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NHOACHUTEJIBHAS 3AIINCKA

PabGouas mporpaMma Mo XMMHUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIBLHOM MPOTPpaMMBbI cpeHero oo1iero oopazopanus(POIL
COQ), npencraBieHHbIX B DepepanbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c yuérom Konuenmuu mnpenojaBaHusi ydeOHOTo MpeaMeTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yronX OCHOBHbIE 00pa3oBaTelbHbIE MPOrPAMMBbI, U OCHOBHBIX MOJIOXKEHUHN
«Crtparerun pazutus Bocnutanus B Poccuiickoit ®enepanun Ha niepuos a0 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHST HA YPOBHE YINyOJEHHOTO H3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro ooOpa3zoBanus ywammxcs 10-11 xmaccos.
W3yyenue mpeamera, peanumzyeMoe B ychnoBusx auddepeHunpoBaHHOTO,
npoGuabHOrO0 OOy4YeHHMs, MPU3BAaHO OOecneyuTh O00IIe00pa3oBaTENbHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMUMYIO IS
ajanTalyy UX K OBICTPO MEHSIOIIMMCS YCIIOBUSM KH3HU B COLUYME, a TAKXKe IS
NpOJOJKEHUST OOy4eHHs] B OpraHu3anusix MnpodeccruoHaNIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBISIETCA OJHON U3 MPUOPUTETHBIX TUCLMUIUINH.

B mporpaMmme 1o XuMHM Ha3HaueHUE ImpeamMera «XHUMHUS» IOIy4aeT
NoJpOoOHYI0  MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu GI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIeJIeH, COACpIKaHMS,
pe3ynbTaToB O0ydeHHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIIOTCS CIIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMON IIO
XUMUHU (PYHKITUN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTopoil obecreunBaeT
MOJIyYeHHE TIPEJCTABICHUS O IeNAX, COIepkKaHUH, OoOIel crpaTeruu
oOy4deHwsl, BOCTUTAHUS U Pa3BUTHs 00YyJaIONIUXCsl CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpraHU3aALMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
omnpenesiecHHe: NPUHIUIIOB CTPYKTYPUPOBAHUS M IOCIEIOBATEIILHOCTH
U3y4yeHus y4eOHOro Marepualia, KOJIMYECTBEHHBIX M Ka4€CTBEHHBIX €r0
XapaKTePUCTUK; TOIXO0J0B K (OPMHPOBAHUIO COACPIKATEITHHOU OCHOBBI
KOHTPOJISI W OIEHKH OOpa30oBaTEIbHBIX OCTIKCHHA OOYdYarolMXCs B
paMKax HWTOTOBOW aTTecTali B (QopMe eIWHOTO TOCYAapCTBEHHOTO
AK3aMEHa MO0 XUMHUHU.

[Iporpamma aJist yrinyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COAEp)KaHHE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX Mpoduiel, mnpeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIUHUSM/pa3fiesiaM Kypca;

e J1aT MpUMEPHOE pacmpeeieHue yueOHOr0 BpEMEHH, PEKOMEH1yEMOTO IS
U3YYCHUS OTIEIBHBIX TEM;

e TMpeIjaracT NPUMEPHYI0 TMOCJIEAOBATEILHOCTh U3YYEHUS Y4EOHOro
MaTepuaia ¢ y4éTOM JIOTUKH IOCTPOSHUS Kypca, BHYTPHIIPEIMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3aja4y U3yYeHus MpeaMera
Ha yrIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 00Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METANpPeIMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMs TIpeIMETA.

[To BceM Ha3BaHHBIM TMO3HMIUSAM B MPOrpPaMME MO0 XUMHH TPEIYCMOTpPEHA
MPEEMCTBEHHOCTh ¢ OOy4YeHHEM XHMHUUW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a npejieslaMi YCTAHOBJICHHOM TPOrpaMMON 10 XUMHUH 00513aTeIbHOM
(MHBApUAHTHOM) COCTABISIONICH coJepkKaHusg y4eOHOro mnpeamera «XUMUS»
ocTaéTcs BO3MOXKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEIENSITHCS B COOTBETCTBUM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cootBercTBUM ¢ KoHUeNTyaibHbIMU TionoxkeHusmMu PI'OC COO o
Ha3HAYeHUU TMpeaMeToB 0a30Boro U yriayOJE€HHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBaHHOTO O0yUEHHS Ha YpPOBHE CpeIHEro oOliero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIIyOJNEHHOTO W3YyYEHMs] HaIpaBlIeH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJICTYIONIUM TAIMIOM MMOTYYEHUSI XUMUUYECKOT0 00pa30BaHuUs
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX ECTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCIUIUIMH B By3aX U OpraHU3AIMIX CPETHETO MPOPECCUOHATBHOTO 00pa30BaHUs.
B 51011 cBSA3M n3yueHue npeamera « XMuMHUsD OpPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
paclipeHre # YIUIyOJIeHHE TEOPETHUYECKOM M MPAKTUYECKOW TOJITOTOBKHU
00y4JarommXxcs, BHIOPABIINX OMPENeIEHHBIM MPOPMIb 00y4eHHUs, B TOM YHUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIET0 TIONYYeHHs] XUMHUYECKOro 00pa3oBaHHS B
opraHmu3anuax MnpopecCHoHAIbHOTO oOpa3oBanusi. Hapsioy ¢ »TuMm, B CBeTe
tpeboBannit ®I'OC COO k mmaHupyeMbIM pe3yibTaTaM OCBOCHUS (pemepanbHOM
00pa3oBaTeILHOM MPOrPaMMBI CPETHETO O0IIEro 00pa30BaHMs U3YUYCHHUE MPeIMETa
«XuMHUS» OPUSHTUPOBAHO TAK)KE HA PEIICHUE 3a/1ad BOCIUTAHUS U COIMAIBHOTO
pa3BuTHs OOy4aromuxcs, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUH, YMEHHHA palMOHAIM3AIMU y4eOHOTO Tpyaa W OO0OOMEHHBIX CIIOCOOOB
TESTENHPHOCTH, UMEIONUX MEKIMCIUTUTHHAPHBINA, HAIIPEIMETHBIN XapakTep.

CocraBasionuMu npeaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO H3y4YeHUS
SABIIIOTCS  yIIIyOJN€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u



HeopraHuveckas Xumus». [Ipu ompeneneHnu moaxoI0B K 0TOOPY M CTPYKTYPHOU
OpTraHM3allMK COJEP)KaHUS ATHUX KypCcOB B MpOrpaMMe MO XUMHH 32 OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHUS TIPEIMETA.

OcHoOBy coaepkaHus KypcoB «Opranuwdeckas xumus» u «OOmas wu
HEOpraHWYECKas XHMHs» COCTABJISICT COBOKYMHOCTH NPEIMETHBIX 3HAHWHA U
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MpeaMera. JTa cucTema
3HaHWW TIOJTy4YaeT OMpPENEIEHHOE TEOPETUYECKOE JOTONHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINM 00bEM (PaKTOIOTUUECKOTO MaTepuaa.
Tak, Ha yriayON€HHOM YypOBHE HM3yUeHHUsS MpeAMeTa oOecreueHa BO3MOXKHOCTh
3HAYUTEIBHOTO yBEIWYCHHS OOBEMA 3HAHUH O XUMHUYCCKHUX OJJIEMCHTaX W
CBOWMCTBAX WX COCJUHEHMI Ha OCHOBE PACIIMPEHUS M YTIIyOJICHUS MPEICTABICHUM
O CTPOCHHMU BEIIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSAX MPOTCKAHUS
peakiuii, paccMaTPUBACMBIX C TOYKH 3PCHHS XHMHYECKOW KHHETHKU U
TepMOJAMHAMUKH. M3ydeHne nmepuoandeckoro 3akoHa u lleproandeckoil CHCTEMBI
XHMHYECKUX DJIEMEHTOB Oa3MpyeTCs Ha COBPEMEHHBIX KBaHTOBOMEXaHUYECCKUX
NPEJCTABICHUSAX O CTPOSCHUM aToMa. XUMHUYECKasl CBA3b OOBSCHICTCS C TOUYKH
3pEHUS PHEPTeTHUECKUX U3MEHEHUH npH €€ 00pa30BaHUU U pa3pyIICHUH, a TAKKE
C TOYKH 3pEHHsS MEXaHM3MOB € oOpazoBaHus. V3ydeHHE THUIIOB pEaKIIHiA
JOTIOMHSIETCS POPMUPOBAHUEM MPECTABICHUHN 00 PJIEKTPOXUMUYECKHUX MPOIECCax
U DJIEKTPOJIM3E PacIUIaBOB U PACTBOPOB BelIeCTB. B Kypce opraHM4eckoll XUMHH
IpU PACCMOTPEHUM PEAKIMOHHON CIIOCOOHOCTH COEAMHEHHM ynemnsercs ocoboe
BHUMaHHUE BOIIPOCaM 00 3JIEKTPOHHBIX d(dekTax, 0 B3aUMHOM BIIUSIHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpXKAHUE KypCOB XUMHH
yr1yOaEHHOTO YPOBHS U3yUYEHUS JIJISl KJIACCOB ONpeneaEéHHOro mpoduiis (TIaBHBIM
0o0pa3oM Ha UX CTPYKTYPY U XapakTep IOMOJHEHUN K 001el CUCTEME TPEIMETHBIX
3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHBIC MTPEAMETHI. Tak, HampuMep, B COIePKaHUH
npeaMeTa i KJIaCcCOB XUMHUKO-(PU3UIECKOro Mpoduis O0JbIIoe 3HaUYeHHEe OYIyT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu nzydennn npeamera
B JIAHHOM CJIy4yae akIeHT OyAeT cAellaH Ha OOIIHOCTh METOJOB IO3HAHMS,
OOITHOCTH 3aKOHOB U TEOPUM B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIApHAs TEOPHS
(MonekynsipHast TeOpHs B PU3MKE), 3aKOHBI COXPAHEHUS MACChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, SJICKTPOJIN3a, MPEJCTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO0 e BpemMs B coAepKaHMM TPEeAMETa JUIA KJIacCOB XHMHKO-
Oouonornyeckoro mpoduiis OoNbIINK yAETBbHBIN Bec OyIeT MMETh OpraHHyYecKas
xuMusi. B 3TOM cityyae mpenocTaBisieTCsl BO3MOKHOCTD It 00Jiee 00CTOSATETHHOTO
pPacCMOTpPEHUsT XUMHUYECKOW OpPTaHU3aINU KICTKH KaK OMOJIOTHYECKOU CHCTEMBI, B
COCTaB KOTOPOW BXOJIAT, K TPUMEPYy, TaKHUE CTPYKTYpPHBICE KOMITOHEHTHI, Kak
TUTUABI, OCTKU, YTIIEBObI, HYKIIEMHOBEIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HAHUS O
COCTaBE M CBOMCTBAX MPEACTABUTENICH OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIECTB



CIIy’)KaT OCHOBOM [l M3YyYEHHMsI CYIIHOCTH MpPOLIECCOB (POTOCHHTE3A, ABIXAHMS,
MAILEBAPECHMUS.

B nmane ¢opmupoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHUS, OCBOCHUS
oOLIIEHAyYHBIX METOJOB MIO3HAHUS U OIBITA MPAKTUYECKOTO IPUMEHEHHS HAYUYHbIX
3HAHMM M3y4eHHE npeaMera «XUMUs» Ha yriayOJE€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YUEOHBIMU MPEIMETAMHU.

[Ipu uzyuenun yueOHOro npeamera « XuMus» Ha yriyOoJ€HHOM YpOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOI'O M CpeAHero odiiero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layell MEepBOCTENEHHOM 3HAUYMMOCTHU SIBJISETCS (OPMUPOBAHME OCHOB HAYKH
XUMHH KaK 00JJaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH
YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYphl. Pelienue aToi 3a1aun Ha
yriayOia€HHOM YpOBHE M3yU€HHs NpeIMeTa MPEeaIoyiaraeT pealu3aluio TaKUuX
1eJiet, KakK:

e (opmupoBaHue mnpeaCTaBIEHUN: O MaTepualbHOM €JAMHCTBE MHUpPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylied poiau B obecrneueHuu
YCTOWYMBOTO  pa3BUTHS  Ye€JOBEUECTBA: B  PEIICHUU  MpodiieM
HKOJIOTHYECKOM, IHEPreTHYeCKON M MUILEeBONH O€30MacHOCTH, B Pa3BUTHUU
MEJULHUHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnu palrMoOHAIBHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pPEHUSI M OOIIEH KyJIbTypbl YeJIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON Cpeie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JICKAIIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: QYHIAMEHTAIBHBIX
MOHSTUI, 3aKOHOB M TEOPHUM XUMHH, COBPEMEHHBIX ITPEIICTABICHUM O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX WU
KMHETUYECKUX 3aKOHOMEPHOCTSX IMPOTEKAHUS XUMHYECKUX PEaKUUl, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CHCTEMaX, 00 00IIux
Hay4YHbIX IPUHLIHUIAX XUMAYECKOTO TPOU3BOICTBA;

e (opMupoBaHUE y oOy4arommxcs OCO3HAaHHOI'O IIOHUMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XHUMHYECKHX 3HAHMHA 71 OOBSCHEHUS
KJIIOYEBBIX WJEH M NpPOOJIEM COBPEMEHHOM XHMMHH, JJII OOBSACHEHHS H
IIPOTHO3UPOBAHUSA SBJIICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPONY;
IPaMOTHOIrO PELICHHs TPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHNU,
aHalln3a U OLEHKHU C TMO3UIMH SKOJIOTHYECKONH O€30MacHOCTH MOCIEICTBUI
OBITOBOM W TPOU3BOACTBEHHOW JEATEIHLHOCTH YEJIOBEKA, CBA3aHHOU C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIb30BaHUEM U IIEpepabOTKOI BELIECTB;

e yIIyOJICHUE NMPEICTAaBICHUIN O HAYYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX
ULl TIPUOOPETEHHs] YMEHHMM OpHUEHTUPOBATBCA B MHUpPE BELIECTB U



OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIONIMX MECTO B TMpPHUPOJE, B
MPAKTUYECKOM EATEIIBHOCTH U ITIOBCEIHEBHOM KU3HMU.
B mnnane peanuzanuu TNEpBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIINUX
(GyHKIMI 11eJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oOpa3oBaHMs MPU WU3YUYEHUH
npeaMera «XuMUsS» Ha  yrIyOlN€HHOM  YpPOBHE OCOOYIO — aKTyaJbHOCTh
MPUOOPETAIOT TaKKE IEJIH U 3a]1auu, KaK:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW TPUPOIBI,
YBaXEHUSI K TPOIECCY TBOpYECTBA B O0JaCTH TEOPETUUYECKUX U
MPUKIATHBIX HCCJIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAllMM K OOYYEHUIO M TIO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOEGHHUSA
001IeYeI0BEYECKUX [ICHHOCTEH;

e Ppa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAILHBIX U TBOPUECKUX
criocoOHOCTeM 0O0yuarmmxcsi, (OpMHUpPOBaHHE Yy HHX CO3HATEIBHOTO
OTHOIIIEHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO YCTEIIHON NMPOPECCHOHATIBHON U 00IIECTBEHHOMN N1eATEbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;

e (opmupoBaHne yMEHUW W HaBBIKOB Pa3yMHOI'0 MPUPOJOMNOIb30BAHUS,
Pa3BHUTHE DKOJIOTMYECKON KYJIbTYpPbl, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTHUYECKOU eI TEIbHOCTH.

OO61iee yuciI0 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YUYECHHS] XUMUU Ha yriayOJeHHOM
YpOBHE cpesiHero od1ero oopaszoBanusi, coctabisieT 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kinacce — 102 yaca (3 yaca B HEEIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

[Ipenmer u 3HaUEHUE OPraHUYECKON XUMUHU, IPEICTABIEHUE O MHOT000pa3uu
OPraHUYECKUX COCIUHECHUN.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIeN yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBAJEHTHOM cCBsi3M (OOMEHHBIH W JOHOPHO-
akuenTopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTalied, G- U T-CBS3M.
OnunapHas, nBoWHasE U TpoiHasi cBa3b. CrocoObl pa3pbiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HyKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHnii A.M. bBytnepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUH. MomneKynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHad. WM3omepusa. Buael wn3omepun: CTpPyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COeTMHEHUHN (MHYKTUBHBIN U
MEe30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYecKuX BemecTB. [loHaTne o
dynkimonanbHo# rpymme. ['omomnorus. ['omonorudyeckue psaasl. CucteMarnyeckas
HOMeHKJaTtypa opranudeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJEJIBHBIX IIPEACTABUTEIICH.

OcobeHHOoCTH U KiIaccU(UKAIUsl OpraHUYeCKUX peakiuid. OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX IPEBPAILCHUI:
03HAaKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI IO MPEBPALICHUIO OPTaHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrIMBaHWE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJEJCH MOJEKYJ OpraHH4eCKHX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoO0eHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IuKII0aakaHoB. CrocoObl MOTyYeHHS U TPUMEHEHHE
LMKJIOAJIKAHOB.

Ankenbl. ['omonornueckuii psj ajakeHoB, oOmas (opmysia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOPUIM3aIIUs
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3UM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Ousnyueckue CBOMCTBA aJTKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCAUHEHHUS, 3aMEIICHUS B 0-TIOJIOKEHHUE TPU JBOWHOU CBS3H,
noymMmepu3anun u okuciaenus. [Ipasmino MapkoBarkoBa. KauecTBeHHbBIE peakiiuu
Ha JBONHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIMPOBAHHbBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanys conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuit psaj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl allKMHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHUMHUYECKHUE CBOMCTBA: PEAKI[MU TPUCOEANHEHUSA, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHUCJIEeHUsI. KHCITIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakliMy Ha TPOWHYIO CBsA3b. CHOCOOBI MOMyYEHUSI U IPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopoibl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30a. DU3UYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIIECHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oen3ona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX paJUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUs U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIe Ta3sl. HedTh U €€ mpoucxoxaeHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOCHUE TaJOTCHIPOU3BOAHBIX YIIIEBOAOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMeéM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIlCHUM:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJ0PO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyYCHUE ITUIICHA U U3yYCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ kojueknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIACTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJOr€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudeckKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuili psa, obmas Qopmyna, H3OMepHs,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckue CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DU3NUEeCKue Hu
XUMHUYECKHE CBOMCTBA: pEAKIIMU 3aMEIIEHUS], B3AUMO/ICICTBUE C OPTaHUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMH, KAUeCTBEHHAs peaKlisl HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeohuIsHOTo 3amenieHus. [leficTBrue Ha
opraHu3M yenoBeka. CriocoObl MOTYyYEeHHS] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO sAnpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CnocoObl nosrydyeHus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA AJIbJIETUI0B U KETOHOB: PEAKIIUU ITPUCOCTUHEHHUS.
OxkucieHue anpJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJY4YEHUS U TPUMEHEHUE AJIbACTUAOB U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusznueckue CBOMCTBRA
OJTHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIMU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSITHE O NPOU3BOJAHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MAJIbMUTUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas QopMyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CPELE.

Kupsi. Ctpoenue, puznuecke U XUMUUECKUE CBOMCTBA )KUPOB: THAPOIIN3 B
KHUCIION M 1mIesIo9HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIpEeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukamnus yrieBoaoB (MOHO-, TU-
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, ramgakto3a, pubo3a,
ne3okcuprbo3a. du3rueckre CBONCTBA M HaXOXJeHHE B Mpupojae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJIbJCTUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpoOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOMCTBA Kpaxmajia: TMApPOJN3, KAYeCTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MolydyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTA B albJETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riauepuHa ¢ THIAPOKCUIOM
meau(Il), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEWCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(Il), BzaumonecTBre kpaxmana ¢ HOA0M,
pelieHrne DKCIEePUMEHTAIBHBIX 3a1ad 1o Temam «Crnuptel U (EHOJBDY,
«Kap6onoBsie KUCTOTHI. CIOXKHBIE A(UPBD».

A3oTcoaep:kale OpraHudeckue coeIMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmas dopmysia, U30MepHsi, HOMEHKIATypa B (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anuaTHUECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — IPEACTaBUTEb aMUHOB apOMAaTUYECKOT0 psiia. CTpoCHUE aHUIIMHA.
B3aumHoe BiusHHE Tpynm aToMOB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpUMEHeHue anudaruyeckux amuHOB. [lomyuyeHue aHwIMHA W3
HUTPOOCH30IA.

AmMuHOkucI0Thl. HomMeHknarypa u nuomepusi. OTAenbHbIe MPEACTABUTENN O-
AMHMHOKHCJIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUM, O0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpuponHele nonuMmepsl. llepBuunas, BTOpUYHAss W TpeTUYHAsS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbBIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TCOoIep)KAINE OPTAHUYECKUE COEAUHEHUA» U «Pacnio3HaBaHME OPraHUYECKUX
COCAMHEHUI.

BoicokOMOJIEKY/ISIPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJSAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJTMKOHICHCAIIUS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPOTPOBOIAIINE MOJMMEPHI, OMOpa3iaracMble OJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrle 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIUX B €70 COCTaB, HAXOXKISHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOTYKTOB CTOPAHHUSL, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/WIM HCXOIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BellecTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpEAeSieHUue I0JIH
BBIXO/Ia MPOAYKTA PEAKLMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaIMETHBIX CBA3E€U MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAHUE KaK OOIUX E€CTECTBEHHO-
HAy4YHBIX TOHATHUH, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEaMETax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBIA (DAKT, TUTIOTE3A,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHUeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE
BelllecTBa, (DU3WYECKUE BEIUYWHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIA THUI THUTaHUS, OpOKECHHE,
dboTOoCUHTE3, JbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICMHOBBIE KHUCIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOILIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOUIUE CPEJICTBA, MAaTEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckre 0OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukaius XuMUIeCKUX dJIEMEHTOB (s-, p-,
d-, f-anmementsl). PacnpeneneHue 53JIEKTPOHOB 1O AaTOMHBIM — OpOUTAJISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpAIlMH HUOHOB.
DIIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTHIX U CII0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3HaUeHUE MepuoguIecKoro
3akoHa /.M. Menaeneena.

XuMudeckass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaiinyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCT, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BasieHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA NIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MONEKYJISIPHOrO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHbie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. HacelenHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcCTamoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XuMHUUECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIuM MpHU XUMHUYECKUX peakiusax. TemnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIH.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omorenHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOr0 paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponutuyeckas aucconuainus. CuibHble U Ccla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcCTBOPOB: KHUCIOTHAsi, HEHUTpasbHas,
mienouHas. Bomopoaueiii mokaszatens (pH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpoliecchl OKHCIEHUS M BOCCTaHOBJICHWUSI.
Baxxneiimue OKHCIUTENIM W BOCCTAHOBUTENW. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACINIAaBOB BEIIECTB.

OKCNEPUMEHTAIbHBIE METOJbl M3YUYCHMS BEIIECTB W HUX MPEBpAILLCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEaKIUH U TMOJOKCHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaimioB B [leproaudeckol cucreMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMOB. du3nyeckue CBOWCTBA
HEMETaJIOB. AJUIOTPOIUS HEMETAIIJIOB (Ha MpUMeEpe KUCIopoa, cepbl, hocdopa u
YIIIEepoaa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
MeTaJlIaM1 U HeMeTaJlllaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
3JIEMEHTBHI.

lamorensl. HaxoxneHue B mpupoze, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. | aloreHoBOIOpObl. BaxkHeume KUCI0pOACOASpKAIIUE
COEIMHEHUS TayoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajoreHoB. [[puyMeHeHne TajJoreHoB U UX COCUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
KUCI0poJa. PU3NYECKMe U XMMHUYECKUE CBOMCTBA M NMPUMEHECHHUE KHUCIOpOAA U
030Ha. OKCUABI U IEPOKCUBI.



Cepa. Haxoxpaenue B mOpupoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuyeckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
cepbl(V]). CepHucTas u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CEpHOM
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azorta
U €ro COeIMHEHUI. A30THbIE Y100pEHusI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuit. DochopHbie
yInoOpeHus.

Yrnepon, HaxoXaeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0Opa30BaHHBIX
yraepoaoM. Okcua yraepoaa(Il), okcua yrimepona(lV), yronpHas kuciora u e
coJii. AKTUBHPOBAHHBIN yroib, afcopOuus. DymiaepeHsl, rpadeH, YriiepoaHbIe
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, U €T0
COE€IMHEHUMH.

Kpemuuii. HaxoxnaeHue B mpupojie, CIocoObl MOJy4YeHUs, (PU3HUECKUE H
xuMuudeckue cpoiictBa. Oxcuna kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHneHue KpeMHUs U ero coequHeHui. CTeKo, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cUCTEME XUMUYECKUX DIJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOrmme
¢usnueckre cBoicTBa MeTasioB. [IpuMeHeHHEe MeTalsioB B OBITY W TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud  MmetawioB.  OOmme  crnocoObl
HOJIyYEHUS METaJIIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrocoObl 3alIUThl OT
KOpPPO3HH.

O6mrast xapakrepuctuka MeTawioB [A-rpynmel [lepuonnueckoit CUCTEMBI
XUMHYECKUX deMeHToB. Hatpuit u kanmii: monydenue, Gu3ndeckue u XUMHUIECKHE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

OO6mrast xapakrepuctiuka metamuioB IIA-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUil: TNoJydyeHue, (QPU3NUYEeCKue u
XUMHUYECKHE CBOWCTBA, NPHUMEHEHUE IMPOCThIX BEIIECTB W HX COCAWHECHUMU.
XKeécTKoCTh BOABI M CIOCOOBI €€ yCTpaHEHMUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI aJTFOMUHHSL.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnonnueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u AuUXpoMathl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NpUMEeHEHUE XpoMa.

OU3UYEeCKUEe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss mapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3NYECKue U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coearuHeHul. OKCHUIbI,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenne u npuMeHeHue xene3a u
€ro CIUJIaBOB.

DU3nUEeCKUEe U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[uuk: momydeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHenune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
u3ydeHrne o0paslloB HEMETaJIOB, TopeHue cepwl, docdopa, xKeneza, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJCHCTBHE
MIEJIOYHBIX U MIET0YHO3EMETBHBIX METAJUIOB C BOJOM (BO3MOYXKHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI04YEeH, KAYECTBEHHbIE PEAKIIMM Ha HEOPTaHUYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB AIIOMHUHHMS W ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEHIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTanbl TIIaBHBIX MOATPYII, «MeTallibl MOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAay4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTUM HAYyYHOTO HccieqoBanus. Hayunsie
MPUHITUIBI OPTaHU3aIMH XUMAYECKOTO MTPOU3BOACTBA. [IpOMBINIIEHHBIE CTIOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BeEIIEeCTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, MeTaHoa). [[pOMBINITIEHHBIE CTIOCOOBI MOTYYEHUSI METAIIJIOB U CILJIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEAbl U €ro NocueaAcTBrs. Poinp xumun B
o0ecTicUeHUHN PHEPTETHIECKON 0€30IMacHOCTH.

Xumus H©  310poBbe uenoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojgb XuMuu B pa3BUTUHA MENULIMHBI.

XVMHUS TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
oOecreyeHny NUIeBoi 0€3011acCHOCTH.



Kocmernueckne u mapdromepunie cpencta. beitoBas xumus. [IpaBuiia
0€30IacCHOr0 UCIIOIB30BaHUS MPETAPATOB OBITOBOM XMMUU B TOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIC MaTepHualibl (IIEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIC YI0OPEHUSI.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 1 35eKTpoHuky. HanotexHonoruu.

Pacuérnrlie 3agaumn.

Pacuértel: Macchl BemiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WM O0BEMY OJTHOTO U3 YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, MAaCChl
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEACIIEHHOW MAacCOBOM JIOJIEN
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIICHTpAllUM BEILIECTBA B
pacTBOpe, N0JM BhIX0Ja MPOJAYKTA PEAKIIUU OT TEOPETUUECKHU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHHH  oOmed
HEeopraHmyeckoi xumuu B 11 kiacce oCylIecTBISIETCS Yepe3 UCIMOJb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TIPUHSATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCU(UKaIMs, NEPUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, 00BEM, arperaTHOE€ COCTOSHHE BEIECTBa, HACANBHBIM Ta3, (HU3UUECKUC
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buonorus: kierka, opraHus3M, sKocucTema, ornocdepa, MeTaboIN3M, MAKpO- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIJICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M ITOTOK SHEPTUU B H3KOCUCTEMAX.

['eorpadmus: MuHEpabl, TOPHBIC MTOPOJIBI, MOJE3HBIE UCKOIaeMble, TOTUIMBO,
pPECYPCHL.

TexHOJIOTHs: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepUAIbI, CETbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dapMareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOACTBO KOCMETHUYCCKHUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pHATIOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEM,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEITEILHOCTH TP CO3J]aHUN YISOHBIX
IIPOEKTOB, PEIICHNN YYEOHBIX U TTO3HABATENbHBIX 33124, BHITOJTHEHUN XUMUYECKUX
SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

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

MHTEpeca U MO3HaBATEIbHBIX MOTUBOB B MTOJIYYE€HUHU U MOCIEAYIONIEM aHATN3E
HMH(pOpMAaIH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS ¢

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MIOBEICHHS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUUECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTKOB;

4) dpopMupoOBaHHs KYJbTYPBbI 310POBbS:

NOHMMAaHUs IEHHOCTeW 3740poBOro M Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

coOJIIO/ICHUsT TIpaBUJl OE€30MAacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JEATEIHLHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS TOCIEICTBUI U HENPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

S) Tpy10BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATEIbCKOM
JEeSTENbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAINPaBJIECHHOCTH (B paMKax CBOETO KJiiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOroO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOW JI€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOW TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
MoTpeOHOCTEH 00IIECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJAEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAHMS TJIO0ATBHOTO XapakTepa SKOJOTMYECKUX MpoOJeM, BIMSIHUS
HSKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTHKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;



AKTUBHOI'O HENPUATUSA JEHUCTBUM, IPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpeJle, YMEHHSI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OIIbITa e TEIIbHOCTH AKOJIOTUYECKOHU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B IO3HABATEIbHON, KOMMYHUKATUBHOM M COLIMAJIbHOMU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSITH HUJCOJIOTHU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U 00IIeCTBEHHOMN MTPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKAroIIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW  3HAUYUMOCTH XUMHUU JUISI  COBPEMEHHOM
UUBUJIA3AIMA: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH Y BaKHOW POJIM B CO3/IAHUH
HOBOW 0a3pl MaTepUaTbHON KYJIBTYpPbl, B pEHICHUH TJIOOAIBHBIX MpoOseM
YCTOMYUBOI'O PAa3BUTHs YEJIOBEUYECTBA — CBIPHEBOW, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PAa3BUTHH MEAUIIMHBI, O0OCCICYEHUH YCIOBUMN
YCIICIIHOTO TPYZa U SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: [OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BATh
noJiydaeMble 3HAHMSI NIl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpa |
IPOUCXOASAIMX B HEM U3MEHEHHM, yMEHUS 1€J1aTh OOOCHOBAaHHbBIC 3aKIIFOYEHUS HA
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIOJIB30BaTh XWMHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XUMHHU B
COOTBETCTBHH C KM3HEHHBIMH NOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax mpoecCuoHATbHON
NEATENBbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHbIE pe3yibTaThl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAOT:

3HAQUMMBbIE  JUIA (GbopMHpOBaHHUS  MHPOBO33PEHHSI  OOydarOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAayyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEILECTBO, SHEPTUs, SIBJICHHE,
Ipolece, CUCTeMa, HaAyYHbIM (hakT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COLMATBHON KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEpCAJIbHbIC Y4COHBIC
JIEVCTBUS B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHbIE PE3yIabTaThl OTPAXarT OBJAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JeCTBHS:

CaMOCTOATENbHO  (QOpMYyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETIAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA JJIsl OOBSICHEHUS! OTACIBHBIX (DAKTOB U
SIBJICHUH;

BHIOMpATh OCHOBaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIUil;

YCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKIE€HHUS (MHAYKTUBHbIC, JAEAYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIENU, TPEOOPA30BHIBATH MOJAEIbHBIE MPEICTABICHUS — XUMUUECKUI
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (opmyJsia, ypaBHEHHE XUMHUECKON peakinu
— MpPU PEIICHUH Y4YEOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3aj]ad, NPUMEHSTbH



Ha3BaHHbBIE MOJICTBLHBIE MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IeHCTBUS:

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

dbopMyITUpOBATH LEJIM U 33/1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(hOPMYJIUPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIT (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUH;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHWPOBAHHUS MW  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0OM
mpoliiecca, CaMOCTOSATENbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBATh
0000I1IeHNs ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMUS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METO/IOB PELICHUsI TPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUIHBIX METOJIOB
MTO3HAHMUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHPOpManMK (HAYy4HO-
NOMYyJsIpHAsl JUTepaTypa XHMHUYECKOrO COJEpXKaHUs, CIpPaBOYHbIE TOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO pa3IMYHBIX BUJIOB U (OpM
IpeICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HENIPOTUBOPEUUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETTLHO  BBIOMpATh  ONTHMAIBbHYIO  (GOpMy  TIPEICTaBICHUS
uHdopmaru (cxeMbl, rpadyKe, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XMMHUUECKON
uH(pOpMaIeil: MPUMEHATh MEXKMNpPEeIMETHbIE ((hU3NYEeCKue W MaTeMaTHYEeCKHUE)
3HaKU U CUMBOJIBL, (POpMyIIbl, aDOpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ IUAJI0ra U/WUiIH
JMCKYCCHUH, BBICKA3bIBATh WU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOU pabOThI MO MCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOro MpoeKkTa, u (opMyJIupOBaTh BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUK B
X0J1e 00CYKJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC y4eOHbIC NCHCTBHS:

CaMOCTOATENLHO TUIAHUPOBATh M OCYHIECTBISTH CBOIO IMO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNroOpuTM JIEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4eOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
3G (exTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM TMOJy4YeHHs HOBBIX 3HAHHHN O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJTHEro o0Iero o0pa3oBaHus BKIIOYAIOT CrieIIU(UISCKUe IS
y4eOHOro npeaMera «XuMUs» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBUN 110
OCBOCHHIO, UHTEPIPETALMHA U TPEOOPa30BAHUIO 3HAHUM, BUIBI JACATEIBHOCTU TIO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHCHHWIO 3HAHUN B PA3NMHYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYCHWU OPTaHWYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI M OOIIEH KYJIbTYphI
YeJI0BEKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
U IIPUPOJHOM CpeLE;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alMs AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEIbHOCTh, CTETICHb OKUCJICHUSI, XUMUUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PyHKIIMOHAbHAS
rpymmna, pajaudkan, CTPYKTypHbie Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTrpuyeckas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIHI,
KHUCTIOPOJI- U a30TCOJEpKAlIUE OpPraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuoaunueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHsSI OpraHUYECKHUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUSI
U TPEBpPAIICHUS DJHEPrUM TIPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYNHHOCTHA U CUCTEMHOCTH XUMUYECKUX SABJICHUI; IPEACTABIECHUS O
MEXaHU3Max XUMUYECKUX PEaklHil, TEepMOAMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUSI, O B3aUMHOM BJIUSIHUHM aTOMOB U TPYII aTOMOB B
MOJIEKyJIaX (MHIYKTUBHBIH U Me30oMepHbIH 3¢ dexTri, opueHtantsl [ u Il pona);
(akTONOTMYEeCKNE CBEIICHHSI O CBOMCTBAaX, COCTaBe, MOIYYCHHUH U OE30IMacHOM
UCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITepEepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHMIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY I COCTABJICHUS MOJIEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUA  TOCPEICTBOM  COCTABJICHHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3rOTaBJIMBATh MOJECIHA MOJEKYJ OPTaHUYECKUX BEIIECTB IS MILIFOCTPALIUU
X XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEAECIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh WM Ha3BaHUS IO CHUCTEMAaTHYECKOU
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHMCJIOTa, YKCYCHasA KHCJI0Ta, CTEAPUHOBAs, OJIEMHOBAsI, NTAJIbMUTUHOBAS KUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs M WOHHAs CBSI3b, G- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTABa U CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKUE
U XMMHUYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTEIIEHM pa3JIUYHBIX KIIACCOB
OPraHUYEeCKUX BEILECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaJUCHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOJOB, CIHUPTOB, albJETHUIOB, KETOHOB, KapOOHOBBIX
KHACJIOT, TIPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHUN U aMUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJIEBOJOB (MOHO-, JM- MW  [OJHCAXapHJIOB),
WUIIOCTPUPOBATh ~ TFEHETUYECKYI0  CBSI3b  MEXJAY HHUMH  YPaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIMH C HCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh yMEHHS TOJITBEPX,AaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIMA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €ro MePepadOTKH U MPAKTUIECKOE
MIPUMEHEHHUE TIPOJIYKTOB NepepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIOICHUH, U3MEPEHNUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATh 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHATH OCHOBHBIE OTIEPAIIUU MBICITUTEITHLHOM
NEATeNIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHe, CUCTeMaTH3allMIo,



BBISIBIICHUE TIPUUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUs CBOWCTB BEIIECTB U
XUMHYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUaIbHOIO EIWHCTBA MHUPA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTb YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyIaM
U YPaBHECHHUSIM XMMHUYECKUX PEAKIHUN C UCIOJB30BaHUEM (PU3UUYECKUX BEITUYUH
(macca, o0OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POpMYIIbI
BEILIECTBA 10 MU3BECTHBIM MAaCCOBBIM JIOJIIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJOTHMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHOM JICSATEIILHOCTH Y€JIOBEKA, CBSI3aHHOM ¢ MepepadOTKOM BEIIECTB,
UCIIOJIH30BaTh MOJYYCHHBIC 3HAHUS JJI IPUHSATUS TPAMOTHBIX PEIICHUN TpolemM
B CUTYAIUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJAOB PA3IUYHBIX KJIacCOB U
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 pAaclO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMpaBuUII
0e30macHOro OOpaIlleHHs ¢ BEIIeCTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAaHUEM,
dbopMynupoBaTh IeNb HMCCIENOBAaHUSA, TMPEACTABIATh B pasIuyHou (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI0aTh MpaBUiia IKOJIOTHUYECKH 11eJIeCO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM AEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbs, OKPYXaroUEh
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIca TTokazaTtens [IK;

aHAJIM3UPOBATH 11€JIECOO0PA3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBITINICHHOCTH U B OBITY C TOUYKH 3PEHUS COOTHOIICHHS PUCK-TIOJB3a;

c(OpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN MONCK
XUMUYECKOU MHGOPMALIUY B PA3JIMYHBIX UCTOUHHKAX (Hay4yHasi U y4eOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHaJM3UPOBATH XUMUYECKYIO0 HH(POPMAIUIO, IepepadaThiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MUDA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHI MOPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUalIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMUYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarOIIUE MOHATHUS — XUMUUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
JJIEKTpOHHAss o000JI0OYKa aTtoma, S-, p-, d-aToMHBIE OpOUTaNU, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuAM3aluds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, DJICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYeCKas, BOJOPOJHAs),
KPUCTAJUIMYECKAsA PEIIETKA, XHUMHUYECKAsh PpEeaKIus, pacTBOp, OJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLUALMH,
BOJOPOJHBIN TIOKa3aTelb, OKHCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(PdeKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH /.M. MeHnaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM M HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKUX PEAKIHUN, TEPMOIUHAMHYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HX NPOTECKaHWs, O XWMHUYECKOM PaBHOBECHH,
pacTBopax W JHCIEPCHBIX CHCTeMax; (PaKTONIOTrMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY M MNPAKTHUUYECKOM MEATETbHOCTH YeJOBEKa, OOIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTCPHBIC MPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyd BEUIECTB M  YpPaBHEHMH XHMHYECKUX  pEaKIui,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAsA, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUTMYECKOW  PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JTOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOopMUPOBAHHOCTh YMEHUM: KJTACCU(PUIIUPOBATH: HEOPTaHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MIPU3HAKAM (YUCTY U COCTaBY
pearupymoImx BeIIeCTB, TEIUIOBOMY A(PdeKTy peakiuu, W3MEHEHHUIO CTereHen
OKHCJICHUSI DJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTaju3zaropa H Jpyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS W KPUTEPUU ISl KiaccuuKammu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, 00BICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPIETHUECKHE MOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coemMHEeHUM 1o mnepuojgam u rpynmnam llepuonmyeckon cuctemsr . U.
MenzeneeBa, BaJJEHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YCK;

c(hOpMHPOBAaHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHUYECKOW CBS3M MEXKJYy HEOPraHMYECKMMH BEIIECTBAMHU C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIMIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOro OOMEHa NMyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAlIEHHbIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIui C yu4€TOM HUX DHEPreTUUECKUX XapaKTEPUCTUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakluh B 3aBUCHUMOCTH OT pPa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh XUMUUYECKHE PEaKIIUH,
JeXKalue B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHaKa,
oOlllMe Hay4yHbIE MPUHIUINBl XUMUUYECKHUX TTPOU3BOJICTB; II€J€CO00PA3ZHOCTh
MPUMEHEHHs] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHSI COOTHOIIECHHUS PUCK-TIONTB3a;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHCTEMOM 3HAHMM O METOJIaX HAyYHOIO
MO3HAHMS SBJICHUN TIPUPOJbI — HAOMIOICHUE, H3MEpPEHUEe, MO/JICIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCIIEOBAHUU BEIECTB
U Ui OOBSCHEHHS XUMHYECKUX SIBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JeATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MMOHUMAHUSI MaTePUAIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAsT KOHUEHTPALUS;
MaccChl BEIIECTBa WM 00bEMaA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYACTBYIOUIUMX B PEaKIMH BEIIECTB; TEIIOBOTrO 3ddekra
peaKiuu; 3HAYEHHsS] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEIMEHBIO JHUCCOIMAIlMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKluu, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BUJAE PACTBOpaA C
onpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(MMeeT mpUMecH ); TOJIM BbIXOJa MPOIYKTa peakuun; 00bEMHBIX OTHOIIEHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (IPOBEICHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIUKATOPOB, H3YyYEHUE BIHSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3aiad 1o TtemaM «Metamwe» u «Hemerams») ¢
coOmoIeHneM TpaBuil 0€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
obopynoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABIATH B PA3INIHOM
dopmMe  pe3ymbTaThl  AKCICPUMEHTA, AaHAIM3UPOBATh M  OIEHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTb YMEHUII: COONIOAATh MPaBUJIa MOJ30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
JNEATEBHOCTU B LIEJSAX COXPAHEHHUS CBOETO 30POBBS, OKPYXKAIOWIEH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JEHCTBUS Ha KUBBIE OPTraHU3Mbl OMPEICIEHHBIX HEOPTraHUUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATH XUMUYECKYIO HHGOPMAIIUIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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33 VYrieBoabl 9 https://m.eds00.ru/962BYGF10
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://m.edsoo.ru/K8B3HS5PS1
Hroro no pazneny 12
Pasznea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BricOKOMONEKYISIPHBIE COEUHEHUS 6 https://m.edsoo.ru/NLVADEWAB
Hroro mo pazgeny 6
OBIIEE KOJIJMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema
1.1 9 https://m.edsoo.ru/R39EAGIPC
XUMHUYeCcKnX demMeHToB J1. Y.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJIF8
BEIIIECTB
1.3 XHWMHYECKUE PEAKIIUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pasgeny 39
Pa3znen 2. Heoprannueckast Xumusi
2.1 Hewmetamibl 31 1 3 https://m.edsoo.ru/9NCC2YQRIJ
2.2 Mertanbl 23 1 2 https://m.edsoo.ru/YEUIWRI21
Hroro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
MeTo bl TTO3HAHUS B XUMUH. XAMUS U
3.1 9 https://m.edsoo.ru/2Q4016NXK
KU3Hb
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 3

[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Ipeamer u 3HaueHue
OPraHN4eCcKO XUMHH,
MIpe/ICTaBJICHHE O
MHOT000pa3uy OpraHuIECKUX
COEeIUHEHNN

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

DJEKTPOHHOE CTPOCHUE aToMa
yriiepoaa (OCHOBHOE H
BO30YXJIEHHOE COCTOSIHUS).
BasieHTHBIC BO3MOYKHOCTH
aToMa yriepoja

https://m.edsoo.ru/ODI6TS8LIR

XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
Mexanu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI
paspbiBa cBs3ei

https://m.edsoo.ru/C42CCDY5S

Teopus crpoeHus
OpPraHMYECKUX COCAVUHEHUN A.
M. bytieposa

https://m.edsoo.ru/MIAFQ4PQO




Bupl u3omepun: CTpyKTypHasi,
MPOCTPAHCTBEHHAS.
OneKkTpoHHBIE YPPEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCAMHEHU N

https://m.edsoo.ru/GN3QZ8 AHX

[IpencraBnenue o
KJIacCU(UKALUU 1
crcTeMaTHyecKast
Homenknarypa (IUPAC)
OpraHn4e€CKuX BCIICCTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peaxiuii B
OPraHN4eCcKO XUMHH

https://m.edsoo.ru/M5SDJYMPIM

Cucrtemaruzanusa 1 0000IIeHne
3HAHHH 10 TEME

https://m.edsoo.ru/SKOA3EB67

AJKaHBI: TOMOJIOTUYECKUH P,
obmas popmyina,
HOMEHKJIaTypa U U30MEPHS,
ANIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

duzndeckre U XUMHYICCKHUE
CBOMCTBA aJIKAHOB

https://m.edsoo.ru/GVSLNQJ3X

11

HaxoxzaeHnue ankaHoB B
npupoae. CriocoObl MoTydyeHus
Y IPUMEHEHUE aKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

HuknoankaHsl: 0011as
¢bopmyna, HOMEHKIaTypa U
U30Mepusi, 0COOEHHOCTH
CTPOEHUS U XMMUYECKHUX

https://m.edsoo.ru/Q4B5900Q1A




CBOWMCTB, CIIOCOOBI MOITyYCHUS
U IPUMECHEHUE

13

Pemrenne pacy€THbIX 3a1a4 HA
OIIPEIETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BEILECTBA II0 MACCOBBIM J0JISIM
aTOMOB JIEMEHTOB, BXOSIINX
B ero cocrtas. CucremaTuzanus
1 0000111eHNe 3HaHU 110 TeMe

https://m.edsoo.ru/ED66JALEK

14

AJKEHBI: TOMOJIOTHYECKHM ps,
obmas Gopmymna,
HOMEHKJIAaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
Mouiekya. CTpyKTypHasi ¥ LiuC-
TPaHC-U30MEpHsl ATKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

OuznyecKkue U XUMHUYECKHe
cBoiicTBa ankeHoB. [IpaBuiio
MapKkoBHHKOBA

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

16

CriocoOsl motyueHust u
MIPUMEHEHHE ATKEHOB

https://m.edsoo.ru/YSODCR6ZN

17

[Ipaktruueckast pabota Ne 1 o
teMe "llonydeHue stuneHa u
W3Yy4YEHUE ero CBOUCTB"

https://m.edsoo.ru/HHCGPAVHS

18

Pemenune pacu€THbIx 3a1a4 Ha
OIIpe/IeJICHUE MOJIEKYIISIPHOM
(hopMyITbI OPraHUYECKOTO
BEIIECTBA

https://m.edsoo.rt/ XYWNMAYNA

19

AJ'IKa,[[I/IeHLIZ COl'IprKéHHBIe,
HU30JIMPOBAHHBIC,

https://m.edsoo.ru/EKDS1U5UV




KyMYJIUPOBAHHBIE.
OCo0GeHHOCTH AIIEKTPOHHOTO
CTPOCHHSI

20

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX TNEHOB

https://m.edsoo0.ru/M356GLRBE

21

CriocoObI mosTyueHust 1
MPUMEHEHUE AJIKaINCHOB

https://m.edsoo.ru/KT8M1N272

22

AJIKUHBI: TOMOJIOTHYECKUN
psn, obmas hopmyna,
HOMEHKJIATYpa, JIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, (PU3UIECKUe
CBOICTBa

https://m.edsoo.ru/N65WYKD93

23

XUMHYECKHE CBOMCTBA
AJIIKUHOB

https://m.edsoo.ru/MQ7AO3SUC

24

KauecTBeHHBIE peaknu Ha
TPOMHYIO CBSI3b

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

25

CriocoOsl motyueHust u
MIPUMEHEHHE AJKMHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenne 3aga4: pacy€Tsl 1o
YPaBHEHUIO XUMHUECKOMN
peakuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremarusanusa 1 00001eHne
3HAHUU II0 TEME

https://m.edsoo.ru/19DNOP1NS&

28

ApEeHBI: TOMOJIOTHYECKUH Ps,
oOmas opmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE

https://m.edsoo.ru/ WNGDLBKS5D




MoJIeKyJ1 OeH30J1a ¥ TOJTyoJIa,
ux (puU3NYEeCcKue CBOMCTBA

29

XHUMUYECKUE CBOMCTBA aPEHOB:
pEaKUMH 3aMEICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XHUMHUYECKUE CBOMCTBA APEHOB:
peakuuy MpUuCcOEeIUHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

https://m.edsoo.ru/CSBNGDUCS

31

OCco0EHHOCTH XUMHUYECKUX
CBOWCTB CTHpPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€THbIx 3a1a4 Ha
OIIpeIETIEHNE MOJIEKYISIPHOMN
(hopMyITBI OPraHMIECKOTO
BEIIECTBA

https://m.eds00.ru/QFKSRGCXW

33

CriocoObl OTy4eHHS U
MPUMEHEHHE apEeHOB

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

34

I'eneTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTII€BOIOPOJIOB

https://m.edsoo.ru/1X7QMS5ST7F

35

Pacuétel mo ypaBHEHUSIM
XUMUYECKUX PEaKIUH.
Cucremaruzanusa 1 00001eHne
3HAHMH 10 TeMe

https://m.eds00.ru/9VBZTY4PI

36

[Ipuponnsiii ra3. [lomyTHbie
He(TAHBIE a3kl

https://m.edsoo.ru/CK1CUWWFN

37

KaMmeHHBI# yroib U mpoIyKTh
ero nepepaboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb 1 ciocoOsl eé
nepepadotku. [IpumeHenne

https://m.edsoo.ru/ORE9Y2CYG




MPOYKTOB IepepaboTKH
HepTH

39

T'enetnyeckas cBs3b MCKOY
Pa3IMYHBbIMH KjlaCCaMHU
YIII€BOJIOPOJIOB

https://m.edsoo.ru/HQ22U8ZHE

40

l'anorenonponsBoHbIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTPOEHUE; peaKluu 3aMeIIeHHS
rajioresa

https://m.edso0.ru/XX94BSSGR

41

JlelicTBue menoyen Ha
TaJIOTEHIIPOU3BOIHBIC.
B3anmopeiictere
JTUTAIOTCHAIKAHOB C MarHUEM
U HUHKOM

https://m.edsoo.ru/FF11CTQKA

42

CucreMaruzanus 1 00o01eHne
3HAHUM MO pa3aeny
"Yraesomopoab"

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

43

KonTtponbHas paboTa o treme
"Yraesogopoab"

https://m.edsoo.ru/EJH90TTS0

44

[IpenenvHBIC OTHOATOMHBIC
CIHPTHI: TOMOJIOTHYECKUH PsiJI,
obmras ¢popmyna, CTpoeHue
MOJICKYJI, H30MEPHS,
HOMEHKJIATYpa,
knaccudukanuys, puznueckue
CBOMCTBA

https://m.edsoo.ru/IONSKPMLB

45

XMUMHYECKHE CBOUCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ




46

CriocoObI mosTyueHust 1
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTsie a¢upsr:
HOMEHKJIATYpa ¥ H30MEpHH,
0COOEHHOCTH (PH3MUYECKHUX H
XUMUYECKUX CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TIIMLEPUH,
ux (pusnvecKre U XMMHUYeCKHe
CBOMCTBa

https://m.edsoo.rt/KMYAE65AX

49

CriocoOsl nostyueHus u
MPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

https://m.edsoo.ru/EU9L.4B5H6

50

@DEHOJ: CTPOEHUE MOJIEKYJIbI,
(hm3uYecKue CBONCTBA.
ToxcuuHOCTH (peHOIIa

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

51

XuMHu4ecKue cBoicTBa (heHosa

https://m.edsoo.ru/DRURODEFR]J

52

CriocoObI ToTyYeHHsI 1
npuMeHeHue perosa

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

53

[IpakTuueckas pabora Ne 2.
Pemenue skcriepuMeHTaTbHBIX
3aga4 no teme "CnupTel U
henonr"

https://m.edsoo.ru/SHIGNHMGK

54

Cucremaruzanus u 00o01eHue
3HAHUH 110 TEME

https://m.edsoo.ru/J7BOQOWB6

55

AJ'IL,[[GFI/I,[[LI U KCTOHBI:
QJICKTPOHHOC CTPOCHUC

https://m.edsoo.ru/DHUDYUVGN




KapOOHHUJILHOW TPYIIIBI;

TOMOJIOTHYCCKHUE PAIBI, 061].[3,51

dbopmyna, u3oMepus u
HOMEHKJIaTypa

56

AJBJICTHIBI I KETOHBI:
(u3HUecKre CBOICTBA;
peaKIuy MPUCOETMHCHUS

https://m.edsoo.ru/FTMHFT V8V

57

Peaxiuu oxkucneHus u
KaueCTBEHHBIC PEAKIINHI
AJIBIETUI0B M KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

CriocoOblI nosryueHust
AJIBJACTUI0B 1 KETOHOB

https://m.edso0o.ru/KOSEDOZNC

59

OHOOCHOBHBIE TIPE/ICTbHBIC
KapOOHOBBIE KHUCJIOTHI,
0COOEHHOCTH CTPOCHHUS UX
MOJICKYJT

https://m.edsoo.ru/3AG3MM12R

60

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
(uznueckue cBoicTBa

https://m.edsoo.ru/88RK8EHSL4

61

XUMHUYECKHE CBOMCTBA
MpeACIIbHBIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOMN KUCJIOTHI.
Msoroo6pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4Z70Q

63

Oco0EHHOCTHA CBOUCTB:
HETpeeIbHBIX U

https://m.edsoo.ru/PO7B20AZG




apOMaTUYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KUCIIOT

64

[TonATHE O IPON3BOIHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMQKWRS52

65

CriocoOpl mostyueHust u
MIpUMEHEHHE KapOOHOBBIX
KHCIIOT

https://m.edso0.ru/ZY83U8721

66

CrnosxHble 3¢upbl:
TOMOJIOTUYECKHUH psiJl, oOras
dhopmyna, nzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/4C5SQIMALE

67

OuznuecKkue 1 XHMUIECKIE
cBolicTBa 3(pUpoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenune pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMUYECKOU
peakiuu, Ha OIpeAeIICHNUE
MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOTO BEIEeCTBA

https://m.edso0.ru/K512Q0HVD

69

[IpakTuueckas pabora Ne 3.
Pemenne skcriepuMeHTaTbHBIX
3ama4 1o teme "KapOoHoBbIe
kucnoTel. CroxHbie d3QuphI"

https://m.edso0o0.ru/OGEJG1Z60Q

70

XKupsr: crpoeHne, pu3nuecKue
Y XUMHUYECKUE CBOHCTBA
(rumponus)

https://m.eds00.ru/9SIVVGAD3




71

OCcoOGeHHOCTH CBOWCTB JKUPOB,
CoJiepKalUX OCTATKU
HEIpeeNbHbIX KUPHBIX
KuCIIOT. JKupsl B mpupoie

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

72

MpUia Kak COJIH BBICIIIUX
KapOOHOBBIX KUCIIOT, HX
Motomiee aercteue. [lonstue o
CUHTETHYECKUX MOFOIINX
cpencrBax (CMC)

https://m.edsoo.ru/YPLLO9UE7

73

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJICOEPKAITUX
OPraHNYeCcKUX BEIECTB

https://m.edsoo.ru/ASFISXVSU

74

Pacué€tsl no ypaBHEeHUsIM
XUMHUYECKUX PEaKIni

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremaruzamnus u 00o01eHne
3HAHUH 110 TeEME

https://m.edsoo.ru/SSWMSEF7D7

76

OO01as XxapakTepucTuKa
YIJ€BOJIOB U Kiaccuukarus
yIJ€BOJIOB (MOHO-, AH- U
MOJIMCAXapH/Ibl)

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

77

MoHnocaxapuabl: puznuecKue
CBOMCTBA M HaX0XJCHUE B
pupoie

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue IrioKo3bl, €€
3HAUEHUE B
KU3HEJEATEIIBHOCTH
Ooprasusma

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




79

Hucaxapuapl: caxaposa,
MaJIbT03a U JIAKTO34.
Haxoxnenue B mpupose u
MPUMEHEHHE TUCAXaPUJIOB

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

80

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYI, (PU3HYEecKHre U
XUMHYECKHE CBOICTBA,
MpUMEHEHHE

https://m.edsoo0.ru/52Z6UKUNG

81

[TonsiTHE 006 MCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacueTHbIX 3a/1a4 Ha
OTpeeICHUE JIOJIM BhIXO/1a
MPOJYKTa PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH

83

CucreMaruzanus 1 00o01eHne
3HAHUM MO pa3aeny

https://m.edsoo.ru/YTA71SOGH

84

KonTtponsHas padoTa o Teme
"Kucnopoaconepxariue
OpPraHu4ecKue coeMHEHU"

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

85

AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
dbopmyna, nuzomepus,
HOMEHKJIAaTypa U GU3NYECKue
CBOMCTBA

https://m.eds00.ru/64T9T10ZV

86

XMUMHYECKHE CBOUCTBA
anudaTuyecKux aMMHOB

https://m.edsoo.ru/MYC4DL1GD




87

AHWINH: CTpOEHUE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJINHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObI mosTyueHust 1
NPUMEHEHHE ATU(PATHUCCKUX
aAMHHOB

https://m.edsoo.ru/LCF82MVKH

&9

AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEpPHUs,
(uznueckue cBoicTBA.
OTtnenbHBIE MTPEICTAaBUTENH O-
AMUHOKHCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XuMHYIecKHe CBOMCTBA
AMHHOKHUCIIOT, HX
OHOJIOrMYeCcKOe 3HAUCHUE
amMuHOKHUCIIOT. CHHTE3 U
TUAPOJIN3 TIENITHIOB

https://m.edso00.ru/16Q7Z981X7Z

91

benku xak mpupoiHbIe
MOJIUMEPBL; CTPYKTYPHI OEIIKOB

https://m.edsoo.ru/C031GD96B

92

XUMHUYECKHE CBOMCTBA OEJIKOB

https://m.edsoo.ru/67TMDSJICA

93

A3zoTcoaepkaliue
TeTEPOLUKITHICCKIE
coenuHeHus. HyknenHobie
KHCJIOTBI: COCTaB, CTPOCHHE H
OuoJIorHYecKas pojb

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

94

[Ipaktuyeckas padora Ne 4.
Pemenne skcriepuMeHTaTbHBIX
3a/1a4 1o TeMe
"A3oTcoepxaiue
OpraHUYecKue coequHeHus"

https://m.edsoo.ru/NC46Z2YR7




95

[Ipaktuyeckas padora Ne 5.
Pemrenne skcniepuMeHTAIBHBIX
3aja4 1o Teme "Pacno3HaBaHue
OPraHUYECKUX COCTMHEHUI"

https://m.edso0.ru/4GSLO35TE

96

KonTtposnsHas paboTa o teme
"AzoTcoepkaniue
OpraHuYecKue coeauHeHus"

https://m.eds00.ru/R69Q6G8OU

97

OCHOBHBIE TTIOHATHS XUMHHI
BBICOKOMOJIEKYJISIPHBIX
COEIUHEHNN U METOIBI UX
CHUHTE3a —II0JIMMEPU3AIUA U
MOJINKOH IEHCAITHS

https://m.edsoo.ru/7SVQS 110N

98

[lmactmaccel. YTunuzanus u
nepepaboTKa IIacTuKa

https://m.edsoo.ru/1U7TEQ648Y

99

DJ1acTOMEpPhI: HATypaIbHbIN
CUHTETHYECKUE KaydyKH.
Pe3una

https://m.edsoo.ru/SO6ALFPLS

100

Bomokna: HaTypaJbHEIC,
HNCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMepI)I
CIICHUAJIPHOI'O Ha3HAYCHUA

https://m.edsoo.ru/DQOJRVK4H

101

[IpakTuueckas pabora Ne 6.
Pemenne skcnepuMeHTATBHBIX
3a1a4 1o teme "Pacrno3naBanue
IIACTMACC M BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O06o0011eHNEe U cUCTeMaTU3aIHs
M3YyYEHHOI'0 MaTepHaa 1o
Teme "BbICOKOMOTIEKYISpPHBIE
coenuHeHus"

https://m.edsoo.ru/REGCOZS45




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KVIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHusi  odpa3zoBaTe/ibHbIE PECYPChI
padoThI padoTsbI

Atom. CocTaB aTOMHBIX SITIED.

1 . 1 https://m.edsoo.ru/NOPBJ3G7]
XuMudecKui sneMeHT. M30Tonsl
CrpoeHue 3IeKTPOHHBIX

2 000JI0YE€K aTOMOB, KBAHTOBBIC 1 https://m.edsoo.ru/9MTBPF8U5
qucia
Knaccudukanus xumuaecknx

3 3JIEMEHTOB (s-, p-, d-, f- 1 https://m.edsoo.ru/MDGLT301C
AJIEMEHTHI)
Pacnpenenenue 3J1eKTPOHOB I10

4 el P 1 https://m.edsoo.ru/HNSVJRET?2
ATOMHBIM OpPOUTAIISIM
DNeKTpOHHBIC KOHPUTYpAITIH

5 aTOMOB 3JIEMEHTOB B OCHOBHOM 1 https://m.edsoo.ru/56MO011PUG
1 BO30OY)XJIEHHOM COCTOSTHUH
DNeKTpOHHBIC KOHPUTYpAITUU

6 HOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DIIEKTPOOTPUIIATEITLHOCTD
[Tepuoaudeckuii 3aKOH U
[Tepuoauueckas cucrtema
XHMHUYECKUX 31eMEeHTOB /1. M.

7 1 https://m.edsoo.ru/RRTS1FRBD

MenpneneeBa, CBS3b €
COBPEMEHHOU T€OpUEN CTPOEHUS
aTOMOB




3aKOHOMEPHOCTH U3MEHEHUS
CBOUCTB XUMHUYECKUX DJIEMEHTOB
1 00pa3yeMbIX MU TIPOCTHIX H
CJIOKHBIX BCHICCTB I10 I'pyIiiamM
Y TIEpHOAaM

https://m.edsoo.ru/M2BGSLQGU

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunnl xuMuueckou CBA3U.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3U.
Bonoponas cBs3b.
MexMonexynsapHbie
B3aUMOJICICTBUSA

https://m.edsoo.ru/YSFOZQORM

11

BanenTHOCTS 1 BaJICHTHBIC
BO3MOJKHOCTH aTOMOB. CBS3b
BJIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C UX T€OMETPHUUECKUM
CTPOCHHEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBieHust 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOPS

13

BemiectBa MOJICKYJIAPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS.
Tumnsl KpUCTAJUIMICCKUX
PCUICTOK U CBOIiCTBa BCIICCTB

https://m.edsoo.ru/40CASLVY3

14

Ilonsatue o AUCTICPCHBIX
CUCTeMax. Hpe,Z[CTaBJ]eHI/IC 0
KOJUJIOMJHBIX paCcTBOpax

https://m.edsoo.ru/SQWSNIMIO




15

HctrHHBIE PaCTBOPBI:
HACBIIICHHBIC U HEHACHILICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparsr

https://m.edsoo.ru/MI2GZKJI8B

16

CriocoObI BEIpayKEHHS
KOHIICHTpAIIMU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3amau ¢
HUCIIOJIL30BaHUEM OHATUU
""MaccoBasi J0Js1 paCTBOPEHHOTO

BCIICCTBA ', MOJIApHaA

KOHIEHTparus"

https://m.eds00.ru/9Y YG9X6FN

18

Knaccudukanus n
HOMEHKJIaTypa HEOpraHUYeCKUX
BELIECTB

https://m.edsoo.ru/Y3JUKOMC4

19

CucreMmaruzanys 1 00o01eHne
3HAHUH 110 TEME

https://m.edsoo.ru/7LEFEOFMS5

20

KonTtponpHas padoTa o remMam
"CTtpoeHue aroma.
[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrtema
XUMHUYeCKnX djeMeHToB J1. 1.
MenneneeBa", "Ctpoenue
BelecTBa. MHOrooOpasue
BelecTs"

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukanus XuMuaeckux
peaKurii B HEOPraHUYECKOU U
OpraHMYeCKOM XUMHH. 3aKOH
COXpaHEHUSI MacChl BELECTB;
3aKOH COXpaHEHHUs U

https://m.edsoo.ru/ZOMZMEREE




IIpEBpALICHUS DHEPTUU IIPU
XUMUYECKUX PEAKLUAX

22

TennoBeie 3 peKTh
XUMUYECKUX PEAKIUH.
Tepmoxumuyeckue ypaBHEHHUs

https://m.edsoo.ru/9TSXHFMT4

23

Brrunciienus no ypaBHEHHUSIM
XUMHYECKUX PEAKINi U

TCPMOXUMHUYCCKUM YPAaBHCHUAM

https://m.edsoo.ru/VSWAVUXOH

24

CKOpOCTh XMMHUYECKOHN peaklinu,

€€ 3aBUCUMOCTb OT Pa3JIUYHbIX
¢dakropos. Karanus u
KaTaJIn3aTOPbI

https://m.edsoo.ru/DSEHND9EL

25

['omorenHbIe U reTeporeHHbIe
peakmuu

https://m.edsoo0.ru/RNSPOZ7YO

26

[Tpaktrueckast padota Ne 1 o
TeMme "BiusHue paznuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOHN peakiuu"

https://m.eds00.ru/NGQO5JTY7

27

OO6parumbie 1 HEOOpaTUMBIE
peakiuu. XMMHYECKOe
paBHOBecHe

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTuueckas pabora Ne 2 o
Teme "BiusHue paznuyuHbIX
(hakTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECHS"

https://m.edsoo.ru/UMB65DAVK

29

QHGKTPOHI/ITI/ILIGCKEIH
JUccColuranus. CuibHBIC T

https://m.edsoo.ru/SUIMTOHPO




ciabbie AMeKTpouThl. CTEeTeHb
JMCCOLUALINT

30

HoHnHOE npon3BeneHUE BOIBIL.
Cpena BOAHBIX pacTBOPOB.
Bonoponusiit nokasarens (pH)
pacTtBopa

https://m.edsoo.ru/7S6FNI1 YU

31

I'maponns coneit. Peakuuu,
MIPOTEKAIOIINE B pacTBOpax
AIIEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[IpakTuueckas padora Ne 3 o
TeMe "XUMHYECKHE pEaKIVH B
pacTBOpax IEKTPOJIUTOBR"

https://m.edsoo0.ru/RDECXFMNS

33

OKHUCIIUTEITBHO-
BOCCTAaHOBUTEILHBIC PEAKITUH.
Baxkueiime OKUCIUTEIN U
BOCCTaHOBHUTEIHN

https://m.edsoo.ru/AF9ATHSZT

34

MeTo1 37€KTPOHHOTO
(271IeKTOHHO-MOHHOTO) OaaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTPOIN3 PaCTBOPOB U
pacIuiaBoB BELIECTB

https://m.edsoo.ru/7UCOBIP3Q

36

Pemenue 3agau Pa3JINIHbIX
THUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenue 3amgau Pa3JINYHbIX
THUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremaruzanus 1 0000IeHNIE
3HAHUU 110 TeMe " XUMHUYECKUE
peakuun"

https://m.edsoo.ru/OOCUUKMF1




39

KonTtposnpsHas paboTa o teme
"Xumuueckue peaxuu"

https://m.edsoo.ru/E120ZSNS2

40

IlonoxxeHnue HEMETAJIJIOB B
[Iepnoauueckoil cucreme
XUMHUYeCKnX deMeHToB J1. 1.
MeneneeBa 1 0COOCHHOCTH
CTPOEHUS X aTOMOB.
duznyeckre CBOMCTBA
HEMETAJIOB

https://m.edso00.ru/S2TIIG534

41

AnnoTponus HeMeTauIoB (Ha
pUMepe KUCIOPOoa, CepHl,
dbocdopa u yriepoaa)

https://m.edsoo.ru/DKHVETX6S

42

Bopopon: nonyuyenue,
(br3UYeCKre U XUMHUYECKUE
cBoiicTBa. ['mapuasi

https://m.edsoo.ru/EOAB3TJZ2

43

T"ajmoreHsl: Hax0XICHUE B
MIPUPO/IE, CIOCOOBI MOTYUYCHUS,
(bM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBaA

https://m.edsoo.ru/SESM200XI

44

["aloreHoBO10POIBI.
Baxwueitmme
KHCJIOPOJICOICPIKAIINE
COEIMHEHMS TaJOIeHOB

https://m.edsoo.ru/FWWHG6A36]

45

JlaGopaTopHbIe 1
MIPOMBIIIICHHBIE CITOCOOBI
MOJTy4€HUS TaIOT€HOB.
[IpuMeHeHne raloTeHOB U X
COEIMHEHUI

https://m.edsoo.ru/ULSR2WQ2T




46

[Ipaktuyeckas padora Ne 4.
Pemrenne skcniepuMeHTAIBHBIX
3aja4 o teme "l'ajgoreHsr"”

https://m.edsoo.ru/VIHPYU202

47

Kucnopon: naboparopHeie u
IIPOMBIILIJIEHHBIE CIIOCOObI
MOJTy4eHUs1, PU3NIECKUE U
XUMHUecKue cBoicTBa. O30H.
[IpumeneHnne kuciIopoaa u
030Ha

https://m.edsoo.ru/SLQHHICFF

48

OKcHIbl U IEPOKCHUIBI

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

49

Pemenue 3aga4 pa3nmyHbIX
THUIIOB

https://m.eds00.ru/Q8L5S0HZYY

50

Cepa: HaxOXJIeHHUE B PUPOJIE,
CrocoObI TIOJTyYeHUS,
(buznueckue 1 XuMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/3JASFNQQOK

51

CepoBonopo, cyabhumbt

https://m.edsoo.ru/PMO9PHT23

52

Kucnopoaconepxaiue
coenuHeHus ceprl. OcobeHHOCTH
CBOMCTB CEpHOM KUCJIOTHI

https://m.edso00.ru/8TN3SZ505

53

[IpakTuueckas paborta Ne 5.
Pemenune skcnepuMeHTaIbHbBIX
3aga4 no teme "Cepa u e€
coequueHus"

https://m.edso00.ru/9S76ZZRFW

54

A30T: HaX0XJICHHE B IIPUPOJIE,
crocoObl NOJTy4EHus,
¢bu3MUecKre 1 XUMUYECKHE
CBOWCTBAa. AMMHAK, HUTPUIBI

https://m.edsoo.ru/IZPKO7C4P




55

Kucnoponaconepxammue
COCIMHEHUS a30Ta.
OcoOeHHOCTH CBOWCTB a30THOM
KHCJIOTHI

https://m.edsoo0.ru/271860BC3

56

[IpumeHeHue a3oTa u ero
COeTMHEHUI. A30THBIE
yaoOpeHust

https://m.edsoo.ru/MO1P034QF

57

docdop: HAXOXKICHHUE B
MIPUPO/IE, CIOCOOBI MOTYUYEHUS,
(1)1/13qu01<1/16 U XUMHWYCCKHUEC
cBoiictBa. ®ochuasl u Gochun

https://m.edsoo.ru/PXZ0170QS0

58

Oxkcunbl dpocdopa,
dhocdhopconepkarire KUCIOTHI.
Conu hochopHON KUCITOTHI

https://m.eds00.ru/0OZT28DNQ

59

[Ipumenenne docdopa u ero
coequaeHni. DochopHbie
ynoOpeHust

https://m.edsoo.ru/99E3JYYTM

60

[IpakTuueckas padota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3ama4 o teme "Azot u pochop
U UX coequHeHus"

https://m.eds00.ru/97LCBYXY?2

61

Yriepona: HaX0XICHHUE B
MPHUPOJIC, AJIOTPOITHBIC

Mo uduKanuu; GU3nIecKue u
XHMHYECKHE CBOICTBA,
MIPUMEHEHHE

https://m.edsoo.ru/TWDS30OTDR

62

Oxcup yrnepona(Il), okeun
yraepoaa(1V), yronbnas
KHUCJIOTa U €€ COJIN

https://m.edsoo.ru/6DLNT13TE




63

Pewenue 3ana4 pa3anyHbIX
THUIIOB

https://m.edsoo.ru/PQWKCINJX

64

Kpemuuit: HaxoxaeHue B
pUPOJIE, COCOOBI MOTYUYEHUS,
¢bu3nvecKrue 1 XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxcup xpemuus(1V),
KpeMHHUEBask KUCII0Ta, CUIINKAThI

https://m.edsoo0.ru/NTQOS329K

66

[IpuMeHeHne KpeMHUS U €T0
coequnennii. CTEKII0, €ero
MOJIy4€Hue, BUbI CTEKIa

https://m.eds00.ru/IXJOO600T

67

Pemenue 3aga4 pazauyHbIX
THUIIOB

https://m.edso00.ru/S5319XD1S

68

CucreMmaruzanys 1 00o01eHne
3gagui mo reMe "Hemetamie"

https://m.edso0o.ru/QCSGMOTES

69

KonTtponsHas padoTa o teme
"Hemerasner"

https://m.edsoo.ru/VPSTFCAFI

70

AnHanus pe3ynbTaToB
KOHTPOJIBLHOU paboThl,
KOPPEKIHsI OIHO0K

https://m.edsoo.ru/LAOAONSJ7

71

ITonoxeHne MeTalIOB B
[Tepuoauueckoit cucreme
XUMHUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB

https://m.edsoo.ru/57FR91QP1




72

OO6mue puznyecKkue CBOMCTBa
MetaiioB. [Ipumenenue
MCTaJIJIOB B 6I)ITy 1 TCXHHUKEC

https://m.edsoo.ru/ICNOR6AKW

73

Crnasel MetasuioB. Kopposust
METaJJIOB

https://m.edsoo.ru/1V3XS7EXT

74

Pewmenne 3ana4 pa3nuyHbIX
TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUECKUN Psifl
HanpsbKkeHui MetamioB. OOmme
CrOCOOBI MOTyYEHUS METAIIJIOB

https://m.edsoo.ru/SWIJLF3YLW

76

OO01as XxapakTepucTuKa
MeTamioB [A-rpynmst
[Teproanueckoit CUCTEMBI
XUMHYECKUX DJIEMEHTOB.
Harpwuii u xanuii: nojsyueHue,
(buznueckue 1 XuMu4ecKue
CBOMCTBA, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCIUHEHUI

https://m.edsoo.ru/W4VWNSJISE

77

OO6mras xapakTepucTuKa
MetaiuioB [IA-rpyrmbl
[Tepuoanueckoit cCUCTEMBI
XUMHUYECKUX DJIEMEHTOB.
Marnuii 1 KanplUuii: IOJTy4YeHue,
(bU3UYEeCKUe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCAUHCHUU

https://m.edsoo.ru/Q4YBTZ3RY

78

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHEHUS

https://m.eds00.ru/609WLKNTN




79

ANOMUHMIL: TIOJy4YeHUE,
¢bu3nyecKkre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/OZHBSJIBQ6

80

AmdoTepHbIe CBOICTBA OKCHIA
U TUJIPOKCHUA AIFOMUAHUS,
TUAPOKCOKOMIIIICKCHI
AIIOMHHUA, UX IPUMCHCHUC

https://m.edsoo.ru/RM2IRHCBM

81

Pemrenue 3aga4d paznuyHbIX
TUIIOB

https://m.edso00.ru/ZCTJX7CQ3

82

[IpakTnueckas padora Ne 7.
Pemenue skcriepuMeHTaTbHBIX
3a7a4 o teMe "MeTajuibl
[JIAaBHBIX ToArpymm"”

https://m.edsoo.ru/ZR9H28T3K

83

OO6mras xapakTepucTuKa
METaJUIOB IOOOYHBIX IO PYIIIT
(b-rpynm) INepuonnueckoi
CHCTEMBI XUMUYECKHUX
AJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duzndeckre U XUMHYCCKHUE
CBOMCTBA XpoMma 1 €ro
COCI[PIHGHPIﬁ, X IPUMEHECHUC

https://m.edsoo.ru/EMH85BONN

85

Baxueiiime coequHeHns
Mapranna. [lepmanranar kanus,
€ro OKHCIUTEIbHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

Du3nuecKue 1 XUMHUYECKHUE
CBOMCTBA JKEJI€3a U €ro
coenunenui. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKeje3a

https://m.edsoo.ru/71 YSMIGSD




87

dusznueckue 1 XUMUYECKUE
CBOMCTBA MEJIN U €€
COCIMHEHUH, NX IPUMEHEHNE

https://m.edsoo.ru/GET21.9K3X

88

duznyeckre 1 XUMHUYIECKHE
CBOIICTBA IIMHKA U €TI0
COCIMHEHUH, X IPUMEHEHHUE.
' apOKCOKOMILIEKCHI IMHKA

https://m.edso00.ru/O4C5QKBEJ

&9

[IpakTnueckas padora Ne 8.
Pemenne skcriepuMeHTaIBHBIX
3a7a4 o teMe "MeTajuibl
MOOOYHBIX MOATPYHH"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenue 3aga4 pa3nmyHbIX
THUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O00011eHNE U CUCTEMATU3 AL
M3y4EHHOTO MaTepuaa 1o TeMe
"MeTamnsr"

https://m.edsoo.ru/NHKRDJUTS

92

KonTtponsHas padoTa o reme
"Mertayuibr"

https://m.edsoo0.ru/4Z62V30B1

93

AnHanus pe3ynbTaToB
KOHTPOJIBLHOU paboThl,
KOPPEKIHsI OIHO0K

https://m.edso0o.ru/KGZODOKTT

94

Ponp xuMuu B o0ecIieueHuH
YCTOI‘/’I‘II/IBOFO Pa3BHUTHA
yenoBedecTBa. Ilonsatue o
HAaYYHBIX MCTOdax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/SSTSRWKS8

95

HayuHble npUHIUIIEI
OpraHM3alui XUMHUYECKOTO

https://m.edsoo0.ru/V4Y20W8UR




pou3BoJicTBa. [IpoMbllIeHHBIE
CroCcoOBI OTYYEHUS
BaKHEHUINX BEIIECTB

96

XHUMHUYECKOE 3arpsi3HEHNE
OKpY’KarOLIEH CPeJIbl U €ro
II0CICACTBUA

https://m.edsoo.ru/HFYWAQI1VW

97

XHMHUS U 30pOBbE YEIOBEKA.
JlexapCTBEHHBIE CpEACTBA

https://m.eds00.ru/992MUF415

98

Xumus numy. Pojs Xxumun B
oOecIieueHn MUIEBON
0€e30MmacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

KocMmernueckue n
napQroMepHbIe CpeCTBa.
BriToBas xumus

https://m.edso0.ru/OV8SPPBKW

100

XWUMUS B CTPOUTEIIHCTBE.
Baxwueiimne cTpouTenbHbIE U
KOHCTPYKIIMOHHBIE MaTepUabl

https://m.edsoo.ru/SFX2N2T3]J

101

XHUMHA B CEIbCKOM XO3SMCTBE.
Opranndeckre 1 MUHEPAJIbHbBIE
ynoOpeHus

https://m.edsoo.ru/YY395RQAJ

102

Cucremarusanusa 1 00001eHne
3HAHUU II0 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOTIOJIATAFOIINE TIOHATHS (XUMUYICCKHI AJIEMEHT, aTOM, H30TOIIBI,
JJIEKTPOHHAs 000J0YKa aToma, s§-, p-, d-dJEKTPOHHBIC OPOUTAIH
aTOMOB, OCHOBHOE U BO30YXJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKyJIa,
BAJICHTHOCTh,  JJICKTPOOTPHUIIATCIBHOCTh,  CTCTIICHb  OKHCJICHWS,
XHUMHYECKasi CBsI3p (O- W T-CBsA3b, KPAaTHBIC CBS3HM), THOPHIA3ANUS
ATOMHBIX OpOHWTaNIeH, KpUCTAUTUYECKass PEIIéTka, MOJb, MOJIIpHAs
Macca, MOJIIpHBIH O00BEM, MOJIApHAs KOHLEHTpaIus, pacTBOPbI
(MCTHHHBIC, TUCTIEPCHBIC CHCTEMBI), KPUCTAJIOTHIPATHI, YIIIePOTHBII
ckener, (hyHKIMOHANbHAS TPYyMNa, paaukall, U30MEphl, CTPYKTypHas
dbopmyna, wu3oMmepus (CTpyKTypHas, reoMeTrpudeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJOTMYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJI- ¥ a30TCOJIEprKalie COeTMHEHUs, OMOJIOTUYECKH aKTHUBHbBIE
BelecTBa (yrJieBoIbl, JKUPBI, OCTTKH ), MOHOMED, TIOJIUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHHS, KPEKHHT, PU(POPMUHT,
TUNBl  XUMHYECKUX PpeaKUuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DSHAOTEPMHYECKHE, PEaKIUX HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOpaTUMBIE), PACTBOP, AIIEKTPOJIUTHI,
HEDJIEKTPOJIUTBL,  AJIGKTPOJIUTHYECKAsl ~ JUCCOLMAlMs,  CTENeHb
JMCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, AJIEKTPOJIU3, CKOPOCTh

XUMHYECKOM p€aKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TCOPUS XUMHUYECKOIO CTPOCHHUS OPraHUYECKHUX
Beuects A.M. ByriepoBa, Teopus 3JIEKTPOIUTHUECKON AUCCOLNALINH,
[Mepuomuueckwnii 3akon J[.. MennaeneeBa, 3aKOH COXpaHEHUSI MAcChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE
3HaHMUs, JEXKalMe B OCHOBE NMOHUMaHUs IPUUYUHHOCTU U CUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIEC IIPEIACTABICHUSA O CTPOCHUH

BCIICCTBA HA ATOMHOM, MOJICKYJIAIDHOM U HAAMOJICKYJIAPHOM YPOBHAX




1.3

IpCACTaBJICHUA (O) MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOJUHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX Hux

MMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJNYyYCHHH U
0e30MacHOM  HWCIIOJIb30BAHUM ~ BAXKHEHIIMX  HEOPraHUYECKUX |
OPraHWYEeCKUX BEHIECTB B OBITY M MPAKTUUECKOW JEATEIbHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC ITPUHIUIIBI XUMHUYCCKOI'0 IMIPOMU3BOACTBA (Ha nmpumMepe
IIpOU3BOJACTBA CCpHOfI KHUCJIOTBI, aMMHaKa, MCTaHOJIa, nepepa60TKH

He(pTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XApaKTCPHBIC TIIPHU3HAKKM W B3aMMOCBA3b HU3YUCHHBIX HOHSITI/II\/JI,
NPUMCHATb COOTBCTCTBYIOIIUEC TOHATHA IIPHU OIMMCAHUHW CTPOCHHUA U

CBOWCTB HEOPraHUYECKUX U OPTaHNYECKUX BEIIECTB U UX ITPEBPAILCHUI

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHWW C TOHSATHUSMU U TIPEACTABJICHUSIMHU
JIPYTUX MPEIMETOB ISl 00JIee OCO3HAHHOTO TOHUMAHUS U 0OBSICHEHUS

CYITHOCTH MAaTCPHUAJIBHOTO CIUHCTBA MHUpa

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIB30BATD:

3.1

HAaUMEHOBAHUS XMMHUYECKUX COEIWHEHUN MEXAYHApOIHOTO COI03a
TEOPETUYECKOW W TPUKIAAHOW XHMHUHM U TpUBUAJIbHbIE Ha3BaHUA
BEILECTB, OTHOCSIIUXCS K HM3Y4EHHBIM KjaccaM OpPraHM4ecKuX |

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHYECKYI0 CHUMBOJIMKY JJISi COCTaBICHUS (OPMYJT HEOPTraHHMUECKUX
BEUIECTB,  MOJIEKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYEeCKHX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4dCCKHUC BCHICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

M0 Pa3NMYHBIM TPHU3HAKAM (YHCIY M COCTaBY pPEarupyrolINX BEIECTB,
TeroBoMy 3(dekTy peakuuu, HW3MEHEHHMIO CTeleHed OKUCICHHUS

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

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPpU30BaATh 3JICKTPOHHOC CTPOCHUC
aTOMOB (B OCHOBHOM H B036Y)KI[éHHOM COCTOHHI/II/I) U HOHOB

XUMHYECKUX DJIeMEHTOB 1 — 4 nepnuoaoB HCpHOI[H‘-IGCKOfI CHUCTCMBI




J.1. MenneneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3Ysl TIOHATHUSA

§-, p-, d-21€KTPOHHBIE OPOUTAIIH, SJHEPTETHUECKUE YPOBHH

ChopMUpOBaHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX IEMEHTOB M 00pa3yeMbIX UMHU COECTUHEHHH 110

IIEPUOIaM U IpynIam

ChopMupoBaHHOCTE yMEHHUS COCTaBISATh YPAaBHCHHS XHUMHYCCKUX

peaKkuyil ¥ pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ oCpecaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEAKIUN pa3JIMYHBIX THIIOB; IIOJHBIE M COKpAlllEHHbIE
YpaBHEHUs pEaKUMi HOHHOrO oOOMEHa, Y4YUThIBas YCIOBHUS, IpHU

KOTOPBIX OTU pC€aAKIHH UAYT 10 KOHIIA

7.3

peakuii TUAPOIN3a, PEaKIMil KOMIUIEKCOOOpa3oBaHUs (Ha MpUMeEpe

TUIPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKDPETHBIX TMpUMEpax XapakTep 3aBHCHUMOCTH PEaKIIMOHHON
CIOCOOHOCTH OPraHUYEeCKUX COCTUHEHWNW OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3aUMHOTO BIIUSIHUSL aTOMOB U
TPyl aTOMOB B MOJIEKYJaX, a TakKe OT OCOOCHHOCTEH peanu3aluu

Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUSI peakLnuit

8.2

XapaKTCPHbIC XUMHUUYCCKUC CBOMCTBa BC€IICCTB COOTBETCTBYIOIIMMHU

OKCIICPUMCHTAMU U 3allUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh COCTAB U BaKHEHIINE
CBOMCTBa BEILIECTB, MPHUHAUICKANINX K OINpeneiaéHHbIM KilaccaM |
IpylIaM COEIUHEHHH (MpOoCThie BEUIeCTBa, OKCHUIIbI, TUIPOKCHUIBI,
COJIM; YTJIEBOJOPOIbI, MPOCThIE 3(PUPHI, CHUPTHI, (PEHOIBI, AJIbICTUIBI,
KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YTIEBOMIBI,

aMHUHBI, aMUHOKHCJIOTHI, OCIIKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUETHI MO XUMHUYECKHM
dbopMynaM M ypaBHEHUSM XUMHUYECKHX PEAKIMI C UCHOIb30BAHUEM

(I)I/ISI/ILIGCKI/IX BCIIMYHH:

10.1

Macchl (00bEMa, KOTHUeCcTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBO J10JIel pacCTBOPEHHOTO BEIIECTBA MIIM IaHO B H30BITKE (MMEeT

PUMECH)

10.2

MaccoBOi nian 00BEMHOM 0JH, BBIX0a MPOIYKTA PEaKLUU

10.3

TeTI0BOro 3 dekra peakuit




10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

10 HAXOXKJICHUIO XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bilagenue cucteMoi 3HaHUM O METOJAX HAy4HOI'O IO3HAHUS SIBJICHUUN
OPUPOJIbI, HCHOJB3YEMBIX B €CTECTBEHHBIX Haykax MU YMEHHE
OPUMEHSTh A3TH 3HAHUS NpPU IKCHEPUMEHTAIBHOM HCCIEI0BAaHUU
BEIIECTB U Il OOBSICHEHUSI XUMUYECKUX SIBJICHUH, IMEIOLINX MECTO B
IpUpOJIE, TPAKTUYECKOMN NIEATEIbHOCTH YE€JIOBEKA U B IMOBCEIHEBHOM

KU3HHU

12

CdopMupoOBaHHOCTh YMEHHSI TMPUMEHSTH (MCHOJIB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEIIECTB IS JKCIIEPUMEHTAILHON MPOBEPKU
TUTIOTE€3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
peakui M TPOTHO3UPOBAHUS BO3MOMXHOCTEM HMX OCYHIECTBIICHHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUS TSI OOBSICHEHUS] M TIPOTHO3UPOBAHHS
SBIICHUH, MMEIOIIUX €CTECTBEHHOHAYYHYIO TPHUPOAY; I TPUHSTHUS

TPaMOTHBIX PEIICHH MTPOOJIEM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH

13

CdopMHUpOBaHHOCTH YMEHHS TIJIAHUPOBATH W MPOBOJANTh XUMHUECKHI
OKCIIEPUMEHT (TIOJlyY€HHE W W3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OpPraHWYeCKUX BEIIECTB, Ka4eCTBEHHBIC PEAKIUU YIIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCIOPOICOIEPIKAIIUX OPTaHUICCKUX BEIECTB,
pelieHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  paclO3HABAHHIO
HEOPraHWYeCKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBHII
Oe3omacHOTO  OOpamieHWss C BEIeCTBAaMH H  Ja0OpaTOPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IIEITH MCCIICIOBAHUS; TIPEICTABIATh
B pa3inyHON (opMe pe3yabTaThl SKCIEPUMEHTA, aHAIM3HPOBATH U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMHUpoOBaHHOCTh YMEHHUS OCYLIECTBIATH I€IeHANPABICHHBIN TTOUCK
XUMHUYECKOW WHGOpMAlMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas U
y4eOHO-HaydHasi JUTepaTypa, CPeACTBA MAaccoBOW HMH(GOpMAIMU, CETh
Wnrtepner u apyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalnIo, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHOI 3a1aueit

15

CchopMHpPOBaHHOCTh yMEHMS MPOTHO3MPOBATH, AHAJIU3UPOBATH U
OLIEHMBaTh HMH(MOPMALMIO C TO3UIMHA HKOJIOTMYECKOW O0e30MacHOCTH
HOCIEJCTBUIM OBITOBOM M MPOM3BOACTBEHHOW JIESATENBHOCTH YeIOBeKa,
CBSI3aHHOM C mepepaboTKOM BemecTB; CHOPMUPOBAHHOCTh YMEHHH
OCO3HaBaTb  OINACHOCTb  BO3JEMCTBUS HAa JKUBBIE  OPraHU3MBI
ONpENENIEHHBIX BEUIECTB, MOHMMAs CMBICH IIOKa3aTens NpeAeabHON

I[OHYCTI/IMOﬁ KOHOCHTpAlM, W MOACHATL Ha MIpUMEpax CITOCOOBI




YMCHBIICHHA W MPCAOTBpAlICHUA HUX BPCAHOI'O BO3I[€I>10TBPISI Ha

OpraHusMm 4CJI0BCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
O XUMHUmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHas: MOJIETb CTPOSHHs aroma. Pacmipenenenue
SJIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccuuranus XuUMHYECKHX
251eMeHTOB. OCOOEHHOCTH CTPOEHHUS IHEPIeTUUECKUX YPOBHEH aTOMOB (s-, p-,
d->nemenToB). OCHOBHOE M BO30Y)KJIEHHOE COCTOSHHS aTOMOB. DJEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIEC 37€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuyeckux siaemeHToB J M. Menzaeneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB D3JIEMEHTOB M WX COECIWMHEHUM IO
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

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

1.3

BanenTHOCTh. DEKTPOOTPUIIATENLHOCTh. CTENEHh OKUCICHUS

1.4

Bunel xumuueckoi cBs3u (KOBaJIEHTHAs, HIOHHASI, METAJUIMYECKasi, BOJOPOIHAS)
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKYIspHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNIEKYISIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTANIMYECKUX PEmETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peakmusa.  Knaccupukarmuss — XUMHYECKHMX — peakluid B

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

1.6

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3 dexThl XuMu4yeckux peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTopLI, BIIMAKOINHUEC Ha

COCTOSTHHE XUMHUUYECKOro paBHOoBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CuipHble U cla0ble QJICKTPOJIUTEI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaJ’IBHaﬂ, mIcJI0O4YHasd. CreneHb

nucconuannu. Peaknuyu HOHHOTO 0OMeEHa

1.10

IMunponus coneit. MonHoe mpousBenenue Boabl. Bomopoansiii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpAUH pacTBOPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAsA KOHLCHTpALUs. Hacpimennsie u

HCHACBIIICHHLIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF HNApaThl




1.12

OKHCIIUTENHEHO-BOCCTAHOBUTENIbHBIEC peakinu. [loBeieHne BEnecTB B cpeiax ¢

pa3HbIM 3HaueHreM pH. MeTo bl 31eKTpoHHOTO OasiaHca

1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarms HEOPraHUYECKUX COEVHEHUH. Homenximarypa

HCOPraHN4YCCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX METAJJIOB (HATPUM, KA, KaJbLIUM,
MarHui, aJIOMUHUN, IIUHK, XpOM, JKeJe30, Me/lb) U UX coeauHeHui. OOmue

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajOT€HOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHUA) U UX COCAMHEHUH  (OKCHUJIOB,

KHCIIOPOICOAEpIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

2.4

I'enetmueckas CBI3b HCOPraHNu4Y€CKUX BEUICCTB, NMPUHAMICKAIINX K

Pa3IMYHBIM KJIacCcaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peakIuy Ha

HCOPraHNM4CCKUEC BCIICCTBA U NOHBIL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHBIE TOJOXKEHUS TEOPUHU XUMUYECKOTO CTPOEHHUS OpPraHuYecKuX
coequuennii A.M. bytnepoBa. YTiepoHbIil CKEIET OpraHuuYe€CKON MOJIEKYJIbI.
KpaTtHOCTh XMMHUYECKOW CBSI3H. S- U P-CBSI3HU. sp3-, sp2-, Sp-THOPUAN3ALNH
opOuTasneit aToOMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOTO

cTpoeHust MoJiekyi. ['omonoru. ['omonoruyeckuii psa. MI3oMepusi 1 ©130Mepbl

3.2

[lonsitne o  ¢ynkuuoHanbHOW rpymme. OpueHTauuoHHbIE  APQPEKTHI

3aMECTUTENIEH

3.3

[IpencraBnenne o kimaccupuKauu OpraHUYecKUx BemiecTB. HomenknaTtypa
OpPraHMYECKUX COEJMHEHUH (cucTeMaTHueckas) W TPHUBHAJIbHBIE HA3BaHUA

Ba)KHEHIITNX HpeHCTaBI/ITeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

34

CBOOOIHOpAIMKAIGHBIH M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsTHe o

Hykieoduie u snekrpoduie. [Ipasmino Mapkosuukosa. [IpaBumno 3aiiieBa

3.5

Ankxanpl. XUMUYeCKHE CBOMCTBA AJIKAHOB: raJJorcHUpOBaAHUC, ACTUAPUPOBAHUC,
TECPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, HW30MCpH3alls, TOPCHHUC. HOJ'IyLICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKB. CBOMCTB IIMKJIOAJKAaHOB C MajbIM

pa3MEpoOM LHUKIIA. Peakuuun MNPUCOCAUHCHUA U PAOAUKAIBHOI'O 3aMCIIICHU A

3.6

Ankennl. XUMUYECKHE CBOMCTBA! pCakuun NpuCoOCANHCHUA (FaJ'IOFCHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, TUAPOTAIIOTCHUPOBAHUC, PI/I,Z[paTaLII/IH), ropCHus, OKHUCJICHUA U
oJIMMEpU3alu. HpOMBII_HJ'IeHHLIe n J1a6opaTopHHe CIIOCOOBI MOJIYyUYCHUS

AJIKCHOB




3.7

Ankaauenpl. XMMHUYECKHE CBOMCTBA AJKaJMEHOB: PEAKLMM IPUCOCTUHEHMS
(rugpupoBaHMe, TaJOTEHUPOBAHUE), TOpeHHsl U nosimMepusanuu. [lonyuenue

aAJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOICTBA: peaKuy PUCOEANHEHUS (TaJOTEHUPOBAHUE,
TUAPUPOBAHUE, THIpATALUs, THIPOraJIOr€HHPOBAHNE) KAK CIOCO0 MOJydeHUS
IOJIMMEPOB U JIPYrHX IOJE3HBIX NMPOAYKTOB. Peakunm 3amemenus. I'openue
aleTUIeHa KAaK HMCTOYHHMK BBICOKOTEMIIEPATYpHOTO IUIAMEHH I CBAPKU M

pe3ku MetauioB. [IpuMenenue aneruneHa

39

Apenbsl. XuUMHUYECKHME CBOWCTBa O€H30JIa: peakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, MPUCOETUHEHHs (THIpPHpPOBAaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKHX CBOMCTB Tojiyosa. [lomyuenue Gensona.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB crTuposia. [lomumepusanus crupoia.

CriocoOpblI MoTy4eHHs! ¥ TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Croupter. IlpenensHple OAHOATOMHBIE CIHHUPTHL. XHMHYECKHE CBOMCTBA!
B3aUMOJICICTBME C HaTpHUeM KaK CHoco0  yCTAHOBJEHMSI  HaU4UA
TUAPOKCOTPYNIBI, C  TaJOr€HOBOJOpPOJAMU  KaKk  CIOco0  MOJy4eHHUS
pacTBOpUTENEH, BHYTPHU- W MEXMOJEKYJIspHas Jeruaparanus. Peaknus
ropeHus. IlomyueHue sTaHona: peakuuss OpPOXKEHUs TIJIIOKO3bl, THApaTaLUs
STWJICHA. OTWIEHIVIMKONb W TJIMLNEPUH KAK MPEACTAaBUTENH IPEIEIbHBIX

MHOT'0QaTOMHBIX CITUPTOB

3.11

®enosr. XuMu4eckue cBoOWcTBa (heHoMa (peakiuu ¢ HaTpueM, THAPOKCHIIOM

Hatpusi, opomom). [lonyuenue denomna

3.12

Anbreruapl. XUMUYECKUE CBONCTBA MPEAETbHBIX albJETHI0B: THIPUPOBAHHUE;
KayeCTBEHHbIE PEaKUMU Ha KapOOHWIBHYIO TpymIy (peakius «cepeOpsHOro
3epkasiay, B3aumoericteue ¢ ruapokcuaom meau (II). [omydenue npenenbHbIX
aNbJIETU/IOB: OKHUCJICHHE CIUPTOB, TUApaTanusi areTuieHa. AIIETOH Kak

MMpeACTAaBUTCIIb KECTOHOB. OcobennoctT PCaKIUKU OKHCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTHI. XMMHUYECKHE CBOMCTBA MMpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTH XHMHUYECKHX CBOMCTB MypaBLHHOﬁ
KHCJIOTHI. HonyquI/Ie npeaACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHUCJICHUC aJIKaHOB, aJIKCHOB, ICPBUYHBLIX CIIMPTOB, aJIbACTHIOB. Briciiue

IMPEACIIBHBIC U HCIIPECACIIbHBIC Kap60HOBBIe KHUCJIOTBI

3.14

Crnoxuble >¢upsl U xupbl. CnocoObl TOJIy4EHHMS CIOXKHBIX 3(QHUPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX 3PHUPOB B
NUILEBON U mapdroMepHON MpOMBIIIIEHHOCTH. JKHUPBl Kak CIO0XKHbIE 3()UpPbI
TJIMIEPUHA M BBICIIMX KapOOHOBBIX KHCIOT. XUMHMYECKHE CBONCTBA >KHUPOB:

TUAPHUPOBAHUEC, OKUCIICHUC. FI/II[pO.HI/B, WM OMBUICHHUC, KHUPOB KakK croco0




MPOMBIIIICHHOTO TOJIYYeHHs COJICH BBICIINX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap6OHOBBIX KUCIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKUMH C YYaCTHEM CIMPTOBBIX U
aJIbJIETUIHOM TPy U MOJIOYHOKUCIIOE OpokeHue. IIpuMenenue riroko3bl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3ma. Jlucaxapusl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABJIMBAIONIME JAMcCaxapuasl. [ upposns
mucaxapunoB. [lomucaxapuabl: kpaxmadi, riaukoreH. CTpoeHne MaKpOMOJIEKYIT
KpaxMasa, TIMKOT€Ha M LeJUroio3bl. Pu3ndeckue cBOMCTBA Kpaxmana H
[EJUTION03bl. XMMHUYECKHe CBOWCTBA Kpaxmaja: THUAPOJH3, KadeCTBEHHAs
peakius ¢ noJoM. XMMHUYECKHE CBOWCTBA IEIUTION03b: THAPOJIHN3, HOIydeHNE
s¢upoB 1nemwtono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKUE OCHOBAHUS: PEAKIIMH C BOJOU, KUCIOTAMH,
peakmus TOpeHWs. AHWIMH KaK TMpPEICTaBUTENh apOMAaTHYECKHX aMUHOB.
XWMHYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, oOkucieHue. IlomydeHne aMUHOB alKWIMPOBAaHWEM aMMHakKa |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHCIIOTHI M ONKH. AMHHOKUCIOTBHI KaK amM(OTEpHbIE OpPraHUYECKHE
coenuHeHus. OCHOBHBIE aMHHOKHCIIOTHI, 00pa3yronme OeilKd. XUMHUYECKUe
CBOMCTBA OEJIKOB: THAPOJIN3, ACHATYpAIUsl, KAYeCTBEHHBIC (I[BETHBIE) PEAKIIUU

Ha OenKu

3.18

CtpoeHue W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWCTB MOJUMMEPOB OT
cTpoeHusi Moyiekyid. OCHOBHBIE CHOCOOBI IMOJYYEHHUS BBICOKOMOJIEKYISPHBIX
COEIMHEHUN: peaKIy MoJIMMepHU3aluy U nojukonaeHcanuu. Knaccudukanus

BOJIOKOH

3.19

Nnentudukanus opranndeckux coequHeHun. Permenue

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PACIIO3HABAHUEC OPIraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBsA3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMHsl B TIOBCEIHEBHOW >ku3HU. IlpaBuia Oe3omacHOW pabOTHI C EIKUMH,

TOPHOYMMHU U TOKCHUYHBIMHA BCHICCTBAMHU, CPECACTBAMUA OBITOBOM XUMHUH

4.2

XuMus 4 310poBbe. XUMUS B MeAULIMHE. XUMHS U CEIIbCKOE X03MCTBO. XUMUS
B IPOMBIIIUIEHHOCTH. XUMHMS U SHEPreTUKA: IPUPOAHBINA U MOMYTHBIA HEPTAHON
rasbl, X COCTaB M Ucrnoib3oBanue. CocraB HehTH 1 e€ nepepaboTKa (IPUPOIHbIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHUS U 3KoJIorusa. XUMHUUYECKOE 3ar PA3HCHHC OKPY)KaIOH_[eﬁ CpCabl U €ro

nocnenctBus. OxpaHa ruapocdepsl, MoUBbl, aTMOChepsl, (HI0pbl U GayHbI OT




XUMUYECKOTo 3arps3HeHus. I[Ipobirema OTX0MOB M MOOOYHBIX MPOIYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBIeHus: O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYCHHS] XUMHYECKUX

BEIIECTB (HA MpUMeEpe MPOM3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas  Merauiyprus. Crekio M CWIMKAaTHas  IPOMBILUIEHHOCTb.
[IpombiienHass  opranudeckass xumus. Cblpb€ Uil OpraHMYECcKOi
IPOMBILITIEHHOCTH

5 Tunsl pacu€THbIX 33124

5.1 Pacuérbl Macchl BeniecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY

| BemecTBa, Macce WK 00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BELIECTB

52 Pacu€tel TeroBoro addekra peakiuu

53 Pacuérbl 00BEMHBIX OTHOILLIEHUH ra30B MPU XUMUYECKUX PEaKIMIX

54 Pacuérsl maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH

' OJIHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH )
5.5 Pacuérer maccoBoit mim 00bEMHOMN JIOJIA BBIXOJIA TIPOTYKTa PEAKITUN OT
' TEOPETUYECKH BO3MOKHOTO
Pacuéter maccer (00bE€Ma, KOJIMUECTBA BEIIECTBA) IIPOIYKTA PEAKITUU, €CITH
5.6 | oaHO U3 BEIIECTB JAaHO B BHJE PACTBOPA C ONPENEIEHHOM MacCOBOM N0IEi
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnosb30BaHUEM NOHATHI «MacCOBast IO, «MOJIIpHAs
' KOHIIEHTPALUS», «PACTBOPUMOCTB)
Haxoxzaenue MosekyisipHoi ¢GopMysIbl OPraHU4eCKOro BEUIECTBA 110 €ro
5.8 | IIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIMX B €10 COCTAB, HITH 10

MPOJIyKTaM CrOpaHus




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

* Xumus; 10 knacc. yrinyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; nox penakuueit Jlynuna B.B. O6mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIIECTBO
«3narenscTBo «lIpocsemenue»

* Xumus; 11 knace. yrinyonennoe ooyyenue Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKiiMoHEpHOE 0OIIECTBO
«M3narensctBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Y4eOHo-MeToInuecKoe obecreueHrne mMpoLecCcoB MPENoiaBaHusl XUMUH,
ouosioruu, GU3NKH

Ha YPOBHSIX OCHOBHOTO OOIIETO U CPEIHET0 00IIero o0pa3oBaHus ¢
BKJIFOYEHUEM JIONIOJIHUTEIILHOTO
MH)XKCHEPHOI'0 KOMIIOHEHTA : MeToAndeckue pekomenaanuu / H.A.
3arpanuunas, JI.A. [lapmytuna,

A.A. Skyta, A.C. I'oponenckas, O.H. JlorsunoBa. —M. : ®DI'BHY «MuacTUTyT
COJIEp KaHMs U METOJ0B OOYyUEHHUSI»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

bu6anorexa LIOP
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