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MNOACHUTEJIBHASA 3AIIMCKA
PabGouass mporpaMma mo XUMHUHU Ha YypOBHE CpEIHEro OOIIero oOpa3oBaHUS
pa3pabotaHa Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 No 273-®3 «0O6
oOpa3zoBanuun B Poccuiickoil ®enepauun», TpeOOBaHUI K pe3yibTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEIBLHON MpOrpamMMbl cpefaHero odmero odbpazoBanus(DOIL
COQO), mnpexncraBienHsix B DenepanbHOM TOCYIApCTBEHHOM 00pa30BaTEIbHOM
craugapte COO, ¢ yuérom Konnenuuu npenoiapanust yueOHOro mpeamera « XuMus» B
oOpa3oBaTenbHbIX opranuzanusix Poccuiickoit denepauuu, peaau3yroldX OCHOBHbBIE
oOpa3oBaTeibHblE NPOrPaMMbl, M OCHOBHBIX TMOJIOKeHUN «CTpaTeruu pa3BUTHS
BocnuTanus B Poccuiickoit denepanuu Ha nepuoa no 2025 roma» (Pacnopskenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).
XUMHS Ha YpOBHE YriayOJNEHHOrO M3y4YeHUs 3aHUMAET BaKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HaYy4YHOro obOpa3zoBanus ydamumxcs 10—11 kmaccoB. M3ydenue npemmera,
peanuzyemMoe B ycioBUsIX qudepeHnpoBaHHOT0, MPOPUIBLHOTO 00yUYeHus, TPU3BAHO
oOecrieuuTh 0011e00pa30BaATENBHYI0 UM OOLIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JUISl aJaniTallii UX K OBICTPO MEHSIOMIMMCS YCIOBHSIM KU3HH B
ColIMyMe, a TakKe JUJIsl MPOJOJKEHUSI 00yUEeHHsI B OpraHU3alMsIX MPoPECCHOHATBHOIO
00pa3oBaHus, B KOTOPBIX XUMHUS SIBISIETCS] OJTHOM U3 MPUOPUTETHBIX JUCIUTUIMH.
B nporpamMme mo XxMMuu Ha3zHadYeHHE NpeaMeTa «XUMHUSD MOITy4YaeT MoJAPOOHYIO
MHTEPIIPETAIMI0 B COOTBETCTBUM C OCHOBoMoJaratomumu nojoxenusimu ®IroC COO
0 B3aMMOOOYCIIOBICHHOCTH II€JIel, COJIep KaHus, Pe3yJIbTaTOB 00yUYeHus: U TpeOOBaHU
K YPOBHIO TMOJTOTOBKHU BBIMYCKHUKOB. CBUIETEIHCTBOM TOMY SIBJISIIOTCS CIIEIYIOIINE
BBITIOJTHSIEMbIE TIPOrPAMMOM TTO XUMUU (PYHKITUH:
® uH(}pOpMAIMOHHO-METOAMYECKAs,  pealu3alss  KOTOpoil  obecreunBaeT
MOJly4eHUE TPEACTaBICHUS O IeNAX, COJAepKaHuu, OOIeld CcTpaTeruu
oOy4eHMsI, BOCIIMTAHMUS M PA3BUTUS OOYUYAIOIIUXCS CPEACTBAMHU IIPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;
® OpraHM3alMOHHO-TUIAHUPYIOIIAsi, KOTOpas MpPelyCMaTpUBAECT OIpEICIICHHE:
HOPUHIUIIOB CTPYKTYPHUPOBAHUS U IOCIEIOBATEIbHOCTH H3yUEHHUS y4eOHOro
MaTepHalla, KOJUYECTBEHHBIX U KaYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOIXO0I0B
K (opMHpOBaHMIO  COJEP)KATEJIbHOM OCHOBBI  KOHTPOJS U  OLICHKH
00pa30BaTeIbHBIX JOCTIXKEHUN 00YYaromMXCsl B paMKaX UTOTOBOW aTTeCTallUU
B (hopMe €AMHOTO TOCYJaPCTBEHHOTO 3K3aMeHa M0 XHUMHH.

[Iporpamma aJig yriryO0JIEHHOTO U3YYEHUS! XUMUHU:

® YCTaHaBJIMBAET WHBAPUAHTHOE IPEAMETHOE COJEpKaHHE, O0sA3aTEeNIbHOE IS
U3yYeHHUsl B paMKax OTIENIbHBIX MpOoQuiIeH, MpelycMaTpuBaeT pacipeneicHe
U CTPYKTypUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpXKaTeIbHbIM
JUHUSAM/pa3aenam Kypcea;



e J1aéT MPUMEPHOE paclpeieNieHne Y4yeOHOTO BPEMEHHU, PEKOMEHAYEeMOTro s
W3YUYEHUSI OTJCTbHBIX TEM;

e [peJJaracT NPUMEPHYIO MOCIE0BATEIbHOCTh U3yUeHUsI YUYEOHOro Matepuana
C y4€TOM JIOTUKU TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX
CBS3€EH;

e J1aéT METOJIMYECKYI0 MHTEPIpETAIUIO IeJiel U 3ajlad W3y4YyeHMsl MpeaMeTa Ha
yIIyOJIEHHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX TPUOPUTETOB B CHUCTEME
cpenHero  obmiero  oOpa3oBaHUs,  COAEPKATEIbHOW  XapaKTePUCTUKHU
IUIAHUPYEMBIX PE3YJbTaTOB OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOW IIPOrpaMMBbl
cpeaHero  oOmero  obOpa3oBaHus ~ (JIMUHOCTHBIX,  METaNpPEIMETHBIX,
NPEAMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BUJIOB Y4EOHO-TIO3HABATEIIHHBIX
JEeNCTBHIM 00yYaronierocs Mo OCBOCHUIO COJIEPKAHUS MPEIMETA.

[To BceM Ha3BaHHBIM TO3MIMSM B TPOrpaMMe MO XUMHUU TPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh C 00yUYECHHEM XUMUU Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus. 3a
npejaesiaMu yCTaHOBJICHHOW MPOTPpaMMOM O XMMHUHU 0053aTeIbHOW (MHBApUAHTHOM)
COCTABJISIONICH COJEp)KaHUS y4eOHOro mnpeaMera «XuMHUs» OCTAETCsl BO3MOKHOCTh
BHIOOpAa €ro BapUAaTHMBHOW COCTABJIAIONICH, KOTOpas JOJKHA OMNpENeNsaThcs B
COOTBETCTBUHM C HANIPaBJICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBercTBUU ¢ KOHLENTyanbHbIMU ToJI0keHUsAMU PI'OC COO o HazHaueHUU
npeIMeToB 0a30BOro M YIIIYOJIEHHOTO YpoBHEH B cucteme auddepeHIIMpOBaHHOTO
oOy4eHHsI Ha ypPOBHE CPEIHEr0 00I1Iero 0Opa3oBaHMs XUMHUS HA YPOBHE YIIIyOJIEHHOTO
U3YUYEHUs HAMNpaBJIEH Ha pEAIM3ALUI0 NPEEMCTBEHHOCTH C MOCIEAYIOIIUM >TaloM
NOJlyYeHUs XUMHUYECKOTO o00pa3oBaHUsT B paMKaxX U3YYEHHsS  CIIEIMAIbHBIX
€CTECTBEHHO-HAYYHbIX U XUMUYECKHX JAUCUUIUIMH B By3aX M OpPraHU3alUsIX CPEIHETO
npodeccroHaabHOrO0 0o0pa3oBaHusa. B 3Tol cBsA3M uH3ydeHHE mpeaMera «XUMUs»
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHHUE U yriayOJeHHuEe TEOPETUYECKON U
IIPAKTUYECKOW TOJTOTOBKH OOYYArOIIUXCs, BBIOpPABIINX OMNpeaeaEHHBIN TPOQUIbL
OoOy4eHHs, B TOM YHCII€ C TEPCIEKTUBON MOCIEAYIOMIETO TMOJYyYEeHUS XUMHUYECKOTO
o0pa3oBaHus B OpraHU3anuiax MpodecCHoHaIbHOTO oOpazoBaHus. Hapsay ¢ stum, B
ceetre TpedboBarniit ®I'OC COO k mIaHupyeMBbIM pe3ysibTaTaM OCBOCHHS (penepanbHOn
00pa3oBaTeIbHON MPOrpaMMBbI CpeHEro O00IIero oO0pa3oBaHHSA HM3yYCHHE TNpeaMeTa
«XUMHUSD» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3aJad4 BOCHUTAHUSA M COLMAIBHOTO
pasBuTHs o0ydJaronmxcs, Ha GOPMUPOBAHUE y HUX OOMIEHHTEIUICKTYa IbHBIX YMEHUMH,
YMEHUN pallMoHaIW3aIllui y4eOHOTO TpyJa M 00OOIIEHHBIX CIIOCOOOB JAESATEIBHOCTH,
MMEIOIIUX MEXAUCIUIIITMHAPHBIN, HAAIPEAMETHBIN XapaKTep.

CocrapisitomiuMu - ipeiMeTa  «XUMHUSD» Ha YpPOBHE YIIIyOJIEHHOTO HW3Y4YEHUS
ABJSIIOTCS  yIIIyOn€HHble Kypcbl — «Opranumyeckas xumusi» U «OOmas
Heopranudeckas xumusi». [Ipu ompenesneHMH NOAXOAOB K OTOOPY M CTPYKTYpPHOU
OpraHU3aly COJIEP’KAHUSI ATUX KYpPCOB B MPOrpaMme MO XUMHUU 32 OCHOBY MPHUHSTHI



nosioxkeHust PI'OC COO o paznuuusx 6a30BOro U yriyOlEHHOIO ypOBHEH H3y4ECHUS
npeaMera.

OcHoBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u «OO0mas
HEOpPraHu4vecKas XUMHS» COCTAaBJISIET COBOKYMHOCTh MPEJAMETHBIX 3HAHUM M yMEHUH,
OTHOCSIIIIMXCS K 0230BOMY YPOBHIO U3YUYEHUS MPEIMETa. ITa CUCTeMa 3HaHUM MoJydaeT
ONpeIeIEHHOE TEOPETUYECKOE JOMOJHEHHUE, T[O3BOJISAIONIEe OCO3HAHHO OCBOUTH
CYILLIECTBEHHO Oonblinii 00bEM (hakTOIOrHYecKoro marepuana. Tak, Ha yriayOia€éHHOM
YpPOBHE HM3y4YeHHUs MpeameTa obecriedeHa BO3MOXKHOCTh 3HAYUTEIBLHOTO YBEJIMYCHUS
o0béMa 3HAHUNW O XMMHUYECKHX DJIEMEHTaX U CBOMCTBAX MX COCAMHEHUN HA OCHOBE
pacuIMpeHus U yriyoJIeHUs MPeICTaBICHUN O CTPOCHHUH BEIIECTBA, XUMUYECKON CBSI3U
U 3aKOHOMEPHOCTSX TMPOTEKAHUS PEAKIU, pacCMaTpUBAEMbIX C TOYKH 3PEHUS
XUMUYECKOW KUHETUKH W TEPMOJAWHAMUKHU. V3ydeHue MNepuoguyeckoro 3akoHa U
[lepuoguyeckoil CUCTEMBI XUMHUYECKHUX DJJEMEHTOB Oa3UpyeTCss Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX TIPEJACTABICHUAX O CTPOCHUM aToMa. XHMHYECKas CBS3b
OOBSICHSIETCS C TOYKM 3PEHUS DHEPreTUYECKUX H3MEHEHMM mnpu e€ oO0pa3oBaHUHU U
pa3pylIeHnH, a Tak)Ke ¢ TOUKHU 3pEHUS MEXaHU3MOB e¢ 00pa3oBaHus. M3yueHue TUIIOB
peakiui  JomoJIHsIeTCs (OPMHUPOBAHUEM TIPEACTABICHUNA 00 DJICKTPOXUMUYECKHUX
mpolieccax M AJIEKTPOJIM3E PacIlaBOB W PAcTBOPOB BEIIeCTB. B Kypce opranmueckoi
XUMUH MIPU PACCMOTPEHUH PEAKIIMOHHOM CITIOCOOHOCTH COEAMHEHHM yaemnseTcs ocoboe
BHMMaHHE BOIpPOcaM 00 3JIEKTPOHHBIX 3(deKTax, 0 B3aUMHOM BIHSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MAaX PEaKIIHUil.

Oco0oe 3HayeHne MUMEET TO, YTO Ha COJIepKaHHE KYpPCOB XHMHH YTIyOJIEHHOTO
YpOBHSI M3Yy4EHHs ISl KJIacCOB OIpeAesi€HHOro mnpoduis (Ty1aBHBIM 0o0pa3oM Ha HUX
CTPYKTYpY H XapakTep JONMOJHEHHUH K OOmel CucTeMe NPEeAMETHBIX 3HAHHWK)
OKa3bIBAIOT BIIUSIHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep, B COAEpKaHUU IpeaMeTa
JUISL KJIACCOB XMMHUKO-(pu3mueckoro mnpodwis Ooibplioe 3HaYeHHE OyAyT HMETh
AJIEMEHTHI Y4eOHOro MaTepuana no oduieit xumuu. [Ipu u3yuenuu npeamera B JaHHOM
cllydae akIeHT OyJeT cliejlaH Ha OOIIHOCTh METOJOB ITO3HAHMS, OOITHOCTh 3aKOHOB U
TEOpUH B XMMHUU U B (DU3UKE: aTOMHO-MOJIEKYJISIpHAS Teopus (MOJICKYJIsipHasi TEOpHUS B
¢u3nKe), 3aKOHBI COXPAaHEHHMS MAaCChl W DJHEPrUH, 3aKOHBl TEPMOJMHAMUKH,
AIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUU BEILIECTB U APYTOE€.

B 1o ke BpeMs B colepKaHUM MpeaMeTa I KIACCOB XMMHUKO-OMOJIOTHYECKOTrO
npoduis OONBIINK yIeTbHBIN Bec OyIeT MMETh OpraHndeckas Xumus. B sTom cimydae
MPENIOCTABISETCS  BO3MOXKHOCTh JUIsi  Ooiee  OOCTOSATENBHOTO  PACCMOTPCHHUS
XUMHUYECKOW OpraHW3allid KJIETKH KaK OMOJOTHYECKOW CHCTEMBI, B COCTaB KOTOPOU
BXOJISIT, K PUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK JTUIUAbI, OCIKU, YTIEBOIbI,
HYKJIEMHOBBIE KHCJIOTBI M Jpyrue. [lpm >TOM 3HaHUS O cOcTaBe U CBOMCTBax
MpEACTABUTENIC OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB CIIy»KaT OCHOBOM st
M3YUYEHUSI CYIIHOCTHU MPOLECCOB (POTOCUHTERA, IbIXaHUs, TUIIEBAPECHHUSI.



B miane QopMupoBaHMS OCHOB HAy4YHOIO MHPOBO33PEHHS, OCBOEHUS
OOLIIEHAyYHbIX METOJIOB IO3HAHUS U OIbITa MPAKTUYECKOIO NPUMEHEHHS HAyYHbBIX
3HAHMM M3ydeHHe npeamera «XUMHUS» Ha YIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C yUEOHBIMU MPEAMETAMH, BXOIAIIMMHU B COCTAB MPEIMETHBIX
obOnacteil «EcTecTBeHHO-HAayuyHBIE MpeaAMETb», «MaTtemaTnka W HUH(OpMaTHKa» H
«PyCCKUH A3BIK U JIUTEPATYPaAY.

[Ipy u3ydyeHun yuyeOHOro mpenMera «XUMHUsD» Ha YIIyOJEHHOM YpOBHE TaKkKe,
KaK Ha YpOBHE OCHOBHOI'O U CpPEAHEro oOmiero odpazoBaHusi (Ha 0a30BOM YpPOBHE),
3a/layeil MepBOCTENIEHHOW 3HAYMMOCTH SBIISIETCS (POPMUPOBAHHE OCHOB HAYKU XUMHH
Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKON IESITeIbHOCTH YEIOBEKa U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemienue 3Toil 3agaun Ha yriayOnéHHOM
YPOBHE U3y4YE€HUs NMPEIMETA MPEANOIAracT pealn3alnio TaKUX LEJeH, Kak:

e (opmupoBaHue MNpeACTaBICHWI: O MaTepUaJbHOM  E€IUHCTBE  MHDA,
3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SIBICHUN MPUPOABI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeIyllel posik B 00ECTICYeHUH YCTONYMBOTO
pa3BUTHsS ~ 4YEJOBEYECTBA: B pEUICHUH  MpoOJEeM  IKOJOTUYECKOM,
HHEPreTUYEeCKON M MUILEeBOM 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3/IaHUN
HOBBIX MAaTE€pUalOB, HOBBIX HMCTOYHUKOB DJHEPrud, B 0OECleueHUuu
PAIMOHAILHOTO MPUPOJIONOJIb30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUS U
oOmmiel KyJIbTypbl YelOBEKa, a TaKke OJKOJOTMYEeCKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHOM Cpele;

® OCBOCHHUE CUCTEMbI 3HAHWH, JIE)KAUIUX B OCHOBE XHUMHUYECKON COCTABIISIOLIECH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: GyHIAMEHTAIbHBIX MOHATUM, 3aKOHOB U
TEOPUH XHMHUHU, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUU BELIECTBA HA
pPa3HbIX YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAaJIMOJICKYJISPHOM, O
TEPMOJUHAMHUYECKAX M  KUHETHYECKUX 3aKOHOMEPHOCTSAX  MPOTECKAHUS
XUMHUUYECKUX PEAKIUi, O XMMAUYECKOM PABHOBECUU, PACTBOPAX MU JUCIICPCHBIX
cUCTEMAX, 00 OOIIMX HAy4HBIX PUHIUIIAX XUMHYECKOTO POU3BOJCTBA;

e (opMupoBaHUE y O00YYaIOIIMXCS OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMUYECKUX 3HAHUHN JUIs1 OOBSCHEHUS KIIIOUEBBIX UAEH U MpobiieM
COBPEMEHHOW XUMUH, Ui OOBSICHEHHS W MPOTHO3UPOBAHMS SBICHHIM,
UMEIOIINX €CTECTBEHHO-HAYyYHYIO MPUPOAY; I'PAaMOTHOTO pEIICHUs IpodiieMm,
CBA3AaHHBIX C XUMHEW, IMPOTHO3UPOBAHUSA, AHAIN3Aa M OLEHKU C IO3UIUHN
AKOJIOTHYECKON 0O€30MacHOCTH TOCIEJCTBUN OBITOBOW M TIPOW3BOJICTBEHHOU
NEATEIIbHOCTH  YE€JIOBEKAa, CBA3aHHOM C XMMHUYECKHM IIPOHU3BOJICTBOM,
UCIIOJIb30BAaHUEM M MEPEPa0OTKON BEILIECTB;

e yriyOJieHHe IPeCTaBICHUH O HAyYHbIX METOaX MO3HAHUS, HEOOXOAUMBIX IS
NPUOOPETEHHsS] YMEHH OPUEHTHPOBATHCS B MHUPE BEIIECTB M OOBSCHEHUS



XUMUYECKUX SBJICHUM, HMMEIOIMIMX MECTO B TPHPOAC, B MPAKTHUYECKOU
JESATETHPHOCTH U TTOBCEIHEBHOM JKU3HU.
B mane peanuzaruiy mepBOOYEPEIHBIX BOCIUTATEIBHBIX U PAa3BUBAOIMINX (PYHKITAN
LEJIOCTHON CHUCTEMBl CpeaHero oOmero oOpa3oBaHUs NIOpH HU3YYEHUH MpeaMmeTa
«XuMus» Ha yriayOaéHHOM ypoBHE 0CO0YIO aKTyallbHOCTh MPUOOPETAIOT TaKKe HENH U
3aJ1a4f, KaK:

® BOCIUTaHUE YOSKIEHHOCTH B IMIO3HABAEMOCTH SIBJICHHM MPUPOJIbI, YBAKCHHS K
IpoIleccy TBOPYECTBA B 00J1aCTH TEOPETUUECKHUX W MPHUKIIATHBIX UCCIEIOBAHUN
B XUMUH, GOPMUPOBAHUE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHUBAallMM K OOYYEHUI0O M TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIFO ¥ CAaMOBOCIHTAHHIO HA OCHOBE YCBOCHHUS OOIICUETOBEYCCKUX
LICHHOCTEH;

® pa3BHTHE II03HABATCIBHBIX HMHTEPECOB, HHTC/UICKTYaJIbHBIX M TBOPYCCKHUX
criocoOHOcTe  oOydaromuxcs, (OpPMHUPOBAaHHUE y HHUX CO3HATEIHHOTO
OTHOIIIEHUST K CaMOOOPAa30BAHHIO M HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
YCIIETHOU npodeccuoHanIbHON 151 00111eCTBEHHOM eI TEIbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0OPOBBIO U MOTPEOHOCTH B 3I0POBOM
oOpa3ze XU3HH,

e (QopmupoBaHue YMEHHII W HaBBIKOB Pa3yMHOr0 MPHUPOIONOIb30BAHNUS,
pa3BUTHE SKOJOTUYECKON KYyJIbTYypbl, NPUOOPETEHHE ONbITa OOIIECTBEHHO-
MOJIE3HON HKOJIOTUYECKOM 1eITeTbHOCTH.

OO1iee 4yUCIIO YacoB, NMPEIYCMOTPEHHBIX IS WM3YYEHUS XMMHH Ha YriayOJeHHOM
yYpOBHE cpelnHero obmero obOpaszoBaHus, cocTaBiser 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Henento), B 11 kinacce — 102 yaca (3 yaca B HEEMIO).



COILEPKAHHUE OBYYEHUA 11 KJIACC

OBIIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sAnep. XHUMHYECKHWA dieMeHT. M3ortomsl. CtpoeHune
AJIEKTPOHHBIX O00OJIOYEK AaTOMOB, KBAaHTOBBIC 4YHCJIA. ODHEPreTHUYECKHWE YPOBHHU W
noypoBHU. AToMHBIe opOuTanu. Knaccudukaryss XUMAYECKHX 3JIEMEHTOB (S-, p-, d-,
f-anementsl). PacnpeneneHne 3IEKTPOHOB 1O aTOMHBIM OpOUTANSIM. DJIEKTPOHHBIC
KOH(UTypaluu aToMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOrO TMEPHOJOB B OCHOBHOM H
BO30YXKAEHHOM COCTOSIHUH, AIEKTPOHHbBIE KoH(puUrypanuu HMOHOB.
DIIEKTPOOTPULATEIBHOCTb.

[Tepunonnueckuit 3akoH u Ileproanueckas cucremMa XMMUYeCKUX 3yeMeHToB J[.H.
MenpeneeBa. CBs3b EPUOIUUECKOTrO 3aKOoHa U [leproanueckoid CUCTEMbl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHON TEOpHEW CTPOEHUs] aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS
CBOMCTB XMMHUYECKHX JIEMEHTOB U 00Pa3yeMbIX UMM MPOCTHIX U CJIIOKHBIX BEIIECTB 10
rpyIIaM 1 nepuoaM. 3HaueHue nepruoanyeckoro 3akona JI.M1. Menneneena.

Xumuueckas CBsI3b. BuAbl XUMHUYECKOW CBA3U: KOBaJCHTHAs, HWOHHAas,
MeTayuTndeckas. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU CBSI3U: 0OMEHHBIN U JOHOPHO-
aKLEeNTOpHbIA. ODHeprus W JuMHA CBsI3U. [lonsipHOCTH, HaANpPaBIEHHOCTh U
HACBIIAEMOCTh ~ KOBaJEHTHON cBs3UM. KpatHele cBs3zu. BogoponHas — CBA3b.
MexMOneKyspHbIE B3aUMOAECHCTBHS.

BaneHTHOCTP ¥ BaJ€HTHbIE BO3MOXKHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOMU
CTPYKTYpPbl MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (HAa NPUMEPE COECIUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHne O KOMIUIEKCHBIX coelMHEHUsiX. CocTaB KOMIUIEKCHOIO HOHA:
KOMIUIEKCOO0pa30BaTeib, JIUTaH bl 3HAYCHHE KOMIUIEKCHBIX coeauHeHuil. [lonsTtue o
KOOPJIMHALIMOHHON XUMMUHU.

BemecrBa ~ MOJIEKYJISpHOIO M HEMOJEKYJSIPHOTO  CTPOCHUA. Wb
KPUCTAJTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonatue o pucnepcHeix cucremax. MctuaHbie pactBopsl. IIpencraBieHue o
KOJUTOUAHBIX pacTBopax. CrmocoObl BhIpa)KEHUS] KOHIIEHTPAIMU PacTBOPOB: MaccoBas
JI0JIs1 BELIECTBA B pACTBOPE, MOJIApHAsl KOHLIEHTpauus. HachlllieHHbIE 1 HEHACHIILICHHBIE
PacTBOPBI, PACTBOPUMOCTb. Kprctaiutoruaparsl.

Knaccudpukanyms u HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. TpUBHANIbHBIC
HAa3BAaHUS OTJECIBbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BELIECTB.

Knaccudpukanus XuUMUYECKMX peaklUUid B HEOPraHMYEeCKOM U OpraHMYecKou
XUMUU. 3aKOH COXPAHEHHUsSI MAcChl BEIECTB; 3aKOH COXPAaHEHUS M MPEBPALICHUS
SHEPIUM MpPU XUMUUYECKUX peakiusx. TermoBble 3(QPEKTbl XUMHUYECKUX PpEaKIUH.
TepMOXUMHUYECKUE YPABHEHUS.



CkopoCcTh XMMHUYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3IUuyHBbIX (HaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u kaTtanu3aTopsl.

O6patumble W HeoOpaTUMbIE peakiuu. XUMUYecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOr0 paBHOBecHs. DakTOphl, BIUAIOIIAE HA TOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, NABJICHHE W KOHLUEHTPAlMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle larense.

Onekrponutnyeckas auccouuanus. CuibHble U clladble 3JIEKTPOAUThl. CTeneHb
nucconmanuu. Cpeaa BOJHBIX PACTBOPOB: KHCJIOTHas, HEWTpalibHasA, NIEJIOYHAs.
Bonoponnsiit nokazarens (PH) pactBopa. I'maponus comneit. Peakinu nonHoro ooMeHa.

OKuCnuTeNbHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb okuciieHusi. OKUCIUTENb
Y BOCCTaHOBUTEND. [Ipoliecchl OKUCIEHUS U BOCCTAHOBIICHUS. BaxkHeHIIe OKUCIUTETN
U BOCCTAHOBHUTENIM. MeETON »SIEKTpOHHOro OaniaHca. OJEKTPOJIM3 PacTBOPOB U
pacmiaBoB BELIECTB.

OKCMEpUMEHTAIbHBIE METOJbl M3Y4YEHMS BEIIECTB M HX MPEeBpalllCHUN:
pa3iokeHue TMEpPOKCHAAa BOJOpOAAa B  MPUCYTCTBUHU  KAaTalu3aTopa, MOJEIH
KPUCTAJUTMYECKUX PENIETOK, MPOBEICHUE PEaKIUid HOHHOTO OOMEHa, ONpEeICIICHHE
Cpeabl PAaCTBOPOB C MOMOIIBIO UHIUKATOPOB, U3YUEHUE BIUSHUS PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMUUYECKOW PEAKIIMH U TTOJI0KEHUE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemeramnoB B lleproanueckoil cucTEME XHUMHUYECKHX 3JIEMEHTOB
J.I. MeHneneeBa W OCOOEHHOCTH CTPOCHHS WX aTOMOB. (DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJIOTpONUS HEMETAUIOB (Ha MpuUMepe Kuciaoponaa, cepsl, (ochopa u
yTiIepoa).

Bonmopon. Ilomyuenue, ¢Qusnueckue M XHUMHUYECKHE CBOMCTBA: pPEaKIMU C
MeTajulaMd M HEMETaJUlaMH, BOCCTaHOBHUTENbHBbIE CBOWMCTBA. ['mapuapl. ToInMBHBIE
AJIIEMEHTHI.

lanorensl. HaxoxzaeHnue B mpupoje, cCrnocoObl TONydeHHs, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA. [‘aJloreHOBOMOpOABI. BakHeWmme KHUCIOPOICOAEPHKAIINE
coenuHeHUus TanoreHoB. JlabopaTopHble W TMPOMBIIUICHHBIE CHOCOOBI TONYyYCHHS
rajgoreHoB. [IpuMeHeHne TaloreHoB U UX COSANHEHUN.

Kucnopon, o3oH. JlaGopaTtopHble W TPOMBINIJICHHBIE CIIOCOOBI TOTyYEHUs
kuciaopoga. duszndeckre 1 XUMHUYECKUE CBOMCTBA U MIPUMEHEHHE KHUCIOPOAA U O30HA.
Okcuabl U MEPOKCHUIBI.

Cepa. Haxoxaenue B Ipupoe, CIOCOOBI MOTyYCHHsI, PU3HICCKIE U XUMUUICCKHE
croiictBa. CepoBomopon, cynbdunbl. Oxcun cepwi(1V), okcun cepoi(VI). Ceprucras u
cepHasi KHCIOTHl M uX coiri. OCOOEHHOCTH CBOWCTB cepHOUW KHUCTOTHI. [IpuMeHeHwme
CepbI U €€ COCTMHCHUN.

A3zot. Haxoxaenue B mpupojie, CriocoObl MOaydYeHUs, PU3NIECKUE U XUMUYECKUE
cBoricTBa. AMMHUaK, HUTpuAbl. Okcuabl a3ora. A30THCTas U a30THAsl KUCIOTBI U UX
cosii. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. [[puMeHeHune a3ota v €ro CoOeIMHeHU .
A3oTHbIE yA0OpEeHus.



®ocdop. Haxoxnenwe B mnOpupoie, CHOCOObI MOMydeHUs, (Quanueckue Hu
xumuueckue ceorictBa. @ochuast u pochun. Oxcunst hocdopa, pochopHas kucnora u
e€ conu. [Ilpumenenne Gpocdopa u ero coenunennii. PocpopHeie y100peHUs.

VYrnepon, HaxoxJIeHUE B Mpupoje. AUIOTponHbie Moaudukaruu. Ou3ndeckue u
XUMUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpPa30BaHHBIX yriaepogoM. Okcuna
yraepoaa(ll), okcun yraepona(lV), yronpHast kuciota u €€ coiu. AKTUBUPOBAHHBIN
yroib, ancopOuus. dDymnepeHsl, TrpadeH, yriepoaHble HaHOTPYyOKu. IlpumeHenue
MPOCTHIX BEIIECTB, 00PA30BaHHBIX YIIIEPOAOM, U €r0 COCTUHCHUH.

Kpemuuii. Haxoxxnenue B mnpupoje, CnocoObl TModydeHwus, (Quznueckue W
xumuyeckue cBorcTtBa. Oxcupn kpemHusi(1V), kpemHueBas KHCIIOTa, CHJIMKATHI.
[Ipumenenue kpeMHus U ero coenuHeHuit. CTeKso, ero nojy4eHue, BUIbl CTEKJIA.

[Tonoxxenne wmertamnoB B llepuomuueckoil cucTeMe XUMHUUYECKUX JJIEMEHTOB.
OcCoOEHHOCTH CTPOCHHUSI DJEKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOmme
dbuzmdeckue cBoicTBa MeTauioB. [IpumeHeHne MeTamioB B ObITy UM TexHUKe. CIUIaBbI
METAJLJIOB.

DNEeKTPOXUMUUYECKUN Pl HAMPSOKEHUN MeTaioB. OO0Iue crnocoObl MOMydeHUs
METaJUUIOB: TUJIPOMETAJUTYPIusi, TUPOMETAUTYPIus, dJIeKTpoMeTayyprus. [loHsaTue o
KOppo3uu MeTaioB. CriocoObl 3alTUTEI OT KOPPO3UH.

O6mast xapakrtepuctuka wMetawioB |A-rpynmel  [lepuoandeckoil  cUCTEMBI
XUMHUYECKUX AJeMeHTOB. Harpuil u kanmuii: monmydeHue, u3MUecKre U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COEIUHEHHU.

O6mass xapakrtepuctuka wmetauioB |IA-rpynnel  [lepuonuyeckoit  cuctembl
XUMHUYECKUX 3JIEMEHTOB. Maruuii U KajJblMii: Moidy4yeHue, Gu3ndeckue 1 XuMUYECKHUe
CBOMCTBA, MPUMEHEHHE MPOCTBIX BEIIECTB W HUX COeAMHEHUN. JKECTKOCTH BOIBI U
criocoObl €€ yCcTpaHeHHS.

AMIOMUHUI: TIONydeHHue, (PU3NYECKHe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTOTO BEIIECTBA U €r0 COeAMHEHHI. AM(OTEpHBIE CBOMCTBA OKCHUJIA M TUIPOKCHIA
ATIOMHUHMS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSA.

OOmast ~ xapakTepucTMka  MeTauioB  mobounbix  moarpynn  (b-rpymm)
[Iepronnueckor CUCTEMBI XUMUUYECKUX 3JIEMEHTOB.

du3nyeckue M XUMHYECKHE CBOWCTBA XpomMa W €ro coeauHeHuil. OKCUIBI U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel W auXpomaThl, HX
OKHUCIUTEbHBIE CBOKCTBA. [lolyueHre u npuMeHeHne Xpoma.

Pu3nyecKkue U XUMUYECKUE CBOMCTBA MAapraHila U €ro CoeaqnHeHun. Baxuenmmue
coemqunennst  Mapranna(ll), wmapranma(lV), wmapranma(VIl) wu  wmapranma(VII).
IlepmanraHat Kanusi, €ro OKMCIUTEIIbHBIE CBOKMCTBA.

duznueckue M XHMHYECKHE CBOMCTBA JKejle3a M ero coeguHeHuii. OKCHIEBI,
ruzpokcu bl 1 coiu sxene3a(ll) u xemeza(lll). Ilonyuenue u npuMeHeHUe Kelie3a U ero
CILJIaBOB.

dU3NYEeCKUEe W XUMHYECKUE CBOMCTBA Meau W €€ coenuHeHui. llomydeHue wu
MIPUMEHEHHUE MEJU U €€ COCIUHEHUM.



[uuk: nomyyenue, pusndyeckue 1 XuMUYECKUE CBOMCTBA. AM(OTEpHbIE CBOMCTBA
OKCHJIa Y TUJIPOKCUIA LIMHKA, TUAPOKCOKOMILIECKCHI UHKA. [[puMeHeHne MHKa U €ro
COCIMHECHUM.

DKCMEPUMEHTAIBHBIE METOAbl M3YyUYECHUSI BEIIECTB U UX NPEBPALICHUI: U3yUYCHUE
o0pa3IioB HEMEeTaJIOB, TopeHue cepbl, (docdopa, xemeza, MarHus B KUCIOPOJE,
M3y4YeHUE KOJUICKIMM «MeTamnsl W CIUIaBbD», B3aUMOJACHCTBUE IICJIIOYHBIX U
IETOYHO3EMETBHBIX METAJJIOB c BOJIOM (BO3MOXHO WCMOJIb30BAHUE
BHUJICOMATEPUAJIOB), B3aUMOJCHCTBHE IIMHKA M JKejie3a C PacTBOpPAMHU KHUCIOT H
HIEJI0Y€H, KAaUECTBEHHBIC PEAKIIMM HAa HEOPraHWYECKHUE AHUOHBI, KaTUOH BOJAOPOJA U
KaTMOHBI METAJIJIOB, B3aUMOJAEHCTBUE THIPOKCUAOB aJTIOMUHUS U LIMHKA C paCcTBOpaMHU
KUCJIOT U IIEJIOYEH, PEUICHHE SKCIEPUMEHTAIBHBIX 3a/ad MO TeMaM «l aJoreHsb»,
«Cepa u e€ coenuHeHUs», «A30T U dochop U UX coeauHEeHUs», «MeTalIbl TJIaBHBIX
noArpynmn», « MeTasisl TOOOYHBIX MOATPYIIID.

XUMUS U )KM3Hb.

Ponp xumum B obecnedeHUH yCTOMYMBOTO pa3BUTHs denoBeuecTBa. [loHsaTne o
HAay4YHbIX METOJaX IMO3HAHMUS M METOJOJIOTMUM HAy4YHOTO wucciienoBanus. Hayunbie
MPUHITMIIBI  OpPTaHU3AIMU XUMHYECKOTO TPOU3BOACTBA. [IpOMBINUICHHBIE CIOCOOBI
MOJYUYCHUS BaXKHEHIIMX BELIECTB (HAa MpUMEPE MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHACTIOTHI, MeTaHona). [IpombliieHHbIe CIMOCOObI TMOMYYEHUST METAIJIOB U CIUIABOB.
XHWMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl U €ro MocieAcTBUusA. Ponb xumMuu B
o0ecreyeHu IHEPreTUIECKOil 6€30MacHOCTH.

Xumusi ©u  300poBbe  yenoBeka. JlekapcTBeHHble — cpeacTtBa.  [IpaBuiia
UCITIOJIb30BAHMS JIEKAPCTBEHHBIX MpenapaTtoB. Pojab XuMuu B pa3BUTHU MEIULIMHBI.

XYUMHUS TIUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbie q00aBku. Ponb xumuu B
oOecIieyeHN ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue wu mapdroMepHbie cpeactBa. beitoBas xumusa. [IpaBuiia
0e30macHOro UCIOJIb30BaHUA MPENapaToB OBITOBOM XMMUHU B TOBCEAHEBHOM JKU3HU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEWIIME CTPOUTENbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XUMHUS B CEIbCKOM X03s11icTBe. OpraHN4ecKue 1 MUHEPAIbHbBIE Y I00pECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEepHallbl, KpacKHh, CTEKIO, KepamuKa.
Marepuansl 1 anekTtpoHuku. Hanorexnonoruu.

Pacuérnbie 3anaum.

Pacu€tei: Maccel BemiecTBa WM O0OBEMA Ta30B IO HM3BECTHOMY KOJUYECTBY
BEIECTBA, MAcCe WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MaCChI
(06BpEma, KOMMYECTBA BEMIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEIICCTB MMEET
MpuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTA PEAKIMHU, €CIU OJIHO U3
BEIIECTB JIaHO B BHUJE PACTBOpPA C OMNPEACTEHHONM MACCOBOW JOJIEH pPACTBOPEHHOIO
BEIIECTBA, MACCOBOM JOJHA M MOJISIPHOM KOHUEHTPALIMM BELIECTBA B PAaCTBOPE, JIOJIHU
BBIXOJa MTPOAYKTA PEAKIINU OT TEOPETUUECKHA BO3MOKHOTIO.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMEeTHBIX CBA3€d MPU U3YYEHHHM OOIIE M HeopraHu4eCcKou
XUMHH B 11 Kimacce OCyIIECTBIIAETCS YEpe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX [TOHATUH, TAK U NOHATHUM, IPUHATHIX B OTHACIBHBIX MPEIMETaX €CTCCTBEHHO-
Hay4HOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBbIE MOHSTHS: SBJICHHE, Hay4yHbIM (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJINW3, CUHTE3, KiIaccu(UKalMsd, NEPUOAMYHOCTh, HAOIIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOZEIIb, MOJCIUPOBAHUE.

@dusuka: marepus, MUKPOMHUP, MAKpPOMHUP, aTOM, JJIEKTPOH, NPOTOH, HEWUTPOH,
WOH, W30TOIIbI, PaJMOAaKTUBHOCTb, MOJIEKYyJa, DHEPreTUYECKUN YPOBEHb, BELIECTBO,
TENO, OO0BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, WACAIbHBIM ra3, (Qusnueckue
BEJIMYUHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, JHEPI U, Macca.

buonorus: kinerka, opraHusM, 3KOcHCTeMa, Ouocdepa, MeTaboiau3M, MAKpo- U
MUKPODJIEMEHTbI, O€NKH, >XUPBI, YIJIEBOJbI, HYKJIECUHOBbIE KHUCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK YJHEPTUHU B DKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHbIE MOPOABI, IMOJIE3HbIE HCKOMAaeMble, TOIUIMBO,
peCypCBl.

TexHonorus: XUMHUYECKass MPOMBIIUICHHOCTb, METAJULyprusi, CTPOUTEIIbHbBIC
MaTepuabl, CEJIbCKOXO3SMCTBEHHOE IIPOU3BOJCTBO, MUIIEBAas IPOMBIIIEHHOCTD,
(apmarieBTHUECKasT MPOMBIIIJIEHHOCTh, IPOM3BOJACTBO KOCMETHMUYECKHUX IIPENapaTos,
IIPOU3BOJCTBO KOHCTPYKLMOHHBIX MAaTEPUAJIOB, DIEKTPOHHAs IIPOMBILIICHHOCTD,
HAHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBI 11O
XUMHUAU HA VYIVIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBMM € CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMeTa « XUMHUs» Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHUsl BBIJCICHBI CICAYIOIIME COCTABISIONIME: OCO3HAHUE OOYyYarOUUMHUCS
POCCUMCKOW  TPAXKIAHCKOM  HUJIEHTUYHOCTH; TOTOBHOCTh K  CaMOpPAa3BUTHIO,
CaMOCTOSITEJIbHOCTH UM CaMOOTPENENICHUIO; Haluyue MOTHBAIMM K OOYy4YEHUIO;
TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS MPUHITHIMU B
oOliecTBe NpaBWJIaMW W HOPMaMM  TOBEJICHHS; HaJW4Yue MPaBOCO3HAHMS,
AKOJIOTUYECKOM KYIbTYpPbl; CIIOCOOHOCTh CTABUTH 1I€TTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIuyHOCTHBIE  pe3ydbTaTbl  OCBOCHHUS  IpeaMeTa  «XHUMHUS»  OTPakaroT
c(hOpMUPOBAHHOCTh  OMBITA IO3HABATEIIBHOW W  TMPAKTHUYECKON  JIESITEIHbHOCTHU
o0yyJaromuxcs B Mpoliecce pean3aiuu 00pa3oBaTeIbHON JICITEIIbHOCTH.

JIuyHOCTHBIE  pe3yibTaTbl  OCBOEHUS  MpeaMeTa  «XHUMHUS»  OTPa)KaroT
c(hOpMUPOBAHHOCTh  OMBITA IO3HABATEIIBHOW W  TMPAKTHUYECKOM  JIESITEIHHOCTHU
00yyJaromuxcs B MpoIIecCce peain3alui 00pa3oBaTeIbHON JEATeIBHOCTH, B TOM YUCIIC B
YaCTHU:

1) rpa:x1aHCKOT0 BOCIIMTAHUS

OCO3HAaHMS OOYYarOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U 0OsI3aHHOCTEM,
YBAXKEHUS K 3aKOHY U IPABOIIOPSAIKY;

IIPEACTABIIEHUS O COLIMAJIBbHBIX HOPMaXxX U MPABUIIAX MEXKIUYHOCTHBIX OTHOIIEHUN
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATETHHOCTH MPH CO3/IaHUU YYEOHBIX
IIPOEKTOB, PEIICHUH Y4YEOHBIX U TO3HABATENBHBIX 3a/1a4, BBIMIOJIHEHUH XUMHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh U TIPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apTyMEHTHI
JIPYTUX MPU aHAIU3€E PA3IMYHBIX BUOB yU€OHOU NESITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOTO  OTHOWIEHHWS K HCTOPUYECKOMY M  HAy4YHOMY  HACIIEIUIO
OTE€YECTBEHHON XMMUH;

YBaXEHUSI K TMpOIEecCcy TBOpUYECTBA B OO0JAaCTH TEOPUU U MPAKTUYECKOTO
MPUJIOKEHUS] XUMUH, OCO3HAHUS TOT0, YTO JTAHHBIE HAYKHU €CTh PE3YJIbTAT AJIUTEIbHBIX
HAOJIOICHUH, KPOMOTIWBBIX OSKCIEPUMEHTAIBHBIX IMOUCKOB, MOCTOSHHOTO Tpy/a
YYEHBIX U MTPAKTUKOB;

MHTEpEeca W NMO3HABATEIIbHBIX MOTHBOB B NOJYYCHHH U IOCIEAYIOIIEM aHaJu3e
MH(pOpMALINK O MEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHNUS;



CIIOCOOHOCTU OIICHWBAThH CHUTYAIlMH, CBSI3aHHBIE C XMMUYECKUMH SIBICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PEUICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
Y LICHHOCTH;

TOTOBHOCTH OLICHUBAThH CBOE MOBEICHUE U MOCTYIIKM CBOMX TOBAPHUILEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

NOHMMAaHMs HEHHOCTE! 3J0pOBOro 1 6e30macHoro odpasza *KU3HU, HEOOXOAUMOCTU
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (HU3UYECKOMY U TICUXHUYECKOMY
310pOBBIO;

coOmoieHnss mpaBuil  Oe3omacHoro oOpalieHusi C BelecTBaMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYJOBOMU JI€SITEIbHOCTH;

MOHUMAHUSI IIEHHOCTH MPAaBWJI UHAUBUYATBHOTO U KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYaLUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIHOJIEH;

OCO3HAHUS TOCHEACTBUN M HENPUSATUS BPEAHBIX NPHUBbIYEK (ymoTpeOieHus
AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs );

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTHU B y4eOHO-HCCIIeI0BATEIILCKON
NeSATeIbHOCTH, OOIIECTBEHHO TMOJIE3HON, TBOPUYECKON U JPYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTMBHOE y4acTHE B PEUICHUM MPAKTUYECKUX 3a7ad COIMaJIbHOMN
HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPaKTHYECKOMY M3YUYEHHUI0 MPodeccruil pa3IuyHoro pojia, B TOM YHCIIe
Ha OCHOBE NIPUMEHEHHS IPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIIUBHUAYaJIbHOW TpaeKTOpuu 0Opa3oBaHMUs,
Oynymedt mpodeccnr M peanu3alud COOCTBEHHBIX >KM3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
00IIIeCTBa;

6) 3K0JI0rNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKH 1eIecOo00pa3HOro OTHOWIEHUSI K NPHUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHMSI )KM3HHU HA 3€MIIE;

NOHUMaHUs TJ100aNbHOrO  XapakTepa JKOJIOTUYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE IMPUPOJHON U COLIMAIIBHOM CPELBI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAaHMS JOCTHKEHUN XUMHUHU JJISI PELICHUS
BOIIPOCOB PAIMOHAJIBHOTO TPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JNCUCTBUH, MPUHOCAIIUX BPEI OKPYKAIOMIEH MPUPOITHOU
cpene, yYMEHUsS TPOTHO3MPOBATH HEOJIATOMPHUATHBIC DJKOJOTHYECKHE IOCICICTBUS
NPEeANTPUHUMAEMBIX JTCUCTBUNA U MTPEIOTBPAILATh UX;

HAJIUYMUsSl PaA3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYpHI,
OMbITa JIESITENIBHOCTH 3KOJOTUYECKOM HAIMpPaBIEHHOCTHU, YMEHHS PYKOBOACTBOBATHCS
MMH B MO3HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAIBHOW MPAKTUKE, CLIOCOOHOCTU U
YMEHHSI aKTUBHO POTUBOCTOSTH UACOJIOrUU XeMO(hoOuu;



7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOLIECTBEHHOM MPAaKTUKU;

MMOHUMAaHUS CHeNU(PUKN XUMUM KaK HayKH, OCO3HaHUs €€ posid B (HOpPMUPOBAHUU
pallMOHAJILHOTO HAyYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOIO TIpEACTaBiIeHUs 00
OKpYXaIIIEM MHUPE KaK O €IMHCTBE MPUPOJAbI U YEJIOBEKA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEHN U pPelIeHUH MPoOJIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XMUMUU JIJIi COBPEMEHHOM ITUBUIIU3AIIUU: B
e€ TyMaHHCTUYECKOW HAIMpaBIEHHOCTU M BaXKHOW POJM B CO3JaHUU HOBOM Oa3bl
MaTepuaIbHON KYJIbTYPhI, B PEIICHUM TJIOO0ATBHBIX MPOOJEM YCTOWYHMBOIO Pa3BUTHS
YEJIOBEYECTBA —  CBHIPbEBOM, DHEPreTUYECKOW, THUINEBOM M IKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, OOECIICUEHUM YCJIOBUN YCHENIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKJIOT'O YJieHa OOIIECTBA;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: MOHUMAHUS CYUIHOCTH METOAOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh IOJIy4aeMble
3HAHUS I aHaliM3a U OOBSICHEHUS SBICHUN OKPYXKAIOIIEr0o MUpPa M MPOUCXOAIINX B
HEM W3MEHEHUH, YMEHHS JejaTh OOOCHOBAaHHBIEC 3aKJIIOYCHHUS HA OCHOBE HAYUYHBIX
(haKTOB ¥ UMEIOIIMNXCS TAHHBIX C IETBI0 TOJYYSHHUS! JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XUMHYECKUE 3HAHUS IS PEIICHUS
po0JieM B pealbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUI0, UCCIIEN0BATEIILCKOU AEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUU 10 XMMHH B COOTBETCTBHM C JKU3HEHHBIMU
OTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3IMuHbIX cdepax mpodeccuoHamIbHON
NEATEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pPe3yJabTaThl OCBOCHHUS MPOTPaMMbl [0 XUMUU Ha YpPOBHE
CpeaHero o0I1ero 06pa3oBaHus BKIOYAIOT:

3HAYMMBbIE ISt bopmupoBaHUs MHUPOBO33PEHUS oOy4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE TOHSTHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa © Chenu@uKy METOIOB  IO3HAHWS,
UCIIOJBb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, JHEPrusi, SBJICHUE,
mporecc, CUcTeMa, HaydHbId (akT, MPUHIUN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIEAOBaHUE, HAOIIO/IEHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHbIE Yy4yeOHble JAeHCTBUSI (TIO3HABAaTENbHbIE, KOMMYHHKAaTHUBHBIE,
peryJaTuBHbIE), oOecrneunBaromne GopMupoBaHue (PyHKIMOHAIBHON T'PaMOTHOCTH U
COIMAIbHOM KOMIIETEHIIUN 00YYaOIINXCS;



CIIOCOOHOCTh OOYYaIOIIMXCS HMCIOJIBb30BaTh OCBOEHHBIE MEXIMCLMILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE yUeOHbIE 1ECTBUS B TO3HABATEIBLHON U
COLMAJIBHOM IIPAKTUKE.

MeranpeaqMeTHele  pe3yibTaTbl  OTPAXKAIOT  OBJIAJCHUE  YHUBEPCAIbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBUS

1) 6a3oBble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpPUBATh
€€ BCECTOPOHHE;

OTPENENATh 1M JIeSITENbHOCTH, 3ajJaBasl TMapamMeTpbl U KPUTEPUH HX
JTOCTHXKEHUS, COOTHOCUTh PE3YJIbTaThl ICSITEILHOCTH C TOCTABICHHBIMU LIEIISIMU;

UCITIOJIH30BaTh MPU OCBOCHUU 3HAHUHN MPUEMBI JIOTUUECKOTO MBIILICHHUS: BBIJEIATh
XapakTepHblE TPU3HAKUA TOHITUH W YCTAHABIMBATH WX B3aUMOCBSI3b, HMCIOJb30BATh
COOTBETCTBYIOIIIHUE MOHSITHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM;

BBLIOMPATh OCHOBAHUS M KPUTCPHUH IS KiacCU(UKAIIMU BEIIECTB U XUMHUYECKUX
peaxkiuu;

yCTaHABJIMBATh IPUINHHO-CJICACTBEHHBIC CBSI3H MEXKIY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIYyKTUBHBIC, ACAYKTUBHBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEYMST B PACCMATPUBAEMBIX  SIBJICHUSX,
(GbopMyIUPOBATH BHIBOJIBI U 3aKIIOUCHHS;

NPUMEHSTh B IIPOIECCE TO3HAHUSA MCIOJIB3YEMbIE B XHMHUU CHUMBOJHWYECKUE
(3HaKOBBIE) MOJIENH, MPeoOpa30BLIBATH MOJICIBHBIE TPEACTABICHUS — XUMHUYCCKUN
3HaK (CMMBOJI) 3JIEeMEHTa, XUMHUYecKas (popMmysa, ypaBHCHUE XMMHUYECKOUW pEakIuu —
IpU  PEIICHUH Y4YeOHBIX IIO3HABATEIBHBIX M IPAKTHUYECKUX 3aJad, IPUMCHSTh
Ha3BaHHBIE MOJICJIbHBIC TPEJACTABICHUSA JJIsI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUSI:

BJIaJIECTh OCHOBAMH METOJOB HAYYHOrO IIO3HAHMS BEIIECTB M XHUMHYECKHUX
peaxkiuu;

dbopMyIHpOBATh MEIH M 3aJ1aud HMCCIICIOBAHMS, MCIIONIB30BAaTh MOCTABICHHBIE U
CaMOCTOSITEILHO C(OPMYJIHPOBAHHBIE BOIPOCHI B KaYeCTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI 111 (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX
CYXJICHU;

BJIaJICTh ~ HaBBIKAMM  CAMOCTOSITEJIBHOTO  IIJIAHUPOBAHUA U TMPOBEACHUS
YYEHUUYECKUX OKCIEPMMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOJIIOAATh 3a XOJ0M
mpoliecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro  pe3ynbTar, (OPMYITUPOBATH
00001IIeHNsT W BBIBOABI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJbTATOB HCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;



NpuOOpeTaTb  ONBIT  YYEHUYECKOM  HUCCIENOBAaTENbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IOMCKY
METO/IOB PEIICHMS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3TMYHBIX METOJ0B MO3HAHUS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3NMUYHBIX MCTOUYHHMKAX MHPOpMaUuu (HayYHO-TIOIMYJIsIpHAS
JUTepaTypa XMMUYECKOTO COJEpXaHusl, COpaBOYHbIE Mocoodus, pecypcbl MHTEepHeTa),
aHANIM3UPOBATh UH(POPMALIHMIO PA3TIMYHBIX BUJOB U (POPM IMpPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(bopMyIHpPOBaThH 3aPOCHl U NPUMEHSTh PA3IUYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHbOpMaIIK, HEOOXOIUMOM JIJIsl BEIOJHEHUS YUeOHbIX 3a7a4 ONpeieIEHHOrO THIIA;

npuoOpeTaTb  OMbIT  MCHOJB30BAHMS  MHPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHN U PA3IUUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEJILHO BbIOMpATh ONTUMAaJbHYIO (QOpMy HIpelacTaBieHUs HHPOpMalUu
(cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYUYHBIN $3bIK B Ka4€CTBE CpEACTBA NpHU pabOTe C XMMHYECKOU
uHpOpMaIHel: TPUMEHITh MEXIpeIMeTHbIE ((HPU3NUecKre U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (OPMYJIbI, a00pEBHATYPBI, HOMEHKJIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH.

KoMmmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eificTBUS:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOI TEeMbI B X0/I€ AHAIOTa U/UiIH
JTUCKYCCHH, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEIIOKEHHUSI OTHOCHTEIHHO
BBITTOJIHEHHUS [IPEIJI0KECHHOM 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEH PE3yIbTAaTOB [T03HABATEIHLHOMN 1eITEIbHOCTH,
HOJYYCHHBIX CAMOCTOSATEIHHO HIIM COBMECTHO CO CBEPCTHUKAMHU IPH BBITOJHEHUN
XHUMHYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOH PabOTHI 10 UCCIICIOBAHUIO CBONCTB
H3y4aeMbIX BEIIECTB, Pealu3allii y4eOHOro MpoeKTa, U (OpMyIUPOBATH BHIBOIBI 10
pe3ynbTaTaM MPOBEASHHBIX UCCIICIOBAHMM MMyTEM COTJIACOBAHUS MO3UIIUN B X0J1¢
o0CcyXeHHuss 1 0OMEeHa MHECHHSIMU.

PeryasiTuBHBbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEIbHO  TUIAHUPOBATh U OCYIIECTBIATHL CBOIO  IO3HABATEIIHLHYIO
NeATeNBbHOCTh, Ompenenss e€ 1eld U 3aJayd, KOHTPOJUpPOBaTh W TI0 Mepe
HEOOXOJMMOCTH  KOPPEKTUPOBATh  NPEAJaraeMblii  allTOPUTM  JCHUCTBUH  TIpHU
BBIMIOJJHEHUHW  YYE€OHBIX W  HMCCIEAOBAaTEIbCKUX  3a7ay, BbIOMpaTh HaumOosee
3(heKTUBHBIN CTOCOO MX PEIICHUS C YYETOM MOJTYUYCHHS HOBBIX 3HAaHUH O BEIIECTBAX U
XUMHYECKUX PEAKIIHIX;



OCYIIECTBIISITh CAaMOKOHTPOJb JCSATENIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHBIC PE3yNBTATHl OCBOSHHUS MPOTPaMMBbI 10 XHMHH Ha YriayOJa&HHOM
YpPOBHE Ha YpPOBHE CpeHEro oO0Iero oOpa3oBaHUs BKJIIOYAIOT CHENU(PUUYECKHUE IS
y4eOHOTO TpeIMeTa «XUMHUsS» HAy4dHbIE 3HAHWS, YMEHHS M CIOCOOBI JIEHCTBUU I1O
OCBOCHHIO, HMHTEPIIPETAIIMM M TIPEOOpa30BaHUIO 3HAHWK, BHJBI JACATCIBHOCTH TIO
MOJIYYCHHUIO HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHUW B PA3IUYHBIX YUCOHBIX CUTYyaITUsX,
a TaKXKe B PCANbHBIX )KM3HCHHBIX CHTYaIlUsX, CBI3aHHBIX ¢ XUMHUEH. B mporpamme 1o
XUMHUH TPEIMETHBIC Pe3yJIbTaThl MIPEACTABICHBI IO TOAaM U3yYCHHS.

11 KIIACC

[IpeamerHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmias ¥ HeopraHuyecKass XUMUS
OTpaXXaroT:

chOpMUPOBAHHOCTh  NPEJACTABICHUNU: O MaTEepPUATBHOM EIMHCTBE MU,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE U 3HAUYCHUU XUMHUU B
CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B OOECIICUCHHH YCTOWYHMBOI'O Pa3BUTHS, B
pelieHnd MpobJieM 3KOJIOTHYECKON, DHEPreTHUYECKON M THIIEBON OE30MacHOCTH, B
Pa3BUTUH MEAMIMHBI, CO3JaHUHU HOBBIX MATEPUAJIOB, HOBBIX MCTOYHUKOB HEPIUU, B
oOecrieueHun palMOHAIBHOTO IPUPOJIOIIOIB30BAHMS, B dbopmupoBaHUU
MUPOBO33PEHUS U 00IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMUECKH 0OOCHOBAHHOIO
OTHOILIEHHUS K CBOEMY 3J0POBbIO U IIPUPOIHOU CpPELIE;

BJIAJICHUE CUCTEMOM XAMUYECKHUX 3HaHWUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraloIINe MOHATUA — XUMUYECKUN 3JEMEHT, aTOM, SAPO aTOMa, WU30TOIbI,
SJIEKTPOHHAS 000JI04Ka aToMa, S-, P-, d-aToMHBIE OpOUTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS aTOMa, THOpUIIM3AIMS aTOMHBIX OpOUTajeil, HOH, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas CBSA3b (KOBaJICHTHAs,
MOHHAsA, METAJIMYECKasi, BOJOPOJAHAs), KpUCTAUIMUECKas pemeéTka, XuMHU4YecKas
peakuusi, pacTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJICKTPOIUTHYECKA JUCCOLUALIUSA,
CTEIIEHb JUCCOLMALNM, BOJOPOJHBIA IOKAa3aTellb, OKHUCJIUTENIb, BOCCTAHOBUTEIIb,
TEIUIOBON d(PPEKT XUMUUYECKON PEaKIUU, CKOPOCTh XUMUYECKON PEAKIIUU, XUMUIECKOE
paBHOBECUE; TEOPHUM M 3aKOHbl (T€OpUs AIEKTPOJIUTHYECKOW JUCCOLMALINH,
nepuoanyeckuil 3akod J[.M. MeHnzaeneeBa, 3aKOH COXpAaHEHUSI MAacChl BEIIECTB, 3aKOH
COXPAHEHHUS U MPEBPALLCHUS SHEPTUU MPU XUMUYECKUX PEAKLMAX, 3aKOH MTOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JEHCTBYIOIIMX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NOHMMAaHUs NMPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUW; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUH
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIDPHOM M HAaJAMOJEKYJSAPHOM YPOBHSX;
MPEJICTABICHASI O MEXaHU3MaxX XHMHUYECKHX PEakuuid, TEPMOJAUHAMUYECKUX U
KMHETHYECKHX 3aKOHOMEPHOCTSAX HX MPOTEKaHUS, O XHWMHUYECKOM pPABHOBECHUH,



pacTBOpax M JUCIEPCHBIX cucTemax; (aKTOJOTHUYECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYy4YeHUU U O€30IaCHOM HCIOJIb30BAHUM BAXKHEUIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M TNPAKTUYECKOU JEATEILHOCTH 4YeJIOBEKa, OOIIMX HAYYHBIX
MPUHIMIIAX XUMUUYECKOTO TTPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh YMEHUM: BBISBISATh XapaKTepHbIC TMPU3HAKUA TOHSATHM,
yCTaHABIIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME TOHSATUSA MpU
OMMCAaHUY HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUMH;

c(hOpPMUPOBAHHOCTh YMEHHUSI HUCIOJB30BaTh XUMHUYECKYIH) CHUMBOJIMKY IS
cocTaBieHus (HOPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEaKINil, CHCTEMaTHYECKYIO
HomeHnkiarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJEIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUSI OINPEJENSATh BaJIGHTHOCTb U CTENEHb OKHUCJICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJ XUMHUYECKOM CBs3M (KOBaJieHTHas,
WOHHAs, METaJUIMYeCKasi, BOJIOPOJIHASI), THUIl KPUCTAIITUYECKON PEMIETKU KOHKPETHOTO
BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCHMOCThH CBOMCTB BEILIECTB OT BUJIA
XUMUYECKOW CBSI3M W THUIA KPUCTAUIMYECKON PEMIETKH, OOMEHHBIH U JIOHOPHO-
aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOMN CBSI3H,

c(hOpMUPOBAHHOCTh YMEHUH: KiIacCU(PUIIMPOBATh: HEOPTraHUUECKHUE BEIIECTBA TI0
UX COCTaBy, XMMHYECKHE PEAKIUH IO Pa3TUYHBIM MpHU3HAKaM (YUCIYy M COCTaBYy
pearupyronmx BEIIeCTB, TeIIoBOMY 3(G(dEKTy peakiuu, H3MEHEHUIO CTerneHel
OKHUCJICHHMSI ~ DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aTopa U  JApyrue);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHMS M KPUTEPUM ISl KJIACCU(DHUKAIIMU M3ydaeMBbIX
BEILECTB U XUMHUECKUX PEAKIIMA;

c(hOpMHPOBAHHOCTh YMEHHS PAaCKpbIBaTh CMBICHI mepuoanueckoro 3akona J[. U.
MenpneneeBa M JI€MOHCTPHPOBATH €r0 CHUCTEMATHU3HPYIONIYIO, OOBICHUTENBHYIO U
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMHYECKHX OJJIEMEHTOB NE€PBOro—4eTBEPTOro mnepuoqoB Ilepuoanmueckoi
cucrembl J[.MI. MenaeneeBa, HCHOJNb3ys IOHATHS <«OHEPIETUYECKUE YPOBHN,
«QHEPreTHYECKHe IOAYPOBHM», «S-, P-, 0O-aTroMHBIE OpOUTAIN», «OCHOBHOE W
BO30Y)XJIEHHOE DHEPreTUYECKHE COCTOSHUS aToMay; OOBICHATh 3aKOHOMEPHOCTH
M3MEHEHHSI CBOWCTB XWMHMYECKHUX OJEMEHTOB M WX COEJUHEHHMM M0 MepuojaM u
rpynnaMm llepuogmueckon cucremsl J[. 1. MeHneneeBa, BajJ€HTHbIE BO3MOKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh (OMUCHIBATH) OOIHNE XUMUYECKUE
CBOMCTBa BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE M'€HETUYECKOI
CBA3M  MEXKJy  HEOPraHMYECKMMHU  BEIIeCTBAMHU C  TOMOILIBIO  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh ~ YMEHHSI  PacCKpbIBaTh  CYIIHOCTb:  OKHCJIMTEJIbHO-
BOCCTAHOBUTEIILHBIX PEAKIIUN MOCPEACTBOM COCTABIICHUS JIEKTPOHHOrO OajlaHca 3THUX
peaKkiuii; peakiiuii HOHHOTO0 OOMeHa MYTEM COCTABJICHUS! UX TMOJHBIX U COKPAIIEHHBIX



MOHHBIX YPAaBHEHMI; peakUUil TUApOIn3a; peakuuil KoMIUIeKcooOpa3oBaHUs (Ha
npuMepe TUAPOKCOKOMITIIEKCOB ITUHKA U aJTFOMUHUS);

chOpPMUPOBAHHOCTh  YMEHHUSI  OOBSACHATH  3aKOHOMEPHOCTH  MPOTEKAHUS
XUMUYECKUX peaKlIuid ¢ Y4E€TOM HUX DHEPreTUUYECKUX XaPaAKTEPUCTHUK, XapakTep
M3MEHEHUsI CKOPOCTH XMMUYECKOW peakluy B 3aBUCUMOCTH OT Pa3INYHBIX (PaKTOpOB, a
TAaK)KE€ XapakTep CMENIEHUS XUMHUUYECKOTO paBHOBECHS TOJ BIUSHUEM BHEIIHHUX
Bo3aeiicTBuil (nmpunnun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMUYECKUE PEaKIINH, JIe)KaIie B
OCHOBE MPOMBIIUICHHOTO TMOJY4YeHUs CEPHOM KHUCJIOTHI, aMMHUaka, OOIIUE HAay4YHbIe
IPUHITUTIBI XUMHYECKHX MIPOU3BO/ICTB; 11eJec000pa3HOCTh MIPUMEHEHHUS
HEOPraHUYECKUX BEIIECTB B IPOMBINIJIEHHOCTU U B OBITY C TOUYKH 3pEHUS COOTHOIIICHUS
PHUCK-TIONB3a;

c(hOpMUPOBAHHOCTDH BJIQJICHUSI CUCTEMOU 3HAHUW O METOJaX HAyYHOTO MO3HAHUS
SBJICHUN TPUPOABI — HAONIOJACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE, OSKCIEPUMEHT
(peanbHBIE W MBICICHHBIN), HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS
NPUMEHATh ST 3HAHMUS TPU DKCICPUMEHTAIHLHOM HWCCIICIOBAHUU BEIICCTB U IS
OOBSICHEHUS XMMHUYECKUX SIBICHUN, HMEIONIUX MECTO B NPHUPOJE, MPAKTHUECKOMN
NESATeIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU,

c(hOpPMUPOBAHHOCTh YMEHHUS BBIABJISITh B3aMMOCBS3b XUMHYECKMX 3HAHUN C
MOHATUSAMH M TIPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB sl OoJiee
OCO3HAHHOTO MOHUMAaHUsI MaTEPUATILHOTO €IMHCTBA MUPAa;

c(hOpMHUPOBAHHOCTh YMEHHUSI TMPOBOJUTH PACUETHI: C HMCIOJIb30BAHHEM MOHATUUN
«MaccoBasi IO BEIIECTBA B PAcTBOpPE» U «MOJIApHAs KOHIIEHTpAlUs»; MacChl
BEIECTBA WK 00bEMA Ta3a M0 U3BECTHOMY KOJHUYECTBY BEIIECTBA, MacCe WIH 00BEMY
OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB; TEINIOBOTO 3 (deKTa peaKkIuu; 3HAaUCHUS
BOJIOPOJIHOTO TIOKa3aTelisi PacTBOPOB KUCJIOT W IIEJIOYEH C H3BECTHOM CTENEHBIO
JMCCOITMAIINK; Macchl (00BbEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEaKIuU, €CIU OJTHO
M3 HUCXOJHBIX BENIECTB JaHO B BHUJE PACTBOpPA C OMNPEACIEHHOM MacCCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA WM JaHO B HM30BITKE (MMEET IPUMECH); JIOJIH BBIXOJa
MPOAYKTa pEaKINH; 00BEMHBIX OTHOIIICHUHN Ta30B;

c(hOpMHUPOBAHHOCTh yMEHHUM: CaMOCTOSITEIBHO IUIAHHUPOBATh M TPOBOIUTH
XUMUYECKUI SKCIEPUMEHT (MPOBEACHUE pPEaKIMi MOHHOrO OOMEHA, MOJATBEPKIACHUE
KaueCTBEHHOI'0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OINPEIEICHUE Cpelbl pacTBOPOB
BCIICCTB C TOMOIIBIO HMHAMKATOPOB, W3Y4YEHHE BIHMSHHUS Pa3IWYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHYECKON pEaKIuy, peIICeHHE HKCIEePUMEHTAIbHBIX 3a7ad [0 TeMaM
«Metamme»y u «Hemeramnby) ¢ coOmofeHHEeM TpaBUi OE30MMaCHOTO OOpAIICHHS C
BeIlIeCTBAMHU M J1a0OpaTOpPHBIM 000pYyIOBaHUEM, (POPMYIUPOBATH LIEIb MCCIICIOBAHUS,
MPEACTABIATh B PA3IUIHON (opMe pe3ynbTaThl SKCICPUMEHTA, aHAJIU3UPOBATH W
OLICHUBATh UX JIOCTOBEPHOCTH;

c(hopMHUPOBAaHHOCTh YMEHHM: COOJIIOJATh MpaBUJia TOJb30BAHUS XHUMHYECKOU
MOCYZI0¥ 1 1Ta00paTOPHBIM 000pYI0BaHHMEM, OOpAICHHUS C BEIIECTBAMH B COOTBETCTBUH



C UHCTPYKIUSIMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB, SKOJOTUUECKHU
1[€J1€CO00pa3HOro NMOBEACHUS B OBITY M TPYJOBOH NEATEIBHOCTH B LEISX COXpaHEHUS
CBOETO 3J0POBbS, OKPYKAIOLIEH NPUPOAHOU CpPEAbl U JOCTHXKEHUS €€ YCTOMYUBOTO
pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO JEHCTBUS HA >KUBBIC OPraHU3MBI
ONpeAeIEHHBIX HEOPraHUYECKUX BEIIECTB, TOHMMAs cMbIca nokaszatens [1JIK;

chOpPMUPOBAHHOCTh  YMEHHH:  OCYIIECTBISATH  IEJICHAINPABICHHBIA  MOUCK
XUMUYECKOW WH(OpMalMM B pa3WYHbIX HCTOYHUKAX (HaydHass U ydeOHO-HayyHas
auTeparypa, cCpeAcTBa maccoBod HHpopmanuu, MHTepHET W Jpyrue), KpUTHUYECKU
aHAJM3UPOBATh XUMHUYECKYI0 HHQOpMaIuio, nepepadarbiBath €€ W HUCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a1aueil.



TEMATHUYECKOE IIVTAHUPOBAHHUE 11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepuoanueckas cuctema XUMUYECKUX 9
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3
Hroro no pazaeny 39
Paznen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertambl 23 2
Uroro no pazueny 54
Paszgea 3. Xumus u ;Ku3Hb
31 MeToapl TO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




IHOYPOYHOE IIVTAHUPOBAHHUE 11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

! Atom. CocTaB aTOMHBIX SED. 1 Bubnuorera LIOK
XuMu4eckui 35ieMeHT. M30Tomnsl https://m.edsoo.ru/7f41837c

5 CTpoeHHe 2MeKTPOHHBIX 000JI0UEK Bubnnoteka LIOK
ATOMOB, KBAHTOBBIE UHCITA 1 https://m.edsoo.ru/7f41837c

3 Knaccudukarus XMMHYECKHX 1 Bubnuoteka LIOK
EMEHTOB (S-, p-, d-, f-3reMenTHI) https://m.edsoo.ru/7f41837c
PacrnipeiesieHne 31eKTPOHOB MO Bubanorexa LIOK

4 ATOMHBIM OPOHTATIAM 1 https://m.edsoo.ru/7f41837c
DNEeKTPOHHBIC KOHPUTYpALIMA aTOMOB Bubnunoteka LIOK

5 3JIEMEHTOB B OCHOBHOM H 1 https://m.edsoo.ru/7f41837c
BO30YKJIEHHOM COCTOSIHUU

5 DIEKTPOHHBIE KOHPUTYPAIUK HOHOB. ! Bubanotexa LIOK
DIEKTPOOTPHIIATETBHOCT https://m.edsoo.ru/7f41837c
[Iepuoanueckuii 3aK0H U Bubnnoteka LLOK
[Iepuoanueckas cucrema XUMHYECKUX https://m.edsoo.ru/7f41837c

7 snemenToB 1. Y. MenaeneeBa, CBA3b C 1
COBPEMEHHOI TEOpUEHN CTPOEHUS
aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 1 Bubnunoteka LLOK




XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX
VMM IIPOCTBIX U CJIIOKHBIX BELIECTB 110
IpyIIIaM U [IEpUOAAM

https://m.edsoo.ru/7f41837c

Cucremarusanus 1 0000IEHNE 3HAHU

Bubnnoteka LLOK

9 110 TeMe https://m.edsoo.ru/7f41837c
Buasr xumudeckoii cBsa3u. MexaHHu3MBI Bubnnoteka LLOK

10 00pa3oBaHMs KOBAJIEHTHOM CBSI3H. https://m.edsoo.ru/7f41837c
Bonoponnas cBs3b.
MexMoIIeKyIsIpHbIE B3aUMOJEHCTBUS
BaneHTHOCTE 1 BaJIEHTHEBIE Bubnnoteka LLOK

11 BO3MOKHOCTH aTOMOB. CBSI3b https://m.edsoo.ru/7f41837c
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX
reOMETPUYECKUM CTPOCHUEM

19 IIpencTaBaeHns O KOMIITIEKCHBIX 5”6“.”°Te*(a LOK
COCAMHEHUX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/7f41837c
BeniectBa MosieKyIsipHOTO U Bubnunoteka LLOK

13 HEMOJICKYJISIPHOTO CTpOeHHUs. THIb https://m.edsoo.ru/7f41837c
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB
IlonsiTHE 0 MUCTIEPCHBIX CHCTEMAX. Bubnunoteka LLOK

14 IIpencraBneHne 0 KOJIIOUIHBIX https://m.edsoo.ru/7f41837c
pactBopax
HctrHHBIE PACTBOPBI: HACBILLICHHBIE U Bubnnoteka LLOK

15 HEHACHIIEHHBIE, PACTBOPUMOCTbD. https://m.edsoo.ru/7f41837c
Kpucrannoruapatst

16 CrniocoObl BbIpaKEHUSI KOHIIEHTPALH Bubanorexa LIOK

pacTBOpOB

https://m.edsoo.ru/7f41837c




Perrenue 3ama4 ¢ UCIIOJIL30BAHUEM
HOHATHUH ""MaccoBas I0JIA

Bbubnmoteka LOK
https://m.edsoo.ru/7f41837c

17 pacTBOpEHHOTO BemecTBa", "MosipHast
KOHLEeHTpauus"
18 Knaccudukanus 1 HOMEHKIATypa E:[m.MOTGKa LOK
HEOpraHHYECKHX BEIIECTR ps://m.edsoo.ru/7f41837c
19 Cucremaru3zanus u 0000IIeHUE 3HAHUMA E;6“.”°TeKa LOK
110 TeMe ps://m.edsoo.ru/7f41837c
KonTponbHas pabora no temam Bubnnoteka LIOK
"Ctpoenue aroma. [lepuoanueckuii https://m.edsoo.ru/7f41837c
20 3akoH u [lepuoanueckas cucrema
XUMHYECKUX 3jieMeHToB J[. 1.
MenneneeBa", "CTpoeHue BemecTBa.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus XuMHIECKUX pEaKIIHi Bubnunoteka LIOK
B HEOPIaHMYECKOW U OPraHUYECKOn https://m.edsoo.ru/7f41837c
91 XUMUH. 3aKOH COXPAaHEHHS MacChl
BEIIECTB; 3aKOH COXPAHEHUS U
MIpEeBPALIEHUS SHEPTUU TTPH
XUMHUYECKHUX PEaKIHIX
Tennosie 3 HEKTbI XUMHUESCKUX Bubnuoteka LLOK
22 peakuuii. Tepmoxummnueckue https://m.edsoo.ru/7f41837c
ypaBHEHUS
Beluncienus 1o ypaBHEeHUAM Bubnnoteka LLOK
23 XUMUYECKUX PEaKUui u https://m.edsoo.ru/7f41837c
TEPMOXUMHUYECKUM yPaBHEHUSIM
24 CKOpOCTh XMMUYECKOU peakiuu, eé Bubnnoteka LLOK




3aBHCHUMOCTB OT Pa3IMYHBIX (PAKTOPOB.
Karanus u xaranusaropsl

https://m.edsoo.ru/7f41837c

Bubnumoteka LLOK

25 ['oMoreHHbIe U reTeporeHHbIe PEaKIUU https://m.edsoo.ru/7f41837c
[Tpaktuueckast padora Ne 1 mo teme Bubnunoteka LIOK

26 "BnusiHue pa3nuyHbIX PaKTOPOB HA https://m.edsoo.ru/7f41837c
CKOPOCTb XUMHUYECKOH peakiun"

57 OGpaTuMble B HEOOPaTHMBIE PEAKIINH. E:f“.”OTeKa LOK
XUMHYECKOE PABHOBECHE ps://m.edsoo.ru/7f41837c
[IpakTnueckas padota Ne 2 o Teme Bubnuoteka LIOK

28 "Bnusinue pa3nuyHbIX PaKTOPOB HA https://m.edsoo.ru/7f41837c
MOJI0)KEHNE XUMHYECKOTO paBHOBECHS "

DIIEKTPOJIUTHYECKAS TUCCOLIAIIUS. Bubnnoteka LLOK

29 CunbHbI€ U cl1abble AJIEKTPOJIUTHI. https://m.edsoo.ru/7f41837c
Crenens aucconuanyu
HNounnoe npoussenenue Boasl. Cpena Bubnnoteka LIOK

30 BOJIHBIX PacTBOPOB. BomopoaubIii https://m.edsoo.ru/7f41837c
nokasatenb (pH) pactBopa
I'maponus coneit. Peakiuu, BubnnoTteka LLOK

31 MIPOTEKAIOIIKE B PACTBOPAX https://m.edsoo.ru/7f41837c
IEKTPOJINTOB
[IpakTiueckas pabota Ne 3 mo Teme Bubnunoteka LIOK

32 "XUMHUYECKUE PEAKIIMH B PACTBOpaX https://m.edsoo.ru/7f41837c
NIEKTPOJIUTOB"

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC Bubnunoteka LLOK
33 peakuuy. BaxxHenme OKuCIuTenu u https://m.edsoo.ru/7f41837c

BOCCTAaHOBUTCIIN




Merto/1 3)1eKTPOHHOTO (3JIEKTOHHO-

Bubnnoteka LLOK

34 .
HOHHOTO) Gananca https://m.edsoo.ru/7f41837c
35 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB Bubnuoteka LIOK
BelIEeCTB https://m.edsoo.ru/7f41837c
Bubnnoteka LLOK
36 Pemenne 3a1a4 pa3nuyHbIX THIIOB https://m.edsoo.ru/7f41837c
Bubnnoteka LLOK
37 PeIHeHI/Ie 3a1a4 pa3.]'II/ILIHI)IX THUIIOB https://m.edSOO.ru/7f41837c
38 CucreMaruzamys 1 0000IIeHNe 3HAHUN Bubnauoteka LIOK
110 Teme "XUMHUeCKHe peaKiiu’” https://m.edsoo.ru/7f41837c
39 KontponbHas padoTa o Teme Bubnvoteka LIOK
"X EUMHYECKHE peaKi” https://m.edsoo.ru/7f41837c
ITonoxxeHne HeEMeTaJJIOB B Bubnnoteka LLOK
[Tepuonuueckoil cucteMe XUMUYECKUX https://m.edsoo.ru/7f41837c
40 snementoB JI. 1. Menaeneena u
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
duznyeckue CBOMCTBA HEMETAIIJIOB
AJIoTponusl HEeMeTauIoB (Ha puMepe Bubnnoteka LLOK
41 KHcnopona, cepol, pochopa u https://m.edsoo.ru/7f41837c
yriepoja)
Bogopona: nonyuenue, puzndeckue u Bubanorexa LIOK
42 . https://m.edsoo.ru/7f41837c
XUMUYECKHUE CBOMCTBA. [ mapu bl
l"asorensl: HAX0X/I€HUE B IPUPOJIE, Bubanorexa LIOK
43 https://m.edsoo.ru/7f41837c

CITOCOOBI MOJIy4UCHU, (I)I/I3I/I‘ICCKI/Ie )41




XUMHUYECKHE CBOUCTBA

l'anorenoBonopoasl. Baxuerne

Bubnnoteka LLOK

44 KHCJIOPOJICOIEPKAIINE COSTUHEHUS https://m.edsoo.ru/7f41837c
raJjoreHOB
JlaGopaTopHbI€ U TPOMBIIIICHHBIE Bubnunoteka LIOK
45 CIOCOOBI TOTYYEHHUSI TaJIOTEHOB. https://m.edsoo.ru/7f41837c
[IpumeHeHne rajJioreHoB U ux
COEMHEHUI
[Tpaktuueckas padota Ne 4. Permenue Bubnunoteka LIOK
46 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME https://m.edsoo.ru/7f41837c
"T"anorensr"
Kucnopona: naboparopusie u Bubnuoteka LIOK
47 MIPOMBIIIIJIEHHbIE CIIOCOOBI MOTYYESHHUS, https://m.edsoo.ru/7f41837c
¢uznueckue U XUMHUYECKHE CBOWCTBA.
O3o0H. [IppuMeHeHue KUCI0poaa U 030Ha
Bubnnoteka LLOK
48 OKCHIBI U IEPOKCHIBI https://m.edsoo.ru/7f41837c
Bubnnoteka LLOK
49 Peurenue 3a1au pa3nuyHbIX TUIIOB https://m.edsoo.ru/7f41837c
Cepa: Haxo/IeHUE B IIPUPOJIE, Bubnunoteka LLOK
50 CHOCOOBI ONyUYeHUsl, PU3NYECKUE U https://m.edsoo.ru/7f41837c
XUMHUYECKHUE CBOMCTBA
Bubnunoteka LLOK
o1 Ceposonopon, cynbpupl https://m.edsoo.ru/7f41837c
Kucnoponcoaepxariue coeMHEeHUs Bubnunoteka LLOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM https://m.edsoo.ru/7f41837c

KHCJIOTHI




[Ipaktudeckas padora Ne 5. Pemenue

Bubnnoteka LLOK

53 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME https://m.edsoo.ru/7f41837c
"Cepa u e€ coequHeHus"
A30T: HaX0XKJCHUE B IIPUPOJE, Bubnnoteka LLOK

54 CHIOCOOBI TIONTyUeHUsI, PUINICCKUE U https://m.edsoo.ru/7f41837c
XUMHUYECKHE CBONCTBA. AMMHMAK,
HUTPHJIBI
Kucnopoacoaepxaiue coeIMHEHUS Bubnunoteka LIOK

55 asora. OcoOEHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/7f41837c
KHCIIOTHI

56 [IpuMeHeHne a30Ta ¥ €ro COeMHEHHIA. ﬁ:fﬂ.MOTEKa LOK
A3OTHBIC yI00peHUs ps://m.edsoo.ru/7f41837c
docdop: HaXO0XKICHHUE B IPUPOJIC, Bubnunoteka LIOK

57 CHOCOOBI OJTyueHUsl, PU3NYECKUE U https://m.edsoo.ru/7f41837c
XuMuueckue cpoiictBa. dochubr u
dhochun
Oxcunpl hocdopa, Bubnuoteka LIOK

58 dhochopconepxkamue kuciaoTel. Conu https://m.edsoo.ru/7f41837c
(hochopHOI KHCIIOTHI

59 IIpumenenune pocdopa 1 ero 5”6“.“°TeKa LIOK
coequHenuit. ocopHbie y10OpeHHs https://m.edsoo.ru/7f41837c
IIpakTtuyeckas padora Ne 6. Pemenue Bubnuoteka LIOK

60 DKCIIEPUMEHTAJBHBIX 3a1a4 I10 TEME https://m.edsoo.ru/7f41837c
"A3oT u dochop u ux coeauHeHus"
VYriepoa: HaX0XKACHHUE B IIPUPOJE, Bubnnoteka LLOK

61 AIIOTPOITHBIE MOU(PUKAIUY; https://m.edsoo.ru/7f41837c

(1)I/I3I/ILICCKI/IC 1 XUMHUYCCKHEC CBOﬁCTBa,




IIPUMEHEHHE

Oxcup yrnepona(ll), okenn

Bubnumoteka LLOK

62 yriepoaa(lV), yronbHas kucioTa u eé https://m.edsoo.ru/7f41837c

COJu
Bubnumoteka LLOK

63 Pemenne 3a1a4 pa3IMyHBIX TUIIOB https://m.edsoo.ru/7f41837¢
Kpemuuit: HaxoxaeHue B IpUpPOIE, Bubnmnoteka LIOK

64 CHOCOOBI OJTyYeHUsl, PU3NYECKUE U https://m.edsoo.ru/7f41837c
XUMHYECKHUE CBOMCTBA

65 Oxcup kpemuus(1V), kxpemHueBas Bubnuoteka LIOK
KHCIOTA, CHIMKATEI https://m.edsoo.ru/7f41837c
[IpumeneHne KpeEMHHUS U €ro Bubnunoteka LIOK

66 coenuHeHnil. CTEKI0, €ro MOJyYeHHE, https://m.edsoo.ru/7f41837c
BH/JIBI CTEKJIA

Bubnnoteka LLOK

67 Pemenue 3aga4u pa3auvHbIX THIIOB https://m.edsoo.ru/7f41837c
CucremaTu3anus 1 0000IIeHHe 3HAHUN Bubanorexa LIOK

68 " " https://m.edsoo.ru/7f41837c
o teme "Hemerasmibl
KonrponbHas paboTa 1o Teme Bubnnoteka LIOK

69 "H " https://m.edsoo.ru/7f41837c

eMEeTaIlIbI

AHanus pe3yabTaToOB KOHTPOJIBHON Bubanorexa LIOK

70 https://m.edsoo.ru/7f41837c
paboThI, KOPPEKIUS OMINOOK
IlonoxeHnue METAIJIOB B Bubnunoteka LLOK

71 IIepnonnueckol cUCTEME XUMUUECKUX https://m.edsoo.ru/7f41837c

sneMeHTOB. OCOOEHHOCTH CTPOCHUS




AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

OO0mue ¢puznyecKkue CBOMCTBA

Bubnumoteka LLOK

712 MeTauioB. [[pumMeHeHne MeTamioB B https://m.edsoo.ru/7f41837c
OBITY ¥ TEXHUKE
23 CrtaBsl MetamnoB. Kopposus ﬁ;iz-v;(/):zls-tocc))}(ru/7f41837c
METaJJIOB S :
Bubnnoteka LLOK
74 Pemenue 3aaa4 pa3InyHbIX TUIIOB https://m.edsoo.ru/7f41837c
DIEKTPOXUMHUYECKUI P HAIPSKEHUI Bubnunoteka LIOK
75 MeTaiioB. OO1Ie crnocoObl MOTy4YeHUs https://m.edsoo.ru/7f41837c
METaJIOB
OO6mras xapakrepucTuka MmetayuioB |A- Bubnuoteka LLOK
rpynnsl [lepuoandeckoi cuctembl https://m.edsoo.ru/7f41837c
76 XUMUYECKUX AieMeHTOoB. Harpuii n
KaJIMii: mosryyeHue, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUN
Oowas xapakrepuctuka Metayios |HA- Bubnunorteka LIOK
rpynmnsl [lepuonnyueckoit cucteMbl https://m.edsoo.ru/7f41837c
77 XMMHMYECKHUX 3JIEMEHTOB. Maruuii u
KaJIbIMHA: TONyYeHHe, PU3NUECKUe U
XMMHYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COEAUHEHUN
JKécTKOoCTb BOMIBI U CIIOCOOBI €8 Bubnmotexa LIOK
78 https://m.edsoo.ru/7f41837c
yCTpaHEHUs
79 ANIOMMHU: TTOTy4eHue, puzndeckue u Bubnunoreka LIOK




XUMHUYCCKHUC CBOI\/JICTBa, MMPUMCHCHUC

https://m.edsoo.ru/7f41837c

AmdoTepHbIe CBOIICTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHMS,

Bubnumoteka LLOK
https://m.edsoo.ru/7f41837c

80 TUIAPOKCOKOMILIEKCHI aTFOMUHHUS, X

MIPUMEHEHUE
Bubnumoteka LLJOK

81 Pemrenue 3agau pa3auyHBIX TUIIOB https://m.edsoo.ru/7f41837c
[IpakTueckas padorta Ne 7. Pemenue Bubnnoteka LIOK

82 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME https://m.edsoo.ru/7f41837c
"Mertasuibl IIaBHBIX TOATPYyHI"
OO61as xapakTepucTUKa METAJIOB Bubnnoteka LLOK

83 no6ounbix noarpymnn (b-rpymm) https://m.edsoo.ru/7f41837c
[Tepronnyueckoil cucTeMbl XUMUYECKHUX
3JIEMEHTOB
dusnueckre 1 XUMHUECKHE CBOIICTBA Bubnnoteka LIOK

84 XpOMa U €ro COSAMHEHUH, UX https://m.edsoo.ru/7f41837c
MPUMEHCHHUE
Baxwueiiive coeiMHEHUs] MapraHiia. Bubnnoteka LLOK

85 [TepmaHranat kKanus, €ro https://m.edsoo.ru/7f41837c
OKHCJIUTENIbHBIC CBOMCTBA
dusnueckre U XUMHUYECKHE CBOICTBA Bubnnoteka LLOK

86 xene3a u ero coeaguHeHui. [lonyyenue https://m.edsoo.ru/7f41837c
Y IPUMEHEHHUE CILJIAaBOB XKeje3a
du3znyecKrue U XUMHUUYECKHE CBOMCTBA Bubnunoteka LLOK

87 MEIH U €€ COeTMHEHNH, UX https://m.edsoo.ru/7f41837c
MIPUMEHEHHE

88 du3znyecKue U XUMHUUECKHE CBOMCTBA Bubnunoteka LLOK




IIMHKA ¥ €T0 COCTUHCHUM, NX
NpUMEHEHHE. [ 'UIPOKCOKOMIIEKCHI
AHKA

https://m.edsoo.ru/7f41837c

[Ipaktudeckas padora Ne 8. Pemenue

Bubnnoteka LLOK

89 IKCIIEPUMEHTAIBHBIX 337124 10 TEME https://m.edsoo.ru/7f41837c

"MeTaiibl TOOOYHBIX oArpymm"”
Bubnunoteka LIOK

90 Pemenne 3a1a4 pa3IMyHBIX TUIIOB https://m.edsoo.ru/7f41837¢
O00011IeHIE U CUCTEMATHU3ALIUS Bubnunoteka LLOK

91 M3y4YEHHOI'0 Marepuaa 1o TeMe https://m.edsoo.ru/7f41837c
"Merayuter"
KonTpospHas paboTa 1o Teme Bubnnoteka LIOK

92 "Metams" https://m.edsoo.ru/7f41837c

93 AHanus pe3yabpTaToB KOHTPOIBHOM 5”6“.”°Te*(a LOK
PABOTEI, KOPPEKIIHS OMIHBOK https://m.edsoo.ru/7f41837c
Ponb xuMuu B o0ecrieueHuu Bubnnoteka LLOK

94 YCTOMYMBOTrO pa3BUTHUS YETOBEUECTBA. https://m.edsoo.ru/7f41837c
[TonsiTHE O HAYYHBIX METO/AAX
HCCIIeIOBaHMS BEIIECTB
HayuHble npuHIMIIBI OpraHu3aluu Bubnunoteka LLOK

95 XAMHUYECKOI'0 ITPOU3BOJICTBA. https://m.edsoo.ru/7f41837c
[IpombInieHHbIe CIOCOOBI MOTYUYEHUS
BKHEHIIINX BEIIECTB
XHUMHUUYECKOE 3arpsA3HEHUE Bubnnoteka LLOK

96 OKPY>KaloIlle cpe/ibl U €ro https://m.edsoo.ru/7f41837c
MOCIIEACTBHS

97 XuUMHS ¥ 3I0POBbE YEITOBEKA. Bubanoteka LLOK




JlexapcTBEHHBIE CpEACTBA

https://m.edsoo.ru/7f41837c

Xumus numy. Poins xumun B

Bubnnoteka LLOK

%8 00ecIe4eHNH THUILEBOH Oe30MaCHOCTH 1 https://m.edsoo.ru/7f41837c

99 KocMmeTnueckue u napproMepHbIe 1 536“.”““3 LOK
cpenicTBa. BriToBas Xt ps://m.edsoo.ru/7f41837c
XHMHS B CTPOUTENBCTBE. BakHeimne Bubnunoteka LIOK

100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/7f41837c
MaTepHabl
X¥MHS B CETLCKOM XO3STCTBE. Bubnnoteka LLOK

101 Opraandeckre 1 MUHEPAIbHBIE 1 https://m.edsoo.ru/7f41837c
yanoOpeHus

102 CucreMaruzanys 1 0000IeHNE 3HAHUN 1
0 TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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