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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npeacraBiaeHHbix B DegepasbHOM  rOCYAapCTBEHHOM
obpazoBatenbHoM ctanaapre COO, c¢ yué€rom Konmenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
deneparuu, peaqu3yloONMX OCHOBHbIE 00pa3oBaTeIbHBIE MNPOrpaMMBbI, U
OCHOBHBIX ToyiokeHu «CrTpareruu pa3BUTHUsl BocmuTaHus B Poccuiickoit
Odenepanun Ha niepuoa 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOJOB K pa3paboTKe MpOrpaMMbl MO XHMHH, K OIpPEISTICHUIO
oO1ieit crpaTeruu oOy4deHus, BOCIIUTAHUS U Pa3BUTHUSI O0YYAIONIUXCSl CPEACTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IICNIEH,
collepKaHMsl, PE3yabTaTOB OOy4eHUss W TpeOOBaHM K YPOBHIO TIOJTOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM JSTallOoM pealn3aliy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO W TPUPOJHOM cpeme. Peamusyercss xummdeckoe oOpa3oBaHUE
oOydJarommxcs Ha yPOBHE CpPEAHETo 001mero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeamera «XUMHUS», COAEpPKaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
nporpaMMe MO XUMHUU C y4€TOM chenu(puKkd HAayKd XUMUH, €€ 3HaueHUs B
MO3HAaHUM TPUPOJbI U B MATEpPUATBHOM KW3HU OOIIECTBA, a TaKXkKe C Y4ETOM
o0mux 1enell W TPUHIUIOB, XaPaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obmero oopazoBanus B Poccuiickoit deneparum.

XvMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOW IUBWJIN3AIMK, B CO3JIaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYPHI.
OHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3J]JaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (OpMUPYETCSs B XMMHUU Ha OCHOBE NMOHUMAaHUs



BEILIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHMS B3aAMMOCBSA3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOM YacCThI0 MUPOBOM KYJIbTYPhI, HEOOXOAUMBIM YCIOBUEM YCHEIITHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUsSI Kak Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaMpaBJ€HA Ha pEIICHUE
MI00anbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUYECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON 0€30MacHOCTH U OXPaHbI 3JJ0POBbSI.

B coorBercTBUM ¢ OOmMMM UEMSIMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYID UM JUIsI  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas ¥ HEOpPraHUYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUM MO HEOPraHWYECKON XMMHH (C BKJIIOYEHUEM 3HAHUM U3 OOIEH XUMHUH) U
opraHnyecko XxumMuu. @OpMHUPOBAHUE JAHHON CUCTEMBI 3HAHUN IMPU WU3yYEHHUH
npenMera 00ecleynBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3Y4YeHHI0 Yy4eOHOro Marepuana © oO0yclOBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  ONpeNeIEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypc€ OpPraHM4YEeCKOW XUMHHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCOMHEHUN, a TaKKe Ha YpPOBHE CTEPECOXMMUYECKHX M IJIEKTPOHHBIX
npeAcTaBiIeHU O cTpoeHuu BenlecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOOB /IO CIOKHBIX OMOIOTHYECKH
AKTUBHBIX COEOWHEHUU. B Kypce OpraHndeckod XUMHH IMOJY4YarOT Pa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs MEPBOHAYAILHEIC
NIPEJICTABIICHUSI O XUMHYECKOU CBSI3M, KIACCH(PUKAMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIINH.

[log HOBBIM yriioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpUBaeTCs M3YUYEHHBIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
TEOpPETHYECKU MaTepral U (PAKTOJOTMYECKUE CBEJACHUS O BellecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mias u HeopraHuyeckas
XUMUSD» OOyYaromuMCsl TMPEJOCTaBISETCSI BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIUM,
riyoxe TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3UPYIOILIEH.

Envnag cucrema 3HaHMM O BaXXKHEMILMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMHM COJEpPKaHUsA, HMEIOIIMMU KYJIbTYpPOJIOIMYECKUI M TMPUKIIATHOU
XapakTep. OTU 3HAHMS CHOCOOCTBYIOT NOHMMAaHHIO B3aMMOCBSI3U XUMHUHU C
JIPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATEIbHOW M MPAKTUUYECKOM
NeSATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLeccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIUBATH HMH(OpMaIUI0 U
OPUMEHSATh €€ i TONOJHEHUs 3HAHWM, peHIeHUs WHTEIUICKTYAIbHBIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1einom copepkanue yueOHOro
npenMera  «XUMHUS»  JIAHHOTO  YPOBHS — M3YyY€HHS  OPUEHTHPOBAHO  Ha
dopMupoBaHuE y OOYYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJIsI TOHUMAHHUS
¢unocopckux uiel, TakMX Kak: MaTepUabHOE €IWHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIIOBIEHHOCTh CBOWCTB BEIECTB HX COCTABOM H
CTPOCHHEM, ITO3HABAEMOCTh MPUPOAHBIX SBICHUNW MYTEM OJKCIEPUMEHTA U
pelIeHus] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMH U TEOPETHUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTUYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3aHUS HOBBIX
TEXHOJIOTUM U MaTEpHaOB.

B nmane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTUS M COLMAIM3ALUU
o0y4aloUxcs NPUHATHIE MPOTPAMMOM IO XUMHUU IOAXOABI K OIpPENeICHHIO
COJEp)KaHUs M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT —(popMmHpoBaHHUE
YHHUBEpPCAIbHBIX Yy4EOHBIX JEHCTBUHM, HMEIOIUX 0a30BO€ 3HAUEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: pEHIeHHs NpoOjieM, MOWUCKA, aHajau3a u
00paboTku nHGOpMAIIIH, HEOOXOTUMBIX JJIsi MPUOOPETEHUS OIBITa TPAKTUIECKOM
U HCCIEA0BATEIbCKONW JESTENIbHOCTH, 3aHUMAIOLIEN Ba)XKHOE MECTO B ITO3HAHHUH
XUMHH.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIEro o0pa3oBaHUs, IPU ONPEACTICHUH
COJIepKaTeJIbHOM XapaKTePUCTUKH LEJed HU3y4YeHHs MNpeaMeTa HalpaBJICHHEM
MEPBOCTENIEHHONW 3HAYMMOCTU TPAJULMOHHO NpU3HAETCS (OPMHPOBAHUE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHMsI, MPAKTHYECKOU
NEeATENBHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOJMYECKOM TOUYKHM 3PEHMsS] TaKOM MOAXOJ K OMNPENEICHUI0 Lelell M3ydyeHHUs
MIpPEeIMETA SBJISIETCS BIIOJHE ONPABIaHHbIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SIBISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIoUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHUX SIBJICHHH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpallIeHusl C BeIIeCTBAMH.

Hapsiny ¢ stuM, conepkaTenbHasi XapaKTepUCTUKa LEeJIed U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XUMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMUU B OOJNIbIIEH  CTENEeHM OTHAETCS  MPEeANOoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIONIETO HE
HA0OpoM 3HaHUW, a (YHKIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSAMHU aKTUBHOTO MOJYYEHUsS 3HAHUN M NMPUMEHEHUS UX B PEATbHOMN KU3HU
JUISl peIIeHUs] TPAKTUYECKUX 3a]1a4.

B cBs3u c 3TUM Tnpu U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEEe
3HAaUEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azganTtanys oOy4arlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHupOBaHME  WHTEUICEKTYyallbHO  PAa3BUTOW  JMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
PUMEHEHHEM;

dbopMupoBaHue 'y OOYyYarOIMIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[M), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3JIU4YHBIX BHUIAOB
NEATEeNIbHOCTU: PelleHusl mpoOeM, MOUCKa, aHaln3a U 00paboTKu HH(pOpMAIUH,
HEOOXOJMUMBIX [ TPUOOpPETEHHs] ONbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B T[IO3HAHUM XHMHUHU, a TakXKe MJIi OLEHKU C TMO3UIUN



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BELIECTB M XUMHUYECKUX
MPOLIECCOB HA OPraHU3M Y€JIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YUYaOIIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KMU3HEHHBIMH NOTPEOHOCTAMHU, UCIIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOUCKA U aHaju3a y4eOHOU U
HAY4YHO-TIONYJISIPHOM MH(OPMAIIMN XUMUYECKOTO COJEPIKaHNUS;

(dbopMUpOBaHUE U pa3BUTHE Y OOYUAIOIIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TMPOBEIACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPABJICHHOCTH XHWMHH, €€ BAXKHOM pOJIM B PEIICHUU TJIOOATBHBIX TpoOsieM
PaAIMOHAILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHUSI YIHEPTreTUYECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOPETEHHUS OIbITA
UCIIOJIb30BaHUS TOJTYYEHHBIX 3HAHUW MJI TNPUHATUS TPAMOTHBIX pElICHUN B
CUTYallUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSIMHU.

B yueOHOM mnaHe cpenHero oOImiero oOpa3oBaHUs MPEAMET «XUMUS»
06a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOiacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETHI.

OO611ee 4nco 4acoB, OTBEAEHHBIX JIJIST U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obmiero odpazoBanus, coctaBisier 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYeCKON XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MarTepuajoB. Teopust CTPOECHHUS OpPraHHYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMX BewlecTB. l'oMonorusa, wu3zoMepusa. XuMHUYECKas CBSI3b B
OpraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupukalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MPEACTABUTENIEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O0pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJACHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPALLICHUIO OPTAHUYECKUX BEILECTB
IpU HarpeBaHuu (TU1aBiieHHe, 0OYTIIMBAaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
POCTEHIIINE TPEJACTABUTENN aJKaHOB: (PU3WYECKUE W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUs] W TOPEHHUA), HAXOXKICHUE B MPUPOJE, IOIyYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
OpOCTEHIINE MPEACTAaBUTENN AJIKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBA
(peakuuu TUJIPUPOBAHHUS, TaJOTEHUPOBAHMS, THUApPATALUU, OKHUCICHUS W
NOJIMMEPU3ALINHN ), TOJTYYEHHE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— TpPOCTEHIINN TMpeACTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (peaklMy TUJPUPOBAHUs, TaJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3omn: coctaB, cTpoeHHE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu rajJjoreHUpOBaHUsS U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 101yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsS U HUMPOBAHUs), NONyYeHue U npumeHeHnue. TOKCUYHOCTD



apeHOB. ['eHeTMdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
HedTsaHble ra3pl. HegTes u €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEpEeroHka, KpPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKuil), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE C oOpa3lamMu IUIacCTMAacC, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hedpte» n  «Yromap», MOIEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIoreHONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITHUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHrie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTA PEAKIIMM MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHus

[IpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOJI W 3TaHOJN: CTPOECHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleHcTBUE METaHOa U 3TaHOJIa HAa OPraHU3M YeJIOBeKa.

MHOroatoMHbl€  CHOHUPTHL. JTUJICHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
duznueckre W XUMHUYECKHME CBOMCTBAa (B3aMMOACHCTBHE CO MICIOYHBIMU
MeTajulaMi, KaueCTBEHHAsl peaklvsi Ha MHOIOAaTOMHbIE cnupThl). JlelicTBue Ha
Opra’usM 4enoseka. [I[puMeHeHne rimmnepuHa U 3TUICHIJIMKOJIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue penona.

Anpperunpl U kemowvl. DoOpManbIAErui, aueTAIBICTUI: CTPOCHHE,
¢usnyeckue U XUMHYECKHE CBOWCTBA (pEaKLMU OKUCICHHS UM BOCCTAHOBJICHMUS,
KayeCTBEHHBIE PEAKIINH ), I0TyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpEJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKHE U XMMHUYECKHe CBOWCTBAa (CBOWCTBA,
o0miue IS Kiacca KUCIOT, Peakiusl 3Tepu(pUKaIim), TOTydeHUE U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBLIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble >3(QUpbl KaK MpPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponus
cioxkHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccuPuUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — nmpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBHE C
rugpokcuaom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHUE TIJIIOKO3bl), HaXO0XJAEHHE B MPUPOAE, NMPUMEHEHHE,
ouonorunyeckas poiib. @orocunre3. OpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupoiHbie nonuMepbl. CTpoeHue kpaxmana u
HesuTono3bl.  Pu3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C UOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX MPEBPAILLECHUN:
npoBeJieHre, HaOJII0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemau(ll), B3aummoneiicTBHe Kpaxmalia ¢ HOJIOM),
IPOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaumn.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

AzoTcoaepxkalire OpraHuuecKue CoeIMHEHNUS.

AMUHOKHUCTIOTBHI KaKk aM(OTEepHBbIE OpraHWYecKue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBa aMMHOKHUCIOT (Ha MpUMeEpe TiuiMHa). buonormdeckoe
3HauYe€HWE aMUHOKUCTOT. [lenTusl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHBIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJI0JICHHE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHHUH, LIBETHBIE PEaKIUN OEIKOB.

BbicoKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
[OJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPU3ALNH, CPEIHAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUH —
MOJINMEPU3ALMS U MOJTUKOHAEHCAIHS.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBIISIETCS 4YE€pe3 HCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAay4YHBIX ITOHATUH, TaK U IOHATHH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KJIacCU(UKALUSA, NEPUOANYHOCTb, HAOJIOEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

O®usuka: Marepus, DJHEprus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HSHEPreTUUECKUN YpOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHoOe€ COCTOSHUE
BELIECTBA, (PU3UUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOILJIUBO,
peCypCeBl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIAE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThl, MaTCpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOJYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOWTanmsiM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(DHUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cCUCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX WMH TPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOINYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crtpoenne BemiecTBa. XUMHUYECKash CBs3b. BHIBI XUMHUYECKOW CBA3MU
(KOBaJIEeHTHAsl HEMOJIApHAsl W TMOJIpHAasi, MOHHAs, MeTajuinueckas). MeXaHU3MbI
0o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BomopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. IOHbI: KaTHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKHU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PAaCTBOPBI.
MaccoBas 10Jisl BEIIeCTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHWYECKUX BEHIECTB. [ eHeThueckas CBSI3b HEOPraHUYECKHUX BEUIECTB,
MPUHAICKAIMX K PA3TUYHBIM KJIACCAM.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKOM XMMHHU. 3aKOH COXpPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [Hlarense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTasl, HEUTpaIbHas, IIEJIOUYHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanus taonui «llepuogudeckas cucrema xumuueckux siaementoB . U.
MenneneeBay, U3ydeHUE MOJeNield KPUCTAJUTMYECKUX PENIETOK, HAOMIOICHUE U
OTHCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHHE MePOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTalU3aTOPa, OMPEACICHUE CPE/Ibl PACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHue pa3audHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérnnie 3anaun.

PacuéTtei 1o ypaBHEHMSM XMMWYECKHX pPEakUuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PACUETHl C HCMOJB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
@du3nYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETalIoB (Ha mpuMmepe
KHCIIOpoJ1a, cephl, hochopa u yrieposa).

XHWMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANJIOB (TaJIOTEHOB, CEpPhI, a30Ta,
dbochopa, yrmepoma U KpeMHHsI) M HX  COCAUHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIIINX HEMETAIUIOB U UX COCAMHECHUM.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanemenToB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JIOUYEK
aToMoB MetasuioB. OOmue ¢uzndeckue cpoiicTBa MetaiioB. CriiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH Pl HANIPSYKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIe30, MEb) U UX COSTUHECHU.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TE€XHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl M3YUYCHHS BEIIECTB W WX NPEBPAILCHUN:
U3y4YeHHEe KOJIJIEKIMU «MeTamibl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAONIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHUIA ATIOMHUHHS C PAacTBOpPAMU
KHUCJIOT U IeJIouei, KaueCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJHO
U3 BEILECTB UMEET IIPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MNPUHIUIAX [POMBIIUICHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl I JIEKTPOHUKW, HAHOMATEpHUallbl, OPraHUYECKHUE U MHUHEpaJIbHbIE
yIOOpEeHUSI.

XuMHUsST U 3J0pOBbE YEJIOBEKA: IPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MacCHOTO MCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEJHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpraHn4yeckon xumuu B 11 Kiacce OCyIIecTBISETCS 4epe3 UCHOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaKk W TOHSATUN, SBIISIIOLUIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4yHbIM (pakT, rumoresa, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukauusi, MEePUOAUYHOCTb, HAOJIIOJACHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOTI, PATMOAKTHBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIWYMHBI U €IUHUIBI UX
U3MEpEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJaromuMHCs TporpaMM CcpeaHero o0imero oOpa3oBaHUsl (JUYHOCTHBIM,
METanpeIMEeTHbIM M NpeaMeTHbiM). HayuHo-mMeToauyecko OCHOBOM  JjIst
pa3paboTKH TUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHUs SBISIETCS CUCTEMHO-ICSITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEHEro
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPECIICHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATENIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, NPUCYIIMMH LIEIOCTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CLIOCOOHOCTU CTAaBUTh
LEJIU U CTPOUTDH KM3HECHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBAa, MPUHSATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHON ¥ TMPAKTHYECKOW JESITEIbHOCTH
O0Oy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaxIaHCKOrO BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPHU aHAIN3€ PA3JIMUHbBIX BUJOB YU€OHOU eI TEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTEUYECTBEHHON XUMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanau3e MHQPOpMAIMU O TMEPEIOBBIX JIOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUU,

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MIOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHME IIOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTeW 370poBOrO0 U Oe3omacHOro oOpa3za  KH3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOIO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-UCCIEI0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUHU
oOpaszoBanus, Oyaymied mnpodeccun M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUHU, UHTEPECOB U
notpedHocTeN 00111eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMS )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTXKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
MPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKHE
NOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUI U MIPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
ombITa NEeATENbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBHOU
NPAaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
npeAcTaBiIeHus 00 OKpYKaroleM MUPE KakK O €IUHCTBE MPUPOJbl U YEIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
IPUPOHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIEHHOCTH W BAXKHOW pOJIU B
CO3/IJaHUH HOBOW 0a3bl MaTepUagbHON KYyJbTYPhI, PEHICHUH TJI00aJbHBIX MPOoOIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA — CHIPbEBOW, DHEPr€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCOEIIHOTO TPpyAa U OKOJOTMYECKM KOMGPOPTHOM JKH3HU KaXJOTO 4YjeHa
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAaHUN IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeHero o011ero o0pa3oBaHus BKIOYAIOT:

3HAYMMBbIE U1t dbopmupoBaHus MHUPOBO33PECHUS oOy4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIpEIMETHbIE) OOIEHAyUYHbIE MOHITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M CHEHU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUs, SIBJIICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHs, UCCIIeI0BaHKe, HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U APYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC ICHCTBUSA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYJISATUBHBIC), o0ecrieunBaIOIINe dbopmupoBaHue G yHKIIMOHATBHO M
I'PaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIINH 00YJarOIINXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIbHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIBHBIMH, KOMMYHHKATHUBHBIMH W PETYISATHUBHBIMHU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU Nno3HaBaTeJIbHBIMH
JeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYIMPOBATH W aKTyaJHW3UpPOBaTh  MpoOJIEeMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpENICNIATh IEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MTOCTABICHHBIMU LIEIISIMH;

HCTIOJIB30BaTh MPU OCBOCHUM 3HAHWUM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKW TOHATUM WM yCTAHABIMBATH MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJISI OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAcCHU(PUKAIIMU BEIIECTB MU
XUMHUYECKUX PEaKIUM;

yCTaHABJIMBATh MNPUYMHHO-CICICTBEHHBIE CBS3UM MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUH), BBISABIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMbIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIETTH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEJACTABICHUS — XUMUYECKU T
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUN
peakIuu — TPU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
IPUMEHSATH Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIS BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XMUMHUYECKHUX
peaxkiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKIACHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIATh 32 XOIOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOMCKY METOJIOB pEIICHHS] MPAKTHYECKUX 3a7ad, IPUMEHEHUIO Pa3JIUYHBIX
METOA0B MO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4HO-
NOMyJIApHAsl JUTEpaTypa XUMHUYECKOTO COJIEpXkaHUs, CIPaBOYHbIE MOCOOUS,
pecypebl MIHTEpHETA), aHATM3UPOBATH MH(POPMAIUMIO PA3IUYHBIX BUAOB U (OpM
MpeCTaBICHUS, KPUTUYECKHU OILICHUBATH eé JOCTOBEPHOCTH 151
HEMPOTUBOPEUUBOCTH;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM IJsi BBINOJHEHHS Y4eOHBIX 3a1ad
OIPENIECIIEHHOTO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  NpelCTaBICHUS
uHopMalK (CXEMBbI, FpaUuKU, JUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBI $3bIK B KauyeCTBE CpeAcTBa Npu paboTe C
XUMHYECKOM HHpOpMalMe: NpUMEHSATh MeXnpeaMeTHble (duznueckue u
MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIBI, POpMyJibl, a00OpeBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJIsTHOCTH.

OBiajeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJ€ JUajora u/uin
JUCKYCCUHM,  BBICKAa3bIBaTh  UJeH, (QOpPMYyIHpPOBaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPETIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJlbTaTOB I03HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO JIM COBMECTHO CO CBEPCTHUKAMHM IIPH BBITIOJIHEHUU
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH padOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pean3alluu yueOHOTO MpoekTa U (GOPMYIUPOBATH BBHIBOIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIIECIOBAHUIN IYTEM COTJIACOBAHUS MO3WLIUNA B
X0J1e 00CYXJICHUS 1 00OMEHAa MHCHUSIMH.

OBjaieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATENbHOCTh, OMNpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBaTh M IO MEpE
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJIaraéMblii  aJrOPUTM JIEUCTBUHM TpU
BBIMIOJIHEHUN Y4E€OHBIX M HCCIEJOBATEIbCKUX 3a/Jay, BbBIOMpaTh Haumbojee
3¢ (deKTUBHBIN CcHOocO0 MX pelIeHus ¢ y4E€TOM IIOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIN3a
U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B TO3HAHUU SBIICHUU



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TOHATHS (XUMUUYECKUW DJIEMEHT, aToM, DJJICKTPOHHAs
000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TpYIINa,
paauKall, U30Mepusi, H30MEPhI, TOMOJIOTHUECKUN DS, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHACJIOPO/ W a30TCOJAEpKAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3aKkOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXallue B OCHOBE IMOHMMAaHUS TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONOTMYECKUE CBEJCHUS O CBOWMCTBaxX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKON 1eITeTbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIOJIH30BATh COOTBETCTBYIOIINE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COSAMHEHUH;

c(hOpPMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB MW ypPAaBHEHMH XHMMHUYECKUX PEaKIIHid,
M3rOTABIMBATh MOJIENN MOJIEKYJl OPraHUYECKHX BEIIECTB Ui HIUIIOCTPAIMU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3yYEHHBIX
OpraHWYECKUX BELIECTB IO UX COCTaBy U CTPOEHUIO K OINpEIeIEHHOMY
KJIACCy/TpyMIe COeANHEHUH (YrIeBOAOPObI, KHCIOPOJ U a30TCOAEpIKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIMHEHMs), JaBaThb KM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpHUBOIUTH TPUBUAILHBIC
HA3BaHUS OTJENbHBIX OPraHUYECKUX BEUIECTB (ITUJICH, MPOMMUIICH, AalleTHJIEH,
ATWJICHTINKOJb, TJHIEPUH, (HeHon, (popmanbIerus, ameTaableTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIIF0K034,
dbpykTO3a, KpaxmMall, UeJUI0I03a, TIIUIIH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MAacChl BELIECTB;

cOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3uYecKue W XMMHYECKHE CBOMCTBA THUIHUYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPraHWYEeCKHX BEHIECTB (METaH, 3TaH, ATHIECH, NPOINWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ, JTAHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs M YKCYCHasl KHCIIOTHI, TJIFOKO3a,
Kpaxmall, [eJIJTI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOUIMX XHMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (HeTb, TPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA
peakuuu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJ1aX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJII0JeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS I TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyZoii U Ja0OpaTOPHBIM OOOpPYAOBAaHHMEM, a TaKXKe MpaBWiIa OOpaIeHUs C
BEILECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMU IO BBIIOJIHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPTaHUYECKUX BEIIECTB IPU HAIPEBAHUHU, ITOJTyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OpPraHHYeCKUX
BEILECTB, JIEHATypalus OENKOB MpPU HAarpeBaHHWM, LIBETHbIE pPEAKIUU OEIKOB) B
COOTBETCTBUM C TpaBUJIAMH TEXHMKA O€30MaCHOCTU TMpU OOpallleHuH ¢
BEIIECTBAMU U JIA0OPATOPHBIM OOOPYIOBAaHHUEM, TMPEACTABISATh PE3yIbTATHI
XUMHUYECKOTO SKCIEepUMEHTa B (GOopMe 3alucyh YpPaBHEHUN COOTBETCTBYIOLIUX
peakiuii u (GopMyIHPOBAThH BEIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUUECKYIO
nHpOpMaILIMIO, TMOJYy4aeMyK U3 Pa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOU
undopmanuu, IHTEepHET U Ipyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro MOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPTraHUYECKUX
BEUIECTB, MoHUMas cMbica nokazarens IIJIK, moscHaTh Ha mpuMepax crnocoObl
YMEHBIICHUS] M MPEJOTBPALEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJIO0BEKA;

JUIsl 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOSHMsI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMH  MBIIUICHHS UM KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsL PEIISHUS MPAKTUUECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraloNue MOHATUSA (XMMHUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJICKYJa, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTB, 3JIEKTPOOTPUILIATEIILHOCTh, CTENIEHb OKHCJICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAsl, BOJOPOHAS ), KpUCTALIMYECKAs penIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] TUCCOLMAIINSA, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PEaKIMd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHUYECKUX SIBICHUN, (PAKTOJOTMYECKHE CBEJICHHS O CBOWCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCIOJb30BAaHUN BOKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JIEATETbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISITH XapaKTepHbIE MNPU3HAKU TOHSTHUMH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJB30BATh XUMUYECKYH) CHUMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELUIECTB M  ypPaBHEHMM XHMHMUYECKHX  pEaKIHi,
cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOpPraHMYECKUX BEIeCTB (yrapHbli ras, YrJIeKHCIbI Ta3, aMMHUaK, raméHas
U3BECTh, HETalIEHast U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPENIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAMHEHMSX PA3JIUYHOTO COCTaBa, BHUJ XUMUUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAS, METAJNTMYECKasi, BOJIOPOIHAS) B COCIUHEHUSIX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHasl, MOJICKYJspHas,
WOHHAs1, METAJUTMYECKasi), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUM;

c(hopMUPOBAHHOCTH YMEHU U yCTaHaBIIMBaTh MPUHAIIC)KHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeae€HHOMY KJacCy/TpyIie
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICH MEPUOANYECKOro 3aKoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 14 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMuueckux saemeHtoB JI. M. MenneneeBa, HCIONb3ys MOHATHA «S-, P-, -
AIEKTPOHHBIE opouTaNN, «OHEPreTUYECKue YPOBHU», OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHWYECKUX BJIEMEHTOB U UX COCAUHECHUU
1o nepuoaam u rpymmam [leppoandeckoin cucTeEMbl XUMUYECKUX deMeHTOB Jl. U.
Menneneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOATBEPKJIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXIAY HEOPraHHMYECKHUMU
BEILIECTBAMHU C IMOMOIIBIO YPABHEHHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHs KJIACCU(PUIIMPOBATH XWMHUYECKHE PEAKIMH TIO0
pPa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOUIUX BEILIECTB, TEINIOBOMY
3 dexTy peakuuu, U3MEHCHHUIO CTENIEHEW OKHCICHHS AJIEMEHTOB, OOpaTHMMOCTH
peaKkIuy, y4acTHIO KaTain3aTopa);

c(hOpMUPOBAHHOCTb YMEHHM COCTaBIISITh YpPaBHEHUS PEAKIUN pPa3IUYHBIX
THUIIOB, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS peaKMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBCHHBIH COCTaB PA3JIMYHBIX HEOPTaHUYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BEIIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pPacKpbhIBaTh CYIIHOCTh  OKHCIWUTEIBHO-
BOCCTAHOBHTEIIBHBIX PEAKIIUH IMOCPEICTBOM COCTaBJICHUS 3JCKTPOHHOrO OallaHca
ATUX PEaKIUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYESCKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUS] CEPHOW KHCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJIS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IpU XMMUYECKUX PEaKLMsIX, MacChl BEHIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS] MAaCChI
BEIIECTB, MPEBPAICHUS U COXPaHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBWja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa30oXKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTIpEJICTICHNE Cpeabl PAaCTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPA, BIUSHHUE PA3NTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKInH,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIIEHUE IKCIIEPUMEHTATBHBIX 3a/1ad 10
temaM «Metamiel» U «HemeTamns») B COOTBETCTBHUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpAIEeHNH C BEIIECTBAMHU M JTA0OPATOPHBIM 00OpYAOBAHHEM,
NPEJCTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (oOpMe 3amucH
YPaBHEHHI COOTBETCTBYIONIUX PEAKIMA U (OPMYyIHpPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA AaAHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAITNIO, TOJIy4aeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKAaIM, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo TMOBEJeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsi M OKPYXAIOIIEW MPUPOJHON Cpellbl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBHS Ha )KMBBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax crocoObl yMEHBIICHUS WU
PEAOTBPAILCHHS UX BPEIHOTO BO3JICUCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYECHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHE
NPUMEHATh 3HaHHUSI OO0 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Mertambl 6
2.2 Hemeranms 9 1
53 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5
' BeIlleCTB
Utoro mno pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 oprannueckux BemiectB. Homenkiarypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJTKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
IIPEICTAaBUTENN AJIKEHOB
3 [Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLIL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakuuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MpUHAIEKANTUX K Pa3IMYHbIM KilaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOYKTHI €€ mepepaboTKu

16 KoutponsHas pabota no paszaeny
«YTIIeBOJIOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOTroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE
U XUMHYECKUE CBOMCTBA, TPUMEHEHNE

20 Anbrerunsl: GopMaibaerua u
aneTanpaeru. AeToOH

21 OnHOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upos

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxneiimme npeacTaBuTeN: TIIOK03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJIUMEPBI
KoHTposbHas paboTta 1o paszaeny

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMHMH U aHHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Omosiornueckoe 3HaueHue. Ilentuap

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIE TTOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIE METOJIBI CHHTE3a




[InmacTmaccel, KaydyKkd, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI pecypeE!
XUMHUYECKUH DIIEMEHT. ATOM.
2. DneKTpoHHas KOHQUTypalus aTOMOB 1
[Tepuonnueckuii 3akoH u [lepuoanueckas
3 cucTeMa XuMu4eckux 3meMenToB Jl. U. 1
' MenpeneeBa. IX cBsi3b C COBPEMEHHOU
TEOpHUEN CTPOECHHS aTOMOB
4, Bxoanas koHTpoJIbHAS paboTa 1 1
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
5. XUMHUYECKUX JIEMEHTOB U UX COCAUHEHUH 10 1
IpyIIaM U epruoaam.
3HaueHue MepuoIMYECcKOro 3aKOHa U
6. CHUCTEMbI XUMUYECKHUX d1eMeHToB [I.1. 1
MenzeneeBa B pa3BUTUN HAYKU
CrpoeHue BemiecTBa. XUMUYecKasi CBsI3b, €€
7. BH/IbI; MEXaHU3MbI 00pa30BaHUs 1
KOBaJICHTHOM CBSI3H.
8. Bonoponnas cBs3b 1
9 BanieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD. 1
' CreneHb OKUCIIECHHUS.
10 BemectBa MoJiekyasipHOTO U 1
HEMOJIEKYJISIPHOTO CTPOEHUS
11. | IloHsiTHE O TUCTIEPCHBIX CUCTEMAX. 1




HcTuHHBIE U KOJJIOUIHBIE PACTBOPBL.

12.| MaccoBas 1015 BEIIECTBA B pacTBOPE
Knaccugukanus 1 HOMEHKIATypa
13 HEOPraHWYECKUX COCAMHCHU.
14 I'eneTnyeckas CBSA3b HEOPraHUIESCKHX
"|  BeleCTB, Pa3NIMYHBIX KIACCOB
Krnaccudukarus XuMHUECKUX pEeakiui B
> HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH
16.| coxpaHEeHHS ¥ MPEBPAIICHUS YHEPTHH TTPH
XUMHYCCKHAX PEaAKIIHSIX
17.| Ckopocth peakiuu. OOpaTuMbIe PEaKIuu.
18. Xwumwuueckoe paBHOBECHE
[Ipaktrueckas padota Ne 1. «Bnusiaue
19. | pa3nu4HBIX PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakinm»
20.| DIeKTpoIuTHYECKas TUCCOIHAITUA.
[Mousitue o BogopoaHOM mokasarese (pH)
21 pactBopa.
29 Peakiiun nonHoro oomeHna. ['maposms
| OpraHM4ecKHX M HEOPraHHMYECKHMX BELIECTB
OKHCAUTENFHO-BOCCTAHOBUTEIHHBIC
23. pEaKInu.
24 [TonsiTHe 00 27eKTPOIM3€E PACIIIABOB U
| pactBOpOB coeii
- KoHnTtponsHas paborta no pasaeny

<<TeOpeTI/I‘{CCKI/Ie OCHOBBI XUMHUH)»




Meramisl, ux nonoxxeuue B [lepuonuueckoit

26.
cHUCTeMe XUMUUYecKuX 3jieMeHToB /1. 1.
MenieneeBa 1 0COOCHHOCTH CTPOCHUS
27 aTOMOB.
28.| OOume puzmueckre cBOMCTBa METAIUIOB
29. | CrmiaBel METAJIOB.
30 DNEKTPOXUMHUECKUN Psijl HANIPSDKEHUN
| MeramioB
XUMHUYEeCKHEe CBOMCTBA BaXKHEHIIIMX
31. | MeTa/uIoB (HaTpUi, Kamui, Kaabllui, MarHui,
AIIOMHUHUI) U UX COeTMHEHUN
XUMHYECKHE CBOMCTBA BaKHEHIITUX
32.| wMertamioB (HaTpUi, Kaaui, Kaabluid, MarHui,
ATIOMUHHN) U UX COCTMHECHUM
XHUMHUYECKUE CBOMCTBA XpOMa U €0
33. COEMHEHUN
34 XUMHUYEeCKHe CBOMCTBA MEIH U €TI0
"l coemuHeHU
XHUMHUYECKUE CBOMCTBA IMHKA U €ro
3. COEMHEHU N
36 XHUMHYECKHE CBOMCTBA LIMHKA, JKEJIe3a U €ro
"l coemuHeHU
[Ipaktuyeckas pabora Ne 2. "Pemenue
37.| DBKCIEpUMEHTAJIbHBIX 337a4 110 TEME
«MeTamie»"
HeMmeTtannsl, uX m0JI0KEHHE B
38.| Ilepmoanueckoii cucteMe XUMHUYECKUX

anemenToB /. 1. Menneneepa




Oco0OeHHOCTH CTPOSHUS HEMETAJUIOB U MX

39.
aToOMOB
40.| Dusznyeckue CBOMCTBA HEMETAIIOB.
" AmtoTponiusi HEMETaIOB (Ha IpUMEpE
| Kkuciopoza, cepbl, pocdopa u yriepoaa)
42 XUMHYeCKHe CBOMCTBA TAJIOTEHOB U MX
| coenuHeHUN
XHUMHUYECKUE CBOMCTBA CEPBI U €r0
3. COEIMHEHUIT
44 XuMHUYeCcKre CBOMCTBA a30Ta M €ro
"l coemuHeHUi
45 Xumudeckue cBorctea pocdopa u ero
"| coenuHeHWit
46 XUMHUYECKHE CBOMCTBA yriaepoaa u ero
"l coemuHeHU
XUMHUYECKUE CBOMCTBA KPEMHHUS U €TI0
47. COEMHEHUN
48 [IpumeHeHne BaKHEUIIINX HEMETAJUIOB U UX
"l coemuHeHU
O0o001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110
49. teMe «Hemeramiby.
50 Borurcnenus o ypaBHEHUSIM XUMHUYECKUX
| peakuMil U TEPMOXMMHYECKHE PACUETHI
IIpaktuyeckas padora Ne 3. «Pemenne
51. | SKCIEepUMEHTAIBHBIX 3a/1a4 110 TeMe
"Hemertanabl"»
59 KonTtponsHas paborta no Temam «MeTaib

n «HemeTtanab




53. | Heopranuueckue KUCIOTHI. 1
54.| OpraHuueckue KHUCIOTHI. 1
55. | Heoprannueckue OCHOBaHHUS 1
56. | Oprannueckue OCHOBAHHS 1
57.| AwmdoTtepHble HEOPraHUYECKUE COCTMHEHUSI. 1
58.| AmdorepHBIe OpraHUMYECKUE COCTMHCHHSI. 1
5 I'eHeTnyeckas CBA3b HEOPraHUICCKHUX H 1
OpPraHWYECKUX BEIIECTB
Poinb xuMum B 00eCIieueHHH 3KOJIOTHISCKOM,
60.| sSHepreTMYecKOW M MUIICBOW OE30MMACHOCTH, 1
Pa3BUTHUU METUITUHBI
Ponp xuMuu B 00ecIieueHuH SYKOJI0THYECKOH,
61. | DHEPreTHYECKOW U MUIEBON OE30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[Ipencrarnenuss 06 0OIMMUX HAYYHBIX
62.| NPUHIUIIAX TPOMBIIUICHHOTO MOJTYYCHHS 1
Ba)KHEHIIINX BEIIECTB
[IpencraBienust 00 OOMIKUX HAYYIHBIX
63. | MPUHIUIIAX IPOMBIILIEHHOTO MOJTYy4eHUS 1
BOKHEHIINX BEIIECTB
64.| UYenoBek B MHUpE BEIIECTB U MaTepHajIOB 1
65. | UYenoBek B MHpE BEIIECTB U MaTepUAIOB 1
66.| Xwumwus u 310pOBbE YETOBEKA 1
67. | XuMHS U 3I0pOBbE YETIOBEKA 1
68 HroroBas koHTpoOJIbHAs paboTa. 1

HpOMe)I(YTOLIHaH arTecTanuAa




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






