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MHHOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma o XMMUHU Ha YPOBHE CpeIHEro olmiero oOpazoBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON porpaMMbl CpEeIHEro o011ero
oopazoBanus(POIl COO), npencrapieHHbix B DeepalbHOM TOCy1apCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qdenepalvy, peaqu3yIOIIUX OCHOBHBIE O00pa3oBaTelbHbIE MNPOrpaMMbl, U
OCHOBHBIX TookeHU «CTparerud pa3BUTHS BocnuTaHusd B Pocculickoi
Oepnepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YpOBHE YIIyOJEHHOIO HW3Y4Y€HUs 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpas3oBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, peammsyemoe B ycioBHsIX —auddepeHIIMpPOBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
azanTayy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COIUYME, a TAKKe IS
OpOAOJKEHUsT OOY4YEeHHs] B OpPraHu3alusax Npo(ecCHOHAIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISETCS] OAHON U3 MIPHUOPHUTETHBIX AUCIUTIINH.

B nporpaMmme mno XuMuM Ha3zHaueHuEe ImpeameTa «XUMUS» TOIydaer
HOJPOOHYI0  MHTEPHPETAlMI0O B  COOTBETCTBUM C  OCHOBOIIOJArarolUMH
nonoxenusimu @PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH, COIepkKaHus,
pe3ynbTaToB OOyYEeHHsS M TPeOOBAaHMH K YPOBHIO IOATOTOBKH BBIITYCKHUKOB.
CBUIECTENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOM IO
XUMUU QYHKIIAN:

o uHPOPMAIMOHHO-METOANYECKAs, pealu3alysl KOTOpOM oOecrednBaer
MOJIyYeHHE NPEJICTABICHUs O LeNIX, COAEpX aHuHW, OOIIel cTpaTeruu
oOy4eHHUsl, BOCTIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU MIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO poduiis;

e OpraHU3alMOHHO-TUIAHUPYIOILAs, KOTOpas pen1ycMaTpUBaET
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3y4YeHHUs y4eOHOro marepuaina, KOJTUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXOI0B K (DOPMUPOBAHHUIO COAEPIKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHHHU OOYy4YarolUXCs B
paMKax HWTOTOBOM aTrTecTalud B (OpME €IUHOr0 TOCYJapCTBEHHOTO
9K3aMEHa 10 XUMHUH.



[Iporpamma aJig yriyOaE€HHOTO U3YYEHUS] XUMUU:

e YCTaHABJIMBAET WHBAPUAHTHOE MPEIAMETHOE COEp’KaHue, 00s3aTeIbHOe
JUIST W3Y4YEHUST B paMKax OTACIbHBIX MpOPUiIei, mpeaycMaTpuBaeT
pacnpeneleHue MW CTPYKTYpHUpPOBaHHWE €ro I0 KjaccaMm, OCHOBHBIM
COJIepKATeNbHBIM JIMHUSIM/pa3ienam Kypca;

e Ja€T NMpHUMEpPHOE pachpenereHrue Yy4eOHOro BpEMEHH, PEKOMEHYeMOTro
JUISl U3YYEHUS OTJEIbHBIX TEM;

e IMpeAJiaraeT MNPUMEPHYI0 TOCIENOBATENbHOCTh H3Y4YEHUS Yy4eOHOTO
Marepuajga ¢ Y4ETOM JIOTHKH MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e N1aéT METOJUYECKYI0 MHTEPIPETALNIO LEIeH U 3a/lady U3yUYEHUsl MpeaMeTa
Ha yrayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX IPHUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHMs, COJEPKATENbHON XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM
MpOrpaMMBbl CpEIHErO o011ero oOpa3zoBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HaBaTENbHBIX  ACHCTBUN  OOydaromierocs IO OCBOCHHIO
COJIep>KaHUsI PeMETa.

[To BcemM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe MO XUMHUHU MPEAyCMOTpPEHA
IPEEeMCTBEHHOCTh C€ OOy4YeHHMEM XUMUU Ha YPOBHE OCHOBHOI'O OOUIEro
oOpa3oBaHus. 3a TMpefenaMH YCTaHOBJIEHHOM MpOrpaMMoil 1O  XHMHH
00s3aTeNIbHON (MHBApUAHTHOW) COCTABIISIONICH COJEpKaHMs y4eOHOro mpeameTa
«XUMHS» OCTA€TCs BO3MOXKHOCTh BbIOOpa €ro BAapHUAaTUBHOW COCTABIISIOLIEH,
KOTOpasi JOJKHA ONPENENSIThCS B COOTBETCTBUU C HANPABIECHUEM KOHKPETHOTO
npoduis 00yueHus.

B coorBerctBuM ¢ KoHuenryainbHbiMH modoxkeHusmMu DPIOC COO o
Ha3HAYE€HUM TNPEeIMETOB 0a30BOro M yriayOJEHHOrO YpPOBHEH B CHCTEME
nuddepeHIIMPOBAaHHOTO OOYYEHHSI HAa YpPOBHE CpEIHEro oOIero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIJIYOJIEHHOTO U3Y4YEHHUs HampaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOUIUM  3TallOM MOJYyYEHUS  XUMHUYECKOTO
o0pa3oBaHMs B paMKaxX M3YyYEHHs CHEUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCLUUIUIMH B By3axX M OpraHu3alsix CpeaHero npodeccruoHaaIbHOro
oOpa3zoBaHus. B 9Toll cBs3M H3ydeHHE TMpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
OPEMMYILECTBEHHO Ha pacUIUpeHHe U yriayOJeHHe TEOpEeTUYEeCKOW U
MPaKTUYECKON MOATOTOBKU O0Yy4YaronIuXcsi, BRIOpaBIINX OMPEACIEHHBIN TPoPuib
0Oy4eHHMsI, B TOM YKCJIE C IEPCIEKTUBOM MOCIEYIOUIEro MOIYyYEHUS! XUMUYECKOT O
o0Opa3oBaHus B Opranuzanusax npodeccruonaabHoro oopasoanus. Hapsay ¢ atum,
B cere TpedoBanuit ®I'OC COO Kk IUIaHUPYEMBIM pe3yJibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUS



u3ydeHue rmnpeaMera «XUMHUS» OPUEHTHPOBAHO TaKKe Ha pelleHue 3aaad
BOCIIUTAHUSI U COLIMAILHOTO Pa3BUTHUS OOy4arolmuxcsi, Ha (pOPMUPOBAHUE Y HUX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHIM paIlMOHAU3ANK y4eOHOTO Tpyla |
00OOIIEHHBIX  CIMOCOOOB  JEATENBHOCTH, HMEIOIIMX MEXIUCIUIUITMHAPHBIN,
HAANPEAMETHBIN XapakKTep.

CocraBnstoliuMu  ripeaMeTa «XuMus» Ha YpOBHE YrITyOJIEHHOrO H3y4EeHHS
SABJISIFOTCSL  YIUIyOJNI€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHun nogxoaoB K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COAEp>KaHUA STUX KYpPCOB B NIPOrpaMMe MO XUMHUU 32 OCHOBY
npusaTel nojoxkenuss ®I'OC COO o paznuuusix 0a30BOro u yriayOia€HHOTO
YPOBHEW U3YUYEHHUS MTPEIMETA.

OcHoBy cogepxxaHusd KypcoB «Opranumyeckas xumus» U «OO0mas u
HEOpraHMYecKass XHMHS» COCTaBISE€T COBOKYMHOCTh MPEIMETHBIX 3HAHUNA W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs MpeaMera. JTa cucreMa
3HAHMM MOJy4aeT ONpeNeIEHHOE TEOPETHYECKOE JOMNOJHEHHUE, IO3BOJISIIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OONBIIMI 00BEM  (PAKTOIOrMYECKOTrO
maTepuana. Tak, Ha YrIyOJI€HHOM YpOBHE H3Yy4Y€HHUs IMpeaAMeTa obecredeHa
BO3MOXHOCTh 3HAUUTEIHLHOTO YBEIWYEHUS OOBEMA 3HAHUA O XUMHYECKHX
3JIEMEHTaX U CBOMICTBaX MX COCAWHEHHUU HAa OCHOBE PACIIMPEHUS U yriayOneHus
NPEICTaBIIEHUA O CTPOCHHM BEUIECTBA, XUMHUYECKOH CBA3M U 3aKOHOMEPHOCTSX
NPOTEKAHMS PEAKIUi, paACCMATPUBAEMbIX C TOUKU 3PEHUS XUMUYECKON KMHETUKHU
U TepMOAMHAMUKU. M3ydeHue mnepuomuueckoro 3akoHa u Ilepuonnueckoit
CUCTEMBl ~ XMMHYECKMX  DJIEMEHTOB Oazupyercda  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUM aToMa. XUMHUYECKas CBS3b
OOBSICHAETCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHUH npu e€ 00pa3oBaHUU U
pa3pylIeHnH, a TakKe C TOYKHM 3pEHHUs] MEeXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  AOMOonHseTcs  (OPMHPOBAHUEM  MPEACTABIEHUN 00
ANEKTPOXUMHUYECKUX IMPOIEccax U ANEKTPOIU3E PACIIIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMUU MPU PACCMOTPEHUH PEAKIMOHHON CITOCOOHOCTH
COCIMHEHUI yaenseTcs oco0oe BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEakLUi.

Oco0oe 3HaueHuWe HMEEeT TO, YTO Ha COJEpKaHUE KYpCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YyUEHHUS JIJIsl KJIIACCOB OINMpPEAeEHHOr0 NpoQuis (TJIaBHBIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [OMOJHEHUW K 0OIIeil cucreme
pPEAMETHBIX 3HAHUM) OKAa3bIBAIOT BIUSHUE CMEXHBbIE peaMeThl. Tak, Hanmpumep,
B COJEpKaHUM TMpeAMeTa ISl KIACCOB XUMUKO-(DU3UYecKOoro npoduss 0onblioe
3HaueHHue OYyJIyT MMETh JJIEMEHThl yueOHOro marepuaina mo obmed xumuu. [lpu
U3YYCHUHM TIpeIMeTa B JAaHHOM CiIy4dae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJI0B MO3HAaHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUHU U B (PU3UKE: AaTOMHO-



MOJIEKYJIsipHasi Teopusl (MOJIEKYJiApHas Teopusi B (PU3UKE), 3aKOHBI COXPAaHEHMS
Macchl U DHEPrUM, 3aKOHbl TEPMOJIMHAMUKH, 3JIEKTPOJIIN3d, MNPEICTABICHUS O
CTPOECHMH BELIECTB U IPYroe.

B TO ke BpemMsa B coxepKaHMM IIpeAMETa Uil KJIACCOB XUMHKO-
Ouonornyeckoro nmpoduis OONbIINKA yAeTbHbIA BeC OyJIeT MMETh OpraHuyecKas
xumusi. B »TOM cioydae TmpenocTaBisieTCs  BO3MOXKHOCTH  JJisi  Oojee
OOCTOSITENIBHOIO ~ PAacCMOTPEHMS] XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOASAT, K MPUMEPY, TaKHUe
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUOUJAbI, OEJIKH, VYIIeBOAbl, HYKJIECHHOBBIC
KUCJIOTBI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTaBE U CBOWCTBAX IPEICTABUTEICH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECTB CIIY)KaT OCHOBOM M1 H3y4CHMS
CYILIHOCTH NpOLECCOB (POTOCUHTE3A, IbIXAHMS], TUILEBAPEHUS.

B mumane ¢opMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHMS
OOIIEHayYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHUSI HAyUYHbIX
3HAHMI M3y4YeHHE NpeaMera «XUMHsS» Ha YINIyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C Y4YE€OHBIMH MpEAMETaMH, BXOJAIIMMU B COCTAaB
npeIMEeTHbIX obOnacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHbopmaTrka» 1 «Pycckuii A3bIK U IUTEpATYpaAy.

[Ipn u3ydyenuun yuyeOHoOro mnpeaMera «XuUMUS» Ha YriayOJIEHHOM YpOBHE
TaK)ke, Kak Ha YpPOBHE OCHOBHOI'O U CpelHero ooduiero oopazoBanus (Ha 6a30BOM
YPOBHE), 3a7aueil EePBOCTENIEHHON 3HAYUMOCTH SABISETCS (DOPMUPOBAHHE OCHOB
HAayKM XUMHUU KakK o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTHUECKON
NEATEIBHOCTH YEJIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJbTYpHl. Pemenue
ATOM 3a7auyd Ha YIIIYOJIEHHOM YPOBHE H3YyYEHHsS] NpeIMeTa Mpeanoaraet
peanu3aiuio TaKux LeneH, Kak:

e (opmMupoBaHHE TpPENCTABICHUN: O MAaTEpUATHLHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW IIPUPOJBI, O MECTE XUMHHU B
CUCTEME €eCTECTBEHHbIX HayK M €€ Belylledl poiau B olecrneyeHuu
YCTOWYMBOI'O  pa3BUTUSL  YEJIOBEYECTBA: B  pEIICHHMH  Ipodsiem
HKOJIOTHYECKOM, IHEPTreTUIECKON M MUIIEeBON 0€30MacHOCTH, B Pa3BUTHH
MEAULMHBI, CO3IaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
o0ecreyeHnu palMoHAIbHOIO MPUPOAONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KYyJIbTYphl YEIIOBEKA, a TaKXKe SKOJOTUYECKU
00O0CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3/J0POBBIO M PUPOJHON CPEE;

e OCBOCHHME CHUCTEMBbl 3HAaHWH, JIGKAINIUX B OCHOBE XUMHYECKOU
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (PyHIaAMEHTAIbHbIX
MOHATUM, 3aKOHOB U TEOPUU XMMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMM BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJEKYJIPHOM, O  TEPMOJMHAMUYECKHUX U



KMHETUYECKMX 3aKOHOMEPHOCTSIX MPOTEKaHUS XUMHYECKUX PEAKIHUHA, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CUCTEMaX, 00 00Iux
Hay4HBIX [IPUHIIUIAX XUMHUECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00yyarommuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKUX 3HAHUU JJIs1 OOBSICHEHUS
KJIFOUEBBIX MJIEW U TPOOJEM COBPEMEHHOM XUMHUHU, HJII OOBSICHEHUS U
MPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPAMOTHOIO pElIeHUs: MPoOJIeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHAJIN3a U OLIEHKU C MO3UIIMHI DKOJIOTHYECKOM 0€30MMacHOCTH ITOCIEACTBUI
OBITOBOM U TPOU3BOACTBEHHOM JEATENHHOCTH YEJIOBEKa, CBSI3aHHON C
XUMHUYECKUM  TIPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  TEpepabOTKOM
BEIIECTB;

yrayOJeHue  TpelCTaBIeHWd O  HAy4dyHbIX  METOoJax  IO3HaHWS,
HEOOXOMUMBIX JUIsI TIPUOOPETEHHS YMEHUW OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUUYECKUX SIBJICHUW, HUMEIONIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEATEIIbHOCTH U MIOBCEAHEBHOM KU3HHU.

B mmane peanuzanuu mepBOOYEPENHBIX BOCHUTATENbHBIX U Pa3BUBAIOIIMX
GYHKIUNA 1IEJIOCTHOM CHUCTEMBI CpPEAHEro OO0IIero oopa3oBaHUsS MPU U3YUYCHHUH
npenMera  «XuMus» Ha  YIUIYOJI€HHOM  YpOBHE OCOOYI0 — aKTyaJbHOCTh
OpUOOPETAIOT TaKKUE LENH U 3aJa4l, KaK:

BOCTIMTaHWE YOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHUH TIPUPOIBI,
YBOXEHUSI K TMPOIECCY TBOpPYECTBA B O00JIACTH TEOPETHUECKUX U
MPUKJIAIHBIX HWCCICIOBAHUNA B XUMHU, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMA K OOYYEHUIO W TIO3HAHWMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥  CAaMOBOCTIHTAaHHIO  HAa  OCHOBE  YCBOGHUS
0011eUeIOBEYECKHX IIEHHOCTEM;

pa3BUTHE MMO3HABATCIIBHBIX HHTEPECOB, HMHTCIUICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTe oOy4arommxcs, (GopMupoBaHHE y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBUIO YCHENIHOM MPpodheCCHOHAIBHOM U OOIIECTBEHHOU AesATEIbHOCTH,
OTBETCTBEHHOTO OTHOILICHHWS K CBOEMY 3J0pPOBBIO M MOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;

dbopMHupOBaHWE yYMEHUH W HAaBBIKOB PAa3yMHOI'0 MPUPOJOTIOIL30BAHMS,
pa3BUTHE SKOJIOTHUECKOU KYJIbTYPHI, TPHOOPETEHHE OIBITa OOIECTBEHHO-
MOJIE3HOM IKOJIOTUIECKON AeITETbHOCTH.

OO611ee YMCIIO YacoB, MPEAYCMOTPEHHBIX JIJI M3YUCHHUS XHUMHH Ha YTIyOJICHHOM
YpOBHE cpemHero obmiero obpasoBanusi, cocrapiser 204 gacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeZemo).



COILEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHMYECKON XMMMH.

[Ipenmer W 3HaYeHHE OpPraHUYECKOW XHWMHUH, MPEICTABICHUE O
MHOrooOpa3uy OpraHnYeCcKUX COETUHEHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasieHTHbIE BO3MOXXHOCTM aToMma YIJIEpOJa. XHMMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpUAM3aLMM aTOMHBIX opOuTanei
yriepoaa. MexaHu3Mbl 00Opa30BaHUsI KOBAJICHTHOU CBSI3M (OOMEHHBIN U JIOHOPHO-
aKLENTOpHbIA). TUIBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaNeil, ©- W T-CBS3U.
Onunapnasi, 1BOIHas U TporHas cBsi3b. CrocoObI pa3phiBa CBs3el B MOJEKYyJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHuueckux coeauHeHnii A.M. DbyrnepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OpPraHUYECKUX COeNMHEHUH. MonekyaspHble U CTPYKTypHbIE  (OPMYIIBI.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTas, COKpaliEHHas,
ckenetHas. M3omepus. Buubl u3zomepuu: CTpyKTypHas, HNpPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBnennie o kiaccupukaluu OpraHudeckux BemecTB. [loHsTue o
dbynkuuonanbHou rpymnmne. ['omonorus. ['omonornyeckue psasl. Cucremaruueckas
HOMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIENbHBIX MTPEICTABUTEIIECH.

Oco0eHHOCTH W Kjaccu(UKanus OpraHMYecKux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W MX MPEBPAILCHUI:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OMbITHl IO TMPEBPALIEHUIO OPraHUYECKUX BEILIECTB MPU HArPEBAHUU
(mnaBneHue, OOYIJIMBaHWE W TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYI
OpraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Ankanbl. 'omonoruueckuii psij aqkaHoB, o0mas Gopmysia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
ruOpUaU3aus aTOMHBIX opOWTanel yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA QJKaHOB: pEaKUUHM 3aMelIeHUs, H30MEepHU3alluu,
JNEruApUPOBAHMS, UKIN3AlNK, TUPOn3a, KpeKuHra, ropenus. [IpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. O0Omwas ¢opmyna, HOMEHKIAaTypa U uzoMepusi. OcoOEHHOCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MajbiX (IMUKIONPOIAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

AnkeHbl. ["'oMoJIOTHYECKHUI psii aJIKEHOB, 001Ias (opMyra, HOMEHKIIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYl alKEeHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wuzoMepusi. @OU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHUS, 3aAMEMICHUS B O-TIOJIOKEHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymynuposantvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUSI U XUMHUUYECKUX CBOWMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepUsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKWHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
XHWMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMEpHU3alH, OKUCIeHNA. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOurast popMmyia, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. DU3HMYECKHE CBOMCTBA apeHOB. XHUMHYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENECH B
OCH30JbHOM KOJbIIE HA TMPUMEpPE aJKWIbHBIX pPAIUKaIOB, KapOOKCUIHHOM,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKUX YTIIEBOIOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HeTh U €€ mpoucxoxaeHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUYECKUN), PUPOPMHUHT, TUPOIIU3.
[TponykTel nepepaboTKu HEPTH, UX IPUMEHEHUE B POMBIIIIICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHusT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINNy, I[MAHOTPYIIILY,
amuHorpynmy. J[leficTBue Ha TaJOr€HNPOU3BOAHBIE BOJHOTO W CIHPTOBOTO
pactBopa mi€noyu. B3zauMmopeicTBHe QUranioreHajJkaHOB C MAarHHUEM M LIHHKOM.
[Tonstue 0 METaJITIOOPTaHUYECKUX COCTMHEHUSX. Hcnons3oBanue
raJOreHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHS BEHIECTB W HMX MPEBpaALCHUN:
u3y4yeHrne (PU3NUYECKUX CBOUCTB YIJI€BOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
MOJTHOM BOJIbI, pacTBOpa IepMaHTaHaTa Kajus, B3aUMOJICHCTBUE alleTUJICHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApy)KEHUE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KosuiekiusiMu «Hedtb» u «Yromby, c
oOpasllaMH TUIaCTMAcC, KaydyKOB M PE3WHBI, MOJIETUPOBAHHE MOJIEKYII
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoJla M dTaHona). ['omonorumueckuit psm, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa ©  kjlaccudukanusa. Duznueckue CBONCTBA  IPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BojopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: peaklUMH 3aMElIEeHUs, JerujpaTalud, OKHUCICHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHIL. J[eMCTBUE 3TaHOIA U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3¢duphl, HOMEHKIaTypa B n3oMepus. OcOOEHHOCTH (PU3UYCCKUX H
XUMHYECKUX CBOWCTB.

MHoroaToMHble CHHUPTHI — ATWICHIJIMKOJIb W TiHLEepuH. Duznueckue u
XMMHUYECKUE CBOMCTBA: PEAKIUU 3aMEICHUS], B3AUMOJICHCTBUE C OPTraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupthl. [IpencraBienue o mMexaHuU3ME peakiuil HYKICO(QUIBHOrO 3aMElleHUSI.
HeiictBue Ha opranuzM uenoBeka. CrnocoObl TMONy4YeHUsT W MPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
oenzonbHOro sAnapa. dusmueckue cpoiictBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



cBoMCTB (enona. KauyecTBeHHble peakuuu Ha QeHod. TokcuuHOCTh (eHona.
CrniocoObl mosydenust v npuMenenne penosna. denondopmanbaeruanas cMoa.

KapOoHunbHbIe COEMHEHMSI — allbJIETHIbl U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHMJIBHON Tpynmbl. ['oMomoruyeckue psnabl aiabJAETUI0B U KETOHOB, OOIIas
dbopmyna, uzoMepus U HOMEHKJaTtypa. DuU3MUEecKHe CBOWCTBA albJIETUIOB U
KETOHOB. XMMHUYECKHE CBOMCTBAa  albJCTHIOB W  KETOHOB:  pEaKUuu
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
CnocoObl oNTy4eHHs U MPUMEHEHUE aJbJAErU10B U KETOHOB.

OnHOOCHOBHBIE TIpeeNibHbIE KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIIOT. 3oMepus n HoMeHKIaTypa. Puznueckue cBOMCTBa
OJTHOOCHOBHBIX IMpENENbHBIX KapOOHOBBIX KHUCIOT. BomoponHbIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHME CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus >TepuPUKaLNU, PEAKIUU C Y4YaCTHEM YIJIEBOJOPOAHOrO paauKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢pupax. MHoroodpasue KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JMKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeactaButenu BBICIIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbLMUTHHOBAS, OJEUHOBAS, .JUHOJEBAs,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upbl. ['oMmonoruueckuii pan, obuias ¢opmysna, U30OMEpHUS H
HOMEHKJIarypa. DPu3nueckue M XHMHUYECKHE CBOWMCTBA: THAPOIU3 B KHUCIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION U 1IesI04HOoM cpene. OcCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKU
HEIpEAEIbHBIX JKUPHBIX KACIOT. JKupsl B ipupoze.

Mpb114 KaK cOJM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

OOuras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBonos (MOHO-, qu-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusndeckue CBOMCTBA U HaxoxkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIMU C YYACTHEM CIIUPTOBBIX U aJIbJICTUTHOU
IpynIm, CIOUPTOBOE W MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHue TitoKo3bl, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTanaBinuBarolive 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxenne B npupone u npuMenenue. Ilonucaxapuabl: Kpaxmai,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEUTt0I03bl.  DU3MUYECKHME CBOWMCTBA Kpaxmana M LEJUI0I03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: TMApPOJIU3, KAaYyeCTBEHHas peakuus C HOAOM. XUMHUYECKHUE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUE >PUpPoB eIoiao3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJIECHCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU] HAa PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEpPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUAbl (C THIAPOKCUIOM
muammuHcepeopa(l) wu  rumpokcuaom  meau(ll)), peakmus ramiepuHa €
ruapokcuaom Menu(ll), xumuuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TJIOKO3bI ¢ rungpokcugoMm meau(ll), B3aumosnericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE dPUPHIY.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpTaHUYECKHUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTuyeckue M apoMaTHYECKHE; TIEepPBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crpoenne monekys, obmas (opmyna, usoMmepus, HOMEHKIAaTypa U (pusudeckue
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTENIb AaMHUHOB apomaTudeckoro psana. CrpoeHue
aHuiauHa. B3anMHOe BiIMsIHUE TPyNNI aTOMOB B MOJieKyse aHwinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaelnbHbIE NPEACTABUTENN Ol
AMUHOKUCJIOT: TJIMIUH, aJdaHuH. @Ou3nueckue CBOWCTBA AMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAINA, OO0pa3oBaHUE TMENTUIHON CBS3H.
Buonoruueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MIETUIOB.

benku kak mnpupomHsie monumephl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OENKOB: TUAPOJIH3, JCHATYpAaLMs,
KaueCTBEHHBIE PEaKIMU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBopeHHe O€lIKOB B BOE, JEHATypalus OeJNKOB NMpU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€NKH, pelIeHHue OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalue OpPraHUYECKUE  COCIUHEHHS» U «Pacrno3HaBaHue
OPTraHUYECKUX COCAUHECHUIN.

BbicOKOMOJIEKYIIPHBbIE COeITMHEHUS.

OCHOBHbBIE TOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHII: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs



Macca. OCHOBHBIE METO/Abl CHUHTE3a BBICOKOMOJICKYJSAPHBIX COCAUHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
MOJIMBUHUJIIXJIOPU, TOJHUCTUPOJ, MOJIMMETUIMETAKpWIaAT, MNOJMKaApOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHE KayqyKH
(OyTamMeHOBBIHN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AIEKTPOIPOBOIAIINE TTOIUMEPHI, OMOpa3araeMble OTUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbI M3YyUYE€HHUS BEIIECTB W MX IMPEBpaIlCHU:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB, pEIlEHHE ODKCIEePUMEHTANIbHBIX 3aJau 1o Teme «Pacro3HaBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyIlibl OpPraHUYeCKOro COEIMHEHHUS IO
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHMYECKOrO BEIIECTBA HA OCHOBE €r0 XMMUYECKHX CBOWCTB WJIM CIOCOOOB
NOJIy4YEHHMsI, ONpPENEICHUE JIOJM BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kmacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTJACIBHBIX IIpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBIEHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, KiacCcU(pUKalus, HAOIIOJEHHE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBa, (DU3WYECKUE BEIUYUHBI, €IUHUIBI H3MEPEHUs, CKOPOCTh, SHEPrus,
Mmacca.

buomorus: kimerka, opraHu3M, J3KOcHUcTeMa, Ouocdepa, MeTadoIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



(GoTOCHHTE3, HbIXaHHWE, OCIKH, YIJAEBOABI, HUPHI, HYKICHHOBBIC KHUCIIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorus: MNHIIEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAaHMUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XuMHUeCKUil anemeHT. M3otonsl. CTpoeHune
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIIGKTPOHOB TIO AaTOMHBIM — OPOHTAISIM.
DneKTpOoHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[lepnognueckuii 3akoH u llepuoanyeckass cucrema XMMHAYECKUX JJIEMEHTOB
J.N. Menneneea. CBsi3b MEpUOAUUYECKOr0 3aKoHAa U llepruoanueckol CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
NPOCTBIX H CJHOXHBIX BEMIECTB MO TpylnmaM ¢ [epuoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona /.M. Menueneena.

XuMHYecKash CBsA3b. BHAbl XUMHYECKONH CBSI3M: KOBaJCHTHasl, HOHHAas,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEpPrus U JiuHa cBA3U. [[oIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJleHTHOW CBA3U. KpaTHele cBsa3u. BomgopogHas CBA3b.
MexXMOoneKysIpHbIE B3aUMOJICUCTBUS.

BajnieHTHOCT, M BaJeHTHbIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencrapiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JHUIraHAbl. 3HAYCHHE KOMILUIEKCHBIX COEIUHEHUM.
[ToHsTHE O KOOPAMHALMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THImbl
KPUCTANIMYECKUX PEUIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHbix cucremax. Mictuaueie pactBopsl. IIpencraBienue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas JI0JI1 BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpauus. HacellienHsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUAIIbHBIC
HA3BaHUA OTIEIbHBIX NIPEICTABUTENIEH HEOPTAHUUECKHUX BEIIECTB.

Knaccudukanms XuMuueckux peakiuii B HEOPraHWYECKOW M OpraHu4YeCcKOM
XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MpEBpallleHUs
SHEPIruM MPU XUMUYECKUX peakiusix. TernoBbie d3P(OEKThl XUMUYECKUX PEaKIU.
TepmoxuMu4eckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3jIUYHbBIX (PaKTOPOB.
['omoreHHbie U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

OOGpaTtuMble 1 HeOOpaTUMbIEC peaklMu. XUMHUYECKoe paBHOBecue. KoHcTanTa
XUMUYECKOro paBHOBecUsl. DaKTOpbl, BIUSIONIME HAa MOJ0KEHUE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle Hlaremnse.

Onektponutuyeckass auccouuanus. CuiibHble U claOble 3JIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
nienounas. Bomopoausiit mokazarens (PH) pactBopa. I'maponus comeit. Peakiuu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
Okucnutenb W BOCCTaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJICHUSI.
Baxnelimme OKUCAUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHUE TMEpPOKCHAa BOJAOPOJa B NPUCYTCTBUU KaTalu3aTopa, MOJIEIH
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
cpelbl PacTBOPOB C TMOMOIIBI) HWHAMKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM peaKIMu M TMOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxenne HemeraiuioB B llepuomnyeckon cUCTEME  XHMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIUSI HEMETAIJIOB (HA MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢pu3nueckre M XUMUYECKHE CBOMCTBA: PEAKIMHU C
METajulaMd W HEMETajulaMd, BOCCTAHOBUTENbHBIE CBOWCTBA. [WapuIbL.
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMUYECKUE CBOWCTBA. ['amoreHoBomopoabl. BaxkHelmme KUCIOpOACOAepKaAIIUE
COEJIMHEHUS TaNoreHoB. JlabopaTopHble U MPOMBIIIICHHBIE CIIOCOOBI MONTYYCHHS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. duznueckue U XUMMUYECKUE CBOWCTBA U MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydYeHUs, (uanyeckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepbi(VI). Cepuucras u cepHas KHCIOTHI U HX coid. OCOOEHHOCTH CBOWCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3zor. HaxoxneHue B mpupoie, CHocoObl MONy4YeHHs, (U3HYECKUE WU
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI M UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

®docdop. Haxoxnaenue B mpupoje, CrnocoObl MONYy4YEHUs, (PU3HUECKUE U
xumMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

Yraepon, HaxoXIeHHE B TOpUpOJE. AJIIOTPOIHbIE  MOAUDUKAIIMH.
duznyeckue W XUMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Oxkcun yriepona(ll), oxcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroib, ajgcopOuus. DyaepeHsl, rpadeH, yriepoaHble
HaHOTPYOKu. [IpuMeHeHne MPOCThIX BEIIECTB, OOPA30BaHHBIX YIJIEPOJOM, U €TO
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MOMydeHHs, (U3NYECKHE U
xumudeckue cporictBa. Oxcun kpemuus(lV), kpeMHUEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHui. CTEKII0, €ro mojy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeraioB B Ileprogndeckoid cucTeMe XUMUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
dusnueckue cBoicTBa MeTaioB. [IpuMeHeHWe MeTaluioB B OBITY W TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN psl  HanpsokeHuid  MertamioB.  OOmmMe  crnocoOsbl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPTHUs, MUPOMETAITYPIus,
anektpomeramnyprus. Ilonarue o koppos3un metamioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX DJJIEMEHTOB. Hatpmii w kanumii: momydeHue, (U3UYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCIUHEHHUI.

O6mias xapakrepuctuka meramioB |IA-rpynmer Ilepuoguyeckoit cucTemsl
XUMUYECKUX OAJIEMEHTOB. Maruuii W KaJblMidi: TONy4eHHe, (U3HUYECKHEe U
XUMUYECKUE CBOMCTBa, NMPUMEHEHHWE IMPOCThIX BEUIECTB M HX COEAUHEHUHU.
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.



AJIOMUHUN: TIOTy4yeHue, (U3NYECKUe U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIECTBA M €ro coeauHeHuil. AmdoTrepHble CBOWCTBa OKCHAA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

O6mias  xapakTepucTHKa MeTauioB 1o0OouHblX noarpynn (b-rpymnm)
[lepnoguueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.

Pu3nuecKre U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuasl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u guxpomarsl, HX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

OU3NYECKUE U XHUMHUYECKME CBOMCTBA MapraHlla M €ro COCIUHECHUN.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

dusznuecKkue U XUMHUYECKHE CBOMCTBA JKelie3a U ero coequHeHuil. OKCUbI,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeIU U €€ coeaquHeHui. [lonyuenue n
MPUMEHEHHUE MEU U €€ COeTMHEHUM.

[uuk: momydyeHue, (u3MUYeCKUe U XUMHUYECKHE CBOMCTBAa. AM{QOTEpHbIE
CBOICTBA OKCHJIa U THUJIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [IpruMenenue
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJbI W3YUCHHS BEIIECTB W HX IIPEBpallcHUM:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHue cepwl, gocdopa, xene3a, MarHus B
KHCIIOPOJIe, H3Yy4YEHUE KOJUIeKIuU «MeTamibl W CIUIaBbl», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJIEOMATEpPUATIOB), B3aMMOJCHCTBUE IMHKA M JKelie3a C PacTBOpaMM KHUCJIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOAOPOA
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE TUAPOKCHUIOB allOMUHUS U LHUHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pEelIeHrEe SKCIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«l"anorens», «Cepa u e€ coequHeHus», «A30T U Gochop U UX COCAUHEHUS»,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMUMBOIO pa3BUTHUs yenoBedecTBa. [lonstue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BEIIECTB (HA MPUMEPE MPOM3BOJCTBA aMMHAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHBIE CITOCOOBI MOMYYEHUSI METAVIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH CpEIbl U €ro MOCIEACTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusg © 310poBbe uenoBeka. JlekapcTtBenHble cpeactsa. [IpaBuiia
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XWMHST TIUIUM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poib xuMun B
o0ecreyeHnu MUIIeBoi 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€e30MacHOr0 MCIHOJb30BaHUSl MpenaparoB OBITOBOM XHWMHH B TOBCEAHEBHOMN
KU3ZHU.

XUMHS B CTPOUTENIBCTBE: BaXKHEUIIUE CTPOUTENIbHBbIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUabl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

PacuérHble 3anaumn.

Pacuérpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHU BEIIECTB,
Maccel (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUM, €CIU OJHO W3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJM W MOJIAPHOMU
KOHLICHTpAIlMM BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA MPOAYKTa pEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHndeckoi xumMuu B 11 kjmacce ocymiecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO6mire ecTeCTBEHHO-HAYUYHBIEC MMOHATHUSA: SIBIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoInIHOCTh, HAOIIOIeHNE,
U3MEPEHHE, IKCIEPUMEHT, MOAEIb, MOJEIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHp, aTOM, DJJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIECTBO, TeNO, OOBEM, arperaTHO€ COCTOSHUE BEIEeCTBA, WJICATbHBIN Ta3,
bu3nYecKre BETUYUHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, YHEPTHUs, Macca.

buonorusi: kierka, opraHu3M, 3KkocucTema, ouochepa, MeTadOIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBO/bI, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCBL.

TexHonorus: XUMU4YecKass IPOMBINUIEHHOCTh, METALUTYPIUsS, CTPOUTEIbHbIE
MaTepHabl, CEIIbCKOXO35IMCTBEHHOE MPOU3BOJACTBO, IMHUILEBAsI NPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETHUYECKHUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA YTJIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTcCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI MpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloMMHUCA POCCHUHCKOW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPEICICHHUIO; HAIMYUE MOTUBAIUU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroImMXCsl PYKOBOJCTBOBATHCS
OPUHATBIMU B OOLIECTBE MpaBWIAMU U HOPMAaMu TOBEJCHHUSA; HaJIU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC TIJIaHEI.

JIM4yHOCTHBIE pPE3yJbTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW NesATEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUSI TIpeaMeTa «XHUMUS» OTPaXKaroT
c(hOpMHUPOBAHHOCTh OIIBITA ITO3HABATEIILHOM M TMPAKTHYECKOW JIEATEIHbHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAKEHUSA K 3aKOHY W IIPABOIOPSAIKY;

MPEJACTABICHUSI O COIMAJIbHBIX HOpPMax M TMPaBUIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWU YYEOHBIX M IMO3HABATENbHBIX 3aJ1ay, BHIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TOHHMMaTh W TPWHUMATh MOTHBBI, HAaMEPEHHUs, JIOTUKY U
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOI'O OTHOIIEHHUS K MCTOPUYECKOMY M HAYYHOMY HACJECAUIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K TMPOLIECCY TBOpUECTBA B 00JIACTH TEOPUM M MPAKTUYECKOTO
NPUIOKEHUSI XWMHUH, OCO3HAHMSI TOTO, 4YTO JAHHbIE HAYKHM €CTh pE3yJIbTarT
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



WHTEpEeCa M II03HABATEIBHBIX MOTHBOB B IIOJIYUYCHHUH M TIOCICAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBEICHNUS,

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEJCHUE M TIOCTYIIKM CBOWX TOBAPHIICH C
MO3UIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) dpopMupoBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEN 370poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmoeHuss mpaBuil O€30MacHOro OOpalieHusi C BEHIeCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

NOHUMAaHUSI IEHHOCTH TMPaBWI HHIWBUAYAIHHOTO M  KOJJIEKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUSX, YTPOXKAIOMINX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCTEACTBUN W HEMPHATHS BPETHBIX MPHUBBIUCK (YIMOTPEOICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICOBATEIBCKON
NEATENbHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM W  APYIHMX BHJAX
NeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHWHU TMPAKTUYECKUX 3aaad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);

WHTEpeca K MPAaKTUIECKOMY M3y4YEHHUIO MPOPECCUuil pa3IMdHOro Pojia, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

yBaXEHUS K TPYY, JIOJIAM TPYyJla U Pe3yJIbTaTaM TPYI0BOM JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBHIYAIBHOW TPACKTOPUHU
oOpa3oBaHus, Oyayuied mpodeccun M peanu3ald COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKU LIEJIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE KaK HCTOYHUKY
CYIIIECTBOBAHMUSI KU3HU Ha 3eMIIe;

MOHUMAaHUSI TI00ATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
AKOHOMHYECKHUX MPOIECCOB HA COCTOSHUE MPUPOTHON U COITMAIBHON CPEIIbI;



OCO3HAHUS HEOOXOJAMMOCTH WCIOJb30BAaHUS JIOCTIXKCHUN XUMUU IS
pelIeHHsT BOMPOCOB PallMOHAIBHOTO MPUPOI0IO0Ib30BAHMUS;

AKTUBHOIO HENPUATUA JCUCTBHHM, TMNPHUHOCAIIUX BpEH OKPYKAKOUIEH
OPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HaJIMYUsl Pa3BUTOrO SKOJOTUYECKOTO MBILIJICHUS, YKOJTOTUYECKON KYJIbTYPHI,
OIbITa NEeSITeIIbHOCTH AKOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
NpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO TMPOTUBOCTOSTH HUICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CHenuUKA XUMHH KakK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAaHUY PANMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOIIEM MUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOJeM COXpaHCHUS
MIPUPOAHOTO PABHOBECH S,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA. B €€ TYMAaHUCTUYECKOM HANPABJIECHHOCTH W Ba)XXHOW pPOJM B
CO3JJaHMM HOBOW 0a3bl MaTepuaIbHOH KYJIBTYPhl, B PEUICHUH TJ00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00€CTICUCHUU
YCJIOBUH YCTENIHOTO TPYJa U AKOJOTHUECKU KOMGMOPTHOM >KU3HU KaKJOro 4YjieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHUMAHUSA CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiydyaeMble 3HaHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEero Mupa u
MPOUCXOAINX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAay4YHBIX (DaKTOB M HMECIOIMIUXCA JaHHBIX C I1IEIbI0 TMOJyYeHUS
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
pernieHus mpooJieM B pealbHbIX )KU3HCHHBIX CUTYaIIUsX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caM0o00Opa30BaHUIO, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUWA MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJia B pasindHbIX chepax mpodeccrnoHanbHOM
NEATENbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpeaMmeTHble pe3yabTaThl OCBOCHHSI IPOrPaMMBbI IO XUMUU Ha YPOBHE
cpeaHero oo1iero 00pa3oBaHUs BKIIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS ~ MHUPOBO33PEHHUS  O0YYaIOIIUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHSITHS, OTPaKAIOIINe
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpAa W cHeuuduKky MeTOJOB MO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIECTBO, SHEPTHUs, SBIICHUE,
IpoLIecC, CUCTEMa, Hay4YHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIIEIOBaHUE, HAOIIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCalbHbIE yueOHbIEe JeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHHKATHBHBIE,
PETYISTUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKIMOHAIBHOM
IPaMOTHOCTH U COIMATBHON KOMIETEHITMN 00y4YarOmnXCs;

CIIOCOOHOCTH o0yyaroumxcs HCIOJIb30BaTh OCBOEHHbBIE
MEXTUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC y4eOHbIE
JIEICTBUS B MIO3HABATENILHON U COLIMAIbHON TIPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMH, KOMMYHUKATHBHBIMH W  PETYISTUBHBIMU
JEACTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOTHYECKUE IeiCTBHS:

CaMOCTOATENTLHO  (OPMYJNHMpPOBAaTH W AKTyaIM3UpOBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpEAENATh UENU JEATENbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JNOCTHKEHUS, COOTHOCUTD PE3YIBTATHI AEATEIBHOCTH C TOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHATHUH M YCTAHABJIMBATh UX B3aHMOCBS3b,
UCIIO0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpAaTh OCHOBAaHUS W KPHUTEPUU [JIs KIacCU(PUKAIMKA BEIIECTB U
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJIECHUS (MHIAYKTUBHbBIE, JEIYKTHUBHbBIC, IIO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pacCcMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3AKIIFOUCHUS;

IPUMEHATHh B MPOLECCE MO3HAHMS MCIOJIb3YEMbIE B XUMHHU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BBHIBATH MOJICIBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakIuyu — MpU PEIICHUU Y4eOHBIX TMO3HABATENbHBIX M TMPAKTUYECKUX 3ajad,
NPUMEHSITh Ha3BaHHBIE MOJICNIbHBIE TPECTABICHUS JJIS BBISBICHUS XapaKTEPHBIX
PU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAy4YHOT'O MO3HAHUS BEIIECTB U XHUMHUYECKHUX
peaKIu;

dbopMynHpOBaTh 1ETU U 33]]a4 UCCIEIOBAHNUS, UCTIOIh30BaTh MOCTaBICHHBIC
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMNPOCHI B KadyecTBE HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIHHOTO IUJIAHUPOBAHHMS U TPOBEACHUS
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMIOAATh 32 XOI0M
npolecca, CaMOCTOATENIbHO MPOrHO3UPOBATH €ro pe3yibTar, (HOpMyIupOBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM MCCIIEIOBATEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB pEIICHHUs] TPAKTUYECKUX 3aJlad, NPUMEHEHHUIO Pa3IuYHbIX
METOJI0B MTO3HAHUS.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PAJTMYHBIX HCTOYHHUKAX UWHGPopMauu (Hay4dHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPABOYHBIC TOCOOMS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
npeACTaBIeHUs, KPUTHYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSITH PA3TUYHBIE METOJbI MPHU TIOUCKE H
oroope wHPOpMANHMKM, HEOOXONMMOW Jis BBIMOJHEHUS YYEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTUMAIbHYHO  (OpMY  HPEACTABICHUS
uHdopManuu (cxembl, rpaduKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXIpeaMeTHbie ((hu3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJibl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMbI B XOJI€ IMaIora u/uiu
JUCKYCCHUH, BBICKA3bIBATh HJI€U, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEUIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJbTATOB MO3HABATEIBHOM JESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO UIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJIHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUUECKONW padOThl MO MCCIEAOBAHUIO CBONCTB
M3Yy4aeMbIX BEIIECTB, Pean3alu y4eOHOro MpoeKTa, U (OpMYJIUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHBbIC YHHBeEpCaJbHbIe YUeOHbIE 1eliCTBUA:

CaMOCTOSITENILHO IUIAHUPOBATh M OCYILECTBIATh CBOK ITO3HABATEIbHYIO
JESITeNbHOCTb, ONpeaensas €€ Leau M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ ekTUBHBIN crnoco0 MX peueHuss ¢ Y4YETOM TOJNYYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYIIECTBIISTh CAMOKOHTPOJIb JESATENHbHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIbTATDBI

[IpeamerHble pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 XUMUU HA yriayO0nEéHHOM
YpPOBHE Ha YPOBHE CpPEIHEro OOIIEro 00pa3oBaHWs BKIIIOYAIOT CICIH(PUICCKUE
JUTSl y9eOHOTO TIpeaMeTa « X UMHs» HayIHbIC 3HAHHSI, YMEHUS U CITIOCOOBI JCHCTBUI
10 OCBOGHUIO, HHTEPIPETAIMH U MPEOOPA30BAHUIO 3HAHHMA, BUIBI IEATEIHHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHWW B Pa3IMUHBIX YU4eOHBIX
CUTYaIHsIX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYAIUSAX, CBI3aHHBIX ¢ XUMHUeh. B
nporpaMMme TI0 XHMHH TPEIMETHBIC pe3yJdbTaThl TMPEACTaBICHB IO TOJaM
U3yUCHUSI.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XuUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MECTE€ M 3HAYEHUU OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEYEHUH YCTONYMBOTO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHaJIOB,
HOBBIX HMCTOYHHKOB SHEpIruy, B obecrieueHH N palMOHAILHOT O
PUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUHM MHPOBO33PCHHUSI M OOIIEH KYIbTYpHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BJIAJICHUE  CHUCTEMOM  XUMMYECKMX  3HAHMM, KOTOopas  BKJIIOYAET:
OCHOBOIIOJIArarIye MOHATUS — XUMUUECKHUM 3JIEMEHT, aTOM, SJIPO U 3JICKTPOHHAs
o0Ooyouka aroma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIMsl AaTOMHBIX OpOUTalel, HWOH, MOJeKyJa,
BAJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKHUCICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHBINA CKelleT, (yHKIIMOHAIbHAS
TpyIna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYECKHN PsAJ, TOMOJIOTH, YIJIEBOJIOPOJIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuognueckuit 3akoH J[. WM. MenzgeneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BeliecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHUM; TIPEACTABICHUS
0 MeXaHMU3MaX XUMHYECKUX pEaAKIM, TEePMOAMHAMUYECKHUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJaX (MHIYKTUBHBIA U Me30oMepHbId 3 dexThl, opueHTtanTsl | u |l pona);
(baKkTOJIOrMYeCKUe CBEICHUSI O CBOMCTBAX, COCTaBe, IMOJYyYCHHH U 0€30MacHOM
WCIIOJIb30BAHUN BAKHEHIIIMX OPraHMYECKMX BEIIECTB B OBITY M MPAKTHYECKOU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOACTBA METAHOJIA, ITepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABISATH XapaKTEpPHbIC MPHU3HAKW TOHATHM,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIINE IMOHITHS MPU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX M CKEIETHBIX) (hOPMYIT OPTraHUICCKUX
BCIICCTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid  TOCPEICTBOM  COCTaBJICHUSA
ANIEKTPOHHOTO OajlaHca JTUX peakIMii, peakIuii HOHHOro OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



M3rOTaBIMBATh MOJICINA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTFOCTPALlUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATH MPUHAJJICKHOCTh H3YYECHHBIX
OpPTaHUYECKUX BEIIECTB IO WX COCTaBy W CTPOCHHIO K OINpeAeaéHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHUS JJIA OTACIIBHBIX
Npe/ICTaBUTENIe OPTaHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TONYOJ, TJIMIICPHH,
ATUICHTIIUKONb, (EeHON, (QOopMalbIerus, aneTaabJerui, areToH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYyTHUE);

c(hOPMHPOBAHHOCTh YMEHHUS ONPENEsATh BHJI XHWMHUYECKOW CBS3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranudeckux Bemects A. M. byriepoBa aiist 00bsICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapakTepu30BaTh  COCTaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIMUYHBIX TPEICTABUTEIEH pPa3THMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJKaHOB, IIUKIOATKAHOB, aTKEHOB, aJIKaIHCHOB,
QIKWHOB, apOMAaTUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- U TMOJIHCAXapuJioB),
WUTIOCTPUPOBATh ~ T'CHETHYECKYI0  CBS3b  MEXKIY HHMH  yYPaBHCHHSIMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTraHMYECKUX COCTUHEHUH OT
KPaTHOCTH U TUIIa KOBAJIEHTHOM CBA3M (O- U M-CBS3M), B3AUMHOI'O BIIUSIHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh HCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(dTh, NPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMUPOBAHHOCTh BIIAJICHUS] CHUCTEMOI 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJ[aX TMO3HAHUA — HAOIIOEHUH, U3MEPEHUH, MOJCIUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh yMEHUS MPUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIPHON JIESITEIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATH3aIINIO, BBISIBICHUE NMPUYMHHO-CJICACTBEHHBIX CBSA3EU — JUISl U3YUYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKITUI;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHHUH C
MOHSTHSMU W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MaTE€pUaJbHOI0 EJAMHCTBAa MU,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPTraHUYECKON XUMHUH JUisl OOBSACHEHUS U
IPOTHO3UPOBAHUS SBJICHUHN, UMEIONUX €CTECTBEHHO-HAYYHYIO TIPUPOY;

chOpMUPOBAHHOCTb YMEHHMI: TPOBOJUTH PaCU€Thl MO XHUMHUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIUA C UCIOJIb30BaHUEM (DU3UUECKUX
BeIMYMH (Macca, OObEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacuU€Thl MO HAXOXKICHUIO XUMHUYECKOH
dbopMyJibl BElIECTBA MO HM3BECTHBIM MACCOBBIM JOJISIM XHMHYECKUX 3JIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3UIMH  SKOJIOTMYECKOW  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKon
BEIIECTB, UCIOIb30BATh MOJYUYCHHbIC 3HAHUS JIJISl IPUHATUS TPAMOTHBIX pelIeHui
npo0JieM B CUTYallUAX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENHHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN DSKCIEPUMEHT (MOJyYeHHE W U3YYEHHE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBEHHBIC pPEAKIHUHU YIIEBOJAOPOJOB PA3IMUYHBIX KIJIACCOB W
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7la4 MO pACMO3HABAHUIO OPTraHUYECKUX BEUIECTB) C COOJIIOACHUEM MPaBUI
O0e3omacHoro oOpamieHus ¢ BEHIECTBAMHU M J1aOOpaTOpHBIM 000PYIOBaHHUEM,
dbopMynHrpoBaTh 1eJib HUCCIENOBAaHUSA, MPEACTaBIATh B pa3nu4yHOi ¢dopme
PE3yNbTaThl SKCTIEPUMEHTA, aHATM3UPOBATh U OIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JIr0/1aTh MpaBUiia SKOJIOTMYECKH 11€71eCO00pa3HOro MOBEJAEHUS B OBITY U
TPYJOBOM JEATEIHHOCTH B LIETSX COXPAHEHMsI CBOETO 3/I0POBbS, OKpY)Karouien
IIPUPOAHOMN CPEAbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMACHOCTb TOKCUYECKOTO JICMCTBUSI Ha JKUBBIE OPTraHU3MBbI
oTpeAenEHHbIX OPraHMYEeCKUX BEIECTB, MOHMMAas cMbica nmoka3arens [1IK;

aQHAIM3UPOBATH 11€J1eCO00PA3HOCTh NMPUMEHEHHUS] OPraHMYECKUX BEIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTb YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MHGOpMAIMK B Pa3IUYHbIX UCTOUYHUKAX (Hay4yHasl U yueOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoit nHdopmaiuu, UHTEpHET U ApyTrHe), KPUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUs Kypca «OOmas W HeopraHudeckas
XUMHS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEeYeHUH YCTONYMBOTO
pPa3BUTHS, B PEIICHUH TPOOJIEM HSKOJOTUYECKOW, DHEPTeTHUECKOW W THIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TakxKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3J0POBbIO M MPUPOIHOMN

cpene;
BJIQJCHUE  CHCTEMOW  XMMHYECKMX  3HAHWH, KOTOpas  BKIIFOYACT:
OCHOBOITOJIATalONINe TOHATUS — XUMHUYCCKHHM OJJICMEHT, aroM, SJIpO aroMa,

U30TOIIBI, SJICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aToOMHBIE OpOUTaIN, OCHOBHOE U
BO30YKJIEHHOE COCTOSHHUA AaToOMa, TUOpUIM3AlMsS aTOMHBIX OpOWTAJIel, HOH,
MOJIEKYJIa, B&JIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJIEHTHAs, HWOHHAs, MeETaZIMYecKasi, BOJOPOJHAs),
KPUCTAJUIMYECKAsE PEIETKa, XUMHUUYECKas peaklus, pPacTBOp, 3JICKTPOIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJOPOJHBIN TIOKa3aTeldb, OKHCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ deKT
XAMHUYECKOW PEAKIMU, CKOPOCTh XMMHUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJIUTHUUECKON TUCCOLUAINU, TMEPUOAUUYECKUN
3akoH [[.1. MenpaeneeBa, 3aKOH COXPAaHEHHUsI MACChI BELIECTB, 3AKOH COXPAHEHUS U
MPEBPAIICHUS SHEPTUM MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI S3BIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE MOHUMAHUA
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
MPEJCTABICHUS] O CTPOCHUU BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIDHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3Max XHMHUYECKUX
peaKkuuii, TEPMOAMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSAX  MX
MPOTEKaHUs, O XMMHUYECKOM PAaBHOBECUH, PACTBOpax M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTMYECKUE CBEJCHUSI O CBOMCTBaX, COCTaBE, IMOJYYCHUH M OE€301acHOM
UCIIOJIb30BAHUU BAYKHEUIIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOU
NEATENTbHOCTU  YENOBEKa, OOIMX  HAYYHBIX  NOPUHIUIAX  XUMHUYECKOTO
MIPOU3BOACTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBISATH XapaKTEpHBIC NMPHU3HAKU TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHITHUS MPH
ONMCAHUY HEOPTaHMYECKUX BEILECTB U UX MPEBPACHUI;



c(hOpMHPOBAHHOCTh YMEHHS MCIOJb30BaTh XWMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GOpMYJT BEIIECTB M  yPaBHEHHH  XMMHYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTJEIBHBIX
BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEIEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XUMHYECKOM CBs3U (KOBaJEHTHAs,
WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJA XMMHYECKOW CBSI3M W THMNA KPUCTALIMYECKON peméTku, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MBI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh ~ yYMEHHWI:  KJacCcU(ULIHMPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH O Pa3TUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyrouux BeIIeCTB, TEIIOBOMY 3(h(eKTy peakuuu, U3MEHEHUIO
CTETICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOIUYECKOro 3akona Jl.
N. MenpaeneeBa u J€EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOrO IEPHUOIOB
[Tepuonnueckoit  cucremsl  J.MI.  MenageneeBa,  UCHONB3ysS  MOHATHUA
(QHEPreTUYECKHE YPOBHM», «IHEPTETUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXJAEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS! CBOWCTB XMUMHYECKHX DJIEMEHTOB U HX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MeHneneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

c(OpMHPOBAHHOCTh ~YMEHHM: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBAaTh CYHIHOCTb: OKHCIMTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABIICHMS 3JIEKTPOHHOrO OajaHca
ATUX PEAKIUH; peakuil MOHHOrO OOMEHa IMYTEM COCTaBJICHUS HUX IMOJHBIX M
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUW  THUAPOIM3A;  pEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUA);



c(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH IMPOTEKAHMS
XUMHUYECKUX PEAKIMA C Y4ETOM HMX DHEPreTHUYECKUX XapAKTEPUCTHUK, XAPAKTEP
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOT0 PaBHOBECHUS MO/l BIUIHUEM
BHEWIHUX Bo3zaeicTBull (npunuun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKT€pU30BaTb XUMUYECKUE PpEaKIIUH,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO IOJTYYEHUS CEpPHOM KHUCIOTHI, aMMHMAKa,
oOue Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOJCTB; LIEIE€CO00Pa3HOCTh
OPUMEHEHUS] HEOPraHWYECKUX BEUIECTB B MPOMBILIIIEHHOCTH U B OBITY C TOYKHU
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUSI SABJIEHMA MpUPOJbl — HAOII0JIEHUe, H3MEpPEHUEe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIH), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TH 3HaHUSI IIPU IKCIIEPUMEHTAJIbHOM HCCIIEIOBAHUH BELIECTB
U Ul OOBSICHEHUS XHMHMUYECKUX SIBJICHUH, HMMEIOUIMX MECTO B MPHUPOJE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHMS BBISABIISATH B3aUMOCBSA3b XUMHYECKUX 3HAHUH C
HNOHATUAMU WU NPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB IS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHSTUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHLEHTpALUs»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMM; 3HAaY€HUsS BOAOPOIHOIO MOKa3aTesh pacTBOPOB KHUCIOT M WIENIOYEH ¢
M3BECTHOM CTENMEHbIO AMCCOLMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
OPOAYKTA PEaKUUH, €CIU OJHO M3 MCXOJHBIX BELIECTB JAHO B BHJE PACTBOpA C
OTIpeIeIEHHON MAaCCOBOM TTOJIEH PacTBOPEHHOTO BEIECTBA WM JAHO B M30BITKE
(MMeeT TpUMECH); NOJM BbIXOJA NPOAYKTa peakluuu; OOBEMHBIX OTHOIICHHI
ra3os;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh W IPOBOAUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOINBIO WHAMKATOPOB, W3YYECHHE BIIHSHMUSI
pa3auuHBIX  (AaKTOPOB Ha  CKOPOCTh XUMHUYECKOW  pEaKkluu, pelieHHe
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
COOJIIOIEHHEM IPAaBWJI O€30MAaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh Lelb HCCIEAOBaHUSA, MPEJICTaBIATh B
pa3anyHoOi (opMme pe3yiabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLECHUBATh UX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTb YMEHHI: COOJIIOIaTh MPaBWIa MOJb30BAHUS XUMUYECKOU
nocynod u JabopaTopHbIM OOOpyIOBaHHEM, OOpalleHUs ¢ BEIIeCTBAaMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OMBITOB, YKOJOTUYECKH I1€7eCO00pa3HOro TMOBEAECHUSI B OBITY W TPYJIOBOH
JEATEIBHOCTA B ILIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHON
cpenbl W JOCTHXKEHHS €€ YCTOMYMBOI'O Pa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICUCTBUSI HA >KUBBIE OPraHU3Mbl ONMPEICIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi mHbopManun, UHTEpHET U IpyTHe), KPUTHUECCKU
aHAJTM3UPOBATh XUMHUUECKYIO0 MHGOpMAIIMIO, IiepepadaThiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.
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Pa3nen 3. Kuciopoacoaep:kamue oprannyecKue coeTHHeHUs1
3.1 Crnuptsl. deHon 11 1 https://m.eds00.ru/TJI36WGJ5
KapOoHuIbHBIE COETMHEHNS: AJIbJETUIBI U
3.2 keToHbl. KapOoHoBbIe KHcoThl. Cl10KHBIS 21 1 https://m.edso00.ru/0O2NWGJZU2

3¢upsl. XKupst



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 VYrineBosl 9 https://m.edso0.ru/962BY GF10
Hroro no pazneny 41
Pa3pnen 4. Azorconepaxaiiue opranudeckue coeJHHEHUsI

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 12 https://m.edsoo.ru/K8B3H5PS1
Wroro no pazueny 12
Paspnen S. BoicokoOMO/IEKY ISIpHBIE COCAUHEHUSA

5.1 BbicOKOMOIEKYIISIpHBIE COEUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB 110 102

[NPOI'PAMME



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

11 KVIACC

HaumeHoBaHMe pa3iesioB U TeM

KoanuyecTBO 4acos

DJIeKTPOHHBIE (U(pPOBHIE)

Ne i/t Kontpoabubie | IlpakTuueckue
NMPOrpamMMmbl Bcero o0pa3oBaTebHbIE PeCypChl
padoTsbI padoThbI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii
IT
1.1 SO I L epHONTRCcKast CHOTEMa 9 https://m.edso00.ru/R39EAGJIPC
XUMHYECKHX d1eMeHToB /1. M.
Meuneneena
C .M 0
1.2 TPOCHIE BEMECTEa. VIHOTOObpasHe 11 1 https://m.edso0.ru/WA4FD2VJF8
BEIIICCTB
1.3 XVUMHYECKUE PEAKIINH 19 1 3 https://m.edsoo.ru/lQHDJZGESH
Htoro mo pazneny 39
Pasnen 2. Heopranuueckasi Xumust
21 Hewmerannb 31 https://m.edsoo.ru/9NCC2YQRJ
2.2 MeTtambl 23 https://m.edsoo.ru/YEU9WRJ21
Wroro no pazueny 54
Paznen 3. Xumusi v :KU3Hb
M X
3.1 CTOABT TOSHAHIA B XHNMIIL. AHMILLH 9 https://m.edso00.ru/2Q4016NXK
JKU3Hb
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 4 8

[NPOI'PAMME



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




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koaun4gecTBo yacoB

KonTpoabHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3Y4eHU S

DJIeKTPOHHBIE M (pOBLIE
o0pa3oBaTe/bHbIE PeCypChl

IIpenmer u 3HaueHUE
OPraHU4eCKOW XUMUH,
MpeJcTaBIeHHEe 0 MHOr000pa3uu
OpPraHUYEeCKHUX COETUHEHUIN

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

DNEeKTPOHHOE CTPOEHUE aTOMa
yriepo/ia (OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHUS).
BaneHTHbBIE BO3MOKHOCTH aTOMa

yriepona

https://m.edso00.ru/ODI6 T8LIR

XuMH4ecKas CBSI3b B
OPraHUYECKUX COCIMHEHUSAX.
Mexanu3mbl 00pa3oBaHUs
KOBAJIEHTHOM CBSA3H, CIIOCOOBI
pa3phiBa CB3EH

https://m.edso00.ru/C42CCDY5S

Teopust cTpoeHUsT OPraHUYECKUX
coenuHenuit A. M. bytneposa

https://m.edsoo.ru/MIAFQ4PQ0O

Buzb! u3omepun: ctpykrypHas,
IPOCTPAHCTBEHHAsL.
OnexTpoHHbIE (P (PEKTH B
MOJICKYJIaX OPraHNn4YCCKUX
COCAUHEHUN

https://m.edsoo.ru/GN3QZ8AHX

[IpencraBnenue o

https://m.edsoo.ru/P6AQNQOU22



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

KJIacCH(pUKALUU 1
CHUCTeMaTHUYeCKash HOMCHKIJIATypa
(IUPAC) opraHn4eckux BEIIECTB

Knaccudukanus peaxiuii B
OpraHUYECKOU XUMUHU

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

CucreMarusaims u 0000meHne
3HaHUH 110 TEME

https://m.edso0.ru/SKOA3EB67

AJIKaHbI: TOMOJIOTUYECKUH DA,
obmras popMysa, HOMEHKIATypa
U U30MEPHUs, IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

11

dusznyueckre U XUMHUYECKHE
CBOICTBA aJIKAHOB

Haxoxnenue ajikaHOB B

npupojie. CriocoOsI MOTydeHUs 1
NPUMEHEHHE aJIKAaHOB

https://m.edsoo.ru/GV8LNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankansl: obmas Gopmyina,
HOMEHKJIATypa B U30MepHs,
0COOECHHOCTH CTPOEHHS U
XAMHUYECKHX CBOKMCTB, CIIOCOOBI
MOJYYCHHUS ¥ IPUMCHEHUE

https://m.edsoo0.ru/Q4B59001A

13

Pemienue pacu€THbIX 3a1a4 Ha
OnpeaeIeHue MOJIEKYIISIPHOM
(GOpMYITBI OPTaHUIECKOTO
BCIISCTBA 10 MACCOBBIM JIOJISIM
aTOMOB 3JIECMEHTOB, BXOISAIINX B
ero coctas. CucreMaTu3anus u
000011IeHIE 3HAHM 10 TEME

https://m.edsoo.ru/ED66JALEK



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

14

AJIKEHBI: TOMOJIOTUYECKUH PSI,
obmas GopMya, HOMEHKIATYpA,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
Monekyin. CTpyKTypHast U 1IUC-
TpaHC-U30MEPHS ATKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

du3nyeckue U XUMHUUECKHE
CBOMCTBa ankeHoB. [IpaBuio
MapkoBHHKOBa

https://m.edso00.ru/6XZHRIRTW

16

CniocoOblI nony4eHus u
[IPUMEHEHHE aJIKEHOB

https://m.edso0.ru/YS8ODCR6ZN

17

[paktuyeckas padora Ne 1 o
teMme "[losrydeHne aTuieHa u
M3y4YEHHUE €ro CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenue pacu€THbIx 3a1a4 Ha
OIpEeIEIICHUE MOJIEKYIIIPHOU
(bOpMYyITBI OPraHUIECKOTO
BEILIECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

AJKaJTMeHBI: CONPSHKEHHEIE,
U30JIMPOBAHHBIC,
KymynupoBaHHbIe. OcOOEHHOCTH
AIIEKTPOHHOT'O CTPOCHUS

https://m.edsoo.ru/EKDS1U5UV

20

XHUMHYECKHUE CBOMCTBA
CONPSIKEHHBIX TNEHOB

https://m.edso0.ru/M356GLRBE

21

Crioco6bI mostyueHus u
NPUMCHEHHE aJIKaINCHOB

https://m.edso0.ru/KT8M1N272

22

AJIKUHBI: TOMOJIOTUYECKUH PS/I,
obmas gopMyiia, HOMEHKIIATYpA,

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
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

3JIEKTPOHHOE U
POCTPAaHCTBEHHOE CTPOCHHUE
MOJIEKYI, (PU3HUECKHE CBOMCTBA

23

XMUMHUYECKHE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/MQ7A03SUC

24

KauecTBeHHbBIC peakIiy Ha
TPOMHYIO CBSI3b

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

25

Crioco0bI nostyueHus u
NPUMCHEHHE aJIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3amay: pacy€Tsl Mo
YPaBHEHUIO XUMHUYECKOU
peakiuu

https://m.edso00.ru/Q7XMPZSRF

27

Cucremarusanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/19DNOP1NS8

28

ApeHbl: TOMOJIOTUYECKUN P,

obmrast hopMyiia, HOMEHKIIATYpa.

DJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1 O€H30J1a M TOIyoJa, UX
(bu3uYecKre CBONCTBA

https://m.edsoo.ru/M\WVNNGDLBK5D

29

XUMHUYECKUE CBOMCTBA apEHOB:
peaKury 3aMeICHUS

https://m.edsoo.ru/FCNHX9WY'1

30

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIMK MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0eHHOCTH XUMUYECKHUX
CBOMCTB CTHUpPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Peuienue pacu€THbIx 3a1a4 Ha
ONpEIENEHUE MOJIEKYIIPHOU

https://m.edso0.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
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

(bopMyIIbl OpraHU4YECKOrO
BEIIECTBA

33

Crioco0bI nostyueHus u
NpUMEHEHHE apeHOB

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

34

['eHeTHUECKAs CBSI3b MEXKILY
Pa3IMYHBIMU KJIaCCaMU
YIII€BOAOPOAOB

https://m.edsoo.ru/AX7QM5T7F

35

Pacuérel o ypaBHEHUAM
XUMUYECKHUX PEaKIIUi.
CucreMmaTu3amus 1 00001meHne
3HAHMH 110 TEMe

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

36

IIpuponusrii ras. IomytHele
HEe(TSHbIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

KaMenHbIit yroyib 1 IpOYyKThI
ero nepepadboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hed1p 1 ciocoOsr e€
nepepabotku. [IpumeHeHne
MIPOJIYKTOB TIepepaboTKu HePTH

https://m.eds00.ru/ORE9Y2CYG

39

I'eneTndeckas CBA3b MEXKAY
Pa3JIMYHBIMU KJIACCAMHU
YII€BOIOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

["anoreHOnpOU3BOIHBIC
YIIJIEBOJOPOIOB: JIEKTPOHHOE
CTPOCHHE; pEeaKIIuH 3aMEICHHS
rajioreHa

https://m.edso0.ru/XX94BSSGR

41

JlericTBueE mMIea04YeH Ha
rajJoreHIPOU3BOIHBIC.
BzanmopeiicTBre

https://m.edso0.ru/FF11CTOKA



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
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

JUrajgoreHallkaHOB C MarHueM U
ITTHKOM

42

Cucremaruzanus u 00001IeHNe
3HaHUH 10 pasnueny
"VYrneBonopoapr"

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

43

KonTponbHas pabota no teme
"VraneBonopozst"

https://m.edsoo.ru/EJH90TT50

44

[IpenenvHBIC OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHH Psif,
obmas gopmyia, CTpoeHHE
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Ki1accu(uranms,
buznueckue cBoiicTBa

https://m.edsoo.ru/ISNSKPMLB

45

XMUMHYECKUE CBOUCTBA
MpEIETbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

Crioco6bI nostyueHus u
IPHUMEHEHHE OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3¢upbl: HOMEHKIIATYpa
U U30MepHsi, 0COOCHHOCTH
(U3HMYECKUX U XUMHYECKHX
CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaToOMHBIE CITUPTHI:
STWJIEHTJINKOJb U TJIMLEPHH, UX
¢u3nuecKre 1 XUMUYECKHUE
CBOMCTBa

https://m.edsoo.ru/KMYAEG5AX

49

CnocoOsI oydeHus u

https://m.edsoo.ru/EU9L4B5H6



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
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

[IPUMEHEHNE MHOIOaTOMHBIX
CIIUPTOB

50

DeHOJI: CTPOCHUE MOJIEKYJIBL,
¢du3nueckue CBOUCTBA.
TokcuyHoCTh (heHoma

https://m.eds00.ru/0117TP1EX

51

Xumudeckue cBoMcTBa (heHoma

https://m.edsoo.ru/DRURODFRJ

52

Crioco0bI nostyueHus u
NpUMEHEeHHe QeHoa

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

53

[TpakTrueckas padota Ne 2.
Pemenue skcriepuMeHTaIbHBIX
3a1a4 no teme "CrnupTsl U
benonsr"

https://m.edso0.ru/SHIGNHMGK

54

55

Cucremarusanusa U 00001eHne
3HAHUH 110 TEME

AJ'II)Z[CFI/IJIBI 1 KCTOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHHJILHOH TPYIIIEI,
TOMOJIOTHYECKHUE PSIBI, 001IIast
dbopmyna, u3oMepus U
HOMEHKJIaTypa

https://m.edso00.ru/J7BOQOWB6

https://m.edsoo.ru/DHUDYUVGN

56

ANbIETUBI U KETOHBI:
dbuznyeckre CBOMCTBA; peakluu
MIPUCOEANHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

Peakinu okucieHus u
KaueCTBEHHbBIC PEAKIINU
alIBJIETUI0B U KETOHOB

https://m.edso0.ru/MT7LK3HUT

58

CnocoOsI noydeHus
aJbACTHIOB U KETOHOB

https://m.edso0.ru/KOSEDOZNC



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

OHOOCHOBHBIE TTPE/ICITbHBIC
KapOOHOBBIEC KHCJIOTHI,
0COOECHHOCTH CTPOSHHSI UX
MOJIEKYIT

https://m.edso0.ru/3AG3MM12R

60

H3omepusi 1 HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX
¢du3nveckne CBOMCTBA

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

61

XUMHUYECKUE CBOUCTBA
MpeAEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/FG799CL7C

62

OcoOeHHOCTH CBOWCTB
MYpPaBbUHOM KUCJIOTBHI.
Muoroo6pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4Z0

63

Oco0eHHOCTH CBOMCTB:
HETNPeIeTbHBIX U
apoMaTUYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BICIIUX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/PO7B20AZG

64

Ilonsatue o IIPOU3BOAHBIX
Kap6OHOBI>IX KHCJIOT

https://m.edsoo.ru/ASMQKWR52

65

CnocoOsI oTydeHus u
IPUMEHEHNE KapOOHOBBIX
KUCJIOT

https://m.edsoo.ru/ZY83U872I

66

CrnosxHble 3(UpbI:
TOMOJIOTHYECKHUH psiJl, 001as
dbopmyna, u3oMepus U

https://m.edso0.ru/4AC5QIMALE



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

HOMEHKJIaTypa

67

dum3nyeckre 1 XUMHIECKHUE
cBoiicTBa 3¢pupoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenue pacuérHbix 3a1a4: 1mo
YPaBHEHUIO XUMUYECKON
peaKLKu, Ha ONPEICIICHUE
MOJIEKYJISIPHOM (hOPMYITBI
OPraHUYeCKOro BEIIECTBa

https://m.edsoo0.ru/K51200HVD

69

[Tpaktuueckas paGora Ne 3.
Pemenne sxcriepuMeHTaIbHBIX
3az1a4 no teme "KapOoHOBbIE
KucIoThl. CrioskHbIE YQHUPHI"

https://m.edsoo.ru/OGEJG1Z6Q

70

Kupsl: ctpoenue, puznueckue u
XUMHYECKHE CBOMCTBA
(ruzmpoinus)

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

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COJIEpKAIINX OCTATKU
HETIPEIeNIbHBIX )KUPHBIX KHCIIOT.
’Kupsl B npupoje

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

72

MpbIa KaK cOJau BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Morolee aeiicteue. [lonstue o
CHUHTETHYECKUX MOIOIIUX
cpeactBax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I"eneTnmueckas cBSI3b
YIJIEBOAOPOJOB U
KUCIIOPOACOAEPKALINX
OPraHUYEeCKUX BEIIECTB

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
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

74

Pacué€tsl o ypaBHEHUAM
XUMUYECKHUX PeaKIni

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremaruzanusa ¥ 00001eHnE
3HaHUH 110 TEME

https://m.edsoo.ru/SSWMS8F7D7

76

OO61mas xapakTepUuCTHKa
YTJIEBOJIOB M KJIacCU(DUKAIUS
YTJIeBOJOB (MOHO-, TU- U
MOJIMCaXapubl)

https://m.edso00.ru/01RIX8HGR

77

MoHocaxapuabl: pU3nIecKue
CBOMCTBA U HAXOXJICHHUE B
IpUpo/Ie

https://m.edso0.ru/8SDKMBGIF6

78

79

80

[IpuMmeHeHue riroKo3sl, €€
3HAYEHUE B )KU3HEIEATEIBHOCTH
OpraHu3mMa

Hucaxapunapl: caxaposa,
MaJIbT03a U JIaKT03a.
Haxoxnenue B mpupojie u
MIPUMEHEHUE JUCaXapuioB

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIeKYI, (U3NIECKHEe U
XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE

https://m.edso00.ru/6LS9BLN9Q

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

https://m.edso0.ru/52Z6UKUNG

81

[TonsaTre 00 UCKYCCTBEHHBIX
BOJIOKHAX

https://m.edso0.ru/CPO60DRNM

82

Pemenne pacyeTHbIX 3a1a4 HA
OIIpelelICHUE JOJIU BBIXOJa
IIPOAYKTA PEAKLUU OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
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

83

Cucremarusanusa u 00001eHne
3HAHUU MO pa3aeity

https://m.edsoo.ru/YTA71S0GH

84

KonTtponsHast paboTa 1o teme
"Kucnoponacoaepxaiune
OpraHuYecKHue coequHeHus"

https://m.edso00.ru/40ZT3216M

85

AMuHBI: Ki1accudukans,
CTPOEHUE MOJICKYJI, 001Ias
dbopmyna, nzomepus,
HOMEHKJIaTypa U (PU3NYECKUE
CBONCTBA

https://m.eds00.ru/64T9T10Z2V

86

XUMHUYECKUE CBOMCTBA
anudaTHIECKUX AMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWIIMH: CTPOCHHE aHWINHA,
0COOEHHOCTH XUMHUUYECKUX
CBOWCTB aHWUJINHA

https://m.edsoo.ru/FRTQ7TUDA

88

89

Crioco0bI nostyueHus u
NpUMEHEHHE au(aTHIECKIX
aMHUHOB

AMMHOKHCIIOTBI: HOMEHKJIaTypa
U u30Mepus, GU3nIecKre
cBoiicTBa. OTAENbHbIE
NPEJCTABUTENN (.-AMUHOKUCIIOT

https://m.edsoo.ru/LCF82MVKH

https://m.edsoo.ru/ROIQFGFVC

90

XuMH4YecKre CBONCTBA
AMUHOKHCJIOT, X
OHMOJIOTHYECKOE 3HAUEHHE
amuHokuciioT. CUHTE3 U
TUAPOIIN3 METTUIOB

https://m.edsoo.ru/16QZ981XZ

91

benku kak npupoHbie

https://m.edsoo0.ru/C031GD96B



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
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

MOJIUMEPBI; CTPYKTYPHI OEJIKOB

92

XHUMHYECKHUE CBOMCTBA OEJIKOB

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

93

AzoTcoaepixaiiue
reTepOLUKINYECKHUE
coenuHeHus. HykiienHoBbIe
KHCJIOTBI: COCTaB, CTPOCHUE H
Ounosnoruyeckas poJib

https://m.edso00.ru/6A9U8JK1G

94

[Ipaktuyeckas padora Ne 4.
Pemenue skcrnepuMeHTaIbHBIX
3a/1a4 1o TeMe
"A3oTcoaepkaiire
OpraHuYecKue coequHeHus"

https://m.edso0.ru/NC46Z2YR7

95

[Tpaktuueckas paGora Ne 5.
Pemenune skcriepuMeHTaIbHBIX
3a/1a4 o TeMme "PacriozHaBaHue
OpTraHUYECKUX COCTMHCHUI"

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

96

KonTponbHas paborta o Teme
"A3oTcoaepxaiiue
OpraHUYeCKUe COeAUHEHUS "

https://m.eds00.ru/R6906G80U

97

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI U METOJIbI UX
CHUHTE3a —II0JIMMEPU3ALMS U
IOJIMKOHICHCALIHS

https://m.edso00.ru/7SVQS1I0N

98

[Inactmaccel. YTunuzanus u
nepepaboTKa MIacTuKa

https://m.edso0.ru/IU7EQ648Y

99

DnacToMephl: HaTypaJIbHBIN
CHUHTETHYECKHE KayuyKu. Pe3nHa

https://m.eds00.ru/SO6ALFPLS



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
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

100

BounokHna: HaTypalibHbIe,

HNCKYCCTBCHHEBIC, CHHTCTUUCCKUC.

ITosmmMeps! cienuaabHOrO
Ha3HA4YCHUS

https://m.edso0.ru/DQOJRVK4H

101

[TpakTuueckas padorta No 6.
Pemenune skciepuMeHTaIBHBIX
3aJs1a4 1o reme "Pacrio3naBanue
IJIACTMACC Y BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

OO000I1IeHHE ¥ CUCTEMATH3aIIUS
M3YYEHHOTO MaTepHasia 1o TeMe
"BpICOKOMONIEKYIISIPHBIE
coenuHCHHU"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acos

KoHTpoabLHbBIE
Bcero P
padoTsbI

[IpakTnyeckue
padoThbI

Jara
U3y4YeHu st

DJIeKTPOHHbIE M (]poOBbIE
o0pa3oBaTe/bHbIe pecypchl

Atom. CocTaB aTOMHBIX fJIEp.
XuMu4deckuit 3eMeHT. M30Tonbl

https://m.edsoo.ru/NOPBJ3G7J]

CrpoeHue 3IeKTPOHHBIX 000JI0UYEK
aTOMOB, KBAHTOBBIC YHCJIa

https://m.edsoo.ru/9MTBPF8U5

Knaccudukanus XuMHIECKUX
3JIEMEHTOB (S-, p-, d-, f-3memeHThI)

https://m.eds00.ru/MDGLT301C

PacnpeﬂeneHHe OJICKTPOHOB I10
ATOMHBIM Op6I/ITaJI${M

https://m.edsoo.ru/HN5VJIRET?2

DNeKTPOHHBIC KOH(UTypaIH
aTOMOB DJIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUN

https://m.edsoo.ru/56 M011PUG

DJeKTpOHHBIE KOHPUTypauu
HOHOB. DIIEKTPOOTPULIATEIEHOCTh

https://m.edsoo0.ru/3ZORH4PQL

[Tepuonuueckuii 3aKOH U
[lepnonnueckas cucrema
XUMUUYecKux ayemenToB 1. .
MeneneeBa, CBA3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMCHTOB
1 00pa3yeMbIX UMH MPOCTHIX U
CJIO’KHBIX BEIIECTB IO TPYIIIaM H

https://m.edsoo.ru/M2BG8LOQGU



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

nepuoaam

Cucremarusanus 1 00o0ueHue
3HAHUH 110 TEME

https://m.edsoo.ru/FOHY MABMC

10

Bunnl xuMudeckou cBsI3H.
MexaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHOM CBSI3U. BogopoaHas
CBsA3b. MEeXMOJIEKYIISIpHBIC
B3aMMOJCHCTBHUS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTE M BallcHTHEIC
BO3MOKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI
C UX T€OMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpeacraBieHuss 0 KOMIUIEKCHBIX
COEIIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.
Tunbl KPUCTATUTMYECKUX PEIIETOK
M CBOMCTBA BEIIIECTB

https://m.edsoo.ru/4A0CASLVY3

14

[lonsiTHE O TUCTIEPCHBIX
cucreMax. IIpencrasienue o
KOJUIOMJIHBIX pacTBOpax

https://m.edsoo0.ru/8QWSNJMIO0

15

HctrHHBIE pacTBOPHI:
HACBILLIEHHbIE U HEHACHIIICHHBIE,
pacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoObI BBIpaKEHUS
KOHIIEHTPALIUU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
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

17

Pemrenue 3amgau ¢

HUCIIOJIL30BAaHUEM MMOHATHH

""MaccoBast 107151 paCTBOPEHHOTO
nn

BelecTsa', "MosgpHas
KOHLeHTpauus"

https://m.edsoo0.ru/9YY GI9X6FN

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

Cucremaruzanus U 00001eHne
3HAaHUH 110 TEME

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

20

KontponbHas paboTa mo TeMam
"CTpoeHnue aToma.
[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XAMUUYecKux 3yemenToB 1. 1.
Menaeneesa", "Ctpoenue
BemecTBa. MHOrooOpaszue
BelecTB”

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

21

Knaccudukanms XxumMuaeckux
peaKuUii B HEOPTaHUYECKOU U
OpraHUYeCcKON XUMHUU. 3aKOH
COXPAaHEHHS MacCChl BEILIECTB;
3aKOH COXpaHEHUsS U
MIpeBpaIEHUS YPHEPTUU TTPU
XUMHUYECKHUX PeaKIMsIX

https://m.edsoo.ru/ZOMZMS8REE

22

TeruoBbie 3 HEKTH XUMUYECKUX
peaxkuuii. Tepmoxumuueckue
ypaBHEHUs

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

23

Brrunciienus o ypaBHEHUSIM
XUMHYECKHUX PEAKIUN U

https://m.edsoo.ru/\V5WAVUXO0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TEPMOXUMHNYECKUM YPABHCHUAM

24

CKOpoCTh XMMHUYECKON peaKIiH,
€€ 3aBUCUMOCTB OT Pa3JINYHbIX
¢akropos. Katanus u
KaTaJln3aTopbl

https://m.edsoo.ru/DSEHND9EL

25

T'omorennsie u T€TCPOrCHHLIC
peaxiuu

https://m.edsoo.ru/RN8POZ7YO

26

[Ipaktuyeckas padora Ne 1 o
TteMe "BnusiHue pa3nnyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

https://m.edsoo.ru/NGQO5JTY7

27

28

29

OO6patumeble U HEOOpaTUMBbIE
peakuu. XUMHUYECKOE
paBHOBECHE

[IpaxTrueckas pad6ora Ne 2 o
teme "BiusiHue pa3nuyHbIx
(akTOpPOB Ha MOJIOKEHUE
XUMHUYECKOT'O paBHOBECHS"

DIIEKTPOJIUTHYECKAS
nuccormanus. CHUIIbHbBIE U ci1a0ble
31eKTposnuThl. CTENEeHb
JUCCOLIUAIIUU

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMBG65DAVK

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

30

HonHoe npounsBeieHne BObI.
Cpena BOOHBIX pacTBOPOB.
Bonopoausiit nokazarens (pH)
pactBopa

https://m.edsoo.ru/7S6FNI1YU

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKE B PACTBOPAX

https://m.edsoo.ru/L5SHMAMHLJ



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
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

JEKTPOJIUTOB

32

[paktuyeckast padora Ne 3 o
TeMe "XUMUYECKUE PEaKIIUU B
pacTBOpax 3JIEKTPOIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKUCIIUTEIIFHO-
BOCCTAHOBUTEJIHHBIC PEAKITHH.
Baxneimme OKUCIUTEIN U
BOCCTAaHOBHUTEIIN

https://m.edsoo.ru/AF9ATHSZT

34

MeTo/ 311eKTPOHHOTO (3JIEKTOHHO-
HOHHOTO) Oananca

https://m.edsoo.ru/LCSPR4PCZ

35

DIIEKTPOJIN3 PACTBOPOB U
pacIuUIaBoOB BEIIECTB

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

36

Pemenne 3a/1a4 Pas3JIMIHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenne 3a/1av Pas3JIMIHbIX TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

CucreMmarusanus 1 00001eHne
3HAHUHU 110 TeMe "XUMUYECKUE
peakuun"

https://m.edsoo.ru/O0CUUKMF1

39

KontponbHas padoTa 1o Teme
"Xumudeckue peakiuun"

https://m.edso0.ru/E120ZSNS2

40

ITonoxeHue HEMETAJJIOB B
[Iepuonnueckont cucreme
XUMHUYeCKuX djiemenToB 1. U.
Meunneneesa 1 0COOEHHOCTH
cTpoeHus ux aromoB. duznyeckue
CBOMCTBA HEMETAJIJIOB

https://m.edso00.ru/S2TI11G534

41

AJnoTponusi HeMeTayuIoB (Ha
pUMepe KUCIOPOAa, CEPBI,
dbocdopa u yriepomaa)

https://m.edsoo.ru/DKHVETX6S



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
https://m.edsoo.ru/DKHVETX6S

42

Bonopona: nonyuenue,
¢du3znueckue 1 XUMUYECKHE
cBorcTBa. ['uapuael

https://m.edsoo.ru/EOAB3TJZ2

43

T"anoreHel: HaX0XIECHUE B
MIPUPOJIE, CIOCOOBI MOTYYESHHUS,
(bu3nvIecKre U XUMUIECKUE
CBOMCTBaA

https://m.edso00.ru/8ESM200XI

44

l'anorenoBonopoxasl. Baxuernmue
KHCIIOPOJCOAEpKaIINe
COEJIMHEHUS TaJIOTEHOB

https://m.edsoo.ru/FWWH6A36J

45

JlaGopaTopHbIe ¥ POMBIILICHHBIE
CIIOCOOBI TIOYICHHSI TAJIOTCHOB.
[IpumeHeHue rajJoreHoB u ux
COeIMHEHUI

https://m.edso0.ru/ULSR2WQ2T

46

[IpaxTrueckas padora Ne 4.
PeHIeHI/Ie 3KCHepI/IMCHTaJ'II)HBIX
3aga4 o teMme "["anoreHsr”

https://m.edsoo.ru/VJHPYU202

47

Kucnopoa: nabopatopHsie u
IIPOMBIIIICHHBIE CITOCOOBI
noJiyueHusi, Gu3nyecKue u
XUMHUYecKHe cBoiicTBa. O30H.
[IpumeHeHne KkucIopoia U 030Ha

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

48

OKCHUIbI M IEPOKCHUIBI

https://m.edsoo.ru/AMRVPMOAI

49

Pemenne 3aJa4 pa3JIM4YHbIX TUIIOB

https://m.edso0.ru/Q8L50HZYY

50

Cepa: HaxOX/eHUE B IPUPOJIE,
crocoObl ony4deHusl, pusnaeckue
Y XUMUYECKHE CBOUCTBA

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

51

CepoBoaopon, cyabhumbt

https://m.edsoo.ru/PMQO9PHT23



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

Kucnoponaconepxamue
coenuHeHUs cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KUCJIOTHI

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

53

[Ipaktuyeckas padota Ne 5.
Pemenne sxcriepuMeHTaIBHBIX
3amad no teme "Cepa u e€
coerHeHus"

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

54

A3OT: HaX0XJIEHHE B MPUPOJIE,
crocoObl onmy4YeHusl, (pusnaeckue
M XMMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUIBI

https://m.edsoo.ru/IZPKQO7C4P

55

Kucnoponconepxanme
coeuHeHus azora. OcoO0eHHOCTH
CBOICTB a30THOI KUCIIOTHI

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

56

[IpumeneHune a3ota u ero
coelMHEHUI. A30THBIE y100peHus

https://m.edsoo.ru/MO1P0340QF

57

docdop: HaxoKIEHUE B IPUPO/IE,
crocoObl onmydeHusl, pusndeckue
U XUMHYECKHE CBOMCTBA.
®ochunst u pochun

https://m.edsoo.ru/PXZ01Z0QS0

58

Oxcunst hocdopa,
(bocdopconepxaliie KUCIOTHI.
Comu dochopHOH KHCITOTHI

https://m.eds00.ru/00ZT28DNQ

59

[Ipumenenue pocdopa u ero
coenuaenunit. dochopHeie
ynoopeHus

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

60

[TpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTaIbHBIX

https://m.eds00.ru/97LCBY XY2



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

3a1a4 1o Teme "A3ot u dochop u
nX coenuHeHus"

Yraepoa: HaX0XIAECHUE B IPUPOJIE,
AJUTOTPOIIHBIE MOIUDUKALINY;

61 https://m.edsoo.ru/IWDS30TDR
(bU3MYecCKue U XUMUICCKUC
CBOICTBA, TPUMEHEHUE
Oxcup yriepona(ll), oxcun

62 yraepona(lV), yroapnas kucnora https://m.eds00.ru/6DLNT13TE
U €€ conu

63 Pemenue 3a1a4 pa3imyHbIX THITOB https://m.eds00.ru/PQWKCINJIX
Kpemnuii: HaxoxaeHue B

64 NPUPOJIE, CIOCOOBI MOy HCHNS, https://m.edso0.ru/R7FY3Y3BW
(bu3znueckue u XUMUYECKUE
CBOMCTBaA

65 Oxenn kpemsns(1V), kpemnnenas https://m.eds00.ru/NTQOS329K
KHCJIOTa, CUITMKATBI
[IpumeHeHne KpEeMHUS U €T0

66 coenuneHuii. CTeKyo, ero https://m.edso0.ru/IXJ00600T
MOJTy4eHHUE, BUBI CTEKIIA

67 Pemenue 3aga4 pa3auyHbIX TUIIOB https://m.eds00.ru/S5319XD1S

68 CHCTGE/IaTmaum 1 0bobmenue https://m.edso00.ru/QCSGMOTFS
3HaHui mo teme "Hemeramsr"

69 Konrpomsnas padora no Teme https://m.eds00.ru/VPSTFCAFI
"HemeTamer"
Amnanus pe3ynbpTaToB

70 KOHTPOJIBHON PabOThI, KOPPEKIIUS https://m.edsoo.ru/LAOAON5J7
OIIMOOK

71 IlonoxxeHnre MeTaJJIOB B https://m.edso00.ru/57FR91QP1



https://m.edsoo.ru/IWDS3OTDR
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

[Tepuoauueckoit cucreme
XAMUYECKHX DJIEMECHTOB.
Oco0eHHOCTH CTPOEHUS
INEKTPOHHBIX 000JI0UEK AaTOMOB
METAaJlJIOB

72

O6mume ¢puznueckue CBOMCTBA
MeTtaioB. [I[puMeHenne MeTaioB
B OBITY M TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

CnnaBsl MetasuioB. Kopposust
METaJJIOB

https://m.edso0.ru/1V3XS7EXT

74

Pemenne 3aJ1a4 pa3JIM4YHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

76

DIEKTPOXUMHUYECKUN Psi
HanpspkeHud MeTanoB. O0mue
CHOCOOBI TTOJYYCHHUST METAJIIIOB

OO611as XxapakTepHUCTUKa METAJIOB
|A-rpynns [lepuoauueckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.
Hatpwuii u xanuii: nony4yeHue,
(bu3nyecKre U XUMHUYECKHUE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEILECTB U UX COCIMHEHUI

https://m.edsoo.ru/5SWJLF3Y LW

https://m.edsoo.ru/\W4VWNSJ5E

7

OOw1ast XxapakTepuCTHKa METAJJIOB
IHA-rpymme! [lepuoanueckoi
CUCTEMbI XMMUYECKUX 3JIEMEHTOB.
Maruauii 1 KaJIbLIMi: TTOTy4YEHHE,
¢bu3nyecKre U XUMHUECKUE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCAMHEHHIA

https://m.edsoo.ru/Q4YBTZ3RY

78

JKécTkocTh BOABI H CIOCOOBI €€

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



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

yCTpaHEHUs

79

ANIOMUHMI: TIOTyYEHHE,
¢bu3nvecKre U XUMHUECKUE
CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSIBQ6

80

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHHS,
UX IPUMEHEHUE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenue 3amad Pa3JINIHbIX TUIIOB

https://m.eds00.ru/ZCTJX7CQ3

82

[Ipaktrueckas padorta Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3a1a4 1o teme "MeTasuibl
[JIaBHBIX MOArpyMm”

https://m.edsoo0.ru/ZR9H28T3K

83

OO11as xapakTepuCTHKa METAJJIOB
no6ouHbIx noarpynn (b-rpymm)
[Tepuoanueckoit cucTemsl
XMMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

OuznyecKkue 1 XuMHUIECKHe
CBOIICTBa XpoMa u €ro
COCI[I/IHGHI/If/'I, HUX IPUMCHCHUC

https://m.edsoo.ru/EMH85BONN

85

Baxneiinme coeinHeHU
Maprania. [lepmanranar kanus,
€r0 OKHCIUTEIbHbBIE CBOMCTBA

https://m.edsoo.ru/TVZPFEX8X4

86

d)mnqecxne U XUMHUYCCKHUEC
CBOMCTBA JKeJIe3a U €ro
coenunenui. [lonyuenue u
MPUMEHEHUE CIUIABOB Keje3a

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

87

duznyeckre 1 XUMHUUECKHE

https://m.edsoo.ru/GET2L9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
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

CBOMCTBA MEJH U €€ COCIMHCHUH,
WX IPUMEHEHUE

88

duzngeckrue 1 XUMUUECKHUS
CBOMCTBA IIMHKA U €T0
COCJIMHEHUH, X MPUMEHEHHUE.
I'uapoKCOKOMIUIEKCHI IMHKA

https://m.edso0.ru/O4C5QKBEJ]

89

[paktuyeckas padora Ne 8.
Pemrenue skcnepruMeHTaIbHBIX
3a1a4 1o teme "MeTaibl
MOOOYHBIX TTOATPYIIT"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenne 3aJ1a4 pa3JIM4YHbIX TUIIOB

https://m.edsoo.ru/EI77TEUHQZ

91

92

O0001EeHUE U CUCTEMATU3 ALY
W3YYEHHOT'0 MaTepuaia 1o TeMe
"MeTtamibpr"

KonTponbhas pabora o teme
"Metas!"

https://m.edsoo.ru/NHKRDJUTS

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

93

AHanmu3 pe3yJbTaToB
KOHTPOJIBHOH paOOThI, KOPPEKIIHSI
[0)1185(310) 4

https://m.eds00.ru/KGZODOKTT

94

Ponb xumuu B obecrieueHun
YCTOWYUBOIO pa3BUTHUSA
yesoBedecTsa. [lonsarue o
Hay4YHBIX METOJAaX UCCIIECIOBAaHUS
BEILECTB

https://m.eds00.ru/SSTSRWKS8

95

Hayunble npuHIUIIEI OpraHU3aluu
XUMHUYECKOI0 IPOU3BOCTBA.
[IpomsbleHHbIE CITOCOOBI
IIOJIyYEHUS BKHEHUILNX BEILECTB

https://m.edsoo.ru/V4Y20W8UR



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
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

96

XUMUYECKOe 3arpsi3HeHue
OKpY>KaloIlei Cpebl U €ro
II0CJICACTBUA

https://m.edsoo.ru/HFYWAQ1VW

97

Xumus u 3A0POBBE YCIIOBCKA.
HeKapCTBeHHHe cpeacTBa

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

98

Xumus iy, Pons XuMum B
o0ecIieYeHHH MMUIIEBON
0e30macHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

Kocmernueckue u napgpromepHbie
cpencTsa. beiToBas xumus

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

100

XHMHS B CTPOUTEIBCTBE.
Bakneiilme CTpOUTEIIBHBIE U
KOHCTPYKLIMOHHBIE MAaTEPHUAJIbI

https://m.edsoo.ru/5SFX2N2T3J

101

XUMUS B CEIILCKOM XO3SMCTBE.
Opraanydeckue U MUHEPAITbHBIC
ynoopeHust

https://m.edsoo.ru/YY395R0QAJ

102

Cucremarusanus U 00001IeHIE
3HAHUH 110 TEME

https://m.edsoo.ru/IGMSCPOK9

OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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