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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa MmO XWMUHM Ha YpPOBHE CpelHero oOmero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepaibHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOll 00pa30BaTENbHOW MPOrPAMMBI  CPEIHEro oOLIero o0pa3zoBaHUs
(®OIT  COO), mpencraBienHbix B  DenepadbHOM  TOCyAapCTBEHHOM
obpazoBarenbHOM crangapre COO, c¢ yu€rom KoHuenmuu mnpenoaaBaHus
yueOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHBIX Opranuzanusx Poccuiickoit
Qenepanyy, peadu3ylOUMX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX IONOKEHUM «CTparernu pa3BUTUsA BOCIHHTAaHUA B Poccuiickoin
®enepanuu Ha nepuon a0 2025 roma» (Pacnopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MporpamMmbl MO XHUMHUHU, K ONPEAEIICHUIO
oOuieit ctpareruy 0Oy4eHus, BOCIIUTAHUS U Pa3BUTUSL 00yUaIOIIUXCsl CPENCTBAMU
yueOHoro npenmera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHuenrtyanbHble nojoxkeHuss @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICp’KaHMs, PE3yJIbTaTOB OOy4YeHUsT U TpeOOBaHUN K YpPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o01ieo0pa3oBaTeIbHOW OpraHu3aliu, SBISETCS HEOThEMJIEMOM 4YacThlo UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOLUIMM JTAaloOM pealu3allud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMsI 3aKOHOB MPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYypbl
YelloBeKa, a TaKKe DSKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY
3I0pOBBI0O M TOpUpoaHON cpene. Peamusyercs xummueckoe o0OpazoBaHHE
00yyJaroIMXcsl Ha YPOBHE CpeAHEro ooluiero oOpa3oBaHus CpeACTBAMU y4eOHOTO
npeaMera «XUMHUS», COJEpNKAaHUE U TIOCTPOCHHE KOTOPOTO OIpEeaeieHbl B
nporpaMMe MO XUMHUU C YYETOM crenupuKd HayKd XUMHUH, €€ 3HAYeHHs B
MO3HAHUM TMPHUPOABI U B MATEpHUATBbHOW >KM3HU OOIIECTBA, a TaKXkKe C Yy4ETOM
o0luX 1elell W MPUHLUIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo1ero oopasoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyio poJib B
COBPEMEHHOM LUBWIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUpPOBAHHE PAIIMOHATIBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHE IEJIOCTHOIO MPEJCTaBIEHUs 00 OKpYKAIOIIEM MHpE KaK O €IUHCTBE
OpUPOABl U YeJIOBEKa, KOTOopoe (HOPMHUPYETCS B XMMHUU HA OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHMUS.

TecHO B3aMMOJIEUCTBYS C JPYTMMHU €CTECTBEHHBIMH HAayKaMU, XMMHUS CTaJla
HEOTHEMJIEMON YaCThIO MUPOBOM KYJBTYpPbl, HEOOXOJAUMBIM YCIOBHUEM YCHEIIHOIO
TpyAa W KU3HU Kaxaoro uiaeHa oOmectBa. CoBpeMEHHas XMMMs Kak Hayka
COo3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTM HaIpaBlieHA Ha pPELICHHE
rJI00aNbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBHM € OOHMMMM ILEMIMA W TNPUHIUIAMH CPEJHETr0 OOIIEeTo
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10—-11 kiaccel, 6a30BbIH YPOBEHb
U3yYEHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaronuxcsi, HEOOXOJMMYIO MM JUIsl  BBIpA0OTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOTO BKJIIOUEHHUS B JKW3Hb COLIMYMa, MPOJOJDKEHUS
00pa30BaHUsl B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBidOIIMMU [IpeIMeTa «XUMUS» SBISAIOTCA  0a30Bble  KypChl —
«Oprannyeckag xuMus» U «OOIass ¥ HeEOopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU 10 HEOPraHWYECKOW XMMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUHU) U
opraHu4eckoil xuMuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWW NPU U3YYCHHH
npeaMera o0OecnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOroooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPHUI XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XuMus» CPOpMHUpOBaHA B MPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOIO TMOJXO0Ja K U3YyYEeHHI0O Yy4eOHOro marepuana u oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpele’IEHHbIX
TEOPETUYECKHX YpOBHSAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHUS OPTraHUYECKHUX
COCIMHEHMI, a TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX
npeacTaBieHnii o cTpoeHuH BemiecTB. CBeneHuss o0 U3ydaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB 0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUMH. B Kypce OpraHM4eckol XHWMUHU IIOJIy4arOT pPa3BUTHUE
c(hOpMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIET0 0O0pa3oBaHUs MEepBOHAYAIbHBIC
MPEICTaBICHUS] O XMMHUYECKOM CBSI3U, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUH.

[lon HOBBIM yriom 3peHusi B mpeaMmere «XuMmus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YYECHHBII Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOPETUUECKU MaTepuan M (PAKTOJIOTMYECKHE CBEIEHUS O BEIIECTBAX M
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHS» 00y4aroIMMcsl IPEIOCTABIISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHHE



NEPUOANYECKOrO 3aKOHA C OOIIETEOPETHYECKUX M METOAOJOTHYECKUX IMO3UIUH,
ryoKe TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUNH 3TOro 3aKkoHa — OT
000011aK011IeH 10 0OBSICHSIOIICH ¥ IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAaxX W MPUMEHEHHH, a TAKXK€ O XMMHUYECKHX PEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHus gomonHsercs B kypcax 10 um 11 kiaccos
AJIIEMEHTAMHU COJEpPKAHUS, HMEIOIIMMHU KYJIbTYpOJIOTUYECKUH U TMPHUKIAJHOM
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHH C
JIPYTUMU HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW M MPAKTUUYECKOU
JESTEIbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAaXXEHHUS K IPOLECCY
TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUYCCKUX MPUIOKEHUN XHUMHH, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAaThCA B OOMIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npobsieMax, CBS3aHHBIX C XMMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JUIs TONOJHEHWS 3HAHWM, pelleHUusT HMHTEJUIEKTYalbHbIX U
AKCIIEPUMEHTATIBHBIX MCCIEA0BATEIbCKUX 3a/1a4. B memom copepxanue yaeOHOTO
npenMera «XWMHS» ~ JAHHOTO YPOBHS  HW3yY€HHsS OPHEHTHPOBAHO  Ha
(¢opMupoBaHrue y 00y4aromMXCsi MHUPOBO33PEHUYECKOW OCHOBBI JJII MOHMMAHHUSA
¢unocodckux uaed, TaKUX KakK: MaTepuanibHOE €JUHCTBO HEOPTraHUYECKOro U
OpPraHUYECKOTO MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM H
CTPOCHHEM, TI03HABAEMOCTh MPHUPOAHBIX SBJICHUNA TMYTEM OKCIEPUMEHTA W
pelleHrsT TMPOTUBOPEUMH MEXKAY HOBBIMH (aKTaMd U  TEOPETUYCCKUMHU
IpPEaNOChUIKAaMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU 3KOJOTMYECKHUX Mpoliem, a
Takke npoliemM cOepeKeHUsl IHEPIeTUYECKUX PECYPCOB, CBIPhS, CO3JaHUSI HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B mmane pemeHus 3amad  BOCIUTAHUS, Pa3BUTUA U COIMATU3AIlUU
oOydaromuxcsi TMPUHATBIE TPOTPaMMOM MO XUMHUHU TMOAXOIBI K OMPEIEICHUIO
COMEp)KaHUsI M TIOCTPOCHHS TpeaMeTa MpeaycMaTpUBarOT (HOpPMHpPOBAHHE
YHHUBEpPCAJIbHBIX Y4YEOHBIX JCHCTBHI, HMeromux 0a30Boe 3HAuU€HUE IS
pPa3IMYHBIX BHJIOB JEATEIBHOCTH: pELIEHUS MpoOsieM, TIOUCKa, aHaiu3a |
00paboTku nH(pOpMaIUU, HEOOXOAUMBIX IS TPUOOPETEHMSI OMbITA MPAKTHYECKON
M HCCIIEIOBATEIIbCKON MEATENBHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTtuke mnpenomaBaHWs XMMHUA KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, IPU ONPEICTICHUN
COJIep)KaTeIbHOM XapaKTEepPUCTUKU LeJNed HU3y4eHUs MpeaMeTa HalpaBiIeHHEM
MEPBOCTENEHHOW 3HAYUMOCTH TPAJUWLIMOHHO NpU3HAETCA (POpMHpPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEILHOCTH YEJIOBEKAa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MUPOBOU KynbTypbl. C



METOJNYECKOW TOYKM 3PEHHs TAKOM IOAXOJ K OIPEHCICHUIO LENEH W3Y4YEHHUs
IIPEIMETA SABJISIETCS BIIOJIHE ONPABIAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHMs TJIABHBIMHU LIESIMH H3YyYEHHs MpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) SBISIFOTCS:

o (opmMupoBaHMe CcHCTEMBl XWMHUYECKMX 3HAHUA KaK  BaKHEHIIEH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOU
J€eKaT KIKYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M NOHMMAaHHUE CYIIHOCTH IOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,;

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOIUMBIX ISl HpPHOOpEeTEeHUs
YMEHUN OpPUEHTHPOBATbCA B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUH,
MMEIOIIHNX MECTO B PUPOJIE, B TPAKTUUECKON U TIOBCETHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHHEM  IIPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsay ¢ atumM, cozxepkaTeslbHasi XapaKTepUCTUKA LIeJIeH U 3a/1a4 U3Y4CHUS
IpeIMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero oopazopanusi. CeronHs B
MpENoJlaBaHUM  XMMUM B  OOJIbIIEH CTeNeHW OTHAETCS  MPEANOYTEeHHUE
OPAKTHUYECKONH KOMIIOHEHTE COJEpKaHHs OOyueHHUs, OPHEHTUPOBAHHOM Ha
HNOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alnu, BIaJICIOLIEro He
HAOOpOM 3HAHWN, a (PYHKIMOHAIHHOW T'PAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TMOJYYEHHUS! 3HAHUN M NPUMEHEHUS MX B PEaJbHOM KU3HU
JUTSL peIEHUS] TPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM mNpu H3ydyeHUM IpeameTa «XUMUS» JOMHUHHUPYIOLIEe
3HaYeHHUEe MPUOOPETAIOT TaKKUE LENH U 3aJ]auH, KaK:

ajanTamus 00y4arolMXcsl K YCIOBHSAM JUHAMHYHO Pa3BUBAIOILIETOCS MHpA,
dbopMHpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAMOTHBIX
pelIeHNl B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue |y OOyyarommxcs KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMITETEHILIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE IS Pa3IMYHBIX BHUJIOB
NEeSATEIbHOCTU: PElIeHUs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKKM MH(POpPMALINH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHs] OMbITa ACSATENBHOCTH, KOTOpas 3aHUMAeT
BA)KHOE MECTO B MO3HAHWM XMMHH, a TAKXKE JJI1 OLEHKU C MO3ULUHN



HKOJIOTMYECKON Oe30MacHOCTH XapaKTepa BIMSAHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJHYIO CpEAY;

pa3BUTHE TI03HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKUX
CIIOCOOHOCTEH 00yUaroMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HAHUA 110 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(QOPMAIMOHHBIE TEXHOJOTUHU sl TIOUCKA M aHaJIu3a Y4eOHOH U
Hay4YHO-TIOMYJISIPHON HH(OpMALIMM XMMHUYECKOTO COJIEPKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIJICHHS], HA0II0IaTENbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOECHHO
HEOOXOAUMBI, B YAaCTHOCTH, NpPHU IJIAHUPOBAHUU M IPOBEACHUM XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTAHWE Yy oOOydaromuxcsi YOeXKAEHHOCTH B T'yMaHHCTHYECKOU
HAIPABJIEHHOCTH XWMHUHU, €€ BaXKHOH POJM B PELICHUH TJIOOANBHBIX MPOOJIEM
paIOHAIBHOTO MPUPOJIONOIB30BaHNs, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOJIUMOCTH OEpex HOro
OTHOIIEHUS K NIPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPHUOOPETEHUs OIbITa
WCIIONIb30BAaHUs TONYYCHHBIX 3HAHWUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMHU.

B yuebHOM mnaHe cpemgHero oOmiero o0pa3oBaHUS MpeaMeT «XUMHUSD)
0a30BOro ypoBHSI BXOJHUT B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-Hay4dHbIe
OpEeIMETHD».

OO111ee Yncao YacoB, OTBEAEHHBIX JIJIsl U3YUEHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero ooOuiero oOpazoBaHus, coctaBisieT 68 vacoB: B 10 kimacce — 34 ygaca (1
yac B Henento), B 11 kinacce — 34 yaca (1 gac B Hezeno).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHrYecKOi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
[IOJIyYCHUM HOBBIX BELIECTB M MaTEpHANOB. Teopus CTPOCHHsS OPTraHUYECKHX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MOsI0KeHUsA. CTPYKTYpHBIE (hOPMYIIbI
OpraHMYecKUX BenlecTB. [omoisorusi, wu3omepus. XHUMHYECKass CBsSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienne o kiaccupuKaluu OpraHndyeckux BemiecTB. HoMeHknaTypa
OpPraHMYECKUX COCAMHEHHH (CHUCTeMaThyecKkas) M TpUBUAIbHBIE Ha3BaHUs
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHUS BEIIECTB U HMX MPEBPALLCHUN:
O3HAaKOMJIEHWE € O0pa3laMH OpPraHMYEeCKUX BEUIECTB W MaTephajaMd Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BELIECTB, HAONIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MTPEBPAIICHUIO0 OPTaHUYECKUX BELIECTB
[pU HarpeBaHuu (IJIaBjieHue, OOyTIIMBaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u 3TaH —
OpocTeHIlne NPEeACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOpPEHHs), HaXOXKJIEHUE B MPHUPOJE, IOIy4YCHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
OpocTeHIline NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaAJOTCHUPOBAHMS, THApPATAlUU, OKHUCIEHUA W
MOJIMMEPHU3ALIH ), TIOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyranueH-1,3 u MetunOyranueH-1,3: cTpoeHue, BakHeHIIne
XUMHUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lomydeHue CHHTETHYECKOIro
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHMSI, TOMOJIOTHUECKHUNA psijl. ALIETUIICH
— TpOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA (pEaKlUU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTALH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (QU3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuy rajoreHMpOBaHUS U HUTPOBAHUSA), NOJIyYE€HUE U NMPUMEHEHHUE. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHue u npumereHue. TOKCHYHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXIYy YIVIEBOJOPOJAMHU, NPUHAMICKANIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOnOB. I[IpupomHbeli ra3 m mnomyTHbIE
HeTsaHble Ta3pl. HedTh u e€ mpoucxoxaenne. Crnocobsl nepepaboTKu HEPTH:
IEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaquTHdeckuil), nuponus. [IpoaykTsl
nepepaboTKku He(TH, UX NIPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAJIBHBIE METOAbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3lamMy IUIACTMACC, KAy4yKOB M PE3UHBI, KOJUIEKIINH
«Hedpte» u  «Yromp», MOAENUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJIOB U
raJIor€HONPON3BOIHBIX, IPOBEACHUE NPAKTUUYECKON pabOThI: MOIYYEHUE 3TUJICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3a1aun.

Bbruncnenuss 1o ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoaconepaxanue oprannieckue coeinHeHUs

[IpenenbHbIE  OQHOATOMHBIE CHHUPTBL. MeETaHON M 3TAHON: CTPOCHHE,
¢usznyeckue M XHUMUYECKHME CBOWCTBA (peakuuu C AaKTUBHBIMH MeETaJljlaMH,
raJIoreHOBOJOPOJaMH, TOpEHHUE), NpuMeHeHue. BoIopoaHbie CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. [lelicTBHEe MeTaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKA.

MHoroatoMHble  COUPTBHL.  ODTWUJIEHTJIUKOIb M  T[JMIEPUH: CTPOCHHE,
¢usznyeckue W XMMHMYECKHE CBOMCTBa (B3aUMOJEWCTBHE CO IIEJIOYHBIMU
MeTallaMH, KauyeCTBEHHas peakUuus Ha MHOIOAaTOMHbIE CHUPTHI). [lelicTBue Ha
opraHusM yenoBeka. [[pumeHenne rauuepuHa U STUICHTITUKOJIS.

@deHoJ: CTpOEHUE MOJIEKYJbl, (HU3NYECKHUEe U XUMHUYECKHE CBOWCTBA.
ToxkcuuHocTh (peHouna. [lpumenenue denona.

Anpaerunpl U kemoHvl. Dopmanbleruj, aueTanbACTUi: CTPOCHHE,
¢usnyeckue M XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
Ka4YeCTBEHHbBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpe/esibHbIe KapOOHOBBbIE KHUCJIOTBL. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTPOCHHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U NpuMEHEHHUe.
CreapuHOBasi ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOOIIEE IEHCTBHUE.

Crnoxuple 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
ci10kHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb )KHUPOB.



YrneBompl:  cocTtaB, kiaccuduramus — yrieBogoB  (MOHO-, Ou- U
noJyiucaxapuibl). ['moko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3WYecKue U XUMUYECKHE CBOWCTBA (B3aUMOJCHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bl), HAXO0XJECHHE B MPUPOJE, TPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nemtono3sl.  dusnyeckne W XMMUYECKHME CBOMCTBA Kpaxmaia (THApOJIHS,
KaueCTBEHHAsI PEaKIIMsI C UOJOM).

DKCIEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HMX TMPEBpAILCHUM:
IOpOBeJCHUE, HAOJIIOJEHUE U OINHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepebpa(l) u ruapokcunom wmeau(ll), B3aummojelcTBUEe Kpaxmalia C HOJIOM),
IPOBEJCHHUE MTPAKTUUECKON pabOThHI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnrble 3amaun.

Bbluncienuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHuuecKue COeJUHEHUS.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHUYEeCKue CoelMHEeHUs. Pu3nyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpumMepe mmiuHa). buomornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAsg W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBAa OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl M3YYECHHS BEIIECTB M WX MPEBpAIICHUI:
HaOIIOZICHUE U OTMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCJIIKOB MPHU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouIeKy IsIpHbIE COeAUHEHUS

OCHOBHBIE MOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALIUK, CPEIHSIS MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

DKCIEepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX MPEBpALICHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanusanust MeXIIPEAMETHBIX CBS3€M IIPU U3YYEHUH OPTaHUYECKOM XWMHH B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIAIOIIMXCA CUCTEMHBIMH ISl OTAEJIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH (hakT, rUIoTesa,
3aKOH, TEOpHs, aHaJU3, CUHTE3, KJIacCU(pHUKaALUs, NEPUOAUYHOCTb, HAOJIO/IEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: MaTepus, DSHEprus, Macca, aToM, D3JEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMUMHBI U €AMHULIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHuU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YIJIEBOMBI, >KUPBIL,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IHTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTTAHUYECKASA XUMUSA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUN dJJIeMEHT. ATOM. fnpo aroma, H30TONBL. DJIEKTPOHHA
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHus JIEKTPOHOB MO OpOUTaIsIM B aTroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(PUTypaLKsi aTOMOB.

ITepuonnueckuit 3akoH U Ilepuoguueckas cucteMa XUMHUYECKUX DJIEMEHTOB
. 1. MenaeneeBa. Csi3b nepuoguyeckoro 3akona u Ileproguyeckoil cucTemsl
xumudeckux a3neMeHToB . M. MeHnneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS CBOWCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMH TMPOCTBIX M CJOXKHBIX BEIIECTB IO TpynnaM M Mepuoiam.
3HaYeHUE NEPUONYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUYECKOW CBS3U
(KoBaJIGHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTauinueckas). MexaHu3Mbl
00pa3oBaHUsSI KOBAJIGHTHOW XHUMHUUYECKOW CBsI3U (OOMEHHBIH U JOHOPHO-
akuentopHslii). BopoponHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATENHbHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX CUCTeMax. VICTUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHNU. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKHX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Krnaccupukanuss — XMMUYECKMX — peakuuid B
HEOPraHMYECKONM M OpPraHWYECKON XMMHUHU. 3aKOH COXPAaHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS W MPEBPAILLCHUS SHEPTUU TPU XUMUUECKUX PEAKLIMSX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoOBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipunnun Jle larense.

Onextponutuyeckas aucconuanus. CuibHbIe U ciadbie anekTpoautel. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl H3YYEHHUsS BEIIECTB M WX MPEBPALICHUI:
nemoHcTpanusa Tabmun «llepuoanueckas cucrema XxumMuueckux annemeHtoB J[. U.
MenneneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HAONIOJCHHE |
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCHUIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, OMPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCATBHOTO HMHAMKATOPA, PEAKIMU HOHHOrO OOMEHa),
IIPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudHbix (HakTOpoB HA CKOPOCTH
XUMHUYECKOU pEaAKLIUN.

Pacuérnrble 3amaun.

PacuéTtel 1O ypaBHEHUMAM XUMHYECKMX pEakud, B TOM YHUCIE
TEPMOXUMUYECKUE PACUYETHI, PACUETHI C MCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xXuMus

Hemerannel. Ilonoxkenne HemeramioB B Ilepuomudeckor  cucrteme
xuMuueckux sneMeHTtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJIIOTPOINUS HEMETA/UIOB (Ha mMpuMepe
KHCIIOPOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCNUHEHMA  (OKCHIIOB,
KHUCIIOPOCOIEPKAIINUX KUCTIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpyuMeHeHnEe BaXXHENIIINX HEMETAIIJIOB U UX COCIMHECHUM.



Merannel. Ilonoxenne meramnos B Ilepuoandeckorn cucTeMe XMUMHYECKHX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CrutaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXHEWUIIMX META/UIOB (HATpUM, Kajdui, KaJbIIUH,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHHMIA.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHHMKE.

ODKCHEPUMEHTAJIbHBIE METOJAbl H3YYEHHUsI BEIIECTB M MX MPEBPALLICHUI:
U3YYEHHUE KOJUICKIMH «MeTaibl M CIUIaBbl», 00pa3lloB HEMETAJUIOB, PCIICHUE
AKCIIEPUMEHTANIbHBIX 3aj7a4, HaOJI0JICHUE W OINKHCAaHUE JEMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJICHCTBHE THUIIPOKCHUJIA AIFOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU HAa KATUOHBI METAJIIIOB).

PacuéTtHbic 3a1aum.

Pacuétpl mMaccel BellecTBa WM 00BbEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OTHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS ¥ )KU3Hb

Ponp xuMum B oOecCrieYeHUH KOJOTHYECKOM, SHEPreTHYEeCKOW W IHIEeBOM
0€30IMacHOCTH, Pa3BUTHM MeIUUMHBL. [IOHSITHE O HAay4YHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YesoBEeK B MHUpPE BEIIECTB M MATEPUAIIOB: BAXXHEHIIHUE CTPOUTEIIHLHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MAaTEpUaIbl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAIbHBIC
yI0OpeHus.

XuMHus W 3J0pPOBbE YEJIOBEKA: MpaBUja HCHOJB30BAHUSA JICKAPCTBEHHBIX
IpernapaToB, MpaBuiIa 0E30IMaCHOr0 HCIIOJIb30BaHUS IIPErapaToB OBITOBON XWMHH
B IMIOBCEHECBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusi  MeXNpeAMETHBIX  CBsI3ed MpU  HU3yYeHUH  OOmed u
HEeOpraHnveckori XxuMuu B 11 Kitacce oCyIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATHH, SBISFOIIUXCS
CHUCTEMHBIMM JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TOHSTHSA: HAay4dHBINH (PakT, THUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIacCU(pUKAIUsI, TEPUOTUIHOCTh, HaOIIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusuka: MaTepus, SHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKHUI YPOBEHD, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMYMHBI U CAMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHuM3M, OJKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
pecypchl.

TexHonorus: XuMuU4YecKasi IPOMBIIIJIEHHOCTb, METaJUTyprusi, NpOU3BOACTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJACTBO, MHUIIEBAS
MPOMBIIICHHOCTh,  (papmaneBTHUeCKasi  MNPOMBIINUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOyJaronMMucs MpPOrpaMM CpeaHero oo6iero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-meToauueckoil OCHOBOM  Jist
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOIXO.

B CoOTBETCTBHM C CHCTEMHO-AESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOIUMHCS POCCUUCKOM TpaKJaHCKOM HUIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUYCHHUIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NEATEeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU IEIOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYKUE MPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CITIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTD KU3HEHHBIC TITAHbI.

JIn4HOCTHBIE PpE3yJbTAaThl OCBOCHMS TMpeaMera «XuMHUs» JOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¥ BOCHUTATEIBLHOM JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HAealaMd POCCHUKCKOr0 TpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOILECTBE
HOPMaMH ¥  TpPaBWIAMH  TOBEJEHHUS, CIHOCOOCTBYIOIIMMHU  TIpolieccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
00yJaroIMXcs.

JInyHOCTHBIE pe3yibTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh OTBITA TIO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
0Oy4JaroIuxcsl Mo peaanu3ali MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIC B
4acTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YBaYKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIaX MEXKITMIHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NpPH CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3aJ]ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYTUX IPU aHAINW3€ Pa3INYHbIX BUJOB yU€OHOU JESTENTbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LHEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHON XUMUM;

YBa)XEHHUs K TIPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOIO, YTO JOCTMIKCHHUS HAYKH €CTh PE3yJIbTar
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCHEPUMEHTAJIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTHMBOB B MOJYYEHHH M MOCIEAYIOIIEM
aHayin3e MHPOpPMALUU O MEPEJOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M IMOCTYNKH CBOUX TOBApHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMUPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEeH 30poBOro U Oe3zomacHOro oOpa3a KHU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOI0/IeHUsT TpaBui O€30MacHOro OOpallleHusi ¢ BELIECTBAMU B OBITY,
IIOBCEHEBHOM KXU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHMMAHUSl LEHHOCTM NpaBWi1 HWHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€3011acHOT0 MOBEJCHUS B CUTYAlUSIX, YTPOXKAIOIINX 30POBbIO U KU3HU JTIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4€OHO-HCCIIEOBATEIbCKON
JeSATEeIbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPUECKOW W  JIPYTUX  BUJAX
NEATEIBHOCTH;

YCTAaHOBKA Ha aKTHMBHOE YYacTUE B PEIICHUM IPAKTUYECKHUX 3ajad
COLIMAJIbHOW HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro poja, B TOM
YHCJI€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATbHON TPACKTOPUU
oOpazoBaHus, Oyaymied npodeccuu U pealn3alliid COOCTBEHHBIX IKHU3HEHHBIX
IJIaHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 1€JIeCO00pPa3HOr0 OTHOILICHHUS K NPUPOJE, KaK HCTOUYHHKY
CYIIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHMMAaHMUS TJIO0AJTBLHOIO XapaKTepa HSKOJOTHYECKUX MPOoOIeM, BIUSHHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLUAIBHOM CPEJIBL;

OCO3HAHHMSI HEOOXOAUMOCTH HWCIIOJL30BAHUSA JOCTHIKCHHH XHUMHU I
pEILIEHNS BOIPOCOB PALMOHAIBHOTO MPUPOAOTIOIE30BAHNS;

AKTHUBHOTO HENPHUATHS JCUCTBUH, MPUHOCAIIUX BpEH  OKPYXKAIOIIEH
MPUPOJHON Cpelie, YMEHHUSI MPOrHO3UPOBATH HEOJATOMPUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUS NPEANTPUHUMAECMBIX JECUCTBUM M MTPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, S9KOJIOTHYECKON KYJIbTYPHI,
OIlbITa JIEATEIILHOCTHU AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEIBLHOM, KOMMYHHUKATHUBHOW W COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMIO3HAHUS:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKH,

MOHMMAaHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHHMS €€ poJii B
dbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUJIECHUS, CO3JaHUM IETOCTHOTO
npeAcTaBieHusl 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJBI M YEIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTSH M PEIICHHH MPOOJIeM COXpaHCHHS
MPUPOJTHOTO PaBHOBECHS,

yOSKAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHHU i1  COBPEMEHHOMU
UUBWIN3AUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BAXXHOU pOJIA B
CO3/IJaHUU HOBOW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUHU TI00ATBHBIX MPOOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCIICUYECHUU YCIOBHMA
YCHEHIHOTO TpyJa W OKOJOTMYECKH KOMGPOPTHOM >KU3HU KaXKJIOro 4YjeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BATh



MoJTyJaeMbI€ 3HAHUS JIUIS aHAJIN3a U OOBSICHEHUS SBJICHUI OKPYKAIOIIETO MHUpPA U
MIPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIeNaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAydYHbIX (AaKTOB W HWMCIOIIUXCS MJaHHBIX C IEIbI0 MOJyYCHUs
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelIeHus Tpo0JIeM B peabHBIX JKU3HEHHBIX CUTYaIIUAX;

UHTepeca K O3HAHMIO U UCCIIEIOBATENBCKOM 1eATEeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEPhIBHOMY O0Opa3oBaHUIO W
caMo00pa3oBaHWI0, K AaKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUH TI0O XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSAM TpyJa B pa3MyHbIX chepax npodhecCuoHAIbHOM
NESATETHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa «XUMHs» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PECHHS  OOYJArOIIMXCS
MEXAUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
[IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHUS,
HCITOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHHE,
MpoIIecC, CUCTeMa, HAYYHBIN (haKT, MPUHIIAI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHNE, HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHBIC YUeOHBIC JCUCTBUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreunBaroIye dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COIMAIbHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCAIbHbIE Y4COHBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHMKATUBHBIMH U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
JeHCTBUAIMMU:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOATENLHO  (OPMYJNHPOBATh W aKTyaIM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI IEATEIHOCTH C TOCTABICHHBIMHU 1IEISIMU;

MCIOJI30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA TMOHATUM M YCTAHABJIMBATH UX B3aHMMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BBEIOMpPATh OCHOBAaHMUS M KPUTEPUU JUIS KJIaCCU(UKAIIMU BEIIECTB W
XUMHUYECKUX PEAKIIUN;

YCTAHABJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY HM3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMUECKHE paCCyXKJIeHUs (MHAYKTUBHBIC, JEIyKTUBHBIC, 10
aQHaAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B IPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJNYECKUE
(3HaKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOICIIbHBIC TTPEICTABICHUS] — XUMUYECKHMA
3HaK (CHMBOJI) OJJIEMEHTa, XUMHU4YecKas QopMyna, YpaBHEHHE XHMHYECKOU
peaKkiuyu — MpU PEHICHWH Y4YEeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
IIPU3HAKOB M3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IO3HAHUS BEIIECTB M XWMHYECKUX
peaKkuui;

dbopMyIMpOBAThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMSI, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OpPMYyIHMpPOBAaHHBIE BONPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIaJICTh HABBIKAMH CAMOCTOSITEJILHOTO TUJIAHUPOBAHUS M  TMPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsS HAOMIOAaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyIHpPOBATH
000011IeHNS ¥ BBIBOIbI OTHOCUTEJIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOM W MPOEKTHOMU
JeSTETbHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1ad, MPUMEHEHUIO Pa3JInYHbIX
METOJI0B NTO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX wuHPopManuu (HAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHUYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3TUYHbIE METOJBI MIPU MOUCKE U
otbope wuHDOpPMALIUK, HEOOXOAUMOW Ui BBIMOJHEHHS Y4eOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3JIMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYI0O  (opMy  TpenCTaBICHHS
uH(popManuu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh Hay4HbIM S3bIK B KadecTBE CpeICcTBa Hpu pabore C
XUMHUYECKON HMH(pOpManUeil: NPUMEHATh MEXIpPeAMETHbIE (pU3nUEecKUue WU
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a0OpeBUaTyphl, HOMEHKIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaIJISITHOCTH.

Osgi1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMY 1€ICTBHSIMH:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOM TEMBI B XOJ€ JUaora u/uiu
IUCKYCCUH,  BBICKA3bIBaTh  MJIeH, (OPMYIHpPOBaTb CBOM  MPEIIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

BBICTYNATh C MpPE3EHTAlUUEl pe3yJbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIBHO UM COBMECTHO CO CBEPCTHUKAMHU NP BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILLECTB, peaju3alui y4eOHOro npoekra u (opMyIupoBaTh BBIBOJbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COIIACOBAHUS MO3MUIMN B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OgByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU J1eHCTBHAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILIECTBISATH CBOIO IO3HABATEIbHYIO
NEeATENbHOCTh, ONpenessia €€ Leau W 3aJayd, KOHTPOJMPOBAaTH U IO MEpE
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroput™m JACHCTBUN mpu
BBINIOJIHEHUM YYEOHBIX M HCCIEAOBAaTEeNIbCKUX 3aJad, BbhIOMpaTh Hauboliee
3¢ PexTuBHBIN crMoco0 MX peleHus C Y4YETOM IMOJY4YEHUS! HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEaKIUsIX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEU JIE€ATEIBHOCTH HAa OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XHMMHYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpPA, POJIM XHWMHUU B TO3HAHWUU SIBJICHUU



npuponabl, B  (QOPMHUPOBAHUM MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM JIJIs1 peIIECHUS IPAKTUYECKUX 3a1a4
U 9KOJOTMYE€CKH OOOCHOBAHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOU
cpexne;

BIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIArallue MOHATHS (XUMUYECKHI DJIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (hopMmyna (pa3BEpHyTass U COKpalléHHas), MOJib, MOJISIpHas
macca, MOJSIpHbII OOBEM, YINIEPOIHBIM CKeleT, (PyHKIMOHAIbHAs TIpymia,
paaukan, U30MepHus, U30MEpbl, TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, M a30TCOAEpKALIUE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3B€HO, BICOKOMOJIEKYJIIPHBIE COECIMHEHNUS); TEOPHUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHH; MHPOBO33PECHUYECKHE 3HaHUS,
JeXallhe B OCHOBE IIOHUMAaHHs IPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHUX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUU U
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWILIMX OPraHMYECKUX BELIECTB B OBITY H
IPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHMH BBISBJIATh XapaKTEpHbIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHITHUS NpPU
ONMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpALIEHHOI)
(GopMyn OpraHMYECKHMX BEIIECTB W YypPaBHEHUM XMMHUYECKUX PpEaKIIUH,
U3rOTABJIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB ISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTAaHABJIMBATh MPUHAMIECKHOCTh H3YYEHHBIX
OpraHMYeCKUX BEUIECTB MO MX COCTaBy M CTPOCHUIO K ONpeneIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YriaeBOJOpPOAbl, KHCIOPOA U a30TCOJEpIKallie
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a takke NmpHBOAMTH TPHUBHAIHHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEIIECTB (ATUJIEH, MPOINMUJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIMLEPHH, (eHos, (opManbAerui, anueTalbIeru]l, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KHCJIOTa, CTEAPUHOBAsI KUCIIOTA, IIIKOKO34,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

cOPMHPOBAHHOCTh YMEHHSI ONPEICHSATh BHUAbl XUMHUYECKOH CBSA3U B
OpPraHUYECKUX COEANHEHUAX (OJMHAPHBIE U KpaTHbIE);



C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TOJOXKEHUS TEOPHUH CTPOCHHUS
opranudeckux BemiectB A. M. BytnepoBa juist 00bsiICHEHUS! 3aBUCUMOCTUA CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BELIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIEeCTB (METaH, 3TaH, ATUJEH, MPOIWJICH, AalleTHUJICH,
OyramueHn-1,3, mermnOyranuen-1,3, OC€H30J, METaHOJ, STaHOJ, AITHJICHIIUKOJb,
[NIALEpUH, (EHOJI, aleTalbJeTu]l, MypaBbUHAsE U YKCYyCHas KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0J103a, aMUHOYKCYCHAasl KHCIIOTa), UTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEX]y HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX PpEaKIHUi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL;

Cc(OpPMUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh UCTOYHUKHU YIJIEBOJAOPOIHOTO
Colpbid  (He(Th, NPHUPOAHBIA Ta3, Yrojb), CHOCOOBI MX NEPepadOTKU H
MPaKTHIECKOE MPUMEHEHHUE TPOAYKTOB MepepadOTKy;

C()OPMUPOBAHHOCTh YMEHMHA TMPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOAYKTa
peaKiuu 1O H3BECTHBIM Macce, O00BEMY, KOJIWYECTBY OJIHOTO M3 HCXOTHBIX
BEIIECTB WU MPOJYKTOB PEAKIINHN);

C()OPMUPOBAHHOCTb YMEHHUH BIAJAETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJaX HAayYHOTrO MO3HAHUs, UCIOJIb3yEMbIX B XUMUU MPU U3YYEHHUH BELIECTB U
XUMHUYECKUX sBJIEHUH (HaOM0eHIe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHHUE),
WCIIONIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHHS [JIsl TPUHSATHS pEIICHWA B
KOHKPETHBIX JKM3HEHHBIX CHTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHM COOIOAATH MpaBUila OJb30BAaHUSI XUMUYECKON
MocyIol U J1abopaTOpHBIM O0OpPYJOBaHHEM, a TakKe MpaBuiaa OOpallleHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKILHUSMHU IO BBIOJHEHHUIO Ja00OpaTOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHIATh XUMHYECKHIA
AKCIIEPUMEHT (IIPEeBpAIICHNs] OPraHUUYECKUX BEUIECTB MPU HArpeBaHUU, TOTYUCHHE
ATUJIEHA WM W3YyYEeHHE €ro CBOWCTB, KAaueCTBEHHBIC PEAKIMH OPTaHUYECKUX
BELIECTB, JCHATypalusi OEJIKOB MpU HArpeBaHMM, LBETHHIE pEaKIuu OEJKOB) B
COOTBETCTBUM C TMpaBWJIaMHU TEXHUKH O€30MacHOCTH MpU OOpalleHuu C
BEIIECTBAMH U JIaOOpAaTOPHBIM O00OPYAOBAHHUEM, NPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakiuit 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE STUX PE3yJIbTaTOB;

cOpPMHPOBAHHOCTh YMEHUM KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelicTBa MacCOBOU
uHpopmanuu, IHTepHET U ApyTuXx);



chOPMHPOBAHHOCT, ~ YMEHHH  COOMIOAaTh  MpaBWa  DKOJIOTHYECKU
IeJ1eCO00pa3HOro TMOBENECHUST B OBITY W TPYAOBOW JEATEIBHOCTH B IEJSAX
COXpaHEHUs CBOErO 3J0POBbA U OKpYKArOUIEH MPUPOIHONU Cpeibl, OCO3HABATH
OMAacCHOCTb BO3JICUCTBHS Ha >KMBBIE OpPraHU3MBI ONPEJCIEHHBIX OPraHUYEeCKUX
BeIlleCTB, moHUMasi cMbica mokazarens [IJIK, moscHATh Ha mpuMepax CHoCOOBI
YMEHBIIICHUSI U TPEIOTBPAILCHUS] HMX BPEAHOTO BO3JACHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX MW CHA0OBUASAIIMX OOYYalOIIMXCA: YMEHUE HCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 0Oo3HaueHui JI. bpaiins nisa 3anucu XuMHUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudyeckas
XAMUSD OTPAKaAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBIIAIONIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, pPOJM XUMHUHM B TIO3HAHUMU SIBIICHUH
npupoabl, B (OPMUPOBAHUM MBIIUJIEHUS U  KYJIbTYphl  JIMYHOCTH, €&
(YyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIISI PEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATAlONINe TOHATHSA (XMMHYCCKUN DJIEMEHT, aToM, HM30ToIm, S-, pP-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHHS, XUMUYECKasT CBA3b
(KoBaJIeHTHas!, MOHHAs, METAJUIMYECKasi, BOAOPOIHAs), KpUCTAIUTMUECKasl peréTka,
TAMNBl ~XUMHUYECKHX  pPEaKIUh, pPacCTBOP, DJEKTPOJUTHI, HEIJIEKTPOJUTHI,
AJICKTPOJUTUYECKAS JTUCCOIMAIMSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakiuv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOW Auccounanuu, nepuoanueckud 3akoH Jl. M. Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHCHUSA U MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XHMUH,
MHMPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME€ B OCHOBE INMOHHUMAHUA MNPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKHX SIBICHHUH, (DAaKTOJOTHUYSCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY M IPAKTUUECKOM JCATEILHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpPHbIC MPU3HAKU TTOHATHMA,
YCTaHABJIMBaTh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIUE IMOHATHS MPH
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY JJIs
coctaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUH XUMHUYECKHX  pEaKIIHi,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BENIECTB (yrapHbld ra3, YIJICKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHU ONPEACNISITh BaICHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METaJNINUeCKasi, BOJOPO/IHAS) B COCIMHCHUSX, THUII
KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO BEHIECTBAa (aTOMHAas, MOJICKYJISIpHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpelibl B BOAHBIX PACTBOpPaX HEOPTraHUYECKHUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HMX COCTAaBY K OIpEAeIEHHOMY KJaccCy/TpyIine
COeIMHEHUN (TPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOIUUECKOro 3aKoHa /.
N. MenneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIHEHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJieMeHTOB 1-4 mepuonoB Ilepuogudeckoil CHCTEMBI
xumuueckux smemenToB [, M. MenpeneeBa, HMCIONB3ys IOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTaIy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUUYECKHX 3JIEMEHTOB M UX COCIUHECHUU
1o nepuoaaM u rpynnam I[lepuoandeckon CuCTeMbl XUMUYECKUX 31eMeHTOB JI. M.
Menpeneena;

chOPMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OOIIHE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKHUX  BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBSA3M MEXKIYy HEOPTaHUYECKUMHU
BEIIIECTBAMU C ITOMOILbIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YKCIYy U COCTaBy PEAarupyrollux BEUIECTB, TEINIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEH OKHCIIEHUS DJIEMEHTOB, 0OpaTUMOCTH
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(OpPMHPOBAHHOCTh YMEHHI COCTaBIISATh YpPABHEHHS PEAKIUH pa3IuYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO 0OMEHa, y4UThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHIA;



c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKLUWH, MOATBEPKIAIOLINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPTraHWYECKUX BEIECTB, PACIO3HABAThH
OTMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpaX HEOPTaHUYECKHUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHUH  pPAaCKpbIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOro OasiaHca
3THUX PEaKLUi;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctBus (npunuun Jle IlaTense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BAThb XHUMHYECKUE MPOIIECCHI,
JeXKallhie B OCHOBE MPOMBIILIEHHOTO MOJYYEHHUS! CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMMX HAYYHBIX MPUHLHUIAX H
HKOJIOTMUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHUS C HCIIOJIb30BAHUEM
MOHSTUSL «MAaccoBasi JOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHI Ta3oB
MIPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3((deKTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHs] MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH,

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIa MOJIB30BAHUS XUMUYECKOU
MocyIol U J1abopaTOpHBIM O0OpPYJOBAaHMEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHUW TUIAHUPOBATH M BBIMOJTHATH XUMUYECKUN
AKCIIEPUMEHT (pa3jioKeHHE MEPOKCHJIa BOJOpPOAAa B MPUCYTCTBUM KaTalu3aTopa,
OMpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
MHAMKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIIHH,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKklud Ha cyiabdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUHOH aMMOHHUS, PEIICHHUE YKCIEPUMEHTANIBHBIX 3a/1a4d 0
TeMaM «Metamibl» U «Hemeramib»y) B COOTBETCTBUM C NpaBUIaMH TEXHUKH
0e30MacHOCTH MPHU OOpAIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABNIATh PE3YIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUi U (POpMyIUpOBaTH BBIBOJBI Ha OCHOBE
ATUX PE3YNHTATOB;

C(OPMHPOBAHHOCTh YMEHUN KPHUTHUYECKH aHAIM3UPOBATh XHMHYCCKYIO
uH(pOpMAIMIO, TMOJIyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCTBAa MacCOBOMU
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOpPMHPOBAHHOCT, ~ YMEHHH  COOMIOAaTh  MpaBWa  DKOJIOTHYECKU
IeJ1eCO00pa3HOro TMOBENECHUST B OBITY W TPYAOBOW JEATEIBHOCTH B IEJSAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKPY>KAlOLIEW NPUPOJHOM CpeIbl, OCO3HABATH
ONACHOCTh BO3/JICHCTBUS HA dKUBbIC OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarens [IJIK, moscHaTh Ha mnpumepax crnocoObl yMEHBIICHUS H
MPEIOTBPALIEHUS UX BPEAHOTO BO3JICVCTBHS HA OPraHU3M YEIIOBEKA;

JJIs. O0y4YaroUIUMXCs C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JIOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX MW CIHA0OBUASIIMX OOYYalOIIMXCA: YMEHHUE MCHOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3anmucu XUMMHAYECKUX

bopmyi.
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3 OpraHM4ecKkux BellecTs. HomeHnknarypa 1 http://gotourl.
(cucremaTHyecKasi) U TpUBHATIbHBIC ru/4590
Ha3BAHUS OPraHUYECKUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 http://gotourl.
TOMOJIOTHYECKHM AT ru/4590
5 Meran u 3TaH — npocTenImne 1 http://gotourl
IpeaCcTaBUTEIIM aJIKaHOB .ru/4590
. http://gotourl.
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 p://8
ru/4590
7 OTWIIEH U IPONUIIEH — MPOCTeHIINe 1 http://gotourl.
IpeACTaBUTEIIN aJIKCHOB ru/4590
8 [Ipaktuueckas padora Ne 1. «Ilomydenne 1 1 http://gotourl.
JTUJICHA U U3y4YEHUE €ro CBOUCTBY ru/4596
9 Ankanuensl. byraauen-1,3 u 1 http://gotourl.
metunoyraauen-1,3. Iloxyuenune ru/4590
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CHUHTCTUYCCKOI'O KaydyKa U pC€3UHbI

AJIKMHEBIL: COCTaB X 0COOEHHOCTH CTPOCHUA,

http://gotourl

10 TOMOJIOTUYECKUH PsAll. ALETHIEH —

N .ru/4590
MPOCTEUIINNA MTPEICTAaBUTEh ATKUHOB

11 Brprunciienus o ypaBHEHUIO XUMUYECKOMN http://gotourl.
peaKkuuu ru/4590

12 Apenbl: 6eH301 U ToJIyosl. TOKCUYHOCTb http://gotourl.
apeHoB ru/4590

13 I'enernueckas CBs3b yIII€BOJIOPOAOB, http://gotourl.
IpHUHAUICKAINUX K pa3JInYHBIM Kj1accaM ru/4590
[IpupoaHbIC HCTOYHUKH YIIEBOAOPOIOB:

14 H[I))I/I[I))OI[HHﬁ ras u HOHyTIZEIe He(l)TI;HHe http://gotourl.
ras3sl, He)Th ¥ IPOAYKTHI €€ IepepadoTKu ruf4590
HpI/IpOI[HLIve HMCTOYHUKU YTJIEBOJOPOIOB: http://gotourl,

15 MPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHBIC /4590
ra3bl, He()Th ¥ MIPOIYKTHI €€ MepepadoTKu

16 KontponbHas pabota no pazaeny http://gotourl.
«YTIeBogopoab» ru/4596

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: http://gotourl.
METAHOJI ¥ 3TaHoJ. BoxopoaHas cBA3b ru/4590

18 MHOroaroMHbl€ COUPTHI: ITUICHTIUKOIb 1 http://gotourl.
TIIULEPUH ru/4590

19 DeHO: CTPOCHHUE MOJICKYITBI, (PU3NYECKUE http://gotourl.
Y XMMUYECKHE CBOMCTBA, TPUMEHEHHUE ru/4590

20 Anpaeruapl: GopManbaeTuI u http://gotourl.
arneTajabaerna. AneTod ru/4590

21 O1HOOCHOBHBIE TTPEICTbHBIE KAPOOHOBHIE http://gotourl.
KHCJIOTBI: MypaBbHUHASA M YKCYCHAs ru/4590
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[IpakTuueckas padora Ne 2. «CBoiicTBa

http://gotourl

22
pacTBOpa YKCYCHON KHCIIOTBD» .ru/4596
CrteaprHOBas M OJICMHOBAsST KUCIIOTHI, KaK
http://gotourl
23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
.ru/4590
KHCJIOT
24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX http://gotourl.
KHCJIOT, UX MOIOIIlee NCHCTBHE ru/4590
Crnoxxable Y$UPBI KaK IPOU3BOIHBIE
bup p http://gotourl.
25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX
ru/4590
3¢upoB
26 JKupsl: ruaposiu3, npUMEHEHHE, http://gotourl.
Ouosiornueckasi pojb >KUPOB ru/4590
YrieBosbl: COCTaB, KilacCU(pUKAITHSI.
N http://gotourl.
27 Bakneiiue npeacTaBuTeNN: TIIIOK034, /4590
u
bpykTo3a, caxaposa
28 Kpaxman 1 uemironao3a Kak npupoIHbIe http://gotourl.
MTOJIUMEPHI ru/4590
KontpoabHas padora mo pa3zaein
29 K p P pasiery http://gotourl
«Kucnopoacoaepskaime opraHuuecKue
poAcosepKart p .ru/4590
COEIUHEHUS
http://gotourl
30 AMWHBL: METWJIAMUH Y aHWJIAH
.ru/4590
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE
http://gotourl.
31 OpPTaHWYECKHUE COCTUHEHHUS, HX 14590
ru
ouosornueckoe 3HaueHue. Ilentuapl
32 benku kak npupoHbIe http://gotourl.
BBICOKOMOJICKYIISIPHBIC COCIUHCHUS ru/4590
33 OCHOBHBIE TOHATHSA XUMUHN http://gotourl
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BBICOKOMOIJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ

.ru/4590

34

OcCHOBHBIE METOJbI CUHTE3a
BBICOKOMOIJICKYJIAPHBIX COCHHHGHHﬁ.
HHaCTMaCCBI, Kay4yKH, BOJIOKHA

http://gotourl
.ru/4590

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



http://gotourl/

11 KITACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnubie | IIpakruueckue
n/n Bcero u3yyeHusi = oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl

1 XUMUYECKUH JIeMEHT. ATOM. DJIEKTpOHHAs 1 http://gotourl
KOH(UTYypalys aToMOB .ru/4759
[Iepuonuueckuii 3akoH u [leppoanyeckas

9 cUCTEMa XUMMHUYECKUX 31eMeHToB /1. 1. 1 http://gotourl.
MenpeneeBa, ux CBI3b C COBPEMEHHOM ru/4759
TEOpUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COCAUHEHUH 110

3 rpynnam u nepuogam. 3HaueHue 1 http://gotourl.
MEPUOJUYECCKOI0 3aKOHA U CUCTEMBI ru/4759
xuMudeckux sneMmenToB /.M. MenpeneeBa B
pPa3BUTUHU HAyKU
Crtpoenue BeniecTBa. XUMUYECKas CBS3b, €€

http://gotourl.
4 BH/JIbI; MEXaHU3MbI 00pa30BaAHMS 1
. ru/4759
KOBAJIEHTHOM CBsI3U. BonopoaHas cBs3b
BaneHTHOCTh. DNEKTPOOTPULIATETLHOCTD.

5 Crenenn okucienns. Bemecrsa 1 http://gotourl
MOJICKYJISIPHOT'O M HEMOJICKYJISIPHOT'O .ru/4759
CTPOCHUSA
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

http://gotourl
6 HcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI. 1

MaccoBas 70715 BEILIECTBA B paCTBOPE

.ru/4759
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Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. | 'eHeTnueckas

http://gotourl.

7
CBsI3b HCOPraHUYCCKHUX BCIICCTB, PAa3JIMYHbIX ru/4759
KJIACCOB
Krnaccudukanusa XuMHUECKUX peakluil B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
http://gotourl.
8 3aKOH COXpaHEHMsI MacChl BELIECTB; 3aKOH 14759
ru
COXpaHEHHS U MTPEBPAILEHUS SHEPTHH IIPU
XUMHYECKHUX PEaKIMsIX
9 Ckopoctb peakiuu. OOpaTUMbIE peaKIIHH. http://gotourl.
XHUMHUYECKOE PABHOBECHE ru/4759
[IpakTrueckas padora Ne 1. «BinusiHue
http://gotourl.
10 pa3nu4HbIX (PaKTOPOB Ha CKOPOCTh
. ru/4770
XUMHUECKON peakinm»
OnexTponuTuueckas aucconuanus. [loustue
1 0 BoJiopoiHOM rioka3arene (pH) pacteopa. http://gotourl.
Peakuuu nonnoro oomena. ['maponus ru/4759
OpPraHMYECKUX U HEOPTaHUYECKUX BEILIECTB
OKHCAUTENBHO-BOCCTAHOBUTEIbHbBIE
http://gotourl.
12 peakuuu. [TonsTre 00 3nexTponnze 14759
. ru
pacriaBoB ¥ pacTBOPOB CoJIeit
13 Kontponbnas padota mo pazaery
«Teopernueckre OCHOBBI XUMHUU»
Mertael, ux nonoxenue B [lepuonuueckoit
CHUCTEME XMMHUYECKUX d1emeHToB 1. 1.
http://gotourl.
14 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS

atomoB. O0mue pu3ndecKue CBOMCTBA
MECTaJIJIOB

ru/4759
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CrninaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT

http://gotourl.

15
HanpsH>KEHUHA METaJJIOB ru/4759
XUMHYECKHE CBOMCTBA BaXKHEHIITNX
. . o o http://gotourl.
16 METaJUIOB (HAaTpUH, Kajaui, Kaabluid, MarHui, 14759
. N ru
ATFOMUHHNA) U UX COSTUHEHUN
17 XUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX http://gotourl.
COCIMHEHHUI ru/4759
18 XUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a B UX http://gotourl.
COCTUHEHUN ru/4759
[IpakTuueckas pabota Ne 2. "Pemmenue
http://gotourl.
19 SKCIIEPUMEHTAIBHBIX 33]1a4 0 TEME
" ru/4770
«MeTtab»
Hemeramnpl, nX monoxkeHue B
20 [Teproanueckoit cUCTEME XUMHYECKUX http://gotourl.
anemenToB 1. 1. Menpeneera u ru/4759
0COOEHHOCTH CTPOEHHUS aTOMOB
du3znyeckue CBOMCTBAa HEMETAJIIOB.
http://gotourl
21 AnioTponus HeMeTauIoB (Ha puMepe /4759
.ru
KHCJIOpOJIa, cephl, pocdopa u yriepoaa)
29 XHUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPBI U UX http://gotourl.
COETUHEHUN ru/4759
23 XuMuYecKkue cBOMCTBa a30Ta, ocodpa u ux http://gotourl.
COCIMHEHUI ru/4759
24 XUMHYECKHE CBOMCTBA yIIIEpO1a, KPEMHHUS U http://gotourl.
HUX COEeIUHEHUI ru/4759
o5 [IpuMeHeHne Ba)KHEUILINX HEMETAIIIOB U MX http://gotourl.
COCTUHEHUN ru/4759
26 O0001IeHre B cUcTeMaTH3aLusA 3HaHUH 10 http://gotourl
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TeMe «Hemeramisy. Beraucnenus mo
YpaBHEHUSAM XUMUYECKHUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

.ru/4759

[IpakTrueckas padora Ne 3. «Pemenue

http://gotourl.

27 AKCIEPUMEHTAIIbHBIX 337124 110 TEME 1
" " ru/4770
Hemetamnsr"»
28 KonTponpHas padora mo remam «MeTasutb 1
n «Hemetaminny
29 Heoprannueckue nu opraHu4ecKue KUCIOTHI. 1 http://gotourl.
Heoprannueckue u opraHM4ecKre OCHOBAHUS ru/4770
AMdoTepHbIC HEOPTAaHUYECKUE 1
30 opraHuydeckue coequHeHusd. [ eHeTnueckast 1 http://gotourl.
CBSI3b HEOPTraHUYECKUX U OPTaHUYECKUX ru/4770
BEILIECTB
Ponp xuMuu B 00ecriedYeHNH 3KOJIOTTYECKOM,
. . http://gotourl.
31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1 14770
ru
Pa3BUTUU MEAUIUHBI
[IpencraBienust 06 00X HAYUYHBIX
http://gotourl.
32 MPUHIIMIIAX TPOMBIIIIEHHOTO MOJTy4EHUs 1 /4770
u
Ba)KHEHIIINX BEIIECTB
http://gotourl.
33 YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB 1
ru/4770
http://gotourl.
34 XuMHUS ¥ 30pOBbE YEJIOBEKA 1 pi/lg
ru/4770
OBIIEE KOJIMYECTBO HACOBIIO 34

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 knacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nmox penakiueii Jiyauna B.B., O61iecTBoO ¢ orpaHM4eHHOM
OoTBETCTBEHHOCTHIO «[IPODAY; AkiinonepHoe o011ecTBO «31aTenbCcTBO
«IIpocsemenue»

» Xumus, 11 xinace/ Epemun B.B., Ky3pmenko H.E., Ipo3noB A.A., Jlyaun B.B.;
noA penakueit Jlynuna B.B., O011ecTBO ¢ orpaHUYE€HHON OTBETCTBEHHOCTHIO

«JIPODA»; AkinonepHoe obmiectBo «M3marenbcTBo «IIpocBemeHuey

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA
[ToypouHoe ninanupoBanue ypokoB xumuu s 10 knacca. [loypounoe

MJIaHUPOBaHKUE YpOoKoB xumuu it 11 kiacca.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

[Tpuka3z Munnpocsemienus: Poccun ot 02.08.2022 Ne653»006 yTBEpK1€HUN
dbeneparbHOTO TIepedHsl IIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, AOMYIIICHHBIX
K MCIIOJIb30BAHUIO MPY PeaTU3alui UMEIONIUX TOCYAapPCTBEHHYIO aKKPEAUTAIHIO
o0pa3zoBaTeIbHBIX IIPOrpaMM HayaJabHOTO OOIIEro, OCHOBHOTO OOIIEro, CPETHETO

obmiero oopaszoBanus»(3apeructpupoBano B Munrocte Poccun 29.08.2022

Ne69822)



http:/www. alhimik. ru -coBeTsl,cipaBoYHHK,BeCcEnast
XUMHA,HOBOCTH,OJIMMIINAABI, HICTOPUICCKHUC CBCACHMA.
http://gotourl. ru/4590  http://gotourl. ru/4596  http://gotourl. ru/4759

http://gotourl. ru/4770


http://www/
http://gotourl/
http://gotourl/
http://gotourl/
http://gotourl/




		2024-09-20T15:07:08+0300
	Горелкина Елена Сергеевна




