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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM HAa YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3zoBaTeIbHON IpOrpaMMBbl CpEeIHEro o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PefepaqbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIUX OCHOBHbIE OOpa3oBaTelbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJIO)KeHMH «CTpaTterud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST HA YPOBHE YINyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME ECTECTBEHHO-Hay4yHOro oOpa3oBaHus ydamuxcsi 11 kmacca. U3ydyenue
npeIMeTa, pealn3yeMoe B YCIOBUAX AU(PGEepeHIIMPOBAHHOTO, MPOQPUIBHOTO
oOydeHusi, MPU3BAHO O0OecNeunuTh O0O0IIe00pa30BaATEIbHYI0 M OOIIEKYJIbTYPHYIO
MOJIFOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAMMYIO JJisi aJanTaluyd UX K OBICTPO
MEHSIOIIUMCS YCTIOBUSIM JKU3HU B COLIMYME, a TaKXe JUIsl TPOJIOJDKEHUST 00yUeHus
B OpraHu3alusx MpoeccuoHaIbHOrO0 00pa3oBaHMsl, B KOTOPbIX XUMUS SIBISIETCA
OJTHOM M3 MPUOPUTETHBIX AUCLUILINH.

B nmporpamme mno xuMuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  HMHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIIOJIATAIOLIMMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIeil, coaepx aHus,
pe3yabTaToB OOYy4YeHHs] M TpPeOOBAaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEIYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMUHU (PYHKITAHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaer
HOJy4yeHHE TNPEJCTaBICHUs O LEIX, COJEp)KaHuu, oOuIeil crpaTeruu
0o0y4yeHus1, BOCIIMTAHUS U PAa3BUTHS O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
olpejiesieHHe: MPUHIMUIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIHLHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEePHUCTUK; MOAXOJ0B K (OPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI W OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHHHA OOYy4YaroIMUXCs B
pamMKax HWTOTOBOM arrectal B (opMe €IUHOrO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAECpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAEIbHBIX MpoduiaeH, NnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJieprKaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE paclpeielieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/1ay U3y4eHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKKe ¢ Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TmpeleilaMd YCTAHOBIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOW COCTAaBIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBHM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOTO YPOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OO0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHHS
XUMHUSL Ha YpPOBHE VIIyOJEHHOTO U3YYEHHUsS HAMNpaBI€H HA peaU3alUIo
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBsA3M wH3yueHHe MpeamMeTa «XUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJeHUWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONIUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccuonaabsHOro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM peE3yiabTaTaM OCBOCHHUS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOIO Pa3BUTHA OOydYarOlIUXCs, Ha (POPMHUPOBAHHE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHI palldOHaIu3aluy y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeimMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCST  yIIyOn€HHbIe Kypchl — «Opranuueckas xumus» U «OOmas u
HeoOpraHnudeckas xumusi». [lpu onpeaeneHuu mMoaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alliy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHUU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 06a30BOro u yriayoJEHHOTO
YPOBHEH U3yUYeHUs MpPeIMETA.

OcHoBY copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO H3Yy4YeHHUs TMpeaMera. JTa CUcTema
3HAHUM TIOJy4YaeT OMNpeJeEHHOE TEOPETHUUECKOE JOTOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YriIyOJ€HHOM YypOBHE H3Yy4YeHHUs IMpeaMeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YyBEIWYEHUS O00BEMAa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX M CBOMCTBaX MX COCAMHEHWN HA OCHOBE PACIIUPEHUS] M YIITyOJICHUS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XMMHUUYECKOW KMHETUKU
U TepMoauHamuku. W3yuenue mnepuoanydeckoro 3akoHa u Ilepuoamnueckoit
CUCTEMBI XUMHUYECKUX  DIIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI IHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEaKkiui  JomoiHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMAHKE BOMPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHCHWH K oOOmel cucteme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXXHBIC TIPeaIMeThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmei xumuu. llpu
M3YYEHUH TpeAMEeTa B JIaHHOM CJy4yae akleHT OyAeT clelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUIl B XUMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKYJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIMHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOCHHMHU BELIECTB U JIPYTOE.

B TO Xe BpemMs B cOIepkKaHUM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyIeT MMEeTh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PACCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOMST, K MpUMEpPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIYXaT OCHOBOW I H3y4YEHUs
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMU TMpeAMETaMHu, BXOASIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE MpeAMeThl», «Maremaruka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypar.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEepPBOCTETICHHON 3HAYMMOCTH fBIIAE€TCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHMsI TIpeIMeTa Mpe/roaraet
pean3alMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue mNpeACTAaBICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredeHuu
yCTOMUMBOIO  pa3BUTUSL  4YeJIOBEYECTBA: B PEIIEHUH  MpodiieM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAIIOB, HOBBIX HICTOYHUKOB DHEPIUU, B
00ecnevyeHnn paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOWIEH KyJbTYypbl YEJIOBEKA, a TAKKE JKOJOTHYECKH
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMBbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa: (PyHIaMEHTATbHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIUATIAX XUMHIECKOTO TIPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMMHH, JJIs OOBSICHCHHS |
IPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHsI TPOOJIEM, CBSI3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBEHHOM JEATECILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM W IMEpepadOTKOU
BEIIICCTB;

e yrayOJieHWE  TPEACTABICHWA O  HAyYHBIX  METOJaX  IIO3HAHMSI,
HEOOXOUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XHMHYCCKUX SBJICHUN, HWMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JCATEITHPHOCTH U ITOBCEIHEBHOM JKU3HHU.

B 1mraHe peanuzanuy TEPBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CpPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
nmpuoOpeTarT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOIBI,
YBOXEHUSI K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIMTAHMIO  Ha  OCHOBE  YCBOCHUS
0011IeueI0BeYeCKUX IIEHHOCTEH;

e Ppa3BUTHE MO3HABATEIBLHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYCCKHUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPO¢eCCHOHATIBHOM U OOIIECTBEHHOM JIeITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O MPUPOIOTIOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOMIECTBEHHO-
MTOJIE3HOM SKOJOTMYE€CKON AEATEIbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUW Ha YTITyOJIeHHOM
YpOBHE cpeaHero odmero oopa3oBanusi, coctaBiseT B 11 kimacce — 102 gaca (3
yaca B HEJIEIIIO).



COIAEPKXAHHUE OBYYEHUA
11 KJIACC

OBIIIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui 3ieMeHT. M3otonsl. CtpoeHue
ANEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUe YPOBHH U
noaypoBHH. AToMHbIE opOuTanu. Knaccupukanus XaMHUUECKUX 3JIE€MEHTOB (S-, -,
d-, f-a;mementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DOneKTpOoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO MEPHUOIOB
B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUU, 3JEKTPOHHbIE KOH(PUTYpaluu HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

Ilepnonnueckuii 3akoH u Ilepuoanyeckas cucrteMa XUMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsi3b NMEPUOAUUYECKOTO 3aKOoHA U llepumogmyeckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpUOJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.11. Menaeneesa.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTaindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJeHTHOM cBsi3UM. KpatHele cBs3u. BopopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOICCTBUS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMIUIEKCHOTO UOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAJTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHsix cucteMax. MctuHnable pacTBopsl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoOBasi JOJIsI BEUIECTBA B PAaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukarnus n HOMEHKIaTypa HEOPTaHWYECKUX BEIECTB. TpUBHUATBLHBIC
HAa3BAaHUS OTIECIbHBIX NMPEICTABUTENEH HEOPraHUUYECKUX BEUIECTB.

Knaccudukanysa XuMUYECKUX peaklii B HEOPraHUYECKOM M OpraHu4ecKOu
XUMHH. 3aKOH COXPAHEHHS] MAacChl BEHIECTB; 3aKOH COXPAHEHHUS U MPEBPALLCHUS



SHEPIUM MpPU XUMUYECKUX peakiusax. TernoBbie 3PHEeKThl XUMUUYECKUX PEaKIIUH.
TepmoxumMnyeckue ypaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUyHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u Kataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMHUueckoe paBHoBecue. KoHncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSIONIME HA TOJOKEHHE XUMHUYECKOIO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHILEHTPALIUHU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle Hlarense.

OnekTponutuyeckas aucconuainus. CuwibHbie U cla0ble AJIEKTPOJIHTHIL.
Crenenns aucconmanuu. Cpena BOJIHBIX pPacTBOPOB: KHUCIOTHAsi, HEUTpasbHas,
miesnounas. Bomopoaueiit nmokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE — peakinuu.  CTeneHb  OKUCIICHUS.
OkucnIHuTeNlb ¥ BOCCTAHOBHTENb. IIpolecchl OKHUCIEHHS U BOCCTAHOBJICHUSI.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX IPEBPAIICHUI:
paslioKeHrue TMepoKCHaa BOJOpPOJa B TPUCYTCTBUU KaTajlu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, U3YYCHUE BIUAHUA PA3JTUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemeraimioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUEC
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONHUSA HEMETA/UIOB (Ha IMpUMEpPE KHUCIOpPOJa, CEPHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd M  HEMeTalllaMHM, BOCCTaHOBHUTEJIbHBIC CBOWCTBA. [ MAPHUIBI.
TomnMBHBIC JIEMEHTHI.

l'anorensl. HaxoxaeHnue B mpupoje, CrocoObl MONydeHUs, (Gu3nYecKue M
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKaIIue
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOIYUYSHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI MOJYy4YEHUS
Kuciaopoja. Pu3ndyeckue M XMMHYECKHE CBONCTBA M MPHMEHEHHE KHUCIOpoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI TMOJMy4deHUs, (U3NUYECKHE U
xuMu4deckue cBouctBa. CepoBogopon, cyiabduabl. Oxcug cepoi(1V), oxcua



cepri(VI1). Cepnuctass U cepHasi KUCIOTHI U uX coiii. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOThI. [IpuMeneHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpUpoAe, CHOCOOBbI MONYYEHHS, (PU3HYECKHE WU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOU KUCIOTHI. [IpuMeHeHue a3oTa
U €ro COeIMHEHHUI. A30THbIE Y100OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinota u e€ comu. Ilpumenenue Qocdopa u ero coenunenuit. docdopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznueckne W XUMUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcua yrimepona(lV), yronpHas kuciora u eé
coJii. AKTUBHPOBAHHBIN yrojib, afacopbuus. dymnepeHsl, rpadeH, yriepoHbie
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COEIMHEHUMH.

Kpemuuii. Haxoxnenue B mpupojie, CrocoObl MOJy4eHUs, (PU3HUECKUE H
xumuueckue cBoiricTBa. Oxcupn kpemuus(lV), kpeMHHEBas KUCIOTa, CUIUKATHI.
[IpuMeHeHue kpeMHUs U ero coequHeHui. CTeKI0, ero NoJy4eHue, BUbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoanueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe METasIoB B OBITY M TEXHHKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anekTpomerautyprusa. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOPpPO3UHU.

Oo6mast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuit u kammii: monmydeHue, QU3NUECKUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mras xapakrepuctuka metamuioB |IA-rpynmer [lepuonuyeckoit cUCTEMBI
XUMHYECKUX DJJIEMEHTOB. MarHuid © KalblLUi: TONy4eHue, (U3NYECKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEILIECTBA U €ro COeIUHEHUH. AMQOTEpHbIE CBONCTBA OKCHAA U
TUAPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

O06miasi  XapakTepuCTHKa MeETAIOB Mo0ouHbiX noarpynn (b-rpymn)
[Teproandeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



Du3nYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U guxpoMartbl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

OU3UUeCKUEe Y XMMHUYECKHE CBOMCTBA MapraHla U €ro COCAUHECHUU.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

du3nYecKue U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coenauHeHul. OKCHUIIbL,
ruapokcuanl U conu xeneza(ll) u xxeneza(lll). [lonyuenue u mpuMeHeHUE Kee3a
Y €ro CILJIaBOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCIMHEHUMN.

[uuk: nomydyeHue, (PU3MUECKHEe M XUMHYECKHE CBOHCTBA. AMQoOTEpHbIC
CBOICTBA OKCHJIA ¥ TUJAPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMenenune
IIMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
u3ydeHue oO0paslloB HEMETaJJIOB, TopeHue cepwl, gocdopa, keine3a, MarHus B
KUCJIOPOJIe, HM3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWUMOJCHCTBUE
MICJIOYHBIX U MIETOYHO3EMENIbHBIX METAUIOB C BOJOW (BO3MOXKHO HMCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), B3aUMOJICHCTBHE LIMHKA M Keje3a C PacTBOpaMU KHUCJIOT U
IeJI0YEN, KAYECTBEHHBIE PEAKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILIMHKA C
pacTBOpaMy KHCJIOT U IIEJI0OYEH, pEIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coemuHeHus», «A30T U dochop U UX COECNUHEHUN,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xuMum B o0ecriedeHr YCTOMYMBOTO pa3BUTHS ueiaoBedecTBa. [loHsTue
O Hay4HbIX METOJAaX I[O3HAHUS M METOJOJIOTUM HAY4YHOTO HCCIIEIOBAHMUS.
HayuHble mpuHLIMIIBI OpraHu3alui XUMUYECKOTO IPOU3BOACTBA. [IpoMbIlIEeHHbBIE
CIIOCOOBI MOTYYEHUST BKHEHIITNX BEIIECTB (Ha MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH CpeAbl U €ro MOCIEACTBUS.
Ponp xumuu B 00ecniedeHIH YHEPTeTUUECKOM 0€30MaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMu# B pa3BUTUU MEIULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreueHny MHIEeBOi 0€30MacHOCTH.

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xummus. I[lpaBwma
0€30MacHOr0 MUCIOJIb30BAHMS MPENapaToB OBITOBOM XWMHHM B TMOBCEIHEBHOM
KU3HU.



XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 35eKTpoHuky. HanoTexHonoruu.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BemiecTBa Wi 00bEéMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIECTB MMEET MNpUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peaKkuuu, €CiIu OJHO M3 BEUIECTB JaHO B BHUJAE pPacTBOpa C ONpPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJMM H MOJISIPHOU
KOHIICHTpPAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKUA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
Heopranmueckoi xumuu B 11 Kiacce oCyIlecTBISIETCS Yepe3 UCIMOJIb30BaAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiaccuduKaius, NepruoJUuIHOCTb, HAOIIOJCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJEITUPOBAHUE.

®usnka: MaTepus, MHUKPOMHUp, MaKpOMHUpP, aTOM, DIJIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIbI, PaIUOAKTUBHOCTh, MOJIEKYJIa, SJHEPreTUYECKUI YPOBEHbD,
BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BEIECTBA, WJICATBHBIN Ta3,
¢du3nueckre BEIMYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPT U, Macca.

buonorus: kneTka, opranusm, sKocuctema, ouocdepa, MeTab0JIM3M, MaKpPO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U ITIOTOK Y3HEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCcypesl.

TexHonorus: XUMUYeCKass MPOMBIIUIIEHHOCTh, METALUIYPIUs, CTPOUTEIIbHbIE
MaTepUaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IMHUILEBAs MNPOMBIIUIEHHOCTD,
dbapmaneBTHYECKAs MIPOMBIIIEHHOCTD, MIPOU3BOACTBO KOCMETHYECKHX
MPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB, JJIEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA VTJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OGPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIOINIME COCTABISIIOLIME: OCO3HAHUE
OOy4YaroIMMMHCS POCCUICKON Tpa’kKJAaHCKOW HMJAEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTA M CaMOOTPEIEICHUIO; HATMYUE MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON eATeTbHOCTH.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBHON M TNPAKTHUYECKOW JEeATEIHbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEIBHBIX 3aJay, BBHINOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAaThb W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY WU
apryMEeHTHI IPYTUX IPU aHAJINW3€ Pa3IMYHbIX BUAOB YU€OHOU JNEATENbHOCTH;

2) IATPHOTHYECKOr0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS] K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUM;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
NPWIOKEHUS] XUMHUHU, OCO3HAHUS TOrO, 4YTO [JAHHbIE HAyKH €CThb pe3ylbTaT
JUINTEJIbHBIX ~ HAOJIIOJECHMH, KPOIMOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOHCKOB,
MIOCTOSIHHOT'O TPYJ1a YYEHBIX U PAKTHKOB,;



WHTEpeca M TMO3HABATENIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ’TUYECKOTO TTOBEICHNUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYACH Ha MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPBbI 310POBbS:

NMOHUMAHUSI I[EHHOCTEW 370poBOro U 0Oe3omacHOro o00pas3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBWJI OE€30IMacHOr0 OOpallleHus C BEHIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0€3011acCHOT0 MOBEACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TMOCIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JAPYrHX BHIAX
NEeSATeITLHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B pEHIEHUH MPAKTHUYECKUX 3a7ad
COIMAIFHOM HAIPaBJIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOISM TpyJAa U pe3ysibTaTaM TPYAOBOU IESITENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOW TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIUTAHMS :

AKOJIOTUYECKHU 11eJIECO00PA3HOT0 OTHOUIEHUS K MPUPOJAEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBHUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMACMBIX TEUCTBUM U MPEIOTBPAIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpakTUKe, CHOCOOHOCTM Y YMEHHMS aKTHUBHO MPOTHBOCTOSITH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY)KAroIIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AUMNA: B €€ T'yMaHUCTUYECKOW HAINpaBICHHOCTH M Ba)XXHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXIOT0 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUsl CYHUIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHUS /IS aHAIN3a U OOBSICHEHUS SIBICHHM OKPYKAIOIIETO MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

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

HMHTEpeca K OCOOEHHOCTSIM TpyJa B pa3luyHbIX cdepax mpodeccruoHaIbHOU
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHSTHS, OTPasKaroIIue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
poLecc, CUCTEMa, Hay4YHbIH (PakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaABaTENbHbIC, KOMMYHHUKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmMupoBaHue (G yHKUIMOHATBHOM
IPaMOTHOCTH U COI[UATBHOM KOMIETEHIIMHN 00y4YatOIInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAJIbHbIC Y4COHBIC
JNEUCTBUA B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPAXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIBLHBIMH, KOMMYHUKATHBHBIMU U  PETyJIATHBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe JeHCTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeysiTh LEJIH JEATEIbHOCTH, 3ajlaBas IMapamMeTpbl W KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOT'O MBIIIJICHHUS:
BBIJICJIATh XapAaKTEPHBIC NMPU3HAKU TMOHATHM U YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS IS OOBSICHEHHUS OTIEIbHBIX (PaKTOB U
SIBIICHUM;

BBHIOMPATh OCHOBAaHMS W KPUTEPUU I KiIacCHU(PUKAIMKM BEIIECTB U
XUMHWYECKHUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTprUBaEcMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MPUMEHATH B MPOLIECCE MO3HAHUS HUCIOJIb3YyeMbl€ B XUMHUU CHMBOJIHUYCCKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA3OBBIBATh MOJEIBHBIC MPEICTABICHUS — XUMUYECKUM



3HaK (CHMMBOJI) DJJIEMEHTa, XHMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOM
peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh HAa3BaHHbIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE IeMCTBHS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

(GopMynHpOBaThH LIETU U 33/1a4U UCCIEI0BAaHUA, UCTIOIb30BaTh MOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI I (POPMHUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABMILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaAMOCTOSITEJIBHOTO TIUIAHWPOBAHHUS M TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (popMyIupoBaTh
0000ITIeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NESATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHUKAX HHPoOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MlHTepHETa), aHamu3upoBaTh MHQPOPMAIMIO PA3IUYHBIX BHIOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHBIE METOABI MPHU TOUCKE U
orbope wuHPOpMaMKM, HEOOXOMUMON [IJIsi BBINOJHEHHS YYEeOHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIM $3bIK B KAa4eCTBE CpPEACTBA Tpu paboTe C
XAMHYECKOW WH(POpMaNMe: MPUMEHSITh MEXKNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISITHOCTH.



KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIC 1eHCTBHSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPEATIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHON 3a/1a4H;

BBICTYNIATh C IIPE3CHTAMEN PE3YyIbTATOB IMO3HABATEIBHOU ESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 JKCIEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3aluy y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIEAOBAHUN NMYTEM COTJIACOBAHUA IMO3ULUKA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
3G eKTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYLIECTBIIATh CAMOKOHTPOJIb JIEITEIIBHOCTH HA OCHOBE CaMoOaHajiu3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmero oO0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUTsl y9eOHOTO TIpeAMeTa « XUMHUSI Hay4IHbIe 3HAHUS, YMEHUS U CTIOCOOBI IeHCTBUN
M0 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOoOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHHUIO 3HAHUW B PA3THYHBIX yUEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
nporpaMMe MO XUMHUU MPEAMETHbIE pPE3YyJbTaThl MPEACTABICHbI MO TrojaM
W3YUYECHUS.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUN MOPUPOJBI, O MECTE€ U 3HAUYCHUU



XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUEHHH YCTOWYHMBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHHM PAllMOHAJIBLHOTO MPUPOAOINOIB30BAHUSA, B
dbopMUpOBaHUM MHUPOBO33pECHUSI U OOIIEH KyJIbTypbhl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOMU

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE MOHATHS — XHMHYECKHH JJIEMEHT, aToM, SIpO aroma,

M30TOIIbI, JICKTPOHHAs1 000JI0UKa aToMa, S-, P-, 0-aTOMHbIC OpOUTAIIN, OCHOBHOE U
BO30YXIAEHHOE COCTOSIHUS aToma, THOpuaM3alius aTOMHBIX OpOuTanei, HOH,
MOJIEKYJla, BaJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHS,
XUMUYecKasi CBA3b (KOBaJICHTHAsi, WOHHAs, MeTaJUIM4YecKasi, BOJOPOHAs),
KpUCTAJUTMYECKasl pemérka, XUMHUYecKas peakius, pacTBOp, DJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJMTHYECCKAsT JTUCCOIMAIIUS, CTETNEeHb JIUCCOIIUAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dexT
XUMHUYECKOU peaKIuu, CKOPOCTh XUMUUECKON peaKkIuy, XUMUIECKOe PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON IUCCOIMAIIUU, TIEPUOTAUYSCKUIN
3axoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEBpAIEHUs] PHEPTUU MPU XUMHYECKUX PEaKIHUsAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOLIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3BIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS, Jiekallhe B OCHOBE IOHUMAaHMUS
OPUYMHHOCTH M CHCTEMHOCTH  XMMHYECKHX  SBJIICHUN;  COBpPEMEHHBIC
NPEJICTABIICHUsI O CTPOCHUHU BEIIeCTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISPHOM U
HAJMOJICKYJISIPHOM ~ YPOBHSIX; TMPEACTABICHUS O MEXaHW3MaX XUMHUYECKHUX
peakuuii, TEPMOJAMHAMHYECKUX ¥  KHHETHUYECKHUX 3aKOHOMEPHOCTAX  HX
NPOTEKaHMs, 0 XUMUYECKOM PAaBHOBECHUM, PACTBOpPAX W JHMCIEPCHBIX CUCTEMaX;
(akTONOTHYEeCKHE CBENIEHHUS O CBOWCTBAX, COCTaBe, MOJIYYCHUH U OE30IMacHOM
MCIIOJIb30BAaHUHM BXKHEUIINX HEOPTAHMYECKUX BEIECTB B OBITY U MPAKTUYECKOM
JESTENBbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, MCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIllCHUIH;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOIH30BaTh XWMUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW XMUMHUYECKHX pPEaklHil,
cucremarnieckyro HomeHkiatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX
BELIECTB;



c(hOpMUPOBAHHOCTb YMEHUS ONPEACINISITh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XMMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsA, METa/lIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJa XMMHMYECKOW CBS3M M THUNA KPUCTALIMYECKON pemeéTku, OOMEHHBId H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPTraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTAaBy pearupyrollux BEIIECTB, TEIMIOBOMY 3(P(DEKTy peakiuu, U3MEHEHUIO
CTENIEHEeW OKHCJICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajliu3aTtopa H
JIPYTHUe); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS M KPUTEPUU JJIsSI KIacCUDUKAIIUU
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh »OJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
Ileppuonnueckorn  cucremsl  J[.M.  MeHnngeneeBa,  uCHONB3ys  TOHATHUSA
«PHEPreTHYECKHe YPOBHW», «IHEPreTUYeCKHe MOJIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenpeneeBa, BaJE€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMSA
UX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMHPOBAHHOCTh YMEHHMW: XapaKTepu3oBaTh (OMHUCHIBaTH) O0OIIHE
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JIMYHBIX  KJIAcCOB,  IOATBEPXKAATh
CYLIECTBOBAHHE T'€HETHYECKOW CBA3H MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTH: OKHCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiii MOHHOTO OOMeHa MyTEM COCTaBJICHHUS WX TOJHBIX H
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAaKUMM  THUAPOIM3a;  peakui
KOMITIIEKCO0Opa3oBanHusl (Ha MpUMEPe TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKHX PEAKIHM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTHK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaklUu B 3aBUCHMOCTH OT Pa3IMYHbIX
(baKkTOpOB, a TAKXKE XapaKTep CMEIIECHUSI XUMUYECKOT0 PAaBHOBECHS IO/ BIUSIHUEM
BHeIIHKUX Bo3jaeicTBuil (mpuniun Jle [llatense);



c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIe)KAllMEe B OCHOBE MPOMBIIIJIEHHOTO MOJYYE€HUSI CEPHOWM KHUCIOThI, aMMHAaKa,
oOllMe HayyHble MPUHLIMUIBI XUMHYECKUX MPOU3BOJICTB; I1€I€CO00Pa3HOCTh
MIPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pE€HUSI COOTHOLLICHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAyYHOTO
MO3HAHUS SBJICHUN MPUPOABI — HAONIOJACHUE, H3MEpPEHUE, MOJEIUPOBAHUE,
AKCTIIEPUMEHT (peajbHbIN U MBICIICHHBIN ), UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS TIPU SKCIEPUMEHTAILHOM MCCIIEIOBAHUHN BEILIECTB
U JUIsE OOBSICHEHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TNPHUPOJIE,
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA U B MIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSIMH W TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATBLHOTO €TMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETBl: C HCIOJIb30BaHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
Macchl BEIIeCTBa WK 00bEMa Tra3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00hEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO d(ddekra
peaKiuyu; 3HAY€HHs] BOJOPOJHOrO IOKAa3aTeslsl pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTENEHbIO AMCCOLMAlMU; Macchl (00BbEMa, KOJMMYECTBa BEIECTBA)
IPOJYKTa pEaKkluH, €CIU OJHO M3 MCXOAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
OTpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA WM JIaHO B M30BITKE
(uMeeT mpUMECH); MOJH BBIXOJA MPOAYKTa pEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OOMeEHa,
NOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEEICHUE
Cpeabl pPAcTBOPOB BELIECTB C IMOMOIIBIO HWHIAWKATOPOB, H3YyUYECHUE BIIUSHUSA
pasnuUYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW pEaKIHH, pEIICHUe
AKCHEPUMEHTAIBHBIX 3a7a4 1o TtemaM «Mertamis» U «Hemertamne») ¢
coOmroIeHneM MpaBuil 6€30MacHOro0 O0palleHnus ¢ BEIIECTBAMU U J1a00paTOPHBIM
obopynoBanue™m, (HopMynupoBaTh I€db HCCJIECNIOBAHUS, TNPEICTABIAThH B
paznu4yHON (PopMme pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATH M OICHUBATH HX
JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MTPaBUIa TOIB30BAHUS XUMHUECKOU
mocyo W JabopaTopHbIM O0OpyAOBaHUEM, OOpaleHUs] C BEIIeCTBAMH B
COOTBETCTBHHM C WHCTPYKIHMSIMU TIO BBITIOJHEHHUIO JaOOPATOPHBIX XHUMHYECKUX
OMBITOB, H3KOJIOTUYECKH I1EJIECOO00Pa3HOr0 IMOBEIECHUSI B OBITY W TPYAOBOM
NEATENIBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOU



cpeabl M JOCTMKEHUs €€ YCTOWYMBOIO PAa3BUTHS, OCO3HAaBATh ONACHOCTH
TOKCHYECKOTO JEHCTBHS Ha KUBBIE OPTraHU3MBbl ONPENEIEHHBIX HEOPTaHWUYECKUX
BEIIECTB, MOHMMas cMblici nmoka3zarens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUH: OCYILECTBIATH II€JICHANPABICHHBIN MOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4yHas U y4eOHO-Hay4dHas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHYECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, epepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTaBJICHHON Yy4eOHOM 3aauei.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bu6mmoreka [IOK
11 n [lepnoanueckas cuctema XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEILECTB https://m.edso0.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 19 1 3
HMITAECKHE peariin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
2.2 M 23 1 2
craibl https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Paznen 3. Xumusi v :KU3Hb
Merto1bl TO3HAHUS B XUMUU. XUMUS U bubmuoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XuMu4ecKui 35ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
CrpoeHue 3JIeKTPOHHBIX 000JI049eK bubnuoreka [IOK
2 1
aTOMOB, KBAaHTOBEIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DIIEKTPOHHBIC KOHPUTYpaIluh aTOMOB
P Puryp bu6mmoreka [IOK
5 3JICMEHTOB B OCHOBHOM H 1
. https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
6 DNeKTPOHHBIC KOH(PUTYpaIIUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuoaudeckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
bubmuoreka [JOK
7 snemenTtoB JI. 1. MenpeneeBa, cBs3b C 1
N . https://m.edso0.ru/16957c01
COBPEMEHHOU TEOpHUEH CTpOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX 1 bubmorexa HOK
pasy https://m.edso0.ru/f8468927
VMMM MPOCTBIX U CJIOKHBIX BELIECTB 110
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rpymnIaM U nepuojam

CucreMaruzamus 1 0000IIeHNEe 3HAHUN
1o reme «CTpoeHHe aTOMOB.

9 [leproauueckuii 3aK0H U bubnmorexa LOK
P https://m.edsoo.ru/8fad2942
[Tepuoaunueckas cucteMa XUMHUYECKUX
anemeHToB JI. . Meneneeray»
Bunnl xumuueckoil cBa3u. MexaHu3MEl
10 00pa3zoBaHusi KOBAJIEHTHOM CBSI3H. bubnuoreka [JOK
BonopoaHas cBs3b. https://m.edsoo.ru/5a8072af
MexMOIeKyIIpHbIE B3aNMOICHCTBUS
BanenTHOCTh M BaJICHTHBIC
11 BO3MOKHOCTH aTOMOB. CBs3b bu6moreka [IOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
T€OMETPUUECKUM CTPOSCHUEM
12 [IpencraBneHus 0 KOMIJIEKCHBIX bu6mmoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BeniecTa MoJIeKyISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHHUs. THIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[ToHATHE O AMCTIEPCHBIX CHCTEMAX.
bubmuoreka [JOK
14 [IpencraBieHue 0 KOJJIOMIHBIX
https://m.edsoo.ru/da2c70e4
pacTBopax
HcTtrHHBIC pacTBOPHI: HACBIIICHHBIC U
15 HEHACHIIIEHHBIE, PACTBOPUMOCTD bubmorexa HOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucrannorugpats:
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK

pacTBOpOB

https://m.edso0.ru/328e653a
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Perrenue 3amay ¢ UCIOJIL30BaHUEM
OOHATHUH "MaccoBas I0JA

bubmuoreka [JOK

17
pacTBOpEHHOTO BemecTBa", "MosIpHast https://m.edsoo.ru/785e0ab4
KOHIIEHTparms"

18 Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
HEOPraHMYECKHUX BEIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000IIeHUE 3HAHUMA

bubmmoreka [{OK
19 1o Teme «CTpOoeHHE BEIIeCTBa.
https://m.edsoo.ru/8d2c6a3a
MHuoroo6pa3ue BenecTs»
KonTtponsHas pabota no temam
"Crpoenune aroma. Ileproanueckuii

20 3akoH u [lepunoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AnemMeHToB Jl. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CTpoeHue BemecTBa.

Mmuoroo6pa3ue BemiecTs"
Knaccudukanuss XauMuuecKuX peakiuii
B HEOPTraHMYECKOW U OPraHUYECKOU

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubnuoreka [JOK
BEIIECTB; 3aKOH COXpPAaHEHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIIHIX
Tennosie 3 (HEKThI XUMUYECKUX

22 eakuuii. TepMOXUMHUYECKUE Bubmorexa OK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brrurcnenus o ypaBHEHUSIM

23 XUMHYECKUX PEAKIINN U bubmnorexa [IOK

P https://m.edsoo.ru/87b13954
TEPMOXHUMHYECKUM yPaBHEHUSIM
24 CKOpOCTh XMMHMUYECKOH peaklnu, e€



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

3aBHCUMOCTB OT Pa3IHYHBIX (PaKTOPOB.
Karanus u xaranuzaropsl

25 I'oMOTeHHBIC U TEeTepOTreHHBIC PEAKITUT
[Ipaktuyeckas padora Ne 1 mo reme
26 "Bnusiare pa3iIuvHbIX (JaKTOPOB HA Bubnnorexa LIOK
. " https.//m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKITUU
97 OO6patumbie U HEOOpATUMBIE PEAKITUH. bubnuoreka [JOK
XHWMHUYECKOE paBHOBECUE https://m.edso0.ru/30952f9b
[IpaxTueckas padota Ne 2 o Teme
28 "Bnusinue pa3nuyHbIX PaKTOpOB HA bubamorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DNEKTPOTUTHICCKAST TUCCOITHAITHS.
29 CunbHBIE U c1a0bIe DIIEKTPOJIUTEL bubmorexa LOK
P ' https://m.edsoo.ru/5f766bdf
Crene”pb IUcCOoIranun
HNonnoe npoussenenune Boasl. Cpega
30 BOJIHBIX :CTBO OHB Bomo Ho Hbf)ﬁ ’ bubmorexa HOK
g P POB. BOAOPOA https://m.edso0.ru/3966cag89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPAX bubmnorexa [IOK
P P P https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTnueckas pabota Ne 3 mo Teme
32 "XHMUMHYECKHE PEAKIIUNA B PACTBOPAX bubmnorexa [IOK
P B P P https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKHUCIUTETBHO-BOCCTAHOBUTEIIHHEIE
33 eakInu. BaxHelIne OKUCIUTEIN U bubmorexa [IOK
p i https://m.edso0.ru/56226060
BOCCTaHOBHUTEIHU
34 MeTo1 3eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK

HMOHHOT0) OanmaHca

https://m.edsoo.ru/fb691387
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35 DIEKTPOIN3 PACTBOPOB U PACIIABOB bubnmoreka [JOK
BCIIICCTB https://m.edso00.ru/93fb97d2

36 Pemenune 3amay pa3sinuuHbIX TUIIOB bubnmorexa LHOK

p https://m.edso00.ru/5a859d16

37 Pemrenne 3amad pa3InyHbIX THIIOB bubmorexa HOK

flad p https://m.edsoo.ru/5afa265d

38 Cucremaru3zanus u 00001IeHUE 3HAHUMA bubnuorexa [JOK
1o TeMme "XuMHueckue peaxkuun” https://m.edsoo0.ru/c161eb85

39 KonTponsnas pabora no teme bubnuorexa [JOK
"Xumuueckue peakuun'” https://m.edsoo0.ru/a8a0a930
TTonosxeHne HEMETAJIIIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX

40 snemenToB JI. 1. MenaeneeBa u bubmorexa LOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
dusnyueckre cBOMCTBA HEMETAIIIIOB
AmtoTponsi HEeMETauIoB (Ha IpUMEpe
41 KHCJIOpoa, cephl, hochopa u bubmorexa IOK
PO, cepel, P https://m.edsoo.ru/ef92c91c
yriepojia)

42 Bonopon: nosnydaenue, puznueckue u bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA. [ 'uipuIbl https://m.edso0.ru/0aa8f613
["ayioreHsl: HAX0KICHHUE B MPUPOJIE,

bubmuoreka [JOK
43 CHOCOOBI OMy4YeHUS, PUINYECKUE U
N https://m.edsoo.ru/4e223795
XUMHAYECKUE CBOMCTBA
lNanorenoBopopoasl. Baxueiue
44 KHCJIOPOJICOAEPKAIINE COSTUHSHUS bubmiorexa LOK
poAcosepxat g https://m.edso00.ru/6b3255e6
rajJjoreHoB
45 JIaGopaTopHbIe U IPOMBIIUICHHBIE bubnuoreka [IOK

CITOCOOBI MOJIYYCHHS I'aJIOTCHOB.

https://m.edsoo.ru/6971aca4
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[IpuMeHeHue rajJoreHoB U ux
COCIMHEHUI

[Ipaktudeckas padora Ne 4. Pemenue

46 IKCIEPUMEHTAIBHBIX 33724 110 TeMe bubmorexa HOK
" P " https://m.edsoo.ru/8b26fecd
lNanorenst
Kucnopon: naboparopusie u
47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYEHHUS], bubnuorexa [JOK
(u3nyeckne 1 XuMUYEeCKHE CBONCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenune kucaIopoaa U 030Ha
bu6moreka [IOK
48 OxcHIBI U IEPOKCHTBI
g p a https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3InyHBIX THIIOB bubmorexa TOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXxOXKJIeHHE B IIPUPOJIC,
50 CH(];)CO6I)I nonﬂ EHUS qf)nimicme " bubmorexa TOK
yi s https://m.edsoo.ru/46afael6
XMUMHYECKHE CBOMCTBA
bu6mmoreka [IOK
51 CepoBonopo, cyiabduabt
POBOAOPOL, CYIbHA https://m.eds00.ru/7c875999
Kucnopoacoaep:xaiiue coeuHEHUS
52 cepbl gcfl)&j{HIZ)CTEl CBofICTIlls CepHOMU bubmorexa HOK
DAL P https://m.edsoo.ru/8cfa2548
KHCITIOTBI
[IpakTuueckas pabota Ne 5. Pemenue
bubmuoreka [JOK
53 AKCIEPUMEHTAJIBHBIX 33124 10 TEME
" . | https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coenuHeHus
A30T: HaX0Xk/I€HUE B TIPUPO/IE,
54 CHOCOOBI OMyYeHUS, PUINIECKUE U bubnuoreka [JOK

XHMHUYECKHE CBOMCTRA. AMMI/IaK,
HUTPpHUIbL

https://m.edsoo.ru/badd2255
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Kucnopoacoaepxaiye coeTMHEHUS

bubmuoreka [JOK

55 . Ocob i i
azota. OcOOEHHOCTH CBOMCTB a30THOM httos://m.edsoo.ru/e2965afe
KHCIIOTHI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUMN. bubnuorexa [JOK
A3oTHBIE yoOpeHus https://m.edso0.ru/129f5059
®docdop: HaAXOXKACHHUE B IPUPOJIE,

57 crocoObl MONTyYeHus, PU3NIECKue u bubnuorexa [JOK
XUMHUecKue cBoicTBa. dochuabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunasl docdopa,

58 (1)00(1)2; cg)neq)m;)mne kuciotel. Comu bubmorexa OK

peosep ' https://m.edso0.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [IOK
coequaeHnil. DochopHbIie ynoOpeHHs https://m.edsoo0.ru/a218070a
[Ipaktrueckas padota Ne 6. Permenue

bu6mmoreka [IOK
60 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
https://m.edso0.ru/8175ac3f
"AzoT 1 pocdop u ux coequHeHUA"
VYrnepoa: HaXxoKJIeHUE B PUPOJIE,

61 AJUIOTPOITHBIC MOIU(PUKALIHH; bubnuoreka [JOK
(bu3UYecKre 1 XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxkcup yraepoga(ll), oxcn

62 e I:)YZ(I\I;) . (OJ'I)LHa}I KfICJIOTa u eé bubmorexa HOK
yHIEpoR > I https://m.edsoo.ru/dba58adf
colu

63 Pemrenue 3agau pa3auyHbIX TUIOB bubmmorexa [JOK

AP https://m.edso0.ru/6029b609

64 Kpemuwuii: HaxoxaeHue B Ipupoe, bubnunoreka [JOK

CITOCOOBI MOJIy4CHUA, (I)I/I?»I/IIICCKI/IC 151

https://m.edsoo.ru/143558ab
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XUMHYECKHUE CBOUCTBA

65 Oxkcun kpemuus(1V), kpemaueBas bubnuoreka [JOK
KHCI0Ta, CUIINKATEI https://m.edso00.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [JOK

66 coenuHeHni. CTEKII0, €ro MoJIydeHue, https://m.edsoo.ru/393cdac0
BHUIBI CTEKJIA https://m.edsoo0.ru/5823cefb

67 Pemrenne 3amad pa3InyHbIX THIIOB bubmorexa HOK

lad p https://m.edsoo0.ru/b624f801

68 CucremaTtu3zanus 1 000011eHNEe 3HaHUN bubnuorexa [JOK
o teMe "HemeTtaymsr" https://m.edsoo0.ru/6e864db5

69 KounTponbHas paborta o teme bubnuoreka [IOK
"HemeTtanaer" https://m.edso0.ru/d0484c76

70 AHaln3 pe3yabTaToB KOHTPOJIBHON bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo0.ru/2b7e9510
ITonosxeHnne MeTajliIoB B
[Tepuoanueckoit cucreMe XUMUYECKUX

71 ai1eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK

] P https://m.edso0.ru/9839c16¢c
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume ¢puznuecKkre CBOMCTBA
12 MeTauioB. [IpuMenenne MeTamios B bubmorexa LHOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE

73 CmnaBsl MetaioB. Kopposus bubnunoreka [JOK
METaJIOB https://m.edso00.ru/42b872e3

74 Pemrenune 3amau pa3IUUHBIX THIIOB bubmmorexa [IOK

AaTp https://m.edsoo.ru/e3de37b6

75 DNEKTPOXUMHUYECKUH P HAIPSHKEHUM bubnunoreka [JOK

MeTajuioB. O0mue crnocoob! MOTydeHHS

https://m.edsoo.ru/94eb377a
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METAJLJIOB

O6mas xapakrepuctuka MetayioB |A-
rpynnsl [leproanyeckoi cucteMbl
XMMHUYECKUX 3JIeMeHTOB. Harpuii n

bub6mmoreka [{OK

76 KaJIMii: oJTy4eHue, pu3ndecKue u https://m.edsoo.ru/e12c26b3
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSTMHEHUN
O6mas xapakrepuctuka metayion |HA-
rpynnsl [leproanyeckoi cucteMbl

77 XUMHUYECKUX JIEMEHTOB. Maruuii u bubmuorexa [JOK
KaJIbIUI: ToJTy4eHue, pusndeckue u https://m.edso0.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78 JKEcTKoCTh BOABI M CITIOCOOBI €& bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AIOMUHWMI: TIOJTydeHue, GU3ndecKkue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA, MIPUMEHECHHUE https://m.eds00.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUJIPOKCHU]IA ATTFOMUHUS, bubnuoreka [JOK
TUJIPOKCOKOMIJIEKCHI ATFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[IpakTuueckas paborta Ne 7. Pemenue

82 AKCIEPUMEHTAJIBHBIX 33124 10 TEME bubmmorexa [JOK
" " https://m.edsoo.ru/27a4af43

Mertanibl T1aBHBIX TOATPYIIT

OO1as XxapakTepUCTUKA METaNIOB

83 no6ouHsIx noarpymi (b-rpymm) Bubmmorexa LIOK

Hepnozmqecxoﬁ CUCTEMBI XUMHNYCCKHUX

https://m.edso0.ru/610d7431
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9JICMCHTOB

duznueckre 1 XUMHUYECKUE CBOUCTBA

84 XpOMa # €ro COeIUHEHNH, UX bubnmorexa LOK
P ’ https://m.edso0.ru/9911bef3
MIPUMCHCHHE
Baxwueline coeMHEHNs] MapraHiia.
85 ITepMmanranar xanus, ero bubnmorexa LOK
P y https://m.eds00.ru/039d69c8
OKHUCIIUTENBHBIE CBOICTBA
dusnyeckue U XUMHUUECKUE CBOMCTBA
86 )Kenesa v ero coequHenuii. [lonyuenne bubmmorera [TOK
8 ] v https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUTaBOB XKelle3a
dusnyeckue U XUMHYECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHNN, UX bubmmorexa [OK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckre 1 XUMHUUECKHE CBOMICTBA
88 IIMHKA ¥ €T0 COSAMHCHUH, UX bu6mmoreka [IOK
NpUMEHEHHE. [ UIPOKCOKOMIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[Ipaktuueckas padota Ne 8. Perenue
bu6mmoreka [JOK
89 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtauibl TOOOYHBIX TTOATPYIIIT
90 Pemrenue 3amay pa3inuHbIX THIIOB Bubmorexa OK
p https://m.edso0.ru/a8b83d83
O000I11IeHNE U CUCTEMATH3ALIMS
bubmuoreka [JOK
91 M3Y4YEHHOT0 MaTepuaia 1o TemMe
" " https://m.edsoo.ru/e91fe975
Metaniast
92 KonTponeHas paboTa o teme bubnuoreka [IOK
"MeTtamnsr" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
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paboThI, KOPPEKIIHS OIIHOOK

https://m.edsoo.ru/9ebff2fd

Posbp xuMuu B oOecrieueHuu
YCTOMYMBOTO pPa3BUTHUS YEIOBEYECTBA.

bubmmoreka [{OK

94
[TonaTHEe 0 HAyYHBIX METOJAX https://m.edso0.ru/080fe1f0
HCCIIEI0OBAHUS BEIIECTB
Hayunple mpuHIIUIIBI OpraHU3aliN
95 XUMHYECKOTO MPOU3BOJICTBA. bu6mmoreka [IOK
[TpombItieHHBIE CTIOCOOBI TTOJTYUYESHUSI https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE
96 OKPYKAaIOIIEN Cpelbl U €T bubmmorexa [IOK
Py P https://m.edsoo0.ru/9f11bf51
MOCJIEICTBUS
97 XHMHS U 30pOBbE YEIOBEKA. bubnuoreka [IOK
JlekapcTBEeHHBIE CpeICTBA https://m.edso0.ru/a6552721
98 Xumus . Pons xumun B bubmuorexa [JOK
o0ecrieueHny MAIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7h5bd2
99 KocmeTrnueckue u napgroMepHbie bubnuoreka [JOK
cpeacTBa. beitoBas xuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTENLHBIE U KOHCT HOHHLIE bubmorexa LHOK
p Pyt https://m.eds00.ru/61e69003
MaTepHuabl
XUMUS B CEIILCKOM XO3SHCTBE.
101 Oprannyeckue U MUHepPaJIbHbIE bubmnorexa [IOK
p P https://m.edsoo.ru/fd39587d
ynoopeHus
Cucremaruzaiys 1 00001IeHHe 3HAHUHI
bu6mmoreka [JOK
102 o TeMe «MeToabl MO3HAHUS B XUMUH.

XUMHS U )KU3HBY»

https://m.edsoo.ru/db979c¢70
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
MpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUH SJIEMEHT, aToM, W30TOIIHI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-2JIeKTPOHHBIE OPOUTAIIH ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aroma, HOH, MOJIEKYJa,
BaJICHTHOCT, ANIEKTPOOTPHULIATENBHOCTb, CTETIeHb OKHCIICHHS,
XMUMHYECKasi CBsI3b (O- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOWTaNIel, KpHCTAUTMYECKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJIIpHBIH 00BEM, MOJIIpHAasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JUCNEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, YTIEPOIHBIH
cKesleT, (yHKLIMOHAJIbHAs TpyINa, paauKal, H30MEphl, CTPYKTypHas
dbopmyna,  wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEpHsI), TOMOJIOTUYECKUH psifl, TOMOJIOTH, YIJIE€BOJOPOJBI,
KHUCJIOPOJ- M a30TCOJEpXKallue COCTUHEHUs, OMOJIOTMYECKH aKTHBHbBIE
BelecTBa (YrieBOIbl, JKUPHI, OCIKN), MOHOMED, TTOJMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peakiui (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SHIOTEPMHUECKUE, PEAKIIUH MOHHOIO OOMEHa, TOMO- M I'€TepOrCHHBIE,
oOpatumble M HEOOpaTHUMBbIE), PACTBOP, MIEKTPOIUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTUYECKAs TUCCOLMALINS, CTENEHb AUCCOLMAINM, OKUCIUTED,
BOCCTAHOBUTEINIb,  3JIEKTPOJIU3, CKOPOCTb XMUMMUYECKOW peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOPUH U 3aKOHBI (TCOPUS XUMHYECKOTO CTPOEHUS OPraHuYCCKUX
BetiectB A.M. BytnepoBa, Teopus 3MEKTPOIUTHUYECKON TUCCOLMAIUY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XMMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIKAIIUE B OCHOBE NMOHUMAHMUS NPUUYUHHOCTU U CHUCTEMHOCTHU
XUMHUUYECKUX SBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIADHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNUYCCKUX peaKLIHfI,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKUX 3aKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOTMYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHWM  BAXKHEUIIMX  HEOPraHWYECKHX |
OPraHWYECKUX BEMICCTB B OBITY W TPAKTHYECKOH JCATCIHHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 IMPOMU3BOJACTBA (Ha nmpumMepe
IMPOU3BOACTBA cepHoﬁ KUCJIOTBI, aMMHakKa, MECTaHOJa, Hepepa6OTKI/I

HedTH)

CpopMHpPOBaHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIMUC IIOHATHUA MPU OIIMCAHUU CTPOCHUA U

CBOWCTB HEOPIaHMYECKUX U OPTaHUYECKUX BELIECTB U UX NPEBPALICHUI

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHWHA C TIOHATUSMH W TIPEJICTABICHUSIMH
JIPYTUX TMPEIMETOB JyIsi 00Jiee OCO3HAHHOTO TIOHHUMAaHUS U OOBSICHEHUS

CYITHOCTHU MAaTCPHUAJIBHOTO €AUHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAaUMEHOBAHUS XUMHUYECKHX COEIMHEHUN MEXKIyHApOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEIECTB, OTHOCAUIMXCA K M3YYEHHBIM KJlaccaM OpraHu4yeckux U

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlIeHUS (OpPMYN HEOpPraHHMYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOopMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

MO pa3IMYHBIM TPHU3HAKaM (YUCIY U COCTaBYy pPEarupyrolluX BEIIECTB,
TeroBoMy 3(dekTy peakiuu, WM3MEHEHHUI0 CTETeHEeH  OKHCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

ChopmupoBaHHOCTE YMEHHSI XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YKIEHHOM COCTOSIHUM) U HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuoaos Ilepnoanyeckoit cucremst JI.H.
MenneneeBa U UX BAJICHTHBIE BO3MOXHOCTH, UCIIOJIB3YS MOHATHUSA S-, p-,

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




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

IIEpUOAAM U IpyIIam

ChopMupoBaHHOCTE YMEHHSI COCTABJISTh YPAaBHCHHS XUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKInit

7.2

YpaBHEHUS PEaKUHMM pa3IMYHbIX THUIIOB; IIOJHBIE M COKpAIEHHBIE
YpaBHEHUS peakluii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakiuii THUAPOIN3a, PEeaKlHni KOMILIEKCOOOpa3oBaHHUs (Ha MpUMeEpe

TUAPOKCOKOMIUIEKCOB ITUHKA U aJTFOMUHHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPIKIATH:

8.1

Ha KOHKpPETHBIX TMpUMEpax XapakTep 3aBHCUMOCTH PEaKIMOHHOMN
CIIOCOOHOCTH OpPraHMYECKUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3aUMHOTO BJIMSHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJIaX, a TAaKXKe OT 0COOEHHOCTEH pean3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaKkLnuii

8.2

XapaKTCpPHBIC XHUMHUUYCCKUC CBOMCTBa BCOIECTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUI XUMUYECKUX peaKInii

ChopmMupoBaHHOCTh yYMEHHUSI XapaKTepU30BaThb COCTaB W BaKHEWIINE
CBOMCTBa BEIIECTB, MNPUHAMICHKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeIMHEHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YIIAEBOJAOPOIbL, TPOCThIE S(PUPHI, CHUPTHI, PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTBHI, CJIOKHBIE 3(HUPBI, KUPbHI, YIIIEBOJbI, aMHHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUETHl MO XUMHYECKUM
dbopMynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUd C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BCIJ_IeCTBa) MNpoAYKTa pCakuuun, €CjInu OJHO
N3 UCXOAHBIX BCUICCTB NaHO B BUAC paCTBOpa C OHpG,[[GJ'IéHHOﬁ MacCcoBOM

J0JIel pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JJ0JIM, BBIXOJIa MIPOAYKTa pPEaKIH

10.3

TeTI0BOro 3ddekra peakuit

10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

M0 HaXOXXJICHUIO XUMHUYECKON (bOpMYJ'ILI BCIICCTBA




11

Bianenue cucremMoi 3HaHUK O METOAAX HAY4YHOI'O IIO3HAHHUS SIBICHUHN
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IIPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIEI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XMMUYECKUX SBJICHUH, HUMEIOIIMX MECTO B IHPUPOJE,

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

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (MCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUII SKCIEPUMEHTAIbHON IPOBEPKU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XUMHUYECKUX
peakuuid M MPOTHO3UPOBAHMUS BO3MOMKHOCTEHM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Uil OOBSICHEHUS M IMPOTHO3ZUPOBAHUS
SIBIICHUM, HMMEIOIUX €CTECTBEHHOHAYUHYIO MPUPOIY; JUISl TMPUHATHS

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

13

CdopMHpPOBAaHHOCTh YMEHHS TUTAHUPOBATH M TMPOBOJUTH XUMUUYECKUM
OKCIIEPUMEHT (MOJYYCHHUE M M3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OPraHWYECKHUX BEIIECTB, KAYCCTBCHHBIC PEAKIIMH YTJIICBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacTio3HaBaHUIO
HEOPraHWYeCKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBHI
Oe3omacHoro  oOpamieHHss ¢ BemeCTBaMHM U J1abOpaTOPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITH HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nmuuHON  (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX TOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJIE€HANPABICHHBIA MOUCK
XUMHUYECKOU MHGOPMAIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaruu, cetb MHTepHeT u
Ipyrue), KpPUTHYECKH AaHaJM3UpOBaThb XHMHUYECKYI0 HH(OpMAIIHUIO,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IOCTABJICHHOM

y4eOHOiIl 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsSI NPOrHO3MPOBATh, AHAJIM3MPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIEACTBUM OBITOBOM M MPOM3BOJICTBEHHOM MEATENBHOCTH 4YEJIOBEKA,
CBSI3aHHOW C mepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaThb  OINACHOCTb  BO3JCHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTelsl IpenebHOU
JONMYCTUMOW KOHILIEHTpalluM, W TOSACHATh Ha TIpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEJHOIO BO3AECHCTBUS HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
O XuUMHUmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUU

1.1

Crpoenne BemectBa. CoBpeMEeHHasi MOJIENb CTPOEHUs aTtoMa. PacmpenencHue
OJICKTPOHOB TII0 JSHCPIreTHUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BageHTHbIE 27I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmuueckux onemeHtoB JI.MI.  Menneneesa.
®usnueckuit cmpica [lepuogmueckoro 3akona .M. MenneneeBa. IIpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIIEMEHTOB M HMX COCIUHEHUH 0
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B H3MEHEHHM CBOWCTB MPOCTHIX

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

1.3

BanenTHOCTh. DEKTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Bunpl xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, MeTaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBbI e€ oOpa3oBaHms. MeXMOJIEKYIISIpHbIC B3auMOIeiicTBUs. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHs. THIbl KpUCTATIMUYECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMUYECKON PEIIETKU

1.5

Xumudeckass — peakmusa.  Knmaccudukamwss ~— XMUMHYECKMX — peakiuid B

HeOpFaHquCKOﬁ u OpF&HH‘ICCKOﬁ XAMHH. 3aKOH COXpaHCHUA MACChl BEIICCTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dekThl XuMUYeCKUX peakiuil. TepMoxuMuyeckue ypaBHEeHUs

1.8

OOpatumble peakuuud. XuUMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, micCJIO4YHasd. CreneHb

nucconuan. Peaknuyu HOHHOTO 0OMEHa

1.10

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

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd HOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApPHAA  KOHOCHTpalUsl. HacpllieHHBIE W HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHeHnil. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAJIOB (HATpUM, Kalauil, KaJblUH,
MarHvii, aJTFOMHHHHA, ITUHK, XpOM, JK€JIe30, MeAb) U HX coeauHeHud. OOme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHYECKHE CBOWMCTBA BAXXHEWUITUX HEMETA/NIOB (TaJOr€HOB, CEPHI, a30Ta,
dochopa, yrmepoga W KpeMHHS) HW = HMX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

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

Kj1accaM

2.5

#HH##Par#H## 1 nenTudukanusi HeOpraHM4Ieckux coequHeHnii. KauecTBeHHbIS

PEaAKIIMK Ha HCOPraHMYCCKUC BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMOJIOKCHHUA  TCOPpHUU XUMHUYECKOTO CTPOCHUA OpPTraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiIepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHUYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuaM3anuu
opOuTasneii aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO

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

3.2

[lonsatue o  dyakumoHanmpHOM  Tpymnme.  OpueHTarmoHHble  Y(HPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKaliu OpraHUYecKux BemiecTB. Homenkmarypa
OpraHMYECKUX COEJMHEHUH (CUCTeMaThyeckas) W TpPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOMHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. I[loHsTHE O

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

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHUHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_II/I(I)I/IKB. CBOMCTB ILMKJIOAJKAaHOB C MaJbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOT'O 3aMCIICHUA

3.6

Ankennpl. XMMUYECKHUE CBOMCTBA: pCakiun nMpuCOCANHCHUA (FaJ'IOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHHC, FI/I,[[paTaLII/IH), ropCeHusA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J1a6opaTopHI>1e CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alIKaJHEHOB: peakuuu MPUCOCANHCHUSA




(rugpupoBaHMe, TaJOTEHUPOBAaHUE), TOpPeHMsT U noiaumepusauuu. [lonyueHue

AJIKaAUCHOB

3.8

Ankunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
TUAPUPOBAHUE, TUIpATallUs, T'HIPOraJIoT€HUPOBAHUE) KaK CIOCOO MOJyYEHMS
NOJIMMEPOB M JPYTHX IIOJE3HBIX IPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUISl CBApPKU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpucoenuHeHuss (TUIpUpOBaHME, TalloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB cruposia. [lomumepusaius crupoia.

CriocoObl MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Croupter.  IlpenenbHble  OJHOATOMHBIE  CHHUPTBL. XHMHYECKHE CBOWCTBA:
B3aUMOJICHICTBUE €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HaJIM4us
TUAPOKCOTPYNIBI, C  TaJOT€HOBOJAOPOJAMH  KaK  CHOCO0  MOJydyeHHSs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »srTaHona: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs >STUJICHA.
OTUJICHITIMKOJIb U TIIMLEPUH KaK MPEICTaBUTENN IPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaeruipl. XMMHUYECKHE CBOWCTBA TPEACTbHBIX albJIETUOB: THIPUPOBAHHKCE;
Ka4eCTBEHHBIC pPEAKIUM Ha KapOOHWJIBHYIO TpyHny (peakius «cepeOpsHOro
3epkaiiay, B3aumoeiictue ¢ ruapokcuaom menu (I1). Tlomyuenue npenenbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalMs aleTWieHa. AIIETOH Kak

MPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTEL. XUMHYECKHE CBOMCTBA MMpCACIbHBIX OIHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOJ'Iy‘ICHI/Ie IOpeaACIbHbIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT. OKHCIICHHC
AJIKaHOB, AJIKCHOB, INCPBHUYHLIX CIIMPTOB, aJIbACTHUIOB. Briciiue npcacCIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Crnoxuble »pupel U kupbl. CHnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OO6patuMocth peakiuu stepudukanuu. [IpuMeHeHHe CcrnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM NpoMBINUIEHHOCTH. JKHMpBI Kak CIOXHbBIE 3(PUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHCJIOT. XMUMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKHUCIEHHE. [HAponM3, WM OMBUICHHE, >KUPOB Kak CIoco0

MNPOMBIINIJICHHOTO TTOJIYYCHHA CoJIell BBICHIHX Kap6OHOBBIX KUCIIOT. MblTa Kak




COJIM BBICHINX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA IVIFOKO3bl: pEaKkIMM C Y4acTHEM CIUPTOBBIX U
QIBJICTUHON TPYII U MOJIOUHOKHCIOE OposkeHue. [IpuMeHeHue IIIOKO3bI, €€
3HAYEHHE B KU3HEJEATEILHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MalbTo3a.
BoccranaBnuBaromue M HEBOCCTAHABIMBAIOUIME —JUCAaXapuisl. [ umposns
mucaxapunoB. Ilommcaxapunael: kpaxmai, riukored. CTpoeHHE MaKpOMOJIEKYII
KpaxMasla, TJMKOT€HAa WU Me/UIoj03bl. Du3uyeckne CBOWCTBA Kpaxmanaa U
IIeJUTIONI03bl.  XMMHYECKHEe CBOMCTBA KpaxMmMasla: THUAPOIM3, KadeCTBEHHAs
peakius ¢ HMOoA0M. XMMHUYECKHE CBOICTBA IIEUTIONIO3BI: THAPOJN3, MOIyYeHHE
s3¢upoB uemwnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYeCKHE OCHOBAHUS: PEAKIIMU C BOJIOH, KUCIOTaMH,
peakius TOpeHHs. AHWUIWH KakK TMPEACTaBUTENIb apOMATHYECKHUX aMHUHOB.
XWMHUYECKHE CBOWCTBA AaHWIWHA: B3aWMOJCHCTBHE C KHCIOTaMU, OpPOMHOM
BOJIOM, oOkucieHue. lloilydeHne aMMHOB QJIKWJIMPOBAHMEM aMMHAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI M O€NKHu. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpraHUYECKUe
coenuHeHusi. OCHOBHBIE aMUHOKHCIOTHI, OOpasyromue Oenku. XUMHUYECKHE
CBOMCTBa OEJKOB: THUAPOJM3, JACHATYpalus, KaueCTBEHHBIC (I[BETHBIC) pEaKIMU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHus: MoyieKyln. OCHOBHbIE CIIOCOOBI MOJYYEHUS BBICOKOMOJEKYISIPHBIX
COEIMHEHUI: peakIy MoJuMepu3alnu U nojaukoHaeHcanuu. Krnaccudukanus

BOJIOKOH

3.19

#H#Par#H# 1 nenTudukanms OpraHUIeCKUX coequHeHui. Permenue

OKCIICPUMCHTAJIBHBIX 3a/]a4 Ha paClio3HaBaHUEC OPTaHNYCCKHUX BCIUICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMHsl B TIOBCEAHEBHOW >KuM3HHM. IlpaBuna Oe3omacHOM pabOTBI C EIKHUMH,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMHs 4 310poBbe. XUMHS B MEIUIMHE. XUMUS U CEJIBCKOE XO35UCTBO. XUMHUS B
HPOMBIIUIEHHOCTH. XHMMHUSl U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HeTSIHOM
rasbl, UX COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (IPUPOIHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMuA U JKOJOTHA. XMMHUYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelpl U €ro
nocnenctBus. Oxpana rugpocdepsl, NOYBBI, aTMochepsl, (Gaopsl U ¢dayHbl OT

XUMHUYCCKOTO 3arpsA3HCHUs. Hpo6ﬂeMa OTXOJO0B H MMOOOYHBIX MMPOAYKTOB.




AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OOmue mpencTaBiICHHUs] O MPOMBIIUICHHBIX CIIOCO0aX MOMYYCHHS] XUMHUYECKUX

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

4.4 nBetHas  Metauryprus. CTEKIO0 HW  CWIMKaTHas  MPOMBIIIJICHHOCTb.
[MpombinienHass  opranuveckas  xumus.  CheIpb€ I OpraHUYeCcKOM
POMBINIJICHHOCTH

S HHHPar### Tunbl pacyETHBIX 32129
#H##Par#H##Pacu€Tpl Macchl BEIECTBA UIH 00BEMA Ta30B IO U3BECTHOMY

5.1 KOJINYECTBY BEIIECTBA, MACCE WM 0OBbEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB

5.2 ###Par###PacuéTel TerI0BOro 3Pdexra peakuu

5.3 ###Par###PacuéTel 00bEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIMSIX

5.4 #H##Par#H##PacuéTe Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB

' peaxiuu, eciiv OJTHO U3 BELIECTB JAHO B U30BITKE (MMEET MPUMECH )
55 #H##Par#H#Pacu€Tel MaccOBOM MIIH 0OBEMHOM JTOJIM BHIX0/1a TPOTYKTA PEAKIIUN
' OT TEOPETUIECCKH BO3MOKHOTO
#H##Par#H#PacuéTel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHNH,

5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PacTBOpa C OMPEICIEHHON MAacCCOBOM J10JI€H
pacTBOPEHHOTO BEIIECTBA

5.7 #H##Par#H##Pacd€Thl ¢ UCNOJIb30BaHUEM TTOHATUI «MacCOBas OIS, «MOJIIpHAS

' KOHLIEHTPALUsA», «PAaCTBOPUMOCTE)
#H##Par#H#HaxoxaeHre MOJICKYJISIPHOU (POPMYJIbI OPraHMYECKOTO BEIIECTBA T10

5.8 €ro IVIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIUX B €r0 COCTaB, MU O

IPOJIYKTaM CrOpaHHs
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