAIOIIEH MPUPOIHON Cpebl, OCO3HABAThH
OMACHOCTh BO3/ICHCTBUS HA >KMBBIC OPraHU3Mbl OMNPENENEHHBIX OpPraHUYECKUX
BEIECTB, MOHUMas cMbica nokasarens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPTaHU3M
YEJI0BEKa;

JUIsi OOYyYaroIIMXCcsl C OTPaHMYEHHBIMU BO3MOKHOCTSIMU 370POBBSI: YMEHHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHMS BEIIECTB U
XUMMYECKUX SIBJICHUI;

JUISL CJENBbIX M CIA0OBUIAIIMUX OOYYalolUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOYeUHYI0 cucTemMy oOo3HaueHul JI. Bpailist mist 3anucu XuMHYEeCKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOSGHHMS Kypca «OOImas W HeopraHuvecKas
XAMUSD) OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIFOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJA XUMHUH B II03HAHUWU SIBJICHUU
npupoasl, B (DOPMUPOBAHMHM MBIIUICHUS ¥ KYJIbTYpbl JUYHOCTH, €€
(GYHKITMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYSCKUX 3a71ad
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M MPUPOITHOM
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMOHATHS (XHMHYECKMH D3JEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOMTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJSIPHBIM O0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUUATEIBLHOCTD, CTEIICHb OKUCIICHUSA, XUMUAYECKasi CBA3b
(KoBaJIeHTHasl, MOHHAs, METAJJTNYECKas, BOJOPOIHAS ), KpUCTA/NINUECKas peméTka,
TUMNBl ~XUMHAYECKHX  PEAKLUHM, pPacTBOp, OJIEKTPOJIUTBI, HEIIEKTP OJUTHI,
BJIEKTPOJIUTUYECKAsT JHUCCOLMAINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEeaklMk, XMMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AuccouManuu, nepuoanyeckuii 3akon JI. M. Menpneneesa,
3aKOH COXPAHEHHUsI MACChl BELIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
P XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIHE B OCHOBE MOHUMAHUS INMPUYUHHOCTU M
CUCTEMHOCTH XHMMUYECKHX SBJICHUM, (DAKTOIOTHYECKHE CBEJICHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U OC30IMaCHOM HCIIOJIB30BAaHNN BAKHEUIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOM JAEATETbHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHI BBISBISITh XapaKTEpHbIE MPHU3HAKU TOHSATHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIHUE MOHATUS HPH
ONHMCAHUM HEOPTAHMYECKHUX BEIECTB U UX MPEBPALICHMIA;

c(OpPMUPOBAHHOCTh YMEHHUU HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHMUsI (OpMYyJ BEIIECTB M  YPAaBHEHUH XUMHUYECKUX  PEaKIIM,
cucremarndeckyro Homenkinarypy (IUPAC) u TpuBnangbHbIe Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BEIIECTB (YrapHblid Tra3, YIVIEKMCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTb, HETAUIEHAsI U3BECTh, NUTHEBAS COJIA, IUPUT U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUIN ONPEIENATh BAJIGHTHOCTb U CTENIEHb OKUCIICHMUS
XUMHYECKUX 3JIEMEHTOB B COCAUHEHUSAX PA3IMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBs3M (KOBaJE€HTHAs, MOHHAs, METAJUIMYECKasl, BOJOPOAHAs) B COCAMHEHUSX, THUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BeIllecTBa (aTOMHAas, MOJIEKYJspHasi,
VOHHAsl, METAJUIMYECKAs), XapaKTEP CPeAbl B BOJHBIX PACTBOPAaX HEOPIaHMYECKUX
COCIUHECHUI;

c(hOpMHUPOBAHHOCTh yMEHUI yCTaHaBJINBATh IIPUH aJIJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTAaBy K OINPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHUH (ITPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCHJIbI, OCHOBAHHSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MEPUOIUUECKOTO 3aKoHa /.
W. MenpneneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLLYIO, 00bSICHUTEIIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JSJEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX 3ieMeHTOB 1—4 mnepuonos Ilepuonnueckoid CUCTEMBI
xumuueckux saemeHToB JI. M. MennaeneeBa, HCIONB3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opouTanmy, «QHEPreTHYECKUe YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB XMMUYECKUX 3JIEMEHTOB M UX COEIMHEHUMU
1o nepuojaam u rpymmnam [lepuoanyeckoit cucteMbl XUMUYECKUX 31eMeHTOB [l. W.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHYECKHME CBOMCTBA HEOPraHWYECKHUX BEIIECTB  Pa3jIM4HBIX  KJIACCOB,
NOJATBEPKIAaTh CYIIECTBOBAHHE T'€HETHMUYECKOW CBSI3M MEXIY HEOPraHWYeCKUMH
BEILECTBAMH C TOMOILBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIA;

c(OpPMUPOBAHHOCTh YMEHHUS KJIacCHU(PUIMPOBATH XUMHUYECKHE DPEAKIHH 10
pa3IMyYHBIM IIpU3HAKaM (YUCIy U COCTaBY pPEArupyIOLIUX BEIIECTB, TEILLIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIIEHHS 3JIEMEHTOB, 00paTUMOCTU
peaklny, y4aCTHUIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHMI COCTaBISATh YpaBHEHHUS pEaKUuil pa3IUuHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIUNA HOHHOTO OOMEHA, YUUTHIBAS
YCIIOBHSL, IIPX KOTOPBIX ITH PEAKLUU UAYT A0 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUW TIPOBOJUTH PEAKIIMU, TOITBEPKIAIONTNE
KAUECTBEHHbIM COCTAB pPA3JIMYHBIX HEOPraHMYECKUX BEILECTB, pPaclo3HaBaTh
OTIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIONTHE B BOAHBIX PacTBOpPaX HEOPTaHUUYECKHUX
BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHUIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMN IMOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKLU;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMUUECKOTO PAaBHOBECHSI
B 3aBUCHMOCTH OT BHeEIIHero Bo3zaeiicTBus (mpunmun Jle [llarense);

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTEPU30BATh XUMUUYECKHE MPOIECCHI,
JeXalllue B OCHOBE NMPOMBIILIEHHOTO MOJIYYeHHUs] CEPHOM KHUCIIOThI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOMIMX HAYYHBIX MPHUHIMIAX H
HKOJIOTHYECKUX MPOOIEeMax XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJIsl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOUIEHUI ra3oB
IPU XUMHYECKUX PEAKLMIX, MACChl BEIIECTBA UM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WUIU 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIJIOBOr0 3((eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOIOJATh MIpaBUjia MOJIb30BAaHUSI XUMHUECKON
MOoCyJI0M 1 7abopaTOpHBIM O0OpYJAOBaHHEM, a TakKe IMpaBuja OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCT, YMCHHUH IUTAHMPOBATh U BBIMOJHATH XUMUYCCKUN
HKCIIEPUMEHT (pa3okKEeHUEe MEPOKCUAa BOJOPOJA B MPUCYTCTBUU KaTalu3aTropa,
ONpEENICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBK) YHHBEPCAIBHOIO
WHIUKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMUMHUUYECKOW pPEaKIInH,
peakiMy HOHHOTO OOMEHA, KAaYeCTBEHHBbIE peaklMM Ha cyibdar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHHS, PEIICHUE 3KCIEPUMEHTAIbHBIX 3a]a4 10
TeMaM «Metambly u «HemeTtamnel») B COOTBETCTBUU C MpaBUJIaMU TEXHUKH
0e30macHOCTH TP OOpaIlEeHNUH C BEIIECTBAMH U Ja00paTOPHBIM 000PYIOBaHUEM,
MPEACTABIIATh PE3yJNbTaThl XUMUYECKOTO JKCIepuMeHTa B (GOpMe 3alucH
YpaBHEHUN COOTBETCTBYIOUIUX pEakUuid U (OpMYyIHpPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTUYECKA AHAIU3UPOBATH XUMHUYECCKYIO
uHbOpMAIMIO, TOTY4aeMyl0 M3 pa3HbIX MCTOUYHUKOB (CpEICTBAa MAacCOBOM
KOMMYyHUKanuu, UHTepHET U IpyTuX);



chOpMUPOBAHHOCTh ~ yYMEHHH  COOMIOMAaTh  TpaBWIa  DKOJIOTHYECKU
1enecoo0pa3Horo MOBEJAEHUS B OBITY W TPYAOBOM JEATEIIBHOCTH B IIEJSIX
COXpPaHEHHUSI CBOETO 3/J0POBbS M OKPYXAIOIIEH MPUPOAHON Cpeibl, 0CO3HABAThH
OIMaCHOCTh BO3JICHUCTBUS HA KUBBIC OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens IIJIK, mosicHAT, Ha mpuMepax CrImocoObl yMEHBIICHUS H
MIPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEIIOBEKA,;

JUIsl OOYyJaronIMXcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 37I0POBbBS: YMEHUE
NPUMEHATHh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHENBIX H  CIa00BUIAIIMX OOYyYaroUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy oOo3HaueHul JI. Bpailist 11t 3anucu XuMHUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIEKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie  IlpakTuueckue (idpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer oprannueckoit XuMuu. Teopus
11 CTp OI;HI/ISI 0p TaHUYECKUX COE I/IHeHI/H?I;J A 3 bubmmorexa [JOK
' P P A ' https://m.edsoo.ru/7f41a636
M. bytieposa
Hroro no paszneny 3
Pa3nea 2. Yriesogopoasbl
2.1 [IpenenbHbIe YTIEBOAOPOABI — ATKAHBI 2 bubmmorexa [JOK
' pel YHIEBOROPOX https://m.edsoo.ru/7f41a636
99 HenpenenbHble yriieBOAOPOIbL: AJIKEHBI, 6 1 bubmuoteka [IOK
' aJIKaJVECHBI, aJJKMHBI https://m.edsoo.ru/7f41a636
bu6nmorexa LIOK
2.3 A 2
POMATHHACCKHE YIICBOROPOAH https://m.edso0o.ru/7f41a636
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIAOB U 3 1 bubmuoreka [IOK
' UX nepepadboTKa https://m.edso0.ru/7f41a636
Hroro 1o pasueny 13
Pa3nen 3. Kuciiopoacoaep:xkamue oprannyeckue coenHeHust
but6mmoreka [IOK
3.1 . @ 3
Criupret. dexon https://m.edso00.ru/7f41a636
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bubmuoreka [JOK
' CnoxHbie dQUpbI https://m.eds00.ru/7f41a636




bu6nmoreka [IOK

. 1
33 Yraceone 3 https://m.eds00.ru/7f41a636

Hroro mo pazueny 13

Pasnen 4. A3oTcoaepikaime opranudeckue coelMHeHus

3 Bbubnunorexka LIOK
https://m.edsoo.ru/7f41a636

4.1 AMUHBI. AMUHOKHUCIIOTHL. beku

Hroro mo pazueny 3

Paszaea S. BeicokoMoieKyIsipHbIe COeIHHEHUS

bubnunoreka LIOK
A II .K .B 2
5 fTACTMACCRL. RAyTYyKH. BOJTOKHA https://m.edso00.ru/7f41a636
Hroro 1o pasuaeny 2
bu6nmorexa LIOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 2 https://m.edso00.ru/7f41a636




11 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenne atoMoB. [lepnonndeckuii 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3 bubmorexa HOK
' proa https://m.edso00.ru/7f41a636
anemenToB /1. 1. Menaeneera
12 Crtpoenue BeniectBa. MHOroo6pasue 4 bubnuorexa [JOK
' BEIECTB https://m.eds00.ru/7f41a636
bu6mmoreka [IOK
1.3 X 6 1 1
HMITABCRIE peaiiti https://m.edsoo.ru/7f41a636
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 M 6 1
CTaIH https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2.2 H 9 1 1
eMeTallIE https://m.edsoo.ru/7f41a636
53 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX 5 bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 bubmorexa HOK

https://m.edsoo.ru/7f41a636




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KounuectBo yacos DJIEeKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Konrpoabubie IIpakTnyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
1 [IpeaMeT OpraHuvecKol XUMUH, €& 1 0 0 Bu6moreka [IOK
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE hitps://m.eds00.ru/7f41a636
Teopust cTpoeHUST OPraHUYECKUX bubnmnorexka HOK
2 coequaenuii A. M. bytneposa, e 1 0 0 https://m.edso0.ru/7f41a636
OCHOBHBIE I10JIOKEHHUS
[IpencraBnenue o knaccudukanum bubnmnorexka HOK
3 OpraHv4eckux Bemects. Homenknarypa 1 0 0 https://m.edso00.ru/7f41a636
(cucTemMaTnyeckas) ¥ TPUBHAIBHEIC
Ha3BaHUS OPTaHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOEHHE, 1 0 0 bubnuorexa IIOK
TOMOJOTHUECKHi psiT https://m.edso0.ru/7f41a636
5 MeTaH 1 3TaH — OPOCTEHIINE 1 0 0 bubmiorexa [TOK
MPE/ICTABHTENH ATKAHOB https://m.edsoo.ru/7f41a636
bu6nuorexa LIOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 0 0 https:/m.edso0.ru/7f41a636
7 DTHIIEH ¥ TIPONUIIEH — IIPOCTENIIHE 1 0 0 butmoreka IIOK
MPE/ICTABHTENH ATKEHOB https://m.edso00.ru/7f41a636
8 [TpakTuueckas padota Ne 1. 1 0 1 bubnuotexa [JOK




«Tony4yeHue >TUICHA U U3yYECHHUE €O
CBOUCTBY»

Ankanuensl. byranuen-1,3 u

https://m.edsoo.ru/7f41a636

bubnuoreka [IOK

9 MeTminOyTaauen-1,3. [onyuenue https://m.edsoo.ru/7f41a636
CHUHTETUYECKOI0 KaydyKa 1 pe3uHbI
AJKHMHEL: cOCTaB U 0COOCHHOCTHU bubmnoreka IIOK

10 CTPOEHUS, TOMOJIOTUYECKUH PSI. https://m.edsoo.ru/7f41a636
AneTuieH — npocTenmmn
IPEJCTaBUTEIb AIKUHOB

11 Brluuciienus mo ypaBHEHHUIO Bu6moreka [IOK
XHMHHUECKOH PeaKIiy https://m.edso0.ru/7f41a636

12 ApeHbl: 0eH30I1 ¥ TOIy0J1. TOKCHYHOCTE Bu6moreka [IOK
apeHoB https://m.eds00.ru/7f41a636

13 [eHeTHYECKAs CBA3b YIIIEBOIOPO/IOB, bubmorexa [IOK
NPHHAUIEKAIIIX K PA3THIHBIM KIIACCaM https://m.edsoo.ru/7f41a636
IIpupoaHbIE HCTOYHUKH bubmuoreka [JOK

14 YIJIEBOAOPOIOB: IPUPOAHBIN a3 u https://m.edsoo.ru/7f41a636
HOINyTHBIE HEPTSHbIE ra3bl, HEPTH U
MPOAYKTHI €€ repepaboTKu
IIpupoaHbIE HCTOYHUKH bubmuoreka [JOK

15 YIJIEBOAOPOIOB: IPUPOAHBIN a3 u https://m.edsoo.ru/7f41a636
HOITyTHBIE HEPTSHBIE ra3bl, HEPTH U
IPOAYKTHI €€ epepaboTKH

16 KourposnsHas pabora o pasueny brbmorexa LIOK
«YTJIEBOJIOPOIBI https://m.edso00.ru/7f41a636

17 IIpenenbHbIE OTHOATOMHBIE CITUPTHI: bu6muoreka [IOK




METAHOJI XU 5TaHOJI. BOI[OpOI[HaH CBA3b

MHuoroaTroMHEIE CIIMPTHI:

https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK

18 :
STHIEHTITHKOIb ¥ TIHI[EPHH https://m.edsoo.ru/7f41a636
DeHOI: CTPOEHUE MOJIEKYJIbI, bubnmoreka [JOK

19 (bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/7f41a636
pUMEHEHNE
Aubieruibl: opMaibIeru | Bubmmorexa LIOK

20 alleTaIbIerHy. ALIETOH https://m.edsoo.ru/7f41a636
OIHOOCHOBHBIE TIPEIETBHBIE bubmuorexa [JOK

21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U https://m.edso00.ru/7f41a636
YKCYCHasI

92 I[Tpaktuueckas pabora Ne 2. «CBoiicTBa But6moreka [IOK
PAacTBOpa YKCYCHOH KHCITOTH» https://m.edsoo.ru/7f41a636
CreapuHOBast U OJI€MTHOBAsI KUCIIOTHI, bubnmnoreka [JOK

23 KaK IPEJICTaBUTENH BBICIIUX https://m.edsoo.ru/7f41a636
KapOOHOBBIX KUCIIOT
Mpl1a KaK COJIM BBICIINX KapOOHOBBIX bubmiorexa [OK

24 KHCIIOT, MX MOIOIIEe IeHCTBIE https://m.edsoo.ru/7f41a636
CnoxHbIe 3(UPHI KaK MPOU3BOTHBIE bubmuorexa [JOK

25 KapOOHOBBIX KUCIOT. ['uaponns https://m.edsoo.ru/7f41a636
CJIOKHBIX 3(UpPOB
JKupsl: rugponus, IpuMeHeHNe, Bubnmoreka [IOK

26 GHOTOrHHYECKas POTh KHPOB https://m.edso0.ru/7f41a636

97 YrneBoabl: cocTaB, KilacCHUpUKaIS. bubnmnoreka [JOK

Baxueiiiine MNpEACTAaBUTECIIN: TJIFOKO34,




dpykTo3a, caxaposa

https://m.edsoo.ru/7f41a636

08 Kpaxmai ¥ LEI0I03a KaK IPUPOIHBIE 1 But6moreka [IOK
MOUMEpBI https://m.edsoo.ru/7f41a636
KonTtponsHast pabota no pasaeny bubmuoteka [JOK

29 «Kucnopoacoaepkaimuye opraHn4ecKue 1 https://m.edsoo.ru/7f41a636
COCIIMHEHUS

bubmnoreka IIOK

30 AMHHBI: METHIAMHH H aHHITHH 1 https://m.eds00.ru/7f41a636
AMUHOKHUCIOTHI Kak aM(pOTepHbIE bubnmnorexka HOK

31 OpPTaHWYECKHUE COCTUHEHUS, X 1 https://m.edsoo.ru/7f41a636
Ouosiornueckoe 3HaueHue. [lenTuapt

32 Benku Kak IpupoaHbIe 1 But6moreka [IOK
BBICOKOMOJICKYJISIPHBIE COCTUHEHHUSI https://m.edso0.ru/7f41a636

33 OCHOBHBIE TIOHATHS XUMHH 1 Butmorexa LHOK
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH https://m.eds00.ru/7141a636
OCHOBHBIE METOBI CHHTE3A bubmmoreka IIOK

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 https://m.edsoo.ru/7f41a636
[Tnactmacchl, KaydyKu, BOJOKHA
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11 KJIACC

KounuecTBo yacos DJIEeKTPOHHbBIE
°
‘:;n Tema ypoka Beero Konrpoubnbie IIpakTHyeckue i[:;:eﬂﬂﬂ 22[?;l;zz2fenbnble
padoThI padoThI pecypenI

1 XUMHWYCCKUH DJIEMEHT. ATOM. 1 0 0 bubnunorexa LIOK
DneKTpoHHAs KOHPUTYpAILHUS aTOMOB https://m.edsoo.ru/7f41a636
Ilepuoauueckuii 3aK0H U
[Tepuoanueckast cucteMa XUMHUYECKUX

2 antemenToB /. 1. MenpeneeBa, ux cBS3b 1 0 0 bubmorexa [JOK

. . https://m.edso0.ru/7f41a636

C COBPEMEHHOM TeOpHUEH CTpOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHUYECKHX JJIEMEHTOB H UX

3 COCTMHEHUH TI0 TPYIITIaM U TIEPUOJIaAM. 1 0 0 bubnmnoreka [JOK
3HavYeHHE MMEPUOANICCKOTO 3aKOHA https://m.edsoo.ru/7f41a636
CHUCTEMBI XUMHUUYECKHX 3JieMeHTOoB JI.1.
MeHnzeneeBa B pa3BUTHH HAYKH
Crtpoenue BemiecTBa. XuMHUUeCKast

4 CBsI3b, €€ BUJIBI, MCXaHU3MbI 1 0 0 bu6nunorexa LIOK
00pa3oBaHus KOBAJICHTHOM CBSI3H. https://m.edsoo.ru/7f41a636
Bonopoanas cBs3b
BanenTtHoCTb.

5 DIeKTPOOTpUILIATeTbHOCTh. CTETEeHb 1 0 0 bubnmoreka [JOK
okHcieHus. BemecTBa MOJIEKYJISIPHOTO https://m.edso00.ru/7f41a636
1 HEMOJIEKYJIIPHOTO CTPOSHUS

5 [lonsTHE O TUCIIEPCHBIX CUCTEMAX. 1 0 0 bubmuoreka [IOK

HcTrHHBIE U KOJUIOWIHBIE PACTBOPHI.

https://m.edsoo.ru/7f41a636




Maccoas A0JI1 BEHIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTMHEHUH.

bu6nuoreka [IOK

[Tepuoanyeckoil cucteMe XUMUYECKUX

7
I'eneTnueckas CBsi3b HEOPTAHUYECKHUX https://m.edso00.ru/7f41a636
BEIIECTB, Pa3JIMYHbIX KJIACCOB
Knaccudukanuss XUMHYECKHX PeaKIIHid
B HEOPraHUYECKOW U OPraHUYECKON

3 XUMHH. 3aKOH COXPAaHEHHS MACCHI bubnmnorexka HOK
BEILIECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/7f41a636
MIpEBpAILCHHS] SHEPTUU TIPU
XUMHYECKHUX PEaKIMIX

9 CkopocTb peakun. OOpatumbie bu6mmoreka [JOK
peakiu. XMMHUYECKOE paBHOBECHE https://m.edso00.ru/7f41a636
[IpakTuueckas pabora Ne 1. «Bausiaue

10 A3JMYHBIX (DAKTOPOB HA CKOPOCTH bubmmorexa [JOK
p . p p https://m.edsoo.ru/7f41a636
XUMHUYECKON PEaKITUm»

DIIEKTPONUTHYECKAsT JUCCOLHAIIHS.
[ToHsiTHE O BOAOPOJHOM ITOKA3aTEeIIe
11 (pH) pactBopa. Peakuiuu noHHOTO bubmmorexa [JOK
P pa. https://m.edsoo.ru/7f41a636
obmena. ['uaponn3 opraHnyecKkux u
HEOPTaHWYECKUX BEIIECTB
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC

12 eakuuu. [lonarue o6 anextponuze bubmmorexa [JOK
p ’ pv https://m.edso00.ru/7f41a636
pacIuIaBoOB U pacTBOPOB coJieit

13 KonTponpHas padora no pazaeny bu6muoreka [IOK
«TeopeTtnyeckrue OCHOBBI XUMUK) https://m.edsoo.ru/7f41a636

14 MerTanbl, UX MOJIOKCHHUE B but6mmoreka [IOK

https://m.edsoo.ru/7f41a636




snemenToB M. . MenaeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. O01IHe
(du3HUYeCcCKre CBOMCTBA METAJLIOB

CIutaBsl METaJIOB.

15 DIIEKTPOXUMHUYCCKUN Psifl HAPSKCHHIMA bubmorexa HOK
P bAA P https://m.edsoo.ru/7f41a636
METaJIJIOB
XUMHYECKUE CBOMCTBA BAXKHEUIIINX
16 METAIIJIOB (HATPUi, KaJuil, KalblIUH bubmorexa LHOK
y pH, ’ . https://m.eds00.ru/7f41a636
MarHuii, aIIOMUHHIN) U UX COETUHEHUI
17 XUMHYECKUE CBOMCTBA XpoMa, MEU U bubnmnoreka HOK
UX COeIMHECHUI https://m.edsoo.ru/7f41a636
18 XuMHYECKHE CBOMCTBA IIMHKA, JKelle3a 1 bubmuorexa [JOK
UX COeOUHEHUN https://m.edsoo.ru/7f41a636
[TpakTuyeckas padora Ne 2. "Pemenune
19 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME brbmmorexa LTOK
P " A https://m.edso0.ru/7f41a636
«MeTtanibi»
Hewmeranbl, ux mosioxxeHue B
20 [lepnonnueckol cucTeMe XUMUYECKHUX bubnmnorexka HOK
aneMenToB . 1. MenneneeBa u https://m.edsoo.ru/7f41a636
0COOCHHOCTH CTPOCHHUS aTOMOB
®dusnyecKue CBOMCTBAa HEMETAIIOB.
21 AmoTponusi HEeMeTauIoB (Ha puMepe brbmmorexa LTOK
p pHMep https://m.edsoo.ru/7f41a636
KHCIIOPO/Jia, cepbl, hocdopa u yriaeposa)
XHUMHUYECKUE CBOMCTBA FAJIOT€HOB, CEPhI bubnmoreka [JOK
22 .
U UX COSIUHEHUN https://m.edsoo.ru/7f41a636
93 XuMHYecKue cBOKCTBa a30Ta, pocodpa bu6muoreka [IOK
U UX COSTUHECHUN https://m.edsoo.ru/7f41a636
24 XUMHYeCKUe CBOWCTBA yriepoaa, bu6muoreka [IOK




KpEMHUS U UX COG,Z[I/IHCHI/Iﬁ

[IprMeHeHre Ba)KHEUIINX HEMETAUIOB

https://m.edsoo.ru/7f41a636
bubnunorexa LIOK

25
1 UX COETUHEHUH https://m.edsoo.ru/7f41a636
O06o001IeHre U CUCTEMAaTH3aIUs 3HAHUI

26 o reme «Hemerauibly. Beraucnenus bubmuorexa [JOK
10 YPaBHEHUSM XUMHUYECKUX PEaKIUi U https://m.edsoo.ru/7f41a636
TEPMOXUMHUYECKHE PACUETHI
[IpakTuyeckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTAIBHBIX 33724 110 TEME bubmorexa LOK
" P " https://m.edso0.ru/7f41a636

Hemetams"»

28 KoHTposbHas pabota 1mo Temam bubnmnoreka [HOK
«Metamiel» u «HemeTamiby https://m.edso0.ru/7f41a636
Heopranuueckue u opraHudeckue

29 kuciotel. Heoprannueckue u bubmorexa LHOK

' p https://m.edso00.ru/7f41a636
OpraHUYECKHE OCHOBAHUS
AM@oTepHbIe HEOpraHUYECKHE U

30 OPraHUYEeCKHUE COCTUHEHUS. bubmuorexa [JOK
['eneTnueckas CBsI3b HEOPTAHUYECKHUX U https://m.edso0.ru/7f41a636
OpraHUYECKUX BEIECTB
Ponb xumuu B oOecrieueHIN

31 9KOJIOTUYECKON, YHEPTETUUECKON U bubnmnoreka [JOK
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI https://m.edsoo.ru/7f41a636
METUIIHBI
IIpencrasienus 00 OOIIMX HAYYHBIX

32 1| pI/IH UTax I OMBIIHJ'IGHHOFqu bubmmorexa [JOK

PHHIL p . https://m.edso0.ru/7f41a636
MOJTYYCHHS BXKHEHIITX BEIIIECTB
bu6nunorexa LIOK
33 YenoBek B MUpE BEIIECTB M MAaTEPHATIOB

https://m.edsoo.ru/7f41a636




34 XUMHUS U 3J0pOBBE UEIOBEKA

bu6nmoreka [IOK
https://m.edso00.ru/7f41a636
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., Octpoymon WU.I'., Cnankos C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «IIpocBenieHue

* Xumus, 10 knacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «IIpocBemnienuey

tabaunel: [lepuoandeckas cuctema xuMmudeckux anemeHToB 1. M. Menpaeneena,

Ta0JIMIIa PACTBOPUMOCTH, MIEKTPOXUMUYECKUHN Psijl HATIPSKEHUST METAJUIOB

METOAUYECKHUE MATEPHUAJIBI J1JI1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-tpedoanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Mertoandeckoe-mocooue-mis-yunrens.pdf

HNUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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