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HOSACHUTEJ bHAS 3AIINCKA.

[Iporpamma 1O XUMHM Ha YpPOBHE CpeIHEro ooOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit @enepauuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTENIbHOM MPOTPAMMBI CPEHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B DenepasbHOM  TOCYAapPCTBEHHOM
obOpazoBatenbHoM crangapre COO, ¢ yu€tom KoHuenuuu mnpenogaBaHus
yueOHOro mpeamera «XuUMHs» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
Qdenepanuy, peanu3ylOIIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOTrPaMMBblL, H
OCHOBHBIX TIOJIO)KeHHM «CTpaterun pa3BUTHS BOCIUTaHUS B Poccuiickoit
Odeneparuu Ha niepuos 1o 2025 ronma» (Pacmopsikxenue IlpaButenbctBa PO oT
29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXO0/0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO11ieit cTpaTeruu oOy4eHUs, BOCIIUTAHUS U Pa3BUTHS OOYYaIOUIUXCSl CPEACTBAMMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuenTyanbubie nonoxenuss GI'OC COO o B3anMO0OOYCIOBICHHOCTU IIEJIEH,
COJICpKaHMsI, PE3ylbTaTOB OOy4YeHHS M TpeOOBaHHWI K YpPOBHIO IOJATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTeIbHON  OpraHU3allK, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpIIAOIIUM HTAllOM peaau3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHHA. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIEH KYIbTYpPhl
YelloBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 WM TpPHUPOAHONM cpene. Peanmusyercs xumuueckoe 00pa3oBaHHe
00ydJaromuxcs Ha YPOBHE CPEHEr0 OO0IIero oOpa3oBaHMS CPEJACTBAMH YYEOHOTO
npeaMera «XHUMHS», COAEpPKaHHE U IOCTPOCHHE KOTOPOrO OMNpPEACIICHbl B
mporpaMme MO0 XUMHUHM C Y4ETOM crnenudUKd HayKd XUMHUH, €€ 3HAueHUs B
MO3HAHWW TPHUPOAB U B MaTEpPHAIBHOW JXKU3HM OOINECTBA, a TaKkKe C Y4ETOM
o0ImuX TeNel W TPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero oomero oopaszoBanus B Poccuiickoit deneparum.

XvMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPAET OCOOYIO pOJib B
COBPEMEHHOW IUBUIIM3AINH, B CO3/JaHUM HOBOW 0a3bl MaTepHAbHON KYyJIbTYPHI.
OnHa BHOCHT CBOM BKJIaJl B ((OPMHUPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIIICHHUS,
B CO3/]JaHHE€ LIEIOCTHOTO MPEACTAaBICHUsI 00 OKPYXKaroleM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (GOpMUPYETCS B XMMUU Ha OCHOBE NMOHUMAaHMUS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMU 00JIACTIMU TPUMEHEHHUS.

TecHO B3aMMOJIENCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMu, XUMUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbhl, HEOOXOIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W >KM3HHU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujaTebHas, KaK HayKa BBICOKMX TEXHOJIOTHM HaIlpaBjieHAa Ha pELICHUE
I00aIbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, HIKOJIOTMUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B coorBercTBHM ¢ OOmMMMHU MHEISIMH M TPUHIUIIAMH CPEHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOJIKEHUS
00pa3oBaHUs B PA3JIMUHBIX 00JIACTSAX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisfonMMH  TIpeAMeTa «XUMHS» SBISAIOTCS 0a30BbIE  KYpPChl —
«Oprannueckass xumusi» u «OOmas W HeEOpraHWYeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMUHM (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUW MPU WU3YyYECHHUU
npenMera 00ecleyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHsS BCEr0 MHOTro00pas3us
BEIIECTB HA OCHOBE OOIIUX MOHATHA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coiepxkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3Y4YeHHIO Yy4YeOHOro wmarepuaiga u 0OyClOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  Pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHMHUHU BEUIECTBA
paccMaTpUBalOTCSI Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTraHUYECKUX
COCIMHEHUN, a TaKKE Ha YPOBHE CTEPEOXMMUYECKMX M DIIEKTPOHHBIX
MpEACTaBICHU O CTpoeHHH BemecTB. CBeleHHs 00 U3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIEBOAOPOMOB JI0 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEQUMHEHUU. B Kypce OpraHnM4eckod XWMHU IOJIYYarOT PAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAIBHBIC
MPEICTABICHUS O XMMHUYECKOUN CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUUECKOW PEAKLINH.

Ilog HOBBIM yriioM 3peHus B mnpeaMere «Xumus» 0a30BOro YpOBHs
paccMaTpuUBaeTCsl M3YUYEHHbI Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKU MaTepuan © (PAKTOJOTUYECKHUE CBEIEHUS O BEIISCTBAX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTU, B Kypce «OOmias M HeopraHudeckas
XUMUSD 00y4aroUMMCsl MPEIOCTABIISIETCS BO3MOXXHOCTh OCO3HATh 3HAUCHHE



NEPUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOAOJOTMYECKUX MO3UIUH,
riy0ke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1el 10 0O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnag cucrema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEaAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpoTekaHus gomnosiHsercs B kypcax 10 m 11 kmaccom
AJIEMEHTAMH COJICPXKaHUS, UMEIIIMUMHU KYJIbTYPOJOTHUECKUNA U TMPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT NOHUMAHUIO B3aUMOCBS3UM XHUMHUU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ pPOJib B TMO3HABATEIBHOM U MPAKTUUECKOU
JESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHHMIO YBAXKEHHSI K THPOLECCY
TBOpPYECTBA B 00JIACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH WH(OpMAIHMIO U
OpUMEHATh €€ IS TIONMOJIHCHUS 3HAHWUM, pEeIIeHUs] WHTEUICKTYalbHBIX M
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1a4u. B 1ienomM copepkanue yueOHOTO
npeamera «XUMHUS»  JAHHOTO  ypOBHS  M3Y4YCHHUS  OPHEHTUPOBAHO  Ha
dbopMupoBaHue y 00ydYarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JJIsi MMOHUMAaHUS
dunocopckux HueH, TaKUX Kak: MaTepuajbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HX COCTaBOM H
CTpOEHHUEM, T[03HABAEMOCTh TMPUPOJHBIX SIBICHUNA MYTEM OJKCIIEPUMEHTAa U
pEelIeHHs] TMPOTUBOPEYUM MEXKIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKUX MpobIiieM, a
TakKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPbS, CO3JJaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaJOB.

B nmmane pemenus 3amad  BOCHUTAHHS, pPa3BUTHA W COLMAIU3ALUA
oOydJaromuxcs TPUHITHIE MPOrpaMMON MO XMMHHM TOJIXOIBI K OMNPEIeICHUIO
colepKaHUsl M TOCTPOCHHSA TMpeAMeTa MpeaycMaTpuBaioT (HOpMHpPOBaHUE
YHUBEPCAJIBbHBIX Y4Y€OHBIX JACHCTBUH, WMEIONMX ©0a30BO€ 3HAYCHHUE IS
Pa3TUYHBIX BHJIOB JIEATEIBHOCTH: pEIIeHUs MpoOsieM, TMOWCKa, aHauu3a W
00paboTku MHGOpPMAITIH, HEOOXOIUMBIX JIJIsI MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HUCCIENI0BATENbCKON JAESATEIbHOCTH, 3aHUMAIOLIECH Ba)KHOE€ MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenopaBaHHMs XMMHHM KaK Ha YpPOBHE OCHOBHOIO OONIEro
oOpa3oBaHus, TaK U HA YPOBHE CPETHETO 001Iero 00pa30BaHus, MPU OMPEICICHUH
COJIEpKATENIbHOM XapaKTepUCTUKU 1eJIe M3y4deHUs MpelMeTa HalpaBlIe€HUEM
MEPBOCTENIEHHOM 3HAYUMOCTH TPAAUIIMOHHO MpHU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEeIbHOCTU YEJIOBEKAa M KaK OJIHOrO0 U3 KOMIIOHEHTOB MHUPOBOU KyinbTypbl. C



METOIMYECKON TOYKU 3PEHUs TAaKOW IOAXOJX K OIPEHACICHUIO LICIEH H3y4YCHUs
MpPEeIMETA SIBISIETCS BIIOJIHE ONPaBIaHHbIM.

CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMU LIEJSIMU HM3Y4Y€HUs IpeameTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBbl XMMHYECKMX 3HAHUW KaK BaKHEUIIeH
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBbIE TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE #A3bIKA HAYKH, YCBOCHHE M TMOHMMAHHE CYUIHOCTH OCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKHUX pEaKIMil, HEOOXOAMMBIX IJsi NPHOOPETeHUS
YMEHUI OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUMH,
UMEIOIIUX MECTO B MPUPO/IE, B TPAKTUUECKOM 1 MOBCEITHEBHOMN KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JCSATEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIIOJICHUEM TMpPaBUII
6e30macHOro 0OpalleHus ¢ BeIECTBAMHU.

Hapsiny ¢ atuMm, copepkaTenbHas XapaKTepUCTUKA LIeNeH W 3a/1ay U3yYCeHHUs
npeaMeTa B IporpaMMe 1Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMH B CHCTEME CpeliHero obmiero odpazoBanusa. CerojHs B
NpernojaBaHud  XUMUU B OoJbIIel  cTenmeHW OTAAETCS  MPEaNouTeHUe
NPAKTUYECKON KOMIIOHEHTE COJep>KaHus OO0y4YeHUus, OpPUEHTUPOBAHHOW Ha
MOJIFCOTOBKY BBIMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJICIOIIETO HE
HA0OpOM 3HaHWW, a (PYHKIMOHAJIBLHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCO0AMHU H
YMEHUSMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEaJbHOW >KU3HU
IUTSl PEIIEHUS] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM nOpH U3ydyeHUHM NpeaMera «XUMUS» JTOMUHHUPYIOIIEE
3HauYEHHE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

azganTanys o0y4yaromMxcsl K YCJIOBHMSIM JHHAMHYHO Pa3BUBAIOLIErOCS MHPA,
(GopMupoBaHHE  HMHTEJUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO T'PAaMOTHBIX
pELICHNI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dopmupoBanue |y O0Oy4aromMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUH), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIS paA3JIMYHBIX BHJIOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHaIu3a U 00paboTKM WH(OpMAIUH,
HEOOXOAMMBIX I NPUOOPETeHHs OIbITa ACSITENbHOCTH, KOTOpas 3aHUMaeT
BaXKHOE MECTO B MO3HAHUU XMMHH, a TAKKE JJI1 OLCHKU C TMO3ULUI



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPraHU3M YEJIOBEKA U MPUPOJHYIO CPEY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEN 00YUYaIOIIMUXCS: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETAaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C JKM3HCHHBIMH MOTPEOHOCTSIMU, UCTIOJIb30BATh
COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOMCKA M aHaln3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(GOPMAIIUK XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydYarommxcsi YOSKAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOJieM
palMoOHAILHOTO TPHUPOOTIONB30BAHMS, TTOMIOJIHEHUSI SHEPTETUUECKUX PECYPCOB H
COXpaHEHHs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIIEHUSI K TPHUPOJIE M CBOEMY 3J0POBBIO, a TaKXe MNPUOOPETEHUS OIbITa
UCIIOJIb30BaHUS TIOJIYYEHHBIX 3HAHUU JUIS TPUHSATUS TPAMOTHBIX PCIICHUA B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM muiane cpegHero oOmiero oOpa3oBaHHUS MpPeaMeT «XUMUI»
0a30BOT'0 YPOBHS BXOJHUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAay4YHBIC
IPEAMETHI.

OO61iee yncIo 9acoB, OTBEAEHHBIX ISl M3YYCHHUSI XUMUM, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heielno).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUECHUE B
MOJIyYEHUHU HOBBIX BEIIECTB U MaTepuayioB. Teopus CTPOEHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUs. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKkux BemecTB. [oMmomorusi, wu3oMepus. XHUMHYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccupuKalMK OpraHMYecKkux BemiecTB. HomeHknaTypa
OpraHUYeCKUX COCAUMHEHUN (CUCTEeMaTH4ecKas) U TPUBHAIbHBICE Ha3BaHUS
BaXXHEHIINX MPEICTaBUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbI M3YYCHHS BEIIECTB W WX TMPEBPAIICHHIA:
O3HaKOMJIEHHE ¢ OO0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HaOJIOJeHUE W
OMHCaHUe JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB
IpU HarpeBaHuu (TJ1aBlieHue, OOyTJIMBaHUE U TOPEHHE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeraH W 3TaH —
POCTEHIIINE TMPEICTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMElIEHUsT W TOpPEHHs), HAXOXKIAEHHWE B IMPUPOJAE, IMOIYyYECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pAll. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEICTABUTEIN AalKEHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMyu TUAPUPOBAHMS, TATOTCHUPOBAHUSA, THApPATALMM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MetunOyranmeH-1,3. CTpoeHHeE, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus noiumepusanuu). [lonyyeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKHH psiji. AlleTuiieH
— MPOCTEUIUNA MPEJACTABUTENIb AJKUHOB: COCTaB, CTpOEHHE, (PuU3nUecKkue u
XUMUYECKHE CBOMCTBA (peakUuy TUIPUPOBAHUs, TaJOT€HUPOBAHUS, TUApaTalUy,
TOpPEHHUs] ), MOJTyUYEeHHE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MYECKUE M XUMHYECKHE CBOMCTBA
(peakuuu TraJoreHUPOBAaHUSI U HUTPOBAHMUS), MOTYYEHUE U NpUMEHEHUe. 10ayon:
cocmas, cmpoenue,  Quauueckue U  XUMU4YecKkue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyueHue U npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHdeckas CBs3b MEXAY YIJIEBOAOPOAAMH, IPHUHAMICKANUMHA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOHOB. IIpupoaHbli ra3 U IOIYTHBIE
He(Tanble ra3pl. Hed1h um e€ mpoucxoxaenue. Cnocodbl nmepepabOTKU HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUH, KaTaIUTUYeCKHil), muposu3. IIpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIJIEHHOCTA U B ObITY. KaMeHHbI!
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHMS BELIECTB W HUX IPEBPAILLCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMy IUIACTMAcCC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yroap», MOAEIMPOBAHUE  MOJEKYJI  YIVIEBOAOPOAOB U
raJIOr€HOMPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKON pabOThI: MOJYYEHHE STHIICHA

Y U3y4YEHUE €r0 CBOUCTB.

PacuétHnie 3amaun.

Bobruncnenuss 1mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJMYECTBAa UCXOIHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB WM MPOYKTOB PEaKIIUN).

Kuciopoaconepxkamue opranu4eckKue CoeAUHECHUs

[IpenenbHble OOHOATOMHBIE CHUPTHL. METAaHON W JTAaHON: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpPUMEHEHHE. BoIOpoIHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleliCTBME METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. OJTWJICHIJUKOIb W  TJMUEPUH: CTPOECHHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMHU
MeTaJjulaMHi, KaueCTBEHHAasl peaklMs Ha MHOrOaTOMHbIE CHUpPTHI). [lelicTBuEe Ha
Opra’usM 4yenoseka. [ [puMeHeHune riavuepuHa U 3TUICHTJIMKOJIS.

deHoy: CTpOCHUE MOJEKYIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTRA.
Toxcuunocts enona. [Ipumenenne Gpenona.

Anpneruapl U kemowuwvl. Dopmanpiaerui, aleTAIbAECTUl: CTPOCHHUE,
¢u3nyeckne U XUMHUYECKHE CBOMCTBA (peakUUU OKUCICHHS U BOCCTAHOBJICHHUS,
KAaueCTBEHHBIE PEAKIMH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpejeNibHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAsT |
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (pu3nueckue W XUMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue JIsl Kiacca KUCIOT, peakius 3TepupuKalum), MoJlydeHue 1 MpuMeHEHue.
CreapuHoBasi U OJIEMHOBAas KHUCJOTHI KaK IPEJCTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE IEHCTBHUE.

Cnoxuble »QuUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. ['maponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupo. buonornueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KilaccMpUKAUsA ~ yraeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['oko3a — npocTelmii MoHOCaxapHa: 0COOEHHOCTH CTPOCHHS
MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBa (B3aMMOJACHCTBHE  C
ruapokcuom Meau(ll), oxuciaenue ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXXEHHE TIIOKO3bI), HaXOXACHHE B MPUPOJE, NMPHUMEHEHHE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemnono3a kKak npupoiHbie nonuMepbl. CTpoeHue Kpaxmaina H
HeJuToNo3bl.  Pu3nyeckrue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
KayeCTBEHHas PEaKIMsl C HOJJOM).

OKCIIepUMEHTAIBHBIE METOABl HM3yYCHHs] BEHIECTB W WX MPEBpAIICHHIA:
NpoOBEeCHNE, HAOMIOJCHHE W ONUCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIIPTOB, KAa4YeCTBEHHBIC PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCIIEHHWE AITAaHOJNA
okcunom wmenu(Il)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJICHCTBHE TJHMIIEpUHA C
runpokcunom Menu(Il)), ampaernaoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHIIA
cepeopa(l) u ruapoxcumom wmenu(Il), B3ammopeiicTBUEe Kpaxmana C HOIOM),
POBEJICHNE MTPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3anaumn.

Bbluncnenuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJINYECTBA UCXOJHOIO BELIECTBA MM MPOJYKTAa PEAKIMH IO MU3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTCcoaepKalue OpraHuueCcKue COeIMHEHMS.

AMUHOKHCIIOTB Kak aM(OTepHble OpraHUuYecKrue coequHeHus. Puszndeckue
U XUMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha mpuMepe IMuuuHa). buonormueckoe
3HaYeHHE aMUHOKUCIOT. [lenTuapl.

benku kak mnpupojHble BBICOKOMOJEKYJSApHbIE coeauHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAs CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ICHATYypalysl, KaUeCTBEHHBIE PEaKI[MN Ha OCJIKH.

DOKCIIepUMEHTAJIbHBIE METOAbl M3y4YCHHs] BELIECTB W HX MPEBpPALICHUIA:
HaOJII0/ICHNE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, IIBETHbIE peakuu OEIKOB.

BbicoKOMOJIEKYJIAAPHbIE COeINHEHUS

OCHOBHbIE MOHSATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETNECHb MOJIMMEPU3ALUHU, CPEIHAS MOJIEKYIspHas
macca. OCHOBHbIE METOJBl CHHTE3a BBICOKOMOJEKYISAPHBIX COCAMHEHUH —
MOJUMEpPU3ALIHS U TOTUKOHICHC AL,

OKCIIepUMEHTAIbHBIE METOJbl HM3yYCHHUS BEIIECTB W HX MPEBPALICHHIA:
O3HAKOMJICHHE C 00pa3lamMH MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.



MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpeaMETHBIX CBA3EU IIPU U3YUYECHUU OPraHUYECKOW XUMHUU B
10 xmacce OCYIIECTBISIETCSI 4epe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATUM, TaK W MOHATHUH, SBIIIIOLIMXCSA CUCTEMHBIMH JJISI OTACIIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO61Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, KiIacCU(UKalus, MEePUOIUYHOCTb, HAOIIOJEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: MaTepus, DHEPrus, Macca, aToM, DJJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TeJO, O0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PM3UUECKUE BEJIMUMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTHUBHBIE BellecTBa (O€JIKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCcypehl.

TexHOoNMorHs: NUIIEBbIE MPOAYKTHI, OCHOBbI PAlMOHAJIBHOIO IHUTaHMUS,
MOIOIIE CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XUMUYECKUN 3leMEHT. AToM. Sapo aroMa, H30TONbI. OJNEKTPOHHAs
000J1049Ka. DHEPreTHYCCKHE YPOBHHU, MOMYPOBHH. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesiCHUs] 3JIEKTPOHOB IO OpOWTaIsiM B aToOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(MUTYpAIIUS aTOMOB.

[lepuonnueckuii 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. Cs3b nepuoguyeckoro 3akoHa u Ilepuoauyeckoid cucTeMsl
xuMu4decknx 3nemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB MO TPYMIaM W TEPHOJAM.
3HavueHUe NEPUOIUYECKOTO 3aKOHA B PA3BUTUH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKass CBsA3b. BuIAbl XUMHUYECKOW CBS3HU
(koBaJIeHTHAsl HEMOJISIpHAs W MOJISIpHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
00pa3oBaHusl KOBAJEHTHON XUMUYECKOU CBSI3U (OOMEHHBIN U IOHOPHO-



AKLETITOPHBIN). Bonopoanas CBSI3b. BanenTHOCTS.
DIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHNS. IOHBI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIA KPUCTAIIINYECKON PELIETKU.

[TonsaTue o gucnepcHbix cuctemax. VICTMHHBIE U KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEMHECHUM. Homenkmnartypa
HEOpPraHWYECKUX BelecTB. ['eHeTMdeckas CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKAIMX K PA3JIMYHBIM KJIACCAM.

Xumunueckas  peakuus. Knaccudukanuss — XUMHUUECKHUX — peakiuid B
HEOPraHWYECKON M OpPraHWYECKONW XMMHHU. 3aKOH COXPAHEHHUS MAacChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPALCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pas3au4HbIX (hakTopoB. OOpaTHUMbIE
peakuuu. XuMu4yeckoe paBHOBecue. DakTopbl, BIUSIOIIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

DnekTponauTuyeckas auccoryanus. CHiibHBIC U ciaadbie 251eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTpaJIbHAs, IIEIOYHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJIbl HM3YYE€HUS BEIIECTB M HUX IPEBPALLCHHII:
nemoHcTpanus Tabnun «llepuonuueckas cucrtema xumudeckux snemeHton [l. .
MenpeneeBay, U3yuyeHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAONIOJEHHE U
ONKMCAaHKUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OIBITOB (Pa3I0KEHUE MEPOKCUIA
BOAOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONpeeTICHUE CPEAbl PACTBOPOB BEILIECTB
C TIOMONIBI0 YHUBEPCAIBHOTO HMHIMUKATOpPA, PEAKIUH HOHHOTO OOMeHa),
IPOBEJICHNE MPAKTHIECKON paboThl «BiusiHue pa3nuyHbIX (GaKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKIIAN.

Pacuérnbie 3anaum.

PacuéTtei 1O ypaBHEHMSM XUMHYECKMX pEAKUUH, B TOM  YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C MCIIOJIB30BAHHEM IOHATHS «MAacCOBas
JIOJISl BEIIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemerauioB B Ilepuognueckoit  cucreme
xumudeckux saeMmeHToB J[. M. MennaeneeBa U 0COOCHHOCTU CTPOSHHS aTOMOB.
@du3uYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONMHUS HEMETalIoB (Ha mpuMepe
KHCIIOpoJIa, cepbl, hocdopa u yriaepoa).



XUMHUYECKHE CBOMCTBA BaKHEHIIUX HEMETANIOB (TallOr€HOB, CEphbI, a30Ta,
docchopa, yriepoga U KpeMHMs) U UX  COEAUHEHUM  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOIHBIX COSIUHEHUIN ).

[IprMeHeHne Ba)XHENIINX HEMETAIIIIOB U UX COCTMHEHUN.

Meramisl. Ilonoxenue meramnoB B llepuoanueckoi cucreMe XMMHUYECKUX
sanementoB JI. . MenaeneeBa. OcOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. O6mue duzndyeckue cpoiictBa MetaiioB. CriiaBbl METAJIJIOB.
DIIEKTPOXUMUUECKUN psi HAMPSHKEHUI METAJIIOB.

XUMHUYECKHE CBOMCTBA BaXXKHEHIIUX METAJUIOB (HATPHM, Kaluil, KaJlbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHEHUM.

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

DKCMEPUMEHTAIBHBIE METOJIbl M3YUYE€HHUS BEIIECTB M HX IPEBPAILCHUN:
U3y4YeHUe KOJUJIEKIMU «MeTauibl U CIUIaBbl», 00pa3I0OB HEMETAJLIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3a7a4, HaOJII0JICHUE W OINKMCAaHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHIA ATIOMHHHUS C PacTBOpaMu
KHCJIOT U IIEJI0YEN, KAUECTBEHHBIE PEaKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacuéthl mMacchl BemecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKLIUU, €CJIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHSA U )KU3Hb

Ponp xuMum B 0OecreYeHUH IKOJIOTHYECKOM, YHEPTeTHUECKON W IHIIECBOM
0e30macHOCTH, pa3BUTHH MeAWIHHBL [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAay4YHBIX NPHUHIMIIAX [TPOMBIIUICHHOTO
MOJY4YECHUS] BAXKHEUIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUANIOB: BAXKHEUILIHUE CTPOUTEIIbHBIE
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpacKH, CTEKJI0, KEepaMuKa,
MaTepuanbl JJs AJIEKTPOHUKH, HAHOMATEpUaJIbl, OPraHMYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHUS W 3J0pOBbE YEJIOBEKA: MPABUJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBwiia OE30MaCHOr0 MCIOJIb30BaHUS MpenapaToB ObITOBON XUMUU
B IIOBCEJHEBHOM KHU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MexnpeAMETHBIX  CBA3€H MOpU  HU3ydYeHUHM OOmed wu
Heopranndeckoil xumuu B 11 kinacce ocyliecTBiasieTcs 4epe3 UCIO0JIb30BAHUE KaK



OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISIOIIUXCS
CUCTEMHBIMHU JIJIS1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSITHUS: HAay4YHBIM (pakT, rumores3a, 3aKkoH,
TEOpHs, aHalu3, CHUHTE3, KIacCupUKaIus, T[ePUOJUYHOCTh, HAOJIIOJICHHE,
AKCTIEPUMEHT, MOACIUPOBAHUE, U3MEPEHHUE, SIBIICHHE.

dusnka: MaTepus, YHEPTHs, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUYECKUM YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcucTeMa, Ouocdepa, MakKpo- U
MUKPOAJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadus: MuHepabl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIAeMbI€, TOTUIMBO,
peCypChl.

TexHomorus: XUMUYECKasi MPOMBIIIICHHOCTh, METAJLUTYPTHUsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPUAJIOB, CEJIIbCKOXO3IUCTBEHHOE TMPOU3BOJICTBO, THIIICBAs
MPOMBIIIJIEHHOCTh,  (hapMarieBTUUECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TIpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
ANIEKTPOHHAS MMPOMBIILICHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeHero oOmiero o60pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-AEATEIbHOCTHBIN OJIXO/I.

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

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKTAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEICIICHHUIO;

HAJIMYME MOTHBAIMU K 00YUECHHIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIACHHUI JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TpaJulinii 0a30BOM HAYKU XMMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
€ANMHCTBE Y4YEOHOW M BOCIUTATEIBHOW [EATETBHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLIUOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXKTAaHCKOTO O0OIIecTBa, MPUHATHIMA B OOIIECTBE
HOpMaMH W TpaBWJIaMHU  TIOBEJEHUS, CIOCOOCTBYIOIIMMHU  TpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
00yJaromuxcs.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUA THpeaMeTa «XHUMHUS» OTPaKkaroT
c(OpPMHPOBAHHOCTh OMbBITA IMO3HABATENBHOW W MPAKTUYECKON JCSATEIHHOCTU
00y4aroUMXxcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaaaHCKOT0 BOCIIUTAHNS:

OCO3HAHUS 00YYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U TPABOMOPSIIKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATENbHBIX 3aJlau, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W TPUHUMATh MOTHUBBI, HaMEpPEHUS, JIOTHKY U
apryMEHTBI APYTUX MPU aHAIU3E PA3IMYHBIX BUJOB yUeOHOU AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

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

YBaXXEHUSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKH €CTh pPe3yJbTaT
JUIMTENIbHBIX ~ HAONMIOJCHUN, KPOMOTIUBBIX  JKCICPUMEHTAIBHBIX  TOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa U II03HABATEJIbHBIX MOTHBOB B TIOJYYEHHUU U TIOCIEIYIOIIEM
aHajau3e MH(pOpMAIMU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTECYECTBEHHOM
XHMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYyAIUH, CBSA3aHHBIE C XUMHYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHUE U TMOCTYNKH CBOUX TOBApHUIIEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) popMHPOBAHUS KYJILTYPbI 310POBbSI:

MOHMMAaHHUS IEHHOCTeW 370pOBOTO W  Oe30MmacHoro oopasza HKH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TpaBWJI 0E€30MacHOTO OOpalleHUs ¢ BeleCTBaMU B OBITY,
[MOBCEHEBHOM KU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30macHOr0 MOBEICHUS B CUTYAIIUSAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) Tpy/10BOT0 BOCTIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIIEN0BATEIbCKON
JESTENBHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W JPYyrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUECHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3yjibTaTaM TPYIOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MHAMBHUIYaJTbHON TPACKTOPUU
oOpaszoBanus, Oyaymiedl mnpodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHOoCTeH 00111eCTBa;

6) 3K0J10rH4ecKOro BOCIUTAHUS:

9KOJIOTMUYECKHU 11€JIeCO00pPa3HOr0 OTHOIICHHS K TPHUPOJIe, KaK HUCTOYHUKY
CYILIECTBOBAHMSI KU3HH HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHOMN U COLIMATBHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHS JICUCTBUN, MPUHOCSAIIMX BpPEa  OKPYXKaIOIICH
IPUPOJHON Cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArONMPHUAITHBIE IKOJOTHUUECKHUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHHUS, SKOJOTUUECKON KYJIBTYPHI,
OTbITa NEeSTETbHOCTH 9KOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHMKATUBHOW M COIMAIBHOU
NPAaKTHUKE, CIIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSTH HUICOJOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 TIO3HAHUSI:

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

NOHUMAaHUS CHeUU(PUKM XUMUM KakK HAyKd, OCO3HaHUS €€ poinu B
(GbopMHUpPOBAaHUN PAIMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3aHUM IIEJIOCTHOTO
NPE/ICTaBIIEHUsI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH NpoOIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXaEHHOCTH B 0COOOW 3HAYMMOCTH XWMHH IS COBPEMEHHOU
UMBWIN3ALUA: B €€ TyMaHUCTHYECKON HAaNpaBIC€HHOCTH W BaXXHOW pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJbTYPhI, PEIICHUH TI00AIbHBIX IPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI, OOECIEYCHUH YCIOBHIMA
YCHEIIHOTO TpyJda ¥ OSKOJOTUYECKH KOM(OPTHOM IKUZHHM KaKIOTO dJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUSA CYIIHOCTA METO/OB
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIMOJIb30BaTh



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS ABIICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOAIIMUX B HEM U3MEHEHUH, YMEHHUS J1eJIaTh 0OOCHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE HAay4dHbIX (DaKTOB M MMEIOIIUXCS JaHHBIX C IEJIbI0 IOJyYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHUE 3HAHUA s
penieHus IpoOJieM B peailbHbIX )KU3HEHHBIX CUTYAIIUX;

MHTepeca K MO3HAHUIO U UCCIIE0BATEIbCKOM EATENBHOCTH;

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

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iM4YHbIX cepax npodeccuoHalbHON
JEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3YJIbTAaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HIeHay‘{HI)I€ MMOHATHUA, OTPAKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbBI MHpA H CHCHI/I(l)I/IKy MCTOJOB IIO3HAHMAI,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKaxX (MaTepI/I}I, BCUICCTBO, DHCPI'HsA, SABJICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIUAII, TUIIOTC3d4, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCICIOBAHNUC, Ha6J'II-0I[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHKAaTHUBHBIC,

PETYJISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YyJarOIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCII0Ib30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATIbHOM MPAKTUKE.

MeranpeagMeTHbIE pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMA W  PETyJISTUBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH NMO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6a30BbIe JJOrHYECKHE TeHCTBHA:

CaMOCTOSITEILHO  (hopMymMpoOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONPENENIATh LENW JCITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJITATHI ICSTEILHOCTH C MMOCTABJICHHBIMU LIEISIMU;

HCTIOJIb30BATh IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPHU3HAKW TMOHATHM M YCTaHABIMBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB WU
XUMHUYECKUX PEAKIIUM;

YCTAHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4Ya€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHIAYKTUBHBIC, JEAyKTUBHBIC, IO
aQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUST B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTHh B MPOILIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHHU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) DJIEMEHTa, XuMUuyeckas (opMysia, ypaBHEHHE XUMHUYECKOU
peakiuu — TpU PEIICHUU Yy4eOHBIX MO3HABATEJIPHBIX W MPAKTHUECKUX 3aj1ad,
MPUMEHSTh HA3BAHHBIE MOJEIBHBIC MPE/ICTABICHUS JIJIs1 BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEN0BATEIbCKHIE ICHCTBHA:

BJIaJIETh OCHOBAMHM METOJ0OB HAYyYHOTO TO3HAHUS BEUIECTB U XUMUUYECKHUX
peaxkiuu;

(dbopMynHpOBaThH LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIH30BATh MMOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIE BOIPOCH B KayeCTBE HWHCTPyMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJETh HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAaHUA M IPOBEICHUS
YUYEHUUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOIIOAATh 32 XOJOM
npoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIUpOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIEOBAHUS,
COCTaBJISATh 00OCHOBaHHBIN OTUET O IIPOJICTITAaHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOM HCCIIeIOBATEIbCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3ajay, IMPUMEHEHUIO Pa3InYHbIX
METO/I0B O3HAHUSL.

3) padoTa ¢ ungopManmeii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPopMauuu (Hay4dHO-
MONYyJISIpHAsT JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHBIE [OCOOUS,
pecypcel MlHTEpHETA), aHAMM3UPOBaTh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(opMynHpOBaTH 3aMpPOChl U MPUMEHATh PA3NUYHBIE METOIbI MPU TMOUCKE U
orbope wuHpOpMaNMH, HEOOXOAMMOW JJid BBINOJHEHUS YYEOHBIX 3aaau
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCMOJb30BaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3TUYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSATEIbHO  BbIOMpaTh  ONTUMaNbHYI0  (opMy  MNpeAcTaBiICHUS
uHpopmaiuu (cxeMsbl, rpadUuKky, TuarpaMmbl, TAOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAay4yHBIM S3bIK B KauyecTBe CpEACTBAa IMpU pabore ¢
XUMUYECKOW wuH(OpMaluel: MNpUMEHSATh MeXnpeaMeTHble ((usuueckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbL, (DOPMYJIIbI, a00OpEeBUATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HaTJISTHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J€HCTBUSIMHU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOM TeMbl B XOJ€ AUayora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  WAeH, (OPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/TIOKEHHOMN 3a/1auu;

BBICTYIIATh C MPE3CHTAIMEe pe3ylabTaTOB IO3HABATENILHON JIESITENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMH MPHU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPaKTUYECKONH padOThl MO MCCIEIOBAHHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS TO3MUIIMI B
X0J1e 00CYKJIeHUsI 1 OOMEHAa MHEHUSIMHU.

OBiaieHUe YHUBEPCATbHBIMHU PeryJIATHBHBIMU JIeHCTBUSIMH:

CaMOCTOSATENIbHO TUJIAHUPOBATh W OCYIIECTBIATH CBOIO IIO3HABATEIHHYIO
NEeSTENbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHH TNpH
BHITIOJTHEHUH YYEOHBIX W HCCIEOBATENbCKUX 3a]ad, BbIOMpaTh Haunboee
b exTuBHBIN crmoco0 WX pemeHus ¢ y4ETOM TMOJIydeHHS HOBBIX 3HAHHUHA O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHble pe3ynbpTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUS»
OTpPAXKAIOT:



c(hOpMUPOBAHHOCTh  NPEACTAaBICHUM O XUMHYECKOH  COCTaBISIOIICH
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpA, POJM XUMHUU B T[O3HAHUU SIBJICHUM
npuposibl, B (OPMUPOBAHMU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM I pElICHUs TPAKTUYECKUX 3a]1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHCTEMOM  XMMHMYECKHMX  3HAHUW, KOTopas  BKJIIOYAET:
OCHOBOIIOJIAraloOINe TOHATHS (XUMHYECKUM DJIEMEHT, aToM, JJIEKTPOHHas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTass U COKpali€éHHas), MOJb, MOJISIpHas
Macca, MOJISIpPHBIM O0O0BEM, YIVIEpOAHBIM CKeleT, (yHKIMOHANbHAS TpyMa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTJIEBOIOPOIbI,
KHACJIOPOJ U a30TCoJiepiKalllue COEJAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAHMUS TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTHUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJIYUYCHHH U
0e30MacHOM HCIIOIBb30BAHUM BAaXXHEUIIUX OPraHUYECKUX BEHIECTB B OBITY H
IPaKTUYECKOU JEeSTEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEPHbIE MPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAILIECHUI OPraHUYECKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIB30BATh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJIEHUSA MOJIEKYISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB W YPaBHEHUH XUMHUYECKHUX pEaKIuH,
U3rOTaBIMBATh MOJEIU MOJIEKYJ OPraHUYECKHUX BEIIECTB IJIs WILTIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPHHAIIEKHOCTh H3YUCHHBIX
OpraHWYEeCKUX BEIIECTB IO HUX COCTaBY M CTPOCHHUIO K ONpEAEIEHHOMY
KJIACCy/Tpynme COeqUHEHUN (YTJIeBOJOPOIbI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIUHEHMS), AaBaTb WM Ha3BaHUA MO
cucremarnieckoir HomeHknatype (IUPAC), a Ttakke NpUBOIUTH TPUBHAILHBIC
Ha3BaHUsI OTACJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, alleTHJIEH,
STWJICHTJINKOJb, THIEPUH, (HEeHon, GopMaibaerus, aneTalbIerua, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KMCJIOTA, CTEAPUHOBAS KUCJIO0TA, TII0K03a,
bpyKTO3a, Kpaxmal, MeJToa03a, TIUIWH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHJBl XUMHUUYECKOW CBA3U B
OpraHUYECKUX COCIMHEHUSAX (OJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 1 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OpMHPOBAaHHOCTh ~ YMEHHM  XapaKTepu3OBaThb  COCTaB, CTPOEHUE,
bu3uUecKkue W XMMHYECKHE CBOMCTBA TUMUYHBIX MPEICTABUTENCH pPa3IuYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, NMPOMMIEH, AlETHIICH,
Oyranuen-1,3, metmnbOyranuen-1,3, OeH30J, METAHOJ, 3TaHOJI, ATUJICHIJIMKOJIb,
INIMLEPUH, (EHOJI, aleTalbIeru]l, MypaBbUHAs U YKCYCHas KUCJIOTHI, TJIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJIOTa), WIUTIOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIui C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHMsI XapaKTePU30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO
Colpbsi  (He(Th, TNPUPOJAHBIM Ta3, Yrojib), CHOCOOBI HX TNEpPepadOTKU U
PaKTUYECKOE MPUMEHEHNE MPOTYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakuud MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WJIA MPOJTYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMUU NPU W3YYCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOMI0IeHne, U3MEpeHe, SKCIIEPUMEHT, MO POBAHHE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMUYECKUE 3HAHUS [UIsl TPUHITHS pEUICHUN B
KOHKPETHBIX KMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIOIATh TTPaBUIIA MOJIH30BAHUS XUMHUYECKOM
NOCYJIOH W J1a00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIieHUus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAIIEHUsI OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH, TTOTYyUCHUE
ATUJIEHA W U3Y4YEHUE €ro CBOICTB, KAYECTBEHHbIC pEAKIUU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCJIIKOB NMpU HArPEBaHHH, IIBETHBIC PEAKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMH TEXHUKU O€30MAaCHOCTH MpHU OOpalleHUUu C
BEIIECTBAMU U JA0OpPAaTOPHBIM OOOPYJOBAaHUEM, TMPEACTABIATh PE3yIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknuii 1 GOPMYyITUPOBATH BBIBOBI HA OCHOBE ITHX PE3YJIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMHUYECKYIO
nHpOpMalMIO, TOJYy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpPEICTBa MacCCOBOU
uHopmanuu, UHTepHET U ApYyrux);



chOpMUPOBAHHOCTh  YMEHHMH  COONIOJATh  MpaBWiia  DKOJIOTHYECKH
1[€JeCO00pa3HOro MOBEJIEHUS B OBITY W TPYAOBOM JAESATENIBHOCTH B ILEISIX
COXPAHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JEUCTBHUSI HA JKUBBIE OPraHU3MBbl OINPEAEIEHHBIX OPTraHUYECKUX
BELIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS] M TNPEJOTBPALECHUS HX BPEAHOIO BO3JCUCTBUS HA OpraHUu3M
YEJI0BEKA;

Usl 0Oy4YaloIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHSITh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIeNbIX M CHAa0OBUASIIMX OOYyYaloIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns s 3anmucu XUMUYECKUX

dbopmyi.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  TPEJCTABICHUH: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWU SBJICHUM
Opupoabl, B  (OPMUPOBAHWUU MBIIUICHUS W  KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIsSI PEIICHHS TPAKTUUECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE MOHATHSA (XMMUYECKUN 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTMYeCKas, BOAOPO/IHAS ), KpUCTAJUIMYECcKas peleTka,
TAMNBl ~ XUMHUYECKUX  pEaKIMi, PpPacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJIMTHYECKAs JUCCOLMALMNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaKkIuh, XUMHYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH [l. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHCHHUS W MPEBPAIICHUS YHEPTUH
MpYU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMUH,
MHUPOBO33PCHYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAHUSA NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (DaKTOJIOTHMYECCKHE CBEICHHUS O CBOWMCTBAX,
COCTaBe, MOJYYECHUH M 0€30MaCHOM HMCIOJIB30BAaHUH BAXHEUIITMX HEOPTaHMYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JICSITEIbHOCTH YEJIOBEKA,;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBIISAITH XapaKTEPHbIC MPU3HAKU TOHATHIM,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHus (OpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucreMmatnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BellecTB (yrapHblid ras, YrieKUCIbId ras3, aMMHuak, raméHas
W3BECTb, HETaIlIEHAs] U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPEIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCIUHEHHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJUNIMYECKasi, BOJOPOJHAS) B COCAMHEHUSAX, THUII
KPUCTAJUTMYECKONM PEMETKM KOHKPETHOTO BeEIIecTBa (aTOMHas, MOJICKYJISIpHas,
MOHHAs, METAJTUYECKAsI), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpEACIEHHOMY Kiaccy/Tpyre
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIC TUIPOKCU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOIUUYECKOTO 3aKoHa /.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepmoanmdeckoli CHCTEMBI
xuMuueckux saemeHtoB JI. M. MenpeneeBa, WCIONb3ys IMOHATHS «S-, P-, -
AJIEKTPOHHbBIE opOuTanm, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
10 meprojiam u rpymnmam llepruoanyeckor CUCTEMbI XUMUYECKUX d1eMeHTOB [l. U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHWX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBA3W MEXKAY HEOPraHWYECKUMU
BEIIECTBAMU C ITOMOILBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMUYECKHE PEAKIMH TI0
pPa3IUYHBIM TpU3HAKaM (YUCIY M COCTaBy pEarupyroniux BEUIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTETCHEW OKHCIICHUS DJIEMEHTOB, O00paTMMOCTH
peaKIiny, y4acTHIO KaTalnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPAaBHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKpAIlIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHIA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAQYECTBEHHBIM COCTaB PAa3JMYHBIX HEOPraHWYECKUX BELIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  pacKpblBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIHM MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOIO OanaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMENIEHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpunnun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XHUMHUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUs CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOIIMX HAYYHBIX TPUHIUINAX M
AKOJIOTUYECKHUX MPoOIeMax XMMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYKHCICHHUS C HCIOJIH30BAHHEM
MOHSTUSI «MaccoBasi JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B
IPU XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WU 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe€ WIM O00BEMY OJHOTO W3 YYACTBYIOIIUX B pPEaKIUu
BEIECTB, TEIUIOBOrO 3(dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHECHMS] MacChl
BEIIECTB, NPEBPAILCHUS U COXPAHEHHS SHEPTUU,

c(hopMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMHUYECKOU
MoCyJIol W Ja0opaTOpHBIM O00OpyJAOBaHWEM, a TaKXe IpaBWia oOpalleHUs ¢
BEII[ECTBAMHU B COOTBETCTBHU C WHCTPYKIIMSIMHU I10 BBITTOJTHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBIMOJHATh XUMHUUYECKHUH
AKCIIEPUMEHT (pa3yioKeHUE MEepPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKOW pEeaKIu,
peakIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC PEaKIMU Ha cynbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemMaM «Metauibly U «HeMmeTamibl») B COOTBETCTBHUU C TMpaBUJIAMHM TEXHUKH
0€30IacCHOCTH TPU OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYI0OBAHHEM,
MPEJICTaBIATh PE3yibTaThl XHMHYECKOTO JKCIepUMEHTa B (opme 3amucu
YPaBHEHHA COOTBETCTBYIOIINX PEaKIMi M (OPMYJIHPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYSCKH aHAIM3UPOBATh XHMHYECCKYIO
nHpOpManuio, IMOJy4aeMyl0 W3 pa3HbIX HMCTOYHHUKOB (CpPEICTBA MaCCOBOM
KOMMYHUKauu, UHTepHET U apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COONIOJATh  MpaBWIa  DKOJIOTUYECKH
1[eJecCO00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOH JAESATENBHOCTH B LENSIX
COXPAHEHHUSI CBOErO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH
OMMACHOCTh BO3/ICMCTBUS HA )KUBBIE OPraHU3MbI ONPEIEAEHHBIX BEILIECTB, TOHUMAS
cmpicnt mokazarenss [IJIK, mosicHATP Ha mnpuMepax CcrnocoObl YMEHBIIEHUS U
MPeIOTBPAICHHs UX BPEAHOTO BO3/IEMCTBUS HA OpraHU3M YEJIOBEKa;

JUIsl 0Oy4YaloIIMXCA C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIeNbIX M CAa0OBHUIAIIMX OOY4YalOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB

HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IlpakTHyeckue

NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE PeCYpPChI

padoTsbI padoThI

Pa3nen 1. Teoperuueckue 0CHOBBI OPraHMYecKOl XUMHHU

[Ipeamer opraHn4ecKoON XUMHH. https://academy-

1.1 Teopust cTpoeHust OpraHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coennHenuit A. M. bytiieposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl

[peeabHbIE YIIEBOIOPOIBl — https://academy-

2.1 pest T AOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
AJIKaHbL ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBoaopoabl: https://academy-

2.2 e yr AOPOJEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AIIKCHBI, AlKATMCHEL, ATKUHBI 4158-4bd1-2e98-18dc1cfb9399

https://academy-

2.3 ApoMaTudecKkue yrieBoa0poIbl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

2.4 Hpupompie nerommicH 3 1 0 https://lesson.edu.ru/04/10
yIIEBOJOPOIOB U UX MepepadoTka

Hroro no pazneny 13
Paznen 3. Kuciopoacoaepxxauye opranuueckue coeuHeHust
https://academy-
3.1 Crmpter. Oenon 3 0 0 content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad71694f

Anbnerunbl. KapOOHOBBIE KUCIIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
HOKHBIC SUPEI 0ba3-4945-h076-ch7ae5858h90
https://academy-
3.3 VrieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Wroro mo paznmeny 13
Paznen 4. A3zoTcoaepixaiiue OpraHnveckue coeTuHeHust
https://academy-
4.1 AmMuHBl. AMUHOKUCIIOTEL benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazmeny 3
Pa3nen 5. BoicokomoJiekyasipHble COeIMHEHUsI
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro o pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Konrpoubsnbie | IIpakTnuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit 3aKkoH
1.1 u Ilepuoarueckas cucteMa XUMAYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB JI. . MenaeneeBa
1.2 XUMUYECKUE peakluu 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOFHHE Bemmectna. WHOr00bpasHe 4 0 0 https://lesson.edu.ru/04/10
BEIECTB
Wroro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanibl https://lesson.edu.ru/04/10
2.2 Hemeranms https://lesson.edu.ru/04/10
2.3 (B3D HEOPIAHIHECKIX H OPaiieCkiX 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Wroro no pazpeny 17 https://lesson.edu.ru/04/10
Pa3zpen 3. XuMus 1 ;KU3HL
3.1 XUMHUS ¥ )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazpeny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoauuecTBO 9acoB
Ne Mara DJIeKTpOHHbIe HU(pPOBHIE
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/m Bcero H3ydeHusi | 00pa3oBaTeIbHbIE peCcypcChl
padoThI padoTsbI
[Ipeamer opraHn4eckoi XUMUH, https://academy-

1 e€ BOBHHUKHOBEHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYCHUE 5ele-4e24-ac02-efb16fa49f6a
Teopust CTpoOeHU OPraHUYECKUX https://academy-

2 coenuHenuit A. M. byrneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIC ITOJIOKECHUS ab0e-4c59-9dcf-20517ae4b52e
[IpencraBnenue o
KJ1accu(PUKaIuu OPraHudeCcKux
semecTs. Homenknarypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(chcremaruieckas) n e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJILHBIC HA3BAHMS
OPraHUYECKUX BEIICCTB
AJIKaHBI: COCTaB U CTPOCHHE https://acadeny-

4 B ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCIHHI AN ec23-473c-h3d7-ed82fcaddd02
MertaH 1 3TaH — NPOCTEHIINe htps://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
TpEACTABUTEH ATTKAHOB ec23-473¢-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOEHUE https://academy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cponcTBa 4158-4bd1-ae98-18dc1cfb9399

7 DTHIICH H NPOTIHIICH — 1 0 0 https://lesson.edu.ru/04/10

HpOCTCﬁH.IPIC npeACTaBUTCIIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[Ipaktuyeckas padora Ne 1.

https://academy-

8 «ITonyyenue sTniieHa U content.apkpro.ru/lesson/53cd2379-
HU3YyYECHHUE €TI0 CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Anxaauensl. byraguen-1,3 u

etunoyraauen-1,3. Ilonyuenue

9 METHIDYTATHCH= 1 R https://lesson.edu.ru/04/10
CUHTETHYECKOTO KaydyKa
PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH
cTpoe OMOJIOTUYECKU I .

10 A mqv KI{H Al https://lesson.edu.ru/04/10
AneTnnes — npocTenmnn
IpeACTAaBUTCIIb AJIKMHOB
Beraunciienus o ypaBHEHUIO https://academy-

11 N M content.apkpro.ru/lesson/7dada027-
XUMHHCCKOMN peakiiim 8448-418f-b416-fbaledd4ab6d
ApeHbI: GEH30I1 H TONYO https://academy-

12 Tp ] YOI content.apkpro.ru/lesson/d86d7d00-

OKCHIHOCTR apeton d5b4-491d-aded-c3ddal9feefs
I'eneTnueckas cBs3b

13 YHIICBOLOPOAOB, https://lesson.edu.ru/04/10
MPUHAISKANNX K Pa3THYHBIM
KJ1accam
[IpupoiHBIC KICTOUHUKU
yII€BOIOPOIOB: IPUPOIHBIN ra3

14 U TIOITyTHBIE HE(TSAHBIE T'a3bl, https://lesson.edu.ru/04/10
HE(PTh U IPOTYKTHI €€
nepepaboTKu
I1

15 PHPOJIHIE HETORHIIA https://lesson.edu.ru/04/10

YIJ1€BOIOPOJOB: IPUPOIHBIN ra3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Y TIONYTHBIE He(TIHBIE Ta3bI,
HE(PTh U IPOTYKTHI €€
nepepadboTKu

KonTtponsHas pabora o

16 https://lesson.edu.ru/04/10
paszaeny «YTJIeBOAOPOAbD)

[IpenenbHbIE OTHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI ¥ ATAHOJL. content.apkpro.ru/lesson/5439c18b-
Bopoponnas cBsizb 7440-4b6f-bf84-c04fa471694f
MHOroaTroMHbI€ CIIUPTHI: https://academy-

18 pTbE content.apkpro.ru/lesson/461aa9c8-
e cOef-4827-a8e5-d12a0bedc826
@DEHOJI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 (bU3UYECKre U XUMHIECKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBa, MPUMEHEHUE 7¢5f-416-896e-10a2278b08f1
Anbaeruast: popManbIeru u https://academy-

20 ACTIARL: /E ACTHA content.apkpro.ru/lesson/8664b319-
AUCTAIRACTHIAL ALCTOH Oba3-4945-h076-ch7ae5858b90
OIHOOCHOBHBIE MPEJICTBHBIC https://academy-

21 KapOOHOBBIC KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MYpPaBbUHAs U YKCYCHAsI 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckas pabora No 2. https://academy-

22 «CBoiicTBa pacTBOpa yKCyCHOMI content.apkpro.ru/lesson/9834d408-
KHUCIIOTBD) 386d-444a-8de3-7efba8h98cdb
CreapuHOBas U OJICMHOBAS

23 KHCJIOTBI, KaK MPEACTaBUTEIN https://lesson.edu.ru/04/10
BBICIHIMX KapOOHOBBIX KUCIOT
Mp11a Kak COJIM BBICIIUX

24 KapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIlee NENCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnoxwuble 3(pupbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
KHCIIOT. T HAPOIIHS CTOMHBIX a004-4945-a0eb-1e59cd5F4dof
3¢upoB
>KI/I bI: TUOAPOJIN3, IIPUMCHCHHC httDS://academV-

26 5 Pbl: THIP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

MONIOTHHACCIA POITh 2HPOD a004-4945-a0eb-1e59cd5F4dof
VrneBoasl: COCTaB,
kiaccuukanus. Baxueimne https://academy-

27 8 .' content.apkpro.ru/lesson/709ce43a-
TpCAICTABUTCIIH. TTHOKO3a, deb6-4281-963b-01d2e212d4d0
¢bpykTo3a, caxaposa
K

28 PaxMaJl 1 IEJIHOTI032 KAk https://lesson.edu.ru/04/10
IIPUPOIHBIE TTOIUMEPBI
KonTtponsHas padoTa no

29 pasiely https://lesson.edu.ru/04/10
«Kucnopoacoaepxarine
OpPraHHYECKUE COCTUHCHUS

https://academy-
30 AMUWHBI: METUIAMAH U aHUJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201h73e
AMWHOKHCIOTHI KaK
aM(pOTepHbIC OPraHUYCCKUE https://academy-

31 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCMHEHILA, X DUOMOTIHECKOC 43d1-4873-ace0-78ecab009628
3gauenue. [lenTuast
benku kak npupoaHsie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCIMHEHUS 43d1-4873-ace0-78eca6009628

33 OCHOBHBIE IOHATH XMMHH https://lesson.edu.ru/04/10

BBICOKOMOJICKYJIAPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COEIMHEHUI

OcCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX

34 . 1 https://lesson.edu.ru/04/10
coeauHeHui. I1macTMaccel,
Kay4yKH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://lesson.edu.ru/04/10

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

XUMHYECKHUI DIIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKkTpoHHas KOH(UTypaiys aToMOB
[Tepuonnueckuii 3akoH u [lepuoanyeckas
cucTEMAa XUMHUYECKHUX direMeHToB /1. Y.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHAYECKUX DIIEMEHTOB U UX
COE€IUHEHMH 10 TPYIIIAM U IIEPUOLAM.

3 24 p 1 0 0 https://lesson.edu.ru/04/10
3HaYeHHE MEPUOJNIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX d1eMeHTOB JI.11.
MenpeneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XUMHYECKas CBS3b,

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBsI3U. BojopoiHas cBs3b
BasleHTHOCTB. DIIEKTPOOTPUIIATEITLHOCTD.
Crenenn okucieHus. Beriectsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS
[lonsaTHEe 0 AMCHIEPCHBIX CHUCTEMAX.

6 HcTuHHBIE U KOJUIOUAHBIE PACTBOPHI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas g0 BeIleCTBa B pacTBOpC



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccugukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTMHEHUM.
I'enernueckas cBsi3b HEOPraHUUECKUX
BEILECTB, Pa3JIMYHBIX KIacCOB

https://lesson.edu.ru/04/10

Knaccugukanus XMMHUYECKHX peaKIfii B
HEOPraHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHHSI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
IIPEBPALICHUS SJHEPTUU IIPU XUMUYECKUX
peakumsx

https://lesson.edu.ru/04/10

CxkopocTts peakniun. OOpaTumbie
peakuuu. XMMHUYECKOE PaBHOBECHE

https://lesson.edu.ru/04/10

10

[IpakTuueckas padota Ne 1. «Bnusiaue
pa3nuYHbIX (PaKTOPOB Ha CKOPOCTh
XUMHUYECKON PEaAKIIUN»

https://lesson.edu.ru/04/10

11

DIEKTPOIUTHYECKAS TUCCOIHAIINS.
[Tonsatue o BogopoaHom nokasarene (pH)
pactBopa. Peakiiu HOHHOTO OOMEHa.
I'uaponus opraHnveckux u
HEOPraHUYeCKUX BEIICCTB

https://lesson.edu.ru/04/10

12

OKHCAUTENHEHO-BOCCTAHOBUTEILHBIC
peakuuu. [lonarue o0 anekTponuse
pacIuiaBoB U PacTBOPOB coJiei

https://lesson.edu.ru/04/10

13

KonTtponrHas pabota no pasaeny
«TeopeTnyecknue OCHOBBI XMMHUM»

https://lesson.edu.ru/04/10

14

Mertannsl, UX HOJ0KEHUE B
[Iepronnueckoi cucreMe XUMHYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTPOEHHUs aTOMOB. Ob1THEe

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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¢bu3nueckue CBONCTBA METAILIOB

15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PSA HAIPSKEHUI METalIoB

https://lesson.edu.ru/04/10

16

XHUMHYECKHE CBOMCTBA BaKHEUIIINX
METAJUIOB (HATPUH, Kaui, KaJblUH,
MarHui, aJJIOMUHUAN) U KX COCTUHEHHI

https://lesson.edu.ru/04/10

17

XnMHudecKre CBOMCTBA IMHKA, JKejie3a 1
HUX COeIUHEHUI

https://lesson.edu.ru/04/10

18

XHWMHUYECKUE CBOMCTBA XpOMa, MEIN U UX
COeqUHEHNN

https://lesson.edu.ru/04/10

19

[Ipaktuyeckas pabora Ne 2. "Pemrenune
JKCIIEpUMEHTAIIBHBIX 33/a4 110 TEME
«Mertamas»"

https://lesson.edu.ru/04/10

20

HemeTtamnel, MX MOJI0KEHHE B
[Teproanyeckolt cuctreMe XUuMHYECKUX
anemenToB J[. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

https://lesson.edu.ru/04/10

21

®du3nYeCKUe CBOMCTBA HEMETAIJIOB.
AnnoTponus HeMeTaIoB (Ha IpuMepe
KHCcIopoa, cepsl, hocdopa u yriepoaa)

https://lesson.edu.ru/04/10

22

XHWMHYECKUE CBOMCTBA T'aJIOTEHOB, CEPbI
U UX COEIUHEHUN

https://lesson.edu.ru/04/10

23

XHUMHYECKUE CBOMCTBA a30Ta, pocodpa u
HUX COeIUHEHUI

https://lesson.edu.ru/04/10

24

XHUMHUYECKUE CBOWCTBA YIIIepoa,
KPEMHHUS U UX COCAUHEHUN

https://lesson.edu.ru/04/10

25

[IpumeHeHne BaXXHEUIINX HEMETAIIIOB U
UX COeIUHEHUN

https://lesson.edu.ru/04/10
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26

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI
no teMe «Hemerannely. Beraucienus 1mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

https://lesson.edu.ru/04/10

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCTIEPUMEHTATBHBIX 33/1a4 110 TEME
"Hemetanmnsi"»

https://lesson.edu.ru/04/10

28

KoHnTponsHas paboTa no remam
«Metamael» 1 «HemeTamminy

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4eCKUC OCHOBAHHUA

https://lesson.edu.ru/04/10

30

AmboTepHbIe HEOpraHUYECKUe U
OpraHUYECKUEe COCTUHEHUS.
I'eneTrnueckas cBsI3b HEOPTraHUUYECKUX U
OpraHUYECKUX BEILECTB

https://lesson.edu.ru/04/10

31

Ponp xuMuu B o0ecrieueHun
3KOJIOTUYECKOM, SJHEPreTUYECKON 1
MUIIEBON O€30MaCHOCTH, PA3BUTHH
MEIULIMHBI

https://lesson.edu.ru/04/10

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPHUHIUIIAX POMBIIUICHHOTO TTOJTY4SHHS
BAXHEHIINX BEIIECTB

https://lesson.edu.ru/04/10

33

Yenosek B MUPC BEHICCTB U MATCPHUAJIOB

https://lesson.edu.ru/04/10

34

XuMus u 3A0POBBE YCIIOBCKA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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YYEBHO-METOANYECKOE
OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIBI JJIAA YYEHUKA

Xumus, 10 kinacc/ 'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxmroHepHoe 00111ecTBO «H3/1aTeIhCTBO

«IIpocsemenue»,2021 r

Xumus, 11 knace/ 'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
Axk1tnonepHoe obmiectBo «M3maTenbeTBO

«ITpocsemenue»,2021r.

METOANUYECKHUE MATEPHUAJIBI IJ11 YUUTEJIA
Xumusi(6a30BbIypoBeHb ). Peanuzaius o0pa3oBaHusi: METOANYECKOE
nocobue ans yuutens / Kasepuna A. A., [Tuuyrunal .B.; mox pex.I.
B. IInuyrunou. M. : ®I'BHY «MHCTUTYT cTpaTteruu pa3BUTHUS
obpazoBanus PAOy, 2022 81 c.:un.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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