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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpaMMa 1o XMMHH Ha YpOBHE CPEIHEro O0IIEero o0pa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit denepainuny», TpeOOBAaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOI oOpazoBaTeabHON pOrpaMMBbl CpPEeIHETO o011ero
oOpazoBanusi(POII COO), npencrapieHHbix B denepaibHOM TOCYIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOTO TpeaMeTra «XHUMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TIoNokeHU «Crparernn pa3BuTusi BocnuTaHuss B Poccuiickon
@epneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHSI Ha YpOBHE YIUIYOJIEHHOTO H3Y4Y€HHUs 3aHUMAaeT Ba)XHOE MECTO B
CUCTEME ECTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 kiaccos.
WN3yuenue mnpeamera, pealn3yeMoe B YCIOBHAX JUPHEpEeHIIUPOBAHHOIO,
npoduibHOrO 00yYeHHs, TMPU3BAHO OOECTEUYUTh O00IIe00pa30BaTEIbHYI0 U
OOIIEKYJIbTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIIKOJbI, HEOOXOJIUMYIO IS
ajanTaiyy UuxX K ObICTPO MEHSIOIIMMCS YCIOBHSM KU3HU B COLIMYME, a TAKXKe JJIs
IPOJOJKEHUs O0Oy4YeHHUs B OpraHu3auusax NpodecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamme mno XMMUM Ha3Hau€HHE MpeaMera «XUMHUS» TMOJIy4daeT
NoJpOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
noynoxkeausimu  ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeJied, CoJepKaHus,
pe3ynabTaToB OOydeHHMs M TpeOOBaHW K YpPOBHIO MOJATOTOBKH BBIITYCKHHKOB.
CBUAETENBCTBOM TOMY SBJISIOTCS CJEAYIOIIME BBINOJHSAEMBIE MPOrPAaMMOM 110
XUMUHU QYHKIINH:

e HH(DOPMALIMOHHO-METOAUYECKAs, peajau3alus KOTOpod obecrneynuBaeT
NOJIyYeHHE MPEACTABICHUSI O IeNsIX, COAEp)KaHWU, OOIlel CTpaTeruu
00y4eHMs, BOCOUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMOro B paMKaX KOHKPETHOTO MPOduUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpas npeaycMaTpUBaeT
onpejereHne: NPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHHUs y4eOHOro MmaTepualia, KOJIWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTHK; MOAXO0A0B K (DOPMUPOBAHUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJII U OLEHKHM 00Opa3oBaTeNIbHbIX JOCTHXEHHM OO0y4aroumxcs B
paMKax HWTOroBOM arrectauiud B (OpME €IMHOI0 TOCYJIapCTBEHHOTO
JK3aME€Ha MO0 XMMHUHU.

[Iporpamma a1 yriry0JIEHHOTO U3YUYEHUSI XUMUU:



e YCTaHABIMBAaE€T WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 00S3aTebHOE
JUIST W3Y4YeHUs B paMKaxX OTICNbHBIX MNpoduiei, mpemaycMaTpuBaeT
pacmpenenieHie W CTPYKTYPUPOBAaHHME €ro 10 KiaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JA€T NpHUMEpPHOE paclpeleleHue y4yeOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUTSI I3yYCHUSI OTACIIBHBIX TEM;

e IpeiaraeT IMPUMEPHYIO IOCJIEI0BAaTEIIbHOCTh H3Y4YEHHs] y4eOHOro
MaTepuaia ¢ y4€ToM JIOTUKH TOCTPOEHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LEJIeH U 3a/lay U3y4YeHHs MpeaMera
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATEIBLHON XapaKTEPUCTUKU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHON
MPOTrPaAMMBbI CpEeIHETO o011ero oOpazoBaHUs (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), @ TaKXe C y4ETOM OCHOBHBIX BHUIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  OOydYaromerocs IO OCBOCHHIO
coJiepKaHus TIpeIMeTa.

[To BceM Ha3BaHHBIM MO3ULHKAM B IMporpamMMe MO XUMHUHU MPEeayCMOTpEHa
IPEEMCTBEHHOCTh C€ OOY4YE€HHMEM XUMUUM Ha YPOBHE OCHOBHOTO OOLIEro
oOpazoBaHus. 3a TMpeleIaMd yCTAaHOBJIECHHOMW MpPOrpaMMod MO  XUMHUU
00s13aTeIbHON (MHBAPUAHTHOW) COCTABIISIONICH COJIEp KaHus y4eOHOTO mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHUBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA OMPENEISAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduiis 00yyeHus.

B coorBerctBHM ¢ KOHuentyaiabHeiMM mnojoxeHusmu PI'OC COO o
Ha3HAYeHUH NpeaMeToB 0a30Boro u yriayOJ€HHOro YpOBHEM B cHuCTeME
nuddepeHIupoBaHHOTO OOyYEHHUSI Ha YPOBHE CpeAaHero ooiiero oOpa3oBaHUS
XUMUSL Ha YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUs HalpaBieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  A3TaloOM  MOJYYEHUS  XUMHUYECKOTO
oOpazoBaHMsi B paMKax H3Yy4YCHHS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX U OpPraHU3alMAX CPEIHEro MpoecCuOHAIBHOTO
oOpa3zoBanusi. B 5Toil cBA3uM u3ydeHHe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO HA pacllMpeHue U  yIrIyOJieHHe TeOpeTHUYEeCKOW U
PAaKTHYECKON MOJITOTOBKU OOYyYaromIMXCs, BEIOPABIIMX ONMPEAeNEHHBIN MPOQPHUIIb
0o0Oy4YeHus1, B TOM YHUCIIE C MIEPCTIEKTUBON MOCIEAYIONIEro MOJTyYeHUsI XUMHUUECKOTIO
o0pa3oBaHMs B OpraHU3aUsX MpodecCuoHabHOro oopasoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO K MmIaHUpPYyEeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTENbHOM MPOrpaMMbl  CpeHEro o00IIero oOpa3oBaHUs
U3ydCHUE TpeaMeTa «XUMHUS» OPHUEHTUPOBAHO TAaKXKe HaA pelieHue 3aaad



BOCITUTAHUS W COIMAILHOTO PAa3BHUTHs OOydJaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOIIENHTEIUICKTYalIbHBIX YMEHHUH, YMEHUN palmoHAIM3aIMK Y4eOHOro TpyJa U
0000IIEHHBIX  CIIOCOOOB  JICATEIBHOCTH, HMEIOIIUX  MEXIUCIUIUIMHAPHBIN,
HAAMNPEIMETHBIN XapakTep.

CocTraBnsOmUMH NpeaMeTa «XUMUs» Ha YpOBHE YriayOJE€HHOro M3y4eHHs
ABISIIOTCA  yriyOn€HHele Kypcbl — «Opranudeckas xumus» u  «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHny mMoaxoa0B K 0OTOOPY M CTPYKTYPHOU
OpraHu3allii COJEP’KaHUS 3TUX KypCOB B MporpaMme IO XHMMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOro u yriryOJaE€HHOTO
YPOBHEHN M3YUYEHHUS IIPEAMETA.

OcHoBy conepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHUHM, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3YUEHHS MpeAMeTa. JTa CHUCTeMa
3HAHUI TMOJydyaeT ONpeles€HHOE TEOPETUYECKOE JIONOJIHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOIBIINN 00bEM (PAKTOIOTHUECKOTO MaTepuaa
Tak, Ha yriayOia€HHOM ypOBHE H3ydYeHHs TpeaMera obOecreueHa BO3MOXKHOCTH
3HAUYUTETFHOTO YBEIWYEHUS O00bEMa 3HAHMM O XHUMHUYECKHX DJIEMEHTax U
CBOMCTBAX WX COEJMHEHHUIN HAa OCHOBE PACHIUPEHUS U YIIIyOJICHUS MpeICcTaBICHUN
O CTPOCHHHM BEIIECTBA, XHMHYCCKOW CBS3W M 3aKOHOMEPHOCTSIX IPOTEKAHUS
peaknmii, paccCMaTPUBAEMbIX C TOYKH 3PCHUS XUMHUYECKONM KWHETUKH W
TepMOJMHAMUKH. M3yueHne nmepruoanyeckoro 3akona u Ilepuoandeckoi cucTeMsl
XUMUYECKUX AJIEMEHTOB 0a3upyercs Ha COBPEMEHHBIX KBAaHTOBOMEXaHHUYECKHX
NPEACTaBICHUSIX O CTPOCHHHM aToMa. XMMHUYECKas CBs3b OOBICHSIETCS C TOYKHU
3pEHUS SHEPTETUUECKUX U3MEHEHUN NpU €€ 00pa30BaHUU U Pa3pyIICHUH, a TAKKe
C TOYKM 3peHUs MeXaHu3MoB e€ oOpa3oBanus. l3ydeHue THUIIOB peaknui
JOTONHSETC  (POPMHUPOBAHUMEM  TPENCTABIECHUNA 00  DIEKTPOXUMHYECKHUX
mpoleccax M JJEKTPOJM3€ paciulaBOB U PAacTBOpOB BemiecTB. B kypce
OpPraHUYeCKOM XHUMHU TpPH  PACCMOTPEHUM  PEAKIMOHHOM  CIOCOOHOCTH
COEIMHEHHH yzenseTcss 0co00e BHUMaHHUE BOIIPOCaM 00 3JEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIUSIHUU aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaX PEaKIIHi.

Ocoboe 3HaueHHWE HMEET TO, YTO Ha COJAEpXKAHUE KypCOB XUMHUU
yIIyONEHHOTO YPOBHS U3YUYEHHS JJI KIAcCOB ONpeAeaEHHOro npodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep JOMOJIHEHUH K oOleil cucreme
IIPEIMETHBIX 3HAHW) OKA3bIBAIOT BIMSHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJIEp)KaHUM TpEeaMeTa JIJIsl KJIACCOB XUMHUKO-(DU3UYecKOTro mpodusisi O60bIIoe
3HauYe€HHUE OYIyT UMETh 3JEMEHTHhl y4eOHOro marepuaya mo oomei xumuu. [lpu
U3YYEHUU TMpeJAMeTa B JIaHHOM CJydae akUEeHT OyneT cleinaH Ha OOIIHOCTh
METOJIOB ITO3HAHWS, OOITHOCTH 3aKOHOB M TECOPUH B XUMUU U B (PU3HUKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKYJsIpHass Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



Maccbl M DHEPruH, 3aKOHbl TEPMOAMHAMHUKH, BJEKTPOJIN3a, MPEICTABICHUS O
CTPOEHHUH BEILLECTB U APYroe.

B TOo xe BpeMs B COAEpKaHUM TMpeaMeTa JUisl KJIACCOB XHUMHKO-
Ouosornyeckoro npoduiist OoNbIIMKA yAENbHBIA BeC OyJeT UMETh OpraHHuYecKas
xumuss. B 3TOM chmydae mpeAocTaBise€TCS  BO3MOXKHOCTh  Jjid  Oolee
00CTOSITENBHOIO  PAacCMOTPEHUS] XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOpPOM BXOJSAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUIbI, OENKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCIOTHI U Aapyrue. [lpu 3TomM 3HaHMS O cOCTaBe W CBOMCTBax NpeICTaBUTENEH
OCHOBHBIX KJIaCCOB OPraHMYECKHX BELIECTB CIYy>KaT OCHOBOM MJid H3Yy4YEHUs
CYIIIHOCTHU MPOLECCOB (POTOCUHTE3A, AbIXaHMUsI, MUIIEBAPECHUS.

B mnnane ¢opmupoBaHMs OCHOB Hay4HOIO MHPOBO33PEHHUS, OCBOCHMS
0O0IIIeHAayYHBIX METOJIOB MMO3HAHMSI M OTIBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAaHUW H3ydYeHUe MnpeaMera «XUMHUS» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOmacteit «EcTecTBeHHO-HayuHbIE mpeaMeTh», «MaTemaTuka u
uHdopmaTrKa» 1 «Pycckuil sI3pIK U TUTEpaTYypay.

[Ipu u3yyeHum yueOHOro mnpenMera «XUMHUsSD» Ha YrIyOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7jaueii MepBOCTENICHHON 3HAYUMOCTH SIBISIETCS (DOPMHPOBAHUE OCHOB
HayKM XHMHUU KakK oO0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
NEATEIIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pelenue
9TOM 3amauv Ha YriayOJAEHHOM YpPOBHE HW3Y4Y€HHUs TMpeaMeTa Mpeanosaraer
peanu3anuio TaKuX LeJel, Kak:

e (dopMHUpOBaHME TPEACTABICHUI: O MaTEepHAJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U IM03HABAEMOCTH SIBJICHUW MPUPOJBI, O MECTE XUMHH B
CHUCTEME €CTECTBEHHBIX HAayK W €€ Beaylled poiu B oOecrneyeHUuu
YCTOMYMBOIO  pa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOJemM
HKOJIOTMYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30IMaCHOCTH, B Pa3BUTUU
MEJIMLINHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB SHEPIUH, B
o0ecreueHrnr palMoOHAIBLHOTO MPUPOJIONONIb30BaHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKa, a TaKXKE IKOJIOTMYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOIHOM CPEE;

e OCBOCHHME CHUCTEMBbl 3HAaHMM, JIEXKAIMX B OCHOBE XHWMHUYECKOUN
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (QyHIaMEHTaIbHbIX
MOHSATHM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHHMU BEIIECTBA HAa pA3HBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAaHUS XUMHUYECKHUX DPEaKUUil, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 00Immx
HAyYHBIX MPUHIIUATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

dbopmupoBaHue y o0y4Jaronmxcs OCO3HAaHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUH M1 OOBSICHEHUS
KITFOUEBBIX HJICH W TPOOJEM COBPEMEHHOM XUMUHU, HJII OOBSICHEHUS U
MPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPHUPOIY;
TPaMOTHOTO perieHus mpoOJieM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKH C TIO3UIINH SKOJOTUIECKON O€30MacHOCTH TIOCIIeICTBUNA
OBITOBOM U TPOU3BOJCTBEHHON JEATEIBHOCTH YEJOBEKa, CBA3AHHOM C
XUMUYECKAM MTPOU3BOCTBOM, HCTIOIB30BAHUEM H ITEPEepaObOTKON BEIIECTB;
yIayOJieHne  TPEACTABICHWM O  HAyYHBIX  METOJaX  TO3HaHUS,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI YMEHUM OpPUEHTUPOBATHCS B MHUPE
BEIICCTB M OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
PUPOJIC, B MPAKTHIECCKOU JIEATSTLHOCTH M TIOBCETHEBHOM KU3HH.

B mmane peammzanuu mepBOOYEPEAHBIX BOCIHUTATEIBHBIX M Pa3BHBAIOIIUAX
(GYHKIUNA TIETOCTHON CHUCTEMBI CPETHEro OOIero o0pa3oBaHUs NpPHU U3YUCHUU
npeaMeTa  «XUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOyI0  aKTyaJbHOCTh
IpUOOPETAIOT TAKHUE IIeTTU U 33/1a49H, KaK:

BOCIIUTAaHUE YOEXKJAEHHOCTH B TO03HABAEMOCTH SIBJICHUW MPUPOBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUYECKUX U
NPUKJIAAHBIX HMCCIEOBAHUNA B XUMUU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHUIO  HAa  OCHOBE  YCBOCHUS
00IIIeUeI0BEUECKUX [ICHHOCTEM;

Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crnocoOHOCTe oOywatomuxcsi, (OPMUPOBAHME Yy HUX CO3HATEIBHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHENTHOM MpodhecCHOHAIBHON U OOILIECTBEHHOMN JIEITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMupoBaHUE YMEHHH M HABBIKOB Pa3yMHOTO MPHUPOAOIOIL30BaAHUSA,
Pa3BUTHE DKOJIOTUYECKOU KYJIbTYpbl, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HON AKOJIOTHYECKOMN JAESATETbHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUSI XUMHUHU Ha YTIIyOJICHHOM
ypOBHE CcpeaHero obdmiero odpaszoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heaeno), B 11 kimacce — 102 gaca (3 yaca B Hefieunio).



COILEPKAHUE OBYUEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMH.

IIpenmer W  3HA4YeHHWE OPraHUYECKOW  XHMMHUH, IIPEICTABICHUE O
MHOT000pa3uy OPraHUYECKUX COETHMHEHHM.

DJEeKTPOHHOE CTPOCHHE AaToMa YIJepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUS. BaneHTHble BO3MOXXHOCTM aroMa yriepoja. XHUMUYECKas CBSA3b B
OpraHUYeCcKUX COeIUHEHUSIX. Turbl THOpUAN3ALMK aTOMHBIX opOuTanei yriuepoaa
Mexanu3Mbl  00pa30BaHUsSl KOBAJCGHTHOW CBSI3M  (OOMEHHBIM U JIOHOPHO-
aKUenTopHbI). Tumbl TepeKpbIBaHUS aTOMHBIX OpOuTalel, ©- M T-CBS3M.
OnunapHasi, 1BOMHAs M TpouHas cBsi3b. CrocoObl pa3pbiBa CBS3EH B MOJEKYJax
opranuveckux BemiectB. [loHaTHe o0 CBOOOJAHOM paaukane, HyKIeopuie u
anekTpodue.

Teopust crTpoeHus oOpraHuueckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHUYEeCKUX COCIUHEHUU. MONeKyJIsIpHbIE U  CTPYKTYpHbIE  (OPMYJIBL.
CtpykrypHble GOpMYyJbl  pa3iUYHBIX BUIOB: pPa3BEPHYTas, COKpalIEHHAS,
ckenetHass. M3omepus. Buasl H30MepuU: CTPYKTypHas, INPOCTPAHCTBEHHAS.
DneKTpoHHbIE YPHEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUM (MHIYKTUBHBIN
¥ ME30MEPHBIA d(PPEKThI).

[IpeacraBnenne o kiaccupuUKaIMM OpraHMYecKuX BemecTB. [loHsTHE O
dbyHkuroHanbHOM rpymnmne. 'omonorus. 'omonoruueckue psiabl. Cucremaruueckas
HOMeHKIaTypa opranudeckux coeauHenuii (IUPAC) u TpuBHalibHBbIE Ha3BaHUS
OTJEJIBHBIX IIPEACTABUTEIICH.

Oco0eHHOCTH W KJacCU(pUKAIUs OpPraHMYecKUX peakuuil. OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTANBHBIE METOJBl HM3y4YEHHUS BELIECTB W MX IPEBPAILLCHUI:
O3HAaKOMJIEHWE C O0pa3uaMy OpPraHMYeCKHX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, OMNBITHl II0 MNPEBPAIICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(mnaBieHue, OOYIJIMBaHHE W TOpPEHHUE), KOHCTPYHUPOBAHUE MOJAENEH MOJEKYJ
OpraHUYECKUX BELIECTB.

Yraesoaopoasbl.

Ankanbl. ["'omosiorudeckuil psii ankaHoB, oOmas GpopmMysa, HOMEHKIATypa U
U30Mepusi. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ alKaHOB, Sp°-
ruOpUIU3alKsl aTOMHBIX OpOWTaniel yriepoja, o-cBsi3b. dusmyeckue cBONCTBA
AJIKaHOB.



XVWMHYECKHE CBOMCTBA QJIKAaHOB: pPEaKUUH 3aMEIICHUs, H30MEpHU3aLUH,
JNETUAPUPOBAHUS, UKIN3AINKI, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PEAKIMi PaNKaIbHOrO 3aMEILICHHUS.

Haxosxnenue B npupoje. CriocoObl MOTy4YeHUs U MPUMEHEHUE aJTKaHOB.

[Huxnoankanel. O6mas ¢popmyia, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MalbiX (LUKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKIIOTICHTAH, ITUKJIOTEeKCaH) IUKIoankaHoB. CrocoObl MONydeHUs: U
IIPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['omonornueckuii psij ajikeHoB, ooOmias (GopMyra, HOMEHKIIATypa.
DJNEeKTPOHHOE W  TMPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ aJKCHOB, Sp’-
ruOpuan3anus aTOMHBIX opOuTaneil yriepona, 6- U m-cBsizu. CTpyKTypHas U
reoMerpuueckas (LMc-TpaHc-) wuzoMepus. Puznyeckue CBOWCTBAa aJIKEHOB.
XHWMUYECKHE CBOMCTBA: PEAKIMU MPUCOCIUHEHHMS, 3aMELICHUS B O-IIOJIOKECHHE
IIpU JBOMHOM CBsA3M, IOJUMEpHU3alUMU U OkucieHus. IlpaBuno MapkoBHHMKOBA.
KauecTBeHHble peakuny Ha JABOWHYIO CBs3b. CIOCOOBI MOJYYEHHS] U IPUMEHEHNE
AJIKEHOB.

Anxanuensl. Knaccudukamus ankaaneHoB (CONpsHKEHHBIC, W30JIUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONpPSDKEHHBIX  aueHoB, 1,2- wu 1, 4-ipucoenuuenne. Ilonumepusanus
CONpsKEHHBIX TMEeHOB. CrocOOBI MOJIYyYeHHS U IPUMEHEHHE AJIKAIUECHOB.

Anxunbl. ['oMonornyeckuii psii alKMHOB, 0011ast popmyia, HOMEHKIATypa U
U30MeEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKHWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJKUHOB.
XVWMHUYECKHE CBOMCTBA: PEAKIMU MPUCOEINHEHUS, TUMEPU3ALIMN U TPUMEPU3ALUN
OKHCJEeHUs. KUCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOiHYIO CBsI3b. CHOCOOBI MOTYUYEHHUS U IPUMEHEHHE
AJKHAHOB.

ApomaTtnueckue yrieBoJopojsl (apeHsl). ['omonoruueckuili psijy apeHoB,
oOmas ¢popmysa, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OcH301a. DHU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMK 3aMeleHUsI B OEH30JIbHOM KOJIbIIE U
YIJIEBOJIOPOJHOM paJuKale, peakuud NPUCOECAMHEHUS, OKUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIBIIE HA TMpUMEpe aJKWIbHBIX pPaJUKaloB, KapOOKCHUIHHOH,
THJIPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB rajoreHoB. OcoOeHHOCTU
XUMUYECKUX CBOUCTB ctupoda. [lomumepuszanusa ctuposia. CrnocoObl NOTyYeHUs U
IPUMEHEHUE apOMATUUYECKHUX YTIIE€BOAOPOIOB.

[Ipupoausiii ra3. [lonyrasle He@TsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI#1 yrons u mpoayKTsl ero nepepadorku. Crnoco0Obl nepepaboTku HedTu:



MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYECKHil), pUGOPMUHT, MUPOIU3.
[TponykTel nepepaboTku HEDTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckast CBA3b MEXKAY PA3IUYHBIMU KJIACCAMH YTIIEBOJIOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOJI0B. Peakiuu
3aMEIEHUs] TajoreHa Ha THIPOKCOTPYNIY, HUTPOTPYNIy, HAHOTPYIIY,
amuHOrpynmny. JlelicTBMe Ha TraJOr€HIPOU3BOJHBIE BOJHOTO U CHUPTOBOIO
pacTtBopa wmiénoun. B3anMopelicTBue AWUralOreHaJkaHOB C MarHueéM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHMUSIX. Hcnonb3zoBanue
raJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHUKE M TpPU CHUHTE3€
OpraHUYECKUX BELIECTB.

DKCrepUMEHTANIbHbIE METOJbl M3Y4YEHHsS BEUIECTB M UX MpPEBpalllCHU:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIE€BOJOPOAOB (PACTBOPUMOCTH), Kau€CTBEHHBIX
peakuuii yrieBoJOpPOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeuynBaHHE OpOMHOM WM
MOJIHOM BOJBI, pacTBOpa IEepMaHraHaTa Kajius, B3aUMOJEIHCTBUE alleTHIIEHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriepoja M BOJOpPOJAa B OPraHMYECKUX BEIECTBAX, IOJyYCHHE OSTWICHA U
U3y4YEHHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJuiekiusamu «HedpTtb» u «Yromby, ¢
oOpa3llaMu  IUIacTMacc, KaydyKOB M PE3UHBbI, MOJEIUPOBAHUE MOJIEKYII
YTJI€BOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kuciaopoaconepxaiiue opranuyeckue coeAUHEHMS.

[Ipenensuble oaHoaToMHble cnupThl. CTpoeHue MoyieKyd (Ha mpuMmepe
METaHOJIa W 9TaHo’na). ['oMonorumueckuil psan, oOmas ¢opMyna, H30Mepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHOUPTOB. BoIopoaHble CBSI3M MEXIYy MOJEKyJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKUWU 3aMELICHUs, JeruapaTalii, OKUCICHHUS,
B3aUMOJEHCTBHE C  OpPraHMYECKMMHU M  HEOPraHWYECKUMHU  KHCIOTAMHU.
KauecTtBenHnas peakiysi Ha OJJHOATOMHBIE CIIUPTHI. JelicTBUE ATaHOJIa K METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJIy4YeHUS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupbl, HOMEHKIaTypa U n3oMepus. OCoOOCHHOCTH (HU3UYSCKUX U
XUMUYECKUX CBOMCTB.

MHoOroaToMHBI€ CIUPTHl — JTHICHTIUKONb W TiUIepuH. DH3UYEecKHe u
XUMUYECKUE CBOWMCTBA: PEAKLMU 3aMEIICHUS, B3aUMOJIEUCTBHE C OPraHUYeCKUMU
M HEOPraHWYECKUMHU KHCIOTaMH, KAaueCTBEHHAs pEakIus Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHHUS.
HleiictBue Ha opraHu3Mm 4enoBeka. CrnocoObl MOJyYeHUS U MPUMEHEHHUE
MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHME MOJEKYJbl, B3aMMHOE BJIUSHHE THAPOKCOTPYNIBI H
OeHzonpHOrO siapa. dusmueckue cBoMcTBa (peHona. OCOOCHHOCTH XUMHYECKHX



CBOMCTB (eHosna. KauecTBeHHble peakuuu Ha ¢eHos. TOKCMYHOCTh (eHoa.
Crioco6bl osty4yeHus 1 mpuMeHenue GpeHosna. OenondopmanbaeruaHas cCMoa.

KapOonuibHble cCOeAMHEHUS — allbJIETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyImIibl. ['oMosiorudyeckue psabpl ajlbJerujoB U KETOHOB, 00Ias
dbopmyna, uzoMepuss U HomeHkKiarypa. Dusnyueckue CBOMCTBA albACTHAOB U
KETOHOB. XMMUYECKHE CBOWCTBA AJIbJIETUI0B U KETOHOB: PEAKIMU PUCOECTUHEHUS
OkwuclieHne albJeru0B, KAa4eCTBEHHBIE pEAKIMU Ha anpiaeruabl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TpeAeNibHbIE KApOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHKI1atypa. Pu3nuecKkue CBOCTBa
OJTHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KUCJIOTHBIC CBOMCTBA,
peakuus STepUPUKALNMA, PEAKIUU C YYaCTHEM YIJIEBOJOPOIHOTO paauKaia.
Oco0OEHHOCTH CBOMCTB MypaBbUHOM KUCHOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OC0OEHHOCTH CBOWCTB HEMPEEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIIOT,
JMKapOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraButeny BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apHHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAsA, .JUHOJIE8As,
NUHONEeH08asi KUCTOThL. CIIocOObI OMyYEeHHs U PUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxusie 3¢upsl. ['omonoruueckuii psii, oOmiast (opmyrna, u3oMepus u
HOMeEHKJIarypa. Duznyeckne M XUMHUYECKHE CBOMCTBA: THJAPOJIHU3 B KHUCIOH U
LICIIOYHOU Cpeie.

Kupsi. Ctpoenue, pu3nvecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUIPOIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEMpPEEIbHBIX JKUPHBIX KUCIOT. JXKuphl B Ipupo/Ie.

MBL1a KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEe IeHCTBHE.

O6mas xapakrepuctuka yriaeBogoB. Knaccudukamus yrieBogoB (MOHO-, -
U nosmcaxapuibl). MoHOcaxapubl: TJIIOKO3a, (PYKTO3a, Trajakrosa, pubo3a,
ne3okcupu6o3za. dusnyeckre CBOMCTBA U HaXOXAEHHE B mpupoje. POTOCUHTES.
XUMHUYECKHUE CBOKWCTBA IIFOKO3bI: PEAKIIMU C YYaCTUEM CIHUPTOBBIX U AJIbJIECTHIHON
TPyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIBHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBiIMBaromKe U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponmns
nucaxapuoB. Haxoxnenue B nmpupojae u npuMmeHenue. [lonucaxapuasl: kpaxman,
JIMKOTEH U 1euiono3a. CTpoeHHE MaKpOMOJIEKYJ Kpaxmasia, I[JIMKOreHa H
HesUI0a03bl.  DU3MYECKHME CBOMCTBA Kpaxmana M UEJUII0JI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmajia: THJIpOJu3, KaueCTBEHHas peakiusi ¢ MOJ0M. XUMHUYECKUE
CBOMCTBa LIEJUTIOJIO3bI: THIPOJIN3, MOJydeHHe 3PupoB 1eioao3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, allE€TaTHBIN MIETK).



DKCHEPUMEHTAIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M HX IPEBPAIICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICMCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3THJIOBOIO CIHUPTA B aJIbJETHU]I HA PACKAIEHHON MEOHON MPOBOJIOKE,
OKHUCJICHUE ASTUJIOBOrO CHUPTA AMXPOMATOM Kajusi (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJCTUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  runpoxcumom  meau(ll)), peakuuss raunepuHa €
rugpokcugom meau(ll), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIOKO3bI ¢ Tuapokcugom meau(ll), BzaumoneiictBue
Kpaxmajia ¢ MOJIOM, PEIICHUE dKCIEPUMEHTAJbHBIX 3a4a4 1o temMaM «CnupTel
(denounby, «KapOoHOBbIE KUCTOTBI. CII0KHBIE Y3PUPBD».

A3oTcoaep:Kale OpraHn4ecKue cCoeTuHeHus.

AMMHBI — OpraHMYECKHE MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
anudaTUYecKue M apoMaTHUYeCcKue; TMEepBUYHbIC, BTOPUYHBIE U TPETUUYHBIE.
Crtpoenue mosiekyin, oOmas ¢opmyiia, ©U30Mepus, HOMEHKIaTypa U (puznueckue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aM(PATHUECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHUE, B3aUMOJCHUCTBUAE IEPBUYHBIX aMHUHOB C a30THUCTOW KHUCJIOTOM.
Conu ankuiIiaMMOHHUSI.

AHWIMH — TIPEICTaBUTEb AMHHOB apoMaTudyeckoro psaaa. CrpoeHue
aHunvMHa. B3anMHoe BiIMsSiHUE Tpynn aTOMOB B MoOJjieKyJje aHuiauHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHwinHa. KauecTBeHHbIE peakunu Ha aHWIUMH. CrHocoObl
MOJIy4eHHUs] M TpUMEHeHHe anudarnueckux amMuHoB. [lomyueHue aHunanHaA u3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIe TPEACTaBUTENN Ol
AMUHOKHCJIOT: TJIMIWH, aJaHuH. (DU3WYeCKHe CBOWCTBA AMUHOKHUCIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTaHHYECKHX
COCIMHEHMM, peakius TMOJUKOHACHCAIINN, OOpa30BaHUE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U TUIPOJIN3 MIENITHIOB.

benku kak mnpupojHble ToauMeEpbl. llepBuuHasg, BTOpUYHAsT M TpPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKUE CBOMCTBa OCJIKOB: THAPOJIU3, JEHATypaunusi,
KaueCTBEHHBIC PEAKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUs BELIECTB W MX MPEBpAILCHUI:
pacTtBopeHue O€NKOB B BOJIe, JeHATypalus OEJKOB MpHU HAarpeBaHUU, IIBETHHIC
peakiuu Ha O€NKH, peIIeHHEe OHKCHEPUMEHTAJbHBIX 3aJa4 10 TeMaMm
«AzoTtcoaepxanie OpraHuYeCcKue COCIMHEHUS 151 «Pacno3naBanue
OPraHUYECKUX COCIUHCHUI.

BbicoKOMOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIC TOHATHSI XMMHUHM BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIMMEPU3ALINY, CPEAHSSI MOJIEKYJIIApHAs



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHN —
MOJIMMEPU3ALMS U TTOJIMKOHICHCALIHSL.

[Tomumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHWIXJIOPU, TMOJMUCTUPOJ, MOJMMETHIMETAKpUIAT, TMOJUKApOOHATHI,
nonvdTIWIeHTepedTanaT). Y TUiIn3alus u nepepadoTka miacTyka.

DacTOMEPBI: HaTypaJIbHbII Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypasgbHbIe (XJIOMOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAPOH U JIABCAH).

[Tomumepsbt CHEUATIBHOTO Ha3HA4YCHUS (Tednon, KeBJap,
3IIEKTPONPOBOIAIINE MOJIUMEPBI, OMOpa3IaracMbie MOJIUMEPDI).

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUs BELIECTB W MX IMPEBpAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4dyKoOB, pEIICHHE OHKCIEPUMEHTAJIbHbIX 3amau 1o TeMe «Pacrno3HaBanue
IUIACTMACC U BOJIOKOHY.

Pacuérnble 3anaumn.

Haxoxnenune wmomnekyssipHoi GOpMysIbl OpPraHUYECKOTO COEAMHEHUS TI10
MAacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaxOXJECHUE
MOJICKYJISIPHON  (POpMYJIbI OpPraHMYECKOrO0 COEIUHEHHS Mo Macce (00bEMY)
IPOAYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) HPOIYyKTOB
peakIMy W/WIW WMCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (HOPMYJIBI
OpraHUYeCKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHMX CBOWCTB WMJIM CIIOCOOOB
NOJIYYeHHsI, ONpe/eNieHuEe J0JIM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W TOHSITUH, TNPUHATHIX B OTIEIbHBIX MpPeIMeTax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DakT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukainus, HaAOIIOJCHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MO/IEJIb, MO/ICJIMPOBAHUE.

®duzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
SHEPreTUYECKUI YypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHO€ COCTOSIHHE
BEIECTBA, (DU3UYECKHE BEIWYUHBI, €JIMHUIIBI WU3MEPEHHUS, CKOPOCTh, JHEPrus,
Macca.

buonorusi: kierka, opraHusM, J3KOcuUcTeMa, Ouochepa, MeTaboIU3M,
HACJIEICTBEHHOCTbh, aBTOTPO(PHBIN U TeTepOoTpO(HBIN TUII TUTAHUS, OpPOKEHHUE,



(doTocUHTE3, JbIXaHWE, OEJIKW, YIVIEBOJBI, JKHPbI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMEeHTHI.

I'eorpadus: mosie3Hple UCKOMMAEMBIE, TOTUIUBO.

TexHoJOTHsI: MUIIEBBIE MPOIYKTHI, OCHOBBI PallMOHAIBLHOTO IMUTAHUSA,
MOJOIIAE CPEJICTBA, MATEPHAIIBI M3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KITIACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbLI XUMMHU.

AtoM. CocTaB aTOMHBIX siiep. XUMHUYeCKuil snemMeHT. M3oromnel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC UHMCJA. DHEPIeTHUUECKHE YPOBHU U
noaypoBHHU. ATOMHbIE opOuTanu. Knaccupukanus XuMHUUeCKUX 3JIEMEHTOB (s-, p-,
d-, f-snmemenTh). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISM.
DNeKTpOHHBIE KOH(QUTYpaIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30Y>XJIEHHOM COCTOSTHUM, 3JIEKTPOHHBbIE KOH(QUTYpallMd HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepunoanueckuit 3axkoH u Ilepuoanyeckas cucremMa XMMUYECKUX DJIEMEHTOB
J.N. MenaeneeBa. Csi3p nepuoandeckoro 3akoHa u Ilepmonnueckoid crUCTEMbI
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEW  CTPOECHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX PJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm H IepuoaaMm. 3HA4YEHUeE
nepuoandeckoro 3akona /.M. Menneneesa.

XUMHYECKasi CBS3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAf,
MeTajinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa cBsA3U. llosipHOCTD, HATPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KpaTHbeie cBs3u. BogopoaHas CBA3b.
MexXMONEKYJISIPHBIE B3aUMOICCTBUSL.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOEHUEM (Ha MPUMEpPE COECIAUHEHUN
3JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeqUHEHHIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa30BaTeb, JMIAaHJbl. 3HAYE€HUE KOMIUIEKCHBIX COEIMHEHUU.
[TonsiTHE O KOOPIMHAMOHHON XUMHUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTpO€HHUs.  TuIibl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucteMax. Mctuanabie pacTBopsl. [IpencraBnenue o
KOJUTOMJHBIX pacTBopax. CmocoObl BBIpAKEHHUS] KOHIIGHTPAIlMH PacTBOPOB:
MaccoBas J0JI1 BELIECTBA B PaCTBOPE, MOJIIPHAs KOHLIEHTpauusa. HacelleHusie u
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.



Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. TpUBUATBHBIE
Ha3BaHUsI OTJIETIbHBIX MIPEACTaBUTENIC HEOPTraHUYECKUX BEIIECTB.

Kiaccupukanus XuMUUEeCKUX peakiuii B HEOPraHUYEeCKON M OpraHMYeCKOM
XUMHH. 3aKOH COXPAaHEHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS
SHEPIruu MPU XUMUYECKUX peakiusX. TermnoBbie 3PEeKThl XUMUUECKUX PEAKIIHA.
TepmoxuMuYeckre ypaBHEHUS.

CKOpOCTh XMMHUYECKON peakIuu, €€ 3aBUCUMOCTh OT Pa3UYHBIX (DaKTOPOB.
['omoreHHble U reTeporeHHsie peakuuu. Katanus n katanu3aTtopsl.

OGpaTuMble 1 HEOOpaTUMBIE peakIMu. XUMUYECKoe paBHOBecue. KoHcTanTa
XUMHUYECKOro paBHOBecusl. DakTopbl, BIMSIONIME HA IOJ0KEHHUE XUMHUUYECKOIO
paBHOBECHUS: TeMIEepaTypa, JaBJICHUE U KOHIIEHTPAIlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyeckass gucconuarnus. CuibHble W cladble DJIEKTPOJIMTHI.
Crenenp aucconmanuu. Cpena BOJHBIX PacTBOPOB: KHCIOTHAs, HEUTpasibHas,
niesniouHas. Bonoponusiii nokazatens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  (CTeneHb  OKHUCIICHHS.
Okucnurenb U BOCCTAaHOBUTENb. [IpoliecChl OKHUCIEHUSI W BOCCTAHOBJICHHS.
Baxnelime OKUCIUTEIM U BOCCTAHOBHUTENIHM. MeTod »IeKTpOHHOTO OanaHca.
DJIEeKTPOoJIN3 pacTBOPOB U PACIJIaBOB BEILECTB.

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BELIECTB W MX IPEBpAILCHUI:
pa3lIoKEHHE TEPOKCHUJA BOJIOPOJAa B MPUCYTCTBUM KAaTalIM3aToOpa, MOJAEIH
KPUCTALTMYECKUX PEIIETOK, TPOBEJEHNE PEAKIIUi HOHHOTO 0OMEHa, OIpe/ieieHre
Cpelbl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, W3YYCHHUE BIMSHHS Pa3TUUHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU ¢ TOJOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

Heopranuueckass xumMmus.

[Tosmoxxenne HemetaiuioB B llepuoanyeckord CUCTEME  XHUMHUYECKUX
anemeHToB J[.M. MeHaeneeBa 1 0COOEHHOCTH CTpoeHus ux aromoB. dusnyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAUIOB (Ha PUMEPE KUCIOpPOAa, CEPHI,
docdopa u yriaeponaa).

Bonopon. Ilonyuyenue, ¢uznmyeckue M XUMHYECKUE CBOWCTBA: PEAKIUU C
METAUIAMA M HEMETAJJIaMH, BOCCTAHOBUTEIbHBIE  CBOWCTBa. ['mapunsbl.
TomnMBHBIE AJIEMEHTHI.

lanorensl. Haxoxaenue B mpupojie, CocoObl MONIy4YeHUs, (PU3NUYECKHE U
XUMHYECKUE CBOMCTBA. ['asioreHoBOAOpOAbl. BaxkHelne KUCIOPOACOAECPKAIINE
coeIMHEHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOJy4YeHUS
rajgoreHoB. [[pumeHeHune raJoreHoB U NX COCIMHEHHUI.



Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYECHHS
Kuciopoaa. @u3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpoAa U
030Ha. OKCUJIBI U TIEPOKCHUJIBI.

Cepa. HaxoxaeHue B MpUPOJE, CHOCOOBI MOMy4deHUs, (U3HYECKUE U
xumuyeckue cBoictBa. CepoBogopoa, cyiabuasl. Oxcupn cepsi(IV), okcun
cepri(VI). Cepuucrass u cepHasi KUCJIOTBI M uX coiad. OCOOEHHOCTH CBOMCTB
CEepHOM KUCIIOTHI. [IpuMeHeHune cepol U €€ COeTMHEHU .

A3zor. Haxoxnenue B mpupojie, CHOCOOBI TMOJy4deHus, (undyeckue u
XMMHUYECKUE CBOMCTBAa. AMMUAK, HUTpUbl. OKCHABI a30Ta. A30TUCTast U a30THAS
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €r0 COCAMHEHUN. A30THbBIE YIOOPEHHUS.

®dochop. Haxoxnenue B mpupoje, CrnocoObl MONMydeHHs, (PU3HMUYECKHUE H
xuMuueckue cBoiictBa. Dochunsl u dochun. Oxcunbl dochopa, dhochopHas
kucinota u e€ conu. Ilpumenenue ¢ochopa u ero coeguHeHuil. dochopHbie
yA0OpeHUs.

VYrinepon, HaxoXJAeHHWE B TOpUpPOAE. AJUIOTPOMHBIE MOIU(PUKAIIUM.
®duznyeckue W XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yrnepona(IV), yronpHast kuciora u e
coyii. AKTUBUPOBAHHBIA yTojib, aacopOuus. DymnepeHsl, rpadeH, yriepoHble
HAaHOTPYOKHU. [IprMeHeHNe MPOCTHIX BEMICCTB, 0OPAa30BAHHBIX YTIEPOIOM, U €TO
COCMHEHU.

Kpemunii. Haxoxnenune B mpupoje, crocoObl Moiy4yeHus, (Gpusnvyeckue u
xumuyeckue cporictBa. Oxcun kpemuusi(IV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[Iprnmenenne kpemMHus u ero coennHeHui. CTeKI0, ero nNoJly4yeHne, BUIbl CTEKIIA.

[Tomoxenune metamioB B [leppoandeckon CHCTEME XUMHUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOSHUsI DJICKTPOHHBIX 000J0YEeK aToMoB MeTauioB. OOmiue
¢dbusnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CrutaBel METAIIIOB.

DNEKTPOXUMHUUECKUN Pl HampsbkeHuit  metamwioB.  OOImue  CrnocoObl

MOJTYy4YECHUS METAJIOB: TUAPOMETAILTYPIHUS, MIAPOMETAILTYPIHsl,
anekTpoMmerauryprusi. [lonstue o koppo3uu MetamuioB. CrocoObl 3alllMTHl OT
KOPPO3UHU.

O6mas xapakrepuctuka MeramuioB [A-rpynnel [lepuoanueckoil cucTeMbl
XUMHUYECKUX DJJeMeHToB. Harpuihi u kanmil: mnonydenue, Quanyueckue
XMMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEWIECTB U UX COCIUHEHUN.

O6mas xapakrepuctuka metaiioB I[A-rpynmsr [lepuonuueckoit crucTeMbl
XUMUYECKUX DJEMEHTOB. MarHuii W KajbllUui: TOdydeHue, (U3nYecKue Hu
XUMHAYECKUE CBOWCTBA, NPHUMEHEHHWE IPOCTBIX BEIIECTB M WX COEOUHEHHM.
XKécTtrocTb BOJBI M CIOCOOBI €€ yCTpaHEHUS.



ANIOMHMHMIL: TTOTy4YeHue, (pU3nYecKre 1 XMMUYECKUE CBOICTBA, IPUMEHEHNE
IIPOCTOTO BEIIEeCTBA M €ro coeauHeHud. AM@oTepHbIE CBOWCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI alTFOMUHUS.

OO0miass XapakTepucThKa MeTauioB MoOouHblXx mnoarpynn  (b-rpymm)
[Teprnoan4eckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

du3nyuecKkre U XUMUYECKHE CBOMCTBA XpoOMa M €ro coequHeHuil. OKkcuasl u
ruapokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auXpoMaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

PU3UUEeCKUEe U XHUMHUYECKHME CBOMCTBA MapraHila M €ro COECIUHEHUM.
Baxwneiimme coenunenuss wmapranma(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua(VII). Ilepmanranat kajiusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

duznueckue W XMMHUYECKHUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHIBI,
ruapokcuasl u conu xene3a(ll) u xxenesa(lll). [onyuenne u npuMeHeHUE Keye3a
Y €r0 CILJIaBOB.

Ou3nYeCcKrue 1 XMMHYECKHE CBOMCTBA MeH U €€ coenquHeHuid. [lomyyenne u
IIPUMEHEHHUE MEJIU U €€ COEUHECHU .

[uuk: momyuyenue, (usmyeckue W XUMHYECKHE CBOWCTBa. AMdoTepHbIE
CBOMCTBA OKCHJIa ¥ TUJPOKCHUIA IMHKA, THAPOKCOKOMIUIIEKCHI IMHKA. [[puMeHeHue
[IMHKA U €r0 COeANHEHNH.

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUsI BELIECTB W MX IMPEBpaICHUI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cepbl, ¢docdopa, Kene3a, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKUMU «MeTalibl W CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMEJIbHBIX METAJIJIOB C BOJIOM (BO3MOXKHO HCIIOJIL30BaHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIMM HA HEOPraHUYECKHE aHUOHBI, KATUOH BOJOPOAA
M KaTHOHBbl METAJUIOB, B3aWMOJCHCTBUE THUAPOKCUIOB AIIOMUHHUS U LUHKA C
pacTBOpaMM KHCJIOT M HIEJOYEH, PEIICHHE HYKCIEPUMEHTAIbHBIX 33/1a4 MO0 TEMaM
«I"anmorens», «Cepa u e€ coenuHeHus», «A30T U hochop M UX COCAUHEHUS,
«MeTamibl TIaBHBIX NOArPYM», «MeTamibl MOOOUYHBIX MOATPYIIID.

XuMHUS U KU3Hb.

Ponp xumuu B oOecrieueHUn yCTOMUMBOTO pa3BUTHs denoBedyecTBa. [lonstue
0 HAay4HBIX METOJAaX IMO3HAHUSI W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHMUS.
Hayunbie nmpyuHIUIIBI OpraHu3auu XUMUYECKOTO TPOU3BOACTBA. [[poMbIlLIIEHHBIE
CIOCOOBI MOTYUYEHHS] BaKHEUIIINX BEIIECTB (HA MpUMepe MPOU3BOJICTBA aMMHAKa,
CEpPHOW KHUCJIOTHI, MeTaHosa). [IpombIlIeHHBIE CIOCOOBI MOTYYEHUS METALIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HCHHE OKpY>Kalolled Cpelbl U €ro MOCIEICTBUS.
Ponps xumMuu B o0ecrieueHU IHEPTETUUECKON OE30IMaCHOCTH.

XuMusi ® 3A0pOBbe uenoBeKa. JlekapcTBeHHble cpenctBa. I[lpaBuia
VICIIOJIb30BAHMS JICKAPCTBEHHBIX MpenapaToB. Pojib XuMuu B pa3BUTUHN MEULIUHBI.



XuMusl TUIIM: OCHOBHbIE KOMIIOHEHTHI, MUILEBbIE N00aBkU. Poib xuMuu B
obecrieueHny MUIIEBOI 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumwus. I[IpaBumia
0€30MacHOro0 MCIHOJb30BaHUsl MpenaparoB OBITOBOM XHWMHUHM B TOBCEIHEBHOMN
KU3ZHHU.

XuMusL B CTPOUTEIBCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTepUasbl (LIEMEHT,
OETOH).

XuMHsl B CeNIbCKOM X03sicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE y100pEeHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MAaTepHUajbl, KPACKH, CTEKJIO, KepaMmuKa.
Marepuains! Ay 35eKTpoHUKHA. HanoTexHonoruu.

Pacuérnble 3anaumn.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00bEMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa
peaKuMHu, €CIM OAHO M3 BEUIECTB JAaHO B BHUAE pPACTBOPA C OIPEACIEHHOU
MAacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJHM W MOJISIPHOMU
KOHIIEHTpPAIIMM BEIIECTBA B PAacCTBOpPE, JIOJM BBIXOJA MNPOJYKTa PEAKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed TNpU  H3yYeHHH  OOmed u
HEOpPraHU4ecKorM XMMHM B 11 Kilacce OoCcylIeCTBIISIETCS YEepE3 UCIOJIb30BAHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITUH, TPUHATHIX B OTACIBHBIX
MpeaIMeTax €CTECTBEHHO-HAYYHOTO IHUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCUu(PUKalUs, MePUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIIUPOBAHHE.

®usuka: MaTepusi, MUKPOMUP, MAKPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH
VOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SJHEPI€TUUYECKUI YPOBEHB, BEIIECTBO
Teno, 00BEM, arperaTHOE COCTOSHHME BEIECTBA, WJCANbHBIM Tra3, (usmdeckue
BEJINYMHBI, €AUHULIBI UBMEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPOJJIEMEHTHI, OCJIKH, KUPbI, YTIEBObI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO,
pecypchl.

TexHonorusi: XMMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTyprus, CTPOUTEIbHbBIC
MaTepHuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI TPOMBIIUIEHHOCTb,
dbapmaneBTHUYECKas MPOMBIIIJIEHHOCTb, MTPOU3BOJCTBO KOCMETHYECKHUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKHOHOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUN A [TPOI'PAMMEBI 110 XMW
HA YTJIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTcTBUM € CHCTEMHO-AESATEIBHOCTHBIM IOJXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpEeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHUsl BBIACJICHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHUE
0OyJaroIMMHUCs POCCUHCKONW TpakIaHCKOW WJACHTHYHOCTH; TOTOBHOCTHh K
CaMOpA3BUTHIO, CAMOCTOSITEIIBHOCTHA U CaMOOIIPEICIICHUIO; HAUIMYUE MOTUBALUU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaroUIMXcsi PYyKOBOACTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWIaMU M HOpPMaMU TIOBEJEHHUS;, HalW4yue
IPABOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTh CTABUTH 1M U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIBITA [MO3HABATEIIPHOM M TPAKTUUYECKON JesTEeIbHOCTH
00yyaromuxcs B MpoIecce peaan3aii o0pa3oBaTeIbHON AESTEIbHOCTH.

JIndyHOCTHBIE pE3yJIbTATBl OCBOECHUS IpeaMeTa «XUMHS»  OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILBHOW W MPAKTUYECKON JCSATEIBHOCTU
oOyyJaronuxcsi B Mpoliecce peanu3aiui o0pa30BaTeIbHON AESITENbHOCTH, B TOM
YHUCJIEC B YaCTU:

1) rpamaaHCKOro BOCIUTAHUS:

OCO3HaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPSJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOUIIEHHI B KOJUICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPHU CO3JaHHU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHBBI, HAMEpPEHHWs, JIOTUKY H
ApryMEHTBI IPYTUX MPU aHAJIU3€ PA3TMYHBIX BUJIOB YUEOHOU JAESTEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LICHHOCTHOI'O OTHOLIECHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTEYECTBEHHOW XUMHH;

YBOKEHHSI K TPOILIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUJIOKEHNUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CThb pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJIEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOTO TPY/la YYEHBIX U IIPAKTUKOB;



UHTEpPECA M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U MOCIEIYIOUIEM
aHaJin3e MHPOpPMAIUU O MEPEOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBI3aHHBIE C XUMHYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBAapHUIICH C
NO3ULUKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUN
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUsl [EHHOCTEH 3I0pOBOro U Oe30MacHoro oopasza >KHU3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3Myeckomy u
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrss TpaBuil 0€30MacHOro0 OOpalleHuss C BEHIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYIOBOM EATEIHLHOCTH;

NOHUMAaHUSl EHHOCTH TPaBWI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIO/IEH;

OCO3HaHUS MOCJIEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIEHUS
AJIKOT0JIs5, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILNECTBEHHO TMOJE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE€ B PEIICHUWM IPAKTUYECKHUX 3aaad
COILIMAJIbHON HAIMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHUIO MPodeccuid pa3auyHoro pojaa, B TOM
YHCJIe HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJIMBHAYyaJIbHOM TpaeKTOpUHU
oOpazoBaHus, Oyaymieli mnpodeccu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHMSA:

AKOJOTHYECKU LIEECO00Pa3HOTO OTHOIIEHUS K MPHUPOJAEC KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakTepa SKOJOTWYECKHX MpOoOIeM, BIHSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLUATBHON CPEABL;



OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTHKEHHA XUMHUHU IS
pELIeHs] BOIPOCOB PALIMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HEINPHUATUS JCUCTBUH, TMPUHOCIIIAX BPEI  OKPYkKaKOIIECH
OPUPOAHON Cpelie, YMEHHS MPOrHO3UMPOBATh HEOJIArONMpPUATHBIE IKOJIOTHYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBPAIIATh UX;

HaJW4Us PA3BUTOrO SKOJIOTMYECKOrO0 MBILUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OnbITa NEeSATENBHOCTH HKOJIOTMYECKOM HaIlPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOM
IPAKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO MPOTHUBOCTOSTH WACOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOLIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOrO
IPENCTaBICHNs 00 OKpYKaroUIEM MHUpE Kak O €IMHCTBE IMPUPOABI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUU TMPoOJIeM COXpaHEHUs
IIPUPOJITHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJI1 COBPEMEHHOMU
IVMBWIN3ALMK: B €€ TyMaHHCTHYECKOM HANPABICHHOCTH W BAXHOUW pOJIM B
CO3/IaHUM HOBOM 0a3bl MaTepUaNbHOM KYJbTYpbl, B PELICHUH IJI0OATBHBIX
npo0ieM yCTOMYMBOTO PAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, 00eCTIeueHnn
YCIIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOM(DOPTHON MKU3HHU KaKIOr0 WICHA
0OIIIEeCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHUMAaHHA CYLIHOCTH METOJOB
MO3HAHUS, WCIIOJNb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SBJIICHUI OKPYKAIOIIEro MUpa U
IPOUCXOAIIMX B HEM U3MEHEHHI, YMEHHUS J1€J1aTh 00OOCHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4HbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 MOJy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYALMSIX;

MHTEpeCca K MO3HAHMIO, UCCIEA0BATEIBCKON NESTEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B pazinW4HbIX cepax mpodeccuoHanIbHON
NEATEIbHOCTH.



METANIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS MPOTPaMMBI [0 XUMUU HAa ypOBHE
CpeaHero oo01ero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBIE IS (GbopMHpOBaHHA  MHPOBO33PEHHS]  OOydYarOIIMUXCS
MEXKIUCHUILUIMHAPHBIE (MEXKIPEIMETHbIE) OOIICHAYUYHbIE MOHSITHUS, OTPAKAIOLIUE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa H CHEUM(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SBJICHUE,
poLece, CUCTEMa, HAyYHbIH (pakT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCleA0BaHne, HAOTIOCHIE, N3MEPEHHUE, SKCTIEPUMEHT U APYyTHE);

yHUBEpCaJIbHbIC YUeOHBIC NelcTBUs (TO3HABaTEIbHBIE, KOMMYHHUKATHBHbIC,

PETYJISTUBHEIC), 00€eCIIeUnBaIOIIINE dbopmHpoBaHHE (GyHKIIHMOHATIBHOM
I'PaMOTHOCTH M COIMAILHON KOMIIETCHITUN 00yJaroITuXCs;
CIIOCOOHOCTBH oOyyarommxcst HUCIIOJIb30BATH OCBOEHHBIE

MEXKIUCHUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAIbHBbIC y4eOHbIC
JIEVUCTBUA B MO3HABATEIBHOM U COIUAIBHOW MPAKTHUKE.

MertanpeaMeTHbIe pPE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aAKTyaJIHM3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LEJU ACATEIbHOCTH, 3ajlaBasi MHapameTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMHU LICJISIMU;

UCIIOb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJICHUS:
BBIJICJISITh XApAKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYMHHO-CICJCTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKJIeHus (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITFOUCHHS,

NPUMEHSTh B MPOLECCE MO3HAHUS UCIOJIb3YEMBIE B XUMHUHU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30OBHIBATH MOJIETBHBIE MPEICTABICHUS — XUMHUYECKUIT
3HaK (CHUMBOJI) OJJIEMEHTa, XUMUYeckas (opmysa, ypaBHEHHE XHUMHYECKOU



peaknuu — TPU PENICHUH YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKHUX 3ajad,
IPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC TIPE/ICTABIICHUS TSI BHISBICHHS XapaKTePHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB M XUMUUYECKHUX PEAKIIUM.

2) 0a3oBbIe MCCIIEeI0BaTEIbCKHE AeiiCTBUA:

BJa/IETh OCHOBAaMH METOJIOB HAYYHOTO TO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuunii;

dbopMyIMpOBATh 1ETN U 33J1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYIHPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHWSI U OCHOBBI ISl (DOPMHPOBAHUS THUIIOTE3BI TIO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBACMBIX CYKJICHUN;

BIAJICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpOBaTh
00001I1eHNS ¥ BBIBOJIBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yIbTaTOB HCCIEIOBaHNS,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOAEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM H  MPOEKTHOMN
NESTENLHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MIOWCKY METOJIOB pEIICHUS TPAaKTHUECKUX 3a7ad, NPUMEHEHHUIO0 pa3IMYHbIX
METOJIOB MTO3HAHU.

3) padora ¢ uHpopmanuei:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX UWHMOpMaruu (HAy4HO-
NOMyJIsipHasi JUTEpAaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh MHPOPMALIMIO PA3IHYHBIX BUAOB U (HOpM
IpEICTaBICHHUS, KPUTHYECKH OLICHUBATH e JIOCTOBEPHOCTb u
HEMPOTHUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope wuHPOpMALIUK, HEOOXOAWMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
OITPENIENIEHHOrO TUIIA,

npUOOpETaTh OIBIT WCHOIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalIbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uWHGOpMAIMEel: TPUMEHATh MEXKIpeAMETHbIe ((u3udeckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIBI, (hOPMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHMYCCKUC CPCACTBA HATI'TLAIHOCTH.

KoMMyHMKATHBHbIE YHMBeEPCAJIbHbIE YUeOHbIe NeiCTBUS:



3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYkAaeMOM TEMbI B XOJI€ AHAJIOTa U/ UIn
JMCKYCCHUH, BBICKA3bIBaTh UJieH, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

BBICTYNaTh C NPE3EHTALMEN PE3YJbTAaTOB ITO3HABATEIBHOW ESITEIBbHOCTH,
MOJYYEHHBIX CAMOCTOSITEILHO WIIM COBMECTHO CO CBEPCTHUKAMMU ITPU BBIMOJIHEHUH
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHUECKOM pPabOThI MO HCCIICOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaau3alu y4eOHOTro MpoeKTa, U (GOpMYIUPOBATH BBHIBObI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COTJIACOBAHUS IO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
NesITeNIbHOCTh, Ompezenss €€ Ieid U 3aJadd, KOHTPOJUPOBAaTh U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpellaraeMblii  alTOpUTM JEHCTBUH TpU
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENLCKUX 3a7ad, BbIOMpaTh Hambosee
3¢ (deKTUBHBIA CMOCOO WX pEeHIeHHS C YYETOM TMONMYy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIJISITh CAMOKOHTPOJIb JEATEIRHOCTH HAa OCHOBE CaMOAHAIN3a H
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yIbTaThl OCBOSHHUS MIPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YPOBHE CpeaHEero oOuiero oOpa3oBaHHs BKIIOYAIOT CHELU(PUYECKUE
JUTs y9eOHOTo mpeameTa « XUMUsD HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI JIEHCTBUN
110 OCBOCHUIO, MHTEPIIPETAIMU U MPEOoOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU
[0 TIOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUW B Pa3IMYHbIX yueOHBIX
CUTYaIUsIX, & TAKXKE B PEATIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX ¢ XUMueu. B
porpaMMe II0 XHMHUH NPEAMETHBIE PE3YyJIbTAaThl MPEACTABICHBI 110 TOJaM
VU3y4CHUS.

10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOEHMSI Kypca «OpraHuueckas XUMHSI»
OTPaXaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MECT€ W 3HAYCHUH OpPraHWYECKON
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIICYEHUU YCTONYMBOIO
pa3BUTHA YEJIOBEUECTBA B PELICHUM MPOOJIEM SKOJOTMYECKOM, SHEPreTUUECKOU U



NUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3/IaHUU HOBBIX MATEPUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B obecIieueHUU palMOHAIBLHOTO
MIPUPOJIONIONIB30BaHUSA, B (OPMUPOBAHWKM MHPOBO33PEHHUS W OOIIEH KyJIbTyphI
YeJoBeKa, a TaKXKe OJKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO ¥ IPUPOTHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKIKOYACT:
OCHOBOIIOJIAraloIe MOHATHS — XUMUUECKHUI SJIEMEHT, aTOM, SJIPO U 3JEKTPOHHAS
obojouyka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHUS aToMma, TUOpuau3aIus aTOMHBIX OpOWTalie, HWOH, MOJIeKyJa,
BAJICHTHOCTb, JIEKTPOOTPHUIIATEIILHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIEPOTHBIN CKENEeT, (PYHKIIMOHATbHAS
IpyIa, pajaukKand, CTPYKTypHble (opMyiasl (pa3BEpHYThIE, COKpaIIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHas W MPOCTPaHCTBEHHas (Te€oMeTpuuecKas,
ONTHYECKAs), H30MEpPbl, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJI- U a30TCOAEPIKAINE OPraHUYECKUE COCAUHEHHUS], MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCJAMHEHMS; TEOPHUH, 3aKOHBI
(mepuonuueckuii 3akoH J[. M. MeHnneneeBa, Teopus CTPOCHHS OPTraHUYCCKHUX
BemecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUus OHHEPrUu TMPU XUMUUYECKUX PEaKIusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUU, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMaHUS MPUUYMHHOCTH U CUCTEMHOCTH XHMHWYECKUX SIBJICHUM; TPEACTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peaKIui, TEPMOJUHAMUYECKHX W KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUsI, O B3aMMHOM BJIMSTHUA aTOMOB M I'PYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3 dekTsl, opueHTanTsl I u Il pona);
(baKkTOIOTHYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, IMOJYYECHUU W 0O€30MacHOM
WCIIOJIb30BAaHUN BAXKHEUINMX OPTraHWUYECKUX BEIIECTB B OBITY M IMPaKTHYCCKOU
NEATeIbHOCTH ~ 4YeJIOBEKa, OOIMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOTO
MIPOU3BO/JICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEePadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TMOHATHIA,
yCTaHaBJIMBaTh MX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIWE MOHATUS TPHU
OTIMCAaHUM COCTaBa, CTPOCHHS U CBOWCTB OPTraHUYECKUX COCTMHCHUM;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIO0Ib30BaTh XUMHUUYECKYI0 CUMBOJIUMKY JJISI COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUYECKUX
BEIICCTB;

COCTaBJIATh YPAaBHCHHUSI XMMHUYECKUX PEAKIUi U PACKPBhIBATh UX CYIIHOCTD:
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  TMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO 0OalaHca JTUX peaklui, peakluil HOHHOro OOMeHa IyTEéM
COCTaBJICHHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUMN;



W3TrOTaBJIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WIUTIOCTPALUU
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJICKHOCTh M3YYCHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTAaBY M CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpynmne CO€IMHEHUM, JaBaTh UM Ha3BaHMUS 10 CHUCTeMaTHYECKOU
Homenknarype (IUPAC) u npuBoAUTH TpUBUAIbHBIC HA3BaHWS MJI1 OTACIBHBIX
NpEACTABUTENIE OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOJYOJI, TJULEPHUH,
ATUWICHITIUKOIb, (EHON, (POpManbIerujl, aleTaabJerujl, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAS, MaJIbMUTHHOBASI KUCIOTHI,
[JIMIUH, aJaHuH, MalibTo3a, PYKTO3a, aHWJIUH, TUBUHUJ, U3OIPEH, XJIOPOMIPEH,
CTUPOJI U JPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEAENsATh BHUJ XHUMHYECKOW CBS3U B
OpraHUYEeCKUX COCJIMHEHMSIX (KOBAJICHTHAass W HWOHHAas CBsI3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHSATH IMOJOKEHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHHE,
dbu3uYecKre M XUMHUYECKHE CBOMCTBA TUMHUYHBIX MPEIACTABUTENICH pa3IMUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJIKEHOB, AJIKQJIUCHOB,
QJKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOAOB, CHUPTOB, albJErHA0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3()PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKMCIIOT, O€JIKOB, YTJE€BOJOB (MOHO-, JIU- W TOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUHd C UCIOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(OPMUPOBAHHOCTh YMEHHUSI TMOATBEPKIATh Ha KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPaTHOCTU U TUMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
CeIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HaHUSI — HAOJIIOICHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTH YMEHHUS MPUMEHSITh OCHOBHBIE omnepanuu
MBICTUTEIBHOMN AEATEILHOCTH — aHAIN3 U CUHTE3, CPaBHEHUE, 0000IICHUE,



CHUCTEMAaTHU3aIINIO, BBIABICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — JJIS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUU C
NOHATUSMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX NPEAMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO EIUHCTBA MHPA,
WCIIOJIb30BaTh CHCTEMHBIC 3HAHUS M0 OPTraHWYECKOW XUMHUU JIsi OOBSICHEHUS U
POTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOPMHUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETBl 1O XUMHUYECKUM
dbopMyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMil C MCIOJIb30BaHUEM (PU3UYECKHUX
BEIMYMH (Macca, 00bEM Tra3o0B, KOJMYECTBO BELIECTBA), XapPaKTEPU3YIOIIHUX
BEILIECTBA C KOJUMYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKJICHUID XUMHUYECKOU
dbopMysIBl BElIeCTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMMHUYECKHX DJIEMEHTOB,
IPOJIYKTaM CropaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MIPOTHO3UPOBATh, aHAJTU3UPOBATH U OLICHUBATH
C TMO3UIUMHA  DKOJIOTMYECKOW  O€30MacCHOCTH  MOCHEACTBUSL  OBITOBOM U
IPOU3BOJICTBEHHOM JCSITEIIBHOCTH YEJIOBEKa, CBSI3aHHON C MIEpepadOTKOM BEIIECTB
UCIIOJIb30BAaTh MOJYUYCHHBIE 3HAHUS /I IPUHITHUS TPAMOTHBIX pElIeHUI nmpobdieM
B CUTYalIUsIX, CB3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IUJIAHUPOBATh U MPOBOJUTH
XUMUYECKUN HKCIEPUMEHT (MOJIYyYeHHE U U3YUYECHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKUMU YTJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOJIEPKAIIUX OPraHMYECKHX BEIIECTB, PELICHHE 3KCIEPUMEHTAIbHBIX
3a/la4 10 PACMO3HABAHUIO OPTaHUYECKUX BEILECTB) C COOJIIOJIEHUEM MPaBUII
Oe3omacHoro oOpamieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM O0OPYJIOBAaHUEM,
dbopMyIMpOBaTh TIENh HWCCJICAOBAHMS, NPEACTABIATh B pa3mudHoOil  (hopme
pe3yJbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

co0JiroAaTh MpaBUjIa SKOJOTHYECKH 11€JIECO00PA3HOTr0 MOBEICHUS B OBITY U
TPYJOBOM JEATEIIBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOTHOM CPeIbl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JCHCTBHUS Ha >KUBBIE OpPraHU3MBI
OTpEICIEHHBIX OPTaHUYECKUX BEIECTB, MOHUMAast cMbIci Tokazatens [1/1K;

aHaJM3UPOBaTh 1€JIE€CO00Pa3HOCTh MPUMEHEHHSI OPraHUYECKUX BEIIECTB B
MPOMBIILJIEHHOCTU U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBJISATH II€JICHANIPABICHHBIM TTOWCK
XUMUYECKON nH(GOpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4YHas
JUTEepaTypa, CpecTBa MaccoBoil nHGopmanuu, IHTepHET U apyrue), KpUTUYECKU
aHaJTM3UPOBaTh XUMHUUECKYI0 MHGOpMaIIKIO, TiepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a1aueil.



11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOmass um HeopraHudeckas
XUMUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBJICHUM TPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHWU yCTOWYHUBOTO
pPa3BUTHS, B PEIICHHH MPOOJEM 3KOJOTHYECKOW, DHEPreTUYECKON U THUIIECBOU
0€30MacHOCTH, B Pa3BUTUU MEJIWIIMHBI, CO3JJaHUM HOBBIX MaTEpHaJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHUHN PAlMOHAIBLHOTO MPUPOAOINOIB30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTYphl 4YeJOBEKa, a TaKke
IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOJTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XHUMHMYECKHX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIIME TOHATUS — XUMHUYECKUH »dJIIEMEHT, aToM, SJIpO aroMma,
W30TOIIbI, AIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHbIE OpOUTAIU, OCHOBHOE U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOPHAM3alMsA aTOMHBIX OpOWTAalIeHd, HOH,
MOJICKYJa, BaJICHTHOCTh, JJCKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKass CBsi3b (KOBaJICHTHAs, WOHHAs, MeTaJUIMYEeCcKas, BOJOPOJIHAs),
KpUCTAJIJIMYECKasi pelI€Tka, XHUMHUYECKash peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOIUTHI, DJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEeHb JAUCCOIMAIIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBOK 3 dekT
XUMHUYECKON peakIiiu, CKOPOCTh XUMHUYECKON pPeaKIi, XUMHUUIECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AICKTPOJMTHYECKON THUCCOLMAINU, TMEePUOANICCKUM
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAICHUS] SHEPTUH MPH XUMHUUYECKUX PEaKIMAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JIEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKHHN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUs, JIeXkKalue B OCHOBE TOHHMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
NpEACTaBICHUSI O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM YPOBHSIX; MPEICTABICHUS O MEXaHHU3MaX XUMHUYECKUX PEaKIui
TEPMOJUHAMHUYCCKUX M KHHETHYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKaHHUs, O
XUMHUYECKOM PAaBHOBECHH, PACTBOPAX U JAUCHEPCHBIX CUCTEMAaX; (haKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBax, COCTaBE, MOJYy4YEeHUHM U OE30MaCHOM HCIOJIb30BaHUU
BOKHEUIITUX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOW ACATEIHHOCTU
YeJIoBeKa, OOIIUX HAYYHBIX MPUHITAIIAX XUMHAYECKOTO ITPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPHU3HAKW TOHSATHM,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIONINE TMOHSATUS TPU
OMMCAaHUM HEOPTAHWYECKUX BEIIECTB U UX MPEBPAILCHHUI;



c(OPMUPOBAHHOCTh YMEHHUS HUCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS
coctaBieHus: (GOpMyNl BEIIECTB W YpaBHEHUM XHMHUYECKUX  PEaKIIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHSI ONPENIETATh BAJCHTHOCTh U CTENEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHMSX, BHJI XMMUYECKON CBS3M (KOBAJIEHTHAs,
WOHHAs, METaJJIMYeCcKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  pelETKH
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEILECTB OT
BUJA XMMHYECKOM CBSI3M W TUNA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00Pa30BaHMsI KOBAJICHTHON CBSI3H;

cOpPMUPOBAHHOCTh ~ yMEHHH:  KiIaccu(UUUPOBATh:  HEOPraHUYECKUE
BEIIECTBA [0 UX COCTaBY, XUMHUYECKHE PEAKI[UHU 10 Pa3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupymollyux BeIIEeCTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKUCIIEHUS IEMEHTOB, OOPATUMOCTH, YYACTUIO KaTaau3aTropa v Apyrue)
CaMOCTOSITENIbHO BBIOMpPATh OCHOBaHHUS W KPUTEPUU JUIs  KiacCU(UKALUU
M3Y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MEPUOIUYECKOro 3akoHa /.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOLITYIO, OObICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (QYHKIINY;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NE€PBOrO—YETBEPTOrO MEPHUOJIOB
[lepuomnueckonn  cucremsr  J[.U. MenpgeneeBa,  HCHONB3YyS  MOHATHUA
«QHEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHBbIE
opbuTanu», «OCHOBHOE M BO30YXKIEHHOE JHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHX 3JEMEHTOB U MX
COCIMHEHUNW TI0 mnepuogam u rpymnmaM llepuogmueckonn cucremsr [, .
MeHnpneneeBa, Bal€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOPMHUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHAYECKUE  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  MOJTBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBSA3M MEXKJYy HEOPraHMYECKHMH BEIIECTBAMHU C
MIOMOIIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUM;

cOpPMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOIO OasaHca
ATUX pPEaKlUi; peakiuid HOHHOrO OOMEHa MYTEM COCTABJICHHS] WX TMOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YpPaBHEHMM;  peakuud  TUAPOJIN3a;  PEaKUuuu
KOMILIEKCO0Opa3oBaHusl (Ha MpUMeEpe r’HIPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);



c(hOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMUYECKUX PEAKIHUN C YYETOM HMX DHEPreTUUYECKUX XApPaKTEPUCTHK, XapakKTep
U3MEHEHHUS CKOPOCTHM XHWMHYECKOW peakiMd B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TAK)KE XapaKTep CMEIICHUSI XUMHYECKOT'0 PaBHOBECHS 110 BIUSHUEM
BHEIIHUX Bo3AeiicTBuil (mpunuun Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XWMHUYECKHE PEaKIIUH,
JIe)KAIMe B OCHOBE IPOMBIIUIEHHOTO IIOJIYY€HUSI CEPHOM KHCJIOThI, aMMHAKa,
o0Imue Hay4yHble TMPUHIMIBI XUMHYECKUX IPOU3BOJCTB; I€JIeCO00pa3HOCTh
MPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pE€HUSI COOTHOILICHUS] PUCK-TI0JIb34;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHWK O METOJaX HAYYHOTO
MO3HAHUS SBJICHUN MPUPOABI — HAOMIOJACHUE, H3MEpPEHHe, MOJISIUPOBaHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUSI TPUMEHSTh 3TU 3HAHUA MIPU YKCHEPUMEHTATILHOM MCCIICIOBAHUM BEIIECTB
U s OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B MPUPOJE,
MIPAKTUYECKOM JICATEIIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HMU;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIIATH B3aUMOCBSI3h XUMHYECKUX 3HAHUHU C
MOHATUSIMU U TIPEJCTABICHUSIMU APYTUX E€CTECTBEHHO-HAYYHBIX MPEIAMETOB JIf
0oJiee 0CO3HAHHOTO TOHUMAaHUS MaTEPUAILHOIO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHUS TPOBOJAUTH PACUYETHl: C HMCIOJIb30BAaHUEM
MOHATHM «MaccoBasi JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIICHTPALIHUS»;
Macchl BelIecTBa WM 00bEMa rasa Mo M3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOIIMX B PEaKI[MU BEIIECTB; TEIIOBOro 3¢ dexra
pEaKUMK; 3HAYEHUS] BOJAOPOJTHOrO MOKA3aTENIsI PACTBOPOB KHCJIOT MU IIEIOYEN C
W3BECTHOM CTEIEHBIO JUCCOIMAINM, Macchl (00bEMa, KOJIMYECTBA BEIISCTBA)
MPOJIyKTa PEAKIMU, €CIU OJTHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
OTIpeICIEHHOM MacCOBOM J10JIel PacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT MPUMECH ); 10U BbIX0/1a MPOAYKTA PeaKii; 00bEMHBIX OTHOIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEJACHHWE  peakiuid  HOHHOTO  OOMEHa,
MOJATBEPKICHNE KAYECTBEHHOI'0 COCTaBa HEOPTraHMYECKUX BEIIECTB, OMPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C MOMOIIBIO HWHJMKATOPOB, HM3YYEHHE BIIUSIHUA
pa3MuHbIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, pelIeHue
SKCIEPUMEHTANbHBIX 3afad 1o TtemaM «Metawiey u  «Hemeramis») ¢
coOJIFoIcHUEM MpaBUiI 0€30MacHOr0 OOpallieHHs ¢ BEIIeCTBaMU U J1a0OPaTOPHBIM
obopynoBanueM, GOpPMYJIMpPOBAaTh 1I€JIb  HUCCIACAOBAaHUS, TMPEACTaBIATh B
paziuuHoi (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUMN: COOIIOIATh MPaBuUia MOJIb30BAHUS XUMUYECKOU
noCyIol W J1a00paTOpHBIM 00OpyJOBaHHEM, OOpalleHHs C BEIICCTBAMH B
COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHX
OTBITOB, JKOJOTHYECKH 11eJIeCO00pa3HOTr0 TMOBEACHUS B OBITY W TPYJIOBOHU
JNEATENBHOCTH B LEISAX COXPAHEHUS] CBOETO 3J0POBBS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeapl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHUSA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOTO JICUCTBHSI HA KMBBIE OPraHU3MBbI OIPEICIEHHBIX HEOPraHUYECKUX
BEIIIECTB, MOHUMAs cMbIci nokazatens [1JIK;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYIICCTBISATh IIEJICHANPABICHHBIM TOUCK
XUMUYECKON MH(OpMALINK B pa3IMYHBIX UCTOYHUKAX (HAy4yHasl U y4eOHO-Hay4YHast
JUTEpaTypa, CpencTBa MaccoBoil nudopmaruu, HTEpHET U apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUECKYI0 HHGOpMAIIHIO, TIepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHOM 3a1auei.
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INHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Hpez[MeT 1 3HA4YCHHUC OpFaHquCKOﬁ
XUMUHU, IPEACTABIICHUC O MHOFOO6pa3I/II/I
OpraHn4CeCKUux COE€IUHEHUI

[IpakTuueckas padbora Nel "Omnpenenenue
yIJIepo/ia U BOJOpOa B COCTaBE
OpraHNYeCKHUX BEIIecTB"

Teopust cTpoeHUs OPraHUuYECKUX
coennHennit A. M. bytneposa

Bunsl n3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHbIE

3¢ PEeKTH B MOJIEKYIaX OPraHMYECKUX
COCIUHCHUM

DJEKTPOHHOE CTPOSHUE aToMa YIiiepoia
(ocHOBHOE U BO30YXAEHHOE COCTOSIHHS).
BanenTHble BO3MOKHOCTH aTOMa yriiepoaa

XuMUYecKasi CBsi3b B OpPraHMYEeCKUX
COCTMHECHMIX. MexaHu3Mbl 00pa30BaHUS
KOBQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

[IpencrasieHue o KiaccuPUKALMHA U
cuctemarnyeckast HomeHkinarypa (IUPAC)

KouTtpoJbHbie |

padoThI

IIpakTnyeckue
padoThI

JlaTa
H3ydeHust

DJIEeKTPOHHbIE

undgposbie
oOpa3oBaTesibHbIE

pecypchl



Pemienue 3a1a4 Ha HaXOXI€HUE
MOJIEKYJISIPHOM (hopMyIIbl BelecTBa.

Teopernueckrie OCHOBBI IPOTEKAHMS
OpPraHUYECKUX PEeAKIUN

OCoOEHHOCTH OPraHMYECKUX PEeaKLUH.
MexaHu3Mbl peakluii: paJuKaIbHbIE U
HMOHHBIE.

Pemenue 3anad: pac4€Tsl 10 YPaBHEHUIO
XUMUYECKON pPEeaAKIUU

Pemenue 3agau: paC‘IéTBI 10 YpaBHCHHIO
XUMHUYECKOU pcaknuuu

Pemenue 3agayu: pacuy€Tsl M0 ypaBHEHUIO
XUMHYECKOHN peaKiuu

Konrponsnas padora Nel "Teopernueckue
OCHOBBI OpTaHUYECKON XUMUU"

Augikanbl. CTpoeHHE MOJIEKYJT aJIKAHOB.
['omosiornyeckuit psa anKkaHoB.

du3znyeckue U XMuMHUUYECKHE CBOMCTBA
aJIKaHOB

HaxoxneHue ankaHoB B IPUPOJE.
CriocoObI osTyueHHst 1 IPUMEHEHUE
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[Muknoankansl: obmiast popmyna,

HOMEHKJIaTypa U U30Mepus, 0COOEHHOCTH
CTPOCHHS U XUMHUUECKHX CBOMCTB, CIOCOOBI

IMOJIYUCHHUA U IPUMCHCHUC

AJKEHBI: TOMOJIOTUYECKHH psifl, 001Ias

¢bopmyra, HOMEHKIATypa, SJIEKTPOHHOE U

IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas U UC-TPaAHC-U30MEPHUS
AJIKEHOB

dusndueckre U XUMUICCKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

DU3UKO-XMMHUYECKHE CBOMCTBA aJIKECHOB.

IIpaBuno B. B. MapkoBHUKOBA.

Crioco0bl MoTy4eHus: U IpUMEHEHUe
ATKEHOB

CriocoObI mosTyueHust STHIICHA B
1abopaTopuu ¥ MPOMBIIIIICHHOCTH

[TpakTrueckas padora Ne 2 o Teme
"[TonyueHue 3TUIEHA U U3yUYEHUE €T0
CBOMCTB"

AJKaJIMeHbI: CONPSIKEHHBIC,
M30JIMPOBaHHBIC, KYMYJIMPOBAaHHBIC.
Oco0EHHOCTH AICKTPOHHOTO CTPOCHUS

XHUMHYECKHE CBOMCTBA CONPSIKEHHBIX
JTUEHOB

AJKWHEL: TOMOJIOTAYCCKHI pAA, o61ua;[
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Crioco0blI MoJTy4eHus: U MPUMEHEHUE
AITKUHOB

ApeHBI: TOMOJIOTHYECKUHN PsiI, 00IIast
dbopMyIia, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT
OCH30J1a U TOJTyOJIa, UX (PU3HUECKUE
CBOMCTBA

Oco0eHHOCTH XUMAYECKUX CBOICTB
CTUpOJa

I'erermueckas CBA3b MCXKAY pa3siIniYHbIMU
KJ1acCaMu yrjieBoaopoa0B

Pacu€rbl Mo ypaBHEHHUSIM XUMHUYECKHX
peakmmii. CucremaTusanus u 00001eHne
3HAHUM 10 TeMe

Pacu€Thl Mo ypaBHEHUSIM XUMHUYECKHUX
peakuuii. Cuctemarusanus u 06001IeHUE
3HAHUH IO TEME

Pacu€Tel Mo ypaBHEHUSAM XUMHYECKUAX
peaknuii. Cuctemartuzaus u 00001eHne
3HAaHWUH 110 TEME

Pacuérel o ypaBHEHUSAM XUMHUYECKHUX
peaknuii. Cuctemarusamus u 00001eHne



Pacu€Thl Mo ypaBHEHUSIM XUMHYECKHUX
peakuuii. Cuctemaruzanus u 06001IeHUE
3HAHUH IO TEME

["aymoreHONpON3BOIHBIE YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEaAKITIH
3aMEILEHNs TajloreHa

["anoreHonpou3BoAHbIE YIIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOEHHE; peaKluu
3aMeIIeHHs rajoreHa

CucreMmarusanus 1 0000IICHUE 3HAHUI IO
pazneny "YrieBonopoasr"

Cucrematusanuus 1 0000IIeHNE 3HAHUN 110
pazneny "YriueBonopoasr"

Cucrematusanusa 1 00001IeHNE 3HAHUN 11O
pasneny "YrieBonopoasr"

CucremaTu3aius 1 0000IIeHne 3HAHUH TI0
pazneny "YrieBonopoasr"

Cucrematusauus 1 0000IIeHNE 3HAHUN 110
pazneny "YrieBonopoasr"

Cucrematusanusa 1 00001IeHNE 3HAHUN 110
pazneny "YrieBonopoasr"

KonrponsHas pabora no Teme
"Yrnesopopoas!"

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psiJl, o01iast popmyra,
CTPOEHHME MOJIEKYJI, U30MEpPHS,
HOMEHKJIaTypa, KJIacCUpHUKAIIHS,



XUMUUJeCcKre CBOMCTBA MMpECACIbHBIX
OOAHOATOMHBIX CIIMPTOB |

Crioco0bl MoJTy4eHus: U IPUMEHEHUE \
OJTHOATOMHBIX CITUPTOB ‘

MHOFO&TOMHLIC CHI/IpTLII OTUJICHI'JIMKOJIb U |

|
FJII/H_[CpI/IH, nux (1)H3PI‘-I€CKHG U XUMHNYCCKUC |
CBOMCTBA |

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC \
MHOT'0aTOMHBIX CITMPTOB |

DeHOJI: CTPOCHHE MOJIEKYJIIbI, GU3UIECKUE |
cBoiicTBa. TOKCHYHOCTH (PeHOIIa ‘

[eHeTHUECKas CBA3b YIJIEBOAOPOIOB U \

|
KHCJIOPOCOAEPKAIIUX OPraHUUECKHX ‘
BEIIECTB ‘

[eHeTHyecKas CBA3b yIIE€BOAOPOOB U |

|
KHCJIOPOCOAEPKAIIUX OPraHUYECKHX ‘
BEIIECTB ‘

[eHeTHYECKAs CBA3b YIIEBOAOPOIOB U |

|
KHCJIOPOCOAEPKAIIUX OPraHUYECKHX ‘
BEIEeCTB ‘

AJberupl ¥ KETOHBI: JIEKTPOHHOE
CTpOEHHUE KapOOHWIBHOM TPYTIIEI;
rOMOJIOTHYECKHE PAJbI, 00mmas Gpopmyia,
M30MEpHs 1 HOMEHKJIaTypa

AJ'ILI[el"I/II[LI N KCTOHBI: (1)I/I3I/I‘{CCKI/IC
CBOﬁCTBa; pCakuuu NpuCOCANHCHUA



OAHOOCHOBHBIE Npe/ieNibHbIE KAPOOHOBBIE
KHCJIOTBI, OCOOCHHOCTH CTPOEHHUS UX
MOJIEKYJI

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHe CBOMCTBA

XHWMHUYECKHE CBOMCTBA MMPEACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

[Ipaktrueckas padota Ne 3. [Tonyyenue
YKCYCHOU KHUCJIOTHI U U3YYEHHE €r0
CBOWCTB

HenpenenbHble 0THOOCHOBHBIE
KapOOHOBBIE KHCIIOTHI

Pemenue pacu€THbix 3a/1a4: 110 ypaBHEHUIO
XUMUYECKON PEAKINHU, HA ONPECICHUE
MOJIEKYJISIPHOIN (pOPMYJIBI OPraHUUECKOI0
BEILIECTBA

Pemenne pac4€THBIX 3a7a4: 110 YPABHEHUIO
XUMUYECKOHN PEAKLUHU, HA ONPEIAECICHUE
MOJIEKYJISIPHOM (hOPMYIIBI OPraHNIECKOTO
BELICCTBA



Pemienue pacu€THbIx 3a/1a4: 10 ypaBHEHUIO
XUMHUYECKON PEAKINH, HA ONPEACICHUE
MOJIEKYJISIPHOIN (pOpPMYJIBI OpraHUUECKOI0
BEILIECTBA

Konrponsnas padora Ne3
"Kucnoponacoaepxaiue coeiuHeHUs "

AMUHBL: KITacCUpUKAIHS, CTPOCHUE
MoJIeKyJ, oomas hopMya, H3oMepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

XUMUYeCKUE CBOWCTBA alH(PaTHIECKUX
aMHUHOB

XUMHUYECKHEe CBOMCTBA aTr(pPaTHIeCKUX
aMUHOB

AHUIMH: CTPOCHUC aHWJINHA, 0COOEHHOCTHU
XUMHUYECKHUX CBOMCTB aHUJIMHA

[IpakTuueckas padorta Ne 4.
"A3oTcoaepKaliue OpraHn4ecKue
coenuHeHus"

A3oTcoaepKaIine reTepoIHKINYECKIe
COCANHCHUA. HYKHGI/IHOBI)IG KHUCJIOTHI:
COCTaB, CTPOCHUE U OMOJIOrUYECcKas pojib

TabakokypeHre U HapKOMaHUS
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[TpakTudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TCME
"Pacrio3HaBaHne OpraHMYECKUX
coenuHeHun"

CucreMmarusanus 1 0000IICHUE 3HAHUI [0
pazneny

Cucremarusanuus 1 0000IIeHNE 3HAHUN 110
pazneny

CucreMmarusanusg 1 0000IIEHAE 3HAHUHI 110
pasneny

Kupsr: crpoenue, pundeckue u
XMMUYECKHE CBOWCTBA (THIPOIIH3)

OcoOEeHHOCTH CBOWCTB JKHUPOB,
COJIEp>KalINX OCTaTKU HEMpPeIeIbHBIX
JKUPHBIX KUCIIOT. JKUpbI B IpUpoe

OO6mrast XxapakTepucTHKa YTJIEBOJIOB U
KJ1accu(puKanust yrieBo1oB (MOHO-, U- U
MOJIMCaXapH Ibl)

HI/ICEIXapI/II[BIZ caxapo3a, MaJIbTO3a U
nakTo3a. HaxoxaeHue B npupoac u
MNPUMCHCHHUC IUCAXapHUI0B

[Tonucaxapuapl: CTpOCHHE MAKPOMOJIEKYJI,
¢buznyeckrue U XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHE

AMHHOKHUCIOTBI: HOMEHKJIATypa U
nzomepus, (hu3nuecKrue CBOICTBA.
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OTHCHBHBIG npeaACTaBUTCIIN O~
AMHWHOKHCIIOT

XHUMHUECKHE CBOICTBA AMHMHOKHUCIIOT, UX
OHOJIOTHYECKOE 3HAUYCHHE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 ICTITHI0B

IlenTnae! M nonmunentuasl. Haxoxnenue B
IpUpoJIe

benku kak npupoHbIEe TOJUMEDSI;
CTPYKTYpHhI O€JIKOB

[IpakTuueckas pabora Ne6
"[IpuroroBieHue pacTBOPOB OEIKOB U
W3y4YEeHHUE UX CBOMCTB"

[Tpaktuyeckas pabora Ne7 Pemenne
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"BemecTBa JXUBBIX KJIETOK'

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIMPCACIICHUC NOJIM BbIXOAa MMPOAYKTA
pc€akuuu OT TCOPECTHICCKU BO3ZMOXKHOTO

Pemenue PaCUYCTHLBIX 3a1a4 Ha
OIIPEACIICHUC NOJIM BbIXOAa IMPOAYKTA
pcakuuu OT TCOPCTHUICCKU BO3ZMOXKHOTO

Cucremarusanus u 0000IIeHUE 3HAHUMN 10
pazneny



Konrponsnas padora no teme
"A30TCcoIepKalIie OpraHu4ecKue
coeTuHeHUs"

Hed1b 1 cniocoOsl e€ nepepaboTKH.
[TpumeHeHHne MPOYKTOB epepaboTKu

OcCHOBHBbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN U
METOBI UX CUHTE3a —II0JIMMEPU3aLIHS U
ITOJIMKOHACHCAIUS

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

[TpakTrueckas padota Ne 8. Permenue
AKCIIEPUMEHTAJIBHBIX 3a71a4 110 TEME
"Pacmo3HaBanue miacrtmace "

DnacToMepbl: HaTypaJIbHbII
CUHTCTUYCCKUC KaYUYyKH. Pesnna

BonokHa: HaTypaJIbHbIE, HCKYCCTBEHHBIE,
cuHTeTndeckue. Ilonumepsl cnenuaibHOro
Ha3Ha4YCHUS

[Tpaktuueckas pabora Ne 9. Pemenue
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| OKCICPUMCHTAJIbHBIX 3aaa4 I10 TECMC
. "Pacno3naBanue BOJOKOH "

130 i IloHATHS O KOMITIO3ULIMOHHBIX MaTepraax
‘r O000111eHNE U CUCTEMAaTHU3aIUs

131 : HM3y4YEHHOTO MaTepuaiia 1o Teme

- L "BricokOoMONEKyIApHbIE COeTUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME
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Pacnpenenenue 371eKTpOHOB IO ATOMHBIM
opOuTaIsimM

[Tepuonnueckuii 3akoH u Ilepuonnueckas
cHCTeMa XUMHYeCKHUX 3aemMeHToB /. H.
Meneneesa, CBA3b C COBPEMEHHOU
TEOPHUEN CTPOCHUS ATOMOB

Ilepuonuueckuii 3akoH u [leproanyeckas
CHCTeMa XUMHYECKUX 3aemMeHToB /. H.
Meneneesa, CBA3b C COBPEMEHHOU
TEOPHUEN CTPOCHUS ATOMOB

OO6mas xapakTepucTuka s-, p-, d -, f -
JJIEMEHTOB

OO0mmas xapakrepucruka s-, p-, d -, f -
JIIEMEHTOB

OO0mas xapakrepucruka s-, p-, d -, f -
DJIEMEHTOB

XuMudeckoe IMo3HaHue U ero MCTOJAbI

KonTposbHbIe |

padoThbI

IIpakTn4yeckue
padoThI

JlaTa
U3ydeHust

06.09.23
07.09.23

21.09.23

DJIEeKTPOHHbIE

nudposbie
oOpa3oBaTejibHbIE

pecypchl
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IIpaxkTuyeckas padora Nel
"OKcnepuMeHTaNbHbIN aHanu3"

Ponb Teopun ctpoenus atoma B
00BsICHEHNH 00pa30BaHbs XUMHUECKON

Buapl xumuaeckoit ¢cBsa3u. Mexanu3Mbl
00pa3oBaHMs KOBAJIGHTHOM CBSI3H.
Bonoponnas cBs3b. MexMOIIEKyIIIpHbIE
B3aHUMOJICHCTBHS

Buapl xumudeckoit ¢cBsa3u. MexaHu3Mbl
00pa30BaHMs KOBAJIGHTHOM CBS3H.
Bonopoanas cBsizb. MexMoneKysipHbIe
B3anMMOICHCTBHUSI

Buapl xumudeckoii cBsa3u. MexaHu3Mbl
00pa30BaHMs KOBAJIGHTHOM CBS3H.
Bonopoanas cBsi3b. MexMoneKysipHble
B3aMMOCHCTBHUSI

BCHIGCTBa MOJICKYJIAPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHUS. Tumnsr
KPpUCTAJUIMYCCKUX PCUICTOK U CBOMCTBaA
BCIICCTB

27.09.23
28.09.23
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HEMOJIEKYJISIPHOTO CTPOEHUA. THUIIBI
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

HpeILCTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

HpeI[CTaBJ'ICHI/IFI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB 1 HOMCHKIJIATypa

Ilonstue o JUCIICPCHBIX CUCTEMAX.

[IpencraBneHue o KOJJIOUIHBIX PacTBOPax |

ITonsatue o AUCIICPCHBIX CUCTCMaAX.

[IpencraBneHue o KOJJIOUIHBIX pacTBOPax |

VlcTrHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObI BbIpa)KE€HUSI KOHIIEHTPALIUU
pacTBOpOB

CriocoObl BBIpayKEHUS KOHLIEHTPALUU
pacTBOpOB

CriocoObl BbIpaXXeHUs1 KOHLIEHTPALIIH
pacTBOpOB

CriocoObl BhIpa)Ke€HUSI KOHIIEHTPAlUU
pacTBOpOB

[IpakTuyeckas padota Ne2
"[IpuroroBieHue pacTBOPOB C 33aHHON

15.11.23
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YPpoBHM XUMUYECKOU OpraHu3aIuu
BemecTB. CucTemMa 3HaHHUM O BELIECTBE.

YPpOBHHM XUMUYECKOW OpraHu3aluu
BeecTs. CucreMa 3HaHUH O BEIIECTBE.

aroma. [leproanueckuii 3aKOH U
HCpHOI{I/IquKaH CUCTEMa XUMHUYCCKUX
anemenToB /1. 1. Menneneena",
"Crpoenue BemiecTBa. MHOTOOOpaszue

BelecTB"

Krnaccudukanus XuMHYECKUX pEeaKIuii B
HEOPraHWYECKOW U OPraHUYECKON XMUMUHU.
3aKkOoH COXpaHEHHUS MACChl BEIIECTB; 3aKOH
COXpAaHEHUS U MPEBPAIICHUS SHEPTUHU NTPU
XUMHUYECKUX PEAKIUAX

Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEILECTB

Knaccudukanus 1 HOMEHKIATypa
OpPraHMYECKUX BEILECTB

TennoBsie 3¢ (HeKTh XUMUYECKUX
peakuuii. TepMOXUMUYECKHE YpaBHEHHUS

TenoBbie 3 PEeKTh XUMUYECKUX
peakuuil. TepMoxumMudecknue ypaBHEHUS

TennoBbie 23 PEKTH XUMHUECKUX
peakuuii. TepmoxumMudecke ypaBHEHUS

3akoH ['ecca

20.11.23

22.11.23

04.12.23
06.12.23
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CKopocTh XMMHUECKOH peaklinu, e€

3aBHUCHMOCTH OT PA3JIMYHBIX (PAKTOPOB.

Karanus u xkatanusaropsl

CKOpOoCTh XMMHMUYECKOHN peaklinuu, €€

3aBUCUMOCTD OT pPa3JIMYHbIX (I)aKTOpOB.

Karanus u xaTanuszatopsl

CKOpOCTh XMMUYECKOM peakinu, eé

3aBUCUMOCTD OT Pa3JIMIHBIX Q)aKTOpOB.

Karanns u xatanmms aATOPBI

Xumnueckoe paBHoBecue. KoncTanTa
paBHOBECHS

OO6paTtumble U HEOOPATUMBbIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

[IpakTuueckas pa6ora Ne 3 o teme
"BrusiHue pa3nuyHbIX GaKTOpOB Ha

MOJI0)KEHUE XUMHUYECKOTO paBHOBECHS "

DneKTpoIuTUYeCKas JUCCOIHALS.
CunbHbIe U cl1adble IIEKTPOIUTHI.
CremneHs QUCCOIMaiu

06.12.23
07.12.23
11.12.23

13.12.23
13.12.23
14.12.23

21.12.23
25.12.23

27.12.23
28.12.23

11.01.24
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DneKTpoauTUYecKas JUCCOIHALHS.
CunbHble U clladble IEKTPOIUTHI.
CrelmneHs Quccoryanum

Honnoe npoussenenue Boasl. Cpena
BOJHBIX PacTBOPOB. BogopoaHslii
nokasatensb (pH) pactBopa

OKHUCIUTEILHO-BOCCTAHOBUTEILHEIE
peakuuu. BaxxHenye OKUCIUTENN U
BOCCTAaHOBUTEIN

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE
pC€aKknuuu B BOOHBIX paCTBOpax

Metox eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

OnexTponus

17.01.24
17.01.24

29.01.24
31.01.24
31.01.24
01.02.24

07.02.24
07.02.24

12.02.24
14.02.24



. KonTponpHas pabora o teme \
. "Xumuueckue peakuuun' ‘

. Bomopon u ero coenuHenus. Boaa kak |
| pacTBOPHUTEINb. |

i T'ajloreHpl: Hax0XKJIEHUE B IPUPOJIE, !

I

72 . CHOCOOBI MOyYeHUs, PUIUIECKUE U |
XUMHYECKHE CBOMCTBA |

. TayoreHsl: HaXOX/I€HHE B IPUPOIE, \

I

73 . COCOOBI MOJy4YeHUs, PU3UUECKUE U ‘
XUMHUYECKHE CBOWCTBA |

Kucnopon: naboparopusie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MOTYYEeHHS,
¢du3nyeckue 1 XUMHYECKUE CBOICTBA.
O30H. [IpumeHeHne KUCI0poaa U 030HA

. Cepa: HAXOXKJIEHUE B IPUPOJIE, CIIOCOOBI |

|
75 . monyudenus, PU3NUECKHE U XUMUUYECKHE ‘
CBOICTBA ‘

. Kucnopoacoaepxaiiue coeTuHEHMSI CEPBL. |
 OcoOEHHOCTH CBOMCTB CEpHOM KHCIIOTHI :

' A30T: HaXOXXJI€HHE B IPUPOJE, CIIOCOOBl |
77 : MoJy4YeHHs, GPU3NIECKUE U XUMHUECKUE :
' cBoiicTBa. AMMHMAK, HUTPUJIBI ‘

. Kucmopojacoaepxaiue coeTuHEHUS a30Ta.
, OcoOeHHOCTH CBOMCTB a30THOM KHCIOTHI
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docdop: HaAXOKAECHUE B IPUPO/IE,
CHOCOObI OJTyUYEHUs], PUINYECKUE U
XuMudeckue cBorictBa. Dochuasl u

VYraepon: HaXoXACHUE B IPUPOJIE,
QJJIOTPONHBIE MOAU(pUKAIUY; (pU3HUECKUe
Y XUMHUYECKHE CBONCTBA, TPUMEHEHHE

[IpakTuueckas pabora Ne 4.
"Pacnio3naBanne kapOoHATOB"

Kpemuuii: Hax0KI€HUE B IPUPOJE,
CHOCOOBI OTYYCHHUS, PU3UIECKUE U
XUMHYECKHUE CBOMCTBA

[IpakTuyeckas padora Ne 5. "[Tonyuenue
aMMuaka 1 yrjekucioro raza"

OO01mmas xapakTepucTuka MeTamioB [A-
rpymms! Ilepruoanyeckoi cucteMsl
XUMHYECKHX 3JeMeHTOB. HaTpuii n kanuii:
noxy4yeHue, GU3NIecKue 1 XUMHUIECKHE
CBOMCTBA, IPUMEHEHHNE MTPOCTHIX BEIIECTB
U UX COeOUHEHUN

O6m1as xapakrepuctruka metaiuioB [1A-
rpyms! [lepruoanyeckoi cucteMbl
XUMHYECKHUX 3JIEMEHTOB. Maruuii u
KaJIbLUi: TIOJy4YeHue, (pusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

06.03.24

20.03.24

20.03.24



[TpakTrueckas padota Ne6 "KEcTrOCTh
BOJIBI ¥ CTIOCOOBI €€ ycTpaHeHHs "

O6mas xapakrepuctrka 3meMenToB I A -

rpymIbl. AJIFOMUHUN U €r0 COEANHEHUS.

[Ipaktuyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
"HccnemoBanne CBOMCTB aIFOMUHUASA U

dusnyecKkre U XUMHYECKUE CBOMCTBA
kKenesa u ero coenuHenu. [lomyuenue u
IIPUMEHEHHUE CILIABOB XKeJe3a

dusnyeckue ¥ XMMHUUECKIE CBOMCTBA
JKeJie3a U €ro COSIMHEHUH. HOHy‘IeHI/IC n
NPUMCHCHUC CIIABOB JKEJIC3a

Xapakrepuctuka d-371eMeHTOB B BX
COCTMHEHUN

[Tpaktuueckas padora Ne§ " CoennHeHHS
MeIu U xkenesza"

OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX
CoeHHHeHHﬁ M B3aMMOCB3b MCXKIY HUMU

OO6m1as XxapakTeprucTHKa HEOPTaHUIECKUX
U OpraHuYecKuX coenuHeHui. Mx
KiaccupuKanus

01.04.24
03.04.24

11.04.24
15.04.24

17.04.24
17.04.24

22.04.24
24.04.24
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OpFaHI/I‘leCKI/Ie W HCOPIraHUYCCKHEC
BEIIECTBA B JKUBOU mpupoae

[IpakTuueckas pa6ora Ne 9. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME Ha
pacro3HaBaHHE OPTaHUYECKUX U
HEOPraHW4YeCKUX BEIECTB.

XuMus u 3A0POBLEC YCIIOBCKA.
.HeKapCTBeHHLIe cpeacTBa

[Ipaktuueckas padora Ne 10. 3HakoMcTBO
¢ oOpa3lamMu JeKapCTBEHHbIX BEIECTB

OO1u11e crnocoObl MOIYyYEHHS METALIOB.
Meramnyprus

XuUMHUYeCKasd TEXHOJIOTUS CUHTE3A
aMMHaKa

XUMHUECKOE 3arpsA3HEHUE OKPY KAOIIEH
CPEJIbl U €ro MOCIEACTBUS

DKOoIOTHYECKHE HpO6J'IeMI>I " 3I0pOBBC
YCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YUYEBHO-METOJIMYECKOE OBECIIEYUEHUE OBPA3OBATEJILHOT'O
[TPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Bribepure yueOHbIe MaTepHaIbIbl

Xwumus, 11 kmace/ Kyznernosa H. E..

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

https://chemege.ru/classification-chemical-reaction//

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://chem-ege.sdamgia.ru//






