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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENIbHOM MPOTPAMMBI CPEHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHoM cranmapre COO, ¢ yu€tom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpeamera «XHUMHs» B 00pa3oBaTelNbHBIX oOpraHuzanusx Poccuiickoit
Qdenepanuy, peanu3ylOIIMX OCHOBHbIE 00pa30BaTeNbHbIE MPOTPaMMBblL, U
OCHOBHBIX TonokeHU «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
Odenepanuu Ha niepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/J0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OMPEIEICHUIO
oO1mielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHs 00YUYaIOIIUXCS CPECTBAMMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHUIIU
koHuentyainbubie nosioxkeHus GI'OC COO o B3auMOOOYCIOBICHHOCTH IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOydeHUuss U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

[Iporpamma paszpaboTaHa B COOTBETCTBMU ¢ ydeOHbIM ImianHoM MBOY
«Mmxoui-FOptosckas CII umenn AOaynmexuaoBa Mycel J[>kaOpanioBuya» s
YPOBHS OCHOBHOTO 001Iero o0pa3oBaHUs C MCHOJIb30BAHUEM COBPEMEHHOIO
000pyAOBaHMS LIEHTPA €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON HAIPaBICHHOCTH
«Touka poctay. Ha 6aze mentpa «Touka pocta» obecrneuuBaeTcs peanu3aius
o0pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHO- HAyYHOH W  TEXHOJOTUYECKOU
HAIPaBJIICHHOCTEH,  pa3pabOTaHHBIX B  COOTBETCTBHM C  TpeOOBaHUSMU
3aKOHOJATENbCTBA B c(hepe 00pa3oBanus U ¢ yu€ToM pekoMmeHnanuii denepanbHOTro
oreparopa yuyeOHoro mpeamera «Xumusi». Mcnonb3oBanue o00pyaoBaHus IIEHTPA
«Touka poctay mpu peanu3anuu JaHHOW pabouyell MpOorpaMMbl MO3BOJSET CO3/1ATh
YCJIOBHSL:

® ISl pAaCUIUPEHHS COJEPKAHUS IKOJIBHOTO OUOJIOTMYECKOTO 00pa30BaHUs;

e JUIs TIOBBINICHWS TIO3HABATCIILHOW  AKTHBHOCTH  OOYYarOIIHUXCS B
€CTECTBEHHO-HAay4YHOI 00J1acTH;

e ISl Pa3BUTHSA JIMYHOCTH peOeHKa B TMpoiecce OOydeHUs OHWOJIOTHH, €ro
crocoOHoCTeH, (HOPMUPOBAHUS U YAOBIECTBOPEHHS COIMAIBLHO 3HAYMMBIX
WHTEPECOB U OTPEOHOCTEI;

e s paboThl C OJAapEHHBIMU NIKOJLHUKAMH, OPraHU3allid WX Pa3BUTHS B
Pa3TUYHBIX 00IaCTIX 00pa30BaTEILHOM, TBOPUECKOM JACSITSIEHOCTH.

[pumvensst nmdpoBble 1a00paTOpUU  HA YPOKAX XWMHUHU, YYAIIHECS CMOTYT
BBITOJTHUTh MHOYKECTBO JIA00PATOPHBIX Pa0OT W IKCHEPUMEHTOB I10 Iporpamme

CXUAMUSD.



XHAMHUYECKOE oOpazoBaHue, oJIy4yaeMoe BBITTYCKHUKAMHU
o011e00pa3oBaTeIbHOM  OpraHU3alliM, SIBJISICTCS HEOTHhEMJIEMOM YacThi0 HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIOIIMM JTallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHNX
LEJIOCTHOM CHCTeME XUMHUYECKOro oOpa3oBaHHA. OTH LEHHOCTH KacaloTcs
MMO3HAHUS 3aKOHOB MPUPOABI, ((OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPhl
YeJIOBEeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
30pOBbI0 M MpUpoAHOW cpene. Peamusyercs xumuueckoe oOpa3oBaHUE
oOydaromuxcs Ha ypOBHE CpeJHEero ooOiero o0pa3oBaHUs CPEICTBAMH y4eOHOTO
npenMera «XuUMUSA», COJIEpKAHUE UM TOCTPOCHHE KOTOPOTO OMNpeJeieHbl B
nporpaMMe MO XUMHHU C Y4ETOM cChenudUKd HAyKM XUMUHU, €€ 3HAUCHUS B
MO3HAHUM TPUPOJLI U B MaTepUaILHON JKWM3HU OOIECTBa, a TakkKe C Yy4E€TOM
Oo0IUX T1eNe W NPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpejiHero obriero oopaszoBanus B Poccuiickoit denepariuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT O0COOYI0 pOJib B
COBPEMEHHOM IMBWJIM3AIMK, B CO3JaHUU HOBON 0a3bl MaTepuaabHON KYJIbTYPHI.
OHa BHOCHUT CBOU BKJIaJ B (DOPMUPOBAHKUE PAITMOHAIHHOTO HAYYHOT'O MBIILICHHUSI,
B CO3/IaHME IIEJIOCTHOTO MPEJCTABICHHS 00 OKPY’KAIOIIeM MHUPE KaK O €IUHCTBE
OPUPOJABI M YeJoBeka, KoTopoe (OpMHUPYETCS B XMMHUU Ha OCHOBE MOHWMAaHUSA
BEILECTBEHHOTO COCTaBa OKPY’KAIOIIETO0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSIMU TPUMEHEHUS.

TecHO B3aMMOJEWUCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMU, XMMHs CTajla
HEOTHEMJIEMOM YacThI0 MUPOBOI KYJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa W KU3HU KaXI0ro wieHa ooOmiectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3ujareibHas, KakK HayKa BBICOKMX TEXHOJOTHM HampaBieHa Ha pEIICHHE
rJI00AIBHBIX  TPOOJIEeM YCTOMYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOMA,
SHEPIeTUYECCKOM, MUIIEBOM, IKOJOTHUECCKON OE30IMaCHOCTH U OXPaHBI 3JI0POBBS.

B coorBercTBUM ¢ OOMMMH 1EISMH W TPUHIUINAMH CpPEIHEro OOIIero
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmacce, 6a30BbIi YPOBEHB
M3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO TOJITOTOBKY
oOydJarommuxcs, HEOOXOAUMYI0 WM JUIS BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIEIIHOIO BKIKOYEHUS B KU3Hb COIMyMa, MPOJOIKEHUS
0o0pa30BaHus B Pa3IUYHBIX 00IACTSIX, HE CBA3AHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBisitomiuMu ~ TipeAMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChbl —
«Oprannveckass xumus» U «OOmass W HEOpraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMa
3HAHUM MO0 HEOPTAaHMYECKON XUMUHM (C BKJIIOUEHUEM 3HAHUNU U3 OOIIEH XUMUU) U
opranndeckor xumuu. OopMHUPOBaHHE NAHHOM CHCTEMBI 3HAHHU NPU U3YUYCHUU



npeaMera oOecrnedyrBaeT BO3MOXKHOCTh PAcCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOILMX MOHATHM, 3aKOHOB Y TEOPHUI XUMUHU.

Crpyktypa conepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» chopMUpOBaHa B MpPOrpaMMe IO XHMMHHM Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K W3YyUYCHHIO Y4eOHOTOo MmaTepuajia U O00yCJIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMM  Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4YeCKOW XHMHUU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIIACCUYECKONW TEOPHUM CTPOCHHS OPraHWYECKUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXUMHUYECKUX M DJICKTPOHHBIX
npeAcTaBiIeHUd O cTpoeHun BemecTB. CBefeHus 00 H3yd4aeMbIX B Kypce
BEI[ECTBAX JIAIOTCS B PA3BUTHHU — OT YIJIEBOJOPOOB JIO CJIOXKHBIX OMOJOTHYECKU
aKTUBHBIX COeAWHEHUN. B Kypce opraHnyeckoil XUMHUM TOJY4YalOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs TMEepBOHAYATBHBIE
IPEACTaBICHUS O XUMHUUYECKOHN CBsI3U, KIaCCU(DHUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUYECKOU PEaAKITUU.

ITonq HOBBIM yryioM 3peHus B mpeaMere «XuMmus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3YYEHHBIH Ha YPOBHE OCHOBHOTO o0OIIEero o0pa3oBaHUs
TEOPETUYECKUA Marepuanl H (PaKTOJIOTMYECKHUE CBEJEHHUS O BEIIECTBAX W
XUMHYEeCKoW peakuuu. Tak, B yacTHOCTH, B Kypce «OOmmias M HeopraHuyeckas
XUMHS» OOYyYaromIMMCsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOUUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JIOTHYECKUX TO3UIIUH,
riyoke TMOHSATh HCTOPUYECKOE U3MEHEHHE (YHKIIMH 3TOro 3aKkoHa — OT
o0o01aromei 10 0ObSICHSAIONICH U IPOTrHO3UPYIOIEH.

Envnas cucrema 3HaHMM O Ba)KHEHIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHHH,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XUMHYECKUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpoTekaHus gomoyiHsercs B Kypcax 10 m 11 kmaccom
AJIEMEHTAMH COJIEPKAHUS, UMEIOIINMU KyJIbTYPOJOTHUYECKUNA U MPUKIAJTHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHMAHHMIO B3aWMOCBS3UM XUMHUU C
IpPYrUMU HayKaMH, PacKpbIBalOT €€ pPoJib B MO3HABATEIBHOM W MHPAKTUYECKOM
JESITETPHOCTH 4YENIOBEKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBAXKCHHSI K TIPOIECCY
TBOpPYECTBA B O0OJACTU TEOPUH U MPAKTUUYECKUX MPUIIOKEHUN XUMHUH, TOMOTaI0T
BBIITYCKHUKY OPUEHTUPOBATHCS B OONIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpoOiemMax, CBSI3aHHBIX C XWMHEW, KPUTHYECKH OCMBICIMBATh WH(OpMAIUI0 H
NPUMEHSTh €€ [JIsl TONOJHEHUS 3HAHWUM, pEelICHUs] WHTEJUIEKTYaJbHbIX U
HKCIIEPUMEHTATBHBIX MCCIIEIOBATENbCKUX 3a7a4d. B 1emom conepkanne yaeOHOTO
npeamera «XuUMHS» ~ JAHHOTO  YPOBHS  M3YYEHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00OYy4YarOIIMXCSI MUPOBO33PEHUYECKOW OCHOBBI [IJIsi TMOHUMAaHUs
dbunocopckux uaeHl, Takux Kak: MaTepualbHOE €IMHCTBO HEOPraHWYECKOTO U
OpraHUYeCKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB MX COCTaBOM H



CTPOCHHMEM, TO03HABAEMOCTh NPUPOJHBIX SIBICHUM NYyTEM DOKCIEPUMEHTa W
pelieHrs MPOTHUBOPEYM MEXAy HOBBIMU (aKTaMH U TECOPETHUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUU IKOJIOTUYECKUX MpoOIieM, a
TaKKe MpoOJieM COEPEeKEHUSI IHEPIETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpHUasOB.

B mane pemenus 3amad BOCIHMTAHUS, pa3BUTHSA U COIMATU3AIUU
oOydJaromuxcs MPUHATHIE TPOrpaMMON MO XUMHUU TOAXOABI K OMNPEACICHUIO
COJepKaHMsI M TIOCTPOSHUS TpeaAMeTa MpeAycMaTpuBalOT GOpPMUPOBAHUE
YHUBEPCAJIbHBIX YUeOHBIX JEWCTBUH, UMEKIIIMX 0a30Boe 3HAYCHUE IS
pPa3IUYHBIX BHJOB JEATCILHOCTU: pelIeHus] MpoOJsieM, IOWCKa, aHalu3a |
00paboTku nHpopMauu, HEOOXOAUMBIX IS TPUOOPETEHUSI OTIBITA TPAKTUUECKOM
U KCCJICIOBATEIIbCKON NIESITENHPHOCTH, 3aHUMAIOIEH Ba)XKHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke mpenogaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CPEeJHEr0 0011ero o0pa3oBaHus, MPU ONpeIeIeHUN
COJICp)KAaTENIbHOM XapaKTepUCTUKU IeJIe HM3ydeHUs TMpeaMeTa HalpaBlIeHUEM
NEPBOCTENIEHHONW 3HAYUMOCTU TPATUIMOHHO Mpu3HAETCS (HOPMUPOBAHHUE OCHOB
XUMHYECKOM HayKH Kak OOJACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
NEATEIbHOCTU YEJIOBEKa M KAaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOANYECKONM TOYKH 3PEHHUs TaKOM MOAXOA K ONPEACICHUIO ILENel H3y4YeHUs
IpeMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs TJABHBIMU LEISMH M3Y4YEHUs NpeIMeTa
«Xumus» Ha 6azoBoM yposHe (10 —11 ki1.) ABASIOTCS:

e (QopMHpOBaHHE CHUCTEMBl XMMHYECKMX 3HAHUW KaK BaKHEHIIEH
COCTABJIAIOIICH €CTECTBEHHO-HAYYHOW KAPTHUHBI MHUPA, B OCHOBE KOTOPOM
JeXaT KIIOYeBble TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TECOPUU XUMHH,
OCBOEHUE fA3bIKa HAYKH, YCBOCHHE M TNOHUMAHUE CYLIHOCTU JOCTYIHBIX
000011IeHniI MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHUe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHUYECKUX PEaKIHid, HEOOXOMUMBIX ISl TMPUOOpETEHUs
YMEHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUUYECKUX SIBJICHUI,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOM KU3HU;

e pa3BUTHUE YMEHMI U CIOCOOOB JIESITEIbHOCTH, CBA3aHHBIX C HAOJIIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIIOICHHEM TIPaBUII
0e301acHOr0 OOpaICHUS C BEIICCTBAMH.

Hapsiny ¢ sTuM, coaepxaTenbHas XapaKTepUCTHKA LeJIed U 3a/lady U3y4YeHUs
npeaMera B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CUCTEME cpefHero odiero odpazoBanus. Ceroans B



NpenojJaBaHUd XUMUU B  OOJbIIEH CTeneHHu OTAAETCs  MPEANOYTEeHUE
MPAKTUYECKON KOMIIOHEHTE COJEp)KaHusl OOydYeHHus, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTEIbHON OpraHU3aluy, BIAACIOUIETO HE
Ha0OpOM 3HaHUM, a (PYHKIHUOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0AMU H
YMEHUSIMHU aKTUBHOI'O MOJYYEHUs 3HAHWM W MPUMEHEHHSI UX B PEaIbHOM JKU3HU
JUISL pelIEHUs] IPAKTUYECKUX 3a/1a4.

B cBi3uM ¢ 3TUM mpU U3YYEHUHM IMpeaMmeTa «XUMUS» JOMHHHUPYIOLIEE
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

azanTainus o0y4yarouuxcsl K YCJIOBHSIM JMHAMHYHO Pa3BUBAIOILIETOCS MHPA,
dbopMHUpOBaHME  HWHTEUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30oBaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAaMOTHBIX
pElICHU B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
NpUMEHEHUEM;

dbopMupoBaHue |y 0O0y4aroUMXcsi KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIM), WMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE [JIS PaA3IMYHBIX BHJIOB
JESTENbHOCTU: PEeIleHUs MpoOseM, MOUCcKa, aHaiu3a U o0paboTku MHOOpMaIH,
HEOOXOJUMBIX JUIsl MPUOOPETEHHUsS OIbITa JEATEeIbHOCTH, KOTOpas 3aHMMAeT
BaXHOE MECTO B I[IO3HAHUM XUMHUHU, a TaKkKe g OLEHKU C TMO3ULHUN
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB W XUMHYECKUX
IIPOIIECCOB HA OPTaHKU3M YeJIOBEKa U MPUPOJIHYIO CPELY;

pa3BHUTHE MO3HABATEIBLHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM 00YUYaIOIIUXCS: CTIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIB30BAThH
COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUM JJIA TOUCKA U aHaIu3a yueOHOU u
HAYYHO-TIONYJISIPHON MHGOPMAIIMN XUMHUYECKOTO COJIEPIKAHNUS;

dbopMupoBaHUE U pa3BUTHE Y 00YYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HA0TI0aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH IJIAHUPOBAHUM U MPOBEJCHUH XUMHUYECKOIO
JKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOyyarommxcsi YyOeKIEHHOCTH B T'yMaHMCTUYECKOM
HAIPaBICHHOCTA XHMHH, €€ BaXHOW POJM B PEHICHUH TI00aJbHBIX MpoOiieM
PaLMOHAIBHOTO MPUPOIONOIb30BaHMS, NOMOIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUS] NPHUPOJHOIO0 PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOIO
OTHOLICHUS K IPUPOAE M CBOEMY 3J0POBBIO, a TaKXKE NMPUOOPETEHHUS OIbITa
WCIIOJIb30BaHUSl TOJYYEHHBIX 3HAHUW ISl MNPUHSITHS TPAMOTHBIX PELICHUA B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mane cpegHero oOmiero oOpa3oBaHUsl MpeaMeT «XUMU»
0a30BOro ypoBHS BXOJHUT B COCTaB IpeIMETHOM 00nacTh «EcTecTBEHHO-Hay4YHbIE
MPEAMETBD».



OO611ee 4nucno 4acoB, OTBEAEHHBIX JJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero odpazoBaHusi, cocrapiseT 68 yacoB: B 10 kinacce — 34 ygaca (1
yac B Hezento), B 11 kmacce — 34 vaca (1 gac B Henelno).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHU4eCKOH XUMUM

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIY4eHHMH HOBBIX BEIIECTB W MaTepuasioB. Teopusi CTPOECHHUS OPTraHUYECKHX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUs. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. lomoisorus, wu3omepus. XUMHUYECKass CBsSI3b B
OpraHUYECKUX COCAMHEHUSX — OJIMHAPHBIE U KPaTHbIE CBA3H.

[IpencraBnenne o kinaccupuUKalMK OpraHMYecKux BemiecTB. HomeHknaTtypa
OpraHMYeCKUX COEIMHEHUN (CHCTEeMaThyeckas) ¢ TpUBHAIbHBIE Ha3BaHUs
BaXXHEHIINX MPEICTaBUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl HW3YYEHHMS BEIIECTB W HX MpeBpalleHUI:
O3HaKOMJIEHME ¢ OO0pa3laMy OpPraHMYeCKHX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICJTUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HaOIIOeHUE W
ONMMCaHUE AEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (TI1aBlieHUe, OOyTJIUBaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeraH W 3TaH —
POCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMElIEHUsT U TOpPEHHs), HAXOXKIEHHWE B IMPUPOJAE, MOIYyYECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psii. DTUIIEH U MPONUIIEH —
NPOCTEHIIINE TPEICTABUTEIN AalIKEHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMyu TUAPUPOBAHMS, TANOTCHUPOBAHUS, THUApPATALNM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 m MetunOyraameH-1,3: CTpoeHHE, BaKHEHIIHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlomydeHne CHHTETHYECKOTro
KayudyKa U pe3UHBI.

ANKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHUECKUN psifl. ALIETUIICH
— MPOCTEHUIINK NPEJCTABUTENb AJIKHUHOB: COCTaB, CTPOCHHE, (PU3UUECKUE H
XUMUYECKHE CBOMCTBA (peakuu THIAPUPOBAHUSI, TaJOTC€HUPOBAHMS, TUIpaTallUH,
rOpeHus), MOJIyYEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (uU3MUECKUE M XUMHYECKHE CBOMCTBa
(peakuuy TraJIorTeHUPOBAHUS W HUTPOBAHUS), MOJyYEHUE U MpPUMEHEHUue. 1oayon:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOyUeHue U npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmMdeckas CBs3b MEXAY YIJIEBOAOPOAAMH, IPHUHAICKANUMHA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKU YriIEBOAOPOAOB. IlpupoaHbli ra3 W MHOIMyTHBIE
HedTanble ra3pl. Hedth m e€ mpoucxoxaeHue. CrocoObl mnepepaboOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTalIUTU4YecKuil), muponu3. IlpoaykTsi
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITY. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHUS BELIECTB M MX IPEBPAILCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMy IUIACTMACC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Hedptb» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOreHOMPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKON pabOThI: MOJYYEHHE ASTHIICHA

Y U3y4EHUE €r0 CBOUCTB.

PacuétHnie 3a1aun.

Boruncnenuss 1mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoaconepxkamue opranu4eckKue CoeAUHECHUS

[IpenenbHple ONHOATOMHBIE CHUPTHL. MeETaHON M 3TaHOJ: CTPOCHUE,
¢usznueckre W XUMHYECKHE CBOWCTBA (peaklUUd C AaKTUBHBIMU METaJlJIaMH,
rajoreHoBOJAOpOJaMHU, TOpPEHHE), NpPUMEHEHHE. BomOpoaHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHME METAHOJIA U 3TAHOJIA HA OPTaHU3M 4YEJIOBEKA.

MHOroatoMHble  COUPTHL.  ODTWICHIJUKOIb W  T[JIULUEPUH: CTPOECHHUE,
dusznueckre W XUMHUYECKHME CBOMCTBA (B3aMMOJICWCTBHE CO IIEIOYHBIMU
MeTajulaMHi, KaueCTBEHHAsl peaklMsi Ha MHOTOaTOMHBbIE CHUPTHI). JleiicTBue Ha
Opra’usM 4yenoseka. [ [puMeHeHune riavuepuHa U 3TUICHTJIMKOJIS.

deHoy: CTpOCHUE MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOMCTRA.
Toxcuunocts enomna. [Ipumenenne Gpenona.

Anpnerunpl U kemowuwvl. Dopmanpaerus, aneTaNbACTHA:  CTPOCHUE,
¢u3nyeckne U XMMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpejeNibHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAs |
YKCYCHasi KHCIIOTBI: CTpOCHHE, (pu3MuecKkue W XMMHUYECKHE CBOWCTBa (CBOMCTBA,
olmiue JIsl Kiacca KUCIOT, Peakius 3TepuuKalum), MoJIydeHne U MpuMeHEHue.
CreapuHoBasi U OJIEMHOBAsl KUCJOTHl KaK IPEJCTABUTENM BBICIINX KapOOHOBBIX
KHCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE JIEHCTBHUE.

Cnoxuble >(QHUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘maponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogel: coctaB, KilaccMpUKalUs ~ yriaeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['moko3a — npocTelmmii MoOHOCaxapul: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWMCTBa (B3aUMOACICTBUE  C
ruapokcuom Meau(ll), oxuciaenune ammuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIOKO3bl), HAXOXKJECHHWE B MPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemnono3a kKak npupogHbie nonuMepbl. CTpoeHue Kpaxmaia u
Henoyio3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBA Kpaxmania (TUIPOJIuU3,
KayeCTBEHHas PEaKIUsl C HOJJOM).

OKCHEepUMEHTAJIbHbIE METOAbl M3YYECHMsI BEIIECTB W HUX MpEeBpalleHUI:
npoBeJieHNEe, HAOJIOICHHE U ONMHMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOpEHHUE
CIIUPTOB, Kauye€CTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJIA
okcuaoM Menu(ll)), MHOroaTroMHbIX CHUPTOB (B3aUMOJAEHCTBUE TIULEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
POBEJICHNE TPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bbluncnenuss mo ypaBHEHMIO XUMHYECKOW peakuuu (Mmacchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM IPOJAYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3zoTconepxkaliue OpraHuuecKre COeqUHEHUS.

AMUHOKHCIIOTBI Kak aM(OTEepHbIe OpraHMuYecKue coequHeHUs. Puszndeckue
U XMMHMYECKUE CBOMCTBA AMMHOKHMCIOT (Ha mpuMepe INIMIMHA). bronornueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kak NpUPOIHBIE BBICOKOMOJIEKYJIpHBbIE coequHeHus. llepuuHas,
BTOPUYHAs M TPETUYHAs CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
THJIPOJIN3, ICHATYypalysl, KaUeCTBEHHBIE PEaKI[MN Ha OEJIKH.

OKCHEpPUMEHTAJIBHBIE METOAbl M3Y4YEHMsS BEIIECTB W WX IPEBpaLICHUN:
HaOJII0/IEHNE U ONKCAaHUE EMOHCTPAIIMOHHBIX OIBITOB: JCHATypaLusi OEIKOB MpU
HarpeBaHUM, LIBETHbIE peaKkuu OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHUS

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEAHSIS MOJEKYJIIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCJUHEHUN —
MOJINMEPU3ALMS U MOJTUKOHAEHCALUS.

OKCHEpPUMEHTAJIbHBIE METOABbl M3YYEHMsI BEIIECTB M HX IPEBpALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBI3€U NPU U3YUYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBIISIETCSI 4epe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATUH, TaK W TOHATHM, SBIIONIMXCSA CUCTEMHBIMHU Ul OTIEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01mMe ecTecTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIM (akT, rumnoresa,
3aKOH, TEOpHs, aHaJIW3, CUHTE3, KJIacCU(PUKAIUsA, MEPUOJIUYHOCTh, HAOIIOIECHUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: MaTepus, OHEprus, Macca, aTOM, OJEKTPOH, MOJEKYJa,
HSHEPreTUYeCKUd ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperatHoe COCTOSIHHE
BEIECTBA, (PM3MUECKUE BEJIMUMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBbIE BellecTBa (OE€JIKH, YIJIEBOIbI, MKHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIMBO,
peCypChl.

TexHOoNmorHs: NUIIEBbIE MPOAYKTHI, OCHOBbI PAlMOHAJIBHOIO MWUTaHMUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPENapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XUMHUYECKUA 3leMEHT. AToM. Sapo aroMa, H30TONbI. OJIEKTPOHHAs
000J1049Ka. DHEPreTUYeCKHe YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTanIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOHPUTYpAITUs aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM M3MEHEHUSI CBOMCTB XHUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB MO TPYNIaM W TEPHOJAM.
3HavueHUe NEPUOIUYECKOTO 3aKOHA B PA3BUTHUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(KoBaJieHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHWsS KOBAJICHTHONW XHMHYECKOW CBsisn (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BalleHTHOCTb. DJNEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHusi. IOHBI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO ~ CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIIINYECKON PELIETKU.

[TonsaTue o aucnepcHbIx cuctemax. VICTUHHBIE U KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxkiatypa
HEOPraHUYECKUX BEIIEeCTB. [ e€HEeTMYecKas CBSI3b HEOPraHWYECKHMX BEUIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumuueckas  peakuus. Knaccudukanmss  XUMHUUYECKUX — peakiuid B
HEOPraHWYECKON M OpPraHWYECKOW XMMHHU. 3aKOH COXPAHEHHUsS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUH TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTUMbIe
peakuun. Xumudyeckoe paBHoBecue. DakTopbl, BIUAIOIIME HA COCTOSIHUE
xuMuueckoro pasHosecus. IIpunnun Jle [latense.

DnekTponauTnyeckas aucconuanusa. CuibHbIE U cialblie anekTpoautsl. Cpema
BOJIHBIX PAaCTBOPOB BELIECTB: KUCJasA, HEUTpabHas, METOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYE€HHUs BEIIECTB M HUX IMPEeBpallCHUM:
neMoHcTpanus Taonui «[lepuogudeckas cucremMa XuMuueckux anemeHToB JI. M.
MeHnneneeBay, H3ydeHUE MOJIeNIed KPUCTAJUTMYECKUX PENIETOK, HaONIoJeHUE |
OTHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIMKATOPA, PEAKIUH HMOHHOro oOMEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3muyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKIIAN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHUSIM XMMHUUYECKMX pEAKIMH, B TOM  YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C MCIIOJIB30BAHUEM IOHATHS «MacCOBas
JIOJISl BEIIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenue HemerayuioB B Ilepuoguueckoit  cucreme
xuMudeckux saeMmeHToB J[. M. MennaeneeBa U O0COOCHHOCTU CTPOSHHS aTOMOB.
@du3uYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPOMNHUS HEMETalIoB (Ha mpuMepe
KHCJIOpoJIa, cepbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaKHEWUIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
docthopa, yriepoga W KpEeMHHS) M HX  COSAUHCHHMHA  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOAHBIX COSIUHEHUN ).

[IprMeHeHnE BaXKHENIIINX HEMETAIIIOB U UX COCTMHEHUM.



Meramisl. llonoxenue meramnoB B llepuoanyeckoi cucTeMe XUMHUYECKUX
sanemeHtoB . . MenaeneeBa. OCOOEHHOCTH CTPOEHHS JEKTPOHHBIX 000JIOYEK
aTomoB MeTauioB. O6mue ¢uzndeckue cpoiictBa MetaiioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HANIPSIKEHUI METAIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIUX METAJUIOB (HATPHM, Kaluil, KalbIuH,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUI.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEPUMEHTANIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB M HX MPEBPAILCHUN:
U3y4YeHue KOJUIeKIuu «MeTamibl U CIUIaBbl», 0O0pa3ll0B HEMETAIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3aja4, HaOJI0JIEHUEe W ONHCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHUJIA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIEJI0YEH, KAUECTBEHHBIE PEAKIIMM Ha KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuérel mMaccel BemecTBa uWiM 00bEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIIUU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET IIPUMECH.

XuMus 1 )KU3Hb

Ponp xumun B 0OecrieueHUH SKOJOTUYECKOM, HHEPreTUYECKON U MUIIEBOM
0e30macHOCTH, pa3BUTHH MeAUIMUHBL [loHATHE O HAy4YHBIX METOJaxX MO3HAHUs
BEILIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX TMPUHIUNAX POMBIIUICHHOTO
IIOJIyYEHUS BaXKHEUIINX BELECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUILIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MarTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl Ui JIEKTPOHUKHA, HaHOMAaTepHallbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHUs U 3J0pOBbE YEJIIOBEKA: MPaBWJIA KCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0E30MaCHOTO MCIOIb30BAaHUS MPENapaToB ObITOBOW XWMUH
B IIOBCEITHEBHOM KHU3HU.

MeXnpeaMeTHbIE CBA3H.

Peanuzanusa  MeXnpeAMETHbIX  CBA3€H MOpU  HU3y4eHUHM 0O0med wu
HEOPraHU4YECKOM XUMUHU B 11 Kiacce OCylIeCTBIETCS 4epe3 MCIIOIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHITHHA, SBISIOIIMXCS
CHUCTEMHBIMH JUJIA OTJEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSITHS: Hay4dHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanusa, NEePUOJUYHOCTh, HAOJIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, SJHEPTHUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PATHOAKTHBHOCTh, MOJICKYJIa, SHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3MYCCKUE BEIUYMHBI M CAUHUIBI X
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKAsl MPOMBINUICHHOCTh, METALTYpPTrHs, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO3SHUCTBEHHOE TIPOW3BOJICTBO, THUIICBAs
NPOMBIIICHHOCTh,  (papMalmeBTHUeCKass  MPOMBINIJICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB,
AJICKTPOHHAS MPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJIMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOW IS
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-JEATEbHOCTHBIN OJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHE OOYYAIOIIUMHCS POCCUUCKOM TPaKIAHCKOM HWIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPE/ICIICHHUIO;

HAJIMYME MOTHBAIMU K 00YUYEHHIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHHUI JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TpaJullnii 6a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJACTBOBATHCS B CBOEH
JESTENBHOCTH IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU II€JIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» JTOCTHUTAIOTCS B
€AMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HJleaJjaMUd POCCUHCKOTO TPaXKTAaHCKOro OOIecTBa, MPUHITHIMH B OOIIECTBE
HOpMaMU U TpaBWIaMH  [OBEAEHHSA, CIOCOOCTBYIOIIMMU  Ipoleccam
CaMOITO3HAHMS, CAaMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJNbTaThl OCBOEHUA IMpeAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA IMO3HABATENILHOW W TPAKTUYECKON JACSATEIBHOCTU
00y4arouMxcs Mo pealn3aluy MPUHATHIX B OOILIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:KaaHCKOr0 BOCTUTAHUSI:

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U IIPABOMOPSIIKY;

MPEACTAaBICHUSI O COLUMUAIBHBIX HOPMax M TMpaBWIaX MEXITMYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATENIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WM NPUHUMATh MOTHBBI, HaMEpPEHHUsI, JIOTUKY H
apryMEHTHI APYTUX MPU aHAIU3E PA3IMYHBIX BUJOB yUeOHOU AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS .

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMMUH;

YB@XXEHUSI K TPOIIECCY TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIKCHHSI HAyKH €CTh Pe3yJIbTaT
JUIMTENIBHBIX ~ HAOJIOJCHUN, KPOIMOTIMBBIX  DKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeCa U I03HABATEJIbHBIX MOTHUBOB B TOJYYEHUU U MOCIEIYIONIEM
aHanau3e MH(pOpMAIMU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBAPHILIEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEJICTBUMA 3THUX
MOCTYIIKOB;

4) popMupOBaHHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTeW 370pOBOTO W  0Oe30macHoro oopasza >KH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHMS K COOCTBEHHOMY (hHU3UUYECKOMY MU
NICUXUUYECKOMY 3/I0POBBIO;

coOmIoIeHnsT TpaBWJI 0€30MacHOro OOpalleHusi ¢ BeHIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MNPaBUJI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYAIIUSAX, YTPOKAIOIINX 3JI0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJIEICTBUI W HENPUATHS BPEIHBIX MPUBBIUEK (yMoTpeOiaeHus
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOT0 BOCIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIIE0BATEIbCKOMN
JESTENBbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JPYyTrUX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PpEIICHUM MPAKTUYECKUX 3ajad
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3yJbTataMm TPYAOBOU JEATENbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATBHON TPAeKTOPUU
oOpaszoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU I[€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJIe, KaK HCTOYHHUKY
CYILIECTBOBAHMSI KU3HH HA 3eMJIE;

MOHUMAHUS TJIOO0AJTBHOTO XapakTepa HSKOJOTHYECKUX TMpoOJieM, BIHUSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMATBLHOMN CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHS JICUCTBUN, MPUHOCSAIIMX BpPEa  OKPYXKaIOIIEH
IPUPOJHON Cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArONMPUITHBIE IKOJOTHUUECKUE
MOCJICICTBUS IPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIMYHUS Pa3BUTOTO IKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpPHI,
OTbITa NEesTeTbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEJIbHOW, KOMMYHHKATUBHOW M COIMATBHOU
NPAaKTUKE, CIHOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTHKU;

NOHMMAaHUS CHeUu(PUKA XMMHUM KaK HayKd, OCO3HaHUA e pOJIu B
dbopMHUpPOBAaHUN PALMOHATHHOTO HAYYHOT'O MBIIUICHUS, CO3AaHUHM IEIOCTHOTO
MpEACTaBICHUS 00 OKpYKAIOllEM MUpE KaK O €IMHCTBE MPUPOABI U YEIOBEKa, B
MMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MPOOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIH3ALMK: B €€ TyMaHUCTHUYECKOW HANMpaBJICHHOCTH M BaXXHOW pOJU B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOCCICYCHHUH YCIOBUN
YCHENIHOTO TPpyJa ¥ OKOJOTUYECKH KOMGMOPTHOW IKM3HU KaXKIOTO UJICHA
o011€ecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUSA CYIIHOCTH METOJ/OB
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000OCHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB M MMEIOUIUMXCS [JAHHBIX C LEJIbI0 MOJYYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XWMUYECKHE 3HAHUA s
penieHus IpoOJieM B peaibHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOM 1EATENbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30oBaHUIO0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax npodeccuoHalbHON
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHUS YYEOHOTO TMpeaMera «XHUMHS» Ha
YPOBHE CpeHEro o01Iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE InI: dbopmMupoBaHus MHPOBO33PEHUSA oOyJarommuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSTHS, OTPa’KaroIIUe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIECTBO, SHEPIUs, SBJICHUE,
IpoIeCcC, CUCTeMa, HAYYHbIH (DaKT, MPUHITUI, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIIOCHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpPCAJIbHbIE y4eOHbIE NelcTBUA (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,

PETYISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YyJarOIIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEPCAJIbHBIC YUCOHBIC
JNEUCTBUA B ITIO3HABATEIIBHON U COLIMATILHON IIPAKTUKE.

MeranpeaMeTHple pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y9eOHBIMM  TTO3HABATEIBHBIMHA, KOMMYHUKATUBHBIMH W  PETYJIATHBHBIMHU
JICVUCTBUSIMU.

OBJiagenue YHUBEPCAJIbHBIMU Y4eOHbIMHU MO3HABATEJIbHBIMHU
AeMCTBUAMM:

1) 6azoBble JOrHYecKHe TeCTBHS:

CaMOCTOATETLHO  (POPMYJNIMPOBATH W aKTyaIM3UpOBaTh  MPoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesATh LENU JEATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTB PE3YJIbTATHI IESITEIbHOCTH C NIOCTABICHHBIMU LICJISIMU;

KCMOJIB30BATh MPU OCBOEHUH 3HAHUN MPUEMBI IOTUYECKOTO MBIIIIJICHUS —
BBLICJISITh XApAKTEPHBIC MPHU3HAKU TOHSITHM M YCTaHABIMBATH UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEAKIUM;

YCTAHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4Ya€MbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJeHHs (MHAYKTUBHbBIC, JCAyKTUBHBIC, TIO
aQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUM CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMHUYECKUM
3HaK (CUMBOJI) DJIEMEHTa, XHUMHUYecKass (opMysa, YypaBHECHUE XUMHUYECKOU
peakiuu — TMpU pPEIICHUU Y4eOHBIX MO3HABATEJIPHBIX W MPAKTHUECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MPECTABICHUS JJIs1 BBIABICHUS XapAKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3zoBbIe HCCJIEI0BATEIbCKHE AelCTBHS:

BJIaJIETh OCHOBAaMHM METOJ0B HAYyYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHX
peaKiuu;

(dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(OpPMYIUpPOBaHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJiIsi (DOPMHUPOBAHHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOATENIBHOTO IUIAHUPOBAHUA M IPOBEICHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHpPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIECIOBAHNUSA,
COCTaBJISATh 0OOCHOBAaHHBIN OTUET O MIPOJICTIAaHHON padoTe;

npuOOpEeTaTh OMBIT YYEHWYECKOW HCCIE0OBATEIbCKOM ¥ TPOEKTHOU
JESITENBbHOCTH, TMPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIHLHOMY
IIOMCKY METOJOB pEUICHUS IPAKTUUECKHUX 3a]1a4, IPUMEHEHHUIO pPa3JInYHbIX
METO/I0B O3HAHUSL.

3) pa6oTta ¢ uHpopmaIHeii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPoOpMauuu (HaAy4dHO-
MONYyJISIpHAsT JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHAMM3UpPOBaTh WHQPOPMAIIUIO PA3NTMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEUNBOCTb;



(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATH PA3THMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpOpMAIMU, HEOOXOAUMOW JJIsi BBIMOJHEHHUS Y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

NpPHOOPETaTh OMNBIT HCIOJIL30BaHMUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYIO  (OpMy  TpeACTaBICHUS
uHpopmaiuu (cxemMbl, rpaduKku, TuarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAaueCTBE CpeACcTBa Mmpu paboTe ¢
XHMHYECKOW WHQPOpMAIMEH: TPUMEHATh MEXKIpeAMETHbIe (pusnyeckue w
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh UM MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBa
HaTJISITHOCTH.

OByaeHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU JIeHCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYX AaeMOM TeMbI B XOJ€ JHUaora u/uin
JUCKYCCUHM,  BBICKa3blBaTh  HJICH, (OPMYIUPOBATh CBOM  MPEIIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3EHTAIMEe pe3yJIbTaTOB TMO3HABATEIILHOU EATEIILHOCTH,
MIOJIYYEHHBIX CAMOCTOSITEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU MIPU BBITOJTHEHU U
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIIENOBAHMM IMyTEM COIJIACOBAHUS TMO3UIIMKA B
X07e 00CYXJIeHUs U 0OMEeHa MHEHHUSIMHU.

OBiajieHUe YHUBEPCATbHBIMHU PeryJIATHBHBIMU JI€HCTBUSIMH:

CaMOCTOATENFHO IUJIAHUPOBATh W OCYILIECTBIATH CBOIO IO3HABATEIHHYIO
NEeSTENbHOCTh, ONpenensis e€ ILeNu W 3aJayd, KOHTPOJIMPOBATH W IO MEpe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblid  aJrOpUTM JACHCTBHM TpH
BBIMIOJTHEHUU Y4YeOHBIX U HCCJIENIOBATENbCKUX 3a7ad, BBIOMpaTh Haubolee
ahexTuBHBIN crmoco0 WX penieHuss ¢ y4ETOM TMOJYYEHHUS HOBBIX 3HAHHHA O
BEIECTBAX M XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH HAa OCHOBE CaMOaHaIH3a
1 CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XuUMUS»
OTpa)aroT:

c(hOopMHUPOBAHHOCTh  TPEJACTABICHUM O XUMHUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KApPTUHBI MHUpPA, POJH XHMHUH B ITIO3HAHUW SBJICHUU



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpPbl JUYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM JIJIs1 pEelIeHUs MPAKTUYSCKUX 3a7au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CHCTEMOM  XMMHMYECKHUX  3HAHUW, KOTopas  BKIIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHYECKUM DJIEMEHT, aToM, SJIEKTPOHHas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPULATEIbHOCTh, XUMHUYECKAs
CBS3b, CTPYKTypHas dopmyna (pa3BEpHyTass U COKpaliéHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBIM 00BEM, YIJIEpOAHBIM CKeleT, (PYyHKIMOHANbHAS TpyMa,
paguKall, U30Mepusi, H30MEPhbl, TOMOJIOTUYECKUMA PsJI, TOMOJIOTH, YTIE€BOJOPOIHI,
KHACJIOPOJ W a30TCcoJiepiKalllue COEJAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJIMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannueckux BemniecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUsSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHHU; MUPOBO33PEHUYECKHE 3HAHMSI,
JeXalme B OCHOBE NOHUMAHMUS TPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCTIOJIb30BAaHUM BAXKHEHIITUX OPraHWYECKUX BEIIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YeJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTE€pHbIE MPU3HAKU TMOHATUM,
yCTaHABIMBATh MX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOUIUE TOHATHS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAILICHUN OPTaHUYECKUX COCIUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTaBIMBATh MOJIEIM MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILTIOCTPAIMU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPHUHAMJICKHOCTh H3YUYCHHBIX
OpraHWYEeCKUX BEIIECTB IO HUX COCTaBY M CTPOCHHUIO K ONpEeAECIEHHOMY
KJIACCy/Tpynme COeqUHEHUN (YTJIeBOJOPOJIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIIPHbIE COEIUHEHMS), JaBaTb HMM Ha3BaHUA IO
cucremarnieckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAILHBIC
Ha3BaHUsI OTAEJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWJIEH, alleTHJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HEHON, GopMaabAeTUl, aleTaNbICTH, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmad, MelToa03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEICISITh BUABI XUMHUYECKON CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa st 0ObSICHEHUSI 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OpMHPOBAaHHOCTh ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOECHUE,
bu3nUecKkue W XUMHYECKHE CBOMCTBA THUMUYHBIX MPEICTABUTENICH pa3IuYHBIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3TWIEH, MPONWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnbOyranuen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATUJICHIJIMKOJb,
IMIEepuH, (EHOJN, aleTalbAeTul, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIFOKO3a,
Kpaxmall, IeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTAa), WILTIOCTPUPOBATh T€HETHUYECKYIO
CBSI3b MEXJy HUMH YPaBHCHHSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIUui C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIEBOIOPOTHOTO
Colpbsi  (He(Th, TNPUPOJAHBIM Ta3, Yrojib), CHOCOOBI HX TNEpPepadOTKU U
MPaKTUYECKOE MPUMEHEHNE MPOTYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM TMPOBOJAUTH BBIYUCICHUSA 110 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM IMPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WJIH MPOJIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh yMEHHM BIAJeTh CHUCTEMON 3HaHU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YUYEHUU BEUIECTB U
XUMHYECKUX SIBIICHUN (HaOMI0ieHne, U3MEpeHne, SKCIIEPUMEHT, MOJIEIIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATAS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOIaTh MPAaBUIIA TOJIb30BAHUS XUMHUYECKOM
NOCYJIOH W Ja0OpaTOpHBIM O00OpyJOBaHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHWH ITUTAHUPOBATH U  BBIOJHATH XUMHYECKUH
AKCHEPUMEHT (IIPEBpALEHUS OPraHUYECKUX BEIIECTB MPU HarpEBaHUH, MOJIyYEHUE
ATUJIEHA W U3YYEHUE €ro CBOICTB, KA4€CTBEHHbIE PEAKIMU OPraHUYECKUX
BEILIECTB, JE€HAaTypalus OEJKOB MPU HArpeBaHUU, LIBETHbIE peakuu OEIKOB) B
COOTBETCTBUM C TNpaBUJaMH TEXHUKH O€30MaCHOCTU TMpU OOpalleHuu ¢
BEIIECTBAMU W J1aOOpaTOpHBIM OOOPYJOBaHUEM, TPEICTABISATH PE3YIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 (GOpPMyTUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3yJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
nHpOpMaLMIO, TOJYy4aeMyl M3 Pa3HbIX MCTOYHUKOB (CpPEICTBa MacCCOBOMU
uHopmanuu, UHTEpHET U APYrux);



chOpMUPOBAHHOCTh  YMEHUW  COONIOJAaTh  MpaBWiIa  IKOJIOTUYECKHU
1[eJecCO00pa3HOro MOBEJIEHUA B OBITY W TPYAOBOW JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/0POBBbS U OKPYKAIOIIEH NPUPOAHON Cpeabl, OCO3HABATh
OMACHOCTh BO3JECUCTBHUSI HA JKUBBIE OPraHU3MBbI OIPEACIIEHHBIX OPraHUYeCKHUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUS] M TNPEJOTBPALIEHUS HMX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsE 0Oy4YaroIIMXCA C OTPAaHUYEHHBIMH BO3MOXHOCTSAMH 3/I0POBbS: YMEHUE
OPUMEHSITh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHeNbIX M CIa0OBHUIAIIMX OOY4YaIOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpalins nms 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMHUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEJCTABICHUH: O XHMHYECKOM COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHUU B TIO3HAHWUM SIBJICHUM
npupoabl, B  (GOPMUPOBAHWUM  MBINUICHUS W KYJIbTYPbl JUYHOCTH, €€
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIs peleHUs TPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M IPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHSA (XMMHUYECKUN 3JIEMEHT, aToMm, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIA OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIIBHOCTh, CTEIICHb OKUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTMYECKas, BOAOPOJIHAS ), KpUCTaJUIMYECKas peleTka,
TAMNBl ~ XUMHUYECKUX  pEaKIUid, PaCTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJIMTHYECKAs JUCCOLMALMNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pEeaKkIuh, XUMHUYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOpus
AJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuid 3akoH JI. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
NPy XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMMHH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHHUS MPUYUHHOCTH U
CHCTEMHOCTH XWMHUUYECKHUX SIBJICHHUM, ()aKTOJOTHMYECKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHWH BXKHEUIIINX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JIESITEIbHOCTH YEJIOBEKA,;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTEPHbIC MPU3HAKU TOHATHIM,
YCTaHABIMBATh MX B3aUMOCBS3b, MCMOJb30BATH COOTBETCTBYIOIIME IMOHITUSA MPU
ONMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBieHus (OpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucreMarnueckyto HomeHKIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ras, YrJ€KUCIbIA ras3, aMMHaK, ramiéHas
W3BECTb, HETaIlIEHAsI U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAJICHTHOCTb U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEJMHEHUAX PA3IMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHASI) B COCTUHECHUSX, THIT
KPUCTAJUTMYECKONM PEHmETKM KOHKPETHOTO BeIIecTBa (aTOMHAs, MOJICKYJIsIpHas,
MOHHAs1, METaJUTMYECKasi), XapakTep Cpe/bl B BOJHBIX pacTBOpax HEOPTAHUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHAaBIMBAaTh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpeAeIEHHOMY KJacCy/TpyIime
coeIMHEHUN (MPOCThIC BEIIECTBA — METAUIBI U HEMETAJIIbl, OKCH/IbI, OCHOBaHUSI,
KHACTIOTHI, aM(OTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
N. MenneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JieMeHTOB 1-4 mnepuonoB Ilepuoamveckoii CHCTEMBI
xuMuueckux saemeHtoB JI. M. MenpgeneeBa, HMCIONB3ys MOHATHS «s-, P-, -
AJIEKTPOHHbBIE opOuTanm, «QHEPTETUYECKHUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
0 mepuojiam u rpymnmnam llepuonnyeckon cUCTEMbl XUMUYECKHUX 3ieMeHTOB JI. U.
Menpaeneena;

chOpMHUPOBAHHOCTh ~ YMEHMI  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX  BEIIECTB  PA3JIMUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBA3U MEXKAY HEOPraHWYECKUMU
BEIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCH(DUIIMPOBATH XUMHUYECKHAE PEAKIIMH TI0
pPa3IMYHBIM TpPHU3HAKaM (YUCIYy U COCTaBy PEarupyroliux BEHIECTB, TEIJIOBOMY
s ekTy peaknuu, U3MEHCHHIO CTCIICHECH OKHCIICHHS JJIEMEHTOB, OOpPaTUMOCTH
peaKIuy, y4acTHIO KaTalnu3aTtopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISTh YPAaBHEHMSI pPEAKUUA pa3IMUHbIX
THUIIOB, MOJIHBIE U COKPAIlIEHHBIE YPAaBHEHUSI peaklUii MIOHHOTO 0OMEHA, YUYUThIBas
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHLA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUH, TOJTBEPKIAIOIIHNE
KAueCTBEHHBIM COCTAB pa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, pacClO3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacKpblBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAaKIMil MOCPEJICTBOM COCTABJIEHUS AJIEKTPOHHOrO OaniaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkiuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpunnun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEePU30BaTh XUMHYECKUE MPOIIECCHI,
JieXKaIue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTaBICHUM 00 OOIIMX HAy4YHBIX MNPUHIUIAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMUUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHHUS C HCIOJH30BAHHEM
MOHSTUSL «MaccoBasi JIOJIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
IPU XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WU 00BhEMA Tra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O00BEMY OJHOTO U3 YYAaCTBYIONIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMyi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MTPaBUIIA MOJIB30BAHUS XUMHUYECKOM
nocyfoi u nabopaTOpHbIM OOOpYJOBaHMEM, a TakXKe IMpaBuia OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
AKCHEPUMEHT (pa3iiokKEHUE MEPOKCHAA BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa,
ONpENIENICHUE CpeAbl pPAacTBOPOB BELIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHUKATOpa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIlnu,
peaknuu MOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIMu Ha cyib(par-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KAaTUOH aMMOHHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJad IO
teMam «Mertanne» U «Hemetamie») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30macHOCTH TIPH OOpAIIEeHUH C BEHIECTBAMHU U JIA0OPATOPHBIM 000PYIOBaHUEM,
MPEACTaBIATh PE3YyJAbTaThl XUMHUYECKOrO JSKCIIEpUMEHTa B (¢Gopme 3amnucu
YpaBHEHUI COOTBETCTBYIONIUX peakmuii U (HOPMYyIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMHUYECKYIO
nHpOpMalNIO, TMOJYy4aeMyl M3 Pa3HbIX MCTOYHUKOB (CpPEICTBa MaCCOBOM
KOMMYHUKaluu, THTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHUH  cOONIOJATh  MpaBUjia  DKOJIOTUYECKHU
1enecoo0pa3HOro TMOBEJACHUSIT B OBITY U TPYAOBOM JESITEIBHOCTH B LEAX
COXPAHEHHUSI CBOETrO 3J0POBbS U OKPYKAIOIIEH NPUPOAHON Cpeabl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBHS Ha )KUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatenss I[IJIK, mosicHITP Ha mTpuMepax CrmocoObl YMEHBIIEHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3JICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00YYaIOIINXCsl ¢ OrPaHUYCHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CJIETBIX W CIIA0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpains nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Paznen 1. TeopeTnueckue 0OCHOBBLI OPraHUYECKON XMMUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIAEBOIOPOIBI — ATKAHBI 2
29 HenpenenbHble yrieBogOPOIbl: aTKEHBI, 6 1
aJIKa/IMeHBbI, AJTKUHBI
2.3 ApomaTH4ecKue yrieBOI0POIbI 2
24 [IpupoaHbIle HCTOYHUKHU YIIIEBOJIOPOJIOB U 3 1
HX TmepepadboTKa
Utoro no pazneny 13
Pa3nen 3. Kuciopoacoaepxxauue opranuueckue coeuHeHust
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazgeny

13

Paznen 4. A3zoTconepxainue OpraHnveckue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wtoro mo paznery 3
Pa3nes 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHH S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [leprnoanueckas cucTeMa XUMHYECKUX 3
anemenToB JI. . MenpaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazmeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanibl
2.2 Hemeranms 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEILECTB
Utoro no pazneny 17
Pa3zpen 3. XuMus 1 ;KU3HL
3.1 XUMHUS ¥ )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIEeKTPOHH
bI€
No Kour IIpak I o
0JIb THYeC ara u@poBLIE
n/ Tema ypoka P
Bcero | HbIe KHe u3yuyeHusi | ooOpasoBarel
n
padotr | pabort bHbIE
bl bl pecypchl

[IpeameT opraHn4eckoi XUMHH, €€ 1 01.09.2023

BO3HHUKHOBEHUE, pa3BUTHE U 3HAUYCHUE

Teopust CTpoeHHUSI OPraHUYECKUX 08.09.2023

coenuHeHuil A. M. byrneposa, eé 1

OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o KIaccuPpUKaUK 15.09.2023

opraHnyeckux BeniectB. Homenknarypa 1

(cucremaTudeckas) U TPUBUAJIbHBIC

Ha3BaHUS OPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE, 1 22.09.2023

TOMOJIOTUYECKHUM psijT

Mertan u 3TaH — npocTeuime 1 29.09.2023

MPEACTABUTENN AJIKAHOB

AJKeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 06.10.2023

OTUJEH U NPONWIEH — MpOCTENIINe 1 13.10.2023

NMpEACTAaBUTCIIN aJIKCHOB




[Ipaktuyeckas padora Ne 1.
«[lomyuenne 3TuICHA M U3YYEHHE €TO
CBOMCTB»

20.10.2023

Ankanuensl. byraguen-1,3 u
MeTminoyraauen-1,3. [lomyyenne
CHHTETHYECKOTO KaydyKa U pPe3UHBI

27.10.2023

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHMSI, TOMOJIOTUYECKUM PS/I.
AneTunes — npocTenmnn
MPEACTaBUTENH AIKHHOB

10.11.2023

11

Beruncnenus no ypaBHEHUIO
XUMUYECKON peakuu

17.11.2023

12

ApeHbl: 0eH30J1 ¥ TOJTYy0J. TOKCHYHOCTh

apeHoB

24.11.2023

13

I'eneTnveckas CBSI3b YriIeBOIOPOIOB,

IMpHUHAJICKAIIUX K pa3JIMYHbIM KJIacCaM

01.12.2023

14

[IpupoaHble HCTOUHUKH YTIIEBOJOPOJIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIE

ras3sl, HeTh ¥ MMPOIYKTHI €€
nepepaboTKu

08.12.2023

15

[IpupoaHbIe HCTOUYHUKH YTIIEBOIOPOJIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIC

rasbl, He()Th ¥ MPOIYKTHI €€
nepepaboTKu

15.12.2023

16

KonTposnpHast pabota no pazueny
«¥YTI1€BOJOPOIBI»

22.12.2023

17

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:
MCTAaHOJ U OTaHOJI. BO,Z[OpO,Z[HaH CBA3b




18

MHOroaroMHsbI€ CIIUPTHI:
STUJICHTJIUKOJIb U INIMLEPUH

12.01.2024

19

@eHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nvecKkrne ¥ XMMUIECKUE CBOMCTBA,
IIpUMEHEHNE

19.01.2024

20

Anpaerunsl: GopMabaeTuI U
aleTaibaerua. AlIETOH

26.01.2024

21

OAHOOCHOBHBIE NpeIETbHbIE
Kap6OHOBI)I€ KHCJIOTBI: MypaBbUHAasA U
YKCYCHas

02.02.2024

22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

09.02.2024

23

CreapuHOBas ¥ OJIGMHOBAsI KUCIIOTHI,
KaK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

16.02.2024

24

Mp11a KaK COJIM BBICITHX Kap6OHOBBIX
KHUCJIOT, UX MOIOIIEC ,I[GﬁCTBPIe

23.02.2024

25

CrnosxHble 3(hupbl KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. ['naponus
CIIOXHBIX 3(UpoB

01.03.2024

26

XKupsl: runponus, NpUMEHEHHE,
OuoJIOTHYecKas poJib )KUPOB

15.03.2024

27

VYraeBoJibl: cOCTaB, KiaccuuKarus.
Baknelimue npencTaBUTENN: TIIIOKO3a,
¢bpykTO3a, caxapo3a

22.03.2024

28

KanMaJ'I " OCJIIKOJIO3a KaK IPUPOJHBIC
MMOJIMMCEPBI

05.04.2024




KoHnTpomnpHas paboTa mo paszueny 19.04.2024
29 «Kucnopoacoaepkariyue opraHndecKue 1
COCTMHECHUS
30 AMMWHBI: METHJIAMUH U aHUJIHH 1 26.04.2024
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE 03.05.2024
31 OpPraHWYECKUE COCTUHEHUS, UX 1
O6uosnoruueckoe 3HaueHue. [lentuapt
30 benku xak npupoaHsIe 1 17.05.2024
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS
OcCHOBHBIEC TIOHSTHS XUMHUHU 24.05.2024
33 BBICOKOMOJICKYIISIPHBIX COCIMHEHUH 1
OCHOBHBIE METOILI CHHTE3A 31.05.2024
34 BBICOKOMOJIEKYJISIPHBIX COEMHEHU.
[InacTmaccel, KaydyKH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME




11 KVIACC

Neypo [lama Tema ypoka Conep:xanue npumepnoii OOII
Ka no COO
naauy
[ToBTOpenue kypca xumun 10 xnacca (14)
TeopeTuyeckne ocHOBBI Xumun (194)
Baxxneiimme XumMuuecKue MOHATHS U 3aKOHBI (44)
2 06.09.2023 Xumnueckuii aaement. Hyknmunapl. U3oTomnsl. 3aKoHbI CTpoeHue BelecTBa.
COXpaHEHHS MAcChl M DHEPIUU B XUMHUH. CoBpeMeHHasi MOZIENb CTPOEHHUS
aToMa. DJIEKTPOHHAas
3 13.09.2023 [epromiecknii 3aKoH. PacripeacicHue snekTpotos B [KOHGUrypais atoma. Ocnostoe
ATOMAX 2JIEMEHTOB MAJIbIX U OOJBIINX IEPUOIOB. U 6030ydicOentbie coCmosHnuUs
amomos. Knaccuduxarus
- XIMHUYIECKUX 3JIEMEHTOB (S-, -,
4 20.09.2023 [TonoxeHue B IEpUOIUUECKON cCUCTEME BOLOPO/a, d->emenTer). Ocobern 0((3TI/I P
ITaHTAaHOM/IOB, AKTHHOUAOB 1 MICKYCCTBEHHO TPOCHNS SHEpreTHIECKHX
MOy ICHHBIX SIICMCHTOB. ypoBHEIl aToMOB d-37IEMEHTOB.
[Teproamaeckas cucrema
5 27.09.2023 BaJleHTHOCTH M BaJICHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKUX d1meMeHToB J|. 1.
Menneneesa. Pusnueckuii
cmeIch [leproamueckoro 3akoHa
JI.11. Menneneesa. [IpuunHbl 1
3aKOHOMEPHOCTH M3MEHCHHUS
CBOICTB 2JIEMEHTOB M FIX
COeTMHEHUH 110 TIepHoaM U
rpymmam.
Crpoenue Beniectna (3 1)
6 04.10.2023 OCHOBHBIE BH/IbI XMMHYECKOH CBSI3H. DIIEKTPOHHAsSI TIPUPOIA

oHHas 1 KOBaJIEHTHAS CBSI3b.

XHUMHUYECKOM CBSI3H.
DIIEKTPOOTPUIATETLHOCTE. Br b1
XHUMHUYECKOH CBSI3H




Mertamnueckas cBs3b. BogoponHast cBs3b.

(xoBaJsICHTHAsI, UOHHASI,
MeTaJuIMYecKasi, BOAOPOIHAs) U
MEXaHHU3MEI €€

7 11.10.2023 [IpocTpaHCTBEHHOE CTPOCHHE MOIICKYJL. obpazoanus. Kpucmaniuueckue
u amopgpnvie eewgecmea. Tunvl
8 18.10.2023 8. Ctpoenue kpuctaiioB. Kpucrammnueckue KpUCmaniuyecKux peuemox
(amommas, MonexyaapHas,
et TKH. UOHHAS, MEMATIUYECKAS).
Basucumocms uzuueckux
ceolicme eeujecmea om munda
[IpuurHBl MHOrOOOPa3Us BEIIECTB. g
KPUCTAIUYECK Ol
pewemxu. ITpuarHbI
/lemoHcTparui. Mozenu MOHHBIX, aTOMHBIX, MHOT00OPa3Hs BEIIECTB.
IMOJICKYJIAPHBIX U METAJNIMYCCKUX
KpHCTAUTMYECKUX peréTok. Momenu
MoJeKyT
M30MEPOB U TOMOJIOT'OB
Xumuueckue peakuuu (3 9)
9 25.10.2023 Krmaccudukammst XAMUYECKAX PEaKITHi. XUMHYecKne peakLuu.
["OMOreHHbIEC U FeTepOreHHbIE
10 08.11.2023 CKOPOCTb XMMUYECKUX PEAKIIMIA. peaxiun. CKOPOCTH peaKiiu, ee
3aBHCHMOCTH OT Pa3lUYHbBIX
AKTOPOB: MPUPOIBI
Karamms. u P pup
[PEArupYIONIHX BELIECTB,
OHIICHTPALIUH PEATHPYIOLIHX
11 15.11.2023 XuMHYecKkoe paBHOBECHE M YCIOBUS €T0

CMEIIEHUS.

/leMoHCcTpanuy. Pa3nuyHbie TUIBI

BEIECTB, TEMIIEPATYPBI,
[UTOIIAAN PEAKI[MOHHON
MOBEPXHOCTHU, HAJTMYHUS
KaTanu3atopa. Ponb
KaTaJIu3aToOpOB B MPUPOJIE U
MPOMBILUIEHHOM ITPOU3BOJICTBE.
OOpaTUMOCTb PEaKLIHA.

XHUMHUYECKOE PaBHOBECHE U €TI0




XUMHUYECKUX PEAKIIUI, BUIEO OIBITHI IO
OpraHU4YeCKON XHUMHH.
JlaGopaTopHbIil onbIT. 3ydeHue BIusSHUS

[pasnIu4HBIX (PAaKTOPOB HA CKOPOCTh
XMMHUYECKON peaKLuu

CMEILIEHUE TI0]T ICHCTBUEM
pa3IUyYHBIX (pakTOpOB
(KOHILIEHTpAIUsl PEareHTOB WJIH
MPOAYKTOB peaklyH, JaBJICHHE,
remMIepaTypa) AJs CO3AaHus
ONTUMAaJIBHBIX YCIIOBUMN
MPOTEKAHUS XUMUYECKUX
MPOLIECCOB.

Pacrteopsr (5)

V[ucnepcuvie cucmemoi. [lonamue
0 Koanouoax (301u, 2eiu).

HUcmunnwvle pacmeopsi. Peakiyn

B pacTBOpax

PIEKTPOIUTOB. pH pacTBopa Kak

MOKAa3aTeb KICIOTHOCTH CPEIbI.
WIPONN3 conerl. 3HaUeHHe

CHIPOJIHM3a B OMOJOrHYECKUX
OOMEHHBIX TpoIIeccax.

12 22.11.2023 /lucriepcHbIe CUCTEMBI.

13 29.11.2023 CriocoObI BEIpaKeHHSI KOHIICHTPAIUU
[pacTBOPOB.

14 06.12.2023 [TpakTrueckas padora 1
«IIpuroroBieHne pacTBOPOB C 3aaHHON
IMonsipHOIT KOHIIEHTpALTHET.

15 13.12.2023 DIEKTPOTUTHYECKAS TUCCOITHAIIHSL.
Bomoponuerit mokazatens. Peakimy noHHOTO
oOMeHa.

16 20.12.2023 ['maponu3 opraHuyecKux

HCOPIraHUYICCKHUX COCIMHCHUM.

JlabopaTopHbie onbITEL. OmpeneneHue




[peaKLUU Cpelibl YHUBEPCAIbHBIM
MHAUKATOpoM. ['uaponus coneit

DnekTpoxumudeckue peakiuu (4 9)

17 27.12.2023 XUMHUECKHE UCTOUYHUKHU TOKA. OKuCIUTETHHO-
BOCCTaHOBUTEIILHBIC PEAKIIUH B
Psijl CTAaHIAPTHBIX DIIEKTPOIHBIX TIpUpOAC, MPOU3BOACTBEHHBIX
OTCHITHAJIOB. Iporeccax u
KUBHCACATCIIBHOCTU
— opranu3moB. OKHCIUTEIHHO-
18 10.01.2024 Kopposus MeTajuios u eé BOCCTaHOBUTEIbHBIE CBOICTBA
MIPOCTHIX BEIIECTB — METAJJIOB
[PEAYIPCIKICHNC. [JIABHBIX ¥ TOOOYHBIX IMOATPYIII
(Menpb, xene30) U HEMETaJUIOB:
19 17.01.2024 IIeKTPOIIHU3. BOJI0pOAa, KHCI0po/a,
rajJoreHoB, CEpPhl, a30Ta,
20 24.01.2024 KonTponbHas pabora 1 mo teme (hocdopa, yrieposa, KpeMHs.
Kopposus merannos: BusI
KOPPO3HUH, CIIOCOOBI 3aIIHUTHI
«TeopeTnueckre OCHOBBI XUMHUM» METAIIOR OT
KOPPO3UU. D1eKmponu3
PAcmeopos u pacniagos.
IIpumenenue snekmponusa 8
NPOMBIULTIEHHOCTNU.
Heopranuyeckast xummus (11 )
21 31.01.2024 OO XapaKTEePUCTHKA W CIIOCOOBI OkwucnurensHO-
BOCCTaHOBUTEILHBIC CBOHCTBA
[OJTyHeHNS METAIITOB. MIPOCTHIX BEIIECTB — METAJIIOB
TJIABHBIX ¥ TOOOYHBIX ITOATPYIIIT
(Menp, Kxene30) U HEMETAJUIOB:
22 07.02.2024 0030p METAITHIECKUX IIeMEHTOB A- U b- BOTOPOIA, KICIOPOTA,
TaJlOTeHOB, CEPHI, a30Ta,
PYyIIL. (docdopa, yrnepona, kpeMHUsI.
23 14.02.2024 Menp. LHuak. Tutan. Xpowm.




DKeme30, HUKENb, IIATHHA.

24

21.02.2024

CIuiaBbI METAJLJIOB.

25

28.02.2024

OKCI/II[LI W TUAPOKCHUIbI MCTAJIJIOB.

26

06.03.2024

[IpakTiueckas padbota 2 «Pemmenue
DKCIIEPUMEHTAIILHBIX 33714 110 TEME

«MeTaiby.

27

13.03.2024

00630p HemeTasuioB. CBOMCTBA

IMIPUMCHCHUEC BaKHEHUIIIMX HEMETAIIJIOB.

28

20.03.2024

OO01as XxapaKTepUCTHKA OKCHIOB

[HEMETaJUIOB ¥ KHUCIIOPOICOAEPKALITUX
|[kucnor.

OKucnuTENbHBIE CBOMCTBA CEPHON U a30THOM
[kucmot. BomopoaHsie coenuHeHns

[HCMCTAJIJIOB.

29

03.04.2024

["eHeTHYEeCKas CBSI3b HCOPraHUYCCKUX U

OPraHN4YCCKHUX BCIICCTB.

30

17.04.2024

[IpakTHueckas padora 3 «Pemenue

DKCIICPUMCHTAJIbHBIX 3a1a4 110 TEME




«HemeTanaby.

31 24.04.2024 KonTponbHas pabota 2 mo teme «Heopranudeckas
XAMUSD).
XuMust ¥ 5Ku3Hb (3 1)
32 08.05.2024 XUMHS B TPOMBIIUIEHHOCTH. [IpHHIIMIIBI XUMHUYECKOTO Hayunsie MeTo b TO3HAHUS B
MPOU3BOJICTBA. XUMHUKOTEXHOJIOTHYECKHE TPUHIIUITBI xuMuH. cTOUHNKH
MPOMBITIJIEHHOTO MOJTy4eHUs1 MeTasioB. [Ipor3BOACTBO | XUMHYECKOH MH(POPMAIIHH.
YyryHa ¥ CTaJlu. IMTouck nnpopmariu mo
Ha3BaHUsM, UJCHTU(UKATOPAM,
33 15.05.2024 Xumust B ObITy. XMMHUYECKast TPOMBIILICHHOCT U CTPYKTYPHBIM (OpMyIIam.
oKpyKarowas cpesa. MogenupoBaHue XUMHUUECKUX
MIPOIIECCOB H
3 X — SIBJICHUMN, XUMUUECKUU AHATU3 U
HMMHS B CEJILCKOE XO3SIMCTBO.
CCNBCKOC XO3AMCTBO cunme3 KaK METO/Ibl HAy9HOTO
ITO3HAHMSI.
22.05.2024

XUMHSI B CTPOUTENNBCTBE

XMUS 1 DKOIOTHS.

Xwumus u 3m0poBbe. Jlekapersa,
(hepMeHTHI, BATAMHHBL,
TOPMOHBI, MHHEPAJIbHBIC BOJIBL.
[Tpob6nempl, CBSI3aHHBIC C
IPUMEHCHHUEM JICKapCTBEHHBIX
npemnapaToB. Bpeansie
MIPUBBIYKH U (HaKTOPBI,
pa3pyLIaone 30pOBbE
(xypenwue, ynorpediacHue
AJIKOTOJIS, HAPKOMAaHMS).
PanmonansHoe

nutanue. [luwesvie 006a6Ku.
OcHosbl nuuesol Xumu.
Cpedcmea 6opbobl ¢
ObIMOBLIMU HACEKOMBIMIUL:
peneiieHmol,

uncexmuyuovl. Cpencraa
JMYHON TUTHEHBI M KOCMETHKH.
[IpaBuia 6e3omacHoi paboOTHI ¢
€IKUMU, TOPIOYHMU H




TOKCHYHBIMHU BEIIECTBAMH,
CpeACTBaMHU ObITOBOM XUMUHU.
XUMHS U CEIIbCKOE XO03IUCTBO.
MuHepaabHbIe U OpraHUYecKHe
ynobpenus. CpecTBa 3aIIuThI
pacteHuil. XuMus u
SHEpreTHKa.

XuMus B CTPOUTEILCTBE.
Lement. beron. [Togbop
ONTUMAJIBHBIX CTPOUTENBHBIX
MaTEpUAJIOB B IPAKTUYECKON
JeATEIBHOCTH YEIOBEKA.
XUMHS ¥ SKOJIOTHSL.
XUMHUECKOe 3arpsi3HEHHE
OKpYXaloulei cpefibl U ero
nocneacteusi. Oxpana
ruzxpochepsl, IIOYBHI,
atMocdepsl, haopsl u GayHbl OT
XUMMUECKOI0 3arpsi3HEHU.

35

24.05.2024

M ToroBelil ypok o Kypcy xumuu 11




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

Pymzutuc I'.E. Xumus. Oprannueckas xumus 10 knacc: yaeOHUK Uit 00111€00pa30BaTEIbHbBIX
yupexaeHuii: 6a3ossiii ypoBens / I'.E. Pymsutuc, @.I'. ®enpaman — 14-e nuzganne — M.:
[Ipocsemenue, 2020r. Xumus, 11 knacc Pymzutuc I'.E., @.I'. ®enpaman, «31arenscTBo

«IIpocBemenue

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1. AdanacbeBa M. H. Xumus. [Ipumepnsie pabouune nporpammsl. [Ipenqmernast muHus
yueOHukoB I'. E.Pyn3utuca, ®@. I'. ®enpamana 10 — 11 xnacesr / M. H. AdanacbeBa. — Mocksa:
IMpoceemenue, 2021.— 48 c.;

2. T'apa. H. H. 3apaunuk ¢ «momomuankom». 10 — 11 kmaccel: mocoOue i ydanuxcst
001eoOpasoBar.

yupexaennii / H. H. Tapa, H. 1. 'abpycesa. — Mocksa: IIpocsemienne, 2013. — 95 c.

3. UBanoga P. I'. Xumust. [Iporpamma mist 8 — 11 kimaccoB oOmieoOpaszoart. yupexaenwnii / P. T
HBanoga, A. C. Kopomenko. ['ymanutapusiii u3a. nentp BJIAOC, 2014. — 95 ¢.;

4. Koznosa B. B. ®ynnamMenTanbHOe 1po cofeprkanus ooimero oopaszoBanus / B. B. Kosnoga,
A. M.KonpnakoBa. — Mocksa: [Ipocsemenue, 2011. — 79 c.;

5. Pymutuc I'. E. Xumust. 10 kmacc. YueOHuK 1 001eo0pa3oBar. yIpek 1

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

(AKnacc) https://www.yaklass.ru

Buaeoypok (MHTEPYPOK): https://interneturok.ru
MpeseHTauma (MHpoypok) https://infourok.ru
Bubnnoteka LIOK https://m.edsoo.ru
Mpe3eHTauma (3HaHMo) https://znanio.ru

Pewy Er3: https://ege.sdamgia.ru/


http://www.yaklass.ru/

Ypok : https://urok.1sept.ru

Ypok, npeseHTaumu:https://multiurok.ru
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