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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctranaapre COO, c¢ yuérom KoHnenuuu mnpenoaaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, peanumzyemMoe B ychnoBusx AuddepeHIMpoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4YeHHs] B OpraHM3alusx MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIejieH, coaepkaHusl,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(POPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil  obecrieunBaeT
NOJIyYEHHE TNPEICTABICHUS O LENX, COAEpXKaHUM, OOILEeH CTpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OPraHM3alMOHHO-TUIAHUPYIOLIAsl, KOTOpasi MPEeyCMAaTPUBAET ONpPEICIICHHE:
OPUHLMIIOB CTPYKTYpPUPOBaHUS W  IOCJIEIOBAaTEIbHOCTH  H3y4YEHUS
yuyeOHOro  Marepuana, KOJMWYECTBEHHBIX U  KAuyeCTBEHHBIX  €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriayOn€HHOTO U3YUEHUS! XUMHH:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE 1JIs
M3yUeHUsI B  paMKaxX OTACNIbHBIX Mpoduied, mpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e 1a€T MPUMEPHOE paCHpeIClICHHEe YYEOHOTO BPEMEHU, PEKOMEHIYEMOT0 JIJIsi
U3YYEHUS OTJEIbHBIX TEM;

elIpe/JIaracT MPUMEPHYIO  IOCIEI0BATeIbHOCTh HM3Y4YEHUS  y4yeOHOTro
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e 1a€T METOIMUCCKYIO UHTEPIPETALINIO 1IeJICH U 3a7a4 U3YUYCHUS MpeMeTa Ha
yrayoJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEeMCTBEHHOCTh C OOYy4YeHHMEM XHMHU Ha YpOBHE OCHOBHOT'O OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJDKHA OMNpPEAeNIThbCsl B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMHUSL HAa YpPOBHE VYIJyOJIEHHOTO W3Y4YEHHsS HANpaBlI€H Ha pealu3aluio
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 wu3yueHHE mpeaMeTa «XHUMHs» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax mpodeccuonanbHoro oopasoanus. Hapsay c atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATILHOIO Pa3BUTHA OOydaronuxcs, Ha (OpMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeiMeTa «XuMUs» Ha YpOBHE YIIyOJEHHOTO U3Y4YEHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npussThl nojoxenuss OI'OC COO o paznuuusax 06a3oBOro U yriayO0ia€HHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MNpeaMera. JTa cucTema
3HAHMM TIOYy4YaeT OMNpeNeIEHHOEe TEOPETHUECKOEe JOMOJTHEHUE, MO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX W CBOMCTBAX UX COCAMHEHWU HAa OCHOBE PACHIUPEHUS U YIIIyOJICHUS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHaMmuku. W3yueHue mnepuoanydeckoro 3akoHa u Ilepuogumyeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHnud, a Takke ¢ TOYKH 3pEHUS MEXaHU3MOB €€ oOpaszoBanwus. M3yueHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yNemNseTcs 0co00e BHUMAHMUE BOMPOcaM 00 SJEKTPOHHBIX d(ddekTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JONOJHEHWA K oOmeld cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YyYEHUHM TpeAMEeTa B JIaHHOM CJydyae akIeHT OyneT cienaH Ha OOUIHOCTh
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, DJIEKTPOJIM3a, IPEICTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHHUSI XMMUYECKOW  OpraHuM3aluu  KJIETKA  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIy)KaT OCHOBOM I H3yYCHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun y4yeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
JNEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYyphl. Pemenue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e popMupOBaHME TpENCTAaBICHUN: O MaTEpPUATLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €CTECTBCHHBIX HayK M e€ BeAylledl poiu B OOECICYCHHH
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00ecnevyeHnn paloHaIbHOTO HPUPOJONOIL30BaHUA, B (HOPMUPOBAHUHU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

*eOCBOCHHE CHUCTEMbl 3HAHWW, JIEKAUIMX B OCHOBE XHMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpPA: PyHIaMEHTATbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XAMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

» popMupoOBaHUe y oOyyJarommuxcs OCO3HAHHOT'O MOHUMaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XWMHH, IJI OOBSICHCHHUS U
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

o yTyOJICHUE TIPEJICTABIICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUISI TIPUOOPETCHHMsSI yYMEHHH OpPHUEHTHUPOBATHCA B MHUPE BEIIECTB H
OOBSCHCHHS XWMHUYCCKHMX SIBJICHWM, HMMCIOIIMX MECTO B TMPUPOJE, B
NIPAKTHYCCKOM JIEITEIbHOCTH ¥ IIOBCETHEBHOM KU3HH.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
IpPUOOPETAIOT TAKKE LEH U 3a1a4H, KaK:

e BOCIIUTAaHUE YOEKIEHHOCTH B MMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAKECHHUS
K TIpOIleCCy TBOpYeCTBa B OOJACTH TEOPETHUECKUX U TMPHUKIATHBIX
UCCJIeIOBaHUMN B XUMUH, dbopmupoBaHue MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

ePa3BUTHEC MOTHBAIIMM K OOYYCHHI0O W TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e PA3BUTHE IM03HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e popMupoOBaHHE yMEHWH H HABBIKOB PAa3yMHOr0 MPHUPOOMOIL30BaAHMUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui 3ieMeHT. M3otonsl. CtpoeHue
AJNIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIE UYMCIA. DHEPreTHUECKHE YPOBHU U
noaypoBHH. AToMHbIe opOuTanu. Kinaccupukauus XuMu4ecKux 31€eMeHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DneKTpOoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(UTypaluyd HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

Ilepnognueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsi3zp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOECHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNnmaM W MEpUOJaM. 3HA4YCHUE
nepuoanyeckoro 3akona J[.1. Mennaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTajindeckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3U: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEPTHs U JJIMHA CBSI3U. [[0IspHOCTD, HAIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJEHTHOM cBs3u. KparHele cBa3u. BopopoaHas CBs3b.
MexMOneKyspHbIE B3aUMOAECHCTBHS.

BajleHTHOCT, M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTellb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEJIMHEHHH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemecTtBa  MOJIEKYJADHOIO M HEMOJIEKYJSIDHOIO  CTpPOCHMA.  THIIbI
KPUCTAJTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHblie pactBopsl. IIpeacrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PacCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukarus n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
HAa3BAHUS OTIEIBbHBIX MPEACTABUTENEH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanusa XuMUYECKUX peaklvii B HEOPraHUYECKOM M OpraHu4ecKOu
XUMHH. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS M NPEBPALLCHUS



SHEPIUM MpHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepmoxumMnyeckue ypaBHEHUSI.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUyHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u Kkataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSIONIME HA IMOJOKEHHE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpaTypa, AaBJICHUE U KOHILEHTPALIUM BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Ccla0ble AJIEKTPOJIHTHIL.
Crenennp mguccornuanuu. Cpena BOJIHBIX pPacTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienounas. Bomopoaueiii mokazatens (PH) pactBopa. I'maponus coneii. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE — peakinuu.  CTeneHb  OKUCIICHUS.
OkucnuTeNlh W BOCCTAaHOBHUTENb. I[Ipomecchl OKHUCIEHHS] W BOCCTAHOBJICHWS.
Baxxneiimue OKUCIUTENIM W BOCCTAaHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIaBOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpPOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJIENIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOINBIO HHIWKATOPOB, M3YYEHHE BIUSHUS Pa3IMUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckass XuMusl.

[Tomoxxenne HemetaimioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DU3HUYECKHE
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETA/UIOB (Ha IMpUMEpe KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

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

I'anorensl. HaxoxaeHnue B mpupoje, CrocoObl MOMydeHHS, (GU3UYCCKHE H
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOJYUYSHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3oH. JlabopaTopHble W NMPOMBINUICHHBIC CIOCOOBI TOJYUCHUS
Kuciaopoja. Ou3ndeckue M XUMHYECKHE CBONCTBA M MPHMEHEHHME KHUCIOpoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI TMOJMy4deHHUs, (U3NUECKHE U
xuMu4deckne cBouctBa. CepoBogopon, cyiabduabl. Oxcum cepwi(1V), oxcua



cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOTHI. [IpuMeneHune cepol U €€ COCAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CHOCOObI MOMYYEHHS, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCHIBI a30Ta. A30THCTas U a30THAs
KHUCJIOTHI U UX coil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue azora
U €ro COeIMHEHHU. A30THbIE Y100OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota U e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
duznyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepoma(lV), yronpHas kuciora u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. IIprMeHeHne MpoCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €r0
COECIMHEHUH.

Kpemunii. Haxoxnenue B mpupojne, crnocoObl MOJydeHUs, (PU3NYECKHE U
xumuueckue cBoirictBa. Oxcupn kpemuusi(1V), kpeMHHUEBas KUCIOTa, CUIUKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuonnueckoil cucTeEMe XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY U TEXHUKE.
CmuiaBbl METAIIOB.

DONEKTPOXUMUYECKUM psifi HampspkeHud MetaiwioB.  OOmme  crnocoObl

MOJTy4YEHUS METaJUIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIus,
anekTpomeramutyprusd. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOPPO3HH.

O6mrass xapakrtepuctuka meTawioB |A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuit u kammii: monmydeHue, QU3NUECKUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mras xapakrepuctuka metamuioB |IA-rpynmer [lepuonnyeckoit cUCTEMBI
XUMHYECKUX DJJIEMEHTOB. MarHuii M Kalublui: ToJdydeHue, (QU3NYeCKue W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro coeAuHeHUuM. Am@oTepHble CBOWCTBA OKCHAA U
TUAPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miasi  XapakTepuCTUKa METAIOB Mo0ouHbIX noarpynn (b-rpymmn)
[Teproanyeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



OuU3NYECKUEe U XUMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHud. OKCHUIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U guxpoMartbl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

OuU3nUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

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

DU3nYECKUE U XMMUYECKUE CBOWCTBA MeIU U €€ coenuHeHui. [lonydenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: nomydyeHue, (QuU3MUECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCTMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYCHMS BEIIECTB W WX NPEBPAILCHUN:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWUMOJCHCTBUE
MICJIOYHBIX U MIETOYHO3EMENbHBIX METAUIOB C BOJIOW (BO3MOXKHO HMCIIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), B3aMMOJIEUCTBUE IIMHKA M JKejle3a C pacTBOpaMU KHUCIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB AJTIOMHUHHMS U ILMHKA C
pacTBOpaMy KHCJIOT U IIEJI0OYEH, pEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 [0 TeMaMm
«l"anorens», «Cepa u e€ coenuHeHU», «A30T U (Hochop U HX COCTUHEHUS»,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr YCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [loHsTHe
O Hay4HbIX METOJaX I[O3HAHUS M METOJOJIOTUM HAY4YHOrO HCCIIEIOBaHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
CIIOCOOBI MOTYYEHUST BKHEHIITUX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAaKa,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH CPeAbl U €r0 IOCIEACTBUS.
Ponp xumMuu B o6ecriedeHrH SHEPTeTUUECKOM 0€30MaCHOCTH.

Xumusg H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojab XuMuu B pa3BUTUHA MENULIMHBI.

XUMUSI TUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBble 100aBku. Ponb xumuu B
o0ecreueHn MUIIEBOM 0€30MacCHOCTH.

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xumus. I[lpaBwma
0€30MacHOr0 MCIOJIb30BAHMS MPENapaToB OBITOBOM XWMHHM B TMOBCEIHEBHOM
KU3HU.



XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
0eToH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHbIE YI0OPEHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 1 5ekTpoHuky. HanotexHonoruu.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BemecTBa Wi 00bEéMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEI[ECTB MMEET MpUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peaKkuuu, €CIu OJHO M3 BEUIECTB JaHO B BHUJAE pPacTBOpa C ONPEAcIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJMM H MOJISIPHOU
KOHIICHTpPAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKUA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
HEeopranmyeckoi xumuu B 11 Kiacce oCyIlecTBIsETCS Yepe3 MCIMOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSITHH, TPUHATHIX B OTAEIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mMe ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KiaccuUKaIus, NEePUOJUIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEIIb, MOJEITUPOBAHUE.

@usnka: Marepusi, MHUKPOMHUp, MaKpOMHUp, aTOM, DIJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUIN YPOBEHbD,
BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, WJICATbHBIA Tras,
¢du3nueckre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPT U, Macca.

buonorus: kneTka, opranusm, skocuctema, ouocdepa, MeTaboIM3M, MaKpPO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOMbI, HYKIENHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U ITIOTOK YHEPTUHU B 3KOCUCTEMAX.

['eorpadusi: MuHEpadbl, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCcypesl.

TexHonorus: XUMU4YeCcKass MPOMBIIUIIEHHOCTh, METAJLUIYPIUS, CTPOUTEIIbHBIE
MaTepHUaibl, CEIbCKOXO3IUCTBEHHOE NMPOU3BOACTBO, MUIIEBAS MPOMBIIIEHHOCTD,
dbapmarneBTHYECKAS MIPOMBILIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX
MPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB, JJIEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNUA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmUMHCST POCCHUMCKONM TPaXKJAaHCKOM MJICHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMYECKOU KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LIEJIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3alui 00pa3oBaTeIbHON Aes TETbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYaIONIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYeOHBIX M TMO3HABATEIBHBIX 3aJ1a4, BBHIMOTHECHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAydYHOMY HACJIEIUIO
OTEUYSCTBEHHON XMMUH;

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



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;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMU, 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 TOCIIEICTBUI
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

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

coOJIFO/ICHUST TIpaBUJI OE30MAaCHOr0 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 PEIICHUUM MPAKTUYECKUX 3ajad
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, JIOISM TpyJAa U pe3yJibTaTaM TPYJIOBOW JEATEIbHOCTH;

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 HCIOJIb30BaHUS JOCTIXKCHUM XUMUU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpakTUKe, CIHOCOOHOCTU W YMEHHUsSI AaKTUBHO TMPOTHUBOCTOATH HJICOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUN PAIMOHAIIPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
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
OUMBWIN3ALUMA: B €€ T'yMaHUCTUYECKOW HAIMpaBICHHOCTH W Ba)XXHOM pOJIM 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 TPYJa M IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO WieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, 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 CUTYAIUAX;

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 pa3iuyHbIX chepax npodhecCHOHATbHOM
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYUYHbIE MOHSATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BaHNE, HAOIIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IpYyTHe);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThI AESITEIbHOCTH C TOCTABIECHHBIMHU LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHS NIl OOBSICHEHUSI OT/IETBHBIX (PAaKTOB U
SIBIICHUM;

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

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTM U TMPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUUYeckas Qopmylsia, YpaBHEHHE XUMHYECKOU



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

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
NIO3HAHUSA W OCHOBHI JIJIs1 (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYEHHYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIIOATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOH UCCIICAOBATECIBLCKOW W MPOCKTHOM
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPOpMaluu (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoOBaTH 3aMPOChl U MPUMEHATh PA3NTMYHBIE METOIBI MPU TIOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

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

CaMOCTOSATEIbHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMY  TPEACTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTHYeCKre) 3HAKU M CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



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

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alii y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISATH CBOIO I10O3HABATENIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3¢ (PexTUBHBIN CcrMoco0 HMX pemieHus ¢ y4€TOM TOJYyYeHHsS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YpPOBHE CpeaHero oobmero o0pa3oBaHUs BKIIOYAIOT CreU(UUESCKUe
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’Ke B PEaJbHbIX )KU3HEHHBIX CUTYaIIUSAX, CBSI3aHHBIX ¢ XUMHEl. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

11 KJIACC

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

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepuaIbHOM €IWHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHN NPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTOMYMBOIO



pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MAaTepPHalOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIEUCHHM PAlMOHAIBHOIO MPUPOIOIOIL30BaHUs, B
dbopMUpOBaHUM MUPOBO33pEHHSI U OOIIEW KyJIbTypbl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOMU

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHMH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XHMHYECKHH OJJIEMEHT, aToM, SIpO aroma,

M30TOIIbI, AIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXJAEHHOE COCTOSIHUS aToma, THOpHAM3alus aTOMHBIX OpOuTajed, HOH,
MOJICKYJIa, BaJIGHTHOCTb, DJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMUYecKasi CBA3b (KOBaJieHTHAasl, WOHHAs, METa/UIMuecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasi pemérka, XUMHUYeCKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJIMTHUYECKAsT JUCCOIMAIMS, CTENeHb JHUCCOILHAIUH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dekT
XUMUYECKOU PEaKIMu, CKOPOCTh XUMUUECKON peakIuu, XUMHUIECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON ITUCCOIMAIIUU, TEPUOTAYSCKUIN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUS] MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IPEBPAIICHUSI SHEPTUM MPU XUMUUYECKUX PEAKIHUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE ITOHUMaHMUS
OPUYMHHOCTH M CHCTEMHOCTH  XMMHUYECKHX  SIBIEHUH;  COBPEMEHHBIE
IPEACTABICHUS O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaIMOJIEKYJISIPHOM  YPOBHSIX; THIPEACTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peakiui, TEpMOAMHAMHYECKUX M  KUHETUYECKMX 3aKOHOMEPHOCTSAX  HX
IPOTEKAHUs, 0 XUMHUYECKOM PaBHOBECHH, PAaCTBOpPaX M JUCIEPCHBIX CHCTEMAX;
(akToONOTrNYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAXKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JESTENBHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHUU HEOPTAHMYECKUX BEILIECTB U UX MPEBPAIlCHUIH;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOIB30BaTh XUMUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMYJ BEHMIECTB W  YpPaBHEHWW  XHMHUUYECKHX  PEaKIIHi,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCJAMHEHUSX, BHJI XUMHUYECKON CBSI3U (KOBaJEHTHas,



WOHHAsA, METa/lIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOU PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XMMHMYECKOW CBS3M M THUNA KPUCTAUIMYECKON pemeéTku, OOMEHHBId H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTABY, XUMHUECKHE PEAKIIUU 10 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3(h(EKTy peakiuu, W3MEHEHUIO
CTeNeHEel OKMCIEHUs DIIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
JIpYTHUe); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH JJIs KiIacCU(pUKAIIUN
M3Yy4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPHIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
W. MenaeneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO () YHKITNH;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEPU30BaTh »JJIECKTPOHHOE CTPOCHUE
aTOMOB ¥ HMOHOB XHMMHYECKHUX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
[Tepunognueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3YS TIOHATHUS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HUX
coenMHEeHUM 1o nepuojgam u rpynmnam llepuommyeckon cucremsr [, WM.
MenzeneeBa, BaJE€HTHbBIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH) 0OIIHE
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JMYHBIX  KJIACcCOB,  IOATBEPXKAATh
CYIIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXKJIY HEOPraHMYECKUMH BEIIECTBAMU C
IIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiii MOHHOTO OOMEeHa MyTEM COCTaBIICHUS WX TMOJHBIX W
COKpAlIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  THUAPOIU3A;  peakuuiu
KOMITJIEKCO0Opa3oBanusi (Ha MpUMeEPe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA );

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKHX PEAKIHM C YYETOM HMX SHEPIETUYECKHUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUA CKOPOCTHM XHMHYECKOM pEAKIMU B 3aBUCMMOCTH OT PAa3JIUYHBIX
(bakTOpoB, a TAaK)KE XapaKTep CMEIICHHS] XUMUYECKOTO PABHOBECHS MOJ] BIUSHAEM
BHEIIHMX Bo3jaeicTBuil (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh XUMHUUYECKUE PEaKIIHH,
JIe)KalllMe B OCHOBE MMPOMBIIIJIEHHOTO TOJYYEHHUS CEPHOW KHUCJIOThI, aMMHAKa,



o0lllMe Hay4yHbIE MPUHIHUINBl XUMUUYECKHUX TMPOU3BOJICTB; II€I€CO00PA3ZHOCTh
MIPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTH BIAJICHUSI CHCTEMOM 3HAaHMM O METOoJlaXx HayYHOIO
MO3HAHUS SBJICHUU MPUPOABl — HAOIIOJACHUE, HW3MEpPEHUEe, MOJICTUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS TPUMEHSTH 3TU 3HAHUSI TIPU SKCIIEPUMEHTAILHOM UCCIIEOBAaHUU BEIECTB
U Uil OOBSCHEHUS XMMHUYECKUX SIBICHUHM, HMMEIOIHUX MECTO B TIPUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETh: C UCIOJIb30BaHUEM
MOHSATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIEHTPAIIUS;
Macchl BEIIECTBA WU 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO d(ddekTa
peaKkIuy; 3HA4YCeHHs] BOJIOPOJHOTO IMOKAa3aTelisi PacTBOPOB KHUCIOT M IIEIOYEH ¢
W3BECTHON CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIU OJAHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PaCTBOpaA C
OTpeIeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE
(MMeeT MpUMECcH); JOJIM BBIXOJIa TPOJAYKTA PEAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHE  peakiuid  HOHHOTO  OOMeEHa,
MOATBEPIKJICHUE KaU€CTBEHHOI'0 COCTaBa HEOPraHUUECKUX BEIIECTB, OINPE/ICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHIWKATOPOB, H3YYCHUE BIUSHUS
pasnmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHYECKOW  pPEaKIuH, pelieHue
AKCHEPUMEHTAIbHBIX 3aiad 1o TemMaM «Metame» u  «Hemeramis») ¢
coOmIoIeHueM TpaBuil 6€30MacHOro0 O0palleHus ¢ BEIIECTBAMHU U J1a00paTOpHBIM
obopynoBanue™m, (HopMynupoBaTh I€db HCCJIECNIOBAHUS, TNPEICTABIAThH B
paznu4HON (opMme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATH M OLICHUBATH HX
JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOI0OATh MTpaBUila OJb30BAHMS XUMHUYECKOM
Mocy0oil M JabopaTOpHBIM O0OpyAOBaHMEM, OOpaIllEHUS C BeEIIeCTBAaMU B
COOTBETCTBHHM C WHCTPYKIHMSIMU TIO BBITIOJHEHHUIO JaOOPATOPHBIX XHUMHYECKUX
OMBITOB, H3KOJIOTUYECKH I1€JIECOO00pPa3HOr0 IMOBEIECHUSI B OBITY W TPYAOBOM
NEATEeNIbHOCTU B LEJSAX COXPAHEHHUsI CBOETO 3/I0POBbS, OKPYKaroUIed MPUPOIHOMN
cpeabl U JOCTHXKEHUs €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIMACHOCTD



TOKCHYECKOTO JEHUCTBHS Ha >KUBBIE OPTraHU3MBbl ONPENEIEHHBIX HEOPTaHWUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(OPMHPOBAHHOCTh YMEHHUM: OCYILIECTBIISITh ILEJICHANPABICHHBIA MOUCK
XUMUYECKOU MHGOpPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTaBICHHON Yy4eOHOM 3a1auei.



11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Kourpoububie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanyueckuii 3aKoH
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peakiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bu6mmoreka [IOK
XuMudeckuit anemMeHT. M30Toms! 03.09.2024 | https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnnorexa [JOK
aTOMOB, KBAHTOBBIC YHCIIa 05.09.2024 | https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) 06.09.2024 | https://m.edsoo.ru/61294af9
4 Pacnpenenenve 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OPOUTAIISIM 10.09.2024 | https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpallK aTOMOB
5 3J'IeMeII;TOB B OCHoilODZII)/I ’ 1 bubamorera LOK
. 12.09.2024 | https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHUHT
5 DNeKTpOHHBIC KOH(PUTYpAITUX HOHOB. 1 bubnuoreka [JOK
DIEeKTPOOTPULIATEIBHOCTh 13.09.2024 | https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuoauueckasi cucteMa XUMHUYECKUX
7 snemenTtoB JI. 1. Menpeneena, cBsA3b C 1 Bubmorexa OK
M M ’ 17.09.2024 | https://m.edsoo.ru/16957c01
COBPEMEHHOI Teopuel CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3 XUMHYECKHX DJIEMEHTOB U 1 bu6mmoreka [JOK
00pa3yeMbIX MU MPOCTBIX U CIOKHBIX 19.09.2024 | https://m.edsoo.ru/f8468927
BEIIECTB M0 TPYIIaM U Iepuoaam



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
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Cucremaruzanus u 00001eHue

bubmuoreka [JOK

o 3HAHUMU 10 TeEME 20.09.2024 | https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBa3u. MexaHu3MEbl
10 00pa30BaHUs KOBAJICHTHOW CBSI3H. bubnuorexa [JOK
Bonoponas cBs3b. 24.09.2024 | https://m.edsoo.ru/5a8072af
MexMOoIeKyIsIpHbIe B3aMMOICHCTBUS
BaneHTHOCTH 1 BaJ€HTHBIE
11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
AEKTPOHHOU CTPYKTYPBI MOJICKYJI C 26.09.2024 | https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COCIMHEHUAX: COCTaB M HOMEHKJIATypa 27.09.2024 | https://m.edsoo.ru/8c66b12a
BemectBa MosIeKynsipHOTO 1
13 HEMOJIEKYJISIPHOTO CTpOEHHUS. THIbI bubnuoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK U 01.10.2024 | https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[TonaTHE O AMCIIEPCHBIX CHCTEMAX.
14 [IpencraBneHue o KOJUTOMIHBIX bubnnorexa [IOK
03.10.2024 | https://m.edsoo.ru/da2c70e4
pacTBopax
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U
15 HEHACHIIIICHHBIC, PACTBOPHUMOCTb. bubmmorexa [IOK
’ 04.10.2024 | https://m.edsoo.ru/e9ccdddd
Kpucrannorugpatsr
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnuoreka [JOK
pacTBOpOB 08.10.2024 | https://m.edso0.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM
17 MOHATHH "MaccoBas A0S bu6mmoreka [JOK
pacTBOpEHHOrO BelecTBa", "MosipHas 10.10.2024 | https://m.edsoo.ru/785e0ab4

KOHLIEHTpauus"



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
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18 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPraHMYECKUX BEIIECTB 11.10.2024 | https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001IeHUE bubnuorexa [JOK
3HaHUH 10 TeMe 15.10.2024 | https://m.edsoo.ru/8d2c6a3a
KonTposnsHast paboTa o Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepunoanueckas cucrema bubnuorexa [JOK
XUMHYECKUX 3eMeHToB []. 1. 17.10.2024 | https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecT"
Krnaccudukarus XuMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubmuorexa [JOK
BEIIIECTB; 3aKOH COXPAaHEHUS U 18.10.2024 | https://m.edsoo.ru/6335cdd2
MIpEeBPALLEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
Tennossie 3 HEKTHI XUMUYECKUX

22 peakuuii. TepMoXuMHIECKue bubmorexa HOK

22.10.2024 | https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN U Eubmorexa HOK

24.10.2024 | https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM yPaBHEHUSIM
CKOpOCTh XMMHUECUKOH peakiuu, eé

24 3aBHCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB. 95.10.2024
Karanu3 u xatanuszatopsl

25 I'oMoreHHbIe U TeTepOreHHbIEC PEAKIINH 05.11.2024

26 IIpaktuyeckas padora Ne 1 o reme bubmnorexa LIOK

https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
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"Bausiaue pa3nuvHbIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKON peakuun"

07.11.2024

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

bubmmoreka [{OK

27
XUMHYECKOE PAaBHOBECHE 08.11.2024 | https://m.edsoo.ru/30952f9b
[Ipaktuyeckas padora Ne 2 o reme
08 "BrusiHue pa3nyHbIX PaKTOPOB HA bubnuorexa [JOK
MOJ0KEHNE XUMHUYECKOTO 12.11.2024 | https://m.edsoo.ru/3bf34e17
paBHOBecHS"
DIEKTPOIIUTHUECKAS JUCCOLIUALIMSL.
29 CI/IJ'IBHI;IG U cia0ble BJ)fI[eKT :nnfm bubmmorexa LHOK
P ' 14.11.2024 | https://m.edso0.ru/5f766hdf
Crenedb TUccoranuu
HNonnoe nponssenenne Boasl. Cpega
30 BO I:{I;Ix H:CTI/;: (2)113 H]I;Io Bo 21;’ : Hbfﬁ ’ bubmmorexa [OK
g P POB. BOAOPO 15.11.2024 | https://m.edsoo.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPAX bubmiorexa HOK
P B P P 19.11.2024 | https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTrueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUNA B PACTBOPAX bubmmorexa [IOK
P B P P 21.11.2024 | https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE
33 eakuy. Baxxuenime oKucInTeIn 1 bubmmorexa [IOK
DCARHIH. 22.11.2024 | https://m.eds00.ru/56226060
BOCCTaHOBUTEIN
34 MeTto 37eKTPOHHOTO (3JIEKTOHHO- bubnnoreka [JOK
HMOHHOT0) O6amaHca 26.11.2024 | https://m.edsoo.ru/fb691387
35 DIEKTPOIN3 PACTBOPOB U PACIIABOB bubnuoreka [JOK
BEIIIECTB 28.11.2024 | https://m.edsoo.ru/93fh97d2
36 Peurenue 3aaau pa3auyHbIX TUIOB bu6mmoreka [JOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

29.11.2024 | https://m.edsoo.ru/5a859d16

37 Perrenue 3a1a4 pa3inyHbIX THIIOB bubmmorexa [JOK

P 03.12.2024 | https://m.edsoo.ru/5afa265d
CucremaTu3zaius 1 0000IICHIE
38 3HaHUH 10 TeMe "XUMHUCCKHE bubmorera [JOK
" 05.12.2024 | https://m.edsoo.ru/c161eb85
peaxiuu

39 KonTponsHas pabora no teme bubnuoreka [JOK
"XUMHIUECKue peaxiun” 06.12.2024 | https://m.edsoo.ru/a8a0a930
[TosoxkeHrne HEMETAIIIIOB B
[eproandeckoit cucTeMe XUMHUYIECKUX

40 snemenToB JI. 1. MenaeneeBa u bubmorexa [TOK

o g 10.12.2024 | https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
dusnveckrue CBONCTBA HEMETAIIJIOB
AJIOTpOIUS. HEMETAJUIOB (Ha TIpUMepe
41 KHCJIoOpoa, cephl, hochopa u bubmorexa LOK
poAa, Ceprt, P 12.12.2024 | https://m.edsoo.ru/ef92c91c
yriieposaa)

42 Bonopon: nonydenue, puznueckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA. [ uapu bl 13.12.2024 | https://m.edsoo0.ru/0aa8f613
["anoreHpl: HAXOXKICHUE B IPUPOJIC,

43 crocoObl MOJTyYeHus, PU3NIECKUE U bubmorexa HOK

yi s 17.12.2024 | https://m.edsoo.ru/4e223795
XUMUYECKHE CBOMCTBA
r .B i
PONCOA-pIRall A 19.12.2024 | https://m.edsoo.ru/6b3255e6
rajloreHOB
JIabopaTOpHBIC U TIPOMBINICHHBIC

45 CHOCOOBI OTYYESHHSI TaJOTEHOB. bubnunoreka [JOK

[IpumeHeHNe raJloTeHOB U UX 20.12.2024 | https://m.edsoo.ru/6971aca4

COEIMHEHUN



https://m.edsoo.ru/5a859d16
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https://m.edsoo.ru/4e223795
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[Ipaktuyeckas padora Ne 4. Pemenue

bubmuoreka [JOK

46
3KCHepI/IMeI:'ITaJIBHBIX 3a/a4 110 TeMe 24.12.2024 | https://m.edsoo.ru/8b26fecd
T"anmorensl
Kucnopoa: naboparopHeie u
0 e € cnocoObI HOJIyUYEHHS,
47 swcexne n xmccre choficrsa BuGmorera LIOK
' 26.12.2024 | https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenue kucnopoaa u
030Ha
48 OKCU/IBI ¥ TIEPOKCHIBI bubmmotera [JOK
A P A 27.12.2024 | https://m.edsoo.ru/5¢c8816a0
49 Pemrenne 3a1a4u pa3andHbIX THIIOB bubmorexa HOK
P 14.01.2025 | https://m.eds0o.ru/2b6d8b4b
Cepa: HaxXx0XKJIeHHE B IIPUPOJIE,
50 CH(I))CO6I>I Hon21 EHUS ql)jnimicme " bubmorexa [TOK
yi s 16.01.2025 | https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOMCTBA
bu6mmoreka [IOK

°1 Cepoonopos, cysbpuas: 17.01.2025 | https://m.edsoo.ru/7c875999
Kucnopoacoaepkaiiue coe1nHEHHS

52 cephl gcfl)&j{HIZ)CTEl CBofICTIlls cepHOM bubmorera [JOK

DL P 21.01.2025 | https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTnueckas pabota Ne 5. Pemenue

53 9KCIIEPUMEHTANILHBIX 3a7a4 [10 TEME bubmotera [JOK

" P . f[ 23.01.2025 | https://m.edsoo.ru/0afb05e4
Cepa u €€ coenuHeHUs
A30T: HaX0XICHHE B IIPUPOJIE,

54 CHOCOOBI OMyYeHHS, PUINIECKUE U bubnuoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHAK, 24.01.2025 | https://m.edsoo.ru/badd2255
HUTPHUIBI

55 Kucnopoacoaepxaiue cCoeJMHEHUS bubnuoreka [IOK



https://m.edsoo.ru/8b26fecd
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azota. OcoOeHHOCTH CBOMCTB a30THOM 28.01.2025 | https://m.edsoo.ru/e2965afe
KHCITIOTHI

56 [IpuMeHeHue a30Ta U €ro COEIMHEHUN. bubnuorexa [JOK
A3oTHBIE y0OpeHus 30.01.2025 | https://m.edsoo.ru/129f5059
docdop: HAXOKACHUE B IPHPO/IE,

57 CHIOCOOBI TIOYYCHHUS, PU3NICCKUE U bubnuorexa [JOK
XxuMudeckne cBoiictsa. Dochuast u 31.01.2025 | https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl docdopa,

58 (1)00(1))(1) c((l)) e(bmz ne kucinoTel. Coym bubmorexa HOK

P li prratl ) 04.02.2025 | https://m.edsoo.ru/c7a2d429
(hochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [IOK
coenmuHeHni. DocdopHbIe yI0OpeHUS 06.02.2025 | https://m.edso0.ru/a218070a
[Ipaktuueckas padota Ne 6. Permenue

60 SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE Bubmmorexa [JOK

P A 07.02.2025 | https://m.edsoo.ru/8175ac3f
"A30T 1 pocdop u ux coequHeHU"
VYraepoa: HaXOXKICHUE B IIPUPO/IE,

61 AJUTOTPOITHBIE MOTU(PUKALINH; bubnuoreka [JOK
(bu3uYecKre 1 XUMUYECKHUE CBOMCTBA, 11.02.2025 | https://m.edsoo.ru/leb19f9e
MIPUMEHEHHE
Oxkcup yraepoga(ll), oxcn

62 e I:)YZ(I\I;) . (OJ'I)LHa}I KECHOTa u eé bubmorexa HOK
yHIEpoR > I 13.02.2025 | https://m.edsoo.ru/dba58adf
coJu

63 Pemenue 3a1a4u pa3auvHbIX THIIOB bubmorexa HOK

AP 14.02.2025 | https://m.edsoo.ru/6029b609
Kpemuuii: HaxoxieHue B IpupoJie,
64 CI'II)OCO6LI TOJT eIfPI)I (bml/lzefmfe U bubmiorexa LIOK
i ’ 18.02.2025 | https://m.edsoo.ru/143558ab

XHMHUYECKHE CBOMCTBA
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Oxkcun kpemuus(1V), kpemaueBas

bubmuoreka [JOK

65
KHCJIOTa, CUJIMKATHI 20.02.2025 | https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [JOK
66 coenuHeHni. CTEKII0, €ro MoJIydeHue, 91.02.2025 https://m.edsoo.ru/393cdac0
BUJIBI CTEKJIA T https://m.edsoo.ru/5823cefb
67 Pemienne 3amaq pa3inyHbIX THIIOB bubnmorexa LHOK
lad p 25.02.2025 | https://m.edsoo.ru/b624f801
68 Cucremaru3zanus u 00001IeHUE bubnuoreka [JOK
3Hauuii o teMe "Hemertamibsr" 27.02.2025 | https://m.edsoo.ru/6e864db5
69 KounTponbHas pabota no teme bubnuoreka [IOK
"Hemeramabsr" 28.02.2025 | https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuoreka [IOK
paboThI, KOPPEKIIHS OMIHOOK 04.03.2025 | https://m.eds00.ru/2b7e9510
Tlonoxenne MeTaJIOB B
[Tepuoanueckoit cucreMe XUMUYECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa LOK
) P 06.03.2025 |  https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK AaTOMOB
METAJIOB
OO6mume ¢puznuecKkre CBOMCTBA
72 MeTaJuIoB. [IpuMeHeHne METAIOB B Eubmrorexa HOK
P 07.03.2025 | https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmnaBsl MetaioB. Kopposus bubnnoreka [JOK
METalJIOB 11.03.2025 | https://m.edsoo.ru/42b872e3
74 Pemtenue 3amay pa3inuHbIX THIIOB Bubmorexa OK
AT p 13.03.2025 | https://m.edsoo.ru/e3de37b6
DIEKTPOXUMAYECKUHN DA HANPSDKESHUH
75 MeTanJl;JOB Oo61ue cnopcoﬂ61>1 ’ bubmnorexa [IOK
- o 14.03.2025 | https://m.edso00.ru/94eb377a

MOJIYYCHHA MCTAJJIOB
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OO0mas xapaktepuctuka Metamion |A-
rpynnsl [leproauyeckoi cucteMsl
XMMHUYECKUX 3JIeMeHTOB. Harpuii n

bubmmoreka [{OK

76 KaJIMii: ToJTy4eHue, pu3ndecKue u 18.03.2025 | https://m.edsoo.ru/e12c26b3
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTBHIX BEIIECTB U UX COCAMHEHUN
OO6mrast XxapakTepuCTUKA METAILJIOB
IA-rpynnst [leproauueckoit cucTeMbl

77 XUMHUUYECKUX JIEMEHTOB. Maruuii u bubnuorexa [JOK
KaJIbIMIA: TIONTy4eHue, PU3nuecKue u 20.03.2025 | https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78 JKEcTKOCTh BOBI M CITIOCOOBI €& bu6moreka [IOK
yCTpaHEHHs 21.03.2025 | https://m.edsoo.ru/c74bfae9

79 AIOMUHWMI: TIOJTydeHue, (pusndeckre bubnuoreka [IOK
Y XMMUYECKHE CBOKCTBA, IPUMEHEHHE 01.04.2025 | https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMICTBA OKCHIA U

80 TUJIPOKCHU]IA ATTFOMUHHS, bubnuoreka [JOK
TUAPOKCOKOMIUICKCHI aTFOMUHMS, X 03.04.2025 | https://m.edsoo0.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 04.04.2025
[IpakTuueckas pabota Ne 7. Pemenue

82 AKCIEPUMEHTAJIBHBIX 33124 IO TEME bubmmorexa [JOK

08.04.2025 | https://m.edsoo.ru/27a4af43

"Mertasuibl IJ1aBHBIX oArpymnmn"
OO1as xapakTepuCcTUKA METaNIOB

83 no6ouHsIx noarpymni (b-rpymm) bubnuoreka [IOK
[Iepunoanueckoii cuctemsl 10.04.2025 | https://m.edsoo.ru/610d7431

XUMHUYCCKHUX JJICMCHTOB
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duznueckre 1 XUMHUYECKUE CBOUCTBA

84 XpOMa U €ro COeIUHEHN, UX buGnuorexa [IOK
P . ’ 11.04.2025 | https://m.eds00.ru/9911bef3
MIPUMCHCHHE
Baxwueiime coelMHEHNS] MapraHia.
85 ITepMmanranatr xanus, ero bubmmorexa [TOK
p ’ 15.04.2025 |  https://m.eds00.ru/039d69c8
OKHUCJIUTENIBLHBIE CBOMCTBA
dusnyeckue U XUMHUECKUE CBOMCTBA
86 )Kenesa u ero coequaennii. [lonyuenue bubnmorexa LHOK
’ ya 17.04.2025 | https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUTABOB XKeJe3a
dusnyeckue U XUMHUECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubmmorexa T[OK
’ 18.04.2025 | https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyeckre U XUMHYECKHE CBOMCTBA
88 IIMHKA ¥ €T0 COSAMHCHUM, UX bu6mmoreka [IOK
npuMeHeHue. [ MapoKCOKOMITIIEKCHI 22.04.2025 | https://m.edsoo.ru/b1f2beal
MHKA
[IpakTrueckas padota Ne 8. Permenue
89 SKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME bubnmorexa [IOK
p a 24.04.2025 | https://m.edsoo.ru/a6e352ea
"Mertasuibl TOOOYHBIX TOATPYIIT"
90 Pemrenue 3amay pa3indHbIX THIIOB bubmorexa [IOK
AdTP 25.04.2025 | https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALI[MSI
91 U3YYEHHOTO MaTepraia 1o TeEMe Bubmorexa OK
" Y " P 29.04.2025 | https://m.edsoo.ru/e91fe975
Mertannbr
92 KonTponeHas paboTa o teme bubnuoreka [IOK
"MeTtamnsr" 02.05.2025 | https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHS OMIHOOK 06.05.2025 | https://m.edsoo.ru/9ebff2fd
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Pomnp xuMuu B o0ecIieueHuN

94 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA. 1 bubmuorexa [IOK
[TonsiTHe 0 HAYYHBIX METO1aX 08.05.2025 | https://m.edsoo.ru/080felf0
HCCIICIOBAHUS BEIICCTB
HayuHblie MpUHITUIIBI OpTaHU3aIIH

95 XUMUYECKOTO ITPOU3BOJCTBA. 1 bubnuorexa [JOK
[TpoMEbITIIIEHHBIE CTIOCOOBI TIOTYICHUS 13.05.2025 | https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE

96 OKPY)KAFOIIEH CPeJIbl U ero 1 brbmmorexa [OK

15.05.2025 | https://m.edsoo.ru/9f11bf51
MTOCJICJICTBUS

97 XHMHUS U 30pOBbE YEIOBEKA. 1 bubnuoreka [IOK
JlexapcTBEHHBIE CpECTBA 15.05.2025 | https://m.edsoo.ru/a6552721

98 Xumus nuiy. Ponbs xumun B 1 bubmuorexa [JOK
o0ecrieueHny MAIEBON 0€30IIaCHOCTH 16.05.2025 | https://m.edsoo.ru/1f7b5hd2

99 KocmeTtnueckue u napdroMmepHbie 1 bubnuoreka [IOK
cpenctBa. beiToBast Xxumust 16.05.2025 | https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENILCTBE. BaxkHeliue

100 CTPOMTEIIbHBIE M KOHCTPYKIIMOHHBIC 1 bubmorexa HOK

20.05.2025 | https://m.edsoo.ru/61e69003
MaTepuabl
XUMHUS B CEIbCKOM XO3SIICTBE.
101 Oprannueckre 1 MUHEPAJIbHbIE 1 bubmorexa HOK
22.05.2025 | https://m.edsoo.ru/fd39587d
ynoopeHus

102 Cucremaru3zanus 1 00001IeHNE 1 bubnuoreka [JOK

3HaHUU MO TeMe 23.05.2025 | https://m.edso00.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I1O 102

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

* Xumus; yrinyonenHoe ooyuyenue, 11 knacc/ Epemun B.B., Ky3pmenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGuiecTBo ¢ orpaHMuYeHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinmonepnoe obectBo «M3narenscTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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