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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
denepanbHOI 00pa30BaTEIbHOM MTPOTrpaMMbI cpeHero ooiero oopazoBanus(DOII
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, © OCHOBHBIX MOJ0KEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHust ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTalyyi uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, 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 COOTBETCTBUM C  OCHOBOIMOJATaroIIMMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

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 Ipe1ycMaTpUBaET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHUN OOydYarommxcs B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
JUIT U3YY4EeHUS] B paMKax OTHEIbHBIX MpoduieH, MOpeaycMaTpuBacT



pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

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

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX 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, COJACPKATEILHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONIEH coJiepKaHUsl y4eOHOro mnpenMera «XUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAMIOM IMOTYYEHUSI XUMUUECKOTO 00pa30BaHuUs
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 TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BHIOPABIIUX OMPEAeIEHHBIN MPOPUIh 00yU4eHUsS, B TOM YUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHOM MPOTPaMMBbI CPEHETO OOIIETO 00pa30BaHUs U3YICHHE MTPEAMETA
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHaIM3alii y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUIUIMHAPHBIN, HAJIIPEMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpeneneHun mMoaxo/10oB 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.

OcHoBYy copepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKas XUMUS» COCTaBIsI€T COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHMM TOJy4YaeT OMNpeJeEHHOEe TEOPETHUECKOe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOn€HHOM YpPOBHE HU3Yy4YeHHUs MpeaMera obecrieueHa BO3MOKHOCTh
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEI[ECTBA, XHUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSIX TPOTCKAHUsI PEaKIIui,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJMHAMUKHU.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMH aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKH 3pPEHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKUX TIpoleccax u
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHnyeckoit XuMuu 1npu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHnEe UMEET TO, YTO HA COJIEPIKaHNe KypPCOB XUMHH yTiyO0aEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSIHUE CMEXKHBIE MpeaMeTsl. Tak, Hampumep, B COJECpKAHUU
mpeaMeTa Ui KJIAaCCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JAHHOM Cly4yae akleHT OyJeT clellaH Ha OOIINHOCTb METOJOB IO3HaHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonekyIsipHasi TeopHsi B PU3HKE), 3aKOHBI COXPAHEHHSI MAaCChl U YHEPTUHU, 3aKOHBI
TEPMOJANHAMUKH, JJICKTPOJIN3a, TPEACTABICHUS O CTPOCHUU BEILLIECTB U IPYTOE.

B T0O Xe BpemMs B colepkaHUM TpeaMera g KIAcCOB XUMHUKO-
Oouosiornueckoro npodusis OOabIIUN yAENbHBIM Bec OyAeT MMETh OpraHuYecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOMST, K MpUMEPYy, TaKu€ CTPYKTYpHbIE KOMIIOHEHTHI, KakK
JUTIAJBI, O€IKU, YTJIEBOAbI, HYKJICMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHuUs 0
COCTaBe M CBOMCTBAaX MpeACTaBUTENIC OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUIIEBAPECHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00I1lleHayYHBIX METO/IOB TTO3HAHUS U OIbITa MPAKTUUYECKOI0 MPUMEHEHUS HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBA3SX C yUeOHBIMU MPEIMETAMHU.

[Tpu u3yvenuun yueoHoro npeamera « XuMush Ha yriayOoJIEHHOM ypPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHET0 00I11ero oopa3zoBanust (Ha 6a30BOM YpPOBHE),
3a/1a4eil MEepPBOCTENICHHOW 3HAYUMOCTH SBIAETCS (OPMHUPOBAHUE OCHOB HAYKHU
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITeIIbHOCTH
YeJI0BEKa ¥ OJTHOTO M3 KOMIIOHEHTOB MUPOBOH KYJIbTYphl. Perienue 3ot 3a1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TpEIMeTa MperoiaracT pealu3alnio TaKuX
1eJiet, Kak:

e (QopMHpOBaHHE TMPEJACTABICHUN: O MaTepHAIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SBJIECHUM MPUPOJIBI, O MECTE XMMUHU B
CHUCTEME eCTECTBEHHBIX HayK U €€ BeIyledl poim B oOecreueHuu
YCTOMYMBOTO  pPa3BUTHS  YEJIOBEUECTBA: B  PEIICHUH  MPoOsIeM
AKOJIOTUUECKOM, SHEPTeTUYCCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JJaHUN HOBBIX MAaTE€pUAJIOB, HOBBIX UCTOYHUKOB SHEPTUH, B
o0ecrieYeHUH PAIMOHAIIBHOTO MPUPOOTONIb30BaHusI, B (HOPMUPOBAHUU
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
COCTaBJISIONICH €CTECTBEHHO-HAYYHONW KapTHUHBI MHUpa: GyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB U TEOPUW XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHMU BEIIECTBA HA Pa3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJISIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XHMHYECKUX PEaKIuid, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPAX M JUCIEPCHBIX CUCTEMax, 00 00Iux
Hay4YHBIX TPUHIMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHE y 00yYaroIXCs OCO3HAHHOTO ITIOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYCCKHX 3HAHUHA JUISI OOBSICHCHHS
KJIFOYEBBIX HJIEH W MPOOJEeM COBPEMEHHON XUMHHM, IJIsi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TPUPOAY;
rPaMOTHOT'O pPEIIeHHs MPOoOJIeM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHNS,



aHal3a M OIICHKH C MO3UIINI SKOJIOTHYECKON 0€3011acHOCTH MOCICICTBUM
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAaHUEM U NIEPEPAOOTKOM BEIIECTB;

e yIIIyOJICHUE MPEICTABICHUIN O HAYUYHBIX METOJIaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETeHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOUMX MECTO B TMPHUPOIE, B
MIPAKTUYECKOMN NESITEIIbHOCTHU U NMOBCEIHEBHOU KU3HMU.

B mmane peanmu3anvu NEpPBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BHUBAIOIINX
(GYHKIHMI 11€JIOCTHOW CHUCTEMBI CPEJHEro OO0IIero oOpa3oBaHMs MPU WU3YUYECHUU
npeamMera «XuUMHs» Ha  yrayOJIEHHOM YpOBHE OCOOYIO  aKTyallbHOCTh
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,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHEC MOTHBAllMM K OOYYCHHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO | CaMOBOCHUTAHUIO Ha  OCHOBE  YCBOCHWUS
00IIIeYEeTIOBEYCCKUX IIEHHOCTEH;

e Pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB, NHTEIUICKTYAIBHBIX U TBOPUYECKUX
CrocoOHOCTEM OoOydarmuxcs, (GOpMHPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUsSI K caMoOOpa3oBaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICITHOW MTPO¢eCCUOHATBHON M OOIIECTBEHHOU JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (QopMHpOBaHHE YMEHUW W HAaBBIKOB PA3yMHOI'0 IPUPOIOIOIL30BAHUSA,
Pa3BUTHE IKOJIOTHYECKOU KYJIBTYPhI, TPHOOPETEHHE OMBITa OOIIECTBEHHO-
IIOJIC3HOM DKOJIOTHYECKOU NEeATEIILHOCTH.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKUenTopHblil). TUNbl NepeKpbIBaHUS AaTOMHBIX OpOUTalleld, G- U T-CBS3M.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. bBytiepoBa #
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buabsl u3omepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOoMeHKIatypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE ¢ 00pa3liaMHi OpraHMYECKUX BEIIECTB U MaTepralaMy Ha X OCHOBE,
OMBITHI MO MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psiji aKaHOB, 001Iast GopMyIia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



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

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS U XMMUYECKUX CBOMCTB MaJbIX (IIUKJIOMPONAH, IIUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALKS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(tuc-Tpanc-) uzomepus. dOuznueckue cBOMCTBA aJKeHOB. XUMUYECKHE 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, U30JIMPOBAHHBIC,
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 psan alkuHOB, 001mast Gopmyia, 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 CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHUsi. 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 OpPUEHTUPYIOIIEM JIEWCTBUM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATUYECKHUX YTIJIEBOIOPO/IOB.

[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 TPUMEHEHHUE 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 TajJOreHIPOU3BOJHBIE BOJHOTO 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.

OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHUsI BEIIECTB M WX MPEBPAIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
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 YTIJIEBOJIOPOJOB U
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kinaccuukauug. Dusmdeckue CBONCTBA  MpeAEbHBIX
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[eCTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHbl€ CHUPTHI — ASTUJIEHIVIMKOAb U TIULEpUH. DPu3nueckue u
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 MOJYYeHUS U IPUMEHEHUE MHOTOATOMHBIX CTUPTOB.

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



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus 1 npuMeHnenue penona. Genonpopmaibaeruatas cModa.

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 AlIbJIETUIOB U KETOHOB: PEAKIIMU TPUCOETUHECHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCHOT. M3omMepust u HOMeHKIaTypa. dusnyeckue cBONCTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEaKIUU C Y4acTHEeM YTJIEBOJOPOJHOrO pajauKaia.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacrtaBuTenn BBICIIMX
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. PU3NYECKHEe W XUMHUUYECKHE CBOWCTBA: TUIPOIU3 B KHUCIOW U
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 BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOFOIIEE JCHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMHU C YYaCTUEM CIUPTOBBIX U AJIbIACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranapiuBaronme 1 HEBOCCTAHABIMBAIOIIME JUCaxapuabl. [ uapoins
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, KAYECTBEHHAs PEaKius ¢ HOAO0M. XUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICCTBUE ATAHOJA 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 rnunepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3a7ady 1o TemaM «Couptel W (EHONBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmas ¢opmyia, U30MEpHs, HOMEHKIaTypa U (puznueckue
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — IPEICTaBUTEh aMUHOB apOMaTUUECKOTO psasia. CTpoeHUE aHUIIUHA.
B3aumHoe BiusHHE Tpynm aToMoB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPeCTaBUTENH 0l
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 M TUIPOJIN3 MENTHIOB.

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, JCHATypamus OCJIKOB MpPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COEMHECHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: 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,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MOJUMEPHI, OMOpa3iaraeMblie OJIMMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIMX B €70 COCTaB, HAXO0XKISHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH W/WIM UCXOIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BellecTBa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe T0JIH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MMOHATHUS: SBICHUE, HAYUHBIN (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboToCcUHTE3, JbIXaHUE, OENIKH, YIJIEBOJIbI, >KUPbI, HYKICUHOBBIC KHUCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
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-omementsr). 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.. MenneneeBa. CBsA3b mepuoandeckoro 3akoHa u llepmoamdeckoil cucTeMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJIOKHBIX BEUIECTB M0 TPYIIIaM U liepuogaM. 3HaueHUEe NEPUOINIECKOTO
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 cBsA3u. BopopoaHas 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 coeAnHEHUsIX. 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. VictunHble 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 BelleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAaCChl BEMIECTB; 3aKOH COXPAHEHHUS] U MPEBPALICHU S
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepMoXuMHYECKUE YPABHEHUS.

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

O6paTtumblie U HeoOpaTUMbIE peaKIuu. XUMUYEeCKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuaius. CuiibHble W claOble AIEKTPOJUTHI.
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 OKHUCIEHHUS 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, MOJIECIHU
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 HemeTaiwioB B [leproandyeckor cucteMe 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 MTOTYUCHHUS
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 TEPOKCUBI.



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. HaxoxzaeHue B mpUpoAe, CIOCOOBbI MONYYEHHS, (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.

®docdop. Haxoxaenue B mpupoje, crnocoObl MoiydeHus, (puznueckue 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 XUMHUYECKHE CBOWCTBAa TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COEIMHEHU.

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 «MeTamel W CIUIaBbl», B3aUMOJICWCTBUE
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 METAJIOB, 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 xumuu B oGecriedeHn yCTOWYMBOTO pa3BUTHUS yeioBeuecTBa. [lonstue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUN HAYYHOTO uccieqoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs BaXKHEWINMX BelIEeCTB (Ha MpUMeEpe MPOM3BOJICTBA aMMHaKa, CEPHOU
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 MpenaparoB. Pojib XuMu# B pa3BUTUU MEIULIMHBI.

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



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30MacHOr0 UCIIOIH30BAHMS MPENAPATOB OBITOBOM XMMUU B TOBCETHEBHOM KU3HHU.

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 3neKTpoHuky. HanoTexHonoruu.

Pacuérnrlie 3agauu.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCce WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECCTB, MACChI
(00BEMa, KoTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJTHO U3 BEI[ECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, 10JU BBIXOJIa MPOJYKTAa PEAKIIMUA OT TEOPETUUECKH BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBA3H.

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

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHU(UKalus, IePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMHUP, MAKPOMUP, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opranu3M, SKocucTema, ornocdepa, MeTaboJIM3M, MaKpo- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIaeMble, TOTUIMBO,
pPECYPCHL.

TexHoJIOrrsI: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIE
MaTepUAIbI, CEITbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NnpenaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHUATIOB, JJICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA VYIJVIYBJEHHOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATHI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIOINIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaromMMHCS POCCUMCKOM TpaKJaHCKOM HJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTA M CAMOOTNPEIEICHUIO; HAIMYME MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LI€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMeTa «XHUMHUS»  OTpaxKaroT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHYECKOW JeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peajau3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMIOPAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
IIPOEKTOB, PEIICHNN YYEeOHBIX U TO3HABATEIIbHBIX 33]1a4, BHITOJTHEHUH XUMUYECKUX
SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAaThb W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEeHThI IPYTUX IpU aHAJINW3€ Pa3IMYHbIX BUAOB YU€OHOU e TENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYSCTBEHHON XMMUM;

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

MHTEpECa U I03HABATEIbHBIX MOTUBOB B IIOJIYYEHHUH U MTOCIIEIYIOLIEM aHAIIN3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMHUECKUMHU SIBICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBAapHIIEH C
MO3UIIMH HPABCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIICICTBHMA
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NMOHMMAHHUS IICHHOCTEH 370pOBOTO MW Oe3omacHOro oOpa3a JKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY H
TICUXHYECKOMY 3/I0POBBIO;

coOJIO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKU3HU, B TPYAOBOH JCATEIHHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBUIYAJIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 30POBBIO M KU3HH JIFOJICH;

OCO3HAHMS TOCACACTBUN M HENPHUITHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
AJIKOT0JISI, HAPKOTHUKOB, KYPCHHUS );

5) Tpya0BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COIIMAJILHOM HANPABJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaOXKECHUS K TPYAY, JIOJAM TPYyla U pe3ysibTataM TPYI0BOM €SI TeIbHOCTH;

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

6) DK0JI0THY€ECKOT0 BOCITUTAHUSA:

AKOJIOTHYECKH I11€JIECO00PA3HOTO OTHOMICHUS K TPUPOJEC KaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMAaHHS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX TMpoOJeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTKEHUH XUMHH IS
PEIICHHS BOMIPOCOB PAIIMOHATBLHOTO TPUPOIOMOIE30BAHUS;



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

HAJIMYUS Pa3BUTOTO SKOJOTMUYECKOTO MBIILICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPY)KAroIIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
UUBUJIA3AIMA: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH Y BaXKHOW POJIM B CO3/IAHUH
HOBOW 0a3pl MaTepUabHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MpoOsieM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKIOTO YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
IPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHUS JIeNIaTh 000CHOBAaHHBIEC 3aKJIFOUCHUS 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, UCCIIE0BATEIBCKOM AEATENbHOCTH;

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

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENBHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAay4YHbIE MOHSATHUS, OTpAXKaIoUUe
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUTMHAPHBIE, MUPOBO33PEHUECKNE 3HAHHUS W yHUBEpCAJIbHbIC Y4YEOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIE Y4eOHbIE NeCTBUS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCHTh PE3YJIbTAThI AESATEIBHOCTH C TOCTABICHHBIMHU LIEJIAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPHUTEPUU IS KIAcCU(HUKAIMU BEIIECTB H
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B paccMaTPUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4ecKkas (opmysia, ypaBHEHUE XUMHUYECKOU peaKkuu



— TIPU PEIICHUH YYeOHBIX TMO3HABATEIBHBIX W MPAKTHUYECKHUX 3a7ad, MPUMCHSTH
Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAYYHOTO ITO3HAHHS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHMS IPAKTUICCKUX 3a/1a4, IPUMEHEHHUIO Pa3INYHbIX METOIOB
MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATBCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4dHO-
HOMyJISIpHAsl JIUTEpaTypa XHMHYECKOTO COJACpIYKaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO pa3IMYHBIX BHJIOB H (OpM
IpEeJICTaBICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPECUHBOCTB;

(GOopMyIIMpPOBATh 3aMPOCHl U MPHUMEHSATh Pa3IMYHBIC METOABI IIPHU IOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

MCTIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU padOTE C XMMHYECKOM
uH(pOpMaIMEil: MPUMEHATh MEXKMpPEeIMETHbIE ((hU3MYEeCKHe W MaTeMaTHYEeCKHUE)
3HaKHW U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYK/1aeMOW TEMBI B XO/I€ 1UAIOra U/Uiu
JMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPE/JI0KECHUS
OTHOCHUTEIIBHO BBITIOJIHEHUS MPEAI0KEHHOM 3a1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJIbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IPH BBINIOJHEHUU
XUMHUYECKOT0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUN B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHHBepPCAJIbHbIC y4eOHbIE JeHCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYILIECTBIISITh CBOIO TO3HABATEIbHYIO
NEeATENbHOCTh, ONpeAessiss €€ LeJu M 3aJayd, KOHTPOJHUPOBAaTb M IO MEPE
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOpUTM JIEUCTBUA TpHU
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEIbCKUX 3aJlad, BBIOMpaTh Hauboee
3G (eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTrPAMMBI 110 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeTHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CICIUUISCKUE IS
ydeOHOro npeaMera «XuMUs» HaydHbIe 3HaHUS, YMEHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHUIO, UHTEPIPETALMA U MPEeoOpa30BaHUIO 3HAHHM, BUJBI NEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS W TNPUMEHEHHUIO 3HAHMM B Pa3IUYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHeEil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHHYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, IHEPreTUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHUAJOB,
HOBBIX HUCTOYHUKOB SHEPIUH, B o0ecrieueH pPalMOHAIBHOTO



MPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37]0POBbIO
U IIPUPOJHOM CpeLe;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToma, TUOpUau3aIus AaTOMHBIX oOpOuTanel, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTD, CTETICHb OKHUCJICHHS, XUMUUECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
Ipymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTrpuyeckas,
ONTHYECKas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIepIKaIllie OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISPHBIC COCIUHECHUS; TEOPUHM, 3aKOHBI
(nepuoanueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpPAIICHUS DHEPrUM TIPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU, MHUPOBO33PEHUECKHE 3HAHMS, JEKaIIUe B OCHOBE
NOHUMAaHUS MPUIYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUI; TIPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIUi, TEePMOJUHAMUYECKUX U KHUHETHUECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbI 3 dexTi, opuentanTsl | u Il pona);
(akTONOTrMYECKHE CBEIIEHHUS O CBOWCTBAX, COCTaBe, MOJYYEHHH M Oe30macHOM
UCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEHbHOCTHU YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITIAX XUMUUECKOTO TPOU3BOJICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIEPEepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH MOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHHIX) POPMYII OPraHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIHMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUAd  MOCPEICTBOM  COCTAaBJICHHUS
ANEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;

M3TrOTaBIUBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB ISl WLIIOCTPaIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAJICKHOCTh M3yUEHHBIX
OpraHMYeCKMX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpPEAeIEHHOMY
KJIaccy/Tpynne COEIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMATHYECKOI
HomeHnknatype (IUPAC) u nmpuBoAMTH TpUBHAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpeCTaBUTENE OpPraHMYEeCKUX BEIIECTB (ITUJIEH, AllETUJIEH, TOIYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (eHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHA
KHCJIOTa, YKCYCHAsl KMCJIOTa, CTE€apUHOBAs, OJIEMHOBAs, NAIbMUTHHOBAS KUCIOTHI,
INIMLMH, aJlaHuH, MallbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpPMUPOBAHHOCTh YMEHHS OIpPEACNsATh BHUA XUMHUYECKOHW CBS3H B
OpraHMYeCKUX COEIUWHEHHUSAX (KOBaJleHTHAas M HWOHHAs CBA3b, OG- M T-CBS3b,
BOJOPOJHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHUS TPHUMEHSATH IIOJIOKCHUST TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. BytiepoBa mis 00bsiICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
M XUMHUYECKHE CBOWCTBA THIIMYHBIX TNPEJCTABUTENCH pa3IUYHBIX KIIACCOB
OpraHMYeCKUX BEIIECTB: AIKAHOB, IIMKIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIHMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TIPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUN W aMUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJIeBOJOB (MOHO-, JM- U  [OJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAYy  HHUMH  ypaBHEHUAMH
COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIUid C MCHOJIb30BAHHEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U TUTIA KOBAJIEHTHOM CBSI3H (G- U TM-CBSI3M), B3aAUMHOTO BIIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh UCTOUYHUKU YTIIEBOAOPOIHOTO
CBIPbS (HEPTH, MPUPOHBIN T'a3, YTOJb), CIIOCOOHI €T0 MepepadOTKU U MPAKTUIECKOE
IpUMEHEHHUE TPOAYKTOB IepepadoTKy;

c(OpMUPOBAHHOCTh BIAJCHHUSI CHCTEMOIl 3HAHUH O €CTECTBEHHO-HAaYYHBIX
METOJaX MO3HAHUSA — HAOJIOJIEHUH, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHHUS IPUMEHSTH 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH OCHOBHBIE OTEPAIN MBICIUTEILHON
JesITeIbHOCTH — aHalM3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHE, CHCTEMaTH3aluIo,
BBISIBJICHHE IPUYMHHO-CJIEICTBEHHBIX CBSI3€H — NIl U3YUYECHUS CBOMCTB BELIECTB U
XUMHUYECKUX PEaKIU;



c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUU IS OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM (PopMyriaM
U YpaBHCHUSIM XUMHUYECKHX PEAKIHMN C UCIMOJIb30BAHHEM (PU3UUYECKUX BEITUYHH
(macca, o0BEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOU (POPMYIIBI
BEII[ECTBA M0 M3BECTHBIM MACCOBBIM JIOJSIM XMMHUYECKHX JJIEMEHTOB, MPOIYKTaM
CropaHusi, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKONW  O€30MacHOCTH  TMOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICSATEILHOCTH Y€JIOBEKA, CBSI3aHHOM ¢ MepepabOTKOM BEIIECTB,
UCIIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHU MpoOiemM
B CUTYallUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIPHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUI SKCMEPUMEHT (TOJIydEeHUE U HW3YYEHHE CBOWCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 PAaclO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJIEHHEM IIPaBUII
Oe3omacHoro oOpalieHusi ¢ BelIeCTBaMU U JIA0OPATOPHBIM O0OPYAOBAHUEM,
dbopMynupoBaTh 1€Nib HUCCIENOBaHUA, TNPEJICTaBISATh B pazIu4yHON ¢dopme
pE3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIF01aTh MpaBUia SKOJIOTHISCKU 11e7IeCO00pa3HOTO MOBEACHUS B OBITY U
TPYJIOBOW JEATEIbHOCTU B LIEJAX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABAaTh OMNACHOCTh TOKCHUYECKOTO JEHCTBUA HA JKUBbIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [K;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATh IEJCHANPABICHHBIA TTOUCK
XUMUYECKOW MHPOPMALIUU B Pa3IMYHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAM3UPOBATH XUMUUYECKYIO0 HH(POpMaIuto, mepepadbaTbiBaTh €€ 1 UCTOIb30BaTh B

COOTBETCTBUM C TTOCTABJIICHHON Yy4eOHOM 3a/1aueid.
11 KJIIACC



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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTHU SBJIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIECUCHUH YCTOMYMBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUCHHM PAlMOHAIBLHOIO MPUPOOIOIb30BaHUS, B
dbopMuUpOBaHUM MUPOBO33PEHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraroIKe MOHATHUS — XUMUYECKUH JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIEKTpOHHAst 00o0JIouka aroma, S-, P-, d-aTOMHBIE OpOUTAIU, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alius aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMUYecKasi CBA3b (KOBaJieHTHAs, WOHHAs, MeETaUTMYecKasi, BOJOPOJIHAs),
KPUCTAJUTMYECKAsA PEIIETKA, XHUMHUYECKAash PEeaKIus, pacTBOp, OJIIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, DJIEKTPOJIUTHUYECKAs JUCCOLMALMs, CTEIEHb JIHUCCOLMALNH,
BOJIOPOJIHBIN TMOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHUYECKOU PEAKLUH, CKOPOCTh XUMUYECKOW PEAKLINU, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCOLMALNU, TEPUOTUYECKUI
3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
IIPEBPAILICHUS] SHEPTUH NPU XMMHYECKUX PEAKLMAX, 3aKOH IOCTOSHCTBA COCTABA
BEILECTB, 3aKOH JICHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3BIK
XUMHUH, MUPOBO33PEHUYECKNE 3HAHUS, JICIKAIIUE B OCHOBE TIOHUMAHUs IPUUYNHHOCTHU
U CUCTEMHOCTH XHUMHUYECKUX SIBJICHUW; COBPEMEHHBIE MPEJICTABICHUSI O CTPOCHUU
BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJIIDHOM M HAaJIMOJEKYJISPHOM YpPOBHSX;
MPEJCTABICHUS] O MEXAaHU3MaX XMMHUYECKHX PEaKUWi, TEPMOAUHAMUYECKUX U
KUHETUUYECKUX 3aKOHOMEPHOCTAX HX NPOTEKaHUs, O XMMHUYECKOM pPaBHOBECHH,
pacTBOpax W JTUCIEPCHBIX CHUCTEMax; (PaKTOIOTMUYECKHE CBEJEHHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MMacHOM HCTOIb30BAaHUH BAKHEHIIINX HEOPTAHUIECKUX
BEILIECTB B OBITY M NPAKTUYECKON MESITEIbHOCTH YEJIOBEKa, OOIIMX HAy4HbBIX
NPUHLHANAX XUMUYECKOr'0 IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBJIUBATh UX B3aUMOCBA3b, UCIIOJb30BAaTh COOTBETCTBYIOLIME MOHATUSA IIPU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSI
coctaBieHuss (OpMysn BEIIECTB U  ypaBHEHUNW XMMHUYECKHX  pPeakluii,



cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUsI OTIAEIBHBIX
BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUS ONPEIENSITh BAIGHTHOCTh U CTENIEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHHUSX, BUJ XUMHUYECKOW CBsI3U (KOBaJeHTHa,
WOHHAs, METaJJIMYecKas, BOJOPOJHAs), TUN KPUCTAUIMYECKOH pPEIIETKH
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILECTB OT
BUJAa XMMHMYECKOW CBS3M M THUNA KPUCTAIMYECKON pemeéTku, OOMEHHBId H
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHUs KOBAaJEHTHOM CBS3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIacCU(PUIUPOBATH: HEOPIaHUUECKHUE BEILIECTBA
10 UX COCTaBY, XMMHUYECKHUE PEAKIUH O Pa3TUUYHbIM MTPU3HAKAM (YUCITY U COCTABY
pearupyronmx BEIIeCTB, TEIIOBOMY 3(QeKTy peakuuu, U3MEHEHHUIO0 CTerneHel
OKHUCJICHHMSI DJIEMEHTOB, OOpAaTMMOCTH, Y4YacTHIO KaTaju3aropa U JIpyrue);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAaHUS U KPUTEPUH I KJaccuukanuu
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI EPUOJUUYECKOTO 3aKoHa Jl.
W. MeHnneneeBa U 1EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(OpPMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl  J[.M.  MeHnngeneeBa,  uCHONB3ys  TOHATHUSA
«OHEPreTUYECKHe YPOBHW», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKUE COCTOSHUSA aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MeHeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS UX
AIIEKTPOHHBIX 000JIOUECK;

chOpMHPOBAaHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CyIIECTBOBAHUE T€HETUYECKOM CBS3M MEXAY HEOPraHWYECKUMH BEIIECTBAMU C
IIOMOIIBIO YPAaBHEHNUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTaHOBUTENIbHBIX PEAKLUH MOCPEICTBOM COCTABJICHHUS 3JEKTPOHHOro OanmaHca
ATUX peaKklui; peakuuii MOHHOrO OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAaKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMILIEKCOB IMHKA U allFOMUHUSA);

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHAYECKHX PEAKIHM C Y4ETOM HMX SHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHMHYECKOM pEAKUMU B 3aBUCMMOCTH OT PA3JIUYHBIX



(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEWIHUX Bo3aeicTBull (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE pEaKIuH,
JIe)KAIIME B OCHOBE MPOMBIIIJIEHHOTO TMOJYYE€HHUSI CEPHOW KHUCIOThI, aMMHAKa,
oOlMe Hay4yHble TPUHLMIBI XAMHYECKUX MPOU3BOJICTB; I€JI€CO00pPa3HOCTh
MIPUMEHEHUSI HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pE€HUSI COOTHOILLIECHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOJIOJICHHE, HU3MEPEHUEe, MOJIeIUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS TIPU SKCIEPUMEHTAILHOM UCCIIEIOBAHUYN BEILIECTB
U JUISE OOBSICHEHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TMPHUPOJIE,
MPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA U B MOBCETHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHI: C HCIOJIb30BaHUEM
MOHATHI «MaccoBasi J0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHILICHTPALUSI»;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
pEaKUnK; 3HAYECHUS BOJOPOIHOIO IOKAa3aTess PacTBOPOB KHUCIOT U IIEIOYEU C
U3BECTHOM CTENEHbIO AMCCOLMAlMU; Macchl (00BbEMa, KOJMMYECTBa BEIECTBA)
IPOAYKTa PEaKLHH, €CIU OAHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa ¢
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); AOJU BbIXO/a MPOAYKTa PEaKIMK; 00BEMHBIX OTHOIICHUH ra30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO IUIAHHUPOBATH U TMPOBOJUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OOMEHa,
MOATBEPIKICHUE KAaUECTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEACICHUE
Cpeabl pPAcTBOPOB BELIECTB C IMOMOIIBIO HWHIAWKATOPOB, H3YyYECHUE BIIUSHUSA
pasnuUYHBIX  (AKTOPOB HAa CKOPOCTh XMMHUUYECKOW pEaKIHH, pEIICHUe
AKCHEPUMEHTAIBHBIX 3a7au 1o TtemaM «Mertamis» U «Hemertamne») ¢
coOmroIeHneM MpaBuil 6€30mMacHOro O0palleHnus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
o0opynoBaHueM, GOpMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABISATH B PA3INIHOM
dopMe  pe3ynmpTaThl  AKCICPUMEHTA, AaHAIM3UPOBATh M  OIEHUBATh  HX
JOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MTPaBUIa TOIB30BAHNUS XUMHUIECKOU
mocyo W JabopaTopHbIM O0OpyAOBaHUEM, OOpaleHUs] C BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKIHUSIMU [0 BBIIIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, H3KOJIOTUYECKH I1EJIECOO00Pa3HOr0 IMOBEIECHUSI B OBITY W TPYAOBOM



NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUSI €€ YCTOMYMBOIO pa3BUTHUS, OCO3HAaBaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblci nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOW MHGOPMALIUM B Pa3IMUHBIX UCTOUHMKAX (HayyHas U y4eOHO-Hay4dHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAJM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadbaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 YraeBosl 9 https://m.edso0.ru/962BYGF10
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 BricokoMoOneKynsipHbIE COEAMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazueny 6
OBIIEE KOJJMYECTBO YACOB I1O 102

[TPOI'PAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

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. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMa. Ileprnoanueckuit
IT
11 SAROM It LieproAieckad cheTeMa 9 https://m.edsoo.ru/R39EAGJIPC
XUMHUYeCKnX deMeHToB J1. Y.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckast Xumusi
2.1 Hemeranms 31 3 https://m.edsoo.ru/9NCC2YQRJ
2.2 Mertanibl 23 2 https://m.edsoo.ru/YEU9WRJ21
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
M . X
3.1 CTOART HOSHATILE XML AMMIL T 9 https://m.edso0.ru/2Q4016NXK
KU3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

I[TPOTPAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[IpenMer u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEICTABIICHUE O
MHOT000pa3uu OpraHnYecKuX
COeqUHEHNN

https://m.edsoo0.ru/48G4H34K4

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE 1 BO3OYKJIEHHOE
cocTostHUS ). BasieHTHBIE BOBMOYKHOCTH
aToMa yriepoja

https://m.edsoo0.ru/ODI6T8LIR

XuMHUYECKasi CBSI3b B OPraHHYECKHIX
COCIIMHEHUX. MeXaHN3MbI
00pa3zoBaHUs KOBAJICHTHOM CBSI3H,
crocoObI pa3phiBa CBs3CH

https://m.edso0.ru/C42CCDY5S

Teopus cTpoeHust OpraHU4ecKUX
coenquuenuit A. M. bytineposa

https://m.edsoo.ru/MIAFQ4PQO

Buner usomepun: CTpykTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEUHEHNN

https://m.edsoo.ru/GN3QZ8AHX

[IpencraBnenue o KiIaccuGpUKaI 1
CHUCTeMaTH4YeCcKasi HOMEHKIIaTypa
(IUPAC) oprannuecKmx BEIIECTB

https://m.edsoo.ru/P6 AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

Knaccudukamnus peakuii B
OPraHU4YeCKO XUMHH

https://m.edsoo.ru/M5DJY MP9M

Cucremarusanus 1 0000IIEHNE 3HAHUT
o TeME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

https://m.edsoo.ru/SHWFWZ174

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

https://m.edso00.ru/GV8LNQJ3X

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl osTyueHus: U IpUMEHEHne
AJIIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uxnoankansl: odmas Gopmyina,
HOMEHKJIATypa ¥ H30MepHs,
0COOEHHOCTH CTPOCHHS U XUMHYECKUX
CBOWCTB, CITOCOOBI TIOTYUSHHSI 1
MIPUMEHEHHE

https://m.edsoo.ru/Q4B590Q1A

13

Pemenue pacuéTHBIX 3314 Ha
oTpeelieHUEe MOJICKYIAPHOU (DOPMYJIBI
OPraHMYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMaTu3anus 1
0000111eHrE 3HAHUU T10 TEME

https://m.edsoo.ru/ED66JALEK

14

AJIKEHbI: TOMOJIOTHYECKUH psJI, oO1Iast
(dopMmyna, HOMEHKIATypa, JEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOEHUE
MouieKynl. CTpyKTypHasi U IUC-TPAHC-
H30MEpHS AJIKEHOB

https://m.edsoo.ru/NCGOE2KO0J



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J

duznueckue 1 XUMUYECKUE CBOUCTBA

15 https://m.edsoo.ru/6XZHRIRTW
ankeHoB. [IpaBuno MapkoBHMKOBa
Cr10co0B!I MOJIYYEHUS U IPUMEHEHUE

16 v P https://m.eds00.ru/YBODCREZN
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0 https://m.edsoo.ru/HHCGPAVH5
cBoiicTB"
Pemrenne pacy€THbIX 33124 HA

18 oTpeieJICHUEe MOJICKYIISIPHON (POPMYJIbI https://m.edsoo.ru/ XYWNMAYNA
OpPraHUYECKOTO BEIEeCTBA
AJNKagueHbl: CONPSKEHHBIE,

19 H30JIMPOBAHHBIE, KYMYJIHPOBAHHBIE. https://m.edsoo.ru/EKDS1USUV
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS
X €CKHE CBOMCTBA CO é

20 HMITACCRHE CBONCTR HPUREHHRIX https://m.edsoo.ru/M356GLRBE
JIUEHOB
CrocoOslI 1mosryye €HEHUE

21 m Pl HOTYHEHIS 1 TIPUMCHEHH https://m.edsoo.ru/KT8M1N272
AJIKAMEHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

e e €

22 (opMya, HOMEHKIATYPA, SACKTPOHHO https://m.edsoo.ru/N65WYKD93
Y MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYI, (pr3ruecKue CBOMCTBa

23 XHUMHUYECKHE CBOMCTBA AJIKUHOB https://m.edsoo.ru/MQ7A03SUC
K -

24 AUCCTBCHIBIC PEAKIUIH Ha TPOUHYIO https://m.edsoo.ru/45UN142UY
CBSI3b
C §)

25 TOCODBI TOJYHCHHA H TIPHMCHCHHC https://m.edsoo.ru/SYL7VWAMA
AJIKUHOB
Pemienue 3agad: pacuéTel 1o

26 At p https://m.edsoo0.ru/Q7XMPZSRF

YPAaBHEHUIO XMMHUYECKON PEAKIIUU



https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF

27

CucreMaruzanuys u 0000LIeHUE 3HAHUN
0 TEME

https://m.edsoo.ru/19DNOP1N8

28

ApeHbI: TOMOJIOTHYECKUH Psijl, 0OmIast
(bopMmyna, HOMEHKIATypa. JJIEKTPOHHOE
Y MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
OeH30I1a U TOJIyoI1a, UX (PU3NIECKUe
CBOMCTBA

https://m.edsoo.ru/MWNGDLBK5D

29

XHUMHYECKUE CBOMCTBA apPEHOB:
pEaKIMH 3aMEeIICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XUMHUYECKUE CBOMCTBA apPEHOB:
peakuu nIpruCcoeIUHEHNS, OKUCIICHNE
TOMOJIOTOB O€H30J1a

https://m.edsoo.ru/CSBNGDUCS

31

OC00EHHOCTH XUMHUYECKUX CBOWMCTB
CTHpOJIa

https://m.edsoo.ru/F2K2CB5PG

32

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUEe MOJICKYIISIPHOW (hOPMYITbI
OpPraHUYECKOTO BEIEeCTBA

https://m.edso0.ru/QFKSRGCXW

33

CriocoObl MoTydeHus: U IpUMEHEHUe
apeHoB

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

34

I'enetnueckas cBI3b MCXKOY
PAa3JIMIHBIMU KJIaCCaMHU YIJICBOAOPOAOB

https://m.edso0.ru/AX7QM5T7F

35

Pacu€tbl o ypaBHEHUSM XUMHUYECKUX
peakuuii. CucremaTuzanus u
0000111eHrE 3HAHUU T10 TEME

https://m.edso0.ru/9VBZTY4PI

36

[Tpupousiii ra3. IlonytHble HeTAHBIE
rasbl

https://m.edsoo.ru/CK1CUWWEFN

37

KaMmeHHbI# yromib U MpOyKThl €ro
nepepaboTKu

https://m.edsoo.ru/BDDEXD2FV



https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV

38

Hedts u ciocoOb1 €€ mepepaboTKH.
[TpumeHeHre npoyKTOB NepepaboTKu
HepTH

https://m.edsoo.ru/ORE9Y2CYG

39

I'enernueckas cBs3b MEXKIY
pa3IMYHBIMU KJIACCAMHU YIIIEBOAOPOAOB

https://m.edsoo.ru/HQ22U8ZHE

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJoreHa

https://m.edso0.ru/XX94BSSGR

41

JleicTBue mienoyveit Ha
rajoreHnpou3BoiHbIe. B3anmoaeicTue
JINTAJ0reHAJKAaHOB C MAarHUEM U
LIUHKOM

https://m.edsoo.ru/FF11CTQKA

42

Cucrtematusanuusa 1 00001IeHNEe 3HAHUN
1o pasaeny "YriaeBoaopoasr"

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

43

KonTtponpHas padoTa o Teme
"Yraesomopoas"

https://m.edsoo.ru/EJH90TT50

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psijl, oOmas hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(PHUKAIIHS,
(bu3nveckne CBOKWCTBA

https://m.edsoo.ru/I9NSKPMLB

45

XuMHJecKre cBolicTBa MMpCaACIbHBIX
OJHOATOMHBIX CIIMPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoOBbl MOJIY4YCHU U IPUMCECHCHUC
OJHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

IIpocTslie 3¢hupbl: HOMEHKIIATYpa U
nu30Mepusi, 0COOEHHOCTH (U3NUECKUX U
XMMHYECKHUX CBOICTB

https://m.edsoo.ru/UUYC7UU21



https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21

MHOroaroMHsbI€ CIIUPTHI:

48 STUJIEHTJIMKOJIb U TITULEPUH, UX https://m.edsoo.ru/KMYAEG65AX
(bu3HUecKre U XUMUYECKUE CBOMCTBA
Cr10co0B! MMOJIYYEHUS U IPUMEHEHUE

49 v p https://m.edsoo.ru/EU9L4B5H6
MHOTOATOMHBIX CITUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,

50 ¢dbusznveckue cBoicTBa. TOKCUYHOCTh https://m.edso00.ru/0117TP1EX
(dbenona

o1 XuMuyeckue cBoiicTBa (eHolia https://m.edsoo.ru/DRURODFRJ
CrocoOsI IOTyYEHUS U IIPUMEHEHNE

52 i P https://m.edso00.ru/60B9BOAKU
(dbenona
[IpakTueckas padota Ne 2. Pemenue

53 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME https://m.edsoo0.ru/SHI9GNHMGK
"Crupthl 1 heHoBI"
Cucrtematusauus 1 00001IIeHNE 3HAHUI

54 1 t https://m.edsoo.ru/J7BQQOWB6
110 TEME
AJNBAETHUIIBI M KETOHBI: JIEKTPOHHOE

eHue o % :

55 CTPOCHHE KApDOHHILHOM IPYTHTHL, https://m.edsoo.ru/DHUDYUVGN
TOMOJIOTHYECKHE PSJIbI, 0OIIas
dhopmyra, n3oMepHusi 1 HOMEHKJIaTypa
ANLIeruasl 1 KETOHBI: hU3UUECKIUE

56 “ﬂ g ¢ https://m.edsoo.ru/FTMHFTV8V
CBOWCTBA; pEaKIIMK TPHCOCTUHEHUS
Peakuun oxuciieHHsI 1 Ka4eCTBEHHbBIE

57 H https://m.edsoo.ru/MT7LK3HUT
peaKIK aJIbICTHIOB U KETOHOB
Crioco0B! MOJIyUYEeHUS alIbAETUA0B U

58 i AICTHA https://m.edsoo0.ru/KOSEDOZNC

KCTOHOB



https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

59

OaHOOCHOBHBIE NPEIEIIbHBIE
KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH
CTPOCHHSI UX MOJICKYJI

https://m.edsoo0.ru/3AG3IMM12R

60

N3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, UX (PU3NIECKUE
CBOMCTBA

https://m.edso0.ru/88RK8HSL4

61

XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCIOTBl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX
1 apOMaTHYCCKUX Kap6OHOBI)IX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BBICIINX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/PO7B20AZG

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

https://m.edsoo.ru/ASMQKWR52

65

CriocoObl MoTydeHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHUCIOT

https://m.edsoo.ru/ZY83U8721

66

CrnosxHbie 3(hUpbl: TOMOJIOTHYECKUN
psa, obmas hopMyna, H3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/4AC5QIMALE

67

dusnyueckrue U XUMUYECKUE CBONCTBA
3¢upoB

https://m.edso0.ru/TCIGEW2K6

68

Pemenue pacu€rHbix 3a1ay: 1o
YPAaBHEHUIO XUMHUYECKON PEaK1HU, Ha

https://m.edso0.ru/K51200HVD



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD

OIIpeJieTICHuE MOJIEKYIIIPHOM (hopMyIIbI
OpPraHUYECKOT0 BELIECTBA

69

[Ipaktudeckas padora Ne 3. Pemmenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TCME
"KapOonoBbie KHCIOTHI. CII0XKHBIE

a¢upsr"

https://m.edso00.ru/OGEJG1Z6Q

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIHI3)

https://m.edso0.ru/9SIVVGAD3

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZACPpKAMUX OCTATKH HECIPEACIIBHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpoae

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

72

MI)IJ'Ia KaK COJIN BBICIIIHNX Kap6OHOBLIX
KHCJIOT, BX MOIOIIee JIEHCTBHE.
IToHaTHE 0 CHHTETHYECKUX MOIOIIUX
cpencrBax (CMC)

https://m.edsoo.ru/YPLLO9UE?

73

['eneTnveckas CBsI3b YIIE€BOJOPOJOB U
KHCJIOPOJICOACPIKALTUX OPTaHHIECKIX
BEILIECTB

https://m.edsoo.ru/A8FI5XVSU

74

PacuéTel o ypaBHEHUSAM XUMUYECKUX
peakuui

https://m.edsoo.ru/LZ5VLL2BX

75

Cucrematuzanus 1 0000IIeHNUe 3HAHUN
110 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO1as XxapakTepucTUKa yrieBoJA0B U
KJ1accu(UKaIus yrieBo10B (MOHO-, AH-
Y TIOJIMCaXapH/Ibl)

https://m.edso0.ru/01RIX8HGR

77

MOHOC&XapI/II[LIZ (I)I/I3I/I‘-ICCKI/IC CBOMCTBA
" HAaXOXIACHUC B IIPUPOJC

https://m.edsoo.ru/SDKMBGIF6



https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6

78

[IpuMeHeHue IoKo3bl, €€ 3HaUCHUE B
KU3HEACATEIBHOCTH OpraHu3ma

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

79

Jucaxapuipl: caxapo3a, MajlbT03a U
nakro3a. HaxoxneHnue B npupose u
MIPUMEHEHHE JUcaxapuI0B

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

80

[Tonmucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, PU3NYECKUE U
XUMHNYECKHUE CBOI\/JICTBa, MMPUMCHCHUC

https://m.edso0.ru/52Z6 UKUNG

81

Ilousatue 06 HNCKYCCTBCHHBIX BOJIOKHAX

https://m.edso0.ru/CPO60DRNM

82

Pemenue pacueTHbIX 3a/1a4 Ha
ONpeEJICHUE JIOJIM BbIX0/Ia MPOIYKTa
pEaKIMH OT TEOPETUUECKU BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH

83

Cucrtematusanuusa 1 00001IeHNE 3HAHUN
0 pas3aeiy

https://m.edsoo.ru/YTA71S0GH

84

KonTtponsHas padoTa o teme
"Kucnopoaconepxaiiye opraHu4ecKue
coequHeHus"

https://m.edso0.ru/40ZT3216M

85

AMUHBL: KTacCU(pUKAIIHS, CTPOCHUE
MOJIEKYJI, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa ¥ (PU3HUECKUE CBOICTBA

https://m.edso0.ru/64T9T10ZV

86

XuMHuJecKre cBolicTBa aJII/Iq)aTI/I‘IeCKI/IX
AdMHMHOB

https://m.edsoo.ru/MYC4DL1GD

87

AnnnmH: CTPOCHUC aHWJIMHA,
0COOEHHOCTH XUMHUYECKHX CBOMCTB
AdHUJINHAa

https://m.edsoo.ru/FRTQ7TUDA

88

CrniocoObl nosryyeHHs ¥ pUMEHEHHE
ann(paTHUECKUX aMHUHOB

https://m.edsoo.ru/LCF82MVKH



https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHUCIIOTBI: HOMEHKJIATypa U
nzomepusi, pusnuecKue cBoicTBa.
OTI[GJH)HI)IG MMpeaACTaBUTCIIN O~
AMHUHOKUCJIOT

https://m.edsoo.ru/RQOIQFGFVC

90

XUMHYEeCKHEe CBOMCTBA aMIHOKHCIIOT,
HUX OMOJIOTHYECKOE 3HAUCHHUE
aMUHOKHUCIIOT. CHHTE3 U THIAPOITHN3
MENTHIOB

https://m.edso0.ru/160QZ981XZ

91

benku kak npupoHbIE TOJUMEDSI;
CTPYKTYpPHI OEJIKOB

https://m.edso0.ru/C031GD96B

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

https://m.edsoo0.ru/67MDSJICA

93

A3oTcoaepKale TeTEPOLMKINYECKUE
COCIUHECHMUS. HYK.]'I@I/IHOBBIC KHUCJIOTBI:
COCTaB, CTPOEHUE U OHOJIOTHYECKast
poJib

https://m.edso0.ru/6A9U8JK1G

94

[IpakTueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTcoaepxaniue OpraHun4ecKue
coequueHus"

https://m.edsoo.ru/NC46Z2YR7

95

[Ipaktuueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Pacnio3zHaBaHue OpraHUYEeCKUX
coequHeHun"

https://m.edso0.ru/4AGSLO35TE

96

KonTposnpHas paboTa o teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

https://m.edso0.ru/R69Q6G80U

97

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOJICKYIIAPHBIX COCIUHEHUN U

https://m.edso0.ru/7SVQS1I0N



https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N

MCTOAbI UX CUHTE3a —IIOJIMMCPHU3 Al
1 IIOJIMKOHACHCAIIUA

Ilnactmaccel. YTunuzanus u

98 1 https://m.edsoo.ru/IU7EQ648Y
nepepaboTKa IIacTUKa

99 UIACTOMEPEL: HATypauIbHELf 1 https://m.eds00.ru/SOBALFPLS
CUHTETUYECKHE KaydyKu. Pe3una
BosokHa: HatypanbHBIe,

100 HMCKYCCTBEHHBIC, CHHTETUYECKHUE. 1 https://m.edsoo.ru/DQOJRVKAH
[Tomumeps! cienManbHOTO Ha3HAYCHUS
[IpakTueckas pabota Ne 6. Pemenue

101 JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME 1 https://m.edsoo.ru/Y1QQLRSOP
"Pacnio3zHaBanue macTMacc v BOJIOKOH"
O60011eH1Ee U crucTeMaTnu3alus

102 M3y4EeHHOTO MaTepuaa 1o TeMe 1 https://m.edsoo.ru/REGCOZS45
"BbpICOKOMOJIEKYIpHBIE COCTUHEHUA"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KVIACC

KoaudecTBo 4acoB

Ne DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI

Atom. CocTaB aTOMHBIX SITIED.

1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XuMmuueckuii 3ieMeHT. M130To1IbI
CTpoeHue dIEKTPOHHBIX 000JI0UEK

2 P p 1 https://m.edsoo.ru/9MTBPF8U5
aTOMOB, KBAaHTOBEIE YHCIIa
Knaccudukanusa XuMHUdecKuX 2J1€MEHTOB

3 (uca 1 https://m.edso0.ru/MDGLT301C
(s-, p-, d-, f-a;memenTHI)
Pacnpenenenue 31eKTPOHOB II0 aTOMHEIM

4 et p 1 https://m.edsoo.ru/HN5VJRET?2
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB

5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 https://m.eds00.ru/56M011PUG
COCTOSTHUA
DJIEKTPOHHBIE KOHDUTYPALIMH HOHOB.

6 p (urypan 1 https://m.edsoo.ru/3ZORH4PQL
DIEeKTPOOTPHUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
cucTeMa XUMHUYECKUX AireMeHToB /1. Y.

7 Iu[ 1 https://m.edso0.ru/RRTS1FRBD
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XAMHYECKUX 3JIEMEHTOB 1 00pa3yeMbIX

8 pasy 1 https://m.edsoo.ru/M2BG8SLQGU
VMM MPOCTBIX U CJIOKHBIX BELLIECTB 110
rpynmnam v rnepuoaam
Cucrematuzanus 1 0000IIIeHNE 3HAHUN

9 H H 1 https://m.edsoo.ru/FOHYMABMC
0 TEME



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTP M BaJICHTHBIE BO3MOYKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUIECKUM
CTpOEHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MosIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

https://m.edso0.ru/40CASLVY3

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPAx

https://m.edsoo.ru/8QWSNJMIOQ

15

WcTunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3aa4 ¢ UCmoyib30BaHUEM
MOHATUH ""MaccoBasi 40Jisl paCTBOPEHHOTO

BCHICCTBA , MOJIAPHas KOHI_IGHTpaHI/IH"

https://m.edso0.ru/9YYG9X6FN

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

https://m.edsoo.ru/Y3JUKOMC4

19

CI/ICTeMaTI/IBaI_[I/ISI u O606H.I€HI/IC 3HaHHUHI
10 TCMC

https://m.edsoo.ru/7LEFEOFM5



https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5

20

KonTtponsHast paboTa mo tTemam
"Crpoenue aroma. [leproanueckuii 3aKoH
n HepI/IO)Z[I/I‘-IGCKaﬂ CHUCTEMA XUMHUYCCKUX
anemenTtoB JI. 1. Menneneena",
"Crpoenue BeniectBa. MHOrooOpasue
BelecTB"

https://m.edsoo.ru/5ARJUK9HZ

21

Krnaccudukanus XuMHuecKux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHHS SHEPTUU IIPH
XUMHUYECKHAX PEAKIUAX

https://m.edsoo.ru/ZOMZM8REE

22

TenoBbie 3¢ (heKTh XUMUIECKHX
peakuuii. TepMOXUMHUYECKHE YPAaBHEHUS

https://m.edso00.ru/9TSXHFMT4

23

Brruucienus mo ypaBHEHUSIM
XUMHUUYECKUX PEaKInil U
TEPMOXUMHUYECKUM YPABHCHUSIM

https://m.edsoo.ru/V5SWAVUX0H

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.
Karanus u xatanuszatopbl

https://m.edsoo.ru/DSEHND9EL

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIn

https://m.edsoo.ru/RN8POZ7YO

26

[IpakTuueckast padota Ne 1 mo teme
"Biustaue pa3nudHbIX GaKkToOpoB HA
CKOPOCTb XUMHYECKOU peakiuu"

https://m.edsoo.ru/NGQO05JTY7

27

OO6patuMble U HEOOpPATUMBIE PEAKLINH.
XHUMHUYECKOE PAaBHOBECUE

https://m.edsoo.ru/XHPQ3BRAJ

28

IIpaktuyeckas padora Ne 2 o reme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MI0JIOKEHHE XMMHYECKOT0 paBHOBecHs"

https://m.edsoo.ru/UMB65DAVK



https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK

SHCKTPOHI/ITI/I‘-ICCKEUI Jucconuanusi.

29 CunbHbIe U clladble 3JIEKTPOITUTHI. https://m.edso00.ru/8UJMTOHPQ
CreneHp TUCCOLUAIUN
HNonnoe npousseaenue Boabl. Cpena

30 BOJIHBIX PacTBOPOB. BoopoaHbIi https://m.edsoo.ru/7S6FENI1YU
nokasarens (pH) pactBopa

31 T'naposmits coxeit. Peakuii, npotexatonie https://m.edsoo.ru/LSHMAMHLJ
B pacTBOpax AJIEKTPOJIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKlIUU B pacTBOpax https://m.edsoo.ru/RD8CXFMNS
AIEKTPOIUTOB"
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE

33 peakuu. BaxxHenme oKucInTenu u https://m.edsoo.ru/AF9A7THSZT
BOCCTaHOBHTEIIH

34 MeToz SACKTPOHHOTO (ICKTOHHO- https://m.edsoo.ru/LCSPR4PCZ
HMOHHOTO) OayaHca

35 IICKTPOIIH3 PACTBOPOB H PACILIABOB https://m.edsoo.ru/7UCOBIP3Q
BCIICCTB

36 Pemenue 3aga4 pa3audHbIX THIIOB https://m.edsoo.ru/MBRCJ2BHV

37 Pemenue 3aga4 pa3auyHbIX THIIOB https://m.edsoo.ru/REEKUYHAU

38 CHcTeMaTH3ALHA 1 000OWICHHE SHAHHH https://m.edsoo.ru/O0CUUKMF1
1o teme "XuMuyeckue peakiuu"

39 Kontposeras pabora o teme https://m.edsoo.ru/E120ZSNS2
"Xumuueckue peakiuu"”
[TonoxeHne HEMETAIIJIOB B

40 [Iepronnueckoy cucreMe XUMUYECKUX https://m.edso0.ru/S2T11G534

anemenToB /. 1. MenaeneeBa u



https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534

OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusuyeckue cBOUCTBAa HEMETAILIIOB

41

AnnoTponus HEMETauIoB (Ha IpuMepe
KHCIIOpo/1a, cephl, ocdopa u yriepoaa)

https://m.edsoo.ru/DKHVETX6S

42

Bonopoa: momyuenue, pu3ndecKue u
XUMHUUYECKHE CBOMCTBA. [ HIpuIbl

https://m.edsoo.ru/EOAB3TJZ2

43

I"anoreHsl: HAX0XK/IEHUE B IPUPOJIE,
CHOCOOBI OJyYeHUs], PU3NYECKUE U
XUMHUYECKHE CBOMCTBA

https://m.edsoo0.ru/8ESM200XI

44

lNanorenoBopopoasl. Baxunenmue
KHCITIOPOICOAEpIKAILNE COECTMHEHHS
raJloreHoOB

https://m.edsoo.ru/FWWH6A36J

45

JlaGopaTopHbIe U TPOMBITIICHHBIC
CroCcOObI MOJTyYEHHUs TaJOTeHOB.
[IpumeHeHne rajJloreHoB U UX COSTUHEHUI

https://m.edsoo.ru/ULSR2WQ2T

46

[Ipaktuueckas padota Ne 4. Permenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe
"T"anorensr"

https://m.edsoo.ru/VJHPY U202

47

Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJTYUYESHHUS,
(buznyecKkue U XuMU4ecKre CBONCTBA.
O3ow. [Ipumenenue kucIopoaa u 030Ha

https://m.edsoo.ru/5SLQHHJCFF

48

OKCcHJIBI U TIEPOKCHUIBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenue 3amgau Pa3JIMYHbIX TUIIOB

https://m.edso0.ru/Q8L50HZYY

50

Cepa: HaxOXJeHHE B MPUPOJE, CIIOCOOBI
MoJTyueHusi, GU3NYECKUEe U XUMUYECKUE
CBOICTBA

https://m.edso0.ru/3JASFNQOK

51

CepoBoniopos, cyabhubl

https://m.edsoo.ru/PMQO9PHT23



https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

52

Kucnoponconepxamue coetmHeHHs
cepbl. OCOOEHHOCTH CBOUCTB CEPHOM
KHCJIOTBI

https://m.edso0.ru/8TN3SZ505

53

[Ipaktudeckas padora Ne 5. Permenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4y 110 TECME
"Cepa u e€ coequHeHus"

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

54

A30T: HaX0Xk/IeHUE B IPUPOJIE, CTIOCOOBI
MoJyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBa. AMMHUAK, HUTPU/IBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponcoaepxanme coequHeHUS
azora. OCOOEHHOCTH CBOMCTB a30THOM
KHUCJIOTBI

https://m.edso0.ru/271860BC3

56

[IpuMeHeHre a30Ta M €T0 COCTMHEHUM.
A3OTHBIC yIOOpEHHUSI

https://m.edso0.ru/MO1P0340QF

57

®dochop: HaxOXKIEHHE B IPUPOJIE,
crocoObl MOJTydeHus, PU3NIECKue u
xuMudeckue cBoiictBa. dochubr u

dbochun

https://m.edsoo.ru/PXZ01ZQS0

58

Oxkcunbl hochopa, pochopcoaepxarniue
kucioThl. Cosn hochopHOI KUCTOTHI

https://m.edso0.ru/00ZT28DNQ

59

[Ipumenenue ocdopa u ero coeAMHEHUH.

dochopubie ynoOpeHus

https://m.edso0.ru/99E3JYYTM

60

[IpakTuueckas pabota Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"A30T 1 pochop u ux coenuHeHU"

https://m.edso0.ru/97LCBYXY?2

61

VYrnepona: Hax0XAEHUE B IPUPOJE,
AIJIOTPOTIHBIE MOU(UKAIUY;

https://m.edso0.ru/IWDS3OTDR



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR

¢bu3nveckre 1 XUMHUYECKHE CBOICTBA,
IIPUMEHEHHE

Oxcun yriepoaa(ll), okenn yrinepoga(1V),

62 . https://m.edsoo0.ru/6DLNT13TE
yrojbHasl KUCJIOTa U €€ COJN

63 Pemrenue 3agayu pa3nuyHbIX THIIOB https://m.edsoo.ru/PQWKCINJIX
KpemHuii: HaxokI€eHUE B PUPOJIE,

64 CIIOCOOBI TIOJYyICHUS, PU3NICCKUE U https://m.edsoo.ru/R7FY3Y3BW
XUMHUYECKHE CBOMCTBA
Oxcup kpemuusi(1V), kpemHueBas

65 https://m.edso0.ru/NTQOS329K
KUCJIOTA, CUITUKATHI
II €HeHHe Kpe €ro coe CHUMN.

66 DHMCHEHHE KPEMIHA 1 e FIHCHIH https://m.edso00.ru/1XJ00600T
Crexio, ero nojay4yeHue, BUIbl CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.eds00.ru/S5319XD1S
CucrteMmatusanusa 1 00001IeHNE 3HAHUN

68 " B " B https://m.edso00.ru/QCSGMOTFS
no teMe "HemeTaimisl
KontpoabHas padora mo Teme

69 " FPOIIEH 5‘1‘p e TeM https://m.edsoo.ru/VPSTFCAFI

HemeTamnsr

An e 7|

70 WS PESYIIRTATOR KOHTPOTBHOH https://m.edsoo.ru/LAOAON5J7
paboThI, KOPPEKITUS OMHUOOK
[Tonoxenue metamios B [lepuoanyueckoit
CHCTEME XUMHYECKHUX DIIEMEHTOB.

71 https://m.edsoo.ru/57FR91QP1
OC0OEHHOCTH CTPOCHHMS DJICKTPOHHBIX
000JI0YEK aTOMOB METAILIOB
OO011ue (hU3HUECKUE CBOMCTBA METAILIOB.

12 e § https://m.edsoo0.ru/ICNOR6AKW
[IpuMeHeHre MeTaIOB B OBITY U TEXHUKE

73 Crnasel MetasuioB. Kopposus Meranios https://m.edso0.ru/1V3XS7EXT

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/HCZY575D9



https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUN
MeTaiuioB. O0mue crnoco0bl NOTydeHHS
METAJUIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO6mas xapakrepuctuka MetayioB |A-
rpynnsl [leproanyeckoi cucteMbl
XMMHUYECKUX 3JIeMeHTOB. Harpuii n
KaJluii: nojrydeHue, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COEANHEHUN

https://m.edsoo.ru/W4VWNSJ5E

77

O6mras xapakrepuctuka metayios [A-
rpynnsl [leproanyueckoit cucteMbl
XUMHUYECKUX AJIEMEHTOB. Maruuii u
KaJIBIIHI: TIoJTydeHue, Gu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTBIX BEUIECTB U UX COCTUHEHUN

https://m.edsoo0.ru/Q4YBTZ3RY

78

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHCHUS

https://m.edso0.ru/609WLKNTN

79

AIOMHUHWI: TIOJTydeHue, pu3ndeckue u
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJIBQ6

80

AMdoTepHbIe CBOMICTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI aFOMUHUS, UX
MIPUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenue 3amgau Pa3JIMYIHbIX TUIIOB

https://m.edso0.ru/ZCTJIX7CQ3

82

IIpaktuyeckas padora Ne 7. Pemenue
SKCIEPUMEHTAJIBHBIX 3a1a4 110 TEME
"MeTaisl IJIaBHBIX OATPYH"

https://m.edsoo.ru/ZR9H28T3K



https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K

OO0mas xapakTepuCcTUKA METaNIOB
no6ounsIx noarpymi (b-rpymm)

83 . https://m.edsoo.ru/INZNM9J50
[Tepuoanueckoit cUCTEMbI XUMHUYECKUX
3JIEMEHTOB

84 dusnueckue u XI/IMI/I‘IGCIfI/Ie CBOICTBA https:/m.edsoo.r/EMHS5BONN
XpOMa U €r0 COSAMHEHUH, X TPUMEHEHHE
Baxwueiimme coeIMHEHNS] MapraHia.

85 [Tepmanranat Kanusi, €ro OKUCIUTEIbHbBIE https://m.edsoo.ru/TVZPFX8X4
CBOMCTBA
duszndeckne ¥ XUMHYICCKIE CBOMCTBA

86 xenesa u ero coenuHeHui. [Tonydenue u https://m.edso00.ru/71YSMIGSD
MIPUMEHEHHE CIIJIAaBOB XKeje3a

87 d)nanecime " XHMquCKHe CBOTCTBA https://m.edsoo.ru/GET2L9K3X
MeIU 1 €€ COCTUHECHHM, UX TIPUMEHEHUE
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA

88 IIMHKA U €r0 COeNUHEHUH, X https://m.edsoo.ru/0O4C5QKBEJ
npuMeHeHne. [ MApOKCOKOMITIIEKCHI ITMHKA
[IpakTrueckas padota Ne 8. Permenue

89 AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME https://m.edsoo.ru/BAJAYWS82G
"Mertasuibl TOOOYHBIX TOATPYIIT"

90 Pemenue 3a1a4 pa3auyHbIX TUTIOB https://m.edsoo.ru/EI77EUHQZ
O000I11IeHNE U CUCTEMATH3ALMSI

91 M3Y4YEHHOT0 MaTepuasa 1o TemMe https://m.edsoo.ru/NHKRDJUTS
"MeTtamibr"

92 KonTtponpHas padota no teme "MeTtasibl" https://m.edso0.ru/4Z62V30B1

93 AHAIIH3 PE3yILTATOB KOHTPOIBHOMH https://m.edso00.ru/KGZODOKTT

paboThI, KOPPEKIUS OMIHNOOK



https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT

94

Ponb xumuu B 006ecrieueHNH yCTOMYUBOTO
pa3Butus yenoseuecTsa. [lonsTue o
Hay4HBIX METOJIaX UCCIICIOBAHHUS
BEILECTB

https://m.edso0.ru/SSTSRWKS8

95

Hayunble npuHLMITBI OpraHu3anuu
XUMHYECKOTO MPOU3BOJICTBA.
[TpombItieHHBIE CTIOCOOBI TTOJTYYESHUS
BaKHEHUINX BEIIECTB

https://m.edsoo.ru/\V4Y20W8UR

96

XUMHYECKOE 3arpsi3HEHNE OKPYKaIoIen
Cpelbl U ero MoceICTBUS

https://m.edsoo.ru/HFYWAQ1VW

97

XHMHS U 30POBbE YEIOBEKA.
JlexapcTBEHHBIE CpEACTBA

https://m.edsoo0.ru/992MUF415

98

Xumus numy. Pojibs XuMun B
o0ecrieueHnn MAIEBON 0€30IIaCHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

Kocmernueckue u napdromepHbie
cpeactBa. beiToBast XuMust

https://m.edsoo.ru/0V85PPBKW

100

XuMUs B CTPOUTENILCTBE. BaxkHelue
CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbBIE
MaTepuabl

https://m.edsoo.ru/5FX2N2T3J

101

XUMHA B CEIbCKOM XO3SHCTBE.
Opranndeckre 1 MUHEPAIbHbBIE
ynoopeHus

https://m.edsoo.ru/YY395RQAJ

102

Cucrtematusanus 1 0000IIeHNE 3HAHUN
110 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102



https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

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

OCHOBOTIOJIATAFOIINE TIOHATHS (XUMUYICCKHI JIEMEHT, aTOM, H30TOIIBI,
9JIEKTPOHHAsT 000J04YKa aroma, S-, p-, O-dJIEKTPOHHBIC OpOWUTAIH
aTOMOB, OCHOBHOE U BO30YXKJIEHHOE COCTOSTHHE aTOMa, HOH, MOJIeKYJIa,
BAJICHTHOCTh,  JJICKTPOOTPHUIIATCIBHOCTh,  CTCTIICHb  OKHCJICHWS,
XUMHYecKass CBsI3b (O- W T-CBsI3b, KPAaTHBIE CBS3H), THOPHIA3AIMS
ATOMHBIX OpOHWTaNIeH, KPUCTATUYECKas PEIIéTka, MOJb, MOJIIpHAs
Macca, MOJIIpHBIH O00BEM, MoOJIApHAss KOHLEHTpaIus, pacTBOPbI
(MCTHHHBIC, TUCTIEPCHBIC CHCTEMBI), KPUCTAJIOTHIPATHI, YIIIePOTHBII
ckener, (hyHKIMOHANbHAs TpYyMNa, pajuKall, U30MEphl, CTPYKTypHas
dbopmyna, wu3omepus (CTpyKTypHas, reoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJOTHYECKUNA ps, TOMOJIOTH, YIJI€BOJAOPOIbI,
KHCIIOPO/I- M a30TCOJIEprKalie COeTMHEHUs, OMOJIOTUYECKH aKTHUBHbBIE
BelecTBa (yrJieBoIbl, JKUPBI, OCITKH ), MOHOMED, TIOJIUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS, KPEKHHT, PU(POPMUHT,
TUNBl  XUMHYECKUX PpeaKUuil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DSHAOTEPMHYECKHE, PEaKIUH HOHHOTO OOMEeHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOpAaTUMBIE), PACTBOP, AIIEKTPOJIUTHI,
HEDJIEKTPOJUTHI,  AJEKTPOJIUTUYECKAasl  JUCCOIMAlMsl,  CTENeHb
JMCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCTh

XUMHYECKOM p€aKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TCOpUS XUMHUYECKOTO CTPOCHHUS OPraHUYeCKHX
BemiectB A.M. bytnepoBa, Teopust 3IeKTPOIUTHIECKON AUCCOIHAIINH,
[Mepuomuueckwnii 3akon J[.. MenaeneeBa, 3aKOH COXpaHEHUSI MAcChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE
3HAHUs, JEXKalMe B OCHOBE NMOHUMaHUs IPUIYUHHOCTU 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

IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

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

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC ITPUHIUIIBI XUMHUYCCKOI'0 ITPOMU3BOACTBA (Ha nmpumepe
IIpOU3BOJACTBA CCpHOfI KHUCJIOTBI, aMMHaKa, METaHOJIa, nepepa60TKH

He(pTH)

CpopMHpPOBAaHHOCTH YMEHU BBISBIISTD:

2.1

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

CBOWCTB HEOPraHMYECKUX U OPTaHWYECKHUX BEIIECTB U UX ITPEBPAILCHUI

2.2

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

CYITHOCTHU MAaTCPpHUAJIBHOTO €AUMHCTBA MHUpa

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIb30BATD:

3.1

HAaUMEHOBAHUS XMMHUYECKUX COEIWHEHUN MEXAYHApOIHOTO COI03a
TEOPETUYECKOW W TPUKIAAHOW XHMHUHM U TpUBUAJIbHbIE Ha3BaHUSA
BEILECTB, OTHOCSIIUXCS K HW3Y4EHHBIM KjaccaM OpPraHM4ecKuxX |

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBICHUS (OPMYJT HEOPTraHHMUECKUX
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, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

MO0 Pa3NMYHBIM TPHU3HAKAM (YHCIY M COCTaBYy pPEarupyroIINX BEIECTB,
TermoBoMy 3(dekTy peakuuu, H3MEHEHHMIO CTeleHed OKUCICHUS

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

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

XUMHYECKUX DJIeMEHTOB 1 — 4 NnepnuoaoB HCpHOI[H‘-IGCKOfI 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

IIEPUOIaM U IpynIam

ChopMupoBaHHOCTE yMEHHUSI COCTaBISATh YPAaBHCHHS XHUMHYCCKUX

peakuyil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ IMoCpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEAKIUN pa3JIMYHBIX THIIOB; IIOJIHBIE M COKpAallEHHbIE
YpaBHEHUsl pEaKUMi HOHHOrO oOOMEHa, Y4YUThIBas YCIOBHUS, IpHU

KOTOPLBIX OTU pC€aAKIHH UAYT J0 KOHIIA

7.3

peakuii TUAPOIN3a, PEaKIMil KOMIUIEKCOOOpa3oBaHUs (Ha TpUMEpe

TUAPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHUS TIOATBEPIKIATH:

8.1

Ha KOHKDPETHBIX TMpUMEpax XapakTep 3aBHCHUMOCTH pPEaKIIMOHHON
CIIOCOOHOCTH OPraHUYEeCKUX COCIUHEHWNW OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3aUMHOTO BIIUSIHUSL aTOMOB U
TPyl aTOMOB B MOJIEKYJaX, a TakKKe€ OT OCOOCHHOCTEH peanu3aluu

Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUSI peakLnuit

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
IpylIaM COEIUHEHHH (MpOoCThie BEUIECTBAa, OKCHUIIbI, TUIPOKCHUIBI,
COJIM; YTJIEBOJOPO/IbI, MPOCThIE 3(PUPHI, CHUPTHI, (PEHOIBI, aJIbICTUIBI,
KETOHBI, KAPOOHOBBIE KHCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YTIEBOMIDI,

aMUHBI, aMUHOKHCJIOTHI, OCIIKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUETHI MO XUMHUYECKHM
dbopMmynaM M ypaBHEHUSM XUMHUYECKHX PEAKIHI C UCHOIb30BAHUEM

(I)I/ISI/ILIGCKI/IX BCJIIMYHH!

10.1

Macchl (00hEMa, KOTHUeCcTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBO JI0JIel pacTBOPEHHOTO BEIIECTBA MIIH IaHO B H30BITKE (MMEeT

PUMECH)

10.2

MaccoBO nian 00BEMHOI 0JIH, BBIXOa MPOIYKTa PEAKLIUU

10.3

TeTI0BOro 3(dekra peakuit




10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

10 HAXOXKJICHUIO0 XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bianenue cucteMoi 3HaHUM O METOJAX HAy4YHOI'O IO3HAHUS SBICHUMN
OPUPOJIbI, HCHOJB3YEMBIX B €CTECTBEHHBIX Haykax MU YMEHHE
OPUMEHSTh A3TH 3HAHUS NPU IKCHEPUMEHTAIBHOM HCCIEI0BAaHUU
BEIIECTB U ISl OOBSICHEHUSI XUMUYECKUX SIBJICHUH, IMEIOLINX MECTO B
IpUpOJIE, TPAKTUYECKOHN NIEATEIbHOCTH YE€JIOBEKA U B IMOBCEIHEBHOM

KU3HHU

12

CdopMupoBaHHOCTh YMEHHSI TMPUMEHSTH (MCHOJB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEHIECTB IS SKCIIEPUMEHTAILHON MPOBEPKU
TUTIOTE€3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX
peaKkuui M TPOTHO3UPOBAHUS BO3MOMXKHOCTEM HMX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUS TSI OOBSICHEHUS] M TIPOTHO3HPOBAHHS
SBIICHUH, MMEIOIIUX €CTECTBEHHOHAYYHYIO TPHUPOAY; I TPUHSTHUS

TPaMOTHBIX PEIICHHI MTPOOJIEM B CUTYaIIUSIX, CBSI3aHHBIX C XUMUEH

13

CdopMHpOBaHHOCTH YMEHHS TIJIAHUPOBATH W MPOBOJANTh XUMHUECKHI
OKCIIEPUMEHT (TIOJlyYeHHE M W3YYCHHE CBOWCTB HEOPTraHWYECKUX U
OpPraHWYeCKUX BEIIECTB, Ka4eCTBEHHBIC PEAKIUU YIIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCJIOPOACOIEPKAIIUX OPTaHUICCKUX BEIIECTB,
peleHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  pacClO3HABAHHIO
HEOPraHWYeCKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBHII
Oe3omacHOTO  OOpamieHWss C BEImeCTBAaMH H  Ja0OpaTOPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IIETH HCCIICIOBAHUS; TPEICTABIATH
B pa3M4HON (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAIM3HPOBATH U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMHUpOBaHHOCTh YMEHHUS OCYLIECTBIISATH I€IeHANPABICHHBIN TOUCK
XUMHUYECKOW WHGOpMAlMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas U
y4eOHO-Hay4YHasi JUTepaTypa, CpeACTBAa MaccoBOi HMHGOpPMAIU, 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 mepepaboTKO BemecTB; CHOPMUPOBAHHOCTh YMEHHH
OCO3HaBaTb  OINACHOCTb  BO3JECMCTBUS HAa JKUBBIE  OPraHU3MBI
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 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX 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 IHEPreTUUECKUX YPOBHEH aTOMOB (S-, -,
d-anmementoB). OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIEC 27I€KTPOHBI

1.2

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

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

1.3

BanenTHOCTB. DEKTpOOTPUIATENLHOCTh. CTENEHh OKUCICHUS

1.4

Bunel xumuueckoit cBs3M (KOBaJIEHTHAs, HIOHHASI, METAJUIMYECKasi, BOJOPOIHAS )
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKYIsIpHbIE B3aHMMOJCHCTBUS.
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

nucconuanu. Peaknuyu 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

HCHACBIIIICHHBIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF HNapaThl




1.12

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIC peakinu. [loBeieHne BenecTB B cpeiax ¢

pa3HbIM 3HaueHueM PH. MeToibl ainekTpoHHOTO 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

XUMHUYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajJOTe€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpeMHHUA) U HUX COCAMHEHUH  (OKCHJIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enetmueckas CBSI3b HCOPraHNn4€CKUX BCIICCTB, NMPUHAMICKAINX K

Pa3IMIHBIM KJIacCaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHni. KauecTBeHHbIE peakIuy Ha

HCOPraHNM4CCKUEC BCIICCTBA U NOHBIL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUHU XUMHUYECKOTO CTPOEHUS OpPraHUYecKUX
coequuennii A.M. bytnepoBa. YriepoHbIil CKEIET OpraHuueCKON MOJIEKYJIbI.
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. OpueHTauuoHHbIE  YPQPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupukaluu opraHM4eckux BemiecTB. HomeHnkiatypa
OpPraHMYECKUX COEJMHEHUH (cucTeMaTHuecKas) W TpPHUBHAJIbHBIE HA3BaHUA

Ba)KHEHIITNX HpeHCTaBI/ITeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBoOOIHOpAIUKAIGHBIH M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsTHe 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. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKB. CBOMCTB IIMKJIOAJKAaHOB C MajbIM

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. XMMHUECKHUE CBOICTBA: peaKUy IPUCOEAUHEHUS (TaJOTeHUPOBAHUE,
TUAPUPOBAHUE, THpATALUs, THAPOTaIOr€HUPOBaHNUE) KaK CIOCO0 MOIydeHus
IOJIMMEPOB U JIPYrUX IOJE3HBIX NMPOAYKTOB. Peakunm 3amenienus. I'openue
aleTUIeHa KAaK HMCTOYHHMK BBICOKOTEMIIEPATYpHOTO IUIAMEHH I CBAPKU M

pe3ku MetauioB. [IpuMenenue aneruneHa

3.9

Apenbsl. XuUMHUYECKHME CBOWCTBa O€H30JIa: peakluu 3IEeKTPOOUILHOTO
3aMelleHus, MPUCOECTUHEHMs (TUIpUpPOBAaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOMCTB Tojiyosa. [lomyuenue Gensona.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB crTuposia. [lommmepusamnus crupoia.

CriocoObl MostydyeHus: 1 TpUMEHEHUE apOMaTHYECKUX YIIIEBOJOPOJIOB

3.10

Crouptel. IlpenensHple OAHOATOMHBIE CIHUPTHL. XHWMHYECKHE CBOWCTBA!
B3aUMOJICHICTBME C HaTpUeM KaKk CHoco0  YCTAaHOBJEHMSI  HaU4UA
TUAPOKCOTPYIIBI, C  TaJOT€HOBOJOpPOJAMU  KaKk  CIOco0  MOJy4eHHUs
pacTBOpHUTENEHW, BHYTPU- W MEXKMOJEKYJIspHas Jaeruaparanus. Peakmus
ropeHus. I[lomyueHue sTaHosa: peakuusi OpOMKEHUs TIJIIOKO3bl, TUApaTALUs
STWJICHA. OTWIEHIVIMKONb W TJIMLIEPUH KAK MPEACTAaBUTENH IPEIEIbHBIX

MHOT'0aTOMHBIX CITUPTOB

3.11

®denosr. XuMu4eckue cBoicTBa (heHoMa (peakiuu ¢ HaTpueM, THAPOKCHIIOM

Hatpusi, 6pomom). [lomyuenue denomna

3.12

Aunpaeruapl. XMMHUYECKUE CBOMCTBA MPEICIbHBIX AJIbJICTHIO0B: THAPHUPOBAHHKE;
Ka4eCTBECHHBIC PEAKIIMA Ha KapOOHWIBHYIO TPy (peakiusi «cepeOpsHOTO
3epkaiiay, B3aumoericteue ¢ ruapokcuaom meau (1), [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 XUMHYECKHX CBOICTB MypaBLHHOﬁ
KHUCJIOTHI. HonyquI/Ie NpeACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHUCJICHUC aJIKaHOB, aJIKCHOB, ICPBUYHBLIX CIIMPTOB, aJIbACTHUIOB. Bricmue

IMPEACIIBHBIC U HCIIPECACIIbHBIC Kap60HOBBIe KHUCJIOTBI

3.14

Crnoxuble >¢upsl u kupbl. CrnocoObl TMONyYEHHs CIOXKHBIX 3(UPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX 3PHPOB B
NUILEBOM U map@roMepHON MpPOMBINIIEHHOCTH. JKUPBI Kak CIO0XHbIE 3()UpPbI
TJIMIEPUHA M BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA >KHUPOB:

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: PEAKUMH C YYaCTHEM CIHMPTOBBIX U
aJIbJIETMIHOM TPy U MOJIOYHOKUCIIOE OpokeHue. IIpuMenenue ritoko3bl, eé
3HAYEHHE B )KU3HEEATEILHOCTH Opranu3ma. Jlucaxapuasl: caxaposa, MajJbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIUE AWCAxXapuibl. [ uapomnns
mucaxapunoB. [lomucaxapuabl: kpaxmadi, riaukoreH. CTpoeHne MaKpOMOJIEKYIT
KpaxMasa, TIMKOT€Ha M LeJUIoio3bl. Du3ndeckue cBOMCTBA Kpaxmaiaa H
[EJUTION03bl. XMMHUYECKHE CBOWCTBA Kpaxmaljaa: THIpPOJN3, KauyecTBEHHAs
peakius ¢ noJoM. XMMHUYECKHE CBOWCTBA LEIUTIONO3BI: THAPOJIH3, HOITydeHNE
s¢upoB 1nemtrono3bl. lloHATHEe 00 HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKUE OCHOBAHUS: PEAKIINH C BOJOU, KUCIOTAMH,
peakmus TOpeHUs. AHWIMH KaK TMPEACTAaBUTENh apOMAaTHUYECKHX aMUHOB.
XWMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. IlomydeHrMe aMWHOB alKWIMPOBAaHWEM aMMHakKa |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHCIIOTHI M OeNKH. AMHHOKUCIOTHI KaK amM(OTEpHbIE OpPraHUYECKHE
coequHeHus. OCHOBHBIE aMHHOKHCIIOTHI, 00pa3yromme OeinKu. XUMHUYECKUe
CBOMCTBA OEJIKOB: THAPOJIN3, ACHATYpAIUsl, KAYeCTBEHHBIC (I[BETHBIE) PEAKITUU

Ha OenKun

3.18

CtpoeHue W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJUMMEPOB OT
cTpoeHusi Moyiekyid. OCHOBHBIE CHOCOOBI MOJYYEHHS BBICOKOMOJIEKYISPHBIX
COEIMHEHUI: peakIy MoJIMMepHU3aluy U nojukonaeHcanuu. Knaccudukanus

BOJIOKOH

3.19

Nnentudukanus oprannueckux coequHeHui. Permenue

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PAaCIlIO3HABAHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

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

TOPHOYMMHU U TOKCHUYHBIMHA BCHICCTBAMHU, CPECACTBAMUA OBITOBOM XUMHUH

4.2

XuMus 4 310poBbe. XUMUS B MeIULIMHE. XUMUS U CEIIbCKOE X03MCTBO. XUMUS
B POMBIIUIEHHOCTH. XUMHUS U SHEPreTUKA: IPUPOAHBIA U MOMYTHBIA HEPTIHON
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. I[Ipobrema OTX0MOB M TMOOOYHBIX MPOAYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBieHus] O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYCHHS] XUMHYECKUX

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

4.4 nBetHas ~ Mmetauryprus. CTEKJI0 W CWIMKaTHas  IPOMBIIUICHHOCTb.
[Ipompiniennass  opranuyeckas xumusa. CpIpp€ UIsI  OPraHHUYECKOU
MPOMBIIIICHHOCTH

) 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 OTHOIICHH Ta30B MPU XUMUYECKUX PEAKITUIX

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

. OJIHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoit mim 00bEMHOMN JTOJIA BBIXOJIA TIPOTYKTa PEAKITUN OT
' TEOPETHIECKH BO3MOYKHOTO
Pacuérer maccel (00bE€Ma, KOJIMUECTBA BEIIECTBA) ITPOIYKTA PEAKIIUU, €CITH
5.6 | oaHO U3 BelIEeCTB 1aHO B BHJE PACTBOPA C ONPENEIEHHOM MacCOBOM H0IEi
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuérsl ¢ ucnonp30BaHNEM MOHATHI «MaccoBast JOJIs», «MOJIIpHAas
' KOHLIEHTPALUA», «PAaCTBOPUMOCTH
Haxoxzaenue MonekyisipHoi ¢hopMysIbl OpPraHU4eCKOro BEUIECTBA 110 €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






