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MHNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOGoBaHUN K pe3ysibTaTaM OCBOCHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeaHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PepepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHOro mpeameTra «XuMHUs» B o0Opa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOLIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIO)KeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HAa YpPOBHE YIIyONEHHOTO HW3Y4YEHHUS 3aHUMAEeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro oOpaszoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npoGuIbHOrO0 O0y4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO ISt
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusix MnpodeccHoHANIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBJISIETCA OAHOW U3 MPUOPUTETHBIX TUCIHUTLINH.

B nporpaMmMme mno XuMHM Ha3HayeHUE TMpeaMera «XHUMHS» TMOJTydaer
noJpoOHYI0 ~ MHTEPIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIeil, coaep aHus,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIOTCSL CJIEIYIOIIME BBITIOJHIEMbIE MPOTPaMMON 10
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peaju3alus KOTOpol oOecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
oOyuyeHus, BOCIIUTAHUS U Pa3BUTHUS OOyUaIOLIUXCSA CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast npeycMaTpUBacT
ONpeJeNICHNE: TMPUHLHUIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XApaKTEPUCTHUK; MOAXOA0B K (POPMHUPOBAHUIO COAECPIKATEIBHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
paMKax HWTOrOBOM aTrTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
9K3aMeHa 10 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJICPKAHUE, 0053aTEIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e JaT MPUMEPHOE paclpejiesieHne y4eOHOTO BpPEMEHH, PEKOMEH]yEeMOro
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IporpaMMBbl CpeIaHero o01ero oOpa3zoBaHus (JINYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
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 Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OMPENENsIThCS B COOTBETCTBHM C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudGepeHIIMpOBaHHOTO O0yYEeHHS Ha YpPOBHE CpeIHero oOlmiero oOpa3oBaHUS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCUUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEro MpodecCHOHaTbLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO MOTYyUYCHUSI XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OpPUEHTUPOBAHO TAaKKE Ha pEIICHHE 3ajad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipemMeTa «XuMHUs» Ha ypOBHE YIIyOJE€HHOrO M3Yy4YEHUs
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 paznuuusax 0a30BOro u yriayoJ€HHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO U3Y4YEHHUs TMpeaMera. JTa cuctemMa
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBLHOTO YBEIWYEHUS O00BEMA 3HAHUM O XHUMHUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoamdeckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHur, a TaKKe ¢ TOYKH 3pEeHHUS MEXaHu3MOB €€ oOpa3zoBanusa. 3ydeHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI ynemnseTcs oco00e BHUMaHKUE BOMPOcaM 00 3JIEKTPOHHBIX YD deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO PO IS (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaYeHue OyayT MMETh JIEMEHThl y4eOHOTro Marepuaina nmo oOmeid xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, NPEICTABICHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMSI XMMUYECKOW  OpraHu3allMd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3YYEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3YyYCHHUE TMpeaMeTa «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeaMera «XuMUs» Ha YrIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Penienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUM IPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHAHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HCTOUHUKOB DHEPIUH, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIECH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHMS XUMHUYECKUX PEAKUHU, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KITIOYEBBIX HJICH W MPOOJEeM COBPEMEHHOW XUMHH, I OOBSICHCHHS U
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOICTBEHHOHN JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSCHCHHS XHMHYCCKUX SIBJICHUM, HMEIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npeaMera «XuMHs» Ha  yrayOJ€HHOM  ypOBHE OCOOYI  aKTyaJlbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHocTel oOydarommxcs, (HOPMHUPOBAHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIL30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBisier 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W 3HaAYeHHE  OpPraHUYECKOW  XHMMHUM, IPEICTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBs3U (OOMEHHBIN U JJOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae 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 (OpMyJbl pa3jIMYHBIX BHJAOB: pa3BEPHYyTas, COKpallEéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbyHKHoHaNbHOU Tpynie. 'omonorus. 'omonorudeckue psiapl. CucreMaTudeckast
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

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, OOYIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, 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. O0Owas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoO0eHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudyeckuil psii ankeHoB, oOmias Gopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCIUHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOWUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OcH30i1a. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensoma. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUM 3aMECTHTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHbIE ra3bl. HedTh U €€ mpoucxoxiacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepabOTKu HEPTHU, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUCHMsI BEIIECTB W HX MPEBpaIlCHUN:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHAYHBIM pacTBopoM okcuaa cepebpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U raJlOreHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccuukanus. Dusnueckue CBOMCTBA  MpeAesbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOJIAa 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 CBOWMCTBA: PEAKIUH 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOTrHYECKUEe psANbl albJIETU0B U KETOHOB, OOIIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI MOJTy4eHUs! ¥ IPUMEHEHHUE albJACTUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIIOTHBIE CBOWCTRBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCoOEHHOCTH CBOMCTB HEMPENEIbHBIX U apOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['omonoruyeckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U IIeJI0uHOoN cpeqe. OCOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIINX OCTATKU
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
¥ Tonucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, ramsakro3a, pubosa,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jucaxapuasl: caxapo3a, MajabTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTr0NI03bl.  PU3MYECKHE CBOMCTBA KpaxMmajla M UEJUII0JIO3bl. XHMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOJbl H3YYEHHS BEHIECTB M HUX MPEeBpalllCHUM:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeTuibl (C THUIAPOKCHUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM 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 apoOMaTHYECKUE;, TMEPBUYHBIC, BTOPUYHBIE M TPETUYHEIE.
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. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaKiys TMOJUKOHJCHCAINK, OO0pa30BaHUE TMENTUIHON CBA3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIMU Ha OCJIKH.

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 «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

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



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJTMKOHIEHCAIIHS.

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

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHHE DSKCIIEPUMEHTAIBHBIX 3a1ad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOTO COEAUHEHUss Mo wmacce (00bEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUS, ONPENEIICHUE JIOJM BBIXOJA MPOAYKTa PEAaKUUH OT TEOPETHUECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

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-HAYYHOIO LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
DHEPTreTUYECKUU YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTtHoe COCTOSTHHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOdHBIA TUI MUTAHUS, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMU4eCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u I[lepronnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJuHA CBsI3U. [[0pHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIpHOrO M HEMOJIEKYJISIPHOTO  CTPOE€HHUA.  THIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOpPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbIe u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



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

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHu4ecKon
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.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XUMHYECKOTO
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,
menounas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneiiimue OKUCIUTENM W BOCCTAaHOBUTENU. MeToa AIEKTpOHHOro OalaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpelbl PacTBOPOB C IOMOINBI0 HHIWKATOPOB, M3YYEHHUE BIUSHUS Pa3IMUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB /.M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3HUYECKHE
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnuBHbBIE 3JIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOAEpKAIIUE
COCIMHEHUS TaNoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhuasl. Oxcun cepsi(lV), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHEe CBOMCTBA. AMMUAK, HUTpUAbL. OKcUbl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
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
yI00peHus.

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

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemHusi(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoWcTBa MeTaioB. [IpuMeHeHHEe MeTalioB B OBITY UM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka MetamuioB |lIA-rpynmer [leprogudeckoit cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMm(oTepHble CBOHCTBa OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

®uU3NYECKUEe U XUMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuid. OKCUibl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxwneimue coenunenuss wmapranma(ll), wmapranua(lV), wapranma(VI) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3NYECKUE U XMMUYECKUE CBOWCTBA MeAu U €€ coenuHeHui. [lonydenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHs] BEUIECTB M HX NPEBpallCHUN:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaJIOB), B3aUMOJECHCTBHE LIMHKA W KEJle3a C pacTBOpaMH KHUCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coenuHeHUs», «A30T u (ochop U HX COCTUHEHUSN,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax II0O3HAaHHUS M METOAOJIOTMA HAYYHOI'O MCCIIECIOBAHUSA.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAKOUIEW CPEeAbl U €r0 NOCIEACTBUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

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



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe N00aBku. Posib xumMuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHBIC MaTepHasbl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

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

PacuétHnlie 3agaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Tra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakIuu, €cClIM OJIHO M3 BEIIECTB JaHO B BHUJE pPACTBOpa C OMpeACIEHHOM
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus ~ MeXnpeaMETHBIX  CBs3€H MpU  M3ydYeHHH  oOOmed u
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CUHTE3, KiacCHU(UKamms, MEePpUOJINIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, Tell0, OOBEM, arperaTHoe COCTOSHHME BEIECTBA, WJICATbHBIA Ta3,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHomorusi: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTYPTUs, CTPOUTEIHHEIC
MaTepualbl, CeIbCKOX03SIMCTBEHHOE MPOU3BOICTBO, MUILEBAS TPOMBIIIJIEHHOCTb,
dapMmalieBTUUECKasi ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETUYECKHX



npernaparoB, MNPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUAIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA YPOBHE VIJIVBJIEHHOM VYPOBHE CPEIHEI'O OBLIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMM C CHCTEMHO-AESITEIBHOCTHBIM TOIXOJAOM B CTPYKType
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS TMpeaMeTa «XUMUsS» Ha YPOBHE CpPEIHETO
obmero o0Opa3oBaHMS BBIACICHBI CIEAYIONIHE COCTABIAIONINE: OCO3HAHUE
OOyJaIOUIUMUCS POCCHUICKOW TpakJaHCKOM WACHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEICTICHHUIO; HATHYME MOTHBAIUH K
0oOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NpUHATBIMA B OOIIECTBE TMpaBWIAMH M HOPMaMH TOBEJCHHS; HaJIAYNE
IPaBOCO3HAHWSI, SKOJIOTHYECKON KYJIbTYpPHI; CIOCOOHOCTh CTABUTH IIEITU U CTPOUTH
KU3HCHHBIC TIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS TMpeIMeTa «XUMUS»  OTPaXaroT
cOpPMUPOBAHHOCTh OTIBITA ITO3HABATEIHLHOW W TIPAKTHUYECKOW JEATEIBHOCTH
00y4aronInXcs B MPOIECCE peaTu3aii 00pa30BaTeIbHON AeSITETLHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOydJarmuxcs B MpolLiecce peajan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHCJIe B YACTH:

1) rpasKaaHCKOro BOCIIUTAHNS

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBXCHHS K 3aKOHY U TTPABOTIOPSIKY;

NPEICTABIECHUSI O CONHUAIBHBIX HOpPMaxX M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIILHOCTH TIpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMUYECKUX IKCTIEPUMEHTOB;

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

2) NaTPUOTHYECKOr0 BOCIIUTAHUSA:

[ICHHOCTHOT'O OTHOLICHHsSI K HWCTOPMYECKOMY M HAay4HOMY HAaCJEAUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPWIOKCHUSI XUMUHU, OCO3HAHUS TOTO, YTO JaHHbIE HAyKH €CTh pe3yibTaT
JUTMTETTFHBIX ~ HAONIOACHWH, KPOMOTJIMBBIX  OKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPY/la YUYEHBIX U MPAKTHKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEJICHNUS,

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

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

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

OCO3HAHMS TOCIEACTBUNA U HENPUIATHS BPEAHBIX NMPUBBIYEK (yMOTpeOiieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHWUM NPAKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOASAM TPyAa U pe3ysibTaTaM TPYIOBOU EATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
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 PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATebHOCTH AKOJIOTHYECKON HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUH TI00aTbHBIX
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
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHMMAaHUs CYUIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPHIBHOMY OOpa30BaHUIO U
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 pe3ylabTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IMO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHBIE JCHCTBHs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M yYHUBEPCAJIbHBIC ydeOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

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

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JOoruvyecKme JAeicTBUS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

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

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIHUPOBATH BHIBObI U 3aKIIFOUECHUS;

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 M TPAKTUYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbOopMyITMpPOBATH LETU U 33/1a4l UCCIICIOBAHUS, UCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHHMSI W TPOBEICHHS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nnpopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed J0OCTOBEPHOCTH 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 PA3TNUYHBIX IOUCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: TPUMEHITh MEXNpeaMeTHble (du3nueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHUH, BBICKA3bIBAaTh W€, (OPMYIHPOBATH CBOU MPEIIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOU pabdOThl MO HMCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YE€OHBIX M UCCIENOBaTeIbCKUX 3a/lad, BbIOMpaTh Haubosee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHSI IPOTPAMMBbI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHWW B PA3NTHUYHBIX y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpenmeTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckass XUMHSI»
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



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHH MEJUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUaJOB,
HOBBIX HUCTOYHHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHON Cpelie;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUUYECKUN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllIe OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(mepuoguueckuit 3akoH J[. M. MeHneneeBa, Teopusi CTPOCHHS OPTaHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpallleHHs] HHEPrUud MpPU XUMHYECKUX pPEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUH, MHPOBO33DEHUYECKUE 3HAHUS, JEKalllhe B OCHOBE
NOHUMAaHUS MPUYMHHOCTU ¥ CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEICTABICHUS
0 MEXaHM3Max XUMUYECKUX pEeaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3AUMHOM BIIMSSHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
yCTaHaBIMBATh WX B3aWMOCBSA3b, MUCIOJIB30BaTh COOTBETCTBYIOIIUE TOHATHS TPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJISl COCTABJICHHS MOJICKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBIIATh YPAaBHEHUS! XUMHUYECKHX PEAKIIMNA M PACKPHIBATh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMi  TIOCPEJCTBOM  COCTaBIICHUS
ANIEKTPOHHOTO OallaHca »JTUX pEaKIWid, pPeaKknuid HOHHOTO OO0MeHa MyTEéM
COCTAaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUIA;



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

c(hOpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAIC)KHOCTh HM3YyUYECHHBIX
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 OPraHMYECKUX BEIIECTB (PTUJICH, alleTHIICH, TONYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIUH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWIIWH, JUBUHWI, U30MPEH, XJIOPOMPEH,
CTUPOJI U IpYTHUE);

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. bytiepoBa s 00bsICHEHNS 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaUEHOB,
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  ypaBHEHUAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THUIIA KOBAJICHTHOM CBS3M (G- U T-CBS3H), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUYECKOE TIPUMEHEHHE MMPOTYKTOB IMEepepadbOTKH;

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

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTECJILHON JIESTEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



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

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3UIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM |
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEIHHO TUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3aj1a4 110 PACIO3HABAHWIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM IIPaBUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHHM:

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

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OpPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh IICJICHAMPABICHHBIA TOUCK
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 MOCTABJICHHON y4eOHOM 3aaueH.



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUAIbHOM €JIUHCTBE MHPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MMacHOCTH, B Pa3BUTUU MEJUIIUHBI, CO3JJaHUM HOBBIX MAaTepHalOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3J0POBbI0 U TPUPOJHOU

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
BO30YXKIEHHOE COCTOSHUS aToma, THOpUIM3allds aTOMHBIX OpOuTaield, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, DJICKTPOJIUTHYECKAsT JUCCOIMAIMS, CTENEHb JUCCOLMAIUU,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IMOHUMAaHMS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIBHOCTA  4YEJOBEKa, OONMX  HAyYHBIX MOPUHOUOAX  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 HCIIOJIb30BaTh XUMHUYECKYI) CUMBOJIMKY JJIS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BUJ XUMHUYECKOM CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMICHEeW OKHCJICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaju3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl  J.M.  MengeneeBa,  uCHoyb3yss — MOHATHUSA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
coenMHEeHUM 1o mnepuojgam u rpynmnam llepmommueckou cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHUYECKOW CBSI3M MEXKJY HEOPraHMYECKMMHU BELIECTBAMM C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peaKIii MOHHOTO OOMEeHa MyTEM COCTaBIEHUS WX TMOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HUX JYHEPTeTHUECKUX XapPaKTEPUCTHK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHYECKHUE PEaKIIHH,
JIeKAIIME B OCHOBE MPOMBIIIJIEHHOTO MOJYYE€HHUSI CEPHOWM KHUCIOThI, aMMHaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLLICHUS] PUCK-TIOJIb3a,;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM HCCIIEJIOBAaHUH BEIICCTB
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 TIPEJICTABICHUSMHU APYTUX €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;
MAaccChl BEIIeCTBa WM 00bEMa Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIYKTa pEaKkluHu, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  SKCIepuMEHT  (TpOBENEHHWE  peakIuii  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAJIbHbIX 3afad 1o TtemaM «Mertamne» u  «Hemeramis») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B LIEJISAX COXPAHEHUS CBOETO 30POBBS, OKPYXKAIOWIEH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBISATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4ueOHOM 3aadeii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U 21 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

BBonublii uncTpykTax no Th B kabunere
xumun. [Ipeamer u 3HaueHue
OpraHNYeCKON XUMHH, IPEJICTABICHUE O
MHOT000pa3uu OPraHn4ecKUX COeTMHEHUN

03.09.2024

bubmmoreka [{OK

DNEeKTPOHHOE CTPOCHHE aToMa yIriiepoa.
BasieHTHBIC BO3MOXHOCTH aTOMa yriepo/ia

04.09.2024

XUMHUYECKas CBSI3b B OPraHMYECKUX
coeTMHEHUAX. MexaHn3Mbl 00pa30BaHUs
KOBAQJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

06.09.2024

Teopus cTpoeHHst OpraHU4YeCcKUX
coenqunenuit A. M. byriepoBa

10.09.2024

Bubpl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYIaX OPraHUYeCKUX
COEUHEHNN

11.09.2024

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

13.09.2024

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

17.09.2024




Cucremarusanusa 1 0000IIeHHE 3HAHUN 110
teMe "Teopus CTpoeHHS OpraHUYEeCKUX
coeqrueHuin"

18.09.2024

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dopmya, HOMEHKJIAaTypa 1 U30Mepus,
JJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJI

20.09.2024

10

duznueckre 1 XMUMHUYECKUE CBOUCTBA
aJIKaHOB

24.09.2024

11

HaxoxneHnue aikaHOB B TPUPOJIE.
CriocoObl osTyuyeHus: ¥ IpUMEeHEeHue
AJIIKaHOB

25.09.2024

12

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

27.09.2024

13

Pemenue pacu€rHbIx 3a1a4 Ha
OTpeieJICHUE MOJICKYIISIPHOU (POPMYJIbI
OPraHUYECKOT0 BEIIECTBA 10 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. Cucremarusanus 1 0000IIeHE
3HAHMH 10 TeMe

01.10.2024

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LMC-TPaHC-U30MEpUs
aJIKCHOB

02.10.2024

15

dusnuecKkrue 1 XMUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHUKOBa

04.10.2024




CrniocoObI mosryyeHHs U IpUMEHEHNE

16 AJIIKEHOB 08.10.2024
Wucrpykrax no Th. Ilpaktuueckas padora
17 Ne 1 o teme "HOJzyqu:I/Ie ITUJICHA U 09.10.2024
W3YYCHHE €r0 CBOMCTB
Pemrenne pacy€THbIX 3a1a4 HA
18 oTIpe/IeNIeHUEe MOJICKYISIPHOU (hOPMYITBI 11.10.2024
OpPraHWYECKOTO BEIIeCTBA
AJNKaJIueHbl: CONPSHKEHHBIE,
19 W30JIMPOBAHHBIC, KYMYJIUPOBaHHBIC.
OC06GII){HOCTI/I SJ;eK}"IFI\;ZHHzFO CTPOEHHMS 15.10.2024
20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
IUEHOB 16.10.2024
21 CriocoObl mosTyueHus: U IpUMEHEHUe
AJIKAMEHOB 18.10.2024
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as
99 (dbopmyIna, HOMEHKIIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII, 22.10.2024
(uznueckue cBoicTBa
23 XHUMHUYECKUE CBOMCTBA aJIKUHOB 93.10.2024
24 KauecTBeHHbIE peaklii Ha TPOMHYIO CBSI3b 25 10.2024 1lyetBepTbl111111
o5 CriocoObl MosTyueHus: U IpUMEHEHUe
AJIKUHOB 05.11.2024
26 Pemenue 3agau: pacy€Tsl O ypaBHEHUIO
XUMUYECKON peaKuu 06.11.2024
27 CucremaTu3aius U 0000IIeHIE 3HAHUI T10 3a4éT




TeMe "YrieBoaopoas"

08.11.2024

28

ApeHbI: TOMOJIOTHYECKUH psifl, 00mIas
dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HUYECKUE
CBOIiCTBa

12.11.2024

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMelIeHUs

13.11.2024

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
MIPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

15.11.2024

31

OCOoOEHHOCTH XUMHYECKUX CBOUCTB
CTHpOJIA

19.11.2024

32

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OpPraHUYECKOTO BEIEeCTBA

20.11.2024

33

CriocoOblI mosTyueHus: U IpUMEHEHUe
apeHoB

22.11.2024

34

I'enetnueckas cBI3b MCXKOY pa3IMdYHbIMU
Kj1acCaMu yrjii€Boa0opoa0oB

26.11.2024

35

Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peaknuii. Cucremaruzanus u 00001IeHne
3HaHUM No Teme "YrieBoaopoasl"

27.11.2024

36

[Ipuponausiii raz. [lomyrabie HEQTSIHBIC
ra3bl

29.11.2024

37

KaMmeHHBI# yroib U NpOyKThl €ro
nepepaboTKH

03.12.2024

38

Hed1b 1 cniocoOs! e€ nepepaboTKH.




[IpumeHeHne NpoIyKTOB MepepadoTKU
HeTH

04.12.2024

39

I'enermueckas CBA3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijieBoaopoaoB

06.12.2024

40

["amoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJoreHa

10.12.2024

41

JeWcTBue menoueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeicTue
JIMTAJIOT€HAJIKAHOB C MarHUEM U [IMHKOM

11.12.2024

42

Cucrtemarusanusa 1 0000IIeHe 3HAHUH 110
pazaeny "YrieBoaopoasr"

13.12.2024

43

KonrpoJsbHas padora Ne 1 o reme
"¥Yraesogopoanl"

17.12.2024

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psfl, oOmias hopmyrna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIIHS,
¢du3nveckue CBOKWCTBA

18.12.2024

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

20.12.2024

46

CriocoOBbl MOJIY4YCHU U TPUMCECHCHUC
OJJHOATOMHBIX CIIMPTOB

24.12.2024

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
n30Mepusi, 0COOEHHOCTH (HU3NUECKUX U
XMMHYECKHUX CBOICTB

25.12.2024

48

MHoroaToMHEbIE CIIUPTHIL: 3TUJICHIIIMKOJIb U
TJIMLECPHUH, UX (bI/I3I/I‘-IeCKI/Ie U XUMHWYCCKHEC

27.12.2024

2 4yeTtBepTblll




CBOICTBa

CrniocoObl mosryyeHus U IpUMEHEHNE

49 MHOTOATOMHBIX CIUPTOB 10.01.2024
50 ®deHoJI: CTPOEHUE MOJIEKYIbI, (PU3NYECKUE
cBo¥cTBa. TOKCUYHOCTH (eHOJIa 14.01.2025
o1 XuMuyeckue cBoiicTBa (eHoia 15.01.2025
59 CriocoObl nosTyuyeHus: U IpUMEHEHUe
¢denoia 17.01.2025
Wucrpykrax no Th. Ilpaktuueckas padora
53 Neo 2. "Pemenune skcnepuMeHTaIbHBIX 337124
o teme "CIupThl U (l)le)HOJ'II)I" " 21.01.2025
54 Cucrtemarusanusa 1 0000IIeHe 3HAHUH 110
teme "CrupThl B peHOoITB" 22.01.2025
AnbJIeruibl U KETOHBI: 3JIEKTPOHHOE
55 CTpOoeHUE KapOOHUILHOU TPYIIIbI;
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmyna, 24.01.2025
M30MepHs U HOMEHKJIaTypa
56 A.]'IL;Z[el“I/I,HBI U KETOHBI: (hU3nUYecKue
CBOMCTBA; pEaKIMK PUCOCTUHEHUS 28.01.2025
57 Peakuuu oxuciaeHus U KaueCTBEHHbBIE
peaKIK aJIbICTHIOB U KETOHOB 29.01.2025
58 CriocoObl MoJTy4eHus allbJICTHI0B U
KETOHOB 31.01.2025
OAHOOCHOBHEBIE TpeieNbHbIE KAPOOHOBBIE
59 KHCTIOTBI, 0COOGHHOCTH CTPOESHUS UX 04.02.2025
MOJIEKYI
60 N3omepus 1 HOMEHKJIaTypa KapOOHOBBIX




KHCJIOT, UX (pU3HUecKre cBOICTBA

05.02.2025

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

07.02.2025

62

OcoOeHHOCTH CBOMCTB MypaBbUHON
KHACIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCIIOT

11.02.2025

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apoMaTU4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT

12.02.2025

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

14.02.2025

65

CriocoObI MoTy4eHHs ¥ IPUMEHEHNE
KapOOHOBBIX KHCIIOT

18.02.2025

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyina, uzoMepus u
HOMEHKJIaTypa

19.02.2025

67

dusnyeckue U XUMUYECKHE CBOMCTBA
a¢upoB

21.02.2025

68

Wuctpykrax no Th. Ilpaktuueckas padora
No 3. "Pemenue skciepuMeHTaIbHBIX 3a]1a4
o reme "KapOoHoBbIe KUCTOTHI. CI0XKHBIE
3¢upeI»

25.02.2025

69

XKupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOUCTBA (THAPOIIN3)

26.02.2025

70

Oco0GeHHOCTH CBOUCTB JKUPOB,
COJIEPIKAIUX OCTaTKU HETpeaeTbHBIX

28.02.2025




JKUPHBIX KUCIIOT. JKUpBI B IpUpoaE

MpLia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Morolee aevicreue. Ilorsarue o

71
CHHTETHYECKUX MOIOIIUX CPEICTBAX 04.03.2025
(CMC)
I'eneTnueckas CBsi3b YIII€BOIOPOJIOB U
72
KHACJIOPOACOAEPKAIINX OPraHMYECKIX 05.03.2025
BEIIIECTB
73 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO
teme "Kap6oHoBbIE KHCTOTHI" 07.03.2025
74 OO6mrast XxapakTepuUCTUKA U KIIaCCU(PUKALIHS
YTJIEBO/IOB. 11.03.2025
75 M I
oHocaxapuabl. ['roko3a 12.03.2025
Jlucaxapuipl: caxaposa, MajbTo3a U
76 .H
nakTo3a. HaxoxeHue B npupose u 14.03.2025
IIPUMEHEHHE AUCAXapUIOB
[Tonucaxapuapl: CTpOEHHE MaKPOMOJIEKYJI,
77 7
¢bu3nyeckre 1 XMMUYECKHE CBOICTBA, 18.03.2025
IIpUMEHEHHE
78 IT 0
OHSATHE 00 UCKYCCTBEHHBIX BOJIOKHAX 19.03.2025
Cucremaru3zanus 1 00o01IeHre 3HaHUH 110
79 "K
paszzneny chopozlconepxc"amne 91.03.2025
OpraHu4ecKue COEIMHEHUS
KonTpoabHnas padora Ne 2 mo reme
80 "
Kuciopoaconep:kamye oprannueckue 95 03.2025

coequHenusa"




81

Pewrenne pacyeTHbIX 3a1a4

26.03.2025
82 Pemrenne pacyeTHBIX 3a71a4 3 yeTBepTblll
P A 27.03.2025 P
AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
83 MOJIEKYI, 001mas ¢hopMyia, N30MEPHSL,
ya, obwias dopmy P 08.04.2025
HOMEHKJIaTypa U (PU3HUYECKUE CBOWCTBA
84 XUMHYECKUE CBOMCTBA anuPaTUUECKUX
aMUHOB 09.04.2025
85 AHWIMH: CTpOCHUE aHWINHA, 0COOCHHOCTH
XAMHYECKAX CBOMCTB aHUJIMHA 11.04.2025
86 CriocoObl osTyuyeHus: U IpUMEHEHUe
anupaTHIECKUX aMUHOB 15.04.2025
AwvuHokucioTel. OTAennLHbBIE
87
MPEACTABUTENHN (l-aMHUHOKHUCIIOT 16.04.2025
XuMHUYecKre CBOMCTBAa aMUHOKHCIIOT, X
88 OMOJIOTHYECKOE 3HAUECHNE aMHUHOKHCIIOT.
18.04.2025
CuHTE3 ¥ THAPOJIN3 TIENTHIOB
89 benku xak mpupoAHbIC TTOJIUMEDHI;
CTPYKTYpPBI OCITKOB 22.04.2025
90 XuMHUecKue CBOIicTBa OEIKOB
23.04.2025
A3oTcoiepKaIre reTepoOIuKINISCKIe
91 coequHenusa. HykiIenHOBBIE KUCIOTHI:
A T 25.04.2025
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl POIIb
Wnctpykrax no Th. IIpaktuyeckas padora
92 Ne 4. Pentenne skcriepiMeHTaIbHBIX 32024
3 A 29.04.2025

1o TeMe "A3oTcoaepkKaliue OpraHuueCcKue




coequueHus"

93

Wucrpykrax no Th. Ilpaktuueckas pabora
Ne 5. Pemrenue 3kcriepuMeHTaIbHBIX 33124
1o reme "Pacrnio3HaBaHHe OpraHU4eCKUX
coeuHeHu"

30.04.2025

94

KonTpoabHas padora Ne 3 nmo reme
""A3oTcoaepikalue OpraHuvyecKue
coeauHeHus"

02.05.2025

95

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCMHEHUN 1
METO/Ibl UX CUHTE3a —II0JIMMEPHU3aLUs U
MTOJIMKOHACHC AU

06.05.2025

96

[Tnactmaccel. YTrnmzarus u nepepadoTka
IlacTuKa

07.05.2025

97

DJ1lacToMEphL: HATypaIbHbIN
CUHTETHYECKUE KayuyyKku. Pe3nHa

13.05.2025

98

Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
cuHTernyeckue. [lomumeps! cennaibHOTO
Ha3HAYCHUS

14.05.2025

99

Hucrpykrax no Th. IlpakTuyeckas padbora
No 6. "Pemenue skcnepuMeHTaIbHBIX 3a]1a4
o teMe "PacnosHaBaHue miacTMace u
BOJIOKOH"

16.05.2025

100

O000I11IeHNE U CUCTEMATH3ALMS
U3Y4EHHOI0 MaTepuasa 1o TeMe
"BbICOKOMOJIEKYISIPHBIE COEIUHEHUS"

20.05.2025

101

Pemenne paC‘léTHLIX 3aga4

21.05.2025




102 HroroBasi KOHTpPOIbHAsE PadoTa 3a Kypc

OPraHUYecKOi XUuMUM

23.05.2025

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




11 KVIACC

KosaunuecTBo 4acos DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrpoabnusie | IIpakruueckue | Jlara uzydeHus
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
BBoanslii nHCcTpyKTax 1o Th B
kabunere xumun. Atom. Cocras
1 . 1 02.09.24
ATOMHBIX sJIep. XUMUYCCKHIA JICMCHT.
M3oTonml
CrpoeHne IEeKTPOHHBIX 000JI0UEK
2 P P 1 04.09.24
aTOMOB, KBAHTOBBIE YHCIIA
Knaccudukanus xumuaeckux
3 1 05.09.24
3IIEMEHTOB (S-, P-, d-, f-3memMenThI)
Pacnopenenenue 31€KTpOHOB 110
4 P P 1 09.09.24
ATOMHBIM OpPOUTAIISIM
DNEKTPOHHBIC KOH(MUTYPAIIMA AaTOMOB
5 DJIEMEHTOB B OCHOBHOM U 1 11.09.24
BO30Y)KIEHHOM COCTOSTHUU
DIEKTPOHHBIE KOH(PUTYpAITHA HOHOB.
6 p (b P 1 12.09.24
DIEeKTPOOTPUIIATEIILHOCTh
[Teproauyeckuii 3aK0H U
[Teprouyeckas cucTeMa XUMHUYSCKUX
7 snementoB JI. 1. Menpaeneena, cBs3b C 1 16.09.24
COBPEMEHHO Teopuel CTpOeHUs
aToOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
8 1 18.09.24

XUMHUYCCKHUX 3JICMCHTOB U 06pa3yeMHX




VMM IIPOCTBIX U CJIOKHBIX BEIECTB 110
rpymniam U nepuoaam

Cucremarusanus 1 0000IIEHNE 3HAHU
o TeEME

19.09.24

10

Buaer xumudaeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bopoponnas cBsi3b.
MexMOoIeKyasIpHbIe B3aUMOICHCTBUS

23.09.24

11

BaneHTHOCTE 1 BaJICHTHBIE
BO3MOJKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX
F€OMETPUYECKUM CTPOCHHEM

25.09.24

12

[IpencraBnenus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIATypa

26.09.24

13

BeniecTa MoJIeKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THUrbl
KPUCTAJJTMYECKUX PEIIETOK U CBOMCTBA
BEIECTB

30.09.24

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJIOUTHBIX
pacTBopax

02.10.24

15

HcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

03.10.24

16

CrniocoObl BbIpaXKeHUsI KOHIIEHTPALH
pacTBOpOB

07.10.24

17

Pemenue 3amau ¢ UCIOJIL30BaHUEM
MHOHSITHH "MaccoBas JOJIS

09.10.24




pacTBOpEHHOTO BemlecTBa", "MosipHast

KOHLIeHTpauus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX BEIICCTB

10.10.24

19

Cucremarusanus 1 0000IEHNE 3HAHU
o TeEME

14.10.24

20

KonTpoabHnas padora Ne 1 mo remam
"Crpoenue aroma. Ilepuoguyeckuii
3akoH ¥ Ilepuoguyeckas cucrema
XUuMH4eckux djemenrton 1. W.
Menaeneesa', "CrpoeHue Bemecrsa.
MHuoroo0pa3ue BemecTn'

16.10.24

21

AHanu3 KOHTPOJIbHOM pabOTHI.
Knaccudukarys XuMuueckux peakiui
B HEOPTraHMYECKOW U OPraHUYECKOU
XUMHH. 3aKOH COXPaHEHHs MacChl
BEIIECTB; 3aKOH COXpaHEHUS U
MIPEBPALIEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIIHIX

17.10.24

22

Tennossie 3 HEKThI XUMUUYECKUX
peakuuii. TepMoxuMudeckue
ypaBHEHUS

21.10.24

23

Breruucnenus no YPaBHCHUAM
XUMHNYCCKHX peaKI_lI/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHUAM

23.10.24

24

CKOpOCTh XMMHMUYECKOH peaklnu, e€
3aBHCUMOCTB OT Pa3IMyYHbIX (PaKTOPOB.
Karanus u xatanusatopbl

24.10.24

1lyetBepTblll




25

I'omMoreHHsI€ ¥ reTepOreHHbIE peaKIuU

06.11.24

26

Nucrpykrax no Th. [Ipaktuueckas
pabota Ne 1 mo Teme "Bnusiane
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKOHN peakuun”

07.11.24

27

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.
XUMHYECKOE PaBHOBECUE

11.11.24

28

Nucrpykrax no Th. [Ipaktuueckas
pabota Ne 2 o teme "Bnusiaue
pa3IuyYHbIX (PAaKTOPOB Ha MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS"

13.11.24

29

DNEeKTPOTUTHIECKAs JUCCOIIHAITHSI.
CurnbHbIe U c1a0ble IIEKTPOIUTHL.
Crene”pb nUcCcoIranuu

14.11.24

30

HNonnoe npoussenenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BompopoanbIiit
nokaszatens (pH) pactBopa

18.11.24

31

I'maponus coneit. Peakiuu,
MPOTEKAOIIHE B pacTBOPax
AJIEKTPOJIUTOB

20.11.24

32

HNucrtpykrax o Th. IIpaktnueckas
pabota Ne 3 mo Teme "Xumuueckue
peakuuu B pacTBOpPax 3JIEKTPOJIUTOB"

21.11.24

33

OKHUCIUTEIHLHO-BOCCTAHOBUTEILHEIE
peakuuu. BaxxHenme OKUCINTENN U
BOCCTaHOBUTEIN

25.11.24

34

MeTo1 3IeKTPOHHOTO (JIEKTOHHO-
HMOHHOT0) OanmaHca

27.11.24




35

DIIeKTPOJIN3 PaCTBOPOB U PACILIaBOB
BEILIECTB

28.11.24

36

Pemrenne pacu€THeIX 3a1a4

02.12.24

37

Pemrenne pacu€THeIX 3a1a4

04.12.24

38

CucreMaruzamys 1 0000IIeHNe 3HAHUN
o Teme "XumMudeckue peaxnuu"

05.12.24

39

KonTpoabHas padora Ne 2 mo teme
"Xumuyeckne peakuun'

09.12.24

40

AHanu3 KOHTPOJIbHOM pabOTHI.
ITonoxeHre HEMETaJJIOB B
[Tepuoandeckoit cucTeMe XUMHUECKUX
anemenToB J[. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®u3nMYECKUe CBOMCTBA HEMETAIIIOB

11.12.24

41

AJIIOTpOIUS. HEMETAJUIOB (Ha TIpUMepe
KHCJIOpoa, cephl, hochopa u
yriieposaa)

12.12.24

42

Bonopon: nonydenue, puznueckue u
XUMHUYECKUE CBOMCTBA. [ 'uipuIbl

16.12.24

43

I"amorensr: HaX0XXJICHUEC B IIpUPOIC,
CIIOCOOBI MOJIy4CHHU, (1)I/I3I/I‘IGCKI/IG n
XHUMHUYECKHE CBOMCTBA

18.12.24

44

lNanorenoBopopoasl. Baxueiue
KHUCJIOPOJICOJEpKAIIUE COSAMHEHUS
rajoreHoB

19.12.24

45

Ha60paTOpHLIC 1 IPOMBIIIJICHHBIC
CITOCOOBI MOJIYYCHHS I'aJIOTCHOB.
HpI/IMeHeHI/IC TaJIOTCHOB U UX

23.12.24




COEIMHEHUN

46

Nucrpykrax no Th. [Ipaktuueckas
pabota Ne 4. "Permienue
9KCIEPUMEHTAIbHBIX 33134 110 TeME
"T"amorensr"

25.12.24

47

Kucnopoa: naboparopHeie u
MPOMBIIIJICHHBIE CITOCOOBI ITOTyYCHHUS,
(u3nyeckne 1 XuMUYEeCKHe CBONCTBA.

O3oH. [IpumeneHune kucaIopoaa U 030Ha

26.12.24

2 yetBepTblll

48

OKcuIbpl M IEPOKCHIBI

09.01.25

49

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

13.01.25

50

Cepa: Hax0KJI€HUE B PUPOJIE,
CHOCOObI OJyYeHUs], PU3NYECKHE U
XUMUYECKHE CBOWCTBA

15.01.25

51

CepoBonopo, cyabdumbt

16.01.25

52

Kucnopoacoaepxaiiue coequHeHHs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCIIOThI

20.01.25

53

Huctpykrax o Th. [Ipakruueckas
pabota Ne 5. Pemienue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Cepa u e€ coenuHeHus"

22.01.25

54

A30T: HaX0XJICHHE B IIPUPOJIE,
CHOCOOBI OMy4YeHUS, PUINYECKUE U
XHMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUIBI

23.01.25

55

Kucnoponaconepxaiue coenuHeHUs
a3zora. OcOOEHHOCTH CBOMCTB a30THOM

27.01.25




KHCJIOTBI

56

[IpumeHneHue a30Ta v €ro COeIMHEHU.

A3oTHBIE y0OpeHus

29.01.25

57

docdop: HAXOKACHUE B IPHPO/IE,
COcOOBI OTYYEHUs, PUIUICCKUE
XUMHYECKUEe CBOHCTBA. Dochumbl n

bochun

30.01.25

58

Oxcunel dpocdopa,
dhocdhopconepxkamue kucaoTel. Conu
(hochopHOIT KUCTOTHI

03.02.25

59

[Ipumenenne Gocdopa u ero
coenuHeHuil. @ocopHbie y1oOpeHUs

05.02.25

60

Nucrpykrax no Th. [Ipaktrnueckas
pabota Ne 6. Pemenne

SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"AzoT 1 pocdop u ux coequHEHUA"

06.02.25

61

VYrieposa: HaX0XKACHHUE B IPUPOJIC,
AJUTOTPOITHBIC MOTU(PUKALINH;
(bu3UYecKre 1 XUMUYECKHUE CBOMCTBA,
MIPUMEHCHHE

10.02.25

62

Oxcup yrnepona(ll), okeun
yraepoaa(lV), yronbnas kucnora u eé€
coJu

12.02.25

63

Pemenne pacu€rHeix 3ama4u

13.02.25

64

Kpemumnii: HaxoxaeHue B Ipupoe,
CHOCOOBI OMyYeHUS, PUINIECKUE U
XUMUYECKUE CBOMCTBA

17.02.25

65

Oxcup kpemuusi(1V), kpemHueBas

19.02.25




KHCJI0Ta, CHJIMKAThI

66

IIpuMeHeHne KpeMHUS U €70
coequHeHuil. CTeko, ero nojy4eHue,
BHJIBI CTEKJIA

20.02.25

67

Pemrenne pacy€THbIX 3a1a4 0 TeEMeE
"[loarpynna yriaepoaa"

24.02.25

68

Cucremarusanus 1 0000IIEHNE 3HAHW
o teme "Hemerauier"

26.02.25

69

KonTpoabHas padora Ne 3 mo reme
"Hemertasibl"

27.02.25

70

AHanu3 KOHTPOJILHOM pabOTHI.
Pemenne 3amanuii 6anka EI'D

03.03.25

71

ITonosxeHnne MeTajliIoB B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemeHToB. OCOOCHHOCTH CTPOCHHUS
ANIEKTPOHHBIX 000JI0YEK AaTOMOB
METAJIJIOB

05.03.25

72

OO6mume ¢puznuecKkre CBOMCTBA
MeTauioB. [IpuMeHeHre MeTauioB B
OBITY M TEXHUKE

06.03.25

73

CmnaBsl MetaioB. Kopposus
METaJJIOB

10.03.25

74

Pemenue 3agau Pa3JIMYHbIX TUIIOB

12.03.25

75

DIEKTPOXUMHUYECKUH Pl HAIPSHKEHUM
MeTasuioB. O0mue crnocoOb! NOTy4YeHHUs
METaJlJIoB

13.03.25

76

OOu1as xapakTepucTuka MetayuoB |A-
rpynnsl [lepuoandeckoit cuctemMbl

17.03.25




XMMHUYECKUX 3JIeMEeHTOB. Harpuii n
KaJInH

7

O6mas xapakrepuctuka metayion |A-
rpymibl [leproandeckon CuCTeMbl
XUMHYECKUX AJIEMEHTOB. Maruuii u
KaJIBLIMI: TIoJTydyeHue, pusndeckue u
XUMHUYECKHE CBOMCTBA, MIPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUN

19.03.25

78

JKEcTKOCTh BOABI M CIIOCOOEI €6
yCTpaHCHUS

20.03.25

79

AnroMuHMIL: onydyeHue, Gpu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

24.03.25

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI AIFOMUHUS, UX
IIPUMCHECHHE

26.03.25

81

Pemenne pacy€THBIX 3a71a4 MO TeMe
"Hemetamier"

27.03.25

3yetBepTbllll

82

Huctpykrax o Th. [Ipaktuueckas
pabota Ne 7. "Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TeME
"Mertasuibl IJ1aBHBIX oArpymmn"

07.04.25

83

OO1as XxapakTepuCcTUKA METaNIOB
no6ounsIx noarpynn (b-rpymm)
[Teproauieckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB

09.04.25

84

Ddu3znyecKrue U XMMHYECKHE CBOMCTBA
XpoMa U €ro COCHHHGHHﬁ, nx

10.04.25




IIPUMEHEHHE

85

Baxwueline coelMHEHNS] MapraHiia.
IIepmanranar kanus, ero
OKHCIIUTEIbHBIE CBOWCTBA

14.04.25

86

dusuyeckue U XUMHUYECKUE CBOMCTBA
JKenesa u ero coeauHeHun. llomyuenne
Y MPUMEHEHHE CIUIaBOB XKeJe3a

16.04.25

87

dusnyeckue U XUMHUECKHE CBOMCTBA
MEIH U €€ COCAMHEHUM, UX
MPUMEHEHHE

17.04.25

88

dusnuecke 1 XUMHUUECKHE CBOMICTBA
IIUHKA ¥ €T0 COSAMHCHUM, NX
MpUMEHEHHE. [ HIPOKCOKOMIIIEKCHI
IIMHKA

21.04.25

89

Huctpykrax o Th. [Ipaktuueckas
pabota Ne 8. "Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe
"Mertasuibl TOOOYHBIX TOATPYIIT"

23.04.25

90

Pemenne pacy€THbIX 10 TEMe
"Metamier"

24.04.25

91

O000I11IeHNE U CUCTEMATH3ALI[MSI
M3Y4YEHHOT0 MaTepuasa 1o Teme
"MeTtamnsr"

28.04.25

92

KounrposbHas padora Ne 4 no reme
"Mertasibl"

30.04.25

93

AHanu3 KOHTPOJILHOM paboThI,
peuieHue 3aganuii 6anka EI'D

01.05.25/05.05.25

cnaputb

94

Poinb xuMuu B o0ecrieueHHN

05.05.25

cnaputb




YCTOMYMBOTO pPa3BUTHUS YEIOBEUECTBA.
ITonsarue o HAayY4YHBIX MCTOJax
HCCIIEIOBAaHUS BEIIECTB

HaquHe IMPUHOMIIBI OpraHnu3alnnuu
XHUMHUYCCKOT'O IIPOMU3BOJACTBA.

95 1 07.05.25
[TpoMEbITIIEHHBIE CTTOCOOBI TIOTYICHHSI
BaKHEHUINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE

96 OKPYKAIOIIEH CpeJIbl U ero 1 08.05.25
MTOCJICJICTBUS

97 XUMUS U 3JJ0POBBE YEIIOBEKA. 1 12.05.25
JlexapcTBEHHBIE CpEACTBA

98 Xumus numy. Pois XI/iMI/H/I B 1 14.05.25
o0ecrieueHnn MAIEBON 0€30IIaCHOCTH

99 Kocmernueckue u napdromepHbie 1 15.05.5
cpenctsa. beitoBas xumus
XuMUs B CTPOUTENILCTBE. BaxkHelue

100 CTPOMTEINIbHBIE M KOHCTPYKIIMOHHBIC 1 19.05.25
MaTepuabl
XUMUS B CEITBCKOM XO35IMCTBE.

101 Opranuueckre 1 MUHEPAJIbHbIE 1 21.05.25
ynoopeHus

102 UToroBaa KOHTPO/NbHaA paboTa 1 22.05.25

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






