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HOSACHUTEJBbHASA 3AIIUCKA

[lporpaMma 1o XMMHHM Ha YpPOBHE CpeOHEro oOmero oo6pa3oBaHUS
pazpaboTtana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanum», TpeOOBaHUMN K pe3yIbTaTaM OCBOCHUS
dbeneparbHOM 00pa3oBaTEIbHON MPOTPAMMBI CPEIHET0 OOIIEero 00pa3oBaHUs
(®OIT COO), mnpencraBiaeHHBIX B  DemepanbHOM  TOCYIApCTBEHHOM
obpazoBarensHOoM cTamapre COO, c¢ yuérom Konmemmmu mnpenomgaBaHus
y4e0HOTO MpeaMeTa « XuMus» B 00pa3oBaTelbHBIX OpraHu3anusiax Poccuiickoit
@denepauny, peaTM3yOUMX OCHOBHBIE O0O0pa3oBarelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHH «Crparerun pa3zBuTusi BocnuTaHusd B Poccuiickoi
Oenepaunu Ha nepuoi 1o 2025 roxa» (Pacnopsbkenue IIpaBurenscta PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0B K pa3pabOTKE MPOTPaMMBbI [0 XUMHUH, K OTPEIEICHUIO
o01ieli cTpaTeruu 00y4eHHs, BOCTIMTAHUS M Pa3BUTHS 00YJarOIMXCs CPEACTBAMU
yaeOHoro npeaMera « Xumus» 1151 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuenTyairbHbie mosoxkeHuss ®I'OC COO o B3anMo0OYCIOBICHHOCTH IIEJIEH,
COJZepKaHusA, pPe3yabTaToB OOydeHHs] W TpeOOBaHMN K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

Xumudeckoe oOpazoBaHue, MOJTYy4aeMoe BBIITYCKHUKaAMU
001meo0pa3oBaTebHON OpTaHM3allUN, SBJISETCS HEOTHEMIIEMOM 4YacThl0 HX
oOpazoBanHOCTH. OHO CHOY)XUT 3aBEpIIAIONIMM STaloOM peanu3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEH, MPHUCYLMX
LEJIOCTHOM CHCTEME XUMHUYECKOrO 00pa3oBaHUs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPHhI
YEJIOBEKa, a TAKKE OJKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbI0 W TPUPOAHON cpene. Peammsyercs xumuueckoe oOpa3zoBaHue
oOy4aronuxcsi Ha YpOBHE CpEHEro 001ero 0opa3oBaHus cpecTBaMU y4eOHOTO
npenMera «XuMUsA», COJEPKAHUE M TOCTPOECHUE KOTOPOIrO OMNPEIECICHBl B
OporpaMMe IO XHMHUU C YYETOM CHEUUM(UKH HAyKU XUMHUH, €€ 3HAYCHHs B
MO3HAHUU TPUPOJBI U B MaTepUaIbHOM >KU3HU OOIIECTBA, & TAKXKE C YYETOM
o0lMX 1eNeil W MNPUHLHUIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHUE
CUCTEeMBI cpeaHero oobiero oopaszosanusi B Poccuiickoit deneparyu.

XuMUsL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPAeT 0COOYyIO PoJib B
COBPEMEHHOM LUBWIM3ALMHU, B CO3JaHUHU HOBOW 0a3bl MAaTEpUAIbHON KYJIbTYPHI.
OHa BHOCUT CBOM BKJIaJ B JOPMHUPOBAHHE PATMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE LEIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IpUPOJBI U YENOBEKa, KOTOpoe (opMHUpyeTcs B XUMHHM HAa OCHOBE NMOHHUMAaHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOUIEr0 MHUpPa, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JaCTIMU IPUMEHEHHUS.



TecHO B3aUMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs CTaJla
HEOTHEMJIEMON YaCThIO0 MUPOBOH KyJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCTIEHTHOTO
Tpyda U KU3HU Kaxaoro uieHa oOmiectBa. COBpeMEHHass XMMHS Kak Hayka
CO3MJATENIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMM HanpaBicHA Ha pELICHHE
rI00aNbHBIX MPOOJIEM YCTOMUMBOTO pPa3BUTUSL YEIOBEUECTBA — CBHIPHEBOM,
HHEPTEeTUYECKOM, MUILIEBOM, IKOJIOTHYECKOW 0€30MaCHOCTH U OXpaHbl 30POBBS.

B cootBercTBUM ¢ OOUMMH LEMSIMU U NPUHIUIAMU CPEIHEro OOIIEero
oOpazoBanus conepxanue npeamera « Xumus» (10-11 kmaccsl, 6a30BbIN ypOBEHb
U3Y4YEHUs) OPUECHTUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOIUMYI0 UM Ui BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIKYEHUS B JKU3Hb COLMYyMa, IPOIOJDKECHHUS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBisifoluMu  nipeaMeTa  «XUMUSD»  SIBISIFOTCSL  0a30BbIE  KypChbl —
«Oprannueckass xumus» M «OOIass M HEOPraHWyeckKas XUMHs, OCHOBHBIM
KOMIIOHEHTOM COJIEpPKaHUsl KOTOPBIX SABJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUW IO HEOPTAHUYECKON XMMHH (C BKIFOUEHHEM 3HAHUW U3 O0UIeH XUMUN) U
OpraHn4ecKor XuMuHu. POPMUPOBAHUE JAHHOW CUCTEMBI 3HAHUM NPHU W3y4ECHHUH
npenMera 00ECHeYyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepxanus KypcoB — «Oprannyeckas xumus» u «OOwas u
HEOpraHuveckas XuUMus» cPOopMHpOBaHa B MpoOrpamMme MO XMMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO0Ja K H3YyYEHHI0O Yy4yeOHOro wmarepuana u OOyCJIOBJIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUW HA  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypc€ OpPraHM4eCKOM XMMHH BEILIECTBA
pacCcMaTpUBAIOTCA HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOCHHSI OPraHUYECKHUX
COCOMHEHUI, a TaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHMX M AJIEKTPOHHBIX
IpeicTaBlIeHUl 0 cTpoeHuu BemlecTB. CBefgeHUss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJIOB 0 CJIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUM. B Kypce OpPraHM4ecKOM XMMHUHU II0JIy4arOT Pa3BUTHE
c(opMUpOBaHHbIEC HA YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHus MEepBOHAYATIbHBIC
NPEICTABJICHUS] O XUMHUUYECKOM CBSI3H, KJIaCCU(PUKATMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[lon HOBBIM yrjioM 3peHHs B NpenMere «Xumus» 0a30BOro YpOBHS
paccmarpuBaeTCs U3Y4YEHHBIM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHuUs
TEOPETUYECKU MaTepuan M (PAKTOJOTUYECKHE CBEICHUS O BEIIECTBAX U
XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas 1 HeopraHudeckas
XUMHUSD» OOyYaroIMMCSl TPEJOCTABIISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOIOJIOTUIECKHUX MO3HUIUH,



rIy0)ke TOHATh HCTOPUYECKOE H3MEHEHHWE (QYHKIMHA JTOTO 3aKkoHa — OT
ob6o0maroreit 10 0ObACHSIIONIECH U TPOTHO3UPYIOIICH.

Enunasa cucteMa 3HaHUM O BaXKHEWIIMX BEILIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX U MPHUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKIUSIX, WX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEKaHWs JomoJyHsAeTcs B kypcax 10 m 11 xmaccos
DJIEMEHTAMH COJCPKaHUSA, HWMCIOIMIMMU KYJIbTYPOJOTHUYCCKUI W TPHUKIATHOU
XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBSI3M XUMHH C
JIpYyrUMU HayKaMH, PacKpbIBAIOT €€ pojib B MO3HABATEIBHOW M MPaKTUYCCKOU
JESTEIILHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCTIHMTAHUIO YBOKEHHUS K TMPOIECCY
TBOpPYECTBA B 00JIACTH TEOPHUH U MPAKTHUCCKUX MPIIOKCHUNA XUMUHU, TIOMOTAOT
BBITTYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYHUMBIX
npobJieMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIHMBATh MH(DOpMAIUIO U
NpPUMEHATh €€ I TIOTIOJNIHEHWs] 3HAaHWH, peIIeHUs WHTCIUICKTYyalbHBIX U
IKCIIEPUMEHTATIHHBIX HCCIIEOBATENbCKUX 3a/1a4. B 11e1oM coaeprkanue yueOHoro
npenMmera «XUMHs» ~ JTaHHOTO  YPOBHS  HW3YYEHHWS OPHEHTUPOBAHO  HA
dbopmMupoBaHUE Y 0OYJAOIIUXCS MUPOBO33PEHYECKOW OCHOBBI IS TTIOHUMAHHMS
bmrocopckux wuel, TaKMX KaK: MaTepHATIbHOE €IMHCTBO HEOPTAHUYECKOTO H
OpTraHNYecKOr0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTh TIPHPOJHBIX SBJICHUH MyTEM OJKCIIEPUMEHTA U
pelieHrsT TMPOTUBOPEYMH MEKIYy HOBBIMH (aKTaMHM U TEOPETUICCKUMHM
MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUH 3KOJIOTHYECKUX MPoOIeM, a
TaKoke Mpo0JeM cOepeKeHUsI PHEPTETUIECKUX PECYPCOB, ChIPhS, CO3AaHUsI HOBBIX
TEXHOJIOTUM U MaTepUasoB.

B 1utane pemeHus 3amad  BOCIUTAHMS, PAa3BUTHA M COIMAIM3AINH
0OyJaronmxcsi MPUHATBIC NPOTPaMMON TI0 XMMHH TOJXOJbI K OIPEICICHUIO
COJICpXaHUA W TOCTPOCHUS TMpEAMETa TPEAyCMaTpPUBAIOT (GopMUpOBaHHE
YHUBEPCATBHBIX Y4YCOHBIX JCHCTBUH, HMEIOMMX 0a30BO€ 3HAYCHHUE IS
pPa3IMYHBIX BHJIOB JICATCIBHOCTH: pEIICHUS IpoOJieM, IIOWCKa, aHaku3a M
00paboTku nHMOPMAIIH, HEOOXO0IUMBIX JIJIsl IPUOOPETEHUS OTIbITa MPAKTUYECKOM
U HCCJICOBATELCKOM JEATeIbHOCTH, 3aHUMAIOIICH BOKHOE MECTO B TMO3HAHWUU
XHMHUH.

B mpaktuke mnpenojaBaHuMs XHMHH KaKk Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, Tak 1 Ha yPOBHE CPEIHETO 00IIEro 00pa3oBaHus, MPU OMPEICTICHUH
COJIEPKATCIIbHOW XapaKTEPHUCTHKHU IIeJIel W3YYCHHS IIpPEeIMeTa HampaBJICHUCM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPH3HAETCS (POPMHUpPOBAHHE OCHOB
XAMHYECKON HAayKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHISCKOM
NESITEIbHOCTH Y€JIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKON TOYKH 3PEHHUS TaKOW IMOJIX0J K ONPEICICHUIO el N3YUCHHS
IIpPEIMETa SBIIICTCS BIIOJIHE OTIPaBJIaHHBIM.



CoryacHO JTaHHOW TOYKE 3PEHHUS TJABHBIMU IEJIIMU U3YUYCHHS TMpEIMETa
«Xumusi» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBRsIFOTCA:

e (opmupoBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUU KaK BaKHEHILEH
COCTaBJSIIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPa, B OCHOBE KOTOPOM
JeKaT KIIOYeBbIEe MOHITHS, (yHIaMEHTATbHbBIEC 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHUE fA3bIKA HAYKH, YCBOCHUE W IMOHHMMAaHUE CYIIHOCTU JOCTYIHBIX
00001IeHNT MUPOBO33PEHYECKOT0 XapaKTepa, 03HaKOMJIEHUE C UCTOpHUEit
WX PA3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHUe U pa3zBUTUE MPEACTABICHUI O HAYYHBIX METO1aX MO3HAHUS
BEIICCTB M XUMHUYECKUX pEaKIuid, HEOOXOAUMBIX I MPUOOPETCHUS
YMEHUI OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUH,
UMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKOUN U MOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHUI U CLIOCOOOB 1€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCHEPUMEHTa, COOJIOACHUEM MpaBUIl
0e30MacHOro 0OpallleH!sI C BELECTBAMHU.

Hapsiny ¢ atum, coaepskareiibHasi XapakTepUCTHKA LIENEH U 3a/1a4 U3yYEHUs
npeaMeTa B IporpaMmMe o XMMUK YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMH MPUOPUTETAMU B CUCTEME Cpe/iHero odiero oopazoanus. CerogaHs B
OpernoJlaBaHud ~ XMMUKM B OOJIbILIEH  CTENEeHUM OTHAETCA  MPEANOYTEHHE
NPaKTUUYECKOM KOMIIOHEHTE COJepKaHusi OOy4YeHHsl, OpPUEHTUPOBAHHOM Ha
MOATOTOBKY BBIIYCKHHMKA 00111€00pa30BaTeIbHONM OpraHU3alluy, BIAICIOIIEr0 HE
HAaO0OpOM 3HaHuil, a (PyHKUMOHAILHOW I'PaAaMOTHOCTHIO, TO €CTh CIOCOOAMU U
YMEHUSIMH aKTUBHOTO TMOJIy4€HUs] 3HAHUN W MPUMEHEHUS UX B PEATbHOM KU3HU
JUTSI pellieHHs IPaKTUUECKUX 3a/1a4.

B cBs3u ¢ 3TUM mNpu U3YyYEHHHM TMpeaMera «XUMHsS» JTOMUHUPYOIIee
3HaY€HUE MPUOOPETAIOT TaKKUE LU U 33/1a4l, KaK:

ananraius oOyJaromuxcsl K YCJIOBUSAM JUHAMUYHO Pa3BUBAIONIEIOCs MUPA,
dbopMupoOBaHUE  MHTEIUIEKTYyalbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HECHHBIX CUTYallUAX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHUEM;

dbopMupoBaHUE y OOyJarONMXCS  KIFOUEBBIX HABHIKOB  (KITFOUEBBIX
KOMIIETEHIIN), MMEIONIMX YHHUBEPCAIbHOE 3HAYEHUE [JIs1 PAa3jIMYHBIX BHUIAOB
NEeSITEIbHOCTH: PEIIeHUs MpooJieM, MoMCcKa, aHau3a U 00paboTKK UHPOpMAILIUH,
HEOOXOJAUMBIX JJIi TPUOOPETEHUS! OMNbITa AEATEIbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B T[O3HAHUM XUMHUHU, a TaKXKe MJI OICHKH C TO3UIHMA
HKOJIOTUYECKONW O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB W XUMHUYECKHX
MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPENLY;



pa3BUTHE TMO3HABATEIHHBIX WHTEPECOB, MHTCIUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEH 00 yJarOIIMXCS: CIIOCOOHO CTH CaMOCTOSATEIHHO MPUOOPETATh HOBBIC
3HAHMSI [0 XUMHUHU B COOTBETCTBHUH C )KU3HEHHBIMH TOTPEOHOCTAMH, UCTIOJIL30BaTh
COBpEeMEHHbICe MHPOPMAIMOHHBIE TEXHOJOTHH JJI TTOUCKA U aHAINW3a YUeOHOU U
HAYYHO-TIOMYJIIPHON MH(DOPMAITUU XUMUYECKOTO COJICPKAHMS;

dbopMUPOBaHUE U PA3BUTHE Y 00YUAIOIHMXCS ACCOIIMATUBHOTO M IOTHUECKOTO
MBIIIICHUS, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MPHU IJIAHWPOBAHWU U MPOBEICHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHE Yy OOydJalmuxcs YOSKIEHHOCTH B T'yMaHHCTUYECKOM
HAMpPAaBJIICHHOCTH XUMHH, €€ BXHOW pPOJIM B PEIICHUH TJI0OATBHBIX MPOoOseM
PaIMoOHAILHOTO MPUPOIOMOIb30BAHMS, TTOTIOJIHEHUS YHEPTETHIECKUX PECYPCOB U
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIICHUS K TPHUPOJIE U CBOEMY 3JI0POBBIO, a TaKKE MPUOOPETCHHUS OIbITa
WCIIOJIH30BaHMsI TIOJTyYCHHBIX 3HAHWUW MJI1 TPUHITHS TPaMOTHBIX PEIICHUN B
CUTYaITUSIX, CBA3aHHBIX C XUMHUYCCKUMU SBJICHUSMH.

B yuyeOHOM maHe cpemHero oOmiero oOpa3oBaHUs MPEIMET « XUMUSD)
©a30BOTr0 YPOBHSI BXOJUT B COCTAB MpeIMETHOM 00s1acTh « ECTeCTBEHHO -HAyIHBIC
IIPEIMETED.

OO6u1ee 4uCI0 YacoB, OTBEAEHHBIX JI1 U3YYEHUS XMMHUH, Ha 0a30BOM YPOBHE
cpenHero oOmero oOpasoBanusi, coctaisier 68 yacoB: B 10 knacce — 34 ygaca (1
yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Heenio).



COJAEP’>KAHUE OBYYEHUA
10 KUJIACC

OPT'AHUYECKASA XUMUs

TeopeTuyeckue 0CHOBbI OPraHM4YeCKOM XMMUH

[Ipeamer opraHnyeckod XMMHH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
MOJYYEHUU HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOEHHUS OPTaHUYECKHUX
coenunenuii A. M. BytiepoBa, e€ ocHOBHBIE OJI0KeHUs1. CTPYKTypHbIE (OPMYIIbI
OpraHUYEeCKHX BewecTB. [oMomyorus, wu3zomepus. XHUMHUYECKas CBA3b B
OPTaHUYECKHUX COECAMHEHUAX — OJIMHAPHBIEC U KPaTHbIE CBS3U.

[IpencraBnenue o kmaccudukanmu opraHudeckux BemecTs. HoMenknarypa
OpPTaHUYECKUX COEIMHEHHA (CUCTEMaTH4ecKas) W TPUBHAIbHBIC Ha3BAHUSA
BOXHEHUIIIMX MPEICTABUTENECH KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCNEpUMEHTATILHBIE METOJIbl HM3YYEHUS BEIIECTB M HX MPEBPAIICHUM:
O3HAaKOMJICHHE C 0Opa3liaMyd OPraHHMYEeCKUX BEIIECTB W MaTrepuajiaMud Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPTraHWYECKUX BEUIECTB, HAOJIOJIEHUE U
OTNMCAHKE IEMOHCTPAMOHHBIX OTBITOB M0 MPEBPAIICHUIO OPTAHUYECKUX BEUIECTB
IIpY HarpeBaHuu (TUTaBJicHUE, OOYTIMBAaHUE U TOPCHHE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHMU psAn. MeraH u 3TaH —
MPOCTEHININE TPENCTABUTEIN AaJKAHOB: (PU3UYECKHE M XUMUYECKHE CBOMNCTBA
(peakuu 3aMelieHus] U TOPEHMs), HAXOXKIEHHE B MPHUPOJE, MOJYy4YCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN Psifl. DTUIIEH U IPOTIWIEH —
OpoCTEHIMe MPEACTABUTENN AIKEHOB: (U3MYECKHE M XHUMHYECKHE CBOWCTBA
(peakuuym TrUAPUPOBAHUS, TAJIOTCHUPOBAHWSA, TUApATALUU, OKUCICHHUA W
NOJINMEPU3ALINHN ), TIOJTyYE€HUE U IPUMEHEHUE.

Ankaguensl: OyraaueH-1,3 u mertwiOyranueH-1,3: cTpoeHue, BakHEHIIUE
XMMHUYECKUE CBOMCTBA (peakuus nojumepusauuu). IlomydeHne cuHTETHYECKOTOo
KaydyKa U pE3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psia. ALIETUIIEH
— MPOCTEHIIMH NpPENCTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PUIUYECKHE H
XMMHUYECKUE CBOMCTBA (pEaKUuu r'UApUpOBaHUs, FAIOTEHUPOBAHNUS, THAPaTALINY,
TOPEHHUS ), TOTYUEHUE U IPUMEHEHHUE.

Apenbl. benzoin: cocrtaB, cTpoeHue, (pU3NUECKUEe U XUMHUYECKUE CBOKCTBA
(peakuuu raJoreHMpOBaHUA U HUTPOBAHMUS), MOJYyYEHUE U IPpUMEHEHHE. 101yon:
cocmas, cmpoenue, (usuyeckue U  XUMUYecKue Ceoucmea - (peakyuu
2aN02EHUPOBAHUSL U HUMPOBAHUSL), NOAyYyeHue u npumeHeHue. TOKCUUHOCTb



apeHoB. ['eHernueckas CBsI3b MEXAY YIJEBOAOPOJIAMH, MPUHAIJICKAIMMHU K
Pa3IM4YHBIM KJIacCaM.

[IpupoaHbIE MCTOYHMKM YIJIEBOAOPOXOB. I[IpupoaHbI Ta3 M MNOMYyTHBIE
HedTsiHBIE Ta3bl. Hedth m €€ mpoucxoxaenne. CriocoObl mepepaboTku HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KaTaIUTUYECKHil), muposm3. [Ipoaykrel
nepepadoTKU He(TH, UX IPUMEHEHHE B MIPOMBIIUICHHOCTH U B ObITY. KaMeHHbIi
yroJib U MPOAYKTHI €ro nepepadoTKH.

DKCIIEPUMEHTATIBHBIE METOJbl H3YYEHHUs BELIECTB M HUX MPEBPaIICHUM:
O3HAKOMJIEHHME € O0Opa3laMu IUlacTMacC, KaydyyKOB W PpE3UHBI, KOJUICKIUU
«Hedpte» u  «VYromp», MOJEIMPOBAHUE MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJIoOr€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUUYECKON pabOThI: MOJYyYEHUE STUIICHA
Y U3yUYEHHE €r0 CBOMCTB.

Pacuérnbie 3agaumn.

Bbluucienuss 1o ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIIECTBA WA IIPOAYKTA PEAKIMH 110 U3BECTHBIM Macce,
00bEMY, KOJMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIUN).

Kucaopoaconep:xkamme oprannyeckue coeAMHEHUA

[IpenenpHble OJHOATOMHBIE CIUPTHI. MeETaHOJ W 3TAaHOJ: CTPOEHHUE,
busnueckue M XUMHUYECKHME CBOICTBAa (peaklUM C aKTUBHBIMU MeETaJUIaMH,
raJlor€HOBOJIOPOJIaMU, TOpPEHUE), NpUMEHEHHe. BogopoaHbIe CBA3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleiCTBHE METaHOIA U 3TaHOJIA HA OPTraHu3M YeJl0BEKa.

MHOrOaroMHble  CHUPTHI. ODTWICHIJIMKOJIb M T[JIUMUEPUH: CTPOCHUE,
busznueckue M XUMHUYECKHE CBOICTBa (B3aMMOJEWCTBUE CO IMIEIOYHBIMU
METaJUlaMHi, KadeCTBEHHas peakiusi Ha MHOroaroMHble cnupThl). JlelicTBue Ha
OpraHu3M 4esioBeka. [I[pumeHenne ramuepuHa U 3THUIIEHTJIMKOJIA.

@deHOJI: CTpOEHHE MOJEKYNbl, (QU3UYECKHME U XUMHUYECKHE CBOMCTBA.
TokcuunocTs (eHouna. [lpumenenue gpenona.

Anmpnerunpl U kemoHul. DopMalibieruj, —aneTalIbACTHA: CTPOECHUE,
busznuecKkue U XUMHYECKUE CBOMCTBA (pEaKlUMU OKUCICHHUS M BOCCTAHOBIICHMS,
Ka4eCTBEHHBIEC PEAKIIMH), TOJydYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eibHble KapOOHOBBIE KHCJIOTH. MypaBbuHas U
YKCYCHAasi KMCJIOTBI: CTpOEHHE, (PU3NYECKHEe U XUMUYECKHE CBONCTBA (CBOMCTBA,
oO1me A Kiacca KUCIOT, Peakius dTepupuKaum), moJlydeHue U IpUMEHEHHUE.
CrteapuHOBasi M OJICMHOBAsl KUCJIOTHI Kak MPEACTABUTEIN BBICIIMX KapOOHOBBIX
KUCJIOT. MblIa Kak COJIM BBICIIIMX KAPOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEUCTBHE.

Cnoxxable 3QUpHl Kak MNPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['maponus
c0XHBIX 3¢upoB. Kupsl. ['uapomams xupos. [Ipumenenne xupoB. bronorunaeckas
pOJIb KUPOB.




YraeBoawl: cocTaB, KiaccuuKalnus ~ YIJIeBOAOB  (MOHO-, JH- |
nosrcaxapuabl). [ 1F0k03a — mMpoCTEHIMIT MOHOCAaXapHI: 0COOCHHOCTH CTPOCSHUS
MOJICKYJbI, (QHU3UYEeCKHe UM XUMHYECKHE CBOWCTBAa (B3aUMOJCHCTBHE C
ruapokcuaom menu(ll), okucneHne aMmmuadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHHE TIIIOKO3bl), HAXOXIACHHE B MPHUPOJIC, TPUMEHEHNE,
ounosornueckas posb. otocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemwmnosno3a kak npupojHbie noaumepbl. CTpoeHUe Kpaxmana U
HeUT003bl.  DU3MYECKUE U XUMHUYECKHE CBOMCTBAa KpaxMmana (THApPOJIU3,
Ka4eCTBEHHAs PEAKIUS C HOJOM).

DOKCNEpUMEHTATIbHBIE METOJIbl M3Y4YEHUSl BEIIECTB U HUX MPEBPAICHUN:
MPOBEJICHUE, HAOJIOJCHUE U OIMCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUYECTBEHHBIE PEAKIIMM OJHOATOMHBLIX CIHUPTOB (OKHUCJICHHE 3TaHOJIa
okcuaom wmenu(ll)), MHOroatoMHbIX CHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
rugpokcugom meau(ll)), amsaeruoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rumpokcumom wmenu(ll), B3aumoneiicTBue kpaxmaiga ¢ HOJOM),
MPOBEJICHUE MTPAKTUYECKON PadOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaun.

Bbluncrienuss 1Mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIECTBA WM MPOJIYKTA PEAKIIMK 110 U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIH).

AzoTcoaepxKaIime OpraHudecKiue COeIuHEHUS.

AMMHOKHUCIIOTHI Kak aM(POTepHbIe OpraHUYECKUe coequHeHus. Du3nueckue
U XUMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha mpuMepe rimiuHa). buojgorunueckoe
3HAUYCHHE aMHUHOKHUCIIOT. [lenTumpl.

benku kak mpupoaHBIE BBICOKOMOJICKYJSIpHBIE coeauHeHus. [lepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa O€lKOB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATypallKsl, Ka4eCTBEHHBIC PEAKITUN Ha OCIIKHU.

DKCNEPpUMEHTATLHBIE METOJIbl HM3Y4YEHHUS BEIIECTB M HUX MPEBPAaIICHUN:
HaOJIOICHUE U OMHMCAHUE ICMOHCTPAIIMOHHBIX OTBITOB: JICHATypalus OCIKOB TIpH
HarpeBaHUM, IBETHHIE PEAKIIUN OEJIKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS

OcHOBHBIE TTOHATHS XHUMHH BBICOKOMOJICKYIISIPHBIX COCIWHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHD MOJMMEPHU3aIliH, CPEIHSS MOJICKYJIIpHAs
Macca. OCHOBHBICE METOJbl CHHTE3a BBICOKOMOJICKYJIIPHBIX COCTUMHCHHN —
MOJIMMEPU3ALINS ¥ TIOJTMKOHEHCAITHS.

DKCNEpUMEHTATbHBIE METO/Ibl HM3Y4YEHHUS BEIIECTB M HUX MPEBPAaIICHUN:
O3HaKOMJICHHE C 00pa3iiaMu MPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, TJIaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.



Peamm3anms MeXnpeIMETHBIX CBSA3EH IIPU U3YYEHUH OPTaHUYE€CKOM XUMUU B
10 kmacce oOCyIIECTBISIETCSI 4Yepe3 HMCIOJIb30BaHME Kak OOIIMX €CTECTBEHHO -
HAYYHBIX TOHITHM, TaK U MOHITHH, SIBJSIOIIMXCS CUCTEMHBIMU I OTAEIbHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61me ecTeCTBEHHO-HAYy4YHbIE IOHSITHA: IBJICHUE, HAYYHBIN (aKT, THUIOTE3a,
3aKOH, TEOpHUs, aHAJIN3, CUHTE3, KiacCU(UKaLHs, IEPUOAUYHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®dusuka: Marepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJEKYa,
DHEPreTUYECKUIl ypOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PHU3NUECKUE BETMUUHBI M €UHUIIBI UX U3MEPEHHS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BELIECTB B OPraHHU3ME,
dboToCcHHTE3, OMOJIOTUYECKH AaKTUBHbIC BellecTBa (OENKHU, YIJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepalibl, TOpHbIE IOP OJbl, MOJIE3HbIE UCKOTIAEMbIE, TOILIMBO,
pECypCHI.

TexHonorusi: mnuIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAJIBHOTO IHTaHUS,
MOIOILME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHUE TpenapaThl, MaTepHasbl U3
HCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIIAA U HEOPI'AHUYECKAS XUMMUA

Teopernueckue 0CHOBbI XUMHHU

XuMUYEeCKUd dJJIeMEHT. ATOM. Spo aroma, HU30TONBI. JIEKTPOHHAs
0000uKa. DHEPTreTHYECKIE YPOBHH, MMOAYPOBHUA. ATOMHBIE opOuTamy, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacTpeeNieHus 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
AIIEMEHTOB TEPBBIX YETHIPEX NEPHUO0B. DIIEKTPOHHAS KOHPUTYypalusi aTOMOB.

[lepnonnueckuit 3akoH U llepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB
J. . Menneneesa. CBsA3b EPUOIUUECKOTO 3aKOHA U [leprnoandecKor CUCTEMBI
xuMuudeckux anemMeHToB [[. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOECHUS
aToMOB. 3aKOHOMEPHOCTHM HU3MEHEHHS CBONCTB XUMHUYECKHUX DJIEMEHTOB U
oOpazyeMbIX UMM MPOCTBIX M CIOKHBIX BELIECTB MO TPyMHIaM M IEpHOJaM.
3Ha4YEHUE NEPUOJANUECKOTO 3aKOHA B PA3BUTUN HAYKHU.

CrtpoeHue BemecTBa. XUMHYECKAs CBSA3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJICHTHAs HENOJIIpHAs M MOJIApHAs, MOHHAs, MeTauinyeckas). MexaHu3Mbl
00pa30oBaHUsl KOBAJIECHTHOW XUMHYECKOM CBsI3M (OOMEHHBII M JOHOPHO-
aKuenTopHeiil). BogopoaHas cBsizb. BaleHTHOCTh. DJEKTPOOTPUIIATEIHHOCTb.
Crenenp okuciieHus. IOHbBI: KATHOHBI M aHUOHBI.



BemecTtBa MOJIEKYJSIDHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHMS. 3aKOH
IOCTOSIHCTBA COCTAaBA BELIECTBA. T UMbl KPUCTAIUINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT THUIIA KPUCTAUIMYECKOUN PEIIETKH.

[lonsiTe O AuCHEpCHBIX cUCTeMax. MICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10715 BeIecTsa B pacTBOPE.

Knaccuduxanus HEOPraHU4Y€eCKUX COEIMHEHUH. Homenxknarypa
HEOPTaHUYECKUX BELIECTB. ['eHeTudeckas CBsI3b HEOPTraHWYECKUX BELIECTB,
IIPUHAJICKANMX K PA3TUYIHBIM KJIACCAM.

Xumnueckas  peakiua. Krnaccudukanus — XUMHYECKMX — peakuuil B
HEOPTaHUYECKOW M OPraHMYECKOM XMMHH. 3aKOH COXPaHEHUs MacChl BEILECTB,
3aKOH COXPAaHEHUs U NPEBPALICHNS SHEPTUN IIPU XUMHUUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JUuHbIX (pakTopoB. OOpaTrMbIe
peakuuu. XumMu4yeckoe paBHOBecue. MakTopbl, BIMAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposmTHaeckas guccounanus. CuibHble U ciiadble 31eKTpoauTel. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KACJIAsl, HEUTpaIbHAas, IIEIOYHAs.

OKHUCIUTENTLHO-BOCCTAHOBUTEIILHBIE PEAKLIUN.

DKCNEPUMEHTAIIBHBIE METOJbl M3YYEHUS BEIIECTB M HX MPEBPAIICHUN:
nemoHcTpatus tadmun «Ileproanueckas cucteMa XuMU4ecKux anemeHToB J[. .
MenieneeBa», U3ydeHHe MOJENed KPUCTAUTMYECKUX PEUIETOK, HAOMIOJICHUE U
OTHCaHHUE IEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OTIBITOB (Pa3io’KeHHE NEPOKCHIA
BOJIOPO/Ia B NPUCYTCTBUU KATAIU3aTOPA, ONPEIAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIbIO YHUBEPCAIHHOTO WHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
POBEACHHUE MPAKTUYECKOUN paboThl « BiusiHue paznuuHbiX PakTOPOB HA CKOPOCTH
XUMUYECKON pEeaKum».

Pacuérnblie 3anaun.

Pacuérel 1O ypaBHEHMSM XHMHMYECKHX pPEaKIHMi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACUETHI C UCIOJb30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranmyeckasi xumus

Hemeraiuel.  Ilomoxkenne HemerauioB B llepuonuyeckont  cucreme
xumudeckux snemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAUIOB (HAa MpHUMEpE
KHCJIOpOJia, cephl, pochopa u yrieposaa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETALIOB (TaJOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoga W KpEeMHHMs)) W HUX  COCIMHEHUH  (OKCHIOB,
KUCJIOPOJCOEepIKAIIUX KUCIIOT, BOJOPOIHBIX COEAUHEHU).

[IprMeHeHnEe BAXKHENIIINX HEMETAIUIOB U UX COEIUHEHUN.



Merael. 1lonoxenune merauioB B llepruonnueckoil cucTeMe XHUMUYECKHUX
anemeHToB JI. 1. MenneneeBa. OcoOEHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JI0YEK
aroMoB MeTauioB. O6mue ¢uzndeckue cBoiicTBa MeTauioB. CIIaBbl METAIOB.
DJIEKTPOXUMUYECKUI Pl HANPSIAKEHUN METAILIOB.

XUMHUYECKHE CBOMCTBA BAKHEWUIIMX METALIOB (HATpUM, Kajauil, KalbIuH,
MarHui, alFOMUHUN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUIA.

OO6mme crnocoObl moaydeHus: MerawioB. [IprMeHneHre MeTawsioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIIbHBIE METOJIbl HM3YYEHUS BEUIECTB M MX MPEBPALCHUIM:
U3y4eHHE KOJUICKIIMU «MeTaulbl U CIUIaBb», OOpa3lOB HEMETAJUIOB, PCIICHHE
AKCTIEPUMEHTAIILHBIX 3aj1a4, HAOJIIOJICHUE U OMNHCAHUE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THIPOKCH/Ia AIFOMUHUS C pacTBOpaMu
KHUCJIOT U IIENIOYEH, KaueCTBEHHBIE PEAKIIUU HA KaTUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérsl Macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIUU BEIICCTB,
pacuérbl Macchl (00bEMa, KOTMUECTBA BEIIECCTBA) MPOAYKTOB PEAKIIUU, €CJIA OJTHO
13 BEILIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Posib xumuu B 00€CreueHUU 3KOJIOTUYECKOM, SHEPTETUUECKOM U THUIIEBOM
0€30MacHOCTH, pa3BUTHH MEIUIIMHBI. [IoHSATHE O HAYYHBIX METOJaX MO3HAHUS
BEILIECTB Y XUMHUYECKUX PEAKIUU.

[IpenacraBnenuss 00 OOMmMMX HAyYHBIX MNPUHIMIAX POMBIIUIEHHOTO
MOJTyYEHHS BAXKHEHIIINX BEIIECTB.

UYenmoBeKk B MHpE BEIIECTB M MaTEpUAIOB: BAKHEUIIHUE CTPOUTEIbHBIC
MaTrepualibl, KOHCTPYKIIMOHHBIC MaTepualbl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepUalIbl JJIsl JIEKTPOHUKH, HAHOMATEPHUAIIbl, OPraHUYE€CKUE U MUHEPaIbHbIC
yInoOpeHwus.

XuMusi U 3J0POBbE YEIOBEKA: IpPaBWa HCIOJb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia 6€30MacHOTO UCIIOIb30BaHUS PENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM XKU3HMU.

MexxnpeaMeTHbIe CBS3H.

Peamuzanust  MEXNpenMETHBIX  CBA3CH TIPU  HM3YYEHHUH OOmmed u
HEOpPraHn4ecKol XuMuM B 11 Kiacce oCyIIECTBISIETCA Yepe3 UCIIOJIb30 BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHH, TaK W TIOHSTHH, SBJISIOMUXCS
CUCTEMHBIMU JJIs1 OTJEIbHBIX MIPEIMETOB €CTECTBEHHO -HAYYHOI'O IIMKJIA.

OO6mme ecTecTBEHHO-HAYYHbIC TMOHSTHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpUsS, aHaIW3, CHUHTE3, KiIaccupuKamus, TEPUOTUIHOCTD, HAOJIOICHNE,
AKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHHUE, SIBJICHUE.



dusuka: MmaTepus, YHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAANOAKTUBHOCTh, MOJICKYJIa, SHEPTETUIECKUN YPOBEHb, BEIIECTBO, TEIO,
00BbEM, arperatHoe COCTOSTHUE BEIIECTBA, (PU3UIECKUE BEITMYMHBI U SIUHUIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kinerka, opraHu3sM, OdKOocHcTeMa, Ouocdepa, Makpo- U
MHUKPODJIEMEHThI, BATAMHUHBI, 0OMEH BEIIECTB B OpPTaHU3ME.

['eorpadmus: MuHepasbl, TOPHBIE TIOPOJIBI, MTOJE3HBIE HCKOTIAEMbIe, TOTUTUBO,
pecypchl.

TexHomorusi: XuMu4deckass IPOMBIIITICHHOCTh, METALTYPTHS, IPOU3BOCTBO
CTPOUTEIHHBIX MaTEPHUAJTIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, IMHUIICBAs
MPOMBINIICHHOCTh,  (hapMareBTHUECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO
KOCMETUYECKHX TpEernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHAS TIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJHET'O OBIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOECHUS
oOyJaronmMucss TPOTpaMM CpPEAHEero oO0mero oOpazoBaHUs (JIMYHOCTHBIM,
METANpEeAMETHBIM W TpeaMeTHbIM). HaydHo-meronuueckoil OCHOBOM aJis
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOECHUS MPOTrpaMM CPEIHEr0 OOLIETO
00pa30BaHus ABJISETCS CUCTEMHO-AEATEIILHOCTHBIN OAXO.

B cOOTBETCTBUM C CHCTEMHO-AEITEIILHOCTHBIM IMOAXOJA0M B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IpeaMeTa «XMMHs» Ha YPOBHE CPEIHETrO
o0111er0 00pa3oBaHus BBIACICHBI CIAEAYIONINE COCTABIISIIOIIHE:

OCO3HaHHE OOYYarOIIMMUCS POCCUUCKON Tpa¥aaHCKONW UACHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIIPEIEICHHUIO;

HAJIMYME MOTHUBALIMK K 00YUYEHUIO;

LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKACHUI JIUYHOCTH HA OCHOBE
KJIFOYEBBIX IEHHOCTEN U UCTOPUUYECKUX Tpaauluii 0a30BOI HAYKU XUMHU;

FOTOBHOCTh M CIIOCOOHOCTH OOYy4YarolIMXCsl pyKOBOJICTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYLIMMU LEIOCTHOU
CUCTEME XMMUYECKOTO 00pa3oBaHus;

HAJIMYUE NPABOCO3HAHUSA SKOJOTUUECKON KYJIbTYPhl U CHIOCOOHOCTH CTaBUTh
LENA U CTPOUTH KU3HEHHBIC IUIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHS NpeaMeTa « XUMHUS» JOCTUTAKOTCS B
€IMHCTBE Y4YEOHOM U BOCIUTATEIbHOM JI€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYIIbTYPHBIMH, TyXOBHO -HPABCTBEHHBIMU IICHHOCTSIMU
U UJeaTaMi POCCUHCKOTO TPaXIAaHCKOTO OOINEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMUd U  TpaBWIAMU  TOBEJEHHUS, CIOCOOCTBYIOIIMMU  MpOLECcCcCaM
CaMOIIO3HAaHUSA, CaMOPa3BUTUA K HPABCTBEHHOTO CTAHOBJECHHS JUYHOCTHU
00yYaroIIUXCA.

JINYHOCTHBIE peE3yNbTaTbl OCBOEHUS Ipeamera «XUMHS»  OTPAKAOT
c(hOpMUPOBAHHOCTH OIBITA TMO3HABATEILHOM W MPAKTUYECKOU EATETbHOCTH
00ydJaronmxcs Mo pealru3aliy MPUHATHIX B OOIIECTBE IICHHOCTEN, B TOM YHUCJIE B
YacTH:

1) rpak1aHCKOT0 BOCIIUTAHUSA:

0CO3HaHMS 00 YJaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IPaB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTOPSIKY;

MPEACTABIECHUSI O COUMAIBHBIX HOPMax M MPaBWIAX MEXKINYHOCTHBIX
OTHOIIICHUM B KOJUUICKTUBE;



FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEILHOCTU INPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATEIbHBIX 337a4, BBHIITOJIHEHUU
XHUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI APYTUX [IPU aHAJIM3€ PA3JIMUHBIX BUJOB YUEOHOU NEATEILHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIUTAHUS:

LIECHHOCTHOTO OTHOWICHH K MCTOPUYECKOMY M HAy4YHOMY HAaCJEIHIO
OTECUCCTBCHHOM XUMMUHU,

YBOKEHUS K MPOLIECCY TBOPYECTBA B 0OO0JACTH TEOPUU U MPAKTHUYECKOTO
IPUMEHEHHUS XUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh PE3yJIbTarT
JUIMTENbHBIX ~ HAOMIOJEHUH, KPOMOTIMBBIX SKCHEPUMEHTAIBLHBIX IOUCKOB,
NOCTOSIHHOTO TPy/a YYE€HBIX U IPAKTUKOB;

MHTEpECAa W MO3HABaTEIbHBIX MOTUBOB B MOJYYEHUH U MOCJEIYIOLIEM
aHaJM3€e UHPOpPMALIUU O MEPENOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€UECTBEHHOM
XUMMUH;

3) IyXOBHO-HPABCTBEHHOT' 0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO ITOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
Y IPUHUMATh OCO3HAHHBIEC PELICHHS], OPUEHTUPYACh HA MOPAIBHO -HPABCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEAEHUE U MOCTYIIKHM CBOHMX TOBApUIIEH C
MO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IMOCJEACTBUM 3THUX
MOCTYIIKOB;

4) popMHpOBaAHUA KYJIBTYPbI 310POBbSI:

NOHUMAaHMUS I[IEHHOCTEH 3J10pOBOro M Oe3omacHOTO oO0Opa3a >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOMICHUS K COOCTBEHHOMY (pU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMoIeHNs TIpaBUJl O€30TacHOTO0 OOpaleHWs ¢ BEIeCTBaMu B OBITY,
IIOBCEAHEBHOW )KU3HU U B TPYAOBOU JIESITEILHOCTH;

MMOHMMAHHSI L[IEHHOCTH TMpPaBWI WHAUBUAYAILHOTO U  KOJUIEKTUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYaLIMsX, YIPOXKAIOIIUX 3J0POBbIO U )KU3HU JTIO/ICH;

OCO3HAaHMS TOCJEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIUYEK (YIOTpEOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KypEHUs);

5) TpyA10BOTr0 BOCIUTAHUSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HUCCIEI0BATEIHLCKOM
NEeSTEIbHOCTH, OOIIECTBEHHO IIOJI€3HOM, TBOPUECKOW M JAPYrMX BHUIAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Y4YacTHE B pEIICHUM NPAKTUYECKUX 3aaad
COLIMAIbHOM HAMPAaBJICHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);



UHTEpeca K MPaKTUIECKOMY U3YUEHHUIO MPOQecCuil pa3IMuHOro pojia, B TOM
YyCJie HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN IO XUMHUH;

YBaKEHHS K TPYLY, JIOASM TPYyJa U pe3ysbTaTaM TPYAOBOU e TENbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHIWBUIYATbHONW TPACKTOPUU
oOpazoBanusi, Oymaymier mpodeccur W pear3alui COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEl 001IIeCTBA;

6) K0J10rH4eCKOro BOCIIUTAHHUSL:

HKOJIOTMYECKH ILIEJIECOOOPA3HOTO0 OTHOIIEHUS K MPUPOJAE, KaK HUCTOUHHKY
CYILLIECTBOBAHUS KU3HU Ha 3EMIJIC;

NOHUMAaHUS TJIOOATBHOTO XapakTepa SKOJOTHYECKUX MPOOIJIeM, BIUSHUS
HKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOAHON U COLMATILHOM C PEbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAaHUS JTOCTHIKCHUH XUMHUHM IS
pelIeHus1 BONPOCOB PAMOHATIBLHOTO MPUPOJOTOIb30BaHNUS;

aKTUBHOTO HENPUATUS JEUCTBUM, NPUHOCAIIMX BpEl OKpyXKaroulen
OPUPOJHON Cpeae, YMEHHUsI MPOTHO3UPOBAaTh HEOJAroMpUsATHBIE SKOJIOTUUYECKUE
MOCJICACTBUS MPEANPUHUMAEMBIX ACUCTBUNA U PEIOTBPAIATh UX;

HAJIMYUS Pa3BUTOTO 3KOJOTHUECKOr0 MBIIICHHS, SKOJIOTHUECKOMN KYJIbTYpHI,
OTbITa JESTEIIbHOCTH HKOJIOTUYECKOU HaMpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMU B IMO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAIbHOM
NPaKTUKE, CHOCOOHOCTH M YMEHHMS aKTUBHO MPOTUBOCTOATH HJAECOJOTUU
xemooOouu;

7) 1eHHOCTH HAYYHOTI' 0 O3HAHMUS:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOW MPaKTHKU;

NOHUMAaHUs CHeuuUKY XUMUU KaK HayKd, OCO3HaHMs €€ poju B
(GOpMUPOBAHUU PALMOHATBHOTO HAYYHOTO MBILUICHUS, CO3JaHUM LEIOCTHOTO
IpeiCcTaBIEHUs] 00 OKPYKAIOIIEM MHUpPE Kak O €IUHCTBE MPUPOIBI U YENOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEM M pELICHUH MPOOJIeM COXpaHEHHS
NPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAUMMOCTH XUMHHU [l COBPEMEHHOU
IUBWIM3AIMU: B €€ TyMAaHHCTUYECKOW HampaBJIEHHOCTH M BaXXHOW pOJIM B
CO3/IaHUH HOBOMW 0a3bl MaTEpUATbLHON KYJIbTYphI, PEIICHUH TJI00ATBHBIX TPO0OIeM
YCTOWYMBOTI'O PA3BUTHUS YEIOBEYECTBA — CHIPbEBOMU, JHEPTETUUECKOM, ITUILEBOU U
HKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTHUHU MEIUIMHBI, 0OECIICUCHUH YCJIOBHIA
YCHEIHOTO Tpyda M 3KOJOTHYECKH KOMMOPTHOW >KM3HM KaXKAOTO 4UJICHA
00I1IeCTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJ0B
MO3HAHHUSA, UCTIOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOIb30BaTh



MOJTydaeMble 3HAHUA I aHadu3a U OOBSCHEHUS SIBICHUN OKPYXKAIOIIEro MUpa u
OPOUCXOASIIIMX B HEM U3MEHEHUH, yMEHUS JefaTh 000CHOBAHHbIC 3aKIIIOYEHHS HA
OCHOBE Hay4yHbIX (DaKTOB M MMEIOLUMXCS JAHHBIX C LENbI0 TMOJy4eHHUs
JIOCTOBEPHBIX BBHIBOJOB;

CIIOCOOHOCTH CaMOCTOSTENbHO MCIOJIB30BaTh XUMHUYECKUE 3HAHMS IS
pelieHus npooJieM B peabHbIX )KU3HEHHBIX CUTYAlIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENLCKON eI TEbHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENPEpPHIBHOMY OO0pa3oBaHUIO U
caM0OOpa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HaHUM IO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpPEca K OCOOCHHOCTIM TpyJa B pa3jMuHbIX cepax NpoPpecCuoHaAIbHON
NESATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3ybTaTbl OCBOCHHS y4€OHOTO MpeaMeTa « XUMUsD» Ha
YPOBHE CpEIHEro o011ero 0Opa3oBaHus BKIFOYAOT:

3HauYMMble 111 (OPMHUPOBAHMSA  MHPOBO33PEHUS  OOYyYarOLIMXCA
MEXKIUCUUIUIMHAPHBIE (MEXKIIPEAMETHBIEC) OOIICHAYYHbIE MOHATHUS, OTPaXKAIOIIIE
HEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpAa W cHeuu(UKy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (Marepusi, BEILECTBO, SHEPTUs, SIBJICHHUE,
IPOIECC, CUCTEMA, HAYUHBIN (paKT, MPUHLIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOJIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHHUBEpCAJIbHbIE Y4eOHbIEC NEUCTBUS (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJiaTUBHbIE), obecrnieurBaroIIye dbopmupoBaHue (YHKIMOHAIBHOM
FPaMOTHOCTH U COIIMAIbHOM KOMIIETEHIIMH 00 y4JarOIIUXCs;
CIIOCOOHOCTH oOy4arommxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKUE 3HAHUS U YHUBEPCAIbHbIE yueOHbIC
JIEUCTBHS B IO3HABATEILHON U COIMANIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXAKOT OBJIAJACHUE YHUBEP CAbHBIMU
y4eOHBIMM  TIO3HABATCIIbHHIMM, KOMMYHUKATUBHBIMA U  PETYJISITUBHBIMU
JIEMCTBUSIMU.

OBilajleHNie  YHHMBEPCAJbHBIMH  Y4e€OHBIMH  TO3HABATEJIbHBIMU
AeicTBUSIMHU:

1) 0a30BbIe JJOrHYeCKHE EUCTBUS:

CaMOCTOSITEIbHO  (OpMYJMPOBATh U aKTyaJlM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPENENATh LEMu JEATeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHNS, COOTHOCHUTh PE3YJIbTATHI JICSITENIbHOCTH C MOCTABJICHHBIMU LEISIMU;

HCT0JIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISATh XapPaKTEPHbIE MPU3HAKKU MOHSATUM M YCTAHABJIMBATH HUX B3aWMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS AJI1 00BSICHEHHSI OTJENBHBIX ()aKTOB U
SIBIICHUM;

BbIOMpATh OCHOBAaHUS M KPUTEPUM I KIacCU(PUKAMU BEUIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHAaBIMBAaTh NPUYUHHO-CJCIACTBEHHBIE CBA3UM MEXKIAY HW3y4aeMbIMU
SBJICHUSIMU;

CTPOUTHh JIOTUUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, JEIyKTHBHBIE, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M NPOTHBOPEUHS B paccMaTpUBAEMBIX
SIBIICHUAX, (POPMYIIUPOBATH BHIBOJIBI M 3aKIIIOUCHUS;

IIPUMEHATH B MPOLECCE IMO3HAHNUS, UCIIOJIb3yEMbIE B XUMHUHA CUMBOJINYECKUE
(3HaKOBBIE) MOJEIH, IPE0OPA30BHIBATH MOIEIbHBIE TPEACTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) D3JIEMEHTa, XHUMHUYecKas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakuuu — NpU PELIEHUH YYEeOHbIX IMO3HABATEIbHBIX M MPAKTHUECKUX 3a/1ad,
IIPUMEHATh Ha3BaHHBIE MOJIEJIbHBIC ITPEACTABIICHUS JUIS BBISIBJIICHUS XapaKTEPHBIX
IIPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUECKUX PEAKLUH.

2) 0a30BbIe HCCJIEA0BaTEIbCKUE NeUCTBUA:

BJIQJIETh OCHOBAaMH METOJ0OB HAYYHOT'O MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKuuu;

bopMyIMpOBaTh LIETH U 33]1a41 UCCIIEA0BaHUS, UCIIOIb30BaTh NOCTABJICHHBIC
U CaMOCTOSITEIbHO C(OpPMYIUPOBAHHBIE BOIMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI i (POPMUPOBAHUS TUMIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJIQJIETh HABBIKAMU CAMOCTOSITENIBHOTO IUIAHUPOBAHUSA W ITPOBEICHHUS
YUEHUYECKHUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIOIATh 32 XOJI0M
npoIecca, CaMOCTOSITEIbHO MHPOTHO3UPOBATh €ro pe3yibTar, (HOpPMYyIUpOBaThH
000011IeHHsI ¥ BBIBOJIbI OTHOCUTEIBHO I0CTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTUET O MPOIETAaHHON PadboTE;

npuoOperaTh ONBIT YYEHHYECKOM MCCIIEAOBATENbCKOM H  MPOEKTHOM
NEeSITeIbHOCTH, TPOSIBISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY
MIOMCKY METOJOB PEIICHUS IPAKTUYECKUX 3a/1ad, MPUMEHEHUIO Pa3JIudHbIX
METOJ0B IMO3HAHUA.

3) pabora ¢ ungopmaumeii:

OpPUEHTUPOBATHCS B PA3NMYHBIX HCTOYHMKAX HHMOpManuu (Hay4dHO-
NoMyJsIpHasl JIUTepaTrypa XHMHUYECKOTO COJIepKaHus, CHpPaBOYHBIE MOCOOUS,
pecypcol MHTepHeTa), aHamu3upoBaTh UHOOPMAIIMIO PA3IUYHBIX BUIOB U (HopM
MIPEACTaBIICHUS, KPUTHYECKHU OLICHUBATh ec JOCTOBEPHOCTh U
HENPOTUBOPEUYHUBOCTB;



dbopmynupoBarh 3anpoOChl U MPUMEHITh PA3IUUHBIE METOJIbI MIPU MOUCKE U
otObope wuHpOpmManuy, HEOOXOAWMOW [JIi BBIMOJHEHHUS Y4YEOHBIX 3ajad
OIPEEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJb30BaHUS HH(OPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUI U pa3jIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO (OpMYy  IpenCcTaBICHUS
uH(popMaIum (CXeMbl, Tpaduku, Juarpammbl, TaOJIUIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4yHbIM S3bIK B KayecTBE CpEACTBa Ipu padore C
XUMHUYECKON HHPOpMaLMen: MPUMEHATh MEXIpeaMeTHole (pusnyeckue u
MaTeMaTU4YeCKUe) 3HAKU M CUMBOJIBI, PopMyIibl, aO0OpeBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEoOpPa3oBbIBaTh 3HAKOBO-CUMBOJMUYECKUE CPENCTBA
HarJsiJHOCTH.

OBiajeHue YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€ iCTBUAMM:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOM TEMbI B XOJ€ IHAJIOra U/Win
JUCKYCCUM, BBICKa3blBaTh HJeH, (GOPMYIUpOBaTb CBOU  NPEIJIOKEHUS
OTHOCHTEJIbHO BBITIOJIHEHUS MPEAJIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTALUUEH pe3yJbTaTOB MO3HABATEIbHOU AESITENHLHOCTH,
MOJIy4E€HHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThI MO UCCIICAOBAHUIO CBOMCTB
U3Y4aeMbIX BEILLIECTB, peajr3aluu yueOHOro NpoeKTa U GOpMyIUpOBATH BHIBOIbI
[0 pe3yJibTaram IMPOBEIAEHHBIX MCCIIEAOBAHUN MYTEM COTJIACOBAHUS IO3ULMNA B
X0J1€ 00CYXJIeHUsI U 0OMEHa MHEHUSIMU.

OBiajleHUe YHUBEPCAJIbHBIMH PeryJIsITUBHBIMHY 1eCTBUSIMU:

CaMOCTOSITEIbHO IUJIAHUPOBATh M OCYIIECTBISITH CBOIO TMO3HABaTEIbHYIO
NeSTEIbHOCTh, OMpeAensst e€ Lenu M 3aJayd, KOHTPOJMPOBATH M MO Mepe
HEOOXOJAMMOCTU KOPPEKTHPOBATh MpeAJiaraéMblil  alTOPUTM JIEUCTBUIA TpHU
BBIMIOJIHEHUU YYE€OHBIX U HCCJENOBATEIIbCKUX 3aJlad, BbIOMpaTh Haubosee
3G GEeKTUBHBIN CIMOCO0 MX peHleHUss C YYETOM IMOJIy4YeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH J1€ATEIbHOCTH Ha OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATbBI
10 KUJIACC

[IpenmeTHbIE peE3yJbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUS»
OTPaXKaKOT:

c(hopMUPOBAHHOCTh TMPEACTABICHHM O XHUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYyYHOW KapTHHBl MHUpPA, POJIM XUMHUUA B IIO3HAHWM SIBJICHUU



Opupoasl, B (OPMUPOBAHWM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €&
(bYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIs pEeLIeHUs MPAKTHUECKUX 3a/1a4
U KOJIOTMYECKHM 0OOCHOBAaHHOT'O OTHOIIEHHSI K CBOEMY 3J0POBbBIO U IPUPOIHOM
cpexne;

BIIQJICHUE  CUCTEMOW  XMMMYECKHX 3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONIME TOHATHS (XUMUYECKUN DIEMEHT, aToM, »JIJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, XUMUYECKasl
CBSI3b, CTPYKTypHasi (popmyna (pa3BEpHyTass U COKpal€HHasi), MOJIb, MOJISIpHAas
Macca, MOJISIpHBIA O0OBEM, YIVIEpOJHBIN cKener, (YHKIMOHAIbHAs TPYMIa,
paguKal, U30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YTIEBOJOPOBI,
KHCJIOPOJ M a30TCOJEpIKAME COCAWHEHUs, MOHOMED, IMOJIUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS ); TEOPUU U 3aKOHBI (TEOPHUsL CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3BIK XHUMHH; MHUPOBO33PEHUECKHE 3HAHUS,
Je)Kale B OCHOBE IMOHUMAHUS NPUYMHHOCTA M CHUCTEMHOCTH XHMHYECKHX
SABJCHUHN, (PAKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX, COCTaBE, IMOJYYCHUU U
0€30MaCHOM HCMOJIb30BaHUU BAXHEUIIMX OPraHUYECKUX BEILECTB B OBITY U
MIPAKTUYECKOM AEATENbHOCTH YEJIOBEKA;

Cc(hopMHUPOBAHHOCTh YMEHHMI BBISBISATh XapaKTEpHbIEC MPU3HAKU TOHATHUH,
YCTaHaBJIMBaTh UX B3aMMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHATUS IIPU
ONMCAaHWU COCTaBa, CTPOCHUS U IPEBPALICHUI OPTaHUYECKUX COCAUHEHUM;

c(hopMHUPOBAHHOCTh YMEHUN HCHOJB30BaTh XUMUYECKYIO CUMBOJMKY IS
COCTaBJICHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO )
dbopMyn OpraHMYeCKMX BEIIECTB M YpaBHEHUH XMMUYECKHX pEaKluH,
W3TOTABJIMBATh MOJENA MOJIEKYJI OPTaHUYECKHX BELIECTB ISl WILTHOCTPALUHA UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hopMHUPOBAHHOCTh YMEHUM YCTAHABIIMBATH MPUHAJICKHOCTh M3yYEHHBIX
OpPTaHUYECKHUX BEIIECTB MO HMX COCTaBY M CTPOCHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynne CcoequHeHud (YrieBOoJOpOAbl, KHUCIOPOJA U a30TCOjepiKalye
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIC COEAWHEHHUs), JaBaTb MM Ha3BaHUS IIO
cuctemarnueckoit HomeHnknarype (IUPAC), a takxe mpuBOIUTH TPUBHAIbHBIC
Ha3BaHMUS OTHAENbHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPOIMWJICH, AalleTUJIEH,
ATUJICHTJIMKOJIb, TIUUEPHUH, (EHOJ, popMalbIeru, aueTaibJAeru, MypaBbuHas
KHCJIOTA, YKCYCHAsl KHCJIOTA, OJIEMHOBAsL KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIIIOK034,
bpyKTO3a, KpaxMal, IeJUI0I03a, TIUIHIH);

C(hOpMHUPOBAHHOCTh YMEHHUSI OIpPEACNSATh BHUABI XUMHUYECKON CBS3U B
OpraHUYECKHUX COeIMHEHUSX (OJMHAPHBIE U KPATHbIE);



c(hOPMUPOBAHHOCTh YMEHHS MPUMEHATH I[OJIOKEHUS TEOPUH CTPOCHUSA
oprannueckux BemiecTB A. M. BytnepoBa 1715t 00bsCHEHUsI 3aBUCUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUS] MacChl BELLIECTB;

c(hOpMUPOBAHHOCTh, ~ YMEHHUH  XapaKTepH30BaThb COCTaB, CTPOCHUE,
¢u3nyeckue W XMMUYECKUE CBOICTBA TUIHMYHBIX MpPENCTAaBUTENCH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, STaH, ATWUJICH, MPOIWIEH, alleTHUJICH,
Ooyranuen-1,3, MermnOyraauen-1,3, OE€H30JI, METaHOJ, STAHOJ, STUJICHTJIUKOJIb,
TIMIEepUH, (DEeHOJI, aleTanbJerus, MypaBbHHAs U YKCYCHas KHUCIOTHI, TJIFOKO3a,
Kpaxmall, [eJUTI0J103a, aMHHOYKCYCHasl KMCIIOTa), MJUTIOCTPUPOBATH TEHETUUECKYIO
CBA3b MEXKIY HUMU ypPaBHEHHSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIHUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hopMHUPOBAHHOCTH YMEHHSI XapaKTEPU30BaTh UCTOYHHUKH yTIIEBOJOPOTHOTO
Cblpbs (HEQTb, NPUPOJIHBIA Tra3, Yrojib), CHOCOOBI HX MEepepadOTKUH U
NPaKTUYECKOE NPUMEHEHUE POIYKTOB NEPEPAOOTKY;

c(hOpMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCIICHUS 1O XUMHUYECKUM
YpaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA UCXOJIHOIO BEUIECTBA WM MPOAYKTa
peakuuu IO HU3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WM NPOJYKTOB PEAKIUN);

c(hopMHUPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHUA OO0 OCHOBHBIX
METOJ]aX HayYHOTO MO3HAHMSI, UCIIOJIb3YEMbIX B XMMUU NP U3yYEHHUH BEIIECTB U
XUMHYECKUX SIBJICHUH (HaOroeHre, n3MepeHue, SJKCIIEPUMEHT, MOACIIMPOBAHUE),
UCII0JIb30BaTh CHUCTEMHBIE XUMUYECKHWE 3HAHUS [JIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH H UX
PUMEHEHHEM;

c(hopMHUPOBAHHOCTH YMEHUI COOJIIOIATH MTPaBUJIA MOJIb30BAHUSI XUMUYECKOM
MOCyA0H | JIaDOpaTOpHBIM O0OPYJOBAaHUEM, a TaKXKe IpaBuja oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATh W BBHITIOJHATH XUMHUYECKUN
HKCTIEPUMEHT (MPEBPALICHUS OPTAaHUYECKUX BEIIECTB NMPU HArPEBAHUM, MTOJTyUECHUE
TUJICHA W M3YUYEHHE €ro CBOMCTB, KAuE€CTBEHHbIE PEAKIUU OPraHUYeCKUX
BEIIICCTB, JCHATyparus OCJKOB NMPHU HArpeBaHWH, IBETHHIC PEAKIMH OEIKOB) B
COOTBETCTBUM C TpPaBWIAMU TEXHUKM O€30MacHOCTH MpH OOpalleHUu C
BEIIeCTBAaMH M Ja0OpaTOpHBIM O0OPYIOBaHUEM, MPEICTABIATh PE3YyIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amucy YpaBHEHHM COOTBETCTBYIOIIUX
peakuuit u GopMyIUPOBaATh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(hOPMUPOBAHHOCTh YMEHUH KPHUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHbOPMAIMIO, TOJyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEACTBa MAacCOBOM
uHbopmaru, MIHTepHeT u Apyrux);



c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWIa  DKOJOTHYCCKU
IIEIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOW JEATEILHOCTH B IIEIAX
COXPaHEHHUsI CBOEr0 3J0POBbS M OKPYXAKOIIEH NPUPOIHON CPEAbl, OCO3HABATH
OIACHOCTh BO3JICWCTBUS HA JKUBBIE OPTAaHU3MBbI ONPEACIEHHBIX OPTaHUYECKUX
BEIIeCTB, MOHMMAasi cMbich mokasarens [1JIK, moscHATh Ha mpuMepax CIoCOOBI
YMEHBIIICHUSI W TPENOTBPAIICHUS HMX BPEIHOTO BO3JECUCTBUS HA OPTraHU3M
YEJIOBEKA,;

TS 00y4aroumxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYNHBIX METOJAaX IMO3HAHUS BEIIECTB U
XHMHUYECKUX SIBIICHUM;

JUISL CIIENBIX U CJA0OBUASIIMX OOyYaroUMXCsi: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy 00o3HadeHult JI. bpailns s 3anucu XuMUYecKux

bopmyi.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUA Kypca «OOImas u HeopraHu4eckKas
XUMUS» OTPAKAOT:

C(hopMUPOBAHHOCTh MPEACTABICHUM: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pOJMA XUMUUA B I[IO3HAHUU SIBJICHHM
npupoabl, B (OPMUPOBAHMM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXO0JUMOM J1JIs1 PEIICHHSI MPAKTHUYECKUX 3a71ad
U DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBbIO U MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHHMI, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIArAIOIINE TMOHATHSA (XMMHYECKHH 3JIeMEHT, aToMm, H30Tom, S-, pP-, d-
AJIGKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJSIPHBIM O00BEM,
BAJIECHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCJICHUSI, XUMUYECKAsI CBA3b
(KoBaJICHTHAs, HOHHAs, METALTUYECKAasi, BOJIOPOHAS ), KpUCTAUTMY €CKast peIéTKa,
TUNBl ~XUMUYECKHX PEAKIUH, paCTBOP, DJIEKTPOJIMUTHI, HEIIEKTPOJHTHI,
ANEKTPOJUTHUYECKAST JUCCOIMAIMSA, OKHUCJIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON pEeaKIuu, XUMHUYECKOE PaBHOBECHE); TCOPHH W 3aKOHBI (TCOpHS
IIEKTPOJIMTUYECKON aucconuanuu, nepuoandyecknit 3akoH [[. Y. Menneneesa,
3aKOH COXpaHEHUSI MAaCcChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTHU, CUMBOJIMUYECKUN SA3BIK XUMUH,
MHPOBO33PECHUECKUE 3HAHUS, JICKAIMe B OCHOBE MOHHWMAaHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHUX SBJICHUH, (hDaKTOJOTHUECKHUE CBEIACHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U O€30TIaCHOM HCTIOJIb30BAaHUHN BAKHEHIIIMX HEOPTaHUIECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN JIEATCIbHOCTH YETIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHUI BBISABISITH XapaKTepHbIC MPU3HAKU TMOHSITHIM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MIPU
ONMCAaHUKM HEOPTaHMUYECKUX BELIECTB U UX MIPEBPAILECHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJISI
cocTaBieHHss (OpMya BEIIECTB M YpPaBHEHWH XUMHYECKHX  PEaKIIUH,
cuctemaruueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAETbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbld Ta3, YIVIEKUCIBIM Ta3, aMMHaK, rami€Has
U3BECTh, HErall€Hast U3BECTh, IUThEBAsI COJA, TUPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHI OTIPEAETSITh BAJICHTHOCTD M CTETIEHb OKUCIICHHS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJCHTHAas, HOHHAs, METAJUIMYECKasi, BOJOPOAHAs) B COCAMHEHUSAX, THUI
KPUCTAUTMYECKOM PEETKH KOHKPETHOrO BeEUIeCTBa (aTOMHAs, MOJIEKYJSIpHas,
MOHHasl, METAJIUTMYECKasl), XapakTep CpeAbl B BOJHBIX pACTBOPAaX HEOPTraHUUECKUX
COCJIMHCHUM,

c(hopMHUPOBAHHOCTH YMEHHI YCTaHABJIMBATh NPUHAJICKHOCTD
HEOPraHWYECKUX BEHIECTB MO HMX COCTaBY K OMNPENEIEHHOMY KiacCy/TpyIie
COEIMHEHUN (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAIUIbl, OKCHJIbI, OCHOBaHMUS,
KUCJIOTHI, aM(pOTepHbIE TUAPOKCHUIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHU PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /1.
W. MenpeneeBa u J€eMOHCTPUPOBATH EI0 CUCTEMATUZUPYIOLLYIO, 00BACHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

Cc(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaThb DSIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JieMeHTOB 1—4 mnepuoaoB Ilepuoamueckoil cuCTEMbI
xuMudeckux snemenToB JI. M. MenaeneeBa, MCHOb3ysl MOHATUS «S-, P-, d-
AIIEKTPOHHbIE opOuTtamm, «IHEPTeTUYECKUE  YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COEIUHEHUMN
1o nepuojaam u rpymnmnam Ilepuoandeckoit cucteMbl XuMUYeCKUX dieMeHToB Jl. M.
Menpeneena;

c(hopMHUPOBAHHOCTh YMEHHUI  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMHUYECKHUE CBOWCTBA HEOPraHMYECKUX BEIIECTB PAa3jIMYHBIX KJIACCOB,
NOATBEPKJATh CYHIECTBOBAHME T'€HETUUYECKOM CBS3UM MEXKIY HEOPraHUYeCKUMU
BEIIECTBAMH C TIOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(hopMHUPOBAHHOCTbh YMEHHMSI KJIACCUPHUIIMPOBATh XUMUUYECKHUE PEAKIMU 10
pPa3IMYHBIM TpU3HAKaM (YHCIIy U COCTaBy PEarupyrolMX BEIIECTB, TEIJIOBOMY
b deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKinu, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS PEAKUUM pa3IMYHBIX
TUTIOB, TIOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO OOMEHa, yUYUThIBAs
YCJIOBHUSI, IPH KOTOPBIX 3TU PEAKIIMH UIYT 10 KOHIIA;



c(hOpPMUPOBAHHOCTh YMEHHM TPOBOJUTH PEAKLUHU, TOITBEPKIAIOIINIE
KaueCTBEHHBIM COCTaB pPa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTEJBbHBIX PEAKIUI MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OaaHca
ATUX PEaAKIINN;

c(hopMHUPOBAHHOCTH YMEHHIA OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKIuu OT Pa3IMYHBIX PAKTOPOB; XapaKTEP CMEIICHU XUMUIECKOTO PaBHOBECHS
B 3aBHCUMOCTH OT BHEIIHEro Bo3enicTBus (npuniun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTb XUMHUYECKUE MPOLECCHI,
JeXalpe B OCHOBE MPOMBIIUICHHOTO IMOJIyY€HUS! CEPHOUM KUCIIOThI, aMMHUaKa, a
TaKke C(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIMIAX H
IKOJIOTHYECKUX MPOOIIEMaxX XUMUIECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS C HCIOJIb30BAHUEM
MOHSITUS «MaccoBasi JOJISl BEIIECTBA B PAaCTBOPE», 0OBEMHBIX OTHOIICHUH Ta30B
pY XUMUYECKUX PEAKIUIX, MAaCChl BEHIECTBA WM 00bEMa ra3oB MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BbEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(PQeKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, PEBPAIIICHUS U COXPAHEHUS YHEPT UM,

c(hopMHUPOBAHHOCTH YMEHHIA COOITIOATh MPaBWIIA TIOJIb30BAHUS XUMHYECKOU
NOCYIOM U J1abOparopHbIM OOOpPYAOBAaHUEM, a TaKXKe MpaBwia OOpaleHUs C
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH TI0 BBITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBHIMOJIHITH XUMUYECKUUN
HKCTIEPUMEHT (Pa3JIoKEHHE MEPOKCHIA BOJAOPOJIa B MPUCYTCTBUM KaTallM3aropa,
ONpEJEICHNE Cpelbl pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCAIbHOTO
WHIMKATOPA, BIUSHUAE PA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIHH,
peaklMu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklMd Ha cyibdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE YKCIIEPUMEHTAIBLHBIX 337a4 110
temam «Mertamnbsy u «Hemeramuibl») B COOTBETCTBUM C TPaBUJIAMH TEXHUKH
0€30MacHOCTH TP OOPAIIIEHNH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBaHUEM,
NPEJCTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
ypaBHEHHA COOTBETCTBYIOIINX pPEakiuii U (GOPMYIMPOBATh BBHIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

C(hOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHDOpMaNKIO, TOJYy4aeMyl0 W3 pPa3HbIX HCTOYHHKOB (CPEACTBa MacCOBOU
KOMMYHUKaIuK, IHTepHET U APYTrHX);



c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWIa  DKOJOTHYCCKU
IIEIECO00Pa3HOTO TOBEACHUSI B OBITY W TPYAOBOW ACSITEIHHOCTH B IICISAX
COXPaHEHHUsI CBOEr0 3J0POBbS M OKPYXAKOIIEH NPUPOIHON CPEAbl, OCO3HABATH
OITACHOCTB BO3/ICUCTBUS HA )KUBBIE OPTAHU3MBbI ONIPENEIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHITh Ha mpuMepax CHOCOOBI YMEHBIICHHUS |
MPEIOTBPALICHUS KX BPEAHOTO BO3JICUCTBHSI HA OPTAHU3M YEJIOBEKa;

JJ1s1 00y4arommxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAaX IMO3HAHUS BEIIECTB U
XHMHUYECKUX SIBIICHUM;

ST CJETBIX W CHa0OBUASIIMX OOyYaromMXCsi: YMEHHE HCIIOIb30BaTh
penbedHO-TOUCUHYIO cUcTeMy 0003HaueHui JI. bpaiins st 3anucu XuMU4ecKux

bopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM g poBbIe
Ne n/nt P Kontpoasusie | IIpakTuueckue (achp )
NMporpaMMmbl Bcero o0pa3oBare/bHBIC
padoThI padoThI
pecypcebl
Pazneq 1. TeopeTuueckue 0OCHOBbI OPraHU4e cKOil XUMHUH
[Ipenmer opranndeckor xumuu. Teopus
11 A 3 bubmuoreka IIOK
: CTPOEHUSI OPraHUYECKUX COETUHEHUM A. https://m.edsoo.ru/7f41c292
M. byrneposa
HUroro no pazneny 3
Pazneu 2. Yraesoaopoasl
21 I o 9 bubmuoreka IIOK
' PEACIILHBIC YITICBO/IOPO/BT — ATKAHbL https://m.edso0.ru/7f41c292
59 HenpenenbHblie yriieBoJOpO/IbI: alKeHBI, 6 1 bubmuotexa LIOK
' aJIKAJINCHBI, AJIKHHBI https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2.3 A 2
POMATIHECKHE JHICBONOPOE! https://m.edsoo.ru/7f41c292
24 [IpupoaHbIE HCTOYHUKHU YIIIEBOJAOPOIOB U 3 1 bubnnoreka LIOK
' UX mepepadoTka https://m.edsoo.ru/7f41c292
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xkanme opraHuyeckne coeIMHeHUSsI
Bu6nunoreka [JOK
1 )
3 Criuprt. Gerion 3 https://m.edsoo.ru/7f41c292
39 Anpaerupl. KapOOHOBBIE KUCTOTHI. 7 1 bu6nmmoreka [JOK
' Cnoxuble dQUpsI https://m.eds00.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Bu6nunoreka [IOK

3.3 YIIeBOEI 3 https://m.edsoo.ru/7f41¢292
Hroro 1o paznery 13
Paznen 4. A3oTcoaep:kanme opraHudecKue coejauHeHUs

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Hroro 1o paznerny 3
Pa3neu 5. BoicokomoJieKyasipHbIe cOeIMHE HUSI

5.1 ITnactmaccsl. Kayuyku. Bosokna 2 E;IL?SJ;I//I;T;I;Z(])_[S/I; 116292
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3ieioB U TeM g poBbIe
Ne ni/m P Konrtposbnsie | Ipakruueckue (mapp )
NMporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zne 1. TeopeTuueckue 0CHOBBI XUMHHU
C I i
TpoeHue aToMoB. [leprogudecknii 3aKoH BuGmiorexa LOK
1.1 u [lepuonnueckas cucTeMa XUMUYECKAX 3 https/m.eds0.ru/7f416292
anemeHToB 1. 1. Menneneera — '
12 Ctpoenue BemecTBa. MHOTooOpasue 4 bubnmnoreka [IOK
' BEILECTB https://m.eds00.ru/7f41¢292
bubmuoreka [IIOK
13 KUMUUECKUE peakiii 6 ! ! https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK
Hroro no paspeny 13 https://m.edsoo.ru/7f41c292
Pa3znea 2. Heopranuueckasi Xumust
bubmuoreka IIOK
2.1 Merazuet 6 1 https://m.edsoo.ru/7f41c292
bu6nuoreka [JOK
2.2 Hemeraner 9 ! ! https://m.edsoo.ru/7f41c292
53 CBs13b HEOPraHUYECKUX U OPTAaHUYECKUX 5 bubnuoreka [IOK
' BEIIECTB https://m.edsoo.ru/7f41c292
bub6nmmoreka [JOK
Mroro o pasaeny 17 https://m.edsoo.ru/7f41c292
Pa3nea 3. Xumusi 1 ;KU3Hb
3.1 XUMHS U 5KU3Hb 4 bubmorexa TIOK

https://m.edsoo.ru/7f41c292
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
n/n Tema ypoxa Bcero Korrrpoabiibie | - Hpakruieckite u3ydyeHusi | o0pa3oBaTeJIbHbIE
padoThI padoThI pecypcnl
1 [Ipenmer opraHn4yeckor XUMuUH, € 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUECHUE
Teopust cTpOEHUST OPraHUYECKUX
2 coequHeHuit A. M. byrneposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpeacraBienue o kiaccupukauu
3 opraHn4eckux Bemects. Homenknarypa 1
(cuctemaTnyeckasl) U TPUBUAJIbHBIE
Ha3BaHMs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTAaB U CTPOCHHUE, 1
TOMOJIOTUYECKUN PsIIL
Meras u 3TaH — npocTenme
° IIPEICTaBUTEIH AIKAHOB !
6 AJIKEHBI: COCTaB U CTPOECHHE, CBOMCTBA 1
7 OTWJIEH U IPOIUJIEH — MPOCTEHIINE 1
IIPEICTaBUTEIH AIKEHOB
8 [pakruueckas padota Ne 1. «llomyduenue 1 1
ITUJIEHA U U3y4EHUE €TO CBOMCTBY
Anxanuensl. byraguen-1,3 u
9 MeTunoyraaues- 1,3. [lomydenue 1

CUHTETHYECKOIO KaydyKa U PE3UHBI




AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMU,

10 TOMOJIOTHYECKUH psil. ALIETHIICH —
MPOCTEUIIMI MTPEACTABUTEND ATKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUYECKON
peaxkuuu

12 ApeHbl: 0eH3071 1 TOJTyoJI. TOKCHYHOCTh
apeHOB

13 I'eneTnyeckast CBSI3b YIIIEBOJIOPOJIOB,
MpPUHAJICKANMX K Pa3IMYHbBIM KI1accam
[IpupoiHbIE NCTOYHUKN YIIIEBOAOPOIOB:

14 IPUPOJHBIN Ta3 U MOMYTHBIE HETSIHBIE
rasbl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe UCTOYHUKHU YTIIEBOJOPOIOB:

15 MPUPOJIHBIN Ta3 U MOMMYTHBIE He(PTSIHBIC
rasbl, HeQTh M MPOIYKTHI €€ TepepadOTKH

16 KonTponrsnas pabota mo pasaeny
«YTIeBo0pOaAbD)
[IpenenbHbIe OHOATOMHBIC CITHPTHI:

17 METAHOJ ¥ 3TaHoJ. BojgopoaHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: STUIICHTIINKOIb U
TIULEPUH

19 DeHOoI: CTPOCHHE MOJIEKYIBI, (pU3HuecKue
U XUMUYECKHE CBONCTBA, IPUMEHEHHE

20 Anpaerugpl: GopMambaeru u
areTanpaerua. AleToH

21 OIHOOCHOBHBIE MTPEACTHHBIE KAPOOHOBBIE
KUCJIOTBI: MypaBbUHAs U YKCyCHast

22 [Ipaktuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCTIOTBI»

CTeapI/IHOBaSI H OJICMHOBAA KMCJIOTHI, KaK

23 HPEICTaBUTEIH BBICIIMX KapOOHOBBIX
KHCIIOT

24 MBpla KaK COJIM BBICIIIMX KapOOHOBBIX
KHCIIOT, X MOIOIIIEE JICHICTBHE
CrnoxHbIe 3(PUPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOKHBIX
3pupoB

26 XKupsbl: runponus, NpuMEeHEeHHE,
Ouooruyeckas poiib KUpPOB
VYrieBoapl: cocTaB, Kiaccu (KA.

27 Baxxneiinme npeacTaBUTENH: IIIIOKO3a,
bpykTO3a, caxaposa

28 Kpaxman u 11e/miroi03a Kak IpupoIHbIe
MTOJIMMEPHI
KonTpospHas pabota 1o pazueny

29 «Kucnopojacoaepkanme OpraHNIeCcKue
COCMHEHMUS»

30 AMWHBI: METUJIAMUH U aHUJINH
AMHHOKHUCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYECKUE COCTUHCHUS, UX
Ouonoruyeckoe 3HaueHue. Ilentuapt

30 benkn kak nmpupoaHbIe
BBICOKOMOJICKYJISIPHBIC COCIIUHCHUS

33 OCHOBHBIC TOHATUS XUMUH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OcCHOBHBIE METOIBI CHHTE3A




[Imactmaccel, Kaydykd, BOJIOKHA

BBICOKOMOJICKYJISIPDHBIX COCIUHEHUM.

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTrBo yacos

Bcero

KonTposbHbie
padoThI

IIpakTnueckue
padoThI

Jdara
u3y4eHHUst

DJIeKTPOHHBbIE
¢ poBeIe
oOpa3zoBaTreJibHbIE

pecypesbl

XUMHYECKUH IEMEHT. ATOM. DJEeKTpOHHAs
KOH(UTYpaIus aTOMOB

Ilepnonnueckuii 3akoH u Ilepronuueckas
CHCTEMAa XMMHUYECKUX 3J1eMeHTOB /I. H.
MeHeneeBa, UX CBsI3b C COBPEMEHHOM
TEOPUEH CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XAUMUYECKUX DJIEMEHTOB U UX COCTUHECHHH 10
rpynmnam u nepuoaam. 3HaueHHe
MEPUOIMYECKOTO 3aKOHA M CUCTEMBI
xuMuuecknx 3yemMeHToB .. MeneneeBa B
Pa3BUTHU HAYKU

Crpoenue BenecTBa. XUMUYeCKas CBs3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsi3U. BojopoiHas cBsI3b

BaneHTHOCT. DJAEKTPOOTPUIIATENEHOCTb.
Crenenn okuciieHns. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHUS

HOHSITI/IC (6] I[I/ICHepCHbIX cucremax.
HcTHHHBIE U KOJUIOUTHBIC PACTBOPBI.
MaccoBast 10J1s1 BEIeCTBa B pacTBOpe




Knaccudgukanust 1 HoMeHK1aTypa
HEOpPraHM4ecKUX COeAMHEeHUH. ['eneTnyeckas
CBSI3b HEOPraHUUYECKUX BEILECTB, Pa3IMUHBIX
KJIaCCOB

Knaccudukanus xumMuueckux peaxuuii B
HEOPTaHMYeCKON U OPraHMYeCKON XUMHH.
3aKOH COXpaHEHMsI MacChl BELIECTB; 3aKOH
COXpaHEHHUS M TIPEBPAIICHUS SHEPTUH IIPH
XUMHUYECKUX PEaKIIHIX

CxopocTth peakunu. O6paTUMBbIe peaKIuu.
XHUMUYECKOE PABHOBECHE

10

[Ipakruyeckas padora Ne 1. «BnusiHue
pa3inyHbIX PAKTOPOB HA CKOPOCTh
XUMHYECKOW PEaKIium»

11

DnekTponutrydeckas auccounanus. [lonstue
0 BojiopoiHOM TTokasarene (PH) pactsopa.
Peakiiuu nonnoro oomena. ['maponms
OpPraHUYECKUX U HEOPTAaHMYECKUX BEIIICCTB

12

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIC
peaxuuu. [TonsTre 06 snexrponmnze
pAacIUIaBoOB U PaCTBOPOB COJIEH

13

KonTponbHas pabota no pasueny
«Teopernueckue OCHOBBI XUMHM

14

Mertanisl, ux nonoxenue B [lepuoanveckoit
CHUCTEME XUMUYECKUX 3eMeHTOB [[. 1.
MenieneeBa 1 OCOOCHHOCTH CTPOCHUS
aToMoB. O01me ¢u3nveckue cBOMCTBa
METaJIIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psijl
HaINpsOKEHUH METaJIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHIIMX
METaJNIOB (HAaTPUH, KWK, KAJILIUI, MarHUM,
ATIOMUHUN) U UX COETMHEHUI

17

XUMUYECKHE CBOMCTBA XpOMa, MEJU U UX
COeTUHEHU N

18

XUMHYeCKHe CBOMCTBA [IMHKA, JKele3a U UX
COeTUHEHU N

19

[pakruueckas padota Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 334 110 TEME
«Metaib»"

20

Hemertabl, ux 1mojioxKeHue B
[lepuoauueckoi cucTeMe XMMUYECKUX
anemenToB JI. 1. MenneneeBa u
0COOEHHOCTHU CTPOCHHS aTOMOB

21

®uznyeckue CBOHCTBA HEMETAIIIOB.
AnoTpornusi HeMeTaioB (Ha puMepe
Kuciopoza, cepsl, Gochopa u yriaeposa)

22

XUMHYECKHE CBONCTBA raJIOTEHOB, CEPBI U UX
COeTUHEHN N

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u uxX
COeTMHEHN N

24

XUMUUYECKUE CBOMCTBA YIJIEPO/ia, KPEMHUS U
UX COeIUHEHUN

25

[IpuMeHeHNE BaXKHENIIIMX HEMETAIIOB U KX
COeTMHEHU N

26

O000IEeHNE U CUCTEMATU3ALIMAA 3HAHU M 10




teMe «Hemeraiuey. BeraucieHnus mno
YPaBHEHHUSIM XUMUUYECKUX PEAKUUN U
TEPMOXUMHUYECKUAE PACUETHI

[Ipakrudeckas padora Ne 3. «PemeHue

27 JKCIIEpUMEHTAIBHBIX 33Ja4 I10 TEME 1
"Hemerambr'"y

28 KontponbeHas padora mo temMam «MeTaJlbhy 1
u «Hemeraiuib»

29 Heopranuueckue u opraHM4ecKue KHCIOTHI. 1
Heopranuyeckue u opraHuuecKiue OCHOBAHUS
AmdoTepHble HEOpPraHUYECKUE U

30 OpraHHUYecKre coelnHeHus. | eHeTnueckas 1
CBSI3b HEOPTAHUYECKUX U OPTAaHUUCCKUX
BCIIICCTB
Ponb xumun B 00ecIiedeH MU SKOJIOTHIECKOM,

31 YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, 1
pPa3BUTHHU MEAUITUHBI
[peacraBienust 00 OOIMX HAYYHBIX

32 MPUHITAIIAX TPOMBIIITIECHHOTO TTOTYICHUS 1
BaXKHEHUIIIMX BEIIIECTB

33 UenoBek B MHpE BEIISCTB ¥ MAaTEPUAIOB 1

34 XuMHS U 37I0POBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

» Xumust, 10 xknacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A.
AxunonepHoe o0mecTBo «M3narenbctBO «IIpocBeenne»

» Xumus, 11 knacce/ 'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A.
AxtmmonepHoe o0miectBo «M3narenbcTBo «IIpocBemieHne

METOANUYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUP®POBBIE OBPASOBATEJIBHBIE PECYPCBI UPECYPCBI CETH
HUHTEPHET

bubmoreka LIOK https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292

