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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON pOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepany, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaluy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLUYME, a TAKKE IS
OpPOJOJKEHUST O0Oy4YeHUs B OpraHu3alusax IMpodeccruoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xuMuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  MHTEPHpPETalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIAraloIIMMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3yabTaToB OOYy4YeHHs] M TpeOOBAaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOMTOMYSIBIISIIOTCSCIIEIYIOIIUEBBITONHAEMBIETIPOTPAMMONTIOXUMUHU (D
YHKIIUH:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaer
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast pelycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHH OOydaroImuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpeqielieHie U CTPYKTYpUpOBaHUWE €ro 10 KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHHS 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 PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMUMHHU IPETYyCMOTpEHa
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 COCTABIISIIOIICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPeaMeTOB 0a30BOoro u yriayOJEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
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 wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BRIOPABIINX OMPEAeIEHHBIA TPOdHIH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEbHON MpPOTrpaMMbl CpeaHero o0I1iero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIOCOOOB  JEATENBHOCTH, HMMEIOUIMX MEXKIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHU3aliy COJEpKaHUsl ATUX KypCOB B MpOTrpaMMe IO XHUMHUU 32 OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHUS» COCTAaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha YrIyOJIEHHOM YpOBHE H3YUCHMs TpeaMmeTra obOecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3M U 3aKOHOMEPHOCTSIX
IPOTEKaHUs PEAKUNNA, PACCMATPUBAEMBIX C TOUKH 3PEHUS] XUMUUYECKON KUHETUKHU
U TepMoauHaMuKd. M3yueHuwe nepuoamveckoro 3akoHa U Ilepuogmueckoii
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKU 3PEHHUS YHEPreTUYeCKUX M3MEHEHUN npu €€ o0pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX TPOLIECCaX U JIEKTPOJIU3E PacIUIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMHUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHSI I KIACCOB OMPEACIEHHOTO MPOduiIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa NIl KJIACCOB XUMHUKO-(DU3UYeCKOTO mMpoduisi O0JIbIIoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKyJsipHas Teopusi B (DU3UKE), 3aKOHBI COXpaHEHUs



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xuMus. B 3TOM cioyyae  mpenocTaBisieTCs  BO3MOXKHOCTh it Oolee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  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€ M CBOMCTBAaxX IMpPEACTaBHUTENIEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
0OLIIEHAYyYHBIX METOJIOB NTO3HAHHUS U OIbITa TPAKTUYECKOTO MPUMEHEHUS HAYUHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHbopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
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 COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mpeaCTaBIECHUN: O MaTepuaIbHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, YHEPreTHIECKON M MUINEeBOM 0€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOTO OTHOLICHHSI K CBOEMY 37I0POBBIO U PUPOIHON CPELE;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOAMHAMHUYECKHMX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHUYECKOM PaBHOBECHUH, PACTBOPAX M AUCHEPCHBIX CHCTEMaX, 00 00Iux
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOCTBA;

dbopmupoBaHue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU JUIsI OOBSCHEHUS
KIIFOUEBBIX HJIEM M TPOOJEeM COBPEMEHHOM XWUMHH, IS OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJIW3a U OIICHKH C MO3MIINHM YKOJOrHYSCKOM 0€30IacHOCTH MOCJIEICTBUM
OBITOBOM W TPOU3BOJCTBEHHOW JEATEHOCTU 4YEJIOBEKa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadOTKOM
BCIILICCTB;

yrayOJieHHue  TpEeACTaBIEHMM O  HAy4YHBIX  METOJax  IMO3HaHWUS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUM OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHYECKUX SBJIEHHH, HMMEIOIIMX MECTO B
PUPOJIE, B MPAKTUUECKON JIESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B muane peanuzanuMu TEpBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMN 1EJIOCTHOM CHUCTEMBbI CpeIHEro OO0IIero oOpa3oBaHUs MPU U3YUYECHUH
npeamera  «XuUMHs» Ha  YriyOJI€HHOM  ypOBHE OCOOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKUe LEIH U 33aJ1a4l, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B IO3HABAEMOCTH SIBIICHUW TPHUPOIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllUM K OOYYCHHIO M IIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIIbLHBIX UHTEPECOB, MHTEIICKTYAIBHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHupOBaHUE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO01eeuncaoyacos,
MPETYCMOTPECHHBIXITISIN3YYEHUIXUMUNHAYTITYOJIEHHOMYPOBHECPETHET000IIIET00
OpazoBanusi, coctaBisieT 204 gaco: B 10 knmacce— 102 gaca (3 gaca B Hefeno), B
11 knacce — 102 ygaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEeKTpPOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMSI. BaJleHTHbIE BO3MOKHOCTM aTOMa YIJIEpoJa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel THOpUIU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHuzMbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuentopHslil). TuUmbl NepeKkpbIBaHUS AaTOMHBIX OpOUTanei, O- U T-CBSA3M.
OnunapHas, nBOWHAsE U TpouHas cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM paaukane, HyKJIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynspHble W  CTPYKTYpHbIE  (HOPMYIIBI.
CtpykTypHble (OpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael u3omepuun: CTpPyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3P(DEKTH B MOJEKYIaX OpPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuidt (IUPAC) um TpuBHalbHBICE Ha3BaHUS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KJIaccU(UKAIUs OpraHUYecKUX peakiui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJICHHE C O0pa3laMyd OpPTraHMYeCKUX BEIIECTB M MaTepuajaMud Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BEUIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIIMBAaHME W TOPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEKy
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psiji ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX opOuTaniei yriepoja, o-cBsi3zb. DU3MYECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIN3ALUK, TUPOJU3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (I[MKIOMpONaH, IUMKIOOyTaH) U
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl —alKeHOB, SP-
rudpuan3anus aTOMHBIX opOuTasieil yriepoja, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIUM MPUCOCIAMHEHUS, 3aMEIICHUS] B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiyu Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS W MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOWUCTB
CONPSDKEHHBIX  JIUEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepuzanus
conpspKEHHBIX JueHOB. CIOCOObI MOTyYeHUs U IPUMEHEHUE aIKaIUeHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, SP-
ruOpuau3anys aTOMHBIX opOuTanel yriepoaa. Pu3nyecKue CBOMCTBA AJTKHUHOB.
XWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIEC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoJopoAbl (apeHbl). ['oMonOruyeckuili psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMENICHHS B O€H30IbHOM KOJIbBIIE U
YIJIEBOJOPOJIHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUST U
MIPUMEHEHUE apOMATHUYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HeTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIUHEHHUSAX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeurBaHWE OPOMHOW WIH
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €Tr0 CBOWMCTB, O3HaKoMJieHHe C KoJulekuusmMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE COHUPTHl. CTpoeHHE MOJIEKYN (HAa NpUMEpPE
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKAE CBOMCTBA: pEaKUUMU 3aMEIICHUS, JIeTUJpaTally, OKHUCICHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMeHKIaTypa B n3oMepuss. OcoOeHHOCTH (HU3UICCKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIeHUS.
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 peakuuu Ha QeHosn. TokcuyHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKJIaTypa. DuU3MYECKHE CBOWCTBA aJbJETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIe KAPOOHOBBIE KUCIOTHI. 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 dTepudUKaIUU, PEAKIMU C Y4YaCTUEM YTIEBOJOPOJHOIO 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, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psa, oOmas Qopmyrna, uzoMmepus u
HOMEHKJaTypa. PU3NUYECKMEe U XUMHUUYECKHE CBOWCTBA: THUIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne30kcupuoo3a. OU3NUecKue CBOMCTBA W HAXOXJCHHE B Ipupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranaBnuBaronye 1 HEBOCCTAHABIMBAIOIIME aucaxapubl. [ naponus
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0J03bl.  DU3MYECKHE CBOMCTBA Kpaxmajla M IEJUII0JIO3bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYeCTBEHHas peakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HW3YUEHHsS] BEHIECTB M HUX MpPEeBpallCHUM:
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 PEAKIMU Ha albJAeTUlbl (C THUIPOKCHUIIOM
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, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a/iad 1o TeMaMm «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTUyecKue W apoOMaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE U TPETHUYHBIC.
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.

AHWIMH — TIpEACTaBUTE]Ib aMHHOB apomaTudeckoro psga. CtpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOCH30JIa.

AmMuHokucnoTel. Homenkiatypa u nuzomepus. OTaenpHble NPEACTABUTENN OL-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllU, O00pa3oBaHUEe NENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THPOJIA3 NENTUIOB.

benku kak mnpuponnble monumepsl. llepBuuHas, BTOpUYHAS U TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YyYEHHUS BEUIECTB M HX NPEBpalllCHUN:
pacTtBopeHue O€NKOB B BOJE, JA€HATypalusi OEIKOB MpHU HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajad [0 TeMaM
«A3oTcoaepaiue OpraHWYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTMHEHU .

BbicOKOMOJIEKY/ISIDHBIE COCTHHECHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYIIApHast



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, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJIMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

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)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluu W/WIM HCXOJIHBIX BEUIECTB, YCTAHOBJEHUE CTPYKTYpPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3E€U MPU U3YUYCHUH OPraHUYECKOW XMMUU 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 MMOHATHUS: SIBICHUE, HAYUHBIA (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3NYECKUE BEJIMYUHBI, €IMUHUIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

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



dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOMABI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KJIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCKux 3JIeMEHTOB (S-, P-,
d-, f-o;mementsr). PacmpeneneHue dJIEKTPOHOB IO aTOMHBIM — OPOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX SJIEMEHTOB
JI.. Menneneera. CBsA3b mepuoAUYECKOro 3akoHa W llepmoamdeckoil cucTeMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menneneena.

XuMHuUeckass CBS3b. BuHJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BasieHTHOCT, M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

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

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



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

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MacChl BEHIECTB; 3aKOH COXPAHEHHUS] U MPEBPALICHUS
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. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun JlelllaTense.

OnekTponuTuyeckas auccoruaiusa. CuwibHbie U cla0ble AJIEKTPOJIMTHI.
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. IIpoliecchl OKHCIEHUS W BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpPOAa B MPUCYTCTBUM KaTalU3aTopa, MOJAEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilonydyenue, ¢usudeckne M XHMHUYCCKHE CBOMCTBA: PEaKIMHU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOpOICOAEpKALINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopona. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHoOU KUCIOThI. [IpuMeHeHne cepbl U €€ COETUHEHU.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COCIMHECHUI. A30THBIE yI00pEHUS.

®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, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIUDUKAIUY.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIEeCTB, 0OPa30BAaHHBIX YIJIEPOIOM, U €ro
COeIMHEHUH.

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

[Tonoxenune MetamioB B Ilepuoandeckon cucTeEME XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEeKTPOXUMUYECKUN psifl HanpspkeHUd MeTaiwioB. OOmme  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnoiyyeHue, (QU3HUECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IMPHUMEHEHUE MPOCTBIX BEIIECTB W HX COCIUHECHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



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

OOmast xapakTepucTuka MeTawioB 1o0ouHbIXx noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonydeHne U npuMEeHEHUEe 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 XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenauHeHuil. OKCuisbl,
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: mnomydeHue, (PU3NUECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KOJUIEKIUU «MeTalibl W CIUIaBbl», B3aUMOJECHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT 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€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYII».

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIUX BelIEeCTB (HA MpUMepe MPOU3BOJICTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumusg © 310poBbe yenmoBeka. JlekapcrtBeHHble cpenctBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



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

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

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KpPacKd, CTEKJIO, KepaMHUKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pEaKIMU, €CIIM OJIHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BEIIeCTBA B pacTBOpPE, JOJIM BBIXOAA MPOAYKTa PEAKIUU OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U TOHITHH, IPUHATHIX 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,
du3nyeckre BeIUYNHBI, €IUHUALIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

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

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIE MCKOMAEMbIE, TOTUINBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUAJIOB, OJJCKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHCsl POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEICHUIO; HAIMYME MOTUBALIUU K
0oOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIIAMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS»  OTPaKaIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JeTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHUYECKOW JeATEIHbHOCTH
oOydJaromuxcs B Mpoliecce peajan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS 00YYaIOUTUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH yYEOHBIX U TO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY M HAydyHOMY HAcCJIEIUIO
OTEUYECTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAaONMIOJEHUHM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH 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 U MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIIEICTBUIN
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

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

coOJIFO/ICHUST TIpaBUJI OE30MAacCHOr0 OOpaIlleHUs C BEIeCTBAaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0€301acCHOT0 MOBEACHUS B CUTYAIMX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JTOJIEH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX NMPUBBIUCK (YHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JAPYrHX BHIAX
eI TEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCTHE€ B PEIICHUU TMPAKTUYECKUX 3ajay
COIIMAJIbHOM HAINpaBJICHHOCTH (B paMKax CBOETO KJlacca, 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 TPYJ0BOM NeATEIbHOCTH;

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 11eJIECOO00PA3HOr0 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 HEOOXOJMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX IEUCTBUN U MPETOTBPAIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpakTUKe, CHOCOOHOCTM Y YMEHHS AaKTHUBHO TMPOTUBOCTOATH HJEOJOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUY PAINMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUMU I€JIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlUMA: B €€ T'yMaHUCTUYECKON HAINpaBICHHOCTH W BaXHOM poOJd B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCTEIIHOTO TPY/Ja U IKOJIOTHUECKH KOMGMOPTHON KU3HU KaXKJIOTO YJieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS /IS aHAIN3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpPA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
peuieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

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 pa3linyHbIX chepax npodhecCHOHATbHOM
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUHbIE MOHITHS, OTpaKarollue
LEJIOCTHOCTh HAayyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHe);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (GyHKUIHMOHABHON
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYarolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUA B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPAXAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

CaMOCTOATENLHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKKU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JI KiIacCU(PUKaMKU BEIIECTB U
XUMHWYECKUX PEaKIU;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3M MEXKAY HU3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYIUPOBATH BHIBObI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peaknuu — TPH PEIICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB W XHUMHYCCKUX
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 CYKICHUH;

BJIQJICTh HABBIKAMHM CAaMOCTOSITCIIBHOTO IIJIJAHUPOBAHUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB NTO3HAHUSI.

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 OIICHUBATh ed JI0OCTOBEPHOCTD 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 PA3JIMYHBIX TIOUCKOBBIX 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: NPUMEHITh MeEXNpenaMeTHble ((hu3udeckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ JUAI0Ta U/ WU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alu yueOHOTro MpoeKkTa, U (opMyJIUpOBaATh BHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMKA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCcaJbHbIe y4eOHbIE 1eHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO IMO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss e€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4YE€OHBIX M UCCIIENOBATEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3G (eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTrIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEero oOmero o0pa3oBaHMs BKIOYAIOT CHENU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI IEHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaTbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUSI»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIULIMHBI, CO3[JaHUH HOBBIX MAaTEpPHUAJIOB,



HOBBIX HCTOYHHUKOB SHEPTUH, B obecrieueHun palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBEeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CpeEJIE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpuAu3alus aTOMHBIX OpOWTanedl, HOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass ¥ MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. VM. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMMHU, MUPOBO33PEHUYECKUE 3HAHMS, JIKAIIUEe B OCHOBE
MOHWMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHU; MPEICTaBICHUS
0 MeXaHuW3MaxX XUMHUYECKHX PpEaKIHUM, TEPMOAMHAMUYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKAaHMS, O B3AUMHOM BJIMSHUU aTOMOB U TPYIN aTOMOB
B MoOJIeKyJiax (MHIYKTHUBHBIH U Me30MepHbId 3¢ dekThi, opuentanToll u Il pona);
(baKkTOJIOTHUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBE, IMOJIYYEHHH M OE€30MacCHOM
UCITOJIb30BAaHUHM BAXKHEHIIIMX OPraHUYECKUX BEIICCTB B OBITY U MPAKTHYECKOM
NEATeIbHOCTH ~ YeJloBeKa, OOmMMX  HAay4YHBIX  MPUHIUIAX  XUMHYECKOTO
IIPOU3BOICTBA (HA MPUMEPE MPOU3BOACTBA METAHOJIA, IEPEePabOTKU HEPTH);

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIE TMPHU3HAKH TOHSATHH,
YCTaHaBIMBATbUX B3aMMOCBSI3b, HCIIOJb30BAaTh COOTBETCTBYIOIIUE TOHATHS IPHU
ONMCAaHUU COCTaBa, CTPOCHHUS M CBOMCTB OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XMUMHYECKYI0 CUMBOJIMKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIIETHBIX ) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS XHMHYECKUX PEAKIUid W PacKpbIBaThb UX CYIIHOCTD:
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAaKIUid  TMOCPEJACTBOM  COCTAaBJICHUSA
JJIEKTPOHHOTO OajlaHCca »dTUX PEeaKIHM, peakiui HOHHOro oOMeHa myTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;



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

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh HU3yYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEHIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIMH, aJaHWH, MajabTo3a, (PpyKTO3a, aHWUJIWH, JUBUHHI, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYECKUX COCIAMHEHUAX (KOBaJCHTHAass W HWOHHAs CBS3b, O- U T-CBSA3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemiecTB A. M. BytnepoBa st 0ObSICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3OBaTh  COCTaB, CTPOCHHUE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIMYHBIX MPEJCTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB: aJKAHOB, IUKJIOAIKAHOB, aJJKEHOB, aJIKaJIUEHOB,
QIKUHOB, apOMAaTHYECKUX YIJIE€BOJAOPOJOB, CIHUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTriIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXKAY  HHUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUi C MCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIA KOBAJIEHTHOU CBSI3H (O- U T-CBSI3M), B3AUMHOT'O BIIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CHOCOOBI €ro MepepaboTKh M
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB NEPEepabOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHITHOCHOBHBIE ONEPAIIU MBICTUTEIHHON
NEATeNIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 000O0IleHHE, CHUCTeMaTH3allMIo,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUI, 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 XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TO3WIMH  DKOJOTMYECKOW  O€30MacHOCTH  IOCHEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEIIECTB, MCIOJIb30BATHIIONYYCHHBIC 3HAHUS JIJIsl IPUHATUS TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CAaMOCTOATENLHO IUIAHUPOBATh U TMPOBOAMTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJCHHEM IPaBUIl
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKNUX BEIIECTB, MOHUMAas cMbIC TTokazatens K,

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

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUH C IMOCTABJICHHOW y4eOHOM 3a1aueH.



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
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ poJii B OOECIEYEHUU YCTONYMBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

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

M30TOIIBI, JJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYecKash CBA3b (KOBaJIGHTHAs, WOHHAs, MeTaJuIM4ecKas, BOJOpPOHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOW PEaKIUM, CKOPOCTh XMMUUECKON pPeakIui, XUMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM SI3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
HCTOJIb30BAaHUY BaKHEUIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOIIME MOHATHS IPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

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

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMHUUECKHUE PEAKIIUU 10 PA3IUYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB IE€PBOTrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
O00BSCHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TUAPOKCOKOMILIEKCOB IMHKA U alTFOMUHUA);



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMELICHUS] XUMHUUECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeiicTBuil (mpunuun Jlelllarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe HayyHble TPUHIUIBI XUMHUYECKUX IPOU3BOJICTB; I€JIECO00Pa3HOCTD
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICJICHHBIN ), UCTIOJIB3yEeMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHUUYECKHUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MNOHSTUN «MaccoBas JOJIsI BEIIECTBA B PACTBOPE» M «MOJSIpHAS KOHLIEHTPALIMS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HA4Y€HHs] BOJOPOJHOrO IOKAa3aTeliss PacTBOPOB KUCIOT W IIEIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(MuMeeT mpUMECH); NONHM BBIXOAA NPOAYKTa peakiuH; OOBEMHBIX OTHOIICHHIM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpeabl pacTBOPOB BEIIECTB C IMOMOIIbI0 HHAMKATOPOB, HM3YYEHHUE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HOpMyTUpOBATH I€Jb HCCJICJAOBAHMS, TPEICTABISATH B
paznuuHoi (QopMe pe3ylbTaThl IKCIEPUMEHTA, AHAIU3UPOBATh U OLICHUBATHUX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeacTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(MOpMaINIO, TiepepadaThiBaThe€ W UCIOIb30BaTHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBo yacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB 1 (undgpossbie)
n/ Beer KonTpoabHubiepadoT IIpakTnyeckuepador
0 TeMIIPOTrPaMMbl o o o o0pa3oBaTe/bHbIEpecypC
bl
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUIECKUX 8
coenuHeHuit A. M. byrieposa
Hroromnopaszneny 8
Pa3znes 2.YriieBoaopoanbl
21 [IpenenbHBIEYTIEBOIOPOIABI — 5
aJIKaHbl, HUKIOAJIKAHBI
99 HenpenenbHsle yrineBoI0poabL: 14 1
QJIKCHBI, AJIKAIUEHBI, AJIKUHBI
53 ApOMaTH4eCKUEYTIIEBOLOPOIbI 8
(apensr)
24 IIpupoaHble ICTOYHUKU 4
YTJIEBOJOPOIOB U UX IepepadoTka
95 I"aymoreHIIpon3BOIHBIEYTIIEBOIOPOAO 4 1
B
Hroronopazneny 35
Paspnen 3.KuciaopoacoaepxamueopraHnuyecKkuecoeMHEeHUs
3.1 Cruptsl. DeHon 11 1




KapOoHunpHbIE COSTUHEHHUS:
3.2 anpJerubl 1 keTonbl. KapOoHOBBIE 21
kucinoTel. CroxxHbie 23gupsbl. JKupsi

3.3 VYrneBoasl 9

Hroronopazneny 41

Pasnen 4.A30Tcoaep:kanmeopranHnyecKuecoeuHeHust

4.1 AMuHBI. AMHHOKHACIIOTHL. benku 12

Uroronopazneny 12

Paspnen S.BbicokoMoJIeKyISIPHBIECOEIMHEH U

5.1 BrICOKOMOIEKYISAPHBIECOETNHEHUS 6

Hroromnopaszneny 6

OBIIEE KOJIJMYECTBO YACOB I1O

I[TPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
Crpoenue aToMa.
[Tepuonnueckuii 3aKOH U
1.1 [lepuoanyeckas cucrema 9
XUMHUYeCKnX djeMeHToB J1. 1.
MenneneeBa
19 CrpoeHueneniecTna. 11 1
MHuoroo6pa3ueBeniecTn
1.3 XHUMHUYECKUEPECAKITUN 19 1 3
Hroronopazneny 39
Pa3znen 2.Heoprannuyeckasixumusi
2.1 Hemerans 31
2.2 Mertabl 23 2
Hroronopazneny 54
Pa3zpen 3.XuMus 1 ;Ku3HbL
31 MeTo bl TO3HAHUS B XUMUHU. 9
' XuMUs U KHU3Hb
Uroronopazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 4 8
I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne

~

Temaypoka

KoaunuecTBO 4acoB

Bce
ro

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

Jarausyy
eHHs

DileKTpOoHHbIeU(poBbICOOPa3OBAT
eJIbHbIEpecypChl

[Ipeamer u 3HaueHune
OPraHN4ecKO XUMHH,
MIPEACTABIIEHUE O
MHOT000pa3uu OPraHunYecKuX
COEIMHEHU N

DNEeKTPOHHOE CTPOCHUE aToMa
yriiepoa (OCHOBHOE H
BO30YXJIEHHOE COCTOSTHUSA).
BaneHTHBIEBO3MOXKHOCTHATOMA

yriaepoaa

XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
MexaHnu3mbl 00pa3oBaHus
KOBaJICHTHOM CBSI3U, CLIOCOOBI
paspbiBa cBsi3ei

Teopust ctpoeHust
OPraHM4YeCKUX COCTMHEHUH A.
M. byrtieposa

Bunpsl n3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHBIE Y3PPEKTHI B




MOJIEKYJIaX OPTraHUYECKHUX
COEIMHEHUN

[IpencraBnenue o
KJIaccu(pUKaIu 1
CHCTeMaTHUeCKast
nomenkiarypa (IUPAC)
OpraHu4e€CKuX BCHICCTB

Knaccudukanus peaxiuii B
OPraHN4eCKOM XUMHH

Cucrtemaru3anusa 1 0000IIeHne
3HAHUH TI0 TEME

AJNKaHBI: TOMOJIOTHYECKHM ps,
obmas popmymna,
HOMEHKJIaTypa 1 U30Mepus,
3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ

10

duszndeckne ¥ XUMHYCCKHUE
CBOMCTBA aJIKAHOB

11

HaxoxzaeHnue ankaHoB B
npupoae. CriocoObl MoTydyeHust
Y IPUMEHEHHE aIKaHOB

12

[MuknoankaHsl: o011as
¢bopmyna, HOMEHKIaTypa u
U30MepHsi, 0COOEHHOCTH
CTPOEHUS U XUMHUYECKHUX
CBOMCTB, CITIOCOOBI MOTyYSHHS
U IPUMEHEHUE




13

Pemrenne pac4€THbIX 3a1a4 Ha
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BEIIECTBA 10 MACCOBBIM J0JISIM
aTOMOB JIEMEHTOB, BXOASAIIUX
B ero cocras. CucremaTuzanus
n 00001IeHe3HaHUITTIOTEME

14

AJKEHBI: TOMOJIOTHYECKHM psiL,
obmas popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE
MoJekysl. CTpyKTypHast M IUC-
TpaHC-U30MEPHUSATKEHOB

15

OuznyecKkue U XUMHUYECKHe
CBOICTBa aJIKEHOB.
[IpaBunoMapkoBHUKOBA

16

CriocoObl oTy4eHus U
MPUMEHEHHE AIKCHOB

17

[IpakTruueckast pabota Ne 1 o
teme "[lonydyenue sTusieHa u
H3yYEHHE €ro CBOUCTB"

18

Pemenune pacu€tHbix 3a1a4 Ha
OIIpeIeJICHUE MOJIEKYIISIPHOU
(bopMyITbl OPraHUYECKOTO
BEIlleCTBA

19

AnkaaueHsl: ConpsHKEHHBIE,
M30JIMPOBAHHEIC,
KyMYJIUpPOBaHHBIC.
Oco0eHHOCTH ANIEKTPOHHOTO




CTPOCHUS

20

XUMHUYECKUECBONCTBACOMPSIKE
HHBIXIUCHOB

21

CriocoObI mosTyueHust 1
MPUMEHEHHE AJIKaIMCHOB

22

AJKWHBI: TOMOJIOTHYECKHM AL,
obmas gopmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJ, (PU3UIECKue
CBONCTBA

23

XUMHYECKUECBOUCTBAAIIKMHOB

24

KauecTBenHsble peakuyu Ha
TPOWHYIO CBS3b

25

Crioco0bl oTy4eHHs U
MPUMEHEHHE AIKHHOB

26

Pemenue 3agayd: pacu€rsl 1o
YPaBHEHUIO XUMUYECKON
peakIuu

27

CucreMaruzanys 1 00o01eHue
3HAHUU II0 TEME

28

ApeHbI: TOMOJIOTUYECKUH Ps/I,
obmras ¢opmyina,
HOMEHKJIAaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYN O€H30J1a U TONYyoJIa,
ux (pusmveckue cBolicTBa

29

XUMHUUYECKUE CBOMCTBA apEHOB:




PCaKkun 3aMCIICHUA

30

XUMHUUYECKUE CBOMCTBA APEHOB:
peakuuy NpUCOECIUHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

31

OCo0EHHOCTUXUMUYECKUXCBOM
CTBCTHPOJIA

32

Pemenue pacu€rHbix 3a1a4 Ha
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyITBl OPraHUIECKOTO
BEIIECTBA

33

CriocoOsl mostyueHust u
MIPUMEHEHHE apEeHOB

34

FeHeTI/IT-IeCKaSI CBA3b Me)K}Iy
Pa3IUYHBIMU KJIacCaMu
YTJICBOI0OPOJIOB

35

Pacuétsl no ypaBHeHUSIM
XUMHUYECKUX PEAKIIUH.
CucreMaruzanys 1 00o01eHue
3HAHWH 10 TEMe

36

[Tpupoausriii ra3. [lonytHbie
He(TAHBIE a3kl

37

KameHHbIi1 yroJib v IpoIyKThl
ero nepepaboTKH

38

Hedtb 1 ciocoOwr eé
nepepabdoTKH.
[TpumeHeHHnenpoaAyKTOBIIEpEpA
O60TKUHEPTH

39

I'eneTnyeckas cBA3b MCKIY




Pa3JIMUHBIMH KJIaCCaMU
YIII€BOJIOPOJIOB

40

["aslorenonpoun3BoiHbIE
YIJ1€BOJOPOJIOB: AIEKTPOHHOE
CTPOCHHUE; PEaKH 3aMELICHUs
rajoreHa

41

[lelicTBue menoyen Ha
TaJIOTEHITPOU3BOIHBIE.
B3anmopeiictere
JTUTAJIOT€HAIKAHOB C MarHAUEM
Y [IUHKOM

42

Cucrtematu3anusa 1 0000IIeHne
3HAHUU MO pa3aery
"Yraesomopoas"

43

KonTtponbHas padoTa o Teme
"Yraesomopoasb"

44

[IpenenbHbIE 0THOATOMHBIE
CHUPTHI: TOMOJIOTHYECKUH psi,
obmas Gopmyna, CTpoeHue
MOJIEKYJ, U30MepHs,
HOMEHKJIATYpa,
kinaccudukanus, Guzndeckue
CBOMCTBA

45

XHWMHYECKHE CBOMCTBA
npeaACIbHBIX O THOATOMHBIX
CIIUPTOB

46

CrniocoObl nostyyeHust u
PUMEHEHHE OJJHOATOMHBIX
CIIUPTOB




47

[TpocTsie a¢upsr:
HOMEHKJIATYpa U U30MEPHUS,
O0COOCHHOCTH (PU3NICCKUX U
XUMHUYECKUX CBOMCTB

48

MHOroaroMHbI€ CIUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH, UX
¢buznyeckue 1 XuMHYECKUE
CBOMCTBA

49

CriocoOpl nostyueHust u
MPUMEHEHHE MHOTOATOMHBIX
CIIPTOB

50

DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢duznyeckue cBOMCTBRA.
ToxcuunocThheHOTA

51

XumudeckuecBorcTBadenona

52

CriocoObl oTy4eHHS U
npuMeHeHne (perosa

53

[TpakTrueckast padota Ne 2.
Pemenue skcriepuMeHTaNIbHBIX
3aga4 no teme "CrnupTel U
dhenons"

54

Cucremaruzanusa 1 0000IeHne
3HAHUU II0 TEME

55

ANberuibl U KETOHBI:
JIEKTPOHHOE CTPOEHUE
KapOOHUIILHOM TPYIIIHI;
TOMOJIOTHUYECKHUE PsI/IbI, 001Iast
dbopmyna, u3omepus u




HOMEHKJIaTypa

56

AJNbIETUIBI U KETOHBI:
(du3HUecKre CBOMCTBA,
peaKIuu IPUCOCTUHCHUS

57

Peaxiu okucieHus u
KaueCTBEHHBIC PEAKIINU
ATBIETUIOB U KETOHOB

58

CriocoOplI nosryueHust
AJIBJACTU 0B 1 KETOHOB

59

OAHOOCHOBHBIE MpeeTbHbIE
KapOOHOBBIE KHUCIIOTHI,
O0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJT

60

N3omepusa u HOMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(bu3UvecKue CBOMCTBA

61

XUMHYECKHE CBOUCTBA
MpEeACIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

62

Oco0OEeHHOCTH CBOMCTB
MYpPaBbUHOMN KHCJIOTHI.
MHoroo6pa3ue kapOOHOBBIX
KHUCTIOT

63

Oco0EHHOCTH CBOMCTB:
HEeMpeeNbHbIX U
apoMaTHYeCKHX KapOOHOBBIX,
TMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KUCIIOT.




[IpencraBuTEMMBBICITUXKAPOOH
OBBIXKHUCJIOT

64

[ToHATHE O IPON3BOIHBIX
KapOOHOBBIX KHUCIIOT

65

CriocoObI mosTyueHust 1
MIPUMEHEHHE KapOOHOBBIX
KHUCIIOT

66

CrnosxHble 3(upbl:
TOMOJIOTUYECKHU psiji, oO1as
dhopmyna, n3omMepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMHUUECKHE
cBOiicTBa 3(hHpoB

68

Pemenue pacu€THbix 3a1ay: 1o
YPaBHEHUIO XUMUYECKOU
peaxiuu, Ha oTIpe/esieHue
MOJIEKYJIAPHON (POPMYJIBI
OpPraHMYECKOro BellecTBa

69

[TpakTrueckast padora Ne 3.
Pemenue skcriepuMeHTaNIbHBIX
3ama4 o teme "KapOoHoBbIe
kucnoTbl. CrnoxHbiedhups"”

70

Xupsl: ctpoenue, hpundecKue
U XUMUYECKUE CBOWCTBA
(rumponus)

71

OcoOeHHOCTH CBOUCTB JKUPOB,
COZepIKaIIUX OCTATKU
HeTIpeIeITbHBIX JKUPHBIX




KucHoT. JKupsl B mpupoie

72

MpI1a KaK COJIM BBICIIMX
KapOOHOBBIX KUCIIOT, HX
Moroniee aeicteue. Ilorsatue o
CUHTETHYECKHX MOOIIUX
cpeacrax (CMC)

73

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJICOAEPKAITUX
OPraHMYeCKHUX BEIIECTB

74

Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEeaKIHil

75

Cucrtematu3anusa 1 0000IIeHne
3HAHHUH 10 TEME

76

OO6mras xapakTepucTuKa
YTJICBOJOB U KJIacCH(PHKAIUSI
YTJIeBOJIOB (MOHO-, - U
MOJIMCAXaPHIbI )

77

Mounocaxapuabl: puznyecKue
CBOJCTBa U HAX0XJICHUE B

pupoie

78

[IpuMeHeHue TIHOKO3bI, €€
3Ha4YEHHE B
KU3HEAESATEIIbHOCTU
opranusma

79

Jucaxapupl: caxapo3sa,
MaJIbTO3a U JIAKTO3a.
Haxosxnenue B npupoe u




IMPUMCHCHUC ACaxapua0B

80

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYI, (PU3NYECKHEe U
XUMHYECKHE CBOMCTBA,
pUMEHEHHE

81

[ToHATHEOONCKYCCTBEHHBIXBOJI
OKHax

82

Pemrenne pacueTHsIX 3a1a4 Ha
OIIPEEIICHUE OJIA BBIXOAA
MPOJYKTA PEAKLIUH OT
TEOPETUYECKH BO3ZMOKHOTO

83

Cucrtematuzanusa 1 0000IIeHne
3HaHUH 1O paszieny

84

KonTtponbHas padoTa o Teme
"Kucnopoaconepxaniue
OPraHU4YeCcKue COeAMHEHU"

85

AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 001Iast
dhopmyna, uzomepusi,
HOMEHKJIaTypa U (PU3UUECKHE
CBOMCTBa

86

XuMuyeckuecBoiicTBaanupaTu
YECKUXaMHUHOB

87

AHWIMH: CTPOCHHE aHUJIMHA,
0COOEHHOCTU XUMHYECKUX
CBOMCTB aHWJIMHA

88

CrniocoObl nostyyeHust u
NpUMEHEHHE aTN(aTHIECKIX




AdMHHOB

89

AMMHOKHUCIIOTBI:
HOMEHKJIATYpa M U30Mepus,
¢bu3nvecKkne CBOKWCTRA.
OTnenbHBIeTIPEICTABUTEIIA (-
AMHHOKHUCIIOT

90

XnMHUecKre CBOMCTBA
AMUHOKHCIIOT, UX
OMOJIOrMYeCKOE 3HAUCHHUE
amMuHOKHCIIOT. CHHTE3 N
TUAPOJIU3ICTITHIOB

91

benku xak npupoaHsie
MOJIUMEPBL; CTPYKTYPHI OEJIKOB

92

XUMHYECKIECBOCTBAOEIIKOB

93

A3zoTcoaepkalime
TeTEPOLUKIHYCCKIE
coemuHeHMs. HykiienHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
OuoJsioruYecKas pojb

94

[TpakTrueckas padota Ne 4.
Pemenne skcnepuMeHTAIBHBIX
3a7a4 10 TEME
"AzoTconepxarniue
OpPraHM4ecKue CoeaMHEHU"

95

[Tpaktuyeckas padora Ne 5.
Pemrenne skcnepuMeHTAIBHBIX
3a1ay no teme "Pacno3HaBanue
OpPraHUYECKUX COECTMHEHUM"




96

KonTtponsHas pabota o Teme
"AzoTcoepKaiiue
OpraHuYecKue coeauHeHus"

97

OCHOBHBIE TTOHSATUSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOBI UX
CHUHTE3a —II0JIMMEPHU3AIUA U
MOJINKOHJICHCAITHS

98

[lmactmaccel. YTunusanus u
nepepaboTKa MIacTUKa

99

DnacToMepsl: HaTypaJbHbIN
CUHTETUYECKUE KaydyKH.
Pe3una

10

Bosiokna: HaTypanbHbIE,
HCKYCCTBEHHbIE,
cuHTernuyeckue. [lomumepsr
CHelHaIbHOTO Ha3HAUYEHUs

10

[TpakTrueckas pabota Ne 6.
Pemenne skcniepuMeHTAIBHBIX
3a7a4 1o teme "Pacrno3naBanue
IUIACTMACC U BOJIOKOH"

10

O00011IeHNE U CUCTEMATH3ALUSI
M3Y4YeHHOT'0 MaTepuasa 1o
TeMe "BbICOKOMONIEKYISIpHBIE
coequueHus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




11 KVIACC

Ne KosnuuecTBo yacoB
JMarauzy | DjekTpoHHbIenU(pPOBbLIEOOPa30
n | Temaypoka Be | Kourpoasnsl | IIpakTnyecku
YyeHHust BaTeJIbHbIEpPeCyPChI
/ ero | epadoThbl epaboThI
n
1 Atom. CocTaB aTOMHBIX SITIED. 1
XUMUYECKUH 31eMeHT. M30Tombl
9 CTpoeHune AIIEeKTPOHHBIX 000JI09YEeK 1
aTOMOB, KBAHTOBBIC YHCIIA
3 Knaccudukarnus xumuaecknx 1
AIIEMEHTOB (S-, p-, d-, f-3memMenThI)
4 Pacrnipenenenue 3eKTpoHOB 110 1
ATOMHBIM OpPOHUTAISIM
DneKTpOHHbIE KOH(UTYpalli aTOMOB
5 AIIEMEHTOB B OCHOBHOM U 1
BO30YKIEHHOM COCTOSIHUU
5 DNEeKTPOHHBIEKOHPUTYPALTUMHOHOB. 1
DNEeKTPOOTPULIATEIBHOCTD
[lepuoauueckuii 3aKoH U
[leproauueckas cucTeMa XUMUYECKUX
7 snemenTtoB JI. 1. Menpeneena, CBs3b C 1
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1

HUMHU MMPOCTBIX U CIIOXKHBIX BCHICCTB I10




rpymnIaM U nepuoaam

CucreMaruzanuys u 0000ILIeHUE 3HAHUM
10 TEME

10

Buaer xuMuaeckoit cBsa3u. MexaHnu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Boaoponnascssss.
MexMOIeKyIIpHBIEB3aUMOACHCTBUS

11

BaneHTHOCTE ¥ BaJICHTHBIE
BO3MO’KHOCTH aTOMOB. CBSI3b
BIEKTPOHHOM CTPYKTYPBI MOJIEKYN C UX
r€OMETPUYECKUM CTPOCHHEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIaTypa

13

Bemiecta MoJIEKyISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THurbl
KPUCTAJJIMYECKUX PEIIETOK U CBOICTBA
BEIIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJIOUTHBIX
pacTBopax

15

HctuHHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

16

CriocoOBIBBIpaKEHUAKOHILIEHTPALUHPAc
TBOPOB

17

Pemrenue 3aau ¢ ucnosib30BaHUEM
MOHATHH ""MaccoBas JOJI
pacTBOpEHHOrO BenlecTBa", "MoJsipHast




KOHIIeHTparus"

18

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHUYECKUX BEIIECTB

19

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeME

20

KonTponsHas pabora no temam
"Crpoenue atoma. [lepuoauueckuii
3akoH U [lepunoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. Y.
MenneneeBa, "CtpoeHue BemecTna.
Mmuoroo6pa3ueserniecTs"”

21

Knaccudukanus XuMHUYeCKUX peakiuui
B HEOPTaHMYECKOW M OPraHNYECKON
XMMHH. 3aKOH COXPaHCHMS MacChl
BEIIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALEHUS YHEPTHH IIPU
XMMHYECKUX PEAKIHAX

22

Tennosie 3 HEKTH XUMUUYECKUX
peakuuii. TepMoXuMu4ecKue
ypaBHEHUS

23

Brranciaenus mo YpaBHCHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ u
TCPMOXUMHUYCCKUM YPAaBHCHUAM

24

CKOpoCTh XMMUYECKOH peakiuu, eé
3aBHUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u karanuzaropsl

25

I'omoreHHbIC M reTCPOrcHHbICPCAKIINU

26

ITpaktuyeckas padora Ne 1 o teme




"Bausiaue pa3nu4HbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKON peakiuu"

27

OO6patuMbie 1 HEOOpPATUMBIE PEAKIINH.
XHUMHYECKOE PAaBHOBECUE

28

[Ipaktuyeckas padora Ne 2 o Teme
"BnusiHue pa3inyHbIX PaKTOPOB HA
MI0JIOKEHHE XMMHUYECKOTo paBHOBecus"

29

DNEKTPOTUTHIECKAS TUCCOITHAITHSI.
CusnbHbIe U c1a0ble JIEKTPOTUTHI.
CreneHpauccoanuu

30

Honnoe mpoussenenne Boasl. Cpena
BOJHBIX paCTBOPOB.
Bonopoausritnokasarens (pH) pactBopa

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIHNE B pacCTBOPax
ANIEKTPOJIUTOB

32

[TpakTueckas padota Ne 3 o Teme
"XuUMHUUECKUE pPEaKIMU B PaCTBOpax
AIEKTPOJIUTOB"

33

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC
PCaKIuu. Baxkueimue okKUCIMTEINA U
BOCCTAHOBHUTCIIN

34

Meto JIeKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OajaHca

35

9J'IeKTpOJ'II/I3 pacTBOPOB U pacCIlyiaBOB
BCIICCTB

36

PGHICHI/IC3aI[a‘-Ipa3JII/I‘-IHBIXTI/IHOB

37

PGHICHI/IC3aI[a‘-Ipa3JII/I‘-IHBIXTI/IHOB




38

CucreMatuzarnus 1 00001IeHNe 3HAHUT
o Teme "Xummuueckue peakuuu"

39

KonTtponsHas pabota o Teme
"Xumuueckue peakuu"

40

IlonoxxeHue HEMETAJIJIOB B
[lepuoanueckoil cucteMe XUMUUECKHUX
anemeHToB J[. 1. Meneneera u
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
DOu3NIeCKNEeCBONCTBAHEMETAIIJIOB

41

AnnoTponus HEeMeTauIoB (Ha puMepe
KHCIIOpoJia, cepsl, (hochopa u yriaepoaa)

42

Bonopon: nonydenne, pusznyueckue u
XUMHUYECKUE CBOMCTBA. [ 'UIpuIbl

43

["anorensl: Hax0XEHHUE B IPUPO/IE,
crocoObl MoJTydeHus, pu3ndecKue u
XUMHUYECKUE CBOMCTBA

44

lNanorenoBomopoasl. Baxunelmue
KHCJIOPOJICOACPIKAITIE COCTUHCHUS
rajloreHoB

45

JlaGopaTopHbIE U TPOMBIIIICHHBIC
CHOCOOBI MOJTYYEeHHSI TaJIOTC€HOB.
[IpuMeHeHue rajJoreHoB U ux
COECOUHEHUN

46

[IpakTueckas pabota Ne 4. Pemenue
AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME
"T"anorensr"

47

Kucnopoa: nabopatopHsie u
MIPOMBIIIJICHHBIE CIIOCOOBI MOTYYSHHUS,




¢u3nvecKrue 1 XUMHYECKHE CBOCTBA.
O3oH. IIpumenenuexkucnopoa 1 030Ha

48

Okcubl ¥ IEPOKCUIBI

49

PGHIeHI/Ie?;aIIa‘-IpaSJII/I‘IHI)IXTI/IHOB

50

Cepa: HaxOXJIEHHUE B PUPOJIC, CITIOCOOBI
IMOJIYy4YCHHA, (1)I/ISI/IIICCKI/IG U XUMHWYCCKUEC
CBOICTBA

51

CepoBoiopos, Cynbpuabl

52

Kucnopoaconepxanme coeqMHEHNS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCJIOTBI

53

[IpakTueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME
"Cepa u e€ coenuHeHus"

54

A3OT: HaX0KJICHHE B MPUPOJIC, CITOCOOBI
MoJTydeHus!, (GU3UICCKUE U XUMUICCKHE
CBOMCTBAa. AMMUAK, HUTPHUIbI

55

Kucnopoaconepsxaime coeTMHEHHS
aszora. OcoOOEHHOCTH CBOMCTB a30THOM
KHACJIOTHI

56

[IpuMeHeHne a30Ta U €ro COSAMHEHUI.
A30THBICY10OpEHUS

57

docdop: HaAXOXKICHHUE B MPUPOJIE,
CHOCOObI MOTy4YeHHUS, PU3NYECKUE U
XUMHUYECKue cBoiicTBa. Dochuasl u

dbochun

58

Oxcugst hocdopa, pochopcoaepxarine
kucnoTel. Conu pochopHOit KUCTOTHI




[Mpumenenne dpocdopa u ero

59 .
coeauHenuil. @ochopHbIeyJ00pEeHUS
[Ipaktuyeckas padora Ne 6. Pemenue

60 | DSKCIepHMEHTAIBHBIX 3a/1a4 10 TEME
"A30T 1 ochop u ux coenuHeHUS"
VYraepoa: HaXOXKACHUE B IPUPOJIL,

61 QIJIOTPOTIHBIE MOJU(PUKALIUY;
¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA,
MIPUMCHCHHE
Oxkcun yraepona(ll), okcnn

62 | yraepona(lV), yrompHast KUCIOTa 1 €€
COJIH

63 | Pemenneszanaupa3TUIHBIXTHIIOB
Kpemuuii: Haxox1eHue B IPUPOJE,

64 | cmocoOsI momydeHus1, GU3NIECKUe 1
XUMUYECKHE CBOWCTBA

65 Oxkcun kpemuns(1V), kpemHueBas
KHCJIOTA, CUIINKATBI
[TpumMeHeHre KpEMHHS U €T0

66 coequHeHU. CTEKII0, €ro MoJaydYeHue,
BHJIbI CTEKJIA

67 | PemeHuezanaupa3IuIHBIXTHIIOB

68 Cucremaru3zanus u 0000IIeHNE 3HAHUN
o teme "Hemeraisr"

69 KonTpompHas paboTa no Teme
"Hemertanmnsr"

70 AHanu3 pe3ynbTaToB KOHTPOJIbHON

paboThI, KOPPEKIHUS OMIHNOOK




71

[Tonoxxenne MeTayIoB B
[Tepuoanueckoit cucreMe XUMUYECKUX
AJIEMEHTOB.
OCOOEHHOCTUCTPOCHUSIIEKTPOHHBIX00
0JIOYEKaTOMOBMETAJLIOB

72

OOmue puznyecKkue CBOMCTBA
MeTaiuioB. [[puMeHeHne MeTaioB B
OBITY U TEXHUKE

73

CmaBeiMetaioB. KopposusmMeranios

74

PeI_HeHI/Ie?:a)Ia‘—Ipa?)J'II/I'—IHBIXTI/IHOB

75

DIEKTPOXUMHUYECKUH Pl HAPSDKEHAN
MeTaiioB. OO01Iue crnocoObl MOTy4eHHUS
METAJUIOB

76

OO6mras xapakTepucTuka MetayioB |A-
rpynibl [leproandeckoi CucTemMbl
XUMHUUYECKHUX AJIeMEHTOB. HaTpuii u
KaJuii: mojydenue, pusndeckue u
XMUMHYECKHE CBONCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

77

O6mas xapakrepuctuka MmetaioB |HA-
rpymibl [leproandeckoi cucTemMbl
XMUMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbIUi: IoNy4eHue, pusndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78

JKEcTKOCTh BOIBI M CIIOCOOBI €8
yCTpaHEHUS

79

ATFOMUHUIN: MOJIY4YCHHUC, (1)I/ISI/I‘ICCKI/IG n




XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC

80

AmMoTepHBIE CBOICTBA OKCUAA U
TUJPOKCH/IA ATTFOMUHUS,
TUIPOKCOKOMIIIEKCHI ATFOMUHHUS, UX
MIPUMEHEHUE

81

PGHIeHI/Ie3aIIa‘-Ip8,3JII/I‘IHI>IXTI/IHOB

82

[IpaxTueckas padota Ne 7. Pemenue
HKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"MeTasuibl TJIaBHBIX OArpyHH”

83

OOm1ast XapakTepUCTUKA METAJUIOB
no6ounbIx noarpynn (b-rpymm)
[leproauueckoi CUCTEMbl XUMUYECKUX
3JIEMEHTOB

84

dusnyeckue U XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIMHEHUM, UX
MIPUMEHEHHE

85

Baxwueiine coeqMHEHNs] Maprasiia.
[lepmaHranat kKamaus, €ro
OKHUCIIUTENLHBIE CBOHCTBA

86

dusnyeckre U XUMHUYECKHE CBOMCTBA
xelnesa u ero coenquHeHuil. [lonyuenue
Y PUMEHEHHUE CIIJIaBOB Kee3a

87

duszndyeckre ¥ XMMHUYECKHE CBOMCTBA
MeIu U eé COCHHHCHHﬁ, HX IIPUMCHCHUC

88

dusnyeckrue U XMuMHUYECKHE CBOMCTBA
IOWUHKa 1 €10 CO@HHHCHHﬁ, ux
IMPUMCHCHUC.
FI/I,[[pOKCOKOMHJIeKCBII_II/IHKa




89

[Tpaktuyeckas padora Ne 8. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEMe
"Mertamisl m0OOYHBIX moArpy"”

90

PGHIeHI/Ie?;aIIa‘-IpaSJII/I‘-IHI)IXTI/IHOB

91

O06001IeHHE U CUCTEMATU3ALIUS
M3YyYEHHOTO MaTepHaa 1o TeMe
"Mertasuter"

92

KonTposbHas pabora no teme
"Metamis"

93

AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN
paboTHI, KOPPEKITHS OMHUOOK

94

Posb xuMuu B oOecrieueHnu
YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA.
ITonsTHE O HAYYHBIX METOAX
UCCIIEIOBAaHUS BEILIECTB

95

Haydunple mpuHIIUIIBI OpraHU3aIANA
XUMHUYECKOTO MPOU3BOJICTRA.
[IpombIiIeHHBIE CIIOCOOBI TTOJTYYCHUS
BA)KHEHIIINX BEIIECTB

96

Xumudgeckoe 3arpsA3HCHUE
01<py>1<a10mel71 Cpcabl U €TI0
IIOCICACTBUA

97

XuMmus u 3A0POBbLEC YCJIOBCKA.
HeKapCTBeHHHC cpeacrBa

98

Xumus nuiy. Poiab xumuu B
oOecleyeHny MUILEeBOH 0€30IMacCHOCTH

99

Kocmernueckue u napromepHbie
cpeacrsa. beitoBas xumus




Xumus B CTpOUTENLCTBE. BaxkHeumme

30 CTPOUTEINIbHBIC U KOHCTPYKITHOHHBIE 1
MaTepHaIbI

10 XUMHS B CEITbCKOM XO3SIMCTBE.

1 Opranuyeckre 1 MUHEPAJIbHbIE 1
ynoOpeHus

10 CucrteMaTu3anusa 1 000011IeHNE 3HAHUI 1

2 0 TeMe

OBUIEE KOJIMYECTBO YACOB I10 10

[TPOI'PAMME







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

-O. C. TI'abpuensu, N.I'. Octpoymos, C.1O. [Tonomapes. [IporpamMmma kypca xumuu
s 10 kinacca, yriny6iaeHHbIi ypoBeHb. M. «/lpoda» 2018

-I'apa H.H. Ilporpammsl 0011eo0pa3oBatenbHbIX yupexaeHuil. Xumus. — M.:
IIpocsemenue, 2018

-Ilporpamma  kypca xumuum i 10—11 kimaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuit (aBtopel O. C. INabpuensn, U. I'. Octpoymos, C. A. CnagkoB) - M.:
IIpocsemenue, 2019

-Papenkuit A.M. Kontposnbabie padotsl o xumuu B 10-11 knaccax: mocobue st
yuutens. — M.: IIpocsemenne, 2019

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

-Pabouas terpans. 10 knacc (aBropst O. C. IN'abpuensn, C. A. Cnagkos) - M.:
ITpocsemienue, 2021

-Terpanb st 1abOpaTOPHBIX OMBITOB M MpaKTUYECKUX padot. 10 kiacc (aBTOPHI
O. C. TI'abpuensn, 1. B. Akcénosa) - M.: [Ipocsemenue, 2021

-Xumus B TecTax, 3ajadax u ynpaxueHusx. 10 kmacc (aBropsr O. C. ['abpuensH,
N. B. Tpury6uak) - M.: Ok3ameHn, 2021

-KonTponbHblie 1 camocTosiTenbHble paboThl o Xxumuu. 10 kmacc (aBropsr O.C.
INa6puensn, U. I'. Octpoymos, C. A. CiankoB) - M.: Dk3amen, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. http://www.alhimik.ru.
2. http://www.hij.ru.
3. http://chemistry-chemists.com/index.html.
4. http://c-books.narod.ru.
5. http://www.drofa-ventana.ru
6. http://1september.ru.
7. http://schoolbase.ru/articles/items/ximiya
8. www.periodictable.ru



https://www.google.com/url?q=http://www.alhimik.ru&sa=D&source=editors&ust=1681053508126101&usg=AOvVaw2VKGKsOF_HOLp5klulkv6e
https://www.google.com/url?q=http://www.hij.ru&sa=D&source=editors&ust=1681053508126610&usg=AOvVaw0mcwxlq7z5-6r0aeIOR0i_
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&source=editors&ust=1681053508127028&usg=AOvVaw0KuWJeGRKJNatjEuJ6XXVx
https://www.google.com/url?q=http://c-books.narod.ru&sa=D&source=editors&ust=1681053508127494&usg=AOvVaw3n8a045H5Ma3VujApB3aql
https://www.google.com/url?q=http://www.drofa-ventana.ru&sa=D&source=editors&ust=1681053508127864&usg=AOvVaw3bmMYDnrvwGmXikN16tfNa
https://www.google.com/url?q=http://1september.ru&sa=D&source=editors&ust=1681053508128309&usg=AOvVaw0sWnQ6DUQFjiKgV4F1lRma
https://www.google.com/url?q=http://schoolbase.ru/articles/items/ximiya&sa=D&source=editors&ust=1681053508128726&usg=AOvVaw37la0Di5stl5ZgjKtGxH1Z
https://www.google.com/url?q=http://www.periodictable.ru&sa=D&source=editors&ust=1681053508129135&usg=AOvVaw3kLO-DpVJwsVc-cpZo2VFf
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