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MMOACHUTEJIBHAS 3ATIMCKA

PabGouass mporpaMma mo XMMHUU Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpedoBaHUI K pe3ysibTaTaM OCBOCHHUS
benepanbHOM o0pa3zoBaTeIbHOM IpOrpaMMBbl CPEIHETO o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DegepasbHOM ToCydapCTBEHHOM
obOpazoBatenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4yeOHOro mpeaMmera «XuMus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoi
Qdenepanuy, peanu3ylOIIMX OCHOBHbIE 00pa3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX ToIokeHu «CTparerun pa3BuTHs BocnuTaHus B Poccuiickoi
Oenepauuu Ha niepuon no 2025 rona» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHUST Ha YpPOBHE YIIIyOJIEHHOTO H3yYCHHS 3aHUMaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTO oOpa3oBanus ydamuxcsa 10-11 xmaccos.
W3yuenue mnpeamera, peanusyemMoe B YCIOBHSIX AU(GEepeHIIMPOBAHHOIO,
npouiIbHOrO0 OOyYeHHMs, MpU3BaHO obOecneunTh 0O0IEe00pa30BaATENbHYI0 U
OOIIEKYJBTYPHYIO TOATOTOBKY BBIMTYCKHHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aJlanTalii UX K ObICTPO MEHSIOIIUMCS YCIOBHUSM KU3HHU B COITUYME, a TAKXKE IS
NPOJOJIKEHUST OOYUYEeHHs] B OpraHM3alusix MpodecCHOHATBHOrO0 00pa3oBaHMs, B
KOTOPBIX XUMHUS SBISAETCA OJHOU U3 MPUOPUTETHBIX TUCIUILIIUH.

B nporpaMve mno XMMHHM Ha3HAu€HHE TpeaMeTa «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpPNpETalMi0 B  COOTBETCTBMM C  OCHOBOIOJIAralOUUMU
nosioxenusmu GI'OC COO o B3auMMOOOYCIIOBIIGHHOCTH IIeJIeH, Ccoaep KaHus,
pe3ynbTaToB OOyueHHs M TpeOOBaHUN K YpPOBHIO TOJATOTOBKH BBIITYCKHUKOB.
CBHUIETETECTBOM TOMY SIBIISIFOTCSA CJEAYIOIIME BBIMOJIHSEMBIE MPOTPAMMOM IO
XUMUHU (PYHKITHN:

e uH(}OpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpoil obecreunBaeT
MOJIyYeHHUE TIPEJICTABICHUS O IMIENsAX, COJEpKAHUHU, OOIel cTpaTeruu
oOydeHusl, BOCTIUTAHUS U PA3BUTHS 00YJaIONIUXCs CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpPraHU3AIMOHHO-TUTAHUPYIOIIAs, KOTOpas peaycMaTpUBaEeT
onpe/iesieHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCIEAO0BATEIBbHOCTU
U3y4YeHHs] Y9eOHOTO MaTepuasna, KOJUYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTUK; TOAXOJ0B K (OPMHPOBAHHUIO COJMIEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa30BaTENIbHBbIX JOCTHKEHUM OOyYarolmuxcs B
paMKax HWTOTOBOM arrecTtanud B (GOpMe EeIMHOTO TOCYIapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Tporpamma asis yrimyOn€HHOTO U3YICHUSI XUMHUH



e YCTaHaBJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepkKaHue, 00s3aTeIbHOE
JUIT U3Yy4eHUs] B paMKaxX OTIENbHbIX Npoduiiel, mnpeaycmaTpuBaet
pacrpesieieHue U CTPYKTYpUpPOBaHHE €ro IO KiaccaM, OCHOBHBIM
CoJiep>KaTeNbHBIM JTMHUSIM/pa3iesiaM Kypca;

e J1aT MPUMEPHOE paclpeielieHne Y4eOHOTO BPEMEHHU, PEKOMEHYyeMOIo
JUISL U3YYEHUS OTJIETBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCIEAOBATEILHOCTh HW3YUYCHHUS Yy4eOHOro
Marepuanga ¢ y4€TOM JIOTUKHU MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOJIUYECKYI0 MHTEPIPETAIMIO IIeJICH U 3a/1ad W3y4YeHUs MpeMeTa
Ha yrJIyOJIEHHOM YPOBHE C YU4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero o0Omero o0pa3oBaHMS, COJEPKATEIBHON XapaKTEPUCTUKH
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeNlbHOU
IPOTPAMMBI CpeJHero o01ero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKXe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUH  O0Oy4Yarmierocs IO OCBOCHUIO
COJIepKaHusI TIpeAMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusA. 3a TpelelaMd YCTAaHOBIEHHON MporpaMMoil M0  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABISIONICH CoMep)KaHus y4eOHOro mpeaMera
«XuMus» OCTa€TCs BO3MOKHOCTb BBIOOpa €ro BapHaTHBHOM COCTaBIISIOUIEH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBHM C HAINpaBICHUEM KOHKPETHOTO
npoduias 00yueHus.

B cooTtBeTcTBMM ¢ KOHIeNTyaldbHbiMU mnojioxkeHusiMu PI'OC COO o
Ha3HAYEHUW TPEIMETOB 0a30BOTO M YIIIyOJIEHHOTO YpOBHEW B CHUCTEME
mudGepeHIIMPOBAaHHOTO OOyYEeHHUSI Ha YPOBHE CpPEJIHETr0 O00IIero ooOpa3oBaHUS
XUMHSIT Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HANpaBiIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCIAEAYIOUMM  3TalloM  MOJYYEHUS  XUMHUYECKOIO
oOpa3oBaHMsA B paMKaxX W3YYCHHs] CIEIUATbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX TUCIUIUIMH B By3aX M OPTaHMU3AIUSAX CPETHEro MpodecCHOHATBEHOTO
oOpa3zoBanusa. B 93Toil CBs3M u3ydeHHe TmpenMera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO HAa paclldpeHue U  yriayOJIeHHe TEOpEeTUYECKO |
MPAKTUYECKON MOATOTOBKM OOYYaIOIINUXCS, BHIOPABIIMX OMPENEAEHHBIN TPOdUIb
oOydeHHsI, B TOM YHCJIE C MEPCIIEKTUBOM MOCIEIYIONIETO MOTYYCHHSI XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccruonansHoro oopasoanus. Hapsay ¢ aTum,
B cBere TpeboBaHuii PI'OC COO K TUTaHHPYEeMBIM pe3yiabTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEIbHON MPOTPAaMMBbl CpPEHETO OOIIEro o00pa3oBaHUS
U3YyUYCHHUE NMpeaMeTa «XUMHUS» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3aj1ad



BOCIIMTAHUS U COLMAIBHOTO Pa3BUTHs OOydarommxcs, Ha (OpMHpOBaHHE y HUX
OOIIEHHTEIIEKTYaIbHBIX YMEHUH, YMEHHHM palMOHATU3alUNd Y4eOHOTO Tpyaa |
O00OOIIEHHBIX  CIIOCOOOB  JIEATEIBHOCTH, HMMEIOUUMX  MEKIUCUUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBnsomumMu peaMeTa «XUMUs» Ha YPOBHE YIIyOJIEHHOTO M3YYEHUs
SBIIAIOTCS  YIUIyOJNI€HHBIE Kypchl — «Opranumdeckas xumusi» u  «OOmas u
Heopranuyeckass XuMusy». [Ipu omnpeneneHnu MOaX0A0B K OTOOPY U CTPYKTYpPHOU
OpTraHM3allMd COJEP)KaHHUS STUX KypCOB B TMPOTpamMMe IO XHMHH 32 OCHOBY
npuHATel nojoxkeHus PI'OC COO o pasznuuusax 06a30BOro u yriayOJa€HHOTO
YPOBHEH M3yUYeHHUsI TIPEMETA.

OcHoBy coaepxaHusi KypcoB «Opranumyeckas xumus» #u «OOmas u
HEOpraHWU4YecKass XHMHs» COCTaBJIICT COBOKYIMHOCTH MPEIAMETHBIX 3HAHUN W
YMEHHUN, OTHOCAIIMXCS K 0a30BOMY ypOBHIO HM3Y4YCHHs TIpeaMeTa. JTa CUCTeMa
3HAHMM TOJy4YaeT ONpeNeIEHHOE TEOPETUUYECKOE JIOMOJHEHHE, T03BOJISIOINIEEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIMi 00BEM  (PaKTOIOTHUYECKOTO
matepuana. Tak, Ha yriayOJIEéHHOM YpOBHE H3y4eHMsI TNpeaMera obOecreueHa
BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIHYCHUs OO0BEMa 3HAHMA O XUMHUYECKUX
DJIEMEHTaX W CBOWCTBAaX MX COCJAMHECHHWU HAa OCHOBE PACIIUPCHHS U YTIIYOJICHHS
NPEJICTaBIEHUH O CTPOCHHM BEIIECTBA, XUMHUYECKON CBS3UM U 3aKOHOMEPHOCTSX
POTEKAHMs PEaKIUi, pacCMaTPUBAEMbIX C TOUYKH 3PEHHUS XMMHYECKOW KUHETHUKH
U TepMoaMHaMHKHU. V3ydeHuwe mnepuomuueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOEHUU aToMa. XHUMHYEcKasi CBS3b
OOBSCHSAETCS C TOYKH 3PEHUS YHEPreTUYECKUX U3MEHEHUI npu e€ 00pa3oBaHUU U
paspylieHnd, a TaKkKe ¢ TOYKH 3pEHHUs MEXaHHW3MOB e€ oOpazoBaHus. M3yueHue
TUNIOB ~ pEaKIud  JOMOJHsAeTCs  (opMupoBaHMeM  TpeAcTaBiIeHUH 00
ANEKTPOXUMHUYECKUX TMPOIIECCaX M ANEKTPOIU3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHH TMPU PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUI yAENseTcsS 0c000e BHUMaHUE BOMPOcaM 00 3JEKTPOHHBIX d(deKrax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIuil.

Ocoboe 3HaueHWe UMEEeT TO, YTO Ha COJEp)KaHUE KYpCOB XHUMHHU
yrayOn€HHOTO YPOBHS U3YYCHHUS IS KJIACCOB OMPENEIEHHOTO Mpoduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JJOMOJHEHWH K OOmel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIUSHUE CMEKHBIE MpeAMeThl. Tak, Harmpumep,
B COJICpKaHUM TpeaMeTa ISl KJIACCOB XUMHUKO-(pu3uyeckoro nmpoduist 60bInoe
3HaueHWEe OYyIyT MMETh AJIEMEHTHl y4eOHOTO MaTepuayia mo oomeir xumuu. [lpu
M3y4eHUH TIpeIMeTa B JaHHOM Clydae akIeHT OyAeT caelaH Ha OOIIHOCTH
METOJIOB TO3HAHMSI, OONTHOCTh 3aKOHOB M TECOPUH B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKyJIsipHasi Teopusi (MOJIEKyJsipHasi Teopus B (U3UKE), 3aKOHBI COXPAHEHUS



MacChl M DHEPIHM, 3aKOHbl TEPMOJAVHAMUKH, 3JIEKTPOJIM3a, NPEACTABICHUS O
CTPOCHMHM BEUIECTB U APYTOE.

B TO xe BpeMs B colepKaHMM IpeAMETa U1 KIACCOB  XUMUKO-
Ounonornyeckoro npoduiis OONbIINKA yAENbHbIA BeC OyleT UMETh OpraHuyecKas
xumusi. B sToM chaydae mpenocTaBiseTcss  BO3MOXKHOCTb g Oojee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMUSI  XMMHMYECKOW  OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MNpPUMEpYy, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIUJIbI, OEJIKH, YTIJIEeBOJbl, HYKICHMHOBBIE
KHUCJIOTHI M Apyrue. [Ipm 3TOM 3HaHUA O COCTaBE M CBOWCTBAX NpPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIYXKAT OCHOBOM Uil W3YYEHHUS
CYLIHOCTH MPOILECCOB (POTOCUHTE3A, AbIXaHUS, MUIIIEBAPEHUS.

B nmane ¢dopmupoBaHHs OCHOB Hay4HOrO MHPOBO33PEHUS, OCBOEHUS
OOIIIEHAYyYHBIX METOJIOB MTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUSI HaYUHBIX
3HAHUW M3yYCHHE TMpeaMera «XUMHUsS» Ha YIrIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBI3AX C Yy4eOHbIMM TpeIMETaMH, BXOIAIIMMU B COCTaB
npeIMeTHbIX obOnacteir «EcTecTBeHHO-HayuyHble mpeaMeTsl», «MaTtemaTuka u
uHpopmatuka» u «Pycckuii a3bIK U TUTEpATYpPAY.

[Ipy wm3ydyenun yuyeOHOro mnpenMera «XHUMHUS» Ha YrIyOJEHHOM YpOBHE
Tak)Ke, Kak Ha YpPOBHE OCHOBHOI'O M CpeAHero oodiero oopasoBaHus (Ha 0a30BOM
ypOBHE), 3a7laueil MEepBOCTEIICHHON 3HAYMMOCTH SIBIISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJBTYpHI. Penienue
ATOW 3a7aud Ha YrIyOJNEHHOM YpPOBHE HW3Y4YEHHUS IMpeAMeTa Mpearnosaraet
pean3alMIo TAKUX LIEJIeH, KaK:

e (opmupoBaHue TNpeNCTABICHUN: O MaTepUaTbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U I03HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBCHHBIX HayK M e€ BeAyled poiu B oOecredeHHH
YCTOWYMBOTO  pa3BUTUS  YENOBEYECTBA: B  PEIICHUH  MPOOJeM
AKOJIOTHYECKOM, YHEPreTUIECKON M MUIEeBON O€30MacHOCTH, B Pa3BUTUU
MEJULIHAHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB JHEPTUH, B
00ecCnevyeHnn paluoHaIbHOTO MPHUPOIONOIB30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI M OOILIEH KyJIbTyphl UYEIOBEKa, a TaKKe SKOJIOIMYECKU
000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3JI0POBbIO U IMIPUPOIHOI cpeje;

e OCBOCHHE CHUCTEMbl 3HAaHMM, JEXKAlUX B OCHOBE XUMHUYECKOU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaJIbHbIX
MOHATHM, 3aKOHOB M TEOPUW XHWMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAaJAMOJIEKYJIPHOM, O  TE€PMOAMHAMHUYECKUX W
KMHETHYECKUX 3aKOHOMEPHOCTAX ITPOTEKAHUSA XUMHUECKUX PEAKLIMM, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIEPCHBIX CHCTEMaX, 00 00Iux
HAyYHBIX MPUHITUTIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y 00yYaromMXxCcst OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUN IS OOBSICHCHUS
KJITIOYEBBIX HJICEH W TPOOJEM COBPEMEHHOW XUMUH, JJIs OOBSICHCHHS M
IIPOTHO3UPOBAHMS SBJICHUHN, UMEIONIUX €CTCCTBEHHO-HAYUHYIO MPHUPOIY;
IPaMOTHOTO PEIICHHS TPOOJIeM, CBI3aHHBIX ¢ XUMHEH, IPOrHO3UPOBAHHSI,
aHaJu3a M OIEHKU C MO3UIINI HKOJOTUYECKON 0€30MacHOCTH MOCIIeICTBUI
OBITOBOW W TPOW3BOJCTBEHHON JCATCIBHOCTH 4YEJIOBEKA, CBSI3aHHOW C
XHMHYECKUM  TMPOM3BOACTBOM, HCIIOJB30BAaHUEM U  IepepaboTKOH
BEIIICCTB;

e yrayOJeHWUE  TIPEACTABICHWA O  HAYYHBIX  METOAaX  IO3HAHWS,
HEOOXOUMBIX IS TPHOOPETCHHS YMEHUW OPUCHTUPOBATHCS B MHUPE
BCIICCTB M OOBSICHCHHMS XUMHUYCCKUX SIBJICHHHA, WMEIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUECKOMN JCATEIHPHOCTH U IMMOBCEIHEBHOMN YKM3HU.

B 1muraHe peanmzanuu  MEepBOOYCPETHBIX BOCIUTATEIBHBIX M Pa3BUBAIONIUX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CpPEIHETOo OOINero oO0pa3oBaHUS MPU U3YYCHHH
npenMera «XuUMHUS» Ha  yIIYOJIEHHOM  YPOBHE OCOOYH0  aKTyaJlbHOCTH
IPUOOPETAIOT TAKUE EIH U 3a7a4l, KaK:

e BOCMUTaHUE YOEKIEHHOCTH B I[IO3HABAEMOCTH SBJICHUN MPHUPOJIDI,
yBaXEHUS K TMPOIlECCY TBOpPYECTBA B O0JACTH TEOPETHUYECKUX U
NPUKJIAIHBIX MCCIEOBAaHUN B XUMHUHU, (HOpMUPOBaHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHEC MOTHBAIlMM K OOYYEHHIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCIHUTAaHHIO  HAa  OCHOBE  YCBOCHHS
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOydaromuxcs, (GopMHpOBaHHE Yy HHUX CO3HATEIHLHOTO
OTHOIICHHUS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHUIO KaK
YCIIOBHIO YCIICITHOW MPOGeCCHOHAILHONW M OOIIECTBEHHOM JEATEeILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0 W TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HU;

e (opmupoBaHHe yMEHHWH W HABBIKOB Pa3yMHOTO MPHPOAOIOIH30BAHUS,
Pa3BHUTHE DKOJIOTHYECKOU KYJIbTYpPhI, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOMN AEATEIBHOCTH.

OO6muiee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI MU3YYCHUS XUMHUH HA YTITyOJIEHHOM
YpOBHE cpefHero odiuiero odpazoBanusi, cocraBisier 204 yacoB: B 10 kimacce —
102 vaca (3 gaca B Henenmo), B 11 xnacce — 102 gaca (3 yaca B HeJeIio).



COAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUA

TeopeTnueckue 0OCHOBbI OPraHMYECKON XUMHH.

IIpenmer ©  3HA4YeHHE  OPraHUYECKOM  XMMMHU, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COSAUHEHHM.

DNEeKTpOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMS. BasleHTHBIE BO3MOXHOCTM aToMa yriepoaa. XuUMHYecKas CBS3b B
OpraHMYecKuX coeAuHeHusx. Tumbl THOpUAM3ALMKM ATOMHBIX  OpOUTalIel
yraepoaa. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOU CBs3U (OOMEHHBIA U JTOHOPHO-
aKkuenTopHblil). TUNB TEpPEeKpbIBaHMS ATOMHBIX OpOUTaneil, ©- U T-CBSA3M.
OnunapHas, nBoWHasE U TpoiHasi cBA3b. CrocoObl pa3phiBa CBs3EM B MOJIEKyJax
opranndeckux BemiecTB. [loHsTHe O CBOOOJHOM paaukane, HykjIeopuie u
anexTpoduIe.

Teopust cTpoeHuss opraHnyeckux coeanHennii A.M. bByrtnepoBa w
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJI. 3HAYEHUE TEOPUU CTPOECHHUS
OpraHMYecKuX coequHeHud. MoleKynspHble U CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (QOpMYJIbl pa3IuYHBIX BUIOB: pPa3BEPHYTas, COKpalIEHHa,
ckenetHad. WM3omepus. Buasl wnsomepun: CTpyKTypHas, NIPOCTPAHCTBEHHAS.
OnexTpoHHble YPDHEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupUKAMM OpraHUYEcKHX BemiecTB. [loHsTHE O
bynkimonanbHou rpymme. ['omonorus. 'omonoruueckue psanpl. CuctemaTudeckas
HOMeHKIaTypa opranndeckux coeauneHuii (IUPAC) u TpuBHajabHBIC Ha3BaHUS
OTJEJIBHBIX PEACTABUTEIECH.

Ocobennoctu U Kiaccupukanus OpraHUYEeCKUX peakiuil. OKUCIuTeIbHO-
BOCCTaHOBHUTEJIBHBIC PEAKIIMU B OPraHUYECKOWU XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHUS BELIECTB U MX MPEBPAILCHHI:
O3HAaKOMJICHHE C OO0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIIBITHl [0 MPEBPALICHUI0 OPraHMYECKUX BEILIECTB IIPU HArpEBaHUU
(nnaBneHue, oOyIJIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENIEH MOJIEKYI
OpPraHWYECKUX BELIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psiji ankaHoB, 001Iast ¢popMyia, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJ alKaHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuTaneil yriepoaa, c-cBa3b. PU3MUYECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA QJKAaHOB: PEAKIHMH 3aMEIICHUs, H30MEpPHU3aIINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOTIU3a, KpeKuHTa, ropenus. [Ipencrapienue o
MEeXaHU3ME PeaKIui paauKalIbHOrO 3aMEeIICHUSI.

Haxoxnenue B npupoje. CiocoObl MOTyuYeHHs U MPUMEHEHUE aJTKaHOB.

Huknoankanel. O0mas ¢popmynna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI U XUMHYECKHX CBOMCTB MabIX (IUKIONpONaH, UUKIOOyTaH) U
OOBIYHBIX (LIIMKJIOTNEHTAaH, IUKJIOTeKCaH) HUKIoalkaHOB. CrocoObl MOJYy4eHUS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omosorudyeckuil psii ankeHoB, oOmas ¢Gopmysia, HOMEHKIATYpa.
DJIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYlI  aJKEHOB, Sp2-
rudpuan3alus aTOMHBIX OpOuTaned yriepojaa, 6- W n-CBA3u. CTpyKTypHas u
reoMeTpuyeckas (LHMc-TpaHc-) wu3oMepus. Du3nuUeckre CBOWCTBA aJIKCHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMU MPUCOCTUHEHUsS], 3aMEIICHUS B O-TIOJIOKEHUE
npy JABOMHON CBsI3U, MojuMepu3anuu W okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIe peakiinu Ha ABONHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS] U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus aikagueHoB (CONPsHKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposarusie). OCOOCHHOCTH AJNEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
conpsbkEHHBIX  aueHoB, 1,2- wu  1l4-npucoenunenue.  Ilomumepuzanus
CONpsDKEHHBIX AUeHOB. CrTOCOOBI MOTyUYeHUs U PUMEHEHUE aJIKaueHOB.

Anxunbl. ['oMonorudyeckuit psj ankuHOB, 001Ias Gpopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKWHOB, Sp-
rudpuau3anus aTOMHBIX opOuTanei yriepoga. Ouznyeckue CBOMCTBA ATKUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKUUMU  NPUCOCAMHEHUS,  AUMEPU3ALMH U
TpUMEpHU3ALNK, OKUCIeHUsA. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBEHHBIC peaklni Ha TPOWHYIO CBA3b. CIIOCOOBI MOMYUCHUS
U IPUMEHEHHE AJKUHOB.

ApoMaTH4eCKue YIJIeBOAOPO bl (apeHbl). ['OMOJOrMYECKUil Pl apeHOB,
obmrast opmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJbl OeH30ma. DHU3WYECKHE CBOMCTBA apeHOB. XHWMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMENICHUS B O€H30JbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paAuKale, pEeaKkUUd MPUCOEAUHEHHUS, OKHCICHHE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OpPUEHTUPYIOMIEM JEUCTBUHM 3aMECTUTEICH B
OCH30JIbBHOM KOJIbIIE Ha TPUMEpPE AaJKWIBHBIX PaJUKaNIOB, KapOOKCWIHHOM,
TUAPOKCWIBHOM, aMHHO- M HUTPOrPYIIMbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTUpoia. [lonumepuszanus ctupona. CrnocoObl MONyYeHus U
MIPUMEHEHUE apOMaTUYECKHUX YTIIEBOIOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsHBIE ra3bl. HedTh U €€ mpoucxoxaeHue.
KamenHnblii yronp u npoayktel ero nepepadotku. CrnocoOsl nepepadboTku HedTH:



MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaTUTHYECKUM), PUPOPMUHT, MUPOJIH3.
[IponykThl nepepabOTKU HEPTHU, UX MPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

['eneTnyeckas cBA3b MEXKIY pa3IMUHBIMU KJIaCCaMU YTIIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMeleHrs TajoreHa Ha THAPOKCOTPYINY, HUTPOTpynmny, LHAHOTPYIY,
amuHorpymnmy. JlelicTBue Ha TrajJoreHIPOU3BOJHBIE BOJHOTO W CIUPTOBOTO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstue 0 METAJLUIOOPTaHUYECKUX COCIUHEHUAX. Hcnonb3oBanue
raJIOreHIPON3BOIHBIX  YIJEBOJOPOJIOB B OBITY, TEXHUKE U TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJIbI HM3YyYCHHUS BEIIECTB U WX MPEeBpaIlCHU:
u3ydyeHrue (PU3NUYEeCKUX CBOWCTB YTIIEBOJIOPOJOB (PAaCTBOPUMOCTD), KAUYECTBEHHBIX
peaKkiuil  yrieBoJAOpPOJAOB Pa3IMUYHBIX KJIacCcOB (oOeciBeYMBaHME OpPOMHOM WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa KaJlus, B3aMMOJICHCTBHE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOEe OOHApYyKEHUE
yriaepoja W BOJOPOJA B OpPraHUYECKUX BEIIECTBAX, IOJYYCHHE OTUJICHA U
U3Y4YEHHE €Tr0 CBOMCTB, O3HaKoMJIeHHE ¢ KoyuiekiusiMu «Hedtb» u «Yromey, ¢
oOpa3liamMmu TjIacTMacc, KaydyyKOB U  PE3WHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOJIOB U raJOr€HIPOU3BOAHBIX YIIIEBOAOPOIOB.

Kuciopoaconepskanue opranu4eckue COeAUHCHUS.

[IpenensHble ogHOaTOMHBIE cnupThl. CTpoeHue Moisiekyn (Ha npumepe
MEeTaHoJla W dTaHona). ['oMonoruueckuit psn, oOmias ¢opmMyna, H30Mepus,
HOMEHKIaTypa W kiaccuukanusa. Dusmdeckue CBOWCTBA  MpeJeIbHBIX
OIHOATOMHBIX CHUPTOB. BoIOpOoIHBIE CBSI3M MEXIAYy MOJIEKYJIaMH CIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUUMW 3aMElIeHUus, JAEeTHApaTaliH, OKUCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKUMU U  HEOPraHUYECKUMH  KHUCIOTaMH.
KauecTBeHHast peakiyst Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE 3TaHOJa U METaHOJa
Ha opranu3M uesjoBeka. CrnocoObl MOJyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OcoOeHHOCTH (PU3MUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — S3TUJICHIVIMKOIbL W TiHlepuH. Pusndeckue u
XUMUYECKHE CBOMCTBA: PEaKlMK 3aMEIICHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTaMU, KauyeCTBEHHAs pEaklusi Ha MHOrOATOMHbBIE
ciupthl. [lpencraBneHne 0 MeXaHW3ME peakiuii HYKICO(PUIBHOTO 3aMEIIEHUS.
JleiictBue Ha opraHusM 4emoBeka. CmocoObl TIONyYeHHUS W TNPHUMEHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJNEKYJbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIBI U
O0enzonpHOTO sigpa. dusnueckue cpBoiictBa (peHosia. OCOOEHHOCTH XMMHYECKUX



cBoiictB (enona. KauectBeHHble peakuuu Ha (eHosn. TokcuyHOCTh (eHona.
Cnoco6s1 nonydenus u npumenenue genona. OenondopmainbieruiHas cMoa.

KapOoHunbHble coeIMHEHUS — albJACTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Trpynmbl. ['OMOJOrHUYecKUe psAlibl albJIETU0B U KETOHOB, OO0IIas
dbopmyna, uzomepus U HoOMeHKIartypa. Dusnueckue CBONCTBA aJdbJACTHAOB U
KEeTOHOB. XHWMHMYECKHE CBOMCTBAa  aJbJCTHAOB M  KCTOHOB: peaxkuuu
npucoenrHeHus. OKUCIEHUE ANIbAETUA0B, KAUECTBEHHBIE PEAKIIMU HA AJIbICTH/IbI.
Cnioco0bI MoTy4eHUs! U MPUMEHEHUE aJIbJIeTU0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KapOOHOBBIE KUCTOTH. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30oMepust u HoMeHkaTtypa. @uznueckue CBOMCTBRA
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBS3U MEXKIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHUYECKUE CBONCTBA: KUCIOTHBIE CBOMCTRA,
peakiusi dTepudUKaIUU, pPEaKIUH C Yy4acTHEM YIJIEBOJAOPOIHOTO pajuKaja.
OcoOeHHOCTH CBOMCTB MYpaBbHUHOW KHUCHOTHL. [loHATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPENCIbHBIX M apOMATHYCCKUX KApOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHCJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraBuTen BBICIIUX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJbMHUTHHOBAs, OJICMHOBAs, JUHO/IE8AS,
JUHONIeH08as KUCIOThI. CIOCOOBI MOJTydeHUS U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upbl. ['oMonoruueckuit psia, obmas dopmyia, U30MEPUS U
HOMEHKIaTypa. Du3nyeckue M XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
IEIIOYHOU CpeLe.

Kupswl. Ctpoenue, puznyeckue 1 XUMUUECKHE CBONCTBA KUPOB: TUIIPOJIU3 B
KHUCIION M 1IesI09HOM cpene. OCOOCHHOCTH CBOMCTB JKMPOB, COAEPIKAIINX OCTATKH
HENPEACIbHBIX )KUPHBIX KUCIOT. JKUpPBI B IPUPOE.

MbuUlda Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIee JeHCTBHE.

O6mas xapakrepucTrka yriaeBoaoB. Kimaccudukaiys yriaeBoaoB (MOHO-, Tu-
U ToJiMcaxapujibl). MoHOcaxapuasl: TIIOKO3a, (GpyKTo3a, Tajgakrosa, pubo3a,
ne3okcupudo3a. Ou3ndeckue CBOMCTBA M HaxOXJIeHHE B mpupojae. dorocuHTes.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMHU C YYACTHEM CIIUPTOBBIX U aJIbJCTUTHOU
TPYIII, CIHAPTOBOE M MOJIOYHOKHCIOEe OpokeHue. IIprmMeHeHHMe TIIIoKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpranusMa. Jlucaxapuael: caxapo3a, MajibT03a U
JakTo3a. BoccranaBpnuBaromye U HEBOCCTAHABIMBAIOIIME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B nmpupojae u npuMeHenue. [lonmucaxapuabl: kpaxmadn,
ITIMKOTeH W 1eurosio3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmajia, TJIMKOreHa |
HeJUTI0JI03bl.  DU3MYECKHEe CBOMCTBA KpaxMalla M UEJUII0JI03bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYECTBEHHAsl PEAKUHUS C HMOJO0OM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUAPOIHN3, ToNydeHue 3¢GupoB I1eioio3bl. [loHstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCMEPUMEHTAIBHBIE METOJIbl M3YyYE€HUS BEHIECTB M WX MPEBPAIICHUN:
PacTBOPUMOCTDh PA3JIMYHBIX COUPTOB B BOJIE€, B3aUMO/ICIICTBUE ATAHOJIA C HATPUEM,
OKHUCJIEHUE ATWJIOBOI'O CIUPTA B aJbJIETH] HA PACKaJEHHOM MENHOW NPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CHUPTA JUXPOMATOM Kaiausi (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMU Ha ajbJAeruabl (C THAPOKCHUIOM
muammuHcepeopa(l) u  runpoxcumom  memu(ll)), peakuus raunepuHa
ruapokcuom Menu(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ Tuapokcuaom menu(Il), B3aumoneiicTBue
Kpaxmayia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIbHBIX 3a1a4 1mo TemaM «CnupTsl U
denoinb, «KapooHoBbie KUCTOTHI. Cll0XKHBIE 3(DUPBD.

A3oTcoaep:Kalie OpraHudecKkre coeJuHEeHM .

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKue W apoMaTHUYECKHUE, TMEPBUYHBIC, BTOPUYHBIE U TPETUUYHBIC.
Crpoenue moJiekys, obmias ¢opmysa, U30MEpHsi, HOMEHKIaTypa U (HU3NUYECKHE
cBOMCcTBa. XMMHUYECKOE CBOMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE NMEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOMA.
Conu aKuIaMMOHUS.

AHWIMH — TIPEJCTaBUTENIb aMHUHOB apoMaTudeckoro psaaa. CtpoeHue
aHwiMHA. B3auMHoOe BIHMsHUE TPYNN aTOMOB B MoJieKyJie aHuiInHa. OCcOOEHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIy4eHUs W TNpuUMeHeHune anudarnueckux amuHoB. [lonyueHue aHWIWMHA U3
HUTPOOEH30IA.

AmMuHOKucI0TEL.. HoMeHknatypa u uzomepus. OTaenbHbIe MPEACTABUTENN O.-
AMMHOKHCJIOT:  TJIMIUH, ajlaHuH. Pu3nyecKkue CBOWCTBA  AMUHOKHUCIOT.
XVWMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak amM(pOTepHBIX OPraHHUYECKUX
COCIMHEHUN, peakIus MOJUKOHACHCAIMK, OO0pa3oBaHWE TENTHUIHONW CBS3H.
buonornueckoe 3HaueHrEe aMUHOKHUCIOT. CUHTE3 U THIPOJIN3 MIENTU/IOB.

benku kak npuponHsle nonuMepsl. [lepBudHas, BTOpUYHAS M TpPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUAPOIU3, ACHATypaIus,
KaueCTBEHHBIE PEAKIIMU Ha OCIIKU.

OKCIEpUMEHTAIIbHBIE METOJIbl HM3YyYE€HUsI BEIIECTB M HUX MPEBPAILLCHUI:
pacTBopeHHne OETKOB B BOJE, JCHATyparusi OEJIKOB NpPH HArpeBaHWH, I[BETHHIC
peaknuu Ha O€JKH, pelieHre dKCIEPUMEHTAIBHBIX 3a/lad 10 TeMaM
«A30oTconmepKamiue  OpPraHuYeCcKue  COCIUHEHUS» U «Pacno3sHaBanue
OPraHUYECKUX COCTMHEHUI.

BricokOMOJIEKYJISIPHBbIEC COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEAHSS MOJIEKYJISPHAS



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHEHUN —
MOJIMMEPU3ALIUS U TTOJTUKOHICHCAIIHS.

[Tonumepnbie Martepuansl. IlmacTtmacchl (MONMMATHIICH, TMOJUIMPOIUIIEH,
MOJIMBUHWIXJIOPUJ,  TOJUCTUPOJ, TMOJUMETUIMETAKpUiIaT, MOJUKapOOHATHI,
noNMATHIICHTepeTanaT). Y TUIN3alus U epepadoTKa MiacTUKa.

DnacToMepsl: HATypaJIbHBIN KayuyK, CUHTETUYECKHUE KaydyKH
(OyTaareHOBBIN, XJIOPOMPEHOBLIN, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTeTUYeCKue (KalpoH U JIaBCaH).

[Tonmumepsr CIIEIUAIIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPONPOBOISLIUE MOJIMMEPBI, OHOpa3iaraeMple MOJIUMEpHI).

OKCIEPUMEHTAJIbHBIE METOJbl H3YYCHHS BEIIECTB W HMX IPEBpalleHUN:
03HAKOMJICHHE C 00pa3liaM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHUE DJKCICPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOHY.

PacuétHrlie 3agaun.

Haxoxnenue wmosiekyyisipHOl (OPMyNbl OPraHMYECKOTO COCAMHEHUS 10
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOISAIIMX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJISIpHOU  (OPMYJIBI OPTraHMYECKOTO COEIMHEHUA Mo Macce (00BEMY)
NPOJYKTOB CrOpaHusi, MO KOJWYECTBY BellecTBa (Macce, o0BEMY) MPOAYKTOB
peakuud W/UIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OpraHMYecKOro BEIIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUsI, ONPEACIICHUE [OJM BbIXOJla MPOAYKTa PEAKUHUHU OT TEOPETUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIIpeIMETHBIX CBS3EH MTPU U3YYEHUH OPraHUYECKOW XUMUHU B
10 xiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIUX €CTeCTBEHHO-
HAayYHbIX TIOHSATUM, TaK W TOHSATUH, NPHUHATBIX B OTAEJIbHBIX IHPEIMETaX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukaius, HAOIIONCHHE, W3MEpPEHHE,
AKCHEPUMEHT, MOJIEIb, MOJEIUPOBAHUE.

dusznka: wmarepus, aroM, OJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (PU3WYECKHE BEIWYUHBI, CAMHHIBI W3MEPEHHs, CKOPOCTh, JHEPTHUS,
Macca.

buonorusi: kmerka, opraHusM, OJKocucTeMa, Owochepa, wmeTaboIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U reTepoTpoHBIN TUI HUTaHUS, OpOXKEHUE,



dorocunTe3, abIXaHWe, OEJIKH, YIJIEBOABI, JKUPBL, HYKJICUHOBBIE KHCIIOTHI,
(epMeHTBHI.

I'eorpadusi: mosne3Hble HCKONaeMble, TOIIIHBO.

Texnonmorusi: mNHIIEBbIE TMPOIYKTHl, OCHOBBI PAllMOHATBLHOTO TMHTaHUS,
MOIOIIIHE CPENICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJOKOH.

11 KJIIACC

OBIIIAS U HEOPI'AHUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX sifep. XUMHUYECKU aneMeHT. M3otonbl. CtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIC YHCJA. DHEPreTUYECKUE YPOBHU H
noaypoBHU. AToMmHbIe opOuTanu. Kiaccudukaius XuMrU4eCcKUX 3JIEMEHTOB (s-, P-,
d-, f-omementsl). PacrpenencHue SJIEKTPOHOB IO ATOMHBIM — OPOHTAIISIM.
DneKTpOHHbIE KOH(PUTYpAIIMK aTOMOB JIEMEHTOB MEPBOr0O—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJIEKTPOHHBIC KOH(MUTYypaIuu HOHOB.
DIEKTPOOTPUIATEIHBHOCTb.

[Tepuonnueckuii 3akoH u I[lepronnyeckas cucreMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3p mepuoAnYecKoro 3akoHa u llepmoamyeckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CJOXHBIX BEIIECTB IO TpylmaM MW MOepuojaM. 3HAYCHHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMuueckass CBSI3b. BHAbl XHMHYECKON CBSI3M: KOBaJICHTHas, HMOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa3oBaHUsS KOBAJEHTHOW CBS3M: OOMEHHBIH H
JIOHOPHO-AKIIENTOPHBINA. DHEprus U JynuHa cBsi3u. [[oaapHOCTh, HATPABICHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBa3u. BogopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JICKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COCTUHECHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBineHre 0 KOMIUIEKCHBIX coeMHEHUX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUTaHAbL. 3HAYCHHE KOMIUICKCHBIX COCIHHCHUH.
[ToHATHE O KOOPAWHAIMOHHON XUMHH.

BemecTtBa  MOJEKYISIpHOTO Y HEMOJIEKYJSIPHOTO  CTPOE€HHS.  THIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpencraBienue o
KOJIJTOUIHBIX pacTBopax. CnocoObl BBIpAKEHUS KOHIICHTPAIIMM PacTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJIsApHas KOHIUEHTpauus. HacelleHHble u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTb. Kpuctajuioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpHUBUATBHBIC
Ha3BaHUS OTJECIbHBIX NMPEICTABUTENECH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanuss XUMHUYECKHX peaKkUil B HEOPraHWYECKONM M OpraHUYeCKOM
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUSI M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TernoBbie 3h(PEeKThl XUMUYECKUX PEaAKIUH.
TepMOXUMHYECKUE YPABHEHHS.

CKopoCTh XUMHYECKON peakiinu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAaKTOPOB.
['omorenHble 1 reTeporeHHble peakuun. Karanus u katanm3aTopsl.

O6paTumble U HeoOpaTUMbIE peaKIuh. XUMHYECKOe paBHOBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHsi. DakToOphl, BIMSIONIME HA TOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [punnun Jle Hlarense.

OnekTponuTuyeckas auccoruanus. CuiabHble M Ccla0ble 3JIEKTPOJIUTHI.
Crenenp guccoumanuu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpasbHas,
nienouHasi. Bomopoansiii nokazarens (pH) pactBopa. I'maponus coseit. Peakiuu
HOHHOT'0 OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTEneHb  OKHUCJICHHS.
Okucnurenb W BOCCTaHOBUTENb. [IpoOlIECCHl OKUCIEHHUS U BOCCTAHOBJICHUS.
Baxxneiimume OKUCIUTENIM M BOCCTAHOBHUTENIHM. MeTOJ S3JEKTpOHHOTO OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCMEpUMEHTAIbHBIE METOJIbl M3yYE€HHUs BEIIECTB M HX IPEBpaIlCHUM:
pasziokeHue TNEepoKCHAa BOJAOPOJAa B NPUCYTCTBUU KaTaJiu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, IIPOBEACHUE peaKIuii HOHHOTO 0OMeHa, orpeieieHue
Cpelbl PacTBOPOB C IOMOIINBIO WHIMKATOPOB, M3YUYCHHUE BIIMSHUS Pa3TUUHBIX
(akTOpOB Ha CKOPOCTh XHMHYECKOHW pEaKIUu M TIOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckass xXuMus.

[Tomoxxenne HemetayuioB B lleproanyeckor CHCTEME  XMMHUYECKUX
anemenToB [[.M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS X aToMoB. Du3nueckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONHS HEMETAUIOB (HAa IMpUMepe KHUCIOpOja, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢u3mveckne M XUMHUYCCKHE CBOMCTBA: PEAKIIHH C
METajylaMd M  HEMETalllaMH, BOCCTAHOBUTEJbHBICE CBOWCTBA. [ 'Wapuisl.
TonIUBHBIE 3TIEMEHTHI.

[amorensl. HaxokneHue B mpUpoje, CIOCOOBI TOMydeHUs, (HU3MYECKUE |
XUMHUYECKHE CBOMCTBA. | aloreHoBOOpObl. BaxkHeWIne KUCIOPOACOAEPHKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI MOJIYUYSHUS
rajoreHoB. [[pyuMeHeHne raJloreHoB U UX COCTMHEHU .



Kucnopoa, o3on. JlabopaTopHble U MNPOMBIIUICHHBIE CHOCOOBI MOIYYEHUS
kuciopoaa. Ouznueckue U XMMUYECKHE CBOMCTBA M NMPUMEHEHHE KHUCIIOpOoJa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxaenue B mpupojie, CHOCOObI TMONYy4YeHUS, (UUYECKHE U
xumuueckue cpoiictBa. CepoBoaopona, cyiabduasl. Oxcupn cepwi(IV), okcua
cepol(VI). CepHucrass u cepHasi KUCIOTHI U uX coiid. OCOOEHHOCTH CBOICTB
CEepHOU KUCIOThI. [IpuMeHeHue ceprl U €€ COeTMHEHUN.

Azor. Haxoxaenue B MpuUpoe, CHOCOOBI MOJIy4YeHus, (U3UYECKUe u
XUMUYECKHEe CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHune a3zoTa
U €ro COCIMHECHUI. A30THBIE Y00pEHHUS.

®docdop. Haxoxnenue B mpupojie, CrnocoObl MOAydeHUs, (U3nUeckue u
xumuueckue cBorctBa. Dochunasl u dochun. Oxcuasl Pocdopa, dochopras
kuciota U e€ conu. [lpumenenue dochopa u ero coeauHeHuit. DocdopHbIe
yI0OpeHUs.

VYrnepon, HaxoxJeHWe B Npupojae. AJUIOTPOTNHBIE  MOAU(PHUKAIUU.
dusznyeckne W XUMHUUYECKHE CBOWMCTBA TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcuna yraepoaa(ll), okcun yrimepoma(IV), yronmpHas kuciora u eé
COJIM. AKTUBUPOBAaHHBIN yroib, ajacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCTHIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, CocoObl MOMy4YeHUs, (U3NYECKHUE U
xumuyeckue cpoiictBa. Okcun kpeMHus(IV), KpeMHHEBas KHCIIOTa, CUIJIMKATHI.
[IpumeHneHue kpeMHHUs U ero coeauHeHui. CTeK0, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B [leproanueckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcOOEHHOCTH CTPOCHMSI DIIEKTPOHHBIX O00O0JOYEK aToMOB MeTayuioB. OO1ime
¢usnueckre cBoicTBa MeTawioB. [IpuMeHeHHEe MEeTa/ioB B OBITY M TEXHHKE.
CmuiaBbl METANIIOB.

DNEKTPOXUMUYECKUA psAl  HampspkeHuid MeTamioB.  OOmme  crocoObl
MOJTyYEHHUS METaJIOB: TUAPOMETAILTYpPIrUs, MUPOMETAILTYPI U,
anekTpomeramutyprusa. [lonsatue o koppo3um MmetamioB. CrocoObl 3aluThl OT
KOpPpO3HH.

Oo6mrast xapakrtepuctrka MetamioB |A-rpynmer [lepuoandeckoii crucTeMbl
XUMUYECKUX dJieMeHToB. Harpuii u kanuili: mnonydeHue, (QPU3HUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mrast xapaktepuctuka metamwioB |IA-rpymmer [lepuonuyeckoit cructeMbl
XUMUYECKUX 7HJIEMEHTOB. MarHuii W Kaiablui: mnonyyeHue, (U3NYECKHEe U
XUMUYECKHE CBONCTBA, MPUMEHEHHWE MPOCTHIX BEIIECTB M HMX COEJUHEHMHIA.
XKEcTKoCTh BOABI M CLIOCOOKI €€ YCTPAHEHUS.



AJIOMUHUN: TTOTydyeHue, (GU3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro CcoeJuHEeHUuH. AM@OTepHBIE CBOWCTBA OKCHIA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aJTFOMUHHSL.

OOmast xapakTepucThKa MeETaUIOB 1Mo0ouyHbIX mnoarpynn (b-rpymm)
[Tepnoarueckoi CUCTEMBI XUMHUYECKHUX JJIEMEHTOB.

DuU3NYECKUE U XUMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHHil. OKCUIbl U
ruapokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U nuxpomaThl, UX
OKHUCJIUTENbHBIE CBOMCTBA. [loyyeHrne u mpuMEeHEHHE Xpoma.

Ou3nyeckue M XUMHUUYECKHE CBOMCTBA MapraHila M €ro COEJUHECHUMU.
Baxneitmue coenunenuss wmapranmna(ll), wmapranma(IV), wapranma(Vl) wu
mapranua( VII). [lepmanranat xanausi, €ero OKUCIUTEIbHbIE CBOMCTBA.

Du3NYECKUEe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coenauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). Ilonyuenune u npuMeHeHUe Kene3a
U €ro CIUIABOB.

DU3NYECKUE U XMMUYECKHE CBOMCTBA MEIU U €€ coenqnuHeHui. [lonyyenne u
MPUMEHEHUE MEJIU U €€ COCTUHEHU.

[uuk: nomydyeHue, ¢GU3MYECKUE W XHMHYECKUE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCH/IA ¥ TUJAPOKCHUIA IIUHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMeHeHue
LIMHKA U €TO COCIMHEHUM.

OKCIEpUMEHTAJIbHBIE METOAbl HW3yYEHHS BEUIECTB W HMX IPEBpALICHUN:
U3ydeHre oO0pa3ll0oB HEMETaJUIOB, rOpeHue cephl, docdopa, kenesza, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIeKIMH «MeTamuibl M CIUIaBbl», B3aUMOJICHUCTBUE
IIEJIOYHBIX U IIETOYHO3EMENBHBIX METAJUIOB C BOJAOW (BO3MOXHO HCIIOJIb30BAHHUE
BUJIEOMAaTEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKEJie3a C pacTBOPAaMHU KHUCIOT H
1EJI04€M, KAYECTBEHHbIC PEAKIIMM HAa HEOPraHWYECKHE aHHOHBI, KATUOH BOAOPOJa
U KaTHOHbl METAJUIOB, B3aWMOJECUCTBHE THUIPOKCUIOB AIOMUHUS W IUHKA C
pacTBOpamMu KHUCJIOT U LIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
«lanorens», «Cepa u e€ coeauHeHUs», «A30T U (Hochop U UX COCTUHECHUS,
«MeTasuibl TIIaBHBIX TOATPYIID, «MeTamuibl TOOOYHBIX MOATPYTII.

XHMHUSA U )KU3Hb.

Ponp xumun B o0ecriedeHUN YCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lorstue
O HAy4yHbIX METOJAaX IIO3HAaHWS W METOJAOJIOTHM HAYYHOrO HCCIIEIOBAHUS.
HayuHble mpuHIMIIBI OpraHU3aluu XUMUYECKOTO TPOU3BOACTBA. [IpoMbIIIIEHHBIE
crocoObl MOYYEHHUs BaXXHEUIIMX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOU KHCIIOTHI, MeTaHoJa). [[poMBbIIIEHHBIE CITOCOOBI MOMYYEHUsI METANIOB U
CIUIaBOB. XHMHUYECKOE 3arpsi3HEHHUE OKPYXKAOUIEW CpPelbl U €ro MOCIEACTBHUS.
Ponb xuMuu B o6eciedeHnH SHEPTETUUECKONW 0€30MaCHOCTH.

Xumus H© 310pOBbe uesioBeka. JlekapcTtBeHHble cpenctBa. lIpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MPENnapaToB. POk XUMUK B pa3BUTUHA MEIULIVHBI.



XHUMHS TUITE: OCHOBHBIC KOMIIOHEHTHI, IUIIEBbIe H00aBKu. Ponb Xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmetrnueckne m mapdroMmepHbie cpenactBa. beitoBas xumus. [IpaBuia
0e30MacHOr0 MCIOJIb30BaHUsS MpenapatoB OBITOBOM XWMHUHM B MOBCEAHEBHOMU
YKU3HHU.

XUMHS B CTPOUTEIBCTBE: BAXHEHIINE CTPOUTEIIbHBIC MaTepHasbl (IIEMEHT,
OCeTOH).

XUMHS B CEITLCKOM X03siicTBe. OpraHnYecKre U MUHEpaIbHBIC YI0OpEHUS.

CoBpeMeHHbIC KOHCTPYKIIMOHHBIC MaTepHabl, KPacKH, CTEKIIO, KepaMHKa.
Matepuaibl s 2JIeKTpoHuKH. HaHoTeXHOI0TH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemecTBa Wi 00bEéMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAacce Wi O0BEMY OJHOTO W3 YYAaCTBYIOIIUX B PEAKIUH BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMM, €CIU OJHO U3
BEIIIECTB MMEET NpHUMecH, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA) MPOJIYKTa
peakiuu, eclii OJIHO W3 BEIIECTB JaHO B BHUJE pacTBopa ¢ OMNpeaeaEHHON
MacCcoBOM JI0JIeM pPacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJW W  MOJISIPHOM
KOHIICHTPAIIMK BEIIECTBA B PAcCTBOpPE, JOJW BBIXOJa NPOAYKTa PEAKIMH OT
TEOPETHYECKH BO3MOYKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanmuzanus ~ MeXnpeaMETHBIX  CBA3€d NpH  HM3YYeHUHW OOmed u
HeOpraHnueckor xumMuu B 11 Kilacce OCyIIeCTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSITHH, IPUHATHIX B OTAEIBHBIX
IpeaMeTax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS . SBICHUE, HAYYHBIH (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiIaccu(uKamus, MepuoaUIHOCTh, HAOIOACHUE,
U3MEpPEHHUE, IKCTICPUMEHT, MOJIEh, MOACITUPOBAHHUE.

dusmka: mMarepus, MUKPOMHD, MaKpOMHUpP, aTOM, OJ3JICKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTH, MOJIEKYJIa, YHEPTeTUUSCKU YPOBCHBD,
BEIIIECTBO, TeJO, O0BEM, arperaTHOE COCTOSHHE BEIISCTBA, HJCATbHBIN Tas3,
(br3UYeCKUe BETUYMHBI, ¢TMHUIIBI H3MEPEHHS, CKOPOCTh, YHEPTHs, Macca.

buomnorus: kneTka, opraHu3M, 3KOCHUcTeMa, Onocdepa, MeTaboInU3M, MaKpo-
1 MHKPODJIEMEHTBI, OCJIKH, KUPBI, YTIIEBOJIbI, HyKJICHHOBBIC KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M TIOTOK SHEPTUH B IKOCHUCTEMAX.

I'eorpadms: MuHEpasbl, TOPHBIE MTOPOJIBI, TOJIE3HBIE HCKOMAEeMbIE, TOILIUBO,
peCypChl.

TexHoMOTHA: XUMHUYECKass MPOMBIIIICHHOCTh, METALTYPTHs, CTPOUTEIbHBIC
MaTepHualbl, CEIbCKOX03IUCTBEHHOS ITPOU3BOJICTBO, IMHUIIEBAsI MPOMBIIICHHOCTD,
dapMareBTHUYECKas TPOMBIIIIICHHOCTD, IMMPOU3BOJICTBO KOCMETHUCCKUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, OJJCKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'UH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA [TPOI' PAMMBI 110 XUMNWN
HA YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

B coorBercTBMH € CHCTEMHO-AEATEIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE
JIMYHOCTHBIX PE3YJbTATOB OCBOEHHUS IIpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oO1iero oOpa3oBaHUsl BBIACJICHBI CICAYIOIIUE COCTABISIONIME: OCO3HAHUE
OoOyJarolmuUMHUCs POCCUMCKONM TPaKJaHCKOM HMACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEAECIICHUIO; HAJTMUUE MOTHUBALIUU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaKOIIMXCS PYKOBOACTBOBATHCS
OPUHATEIMH B OOIIECTBE TMpaBWIaMHM M HOPMaMU TIOBEACHUS, HaJU4YUe
IPaBOCO3HAHMS, YIKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH LI€JIU U CTPOUTH
YKU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE pEe3yNbTaTbl OCBOCHUA MOpPEeAMETa «XHMHUS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEIIPHOW U TPAKTHYECKOH JeATCIbHOCTH
00ydJaromuxcs B Mpolecce peain3aluu 00pa3oBaTeIbHON JIESITEIIBHOCTH.

JIMYHOCTHBIE pE3ylbTaTbl OCBOCHUS MpEeaAMETa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OMbITA [O3HABATEILHOW W MPAKTUYECKON AESTEIBHOCTU
oOydaromuxcs B Mpoliecce peajan3aluud o0pa3oBaTeNbHOU NIEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHUS:

OCO3HAHMS 00YYaIONIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKECHUS K 3aKOHY U PABOIIOPAIKY;

IIPEACTABICHUS O COLMAJIbHBIX HOpPMaxX M IMpaBWIaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJIIICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3374, BHIITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEeHTBI IPYTUX MPH aHAIU3€ PAa3IMYHbIX BUJIOB YI€OHOU €SI TEIbHOCTH;

2) MIATPHOTHUYECKOTO BOCTIUTAHUSI:

LIECHHOCTHOI'O OTHOLIEHHUS K WCTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTEUYECTBEHHOUN XHUMUM,;

YBaXXEHUSI K MPOLIeCCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPWIOKEHUST XUMHMH, OCO3HAHHUS TOIO, 4YTO JAHHBIE HAYKHA €CTb pPE3yJIbTaT
JUINTETTFHBIX ~ HAONIOACHWH, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



WHTEpPECa ¥ TO3HABATEIbHBIX MOTHBOB B IOJIYYEHHH W TOCIEIYIONIEM
aHanm3e WHPOPMAIUU O TMEPEIOBBIX TOCTIKCHUSIX COBPEMEHHON OTEUYECTBEHHOM
XHMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUUYECKUMH SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha MOPaJbHO-HPABCTBCHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMUBATh CBOE TMOBEACHHEC M TIOCTYNKH CBOMIX TOBApPHINCH C
MO3UITMH HPaBCTBCHHBIX W MPABOBLIX HOPM M C YUETOM OCO3HAHMS IOCIICICTBHMA
MOCTYITKOB;

4) dpopmMupoBaHHSA KYJbTYPbI 310POBbSI:

NMOHMMAHHWS IIEHHOCTEW 370pOBOTO U 0e30MacHOro oOpasza JKH3HHU,
HEOOXOJIMMOCTH OTBETCTBCHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY M
NICUXHYECKOMY 37I0POBBIO;

coOJIroIcHUsT TIpaBWJI 0e30MacHoro oOpalleHus C BEleCTBAaMU B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYAOBOU JIEATEIHHOCTH;

NMOHMMAHHWS IIEHHOCTH TPaBWJI HHIWBHIYAIBHOTO M  KOJUJICKTHBHOTO
0€301acHOr0 IMOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIMX 3I0POBBIO M KU3HH JIFOJICH;

OCO3HAHMS TIOCICACTBUN M HEIPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS
AJIKOT0JISI, HAPKOTHUKOB, KypEHHUS );

5) TpyA0BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOW  KOMIICTGHTHOCTH B y4eOHO-HCCIICIOBATCIILCKOMN
JCATCIBHOCTH, OOINECTBEHHO IIOJIC3HOM, TBOPYCCKOH W  JAPYrMX BHAAX
JCATCIIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCcTHE B PCIICHHH IPAKTHYCCKUX 3ajJad
COIIMAJIbHOM HAIPAaBJICHHOCTH (B paMKax CBOETO Kjacca, IIIKOJIbI);

UHTEpeca K MPAKTHUYCCKOMY HU3YUYCHHUIO MPOQPECCUil pa3IMuyHOTO poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHHH 110 XUMUH;

YBaXCHHUS K TPYIY, JIOIIM TpyAa W pe3yjbTaTaM TPYIOBOH JeATCIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBHUAYAJIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymied mpodeccur W peanu3alud COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTESPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) PKOJIOrH4eCcKOro BOCIIUTAHHSI:

AKOJIOTHYECKH IIeJIECOO0PA3HOTO OTHOIICHUS K MPHUPOJAC KaK MCTOYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIc;

MOHMUMAaHHUS TJ00aJbHOTO XapakKTepa dKOJOTHMUECKHX MPoOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOIIECCOB Ha COCTOSHUE TIPUPOTHOMN M COITMATBLHOMN CPEJIbL;



OCO3HAHUS HEOOXOJUMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelieHrs BOMPOCOB PaAllMOHATIBHOTO MPUPOJOTOIb30BAHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpEH OKPYKAOLIEH
MPUPOJIHON Ccpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNpUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEOTBpAIIaTh UX;

HAJIUYMS Pa3BUTOTO HKOJOTHUUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYIbTYpHI,
OTbITa NEeATeNbHOCTH AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpakTUKe, CIOCOOHOCTM M YMEHHMS aKTHMBHO MPOTUBOCTOSITH HCOJIOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUs crnenudUKd XUMHU KaK HayKd, OCO3HaHUs €€ pOoJIu B
dbopMUpPOBaHUY PAIMOHAIHHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUH IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYXKaroIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWM TPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHHH TMPOOJIEM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHHM JJIS  COBPEMEHHOU
UUMBWIN3ALUMNA: B €€ TyMaHUCTHUYECKON HANpaBIE€HHOCTH W BaXXHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYJIbTYpbl, B PEIICHUH TJIOOAIbHBIX
npo0JieM YCTOMYMBOIO PAa3BUTHSA YEJIOBEUECTBA — CHIPbEBOW, IHEPreTHUECKOM,
MUIIEBOM M 3KOJOTMYECKOW 0€30MaCHOCTH, B PA3BUTHH MEAMIIMHBI, 00€CTIeUeHun
YCIOBUN YCHEIIHOTO TPY/Ja U IKOJIOTHYECKH KOMGOPTHOMN KU3HU KaXKJIOTO WieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHMMaHUs CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIB30BATh
NoJiydaeMble 3HaHUS JIJISl aHAIHM3a U OOBSICHEHHS SIBJICHUI OKPYKAIOIIEro Mupa u
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUA AeNaTh 00OOCHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W MMEIONMUXCS JIAHHBIX C [ENbI0 TOJY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
penIeHwus Mpo0JIeM B peabHBIX )KU3HEHHBIX CUTYAIUX;

UHTEpECa K MO3HAHUIO, UCCIIEIOBATEIBCKOM NS TENbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTHM K  HEMPEPHIBHOMY OOpa3oBaHUI0 U
CaMOOOpa30BaHUI0, K AaKTUBHOMY TMOJYYEHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH MMOTPEOHOCTSMH;

MHTEpeca K 0COOEHHOCTSIM Tpyda B pa3iuyHbIX cepax mpodeccuoHaIbHON
NeSATEebHOCTH.



METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3ylbTaTbl OCBOEHUS NMPOrpaMMbl MO XMMHUU Ha YpOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBIE  JUIS dbopMHpoBaHUs MHUPOBO33PEHUS 00y4Yaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIEHAYUYHbIE TOHSITHS, OTPaKarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, SIBJICHUE,
MpoLece, CUCTeMa, HAy4YHbIM (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yHUBEpPCAJIbHbIE Y4eOHble NeWCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC,
PETYISITUBHBIE), oOecreynBaronue dbopmupoBaHue GyHKUIMOHAIBHON
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;

CIIOCOOHOCTD oOy4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIHUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAJIbHBIC y4eOHbBIC
JICHUCTBUS B ITO3HABATEIILHON U COLIMAJILHON MTPAKTHUKE.

MeranpenMeTHble pe3yJabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIBbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMM, KOMMYHUKATUBHBIMHU UM  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENTbHO  (QOpPMYNIHpPOBATH W aKTyallu3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LENU AEATEIbHOCTH, 3a/JaBas MapaMeTpbl M KPHUTEPUH UX
JNOCTH>KEHUS, COOTHOCHUTH PE3YyJIbTAThI AEATEIbHOCTU C MTOCTABJIEHHBIMHU LIEJISAMU;

UCIIOJIb30BATh IPU OCBOCHUM 3HAHUI NPUEMBI JIOTMYECKOTO MBILIIICHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU IMOHATHI M YCTAHABIMBATh WX B3aHMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS ISl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUS U KPUTEPUHU HJs KIacCU(PUKAKUKA BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh NPUYUHHO-CIECICTBEHHBIE CBA3UM MEXAY H3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCyXKJEeHHS (MHAYKTUBHbBIE, JAEAYKTHUBHBIE, IIO
AHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUYHUS B PACCMaTPUBAEMBIX
SBJICHUSX, (DOPMYTUPOBATH BBIBOIBI M 3aKITIOUCHUS;

MIPUMEHSITH B MPOLECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, IPEOOPA30BBIBATH MOAEIBHBIC IPEACTABICHUS — XUMHUUECKUM
3HaK (CMMBOJI) 3JIEMEHTA, XUMUUYecKas popMmysa, ypaBHEHUE XUMUYECKOU



peaKknuuu — TPH PENICHUH YYCOHBIX IMO3HABATCIBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS IS BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCJIEI0BATEILCKIE IEHCTBHS:

BJIaJICTh OCHOBAaMHU METOJOB HAy4YHOTO ITO3HAHHS BEIIECTB U XUMHUYCCKUX
peaxkuuu;

(opMyITHpPOBATH LIETU U 33]1a4U UCCIICTOBAHUS, HUCIIOIH30BaTh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(OpPMYyIHpOBaHHBIC BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBHI JiJI1 (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBACMBIX CYXKICHUMH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOTO IIJIAHUPOBAHHWS W TPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOMATh 32 XOJ0M
npoIecca, CaMOCTOATENILHO IPOTHO3UPOBATh €r0 Pe3ysbTar, (HOpPMYIUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCJICIOBAHMS,
COCTaBIIATh OOOCHOBAHHBIN OTUYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYEHWYCCKOH HCCICAOBATEILCKOW W MPOCKTHOMH
JCSATEIBHOCTH, TMPOSBIATH CIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITCIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3aJlad, NPUMCHCHHUIO Ppa3InYHBIX
METOJIOB MTO3HAHUS.

3) pa6oTa ¢c uH(poOpMAIHEIi:

OpUEHTUPOBAThCS B Pa3IWYHBIX MCTOYHMKAX HH(popManuu (Hay4yHO-
NOMYJSIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPABOYHbIE IOCOOMUS,
pecypcel MlHTEpHETa), aHaTU3UpOBaTh MHQPOPMALIMIO PA3IUYHBIX BUAOB U (HOPM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHbIE METOJbI MPU MOUCKE U
orbope wHpOpPMAIMKA, HEOOXOMUMOW JUIS BBIMOJHEHMsS Y4YEOHBIX 3aJad
OIPEAECIIEHHOIO THUIIA;

NpUOOpPETaTh OMNBIT KCIOIB30BaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSAITEIbHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TIPEICTaBICHUS
uHdopmaru (cxembl, rpaduKu, TUarpaMMbl, TAOIUIIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAy4YHBIM SI36IK B KadecTBE CpEACTBA TMpH paboTre ¢
XAMHYECKOW WHPOpMANMEH: TPUMEHSATh MEXKIpeaAMeTHbIe ((Du3udyeckue w
MaTeMaTUYeCKre) 3HaKN ¥ CUMBOJIBI, POPMYITbI, a00peBUATYPBI, HOMEHKIIATYDY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HATJIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe I[eﬁCTBHHZ



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI B X0J1€ JUAJIOra U/Win
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS MIPEIJIOKEHHON 3a]a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTAaTOB IIO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOTro MpoeKkTa, U (OpMyIUpOBaTh BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMKA B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHHBepPCAJIbHbIC y4eOHbIE AeHCTBHSA:

CaMOCTOSITEJIbHO TUUJIAHUPOBATh M OCYILIECTBIATH CBOIO TMO3HABATEIbHYIO
JEeSATENbHOCTh, OmNpenensis e€ Lenu W 3aJadyd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAThH MpeJJlaraéMblii  aJIrOpUTM JCHCTBUA MNpu
BHITIOJIHCHUU Y4YEOHBIX U HCCIIECIOBATEJILCKUX 3aj7ay, BbIOMpaTh Haumbosee
3¢ dexTuBHBIN croco0 MX pemieHuss ¢ y4ETOM TMOJIyYeHHUS HOBBIX 3HAHUNA O
BEIIECTBAX U XUMUUYECKUX PEAKITUSAX;

OCYLIECTBIIATh CAMOKOHTPOJIb JAESTEIbHOCTA HAa OCHOBE CaMOaHaliu3a |
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIEe pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 XUMUU Ha yriayOJIEHHOM
YpPOBHE Ha YpPOBHE CpPEJHETo o0Iero odpa3oBaHUs BKIOYAIOT cHenuduaeckue
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHUsI, YMEHHS U CITIOCOOBI IeHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIMU U MPEe0oOpPa30BAHUIO 3HAHUM, BUIBI JEATEIHLHOCTH
[0 TMOJYYEHHUI0 HOBOI'O 3HAHUS M NMPUMEHEHHUIO 3HAHWM B PA3IMYHBIX y4E€OHBIX
CUTyalusiX, a TAK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX ¢ XUMUEH. B
porpaMMe IO XUMHUHM NPEAMETHbIE pe3yJbTaThl MPEICTABICHbl IO TOJaM
W3YUYECHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaIoT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ W 3HAYCHHH OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POoJii B OOECIEUEHHH YCTOWYMBOTO
Pa3BUTHUS YETIOBEYECTBA B PEIICHUH MPOOIEM IKOJOTHUUECKOUM, SIHEPreTUYECKOn U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3/JaHMH HOBBIX MAaTE€pHAJIOB,
HOBBIX HUCTOYHUKOB SHEPIUH, B o0ecrieyeHuun PalOHAJIBHOTO
MPUPOJIONONIB30BaHUs, B (OPMUPOBAHUKM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIoBEeKa, a TaKKe OHKOJOTMYECKM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO M IPUPOJHOM CPEAE;

BJaJICHHUE  CHCTEeMOM  XUMHUYECKMX  3HAaHMWA, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMUYECKUH 3JIEMEHT, aToOM, PO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, O-aToMHBIE OpOMTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS aToMa, THOpuAM3alus aTOMHBIX opOuTaned, HOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENIbHOCTD, CTETIEHb OKUCIICHMS, XUMHUUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIepOAHBINA CKENET, GyHKIIMOHAIbHAS
Tpylmna, pajaudkan, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIE), HM30MEpUsl CTPYKTypHas U TMPOCTPAHCTBEHHAs] (reoMeTpuyecKas,
ONTHUYECKAs), HM30MEPbl, T'OMOJOTUYECKHH Psi, TOMOJIOTH, YTJIEBOJIOPOIBI,
KHUCIIOPOJI- U a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHS, MOHOMED, TOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCAMHEHHS; TEOpPUHU, 3aKOHBI
(nepuonnueckuit 3axkon J[. VM. MenpaeneeBa, Teopusi CTPOCHUS OPraHHUYECKUX
BemectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUS! MACChI BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DJHEPIHMM TIPU XUMHUUYECKUX peaKUuAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHHUS IPUYMHHOCTA U CUCTEMHOCTH XUMHUUYECKUX SABJICHUMN; TPEACTaBICHUS
O MEXaHH3MaxX XUMHUYECKHX pEaKIUd, TEPMOJAMHAMUYECKHMX W KHHETHYECKHX
3aKOHOMEPHOCTAX UX MPOTEKAHUs, O B3AMMHOM BJIMSHUM aTOMOB M IpyNN aTOMOB
B MOJIeKyJIaxX (MHAYKTUBHBIA U Me30oMepHbIi 3 dekThi, opuentanTsl [ u Il pona);
(dakToNOrNYeCKue CBEICHHUS O CBOMCTBaX, COCTaBE, MOJYyYEeHUU U O€30IMacCHOM
UCIIOJIb30BAHUM BaKHEHIITUX OPraHMYECKUX BEIIECTB B OBITY W MPAKTHYECKOU
NESTENBbHOCTH  YeNOBEKa, OOMUX  HAyYHBIX MNPUHIUNAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, IEPepadOTKU HeDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKU TOHITHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAHUU COCTaBa, CTPOEHHUSI U CBOMCTB OPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHUI:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY I COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) OPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMHYECKUX PEAKIMI U PaCKpbIBaTh UX CYUIHOCTb:
OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKUM  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca »B3TUX pEaKlUi, peakiuil HOHHOTO OOMEHa MYyTEM
COCTaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHHUI;



M3TOTABIMBATH MOJICITH MOJICKYJT OPTaHUYECKUX BEIIECTB IS WILTIOCTPAIIUU
X XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMW: yCTAaHABIMBATH MPUHAICKHOCTh H3YYCHHBIX
OpraHWYECKUX BEIMIECTB IO HX COCTAaBY U CTPOCHUIO K ONpPEHeIEHHOMY
KJIaccy/Tpynne COeIWMHEHUM, JaBaTb KM Ha3BaHUS IO CHUCTEMaTUYECKOU
Homenknatype (IUPAC) m mpuBOAWTH TpUBHATIBHBIC HA3BaHUS IS OTICIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIICPHUH,
STWJICHIJIMKONb, (EHOJ, (OpMANBIACTHII, aleTalbIeTHa, alleTOH, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICHHOBAS, TAJIBbMUTHHOBASI KUCJIOTHI,
TJIMIWH, ajlaHWuH, MaibTo3a, (PpyKTO3a, aHWIMH, TUBHHHI, W30MPEH, XJIOPOIPEH,
CTHPOJI U JIpyTHE);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACIATh BHUJ XHUMHYECCKOW CBS3U B
OpPraHUYECKUX COCIWHCHUAX (KOBAJICHTHAas W HOHHAs CBSA3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHUS TPUMEHSATH TIOJOKCHUS TCOPUU CTPOCHUS
opraHuveckux BemecTB A. M. BytiepoBa mist 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpPMHPOBAHHOCTh ~ YMEHHMH  XapaKTepU30BaTh  COCTaB, CTPOCHHUE,
bu3uvYecKkue W XUMHYECKHE CBOMCTBAa THUIHMYHBIX IPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOATKAHOB, aJIKCHOB, aJKaIUCHOB,
QJIKUHOB, apOMAaTHYECKHUX YIJIEBOJOPOJOB, CIIUPTOB, ajbJeTHIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTHIX U CIOKHBIX d(PUPOB, KUPOB, HUTPOCOSTUHECHUHN U
aMHUHOB, aMHHOKHCJIOT, OCJIKOB, yTrieBOJOB (MOHO-, JHW- W TOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TCHETHYECKYID  CBS3b  MEXKAY HHMH  YPaBHCHHUSMH
COOTBETCTBYIOIIMX XHMHYECKHX PEaKIHMi C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHUS TOJTBEPXKJIAaTh Ha KOHKPETHBIX IIpUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH M THUIIA KOBAJICHTHOM CBA3M (G- M -CBSA3M), B3AUMHOTO BIMSHUS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOJAOPOTIHOTO
ChIpbsi (HedTh, MNPUPOAHBIM Ta3, Yrojb), CHOCOOBI ero mnepepaboTKu U
MPAKTUYECKOE TPUMEHEHHNE TIPOIYKTOB MIEPEPadOTKH;

c(hOpPMHUPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAHUN O E€CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAONIOJACHUH, U3MEPECHUH, MOJCIUPOBAHHUH, YKCIICPUMEHTE
(peanbHOM M MBICJICHHOM) M YMEHUS IPUMECHSITH 3T 3HAHMUS;

c(hOpMHUPOBAHHOCTh yMEHUS MPUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIILHON JIESITEILHOCTH — aHAJIM3 W CUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATU3ALINIO, BBISIBICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€M — JJIs1 U3yUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUII: BBISBIISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHSATUSAMHU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHUMAHUSI CYIIHOCTH MATEpPUAILHOTO €IMHCTBA MHUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS IO OPraHUYECKON XUMHH JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpPMUPOBAHHOCTh YMEHHU: TPOBOAUTH PACUYEThl MO XUMHUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMUYECKHX PEAKIIUNA C MUCIOJIB30BaHUEM (PU3MUECKUX
BeIMYMH (Macca, OO0BEM Ta3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHUIO XUMHUYECKOM
dbopMysbl BElIeCTBa MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKUX DJIEMEHTOB,
POJIYKTaM CrOpaHusi, TUNIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBAThH, aHAJIU3UPOBATh U OIEHUBATH
C TO3WIUH  DKOJOTHYECKOM  0€30IacHOCTH  IOCJICACTBUS  OBITOBOM |
IIPOU3BOJCTBEHHON JESATEILHOCTH 4YEJIOBEKa, CBSA3aHHOW C  mepepaboTKoiM
BEILIECTB, UCIOJIb30BaTh MOJYUYECHHBIC 3HAHUS JJIsI IPUHSATUSI TPAMOTHBIX PEIICHUN
mpoOJieM B CUTYaIUsIX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO IUIAHUPOBATh U TMPOBOJUTH
XUMHUYECKHM JKCHIEPUMEHT (MOJYyYEHHUE U M3YYEHHE CBOWCTB OPraHUYECKUX
BEIIIECTB, KAYECTBEHHbIC PEAKIMHU YTJIEBOAOPOJOB PpA3JIUUYHBIX KIJIACCOB W
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 110 PACTO3HABAHWIO OPTraHMYECKHUX BEIECTB) C COOJIFOJACHUEM IPaBUII
0e30macHOro OOpaIIeHUs] C BEIIECTBAMH MW JIaOOpPaTOPHBIM 000PYIOBaHHUEM,
dbopMynupoBaTh 1I€7b HCCIAEIOBAHUS, IMPEJACTABIATh B pa3IMdHOl (opme
pe3yJIbTaThl SKCIEPUMEHTA, AaHAIM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTD;

c(hopMHUPOBAHHOCTh YMEHHUM:

coOJIFO1aTh MpaBWJIa SKOJOTHYESCKH 11e71eCO00pa3HOTO MOBEJACHUS B OBITY U
TPYZAOBOM AEATEIBHOCTH B LEISAX COXPAHEHUSI CBOETO 3/I0POBBSA, OKPYXKAIOIICH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JICMCTBUS HA KHUBBIC OPraHU3MbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIca nokazaTtens [IK;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHUS PUCK-TIONB3A;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIICCTBIIATH IICJCHANPABICHHBIN ITOUCK
XUMHUYECKOU MH(POpMAIIUK B pa3IUYHBIX HCTOUYHMKAX (HAy4YHas M y4eOHO-Hay4Has
JUTEpaTypa, CpeACTBAa MaccoBOr mHGopManuu, UHTepHET U ApyTHe), KpUTHICCKU
aHAJIM3MPOBAaTh XUMHUYECKYI0 MH(]OpMaIuio, epepadaTbiBaTh €€ W MCIOJIb30BATh
B COOTBETCTBHUH C MOCTaBJICHHON y4eOHOM 3a1adeil.



11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOImiass W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUI: O MaTepuaIbHOM E€IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M MO3HABA€MOCTH SIBIICHUW MTPUPOABI, O MECT€ W 3HAUYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJM B OOECIEUEHUHU YCTOWYUBOTO
pa3BUTHSA, B pEHIEHUU MPOOJEeM SKOJIOTHYECKOM, HHEPreTHUYECKOM U MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MAaTE€pUAJIOB, HOBBIX
UCTOYHUKOB SHEPruH, B OOECIEUCHUH PaAllMOHAIBLHOIO MPUPOAOINOIB30BAHUSA, B
dbopMupoBaHUM MHUPOBO33PEHUST W OOIIEH KyJbTypbl UEOBEKa, a TakXKe
IKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATHUS — XUMHUYECKHH DJJEMEHT, aToM, SApO aroma,
M30TOIIbI, YJICKTPOHHAst 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUSI aToMma, TUOpUAM3alMs aTOMHBIX OpOWTaliel, WOH,
MOJIEKYJIa, BaJEHTHOCTb, DJIEKTPOOTPUIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBs3b (KOBWJICHTHAs, WOHHAsA, METaJUTMYecKasi, BOJOPOIHAs),
KpUCTAJUTMYECKAsA PEIETKA, XUMHUYECKas pPEakuus, PacTBOp, DICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTUYECKAS HAUCCOLMALMA, CTENEeHb JUCCOIMALUY,
BOJOPOJHBIM TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIUIOBOM dddekT
XUMHUYECKOU PEAKIMH, CKOPOCTh XUMHUYECKOWU PEAKIMU, XUMUUECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TCOPHS DICKTPOJIMTUUYECKON HUCCOIMALINU, TEPUOANYECKUI
3akoH [[.1. MeneneeBa, 3akOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALCHUS SHEPTUU MPU XUMHYECKUX PEAKIUAX, 3AKOH MOCTOSHCTBA COCTABA
BEILIECTB, 3aKOH JIEMUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTHU, CUMBOJMYECKUHN S3BIK
XUMHWH, MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE  IMOHUMAHUS
MPUYUHHOCTH M CHUCTEMHOCTH  XHMHUYECKUX  SIBIICHUM;  COBPEMECHHBIC
MPEACTABJIEHUSI O CTPOCHHHM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM |
HAJMOJICKYJISIPHOM  YPOBHAX; MPEJACTABICHUS O MEXAaHU3MAaX XHWMHUYECKHX
peakiui, TEPMOJMHAMHUYECKHMX M  KHHETHYECKUX  3aKOHOMEPHOCTAX  HUX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHH, PACTBOpAX M JUCHEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHMS O CBOMCTBAxX, COCTaBe, IMOJYYCHHH M OC30MMacCHOM
HCTOJIb30BAHUY Ba)KHEUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOM
NEATeIPHOCTA  4YeJOBeKa, OOMMX  HAy4YHBIX  MOPUHIHUNAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHUH: BBISIBISATH XapaKTCPHBIC NMPH3HAKW TTOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBSA3b, MCIIOJb30BATh COOTBETCTBYIOIINE MOHATHSA MPHU
ONMMCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XUMUUYECKYIO CHUMBOJMKY IS
cocTtaBiieHUs (OpMYJ BEIIECTB M  YpPaBHEHUH XUMUYECKUX  PEAKLHH,
cucreMarnueckyio HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIBbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIATh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX SJIEMEHTOB B COCJAMHEHUSAX, BUJI XMMUUYECKOU CBSI3M (KOBaJICHTHAs,
MOHHAs, METa/UInuecKas, BOJOPOJAHAsS), THUI KPUCTALUIMYECKON pPEIIETKU
KOHKPETHOTI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M W THUIA KPUCTAUIMYECKOW peméTku, OOMEHHBIN U
JTOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUsI KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yMEHUN:  KJIACCU(UIIMPOBATH: HEOpPraHUYECKHUE
BEII[ECTBA M0 UX COCTAaBY, XUMHUUECKHE PEAKIIUU 10 PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTAaBy pearupyroliux BeIIeCTB, TEIUIOBOMY 3(h(EeKTy peakiuu, W3MEHESHUIO
CTENEHEeW OKHUCICHUsI JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajauzaTopa W
JIPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS M KPUTEPHUH JJIsI KiIacCUpUKAIIUU
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa /I.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0OBSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKITUY;

c(hOpPMHUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh DJIEKTPOHHOE CTpPOEHUE
aTOMOB U MOHOB XUMHUYECKUX DHJIEMEHTOB NEPBOTO—YETBEPTOrO MEPHOIOB
ITepuonnueckou cucremsl .M. Menneneesa, UCIonp3yst TOHATHUSA
«OHEPreTUYECKHE YPOBHU», «IHEPreTUUYCCKHE MOTYyPOBHM», «S-, P-, O-aTOMHBIC
opOuTANN», «OCHOBHOE M BO30YXIEHHOE SHEPIeTUYECKHUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHUYECKUX JJIEMEHTOB M HX
coemMHeHUM 1o mnepuojgam u rpynmnaMm llepuwoguueckoit cucrember J[. U
MeHeneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
WX DJIEKTPOHHBIX 000JIOUEK;

c(hOpPMHPOBAHHOCTh YMEHHI: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB,  MOATBEPKIATH
CYIIECTBOBAHHE TI'E€HETHUYECKOW CBSI3M MEXKIY HEOPraHMYECKUMHU BEIIECTBAMU C
IMOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

chOpPMHUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIUTEIIHHO-
BOCCTAHOBUTENILHBIX PEAKIUMN MOCPEACTBOM COCTABJIEHUSI AJIEKTPOHHOrO OajaHca
ATUX peaKklui; peakluril MOHHOrO OOMEHa MyTEM COCTaBJIEHUS HMX TMOJHBIX H
COKpAlIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUud  TUAPOJN3a;  PEaKuui
KOMILIEKCOOOpa3oBaHus (Ha puMepe r’MAPOKCOKOMIUIEKCOB [IMHKA U aTIOMUHUS );



c(hOpMUPOBAHHOCTh yYMEHHUSA OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKHX PEAKIHI C y4ETOM HMX IHEPreTUUECKUX XaPAKTEPUCTUK, XapaKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEakiuyd B 3aBUCUMOCTH OT Pa3JIUYHBIX
(baKkTOpOB, a TAKXKE XapaKTep CMEIIECHUSI XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEWIHUX Bo3zaeicTBull (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHYECKHUE pPEaKIIUH,
JIe)KAIIME B OCHOBE MPOMBIIIJICHHOTO IMOJYYEHUSI CEPHOM KHCJIOThI, aMMHUAKA,
oOllMe HayyHble MPUHIMIB XUMHYECKUX MPOU3BOJCTB; 1EJIeCO00pa3HOCTh
MPUMEHEHHs] HEOPTaHMYECKHUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUS] CHUCTEMON 3HAaHMK O MeEToJaX Hay4YHOTO
MO3HAHMS SBJICHUN MPUPOABI — HAONIOACHUE, HM3MEpPEHUE, MOJCIUPOBAHMUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN), KCTIOJb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSATh 3TU 3HAHUA TIPU SKCIIEPUMEHTATIBHOM UCCIICIOBAHUU BEILIECTB
U JUIsi OOBACHEHUS XUMHUYECKUX SBJICHUH, HUMEKIIMX MECTO B MPUPOJE,
MPAKTUYECKOU JAEATeIIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU,

c(hOpMUPOBAHHOCTh YMEHHUS BBISBJISTH B3aUMOCBSI3h XHUMHUYECKHUX 3HAHHUU C
NOHATUSIMU W TPEICTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MMOHUMAHUS MAaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUS TMPOBOAUTH PACUYETHI: C HCHOJIb30BAHHEM
HNOHSTUN «MaccoBas JOJISI BEIIECTBA B PAacTBOPE» M «MOJISIpHAs KOHUEHTPALIHSI»;
MaccChl BEIIeCTBa WM 00bEMaA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTENEHBIO AMCCOLMAINM;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa pEaKluHu, €CIU OJHO W3 MCXOIHBIX BEIIECTB JAaHO B BUJE pacTBoOpa ¢
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); JOJMU BBIXOJA TMPOAYKTA PpEaKIu; OOBEMHBIX OTHOIIECHUN
rasos;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIPHO IUIAHUPOBATh W IMPOBOJUTH
XUMHYECKUN  JKCIEpUMEHT  (MPOBEJCHHWE  peakiuii  WOHHOrO  OOMeHa,
MOATBEPKICHUE KAYECTBEHHOI'O COCTABA HEOPTaHUYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pPAcTBOPOB BEIIECTB C IOMOLIBK) HMHAMKATOPOB, W3YYECHUE BIUSAHUS
pasnTUYHBIX  (DAKTOPOB HA CKOPOCTh XHUMHYECKOW  pEakiuu, perieHue
AKCHEPUMEHTAIbHBIX 3afad 1o TemaM «Metamiel» u «Hemeramnei») ¢
coOmroieHneM TpaBuil 6€30macHOro OOpalIeHus C BEIECTBAMU U JaOOpPaTOPHBIM
obopynoBanueMm, GOPMyIHpPOBAaTh II€b HMCCIEIOBAHUSA, MPEACTABIATh B
pa3nuyHON (opMe pe3yiabTaThl SKCIEPUMEHTA, aHAJU3UPOBATH U OLICHUBATH UX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTb YMEHUI: COOJIOATh MPaBUIa MOJIb30BAHUS XUMUYECKOM
nocynod u aabopaTopHbIM O0OpYyAOBAaHHMEM, OOpAIlIEHHS C BEHIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBITIOJHEHUIO JIa0OPATOPHBIX XMUMHUYECKUX
OMBITOB, JKOJIOTUYECKH 1€7eCO00pa3HOro TMOBEACHUSI B OBITY W TPYIOBOU
JEATeNIbHOCTH B 1IEJISIX COXPAHEHUsI CBOETO 3JI0POBBS, OKPYKAlOUIEeH MPUPOTHON
cpeabl U JOCTWKEHUsI €€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCUYECKOTO JEHCTBUS Ha >KUBBIE OPTraHU3Mbl OMPEICIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMAas cMbIca noka3atens I1JIK;

c(hOpMUPOBAHHOCTb YMEHUN: OCYIIECTBISATH II€JICHANPABICHHBIM TMOUCK
XUMUYECKOU MH(OPMALIUU B PA3IMYHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4YHas
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, UHTepHET U Apyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMHUYECKYI0 MH(POpPMAIUIO, epepadaThiBaTh €€ M MCIOJb30BATh
B COOTBETCTBHUH C TTOCTaBJICHHON Y4eOHOM 3a1aueil.
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Hroro mno pazmeny 6

OBIIEE KOJIMYECTBO HACOB I1O ITIPOTPAMME 102




11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atoma. [lepronueckuii 3aKkoH
1.1 u [lepuonnueckas cucreMa XMMAYECKUX 9
anemenToB 1. . MenaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUN 19 1 3
Hroro mo pazgeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeranms 31 3
2.2 Merabl 23 2
Hroro mo pazgeny 54
Paznea 3. Xumus 4 :KU3Hb
31 MeTo bl TTI03HAHUS B XUMUH. XUMUA U 9 1
KU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB ITO I[TPOTPAMME 102 5 8







IHHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamert u 3HaUEHNE OPraHUYECKON
XUMMH, [IPEJICTaBICHHE O MHOTOOOPa3uu
OPraHNYEeCKUX COCTUMHEHU I

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIE BO3MOHOCTH aTOMa yriiepoja

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeTMHEHUSX. MexaHn3Mbl 00pa30BaHUS
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3phbiBa
CBsA3eH

Teopus cTpoeHHsI OpraHUYECKUX
coenqunenuit A. M. bytnepona

Buner uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKTh B MOJIEKyIaX OpraHHYeCKUX
COEIUHEHNN

[IpencraBienue o KIacCUPUKAIIN U
cuctematrueckas Homenkiaarypa (IUPAC)
OpPraHMYECKUX BEIECTB

Knaccugukanus peaxiuii B opraHn4eckoi
XUMHUU




CucreMarusanus 1 00001IEHUE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Iast
(dopmyna, HOMEHKJIATypa ¥ U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

duznueckre 1 XUMUYECKUE CBOMCTBA
aJIKaHOB

11

HaxoxaeHnue akaHoB B IpUPO/IE.
CriocoObl nosTyueHus: U IpUMEeHEHne
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHUS M XHMUYECKUX CBOWCTB, CIIOCOOBI
MOJTyYCHHUS U IPUMCHEHHE

13

Pemenue pacu€rHbIx 3a1a4 Ha
OTpeieJICHUE MOJICKYIIIPHOU (POPMYJIbI
OPraHUYECKOTO BEIIECTBA 110 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOISAIIMX B €r0
cocraB. CucteMaTu3alus 1 0000IIeHHE
3HAHMH 110 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dhopmyna, HOMEHKIIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U LIUC-TPaHC-U30MEPUS
aJIKCHOB

15

dusnuecKkue 1 XMUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoObl mosryyeHus U IpUMEHEHNE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHune 3TUICHA U U3YYEHUE ET0
CBOMCTB"
Pemenue pacu€rHbix 3a1a4 Ha

18 oTpeieJIEHUuE MOJIEKYIISIPHOU (DOPMYJTBI
OpraHMYEeCcKOro BellecTBa
AJNKaJIueHbl: CONPSKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIUPOBaHHbBIE.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
TMCHOB

21 CrniocoObl nosTyueHus U NpUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

29 (bopMyna, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢bu3nyeckue cBOWCTBA

23 XUMUYECKUE CBOMCTBA AIKMHOB

24 KauecTBeHHBIE peaKkIM HA TPOMHYIO CBA3b

o5 CrniocoObl nosryyeHus U NpUMEHEHUe
AJIKMHOB

26 Pemenue 3ana4: pacuy€Tel 10 ypaBHEHHUIO
XMMHMUYECKON PEaKINU

97 Cuctemaru3zanus 1 00001eHIe 3HAaHUH 1O
TEME

28 ApeHBbI: TOMOJIOTHYECKUH psifl, o01ast




(dopmyna, HOMEHKIIATypa. DICKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OCH30J1a ¥ TOJIyoJa, UX (PU3UIEeCKHe
CBOICTBa

XHWMHUYECKUE CBOMCTBA APEHOB: PEaKLIUH

29
3aMeIIeHUs
XHWMHUYECKUE CBOMCTBA APEHOB: PEAKLIUH

30 MPUCOETMHEHHS, OKHCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMHUYECKUX CBOICTB
CTHpOJIa
Pemenune pacu€THbIx 3a1a4 Ha

32 oTpeieJIeHuEe MOJISKYIISIPHOU (DOPMYJIBI
OpPraHUYECcKOro BellecTBa

33 CriocoObl MosTydeHus: U MpUMEHEHNE
apeHoB

34 I'enetnueckas CBS3b MEXIY PA3IUYHBIMU
KJIacCcaMH yIJIEBOJIOPOIOB
Pacuérbl o ypaBHEHUSM XUMHUYECKUX

35 peaknuii. CucreMarusanus u 00001eHne
3HaHUH MO TeMe

36 [Ipupoaustii ras. [lonyrHeie HedTaHBIE
rasbl

37 KaMmeHHBIH yrosib U MPOIYKTHI €ro
nepepaboTKH
Hed1b 1 cniocoOsl e€ nepepaboTKH.

38 [IpumeHeHne MPOoAYKTOB NepepadoTKU

HeTH




39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMUA
KjlacCaMH YrJjICBOJOpPOJI0B

40

["anoreHonpon3BoAHBIE YIIIEBOIOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peakluu
3aMellEeHus TajJoreHa

41

JleicTBue menouent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JITAJIOT€HAJIKAHOB C MAarHUEM U IMHKOM

42

CucreMaruzarmus 1 0000Ie e 3HAaHUH 110
pazaeny "YriaeBoaopoasr"

43

KonTponbHas pabota o teme
"YrneBonopoer"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHM psal, oOmras popmyia,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KITacCHU(PHUKAIIHS,
¢du3nveckne CBOKWCTBA

45

XUMHUYECKUE CBOMCTBA MPEICTbHBIX
0JIHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIy4CHUA U IPUMCHCHUC
OJHOATOMHBIX CITMPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
M30MepHsi, 0COOCHHOCTH (PU3NUECKUX U
XUMUYECKUX CBOMCTB

48

MHOroaToMHbI€ CITIUPTHL: ITUIEHTIIMKOIb U
TJIULEPUH, UX (PU3MUECKHE U XUMUYECKUE
CBOICTBa

49

CrniocoOblI 1oJTy4eHus: ¥ IpUMEHEHUE




MHOT'0OATOMHBIX CITMPTOB

@DeHoJI: CTpOEHUE MOJIEKYIIbI, (PU3HUECcKHe

50 cBo¥icTBa. TOKCUIHOCTH eHOIA

51 XUMHYECKUe CBOMCTBA (heHoIIa

59 CriocoObI mosTy4eHHs U IPUMEHEHNE
(dbenona
[IpaxTnueckas padorta Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"CrnupTthl 1 heHostbr"

54 Cucremaru3zanus 1 0000IIeHIE 3HAHUH TI0
TeMe
AJNBJIETHIBI M KETOHBI: DJIEKTPOHHOE

55 CTPOCHHE KapOOHWIIBHOU TPYIIIBL;
TOMOJIOTHUYECKHE PsbI, 0011as hopmya,
M30Mepusi 1 HOMEHKIIaTypa

56 AJIbJICTU/IBI ¥ KETOHBI: (PH3HUECKUEC
CBOWMCTBA; PEAKIIUU TPUCOCAMHEHUS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy IbJCTUIOB U KETOHOB

58 CriocoOBbI MOTyYeHHsI aJTbICTHIOB U
KETOHOB
O/IHOOCHOBHBIC ITPE/ICIIbHBIC KAPOOHOBBIC

59 KHCTIOTBI, 0COOEHHOCTH CTPOCHHS UX
MOJIEKYI

60 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUecKue CBOICTBa

61 XUMUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT




62

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIIOTBI. MHOTOOOpa3ue KapOOHOBBIX
KUCIIOT

63

OCOoOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenn BhICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX

KHUCJIIOT

65

CriocoOblI osTyueHus: U IpUMeHEeHue
KapOOHOBBIX KUCIIOT

66

CrnoxHbIe 3(DUPBI: TOMOJOTHYECKUH P,
obmas ¢popMyia, U30MEPHS U
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacuéTHpIX 3a/1a4: 110 YpaBHEHHUIO
XMUMHYECKOHN peaKlnu, Ha OINpe/ieiICHHE
MOJIEKYISIpHOH (OpPMYJIIbI OPraHU4YEeCKOTro
BEIECTBA

69

[IpakTuueckas paborta Ne 3. Pemenue
HKCIEPUMEHTANbHBIX 33/1a4 110 TEMe
"KapOoHoBble kucnoTsl. CiioxkHbie 3hupbr"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THIPOIH3)

71

OcoOGeHHOCTH CBOMCTB JKHPOB,
COJIEPIKAIIUX OCTATKU HEMPEIeIbHBIX




JKUPHBIX KUCIIOT. JKupHI B ipupoie

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, UX MoIoIee AericTeue. Ilonsarue o

72 CUHTCTHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
I'eHeTnyeckas CBSA3b YIIICBOJAOPOJIOB H

73 KHCIIOPOJICOACPKAIUX OPraHUISCKUX
BEIIECTB

74 Pacu€thl o ypaBHEHHSIM XUMUYIECKHIX
peakuui

75 Cucremaru3zanus 1 0000IIeHHE 3HAHUH TI0
TeMe
OOm1ast XxapaKTepUCTHKA YTIIEBOJIOB U

76 KJIAaCCHU(UKAIUS YTIICBOJIOB (MOHO-, TH- U
TOJIMCaxapH bl )

77 Momnocaxapuapl: pu3zndeckre CBOWCTBA U
HAXOXXJICHHUE B TIPUPOJIC

78 [TpumMeHeHwue TII0KO3bI, €€ 3HAUCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJibTo3a U

79 nakto3a. HaxoxxaeHue B mpupojie u
MPUMEHEHHE IMCaxapuioB
[Tonucaxapuapl: CTpOEHHE MAKPOMOJICKYI,

80 ¢du3nyeckre 1 XUMHUYECKHE CBOICTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJOKHAX

82 Pemenune pacueTHbIX 33124 Ha

ONpCACIICHUEC NOJIU BhIXOAA ITPOAYKTa




pCaknuu OT TCOPCTUICCKHU BO3SMOKHOT'O

83

Cucremarusanus 1 0000IIEeHUE 3HAHUN 110
pazneny

84

KonTtponsHas paboTa o teme
"Kucnopoaconepkaiiye opraHu4ecKkue
coeuHEeHUS"

85

AMuHBI: K1accuduKanms, CTpoeHNE
MOJIEKYII, 0011asi popMyIia, U30Mepus,
HOMEHKJIAaTypa U (U3NYECKUE CBOWCTBA

86

XUMHYeCcKHe CBOMCTBA an(aTHIECKUX
aMUHOB

87

AHWINH: CTPOEHUE aHUIIMHA, 0COOEHHOCTH
XUMUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObI moTy4eHHs 1 IPUMEHEHNE
anupaTHIECKUX aMUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepusi, pu3ndeckre CBOUCTBA.
OTtnenbHBIE IPEICTABUTENH O
AMUHOKHCIIOT

90

XUMHUYECKUEe CBOMCTBA AMHMHOKHCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMHUHOKHUCIIOT.
Cunre3 n THAPOJIU3 IICIITUI0B

91

benku kak npupoiHble MOJIUMEPSI;
CTPYKTYpHBI OEITKOB

92

XUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<amne reTCPOUUKINICCKUC
COCAMHCHUS. HYKJICI/IHOBBIG KHUCJIOTBI:
COCTaB, CTPOCHUC U Ouosioruueckas POJIb




94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A30TcoepKalue OpraHu4ecKue
coenuHeHus"

95

[Ipaktudeckas padora Ne 5. Permenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Pacrio3HaBaHne OpraHUYeCcKUX
coeqrueHuin"

96

KonTponbHas pabora o teme
"A30TCOIepKale OpraHunIecKue
coequueHus"

97

OCHOBHBIE TTOHITHS XUMUA
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN 1
METO/IbI UX CHHTE3a —IIOJTUMEPH3AIUS U
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IJIacTUKa. DJIaCTOMEPHI: HaTypallbHbIN
CUHTEeTHYEeCKuE Kayuyyku. Pesuna

99

[IpomexxyTounas arrectamnus 1o kypcy 10
kiacca. KonrposbHas pabora

100

Bonokna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJ'II/IMepBI CIICHUAJIBHOI'O
Ha3Ha4YCHUA

101

IIpaktuyeckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
"Pacno3HaBaHue IJIaCTMAacC U BOJIOKOH"

102

O000111IeHHUE U CUCTEMATU3ALMS
M3YyYEHHOTO MaTepHuasa 1o TeMe




"BbICOKOMOJIEKYISIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

KoJuunuecTBO YyacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrporusie  Ipaxririeckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM 1
aneMeHT. M30ToImn!
9 Ctpoenue 3JIeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Knaccudukarus XuMuueckux 2IeMEeHTOB (s-, 1
p-, d-, f-amemenTHI)
4 Pacnipenenenne 3meKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOHPUTYpAITUH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHHH
5 DNEeKTPOHHBIE KOHPUTYpAIIMH HOHOB. 1
DIEeKTPOOTPHUIIATEIILHOCTh
[Tepunoanueckuii 3akoH u Ilepuoauyeckas
7 cucTeMa XMMUYeCcKuX 3jeMeHToB /. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM Teopuei
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MPOCTHIX M CIOKHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 Cucremaruzanys 1 0000IIeHEe 3HAHUH 10 1




TEMC

10

Buaer xuMudeckou cBI3u. MeXaHn3MBI
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BonopoaHas cBa3b. MexxMOIIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX FEOMETPUYECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTAaB U HOMEHKJIATypa

13

BemectBa MoJieKynsipHOTo 1
HEMOJIEKYJISIPHOTO CTpOeHUs. TUIbl
KPUCTANINYECKUX PELIETOK M CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpax

15

HcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTD.
Kpucrannoruapatsi

16

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3amau ¢ UCIIOIb30BaHUEM TOHATHI
""MaccoBasi J10J1s1 paCTBOPEHHOTO BelecTna',
"MoJsipHasi KOHUEHTpaus'"

18

Knaccugukanus 1 HOMeHKIIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/I}I n 0606H_[6HI/IC 3HAHMM 110
TEMC




20

KonTtponsHas padora no temam "CtpoeHue
aroMa. [leproanueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB /. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Krnaccudukanus XuMHYeCcKuX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHHS SHEPTUH PH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3P PEKTH XUMHUUECKUX PEAKIUH.
TepmoxnMuueckue ypaBHEHUs

23

Borurcnenus no ypaBHEHUSIM XUMHUYECKUX
peakuuii 1 TEPMOXUMHUYECKUM YPaBHEHUSIM

24

CKOpOCTh XMMUUYECKOH peaKinu, e
3aBUCHUMOCTH OT Pa3JIMYHbIX (DaKTOPOB.
Karanu3 u xatanuzatopsl

25

I'omorennsie u I'eTECPOrcHHbIC pCaKINU

26

[Ipaktuueckast pabota Ne 1 mo teme
"BiustHue pa3nuvHbIX GaKTOPOB Ha
CKOPOCTbh XUMHYECKON peakiuu"

27

OO6paTumbie U HEOOpAaTUMBIEC PEAKIIUH.
XUMHYECKOE paBHOBECHE

28

IIpakTtuyeckas padora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
MI0JIOKEHHE XUMUYECKOTO PaBHOBECHS"

29

aﬂeKTpOHI/ITI/I‘{CCKaH JUucconuanusi. CunbHbIC
U clta0Oble QJICKTPOJIUTHI. CrerneHb




Jucconranuu

Nonnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBopoB. Bonopoansriii mokaszarens (pH)
pacTBopa

31 I'maposns coseit. Peakuyu, npoTekarmme B
pacTBOpax MEKTPOJIUTOB
[IpakTnueckast pabora Ne 3 no teme

32 "XVUMHUYECKUE peaKIi B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEILHBIE

33 peaknmu. BakHelIne OKUCIUTENN U
BOCCTAaHOBHUTEIIHN

34 MeTto 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oamanca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIABOB
BEIIECTB

36 Pemenue 3amau pa3aMvHBIX TUIIOB

37 Pemenne 3a1au pa3auyHbIX THIIOB

38 CucreMaruzanys 1 0000IIe e 3HaHUH 110
teme "XUMHUUYECKHEe peakiuun"

39 KontponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonmoxenne HemeraoB B [lepuoanueckoit

40 CHUCTEME XMMUYECKHUX 3jeMeHToB J]. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS MX
aToMOB. PH3MYECKUE CBOMCTBA HEMETAILIIOB

41 ANOTpomnUs HEMETAUIOB (Ha IpUMepe

KHcIopoa, cepsl, pochopa u yriepoaa)




Bogopox: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ Mapuibl
["asiorensl: HaxoXIeHNE B IPUPOJIE, CIIOCOObBI

43 MOJTy4eHUs1, QU3HUECKUE U XUMUICCKHEC
CBOMCTBA
lNanorenoBonopoasl. Baxunelmue

44 KHUCJIOPOJICOJAEPKAIINE COEAMHEHUS
rajJoreHOB
JlaGopaTopHbIe ¥ MPOMBIILIEHHBIE CTIOCOOBI

45 MOJTydeHUs TaoreHoB. [Ipumenenune
TaJIOT€HOB U UX COEINHEHNH
[IpakTnueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIbHBIX 3a71a4 110 TEME
"T"amorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIJICHHBIE CTIOCOOBI MTOTYICHHS,
(bu3mvecKkrue U XuMuIeckre cBocTra. O30H.
[IpuMeHeHne Kuciaopoaa u 030Ha

48 OKcHIBI U TIEPOKCHIBI

49 Pemenne 3a1au pa3auyHbIX THIIOB
Cepa: HaxOXJIeHHUE B IPUPOJIE, CIIOCOOBI

50 MoJTyueHus1, GU3NYECKUE U XUMHUECKUE
CBOMCTBA

51 CepoBosopos, cynbhusl

59 Kucnoponaconepkaiue coeTMHEHUs CEPBIL.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas padora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3aa4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0XJICHHE B IPUPO/JIE, CIIOCOOBI

o4 MOJTy4EHUsI, PU3NIECKUE U XUMUIECKUE
CBOMCTBA. AMMHAK, HUTPHUIbI

55 Kucnopoaconepxaiiiue coeJUHEHNS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHne a30Ta U €r0 COSTMHEHUH.
A30THBIE y10OpEeHUS
dochop: Hax0KAEHUE B IPUPOJIE, CIIOCOOBI

S7 noJtyueHusi, Gu3nyecKue u XuMUYECKUe
cBoiictBa. @ochuel u hochuH

58 Oxkcunpl hochopa, pochopcoaepxarniue
kucioThl. Con pochopHOM KUCTOTHI

59 [Ipumenenne pocdopa u ero coegMHEHUH.
dochopHbIe y10OpeHUs
[Ipaktueckas padota Ne 6. Pemenue

60 SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme "A30T u
dhochop u ux coenuueHus"
VYrnepo: HaXoKJIeHUE B PUPOJIE,

61 ITOTPOTHBIE MOAU(UKAINY; PU3UUECKHE U
XUMHYECKUE CBOICTBA, TPUMEHEHHE

62 Oxcup yrnepona(Il), oxkeun yrnepona(1V),
yroJibHasi KUCJIOTa U € CONu

63 Pemenue 3a1a4 pa3nuyHbIX TUTIOB
KpemHuii: HaxoxaeHue B IpUPOJE, CIIOCOObI

64 MOJTy4eHHUs1, GU3NYECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHueBas Kuciora,




CHJIMKAThI

[IpuMeHeHre KpeMHUS U €0 COCMHEHUM.

06 Crexio, ero nojy4yeHue, BUJIbI CTEKIa

67 Pemrenue 3a1au pa3auyHbIX THIIOB

68 CucremaTu3aius 1 00001IeHNe 3HAHHUH 110
teme "Hemeramnnr"

69 KonTponsHas padora no teme "Hemeramisr"

70 AnHanus pe3ynbTaToB KOHTPOJIbHOM padoThl,
KOPPEKIHSI OIHUO0K
[Tonoxxenne metainos B [lepronueckoi

71 CHUCTEME XUMHUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000J104€K aTOMOB METAJNIOB

79 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIIOB B OBITY U TEXHUKE

73 Crnasel MetasuioB. Koppo3us Metamios

74 Pemenne 3a1au pa3auyHbIX THIIOB
DIJIEKTPOXUMHUYECKUI Pl HAPSHKEHUM

75 MeTtauioB. OO1re cCrocoObl MOTydeHUS
METaJJIOB
O6mas xapaktepuctuka Metamion |A-
rpymnmnsl [lepuoauueckoit cucTeMbl

76 XUMHUUYECKHUX IeMEHTOB. HaTpuit n kanuii:
noJtyueHue, GU3nIecKue 1 XUMUIECKHe
CBOMCTBa, MPUMEHEHHUE TPOCTHIX BEUIECTB U
HUX COeIUHEHUU

77 OO1ast xapakTepucTuka MeTayuioB 11A-

rpynns! [leproauueckoit cucremsl




XUMHYECKHUX 3JIeMEHTOB. Maraui u

KaJbI[Ui: TIONydeHue, (Pu3nIecKue u
XUMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB U UX COECTUHECHUI

78

JX€ctkocTh BOABI M CLIOCOOBI €€ yCTpaHEHUs

79

ANOMUHMIL: TOTydYeHne, U3NYecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE

80

AmpoTepHbIe cBONCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHMS,
TUJPOKCOKOMIUIEKCHI A IFOMHUHMS, UX
IIPUMEHEHHE

81

Pemenne 3a1a4 pas3jIMYHbIX TUIIOB

82

[Ipaktrueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEME
"Metauibl riaBHbIX oArpynmn"

83

OO6mras XxapakTepuCTUKAa METALIIOB
no6ounbIx nmoArpym (b-rpyr)
[Teproanueckoit CUCTEMbI XUMUYECKUX
2JIEMEHTOB

84

duznyeckre ¥ XUMHYSCKHE CBOMCTBA XpomMa
Hu €1ro COCﬂHHeHHﬁ, HUX IIPUMCHCHUC

85

Baxwueliive coeiMHEHUs] MapraHiia.
[Tepmanranar kanausi, €ro OKUCIUTEIbHbBIC
CBOICTBA

86

dusnyecKre 1 XMMUYECKUE CBOMCTBA kKele3a
u ero coequHenuil. [lonyyenue n
IIPUMEHEHHE CILIABOB XKENEe3a

87

du3znyecKkue U XMMHUYECKUE CBOMCTBA MEOU U




€€ COCIMHEHUM, UX IIPUMEHEHUE

dusznueckre U XUMHUYECKUE CBOMCTBA IIMHKA

88 U €Tr0 COeTMHEHNH, UX TPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCHI IMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 IKCMIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasisl T0O0YHBIX OArpymn”

90 Pemenue 3a1a4 pa3nuyHBIX THIIOB

o1 O060011eH1e U cucTeMaTH3aI|s U3Y4€HHOTO
Marepuana no teme "Metamis"

92 KonTtponsHas padota mo Teme "Mertasnibr"

93 AnHanus pe3ynbpTaToB KOHTPOJIbHOM padoThl,
KOPPEKIIUS OIHO0K
Ponps xumuu B obecrieueHnr yCTOWYNBOTO

94 pa3BuTHs YesioBedecTBa. [loHsTHE O
HAYYHBIX METO/IaX MCCIICI0OBAaHMUS BEIIECTB
HaydHnble pUHIUIIBI OpraHU3aLH

95 XUMHYECKOTO MPOU3BO/ICTBA.
[TpoMmbInUIEHHBIE CTIOCOOBI TOJTyYEHUS
Ba)KHEHIIINX BELIECTB

96 XUMHYECKOE 3arpsi3HEHHE OKPYKarOIIeH
Cpelbl U €ro MOCIIEACTBHS

97 XUMHUS U 370pOBbE YEIIOBEKA.
JlekapCTBEHHBIE CpeJICTBa
Xumus nuiy. Poib xumun B o6ecriedeHun

98 nuieBoit 6ezonacHoct. Kocmernyeckue u
napdromepHble cpeacTa. berToBas Xxumus

99 [Ipomexxyrounas arrectanus no Kypcy 11




kiacca. KonrpoispHas pabora

XHMHMS B CTPOUTENBCTBE. BaxkHenmme

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIIBCKOM XO35IHCTBE. 1
Opranudeckrie 1 MUHEpaJbHbIE y100peHus
102 CucremaTtu3zanus 1 0600111eHHEe 3HAHUH 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

Xumus: 10-i knacce: yueonuk/10 kiace / T'adbpuensa O.C., OctpoyMoB
N.T'., Cnagkos C.A., AkuirornepHoe o61mectBo «M3narenbeTBo
«IIpocsewenue»

Xumust: 11-i knacce: yueonuk/11 kinace / Tadbpuensa O.C., OctpoymMoB
N.T'., CnagxoB C.A., AxurioHnepHoe o61iecTBo «M3narenbeTBo

«HpOCBGIIICHI/IC»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA, HUPPOBBIE

OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH HUHTEPHET

http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html
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