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MHNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XWUMHH Ha YpOBHE CpEAHETO OO0Iero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOlt 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro OO0HIero 00pa3oBaHUSs
(®OIT  COO), unpencrasieHHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mpenoiaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoit
Qenepanyy, peAM3yOIIMX OCHOBHbIE OOpa30BaTENbHBIE IPOTPAMMBI, U
OCHOBHBIX TIoNOXeHHM «Crparernn pa3BuTus BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MporpamMmbl MO XHMHH, K ONPEIEICHUIO
oOmieil ctpareruy 00y4eHHsl, BOCIUTAHUS U Pa3BUTHA 00y4YarOIUXCsl CPEACTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuenrtyanbHble nojoxenuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIep)KaHus, pe3yibTaToB OOy4YeHHMs] U TpeOOBaHUI K YPOBHIO MOJATOTOBKU
BBIITYCKHHUKOB.

XUMHYECKOE oOpa3oBaHue, MI0JIy4aeMOe BBIITYCKHHUKaMU
o011eo0pa3oBaTeabHON  OpraHU3alluy, SBISETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpIIAIOIIMM JTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIKOYEBBIX IIEHHOCTEH, MNPUCYIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHHMs. OTH LIEHHOCTH KacarTcs
NO3HAHMsI 3aKOHOB NMPUPOABI, (POPMUPOBAHUS MUPOBO33PEHUS U O0OIIEH KyIbTYpbl
YelloBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0 M MHpUPOJHON cpeae. Peamusyercs xumudeckoe 00pa3oBaHHe
00yyJaromMxcsi Ha YPOBHE CPEAHEro o0IIero oOpa3oBaHus CpeICcTBaMU y4eOHOTO
npeaMeTa «XHMHs», COAEPKAHUE U TOCTPOEHUE KOTOPOTO OINpEIENIECHbl B
nporpaMMe MO XUMHUU C Y4ETOM CHEHU(PUKA HAyKH XHUMUHU, €€ 3HAUYCHUSA B
NO3HAHWUU TMPUPOJLI U B MaTEpUAIbHOW >KM3HM OOLIECTBA, a TakXkKe C Yy4ETOM
o0luX 1ened W NPUHIMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oo1ero oopaszoBanus B Poccuiickoit denepanuu.

XuUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0COOYyI0 pOjb B
COBPEMEHHOM LUBUJIM3AIMHU, B CO3aHUM HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
Ona BHOCUT CBOHM BKJaJ B ()OPMHUPOBAHME PALMOHAIBHOTO HAYYHOTI'O MBILIUICHUS,
B CO3/IaHHE LIEJIOCTHOTO MPEACTABICHUSI 00 OKpPYKAlOLIEM MHUpE Kak O €IMHCTBE



MPUPOJBI U YEJIOBEKa, KOTOpoe (POopMHUpYyeTCcs B XUMUU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYSl C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M JKU3HU Kaxaoro wieHa obmiectBa. CoBpeMEeHHas XUMHS Kak Hayka
co3uJaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMI HalpaBji€Ha Ha pEIICHUE
rII00ANbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON OE30MaCHOCTH U OXPaHBbI 3JJ0POBBA.

B coorBercTBUM C OOIMMM TEISIMU W TNPUHLUIIAMH CPEIHEro OOIIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10—11 knaccel, 6a30BbI YpOBEHD
M3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaronuxcsi, HEOOXOJUMYK0 MM Ui  BBIpAaOOTKH  MHPOBO33PEHUYECKHUX
OpUEHTHPOB, YCHEHNIHOINO BKJIIOUEHHUA B JKU3Hb COLIMYMA, MPOJOJKEHUS
oOpa30BaHMsI B pa3IUYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBngomiuMu  npeaMeTa «XHUMHUS» SABISAIOTCS  0a30BbIe  KYpChl —
«Oprannueckas xumus» U «OOwmwas M HeOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHHUsI KOTOPBIX SBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIIOYEHUEM 3HAHMM U3 O0IIeH XUMUU) U
opraHu4eckoil xumun. PopMHpPOBAaHUE JAHHOW CHCTEMbl 3HAHUN NPHU U3y4EHUU
npeaMera o0OecrnedyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOIoo0pasus
BELIECTB HA OCHOBE OOIIMX MOHSITHHI, 3aKOHOB U TEOPUN XUMHUH.

Ctpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuYeckas XUMUs» cPopMUpOBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3Y4YEHHI0O ydeOHOro warepuasa U 0oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM Ha  ONPENENEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYeCKO XHUMHUHU BEIECTBA
paccMaTpUBaAIOTCSI Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHSI OpPraHUYECKUX
COCIMHEHHMI, a TaKkK€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
OpeICTaBIeHUd O cTpoeHuu BemecTB. CBeaeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUMU. B Kypce OpraHMdeckor XHWMHUU IMOJIy4arOT pPa3BUTHUE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs MEPBOHAYAIILHbBIC
MPE/ICTAaBICHUS] O XMMHUYECKOHN CBSI3U, KJIACCU(PUKALMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lon HOBBIM yriaoMm 3peHusi B mpeameTe «XuMus» 0a30BOro ypoBHS
paccMaTpuBaeTCs W3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKU MaTtepuan MW (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas



XUMUS» O00yJaronuMcsl TMPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKUX IMO3UIINM,
rIy0o)Ke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIMH H3TOro 3aKoHa — OT
000011aK01IeH 10 0OBSICHSIONICH 1 IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaXXHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W MPUMEHEHHH, a TAaKXK€ O XMMHUYECKHX PEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHUs JjomonHserca B Kypcax 10 m 11 xmaccos
AIIEMEHTaMHU COJIEP)KAHMSI, WMECIONMIMMH KYJbTYPOJOTUYECKUA W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBSI3U XHMHH C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHONM W MPaKTHYECKOU
JESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHSI K IMPOLECCY
TBOpUYECTBA B 00JACTH TEOPUH M MPAKTHUSCKHUX MPUIOKCHUA XWMHH, TTOMOTAOT
BBIITYCKHUKY OPHCHTHPOBATHCS B OOIECTBEHHO © JWYHOCTHO 3HAYWMBIX
npobiiemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MHGOPMAIUIO U
OpUMEHSATh €€ U1 TONOJHEHWS 3HaHWM, pelIeHUS WHTEIUICKTYalbHBIX U
AKCIIEPUMEHTATIBHBIX MCCIEA0BATEIbCKUX 3a/1a4. B memom copepxkanue yueOHOTO
mpeaMeTa  «XUMHsS» — JAHHOTO  YPOBHS  W3YYCHHS  OPHEHTHPOBAHO  HA
dbopmupoBaHre y OO0y4YalOIMMXCI MHUPOBO33PEHUYECKONW OCHOBBI JUIsl TTOHUMAHMS
dunocodhckux uaeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHUYeCcCKOT0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, IT03HABAEMOCTh TMPUPOJHBIX SBJICHHH IMyTEM OKCIIEPUMEHTA U
peIICHUS TMPOTHBOPEUYUH MEXKIy HOBBIMH (akTaMu ©  TCOPETUYECKUMH
MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUU YKOJOTUYECKHUX MpooOieM, a
TaKXKe MPo0JIeM COepeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPbS, CO3/JaHUSI HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B nmmane pemieHms 3amad  BOCIHMTAHMS, Pa3BUTHS W COIMAIM3AITUN
0oOy4Jaronuxcsi MPHHATBIC TPOTPAMMON IO XUMHU TOIXOJBI K OIPEACIICHUIO
COJEp)KaHUsI M TIOCTPOCHHUS TpeaMeTa MpeIyCMaTpuBalOT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAaYeHUE JJis
Pa3IUYHBIX BHJOB JICSITEIIBHOCTU: peEHIeHUs MpoOJieM, TIOWCKa, aHaiu3a |
00paboTku uHpOpMaIK, HEOOXOAUMBIX JJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
M WCCIIEIOBATEILCKON JESATEIBHOCTH, 3aHUMAIOMICH Ba)KHOE MECTO B IMO3HAHUH
XUMHH.

B mpaktuke mnpemojgaBaHus XMMHUU KakK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, IPU ONPEICTICHUN
COJIEp)KAaTENbHON XapaKTEpPUCTUKHU IeJIed W3YyYeHHUs NpeaMeTa HalpaBiICHHEM
MEPBOCTENICHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTHUYECKOU
JIESTETPHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJIbTypbl. C



METOANYECKOW TOYKM 3pPEHHUs TAKOM NOAXOJ K OIPEACIICHUIO LIEJIeU W3y4eHUs
IpeAMETA SBJISIETCS BIOJIHE OIPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pPEHHUs TJIABHBIMHU LEISIMU H3YyYEHHs MHpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 xi1.) sBRsFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KAk  BaKHEHUIEH
COCTABJIIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PyH/IaMEHTANIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHHE U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEUIECTB M XUMHUYECKHX pEaKkUud, HEOOXOIUMBIX ISl HPHOOpETEeHUs
YMEHUN OpPUEHTHUPOBATbCA B MHUPE BEIIECTB M XWMUYECKHUX SIBJICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIOCOOOB AEATEILHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM XHMHYECKOTO 3KCIEPUMEHTA, COOJIOJEHUEM IpPaBHII
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMM.

Hapsay ¢ atuMm, cozmepxaTesbHas XapaKTepUCTHKa LeJIed U 3a/1a4 U3y4YeHUs
peIMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHUCTEME CpelHero oduiero oopasoanus. CeroaHs B
MpPENnoJlaBaHUM  XMUMHM B OOJbIIEH CTEMEHW OTHAETCA  MPEANOYTEeHHUE
INPAKTHUECKONH KOMIIOHEHTE COJep)KaHusd OOydYeHHUs, OPHEHTUPOBAHHOM Ha
HOJTOTOBKY BBITYCKHHKA 00111€00pa30BaTe/IbHON OpraHu3aluy, BIaJCIOIIEro He
HAOOpOM 3HAHWW, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIoco0amMu u
YMEHUSMH aKTHUBHOTO TMOJIYYEHHUS! 3HAHUW M TPUMEHEHUS MX B pEaIbHOU KU3HU
JUTSL peLIECHUsI TPaKTUYECKUX 3a]1ay.

B cBA3M C 3TUM Ipu U3Y4EHUU IMpeaMeTra «XHMHS» JIOMUHHPYIOLIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]aui, KakK:

ajanTanys 00y4arolMXcsl K YCJIOBHSM JMHAMHYHO Pa3BUBAIOILIETOCS MHPA,
(GopMHpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MPUHSTHIO TPAaMOTHBIX
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMU U UX
IIPUMEHECHUEM;

dbopMmupoBaHre y OOy4YaloOIIMXCA  KIIIOYEBBIX  HABBIKOB  (KJIFOUYEBBIX
KOMITETEHLIMI), MMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE [JIs1 Pa3JIMYHBIX BHJIOB
JESATETLHOCTH: PEIIeHHs MPpoOJieM, MOMCKa, aHaIu3a U 00pabOTKK HWH(POPMAIIHH,
HEOOXOMUMBIX Ui NPUOOPETEHHsI OMbITa MAESITENbHOCTH, KOTOpas 3aHUMaeT
Ba&)XHOE MECTO B IIO3HAHMM XHMHHM, a TaKXe I OLEHKH C MO3ULUI



HKOJIOTMYECKON OE€30MacHOCTH XapaKTepa BIWSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPraHMU3M UYE€JIOBEKA U IPUPOAHYIO CPELLY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yUaronMXcs: ClIOCOOHOCTH CAaMOCTOATEIBHO MPUOOPETATh HOBBIE
3HAHUA 110 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATH
COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJOTUHU ISl IOUCKA M aHaJIu3a Y4eOHOH u
HaY4YHO-TIOMYJISIPHON MH(OpPMAIIMK XUMHUYECKOTIO COJIEPKAHNUS;

dbopMupoBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIUIEHUS, HA0II0AATEIbHOCTH, COOPAHHOCTH, aKKyPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAUMBI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TNPOBEACHUU XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydaromuxcsi YyOeXKIEHHOCTH B T'yMaHHCTHUYECKOU
HAIPaBIEHHOCTH XWMHUHU, €€ BaXKHOH POJM B PEHICHHH TJIOOANBHBIX MPOOIEM
pPalMOHAIIBHOTO MPUPOIONOJIb30BaHUS, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTrOo
OTHOIIEHUS K NIPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKK€ MNPUOOpPETEHHs OIbITa
WCIIONIb30BAaHUsl TONYYCHHBIX 3HAHUM JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKHUMH SIBIICHUSMHU.

B yue6HOM mnnaHe cpeaHero o6mero o0pa3oBaHUS NPEAMET «XUMUS»
0a30BOro ypoBHSI BXOJHUT B COCTaB MpeAMETHON obnactu «EcTecTBEHHO-Hay4HbIE
OpPEIMETHD.

OO111ee YncIo 4acoB, OTBEAEHHBIX ISl U3YyUEHUsI XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero ooOuiero oOpazoBaHusi, coctaBisieT 68 vacoB: B 10 kimacce — 34 ygaca (1
yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHrYecKON XMMHUM: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BEIIECTB M MaTepHUanoB. Teopust CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHUsI. CTPYKTypHBIE (POPMYJIBI
OpPraHMYECKMX BemecTB. [ omMomnorusi, wu3zoMepusa. XuUMHYECKas CBSI3b B
OPTraHUYECKUX COCTUHEHUAX — OJTMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) U TPUBHAJIbHBIE Ha3BaHMS
BaXHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELECTB.

OKCIIEpUMEHTAIBHBIE METOJBl M3Y4YEHHUS BEIIECTB W HMX IPEBPAILCHHM:
O3HAaKOMJIEHME C O0pa3laMy OpPraHMYECKUX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ] OpPraHMYECKUX BEIIECTB, HAONIOJEHUE U
OIIMCAaHUE JEMOHCTPALMOHHBIX OIIBITOB I10 MPEBPALICHUIO OPTaHUYECKUX BEIICCTB
IpU HarpeBaHuu (1JiaBjieHUEe, OOyTrIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMeElIeHUs] W TOpPEHHUsA), HAXO0XKICHHE B NPUPOAE, IOIYYEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHUUECKUN psii. DTHIEH U MPONUJIEH —
OpocTeiiline NpEeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TAJIOINCHUPOBAHMS, THApATalUd, OKHUCIEHUS H
NOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u metwnOyranueH-1,3: cTpoeHue, BaKHeEHIIHe
XUMUYECKUE CBOWCTBa (peakuusi nojaumepusanuu). [lonmydeHrne CHHTETUYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUN psifl. AlleTHIIeH
— TpOCTEHIIMHA TNpeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHEe WU
XUMUYECKUE CBOMCTBA (pEaKlUU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTALH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuu rajaoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue, Quauyeckue U  XuMudeckue  ceoucmea  (peakyuu
2ANOEHUPOBANUA U HUMPOBAHUA), NOdyyeHue u npumeHenue. TOKCUUHOCTD



apeHoB. l'eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPHUHAMICKALMMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. [IpupoaHblii ra3 W IONMYyTHBIE
HeTsaHpie Ta3pl. HedTh n e€ mpoucxoxaenue. Crnocobsl mepepaboTKku HePTH:
IEPEroHKa, KPEKUHI (TEepMUYECKHUI, KaTamuTU4eckuil), nuponus. I[IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBbIN
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPALLCHHIA:
O3HaKOMJIEHHE C 00pas3llaMH IIIaCTMAcC, KAydyyKOB M PE3UHBI, KOJUICKIIUU
«Hedpte» u  «Yromp», MOAENUPOBAHUWE  MOJEKYJ]  YIVIEBOAOPOJOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON pabOThl: MOITYYEHHE ITUIICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHeie 3a1aumn.

Bbluncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyecKkue COeAUHECHUS

[IpenenbHbIE OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHOJ CTPOECHHUE,
(¢usznyeckue MW XUMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMHU MeETaJllaMH,
raJIOr€HOBOJOPOJaMH, TOpEHUE), NpuMeHeHue. BoaopoaHble CBS3H MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIHMIEPUH: CTPOCHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peaklMs Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenne rnmmuepuHa v STUIICHTIUKOJIS.

@deHoM: CTPOCHHE MOJICKYJbl, (U3NUeckue W XUMHUUYECKHE CBOMCTBA.
Toxkcuunocts penona. [Ilpumenenue denona.

Anpneruibl U kemoHvl. DOpMaNbAETHN, AaUETaJIbICTHi: CTPOCHHE,
(¢usnyeckue U XUMHUYECKHE CBOMICTBa (peaklMHU OKHMCIEHUS W BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJTYyUEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeJeibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHaAs U
YKCyCHasi KHCIIOTBI: CTpO€HHE, (PU3NYEeCKUe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3Tepudukanumn), NoJyyeHue U NpUMEHEHHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIEe ACHCTBHE.

CnoxxHble 3(QuUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cinoxHbIX 2(upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buosoruueckas

POJIb )KHPOB.



YrneBompl:  cocTaB, KiaccuduKamus ~— yriaeBogoB  (MOHO-, Ou- H
noJyiucaxapuibl). ['Ioko3a — nmpocTelmmii MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKHEe U XHUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOXKEHHE TJIFOKO3bI), HAXOXKJICHHE B NPHUPOAE, MPHUMEHEHHE,
ouonoruueckas poib. DotocunTe3. pyKTo3a KAk H30MEp TIIOKO3bI.

Kpaxman u nemnoiio3a kak npupojHbsie noaumepsl. CTpoeHHe Kpaxmania U
nemunono3sl.  dusnveckne M XMMHYECKME CBOWCTBa Kpaxmana (THIpoJu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpPEBpallCHUM:
poBe/icHHe, HAONIOJICHHE W ONUCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMH OJJHOATOMHBIX CIUPTOB (OKHCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaToOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TJUIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCTBOPOM OKCHIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUEe Kpaxmana C HOJOM),
IIPOBEJICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnslie 3amaun.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa PEaKIMU 1O U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WX MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHenus. Ousnyeckue
U XMMHUYECKHME CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buomornueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benkun kak nOpuUpOAHBIE BBICOKOMOJICKYJISApHbIC coeauHeHus. llepBuunas,
BTOpUYHAs M TPETHYHAsl CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YUYCHHUS BEIIECTB W WX MPEBPAIICHHIA:
HAOJIIOICHUE W OMHMCAHKME JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIus OEIKOB IpH
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BbicokomoieKyJIsIpHbIe cOeTHHEeHUS

OCHOBHBIC TOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIMS U MOTUKOHACHCAIHS.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BEUIECTB W WX IMPEBpaIlCHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMy MPUPOIHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.



Peannsanus MexXnpeaMeTHbIX CBSI3€U PU U3YYEHUN OPIaHUYECKOW XHUMUH B
10 kmacce OCYIIECTBISIETCS dYepe3 HCHOJIb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBILIIOIIMXCA CHUCTEMHBIMH JUIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE OHSTHSL: SIBJIICHUE, HAYYHBIH ()aKT, TUIIOTE3a,
3aKOH, TEOpUs, aHAJIU3, CUHTE3, KJIacCU(pHUKaLUs, NEePUOAUYHOCTb, HAOIIOEHUE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HHEPreTUUECKUM YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (PU3MUECKHUE BEIUUNHBI U €MHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTUBHbIE BenlecTBa (O€IKU, YIJIEBOJIbI, KHUPBI,
(epMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
PECYPCBL.

TexHonorus: NUILEBbIE NPOAYKTBI, OCHOBBI PALMOHAJIBHOIO IUTaHUSA,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENnapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, U30TONBI. OJIEKTPOHHAs
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHus JIEKTPOHOB MO OpOUTaIsIM B aTroMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. DNEKTPOHHASI KOHPUTYpALIUS aTOMOB.

[lepnognueckuil 3akoH U [leproguyeckas cucTeMa XUMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b nepuoanyeckoro 3akona v Ileproanyeckoil CHCTEMBI
xuMmudeckux a3ieMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB XUMHYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJOXHBIX BEIIECTB MO TIPYyNIaM U MEPUOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSpHAsi W MOJSpHAsi, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH U JTOHOPHO-
aKIenTopHblii). BomopoaHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATEIIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJSPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUSA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIUNIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBas 10J14 BEIECTBA B PACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIMHEHNN. Howmenxknatypa
HEOPraHMYEeCKUX BEIIECTB. [e€HETMYecKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Kiaccudpukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHWYECKOM XMMHHM. 3aKOH COXPAaHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakliiH, €€ 3aBUCUMOCTh OT pa3iMyHbIX (PakTopoB. OOpaTHMbIe
peakuuu. XuMu4yeckoe paBHOBecue. DakToOpbl, BIHSIOMIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipuniun Jle [larense.

Onextponutryeckas aucconuanus. CuiabHbIe U ciialdblie eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUsS BEHIECTB M WX MPEBPALICHUIM:
nemoHcTpanus Tabmun «llepuonuueckas cucrema xumuueckux snemeHtoB [I. U.
MenneneeBay, U3ydeHHUE MOJIENIEH KPUCTAUIMYECKUX PEIIETOK, HAOJIOJEHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUAA
BOJIOPOJia B MPUCYTCTBUM KaTAIIM3aTOPA, ONPEAEICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TIOMOUIBI0O YHUBEPCAJIBHOTO WHIMUKATOPA, pEaKIMd HMOHHOTO OOMEHa),
IIPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbix (akTOpOB Ha CKOPOCTh
XUMHUYECKOU peakium».

PacuérHble 3anaum.

PacuéTtei 1O ypaBHEHMSAM XUMHUYECKUX pPEAKUHM, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PAaCU€Thl C HCIOJB30BAHUEM IIOHATHS «MACCOBasd
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummst

Hemerannel. Ilosnoxxenne HemerayuioB B Ilepuognueckoit  cucreme
xuMuueckux sneMeHToB [[. M. MenneneeBa 1 0COOEHHOCTU CTPOCHHUS aTOMOB.
®duznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETa/UIOB (Ha MpUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBONCTBA BAa)KHEHIIMX HEMETAJUIOB (rajoreHOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpemMHHS) W WX  COCNUHEHMA  (OKCHIIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXKHENIINX HEMETAIJIOB U UX COCIMHEHUM.



Merannel. Ilonoxxenne meramnos B llepuoandeckon cucTteMe XHMHYECKHUX
anementoB JI. 1. MennaeneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX 000JIOUYEK
aToMOB MeTayioB. O01uMe du3udeckre cBoiicTBa MeTauioB. CruiaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPHM, KaJui, KaJIbIUH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OOmue crocoObl moayyeHus: MeTaioB. [IpuMeHeHHe METauioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUSA BEIIECTB M HX IPEBPAIICHUN:
W3YYEHHUE KOJUICKIIMH «MeTaibl U CIUIaBbD», 00pa3Il0OB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aj7a4, HAOJIOJICHUE U OIKCAHUE JEMOHCTPAllMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCHIA ATIFOMUHUS C PaCTBOpaAMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHbie 3amaun.

Pacuérbl mMaccel BeliecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJIHOIO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BhEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIH OTHO
Y3 BEIIECTB UMEET ITPUMECH.

XMMHUS ¥ )KHU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTETHUYECKON W IMHIIEBOM
0€30MacHOCTH, pa3BUTHM MeIUIUHBL. [IOHSATHE O HAay4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIMIIAX  TPOMBIIICHHOTO
MTOJIYYECHUSI BaXKHEUIIINX BEIIECTB.

YenmoBek B MHUPE BEUIECTB W MaTEPHUATIOB: BAXKHEUIIME CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKW, CTEKJIO, KEepamuKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUANIbl, OPTaHUYECKUE U MHUHEPAIbHBIC
yIOOpEHHUS.

XuMHus W 340pPOBbE YEJIOBEKA: IpaBWJIa MCIIOJb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBiia 0€30MaCHOT0 MCIIOIb30BaHUS MpernapaToB OBITOBOM XUMHUU
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyUYCHUM  oOmer
HEeOpraHn4eckord XxuMuu B 11 Kitacce oCylIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATUW, TaK W TIOHSITHH, SBIISIOIIUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumore3a, 3aKoH,
TEOpHs, aHalnu3, CHHTE3, KIacCH(pUKAIUI, IEepUOIUIHOCTh, HAOJIIOICHHE,
SKCIIEPUMEHT, MOACIUPOBAHNUE, U3MEPEHUE, SIBJICHHUE.



®du3uka: MaTepus, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMYMHBI U CAMHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

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

TexHonorus: XuMu4yeckasi NPOMBIIIIIEHHOCTb, METaJUIyprusi, NpOU3BOACTBO
CTPOUTENBHBIX MATEPHAIIOB, CEJIIBCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMarieBTUYECKass  MPOMBIIUICHHOCTb,  MPOW3BOICTBO
KOCMETHYECKUX IpenapaTroB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHasOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOy4JaronMMucss MporpaMM CpelHero oOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METaNpeIMETHBIM U  TpeAMETHbIM). Hay4HOo-MeToAMYecKOW OCHOBOM  JUIst
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpamMM CPEAHETO OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBercTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS MpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIONINE COCTABISIONIME:

OCO3HAaHUE OOYYAIOUIMMHCS POCCUUCKOM TPa)KJaHCKOM HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJIM4Khe MOTUBALIMU K 00YUEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUU JTUYHOCTA HA OCHOBE
KJTFOUEBBIX IIEHHOCTEN W UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XMUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolUXCsl PYKOBOJICTBOBAaThCS B CBOEH
JEATEIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMUA yCTAHOBKAMHU, MPUCYIIMMHU I€JI0CTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHus;

HaJIM4M€e NMPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBUTh
IIEJTN U CTPOUTDH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€MHCTBE Y4YEOHOM M BOCHHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBHHM C
T'YMaHHCTHYECKUMH, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH
U HJlealaMd POCCHUHCKOTO TPaKJAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolleccam
CaMOTIO3HAHUS, CaMOPA3BUTUS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
oOyyJaromuxcsi.

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHMS MpeaMeTra «XUMHUS» OTPaXKaroT
c(OPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW U TIPAKTUYECKOU JEATEIHHOCTU
0Oy4JaroIuxcst Mo peaju3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB M 00sI3aHHOCTEM,
YBaXXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTABIICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3a/a4, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI IpYTUX IIPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMUM;

YBa)XEHUs K TMPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U MPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHMSI HAyKH €CThb pe3yJbTaT
JUINTEJIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX AKCIIEPUMEHTAJIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOIIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEHYECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOr0 IOBEICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIUKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
HOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPbI 3[I0POBBSI:

NOHMMAaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalieHusi C BeHiecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0e301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCTIMTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-UCCIIEJOBATEIbCKOMN
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpPYruxX BHUAAX
NeSTeNIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4YacTUE€ B PEHICHUM MPaKTUYECKUX 3a7ad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro poja, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBAXKEHUS K TPYLY, JIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIUBUAYAJIbHOW TpPaeKTOpUU
oOpa3oBanusi, Oyayiied Mpopeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOTHYeCKOr0 BOCTIUTAHNS

HKOJIOTHYECKHU 11€JIeCO00pa3HOro OTHOILIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHMMAHUS TJIO0ATBLHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPENbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUSL JOCTHXKCHUM XUMHUU IS
peLIEeHUs] BOIIPOCOB PAlMOHAIIBHOTO PUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JEUCTBUM, IPUHOCIIIMX Bpel OKpPYXKaroUeu
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHYECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX JICCTBUM U MPEIOTBpAIIATh HX;

HaJIMYKS PA3BUTOTO SKOJIOTUYECKOIO MBILUICHUS, SKOJIOTHYECKOU KYJIbTYPHI,
OIIbITa NEATEIbHOCTH 3KOJIOTUYECKOHU HAIIPABJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMU B I[O3HABATEIIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO TMPOTHUBOCTOSITH HJCOJOTHH
xemopoouu;

7) IEHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeIM(PUKA XWMUU KaK HayKH, OCO3HaHHS €€ poJld B
dbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM 1EJIOCTHOTO
MPEJCTaBICHUS 00 OKPYKAIOIIEeM MHUpPE Kak O €IMHCTBE MPUPOJLI U YeJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu MpoOJeM COXpaHCHHS
IIPUPOJHOTIO PABHOBECHS,

yOSXKIEHHOCTH B  0CO0OWM 3HAYUMOCTH XUMHH JJIS COBPEMEHHOMU
UUBWIM3AIMA: B €€ TYMaHUCTUYECKOW HAINPAaBICHHOCTHA W BAXHOW pPOJU B
CO3JJaHMU HOBOMW 0a3bl MaTepUabHON KYJbTYpPbl, PEIIEHNUN TJI00AIBHBIX MPoOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPhEBOM, SJHEPTETUYECKOM, MUIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIEYCHUU YCIOBUN
YCHEIIHOTO TpyAa U DOKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKIOrO YJieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHUM, YMEHHUS J1e1aTh 00OCHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAayuyHbIX (AKTOB U HUMEIOIMXCA JaHHBIX C LEJIbI0 IMOJIYYEHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUS Ui
pelieHus NpoOJieM B PEaJIbHBIX )KU3HEHHBIX CUTYalUsAX;

MHTEpeca K MMO3HAHMIO U UCCIIEA0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY  00Opa3oBaHUIO U
caMO0Opa30BaHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHUM MO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHBIX cdepax mpodhecCHoHaTbHON
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PECHUS  OOYUAIOIIHUXCS
MEXAUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHbIE TOHATHUS, OTPakKAIOUIUe
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SIBJICHUC,
MPOIIeCC, CHCTeMa, HaYYHBIN (haKT, MPUHIINI, THTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCalIbHBIC YUcOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), obecreurBaroIme dbopmupoBaHue GyHKIMOHATBHON
T'PaMOTHOCTH ¥ COITMAIEHOW KOMITETEHITUN O00YYarOIIIXCs;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAJIbHBIE y4COHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJAICHUE YHUBEPCATBHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHHMKATHBHBIMH W  PETYJISATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJbHBIMH
JEeUCTBUSIMU

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENILHO  (OPMYJUPOBATh W aKTyallM3UpPOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENeNATh LENM JEATCIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh XAPAKTEPHBIC NMPU3HAKU MOHSATHM M yCTAHABIMBATHh MUX B3aWMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSICHEHUS OTAETbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pPaCCYX ACHUA (MHIAYKTUBHBIC, JEAYKTUBHBIE, I10
AHAJOrMM), BBIABISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B pPACCMATPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJCIIBHBIE NIPEACTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKass QopMysa, ypaBHEHUE XHMHYECKOU
peaKkuuy — MpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHYECKUX 3a]ad,
MIPUMEHSTh HAa3BaHHbIE MOJEJIbHBIEC MTPEACTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCJIE0BATEILCKIE AeCTBHUSA:

BJIAJETh OCHOBAMU METOJIOB HAyYHOI'O IO3HAHUS BELIECTB M XUMHUYECKHX
peaKuuii;

(GopMyIMpOBaTh LIETN U 33a4U UCCIIEJOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSITENbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOTO TIUIAHUPOBAaHUS W TMPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUs HAOIIOIATh 3a XOJO0M
npolecca, CaMOCTOSTENIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIHpOBaTh
000011IeHHS ¥ BBIBO/IbI OTHOCUTENBHO JOCTOBEPHOCTH PE3yJbTAaTOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMbBIT YYCHUUECKOW HCCIEOBATENIbCKOM W TPOEKTHOU
JESITeIbBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IOMCKY METOJIOB pEUIEHUs MPAaKTHUYECKHX 3aJad, IPUMEHEHUIO pa3JInYHbIX
METOJIOB MTO3HAHUSI.

3) padora ¢ undopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(opmanuu (Hay4dHO-
NOMYJISIpHAsE JIUTEpaTypa XUMHYECKOIO COJAEpXkaHHs, CIpPaBOUYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaMM3UpOBaTh MH(DOPMALMIO Pa3IMYHBIX BUIOB U (opM
pe/ICTaBJICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3JIUYHbIE METOJbI MPU MOUCKE U
otoope wuHMOpPMAIIUM, HEOOXOAUMOW JUIS BBIMOJHEHUS YYCOHBIX 3aja4
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM $A3BIK B KayecTBE CpEACTBA HpuU padoTe C
XUMHUYECKON HMH(pOpMAIUEl: NPUMEHATh MEXIpeAMETHbIE ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPEOOpa3OBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HATJISTHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMH J1eHCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOM TEMBI B XOJ€ JUaora u/uiu
IUCKYCCUH,  BBICKa3blBaTh  HJEH, (OPMYyJIHpPOBaTb CBOU  MPEAJIOKECHUSA
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB MO3HABATEIBHON EATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMU TPU BHITIOTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, pealu3aluy y4eOHOTro npoekTa U (GOpMyJIMpOBaTh BBIBOJbI
Mo pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUA MYTEM COTJIACOBAHMS TO3MUIMHI B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgJ1aieHHe YHUBEPCATbHBIMH PEryJsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATEIBHYIO
JesTeNIbHOCTh, ompezenss €€ Ielid U 3aJaud, KOHTPOJUpPOBAaTh U MO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajroput™M JACHCTBUN TMpu
BBINIOJIHEHUH YYEOHBIX M HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ pexTuBHBIN crMoco0 HMX peleHuss ¢ Y4YETOM IMOJyYeHUSI HOBBIX 3HAHHUA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH NIE€ATEILHOCTH HAa OCHOBE CaMOaHalln3a
Y CaMOOIICHKH.

Peanuzanus BocnuTaTebHOTO MOTEHIMANA IPEANOaraeT Cleayolee:

- IPUBJICUCHNE BHUMAHUS 00yUJaOIINXCsl K IEHHOCTHOMY acCIeKTy MpeaMeTa,
MHULMUPOBaHUE 00CYKEHUH, BRICKa3bIBAHUI CBOETO MHEHMSI, BBIPAOOTKU CBOETO
JMYHOCTHOTO OTHOIICHHUS K U3y4aeMbIM COOBITUSM;

- TpPUMEHEHHE WHTEPAKTUBHBIX (opM paboOThl — MHTEIUICKTYaIbHBIX,
CTUMYJIMPYIOIINX  TO3HABATEIBbHYI0  MOTHBAIMIO, JAIONIMX  BO3MOXHOCTH
IPUOOPECTH OMBIT KOHCTPYKTUBHOTO IHMAJOra; TPYNIoBON pabOTHI, KOTOpas y4UT
CTPOUTH OTHOIIEHUS W JEHCTBOBATb B KOMaHJE, CHOCOOCTBYET pPa3BUTHIO
KPUTHUYECKOTO MBIIIJICHHS;

- MOOYXJIEHUE yJallluxcsi cOOJI01aTh HOPMBbI NIOBEJIEHUS, PAaBUJIa OOIIEHUS
CO CBEpPCTHMUKAMM M I€AaroraMd, COOTBETCTBYIOIIME YKJIAAy  ILIKOJIBI,



YCTaHOBJICHHE U MOAJEPKKA JOOpOKEIaTeIbHON aTMOC(hEpHI;

- UHUIMHUPOBAHUE U TOJJIEP)KKA HCCIIEAOBATENILCKON  IESTENBbHOCTH
00yYaromuxcsi, TUIAHUPOBAHUE U BBINOJHEHUE WHAWBHUIYAIbHBIX U TPYIIOBBIX
MIPOEKTOB BOCIIUTATEIHHON HAPaBICHHOCTH.

HPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHuueckass XUMHUSD)
OTpaXkaroT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUN O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpA, pPOJIM XMMHH B TIO3HAHWU SBJICHHI

NpUpOAbl, B (POPMUPOBAHMU MBIIUIEHUS M  KyJIbTYpPbl JHUYHOCTH, €€
(YHKIHMOHATBHOW TPaMOTHOCTH, HEOOXOAUMOM VISl pEIICHUs MPAKTHYECKUX 3a7a4
Y 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOAHOU
cpene;

BJIAJICHNE  CUCTEMOM  XMMHMYECKMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOMOJIArallue MOHATUA (XUMHUYECKHH D3JIEMEHT, aToM, O3JIEKTPOHHas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUECKAsI
CBsI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas U COKpalll€HHas), MOJIb, MOJISIpHAs
Macca, MOJIAPHBIA OO0BEM, YIVIEpOAHBIA CKeleT, (yHKUMOHAIbHAs Tpymmna,
paguKai, U30MEpPHs, N30MEPBI, TOMOJIOTHYECKHM PAJl, TOMOJIOTH, YTIE€BOIOPOIHI,
KHCJIOPOJA M a30TCOAEpXKalIUe COCAUHEHUS, MOHOMEp, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHS1); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHHUS
opranuueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3bIK XUMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalmuye B OCHOBE ITOHUMAHMS IPUYMHHOCTH WU CHCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (PAKTOJIOTMYECKUE CBEIACHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIIOJIb30BAHUM BAXKHEMIIMX OpPraHMYECKHUX BEIIECTB B OBITY U
NPAKTUYECKOM AEATEIbHOCTU YEIOBEKA,

c(OpPMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKKA TOHSITHIM,
YCTaHABJIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA IMPHU
OIIMCAaHHUU COCTABA, CTPOCHMS U NPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OPMUPOBAHHOCTh YMEHHMH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJHKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
GopMyn OpraHMYEeCKMX BEUIECTB W YpPAaBHEHUM XUMHUYECKUX pPEaKluH,
M3TrOTaBJIMBAaTh MOJIEIN MOJIEKYJ OPraHWYECKHX BELIECTB I WJUIFOCTPAUUU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAMIEIKHOCTh H3YUECHHBIX
OpPraHMYECKUX BEIIECTB II0 HUX COCTaBY U CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynmne COEeIWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEpIKallue



COCMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS), JaBaThb HMM Ha3BaHUS IO
cucrematudyeckord Homenkiarype (IUPAC), a Taxxke NpUBOIUTH TPUBUAJIbHBIC
Ha3BaHUSl OT/EJIbHBIX OPraHUYEeCKUX BEIIECTB (ITWJICH, MPONUJICH, AalleTHIICH,
STUJICHTIUKOMb, TIUIEpHH, (HEHON, GopMambIeTHll, areTanbIeTH, MypaBbUHAS
KHMCJIOTa, YKCYyCHAsl KUCJI0Ta, OJICMHOBAsA KUCJIO0TA, CTEAPUHOBAs KHUCIIOTA, TIFOKO34,
dpykTo3a, KpaxmMa, HeIi0103a, TITUIIHH);

cOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYEeCKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

cOPMHPOBAHHOCTh YMEHHUS TPUMCHSATHh TIOJOKECHHSI TEOPUU CTPOCHHS
oprannueckux BemiectB A. M. BytiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapaKTepU30BaTb  COCTaB, CTpPOCHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STUJICH, MPOMWICH, alleTHJICH,
Oyranuen-1,3, metunoOyranuen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
[JIMIEPUH, (EHOJ, aleTalbACTU]l, MypaBbUHAasi U YKCyCHas KHUCJOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WLTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHUSIMA COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOHOTO
Chlpbid  (HE(Th, MNPUPOIAHBIM Ta3, Yyrojib), CHOCOOBI HMX NEPEepadOTKU U
MPaKTUYECKOE MTPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOJUTH BBIUYMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIM IMPOAYKTA
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX
METOJIaX HAy4YHOT'O MO3HAHUSI, UCTIOJb3YEMbIX B XUMHUH MPU U3yYCHUU BEILECTB U
XUMUYECKUX SBJICHUM (HAONIOICHNE, U3MEPEHUE, YKCIEPUMEHT, MOJCIUPOBAHNE),
UCIIOJb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATUS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalldsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATh TIpaBUjia MOJb30BAHUS XUMUYECKON
MOCY/IOM W J1abOpaTOpHBIM O00OpYIOBaHWEM, a TakKe MpaBuia OOpamieHus ¢
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBIMOJTHEHHUIO JaOOpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN IUIAHUPOBATh M BBINOJIHATH XUMHYECKUM
AKCIEPUMEHT (IIPEBPAILEHNS] OPTAHUYECKUX BEILIECTB MPHU HArPEBAaHUU, TOJTYyUYCHHE
ATUJIEHAa W U3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIUU OPraHUuYECKHUX
BELIECTB, JeHATypalusi OCJKOB MpU HArpeBaHUU, I[BETHHIE PEAKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKU OE€30MAaCHOCTH TMpU OOpalllEeHUu C
BELIECTBAMU U JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI



XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucCH YpPaBHEHUU COOTBETCTBYIOIIUX
peaxiuii 1 GOopMyIUPOBATH BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUIH KpPUTHYECKH aHATU3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TOMy4YaeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpEelCcTBa MacCOBOM
uHpopmanuu, IHTepHET 1 apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKU
[[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JAESATENIBHOCTH B IENSIX
COXpPAaHEHHUSI CBOETO 3I0POBbS M OKPYXKAIOILIECH MPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JECHCTBUS HA KWBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BeIeCTB, MoHUMas cMmbIca mokazatens [1/IK, mosicHaTs Ha mpumepax CrocoObI
YMEHBIICHUSI W NPEJOTBPAICHUS WX BPEIHOrO BO3ACHCTBUS HA OpraHu3M
YEJI0BEKa;

JUIsl 00yYaronuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CIA0OBUASIIMX OOYYalOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

bopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUSI Kypca «OOmas v HeopraHudeckas
XUMHUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOH COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpa, POJIM XHMHUHA B TIO3HAHUM SBJICHHI
npupoabl, B  (QOPMUPOBAHUM MBIIUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTHUECKUX 3a71a4
U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIIME MOHATHSA (XUMHUYCCKUH 3JEMEHT, aToMm, u3oTom, s-, pP-, d-
ANIEKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJIEKYJid, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCIICHHSI, XUMHYECKAsl CBS3b
(KoBaJIeHTHas!, MOHHAsI, METaJUTMYEeCKasi, BOAOPOIHAs), KpUCTA/NINUECKas peiéTka,
TAMBl ~XUMHUYECKHX  pEaKIUh, pacTBOpP, OJJIEKTPOJUTHI, HEIIECKTPOJIUTHI,
AJIEKTPOJINTUYECKAs AUCCOLMALUS, OKHUCIUTENb, BOCCTAHOBHUTEIDL, CKOPOCTH
XUMUYECKON peakiuy, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOU Auccouuanuu, nepuoauueckur 3akoH Jl. WM. Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHEHUSA W MPEBPALLCHUS YHEPTUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3BIK XHUMHH,
MHUPOBO33PEHUYECKNE 3HAHMS, JIKAIIME B OCHOBE MOHUMAHUS IPUYUHHOCTU U
CUCTEMHOCTH XWMHUYECKHX SIBIICHWU, (DAaKTOJOTUYECKHE CBEICHHS O CBOMCTBAX,



COCTaBC, NOJYYCHHUU U 0e3011aCHOM HCIIO0JIL30BAHNM BAXKHEHIIINX HCOPIraHNM4YCCKHX
BCUICCTB B 6I>ITy 141 HpaKTPI‘ICCKOﬁ JACATCIBHOCTH YCJIO0BCKA,

c(hOpMHPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IMPU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHMI HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY MJIs
coctaBlieHUs (GOpPMyJl  BEIIECTB W  ypaBHEHUH  XMMHYECKUX  PEaKIIHM,
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIbHBIX
HEOPTraHWYECKUX BeHIeCTB (yrapHblid Tra3, YIJIEKUMCIBIM ra3, aMMHakK, TaméHas
M3BECTh, HETAIEHAS U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XMUMHYECKOU
CBA3M (KOBAJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOJIHAA) B COCIMHEHUSX, THUII
KPUCTAJUINYECKON PEMIETKH KOHKPETHOIO BEUIECTBA (aTOMHAsl, MOJIEKYJIApHAasd,
MOHHAas, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCIMHECHUMM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEUIECTB IO KX COCTaBY K OIpPEAEIEHHOMY KJacCy/TpyIine
COEIMHEHUH (TPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbl, OKCHU/Ibl, OCHOBAHMUS,
KUCJIOThI, aM(OTEpHbIE TUAPOKCUABI, COIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBIC] IEPUOANYECKOTO 3aKoHa /JI.
N. MeHaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYIO, OOBSICHUTEIIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapakTepu30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX 3JIEeMEHTOB |—4 mepuonoB Ilepuoanyeckoil CUCTEMBI
xumuueckux snemeHToB JI. M. MennpeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
DIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKne YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX HJIEMEHTOB M UX COECIMHEHH
0 repuoaam u rpymnnam llepuoauueckon cucteMbl XUMUYECKUX 3eMeHTOB J1. U.
Menpeneena;

cOpPMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOMIME
XUMUYECKME CBOMCTBA HEOPraHMYECKHX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHM4eCKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(PUIHUPOBATH XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM IMPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEUIECTB, TEILUIOBOMY
addekTy peakiru, U3MEHEHHUIO CTENCHEW OKHUCJICHHUS JIEMEHTOB, 00OpaTHMOCTU
peaKIMM, yYaCTUIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIISATh YpPaBHEHHUS pEaKUUN pa3IuYHbIX
THUIIOB, TIOJTHBIE M COKpALIEHHBIEC YPABHEHUS PEAKIIMI MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IPU KOTOPBIX 3TH PEAKLIIMH UAYT OO KOHLA;



chOPMHPOBAHHOCT, yYMEHUW TMPOBOJUTH PEAKIMH, TMOITBEPKIAIOITHE
KaueCTBEHHBIM COCTaB pPa3UYHBIX HEOPTaHWYECKUX BEIECTB, pPaclo3HABAThH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpbiBaTh CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOro OasiaHca
3THUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
pEeaKIMK OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTensbe);

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IMPOIIECCHI,
JIeKaIe B OCHOBE MPOMBIIIICHHOTO TMOJYYCHHUSI CEPHOM KHUCJIOTHI, aMMHaKa, a
TaKkke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOIMWX HAyYHBIX MPUHIIHAIAX W
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIUMCIEHUS C HCIOJIb30BAaHUEM
MTOHSTHUS «MacCoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPU XUMHYECKUX PEAKITUAX, MAacChl BEMIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiuid Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MPaBUJia MOJIb30BAHUS XUMUYECKON
MOoCyIol U J1abopaTOpHBIM O00OpPYAOBAaHHMEM, a TaKXEe IMpaBWia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMEHHUH TUTAHHPOBATH W BBIOJHATH XHUMHYCCKUH
AKCIIEPUMEHT (pa3jIo’KeHHE TMEPOKCHIa BOJOpOAa B MPUCYTCTBUHU KaTajlnu3aTropa,
OTpe/eNieHue CpeAbl PAcTBOPOB BEIIECTB C TOMOIIBI0  YHHUBEPCATHLHOTO
WHIMKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOU pEeaKIluH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIMU Ha Cyib(dar-, KapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiely ¥ «Hemeramiel») B COOTBETCTBHHM C TIPAaBUJIAMH TEXHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BEIIECTBAMH U J1aOOPaTOPHBIM 000PYI0BAaHUEM,
MPEACTABNIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3arucu
YpaBHEHUW COOTBETCTBYIOIIMX PEaKIuil U (HOpMYyIUpOBaTh BBIBOJBI Ha OCHOBE
3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUW KPHUTHUYCCKH aHAIM3UPOBATh XHUMHYCCKYIO
uH(OpMaIMIO, TOIYy4aeMyl0 U3 pa3HbIX HWCTOYHHKOB (CpEICTBa MacCOBOU
KOMMYHUKaIH, IHTepHeT U ApyTux);



cOPMUPOBAHHOCTh ~ yMEHHMHA  COONIONATh  MpaBUja  AKOJOTMYECKU
LIeJIECO00PAa3HOro0 TOBENEHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXPaHEHUs CBOEro 3J0pPOBbS M OKPYKAKOUIEH NPUPOAHOW Cpezibl, OCO3HABATh
OIACHOCTH BO3JCHCTBUS HA )KUBBIE OPraHU3MBbI OIIPENEIEHHBIX BEUIECTB, TIOHUMAs
cmbic mokasarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIEHHS U
MIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTraHU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMU 3/10POBBSI: YMEHHE
MIPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIIETBIX M CJIa0OBUAALIMX OOYyYaroIUXCsS: YMEHHE MCIOIb30BaTh
penbedHo-TOoUeuHyt0 cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JyieKTPOHHBbIE (HU(pPOBHIE)
Ne n/n Kontpoabsnsie | Ilpakrndeckue
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIe pecypchl
padoThbI padoThbI
Pasjnen 1. Teoperuueckne 0CHOBbI OPraHUYeCKON XUMUH
[Ipenmer opraHu4YeCcKON XUMUU.
11 Teopust cTpOEHHS OPraHUYECKHUX 3 Bubnuoreka
' p pu P LIOK https://myschool.edu.ru/
coenunenniit A. M. bytieposa
Wroro mo pazneny 3
Paznen 2. YrieBoaopoasl
21 [IpenenbHbBIC YTIIEBOIOPOIBI — 5 Bubnuoteka
' ATKaHBI LIOK https://myschool.edu.ru/
29 HenpenenbHbie yriieBo10poIb: 5 1 Bubnunoteka
' AJIKEHBI, AJIKAAUEHBI, aJIKMHBI LLOK https://myschool.edu.ru/
2.3 ApomaTtrdeckue yriieBoI0PO/IbI 2 Bubnuorexa
' LLOK https://myschool.edu.ru/
24 [TpupoaHbIC NCTOYHUKH 3 1 BubnuoTeka
' YTJIEBOIOPO/IOB U UX MepepadoTKa LIOK https://myschool.edu.ru/
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:xamie opranndeckue coeTuHEHUs
Bubnuoteka
3.1 Cnuprel. OeHon 3
p LLIOK https://myschool.edu.ru/
3.2 Anpaerunsl. KapOOHOBBIE KUCIIOTHI. 7 1 Bubnuoteka
' Crioxuble dGUpbI LIOK https://myschool.edu.ru/
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Bubnunorteka

33 YLIEBOTEI 3 LOK https://myschool.edu.ru/
Hroro mo pazneny 13
Pa3nen 4. A3oTcoaepikainiue OpraHnyecKkue coeTuHeHust
BubnunoTteka
4.1 AMHUHBI. AMUHOKHACIOTEL benku 3 LIOK https://myschool.edu.ru/
Uroro no pazneny 3
Pa3nen 5. BoicokoMoJieKy/IsipHbIe COeUHEHHUS
Bbunbnnorteka
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 LIOK https://myschool.edu.ru/
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB IIO 34

[TPOI'PAMME
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11 KIIACC

HaumeHoBaHue pa3aesioB H TeM

KoaunuecTBO 4acoB

JeKTpoHHbIE (IU(PPOBBIE)

Ne ni/mn Konrpoasnsie | IIpakTuyeckue
NMporpaMmbl Bceero o0pa3oBaTejibHbIE pecypChl
padoThI padoThI
Pa3nen 1. Teoperuueckue 0CHOBbI XUMHU
Crtpoenue aromoB. [leprnoauueckuii
11 3aKkoH U Ilepuonnueckas cucrema 3 Bubnuoteka
' XHUMUYECKHX dJ1eMeHToB 1. 1. LLOK https://myschool.edu.ru/
MenneneeBa
12 Crpoenue Bemectsa. MHOrooopasue 4 Bubnunoteka
' BEILIECTB LIOK https://myschool.edu.ru/
bubnunorteka
1.3 XHUMHYECKHE PEAKITUH 6 1 1
peakdl LLOK https://myschool.edu.ru/
Hroro no pazneny 13
Pazgen 2. Heopranuyeckasi XuMus
Bubnunorteka
2.1 Meramisl 6 1
LOK https://myschool.edu.ru/
bubnunorteka
2.2 Hemeranmsl 9 1 1
LLIOK https://myschool.edu.ru/
53 CBs13b HEOPTaHMYECKUX U 5 Bubnuoteka
' OpTaHWYECKUX BEIIECTB LOK https://myschool.edu.ru/
Hroro no pazaeny 17
Pasznea 3. Xumus u JKu3HL
bubnmnorteka
3.1 XUMHA U )KU3HDb 4
LIOK https://myschool.edu.ru/
Hroro mo pazneny 4
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OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo 4yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoanusie | Ilpakruyeckue
n/n Bcero u3y4eHusi = 00pa3oBaTeJIbHbIE PeCypChl
padoTsbI padoThbI
[Ipenmer opraHnyecKol XUMUH,
1 e€ BOSHUKHOBEHHE, Pa3BUTHE U 1 6.09 Bubnuorexa
P ' LIOK https://myschool.edu.ru/
3HaUEHUE
Teopust cTpoeHHs OpraHUYEeCKUX Ev6
nébnunoteka
2 coeaquHenuii A. M. Bytieposa, e¢é 1 13.09
8 yHIep LLOK https://myschool.edu.ru/
OCHOBHBIE TTOJIOKEHUS
[Ipencrasnenue o
KJ1acCU(UKALIUN OPTaHUYECKUX
3 BeulecTB. Homenknarypa 1 20.09 Bubnunoteka
(cucremarnyeckas) u ' LLOK https://myschool.edu.ru/
TPUBHATBHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 27.09 Bubnuoteka
TOMOJIOTMUYECKUH PSiJL ' LIOK https://myschool.edu.ru/
5 MeraH 1 3TaH — MpOoCTEUILINE 1 4.10 Bubnuoteka
MPEACTABUTEINM AJIKAHOB ' LIOK https://myschool.edu.ru/
AJIKEHBI: COCTaB U CTPOCHHE, BubnunoTeka
6 B 1 11.10
CBOWCTBa LIOK https://myschool.edu.ru/
OTHIIEH U IPONUJIEH —
7 MIPOCTENIINE MPEICTABUTENN 1 18.10 Bubnunoreka
' LIOK https://myschool.edu.ru/
AJIKEHOB
8 [TpakTrueckas padora Ne 1. 1 1 25.10 BubnnoTeka
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«ITomydeHnue 3THIICHA U U3YYCHUE
€ro CBOICTBY

LIOK https://myschool.edu.

ru/

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [TonydyeHnue

Bunbnmnoteka

9 8.11
CUHTETUYECKOI'0 Kay4yyKa U LIOK https://myschool.edu.ru/
pE3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTH
10 CTPOEHMS1, TOMOJIOTUYECKUHN PALL. 15.11 Bubnnoteka
AnetuiieH — npocTermin ' LIOK https://myschool.edu.ru/
IIPEICTaBUTEND AJIKMHOB
1 Brprunciienus no ypaBHEHUIO 9911 Bubnnoteka
XUMHUYECKOHN peakiuu ' LIOK https://myschool.edu.ru/
12 Apensr: 6€H30J1 ¥ TOTYOII. 59.11 BubnnoTteka
TOKCHUYHOCTH apEHOB ' LOK https://myschool.edu.ru/
I'eneTnyeckas cBA3b
13 JIEBOJOPOA0B, IPHUHAJICKAIITUX 6.12 Bubnnorexa
yr p - 1P ' LOK https://myschool.edu.ru/
K pa3JINYHbIM KJaccam
IIpupoaHbIE HCTOUYHUKH
YTJIEBOJOPOJOB: IPUPOIHBIN a3
14 Y TIONyTHBIE HE(PTAHBIE Ta3bl 13.12 Bubnunoreka
vt . ’ ' LIOK https://myschool.edu.ru/
HE(PTh U IPOAYKTHI €€
nepepadoTKu
[IpupoHbIE HCTOUYHUKH
YTJIEBOJIOPOJOB: IPUPOIHBIN a3
15 Y TIONyTHBIE HE(PTAHBIE Ta3bl 20.12 Bubnunoreka
yr i} ’ ' LIOK https://myschool.edu.ru/
HE(PTh U IPOAYKTHI €€
nepepadoTKu
16 KontponbHas pabora 1o pasaery 27.12
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«YTIJIEBOJOPOIBI»

[IpenenbpHBIC OTHOATOMHBIC

Bubnunorteka

17 CIIUPTHI: METAHOJI 1 3TAHOIL. 10.01
p LLOK https://myschool.edu.ru/
Bomopoanas cBs3b
18 MHOr0aTOMHBIEC CITUPTHI: 1701 BubnuoTeka
3TUJIEHTJINKOJIb U TIINIEPUH ' LIOK https://myschool.edu.ru/
@DeHo: CTPOEeHUE MOJIEKYIbI,
19 (hbU3UYECKHE U XUMHYCCKHUE 24.01 Bubnuorexa
. ' LIOK https://myschool.edu.ru/
CBOMCTBa, IPUMEHEHNE
20 Anpaeruapl: popMaIbaeTul 1 3101 Bubnuoteka
areraabIerua. AeToH ' LIOK https://myschool.edu.ru/
OIHOOCHOBHBIE MPECITbHBIC
21 KapOOHOBBIC KUCIIOTHI: 7.02 Bubnunoreka
' ' LOK https://myschool.edu.ru/
MypaBbHHAS U YKCYCHAsI
[TpakTryeckas padora Ne 2.
22 «CBolicTBa pacTBOpa YKCYCHOM 14.02 Bubnunoreka
' LOK https://myschool.edu.ru/
KHCIJIOTBI»
CreapuHOBas U OJICMHOBAsI
23 KHUCJIOTHI, KaK MPeICTaBUTENN 21.02 Bubnnorexa
’ ' LIOK https://myschool.edu.ru/
BBICIIIUX KapOOHOBBIX KUCIIOT
MpEIa KaK COIH BBICIINAX E6
24 KapOOHOBBIX KHUCIIOT, UX MOIOIIEE 28.02 vionimoteka
Ij B LLOK https://myschool.edu.ru/
JICHCTBHE
CrnoxHble 3(upbl Kak
o5 MIPOU3BOIHBIE KAPOOHOBBIX 6.03 Bubnuoteka
KHUCJOT. | UAPOIN3 CIOKHBIX ' LIOK https://myschool.edu.ru/
3¢upoB
26 JKupsl: runponus, npuMeHeHue, 13.03 Bubnunoteka
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OunoJstornueckasi poyib )KUPOB LOK https://myschool.edu.ru/
VrieBoasl: COCTaB,
7 kinaccudukanus. Baxxnermme 1 20.03 Bubnuoteka
MIPEJICTAaBUTEIIH: TJIFOK03a, ' LLOK https://myschool.edu.ru/
¢bpyxTO3a, caxaposa
08 Kpaxman u nemitonosa kaxk 1 304 Bubnuoteka
MIPUPOIHBIE TTOJIUMEPHI ) LIOK https://myschool.edu.ru/
KonTponbHas paboTa 1mo pasneny
29 «Kucnopoaconepsxkarue 1 10.04 Bubnmoreka
' LOK https://myschool.edu.ru/
OpPraHUYECKUE COCTUHEHUS»
30 AMUHBI: METHUJIAMHH U aHWINH 1 17.04 Bubnmoreka
LLOK https://myschool.edu.ru/
AMMHOKHUCIIOTHI KaK aM(poTepHbIC
31 OpraHUYEeCKUE COEANHEHUS, UX 1 24.04 Bubnuoteka
OMOJIOrMYECKOE 3HAUECHHE. ’ LIOK https://myschool.edu.ru/
IlenTrae:
benku xak npupoaHbie
32 BBICOKOMOJICKYJISIPHBIE 1 8.05 Bubnunoreka
' LOK https://myschool.edu.ru/
COCIMHEHUS
OCHOBHBIE ITOHATUS XUMHHU Eu6
nénuoTeka
33 BBICOKOMOJIEKYIISIPHBIX 1 15.05
. yip LIOK https://myschool.edu.ru/
COeIMHEHNI
OCHOBHBIE METOJIBI CUHTE3a
BBICOKOMOJIEKYIISIPHBIX
34 € yJsap 1 22.05 bubnunoTteka
coeauHenwmii. ITmacTMmaccsl, LLOK https://myschool.edu.ru/
Kay4yKH, BOJIOKHA
OBHIEE KOJIMYECTBO HACOB I1O 34

I[TPOTPAMME
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11 KIIACC

KoanuyecTBO 4acos

Ne [ara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Kontpoapupie | - Mpakrueckue u3y4eHusi | 0o0pa3oBaTeJIbHbIE PeCypChl
padoThI padoThI
XUMUYECKU 2JIEMEHT. ATOM.
1 DNeKTpOHHAsS KOH(PUTYpaIus 1 8.09 Bubnuorexa
LLOK https://myschool.edu.ru/
aTOMOB
Ilepronnueckuii 3aK0H U
[lepnonnueckas cucrema
5 XUMHYECKHX 351eMeHTOB 1. 1. 1 15.09 BubnnoTeka
MenpeneeBa, X CBA3b C LIOK https://myschool.edu.ru/
COBpPEMEHHOM TeOpHEeH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB U
MX COCIMHEHHUH I10 Tpymram 1
3 nepuoiaM. 3Ha4CHHE 1 2209 BubnuoTtexka
MEPUOJUYECKOT0 3aKOHA U LIOK https://myschool.edu.ru/
CHUCTEMBbI XUMHUYECKHUX JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HayKH
Crpoenue BeliecTBa. XUMUYECKas
4 CBA3b, eé BUbBI; MEXaHU3MbI 1 Bubnuoteka
00pa3oBaHMs KOBAJICHTHOM CBSI3H. 29.09 LIOK https://myschool.edu.ru/
Bonopoanas cBs3b
BasienTHOCTB. Bu6
nénuoteka
5 DNEKTPOOTPUTIATEITLHOCTD. 1 6.10 LIOK https://myschool.edu.ru/
Crenenn okucicHus. BemecTa
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MOJICKYJISAPHOI'O U
HEMOJICKYJIAPHOTI'O CTPOCHUA

Ilousrue o AUCIICPCHBIX CUCTEMAX.
HUctuaHbIC B KOJIJIOMIHBIC

Bunbnmnoteka

6 pacTBopbl. MaccoBast 10Jis 810 LIOK https://myschool.edu.ru/
BEIIECTBA B PaCTBOPE
Knaccudukanus n HomeHkIaTypa
HEOPraHUYECKUX COCAMHEHUH.
7 I'enernueckas cBs3b 13.10 Bubnunoreka
LLOK https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB,
Pa3IUYHbIX KJIACCOB
Kitaccudukanusi XuMU9IeCKuX
peaKkIuil B HEOPraHUYECKOU U
OpraHMYEeCKON XUMHH. 3aKOH
8 COXpaHCHHUS MacChl BEILIECTB; 20.10 Bubnnoteka
LLOK https://myschool.edu.ru/
3aKOH COXPaHEHUS U MPEBPALECHUS
SHEPTUH NMPU XUMUYIESCKUX
peaKImsIX
Cxkopoctb peakuuu. O6paTumsbie
9 peakuu. XUMAYECKOE 27.10 Bubnunoreka
LLIOK https://myschool.edu.ru/
paBHOBecHE
[IpakTuueckas pabora Ne 1.
10 «BnusiHAE pa3nTUYHBIX PAKTOPOB 10.11 Bubnunoteka
Ha CKOPOCTbh XUMHUYECKOU LIOK https://myschool.edu.ru/
peaxIum»
DIIEKTPOIUTHYECKAS
1 nmuccouunanus. [louarue o 1711 Bubnunoteka
BOJIOpoiHOM roka3zatene (pH) LIOK https://myschool.edu.ru/

pactBopa. Peakiium noHHOTO
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oOmeHa. ['maponns opranuyeckux
Y HEOPraHUYECKHX BEILECTB

OKHUCIIUTELHO-
BOCCTAHOBHUTEJIbHBIC PEAKITUH.

Bunbnmnoteka

12 [TonsiTue 06 anexrponusze 241 LIOK https://myschool.edu.ru/
pacIlIaBOB U paCTBOPOB COJICH
13 KonTponbnas paboTa o pazzaeny 11 BubnmnoTeka
«Teopernueckne OCHOBBI XUMHUN LIOK https://myschool.edu.ru/
MeTamisl, uX MOJIOKEHUE B
[Iepnoanueckoii cucreme
14 XUMHYECKHX dJIeMeHTOB [[. 1. 8.12 Bubnnoteka
Meunneneesa 1 0COOEHHOCTH LLOK https://myschool.edu.ru/
cTpoeHust atToMoB. O01IHe
(du3HYEeCKHEe CBOMCTBA METAIIIIOB
CruiaBbl METAJIIOB. EnEnoTeKa
15 SHGKTpOXHI\fI/IquKHH P 1>.12 LOK https://myschool.edu.ru/
HaIpsKEHUN METalJIOB
XUMHUYECKHE CBOMCTBA
16 BOKHEUIITUX METAJNIOB (HaTPUH, 99 12 Bubnunoteka
KaJIui, KaJlbI[Ui, MarHui, LOK https://myschool.edu.ru/
AITIOMHUHUI) U UX COeTMHEHUI
17 XUMHUYECKUE CBOMCTBA XpOMa, 29.13 BubnmnoTeka
MEIU U UX COCTUHEHUN LLOK https://myschool.edu.ru/
18 XUMHYeCKHe CBOMCTBA IIMHKA, 12.01 BubnunoTeka
JKelle3a U UX COeTMHEHNHN LIOK https://myschool.edu.ru/
[TpaxTuueckas padota Ne 2.
19 "PemeHne 3KCriepuMEHTaIbHbBIX 19.01 Bubnuorexa
LLOK https://myschool.edu.ru/

3a7a4 mo teMe «MeTtayuipl»"
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Hemeranisl, UX N0O0XKEHUE B
[Iepuoanueckoii cucreme

Bunbnunorteka

20 XUMHUYECKHUX d1eMeHTOB /1. 1. 26.01
A LOK https://myschool.edu.ru/
MemnneneeBa 1 0COOEHHOCTH
CTPOCHHUSI aTOMOB
dusnueckue cBOMCTBA
HEMETaJUIOB. AJUIOTPOIHS
21 HEMEeTaJUIOB (Ha IpuUMepe 2.02 Bubnunoreka
' LIOK https://myschool.edu.ru/
KHCIIOpOJ1a, cepbl, hocdopa u
yriaepoaa)
99 XuMHYeCcKHEe CBOMCTBA Faj0r€HOB, 9.07 Bubnuoreka
Cephl U UX COCTMHCHUM ) LLOK https://myschool.edu.ru/
93 XuMHYecKre CBOMCTBA a30Ta, 16.02 Bubnuorteka
dbocdopa 1 UX COeTUHEHU ' LIOK https://myschool.edu.ru/
24 XUMHYeCcKHUe CBOICTBA yIiiepoa, 103 Bubnuoteka
KPEMHUS U UX COCTMHEHUHN ' LLOK https://myschool.edu.ru/
o5 IIpuMeHeHne BaKHEUIINX 15.03 Bubnunoreka
HEMETAJUIOB U X COCTMHEHUN ' LIOK https://myschool.edu.ru/
O000111eHNE U CUCTEMATHU3AIINA
3HaHUHU 110 TeMe «HeMeTaibl». EuG
nénuoTeka
26 Brruucnenust mo ypaBHEHUSIM 22.03
P 5 LIOK https://myschool.edu.ru/
XUMHUYECKHUX PEaKIHid 1
TEPMOXUMHYCCKHE PACUETHI
[TpakTuyeckas padora Ne 3.
27 «PemeHne sKcrIiepUMEeHTaTBHBIX 29.03 Bubnunoreka
| \ ' LIOK https://myschool.edu.ru/
3amad mo reMe "Hemeramasr"»
o8 KonTpomnpHas pabota mo remam =04 Bubnuorteka
«Mertame» 1 «Hemeramisn) ' LIOK https://myschool.edu.ru/
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HCOpFaHI/I‘{CCKI/Ie U OPraHuv4CCKue

Bunbnmnoteka

29 kuciotsl. Heopranmueckue u 1 12.04
P LOK https://myschool.edu.ru/
OpraHUYECKUE OCHOBAHUS
AMdoTepHbIE HEOPTaHUYECKHUE 1
OPraHUYEeCKHUE COCIUHEHUS.
30 I'enernueckas cBsI3b 1 19.04 Bubnuoreka
’ LIOK https://myschool.edu.ru/
HEOPraHWYECKUX U OPraHUuYECKUX
BEILIECTB
Poxab xuMuu B o0ecrieueHun
31 9KOJIOTUYECKOM, IHEPTETUUECKON U 1 26.04 BubnunoTeka
MUIIEBON 0€30MacHOCTH, Pa3BUTHH ' LIOK https://myschool.edu.ru/
MEIUINHEI
[IpencraBnenus 06 00X
32 HAy4YHbIX MPUHIIHIIAX 1 3.05 BubnunoTeka
MPOMBIIUIEHHOI'O IIOIYyYEHHS ' LOK https://myschool.edu.ru/
Ba)KHEHIIINX BEIIECTB
YeroBeK B MUPE BEILIECTB U
33 p 11 1 10.05 bubnunorteka
MaTepuajoB LLOK https://myschool.edu.ru/
Bbubnunorteka
34 XHMUS U 3J0POBLE UeJIOBEKA 1 17.05
AP LIOK https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Xumus 10, yueOunuk bazosriit yposenb, O.C. ['abpuensn Mocksa
"IIpoceemenne” 2021
Xumus 11, yueOnuk bazossrit yposens, O.C. ['abpuensn Mocksa

"IIpoceemienne” 2022

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

Beeaute 1. O.C.l'abpuensgH, .I.JlbicoBa «Xnummsa Metogmueckoe nocobme — 6a3oBbiit
ypoBeHb>» - M.: lpoda 2022 roa.

2. O.C.TabpuensH, U.I.OcTtpoymoB, «O6Las XxuMMms B TecTax, 3agadax, ynpaxHeHusx.
11 knacc» — M.: Opoda, 2023 roa.

3. O.C.lrabpuensH, N.H.bepeskunH, A.A.YwakoBa «Xnummsa 11 knacc: KoHTponbHbIE K
npoBepoYHble paboTbl K yuebHuky». — M.: poda, 2021 r.

4. O.C.labpuensH, .l JlbicoBa, A.l.BBeaeHckasa «Xmmusa 11 knacc: HacTonbHas KHUra
ang yumtena». Yactb 1 - M.: Apoda, 2019 roa.

5. O.C.rabpuensH, I'.l.JibicoBa, A.l.BBeaeHckasa «Xumnsa 11 knacc: HactonbHas KHUra
ans yuutensa». Yactb 2 - M.: poda, 2022 roa.

6. O.C.l'abpuensH, MN.B.PeweTos, U.I.OcTpoyMoBa «3agaym no XxMMnum n cnocobbl nx
peweHua» - M.: «[pocda», 2021roa.

7. B.Il'. JleHncoBa «Xmnmusa 11 knacc noypouHble nnaHbl no yyebHuky O.C.Mabpuensaxa,
I.I.JieicoBon» - Bonrorpag» Yuntenob 2018roga.

8. M.A.PsiboBa, Y.lO0.HeBckas, P.B.JInHkO «TecTbl No xummun 11 knacc», - M.: DK3aMeH,

2019r.



9. 9. 0.C.NabpuensaH, U.I.OctpoymoB «XMMUYECKNI SKCMEPUMEHT B WKone 11 knacc»; -

M.: Opoda. - 2019 roga.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

Bubnunoteka LLOK https://myschool.edu.ru/

http://him.1september.ru Eannas konnekumsa LLOP: MNpeaMeTHas konnekuns «Xmmus»
http://school-collection.edu.ru/collection/chemistry EcTecTtBEeHHO-Hay4Hble
aKCnepuMeHThbl: XxnMns. Konnekuunsa Poccuiickoro obuweobpasoBaTenbHOro noprana
http://experiment.edu.ru AMXUMUK: canT J1.10. Annkbeposoi

http://www alhimik.ru Bcepoccuiickas onumnuaga WKONbHUKOB MO XUMUKU
http://chem.rusolymp.ru OpraHnyeckas XMMusa: 3N1eKTPOHHbIA y4ebHUK Ans cpenHen
LUIKOSbI

http://www.chemistry.ssu.samara.ru OCHOBbl XUMUKN: 3NTEKTPOHHbLIN YYEOHUK
http://www hemi.nsu.ru OTKpbITbIM KOANeaX: XuMns

http://www.chemistry.ru JuctaHumoHHast onnMmnmaga no XMMmmn:

TENEKOMMYHWUKALMVOHHbI 06pa3oBaTeNbHbIf MPOeKT
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