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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIBLHOM MPOTPpaMMBbI cpeiHero 0o1iero oopazoanus(POIL
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUHN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyUMHST HA YPOBHE YINyOJEHHOrO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLMYME, a TAKXKe IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMETa «XHUMHS» IOIydaeT
NoJpoOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITUN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX IOCTHKCHUH OOYyYaromuxcsi B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT



pacrpesielieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeeieHue yueOHOr0 BpEMEHH, PEKOMEH1yEMOTO JIJIs
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCIEAOBATEILHOCTh HW3YYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yriIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JEHCTBUI  00YyYalomerocs IO OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONICH coJiepKaHUsl y4eOHOro mnpenMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyalbHbIMH ToNoxkeHUAMu DI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOrO YpOBHEH B cHUCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJICTYIONIUM TAIMOM MMOTYYEHUSI XUMUYECKOTO 00pa30BaHMs
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHUYECKOM U MPaKTUYECKON MOATOTOBKHU
oOy4Jarommxcs, BHIOPABIINX OMPEACIEHHBIA PO 00ydeHus:, B TOM YHUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBannii ®I'OC COO k mIaHUPYEMBIM pe3ylbTaTaM OCBOCHUS (eaepanbHON
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUs N3yUCHUE TIPEIMETa
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHUH paluoHaIu3aluu y4eOHOro TpyAa U OOOOLIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu ompeneaeHuu moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHOBy cozaepkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYECKass XHMHs» COCTaBIIICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHUW TIOJTydaeT OmpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO03BOJISIOINICE
OCO3HAHHO OCBOMThH CYIIECTBEHHO OOJBIINM 00hEM (haKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOJI€HHOM YpPOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEIIECTBA, XMMHYECCKOW CBS3M W 3aKOHOMEPHOCTSX MPOTCKAHUS PEaKIui,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XMUMHYCCKOW KMHETHKHW M TEPMOJMHAMHKH.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKHUX MPEICTaBICHUIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKM 3pEHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM  TpEACTaBICHUN 00 DJIEKTPOXUMHUYECKUX Ipoleccax M
AJIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BeleCTB. B Kypce opraHndeckoil XuMuu mpu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKE KYpPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIHUSHUE CMEXKHBIC NpPEAMEThl. Tak, HampuMmep, B COJEpPKaHUU
mpeaMeTa Ui KJIAacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10€ 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJ0B TO3HAHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XMMHUHU U B (PU3HUKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, DJICKTPOJIN3a, MPEJACTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO0 e Bpems B coepKaHMHM TpeAMETa IS KJIACCOB XHMHKO-
Oouosiornueckoro npodusis OOIbIINMN yACNbHBIM BeC OyneT UMETh OpraHuveckas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOH BXOAST, K MpPUMEPY, TaKu€ CTPYKTYpHbIE€ KOMIIOHEHTHI, Kak
JUTUJBI, O€IKU, YTJIEBObl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBe M CBOMCTBAaX MpeACTaBUTENIC OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUIIEBAPECHUS.

B mnnane ¢dopmupoBaHUs OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
00IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBA3SX C yUeOHBIMU MPEIMETAMHU.

[Tpu u3ydyeHuu yueoHoro npeaMera «XuMush» Ha yriyoJIEHHOM YPOBHE TakxKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEIHEro 0011ero oopa3zoBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil MEepPBOCTENICHHOW 3HAYUMOCTH SBIAETCS (OPMHUPOBAHUE OCHOB HAYKHU
XUMUHU KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON JIeITeILHOCTU
YeJIOBEKa U OJTHOTO W3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Perienue 3Toii 3a1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TpEIMeTa MperoiaracT pealu3alnio TaKuX
1eJiet, Kak:

e (QopMHpOBaHHE TMPEJACTABICHUN: O MaTepHAIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSAX M MMO3HABAEMOCTH SABJICHUN MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME eCTECTBEHHBIX HayK W e€ BeAylled poiu B oOecreyeHUuu
YCTOMYMBOTO  pPa3BUTHS  YEJIOBEUECTBA: B  PEIICHUH  MPoOsIeM
AKOJIOTUUECKOM, SHEPTeTUYCCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JJaHUM HOBBIX MaTE€pHUAJIOB, HOBBIX UCTOYHUKOB HEPTUH, B
obecrieYeHUH PAIMOHAIIBHOTO MPUPOOTOJIB30BaHMs, B (POPMHUPOBAHUHU
MHPOBO33PECHHUSI W OOIIECH KyIbTyphl YEJIOBEKa, a TaKXe AKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBbIO U IIPUPOTHOM Cpejie;

e OCBOCHHE CHCTEMBI 3HAHMH, JIGKAIUX B OCHOBE XHMHYECCKOM
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHONW KapTHUHBI MHUpa: GyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHHMU BEIIECTBA HA Pa3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJISIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTECKAHUS XUMHUYECKHX PEaKLHH, O
XUMHUYECKOM PaBHOBECHUHM, PACTBOPAX M JUCIIEPCHBIX CUCTEMax, 00 00X
Hay4YHBIX TPUHIMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHE y 00yYaroIXCs OCO3HAHHOTO ITIOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYCCKHX 3HAHUHA JUISI OOBSICHCHHS
KITIOUCBBIX HMJICH M TIPOOJEM COBPEMECHHOM XWMHHM, JUII OOBSCHCHHS W
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOT'O pPEIIeHHs MPOoOJIeM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHNS,



aHal3a M OIICHKH C MO3UIINI SKOJIOTHYECKON 0€3011acHOCTH MOCICICTBUM
OBITOBOM M MPOM3BOACTBEHHON [EATEILHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOI BEIIECTB;

e yIIIyOJICHUE MPEICTABICHUIN O HAYUYHBIX METOJIaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETeHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUST XUMHYECKHUX SIBJICHUM, HMMEIOIIUX MECTO B TMPHUPOJE, B
MIPAKTUYECKOMN AESITEIbHOCTH U ITOBCEIHEBHOM KU3HMU.

B mmane peanmu3anvu NEpPBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BHUBAIOIINX
(GYHKIHMI 11€JIOCTHOW CHUCTEMBI CPEJHEro OO0IIero oOpa3oBaHMs MPU WU3YUYECHUU
npeamera «XuMus» Ha  yrayOJ€HHOM  ypOBHE OCOOYI0  aKTyaJbHOCTh
npuoOpeTaroT TaKue LeJIU U 3a7a4H, KakK:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW MPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIAHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

e pa3BUTHE MOTHBAllMM K OOYYEHHUIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO | CaMOBOCHUTAHUIO Ha  OCHOBE  YCBOCHWUS
00IIIeYEeTIOBEYCCKUX IIEHHOCTEH;

e Pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB, NHTEIUICKTYAIBHBIX U TBOPUYECKUX
criocoOHOCTEeM oOy4aromuxcsi, (GOpPMHUPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUsSI K CcaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHOW MTPO¢eCCUOHATBHON M OOIIECTBEHHOU JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (QopMHpOBaHHE YMEHUM M HABBIKOB Pa3yMHOI'O MPHPOOTOJIBb30BaHMUS,
Pa3BUTHE IKOJIOTHIECKON KYJIBTYPhI, IPHOOPETEHHE OIBITa OOIIECTBEHHO-
IIOJIC3HOM DKOJIOTHYECKOU NEeATEIILHOCTH.

OO61ee 9MCIO 4acoB, MPEAYCMOTPEHHBIX JUIS M3YYCHHS XMMHUU Ha YTIIyOJICHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisier 204 gacos: B 10 kiracce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

[Ipenmer u 3HaUeHUE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYecKUX COeAMHEHUIX. TUIBI THOPUIU3AIIMN AaTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHas,
ckenetHad. M3omepusa. Buasl u3omepun: CTpPYKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiIaccupuKaluu OpraHUYecKux BemiecTB. llonarue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI MO MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJ OpraHHYeCKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyUYeHUS] U TPUMEHEHHE aJIKAaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankenbl. ['omonioruueckuil psaj aakeHoB, oOmas (opmysia, HOMEHKIATYpa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALKS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(tuc-Tpanc-) uzomepus. Gusnyeckue CBOMCTBA aJTKEHOB. XMMHUYECKHE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noyimMmepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KaduecTBeHHbBIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsHKEHHBIC, U30JIMPOBAHHBIE,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuit psn alkuHOB, 001ast popmyina, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIeHUs. KUCITOTHBIE CBOMCTBA aIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmras hopmyrna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OPUEHTUPYIOIIEM JEUCTBUHM 3aMECTUTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATHUYECKUX YIIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh U €€ mpoucxoxaeHwme.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOJbl HW3yUYCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHApYyKEHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIACTMAacC, KaydyKOB W PE3UHBI, MOJICIMPOBAHUE MOJIEKYJ] YTJEBOJAOPOJOB U
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanus. Dusmyeckue CBOHCTBa  MpeaeIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. J[eCTBHME 3TaHOIAa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: pEaKI[MU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M uyenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHUE MHOTOATOMHBIX CTUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl ostydyeHus U npuMeHenue penona. GenondpopmalibaeruaHas cMoJa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA alIbJIETHIOB U KETOHOB: PEAKIIMU IPUCOEAUHECHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHknaTypa. dusnueckue cBolicTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEaKIUU C Y4acTHEeM YTJIEBOJOPOJHOrO pajuKaia.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKApPOOHOBBIX KUCIOT. [IpencraBurenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3MYECKHEe U XUMHUUYECKHE CBOWMCTBA: THAPOJIU3 B KHUCIOW H
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIMPTOBBIX U AIBICTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JlakTo3a. BoccranaBiuBaronye 1 HEBOCCTAHABIMBAIOIINE JUCAXapubl. | uaponus
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMmaja: THAPOJIM3, KAYECTBEHHAas pEaKIHsi C HOAOM. XHUMHUUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJICUCTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius runepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«KapOoHnoBsie KUCIOTHI. CIOXKHBIE 3)UPHI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moiekyi, obmas dbopmyia, U30Mepusi, HOMEHKIATypa U (PU3HUYECKUe
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHME Tpynn aTroMoB B Mojekysle aHwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENH O
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 M TUIPOIIU3 MENTHIIOB.

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

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBOpeHHe OEIKOB B BOJE, JCHATypalusi OCJIKOB NpPU HAarpeBaHUU, I[BETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COEMHECHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

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

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

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHMs] BEIIECTB M HUX TMPEBpaIleHU:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOISIINX B €70 COCTaB, HAXOXK/ICHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (POpPMYIbI OpPraHMYEcKOro BeIIeCTBa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe T0JIH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaius, HaOII0/IeHUe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIlleCTBA, (DU3NYECKUE BEJIUYMHBI, €IUHUIBI HU3MEPEHUS, CKOPOCTb, SHEPTHs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpausi: nose3Hple HCKONAEMBbIE, TOIIINBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBA3b NepuogUYECKOro 3akoHa u llepmoamyeckoil cUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa /.M. Menaeneena.

XuMHuuecKkass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTalindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpaTHble cBA3u. BogopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYCHUE KOMIUICKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MictunHbie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelIEeCTB. TpUBHUANIbHbBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

OO6paTtumble U HeoOpaTUMbIE peaKIui. X UMUYecKoe paBHOBecue. KoHncraHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuiibHble W claOble AIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAsl, HEWUTpasbHas,
miesnounas. Bomoponueiii nmokaszatens (PH) pactBopa. I'maponus comneid. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHCIEHUS W BOCCTAHOBJICHUA.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pasziokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproaudeckol cucTteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMoB. du3nyeckue CBONCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJlIaMy U HeMeTajlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIC CITOCOOBI MOTYUCHHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciopona. @U3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHE KHCIOpOAa M
030Ha. OKCUABI U IEPOKCUIBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. HaxoxaeHue B HpUpoAe, CIOCOOBI MONY4YEHHs, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MONy4YeHUs, (PU3HUECKUE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUUYECKHE CBOWCTBAa TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 0Opa30BAaHHBIX YIJIEPOJOM, M €T0
COEIMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumu4deckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoandeckoil cucreMe XUMUYECKHX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrHUs, MAPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cuUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: noimydeHue, puandeckue u XuMUIECKHE
CBOMCTBa, NPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHEHUMN.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
JXKécTkocTh BOABI U CITOCOOKI €€ YCTpaHCHHS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OO0mast xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

duU3nueCcKue M XMMHUYECKME CBOMCTBA MapraHiia M €ro COEIUHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranuna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydenne u npumeHeHue xenesa u
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUIA [IMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [IprmeHneHune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTampl W CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJNIOB, B3aUMOJAECHCTBHE TUAPOKCUIOB aJOMUHUS M IMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B oGecriedeH yCTOWYMBOTO pa3BUTHUS yeioBeuecTBa. [lonstue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUN HAYYHOTO uccieqoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)XKHEWINMX BeIlIeCTB (Ha MpUMeEpe MPOM3BOJICTBA aMMHAKa, CEPHOM
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIECH CPeAbl U €ro nocueaAcTBus. Poiap xumun B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XuMuUK B pa3BUTUU METULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30MacHOr0 UCIIOIH30BAHMS MPEMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HHU.

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

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

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

Pacuérnsbie 3anaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WK O0BEMY OJTHOTO U3 YUAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MaCChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM M MOJIIPHOM KOHIICHTPALIMU BEILIECTBA B
pacTBOpe, N0JIM BhIXOJIa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarnus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHWH  oOOmed
HEOpraHmuyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TIPUHATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHU(UKalus, IePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MO/JIE€JIb, MOJICJIUPOBAHHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MaCCA.

buomnorus: kierka, opraHus3M, SKocucTema, ornocdepa, MeTaboINU3M, MaKpO- U
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC MMOPOJIBI, IMOJIE3HBIC MCKOIMAeMbIe, TOTUIMBO,
pecypchl.

TexHoJIOrrsI: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIE
MaTepUAIbI, CEITbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHAlOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTU U CAMOOIIPEAEIEHUIO; HATMUYNE MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHUS» OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IPABOMIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
NIPOEKTOB, PEIICHNN YYECOHBIX U TTO3HABATENbHBIX 33]1a4, BHITOJTHEHUU XUMHYECKUX
SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

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

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYUYECHHUH U MOCIEAYIONIEM aHaTU3e
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSI MU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

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

4) dpopmMupoBaHus KYJbTYPHI 310POBbS:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJIO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOH AEATEILHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyZAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAIbHONH TPacKTOPUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTHYECKH I1IeJIECO00PA3HOTO OTHOIIEHUS K TPHPOAEC KaK HCTOYHHUKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTHXKEHUM XUMHUU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJIOTMUYECKOTO MBIIUICHUS, 9KOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

/) IEHHOCTH HAYYHOI0 MO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKPYXKAroIeM MHUPE KaK O €IMHCTBE NMPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
IMBWIN3AIMN: B €€ TYMaHUCTUYECKON HAITPABIEHHOCTH M BaXXHOM POJIM B CO3aHUU
HOBOW 0a3pl MaTepUabHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MpoOsieM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYJa U SKOJOTHYECKH KOM(OPTHOM KU3HU KaKIOTO YieHa OOIIECTRa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
POUCXOANIIUX B HEM U3MEHEHUN, YMEHUS JleJIaTh 00OCHOBaHHBIC 3aKIIIOUCHUS HA
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKON AEATEIIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyAa B Pa3audHbIX cepax mpodhecCHOHATBHOU
NEATENTBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyUYHbIE MOHATHUSA, OTPAXKAIOIIUE
LEJIOCTHOCTh HAayYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHbBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEPCAJIbHbIC Y4EOHBIC
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOATEbHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCHTh PE3YJIbTaThl IS TEIBHOCTH C IOCTABIECHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTJEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU [JI KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUSI (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (opmysia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PELICHUH Y4YEOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3aj]ad, NPUMEHSTbH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAaMHU METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB U XUMHUYECKHX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIT (POPMUPOBAHMS THUITOTE3bI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHHS ¥ BBIBOJIBI OTHOCUTEIILHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBIIATh 00OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHMS IPAKTUYCCKUX 3a/1a4, IPUMEHEHHUIO Pa3INIHBIX METO/IOB
MIO3HAHMSI.

3) paboTa ¢ nunopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHOpManuu (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypcbl MHTEpHETA), aHATU3UPOBAaTh WHQPOPMAITUIO PA3TUYHBIX BUIO0B U (HOPM
peaCTaBICHU, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3aNPOChl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOIB30BaHUS HHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH 1 Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaTbHYIO  (OpMY  TNPEICTABICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCITOJIH30BaTh HAYYHBIN SA3BIK B KAYECTBE CPEJICTBA IMPU PabOTE ¢ XUMHUUYSCKOM
nHpopManueit: MPUMEHSATh MEXIPEAMETHBIC ((PU3HUYECKHEe M MaTeMaTHUYECKHE)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY O0CYK1a€MOM TEMBI B XO/I€ 1UAJI0Ta U/WUIH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJIHEHUHU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (opMyJIUpOBATh BHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECAOBAHUN IMYTEM COIJIACOBAaHMUS IMO3UIMKA B
X0/J1e 00CYXJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE JeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  alrOpuT™M JCHCTBUMA TIpHU
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEIbCKUX 3aJlad, BBIOMpaTh Haubosee
3G eKTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLECHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CrieIIUUISCKUe IS
y4eOHOro npeaMera «XuMus» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHIO, MHTEPIPETAIIMN U MPEOOPa30BaAHUIO 3HAHHM, BUIBI NEATEIBHOCTH 10
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4e€OHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YyUYECHHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
pPa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJIOTHYECKOM, SJHEPreTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3[JaHUM HOBBIX MAaTEpHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAK)KE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToma, THUOpUAM3aIMs AaTOMHBIX OpOuTalied, HOH, MOJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
TpyIna, paaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJAPHBIC COCJAMHEHUS, TEOPUHU, 3aKOHBI
(nepuonnueckuii 3akon J[. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIUe B OCHOBE
NOHUMAaHUS MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUI; TIPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIUi, TEPMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbId 3ddekTri, opueHtantsl | u Il pona);
(akTONOTrMYEeCKNE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESITEHHOCTHU YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITIAX XUMHYECKOTO MPOU3BOCTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIepEepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTraHUYECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIMl U PACKPbIBaTh UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  MOCPEICTBOM  COCTABJICHHUS
ANEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB IJIs WIUTIOCTPALIUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUMN: YCTaHABIMBATh MPUHAJICKHOCTh M3yUYEHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAWTH TpUBUAIBHBIE HA3BaHUS MJs1 OTIEIBHBIX
MpeICTaBUTENE OPraHMYEeCKUX BEIECTB (ITUJIEH, AllETUJIEH, TOIYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KUCJIOTa, YKCYCHAsl KUCIIOTa, CTEApUHOBAsI, OJIEMHOBAS, TAJIBMUTHUHOBASI KUCIIOTHI,
IIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, HU3OIPEH, XJOPOIPEH,
CTUPOJI U IpYTHUE);

chOpPMUPOBAHHOCTh YMEHHS OIpPEACNATh BHUA XUMHUYECKOW CBS3H B
OpPraHUYECKUX COCAMHCHUAX (KOBAJIEHTHAs W HOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHUSI TPHUMEHSATH TOJIOKCHHUS TEOPUU CTPOSHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA THUIHUYHBIX TIPEJICTABUTENCH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJIKaUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUN KU aMUHOB,
AMUHOKHUCJIOT, O€NKOB, yIrJieBoJoB (MOHO-, JH- MW  [OJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIIOCOOHOCTH OPraHU4YEeCKUX COEIMHEHUI OT
KPaTHOCTH U TUIIA KOBAJIEHTHOM CBsI3U (G- U M-CBSI3U ), B3AUMHOTO BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOUYHUKU YTIIEBOAOPOIHOTO
CBIPBs (HEPTH, MPUPOIHBIN Ta3, YTOJb), CIIOCOOHI €T0 MepepadOTKH U MPAKTUIECKOE
NpUMEHEHHUE TPOAYKTOB IepepadoTKu;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOI 3HAHUN O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUA — HAOJIOJIEHUHU, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIICHHOM) U YMEHHUS MIPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH OCHOBHBIE ONEPAIN MBICIUTEIHLHON
NESATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, O000OIIEHHEe, CHCTEMATHU3ALUIO,



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

c(hOpMUPOBAHHOCTh YMEHUU: BBIABIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyaM
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, o0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOW |
IIPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepabOTKOMN BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYAaIlUsX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHI: CAMOCTOSITEJIbHO TUIAHUPOBATH M MPOBOAUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 pAaClO3HABAHMIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHUEM TMpaBuUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHM:

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

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JIEMCTBUS Ha JKHUBBIE OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

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

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATh IEJCHANPABICHHBIA TTOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHU C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIECUCHUH YCTOWYHMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruH, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralOIINE MOHSATUS — XUMUYECKUM AJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTAM, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYecKasi CBA3b (KOBaJIeHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOJIHAS),
KpUCTAJUTMYECKAsA PpEIIETKA, XHUMHUYECKAasi PpEeaKIus, pacTBOp, OIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOU PEAKIIMU, CKOPOCTh XUMHUYECKON PEAKIIMU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPALCHUS SHEPTUU MPU XUMUYECKUX PEAKIHAX, 3aKOH MOCTOSAHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUYUHHOCTH
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM M HAJIMOJIEKYJISIPHOM YpPOBHSX;
MPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKUX PEAKIUN, TEPMOIUHAMHUYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax M JHCIEPCHBIX CHCTeMaX; (PAKTOJOTrHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, TOJyYCHUH M 0€30IMacCHOM HMCIOJb30BaHUH BAKHEUIIMX HEOPTaHHYCCKUX
BEIIECTB B OBITY M MPAKTHUUYECKOM JESATETbHOCTH YeJIOBEKa, OOIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BAaTh COOTBETCTBYIOIIWE MOHATHS IMPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnieckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIAEIBHBIX
BEIIECTB;

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

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

c(hOpMUPOBAHHOCTh YMEHUM: KJTACCU(PUIITUPOBATH: HEOPTraHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUHBIM MIPU3HAKAM (YHUCITY U COCTABY
pearupymroImx BeIIeCTB, TEIUIOBOMY A(PdeKkTy peakiunu, W3MEHEHHUIO CTereHel
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aropa U JApyrHe);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHUA W KPUTEPUU JUIs  KJIacCUUKAIIUU
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

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

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHUSA aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh YMEHHM: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPE T'UIPOKCOKOMIIEKCOB IMHKA U alTFOMUHUA);



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(baKkTOpOB, a TAKXKE XapaKTeP CMEIIECHUS] XUMUUYECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOllMe Hay4yHbIE TPUHIUNBI XUMUYECKUX MPOU3BOJCTB; 11€7€C000pa3HOCTh
NPUMEHEHMs] HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOJIOJICHUE, HU3MEPEHHUE, MOJEIUpPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOU JIeSATEILHOCTH YEJIOBEKA U B TIOBCEIHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HA4Y€HHs] BOJOPOJHOrO IOKA3aTeNsl pacTBOPOB KHCIOT M IIEIOYEH ¢
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJM BbIXO/a MPOAYKTA PEaKIHK; 00BEMHBIX OTHOIIICHUH T'a30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUECTBEHHOTO COCTaBa HEOPTraHMYECKUX BEIIECTB, ONPEACICHUE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIleHnus ¢ BEIIeCTBAaMHU U J1a00paToOpHBIM
o0opynoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, MPEJCTABIATH B PA3IMIHOM
dopMe  pe3ynmpTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHWUBATh WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 00OpYyAOBaHUEM, OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUU B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U y4eOHO-HAaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://m.edsoo.ru/E7Q8X8U4S
Hroro no pazgeny 12
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 BricokoMomnekyspHbIE COSTUHEHUS 6 https://m.edsoo.ru/J6E3P2V3Q
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. Ilepruoanueckuit
IT
11 SAROM I LieproAiTeckad cheTeMa 9 https://m.edsoo.ru/L4USE4S7C
XUMHUYeCKnX dyeMeHToB J1. Y.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 1 https://m.edso0.ru/S8T5V6K8C
BEIIIECTB
1.3 XVUMHYECKUE PeaKIHH 19 1 3 https://m.edsoo.ru/O8P9FE6R4A
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckast Xumusi
2.1 Hemeranms 31 3 https://m.edsoo0.ru/Z5C7K4B6Z
2.2 Mertanibl 23 2 https://m.edsoo.ru/S3L2P4M9J
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
M X
3.1 CTOART HOSHATILE XML MM T 9 https://m.edsoo.ru/O9P8S0Q1W
KU3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

I[TPOTPAMME



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer u 3HaUeHUE
OPraHN4eCcKO XUMHH,
Mpe/ICTaBIeHHEe O MHOI000pa3uu
OPraHNYeCKUX COCTUMHEHUIN

https://m.edso00.ru/C9G221V1U

DJIEeKTPOHHOE CTPOCHUE aToMa
yriiepoa (OCHOBHOE U
BO30YXKIEHHOE COCTOSTHUS).
BasieHTHBIC BO3MOXXHOCTH aTOMa

yriepoa

https://m.edsoo.ru/U5U1S214Y

XuUMH4YEcKas CBA3b B
OpPraHUYECKUX COCAMHECHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CB3EH

https://m.edsoo.ru/O8V9K1Y9U

Teopus CTpOCHUST OPraHUIECKUX
coenunenuii A. M. byrneposa

https://m.edsoo.ru/YOP7N2R2B

Bunbl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHBIE Y3PPEKTHI B
MOJIEKyJIaX OPraHUYeCKUX
COCAVHECHUN

https://m.edsoo.ru/F4H4M4M3S



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S

IIpencrasnenue o
KJaccu(uKaum u
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpraHn4eCKuX BCUICCTB

https://m.edsoo.ru/T1Y4K9M6N

Knaccugukamus peaxnuii B
OPraHN4eCKO XUMHH

https://m.edsoo.ru/R2R1A5J0I

Cucremarusanus 1 00001IeHne
3HAHUH 110 TEME

https://m.edsoo.ru/D80O3P5Y2G

AJKaHBI: TOMOJIOTHYECKHM psL,
obmas Gopmysna, HOMEHKIATypa
Y U30MEpHS, IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

https://m.edsoo0.ru/X9H6COV4E

10

dusnyeckre 1 XUMHYECKHE
CBOMCTBA aJIKAaHOB

https://m.edsoo.ru/U0T8M5D2U

11

Haxo>xnenue ainxkaHoB B
npupoie. CriocoObl OJTydeHUS
Y PUMEHEHHE AJIKAaHOB

https://m.edsoo.ru/Y6L4I8E5]

12

[uxnoankansl: odmas Gopmyina,
HOMEHKJIATYpa ¥ U30MEpHs,
0COOCHHOCTH CTPOCHHUSI U
XUMHUYECKUX CBOWCTB, CIIOCOOBI
MOJIyYCHHUS ¥ TIPUMCHEHUE

https://m.edsoo.ru/L3M0Q4G4H

13

Pemenue pacu€THbIX 3a1a4 Ha
OTIPEJEIIEHUE MOJIEKYIAPHOU
(opMyIbI OPraHUYECcKOTOo
BEILECTBA II0 MACCOBBIM J0JISIM
aTOMOB JIEMEHTOB, BXOAIIUX B

https://m.edso00.ru/O1T3V1IN1X



https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/O1T3V1N1X

ero cocras. Cucremaru3anusa u
000011eHUE 3HAHUN 110 TEME

14

AJIKEHBI: TOMOJIOTUYECKHUM PsI,
obmas ¢popmyia,
HOMEHKJIATYpa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
Mouiekyn. CTpyKTypHast U LIUC-
TpaHC-H30MEpHs ATKCHOB

https://m.edso00.ru/Q2Z7Z7Y9R

15

duznyeckue U XUMHUYECKHe
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHKOBa

https://m.edsoo.ru/U4X0H9Y8N

16

CriocoOsl mostyueHus u
MpUMEHEHHE ATKCHOB

https://m.edsoo.ru/E6P4M201M

17

[Tpaktrueckast pabota Ne 1 o
teme "llosydeHue sTuneHa u
HU3y4YEHHE €ro CBOUCTB"

https://m.edsoo.ru/BOR1IW2X7L

18

Pemenue pacu€rHbIx 3a1a4 Ha
ompeIeJICHUE MOJICKYIISIPHOM
(hopMyJIBI OPraHMIECKOTO
BelleCTBA

https://m.edsoo.ru/Y5X0S20Q0N

19

AJKaIMeHbl: CONPsUKEHHBIC,
M30JIMPOBaHHBIC,
KyMYJIUPOBaHHEIE.
OCcoOEHHOCTH JICKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/O6L4F3E6O

20

XMUMHYECKHE CBOUCTBA
COIPSDKEHHBIX JUEHOB

https://m.edso0.ru/C1H6S1S3S



https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/C1H6S1S3S

21

CriocoObI mosTyueHust 1
MPUMEHEHUE AJIKAIMCHOB

https://m.edsoo.ru/E5Z3G5R1L

22

AJIKMHBI: TOMOJIOTUYECKHU PSiJI,
obmas ¢popmyia,
HOMEHKJIATYpa, AIEKTPOHHOE
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, pU3HYECKUE CBOCTBA

https://m.edsoo0.ru/Z8L0D4R4G

23

XUMHYECKUE CBOMCTBA AJIKKNHOB

https://m.edsoo.ru/16Z27S6U9l

24

KauecTBenHble peakuyu Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/COWOY6ES6R

25

CriocoOsl mostyueHus u
MpUMEHEHHE AIKHHOB

https://m.edsoo.ru/L5X7C4G8E

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMHUYECKOM
peakuuu

https://m.edsoo.ru/C8P579Z1K

27

CucreMmaruzanys 1 00o01eHne
3HAHUH 110 TEME

https://m.edsoo.ru/O0WA4L6H4Q

28

ApeHbI: TOMOJIOTUYECKUH Ps/I,
obmas popmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJ O€H30J1a U TOJyoJa, X
(uznueckue cBoicTBa

https://m.edsoo.ru/F3C4B209W

29

XuMHJecKre cBolicTBa dpCHOB:
pCaKkuu 3aMCIICHUA

https://m.edsoo.ru/L7U2L1W8S

30

XHUMHYECKUE CBOWCTBA apEHOB:
peaKuuy IPUCOECANHEHNUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

https://m.edsoo.ru/R6U319G8B



https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G
https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B

31

OCc0OEHHOCTH XUMHYECKAX
CBOMCTB CTUpPOJIA

https://m.edso00.ru/S4C5B4V1X

32

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOU
(hOopMyITBI OPTaHUIECKOTO
BelllECTBA

https://m.edso0.ru/\W4J6S1T41

33

CriocoOsl nostyueHust u
MpUMEHEHHE apEeHOB

https://m.edso00.ru/O0Z5A8Q7R

34

T'enetnyeckas cBs3L MCKOY
Pa3IMYHBIMHA KilaCcCaMU
YTII€BOJIOPOJIOB

https://m.edso0.ru/M3K8G1B9Z

35

Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEAKIIUH.
CucreMmaruzanys 1 00o01eHne
3HaHUU 0 TEMeE

https://m.edsoo.ru/W8T9K7V7B

36

[Tpupoaueiii ra3. [lonyTHbIe
He(TSHBIC Ta3bI

https://m.edso0.ru/X3S0V3M5W

37

KaMeHHbIi yroibs U IpoayKThl
ero nepepadboTKu

https://m.edsoo.ru/D5P5N7E2J

38

Hedtp 1 ciocoOmr e
nepepabotku. [TpumeHenue
MIPOJIyKTOB MepepaboTku HedTu

https://m.edsoo.ru/J7Z7E7A0W

39

I'eHeTHUeCcKas CBSI3b MEXKIY
pa3IMYHBIMU KJIACCAMHU
YTJIEBOJIOPOIOB

https://m.edsoo.ru/\W6W1M4A5R

40

FaJ’IOFeHOHpOI/BBOI[HBIe
YIrJIIEBOAOPOAOB: JICKTPOHHOC

https://m.edsoo.ru/V4X1R2Z7F



https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I
https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F

CTPOCHHE; PEaKIMU 3aMEIICHUS
rajoreHa

41

[elicTBue menoyen Ha
raJIOreHIPOU3BOIHBIE.
B3aumopeiicterue
JTUTAJIOT€HAIKAHOB C MAarHUEM U
[IUHKOM

https://m.edso0.ru/08Z9G2K3C

42

CucremaTtu3zanus 1 000011eHnE
3HaHUM 1O pas3aeny
"YrneBonopoier"

https://m.edsoo.ru/U1J5P9M1]J

43

KonTponbnas paborta o teme
"YrneBonopoisr"

https://m.edso0.ru/S9Q9Y6G8N

44

[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHUH psi,
obmas Gopmysa, CTpoeHUE
MOJIEKYI, U30MepHs,
HOMEHKJIaTypa, Ki1accuukanus,
(uznueckue cBoicTBa

https://m.edsoo.ru/S2EIN7P2Y

45

XUMHUYECKHE CBOUCTBA
MPEeACIIbHBIX OJIHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/K8D5Q3H9V

46

Crnioco6bl nostyueHust u
IIPUMEHEHHE OJTHOATOMHBIX
CIIMPTOB

https://m.edsoo.ru/V8G7P9D8Q

47

[Ipocteie 3¢upbl: HOMEHKIIATypa
Y U30MepUs, 0COOCHHOCTH
(U3MYECKUX U XUMHUYECKUX
CBOMCTB

https://m.edsoo.ru/Z3X6J9E5R



https://m.edsoo.ru/O8Z9G2K3C
https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R

48

MHOroaroMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA

https://m.edso0.ru/X3Q308G0S

49

CriocoObI mosTydeHust 1
MPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/A7U3Y1J9K

50

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(u3nueckue cBoicTBa.
ToxcuuHOCTH (peHoIa

https://m.edsoo.ru/D711\W3N9J

51

Xumudeckue cBoicTBa (heHoma

https://m.edsoo.ru/0O4M5L7U8Z

52

CriocoOsl nostydeHus u
npuMeHeHue (eHoia

https://m.edsoo.ru/B4N5S5A6K

53

[TpakTuueckas padota Ne 2.
Pemenue skcriepuMeHTaTbHBIX
3aga4 no teme "CnupTel U
henomnsr"

https://m.edsoo.ru/U8J9U9V7J

54

Cucremaruzanus 1 00o0I1eHne
3HAHUH II0 TEME

https://m.edsoo.ru/NSA0A7030

55

ANbJIEeruibl U KETOHBI:
AJIEKTPOHHOE CTPOEHHUE
KapOOHUIILHOM T'PYIIIIbL;
TOMOJIOTHYECKHUE PsI/Ibl, 001Ias
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/Z5Y2G5L5C

56

AJ'IL,[[GFI/II[LI 1 KCTOHBI:
(I)I/I3I/ILIGCKI/IC CBOﬁCTBa; pcakuuun
MPpUCOCIUHCHU A

https://m.edsoo.ru/F3A0M2F7J]



https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K
https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J

57

Peaxiuu oxkucneHus u
KaueCTBEHHbBIC PEAKIIMHI
ABIETUIOB U KETOHOB

https://m.edsoo.ru/K8B3L6X0N

58

Crnioco0sbI mosryyeHus
AJIBJACTUI0B 1 KETOHOB

https://m.edsoo.ru/N203R1G9P

59

OaHOOCHOBHBIE MPE/ENIbHBIE
KapOOHOBBIE KUCIIOTHI,
OCOOEHHOCTH CTPOEHHUS UX
MOJIEKYJT

https://m.edsoo0.ru/Z0H2A2G7T

60

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(uznueckue cBoicTBa

https://m.edsoo.ru/F2L3H3N1Y

61

XUMHUYECKUE CBOMCTBA
MpeieIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/M4X0E3J8N

62

Oco0eHHOCTH CBOMCTB
MYpPaBbUHOW KUCJIOTHI.
MHuoroo6pa3ue kapOOHOBBIX
KHCJIOT

https://m.edsoo0.ru/Q6T8NIY6G

63

OCo0EHHOCTH CBOMCTB:
HETIPEeCIIbHBIX 1
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpeacraBuTeny BHICIIUX
KapOOHOBBIX KHUCIOT

https://m.edsoo.ru/19Q3E3E0Z

64

Ilonsatue o IMPONU3BOAHBIX
Kap6OHOBLIX KHUCJIOT

https://m.edsoo.ru/V201H9Y9K



https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T
https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/V2O1H9Y9K

65

CriocoObI mosTyueHust 1
pUMEeHEeHHe KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/F5R1S6X4F

66

Crnoxuble 3¢upsr:
TOMOJIOTUYECKUM psl, oOras
dbopmyna, n3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/\VOA7R1B8T

67

duznyeckre 1 XUMUUECKHE
cBolicTBa 3(hHpoB

https://m.edsoo.ru/FOC1B0OV5S

68

Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM
peakuuu, Ha ONpEACIICHNE
MOJIEKYISIPHOHM (OpMYIIbI
OpPraHUYECKOI0 BEIECTBA

https://m.edsoo.ru/M901B4B6A

69

[TpakTuueckas padota Ne 3.
Pemenue skcriepuMeHTaTbHBIX
3amad o teme "KapOoHoBbIe
kucioThl. CroxHbie 3¢upbr"”

https://m.edsoo.ru/N4F7Z805Y

70

Kupsl: ctpoenue, pusnueckue u

XUMUYECKHE CBOMCTBA
(ruaposin3)

https://m.edsoo.ru/Z9E3Q5T5R

71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COJIeprKalIUX OCTATKU
HEMpeIeNbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupoe

https://m.edsoo.ru/W7X3E0AOM

72

MbI1a KaK COJIM BBICHINX
Kap6OHOBLIX KHUCJIOT, UX
Moxoniee aericteue. Ilonsatue o

https://m.edsoo.ru/J5G5W5W1W



https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S
https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/J5G5W5W1W

CHHTCTHYCCKHUX MOIOIIUX
cpeactBax (CMC)

73

I'eneTnyeckas CBA3b
YIJIEBOJIOPOJIOB U
KHUCJIOPOJICOAEPKAITUX
OPraHUYeCKUX BEILIECTB

https://m.edso0.ru/V3J9U6T2S

74

Pacuérel no ypaBHEHUSIM
XUMHYECKUX PEaKINi

https://m.edsoo.ru/L7F2C3Z7R

75

Cucremarusaus 1 00001IeHne
3HAHUH 110 TEME

https://m.edsoo.ru/\VV3D1E5I7S

76

OO01as XxapakTeprucTUKa
YTJIEBOJOB U KiaccuuKarus
YTJIeBOJIOB (MOHO-, - U
TOJIMCaxapy bl )

https://m.edsoo.ru/\V9D4B4N5A

77

Momnocaxapuapl: puznueckue
CBOMCTBA U HAaXOXICHUE B
pupoJie

https://m.edsoo.ru/HOH5B0Q5J]

78

[IpumeHnenue riroKo3sbl, €
3HAUEHUE B )KU3HEICATEIbHOCTH
opranusma

https://m.edsoo.ru/M5WA4E2LON

79

Jlucaxapuipl: caxaposa,
MajbTO3a M JIAKTO34.
Haxosxnenue B mpupoje u
MIPUMEHEHHE JTUCAXapUIOB

https://m.edsoo.ru/F8X8V203R

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKy, pu3nyeckue u
XMMHMUYECKUE CBOMCTBA,
IIPUMEHEHHE

https://m.edsoo.ru/EQR9DON4Y



https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S
https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/E9R9D0N4Y

81

[TonsiTne 06 UCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo0.ru/F8G4S202S

82

Pemrenne pacyeTHsIX 3a1a4 Ha
OIIPEIECIICHUE JOJIA BBIXOAA
MIPOAYKTA PEAKLIIUH OT
TEOPETUYECKU BO3MOKHOTO

https://m.edsoo.ru/B6YOHOPOX

83

CucreMaruzamus 1 00001eHne
3HaHUM 1O pas3aeny

https://m.edso0.ru/13G811T5Z

84

KonTponsnas pabora o teme
"Kucnopoaconepxamiue
OPraHN4YeCKUe COeAMHEHU"

https://m.edsoo0.ru/U3H7R611Z

85

AMUHBL: KITaccupuKanus,
CTPOCHHE MOJIEKYJI, 00TIIast
dhopmyna, nzomepusi,
HOMEHKJIaTypa U (PU3UUECKHE
CBOMCTBA

https://m.edsoo.ru/X6W0L4P2C

86

XUMHYECKHE CBOUCTBA
annpaTHIECKUX aMUHOB

https://m.edsoo.ru/U707U5M3G

87

AnnnmH: CTPOCHUEC aHUJIMHA,
0COOEHHOCTH XHUMHUYECKHUX
CBOMCTB aHMJIMHA

https://m.edsoo.ru/H8X5D1J4W

88

Crnioco6bl nostyueHust u
IpUMEHEHHE Al (paTHYECKUX
aMHHOB

https://m.edsoo.ru/\VV3S6J4P3I

89

AMUHOKHCIOTHI: HOMCHKIJIAaTypa
" U30Mepus, (I)I/I3I/I‘-ICCKI/Ie
CBOMCTBA. OT,[[eJ'ILHLIe
NpeACTAaBUTCIIN O-aMUHOKHCIIOT

https://m.edsoo.ru/EQC3K8G7F



https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z
https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F

90

XuMHYeCKHE CBOMCTBA
aMHHOKHCIIOT, X
OHOJIOTHYECKOE 3HAUYCHHE
amuHokuciior. CuHTE3 U
TUIPOJIU3 TICNITHIOB

https://m.edso0.ru/0O310Z8L2Y

91

benku xak npupoaHsIe
MIOJINMEPBL; CTPYKTYPHI OEJIKOB

https://m.edsoo.ru/I6F3C9X9Z

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

https://m.edso00.ru/T9X1A9Y8S

93

A3zoTcoaep:xaliue
TETEPOLUKITHIECKIE
coenuHenus. HykinenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE H
Ouosoruyeckas poJib

https://m.edso0.ru/02Z9S9H20

94

[TpakTuueckas padota Ne 4.
Pemenne skcnepuMeHTATBHBIX
3aJ1a4 10 TEME
"AzoTconepxaniue
OpPraHM4ecKue CoeqMHEHUs"

https://m.edsoo.ru/ASE9USLIK

95

[IpakTuueckas padota Ne 5.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o teme "Pacrno3HaBanue
OPraHM4YeCcKUX COCTMHEHUN"

https://m.edsoo.ru/P4N4A8B6L

96

KonTtponbHas paboTa o Teme
"AzoTconepxarniue
OpPraHM4ecKue coeaMHEHus"

https://m.edsoo.ru/QON6T3R9J

97

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOJICKYIIAPHBIX
COCIUHEHHUI U METOIbI UX

https://m.edsoo.ru/14B1S8Z2E



https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O
https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E

CHUHTC3a —II0JIMMEpHU3alusd 1
IIOJIMKOHACHCAIIUA

98

[lmactmaccel. YTunuszanus u
nepepaboTKa IIacTuKa

https://m.edsoo.ru/E5F2724X9U

99

DnacToMepsl: HaTypaJbHBIM
CHHTETHYECKUE KayTyKH.
Pe3una

https://m.edsoo.ru/1I8A6J0I5U

100

BosokHa: HatypanbHBIe,
HNCKYCCTBCHHBIC,
CHHTCTHYECCKHUC. HOJ’II/IMepI)I
CHEIHaIbHOTO Ha3HAUYEHHUS

https://m.edsoo.ru/D7L0A8F8L

101

[IpakTueckas padora Ne 6.
PemeHHe 3KCHepI/IMeHTaJ'II)HI)IX
3a7a4 1o teme "Pacrno3HaBanue
IJIACTMACC U BOJIOKOH"

https://m.edso0.ru/Q916R6R8H

102

O06o00meHe U CHCTEMAaTH3aITHS
M3y4EeHHOTO MaTepuaa 1mo TeMe
"BricokOMONIEK YIS pHBIE
coequHeHus"

https://m.edsoo.ru/Y8G3H7Q1T

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/Q9I6R6R8H
https://m.edsoo.ru/Y8G3H7Q1T

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Atom. CocTaB aTOMHBIX SITIED.
XuMmuueckuii 3ieMeHT. M130ToIIbI

https://m.edsoo.ru/B308B6G8I

CrpoeHue IeKTPOHHBIX
000JI0YE€K aTOMOB, KBAHTOBBIC
yucia

https://m.edso0.ru/H9Z1P9T5J

Knaccudukanus xuMmuaeckux
3JIeMeHTOB (S-, p-, d-, -
3JIEMEHTHI)

https://m.edsoo.ru/B7U6U4A9H

Pacnipenenenue 31eKTpOHOB 1O
ATOMHBIM OPOUTAIISIM

https://m.edsoo.ru/T4V4N2S0X

DneKTpOHHbIE KOH(PUTypaIiu
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUU

https://m.edsoo.ru/H9O8G5HOP

DneKTpOHHbIE KOH(PUTypaIiu
HMOHOB. DIEKTPOOTPULIATEIIEHOCTD

https://m.edsoo.ru/W2D7V4R3W

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
MenpeneeBa, CBS3b C
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

https://m.edsoo.ru/VOB8R3F7D

3aKOHOMepHOCTI/I U3MCHCHUA
CBOMCTB XMMHUYECKHUX AJIEMEHTOB

https://m.edsoo.ru/KOUSH7T6I



https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/K0U8H7T6I

1 00pa3yeMbIX MU TIPOCTHIX U
CJI0’KHBIX BELIECTB 10 FPYIIIAM U
epuoaam

Cucremarusanus u 00001eHue
3HAHUH 110 TEME

https://m.edso0.ru/06X1C6Z8M

10

Bunnl xuMuueckou CBA3U.
MexaHnn3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBs13U. Bogopoanas
CBsA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOJCICTBUSA

https://m.edso00.ru/0O2Y8A7D5Q

11

BaneHTHOCTE 1 BaJIEHTHBIE
BO3MOJKHOCTH aTOMOB. CBSI3b
JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUYECKUM
CTPOEHUEM

https://m.edsoo.ru/D4F0X611N

12

[IpencraBieHust 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/M607M5H8Q

13

BemectBa MonekynsipHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.
Tunsl KPUCTATTMYECKUX PEIIETOK
U CBOIICTBA BEIECTB

https://m.edsoo.ru/K4V0S1L2D

14

ITonsarue o AUCIICPCHBIX
CHUCTEMaAx. Hpe,Z[CTaBJ'IeHI/IC (6]
KOJUIOMOHBIX PaCcTBOPaAx

https://m.edsoo0.ru/N2Q9T7M2G

15

HcTuHHBIE pacTBOPBI:
HACBILLIEHHBIE U HEHACHIIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsr

https://m.edso0.ru/X3D3K4M9L



https://m.edsoo.ru/O6X1C6Z8M
https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D
https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L

16

CriocoOb1 BBIpayKEHHS
KOHIICHTPAIIMU PaCTBOPOB

https://m.edsoo.ru/X4G0OL8DSE

17

Pemenue 3amau ¢
HUCIIOJIb30BAHUEM HOHATUN
""MaccoBasi J0Js1 paCTBOPEHHOTO

nn

BCIICCTBA ', MOJIApHaA

KOHIIEHTparms"

https://m.edso00.ru/C1J2X8I13D

18

Knaccudukanus u HOMEHKIaTypa
HEOPraHUYECKHUX BEIECTB

https://m.edsoo.ru/O9L5P80O5A

19

Cucrtemaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

https://m.edso00.ru/18Q40Q0K70Q

20

KonTtponsHas pabota no remam
"CTtpoeHue aroma.
[Tepuonnyueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKnX deMeHToB 1. 1.
MenneneeBa", "Ctpoenue
BemecTBa. MHOrooOpasue
BeIecTB"”

https://m.edsoo.ru/N2T0A3D5Z

21

Knaccudukanus xumMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHM4eCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
3aKOH COXpaHEHUS U
MpEBpaICHUS SHEPTUU TTPU
XUMHUYECKUX PEAKIUAX

https://m.edsoo.ru/DOL4K6K4I

22

TennoBblie 3G HEKTH XUMUYECKUX
peakuuii. TepMoxumMmudeckue
ypaBHEHUS

https://m.edsoo.ru/R5M405T 2l



https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D
https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I

23

BrrunciieHus o ypaBHEHUSIM
XUMHUUYECKUX PEAKLIUI U
TEPMOXUMHUYECKUM YPABHEHUAM

https://m.edsoo0.ru/R354J3B9T

24

CKOpOCTh XMMHUYECKOM peakluu,
€€ 3aBUCUMOCTb OT Pa3IUYHbIX
¢dakropos. Karanmmus u
KaTaJIn3aTOPbI

https://m.edsoo.ru/TOY1X8N4H

25

T'omoreunsie n reTCPOrcHHbIC
peakinuu

https://m.edsoo.ru/A5Y7R6D5Q

26

[IpakTuueckas padora Ne 1 o
TeMe "BiusiHAe pazInyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOHW peakiuu"

https://m.edsoo.ru/X4ROR8UIM

27

OO6patumbie 1 HeOOpaTUMBIE
peakuun. XuMHUYECKOe
paBHOBeCHE

https://m.edsoo.ru/Y3B3D208J

28

[TpakTrueckast padota Ne 2 o
Teme "BiusHue paznuyuHbIX
(hakTOpOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBecHs"

https://m.edsoo.ru/S6D4N9U4E

29

DIEeKTPOTUTHICCKAs
nucconuaiys. CUIbHbBIE U
cnabbie AMeKTpoauThl. CTENeHb
IHACCOLHAIIN

https://m.edsoo.ru/U8SL5Z3YO0M

30

HNonHoe mpousBeieHUE BOJIBI.
Cpena BOJHBIX pacCTBOPOB.
Bonopoansrnii mokaszarens (pH)
pacTBopa

https://m.edsoo.ru/M904WO0K4Y



https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H
https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y

31

I'maposns coneit. Peaknuu,
IIPOTEKAIOIINE B pacTBOpax
AJIEKTPOJIUTOB

https://m.edsoo.ru/\W6X0F7Q3A

32

[Ipaktuyeckas padora Ne 3 o
Teme "XHUMHUYECKUE PEeaKlluy B
pacTBoOpax 3JIEKTPOJUTOB"

https://m.edsoo.ru/\VVOY2E9E2B

33

OKHUCIIUTEIILHO-
BOCCTAHOBUTEIIbHBIE PEAKIIAH.
Baxnaenmme oKUCIUTETN 1
BOCCTAaHOBHUTEIHN

https://m.edsoo.ru/R2J6X7C00

34

Meto1 37E€KTPOHHOTO
(37eKTOHHO-MOHHOTO0) OanaHca

https://m.edsoo.ru/A6C2R2U20

35

DIEeKTPOIN3 PaCTBOPOB U
pacIiaBoB BEIIECTB

https://m.edsoo.ru/O600M4J9J]

36

Pemenue 3aga4 pa3nmyHbIX
THIIOB

https://m.edsoo.ru/T1A5R5T2U

37

Pemenue 3aga4 pa3nmyHbIX
THIIOB

https://m.edsoo.ru/ESG3P1S1Y

38

Cucremaruzanus u 00o01eHne
3HAHUU 110 TeMe " XUMUYECKHE
peakuun"

https://m.edsoo.ru/I0P3L519Q

39

KonTtponbHas padoTa o teme
"Xumuueckue peakiuu"

https://m.edso0.ru/T9S3K8U7P

40

[TomoxxeHrne HEMETAILJIOB B
IIepuoaunueckoii cucreme
XHUMHUYECKUX 31eMeHTOB /1. H.
MenpeneeBa 1 0COOEHHOCTH
CTPOEHHMS X aTOMOB.

https://m.edso0.ru/Q1T9K5G9C



https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C

dusznueckue cBoicTBa
HEMETAJIJIOB

41

AnnoTponus HEeMeTauIoB (Ha
pUMepe KUCIOPOaa, CepHl,
¢docdopa u yrinepona)

https://m.edsoo.ru/N8SU5G9H1H

42

Bopopoa: nonyuenue,
(uznueckue 1 XuMU4eCcKHue
cBoricTBa. ['mapuasl

https://m.edsoo.ru/N2MOT2H6M

43

T"anorensl: HaxoKACHIE B
MIPUPOJIE, CIOCOOBI OTYUECHHUS,
(du3HYecCKre U XUMUICCKHE
CBOMCTBA

https://m.edsoo.ru/J1U1B5I3C

44

lNanorenoBomopoasl. Baxunenmue
KHCIIOpOACOepKaIlne
COEJIMHEHUS TaJIOTEHOB

https://m.edsoo.ru/Z8W3T6R4F

45

JlabopaTopHbie 1
MIPOMBIIIJICHHBIE CITIOCOOBI
MOJTyYCHUS TAJIOT'CHOB.
[IpuMeHeHue rajJoreHoB U ux
COEeqUHEHNN

https://m.edsoo.ru/X7Z9E2F9H

46

[IpakTuueckas padota Ne 4.
Pemenne skcnepuMeHTAIBHBIX
3aza4 mo teme "I"ajorexsr"”

https://m.edsoo.ru/KON3C2G2T

47

Kucnopoa: naboparopHbie u
MIPOMBIIIITIEHHBIE CTIOCOOBI
nostyueHusi, Gu3nuecKue u
XUMHudeckue cBoiicTa. O30H.
[IpumeHeHne KHCIopoia U 030Ha

https://m.edsoo.ru/L6U6D7Z27U



https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U

48

OKcuibl ¥ IEPOKCUIBI

https://m.edsoo.ru/\V7N4COROY

49

Pewrenue 3ana4 pa3anyHbIX
THUIIOB

https://m.edsoo.ru/17A9X6N3N

50

Cepa: HaxoXJIeHHUE B PUPOJIE,
CrocoOBI OTYYEHUS,
¢bu3nvecKue 1 XUMHIECKHE
CBOMCTBA

https://m.edsoo.ru/H5F2T1J0E

51

CepoBoiopo, Cynb(u bl

https://m.edso0.ru/X6C009G6R

52

Kucnoponconepxamme
coequHeHUS cepbl. OCOOCHHOCTH
CBOWCTB CEpHOM KHCIIOTHI

https://m.edso00.ru/G4Z4X3P9K

53

[IpakTueckas pabora Ne 5.
PCIHCHI/IG 3KCHepI/IMeHTaJ'II)HI)IX
3aga4d no teme "Cepa u e€
coequueHus"

https://m.edsoo.ru/N612YOH3N

54

ABOT: HAXO0XJEHUE B MPUPOJIE,
CrocoObI TIOJTyYeHUS,
(bM3UYEeCKre U XUMHUYECKUE
CBOMCTBAa. AMMUAK, HUTPHUIbI

https://m.edsoo.ru/N8SDOU7F7B

55

Kucnopoaconepsxamue
coennuenus azora. Ocod0eHHoCTH
CBOMCTB a30THOM KHCIOTEI

https://m.edso0.ru/Q5F6D7A3T

56

[IpuMeHeHue a3oTa u ero
coeqUHEHUN. A30OTHBIE
ynoopeHus

https://m.edsoo.ru/U7Q1L6M3B

57

docdop: HaXOKICHHE B IPUPOJIE,
crocoObl NOJTy4EHus,

https://m.edso0.ru/O6F0F4G6N



https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N

(buzHUecKre U XUMUIECKHE
cBoiictBa. Pochuast u Gochun

58

Oxcunst hocdopa,
(dbocdopcorepkaniue KUCIOTHI.
Conu pochopHO# KUCTOTHI

https://m.edsoo.ru/\W7X8I19R0V

59

[Mpumenenne pocdopa u ero
coenuHeHuil. @ochopHble
yaoOpeHust

https://m.edsoo.ru/J7H0J518Y

60

[IpakTnueckas padora Ne 6.
Pemenne skcriepuMeHTaIbHBIX
3aja4 1o Teme "A30T u pocdop u
WX COECIMHEHHUS"

https://m.edsoo.ru/W6K8J3L1M

61

Yraepoa: HaXOXKIEHHE B
MIPUPO/IE, AIUTOTPOITHBIE

Mo duKanuu; GU3nIecKue u
XHMHUYECKIE CBOMCTBA,
MIPUMEHCHHE

https://m.edsoo.ru/H2P8Q0X8G

62

Oxkcun yraepona(ll), okcunn
yraepona(lV), yronsHas kucnora
U e€ couu

https://m.edsoo.ru/S4B2M3B7D

63

Pemenne 3aJlav pa3JIMYHbIX
THUIIOB

https://m.edsoo.ru/E802D5U6T

64

Kpemuuii: HaxoxaeHue B
MIPUPOJIE, CHOCOOBI OTYUYCHHUS,
(buznuecKkrue u XuMU4eCcKHe
CBOIiCcTBa

https://m.edsoo.ru/L6J2R1H6G

65

Oxcup kpemuusi(1V), kpeMHHeBas
KHCTIOTA, CUIIUKATHI

https://m.edso0.ru/G1Y3D7Q9L



https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D
https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L

66

IIpuMeHeHne KpeMHUS U €70
coeaunenuii. CTeKI10, ero
MIOJIy4€HHUE, BUbI CTEKIA

https://m.edsoo.ru/ESE0VOQ8H

67

Pewrenne 3ana4 paznnyHbIX
THUIIOB

https://m.edso0.ru/B8S614T6I

68

Cucremarusanusa 1 00001IeHHE
3Hanui 1o reme "Hemeramnsr"

https://m.edso00.ru/O1M50704P

69

KonTponsnas pabora o teme
"Hemeranmnsr"

https://m.edsoo.ru/B6H3W6P4F

70

AHanu3 pe3ynbTaToB
KOHTPOJILHOU pabOoThl, KOPPEKIUS
91117

https://m.edso0.ru/\V2U1S70Q0K

71

IlonoxeHne METaJlJIOB B
[Tepuoanueckoii cucreme
XUMHYECKUX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

https://m.edso0.ru/Q6G613M2H

72

OO6mume ¢puzndecKre CBOMCTBA
MeTauioB. [Ipumenenne
METAJIJIOB B OBITY U TEXHUKE

https://m.edsoo.ru/\W6R4E0G2Y

73

CmnaBsl MetaioB. Kopposus
METaJJIOB

https://m.edso0.ru/Y600U9Q6J

74

Pemenue 3amgau Pa3INIHbIX
THUIIOB

https://m.edsoo.ru/F5Q3U1T7C

75

DNEKTPOXUMHUYECKUN Pl
HanpspkeHui MetasuioB. O0mue
crocoObl MOJTYYEHUSI METAJUIOB

https://m.edso0.ru/DOK6S0G5Z



https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J
https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/D0K6S0G5Z

76

OOm1ast xapakTepuCTUKA
MeTtaioB | A-rpynmst
[Tepuonnueckoit CuCTEMBI
XMMUYECKUX 3IeMeHTOB. Harpuii
U KaJuil: noiaydyeHue, Gusndeckue
M XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUI

https://m.edsoo.ru/HOP9F1140Q

77

OO01as XxapakTeprucTUKa
MetamoB || A-rpynmsl
[Teproanueckoit CUCTEMBI
XUMHYECKHUX dJIeMEeHTOB. Maramu
Y KaJbLHI: TOJIYyYCHUE,
(br3UYeCKre U XUMHUYECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX
BEIIECTB U X COCTUHECHUN

https://m.edso00.ru/V3Y1V9X10Q

78

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHCHHS

https://m.edsoo.ru/I3C8S1B4S

79

AJIOMUHHI: TTOTy4YEHHUE,
(buznuecKkue 1 XuMU4ecKue
CBOICTBa, MPUMEHEHUE

https://m.edsoo.ru/E7VV3MOA9C

80

AMdoTepHbIe CBOMICTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI alTFOMUHUS,
WX IPUMEHEHUE

https://m.edsoo.ru/D7F6B3T1W

81

Pemenue 3amau Pa3JINIHBIX
THUIIOB

https://m.edso0.ru/S1Z1C6E6C

82

[IpakTtuyeckas pabora Ne 7.
Permienune skcriepuMeHTaIbHBIX

https://m.edso0.ru/U0T5WO0T8W



https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C
https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C
https://m.edsoo.ru/U0T5W0T8W

3ajad 1o teme "MeTaibl
[JIaBHBIX MOArpyH"

83

OO01as XxapakTepucTUKa
METaJUIOB TOOOYHBIX O PYIII
(b-rpymnn) Ilepuoanueckoit
CHCTEMBI XUMUYECKHUX JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

duznyeckre 1 XUMHUYIECKHE
CBOMCTBA XpOMa U €ro
COCI[I/IHGHI/Iﬁ, HUX IPUMCHCHUC

https://m.edsoo.ru/P5M6C0Z2L

85

Baxxnenmme coeJTUHEHNS
Maprasia. [lepmanranar kanus,
€ro OKHCINUTEJILHBIE CBOMCTBA

https://m.edso0.ru/GOV6UEW7K

86

CDI/ISI/I‘-IGCKI/Ie U XUMHWYCCKHUC
CBOMCTBA JKeJe3a U €To
coenuHenui. [lonydyenue u
MIPUMEHEHHE CIIJIAaBOB XKeje3a

https://m.edsoo.ru/WIN7H8X3L

87

dusznueckre 1 XUMHUUIECKHUE
CBOMCTBA MEJIH M €€ COCTMHCHUN,
UX TIPUMEHEHHUE

https://m.edsoo.ru/A206Y417X

88

duzndeckre ¥ XUMHYIECKHUE
CBOMCTBA OHUHKa " €ro
COC,Z[I/IHGHI/II‘/'I, HUX IIPUMCHCHHUC.
FI/II[pOKCOKOMHJ'IeKCH OWHKa

https://m.edsoo.ru/X6E7T0B0Q

89

[IpakTuueckas pabora Ne 8.
Pemenne skcnepuMeHTAIbHBIX
3a1a4 o teme "Merauibl
moOOYHBIX moArpymnm"”

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F

90

Pewenue 3ana4 pa3anyHbIX
THUIIOB

https://m.edsoo.ru/K9E4A6X1K

91

O0001IEHUE U CUCTEMATU3ALIMS
M3YyYEHHOTO MaTepHasa 1o TeMe
"Mertauter"

https://m.edso00.ru/L9T6K7H6J

92

KonTtposnsHas paboTa o teme
"Meramibr"

https://m.edsoo.ru/F7K8J0Z0D

93

AHanu3 pe3ynbTaToB
KOHTPOJIbHOU pabOThl, KOPPEKIUS
OIINO0K

https://m.edso00.ru/\VV3S3F1T7X

94

Ponp xumun B oGecrieueHun
YCTOMYHMBOTO pPa3BUTHUSA
yenosedecTBa. [lonaTue o
Hay4YHBIX METOJaX UCCIIEJOBAHM
BEILECTB

https://m.edso0.ru/X8S913V1H

95

Hayunbie npuHImMIbI
OpraHu3alul XUMUYECKOTO
npou3BoicTBa. [IpombllieHHbIE
CHOCOObI MOTYYESHHS BAXKHEUIITNX
BEIECTB

https://m.edso0.ru/S0Y7D1H7S

96

Xumudgeckoe 3arpsA3HCHUE
Oprxca}omeﬁ CpeAabl U €ro
IIOCICACTBUA

https://m.edsoo.ru/Y1Z8P4E2H

97

XuMus u 3A0POBLEC YCIIOBCKA.
.HeKapCTBeHHLIC cpeacTBa

https://m.edsoo.ru/POY9R3L2]

98

Xumus nuiy. Poiab Xxumuu B
o0ecIIeueHNH MUIIEBON
0e30MacHOCTH

https://m.edso0.ru/T6S4G1V5U



https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U

Kocmernueckue u mapgromepHbie

99 1 https://m.edso0.ru/C7N6Y9IK5K
cpeacTBa. bertoBas xuMus
XHUMHUS B CTPOUTEIIBCTBE.

100 Baxueiimme ctpouTenbHbIC U 1 https://m.edsoo.ru/C4Y4W1R9W
KOHCTPYKIIMOHHBIE MaTepHAaIIbI
XuUMUs B CENBCKOM XO35IMCTBE.

101 Oprannydeckre 1 MUHEPATbHbBIE 1 https://m.edso0.ru/X0D2Q6M8B
yaoOpeHust

102 CI/ICTGI:/[aTI/ISaIII/ISI # obobIerme 1 https://m.edso0.ru/O003L3W9S
3HaHUH IO TeMe

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W
https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S

MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIIME TIOHATHS (XUMUYECKUH JIEMEHT, aTOM, U30TOIIBI,
9JIEKTPOHHAsT 000J04YKa aroma, S-, p-, O-dJIEKTPOHHBIC OpOWUTAIH
aTOMOB, OCHOBHOE U BO30YXKJIEHHOE COCTOSTHHE aTOMa, HOH, MOJIeKYJIa,
BAJICHTHOCTh,  AJIEKTPOOTPHIATEIBHOCTh,  CTETIEHb  OKHCJICHUS,
XMUMHUECKasi CBSI3b (0- W T-CBSA3b, KpaTHBIE CBSA3M), THOpUIU3aLus
aTOMHBIX OpOWTaNel, KpUCTAJUIMYEeCKas PpEeHIéTKa, MOJIb, MOJISpHAs
Macca, MOJIIpHBIH O00BEM, MoOJIApHAss KOHLEHTpaIus, pacTBOPbI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI), KPUCTAIUIOTUAPATHI, YIIIEPO HBIH
ckener, (yHKIMOHANbHAS TPYyMMa, pajuKal, U30MEepbl, CTPYKTypHas
dbopmyna, wu3omepus (CTpyKTypHas, reoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJOTHYECKUNA ps, TOMOJIOTH, YIJI€BOJAOPOIbI,
KHCIIOPO/JI- M a30TCOJIEpKalIie COeIMHEHNUs, OMOJIOTUYECKU aKTHBHBIE
BemecTBa (yrJieBOIbl, JKUPBI, OCTTKH), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS, KPEKHHT, PU(POPMUHT,
TUNBl  XUMHYECKUX PpeaKUuil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DSHAOTEPMHYECKHE, PEaKIUH HOHHOTO OOMEeHa, TOMO- H
reTeporeHHble, 00paTUMble 1 HEOOPATUMBIE), PACTBOP, JIEKTPOJIUTHI,
HEDJIEKTPOJUTHI,  DJIGKTPOJIUTUYECKAs]  JIUCCOLMALMSI,  CTENeHb
JMCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCTh

XUMHYECKOM p€aKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TCOPUS XUMHUUYECKOTO CTPOCHHS OPraHHMYECKHX
BemiectB A.M. bytnepoBa, Teopusi 2IEKTPOJIUTHIECKON AUCCOIHAIINH,
[Mepuomuueckwnii 3akon J[.. MenaeneeBa, 3aKOH COXpaHEHUSI MAcChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE
3HaHMUs, JEXKalMe B OCHOBE IOHUMaHUs IPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIC IPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX




1.3

IpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKUX peaKm/Iﬁ,
TCPMOJUHAMHUYCCKUX u KHMHCTHYCCKHUX 3aKOHOMCPHOCTAX Hux

MMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHUH, NJUCIICPCHBIX CUCTEMAX

1.4

(hakTONIOTMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJIYICHHH U
0e30MacHOM  HUCIIOJIb30BAHUM  BAKHEHIIMX  HEOPraHMYECKUX |
OPraHWYEeCKUX BEHIECTB B OBITY M MPAKTUUECKOW JEATEIbHOCTH

YCI0BCKa

1.5

o011Me Hay4YHble MPUHIUIBI XUMHUYECKOTI0 MPOU3BOJICTBA (HA IIpUMEpE
IIPOU3BOJICTBA CEPHON KHCIIOTHI, aMMHaKa, METaHOJa, NepepaboTKH

He(pTH)

CpopMHpPOBAaHHOCTH YMEHU BBISBIISTD:

2.1

XApPaKTCPHBIC TIIPHU3HAKKM W B3aMMOCBA3b HU3YUCHHBIX HOH?ITI/II\/JI,
OPUMECHATb COOTBCTCTBYIOIIUEC TMOHATHA IIPHU OIMMCAHUW CTPOCHHUA U

CBOWCTB HEOPraHUYECKUX U OPTaHUYECKHUX BEIIECTB U UX ITPEBPALLICHUI

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C TIOHSATHUSMU U TIPEACTABJICHUSIMHU
JIPYTUX MPEIMETOB JIjIsl 00JIee 0CO3HAHHOTO TOHUMAHUS U 0OBSICHEHUS

CYITHOCTHU MAaTCPpHUAJIBHOTO €AUMHCTBA MHUpa

ChopmupoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HAaUMEHOBAHUS XHMHUYECKUX COCJAMHEHUN MEXIYHapOIHOTO COr03a
TEOPETUYECKOW W TPUKIAAHOW XHMHUHM U TpUBUAJIbHbIE Ha3BaHUSA
BEILECTB, OTHOCSIIUXCS K HW3Y4EHHBIM KjaccaM OpPraHM4ecKuxX |

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHUYECKYI0 CUMBOJIMKY IJIsi cOcTaBieHHs] (OpMyJ HEOPraHUYEeCKUX
BEUIECTB,  MOJICKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYEeCKHX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4dCCKUC BCHICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

MO0 Pa3NMYHBIM TPHU3HAKAM (YHCIY M COCTaBYy pPEarupyroIINX BEIECTB,
TermoBoMy 3(dekTy peakiuu, W3MEHEHHIO CTEeleHEeH OKUCICHHS

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

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

XUMHYECKUX DJIeMEHTOB 1 — 4 NnepnuoaoB HCpHOI[quCKOf/'I CHUCTCMBI




J.1. MenpeneeBa 1 uX BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3Ysl TIOHATHUSA

S-, p-, 0-3IIEKTPOHHBIC OPOUTAIIN, SHEPIETHYECKUE YPOBHH

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

IIEPUOJIaM U Ipymam

ChopMupoBaHHOCTE yMEHHUSI COCTaBISATh YPAaBHCHHS XHUMHYCCKUX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ IMoCpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEAKIUN pa3JIMYHBIX THIIOB; IIOJHBIE M COKpalIEHHBIE
YpaBHEHUsl pEaKUMi HOHHOrO oOOMEHa, Y4YUThIBas YCIOBHUS, IpHU

KOTOPBIX OTU pC€aKIU UOYT 10 KOHIIA

7.3

peakuii TUAPOIN3a, PEaKIMil KOMIUIEKCOOOpa3oBaHUs (Ha TpUMEpe

TUAPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHUS TIOATBEPIKIATH:

8.1

Ha KOHKDPETHBIX MpPUMEpax XapakTep 3aBHCHUMOCTH PEaKIIMOHHON
CIOCOOHOCTH OPraHUYEeCKUX COCTUHEHWHW OT KpPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3aUMHOTO BIIUSIHUSL aTOMOB U
TPyl aTOMOB B MOJIEKYJaX, a TakKKe€ OT OCOOCHHOCTEH peanu3aluu

Pa3IMYHbBIX MEXaHU3MOB MMPOTEKAHUS peaknuit

8.2

XapaKTCPHbIC XUMHUUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIMMHU

OKCIICPUMCHTAMU U 3allUCAMU ypaBHeHI/Ifl XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh COCTAB U BaKHEHIINE
CBOMCTBa BEILIECTB, MPHUHAUICKANINX K OINpeneiaCHHBIM KilaccaM U
IpylmaM COEIUHEHUI (MpOCThie BEUIECTBA, OKCHJIbI, THUIPOKCHUIBI,
COJIM; YTJIEBOJOPO/Ibl, MPOCTHIE 3(DUPHI, CIUPTHI, (PEHOBI, aTbIACTUIbI,
KETOHBI, KAPOOHOBBIE KHCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YTIEBOMIDI,

aMUHBI, aMUHOKHCJIOTHI, OCIIKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUYETHI MO XUMUYECKUM
dbopMmynaM M ypaBHEHUSM XUMHUYECKHX PEAKIHI C UCHOIb30BAHUEM

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

10.1

Macchl (00hEMa, KOTHUeCcTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBOI J10JIel pacCTBOPEHHOTO BEIIECTBA WM IaHO B U30BITKE (MMEET

PUMECH)

10.2

MaccoBO# Ui 00BEMHOM 10, BBIXOJIa MMPOYKTA PEAKLIUU

10.3

TeTI0BOro 3(dekra peakuit




10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

10 HAXOXKJICHUIO0 XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bilanenue cucteMoi 3HaHMM O METOJaX HAYYHOI'O IO3HAHUS SBJICHUU
OPUPOJIbI, HCHOJB3YEMBIX B €CTECTBEHHBIX Haykax MU YMEHHE
OPUMEHSTh ATH 3HAHUA NPU SKCIEPUMEHTAIBHOM HCCIIEI0OBAHUU
BEIIECTB U ISl OOBSICHEHUSI XUMUYECKUX SIBJICHUH, IMEIOLINX MECTO B
IpUPOJIE, PAKTUYECKOMN NIEeATEIbHOCTH YEJIOBEKA U B MOBCEAHEBHOM

KU3HHU

12

CdopMupoBaHHOCTh YMEHHSI TMPUMEHSTH (MCHOJB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB I SKCIEPUMEHTAIHLHON TPOBEPKHU
TUTIOTE€3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX
peaKkuui M TPOTHO3UPOBAHUS BO3MOMXKHOCTEM HMX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUS TSI OOBSICHEHUS] M TIPOTHO3HPOBAHHS
SIBIICHUH, MMEIOINUX €CTECTBEHHOHAYYHYIO TPHPOMAY; IJsl TPUHSATHS

TPaMOTHBIX PEIICHHI MTPOOJIEM B CUTYaIIUSIX, CBSI3aHHBIX C XUMUEH

13

CdopMHpOBaHHOCTH YMEHHS TIJIAHUPOBATH W MPOBOJANTh XUMHUECKHI
OKCIIEPUMEHT (TIOJlyd€HHE M HW3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OpPraHWYeCKUX BEIIECTB, Ka4eCTBEHHBIC PEAKIUU YIIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIIOPOJICOIEPKAIIUX OPTAaHNIECKUX BEIECTB,
peleHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  pacClO3HABAHHIO
HEOPraHWYeCKUX M OPraHWYCCKHUX BEIIECTB) C COONIOJICHUEM TPaBUI
Oe3omacHOTO  OOpamieHWss C BEImeCTBAaMH H  Ja0OpaTOPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IIEITU HCCIICOBAHUS; MIPEICTABIIATh
B pa3M4HON (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAIM3HPOBATH U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHUS OCYLIECTBIATH I€JICHANIPABICHHBIN TTOMCK
XUMHUYECKOW WHGOpMAlMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas U
y4eOHO-Hay4YHasi JUTepaTypa, CPeACTBAa MaccOBOW WMH(pOpMAIMU, CETh
Wurtepner u japyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalnIo, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHOI 3amaueit

15

CchopMHpPOBaHHOCTh yMEHHMS MPOTHO3MPOBATh, AHAJIU3UPOBATH U
OLIEHMBaTh HMH(MOPMALMIO C TO3UIMHA HKOJIOTMYECKOW 0e30MacHOCTH
HOCIEJCTBUIM OBITOBOM M MPOU3BOACTBEHHOU NIESATENBHOCTH YeIOBeKa,
CBSI3aHHOM C mepepaboTKoil BemecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaTb  ONACHOCTb  BO3JCHCTBUS HA  JKUBBIE  OpPraHU3MBbI
ONpENENEHHBIX BEUIECTB, MOHMMAs CMBICH IIOKa3aTens MpeAeabHON

I[OHYCTI/IMOﬁ KOHOCHTpAlU, W IMOACHATbL Ha MIpUMEpax CITOCOOBI




YMCHBIICHHA W HNPCAOTBpAllICHUA HX BPCAHOIO BO3I[€I>10TBHSI Ha

OpraHusMm 4CJI0OBCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

TeopeTnueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHas: MOJIETIb CTPOSHHs aroma. Pacmipenenenue
SJIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccudpuranus XUMHYECKHX
35eMeHTOB. OCOOEHHOCTH CTPOEHHUS YHEPreTUUECKUX YPOBHEH aToMOB (S-, -,
d-anmementoB). OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTOMOB. DJICKTPOHHAsS

KOH(Uryparus atoma. BajgeHTHbIEC 27I€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuyeckux siaemeHToB J M. Menzaeneesa.
®usnueckuit cMbica [lepuognueckoro 3akona [I.1. Menneneesa. [IpuunHbl
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB D3JIEMEHTOB M WX COCAMHEHUH IO
MnepuoJiaM W TpynnaMm. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWMCTB MPOCTHIX

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

1.3

BanenTHOCTh. D1EKTPOOTPUIIATENLHOCTD. CTENEHb OKUCICHUS

1.4

Bunel xumuueckoit cBs3M (KOBaJIEHTHAs, HIOHHASI, METAJUIMYECKasi, BOJOPOIHAS )
U MexaHu3Mmbl €€ oOpasoBaHus. MeXMOJEKYIsIpHbIE B3aHUMOJCHCTBUS.
BemectBa  MOJNIEKYISIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTANIMYECKUX PpEmETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peakmusa.  Knaccupukaruss — XUMHYECKHMX — peakluid B

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

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMUYecKuX peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

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

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CunbHble U cla0ble QJICKTPOJIUTEI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJ’IBHaﬂ, mcJI0O4YHasd. CreneHb

nucconuanuu. Peaknuy HOHHOTO 0OMeHa

1.10

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

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpAU pacTBOpPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAsA KOHLCHTpALUs. Hacpimennsle u

HCHACBIIIICHHLIC PACTBOPLI, PACTBOPUMOCTE. KpI/ICTaJ'IJ'IOFI/L[[paTBI




1.12

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIC peakinu. [loBeieHne BenecTB B cpeiax ¢

pasHbIM 3HaYeHHeM PH. MeTobl anekTpoHHOTO OasiaHnca

1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarus HEOPraHUYECKUX COCVHEHUH. Homenxiarypa

HCOPraHN4CCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KA, KaJbLIUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJe30, Me/lb) U UX coeauHeHui. Oomme

CrocoObI MOJTyYEHUS METAJIJIOB

2.3

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJlOTEHOB, CEphbl, a30Ta,
docthopa, yrmepoma W KpEeMHHA) M HX COCIUHEHHH  (OKCHIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enetmueckas CBSI3b HCOPraHNn4€CKUX BCIICCTB, NMPUHAMICKAINX K

Pa3IMIHBIM KJIacCaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHni. KauecTBeHHbIE peakIuy Ha

HCOPraHM4YCCKUEC BEIICCTBA U NOHBL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUHU XUMHUYECKOTO CTPOEHUS OpPraHUYecKUX
coenquHennii A.M. bytnepoBa. YriepoHbIil CKEIET OpraHuueCKON MOJICKYJIbI.
KpatHOoCcTh XMMHUYECKOW CBSI3H. S- U P-CBsI3H. SP3-, SP2-, SP-THOpUAN3ALINH
opOuTasneit aToMOB yriiepoja. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonoruyeckuii psaa. Mzomepus u nzomepbl

3.2

[lonsitne o  ¢ynkuuoHanbHOW rpymme. OpueHTauuoHHBbIE 3P (HEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupukaluum opraHMYecKux BemiecTB. HomeHknarypa
OpPraHMYECKUX COEJMHEHUH (cucTeMaTHuecKas) W TpPHUBHAJIbHBIE HA3BaHUA

Ba)KHEHIITNX HpeHCTaBI/ITeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBO60ﬂHOpaHHKaHBHbIﬁ M HOHHBIH MEXaHU3MBI pCaKuuu. IlonsTue o

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

3.5

Ankanpl. XMMUYEeCKHE CBOMCTBA aJIKAHOB: raJorcHUpPOBAHUC, ACTUAPUPOBAHUC,
TEPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, HW30MCpH3alls, TOPCHHUC. HOJ'IyLICHI/Ie
AJIKaHOB. HHKJ’IO&J’IK&HH. CHeLII/I(I)I/IKa CBOMCTB ILMKJIOAJKAaHOB C MaJIbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOI'O 3aMCIICHUA

3.6

Ankennl. XUMUYECKHE CBOMCTBA! peakuun NpuCoOCANHCHUA (FaJIOFCHI/IPOBaHI/Ie,
TUAPHUPOBAHUC, TUAPOTAIIOTCHUPOBAHUC, PI/I,Z[paTaLII/IH), ropcHus, OKUCJICHUA U
noJIMMEpU3alvu. HpOMBII_HJ'IeHHLIe n J1a6opaTopHHe CIIOCOOBI MOJIYyUYCHUSA

AJIKCHOB




3.7

Ankaauenbl. XMMHUYECKHUE CBOMCTBA AJIKAJMEHOB: PEAKLUU IPUCOEAMHEHHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHKE), TOpeHus U nonuMepusauuu. llomyuenue

aAJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOICTBA: peakuu PUCOECANMHEHUSI (TaJJOTEHUPOBAHUE,
TUAPUPOBAHUE, TUApATALUS, THIPOrAJIOTEHUPOBAHNE) KaK CIOCO0 MOJIy4yeHHUs
IOJIMMEPOB U JIPYrUX IOJE3HBIX NMPOAYKTOB. Peakunm 3amenienus. I'openue
aleTuIeHa KAaK HMCTOYHMK BBICOKOTEMIIEPATYpHOTO IJIAMEHH JUIS CBApKu U

pe3ku MetauioB. [IpuMenenue aneruneHa

3.9

Apenbsl. XuUMHUYECKHME CBOMCTBa O€H30JIa: peakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, MPUCOECTUHEHMs (TUIpUpPOBAaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOMCTB Tojiyosa. [lomyuenue Gensona.
Oco0eHHOCTH XUMHUYECKUX CBOWCTB ctuposia. [lommmepusanus cTupoia.

CriocoOblI MoTy4eHHs! U IPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Crouptel. IlpenensHple OAHOATOMHBIE CIHUPTHL. XHWMHYECKHE CBOWCTBA!
B3aUMOJICHICTBME C HaTpUeM KaKk CHoco0  YCTAaHOBJEHMSI  HaU4UA
TUAPOKCOTPYNIBI, C  TajJOr€HOBOJOPOJAMU  Kak  CIoco0  MOJIy4eHHus
pacTBOpUTENEH, BHYTPHU- W MEXMOJIEKYJIspHas Jeruaparanus. Peaknus
ropeHus. I[lomyueHue sTaHosa: peakuusi OpOMKEHUs TIJIIOKO3bl, TUApaTALUs
STWJICHA. OTWIEHIVIMKONb W TJIMLIEPUH KAK MPEACTAaBUTENH IPEIEIbHBIX

MHOT'0aTOMHBIX CITUPTOB

3.11

®enosr. XumMudeckue cBoiicTBa (heHoma (peakiuu ¢ HaTpueM, THAPOKCHIIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Aunpaeruapl. XMMHUYECKUE CBOMCTBA MPEICIbHBIX AJIbJICTHIO0B: THAPHUPOBAHHKE;
Ka4eCTBECHHBIC PEAKIIMA Ha KapOOHWIBHYIO TPy (peakiusi «cepeOpsHOTO
3epkaiiay, B3aumoaericteue ¢ ruapokcunom meau (11). [omydenue npenenpbHbIX
QIBJICTU/IOB: OKHCIICHHE CIIMPTOB, THApATalus aneTHiIeHa. AICTOH Kak

MMpCACTAaBUTCIIb KETOHOB. Ocobennoct PCaKIUKU OKHCJICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTHl. XUMHUYECKHE CBOMCTBA MNpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTH XHMHYECKHX CBOMCTB MypaBLHHOﬁ
KHUCJIOTHI. HonyquI/Ie NpeACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHUCJICHUC aJIKaHOB, aJIKCHOB, ICPBUYHBLIX CIIMPTOB, aJIbACTHUIOB. Bricmue

MMPEACIIbHBIC U HECIIPECACIIbHBIC Kap60HOBBIe KHUCJIIOTBI

3.14

Crnoxuble >¢upsl U xupbl. CHocoObl MOJIyYEHHMS] CIOXKHBIX 3(QHUPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX 3PHPOB B
NUILEBOM U map@roMepHON MpPOMBINIIEHHOCTH. JKUPBI Kak CIO0XHbIE 3()UpPbI
[JIMIEPUHA M BBICIIMX KapOOHOBBIX KHCIIOT. XHUMHUYECKHE CBOWCTBA KHPOB:

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




MPOMBIIIICHHOTO TOJIYYeHHs COJICH BBICIINX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICIHINX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKUMM C YYaCTHEM CIHMPTOBBIX H
aJIbJIETMIHOM TPy U MOJIOYHOKUCIIOE OpokeHue. IIpuMenenue ritoko3bl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3ma. Jlucaxapuisl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIUE AWCAxXapuibl. [ uapomnns
mucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHre MakpOMOJIEKYI
KpaxMasa, TIMKOT€Ha M LeJUIoio3bl. Du3ndeckue cBOMCTBA Kpaxmaiaa H
[EJUTION03bl. XMMHUYECKHe CBOWCTBA Kpaxmaja: THUAPOJH3, KadeCTBEHHAs
peakius ¢ noJoM. XMMHUYECKHE CBOWCTBA LEIUTIONO3BI: THAPOJIH3, HOITydeHNE
s¢upoB 1emwttono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BUCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKUE OCHOBAHUS: PEAKIINH C BOJOU, KUCIOTAMH,
peakmus TOpeHUs. AHWIMH KaK TMPEACTAaBUTENh apOMAaTHUYECKHX aMUHOB.
XWMHUYECKHE CBOMCTBA aHWJIWHA: B3aUMOJCHCTBHUE C KHCIOTaMU, OpPOMHOM
BOJIOM, oOkucienue. [lomydeHre aMUHOB alKWIMPOBAHUEM aMMHaka |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHCIIOTHI M OeNKH. AMHHOKUCIOTHI KaK amM(OTEpHbIE OpPraHUYECKHE
coenuHeHus. OCHOBHBIE aMHHOKHCIIOTHI, oOpa3yronue Oenku. XUMHYECKHE
CBOMCTBA OEJIKOB: THAPOJIN3, ACHATYpAIUsl, KAYeCTBEHHBIC (I[BETHBIE) PEAKITUU

Ha OenKu

3.18

CtpoeHue W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJUMMEPOB OT
cTpoeHusi Moyiekyid. OCHOBHBIE CHOCOOBI MOJYYEHHS BBICOKOMOJIEKYISPHBIX
COEIMHEHUI: peakIy MoJIMMepHu3aluu 1 nojukonaencauuu. Knaccudukanus

BOJIOKOH

3.19

Nnentudukanus opraHnueckux coeAMHeHUN. Perenne

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PAaCIlIO3HABAHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMHsl B TIOBCEIHEBHOW >km3HU. [IpaBmiia OGe3omacHOW pabOTHI C €IKUMH,

TOPHOYMMHU U TOKCHUYHBIMHA BCHICCTBAMU, CPEACTBAMU OBITOBOM XUMHUH

4.2

XuMus 4 310poBbe. XUMUS B MeIULIMHE. XUMUS U CEIIbCKOE X03MCTBO. XUMUS
B POMBIIUIEHHOCTH. XUMHS U SHEPTeTUKA: IPUPOHBIM U MOMYTHBIH HEPTAHOM
rasbl, X COCTaB 1 ucnoib3oBanue. CocraB HeTH 1 e€ nepepaboTKa (IPUPOIHbIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHUS U 3KoJIorus. XUMHUUYECKOE 3ar PA3HCHHUC OKPY)KaIOH_[eﬁ CpCabl U €ro

nocneactBus. Oxpana ruapocdepsl, MoUBbl, aTMOChepsl, (HI0pbl U GayHbI OT




XUMUYECKOTo 3arps3HeHus. [Ipobrema OTX0M0B M MOOOYHBIX MPOAYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBieHus] O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYCHHS] XUMHYECKUX

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

4.4 nBetHass  Metauryprus. CTEKJI0O W CWIMKaTHas  MPOMBIIUICHHOCTb.
[Ipompiniennass  opranuyeckas xumusa. CpIpp€ UIsI  OPraHHUYECKOU
MPOMBIIIUICHHOCTH

) Tuns! pacu€THbIX 3a1a4

51 Pacuérer maccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY

| BewecTBa, Macce MM 00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKITUU BEIIECTB

5.2 Pacuérsl TemioBoro 3¢ dexra peakuuu

5.3 Pacuérel 00BEMHBIX OTHOIIIEHU Ta30B NMPU XUMHUYECKUX PEAKIIHIX

5.4 Pacuéter maccer (00bE€Ma, KOJTMYECTBA BEIIECTBA) TTPOTYKTOB PEAKITUU, €CITH

. OJIHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoit mim 00bEMHOM JIOJIM BBIXOJIA TIPOIYKTA PEAKITUN OT
' TEOPETHIECKH BO3MOYKHOTO
Pacuéter maccel (00b€Ma, KOJTMYECTBA BEIIECTBA) IPOIYKTa PEAKITUH, €CITH
5.6 | oaHO U3 BelIEeCTB 1aHO B BHJE PACTBOPA C ONPENEIEHHOM MacCOBOM H0IEi
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuérsl ¢ ucnonp30BaHUEM MOHATHI «MaccoBast 0JIs», «MOJIIpHAas
' KOHLIEHTPALUA», «PAaCTBOPUMOCTH
Haxoxpaenue MosiekynsipHoil GopMysibl OpraHM4eCKOTo BEIIeCTBa MO €ro
5.8 | IIOTHOCTH U MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIMX B €r0 COCTAB, HITH 10

MIPOJIyKTaM CrOpaHus




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






