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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XuUMUM Ha YPOBHE CpeaHero oomero o6pa3oBaHus
pa3zpabotrana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpa3zoBanuu B Poccuiickoit ®denepanuny», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHON MPOrpaMMbl CpeHEro o0IIero oOpa3oBaHUs
(®OIT  COO), npencraneHHbix B DegepaibHOM  rOCYJIapCTBEHHOM
oOpazoBarensHOM ctangapre COO, c¢ yuérom Konmenmuu mnpemnoiaBaHus
ydeOHOro mpeamera «XuMHs» B 00pa3oBaTeNIbHBIX opraHuzanusx Poccuiickoi
@denepanvy, peanu3yOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMBI, U
OCHOBHBIX TONIOkeHUN «CtTpateruu pa3BuUTHA BocnuTaHusi B Poccuiickoi
@®enepanuu Ha nepuoa a0 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0M0B K pa3paboTKe MporpamMmbl IO XUMHUHU, K OINPEAEICHUIO
oOmielt crpareruy 00y4YeHus, BOCIUTaAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npenmMera «Xumus» it 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIM
koHuenrtyanbHble nojoxkeHus ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IEJNIEH,
COJIepKaHus, pe3yibTaToB OOydeHHs U TpeOOBaHHM K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON  OpraHu3aliu, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. IJTH UEHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB MPUPObI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOILLIEH KYJIBTYpPBI
YeloBeKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3M0POBBI0 M TPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue
o0yyJaromuxcsi Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHUs CPECTBAMHU YUEOHOTO
npeaMera «XHUMHSD», COJIEpNKAaHUE M TNOCTPOCHHE KOTOPOro OIpPEAENICHbl B
nporpaMMe MO XUMHUHM C Y4ETOM CHEHU(PUKA HAYKHM XHUMUHU, €€ 3HAuYeHus B
MO3HAHUU TPUPOJBI U B MATEPUATLHON KU3HU OOIIECTBAa, a TaKXKe C YUYETOM
oOumuMXx 1ened W NPUHLMIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obmiero oopaszosanus B Poccuiickoit denepanuu.

XUMUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpPaeT 0CcoOyI0 pojib B
COBPEMEHHOW IMBUJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALMOHATBHOTO HAYYHOTO MBILIIECHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABIEHUS 00 OKPYKAIOIIEM MUPE KaK O €IHHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (hopMHpyeTcss B XMMUU Ha OCHOBE NOHHUMAaHUS
BEIIECTBEHHOTO COCTaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJAEMCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XMMUs CTAJIA
HEOThEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHsI KaK Hayka
CO3MJATENbHAs, KAK HayKa BBICOKMX TEXHOJIOTUM HampaBlieHA Ha PENICHUE
TJI00AIbHBIX  TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON O€30MacHOCTU U OXPaHbI 3J0POBBSI.

B cootBercTBUM ¢ OOMMMM WEISIMH W MPUHIIUIAMH CPEIHEro OOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIl yPOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0O MM JJiA BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIOYEHUA B JKU3Hb COLMYMa, MPOAOJIKEHUS
00pa3oBaHUs B pa3IUYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipemMeTa  «XUMHSD»  SIBISIOTCA  0a30Bble  KypChl —
«Opranuyeckas xuMus» U «OOmas u HeopraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKU: CHUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XMMHHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHu4eckor xumMuu. @OpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHWUW NPU W3YyUYEHUHU
npenMeTra oOecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3us
BEIIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUM XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMUs» CcPOpMUpPOBaHA B MPOTPaMME IO XMMHUU HA OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3y4YeHHI0 y4eOHOro wMarepuana © OOyCIIOBIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XUMHH BENIECTBA
paccMaTpUBAaKOTCA HA YPOBHE KIIACCUYECKOM TEOPUHM CTPOEHHUSI OPTaHUYECKUX
COCIMHEHUW, a TaKXE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIIEKTPOHHBIX
MpeACTaBICHU O cTpoeHuHu BemiecTB. CBeleHUs 00 H3yd4aemblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIIEBOJAOPOJOB 10 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COCIMHEHUMUA. B Kypce OpraHM4eckol XWMHUHU NOJYYarOT pPa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHMs MEPBOHAYAIBHbBIC
MPEJCTABICHUS O XUMUYECKOU CBSI3M, KJIACCU(PUKAIIMOHHBIX MpPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIUN.

[Tonx HOBBIM yrioM 3peHuss B mnpeameTe «Xumus» 0a30BOro YpOBHS
paccMaTpUBAEeTCs M3YyUYEHHbIH Ha YPOBHE OCHOBHOrO o0OIIero oOpa3oBaHusA
TEOpETUYECKU Marepual U (AKTOJIOTUYECKHE CBEICHUS O BeIIeCTBaX W
XUMUuYecko peakiuu. Tak, B yacTHOcTH, B Kypce «OOIas u HeopraHuydeckas
XUMUSD» OOyYaroIIMMCsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJNOJIOTHYECKUX TO3UIUH,



rIy0oke TIOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
006o0m1aromien 10 00bSICHSAIONIEH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaKHEHMILIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHCHHH, a TAK)KE O XUMUYECKHUX PEAKIHIX, UX CYINTHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsercs B Kypcax 10 m 11 xkiaccoB
AJIEMEHTaMH COJIEPKaHUsI, HMEIOIIMMH KYJIbTYPOJOTUYECKUM W TPUKIATHON
XapakTep. OTH 3HaHMUS CHOCOOCTBYIOT ITOHHMAaHHUIO B3aMMOCBSA3UM XUMUHU C
IpPYTUMH HayKaMH, PACKpBIBAIOT €€ POjb B TO3HABATEIBHOW M MPAKTUYECKON
JESTENHHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAKEHUS K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBAaTHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBS3aHHBIX C XHMHEW, KPUTHYECKH OCMBICIHBAThL WH(OPMAIUIO U
MPUMEHATh €€ i1 TIOTOJHEHUS 3HAHWM, pelIeHUS WHTEJUICKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIIEI0BATENbCKUX 3a/1a4. B 11e1oM cojepskanue yaeOHOTo
npeaMera «XUMHS» — JaHHOTO  YPOBHS  M3YYCHHS  OPUCHTHUPOBAHO  Ha
dbopmupoBaHUe y OOYYAIOIIMXCS MHPOBO33PEHUECKONW OCHOBBI JIJISI TTOHMMAaHUS
bunocodhckux MAeH, TakMX KaK: MaTepUaIbHOE €IMHCTBO HEOPTaHHMYECKOTO U
OpraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM U
CTpOEHHEM, II03HABAEMOCTh TMPUPOJHBIX SBIICHUH ITyTEM OKCIIEPUMEHTa |
peIIeHUs] TMPOTHBOPEYMH MEXKIYy HOBBIMH (aKTaMU H  TEOPETUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJIOTUUECKHUX TpoOsieMm, a
TaKke MpolJeM cCOepeKEHUsT YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MAaTEPUAJIOB.

B nmmane pemieHums 3a7ad  BOCIHTAHWS, PA3BUTHS W CONHAIA3AIUU
OoOy4Jaromuxcs TPUHITHIE MPOTPAMMON IO XUMHUU TOJXOJBI K OIpPEACIICHUIO
collepKaHUs M TOCTPOCHUSA TpeAMeTa MpeAyCMaTpuBalOT (QOpMUPOBaAHUE
YHUBEPCAIbHBIX Yy4y€OHBIX JEHCTBUM, HUMEIOIUX 0a30BO€ 3HAYEHUE A
pPa3TUYHBIX BHJOB JICITCIBHOCTH: pEIIeHUs TMpoOJieM, TIOWCKa, aHaiu3a Hu
00paboTku nHpOpPMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHNUS OIbITa MPAKTUIECKOM
U HCCIEA0BATENbCKOM JESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpemogaBaHWsS XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHHUs, TaK M HA YPOBHE CPEIHEr0 00IIero 0Opa3oBaHMs, IIPH ONPEACICHUN
coJlep KaTeIbHOM XapaKTepUCTUKH IIeJied HU3Y4YeHHUs NpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHKE OCHOB
XUMHUYECKON HAayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JIESTENHPHOCTA YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKOM TOUYKHM 3pPEHHUS] TaKOW MOJXOJ K OMpPEAENCHUIO IeNed U3ydeHUs
MpeMETa SIBIISICTCS BITOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM ILIEJISIMU W3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIIOTCA:

e (¢opMHUpOBaHHWE CHUCTEMbl XHUMHUYECKMX 3HAHUW KaK  BaKHEHIIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIYeBble MOHATHUS, (pyHIaMEeHTaJbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHUE fA3bIKA HAyKH, YCBOCHUE U IIOHMMAHHUE CYIIHOCTU IOCTYIIHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUen
UX PA3BUTHUSA U CTAHOBJICHMUS;

e (opMupOBaHME U Pa3BUTHUE MPEACTABICHUIN O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX JUIsl HpPHOOpeTeHUs
YMEHH OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOIIMX MECTO B IIPUPOJIE, B MPAKTUYECKOW U MIOBCEAHEBHON KU3HU;

e pPa3BUTHE YMEHUU U CIIOCOOOB NIEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM
U OOBSACHEHHMEM XHMHMUYECKOTO OJKCIIEPUMEHTa, COOJIOJECHUEM IIPAaBUI
0e30MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsny ¢ atuMm, conep:kaTenbHas XapaKTEpUCTHKA LIEJIEW U 3a/1a4 U3y4EHHS
IIpeaMeTa B IPOorpaMMe 10 XMMUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeqHero oluiero oopasoanus. CeronHs B
MpernoJlaBaHu  XUMHUM B OOJIbIIEd  CTENMEHH OTHAETCA  MPEANOouYTEeHUe
MPAaKTUYECKOM KOMIIOHEHTE COAEp)KaHHUs OOy4YeHUs, OpPUEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIIYCKHUKA 00II€00pa30BaTENIbHON OpraHu3aliy, BIAACIOIIET0 He
HaOOpoM 3HaHUM, a (YHKIMOHAJIBHOW T'PAaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSIMU aKTHUBHOTO TIOJIyYEHUs 3HAHUM M NMPUMEHEHUS UX B PEAIbHOMN JKU3HU
JUISL pELLICHUS TPAKTUYECKUX 3a/1a4.

B cBa3u ¢ stuM npu u3ydeHMM IpeaMmera «XUMHUsS» JTOMHHHMPYIOIIEE
3Ha4YeHHE NMPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

afanTamys oO0y4arolMXcsl K YCIOBHSAM JUHAMHYHO Pa3BUBAIOILIETOCS MHPA,
(GbopMHpOBaHHE  HMHTEJUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHITHIO TPAMOTHBIX
pelIeHNN B KOHKPETHBIX *KU3HEHHBIX CUTYalMsAX, CBA3AHHBIX C BEIICCTBAMMU U UX
IIPUMEHEHUEM;

(dopmupoBaHre y OOYYarOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS Pa3IUYHBIX BHJOB
JESITEeIbHOCTU: PELICHUs Mpo0sieM, MOUCKa, aHaiau3a U o0paboTku MHpopmanuu,
HEOOXOAMMBIX [UIsl MPUOOPETEHUsl ONbITa JEATENbHOCTH, KOTOpas 3aHUMAEeT
BAJKHOE MECTO B NO3HAHMM XUMHHM, a TaKXKe Uil OLEHKU C TO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XUMHYECKHX
IIPOLIECCOB HA OPTraHMU3M Y€JI0BEKa U IPUPOIHYIO CPENY;



pa3BUTHE MO3HABATEIBLHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX W TBOPUYECKHX
CIOCOOHOCTEN 00yYarOIIMXCA: CIIOCOOHOCTH CAMOCTOSITEIFHO MPUOOPETATh HOBBIE
3HAHMS TI0 XHMHUHU B COOTBETCTBHUH C )KM3HEHHBIMHU MTOTPEOHOCTSMH, UCIIOIH30BaTh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMU JIJIsl MIOUCKA M aHaliv3a y4yeOHOU u
HAyYHO-TIOMYJISIPHOM UHPOPMAITUN XUMUYECKOTO COIePKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOLIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUS, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, aKKyPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPHU IJIAHUPOBAHWHM M TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydarommxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJICHHOCTH XUMHH, €€ BaXXHOW DPOJIM B PEIICHUH TJI00ATBHBIX MPOoOIeM
pallMOHATILHOTO TIPUPOIOTI0JIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHMHA IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydebnoM mmaHe cpemHero oOImero oOpa3oBaHUS MpeaMeT «XUMUS
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeIMeTHON o0iacTu «EcTecTBeHHO-HayuYHBIE
MIPEMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX JUJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmero odpazoBaHus, coctaBisieT 68 acoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heeno).



COILEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMUH

[IpenmeT opraHn4eckoil XUMUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOEHUS OPraHUYECKUX
coenunenuii A. M. Bytneposa, e€ ocHOBHBIE OJI0)KeHUs. CTPYKTYpHBIE (POPMYITBI
OpraHu4eckux BewiecTts. l'omosorus, wu3omepus. XuMUYECKas CBiI3b B
OPraHNYEeCKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIEC CBA3U.

[IpeacraBnenue o KiacCU(pUKALMK OpraHuyeckux BewiecTB. HomeHknaTtypa
OpraHUYECKUX COEAUMHEHUM (CUCTEMaThyecKas) | TpUBUAJIbHbICE Ha3BaHUs
BOKHEUIINX MPEIACTABUTENIEH KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
O3HAKOMJIEHHME € 00pa3laMu OpraHWYeCKHX BEIIECTB M MaTepualaMH Ha HUX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAONIOACHUE U
OMMUCAHNE AEMOHCTPALMOHHBIX ONBITOB 10 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
[pU HarpeBaHuu (TUIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB WU CTPOCHHE, TOMOJIOTMYECKMU psAn. MeraH u 3TaH —
NPOCTEUIITNE TPECTABUTENTN AalIKaHOB: (PU3MYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuu 3aMelieHuss U TOPEHMs), HaxXOXKJACHUE B NPUPOJE, TMOJydeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psl. DTUIIEH U TMPONWIEH —
NPOCTEUIITNE TPECTABUTETN AaJIKEHOB: (PU3MYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpaTallUM, OKUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOyramuen-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKHE CBOWCTBa (peakiusi mojaumepuszanuu). [lonmydeHue CHUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIOTUUECKUH psijl. ALETUIICH
— MPOCTEHIIMIA TPEICTABUTENIb AJIKWHOB: COCTaB, CTPOCHHUE, (DU3UYECKUE W
XUMUYECKUE CBOMCTBA (pEakiMu THIPUPOBAHUSI, FAJOTCHUPOBAHUS, THIPATALINH,
TOpEHHUsl), MOJyYeHUE U IPUMEHEHHUE.

Apensbl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHME U XUMUYECKHE CBOMCTBA
(peakuuy raJjOreHUPOBAaHMSI U HUTPOBAHUS), MOJIyYEHUE U MpPUMEHEHUe. 1oryon:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJyYyeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALMMA K
Pa3JIMYHBIM KJIACCAM.

IIpupoaHble MCTOYHUKU YTIIEBOAOPOAOB. IIpupoaHbli ra3 W IOIyTHBIE
He(dTaHble Ta3pl. Hed1h m e€ mpoucxoxaenue. CrnocoObl nepepaboOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaaUTHYECKHil), nuponu3. [Ipomykrs
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITY. KameHHbIi
YTOJb U NPOAYKTHI €ro nepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHMS BEUIECTB W MX NPEBPALICHUN:
O3HAKOMJIEHME C 00pa3naMu IJJaCTMAcC, KaydyyKOB W pE3HMHBI, KOJUIEKLIUU
«Hedptp» u  «Yromp», MoIeIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEJACHUE OPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA

Y NU3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluucnenuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOJYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranHu4eckue coeJMHeHHus

[IpenenpHble OJHOATOMHBIE COUPTBHL. MeETaHON W H3TAHOJ: CTPOCHHE,
¢u3nueckue M XHUMHUYECKHME CBOMCTBA (peakuMd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHUE), NpUMEHEHHEe. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJA U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  COMPTHL. DTWICHIJUKOIb W  IJIHMIEPUH: CTPOCHHE,
¢u3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO ILETOYHBIMHU
MeTaJUlaMH, KaueCTBEHHas peakuus Ha MHOTOAaTOMHbIE crUpThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauuepruHa U 3THIIECHTJIAKOJIS.

@deHo: CTpOCHHE MOJEKYJbl, (PU3NYEeCKHUe U XUMUYECKHE CBOMCTBA.
Tokcuunocts (penona. [lpumenenne gpenona.

Anpnerunpl U kemouwvl. DopManmpaerui, aUETAIBAECTHI: CTPOCHHUE,
bu3znyecKkue U XMMUYECKHE CBOICTBa (peaklUMHd OKHCIEHHUS U BOCCTAaHOBIICHUS,
KauyeCTBEHHBIE PEAKIUN), TOJTyUYeHNE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTPOEHHE, (PU3NYECKHEe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
o0miue Uil Kjiacca KUCIOT, Peakius 3TepupuKalum), MoJIydeHue U NpUMEeHEHHUE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KaPOOHOBBIX KMCIIOT, UX MOIOIIEE ACHCTBUE.

CnoxHble 3(Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KuCHOT. ['muaponus
cnoxHbIX ¢upoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorundeckas
POJIb JKUPOB.



VYraneBoapl:  cocTaB, KilacCH(HKAIUs ~ YIJIeBOJOB  (MOHO-, [JHU- H
nosiMcaxapuibl). ['r0ko3a — mpocTeduii MOHOCaxapu: OCOOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEUCTBHE C
ruapokcuoMm Meau(ll), okucnenune amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJACHHWE B TMPUPOAE, NMPUMEHEHHE,
ouonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u memntono3a Kak NpupojHbie monuMepbl. CTpoeHue kpaxmaina u
Heuono3bl. PU3NYEeCKUe W XHMMHUYECKHE CBOMCTBAa Kpaxmajia (THUApPOIH3,
KAuECTBEHHAsI PEaKIUs C HOJOM).

OKCHepUMEHTAIbHBIE METOJbl HM3Y4YeHHsS BEIIEeCTB W HUX MPEBpaIlCHU:
MPOBE/ICHNE, HAONIOJCHHUE M OMHCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJa
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIULEPUHA C
ruapokcuom menu(Il)), anpaerunos (okuciIeHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) um ruapoxkcumom wmenu(ll), B3aummonmecTBHE Kpaxmania C HOJAOM),
MIPOBEICHHE NMPAKTHYECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluucinenuss 1mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM IMPOJYyKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WK IPOJYKTOB PEAKLIUN).

A3oTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuyeckue coeauHeHus. dusndeckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe IiuiuHa). buonornyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuasl.

benky Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHasd,
BTOpUYHAS M TPETHUYHAsl CTPYKTypa OenKkoB. XHUMHYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATypallksl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB W HUX MPEBpAIICHUIL:
HaOJII0/IEHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JeHATypauus OeKOB IpU
HarpeBaHUM, IBETHbIC PEaKIIUU OEIKOB.

BbicokoMouieky IsipHbIe COeIHHEHUS

OCHOBHBIE MOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHN —
MOJIMMEPU3AIUs U TOJTUKOHIEHCAIUS.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-
Hay4YHBIX MOHSTUHN, TaK U TOHATHUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIEC MMOHSATHUSA: SBJICHUE, HAYYHBIN (DAaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccudUKaIus, NepruoIMIHOCTb, HAOII0ICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJCITUPOBAHUE.

®uzuka: MaTepus, DSHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DPHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEJIMUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (O€NKH, YIJIEBOMBI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHosmorusi: MOUIIEBbIE MNPOAYKTHI, OCHOBBI PAlMOHAJIBLHOIO MUTAHUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpernapaThl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMUU

XUMUYECKUM dneMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTH4ecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeieNieHuss JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DIEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

Ilepnognueckuil 3akoH U Ileprognyeckas cucremMa XMMHYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepUOAUYECKOr0 3akoHa U [lepuoamyeckoil cuctembl
xuMuueckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMMHUYECKHX DSJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEHIECTB MO TPyIIaM U MEepUOJaM.
3HaYeHUE NMePUOJUYECKOro 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKasi CBs3b. BHJbl XHMHYECKOW CBSI3U
(koBasieHTHasi HEMoJisipHas M MOJsSpHas, MOHHAs, MeTajuihnyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJECHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIM U  JIOHOPHO-
akuenTopHbslil). BomoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
IOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTALNINYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAUIMYECKOU PELIETKHU.

[Tonsitue o nucnepcHbIx cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10151 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCUHECHUMN. Homenknarypa
HEOPraHMYECKHX BeIIeCTB. ['eHeTMyeckas CBA3b HEOPraHWYECKUX BENIECTB,
MPUHAIICKANUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas  peakmusa.  Knaccudukamuss — XMMHYECKHX — peakIuid B
HEOPraHMYEeCKONM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILLICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakliH, €€ 3aBUCUMOCTbh OT pa3audHbIX (paxTopoB. OOpaTUMBbIe
peakunu. XuMHYECKOe paBHOBecue. DakToppl, BIUAKOIIAE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnekTponauTnyeckas auccouuanus. CuibHbIC U ciaadbie 251eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAS, HEUTPAJIbHAS, IEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBPALICHUN:
neMoHcTpanus Taonui «[lepuogudeckas cucrema xuMuueckux sneMmentos 1. U.
MeHnneneeBay, U3ydeHUE MOJIENed KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OTHMCAaHKE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3jIOKEHUE MEPOKCUA
BOJIOPOJIA B IPUCYTCTBUM KaTAJIN3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO HWHIWKATOpPa, pEaKIMd HOHHOIO OOMEHaA),
MPOBEJICHNUE MPAKTUUECKON paboThl «BiusHUe pa3IuuHbIX PAaKTOPOB HA CKOPOCTh
XUMHYECKOU pEaAKIIUM».

PacuérHble 3anaumn.

Pacy€tel 10 ypaBHEHMSAM XUMHUYECKUX pEAKUMM, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUEThl C HCIOJB30BAHHEM IIOHATUS «MACCOBAs
JIOJISl BEILIECTBAY.

Heoprannuyeckass Xumus

Hemerannel. Ilosmoxxenne HemetaiuioB B Ilepuogumueckoi  cucreme
xumuueckux sieMeHtoB J[. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
@®u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HA IpuUMepe
KuciIopoaa, cepsl, pocdopa u yriepoaa).

XUMHUYECKUE CBOWCTBA BaKHEWINMX HEMETAUIOB (TaJIor€HOB, CEpbl, a30Ta,
dbochopa, yrimepoga U KpeMHHs])) U HX  COCAMHEHUH  (OKCHUJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUI).

[IprumeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COCAUHECHUM.



Meramnsl. [lonoxenue meramnoB B llepuoamyeckon cucteMe XMMHYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OOmme guanyeckue cBorcTBa MeTauioB. CriiaBbl METAIIOB.
DIIEKTPOXUMHUYECKUI P HANIPSHKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEMIIIUX METAIOB (HATPUM, KaJIUil, KaJIblLIMi,
MarHui, aJtOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAUHEHUM.

OO6mue cnocoObl MmoiayyeHuss MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUIL:
U3y4YeHHe KOJJIEKIMH «MeTamibl U CIUIaBb», 00pa3llOB HEMETAIJIOB, pElICHUE
AKCIIEPUMEHTAJILHBIX 3a7a4, HAOJIOJIEHWEe M OINHCAHME JAEMOHCTPALMOHHBIX W
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMHU
KHCJIOT U LIEJI0YEel, KAUECTBEHHBIE PEAKIUU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B PEAaKIUU BELIECTB,
pacuéTel Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJTHO
U3 BEILECTB UMEET IIPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00ECIEUEHUM HKOJOTUYECKOM, YHEPreTUUeCKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUU MeauLUHBL. [loHSATHE O HayyHBIX METOJax MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpeacraBnenuss 00 OOHMMX HAyYHBIX MPUHLUIAX HPOMBIILIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEILIECTB.

YenoBek B MUpE BEUIECTB M MaTEpPUAIOB. BAXKHEWUIIHNE CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKLUHOHHBIE Marepuaibl, KpacKh, CTEKJIO, KepaMHKa,
MaTepuaibl s JEKTPOHHKH, HAaHOMAaTepHUasbl, OPraHUYECKUE WU MUHEPAJIbHbBIE
yaoOpeHus.

Xumus M 3J0pOBbE YEIIOBEKA: IPaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBujia O€30MaCHOTO MCIIOJIb30BAHUS MpENnapaToB OBITOBON XUMUU
B IOBCEJIHEBHOM KU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi  MeXNpeaMeTHBIX  CBS3€d TpW  M3yYeHUH OOmend u
HEOpraHn4eckor xuMun B 11 kiacce oCcylIecTBIISIETCS YEpE3 MCIOJIb30BAHUE KAK
OoOlIMX EeCTEeCTBEHHO-HAYYHBIX TOHSATHM, Tak ¥ TMOHATUH, SIBISIIOLUIUXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHATHSA: HAy4YHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEePUOAUYHOCTh, HAOII0ICHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



dusuKa: MaTepus, SHEPTUs, Macca, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUYECKUI YPOBEHB, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PM3UYECKUE BEJIUYMHBI U €AUHHUIIBI UX
MU3MEPEHUS, CKOPOCTh.

buomorus: kieTka, opraHum3M, JKocucTeMa, Owocdepa, Makpo- H
MHUKPODJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepanbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYPCHL.

TexHomorus: XMMHUYECKash MPOMBIIUICHHOCTb, METAJLUTYPIrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIHLCKOXO3IMCTBEHHOE IPOW3BOJICTBO, IHILEBAs
MPOMBIILJICHHOCTh,  (hapMarieBTUUeCKass  IMPOMBIILJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHAaIOB,
3JIEKTPOHHAS MPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OoOy4arolMMHUCsT POrpaMM CpeAHero o0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METanpeIMETHBIM U NpeaMeTHbM). HaydyHo-Meroanueckoil OCHOBOM IS
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrPAMM CPEIHEro OOIIEro
00pa30BaHMsI SBJIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B CcOOTBETCTBHM C CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o011iero oOpa3oBaHus BbIJIEJIEHBI CIEAYIONINUE COCTABIISAIONIHUE:

OCO3HAaHHUE OOYYaIOUMUMHCS POCCUUCKOM Tpa¥JaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIEHUIO;

HaJIM4Me MOTUBALUU K 00YUYEHHIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIMIA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolUXcs PYyKOBOJICTBOBAaTbCS B CBOEH
NEATENbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMH, NPUCYIIMUMHU LEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MMPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE peE3ynbTaThl OCBOECHUS MpEaMETa «XHUMUS» IJOCTUTAKOTCS B
€AMHCTBE YYEOHOW M BOCIUTATENbHOW JAESATENBHOCTHU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU
U HJealaMHd POCCHICKOro Tpa)KIaHCKOro OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMM W  MpaBWJIaMH  TOBEJCHUS,  CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOMO3HAHUS, CaMOpPA3BUTHUA M HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yJaroIIIXcsl.

JIM4HOCTHBIE  pe3yJbTaTbl OCBOEHHs IpeaMmeTa «XHUMHUS»  OTpPaKaroT
c(OpPMHPOBAHHOCTh OMbITA ITO3HABATEIILHOM U MPAKTUYECKON JESITeIIbHOCTH
oOy4Jaromuxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIOUMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax MW MPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTHUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PELIEHUH Y4EOHBIX U MO3HABATEIbHBIX 3a7ay, BBIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMATh M MPUHHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTHI IpYTUX MPU aHAIHU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XMMUM;

YBaXEHHUsI K TpOIleCCYy TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
OPUMEHEHUS! XMMHH, OCO3HAHMS TOIO, YTO JOCTHXKEHMSI HAyKH €CThb pPe3yJIbTaT
JUINTENIbHBIX ~ HAaOMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeca M IO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U MOCIETYHOLIEM
aHaJin3e MHPOpPMAIMKU O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, dTUYECKOT0 ITOBEICHHUS;

CHOCOOHOCTH OLICHMBATh CUTYAalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSMU,
Y NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICHh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTHM OLICHMBATh CBOE IMOBEACHUE M IOCTYIIKM CBOMX TOBapULIEH C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHWE ITOCIEICTBHHA I3THUX
ITOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHUS LEHHOCTEH 370pOoBOro u 0Oe30macHoro oOpas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PHU3MUECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmto/ieHUs1 TmpaBui O€30MacHOro OOpalieHusi C BEIIECTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYJAOBOM AEATEINBHOCTH,

NOHMMAaHUS LEHHOCTHM MPAaBWI HHJIMBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HAHMS TOCIEACTBUN M HENPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIbCKON
NESATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHMX BHJAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOEro KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPpodeccuil pa3IudHoro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 1O XUMUU;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYaJIbHON TpPaeKTOPUU
obOpa3zoBaHus, Oyaymieil mpodeccHr W peaau3alud COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTeH 0011IeCTBa;

6) 3K0JI0TUYeCKOTr0 BOCIIUTAHMSA:

HKOJIOTHYECKH II€JIECO00pa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

MMOHMMAaHMUS TJIO0AJTBLHOTIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOUN CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIDKEHUNW XUMHH IS
pEllIeHUsT BOIPOCOB PAIlMOHAIBHOTO MPUPOJIONIOIb30BAHUS;

AKTUBHOTO HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpPEL OKPYKAKOLIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTHUYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAILATh UX;

HaJIM4YUsl pa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHUS, YKOJOTMYECKON KYIbTYPHI,
OTbITa JIESITETbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOM
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTHUHU
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHMS CHenuUKH XHMHH KakK HayKd, OCO3HaHUA €€ polu B
(GOpMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUH 1EJIOCTHOTO
MpECTaBICHUS 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOAbl U UYEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWHU TPOOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM JUISI COBPEMEHHOM
IUBWIM3ALMU: B €€ TyMaHUCTHUYECKONW HAMNpPaBICHHOCTH M Ba)XXHOM pOJIM B
CO37aHMHU HOBOM 0a3bl MaTepuaIbHOW KYyJIbTYpbI, PEIICHUHU TI00aTBHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPrETUUECKOM, MUIEBON U
AKOJIOTMYECKON 0e30MacHOCTH, B PAa3BUTHU MEIUIIMHBLI, 00E€CTICUEHUU YCIOBUU
YCIEUIHOTO TpyJa W SKOJOTMYECKH KOM(OPTHOM KU3HU KaXJAOro 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAYyYHON TIpPaMOTHOCTH: TOHUMAaHUA CYIIHOCTA METOJIOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh



MoJTy4yaeMble 3HAHUA Ul aHAIU3a U OOBSICHEHUS SIBICHUN OKpPY’KAIOIIEro Mupa u
NPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JIeNaTh 0OOCHOBaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB H MMEIOIIUXCS JAHHBIX C LEJIbl0 MOJIyYeHUS
JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITETIbHO HCIIOJIb30BAaTh XUMUYECKHE 3HAHUS s
peleHus: npobsieM B PeaJbHbIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATENBCKON JESTENBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUHU C KU3HEHHBIMU IOTPEOHOCTSIMU;

MHTEpeca K 0OCOOEHHOCTSM TpyJa B pa3iM4HbIX cepax NpoecCUOHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeameTHble pe3ybTaThl OCBOCHHS y4eOHOTO IMpeaMmeTa «XHUMHus» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (GOPMHUPOBAHHS  MHUPOBO33pEHHUS  OOydaroumxcs
MEXIUCUUIUIMHAPHBIE (MEXIIpEAMETHbIE) O0IeHayYHble MOHSITHS, OTpaXkarollue
[IeIOCTHOCT, HAayYHOW KapTUHBI MHpa U CHEHU(PHUKY METOAO0B TO3HAHMS,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHs, SIBICHHUE,
MPOIECC, CUCTEMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UcCle0BaHNe, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHUE);

yHUBEpCaJbHbIE y4yeOHbIe NeiicTBUA (ITO3HABaTEIbHbIE, KOMMYHHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (byHKUMOHATBHOU
IPaMOTHOCTH U COIIMAIbHON KOMITETEHIIUN 00YyYaroInXCs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M YHUBEpCAJIbHbIE yueOHbIE
JNEUCTBHUs B II03HABATEILHOU U COLMAJIBHOMN ITPAKTHUKE.

MeranpenMeTHble PE3yIbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PETrYJISTUBHBIMU
JICUCTBUSAMU.

Osiaanenue YHHBEpPCAIbHBIMH y4eOHBIMH MO3HABATEIbHBIMU
AefCTBUSIMM:

1) 6a30Bble JJOru4YecKune aeicTBUsi:

CaMOCTOSITENILHO  (OpMYyJIHpOBaTh M aKTyaJlM3UpOBaTb  IMpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN ACATEIbHOCTH, 3aJaBas MapaMmeTpbl W KPUTEPUU HX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IIOCTABICHHBIMU LIEISIMU;

UCIIO/IB30BAaTh IPU OCBOCHUM 3HAHWM NPUEMBI JIOTMYECKOTO MBIIUICHUSA —
BBIJICJIATh XapAKTEPHBIE NMPU3HAKU TOHATUM W YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl O0BACHEHUS OTACIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHHUA M KpPUTEpUM MJIs KJIacCU(PUKALUKU BEIIECTB U
XUMHYECKUX PEaKIIUK;

YCTaHAaBIMBAaTh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyKIeHusi (MHIYKTUBHbBIE, JI€yKTUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHMUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUH CUMBOJINYECKHE
(3HAKOBbBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOIEIbHBIE MPE/ICTABIECHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XUMHUYECKOU
peakuu — MpH pElIeHWH Y4YEeOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3a]ad,
IPUMEHATh Ha3BAHHBIC MOJEIIBHBIE IPEICTABICHUS ISl BBIABICHMS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE H1eICTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O IO3HAHUS BELIECTB M XUMHUYECKHX
peaxkiuu;

(bopMyIUpPOBATH LIENIM U 3a/1a4U UCCIEI0BAHMS, UCIIOIb30BATh MMOCTABIECHHBIE
U CaMOCTOSTEIBHO C(OPMYJIHPOBAHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPAaBUIBHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUS HAOIIOJATh 33 XOIOM
mpolecca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIUpOBATH
00001IeHNSI ¥ BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh ONbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a1ay, NPUMEHEHUIO pPa3IudHbIX
METO/IOB IMO3HAHMUSI.

3) padora ¢ ungopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HHGPopMauuu (Hay4yHO-
HOMyJIApHasl JHUTepaTypa XHMHUYECKOTO COJEp)KaHHUs, CIpaBOYHBbIE IOcCOOus,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MH(POPMALMIO PA3IUYHBIX BUAOB U (OpM
IIPE/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;



(GbopMyIIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOJbl IPU MOUCKE U
orbope wuHPOpPMAIIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHS Y4YeOHBIX 3ajad
OIPENICIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HMCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U PA3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  HpEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKy, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4HbIA SA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKON HHpOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbL, (POpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaIJITHOCTH.

OBi1aieHHe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH 1eliCTBUSIMM:

3aJ1aBaTh BOIPOCHI 110 CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaJIora U/Win
JIUCKYCCUM,  BbICKa3blBaTh  HAeH, (OPMYIUPOBATb CBOM  MPEAJIOKEHUS
OTHOCUTEIBHO BBIIOJIHEHUS MPEITIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMpE3CHTalMell Pe3yJIbTaTOB IO3HABATEIbHON JIEATEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIbHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO HMCCIEJOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealu3aluyd y4eOHOro NMpoeKkTa U (popMyJIUpOBaTh BBHIBOBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIECJOBAHUNA MyTEM COTJIACOBAHMUS MO3MUIMHA B
X0Jie 00CyX1eHNUs 1 00OMEHa MHEHUSIMH.

OByaieHue YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYILECTBISATH CBOK I103HABATENBHYIO
NESATENbHOCTh, ONpenensis €€ Lead M 3aJa4yd, KOHTPOJMPOBaTh U IO Mepe
HEOOXOAMUMOCTH KOPPEKTUpPOBaTh MPEIaraéMblii  aJrOpUTM JAEUCTBUNA IpHU
BBINIOJIHEHUH YYEOHBIX M HCCIEAOBAaTENIbCKUX 3aJad, BbIOMpaTh Hauboliee
3¢ (PeKTUBHBIN €MOCO0 MX pEelEeHUss C Y4YETOM IOJyYEHUS HOBBIX 3HAHHA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
Y CAaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMS Kypca «Opranuyeckas XuMUS»
OTPaXXaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHUMHUUW B TIO3HAHWU SIBJICHUU



npupoabsl, B  (QOPMUPOBAHMM MBIIUICHUS W KYJbTYphl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIKOYACT:
OCHOBOIIOJIATAIONIME TOHATHUS (XUMHUYECKHH JJIEMEHT, aToM, DJEKTpOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAIGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMHUYECKAs
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTas M COKpall€HHAas), MOJib, MOJSpHAas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CcKeneT, (yHKUMOHANbHAs TpYIIIa,
paguKall, U30MEpHUsi, U30MEPBL, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIE€BOJOPOIbI,
KHUCJIOPOJ U a30TCOJEpKAIIUE COECIMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHs CTPOEHUS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA,
Jexaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (DAKTOJIOTMUYECKHE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJIb30BAaHUU Ba)KHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
NPaKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHMU BBISBIATH XapaKTEPHbIE NPU3HAKU MOHSITHUH,
YCTaHaBJIMBAaTh WX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIME IOHATHS MPU
ONMCAHUU COCTaBa, CTPOCHUS U IIPEBPALICHUN OPTaHUYECKUX COCAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHMM HCIOJBH30BATh XMUMHYECKYH) CHMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
(GbopMyn OpraHMYECKMX BEUIECTB U YPABHEHUM XUMHUYECKUX pPEAKLUH,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKUX BEUIECTB JUIsl WILTIOCTPALUU HX
XUMHYECKOT0 U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne COeAUHEHUH (yriaeBOJOPOAbI, KHUCIOPOI M a30TCOJAEpIKaIlue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JlaBaTb KM Ha3BaHUA II0
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOAWUTH TPUBHAIIbHbBIE
Ha3BaHUS OTACJIbHBIX OpPraHMYECKUX BEUIECTB (ITWIECH, MPONWICH, AalleTHJIEH,
ATWICHIJINKONb, TIHIEpUH, (HeHon, (GopMmanbaeru]], aneTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsI KMCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KHCIIOTA, TIIFOKO34,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIUH);

c()OPMHPOBAHHOCTh YMEHHS OMNPENENATh BHUABl XUMHUYECKON CBSI3HM B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIC);



c(OpPMHPOBAHHOCTh yMEHHUS MPUMEHATHh TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHSI MACChl BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH Pa3TUIHBIX
KJIACCOB OPTaHMYECKHX BELIECTB (METaH, 3TaH, ATWJIEH, MPOIWJIEH, alleTHUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30Jl, METAHOJ, STAHOJ, STHJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJ, aleTalbJIEeTU/l, MypaBbUHASI U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, [[eJUTI0JI03a, AMUHOYKCYCHAs KUCJIOTa), HILTIOCTPUPOBATh T€HETHYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIM C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOHOTO
ChIpbsi  (HE(pTh, TPHUPOIHBIA Ta3, Yyrojib), CHOCOOBI WX TMEPepadOTKUu U
PAKTUYECKOE MPUMEHEHHE MPOJAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEIECTBA WM MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOJTHBIX
BEIIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SBIICHUN (HaOII0/IeHe, U3MEPEHHUE, IKCIIEPUMEHT, MOJISTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I TPUHATUS pPEHICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJI0/IaTh TIPABUIIA TTOJIH30BAHUS XHMHUYECKOM
nocyJo u 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBHiia OOpalIeHUs: ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBINOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKUX OIbBITOB;

c(OpPMHPOBAHHOCTh yMEHHWH IUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (IIPEeBpAIllEHUs OPTaHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUCHUE
ATUJIEHA U W3Yy4YEHHE €ro CBOMCTB, KA4YE€CTBEHHbIC pEAKIMU OPraHuYECKHUX
BEILIECTB, JICHATypalus OCJIKOB NMPH HArpeBaHUHU, I[BETHBIE pPEaKIUu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1abOpaTOpHBIM OO0OpYAOBaHUEM, MPEJCTABISATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIepuMeHTa B (OpMe 3alucCuh YpPaBHEHUU COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIIMIO, TOJIy4aeMyK0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
uHpopmanuu, aTepHeT u qpyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOJaTh  MpaBHJIA  SKOJIOTHYCCKH
IeJIeCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATETBHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3JIOPOBbS M OKpY)KAroUIed MPUPOAHON Cpeibl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHumasi cMmbica mnokazarens [I/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUSI M MPEJOTBPAIICEHUS HX BPEAHOIO BO3JCUCTBUS HA OpraHu3M
YeJI0BEKa;

Uil 00YYaroIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL  CIIETIBIX M CJIa0OBUIAIIMX OOYyYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMHSD» OTPaXkKaroT:

chOpMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHUU B IIO3HAHUU SIBJICHUU
npuponabl, B (GOPMUPOBAHMU MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GYyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOM JJIsl pEIICHUS MPAKTHISCKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKUH AJIEMEHT, aToM, W30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIM OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATENBHOCTD, CTENIEHb OKHUCJICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHas, MOHHAS, METaJNINUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl ~XUMHYECKHX  pPEAKIUH, PaCTBOpP, DIIIEKTPOIUTHI, HEIIICKTPOIUTHI,
AJIEKTPOJIUTUYECKAST JIUCCOLUALMSA, OKHUCIHUTEINb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeaKiuu, XUMHUYECKOE DPABHOBECHUE); TEOPUU M 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOU AMCCOLMAlnM, nepuoanueckun 3akoH [[. M. Menneneesa,
3aKOH COXPAaHEHHSI MAacCChl BEHIECTB, 3aKOH COXPAHCHUS WM IMPEBPALICHUS] SHEPTUH
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XUMHH,
MUPOBO33PEHUYECKHE 3HAHUA, JIEKAIINE B OCHOBE INMOHUMAHHMS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBJICHHH, (PAKTOJOTMUYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCMHOJIb30BAHUH BAXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JCSITEIIbHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHMM BBISBISATH XapaKT€pPHbIC MPU3HAKH MOHSITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIPU
ONMCAaHWH HEOPTraHWYECKUX BEIIECTB U UX MIPEBPALLCHUI;

c(OPMHPOBAHHOCTh YMEHHMI HCIONb30BATh XMUMHUYECKYI0 CUMBOJIMKY [
cocTraBieHUss (GOpMyJl BELIECTB M  YpPaBHEHUH XHMHUYECKUX  PpEaKIUH,
cucremarnyeckyro HomeHkarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAENIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YyrjeKUCHbli ras3, aMMHak, TaméHas
U3BECTh, HETalIEHAsl U3BECTh, MUTHEBAS COAQ, IUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMPENEATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3IMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBsA3M (KOBaJ€HTHAsi, MOHHAs, METAJNINYECKasl, BOJAOPOHAsI) B COCTMHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEUIECTBA (aTOMHAs, MOJIEKYJISApHAasi,
VMOHHAsl, METAJUIMYECKAs), XapaKTep CPelpl B BOJHBIX pacTBOPaX HEOPraHUYECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHH yCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPENEIEHHOMY KJaccy/rpynme
COEIMHEHHUU (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbI, OKCUbI, OCHOBaHUS,
KUCJIOTBI, aM(OTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHMM pacKphIBaTh CMbBICI MEPUOAMYECKOro 3aKkoHa /1.
W. MeHnaeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSCHUTEIbHYIO
U TIPOTHOCTHYECKYIO (QYHKIUY;

c()OPMUPOBAHHOCTb YMEHHUI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKMX dJeMeHTOB 1—4 mnepuonoB Ileproanyeckoil CUCTEMBI
xumuueckux saeMeHToB JI. M. MenaeneeBa, MCHONb3ys MOHATUSA «s-, p-, d-
AIEKTPOHHBIE opoutammny, «3HEPreTUYECKUe YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIAUHEHUU
10 IIepuoIaM | rpymmnaM Ilepuoauyeckon CUCTEMbl XUMUYECKUX diieMeHTOoB Jl. U.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX BEILECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

c(OpPMUPOBAHHOCTh YMEHHUS KJIaCCHU(PUIMPOBATH XUMHUYECKHE pEaKLUUu IO
pa3Iu4HBIM IIPU3HAKaM (YUCIY M COCTaBY pPEarupyrollUX BEUIECTB, TEINIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTENCHEW OKHUCIICHHUS 3JIEMEHTOB, OOpPaTUMOCTH
peaKklny, yYaCTHIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBISATh YPaBHEHHs peaKUuil pa3iMuHbIX
TUIIOB, TIOJIHBIE U COKpPAILEHHBIE YPABHEHUSI PEAKI[MII HOHHOTO OOMEHA, YUUThIBas
YCJHOBUS, ITPU KOTOPBIX 3TU PEAKIIMU UAYT /10 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIIIE
KauyeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM TMYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYCCKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH  pacKpbIiBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
pEeaKIuu OT PA3IMIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenictus (nmpunuui Jle [latense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IMPOLECCHI,
JeKalue B OCHOBE MPOMBINIJICHHOTO IMOJyYEeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTHh NPEICTABICHUNA 00 OOMMX HAYYHBIX MPUHIUINAX W
HKOJIOTHYECKUX MPOOIeMaxX XMMUYECKOTO TIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH TPOBOJUTH BBIYUCICHHS C HCIIOJIB30BAHUEM
MOHSTHUS «MaccoBasi JOJISl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B
MIPU XUMHYECKUX PEAKIUSIX, MAacChl BEIIECTBA WM 00hEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peaknnu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEIIECTB, IPEBPAILECHUS U COXPAHEHUS YPHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUI COOJI0/IaTh TIPABUIIA TTOJIH30BAHUS XHMHUYECKOM
nocyJo v 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBHiia OOpalleHUs: ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSMHU IO BBIMTOJHEHHUIO JaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHWH IUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUE TMEePOKCHIA BOJOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
OTpe/eNieHNe CpeAbl pPacTBOPOB BEIIECTB C TMOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIIHH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIuu Ha cyibdar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 0
Temam «MeTamie»y W «HemeTannbsl») B COOTBETCTBHM C MpaBWJIAMHU TEXHUKH
0e30MacHOCTH MPU OOPAILEHNUU C BEIIECTBAMHU M JJAOOPATOPHBIM 000PYJOBaHHUEM,
MPEACTABIATh PE3YNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMme 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX peakiuii U (OpMYIUpOBATH BHIBOABI HA OCHOBE
ATHX PE3yJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TOJyYaeMyl0 U3 pPa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYyHUKaluu, UHTepHEeT U ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOJaTh  MpaBHJIA  SKOJIOTHYCCKH
IeJIeCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATETBHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3JIOPOBbS M OKpY)KAroUIed MPUPOAHON Cpeibl, OCO3HABATh
OMaCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cvbeicn mokasarens [IJIK, mosicHAT, Ha mpuMmepax CIOCOObl YMEHBIEHUS U
IPEAOTBPAILICHUS UX BPEAHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYaroIIMXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHU;

JUISE  CJHEeNbIX M ClHa0OBUIAIIMX OOYyYaloOlUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dhopmyi.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne /i Konrtpoabubie | TlpakTuyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernueckne 0CHOBbI OPraHM4YeCcKONH XUMHHU
www.elemtnty.ru
[Ipeamer oprannueckoit xumun. Teopust www.fcior.ru
1.1 CTPOEHMSI OPraHUYECKUX COETMHEHUH A. 3 0 www.xumuk.ru
M. bytneposa www.nanomeeter.ru
www.membrana.ru
Hroro no pazgeny 3
Paszgea 2. YrieBoaopoanbl
www.elemtnty.ru
www.fcior.ru
2.1 IIpenenbHble yIIeBOAOPOABI — aJIKAHbI 2 0 www.xumuk.ru
www.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
www.feior.ru
HenpenenbHble yriieBOOOPOIBI: AKEHBI,
2.2 6 1 www.xumuk.ru
aJIKa/INEHBI, aJTKUHBI
www.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
23 ApoMaTn4ecKkue yriieBogopoIbl 2 0 www.feior.ru
www.xumuk.ru




www.nanomeeter.ru

www.membrana.ru

[IpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB U

www.elemtnty.ru

www.fcior.ru

24 3 www.xumuk.ru
uX nepepadoTka
www.nanomeeter.ru
www.membrana.ru
Hroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyecKue coenHeHust
www.elemtnty.ru
www.feior.ru
3.1 Crnuptsl. deHoun 3 www.xumuk.ru
www.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
www.fcior.ru
Anpaeruapl. KapOOHOBBIE KUCTOTHI.
3.2 7 www.xumuk.ru
Crnoxuble 3¢upbl E—
www.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
www.feior.ru
3.3 VrineBoanl 3 www.xumuk.ru
www.nanomeeter.ru
www.membrana.ru
Hroro no pazgeny 13
Pasznea 4. A3oTconepxaiiue opraHnyecKkue coeIuHeHust
www.elemtnty.ru
4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3

www.fcior.ru




www.xumuk.ru

www.nanomeeter.ru

www.membrana.ru

Hroro no pasneny 3

Paspnen S. BeIicOKOMOJIEKY /I PHBIE COeIUHEHHUSA
www.elemtnty.ru
www.fcior.ru

5.1 IInactmaccel. Kayuyku. Bonokna 2 www.xumuk.ru

www.nanomeeter.ru
www.membrana.ru

Hroro no paszgeny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/m Konrpoubnsie | IIpakTnyeckue
NPorpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
www.elemtnty.ru
Crpoenue atomoB. [lepuoanueckuil 3akoH www.fcior.ru
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3 0 0 www.xumuk.ru
snemeHTOB /1. I. Menaeneena Www.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
www.feior.ru
Crpoenue BeniectBa. MHOrooOpasue
1.2 4 0 0 www.xumuk.ru
BEIIECTB
www.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
www.fcior.ru
1.3 XHUMHYECKUE PEAKLUU 6 1 1 www.xumuk.ru
Www.nanomeeter.ru
www.membrana.ru
Hroro no pazneny 13
Paznen 2. Heopranuueckasi Xumust
www.elemtnty.ru
www.feior.ru
2.1 Meranbl 6 0 1
www.xumuk.ru
www.nanomeeter.ru




www.membrana.ru

www.elemtnty.ru

www.fcior.ru

2.2 Hemeramnsl 9 www.xumuk.ru
www.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
www.fcior.ru

CBsI3b HEOPTraHUYECKUX U OPraHUYECKUX
2.3 2 www.xumuk.ru
BEIIIECTB WWW.XUMUK.Iu
WWwWw.nanomeeter.ru
www.membrana.ru
Hroro no pazgeny 17
Pa3zgen 3. XuMus u :Ku3HbL
www.elemtnty.ru
www.fcior.ru

3.1 XUMUS U )KU3Hb 4 www.xumuk.ru
www.nanomeeter.ru
www.membrana.ru

Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







IHOYPOYHOE IINIAHUPOBAHUE
10 KIIACC

Ne ni/m

Tema ypoka

Koan4yecTBo 4acoB

Bcero

Hpe;[MeT OpFﬂHH‘IﬁCKOﬁ XHUMUH, eé BO3HHUKHOBCHHC, PA3BUTHUC U 3HAUYCHUC

2 Teopus cTpoeHus oprannueckux coequHeHnit A. M. byTtiepoBa, €€ OCHOBHBIE ITOJIOKEHHS 1

3 [IpencraBnenue o kinaccudukanuu opraHudeckux Bemniects. Homenknarypa (cucremarnyeckas) u |
TpUBHAJIbHbIE HA3BAaHUSI OPTaHUYECKUX BELLECTB

4 AJKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUH s 1

5 MertaH ¥ 3TaH — NpocTeHIne NpeACTaBUTENHN aAJTKAaHOB 1

6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1

7 OTUJIEH U MPOIMUJIEH — MPOCTEHIINE MTPEICTABUTENN ATKEHOB 1

8 [Tpaktuyeckas padora Ne 1. «IlomyueHue sTuiIeHa U U3yYSHHUE €TI0 CBOMCTB» 1

9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. [lonyuyeHne CHHTETUYECKOTO Kay4yyKa U |
pE3UHBI

10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psil. ALIETHIIEH — MPOCTEHIIHIA 1
HPEJCTaBUTEIb AIIKMHOB

11 Brruucnenus no ypaBHEHUIO XUMHYECKOW PEaKIINH 1

12 ApeHbl: 6eH30J1 U TOJIy0JI. TOKCHYHOCTh apEHOB 1

13 I'eHeTnyeckas CBSA3b yIIIE€BOAOPOIOB, IPUHAIEKALINX K Pa3IMUYHbIM KjlaccaM 1

14 [TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB: IPUPOAHBII ra3 1 MOMyTHbIE HE(PTAHBIE Ta3bl, HEPTH U 1
HPOAYKTHI €€ nepepaboTKu

15 [TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIH ra3 1 MOMyTHbIE HE(PTAHBIE Ta3bl, HEPTH U 1
MPOAYKTHI €€ nmepepaboTKu

16 KonTponbHas padboTa mo pazueny «YTIeBOI0pOIbD) 1




17

Hpe,[[eJ'IBHLIe OJITHOATOMHBIC CITUPTBI: MCTAHOJ U 3TAHOJI. BO,Z[OpO,Z[HaH CBA3b

1
18 MHOroaToMHBI€ CIIUPTHL: STWJICHIJIMKOJIb U TIIULEPUH 1
19 ®deHo: CTPOEHNE MOJIEKYJIbl, PU3NYECKUE U XUMUUECKHE CBOMCTBA, IPUMEHEHHE 1
20 Anpaeruapl: GopMaIbACTHA U alleTATBACTU . AIIETOH 1
21 OnHOOCHOBHBIE MpeieTbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS M YKCyCHAs 1
22 [Tpaktuueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHON KUCITOTHD» 1
23 CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK MIPEICTAaBUTENHN BBICIINX KAPOOHOBBIX KHCIIOT 1
24 MpbU1a Kak COJTU BBICIIMX KApOOHOBBIX KUCIIOT, X MOIOIIee JeicTBUe 1
25 Crnoxubie 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX 3(PUPOB 1
26 XKupsl: ruaponn3, npuMeHeHne, OuoJorudecKas posib KUPOB 1
27 YrieBoapl: cocTaB, Kiaccudukaiys. BaxxHee npecTaBuTeNu: TI0Ko3a, (PyKTo3a, caxapos3a 1
28 Kpaxman 1 nemirono3a Kak IpupoaHbIe TOITUMEPDI 1
29 KonTtponbnas pabota no pazneny «Kucnopoacoaepskaiire opraHi4eckie CoeIMHEHUs 1
30 AMWHBI: METHUJIAMUH U AaHWJINH 1
31 AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OPraHUYECKHE COSAMHEHUS, UX OMOJIOrMYeCKOe 3HAaUCHHE. )

Ilerrtuabl
32 benku kak npupoiHbIe BEICOKOMOJIEKYJISIPHBIE COEAMHEHUS 1
33 OCHOBHBIE OHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COSTUHEHUHN 1
34 OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX coequHeHui. [ImacTmacchl, kayuykH, |
BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KIIACC

KoanuyecTBO 4acos

Ne i/ Tema ypoka
Bcero

1 XUMHUUECKUH 37IeMEHT. ATOM. DJIEKTPOHHAs KOH(UTYpaLusi aTOMOB 1

) Ilepunonnueckuii 3akoH u [lepuoanueckas cuctema xumudeckux 31meMeHToB /1. . Menneneesa, |
UX CBSI3b C COBPEMEHHON TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U UX COEIMHEHUH MO IpynnaM u

3 neprojaM. 3Ha4YE€HHUE MEPUOINYECKOT0 3aKOHA M CUCTEMbI XUMHUYECKUX 31eMeHTOoB J[. M. 1
MeHnneneeBa B pa3BUTHHM HAYKH

4 Ctpoenue BemiecTBa. XUMUYECKasI CBSI3b, €€ BUJIbl; MEXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM 1
cBs3u. BogopoaHas cBsizb

5 BanenTtHoCTh. DnekTpooTpuLareabHOCcTh. CTeneHpb OKUCIeHus. BemecTsa MOIEKyIsIpHOTO U |
HEMOJIEKYJISIPHOTO CTPOCHHUS

6 [TonsiTue 0 nucnepcHbIX cucteMax. VICTUHHBIE U KOJUTOMAHBIE PacTBOPbl. MaccoBas 1o |
BELIECTBA B pacCTBOpE

7 Knaccudukanus u HOMEHKIaTypa HEOPraHUYeCKUX coelnHeHul. ['eHeTnueckas cBs3b |
HEOpPraHMYECKUX BEIIECTB, PA3JINYHBIX KIACCOB
Knaccugukarus XuMHUeCKUX peakiuii B HEOPraHMYeCKOW M OpraHMYeCKOH XUMUH. 3aKOH

8 COXpaHEHHS MACChl BEILIECTB; 3aKOH COXPAHEHHUS U MPEBPAICHHS SHEPTUU TIPU XUMHUYECKUX 1
peaxkuusax

9 Ckopoctb peakuuu. OOpaTUMble peakiui. XMMHUYECKOe PaBHOBECHE 1

10 [TpakTiueckast pabota Ne 1. «BausHre pa3nuuHbIX (JaKTOPOB HA CKOPOCTh XUMUYECKON |
peakum»

1 OnexTponutuyeckas auccormanys. [lonstue o Bonopoanom nokaszarene (pH) pactBopa. Peakuuu |
MOHHOTO oOMeHa. ['uaponn3 opraHu4ecKuX U HEOPraHNYEeCKUX BELIECTB

12 OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiuu. [loHaTre 00 31eKTposin3e paciyiaBOB U paCTBOPOB |




coJier

13 KontponbHast pabota mo pazaeny «TeopeTndeckre OCHOBBI XUMHUM» 1

14 Meramisl, ux nonoxenue B [lepuoanueckoii cucreme xumuueckux anemeHTos Jl. . Menneneesa )
¥ OCOOCHHOCTH CTpOeHHUs1 aToMOB. O011He pru3nyeckre CBOMCTBAa METAIIIOB

15 CraBel METaJIIOB. DJIEKTPOXUMUYECKUH sl HAPSHKEHUM METAINIOB 1

16 XYWMHUYECKHE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUA, KW, KAJIbIIMA, MarHud, aTFOMAHANA) U |
UX COeNMHEHNHN

17 XHUMUYECKHE CBOMCTBA XpOMa, MEAU U UX COCAUHEHUM 1

18 XyUMHUYEeCKHe CBOMCTBA IIMHKA, JKejle3a H UX COCOUHCHHI 1

19 [Tpaktuyeckas padora Ne 2. "Perenne s3kcriepuMeHTAIBHBIX 3a/1a4 10 TeMe «MeTamibn" 1

20 Hewmeramnsl, ux nonoxxenue B [lepruoanueckon cucreme XuMU4eCcKux amemeHTos JI. U. 1
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 dusnueckre CBONCTBAa HEMETAIUIOB. AJJIOTPONHSI HEMETAJIOB (Ha IpUMEpe KUCIOPOa, CEPhI, |
docdopa u yraepoaa)

22 XUMHYECKUE CBOMCTBA raJOT€HOB, CEPBI U UX COCTUHEHUHN 1

23 XUMHUUYECKUE CBOMCTBA a30Ta, ocodpa U UX COeTUMHEHUN 1

24 XVMMHYECKUE CBOMCTBA YIIEPOAA, KPEMHUS U UX COCIUHEHUM 1

25 [IprMeneHre BaKHEHUIIUX HEMETAVIOB U X COCIMHEHUI 1

26 O06001ieHne u cucreMarusanus 3HaHui 1o reMe «Hemeramuiby. Berauciaenus no ypaBHeHUsIM |
XUMHUYECKUX PEAKIIMA U TEPMOXUMUYECKUE PACUETHI

27 [Tpaktuyeckas padora Ne 3. «PemieHne skciepuMeHTaIbHBIX 3a/1a4 1o Teme "Hemeramnsst'"» 1

28 KoHnTtponbHas padota mo temaM «MeTaiuiei» 1 «HemeTramib 1

29 Heoprannueckue u oprannueckue KuciaoTel. Heopranmdyeckne n opraHn4eckue OCHOBaHUSA 1

30 AmpoTepHbIe HEOPTaHNYECKHUE M OpTraHUYECKHE COCTUHEHNS. | eHeTn4ecKkas CBsI3b )
HEOPraHMYECKUX M OPraHNYECKHUX BEIIECTB

31 Ponb xumun B o0ecriedeHur IKOJIOTHYECKOM, SHEPTreTHIECKOM U MUIIEBON 0€3011acCHOCTH, 1




Pa3BUTHH MEIUITMHBI

1 [Ipencrasnenust 00 0OMMUX HAYYHBIX MPUHIIMITAX TPOMBIIUICHHOTO MOTYYEeHUS BAXKHEHIITHX i
BEIISCTB

33 YenoBek B MUpE BELIECTB U MaTEPUATIOB 1

34 XuUMHS ¥ 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 11 xknacc/ Pymzutuc I'.E., ®enpnaman @.I°., AkimonepHoe o011ecTBO
«M3parensctBO «IIpocBenienne»

I'.E. Pym3utuc, ®@.I'. ®enpaman Xumus 10 kinacec Mocksa " [Ipocemenue”

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
A M. Papenxnit JIunaktnueckuit marepuan 10 - 11kmnaccsi,
H.H. I'apa Ypoku xumun 10 xnacc

H.H. I'apa Xumuns 3agayHuk ¢ " mOMOITHUKOM"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
UHTEPHET

www.elemtnty.ru

www.fcior.ru

www.xumuk.ru

www.nanomeeter.ru

www.membrana.ru






