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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon 1o 2025 rona» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npoguabHOro OOy4YeHMs, MPU3BaHO oOecneunuTh o0IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
IOPOJOJKEHUST OOy4YeHHUs] B OpraHu3alusax IMpodeccroHalbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xuMuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  HMHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3yabTaToB O0y4YeHUs U TpeOOBaHHWNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEIYIOIIHME BBINOJIHAEMbIE MPOrpaMMOMl Mo
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0Oy4yeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus yueOHOro maTepuana, KOJUYECTBEHHBIX M KayeCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma asist yriayOnEHHOTO U3yYCHUS! XUMUHU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpe/iesieHne Y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/lay U3yUueHUs MmperMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKKe ¢ YY4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpele’laMd YCTAaHOBIEHHOM MNPOrpaMMoil 1O  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OMPEIENSIThCSl B COOTBETCTBHM C HAIPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMHUSL Ha YpPOBHE VIIyOJEHHOTO U3YYEHHUsS HANpaBIE€H Ha peaau3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3m wm3yueHue mnpeameTa «XHUMHS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccnoHanbHOT0 00pasoBanus. Hapsaay c atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOIO Pa3BUTUSI OOydYarOUIUMXCs, HA (POPMUPOBAHUE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeiMeTa «XuMUs» Ha YpOBHE YIIIYOJEHHOTO H3Yy4EeHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o pazauuusax 06a3o0BOro U yriayOoiaEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJYy4YaeT OMNpeJeEHHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX M CBOMCTBAX MX COEAMHEHUM HA OCHOBE PACIIUPEHUS U YTIIYOJICHUS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBl ~ XHMHUYECKHX  D3JIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnd, a TakKe ¢ TOYKH 3pEHHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHKE BOMpocaM 00 3JIEKTPOHHBIX 3P deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [JONOJHEHWHA K OoOmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
W3Y4YeHUHW TIpeJMeTa B JIaHHOM CIlydae akIeHT OyaeT claellaH Ha OOIIHOCTh
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MAacCbl U JHEPruM, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIW3a, MNPEACTABICHUS O
CTPOECHMH BEUIECTB U APYTOE.

B TOo xe BpeMs B coaepkaHUM TIpeaAMeTa JJIsi KIACCOB XHMMKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumuss. B 3TOM ciayyae mpemocTaBiIS€TCS  BO3MOXHOCTH sl Ooliee
00CTOATENILHOTO  PACCMOTPEHHUSI XMMHUYECKOW  OpraHu3allid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K MpPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMMOUABLI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBHl U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBEe M CBOWCTBaxX MpEICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIY>XaT OCHOBOW Il HU3y4YECHUSA
CYIIIHOCTH MPOIECCOB (POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IIIeHaYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBA3SIX C yUeOHBIMU MPEIMETaAMHU.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eil MepBOCTEIICHHON 3HAYUMOCTHU SIBIIIETCS (hOPMUPOBAHUE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEeATEIbHOCTU YEJI0BEKa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
ATOW 3a7auyd Ha YIIIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoiaraet
peanu3aluio TaKuXx 1eNei, Kak:

e (opmupoBaHue mNpeACTaBICHUN: O MaTepUaIbHOM €JIUHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPUPOIBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTHICCKON M IMUIIEeBON 0€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOIHOM Cpelie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIAPHOM,  HAAMOJEKYJISIPHOM, O  TE€PMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CHCTEMAX, 00 00Iux
HAaYYHBIX IPUHIUIIAX XUMHYECKOTO TPOU3BOICTBA;



e (QopmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUM ISl OOBSICHEHUS
KIIFOUEBBIX M€ U TpoOJieM COBPEMEHHOW XUMHH, JJisi OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAaMOTHOTO pEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM U MPOU3BOACTBEHHON JEATEILHOCTH YEJIOBEKa, CBA3aHHOW C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BAaHHMEM U  TepepadOTKOM
BEIIECTB;

e YyINIyOJI€HUE  TPEJACTABICHUH O  HAay4yHBIX  METOJaX  IO3HAHUA,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUM OpPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUYECKUX SBJICHUN, HMEIIMHNX MECTO B
pPUPO/IE, B MPAKTUIECKON JEATeIbHOCTU U TIOBCEHEBHOMN KU3HHU.

B mnnanme peanuzanuu nepBOOYEPETHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIHMN 1IEJIOCTHOW CHUCTEMBl CpeHEero oOIero oOpa3oBaHUs NPH H3YUYCHHUU
npeaMera «XuMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
npuoOpeTaroT TaKue 1eJU U 3a7a4H, KakK:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW TMPUPOJBI,
yBaXEHUS K TIpolleccy TBOpUECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

e pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAaHMIO  Ha  OCHOBE  YCBOGHHS
00I1e4YeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
CrocOOHOCTEH OO0yJarommxcs, (GOpMHPOBAHHE Y HHUX CO3HATCIHHOTO
OTHOIICHHUS] K CaMO0Opa30BaHHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUN W HABBIKOB Pa3yMHOI'O MPUPOOTOIB30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIbHOCTH.

OO6uiee yncino yacoB, MPEAYCMOTPEHHBIX JJISI U3YYEHUS] XUMUU Ha YIIIyOJIEHHOM
YpOBHE cpemHero obmiero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).

BocnutatenbHblil NOTeHIIMAN y4eOHOTO Kypca « XUMUS» peaIu3yeTCsl Yepes:



* [pHUBJICYECHHE BHUMAHMS O0YUYaIOIUXCS K IECHHOCTHOMY aCIEeKTy N3y4aeMbIX
Ha ypOKax sIBJICHUI, OPraHu3aluIo UX padOThl C MOJIYy4aeMON Ha YPOKE COLUAIBHO
3HaYMMOM MH(POpPMALIME — MHULIMUPOBAHUE €€ 00CYKICHUS, BHICKA3bIBAHUS
00y4YaromMMHCS CBOETO MHEHUS IO €€ MOBOY, BEIPAOOTKU CBOETO K HEM
OTHOILICHHUS;

* JICMOHCTpAITUIO 00YYAIONTUMCS IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO
MOBEJICHUSI, TIPOSBJICHUS YEJIOBEKOIIOOUS U TOOPOCEPICUHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIINX TEKCTOB JJISI YTCHUS, IPOOJIEMHBIX CHUTYAIIUN TSI O0CYKICHUS
B KJIacce;

* MpPUMEHEHHUE Ha YPOKaxX MHTEPAKTUBHBIX (OpPM pabOThI C O0yUAIOIIUMHUCS:
UHTEJUIEKTYaIbHbIX UI'P, CTAMYJIHMPYIOIINX MO3HABATEIbHY0 MOTHUBALINIO
o0Oy4aromuxcs; TMIaKTUYECKOro TeaTpa, e MoJyuYeHHbIe Ha YPOKE 3HaHUS
OOBITPBIBAIOTCS B T€aTPAIbHBIX MOCTAHOBKAX; TUCKYCCUM, KOTOPBIE TAt0OT
00y4JaromumMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEJIEHUSI KOHCTPYKTUBHOTO
JManora; TpynmnoBoi paboThl WK pabOThI B Mapax, KOTOPbIE y4aT 00y4YarouuXxcs
KOMaHHOM paboTe U B3aUMOJICUCTBUIO C APYTUMH 00yUYaOIUMHUCS;

*  VHULMHUPOBAHUE U NOAAECPKKY UCCIIEN0BATEIBCKON IESITEIbHOCTH
oOy4Jaromuxcs B paMKax peain3alud UMU WHIUBUYATbHBIX U TPYIIIOBBIX
UCCJIeI0BATEIBCKUX TPOEKTOB, YTO ACT 00YYAIOIIMMCSI BOZMOKHOCTh
IpPUOOPECTHU HABBIK CAMOCTOSITEILHOTO PELICHUSI TEOPETUUECKOM MPOOIIeMBbl,
HaBBIK TEHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX HJI€H, HABBIK YBAKUTEIHLHOTO
OTHONICHUS K UY>KUM UJesM, 0(hOPMIICHHBIM B paboTax Ipyrux UccieaoBaTesne,
HaBBIK TyOJUYHOTO BBICTYIUICHHS TIEpE]l ayAUTOPHUEH, apryMEHTUPOBAHUS U
OTCTaMBaHUsI CBOECU TOUKH 3PECHUS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHN4YeCKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUAM3ALMM aTOMHBIX oOpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemiecTB. [loHsiTue o0 CcBOOOJHOM paaukaine, Hykieohuise Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJIbl pa3IUYHBIX BHUJAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiIaccupuKaluu oOpraHUYecKux BemiecTB. [loHatue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHUE W TOPEHHUE), KOHCTPYHPOBAHHME MOJIENIEd MOJEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTase yriaepoaa, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoanKaHOB. CnocoObl MONyYeHUS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankagueHoB (CONpsKEHHbBIE, U30JIMPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOMCTBA:  PEAaKIUU  NPUCOCAMHEHUS,  JUMEpHU3aLMU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, pEeakUud NPUCOCAMHEHUS, OKUCJIEHUE TOMOJOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus crupona. CnocoObl MOJNTyYEHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, I[HAHOTPYIY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITYy, TEXHHUKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHTraHaTa Kaliks, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTacTMacc, KaydyKOB H PE3WHBI, MOJCIMPOBAHHE MOJICKYJ
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuili psa, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlelictBe Ha opranu3M 4enoBeka. C(CrnocoObl TMOJAy4YeHHS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakiiuu Ha (eHosn. TokcuyHOCTh (heHora.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJIETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepuduUKaIuu, pPEeaKUuu C Yy4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICHIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. ['omonorudeckuit psia, obmas (opmyna, uzoMepus u
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIIOT. JKUpPBI B IPUPOLE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne30kcupudo3a. OuU3ndecKkue CBOMCTBA M HAXOXICHHE B Ipupoje. PoTocHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JakTo3a. BoccraHaBnuBarMMEe U HEBOCCTAHABIMBAIOIINE AUCaxXapuabl. I uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMAPOJIN3, KA4eCTBEHHAs peaknus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAHOJIa C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeTuibl (C TUIPOKCUIIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHUYECKHEe;, TMEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpUMEHeHue anudatuyeckux aMuHOB. [lonydyeHue aHwIMHA U3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaKius TMOJUKOHACHCAINK, OO0pa3oBaHUE TMENTHUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU HaA OCIIKU.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble TOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



¢oTocuHTe3, IBIXaHWE, OCNKH, YIJIEBOJbI, KHUPHI, HYKICUHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-onementsl). PacmpeneseHue SIIEKTPOHOB IO aTOMHBIM — OPOHUTAJISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX W CJHOXHBIX BEIIECTB IO TpyllaM ¢ [epuojaM. 3HAUYCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JjIuHa CBA3U. [1oJIpHOCTh, HAIPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, ¥ BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMepe COCTMHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

IIpencraBineHnre 0 KOMIUIEKCHBIX coenMHEHHsX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIIJIEKCOOOpa30BaTeyib, JIMTAHJbl. 3HAYCHHE KOMIUIEKCHBIX COCIWHECHUM.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemecTtBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHHS.  THIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJIJTOUIHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIICHTPAIlUM PAaCTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJIsIpHAs KOHIEHTpauus. HachlllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omorenHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YUEHHMS BEIIECTB W WX NPEBpAILLCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEaKIUH M IOJ0KCHHUE XHUMHUYCCKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MpPUMEpPE KHUCIOpPOAA, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. | alloreHOBOIOpObl. BaxkHEUIIME KHUCIOPOICOAEPKALINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTHI U uX coid. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMeHeHue a3zora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yJ100peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepomHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpumeneHue KpeMHUs U ero coequHeHui. CTeKno, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud  meTtawioB.  OOmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XAMHYECKUX DJJIEMEHTOB. Harpuii wu kanwii: mnomydeHwe, ¢GU3HUECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKUE CBONCTBA, NPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUH.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aJTFOMUHHSL.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u Auxpomatbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYECKUe U XMMUUYECKUE CBOMCTBA Keje3a U ero coearuHeHul. OKCHUbI,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[uuk: mnomydyeHue, ¢GU3MYECKUE U XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, xkenesa, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
IeJI04Yel, KAYECTBEHHBIE PEAKIIMY Ha HEOPTAHUYECKHNE aHUOHBI, KATHOH BOAOPOA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX MOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIBI OpraHU3allui XUMUYECKOTO MPOU3BOICTBA. [[poMblnieHHbBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnH SHEPreTuyeckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepnnie cpenactsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHbIEC YI00pEHHUSI.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WIM 00BEMY OJHOrO0 M3 YYAaCTBYIOIIMX B PEAKIIMHM BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pacTBOPEHHOTO BEIIECTBA, MAacCCOBOW JOJU U MOJISIPHOU
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIMX e€CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
(du3nUecKre BEIMYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHSI, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU M CAMOOIPEAEIEHUIO; HAIMUYNE MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LIENIU U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XUMHUS»  OTpa)karoT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEMH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBCHHOMN XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHUU U TMOCIEAYIOEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) opMuUpoOBaHUS KYJbTYPbI 310POBbSI:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro o00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCATEIHLHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOTOJIs1, HAPKOTUKOB, KYPEHU );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKaxX CBOErO KJacca, HIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUAYAIbHON TpPAaEKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIECOO00PA3HOr0 OTHOLIEHUS K MPHUPOAE KaK HCTOUYHHKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHAIBHOTO MPUPOJOTOIb30BAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peAcTaBiIeHUs 00 OKPYKAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTEPUANBHON KYyJIbTYpbl, B PEIICHUH TIJIO0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAaHHBIE 3aKIIOUCHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIpyTHUE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKNE 3HAHUS M YHUBEPCAJIbHBIE Y4YEOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE YYeOHbIE 1eiiCTBUA

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C TIOCTABICHHBIMHU LIEJISIMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPHUTEPUU 7S KIacCHU(PUKAIMK BEIIECTB M
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJICTh OCHOBAMH METOJOB HAy4YHOTO ITO3HAHHUS BEIIECTB U XUMHYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHU;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
IIOMCKY METOJIOB PCIICHHUS TNPAKTHYCCKUX 3ajad, NPUMCHCHUIO Pa3TUIHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCTIONIb30BaTh HAYYHBIM $36IK B KA4eCTBE CpeACTBA TpH paboTe C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe HeﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJHEHUHU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HMCCIECHOBAHUN IMYTEM COTJIACOBAHUS MO3ULIHAU B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeJiaracMblii  aJITOPUTM JIEUCTBUN TIPHU
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSIX;

OCYLIECTBIIAITh CAaMOKOHTPOJIb JIESITEJIbHOCTH Ha OCHOBE CaMOaHallhu3a |
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU U MPEOOPa30BAHUIO 3HAHUM, BHUIIBI JIEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIAMETHbIE PE3yNbTaThl MPEACTaBICHBI MO Trojam
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpPUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIQJICHME  CHCTEMOM  XMMHYECKHMX  3HAaHUW, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHass M NPOCTpPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akon J[. VM. MenneneeBa, Teopus CTPOEHHS OPTraHUYECKHUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBICHUM; MPEICTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTrMYECKNE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€301acHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »dTUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIun
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJIC)KHOCTh U3yYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpeJCTaBUTENIC OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJYOJ, TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHue);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaIUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHCHHSIMU
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBSI3U (G- U -CBS3M), B3AUMHOTO BIIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJCTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHMM: TPOBOJUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKUX 3JIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICSATEIBLHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJy4YEHHE UM M3YYEHHE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BelecTBaMU M JabOopaTOpHBIM 000pYyIOBaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKArOLIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€J1€CO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHA, B PEHICHUU NTPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHSI K CBOEMY 30POBBIO M TPUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alus aTOMHBIX OpOuTajed, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JHUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKOM AUCCOUMAIUM, TEPUOIUUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUHM, MHPOBO33PCHUECKUE 3HAHUS, JIeKAllMe B OCHOBE IIOHUMAHUA
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakuui, TEPMOAUHAMHUYECKMX H  KHHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIbHOCTA ~ YeJOBEKa, OOIMMX  HAYYHBIX  NPHHIUIIAX  XHMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOIB30BaTh XUMUUYECKYI0 CHUMBOJIUKY JIJIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSAX, BUJI XUMHUUECKOW CBsA3M (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M M THUINA KPUCTAUIMYECKOW PEmETKU, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY A((EKTy peakiuu, W3MEHCHHIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICT NIEPUOJANYECKOTO 3aKoHa /JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl  J.MI.  MeHnngeneeBa,  HUCHONB3ys  IOHATHSA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIAThH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUNA MOCPEACTBOM COCTaBIICHHS 3JEKTPOHHOrO OajaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTECKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTH 3TU 3HAHUS MPHU IKCIICPUMEHTAIHFHOM HCCIICIOBAHUH BEIIIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAacchl BEIIeCTBa WM 00bEMA ra3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTENEHBIO AMCCOIMAIMU; Macchl (00BEMa, KOJMUYEeCcTBa BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO IUTAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3NIuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  pEakiuu, pelleHHe
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (opMe pe3ynbTaThl HKCIEPUMEHTA, aHAIU3UPOBATh U OLEHHUBATH UX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH I€JIECOO00pPa3HOTO TMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTraHUUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (PPOBbIE)
Konrpoiasbubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 8 https://m.edso0.ru/61HH8J58X
M. bytnepoBa
Hroro mo pazueny 8
Paspnen 2. Yriesogopoabl
I _
2.1 PEACILHBIC YITIEBOAOPO/B! — AIIKAHbL, 5 https://m.edsoo.ru/LC5J74CMA
LUKIIOAJIKaHbI
H :
2.2 CTIPCIUCIEHEIS JITGBONOPOALL QMKeHH, 14 1 https://m.edsoo.ru/OBNBOPH31
aJIKa/IueHBbI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8 https://m.edsoo.ru/3KLA1L26M
IT
24 PUPOZIHKIE HCTORHHKH YIICBOAOPOAOS H 4 https://m.edsoo.ru/RYENBZAW4
UX mepepadoTKa
2.5 ["anmoreHnpon3BoOIHBIE YIIIEBOIOPOIOB 4 1 https://m.edsoo.ru/JI9OENZ9M
Utoro no pazneny 35
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. DeHon 11 1 https://m.edsoo.ru/TJI36WGJ5
KapOoHMIIbHBIE COETMHEHUS: abJICTUABI U
3.2 keToHbl. Kap6oHOBbIE KUCIOTHI. ClI0KHBIE 21 1 https://m.edsoo.ru/O2NWGJZU2

s¢upsl. XKups



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 YraeBosl 9 https://m.edso0.ru/962BYGF10
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opranudeckue coeIMHEeHUs1

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BricOKOMONEKYISIPHBIE COEUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (I (PPOBbBIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepnoanueckuit
3akoH u [lepuoanueckas cucrema
11 KOT I T/ CPHOIHCCIAT CHETEM 9 https://m.edsoo.ru/R39EAGJPC
XUMHUYeCKnX dyeMeHToB J1. 1.
MenneneeBa
C .M 0
1.2 TPOCHHE BEIECTRa. WIHOT00bpasue 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIIECTB
1.3 XVUMHAYECKUE PEeaKIHH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeranms 31 https://m.edsoo.ru/9NCC2YQRJ
2.2 Mertanibl 23 2 https://m.edsoo.ru/YEU9WRJ21
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
M X
3.1 CTOART HOSHATILE XML AMMIL T 9 https://m.edso0.ru/2Q4016NXK
KU3Hb
Utoro no pazneny 9



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

HNHcTpyKTaX 1O TEXHUKE
6e3omacHoctu.lIpeamer u
3HAYEHHUE OPraHUYECKON XUMUH,
Mpe/ICTaBIeHHEe 0 MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

01.09

https://m.edso0.ru/48G4H34K4

DJIEeKTPOHHOE CTPOCHUE aToMa
yriiepojia (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BasieHTHBIC BO3MOXXHOCTH aTOMa

yriepoa

03.09

https://m.edsoo.ru/ODI6 T8LI9R

XuUMH4YECcKas CBA3b B
OpPraHUYECKUX COCAMHECHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3H, CLIOCOOBI
pa3pbiBa CB3EH

04.09

https://m.edsoo.ru/C42CCDY5S

Teopust CTpOCHUST OPraHUIECKUX
coenunenuii A. M. byrneposa

08.09

https://m.edsoo.ru/MIAFQ4PQO

Bunbl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHBIE Y3PPEKTHI B
MOJIEKYyJIaX OPraHUnYEeCKUX
COCAVHECHUN

10.09

https://m.edsoo.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

IIpencrasnenue o
KJIaCCU(UKAIIUU 1
cHCTeMaTHuYeCcKas HOMEHKIIaTypa
(TUPAC) oprannveckux
BCIIICCTB

11.09

https://m.edsoo.ru/P6AQNOU22

Knaccugukamus peaxnuii B
OPraHN4eCKO XUMHH

15.09

https://m.edsoo.ru/M5DJYMP9M

Cucremarusanus 1 00001IeHne
3HAHUH 110 TEME

17.09

https://m.edso0.ru/SKOA3EB67

AJKaHBI: TOMOJIOTHYECKHM psL,
obmas Gopmysna, HOMEHKIATypa
Y U30MEpHs, IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

18.09

https://m.edsoo.ru/SHWFWZ174

10

dusnyeckre 1 XUMHUYECKHE
CBOMCTBA aJIKAaHOB

22.09

https://m.edso0.ru/GV8LNQJ3X

11

Haxo>xnenue aixkaHoB B
npupoie. CriocoObl OJIydeHUs U
MIPUMEHEHHE aJTKAaHOB

24.09

https://m.edsoo.ru/AB2ZKXXIZ

12

[uxnoankansl: odmas Gopmyina,
HOMEHKJIATYpa ¥ U30MEpHs,
0COOCHHOCTH CTPOCHHUSI U
XUMHUYECKHX CBOWCTB, CIIOCOOBI
MOJIyYCHHUS ¥ TIPUMCHEHUE

25.09

https://m.edsoo.ru/Q4B5900Q1A

13

Pemenue pacu€THbIX 3a1a4 Ha
OTIPEJEIIEHUE MOJIEKYIAPHOU
(opMyIbI OPraHUYECcKOTOo
BEILECTBA II0 MACCOBBIM J0JISIM
aTOMOB JIEMEHTOB, BXOAIIUX B

29.09

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

ero cocras. Cucremaru3anusa u
0000111eHrE 3HAHUN 110 TEME

14

AJIKEHBI: TOMOJIOTUYECKUM PsI,
obmias popmysa, HOMEHKIIATYpa,
EKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
Mouiekyn. CTpyKTypHast U LIUC-
TpaHC-U30MEpHs ATKCHOB

1.10

https://m.edsoo.ru/NCGOE2K0J

15

duznyeckue U XUMHUYECKHe
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHKOBa

02.10

https://m.edso0.ru/6XZHRIRTW

16

CriocoOsl nostydeHus u
MpUMEHEHHE ATKCHOB

06.10

https://m.edsoo0.ru/YSODCR6ZN

17

[Tpaktrueckast pabota Ne 1 o
teme "lloydeHue sTuneHa u
HU3yYEHHUE €ro CBOUCTB"

08.10

https://m.edsoo.ru/HHCGPAVH5

18

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeIeJICHUE MOJICKYIISIPHOM
(hopMyJIBI OPraHMIECKOTO
BeEllleCTBA

09.10

https://m.edsoo.ru/ XYWNMAYNA

19

AJKaJMeHbl: CONpPSUKEHHBIE,
U30JIMPOBAHHBIE,
KymyinupoBaHHble. OcOOeHHOCTH
3JIEKTPOHHOTO CTPOEHUS

13.10

https://m.edsoo.ru/EKDS1U5UV

20

XMUMHYECKHE CBOUCTBA
COIPSDKEHHBIX JUEHOB

15.10

https://m.edsoo.ru/M356GLRBE

21

Crioco6bl mostyueHust u
NPUMEHEHHE aJIKaINCHOB

16.10

https://m.edsoo.ru/KT8M1N272



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272

22

AJIKMHBI: TOMOJIOTUYECKHU PsiJI,
obmias popmysa, HOMEHKIATYpa,
ANEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI, U3HYECKUE CBOICTBA

20.10

https://m.edsoo.ru/N65WYKD93

23

XUMHYECKHUE CBOMCTBA AJIKKNHOB

22.10

https://m.edsoo.ru/MQ7A03SUC

24

KauecTBenHble peakuyu Ha
TPOMHYIO CBSI3b

23.10

https://m.edsoo.ru/45UN142UY

25

CriocoOsl nostyueHust u
MpUMEHEHHE AIKHHOB

05.11

https://m.edsoo0.ru/SYL7VWAMA

26

Pemenue 3agayu: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOUN
peakuuu

06.11

https://m.edso00.ru/Q7XMPZSRF

27

CucreMmaruzanus 1 00o01eHne
3HAHUH 110 TEME

10.11

https://m.edsoo.ru/19DNOP1N8

28

ApEHbI: TOMOJIOTUYECKUH P,
obmas Gopmysa, HOMEHKIIATYypa.
DIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a U TOJyoJIa, UX
(uznueckue cBoicTBa

12.11

https://m.edsoo.ru/WNGDLBK5D

29

XuMHuJecKue cBolicTBa apCHOB:
PCaKIuK 3aMCIICHUA

13.11

https://m.edsoo.ru/FCNHX9WY1

30

XuMHJecKre cBolicTBa dpPCHOB:
peaKknuuu IMpuCOCANHCHUA,
OKHCJICHHE TOMOJIOTOB OCH30J1a

17.11

https://m.edsoo.ru/CSBNGDUCS

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTUpPOJIA

19.11

https://m.edsoo.ru/F2K2CB5PG



https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG

32

Pewrenne pacy€THbIX 3a1a4 HA
OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BeIllECTBA

20.11

https://m.edso00.ru/QFKSRGCXW

33

CriocoObI mosTydeHust 1
NPUMECHEHHUE apECHOB

24.11

https://m.edsoo.ru/2VKLXNJZ4

34

T'enetnyeckas cBs3L MCKOY
Pa3iIMYHbIMHA Ki1aCCaMU
YIII€BOJIOPOJIOB

26.11

https://m.edso00.ru/IX7QM5T7F

35

Pacuétel no ypaBHEHUSAM
XUMHUYECKUX PEAKIIUH.
Cucrtemaru3anusa 1 0000IIeHne
3HAHUH 110 TEME

27.11

https://m.edso00.ru/9VBZT Y4PI

36

[Tpupoaueiii ra3. [lonytHbIe
He(TSHBIC Ta3bI

01.12

https://m.edsoo.ru/CK1CUWWEFN

37

KaMeHHBIi yroibs 1 IpoayKThl
ero nepepadboTKu

03.12

https://m.edsoo.ru/BDDEXD2FV

38

Hedtp 1 ciocoOmr e
nepepabotku. [IpumeHenne
MPOAYKTOB IepepaboTKH HEPTH

04.12

https://m.edsoo.ru/OREQY2CYG

39

I'enetnueckas CBsI3b MEKIY
pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB

08.12

https://m.edsoo.ru/HQ22U8ZHE

40

FaJ’IOl"eHOHpOI/IBBOI[HI)Ie
YIrJIIEBOAOPOAOB: JICKTPOHHOC
CTPOCHUE; PCAKIINHU 3aMCIICHUA
rajorcHa

10.12

https://m.edso0.ru/XX94BSSGR

41

JlericTBUeE MIeI0YEH Ha

11.12

https://m.edsoo.ru/FF11CTQKA



https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

raJoreHIPOU3BOAHbIE.
BzaumoneiicTeue
JIUTaJ0reHajJKaHOB C MarHUEM U
LIUHKOM

42

Cucremaru3zamus u 06o0meHne
3HaHUM 10 pas3zaeny
"YrneBonoposr"

15.11

https://m.edsoo.ru/6XBYFOLLD

43

KonTponsnas pabora o teme
"VYrneBoaopo st

17.11

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUIESCKHH PsJI,
obmas Gopmyna, CTpoeHHE
MOJICKYJT, H30MEpHs,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue CBOMCTBA

18.11

https://m.edsoo.ru/I9NSKPMLB

45

XUMHYECKHE CBOUCTBA
MpeACIbHBIX 0THOATOMHBIX
CIIUPTOB

22.11

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoOsl motyueHust u
MIPUMEHEHHE 0THOATOMHBIX
CIUPTOB

24.11

https://m.edsoo.ru/N9HOJ3V12

47

[Ipocteie 3¢upbl: HOMEHKIIATypa
1 U30MEepHs, 0COOEHHOCTH
(DUBUYECKUX U XUMHUYECKHUX
CBOMCTB

25.11

https://m.edsoo.ru/UUYC7UU21

48

MHOroaTroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TIULIEPHUH, UX
(buznuecKkue U XuMUYeCKHe
CBOIiCcTBa

29.11

https://m.edsoo.ru/KMYAEG5AX



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX

49

CriocoObI mosryueHust 1
MPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

12.01

https://m.edsoo.ru/EU9L4B5H6

50

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(bu3nveckne CBOWCTRA.
Tokcu4aHOCTH PeHOIA

14.01

https://m.edso00.ru/0117TP1EX

51

Xumudeckue cBoicTBa (heHoma

15.01

https://m.edsoo.ru/DRURODFRJ

52

CriocoOsl nostyueHust u
IpUMeHeHue (eHoia

19.01

https://m.edsoo.ru/60B9BOAKU

53

[IpakTnueckas padora Ne 2.
Pemenne skcriepuMeHTaIBHBIX
3ama4 o teme "CrupThl U
(benopr"

21.01

https://m.eds00.ru/SHOGNHMGK

54

CucreMmaruzanus 1 00o01eHne
3HAHUH 110 TEME

22.01

https://m.edsoo.ru/J7BQQOWB6

55

ANbJIEeruibl U KETOHBI:
ANIEKTPOHHOE CTPOEHUE
KapOOHUIILHOM I'PYIIIbI;
TOMOJIOTHYECKHUE Psi/Ibl, 001as
dbopmyna, uzomepus u
HOMEHKJIaTypa

26.01

https://m.edsoo.ru/DHUDYUVGN

56

ANbJIEruibl U KETOHBI:
(uznueckue CBOMCTBA; peaKuu
MIPUCOCTUHEHHS

28.01

https://m.edsoo.ru/FTMHFTV8V

57

Peakuuu oxkuciaeHus u
KauCCTBCHHLBIC PCAKIIUU
AJIbACTUIOB 1 KETOHOB

29.01

https://m.edsoo.ru/MT7LK3HUT

58

Crnioco6bl nosryyeHus

02.02

https://m.edsoo.ru/KOSEDOZNC



https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

AJIbACTUI0OB 1 KETOHOB

59

OnHOOCHOBHBIE NPEIEIIbHBIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOSHHSI UX
MOJICKYJT

04.02

https://m.edso0.ru/SAG3MM12R

60

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(uznueckue cBoiicTBa

05.02

https://m.edso0.ru/88RK8HSL4

61

XHWMHUYECKUE CBOMCTBA
MpeiebHBIX 0JJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

09.02

https://m.edsoo.ru/FG799CL7C

62

Oco0eHHOCTH CBOMCTB
MYPaBbUHOMN KHCIIOTBI.
MHuoroo6pa3ue kKapOOHOBBIX
KHCIIOT

11.02

https://m.edsoo.ru/NCRPAK4ZQ

63

OCO0OEHHOCTH CBOMCTB:
HEIpeIeTbHBIX U
apOMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeM BBHICIIMX
KapOOHOBBIX KHUCJIOT

12.02

https://m.edsoo.ru/PO7B20AZG

64

ITonsarue o IIPOU3BOJHBIX
Kap6OHOBLIX KHCIIOT

16.02

https://m.edsoo.ru/ASMQKWR52

65

Crnioco0bl mostyueHust u
pUMEHEHNE KapOOHOBBIX
KHCIIOT

18.02

https://m.edsoo.ru/ZY83U872I

66

CrnoxHble 3¢upsbl:

19.02

https://m.edsoo.ru/4C5QIMALE



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

TOMOJIOTHYECKUUN PsijI, oOmast
dbopmyna, uzomepus u
HOMEHKJIaTypa

67

duznyeckre 1 XUMHUYIECKHE
cBoiicTBa 3(pupoB

25.02

https://m.edsoo.ru/TCJIGEW2K6

68

Pemenune pacu€rHbix 3a1ay: 1o
YPaBHEHUIO XUMUYECKOUN
peakuuu, Ha ONpeACIICHNAE
MOJIEKYISIPHOUM (OpMYIIbI
OpPraHWYECKOIO BEIECTBA

26.02

https://m.edso00.ru/K512Q0HVD

69

[IpakTueckas padora Ne 3.
Pemenne SKCIIEPUMCHTAJIbHBIX
3amau o teme "KapOoHoBBIe
kucioThl. CrnoxHbie 3upsr"”

02.03

https://m.edso0.ru/OGEJG1Z6Q

70

Kupsr: ctpoenue, puzndeckue u
XUMHUYECKHE CBOMCTBA
(ruaposin3)

04.03

https://m.edsoo.ru/9SIVVGAD3

71

OCcoOEHHOCTH CBOWCTB JKUPOB,
COJIeprKalIUX OCTaTKU
HeMpeeNbHBIX KUPHBIX KUCIIOT.
2Kupsl B npupoe

05.03

https://m.edsoo.ru/HAIOMQY A6

72

MBpbL1a KaKk COJIM BBICIIUX
KapOOHOBBIX KHUCIIOT, HX
Mororiee aeiicteue. [lonstue o
CHHTCTHYECKUX MOIOIIUX
cpenctBax (CMC)

09.03

https://m.edsoo.ru/YPLLOQUE?Y

73

I'eHeTHUeCcKas CBI3b
YIJIEBOJOPOIOB U
KHUCJIOPOICOACPIKAIIINX

11.03

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

OpraHn4eCKuUX BCUICCTB

74

Pacuétel o ypaBHEHUAM
XUMHUUYECKUX PEaKINil

12.03

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremarusanus u 00001eHue
3HAHUH 110 TEME

16.03

https://m.edso0.ru/S8WM8F7D7

76

OO01as XxapakTepucTuKa
YTJIEBOJOB U Kilaccuukarus
YTJIeBOJIOB (MOHO-, - U
MOJIMCAXapH/Ibl)

18.03

https://m.edso0.ru/01RIX8HGR

77

Momnocaxapuabl: puznueckue
CBOIICTBA M HaX0KJCHIE B
pupoae

19.03

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue riroKo3sl, €€
3HAYEHUE B )KU3HEIEATEIBHOCTH
Oprasusma

23.03

https://m.edso0.ru/6LS9BLN9Q

79

Hucaxapupl: caxapo3sa,
MajbTO3a U JIaKTO3a.
Haxoxpaenue B mpupoe u
MIPUMEHEHHE JIcaxapuioB

25.03

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapumpl: cTpoeHne
MaKpOMOJIEKY, (U3NYECKUE U
XMUMHYECKUE CBOICTBA,
MIPUMEHEHHE

26.03

https://m.edsoo.ru/52Z6 UKUNG

81

ITousarue 06 HCKYCCTBCHHBIX
BOJIOKHax

06.04

https://m.edsoo.ru/CPO60DRNM

82

Pemenne PaCUYCTHBIX 3a1a4 Ha
ONpCACIICHUC JOJIN BbIXOda
MMPpOAYKTA PCaKIUU OT

08.04

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

TCOPCTUYCCKHU BO3MOIKHOI'O

83

Cucremaruzanusa 1 00001IeHnE
3HaHUM 10 pas3jaeny

09.04

https://m.edsoo.ru/YTA71S0GH

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepxamiue
OpraHuYecKue coeaTuHeHus"

13.04

https://m.edso00.ru/40ZT3216M

85

AMUHBL: KJTaccupuKanus,
CTPOEHHE MOJIEKYJI, 001IIast
dhopmyna, uzomepusi,
HOMEHKJIaTypa u pu3nYecKue
CBOICTBa

15.04

https://m.eds00.ru/64T9T10Z2V

86

XUMHUYECKUE CBOMCTBA
anupaTHIECKUX aMUHOB

16.04

https://m.edsoo.ru/MYC4DL1GD

87

AHUIUH: CTPOCHHUE aHUJIUHA,
0COOEHHOCTH XUMHYECKUX
CBOMCTB aHWJINHA

20.04

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObl OTy4eHHS U
MpUMEHEHHE AT (aTHISCKIX
aMHHOB

22.04

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHUCIIOTHI: HOMEHKJIATypa
1 u3oMepus, pusnyeckue
cBoiicTtBa. OTHeIbHbBIE
MPEACTABUTENH 0l-aMHUHOKHUCIIOT

23.04

https://m.edsoo.ru/RQIQFGFVC

90

XuMHJecKre cBolicTBa
AMHWHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE
amuHOKucioT. CuHTE3 U
TUApOJIN3 IENITHAOB

27.04

https://m.edsoo.ru/16QZ981XZ



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ

91

benku xak npupoaHsie
MOJIUMEPBIL; CTPYKTYPHI OCIIKOB

29.04

https://m.edso0.ru/C031GD96B

92

XUMHUYECKHAE CBOMCTBA OEIIKOB

30.04

https://m.edso0.ru/67MDSJICA

93

AzoTcoepkaiue
TeTePOIUKITHYECKIE
coennHeHus. HykiienHoBbIe
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruyeckas poJib

04.05

https://m.edsoo.ru/6A9U8JK1G

94

[IpakTnueckas padora Ne 4.
Pemenne SKCIIEPUMCHTAJIbHBIX
3a/1a4 1o Teme
"A3zoTconepxaniue
OPraHN4YeCKUe COeAMHEHUS"

06.05

https://m.edso0.ru/NC46Z2YR7

95

[TpakTueckas padota Ne 5.
Pemenne skcniepuMeHTATBHBIX
3a7a4 1o teme "Pacrno3HaBanue
OPraHM4eCcKUX COCTUHEHUN"

07.05

https://m.edsoo.ru/4GSLO35TE

96

KonTtponpHas padoTa o treme
"AzoTconepxaiiue
OpPraHM4ecKue coeAMHEHU"

11.05

https://m.edsoo.ru/R69Q6G80U

97

OCHOBHBIC ITIOHATHUS XUMHH
BBICOKOMOJICKYJISIPHBIX
COCI[I/IHeHI/Iﬁ 1 MCTOJBbI UX
CHUHTC3a —IIOJIMMCPHU3alHA U
IIOJIMKOHACHCAII U

13.05

https://m.edsoo.ru/7SVQS1I0N

98

IInacTtmaccel. YTunnzanus u
nepepaboTKa MiacTuka

14.05

https://m.edsoo.ru/IU7EQ648Y

99

DnacToMepsl: HaTypaJlbHbIN

18.05

https://m.edsoo.ru/SO6ALFPLS



https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

CUHTETHYECKHE Kayuyku. Pe3una

100

BosokHa: HaTypanbHBIE,
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! criennanbHOTO
Ha3HA4YCHMS

20.05

https://m.edsoo.ru/DQOJRVK4H

101

[IpakTrueckas padora Ne 6.
PCHICHI/IG BKCHepI/IMCHTaJ'IBHBIX
3aja4 1o teme "Pacrio3sHaBanme
IUIACTMACC U BOJIOKOH"

21.05

https://m.edsoo.ru/Y1QQLRS0P

102

O0o001Ienre U cucTEMaTH3AIUS
M3yYEHHOTO MaTepuaa 1mo TeMe
"BBICOKOMOTNIEKYIISIpHBIE
coequueHus"

25.05

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUN DIIEMEHT, aTOM, HM30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-2JIeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHME aTroMma, WOH, MOJIEKyIa,
BaJICHTHOCTb, ANIEKTPOOTPHIIATEIHHOCTb, CTCTICHD OKHCJICHUS,
XAMHUYECKass CBS3b (O- W T-CBA3b, KpaTHBIC CBS3M), THOpUIU3AIMS
aTOMHBIX oOpOWTaneil, KpucTajuiMueckas pemeérka, MoJb, MOJSpHas
Macca, MOJIIPHBIA 00BEM, MOJIApHAs KOHIICHTpAIMs, pPacTBOPHI
(MCTUHHBIE, AMCIIEPCHBIE CHCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHAIBHAs TPYNIA, paJWuKall, W30MEphI, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEpPHsI), TOMOJIOTHYECKUH pSll, TOMOJIOTH, YIJIEBOIOPOJIbI,
KHCJIOPOJ- M a30TCOJEpKAIIUE COCTUHCHHUS, OMOJOTUYECKH aKTHBHBIC
BelecTBa (yrieBOIbl, JKUPBI, OCIKH), MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHEHUS, KPEKUHT, PUPOPMHUHT, THITBI
XUMUYECKUX pEaKIuid (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC, JK30- U
SHJIOTEPMHUUECKUE, PEAKIIMA HOHHOTO OOMEHa, TOMO- M T'€TepPOTCHHBIC,
oOpatumble ¥ HEOOpAaTHUMBIE), PACTBOP, AIEKTPOIHUTHI, HEIJICKTPOIUTHI,
ANIEKTPOIMTUYECKAsT TUCCOIMAIINS, CTCIICHb JAUCCOIUAINH, OKUCIUTEIb,
BOCCTAHOBUTENIb, 3JICKTPOJIU3, CKOPOCTh XHMHYECKOW  PEaKIuH,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOPUH M 3aKOHBI (TEOpUS XHUMHYECKOTO CTPOCHHUS OPraHUYCCKUX
BeiectB A.M. byrnepoBa, Teopus >IEKTPOIUTHYECKON TUCCOLMAINHY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JICKAIIUE B OCHOBE NMOHUMAHMUS NPUYMHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SBJIECHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKUX 3aKOHOMCPHOCTAX nux




MMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHHU, TUCIICPCHBIX CUCTECMAX

1.4

(akToNOrMYecKue CBEICHHS O CBOWCTBaX, COCTaBe, NOJIYyYCHHH H
0€30MacHOM  WCIIOJIb30BAHWM  BAXKHEHIIMX  HEOPraHWYECKUX U
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IG HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 IMPOMU3BOJACTBA (Ha nmpumMepe
IMPOU3BOACTBA CGpHOfI KHUCJIOThI, aMMHaKa, MCETaHOJIa, Hepepa60TKH

HedTH)

CpopMHpPOBaHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aNMOCBA3b N3YYCHHBIX HOHSITI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIMUC IIOHATHA IPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMUYECKUX U OPTaHUYECKUX BELIECTB U UX IPEBPALICHUI

2.2

B3aMMOCBSI3b XMMHUYECKUX 3HAHWK C TIOHATHSIMHU W TIPEICTaBICHUSIMHU
IPYTUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMUMAaHUS W OOBSICHCHHS

CYITHOCTHU MAaTCPpHUAJIBHOTO €IUHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaUMEHOBAHUS XUMHUYECKHX COEIMHEHUN MEXIyHapOJHOTO COI03a
TEOPETUYECKOW M TPUKIATHOW XUMUU U TPUBUAIbHBIE HA3BaHUS
BEIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlacCaM OpraHu4eckux |

HCOPraHn4CCKuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CHMBOJIMKY JUIsl COCTaBlIieHUS (DOpPMYNT HEOpraHUYeCKUX
BEIIECTB, MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATH:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA H

KPUTCPUHN I Knaccn(bnxam/m HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUsA H

KPUTCPUHN I Knaccn(bnxam/m HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromux BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiuni, HN3MCHCHUIO CTETICHEM  OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTaJ'II/I3aT0pa)

ChopMUpOBaHHOCTh YMEHMS XapaKTE€PHU30BATh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM M BO30YXJEHHOM COCTOSSHUM) UM HOHOB
XMMHMUYECKUX NIeEMEHTOB | — 4 nepuonos [lepnoanueckoit cucremsr JI.1.
MeHeneeBa 1 UX BaJIE€HTHBIE BO3MOKHOCTH, UCIOJB3Ys IOHATUSA S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHU




ChopMupoBaHHOCTH yMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

IIEpUOAAM U IpyIIaM

ChopMupoBaHHOCTE yMEHHUS COCTAaBJISATh YPAaBHCHHSI XUMHUYECKHX

peakuuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MMOCPpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIuit

7.2

YPaBHEHUS pPEaKUMM pa3IMYHbIX THUIIOB; IIOJHBIE M COKpAIEHHBIE
yYpaBHEHUS peakuii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSI, IPH KOTOPBIX

3TU peaKkuu UAYT A0 KOHLA

7.3

peakiuii THUAPOIN3a, PEeaKIHni KOMILIEKCOOOpa3oBaHUs (Ha MpUMeEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHpOBaHHOCTH YMEHHS TIOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBHCHUMOCTH pPEaKIHOHHOM
CIIOCOOHOCTH OpPraHMYECKUX COEIUHEHUIl OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOEHHOCTEH peann3aliy pa3InyHbIX

MEXaHHU3MOB MPOTEKAHUS peakuii

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUN XUMUYECKUX peaKIMii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U BaKHEHIIME
CBOMCTBa BEIIECTB, MPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeMHEHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YIIEBOAOPOIbL, TPOCThIE 3(PUPBI, CIUPTHI, (EHOJIBI, aTbACTHAbI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE 3(UPHI, KUPBI, YIJIEBOJbI, aMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTh yMEHHUS TPOBOAUTH PACUEThl MO XUMHUYECKUM
dbopMynaM M YpaBHEHHUSM XHMHUYECKUX PEAKUUN C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIIWYHH:

10.1

MacCChbI (O6’LéMa, KOJIN4YECCTBaA BCIJ_IGCTBa) MNpoaAyKTa pCakuuun, €Cjinu OJHO
N3 NCXOJHBIX BCHICCTB IaHO B BUAC paCTBOpaA C OHpC,Z[GJ'IéHHOfI MaccoBOM

J0Jiel pacTBOPEHHOTO BEIIECTBA WIIHM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JI0JIM, BBIXO/1a MPOAYKTa PEaKLUU

10.3

TeTI0BOro 3ddekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bianenue cucremMoi 3HaHUK O METOJAX HAY4YHOI'O IIO3HAHHUS SIBICHUHN
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE [IPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAILHOM MCCIEAO0BAaHUU BEIIECTB M IS
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKA U B HOBCCI{HGBHOﬁ KHU3HU

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHSTH (MCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUIsI SKCHEPUMEHTAIBHON IPOBEPKHU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XUMHUYECKUX
peakuuid M MPOTHO3UPOBAHUS BO3MOMXHOCTEM WX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMs Uil OOBSICHEHUS M IMPOTHO3ZUPOBAHMS
SIBICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MPHUPOIY; JJs TNPHUHITUSA

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CpopMHpPOBAHHOCTH YMEHHMSI TUIAHUPOBATH U TMPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJYYCHHE M H3YYCHHE CBONCTB HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB, KAYCCTBCHHBIC PEAKIUU YIJIEBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOICOJCPXKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX WM OPraHWYECKHX BEIIECTB) C COONIOCHHEM IPaBHI
Oe3omacHoro  oOpamieHHss ¢ BemecTBaMHM U J1abOpaTOpPHBIM
o0opynoBaHueM; GOpMyYIUPOBATH IETH HCCICOBAHUS; TIPEACTABIATh B
pa3nmuuHON  (opMe pe3yNbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NTOCTOBCPHOCTDH

14

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISTH LEJCHANPABICHHBIA MOUCK
XUMHUYECKOW MHGOPMAIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeJcTBa MaccoBoil nHdopmaimu, cetb MiuTepHer u
Ipyrue), KpPUTUYECKH AaHaJM3UpOBaTh XUMHUYECKYI0 HH(opMaImio,
nepepabaTbiBaTh €€ M KCIOJB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOiIl 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsSI  IPOrHO3MPOBATh, AHAJIM3MPOBATH U
OLIEHMBaTh MHGOPMALMIO C MO3ULMH SKOJOIMYEecKoil Oe30macHOCTH
HOCIIEACTBUM OBITOBOM M INPOU3BOJICTBEHHON AEATEIBHOCTU 4YEJIOBEKa,
CBSI3aHHOW C mepepaboOTKOM BemlecTB; CHOPMHUPOBAHHOCTh YMEHHI
OCO3HaBaTb  OINACHOCTb  BO3ACHCTBMSI HA  JKHUBBIE  OpPraHU3MBbI
ONpPENEIEHHBIX BEIIECTB, IIOHMMAs CMBICH IIOKa3aTeNnsl NpeAeabHON
JONMYCTUMOW KOHILIEHTpallMM, W TOSCHATh Ha TMpHUMEpax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEIHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTUYCCKUM YPOBHIM. KJ'IaCCI/I(l)I/IKaLII/IFI XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTHUSCKUX YPOBHEH aTroMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJIEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparmus atoma. BajgeHTHbIE 27I€KTPOHBI

1.2

[lepmognueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckui cmbich [lepuognyeckoro 3axkona .M. Menneneesa. [lpuunHbl 1
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB OJJIEMEHTOB M HMX COCIMHEHUW 0
MepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1EKTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoil cBsi3u (KOBaJIeHTHasl, HOHHAsI, MeTalInyecKasi, BOJOPOIHAs)
1 MEeXaHU3MBI e€ 00pa3oBaHus. MeXMOJIEKYIIpHbIEe B3auMoAeCcTBUsA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIDHOTO CTpoeHHs. THIMBl KPUCTAUTMUECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTALIUYECKON PEIIETKI

1.5

Xumudeckass — peakmus.  Knaccudukamwss ~— XMMHUYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOﬁ XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMudyeckux peaxiuii. TepMoxuMuueckue ypaBHEHHUS

1.8

OOpatumble peakuuud. XuMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconuranms. CunpHble U ciaOble QJICKTPOJIUTHI. Cpezla
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, micJIo4YHas;d. CreneHb

nucconuannu. Peaknuyu HOHHOTO 0OMEHA

1.10

Iunponus coneii. MonHoe mpousBenenue BoAbl. Bomopoansnii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd JOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApPHAA  KOHOCHTpalUsl. HacpllieHHBIE W HEHACBIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelIECTB B cpeaax €

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennil. HomeHnknarypa HeopraHmuecKux

BCIICCTB

2.2

XUMHUYECKHUE CBOWCTBA BAKHEHIIMX METAJIOB (HATpUM, KalHil, KaJbIuH,
MarHvii, aJIFOMHHHMA, ITUHK, XpOM, JK€JIe30, MeAb) U HX coeauHeHud. OOImme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHYECKHE CBOWMCTBA BAXXHEUITUX HEMETAUIOB (TaJOr€HOB, CEPHI, a30Ta,
dochopa, yrmepoga W KpeMHHs) HM = HMX  COCOUHEHUH  (OKCHIIOB,

KHCIIOPOICOAEpIKAILUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4YC€CKrUX BCUICCTB, NPHUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

Wnentuduxarnus Heoprannueckux coeqnHeHni. KauecTBeHHbIE peakIuy Ha

HCOPraHM4YCCKUEC BCIICCTBA U NOHBL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMOJIOKCHHUA  TCOpHUU XUMHUYECKOT'O CTPOCHUA OpPraHu4YeCKUux
coequHenni A.M. BytiepoBa. YTiIepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHOocTh XMMUYECKOW CBsI3U. S- W P-CBsi3M. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneii aToMOB yriiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO

cTpoeHus MmoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzoMepbl

3.2

[Tonsatue o  dyakumoHampHOM  Tpymme.  OpueHTarmoHHble  YHPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o KiaccUPUKAIMM OpPraHUYECKUX BelecTB. HoMeHknaTypa
OpraHMYECKUX COEIMHEHUHN (cucTeMaTHyecKas) M TpUBUAJIbHbIE Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukoa. [IpaBuso 3aiinea

3.5

Ankanpl. XUMHUYECKHE CBOMCTBA aJKaHOB: TaJIOTCHUPOBAHUC, ACTUAPHUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOHy‘IeHI/Ie
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOI'O 3aMCIICHUA

3.6

Ankenbl. XMMUYECKHE CBOMCTBA: pCaknn NpuCOCANHCHUA (FaJ'IOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTaAJIOTCHUPOBAHHC, FI/I,Z[paTaLII/IH), rOpCHUsA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYyUYCHUSA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alIKaJHUCHOB: peakuun MpPUCOCANHCHUSA




(rugpupoBaHMe, TaJOTEHUPOBAHUE), TOpeHUs U nojaumepusauuu. [lomyuenue

AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIMH IPUCOEAUHEHHUS (TraJOr€HUpPOBaHUE,
TUAPUPOBAHUE, TUIpATALUs, THIPOraJIOT€HUPOBAHUE) KaK CIOCOO MOJy4EHUS
IOJIMMEPOB M APYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU M1l CBAPKHU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHusl, NpUCOeInHEHusl (TUApUpPOBaHME, TalloreHupoBaHue). Peaxus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKMX CBOMCTB crtuposia. [lommmepusanus cTupoia.

CriocoOpblI MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Croupter.  IlpenenbHble  OJHOATOMHBIE  CHHUPTHL. XHMHYECKHE CBOWCTBA:
B3aUMOJICHICTBUE €  HAaTpUeM KaK CIOCOO  YCTAHOBJICHHMS  HalIM4us
TUAPOKCOTPYNIBI, C  TaJOr€HOBOJOPOJAMU  KaK  CHOCOO  MOJydeHHs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHAs eruaparanus. Peakuus ropeHus.
[lonmyuenue »srTaHoNa: peakuust OpOKEHMsI TIIIOKO3bI, THApATalUs >STUJICHA.
OTUJICHITIMKOJIb U TIIMLEPUH KaK MPEACTaBUTENN IPEAEIbHBIX MHOTOATOMHBIX

CIUPTOB

3.11

®denosr. Xumuueckue cBoicTBa (eHoma (peakiuu ¢ HATpUeM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaeruapl. XMMHUYECKHE CBOWMCTBA TPEACTHHBIX albIETHIOB: THIPUPOBAHHC
KAa4eCTBEHHBIC pPEAKIUM Ha KapOOHWJIBHYIO Tpynny (peakius «cepeOpsHOro
3epkaiiay, B3aumoeiictue ¢ ruapokcuaoM menu (I1). Tlomyuenue npenenpbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalWs aleTWieHa. AICTOH Kak

MPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTEI. XUMHYECKHE CBOMCTBA MMpCACIbHBIX OJIHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcOOEHHOCTH XUMUYECKUX CBOMCTB MypaBLHHOﬁ KHCJIOTHI.
HOJ'Iy‘ICHI/Ie IOpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT. OKHCIICHHC
AJIKaHOB, AJIKCHOB, INCPBHUYHLIX CIIMPTOB, aJIbACTHUIO0B. Briciiue npcacCIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Crnoxuble »pupel U kupbl. CrnocoObl TMOJY4YEHUS CIOXKHBIX 3(UPOB.
OOpatuMocTh peakuuu sTepudukanuu. [IpuMeHeHHe CIOXKHBIX 3(QHUPOB B
NUIEeBOM M mapproMepHOM HpoOMBINUIEHHOCTH. JKHMpBI Kak CIOXHBIE 3(QUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHCJIOT. XMMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKHUCIEHUE. [HAponM3, WM OMBUICHHE, >KUPOB Kak CIoco0
MPOMBIIIJIEHHOTO TOJIYY€HHUS! COJIed BBICIINX KapOOHOBBIX KUCIOT. MbLId Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT




3.15

XHWMHUYECKUE CBOMCTBA IVIFOKO3bl: pPEAaKUMM C Y4acTHEM CHUPTOBBIX U
QIBJICTUHON TPYII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue ItoKo3bl, e€
3HaUEHHE B KU3HEJEATEILHOCTH Opranu3mMa. Jlucaxapuasl: caxaposa, MalabTo3a.
BoccranaBnuBaromue M HEBOCCTAHABIMBAIOUIME —JUCAaXapuisl. [ umposms
mucaxapunoB. Ilommucaxapunel: kpaxmai, rimkored. CTpoeHHE MaKpOMOJIEKYI
KpaxMasia, TJMKOT€HAa WU Ne/UIo03bl. Du3uyeckne CBOWCTBA Kpaxmanaa U
IeJUTIOI03bl.  XMMHYECKHE CBOMCTBA KpaxMaya: THIpPOJHM3, KadeCTBCHHAsS
peakius ¢ HOA0M. XMMUYECKHE CBOICTBA LEJUIIOJIO3BI: THAPOJIN3, MOIy4eHHE
s3¢upoB uemwnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYeCKHE OCHOBAHUS: PEAKIIMU C BOJIOH, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH Kak TIPEICTABUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOWCTBA AHWIMHA: B3aWMOJICHCTBHME C KHCIOTaMU, OpPOMHOM
BOJOW, oOkucieHue. [losydeHne aMMHOB QJIKWIMPOBAHHEM aMMHakKa U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKHE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oenku. XUMHUYECKHe
CBOMCTBa OEJIKOB: THUAPOJM3, JACHATYpaIlus, KaueCTBEHHbIC (I[BETHBIC) pEaKIMU

Ha OenKu

3.18

CtpoeHne u CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTH CBOWCTB MOJMMEPOB OT
cTpoeHuss MoJjiekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS] BBICOKOMOJIEKYIISIPHBIX
COCIMHCHUI: peaklny TOJIMMEpHU3allii U TMOoJUKOHAeHcanuu. Kinaccuduxarus

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaHI/ISI OPraHu4YCCKux COC,I[HHeHI/Iﬁ. Pemrenne OKCIICPUMCHTAJIbHBIX

3a7a4 Ha pacClioO3HaBaHNEC OPraHN4YCCKNX BCIICCTB

3.20

I'enetnueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4C€CKuX COG,Z[I/IHCHI/IIZ

XUMHUS U )KU3Hb

4.1

XumHsi B TIOBCEAHEBHOW >Ku3HHM. IlpaBuia Oe3zomacHOW pabOTBHl C EAKUMHU,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

Xumus 1 310poBbe. XUMHS B MEIULIMHE. XUMUSI U CEIbCKOE XO3IUCTBO. XUMUS B
HPOMBIIUIEHHOCTH. XMMHUSI U SHEPreTHKa: MPUPOAHBIA U TMOMYTHBIH HeTSIHOM
rasbl, UX COCTaB M Hcnojib3oBaHue. CoctaB HedTU U e€ nepepaboTka (MPUPOIHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMuA U JKOJIOTHA. XMMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocnencteus. Oxpana rugpocdepbl, MOUBbI, aTMOoc(epsl, (Iopbl U (ayHbl OT
XUMUYeckoro 3arpssHeHus. IIpoGirema OTX0Z0B M MOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrUuu




OO0mue mpencTaBiICHHs] O MPOMBIIUICHHBIX CIOCO0aX TOMYyYCHHS XHUMHUYECKUX

BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u

4.4 userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.
[IpombiienHass  opranuueckast  xumus.  Cppb€  aI8  OpraHudecKoiu
IPOMBIIITIEHHOCTH

) Tunsl pacu€THbIX 3a1a4
51 Pacuérbl Macchl BenecTBa Uiiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY
" | BemecTBa, Macce MM 06BEMY OHOTO M3 YIACTBYIOIINX B PEAKIINH BEIIECTB

5.2 Pacuérsl TemioBoro 3¢ dexra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B PU XUMHUECKUX PEaKLUAX

5.4 Pacuérsl maccel (00bEMa, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH

. OJIHO M3 BEILIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérbl MmaccoBoit miin 00BEMHOMN OJU BBIXOJIA POAYKTA PEAKIIUU OT
| TeopeTHUECKH BO3MOXKHOTO
Pacuérbl macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIH
5.6 | omHO M3 BElECTB NaHO B BHJE PACTBOPA C ONPEIETEHHON MAacCOBOM T0JIei
PacTBOPEHHOTO BEIIIECTBA
5.7 Pacuétsl ¢ Mcnosb30BaHMEM NOHATHI «MaccoBast JOJIs», «MOJISIpHas
" | KOHIGHTpALW), «PACTBOPHMOCTE
Haxoxaenune MonexkyinsipHoi (popMysibl OpraHu4ecKoro BELIECTBA 110 €To
9.8 | IIOTHOCTH ¥ MACCOBBIM JIOJISIM DIIEMEHTOB, BXOSIIMX B €r0 COCTaB, WIIH 110

MPOJIyKTaM CrOpaHus
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