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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit Denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHsD» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie ToyioxkeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KyJIbTY Pl
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHE KOTOPOTO OIpPENENICHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasosanus B Poccuiickoit denepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJOCTHOTO MPEJICTABIECHUS 00 OKpYXaIoleM MHUpPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMUS CTajia
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUM) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumyeckas xumus» U «OO6mas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTMUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKON PEaKLIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYecKoM peakiuu. Tak, B yacTHOCTH, B Kypce «OOmiass 1 HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIONIEH 1 MPOTHO3ZUPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KAHMSI, WMEIOIIMMH KYJBTYPOJOTMYECKH H MPUKIATHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 1enoM conepkanue yueOHOTro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTHUBOPEYMII MEXIQy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJlep)KaHUs M TOCTPOEHUA TpeAMeTa MpeAyCMAaTpUBAIOT (PopMUpOBaHUE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEI0BATENIbCKON AEATENBHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO TPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpeMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHHEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp>KaHus OOyueHHus, OPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aauu, KakK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pellieHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHHs OIbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYalIbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpPEMEHHbIC MH(MOPMAIMOHHBIC TEXHOJIOTHH IS MMOWCKA W aHaju3a Y4eOHOH H
HAYYHO-TIOMYJISIPHON HH(OPMAIINU XMMUYECKOTO COJICPIKAHUS;

(dbopMHUpOBaHKE U Pa3BUTHE Y O0YUYAIOIIUXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKYypPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NPU IUIAHUPOBAHUM M TPOBEICHUU XHUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Y OOydYarommxcs YOeXKIEHHOCTH B T'YMaHUCTUYECKOM
HANpABICHHOCTH XWMHHU, € BaXXHOW POJHM B PEHICHHH TIIO0ATBHBIX MPOOIeM
PaIMOHATBFHOTO TPUPOAONOIB30BAHHUS, TIOMTOHEHHS YHEPTETUISCKIX PECYpCOB U
COXpaHEHHs TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHHUS K TPUPOAEC M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETEHUS OIbITa
UCTIOIb30BAHUSl TIOJMYUYCHHBIX 3HAHWUU Il TPHHATUS TPAMOTHBIX DEUICHUH B
CHUTYAIIHUSX, CBI3aHHBIX C XUMHUYECKUMHU SIBIICHHUSIMH.

B _coorBerctBuM ¢ PaGoyeil nmporpaMMo BOCHHMTAHMS peaau3anusd
BOCHUTATEIBHOTO MOTEHIAAIA YPOKOB MPETyCMATPUBAET CIEAYIOMINE TTO3UIIUN:

— MAakKCHUMaJIbHO€ HCIIOJIb30BAaHHWE  BOCIIMTATCIBLHBIX  BO3MOXKHOCTEH
coJiep KaHusi yueOHOro mpeaMeTa « XUMHs» N1t GOPMHUPOBAHUS Y 00YyUaIOIIUXCs
POCCUNCKUX TpPaJAUIIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX U  COLMUOKYJBTYPHBIX
LIEHHOCTEW, POCCUHUCKOTO MCTOPHUYECKOrO0 CO3HAHHUS HA OCHOBE HCTOPHUYECKOIO
MPOCBEIIEHUSI; TOAOOP COOTBETCTBYIOIIETO TEMATUUYECKOTO COJEPKAHUs, TEKCTOB
JUISL YTEHUS, 3a/1a4 JIJIsl pEIIeHus, TPOOJIEMHBIX CUTYallUi 1711 0OCYKICHHUIA;

— BKJIIOYEHHE B pabouyl0 MporpaMmy IIEJEBbIX OPUEHTHUPOB PE3yJIhTATOB
BOCITUTAHHUS, 8 UMCHHO:

I{esieBbIE OPUEHTHUPBI

I'paknanckoe BOCIIMTAHUE

Oco3HaHHO BBIPXKAIOIINAN CBOIO POCCUICKYIO TPAXKIAHCKYIO
MPUHAJICKHOCTD (MACHTUYHOCTE) B TMOJIUKYJIBTYPHOM, MHOTOHAIIMOHAJIIBHOM H
MHOTOKOH()ECCUOHATLHOM POCCUHUCKOM 00I1I€CTBE, B MUPOBOM COOOIIIECTBE.

Co3Haromuii CBOE€ €IMHCTBO C HapoaoM Poccum Kak HMCTOYHHUKOM
BJACTU M CYOBEKTOM TBHICSYENETHEH POCCUMCKOM TOCYJapCTBEHHOCTH, C
PoccuniickuM rocynapcTBoMm, OTBETCTBEHHOCTh 3a €r0 Pa3BUTHE B HACTOSIIEM
u OyIoylmieM Ha OCHOBE HCTOPHUYECKOIO MPOCBEIICHHS, CPOPMUPOBAHHOTO
POCCUMCKOT0 HAllMOHAJIBHOI'O HCTOPUYECKOTO CO3HAHMS.

[TposBrstonuii TOTOBHOCTbH K 3alUTe Ponunsl, CIIOCOOHBIH
apryMEHTHUPOBAHHO OTCTAUBATh CYBEPEHUTET W JOCTOMHCTBO Hapoja Poccun
u Pocculickoro rocygapcrBa, COXpaHsTh U 3aIIUIIATH UCTOPUUYECKYIO IPABIY.




OpHUEeHTUPOBAaHHBIM Ha AaKTUBHOE TPa)XJAaHCKOE YydacTHe Ha OCHOBE
YBa)KEHUS 3aKOHA U IPaBONOPSIKA, IPAB U CBOOO COTpaXK/1aH.

Oco3HaHHO W JEATENIbHO  BBIPAXKAIOUIMM  HENpHUSATHE  JI000M
JUCKPUMHHALIMKA TIO COLIMAJIbHBIM, HAIMOHAJIBHBIM, PACOBBIM, PEITUTHO3HBIM
pU3HaKaM, OpOSIBIICHUIT ~ JKCTpEMHU3Ma,  TEppOpU3Ma,  KOPPYMIIHH,
AHTUTOCYAApCTBEHHOU e TEIBHOCTH.

OO0naaaromuyii ONbITOM IPAKJAHCKOW COLIMAIbHO 3HAYMMOM JIEATEIbHOCTH
(B yYCHHYECKOM CaMOYIIPABJICHUH, BOJOHTEPCKOM ABMKEHUH, 3KOJOTMYECKUX,
BOCHHO-TIATPUOTUYECKHX U Jp. O0bETMHEHUSX, aKLHUIX, IPOrPaMMax).

ITaTpuoTH4YecKoe BOCIIUTAHHE

Brlpakaronii CBOIO HAIMOHAJIBHYIO, ASTHHUYECKYK) IIPUHAJIEKHOCTD,
IIPUBEP)KEHHOCTh K POJHOM KYJbTYpE, JIFOOOBb K CBOEMY HApOy.

Co3Harommii ~ NPUYACTHOCTH K MHOTOHAIIMOHAJIBHOMY  HApOIy
Poccuniickonn ®@eneparuu, Poccuiickomy OTe4eCcTBY, POCCHMCKYIO KYJIbTYPHYIO
UJICHTUYHOCTb.

[IposBisrOIUI OEATENBHOE LIEHHOCTHOE OTHOLIEHHWE K HCTOPHUYECKOMY
U KyJIbTypPHOMY HACIEOUIO CBOETO M Jpyrux HaponoB Poccum, Tpaguuuysam,
[Ipa3JHUKaM, [aMATHUKAM HapoJOB, IPOXKHUBAKOIIUX B POAHOM CTpaHe —
Poccun.

IIposBiAOmMi yBa)KEHUE K COOTECYECTBEHHUKAM, IIPOKUBAIOLIUM 32
pyOexoM, MOAJNEPKUBAIOIIMN HUX MpaBa, 3alIUTy UX UHTEPECOB B COXPAHEHUU
POCCUMCKOMN KYJBTYPHOU UICHTUYHOCTH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE

[TposBasironuii MIPUBEPKEHHOCTh TPaJIULIMOHHBIM JTyXOBHO-
HPAaBCTBEHHBIM  LIEHHOCTSM, KyJbType HapogoB Poccum ¢ ydyé€tom
MHPOBO33PEHYECKOTO, HAIMOHAIBHOTO, PEJIIMTHO3HOTO CaMOONIPENEIICHHUS.

JIeWCTByIOIIIMA W OLICHUBAIOUIMKA CBOE TOBEJACHHE W  IOCTYNKH,
MOBEACHUE W IIOCTYIIKM APYTHX JIIOAECH C MO3ULMKA TPAJIUIMOHHBIX POCCUHUCKUX
JIyXOBHO-HPABCTBEHHBIX ILEHHOCTEM W HOPM C OCO3HAaHHEM IIOCJIEICTBUU
IOCTYIIKOB, NEATENBHO BBIPAYKAOLLINN HENPUATHE AHTUTYMAHHBIX W
ACOLUAIBHBIX MIOCTYIIKOB, ITOBEIECHUS, IPOTUBOPEYAIUX ITUM LIEHHOCTSIM.

[IposBnsiromMiA yBa)X€HHE K JKU3HU M JIOCTOMHCTBY KayKJIOrO 4YEJIOBEKa,
cB00O/IE MHPOBO33PEHUECKOTO BBIOOpA 151 CaMOOIIPEICIICHUS, K
MPEICTABUTENISIM PA3JIMYHBIX STHUYECKUX TPYII, PEIUrui HapoaoB Poccuw,
MX HaUMOHAJIBHOMY JOCTOMHCTBY M PEIUTHO3HBIM YYyBCTBaM C Y4ETOM
coOJIIOICHUSI KOHCTUTYIIMOHHBIX TpaB M CBOOOJ BCEX rpaxiaH.

I Honnmaromui u NESITCIbHO BBIPAKAFOIIINMN LIEHHOCTbD
MEXPEJIMTHO3HOTO,

MEXHAIIMOHAJILHOTO COTJIacHs JItoJiel, HapoAoB B Poccuu, crocoOHBIM
BECTH TUAJIoT C JIIOAbMHM PA3HBIX HAUUOHAIBHOCTEHW, PEIUTHO3HOMN

MIPUHAIICKHOCTH, HAXOIUTh OOIIHE 1IETTH U COTPYTHUYATD TSl UX JOCTHKEHUS.
OpueHTUpPOBAaHHBIM HA CO3JaHUE YCTOMYMBOW CEMbU Ha OCHOBE
POCCUHCKUX TPAJIMIIMOHHBIX CEMEHHBIX IIEHHOCTEH;, IOHMMaHMs Opaka Kak




COI03a MY)KUMHBI U JKEHIUMHBl [JUIl  CO3JaHHUSl CEMbHM, POXKICHUS H
BOCIIUTAHUS B CEMbE JIETEH; HENpHUsATHS Hacuius B CEMbE, yXoJda OT
POAUTEIBCKOW OTBETCTBEHHOCTH.

Ob6manmarommii  cHOPMUPOBAHHBIMUA TIPEICTABICHUSIMH O TICHHOCTH U
3HAYEHUH B OTEUYECTBEHHOW W MHUPOBOW KYJbTYpE SA3BIKOB M JIUTEPATYpPHI
HaponoB Poccnn, AEMOHCTPUPYIONIMH YCTOWYMBBIM HMHTEPEC K UYTECHHUIO KaK
CPEACTBY MO3HAHMS OTEUECTBEHHOW U MUPOBOW JTYXOBHOU KYJIBTYPHI.

ICTETHYECKOE BOCIIUTAHUE

Bripaxkaronuii NOHMMAHHWE LEHHOCTH OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBa, POCCUICKOTO U1 MUPOBOTO XYJI0KECTBEHHOTO HACIIEIUS.

[IposBisArOIMI ~ BOCIIPUMMYMBOCTG K  Pa3HbBIM  BHJAM  MCKYCCTBA,
IIOHMMAHUE DMOLMOHAIBHOTO BO3JAEHUCTBUS HCKYCCTBA, €r0 BIHSHUSA HA
MIOBEJICHHUE JIIOJIEH, YMEIOIIMN KPUTHYECKN OLIEHUBATh 3TO BIUSHHUE.

[IposABnsronMiA NMOHUMAaHUE XYJIOKECTBEHHON KYJbTYpbl KAaK CpPEICTBA
KOMMYHUKAIIUM W CAMOBBIPQXEHUS B COBPEMEHHOM OOIIECTBE, 3HAYCHHUS
HPABCTBEHHBIX HOPM, LEHHOCTEW, TPAIULIANA B UCKYCCTBE.

OpueHTHpPOBAaHHBI HAa OCO3HAHHOE TBOPYECKOE  CAMOBBIPAKEHHUE,
peanu3alnmio TBOPUYECKUX CIIOCOOHOCTEH B pa3HbIX BHAAX HCKYCCTBA C YUYETOM
POCCUHCKUX TPAAULMOHHBIX JYXOBHBIX W HPAaBCTBEHHBIX LIEHHOCTEW, Ha
HCTETUYECKOE 00YCTPOHCTBO COOCTBEHHOTO ObITA.

dusnyeckoe BoOCNUTaHHME, (OPMHPOBAHME KYJbTYPbI 310POBbSI H
IMOIMOHAJILHOIO 0JIaronoJIy4nst

[loHnmaromuii ¥ BBIPAXKAKOIMK B NPAKTUYECKOW  JIESITEIBHOCTH
IIEHHOCTh >KU3HM, 370pOBbsi U 0€30MaCHOCTH, 3HAUYCHHE JIMYHBIX YCUJIUU B
COXPAHECHHUH U YKPETUICHUU CBOETO 3/I0POBbS U 3I0POBbS JPYTUX JTIOJICH.

CoOmroaronuii  mpaBuia JUYHOM U OOIIECTBEHHON O0€30MacHOCTH, B
TOM 4YucJje 0€30MacHOr0 MOBeACHUS B UH(POPMAIMOHHOM Cpejie.

Breipakatonuii Ha TpakTUKE YCTaHOBKY Ha 3J0pOBBIM 00pa3 JKHU3HU
(3mOopoBOE€  THTaHWE, COOJIOJEHWE TUTHMEHBI, PEXUM 3aHATUA U OTIbIXa,
(GU3MYECKYI0 aKTUBHOCTH), CTpEMJICHHE K (PU3HMUECKOMY COBEPIICHCTBOBAHUIO,
COOJIOJAONIMK U TPONAraHIuPYIONINil 0€30MacHBIN | 3J0POBBIM 00pa3 )KU3HU.

[IposiBasitomuii  co3HaTelbHOE W OOOCHOBAaHHOE HEMPHUSITHE BPEIHBIX
MPUBBIUCK (KypeHHsI, YIOTpEeOJEeHUsI aJKOroJisi, HApPKOTHUKOB, JIOOBIX (Hopm
3aBUCUMOCTEH), NEeCTPYKTUBHOTO MOBE/ICHUs B 00ImecTBe W U(pOBOH cpere,
MOHMMaHUEe WX Bpena s (GU3HUYECKOTO U IMCHUXUYECKOTO 310POBBS.

JlemoHCTpUpYrOmMA HaBBIKU pedaexcun CBOEro COCTOSTHUSA
(¢bu3myecKoro, SMOLMOHAIBHOTO, TCHUXOJOTUYECKOTO), COCTOSHHS JPYIUX
JIOJIEM ¢ TOYKKM 3peHHsS 0€30MacHOCTH, CO3HATEJIBHOIO YIIPABJICHUS CBOUM
AMOIIMOHAJILHBIM COCTOSIHUEM, Pa3BUBAIOIINM CIIOCOOHOCTH aJalTUPOBAThCA K
CTPECCOBBIM  CHUTyallusiM B  OOIIEHWH, B pPa3HbIX KOJUIGKTUBAX, K
MEHSIOIIMMCST YCTIOBHUSIM (COLMANIbHBIM, MH(OPMAIIMOHHBIM, IPUPOTHBIM).

TpynoBoe BocnuTaHue

YBaxxaromui TPYA, pEe3ybTaThI TpyJa, TPYAOBBIE 51




npodeccuoHanbHbIe JOCTH)KEHHS CBOMX 3€MJISIKOB, WX BKIAJ B pPa3BUTHE
CBOEr0 TIOCEJNEHUs, Kpas, CTpaHbl, TPYIOBbIE JOCTHKEHHUSA POCCHICKOIO
Hapoja.

[IposiBasitomuic ~ COCOOHOCTP K =~ TBOPYECKOMY  CO3UIATEIHHOMY
COLIMAJIBHO 3HAYMMOMY TPYAy B JOCTYIHBIX II0 BO3pPacTy COLMAIbHO-
TPYAOBBIX pOJSAX, B TOM 4YHUCIE NPEANPUHUMATEIBLCKOU ACATEIBHOCTA B
YCJHOBUSX CAMO3aHATOCTH WM HAEMHOIO TpyAa.

Y4acTByOIMA B  COLMAJIBHO 3HAYMMOM TPYHAOBOW  JESATEIBHOCTHU
pa3HOTrO BHJAA B CEMbE, LIKOJIE, CBOE MECTHOCTH, B TOM UYHCIIE OIIAYNBAEMOM
Tpy/le B KAHUKYJISIPHBIE TIEPUOIbI, C YUETOM COOJIO/ICHUS 3aKOHOIaTEIhCTRA.

Bripaxaronmii OCO3HaHHYIO TOTOBHOCTh K MOy YEHHIO
npodecCHOHANBHOTO 00pa30BaHusl, K HENPEPHIBHOMY OOPAa30BaHUIO B TEUYCHHE
JKU3HM  KaKk  YCJIOBUIO  YCHEIIHOW MNPO(PECCHOHAIBHOW W OOLIECTBEHHON
NEATEIBHOCTH.

[Tonumaromuii  cneuuPuKy TPYJIOBOH JEATEIBHOCTH, PETYJIUPOBAHUS
TPYAOBBIX OTHOILCHH, caMmo00pa3oBaHus 151 poQecCUOHATbHON
CaMOMNOJTOTOBKM B HH(POPMAIMOHHOM BBICOKOTEXHOJOTMYECKOM  OOIIECTBE,
TOTOBBI YYUTBCA W TPYAUTHCS B COBPEMEHHOM OOILECTBE.

OpHeHTUPOBaHHBIH HAa  OCO3HAHHBIA  BBIOOP  cepbl  TPYAOBOW,
po(heCcCUOHATIBHON JESATENIBHOCTH B POCCUMCKOM OOLIECTBE C YUYETOM JIMUHBIX
KU3HEHHBIX IJIaHOB, MOTPEOHOCTEN CBOEH CeMbH, OOIIECTRA.

IKOJIOTrNYECKOe BOCIUTAHUE

JIeMOHCTpUPYIOIINIT B TMOBEACHUU CHOPMUPOBAHHOCTHh IKOJIOTHUECKON
KYJbTYpbl Ha OCHOBE TMOHUMAHUA BIHSHUS  COLMAIBHO-3KOHOMHUYECKHUX
NpoleccOB  HAa  OpUpPOAY, B  TOM 4YHCIE€ Ha TJ00aJbHOM YpPOBHE,
OTBETCTBEHHOCTbH 3a JCUCTBUS B IPUPOJHOMN CpEIE.

Brlpaxkaronii neAT€NpHOE HENPUATHE AEUCTBUM, NPUHOCALIIUX BpEX
MIPUPOJIE.

[IpumeHstomMii  3HAHUS E€CTECTBEHHBIX W COLMAJbHBIX HAyK A
pPa3yMHOro, OCPEKIMBOTO IPUPOJIOIOIL30BAaHUS B  OBITY, OOIIECTBEHHOM
ITPOCTPAHCTBE.

Nmeronmii ©W  pa3BUBAKOIIMKM  ONBIT  3KOJOTMYECKH  HAINPABICHHOW,
MPUPOJOOXPAHHOM, pecypcocOeperaomeid AesITeNbHOCTH, YYaCTBYIOIUNA B €T0
MPUOOPETEHUH IPYTUMHU JIFOIbMH.

HeHHOCTI/I HAYYHOI'O MO3HAHUA

JleaTebHO  BBIp@XAlOIIMA  TO3HABATEIbHbIE HMHTEPEChl B  Pa3HbBIX
MPEAMETHBIX 00JIACTAX C YUETOM CBOMX MHTEPECOB, CIOCOOHOCTEN, JOCTHKEHUH.

OOGnaparomMii  TpeACTaBICHUEM O COBPEMEHHOM Hay4YHOM KapTHUHE
MUpa, JOCTHKEHUAX HAYKU U TEXHHKH, apPTyYMEHTHUPOBAHHO BbIPAXkKAIOIIHMA
NOHUMAaHUE 3HAYEHUS HAYKU B KU3HHM POCCHICKOrO OOIIECTBa, OOECIEYEHUH
ero 0e30MacHOCTH, TYMaHHUTApHOM, COIHUAIBHO-DPKOHOMHYECKOM Pa3BUTHH
Poccun.

JIEMOHCTPUPYIOIIMK HABBIKM KPHUTHYECKOTO MBIIUICHUS, OMNPEACIICHUS




JIOCTOBEPHOM Hay4HON MH(POPMAIIUU U KPUTUKU aHTUHAYYHBIX MPEACTABICHUI.
PasBuBaronuii ¥ NPUMEHSIONINI HAaBBIKA HAONIOEHUS, HAKOIUICHUS U

cucreMaru3anuu (aKTOB, OCMBICICHHUS OIBbITA B E€CTECTBEHHOHAYYHOU W

T'YMaHUTAPHOM 001acTsIX IMO3HaHUs, UCCIEN0BATEIbCKON NEATEIbHOCTH.

— y4€T Ha3BaHHBIX IIEJICBBIX OPHEHTHPOB pPE3YJIbTAaTOB BOCIHUTAHUS B
bopMyTUPOBKaX BOCHHUTATEIBHBIX 3a7ad YPOKOB, 3aHATHH, OCBOCHHS y4eOHOM
TEMAaTHUKH, UX PEATH3AIUI0 B 00YUEHNUH;

— BBIOOP METO/OB, METOJIUK, TEXHOJOTHN, OKA3bIBAIOIINX BOCIUTATEIHLHOEC
BO3/ICHICTBHE Ha JJMYHOCTh B COOTBETCTBUU C BOCIIUTATEIHHBIM HJICAIIOM, IIEIBIO U
3aJja4aMi BOCIIMTAHUWSA, IIEJIEBBIMH OPHUEHTHUPAMU PE3yJIbTaTOB BOCIHUTAHUS;
peann3aluio MPUOPUTETA BOCIIUTAHUS B YICOHOU JESTEIHHOCTH;

— TMpUBIICYCHUE BHHUMAHUS OOYYAIOIIMXCS K IIEHHOCTHOMY aCIEKTY
U3y4aeMbIX Ha ypoKax TMPEAMETOB, SBJICHUNW W COOBITHH, WHUIIMHPOBAHUE
00CY>X/ICHH, BBICKa3bIBAHUN CBOETO MHEHWS, BBIPAOOTKH CBOETO JMYHOCTHOTO
OTHOIICHUS K U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JINIIAM;

—  TOpUMEHEHUE  HHTEPAKTHBHBIX  ¢opM  ydeOHOM  paboThl —
WHTEJUICKTYJIbHBIX, CTUMYJIHMPYIOMNX TO3HABATCIbHYI0 MOTHBAIIUIO, HWTPOBBIX
METOJMK, JUCKYCCHH, MArONIMX BO3MOXXHOCTH TPHUOOPECTH OMNBIT BEACHUS
KOHCTPYKTUBHOTO JHAJIOTa; TPYNIOBOW pPabOThI, KOTOpas Y4YUT CTPOHUTH
OTHOIICHUS W JIEWCTBOBATh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIIICHUS;

— noOyxaeHue O0O0ydYaroluxcsi COOMI0JaTh HOPMBI TOBEJICHMS, IpaBUiia
OOIIEHUsI CO CBEPCTHUKAMHU U T[I€laroraMy, COOTBETCTBYIOIIME YKIIATy
o011eo0pazoBaTenbHON OpraHu3allNu, yCTaHOBJICHUE u MOJIJICPIKKY
no0poskenaTenbHO atMochepsl;

— opraHusamus medcTBa  MOTHBHPOBAHHBIX W JPYAMPOBAHHBIX
oOy4Jaronuxcs HaJl HEYCIEBAIOIIMMH OJHOKJIACCHUKAMHU, B TOM YHUCJIE C OCOOBIMU
o0pa3oBaTeIbHBIMA  TOTPEOHOCTSIMH, JAIOIIETO OOYyYaIOmMUMCS  COIMAIBHO
3HAYMMBIH OTBIT COTPYAHUYECTBA U B3AaUMHOM TTOMOIITH;

— UVHUIMUPOBAHUE W TMOJJCPKKA HCCIEIOBATEIbCKON NEATeTbHOCTH
oOy4Jaroruxcs B popMe HHIUBUTYATBHBIX W TPYIIITOBBIX MPOCKTOB.

Mecro npeamera B y4eOHOM IIaHe

B yueOHOM 1mu1aHe cpenHero oOmero oOpa3oBaHUS MPEAMET «XUMHUS
0a30BOTr0 ypOBHS BXOAWT B COCTaB MpeAMETHON 001acTh «EcTecTBeHHO-HayUYHbIC
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX ISl U3YUEHHs] XUMUH, HAa 6a30BOM ypOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefenio).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OPraHHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccupuKauu opraHuyeckux BemniecTB. HoMeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi mnoiaumepuszanuu). [lomydeHne CUHTETUYECKOTrO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHruEe U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4YecKuil), mnuponus. I[IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMAacC, KaydyKOB U PE3UHBI, KOJUICKIIUU
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYSHHE STUJICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue U XUMHYECKHME CBOMCTBA (peaklud C AaKTUBHBIMU METallJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XMMHMYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue denona.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbuHas U
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblila Kak COJIM BBICIIMX KAPOOHOBBIX KMCJIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B IMPHUPOJIEC, NMPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUIl:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKITHH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHudyeckue coeauHeHus. dusznueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKH.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKClepUMEHTANIbHBIE METOAbl H3Y4YeHHsI BEIIECTB M HMX IMpPEBpallCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W NOHSITHH, SBISIOMIUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJICIIMPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranusMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE 1 KOCMETHYECKHUE MpEenapaThl, MaTepUalbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoamdeckoil cCuCTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Howmenxkiatypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U cliadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHUBEPCAIBHOTO HWHIUKATOPA, PEaKIUH HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUEThl, PACU€Thl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JIOJISI BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. [lonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOWMCTBA BAKHEHIUX METAIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétsl mMaccel BelecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KM3Hb

Ponp xuMum B 0OecrieyeHHUU IKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUAIOB: BAXKHEHUIINE CTPOUTEIIBHBIE
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XuMHSIT U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBON XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTrETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
HU3MEpPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owuocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pPECYpCHI.

TexHonmorusi: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLUICHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOTPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUHCKONW TpakKJaHCKOW HICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
0oOy4YarommXcs MO peaanu3alui IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONTUMUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S3aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TTO3HABATEIIBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTCIIBHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro OOpaleHusi C BEIlecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PELICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U Pe3yJbTaTaM TPYJIOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUA XUMHH  JIs
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO TMPOTHUBOCTOSITH HWJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IMUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MIPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAaHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM0o00pa3oBaHUIO, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHMWA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00I1Iero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISITUBHBIE), o0ecreynBaroye (dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICCTBYS B IO3HABATEIbHON U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYJIMpPOBaTH W aKTyaJIM3UpoBaTh  MpoOsEMYy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS JJIs1 BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIETHN U 3a/1a4U UCCIIEAOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOAaTh 32 XOAOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHMKAX WHGopMarmu (HAy4dHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



bopMyITUPOBAThH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOM  TMPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUU YYEOHBIX U HCCIEN0BATENbCKUX 3aj7ad, BbIOUpaTh Hamobolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SBJICHUH



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BAICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTMUECKUI Psill, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUHN YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3yUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIaccy/Tpynne CcoequHEeHUN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH307, METaHON, 3TAHOJ, STUJICHTJIUKOID,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HHUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIHUN C
MCIIOJI30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1EJIeCO00pPa3HOTO0 TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B UENIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMEHBIICHUS ¥ TPEJAOTBPAIICHHS WX BPEIHOTO BO3JCHCTBHSI HA OpPTaHU3M
YeJI0BeKa;

JUIST 00YYaIoONIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

Ui CHETbIX H cHa0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 00o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJU XHMHUH B ITIO3HAHUU SIBJICHUHU
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNIMUECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPHUYMHHOCTU U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XapaKTEPHbIE MPU3HAKU TMOHITHM,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJICHTHOCTb U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
1o nepuoaaM u rpynnam llepuoanueckon cucteMbl XUMHYECKUX 3iieMeHTOB []. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUUYECKOM CBSA3M MEXAY HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHUIO CTEIEHEW OKUCICHHUS DJIEMEHTOB, OOpaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKInH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha Cyib(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTH YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaruu, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUSI CBOETO 3J0POBbS M OKPY’KAIOIIEH MPUPOTHONW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIE (HU(POBHIE)

Ne i/m Konrposbubie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pazgen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKO XUMUH
[Tpenmer oprannveckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX COSAMHEHUI 3 https://resh.edu.ru/subject/29/10/
A. M. bytneposa
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIEBOIOPOIBI — aTKAHbI 2 https://resh.edu.ru/subject/29/10/
H :
2.2 CUPEASILHAIC YTTCBONOPOAK: AIIKCIHL, 6 1 https://resh.edu.ru/subject/29/10/
QIIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKkue yrieBo1oposl 2 https://resh.edu.ru/subject/29/10/
I1
2.4 PHPOAHBIC HCTOTHHIH YIJCBOAOPOAOB 3 1 https://resh.edu.ru/subject/29/10/
U UX nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:xaiue opranndeckue coeTHHeHUs1
3.1 Cnuptel. ®enon 3 https://resh.edu.ru/subject/29/10/
A . Kap6 .
3.2 JIHICTHIEL. RAPOOHOBHE KHCIOTEL 7 1 https://resh.edu.ru/subject/29/10/
Crnosxubie 3¢upsl
3.3 YrneBoasl 3 1 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 13



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Pasznen 4. A30Tc011ep)l<a11me OpPrauHnv4eCKue COCAUHECHUSA

4.1 ‘ AMHHBI. AMUHOKHCIIOTHI. benku 3 https://resh.edu.ru/subject/29/10/
Hroro mo pazneny 3
Pa3znen S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHue pa3iesioB  TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoauueckuit
IT
1.1 SAROI ¥ © CPHOIHHCORAL CHeTema 3 https://resh.edu.ru/subject/29/11/
XUMHYECKHUX 31eMeHTOB /JI. 1.
Menneneesa
Ctpoenue BemniecTBa. MHOrooopasue .
1.2 4 https://resh.edu.ru/subject/29/11/
BEILIECTB
1.3 XUMUYECKUE PEAKIUU 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 13 https://resh.edu.ru/subject/29/11/
Pa3nen 2. Heoprannueckasi Xumust
2.1 MeTtamisl https://resh.edu.ru/subject/29/11/
2.2 HemeTaminl 1 https://resh.edu.ru/subject/29/11/
C
2.3 BASH HCOPTARMICCIIX 1 OPTaniTieciux 2 https://resh.edu.ru/subject/29/11/
BEILIECTB
Hroro no pazneny 17 https://resh.edu.ru/subject/29/11/
Pa3znea 3. Xumus u :Kn3HbL
3.1 XUMUs ¥ )KU3HD 4 https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 9 3

[TPO'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

No

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3yYeHH s

JIeKTPOHHBbIe HU(POBHIE 00pa3oBaTebHbIE
pecypcsl

HNuctpykTax 1o
TEXHHUKE
6e3onacuoctu.lIpeamer
OpraHUYeCcKOl XUMHH,
€€ BO3HUKHOBEHHE,
pa3sBUTHE U 3HAUCHUE

01.09.2023

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopus crpoeHus
OpraHUYECKUX
coenuHeHud A. M.
byrneposa, eé
OCHOBHBIE TOJIOKECHHUS

08.09.2023

https://resh.edu.ru/subject/lesson/6149/start/170388/

[Ipencrasnenue o
KJIacCU(pUKALUU
OpraHMYECKHUX
BEIIECTB.
Homenkiarypa
(cuctemarnueckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpraHWYECKHUX BEUIECTB

AnkaHbI: cocTaB U
CTPOCHUC,
TOMOJIOTUYECKHUI paa

15.09.2023

22.09.2023

https://resh.edu.ru/subject/lesson/6149/start/170388/

https://resh.edu.ru/subject/lesson/6151/start/149993/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/

MeraH u 3TaH —
MpOCTEUIINE
MIPEACTABUTENHN
AJIKaHOB

29.09.2023

https://resh.edu.ru/subject/lesson/6151/start/149993/

AJKeHBI: cOCTaB U
CTPOEHHE, CBOMCTBA

06.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

OTUJIEH U IPONUJIEH —
IIpOCTENIINE
IpeJICTaBUTENN
AJIKEHOB

NucTpykTax mno
TEXHUKE O€30IaCHOCTH.
[IpakTuyeckas pabora
No 1. «ITonyyenue
ATUJIEHA U U3yUEHUE
€ro CBOMCTB)»

13.10.2023

20.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

Anxanuensl. byranuen-
1,3 u meTunOyTagueH-
1,3. [Tomryuenue
CHHTETHUYCCKOTO
Kay4dyKa U pe3uHbI

27.10.2023

https://resh.edu.ru/subject/lesson/6152/start/150850/

10

AJKUHBL: COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTUYECKUU PS/I.
Auerniien —
MPOCTEUIIIHAI
MpEACTaBUTEND
AJIKKHOB

10.11.2023



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11

Brruncnenus no
YpPaBHEHUIO
XUMHYECKON peaKIuu

17.11.2023

12

ApeHbI: OEH301 1
TOYyOJ. TOKCHYHOCTH
apeHoB

24.11.2023

https://resh.edu.ru/subject/lesson/4775/start/150494/

13

14

I'eneTnyeckas cBs3b
YIJI€BOAOPOAOB,
IPUHAJJIEKAIINX K
Pa3IUYHbBIM KJ1accaM
[Tpuponnsie
VCTOYHUKU
YTIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
NOITy THBIE HEPTSIHBIE
ras3sl, HepTh U
MIPOIYKTHI €€
nepepadoTKu

01.12.2023

08.12.2023

https://resh.edu.ru/subject/lesson/6148/start/170461/

https://resh.edu.ru/subject/lesson/6148/start/170461/

15

16

[Ipuponusie
UCTOYHUKHA
YTJI€BOAOPOAOB:
HOPUPOIHBIH ra3 u
HOIYTHBIE HEPTSIHBIE
rassl, HepTh U
IIPOIYKTHI €€
nepepadboTKu
KonTtponbHas padora
0 pa3jeny
«YT1eBO0OpOBD)

15.12.2023

22.12.2023

https://resh.edu.ru/subject/lesson/6148/start/170461/



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

17

[Ipenenbubie
OJIHOATOMHBIE CIIUPTBHI:
METaHOJI ¥ 3TaHOJL.
BonoponHnas cBs3b

29.12.2023

https://resh.edu.ru/subject/lesson/4769/start/150550/

18

19

20

HNuctpykTax 1o

TEXHUKE 0E€30IaCHOCTH.

MHoroaTomMHbIe
CIUPTHI:
STUJICHIJIUKOJb U
[JIALEPUH

DeHO: CTpOEHUE
MOJICKYJIbI,
buzndeckue u
XUMHYECKHE CBOICTBA,
pUMEHEHHE
AJbeTHIBI:
dbopMmanbaerua u
arneTanbaerua. AeToH

12.01.2024

19.01.2024

26.01.2024

https://resh.edu.ru/subject/lesson/5727/start/150577/

https://resh.edu.ru/subject/lesson/4776/start/150604/

21

OIIHOOCHOBHBIE
HpeneNbHEIE
KapOOHOBBIEC KUCIIOTHI:
MypaBbHHAS U
YKCyCHas

02.02.2024

22

HNHcTpyKTax no

TEXHUKE 0E€30ITaCHOCTH.

[TpakTnueckas pabota
Ne 2. «CsoiicTBa
pacTBopa YKCyCHOM
KUCJIOThDY

09.02.2024



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/

23

24

CreapuHoBas u
OJICMHOBAS KUCIIOTHI,
KaK MPEICTABUTEIH
BBICIINX KapOOHOBBIX
KHCJIOT

Mkla Kak CoIu
BBICIIMX KapOOHOBBIX
KHUCJIOT, KX MOIOILEE
JIICUCTBUE

16.02.2024

01.03.2024

https://resh.edu.ru/subject/lesson/5952/start/150631/

25

CrnoxHnble 3(upbI Kak
IPOM3BO/IHBIC
KapOOHOBBIX KHCJIOT.
['maponus3 cioxHBIX

3¢hupoB

15.03.2024

26

JKupsr: tunponus,
HNPUMEHEHUE,
Ouonornyeckas poib
KUPOB

22.03.2024

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

YrneBoasl: cOCTaB,
KJaccuukanms.
Baxkueiimme
MIPEACTABUTENH:
TIII0K03a, PPyKTO3a,
caxaposa

29.03.2024

https://resh.edu.ru/subject/lesson/6150/start/150687/

28

Kpaxmain u nemonosa
KaK MPUPOAHbBIE
MIOJIUMEPBI

05.04.2024

https://resh.edu.ru/subject/lesson/5413/start/150714/

29

Ntorosas KOHTpOJIbHAS
pabota

12.04.2024



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/

30

AMMHBI: METHJIAMHUH U
AHUJINH

19.04.2024

31

AMHMHOKHCIIOTHI KaK
amQoTepHbIe
OpraHUYEeCKHe
COEIMHEHNS, X
OHOJIOTHYECKOE
3gaueHue. [lenTtuabl

26.04.2024

https://resh.edu.ru/subject/lesson/4743/start/150742/

32

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

10.05.2024

https://resh.edu.ru/subject/lesson/4743/start/150742/

33

34

OCHOBHBIC TTOHATHS
XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH

OCHOBHBIE METOIBI
CHUHTE3a
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUH.
[ImacT™maccel, Kaydyku,
BOJIOKHA

17.05.2024

24.05.2024

https://resh.edu.ru/subject/lesson/6095/start/150823/

https://resh.edu.ru/subject/lesson/6095/start/150823/

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

34



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

n/n

Tema ypoka

HHCcTpyKTax Mo TEXHUKE
FO€30IaCHOCTH. XUMHYECKUI
3JIEMEHT. ATOM. DJIeKTpOHHAas
KOH(UTypamus aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOB /1. M.
MenzaeneeBa, UX CBS3b C
COBPEMEHHOM Teopuen
CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKUX
3JIEMEHTOB U UX COEAMHEHUN
0 TPyMIaM U Mepuojam.
3HaveHHE MEPUOANIECKOTO
3aKOHA M CUCTEMBI
XUMHUYECKHX 3JieMeHToB J[. 1.
MenieneeBa B pa3BUTHH
HAYKH

KoanuecTBo 4acoB

Bcero

KonTpoanb
HbIe
padoThI

Jara
U3ydeHust

IIpakTnyec
KHe
padoThI

05.09.2023

12.09.2023

19.09.2023

JIeKTPOHHBbIe HU(POoBHIE 00pa3oBaTebHbIE
pecypcbl

https://resh.edu.ru/subject/lesson/6479/start/150989/

https://resh.edu.ru/subject/lesson/6332/start/151021/

https://resh.edu.ru/subject/lesson/6332/start/151021/

CtpoeHue BemiecTna.
XumMmudeckas CBA3b, €€ BUJIbI,

26.09.2023

https://resh.edu.ru/subject/lesson/5581/start/151081/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5581/start/151081/

MeXaHU3MBbI 00pa30BaHUS
KOBAJICHTHOH CBSI3H.
Bonopoanas cBs3b

Banentuocts.
DIIEKTPOOTPULIATENHHOCTb.
CTeneHb OKHUCIICHUS.
BemecTBa MOJIEKYISIPHOTO H
HEMOJICKYJISIPHOTO CTPOCHHS

03.10.2023

https://resh.edu.ru/subject/lesson/6332/start/151021/

[TonsaTHE 0 IUCTIEPCHBIX
cucreMax. McTuHHBIE U
KOJUIOUIHBIE PACTBOPBI.
MaccoBast 10J1s1 BelecTBa B
pacTtBope

10.10.2023

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccudukanus u
HOMEHKJIaTypa

HCOPTaHNYCCKUX COCﬂHHCHHﬁ.

I'eneTnueckas cBA3b
HCOPTaHNYCCKUX BCIICCTB,
Pa3JINYHBIX KJIACCOB

17.10.2023

https://resh.edu.ru/subject/lesson/4960/start/151374/

Knaccudukamms Xumuaeckux
peaKkIuil B HEOPraHUYECKON 1
OpPraHMYECKON XUMHUU. 3aKOH
COXPAHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHUS U
IIPEBPALIECHUS] SHEPTUU TIPU
XUMHYECKHUX PEeaKIMsIX
CkopocTb peaku.
OOpaTtuMble peakIuu.
XHUMHUYECKOE PAaBHOBECHE

24.10.2023

07.11.2023

https://resh.edu.ru/subject/lesson/4938/start/



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4938/start/

10

11

12

13

14

15

HNHcTpyKTa) 110 TEXHUKE
6e3omacHoctu. [IpakTuueckas
paborta Ne 1. «Bnusinue
pa3InyYHbIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKOM
peaxIumy

DJIEKTPOIUTHYECKAS
mucconanus. [Tonsitue o
BOI0poaHOM mokazarese (PH)
pactBopa. Peakiuu HOHHOTO
oOMmeHa. ['mapoinus
OpPTaHHYECKUX H
HEOPraHMYECKUX BEIICCTB

OKHUCIIMTEIIHLHO-
BOCCTAaHOBHUTEIbHBIC PEAKITHH.
[TonsiTHE 00 MEKTpOIH3E
pPacCIUIaBOB U PacTBOPOB COJICH

KonrpomnbHas pabora no
pazneny «TeopeTnueckue
OCHOBBI XUMHUI»

MerTamnsl, BX ITOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMHYECKHX 31eMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O0mIHe
(bu3HIeCKre CBONCTBA
METaJIJIOB

CrnnaBbl METaJIOB.
DNEKTPOXUMHUYECKUH psift

14.11.2023

21.11.2023

28.11.2023

05.12.2023

12.12.2023

19.12.2023

https://resh.edu.ru/subject/lesson/5912/start/92791/

https://resh.edu.ru/subject/lesson/3523/start/151161/

https://resh.edu.ru/subject/lesson/3493/start/151213/

https://resh.edu.ru/subject/lesson/4961/start/151293/



https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/

HaIPSHKEHUN METaJIOB

16

XHUMHUYeCKre CBOMCTBA
BaKHEHUIIINX METAILIOB
(HaTpuii, KU, KAJIbLIUA,
MarHui, alroMUHUI) U UX
COCIUHCHUI

26.12.2023

https://resh.edu.ru/subject/lesson/5814/start/151239/

17

18

19

20

21

22

HNHCTpyKTaX MO TEXHUKE
Oe3omacHOCTH. XUMHUYCCKUE
CBOICTBA XpOMa, MEIU U UX
COCIUHCHHI

XHUMHUYECKHE CBOMCTBA IOWHKA,
KCJIC3a N UX COGI[I/IHCHI/Iﬁ

HHCcTpyKTax Mo TEXHUKE
oe3onacHocTH. [IpakTdeckas
pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 33724 10
TeMe «MeTamib»"

Hewmeranibl, UX 1MojgoXeHUe B
Ilepuoauueckoit cucreme
XUMHYECKHX 31eMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
CTPOCHHUSI aTOMOB

dusznueckre CBOMCTBA
HEMETAaJUIOB. AJUIOTPOIHS
HEMETaJUIOB (Ha mpuUMepe
KHCTIOpoJia, cephl, hocdopa u
yriiepo/ia)

XHUMHYECKHE CBOMCTBA
rajioreHoB, Cepbl U X

09.01.2024

16.01.2024

23.01.2024

30.01.2024

06.02.2024

13.02.2024

https://resh.edu.ru/subject/lesson/5814/start/151239/

https://resh.edu.ru/subject/lesson/3534/start/151266/

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5939/start/151320/



https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

COEeIUHEHUI

23

24

XnMHYecKre CBOMCTBA a30Ta,
docodpa 1 UX coeTMHCHU
XHUMHUYeCcKre CBOMCTBA
yriiepoia, KpeMHHUSI ¥ BiX
COCIMHEHUN

20.02.2024

27.02.2024

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5939/start/151320/

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIMHEHUN

05.03.2024

https://resh.edu.ru/subject/lesson/5913/start/151347/

26

O0o061IeHNE U
cucTeMaTu3aIys 3HaHUM 110
Teme «HemeTrammer».
Brprurcnenus no ypaBHeHUSIM
XUMHYECKUX PEaKInui U
TEPMOXHUMHYECKHUE PACUETHI

12.03.2024

https://resh.edu.ru/subject/lesson/5913/start/151347/

27

HNHCcTpyKTa) 110 TEXHUKE
6e3omacHocTH. [IpakTuueckas
paborta Ne 3. «Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110
teme "Hemeramnb"»

19.03.2024

28

29

30

Wrorosas koHTposibHasA paboTa

Heoprannueckue n
OpPraHUYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHUYeCKHe OCHOBAHUS

AmpoTepHble HeOpraHUYECKue
Y OPraHUYECKUE COECTUHEHMS.
I'enernueckas cBsA3b

02.04.2024

09.04.2024

16.04.2024

https://resh.edu.ru/subject/lesson/4960/start/151374/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/

HCOPTaHUYCCKUX U
OpTraHU4Y€CKUX BEIIECCTB

31

Ponp xumun B o0ecrieueHun
3KOJIOTHYCCKOM,
SHEPreTUYECKON U MUIIEBOU
0€30MacCHOCTH, pa3BUTUHU
MEIULUHBI

23.04.2024

https://resh.edu.ru/subject/lesson/3504/start/151485/

32

[IpencraBnenwus 06 0OmMUX
HAyYHBIX TPUHIIHIIAX
MPOMBIIIUICHHOTO TMOTYYEHUS
Ba)XHEUININX BEIIECCTB

30.04.2024

https://resh.edu.ru/subject/lesson/3514/start/151429/

33

34

YenoBek B MUpE BEILIECTB U
MaTepUasoB

XuMus u 300POBLEC YCIIOBCKA

14.05.2024

21.05.2024

https://resh.edu.ru/subject/lesson/3504/start/151485/

https://resh.edu.ru/subject/lesson/3504/start/151485/

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

34



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpozmos A.A., JIyaun B.B.;
noA penakiueit Jlyauna B.B., O01iecTBo ¢ orpaHM4eHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe obmectBo «M3aaTenscTtBo «IIpocBemennes

Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIyaun B.B.;
noA penakuuei Jlyauna B.B., O01iecTBo ¢ OrpaHU4€HHOM OTBETCTBEHHOCTHIO

«JIPODA»; AkumonepHoe odiectBo «M3narensctBo «IIpocBemieHue»

METOAUYECKHUE MATEPUAJIBI JISA YUUTEJIA

Xumus : moypouHsie pa3padboTku : 10 kiacc (0a30BbIi yPOBEHD) : METOAUYECKOE
nocobue / JI. . Acanosa, B. B. Epemun. — M. : JIpoda, 2020

VYpoku Xumuu B 11 kiacce. ba3oBsiil ypoBeHb. MeToiuueckoe nocodue k

yueOHuKy noA pea. B. B. Jlynuna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

resh.edu.ru



[Tpunoxenue

HNToroBasi KoHTpoJibHAsA padora mo xumuu B 10 kiacce (0a30Bblii YpOBEHb)

Bapmanr 1.
1. (2 6amna) [lan mepevyeHb OPraHMYECKUX BEIIECTB. M3 mpuBEeIEHHOTO IEpPEUHS
BBIOCPUTE AJTKUH U OJTHOATOMHBIN CIIUPT. 3alUIIATE B TAOIUILy HOMEpPa BEIOPaAaHHBIX
BEIIICCTB.

Ha3Banue kiacca AnkuH OnHOaTOMHBIN CIUPT
OpPraHUYeCcKOro COeIMHEHUs

Howmepa coenunenus

CH3;—CH; —(|3H2

1) OH
2) CHz;—CH=CH;
3) CH=CH

CH, — (|3H2
4) OH OH

Y O

TN

5) NH2 OH

2. (2 6anna)B mpenokeHHbIE CXeMbl XUMUYECKUX PEAKIIUi BIUIIUTE CTPYKTYpPHBIE
(hopMyJTbI MPONYIIEHHBIX BEIIECTB, BEIOPAB WX U3 MPUBEIEHHOTO BHIIIE MIEPEYHSI.
PaccraBpTe KO3 PUIMEHTHI B TOTYYEHHBIX CXeMaX, YTOOBI OMYUMITHCh YPABHEHUS
XUMHYECKUX PEAKIIUH.

/o
HgSO4
1) oo L H,0 ——— CH;—C
H
2) e, + HBr — CHSCH2—(|3H2 + H,0
Br

3. (3 6amma) [IpormMOHOBBIN abAETHI — OJHO M3 OPTraHUYECKHUX BEIIECTB,
O0OHapy>KEHHBIX B MEK3BE3THOM MTPOCTPAHCTBE. B MPOMBIIITIEHHOCTH €ro
CUHTE3UPYIOT U3 yIIeBOJIOPOI0B HEDTHU U UCIIONB3YIOT JUIS MTOJIYYEHUS KPACOK U
ANIKUTHBIX SMalieil. B 1abopaTopHBIX YCIOBUSAX MPOMHOHOBBIHN ajbJIeru]l MOKHO
MTOJIyYUTh B COOTBETCTBUU C IPUBEAEHHON CXEMOM MPEBPALLECHUN:




/o

CH3CH2—(|JH2 KOHworn) ¢ CuO v  OH,—CH,—C
Cl H

Omnpeenure BEMeCTBO X, BBIOPAB €ro M3 MPEJI0KESHHOTO BBIIIE ITEPSUHS BEIICCTB.
3anumuTe ypaBHEHHS IBYX PEAKIUH, C TOMOIILI0 KOTOPBIX MOYXKHO OCYIIECTBUTH 3TH
MIPEBPALICHUS.

Hroro - 76amnoB

«5» -6-70

«4» -5-6 6

«3»-4-30

2»-0-26

Hrorosas koHTpoObHas padoTa mo xumuM B 10 kiacce (0a30Bblil ypOBEHb)
Bapuanr 2.
1. /[lan nepedeHb opraHMuecKux BemiecTs. M3 npuBen€HHOTO nepedHs BplOepuTe
AJIKaIUCH U aJIbJACTU . 3anummuTe B Ta6J'II/ILIy HOMCpa BLI6paHHI>IX BCIICCTB

HasBanue kiacca AnkagueH Anpaerun
OpPraHMYECKOTO COCAMHECHHUS

HOMepa COCANHCHMUA

CHj —(le — CH, —CHz3
1) OH

CH; —(ﬁ —CH, —CH3

2) O
O

Va
CchHzCHz—C/

3) H
4) CH,=CH - CH=CH,
5) CH, :CHfCHszHy,

2. B mpemnoxeHHBIE CXeMBl XUMHUYECKUAX PEAKIMNA BITUIINTE CTPYKTYPHBIE
(bopMyJIBI IPOTYIIEHHBIX BEIIECTB, BHIOPAB X M3 MPUBEAEHHOTO BBIIIE MTEPEYHS,
U paccTaBbTe KOOPPUIUMEHTHI.

1) o +HCl ~  CHy—CH—CH, —CH
Cl




2) ........... + H, — CH3;—CH,—CH,—CH,—0OH

3. byteH-2 ucnonp3yroT A1 cuHTe3a OyTaaueHa, B IPOU3BOACTBE OEH3MHA U
Kay4yKOB. DTOT yIJIEBOJOPO IPUMEHSAETCS B KAUECTBE TOIJIMBA B COCTABE
ra30BbIX CMeCeH MpU ra30KUCIOPOIHON CBapKe U pe3Ke MeTauloB. byTen-2
MOKHO IIOJIyYUTb B COOTBETCTBUU C IIPUBEAEHHON CXEMOM IIPEBPALLICHUN:

CHg—(fH—CﬂchsKOH(B"*‘H') X SO g M- CH-CH,

Br

BriGepuTe u3 npeasio)keHHOTO MEPEyHs BEIIECTBO X U 3alMIINTE YPAaBHEHUS ABYX PEAKIIHM,
C TIOMOIIBIO KOTOPBIX MOKHO OCYILIECTBUTH 3TH IIpeBpalicHus. [Ipu Hanvcanuu ypaBHEHUN
peaKIuil HCTIOJB3YHUTE CTPYKTYPHBIE (DOPMYJIbI OPTaHUYECKHX BEIIECTB. 3aNUIITUTE HAa3BaHUE
BemiecTBa X.

Hroro - 76amnos
«5» -6-70
«4» -5-6 6
«3»-4-30
2»-0-206



HTorosasi KOHTpoOJIbHAA padoTa o xumuu B 11 kiaacce (0a30Bbli YPOBEHbD)

Bapuanrl.

1. (1 6amr) U3 kypca xumuu Bam U3BECTHBI ClieIyIOMIKE CITIOCOOBI pa3AeICHUs] CMECEH:
omcmaueanue, urbmposanue, OUCMULIAYUSL (NEPe2OHKA), Oelicmeue MAeHUMOoM,
svinapusarue, kpucmannuzayus. Kakue u3 Ha3BaHHBIX CIIOCOOOB pa3/ieieHUs cMecel MOKHO
MPUMEHHTD TSI OUUIICHHS:

1) »TaHOJIa U YKCYCHOM KUCIIOTHI;

2) BOJBI U B30OJITAHHOMN B HEM TJIMHBI.

3anuiuTe B Ta0IHMIy Ha3BaHUE COOTBETCTBYIOLIETO crioco0a pa3ieseHus KaxX 101 13
HPEAIOKEHHOM CMECH.

CmMmech Haspanue crocoba pa3aciCHus

DTaHOJ U YKCYCHAsi KUCIIOTa

Bonma u riiuna

2. (26amma)Ha pucynke n3o0paxeHa MOJIEIb JJIEKTPOHHOTO CTPOCHHS aTOMa HEKOTOPOTO
XUMHYECKOTO DJIEMEHTA.

Ha ocHOBaHMM aHaIM3a NPEJIOKEHHON MOJICITH BBITIOJHUTE CICAYIOIINE 3a1aHuUs:

1) onpenenuTe XMMUYECKHIA SIEMEHT, aTOM KOTOPOT'O UMEET TaKOe dJIEKTPOHHOE CTPOCHHUE;
2) yKakuTe HOMEp Teproia U HoMep rpyIisl B [leprogudeckoi CHCTEME XUMUYECKIX
anemeHToB JI. 1. MeHeneeBa, B KOTOPBIX PACIOIOKEH ATOT JICMEHT;

3) ompexaenuTe, K METAIaM WJIM HEMETAJJIaM OTHOCHUTCS ITPOCTOE BEIIECTBO, KOTOPOE
00pa3yeT STOT XUMUYECKUH FJICMEHT.

OTBeTHI 3aIUIINTE B TAOJIUILY.

CumBon Ne nepuona Ne rpynmsl Mertain/aemerant
XUMHYECKOT0
JJIEMEHTA

3. (16amn)llepuoauyeckas cucremMa xumudeckux snemeHToB J[. 1. MenneneeBa — Goraroe
XpaHWIUIIE HHPOPMAIIUN O XUMHUUECKUX JIEMEHTAaX, UX CBOMCTBAX U CBOMCTBAX MX
coeauHenuil. Tak, HapuMep, U3BECTHO, YTO C YBEJIIMUEHUEM MTOPSIKOBOIO HOMEpa
XHUMHAYECKOT0 3JIEMEHTA PaJNyChl aTOMOB B TIEpPHOJIaX YMEHBIIIAIOTCS, a B TPyIax
YBEJIUYUBAIOTCA.
Y4auTBIBast ’TH 3aKOHOMEPHOCTH, PACTIONIOKUTE B MOPSIKE YBEITMUCHHS PATUYCOB aTOMOB
CIIEYIOLINE SJIEMEHTHI: yIiaepo, 0op, Oepuinii, a30T. B oTBeTe 3anuimTe CUMBOJIBI
AJIEMEHTOB B HY)KHOH ITOCIIEI0BATEILHOCTH.
4. (1 6amn) B npuBenéuHoit HUke TabNIuUIe epedYrclIeHbl XapaKTepHble CBOMCTBA BEIIECTB
MOJIEKYJISIPHOTO ¥ HOHHOT'O CTPOCHHUSI.

XapaKTepHble CBOICTBA BELIECTB

MosiekyasIpHOTO CTPOCHUA HonHoro crpoenust

— UMEIOT HU3KHE 3HAUCHUS — TBEpAbBIE MPU OOBIYHBIX
TEMIIEPATYP KUIIEHUS U YCIIOBHSIX;
MJ1aBJICHUS, — XpYIIKHUE;

— HC HpOBO}ISIT 3H€KTpI/I‘IeCKI/If/'I e TerHJ'IaBKI/Ie;
TOK B pacIuiaBax U pacTBOpax; — HEJIETy4He;

— UMEIOT HU3KYIO — B pacIuiaBax 1 pacTBopax
TEIUIONPOBOJHOCTh MPOBOJSAT BJIEKTPUUECKUN TOK

Hcnonb3ys TaHHYI0 MH()OPMAILIHIO, OTPEIENUTE, KAKOE CTPOEHHE UMEIOT BEIECTBA!
1) cynabdar xaabius Cas0s4;




2) docdunPH3,

3anumunTe OTBET B OTBEAEHHOM MECTE:
1) Cynbdar kanblys UMeeT
2) ®ochun nmeeT

IIpounTaiiTe cjeayOUIUil TEKCT U BHINOJHUTE 3aIaHUA 5—/.

Cynepar wmenu(Il) (CUSO4) BaOKHeEWIIass w3 conedl Meau. Kpucramiorugpar
cynbdara menu(Il) Ha3pIBarOT MEAHBIM KyIIOpocoM. B cenbckoM X035HCTBE MEIHBIN Kynopoc
MPUMEHSETCA KaK aHTUCENTUK, (DYHTUIH] M METHO-CEepHOE yno0peHue. B mpoMbIIIeHHOCTH
3Ty COJIb IPUMEHSIOT B IPOU3BOJICTBE alleTaTHOI'O BOJIOKHA, a TAKXKE UCIOJIb3YIOT B KAUECTBE
¢ukcatopa okpacku u koHcepBaHTa. Cynbdar meau(ll) B mpOMBIIIIEHHOCTH MOIYyYatOT

pa3IMYHBIMM criocobamu, Hampumep pactBopeHuem oxcuaa menu(Il) CuO)B CepHOU
(HZSO4)'3Ta COJIb YaCTO CIIY>)KUT HCXOJHBIM CHIPbEM Ui IOJIyYEHHS IPYIHX

coequHeHuil, Hamnpumep ruapokcuga wmeau(Il) (CU(OH)Z)' Jnsa BogHOrO pacreopa
cynbdara menu(Il) Bo3MokHa peakius ¢ MeTaUlaMU aKTHUBHEE MENU, HAIIPUMEP C LIUHKOM.
Cynbsdar meau(Il) ssBnsiercs coequueHneM ¢ yMEPEHHOW TOKCUYHOCThI0. O1HaKo paboTaTh ¢
MOPOLIKOM WK Iy apoii cynbdata meau(ll) ciaenyer ocTopoxkHO, HE JOMYCKas UX MbIICHHUS.
5. (1 6amn)CrioxHbIe HEOPraHMYECKUE BEUIECTBA MOYKHO KIACCU(HUIIPOBATH IO YETHIPEM
rpymniam, Kak MoKa3aHo Ha cxeMme. B 3Ty cxeMy [u1s KaKI0i U3 Y4eTbIpEX IPpyII gnuuiume 1o
OJTHOW XUMHUYECKOH (popMyJie BEECTB U3 YHCIA TEX, O KOTOPBIX TOBOPUTCS B IPUBEAEHHOM
TEKCTe.

KHCJIOTC

Cl10:KHBIE BellecTBAa

Oxcupg OcHoBaHUE Kucnora Coip

6. (2 6ana)

1) CocraBbTe MOJIEKYIISIPHOE YpaBHEHHE PEaKIMU IIMHKA ¢ pacTBopoM cyibdara meau(Il);
2) Vkaxure, K KaKoMy THILY (CO€MHEHMS, pa3I0KEHUs, 3aMELLEHUs,, 0OMEHa) OTHOCUTCS
3Ta peakuus.

7. (2 6amna)

1) CocTaBbTe MOJIEKYISIPHOE YpaBHEHHE PEAKIIMU CEpHON KUCIOTHI ¢ okcuoM Meau(Il), o
KOTOPOH TOBOPHIIOCH B TEKCTE;

2) Vxkaxwure npu3Hak(1), KOTOPbIi(-¢) HaOmoaaeTcsa(-F0TCs) MPU MPOTEKAHUH STOM PEaKInu.
8. (3 6amra)

Jlana cxema IpeBpalleHUuNn:

CuO_, CuS0O4_, CuCl,_,Cu(OH),

Hanwummre MonekynsipHbIe ypaBHEHHS PEaKInid, C TOMOIIBI0 KOTOPBIX MOXKHO OCYIIIECTBUTh
yKa3aHHbIE NIPEBpaIIECHUs.

9. (1 6am) s mpou3BOJCTBA IyKAaTOB (PPYKTHI HECKOJIBKO YaCOB BBIICPIKUBAIOT B
caxapHOM CHUpOIIle ¢ MaccoBoi aonelt caxapa 60%. PaccuunTaiite Maccy caxapa u Maccy BOJbI,
KOTOpPBbIE HEOOXOAMMBI [T TPUTOTOBIIEHHS 3 KT TAKOTO CHpoNa. 3aluIInTe IoApoOHOe
peleHue 3a1auu.

Hroro — 14 6annos

«5»-13-1406

«4»-11-126

«3»-8-116

«2»-0-76

HToroBasi koHTpoJiLHAsI padoTa mo xumuu B 11 kiacce (60a30Bblii YpOBeHb)
Bapuanr 2 .




1. (1 6amn) U3 kypca xumun Bam n3BeCTHBI CIEAYIOMINE COCOOBI Pa3IeICHHIS CMECEH:
omcmausanue, uibmposanue, OUCMULIAYUS (NepecoHKa), Oeticmaue MAeHUMoOM,

8bINapusaHue, KPUCMaiiu3ayus.

Kaxkue 13 npeaiokeHHbIX CIToco00B MOXHO MPUMEHHTD JIJIs1 Pa3/ICICHHUS CMECEH:
1) BOABI M HAXOMAIIMXCS B HEW JIPEBECHBIX CTPYIKEK;

2) PEYHOrOo IMeCKa M JKEJIE3HBIX CTPYKEK.

3anummure B Ta6n1/1uy Ha3BaHNWE COOTBECTCTBYIOLICTO crnocoba Pas3sacJICHUA CMECH.

Cwmech HazBanue criocoba pazzieneHust

Boga u 1peBecHbIe CTPYKKH

PeyHoli IeCOK U JKEeJIE3HbIE CTPYKKHU

2. (2 6amna) Ha pucynke n3obpakeHa MOJI€Ib aTOMa HEKOTOPOTO XMMHUYECKOTO
AIIEMEHTA.

PaccMoTpuTe MpeyioxKeHHYI0 MOJICITh U BBITIOJIHUTE CIICYFOIIIE 3aaHusL:
1) 3anummTe B TaOIMIly CHMBOJI XHMHYECKOTO JIEMEHTa, KOTOPOMY COOTBETCTBYET JTaHHAsS
MOJIEINb aToMa;
2) 3amuIuTe HOMEp Mepruojia U HoMep rpymisl B [leproauueckoit cucreMe XMMUYeCKUX
anemeHToB /. 1. MeHeneeBa, B KOTOPBIX PACIIOIOKEH ITOT DJIEMEHT;
3) ompenenure, K METaIaM WJIM HEMETaJZIaM OTHOCHTCS IIPOCTOE BEIIECTBO, KOTOPOE
o0pa3yer ATOT AJIEMEHT.
OtBeT 3anumuTe B TAOJIUILY.

CumBon Ne nepuona Ne rpynmsl Metain/aemerant
XUMHYECKOT0
JJIEMEHTA

(1 6amn)[leproauueckas cucreMa xuMmuueckux anemenToB 1. V1. MenaeneeBa — Goratoe

XpaHUJIUIIE HHPOPMALIUN O XUMHUUECKUX IEMEHTaX, UX CBOMCTBAX U CBOMCTBAaX MX

coequHeHui. Tak, HanpuMep, U3BECTHO, UTO C YBEJIIMYEHUEM IOPSIIKOBOIO HOMEpa

XMMHYECKOI'0 3JIEMEHTA B MIEPHOAAaX OCHOBHBIN XapaKTep UX BBICIINX OKCHJIOB OCJIa0eBaET, a

B Ipylnnax — YCHWJIMBAETCs. Y UUThIBAs 3TU 3aKOHOMEPHOCTH, PACIIOIOKHUTE B MOPSJIKE

YCUJIEHHSI OCHOBHOI'O XapaKTepa BhICLIETro OKCHa cieaytomue snemMenTsl: Ca, Mg, Al, B.

3anuuuTe 3HaKy AJIEMEHTOB B HYKHOW MOCIIE10BAaTEIbHOCTH.

B oTBeTe yKakuTe CUMBOJIBI ATHX DJIEMEHTOB:

4. (1 6ann)B npuBen€HHOM HUXKE TaOIMIIE TEPEUNCIIEHbl XapaKTEpPHbIE CBONCTBA BEIIECTB C
METAJITINYECKON ¥ MOHHOM KPUCTAJNINYECKUMH PEIIETKAMM.

XapaKTepHble CBOICTBA BELIECTB

C meTajmyeckom C MoHHON KpHUCTAIINYECKOM
KPHCTANIMYECKON peléTKomn pemérKkon
— TBEpapie mpu 0OBIYHBIX — TBEpABIE TIPH OOBIYHBIX
YCIIOBHSX; YCIIOBHSX;
— BBICOKAs! 3JICKTPOIPOBOAHOCTb; — XpYIIKHE;
— IUTACTHUYHBIE; — TYTOIJIaBKHUE;
— BBICOKAs! TETJIOMPOBOTHOCTh — HEJIeTy4He;
— B pacIulaBax U pacTBopax




IIPOBOJAT JJIEKTPUUYECKUN TOK

Hcnone3ys JaHHy0 MHPOPMAIIKIO, ONPEIETNTE, KAKYIO KPUCTAIIMYECKYIO PEMIETKY UMEFOT
BELIECTBA:
1) marawuii Mg.
2) OKCHJI Kalblus CaQ,
3anuInUTe OTBET B OTBEAEHHOM MECTE:
1) Maruuit umeer
2) Oxcuj Kabliis UMEET

IIpounTaiiTe cjeayOUIUii TEKCT U BHIMOJHUTE 3aIaHust 5—7/.
XUMHYECKUN BJIEMEHT cepa SBISETCA IIECTHAAUATBIM MO PACHpPOCTPAaHEHHOCTU
2JIEMEHTOM B 3€MHOU Kope. B mpupone cepa BcTpeuaeTcs Kak B CaMOPOJIHOM BHUJE, TaK U B

COCTaBe pPAa3IMUYHBIX MHUHEPAJIOB, TAKUX Kak g8S KHUHOBAPb, ZnS chaneput wiu

LIMHKOBas OOMaHKa, CuS _ opemmn u ap. Cepy moisryyaroT IJIaBHBIM 00pa3oM IyTEM

BBIIJIABKM CaMOPOJHOM CEphl HENMOCPEICTBEHHO B MecTax €€ 3ajeraHus noxa 3emuén. Eé

3aJ1eKaM [TOYTHU BCErZla COIYTCTBYIOT CKOIIJICHUS SIIOBUTBIX Ta30B — COECIUHEHUH CEpBI.
Cepa XMMHUYECKHM aKTUBHA U MPU HATPEBaHUM PEarupyeT CO MHOTMMHU MPOCTHIMHU U

CIIO)KHBIMHU BeliecTBamMu. [Ipu B3auMoIeiCTBUM Cepbl ¢ METaIaMH Cu, A1)06pa3yfoTc;1
cynehunel. Pearupys ¢ BomopomoMm, oHa oOpa3yer cepoBomopoa. llpm KoMHATHOM
TEeMIIepaType cepa B3auMOJICHCTBYET co (propoM, mpu 3ToM obpaszyercs (propun cepsi(VI).

Takke OHa B3aMMOJIEHCTBYET ¢ KOHIEHTPUPOBAHHBIMU PACTBOPAMHU ILIENOYEN 'c
HEKOTOPBIMH COJIAMH U T —— - 1 [0 B HZSO4)'HpH TOPEHHUHU CEPBI

Ha Bo3ayxe oOpasyercs okcup cepbi(I1V) (5O2) ‘Oxcup cepoi(VI) (SO3 )HaHpﬂMYIO U3 Cephl
He noiy4vaercs. Ero nomyyaroT kataautudeckuM okucieHueMm okcuaa cepsi(IV). Oba okcnaa
Cephl POSIBIIAIOT KUCIOTHBIN XapaKTep W B3aUMOJCHCTBYIOT CO HIETIOYaMH U C OCHOBHBIMHU
OKCHJaMH ¢ 00pa30BaHHEM COJIEH.

Cepa HaxXOIUT IIUPOKOE MPUMEHEHHE B IMPOMBIIUIEHHOCTH, CEIbCKOM XO3SIHCTBE,
CTPOUTENIbCTBE, METUIMHE. Tak, e€ NCHOIb3YIOT Ul ByJIKaHU3ALMK KaydyKa, KaK ()yHTHUIH]
s OopbOBl ¢ IpUOKOBBIMM 3a00JE€BaHUSMHU PACTEHUH, B IPOU3BOJCTBE CEPOOUTYMHBIX
KOMIIO3ULIMHI, cepa BXOAMUT B COCTAaB PA3IMYHBIX MUPOTEXHHUYECKUX cMecel. [IpumepHO
MIOJIOBHHA TIPOU3BOIMMOM CEpBhI HJIET Ha TIPOU3BOJICTBO CEPHON KUCIIOTHI.

5. (1 6amn) CrnoxxHble HEOPraHMUECKUE BELIECTBA MOYKHO KIacCU(UIIMPOBATh IO YETHIPEM
rpyIIaM, KaK IOKa3aHo Ha cxeMme. B aTy cxemy Iist KaKIO0i U3 YeTBIPEX TPYIIIT gnuuiume
10 OJTHOM XMMHUYECKOH (popMyie BelecTB U3 YKcia TeX, 0 KOTOPbIX TOBOPUTCS B
MIPUBEAEHHOM TEKCTE.
Cao:xKHbIE BelecTBa

Oxcung OcHoBaHnue Kucnora Conb

6. (2 6ang1a)

1. CocraBbTe ypaBHeHHE peakiuu okcuaa ceprl(IV) ¢ kucaopomom.

2. YKaxuTe, K KakoMy THITY (COEIMHEHMs, pa3iokKeHHs, 3aMEIleHHUs, 0OMEeHa) OTHOCUTCS
9Ta peakuusl.

7. (2 6anga)

1. CocTaBbTe MOJIEKYJISIPHOE YPAaBHEHUE YIIOMSIHYTOM B TEKCTE PEAKIIUN MEKIY OKCUAOM
cepbI(IV) u ruapokcuoM Kamusl.




2. HazoBuTe mpOayKThl 3TOM PEaKIUU.
8. (3 6amna)/lana cxema mpeBpaIIeHUN:

c0
Zn(OH); — ZnCl, — X —— Zn0

Hanwummre MonieKysipHbIe ypaBHEHHS PEaKIU, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIIECTBHTh

yKa3aHHBIC PEBPAICHUS.

9. (1 6amn) [Ipu mpUTrOTOBICHUHN BapeHbS U3 KaOAYKOB IUIOABI 3AJIMBAIOT CaXapHBIM CHPOIIOM

¢ MaccoBoil noineit caxapa 90%. PaccunTtaiite Maccy caxapa U Maccy BOJIbl, KOTOpbIE

HEOOXOAUMBI JJIsl IPUTOTOBJICHHUS 2 KT TAKOTO CUPOTIA. 3alUIINTE MOJAPOOHOE pElICHUE

3aauu.

Hroro — 14 6an10B

«5»-13-146

«4»-11-126

«3»-8-116

«2»-0-70
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