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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamMma nmo XuMuU Ha YpOBHE CpeTHEro 00111ero oopa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06
obpazoBanun B Poccuiickoit dDexneparnuu», TpeOoBaHUN K pe3ysbTaTaMm
OCBOCHHMS (eAepalnbHOil 00pa30oBaTEIbHOM MPOrpaMMbl CPEIHETO OOIIEeTo
obpazoBanus(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoiu denepannu, peanu3yIommx OCHOBHEIE
oOpazoBarenbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeru pa3BUTHs
Bocnutanusi B Poccuiickoii @epepauuu Ha 1nepuon g0 2025 romay
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4Y€HHs 3aHMMAaeT BaXXHOE MECTO B
CUCTEME eCTECTBEHHO-HAy4yHOro oOpaszoBanus ywammxcs 10-11 xiaccos.
N3yuenue mnpenmMera, peanuzyeMoe B YCIOBHUSX JU(DPEpeHIIMPOBAHHOTO,
npouibHOrOo 00y4YeHusi, MPHU3BaHO O00eCeunuTh 00111e00pa30BaTEeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTay uX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HHU B COIIUYME, a TAKXKe
JUIsT  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzalusX  MNpodecCHuOHaIbLHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TMPUOPUTETHHIX
JTVCHUTLINH.

B mporpamme mo XWMuM Ha3HAUYE€HHE MpeaMeTa «XUMHSD TOIy4aeT
noJpOOHYI0O HWHTEPIPETAIMI0O B COOTBETCTBHM C OCHOBOIIOJAraroIIMMHU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIIEHHOCTH IIEJI€H, COJEpKaHusl,
pe3ybTaTOB OOYYEHHS W TPEOOBAHHMM K YPOBHIO MOATOTOBKHU BBITYCKHHKOB.
CBUIETENHECTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJHIEMbIE TPOTPAMMON TIO
XUMUU QYHKIIUN:

e  HMHPOPMAIMOHHO-METOINYECKAS, peaTn3alus KOTOPOM oOecreynBaeT
MOJIYYCHHE TIPEJICTABIICHUS O IENIX, COACp)KaHWHU, OOIel cTpaTeruu
oOy4eHHsl, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEJACTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpUBaET
ONpeNIeJICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIBHOCTH
U3y4YeHHS] yueOHOTO MaTepuaia, KOJMUYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; TTOAXO0I0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISL U OIIEHKHM O0pa30BaTENbHBIX JOCTIKEHUN OOYyJaromuxcs B
paMKax WTOTOBOHM aTTecTal B (OpME €IMHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YUCHUST XUMUH:

e yCTaHABIWBAET MHBAPUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00s13aTeIbHOE
JUTST M3YYEeHHS B paMKaxX OTICIBbHBIX MpoQuiieid, mpeaycMaTpuBacT
pacrpeneneHue M CTPYKTYpUPOBAHME €ro Mo KjiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pas/iesiaM Kypca;

e JaéT MPUMEPHOE paclpe/eieHre yueOHOTO BpEMEHH, PEKOMEHTyeMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e MpelyiaracT NPUMEPHYIO IIOCIECI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€TOM JIOTHUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e Ma€T METOJMYECKYID HWHTEpIpETAlnI0 Ieled ¢ 3a7ay  HU3y4YeHUs
mpeaMeTa Ha YIUIYOJIEHHOM ypOBHE ¢ YYETOM  COBPEMEHHBIX
MPUOPUTETOB B  CHUCTEME CpeAaHero  obmero  oOpa3oBaHUf,



collepKaTeIbHOM  XapaKTePUCTUKH  IUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOHM 00pa3oBaTEIbHOM MPOrpamMMBbl CPEAHETO OOIIETO
o0Opa3oBaHusl (JJMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), & TAKXKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUMI
00y4Jaromierocs o OCBOCHUIO COJIEPKaHUSI PEIMETA.

[To BceM Ha3BaHHBIM MO3ULIKAM B IPOrpaMMe MO XUMHUU MPEAYyCMOTpeHa
IPEEeMCTBEHHOCTh € OOYYEeHHEM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. 3a TIpeAellaMd YCTAaHOBJICHHOW MPOTpaMMONl TI0 XHUMHUHU
00s13aTeIbHOM  (MHBAapUAHTHOM) COCTABJSIONICH  cojep)kaHus  y4eOHOro
npeaMera «XUMHs» OCTa€Tcs BO3MOXKHOCTH BBIOOpa €ro BapUaTUBHOMN
COCTABJISIIOLICH, KOTOpas JIOJDKHA  ONPENENSIThCS B COOTBETCTBUHU  C
HaIpaBJIeHUEM KOHKPETHOTO Mpodusiss 00y4eHusl.

B cootrBeTcTBUMM ¢ KOHIENTyaidbHbIMU moJoxeHusMu PI'OC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOro W YIUIYOJIEHHOTO YpOBHEM B CHCTEME
muddepeHIupoOBaHHOTO 00yUYeHHs Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHUs
XUMHUSI HA YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaIpaBlIeH Ha pealnu3alluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHUYECKOTO
oOpa3oBaHMsI B paMKax HU3Y4YCHHUS CIEIUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX  JIUCHMIUIMH B By3aX M OpraHW3alusX  CPEIHEro
npodeccruoHanbHOTO O00pa3oBaHus. B 9Toil cBs3u M3ydeHHE TMpeaMeTa
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHE W YIIIyOJICHHE
TEOPETUYECKOM M TPAKTUYECKOM TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINUX
onpenei¢HHbpli npoguiab OO0ydeHHs, B TOM YHCJIE C MEpPCIEeKTUBOM
MOCJICYIONIETO TOJIYYeHHUs] XUMHUYECKOrOo 00pa3oBaHUsS B OpraHU3AIUsAX
npodeccronansHoro oOpazoBanus. Hapsmay ¢ atum, B cBete TpeboBanuiit ®I'OC
COO k maHupyeMbIM pe3ysibTaTaM OCBOEHUs (eaepaibHON 00pa30BaTeIbHOM
IpOrpaMMbl CpelHEro o00IIero o0pa3oBaHMs HU3y4YeHUE MpeaMera «XUMUS)
OPUEHTHPOBAHO TAaKK€ Ha peIIeHWEe 3ajad BOCIHUTAHUS U COIHMAIBHOTO
pa3BUTHS O0yYarolmuUXcsi, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIIICKTYaIbHBIX
YMEHUH, YMEHHUI pallioOHAIN3alMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JeSATEeIbHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMHu  mpeaMera  «XUMHUS» Ha  YpOBHE  YIUIyOJIIEHHOTO
U3YUYCHUS SBIAIOTCS yriayOia€HHBIE Kypchl — «Oprannyeckast Xumusi» u «O01as
U HeopraHudeckas xXuMus». l[Ipu omnpeneneHun MOAXOAOB K OTOOpPY U
CTPYKTYPHOM OpTaHM3aIlMU COJIEPNKAHUS ITUX KypCOB B MPOTpaMMe MO0 XUMHH
3a ocHoBY mpuHATH TnonoxeHus GI'OC COO o pasznmuuusx 0a3oBOro u
yrayOaE€HHOTO YPOBHEH U3YUSHUS TIPEeIMETA.

OcHoBy coaepxkanust KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpraHWYeCKass XUMHs» COCTaBISCT COBOKYITHOCTH MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSIINXCS K 0a30BOMY YPOBHIO M3yU€HHUS MIpeaMeTa. ITa cucTemMa
3HAHUH TIOJIy4aeT OMpeeIEHHOE TEOPETHYECKOE JOMOITHEHHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIIECTBEHHO OoNbImuii 00BEM  (PAKTOIOTHUECKOTO
MaTepuana. Tak, Ha YrJIyOJE€HHOM YpOBHE H3Yy4eHMs IpeaMera olOecredeHa
BO3MOXXHOCTh 3HAUUTEIHLHOTO YBEIUYCHHUS 00BEMA 3HAHUN O XUMUYECKUX
AJIEeMEHTaX M CBOMCTBAX WX COCIMHEHUM HAa OCHOBE PACIIUPEHUS U YIITYOJICHUS
MIPEICTABJIICHUI O CTPOSHUH BEIIECTBA, XUMHUECKOU CBS3H U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPAcCMATPUBAEMBIX C TOYKHA 3PEHUS XUMUYECKOUN
KHHETUKA W TEepMOAMHAMUKH. V3ydeHne NepuoguvecKoro 3akoHa U
[lepuonuueckold  CHUCTEMBI ~ XMMHYECKHMX  JJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX TPEJICTABICHUAX O CTPOCHHH aToMa.
XuMudeckasi CBsi3b OOBSICHSACTCS C TOYKH 3PEHUS SHEPTETHUECKUX M3MEHECHUN



npu e€ 00pa3oBaHUU M Pa3pylLICHUH, a TAKKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanus. M3ydeHuwe THUNOB peakiuil AONONHSETCS (HOPMUPOBAHUEM
IPEICTaBICHUN 00 IEKTPOXUMHUYECKUX TMPOIECcCaX U DJIEKTPOJIU3E PACILIABOB
U pacTBOPOB BeEIIECTB. B Kypce OpraHM4eckod XUMHUU IPU PaCCMOTPEHHH
PEaKIIMOHHON CIIOCOOHOCTH COEIUHEHUM yiensieTcss 0co00oe BHUMaHUE
BOIIpOcaM 00 DJJIEKTPOHHBIX 3(]dekTax, O B3aMMHOM BIMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHWE HMEET TO, 4YTO Ha COJEpXKAaHUE KYpCOB XUMHUU
yrayOJaEHHOTO YpPOBHA H3Y4YEHHUS [UJIS KJIACCOB OMNPEAEiIEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha WX CTPYKTYpPY M XapakTep MONOJHEHUW K o0OIein
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIC TTpeAMEThI. Tak,
HampuMep, B COJEpPXKAHUU MpeaMeTa g KIacCOB XUMHUKO-(DU3UYECKOTO
npoduiisa 6osblioe 3HaUeHHE OyAyT UMETh 3JIEMEHThl y4eOHOro mMaTepuaia 1o
obOmeit xumuu. [lpu u3ydeHuun mnpenaMera B JIaHHOM cliydae akleHT OyaeT
clellaH Ha OOIIHOCTh METOJIOB IO3HAaHUS, OOLIHOCTh 3aKOHOB U TEOPHMl B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKyJsipHasi TEOpUsl B
¢u3nKe), 3aKOHBl COXPAHEHHUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IIPEICTABICHUSA O CTPOCHUU BEILLIECTB U JIPYTOE€.

B 1O e Bpems B coaepKaHUM MpeaMeTra sl KJIACCOB XHMHUKO-
OMoNIOTUYECKOro MPoduiIs OOIBIINI YIETbHBIN BEC OyeT UMETh OpraHnyYecKas
xumusi. B aTOM ciiyqae mpenocTaBisieTcss BO3MOXHOCTH It OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOpPOM BXOJST, K NpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJIbI, OEIKU, YTIEBOJIbI, HYKJICHHOBBIC
KHUCJIOTHI U Jpyrue. [Ipyu 3ToM 3HaHUS O COCTaBE U CBOMCTBAaX MPEIACTABUTENEH
OCHOBHBIX KJIACCOB OPTraHMYECKHUX BEILECTB CIIYXAaT OCHOBOM ISl U3YYEHUS
CYIIIHOCTH TpOI11eccoB (POTOCUHTE3, IbIXaHMSI, TUIIEBAPEHUS.

miaHe (OPMHUPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS, OCBOCHHS
OOIlIEHAayYHBIX METOJIOB TO3HAHUS W OIbITa MPAKTUYECKOTO TMPUMEHEHHUS
HAy4YHBIX 3HAHUU H3Y4YEHHUE TMpeaAMeTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SX C YYCOHBIMU MPEIMETAMU, BXOIAIIMMU B
COCTaB  TMpeAMETHBIX  obnacteld  «EcTecTBeHHO-HAaydHbIE  MPEAMETHIY,
«Marematuka u nHbopMaTHKa» 1 «PycCkuii SI3bIK U IUTEpATypay.

[Ipu usydyeHum yueOHOTO mpenMera «XUMHs» Ha YTIIYOJIEHHOM YpOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M CpenHero obmiero obpaszoBanus (Ha
0a30BOM  ypoOBHE), 3ajaueld  IEpPBOCTCIICHHON  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHEe OCHOB HAyKW XHMHH KaK O0JacTH  COBPEMEHHOIO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa W OJHOIO0 U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. Perenue 3Tod 3amauu Ha YriayOnEéHHOM
YPOBHE U3YUYEHHUSI IPEAMETA MPEANOJIAaracT pealnu3aluio TaKuX eyei, Kak:

e (opMupoBaHue mNpeACTaBICHUI: O MaTEPHAILHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSAX M TIO3HABAEMOCTU SIBIICHUM MPUPOJBI, O MECTE
XUMHUHU B CHUCTEME €CTECTBEHHbIX HayK W €€ Beaylued poJid B
o0OecrieueHn YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA: B PEIICHUU
po0JIeM DKOJOTHUUECKOM, DHEPTETHUYECKON M IHUIIEBOM 0€30MacHOCTH,
B Pa3BUTUM MEJIULHHBI, CO3JaHUHU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B oOecrieueHun pPalMOHAIBHOIO
MPUPOJIOTIONIL30BaHNsI, B (OPMUPOBAHUU MHPOBO33PECHUS] U OOIICH
KyJIbTYyphl ~4YEJIOBEKAa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3J0POBBIO U IIPUPOJHOM CPEJIE;



e OCBOGHHE CHCTEMbl 3HAaHWUW, JEXKaIIUX B OCHOBE XHUMHYECKOMU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI Mupa:
(GbyHIaMEHTAIbHBIX MOHSATUHN, 3aKOHOB M TEOPUNA XUMHH, COBPEMEHHBIX
IPEICTaBIICHUN O CTPOCHUH BEILIECTBA HAa Pa3HbIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYJIIPHOM, HaJIMOJICKYJIIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKluid, O
XMMHUYECKOM PaBHOBECHM, PACTBOpaxX M JUCIEPCHBIX cHCTeMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;

e (QopMupoBanue 'y  oOydYarOmIMXCS  OCO3HAHHOTO  IOHHUMAHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX UACH M MpoOiIeM COBPEMEHHOW XUMHHU, JIJIsi OOBSICHEHUS U
OPOTHO3UPOBAHUS  SIBJICHUM, HMEIONIMX  €CTECTBEHHO-HAYYHYIO
OPUPOAY; TPaAMOTHOTO pelIeHUsi MpoOJieM, CBS3aHHBIX C XHUMHUEH,
NPOTHO3UPOBAHUS, aHalM3a W OLEHKU C TMO3ULHA 3KOJIOTUYECKOU
0€e30macHOCTH  TOCHIEJCTBUI  OBITOBOM U MPOW3BOJICTBEHHOU
NEATEIIbHOCTH YEJIOBEKA, CBS3AHHOM C XMMHYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U I1EPEPa0OTKOMN BEIIECTB;

e yriuyOJieHHE TPEJNCTaBIEHUA O HAay4YHBIX MeETOJaxX TIO3HaHUS,
HEOOXOUMBIX I MPUOOPETCHUS] YMEHHM OpPUEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SBICHUM, MMEIOIIMX MECTO B
IPUPOJIE, B MPAKTUYECKOU JIEATEIIBHOCTH U OBCEAHEBHOM KU3HMU.

B mane peanuzaiuu NEepBOOYEPEIHBIX BOCHUTATEIBHBIX WU PAa3BUBAKOLIUX
(YHKIMI 1ETOCTHOW CUCTEMBI CPEAHETO O0IIEro 00pa30BaHUs NPU U3yUYEHUU
npenMmera «XuMUs» Ha yrayOn€HHOM ypoBHE 0COOYI0 aKTyalbHOCTb
IpUOOPETAIOT TaKKE 1ETU U 3a]a4l, KaK:

e BOCMHUTAHHE YOEKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW TMPUPOIBI,
yBOXEHUSI K TMPOIECCY TBOPYECTBA B O00JACTH TEOPETUUYECKUX U
MPUKJIAJHBIX UCCIIEAOBAHUMN B XUMUU, (POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO M TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHMID HA  OCHOBE  YCBOCHHS
00I11eUeJIOBEYECKUX IIEHHOCTEM;

e PpAa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HHTEJUICKTyaIbHBIX H
TBOPUECKUX CIIOCOOHOCTEH o0O0yuaromuxcsi, (pOpMUpPOBAHUE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BAHHIO U HEMPEPHIBHOMY
0o0pa3oBaHMI0 KaK YCIOBHUIO YCHEMIHOW MNPOPECCHOHAIBHOW U
OOIIECTBEHHOMN N1€ATENbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (opMupoBaHuE yMEHHI U HABBHIKOB PAa3yMHOTO MPUPOIOTIOIB30BAHMS,
pPa3BUTHE  DKOJOTHYECKOW  KyJbTYphl, TMPUOOPETEHHE  OIbITA
OOIIECTBEHHO-TIOJIE3HOM SKOJIOTHUECKOHN 1eITeTbHOCTH.

OO6miee dHCIIO 4YacoB, TMPEAYCMOTPEHHBIX JUIsI HW3Y4YEHUS XUMHH Ha
yriayOJIeHHOM YpOBHE CpeAHero oduiero oopa3zoBanus, cocrapisieT 204 yacos:
B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B
HEJICJIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMMH.

[IpenMer w 3HaYeHUWE OPraHUYECKOM XUMHUH, MPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHUA. BaneHTHplE BO3MOXKHOCTH aToMa yriepoaa. XUMUYEcKas CBS3b B
OpraHUYEeCKUX COCAMHEHUSX. THUIbl TUOPUIU3AIMM AaTOMHBIX OpOuTaneu
yraepoja. MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHOM CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI EepeKpbhIBaHUS aTOMHBIX OpOuTaneil, o- u -
cBs3u. OnuHapHasi, BOMHAs U TpoitHas cBs3b. CrocoObl pa3phiBa CBsI3E B
MOJIEKYJIaX OpraHudeckux BemiecTB. [loHsTHe O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust crpoeHust opraHmdyeckux coenuHeHudd A.M. bBytiepoBa u
COBPEMEHHBIE TIPEACTABICHUSA O CTPYKType MOJEKYJd. 3HAYEHUE TEOPUH
CTPOCHHUSI OPraHUYECKUX COCOUHEHHU. MOJIEKyIsIpHbIE UM CTPYKTYPHBIE
dopmynbl.  CTpykTypHble (GOPMYJIbl  Pa3UYHBIX BUJOB: pa3BEPHYTas,
COKpaméHHas, ckenetHas. WM3omepus. Buasl wu3oMepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JEKTPOHHbIE A(G(EKTHI B MOJIEKYJaX OPTraHUYECKUX
COCIMHEHUN (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenure o KiIaccupUKAUU OpraHUYECKUX BemlecTB. [loHsaTHE O
GYHKIIMOHATBHOU TpyIIIeE. I'omounorusi. ['omonoruueckue PAIBL.
Cucremarnueckasi HoMeHknaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJIBHBIX MPEICTABUTENECH.

OcobeHHocTy U KiaccupUKaIUs OpraHudecKux peakiuii. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMu Ha UX
OCHOBE, OMBITHI MO MNPEBPALICHUIO OPraHUYECKHX BEIIECTB MPU HArpeBaHUU
(raBnienue, OoOyrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorudeckuii psiji ankaHoB, oomias GopMyiia, HOMEHKJIATypa
U {30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
Sp°-rubpuaM3aIysi aTOMHBIX OpOWTaNe yriepoja, G©-CBi3b. Duznueckue
CBOWCTBA QJIKaHOB.

XUMUYECKHE CBOWCTBA AJIKAHOB: PEAKUHMH 3aMEUICHUS, N30MepU3aluu,
JNETUAPUPOBAHUS, LIMKIU3AIH, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrapnenue
0 MEXaHU3ME PEeaKLUi pauKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyueHUs U TPUMEHEHUE aTKAHOB.

[Muknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa W  H30MEpHS.
OCOOEHHOCTH CTPOCHHS W XUMHUYECKHX CBOWCTB MaJbIX (IMKJIOMPOTIaH,
UKJIOOYTaH) ¥ OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IUKIIOAJIKAHOB.
CriocoObl IOJTydeHHS ¥ PUMEHEHHE ITUKJIOATKaHOB.

Ankenpl.  ['oMonormveckuit  psg  ajdkeHoOB, oOmas  dopmya,
HOMEHKIIATypa. ONEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
AJIKEHOB, SP -THOpUIM3alMsl aTOMHBIX OpOWTAajJe yriiepona, G- U 7T-CBS3H.
CtpykTypHas U reoMmeTrpuyeckas (LMc-TpaHc-) wu3oMepus. DPusznueckue



CBOMCTBAa aJKEHOB. XHMHMUYECKHE CBOICTBA: pEakUUd MPUCOCIUHECHHUS,
3aMEIICHUS B 0-TI0JI0KEHUE TIPU IBOMHOM CBSI3H, MOJIUMEPHU3ALMN U OKUCIICHHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHbIE peaklMd Ha JBOMHYIO CBS3b.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHHE aJTKEHOB.

AJKaveHsl. Knaccuduxanus aJIKaJIIeHOB (compsikEHHBIE,
U30JIUPOBAHHbBIE, KyMyauposarnsie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMyYeHUs] U TIPUMEHEHHE
AJIKaIUCHOB.

Anxunbl.  ['oMoliorMueckuii  pajn  aldkMHOB, oOmas  ¢dopmyIa,
HOMEHKJIaTypa U HM30MepHs. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl ~QJIKWHOB, SP-TUOpHUIM3aIMsl aTOMHBIX oOpOuTanei yriaepoja.
du3nyecKkue  CBOMCTBA  AJKMHOB. XUMHYECKHE  CBOMCTBA:  PEAKIUU
NPUCOEANHEHNS, AUMEPU3AIMU U TpUMEpHU3AlUU, OKHUCIEeHUsA. KucimoTHbie
CBOWCTBA AQJKWHOB, HMEIOIIMX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEeHHBIE
peaKkiMu Ha TPOMHYIO CBs3b. CIOCOOBI MOTYYCHUS U IPUMEHEHHUE aJIKMHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
obmass  ¢dopMmyrna, HOMEHKIaTypa ©  H30Mepus. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJeKynbl OeH3oma. dusmyeckue CcBOWCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEaKIIUU 3aMEIICHHUS
B OCH30JIbHOM KOJIBIIE U YTIEBOJAOPOJIHOM paJUKale, Peakiuy MPUCOSTUHECHHUS,
OKuCJeHHEe ToMosioroB Oenzona. [IpeacrtaBieHne 00 OpPUEHTHUPYIOIIEM
JIEUCTBUM 3aMECTUTENIE B OEH30JbHOM KOJIbIIE Ha MPUMEPE AIKWIbHBIX
paaNKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarius
cruposia. CriocoOsI TOyYeHHs U IPUMEHEHHE apPOMATHICCKUX YTIICBOAOPO/IOB.

[Mpuponueiii  ra3. IlomytHeie HedTanbie rTa3zpl. Hedts u e
npoucxoxaenne. KaMeHHbI yTroiab UM MPOAYKThl ero mnepepadboTku. CrocoOsl
nepepaboTKu He(THU: TMEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTuTHYECKUM),
pudopmunr, nuponus. [Ipoaykrel mepepaboTku HepTH, WX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMEUICHUs] TajJoreéHa Ha TUJIPOKCOrPYIIY, HUTPOTPYyHIy, LHAHOTPYMIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pactBopa menoyn. BzauMoelcTBue IUrajgoreHalKaHOB ¢ MarHueM U IUHKOM.
[TonatTe 0  META/NIOOPraHMYECKUX  COeAuHEHusX.  Vcmolsib3oBaHHE
TaJIOTEHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TP CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAaIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX MPEBPAIICHUIL:
u3ydeHue  (PU3MYECKUX  CBOWCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTB),
KaueCTBEHHBIX PEAKIIMK yTIEBOJAOPOIOB PA3INYHBIX KJIACCOB (0OecIBeUnBaHUE
OpOMHOI WJIM MOAHOW BOJIBI, pACTBOpA MEPMaHraHaTa Kajus, B3aMOJICHCTBHE
alleTWJICHa ¢ aMMHAYHBIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapy>XeHHE yTiepoJia ¥ BOJOPOAA B OPTaHWYECKUX BEIIECTBAX, MOJYUYCHHE
ATUJICHA M U3YYEHUE €ro CBOWMCTB, O3HAKOMJIEHHE ¢ KoJuekuusmu «Hedtb» u
«Yromp», ¢ oOpasllaMH TIacTMAacC, Kay4yKOB U PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIEBOOPO/IOB U raJOTr€HIIPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsiopoacoaep:kanue oprannyeckue coeInHeHM .

[IpenenvHbie ogHOATOMHBIE CHUPTHI. CTpoeHHE MOJIEKYN (Ha MpuMepe
MeTaHola W dTaHoya). ['omomormueckwii psif, obOmias (opmyna, uzomMepus,



HOMEHKJaTypa u Kkiaccuduxanusa. Dusmdyeckue CBOICTBA MpeACIbHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOAHBIE CBSA3M MEXIY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, JETUapaTalyd, OKHUCIICHHUS,
B3aUMOJCHUCTBUE C OPraHUYECKMMH U HEOPraHWYECKHMMHU  KHUCJIOTAMM.
KauecTBeHHass peakuus Ha OJHOATOMHBIE CHHUPTHL. J[lelicTBME 3TaHOJA H
METaHOoJIa Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE
OJIHOATOMHBIX CITIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMmepus. OcoOeHHOCTU (PU3UUECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaToOMHbIE CIUAPTHI — 3THICHIJIMKOIb U INHUIEPUH. PU3NYECKUE U
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMENICHUs,  B3aUMOJEUCTBUE  C
OpPraHUYE€CKMMH W HEOPTraHMYECKMMH KHUCJIOTAMH, KAYECTBEHHAs peaklHs Ha
MHOTroaToMHble  crnuptThl.  [IpencraBieHne O  MEXaHU3ME  pEAKLIHM
HykieomibHOro 3amerienus. JleiicTBue Ha opraHu3m uyesnoBeka. CrocoObl
MOJIYYEHUS U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoEHHE MOJIEKYJIbl, B3AaUMHOE BJIUSHHE THUIPOKCOTPYIIIBI U
6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa perona. OCOOEHHOCTH XUMUYECKUX
cBoiicTB ¢enona. KauectBennole peakiuu Ha (enosn. TokcuyHOCTh (peHoma.
Cnioco6bl ostydenus v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOonunbHble CcOEIUHEHUS — aJbJACTUIbl W KETOHBL. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOM Tpymmbl. ['OMonorudyeckue psjabl aabIACTUIIOB U
KETOHOB, 0011as ¢popMyia, U30MepUs U HOMEHKIIaTypa. Pu3nyecKre CBOWCTBA
anbIAETUJ0OB M KETOHOB. XUMHUYECKHUE CBOMCTBA aJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHusl. OKHUCICHUE AlIbJIETUIOB, KAUECTBEHHbBIE PEAKIIMU Ha
anbaerupl. CocoObl MOTyYeHUsT U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE —TpeenbHble KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®duznueckre CBOWCTBA OJHOOCHOBHBIX TMPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsi3u MexAay MOJEKyJIaMH KapOOHOBBIX KHCIOT. XUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUs dTepUPHUKAIINN, PEAKIINH C YIaCTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYpPaBBUHON KHCIIOTHI.

[TonsiTue 0 mNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIBHBIX H
apoMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHUCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBurenu BhICHIUX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, TATBMUTUHOBAS, OJICMHOBAS, JIUHOJIEB8As, TUHOIEHO8As KUCTOTHI.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonornyeckuii psig, obmas dopMmyna, uoMepus u
HOMEHKJIaTypa. Ou3ndeckue U XMMUYECKUE CBOMCTBA: TMAPOJIU3 B KHUCJIOU U
IECJIOYHOM Cpelie.

Kupswi. Ctpoenue, puznueckre 1 XMMAYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KUCJOW W IeraoyHou cpene. OCOOEHHOCTH CBOWCTB KHPOB, COAEpKAIIUX
OCTAaTKH HEMPEIETbHBIX KUPHBIX KUCTOT. JKUphI B mpupo/e.

MpbL1a KaK COJTU BBICIITUX KApOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

O6mras xapaktepuctuka yrieBojoB. Kinaccudukaius yrieBonoB (MOHO-,
IU- W Tonucaxapuabl). MoHOcaxapuibl: TJIOKO3a, (PPYKTO3a, TalIaKTo3a,
pubo3a, ae3okcupuOo3a. Pu3NUeCKre CBONCTBA M HAXOXKIACHHE B TMPHUPOJIC.
@ortocuHTE3. XHMMHUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUU C y4acTUEM
CIUPTOBBIX M QJIBJCTUIHOW TPYIIN, CIIUPTOBOEC M MOJOUYHOKHUCIIOE OpOKCHHE.
[Ipumenenre TIIOKO3bI, €€ 3HAUYEHHWE B JKU3HEACATEIHHOCTH OpraHu3Ma.
Jlucaxapumpl: caxapo3a, MalbTO3a M JIaKTo3a. BoccraHaBnuBarolmme u



HEBOCCTaHABIHMBAIOIINE aucaxapuisl. [ maponn3 aucaxapuaos. HaxoxaeHue B
npupojsie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmai, TIMKOTEH W IeJUTI0NI03a.
CrtpoeHre MaKpOMOJIEKYJI Kpaxmaja, TITUKOTeHa W IeJUTI0I03bl. Duznueckne
CBOWCTBA Kpaxmala H IEJUTI0NO03bl. XHMHYECKHE CBOWMCTBAa Kpaxmana:
THJIPOJN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOWCTBA
[EJUTION03bl:  THAPOJIN3, TMOdydeHHe dGUpOB IeuTono3bl. lloHaTtne o006
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DKCnepyUMEeHTAIbHBIE METOAbl U3YyYEHHsI BEIIECTB W UX MPEBPAIlCHUIA:
pPacTBOPUMOCTh PA3NUYHBIX CIUPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIMPTA B ajbJCTH Ha PACKAIEHHOW METHON
IPOBOJIOKE, OKHUCIICHHWE ATHJIOBOTO CIHpTa JAUXPOMATOM Kaius (BO3MOYKHO
UCTIOJIb30BaHUE BHIEOMATEPUAIOB), KAUECTBEHHBIC PEAKIIMH Ha ajbJCTHABI (C
ruapokcugom guammuHcepeopa(l) wu  ruapokcuaom  menu(ll)), peakius
rnepuHa ¢ ruapokcugom  Menu(ll), xumuueckuwe CcBOMCTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJICHCTBUE pPACTBOpA TJIOKO3bl C THAPOKCHIIOM
meau(ll), B3aumoelicTBre Kpaxmaia ¢ MOJIOM, PEIICHUE dKCIEPUMEHTAIbHBIX
3amau o TemaM «Cruptel U ¢eHonb», «KapOoHoBbie kuca0Th. CloXKHBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHusl.
AMUHBI — OpraHMyYecKkhe Npou3BOAHbIE ammuaka. Kiaccudukarms

aMUHOB: anudaTHUYeCKue U apOMaTUYECKHE, TEPBUYHBIC, BTOPUYHBIC M
TpetnuHbie. CTpoeHHE MOJIeKYJ, olmas GopMyna, U3oMepusi, HOMEHKIIATypa U
dbu3uYecKre CBOWCTBAa. XHWMHYECKOE CBOMCTBAa alu(PaTHYECKUX aMHHOB:
OCHOBHBIC CBOMCTBA, AIKWJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C
a30TUCTOM KuCI0TON. CoJIM allKUJIaMMOHHS.

AHWIMH — NOpeACTaBUTENIb aMHHOB apoMartudeckoro psga. CTpoeHue
aHwiIvMHA. B3auMHOE BIMSHWME TPyl aTOMOB B MOJIEKYJI€ aHUWJIWHA.
Oco0eHHOCTH XMMHUYECKMX CBOWCTB aHMIMHA. KadecTBeHHBIE peakIUMu Ha
anuiuH. CrnocoObl TMOJyYeHUST W TpPUMEHEHHE aln(aTHYeCKHMX aMHHOB.
[TonyueHnne aHuIMHA U3 HUTPOOSH301JIA.

AmuHokucnotel. Homenknatypa u uzomepus. OTie/bHbIE MPEICTABUTEIN
0-aMWUHOKHCJIOT: TJIMIWH, ajdaHuH. @Ou3ndeckue CBOWCTBA AMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(pOTEPHBIX OPraHUYECKUX
COCAMHEHUM, peaKIus TOJHMKOHACHCAIIUM, OOpa30BaHHWE IENTUIHON CBS3H.
buonorndeckoe 3HaueHue aMMHOKHUCIOT. CUHTE3 M TUAPOJINU3 TIETHIOB.

benku kak npupomHbie nojmMmepsl. [lepBruyHas, BTOpUYHas U TPETUYHAS
CTPYKTypa O€JIKOB. XHMMHYECKHE CBOMCTBA OCJKOB: THIPOJIM3, JCHATYypalus,
Ka4ueCTBEHHBIC PEAKIIMU Ha OCIIKHU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
pacTBOpeHHe OEKOB B BOJIE, JeHATypalus OCJTKOB MPU HArpeBaHUU, IIBETHHIC
peakiuu Ha O€JKM, pEIICHHE JKCICPUMEHTAJIbHBIX 3ada4 II0 TeMaMm
«A3oTcoAepkalue  OpraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OPraHUYECKUX COCIUHCHUI.

BbicokoMoJIeKyISIPHBIE COCTUHECHUS.

OcHOBHbIE TIOHSTUS XHMHUU  BBICOKOMOJICKYJISIPHBIX  COEIUHEHHI:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IMOJMMEPU3ALUU, CPEIHSSL
MoJeKyJsipHas wmacca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COCIMHCHUH — MOJIMMEPU3AIYS U MMOJIMKOHACHCAIIHS.

ITonumepnbie Matepuanbl. Ilmactmacchl (MOAUMATUIICH, MOJUIPOITHIICH,
MTOJIMBUHIIIXJIOPHI, TIOJHUCTHPOJ, IOJUMETHIMETaKpUiIaT, ITOJUKapOOHATHI,
noJIMATUIICHTEPEePTANIAT). Y THIHM3AIMS U TIepepadoTKa TUIACTHKA.



DnacToMepbl:  HATypaJbHbIA ~ KaydyK, CHUHTETHYECKHE  KaydyKd
(OyTaIMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIaBCaH).

[Tonmmepsbr CIEIUATIBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AJIEKTPOIPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJAbl M3YUYEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMi MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IlacTMacc, Kay4dyKoB, PpEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenue MonekysipHO (OpMyIibl OPraHMYECKOro COEAMHEHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJISIpHON (OpMyJbl OPTaHMYECKOTO COEIUHEHUS 1o Mmacce (00BEMY)
IPOJYKTOB CropaHusi, MO KOJMUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEaKIMi W/WUIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYEeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXOJA MPOJYKTA PEaKIMU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, NPUHATHIX B OTACIBHBIX
peIMETax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHSA: SIBJICHUWE, HAay4YHBIH (aKT,
TUIOTE3a, TEOpHUs, 3aKOH, aHaju3, CHUHTE3, KiIaccu(pukaius, HaOII0JeHuE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJIeIb, MOJICTTUPOBAHHE.

dusznka: Marepus, aroMm, D3JIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIA,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MYECKUE BEJIUYMHBI, CAMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHS,
Mmacca.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
HACJIEICTBEHHOCTh, aBTOTPO(MDHBIN U reTepoTpoHBIN TUIl TUTAaHUA, OPOKEHNE,
dboTOCHHTE3, NbIXaHUE, OCJIKH, YTJIEBOJbI, KUPBI, HYKICHMHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbl€, TOTUIUBO.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO MUTAHUSA,
MOIOITUE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX siiep. XHUMHYECKHM 3jieMeHT. HM30Tombl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKHE
YpPOBHH U TOAYPOBHU. ATOMHBIE opOutanu. Knaccudukamumss XUMHYECKHX
3JIEMEHTOB (S-, P-, d-, f-amementol). PacnpesencHue 37JeKTPOHOB MO aTOMHBIM
opOuTansiM. JEKTPOHHbIE KOH(MUTYypallud aTOMOB D3JIEMEHTOB TMEPBOTO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(HUTypamuu HOHOB. DJIEKTPOOTPHUIIATEIIHBHOCTb.



[lepuoguueckuit 3akoH u Ilepuoamdeckass cHUCTEMAa XUMHYECKHUX
snemeHtoB  J[.MI. MenneneeBa. CBsI3p NEPUOJMYECKOTO  3aKOHA H
[leproguyeckoil CHUCTEMbI XHUMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIOXHBIX BEIIECTB IO TPYIINaM U
nepuoaam. 3Ha4eHUe nepruoandeckoro 3akona J1.1. Menaeneena.

XuMUYecKass CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUsI KOBAJICHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AaKIENTOPHBIA.  DHEpruss W JiuHa  CBsA3U.  [lonsipHOCT®,
HAIIPaBJIICHHOCTh W HACHINIAEMOCTh KOBAJIEHTHON CBs3U. KpaTHble CBs3H.
BonoponHas cBa3b. MeXMONEKYISPHBIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HMX TE€OMETPHUUECKHMM CTpO€HHEeM (Ha MpuMepe
COEMHEHUI PJIEMEHTOB BTOPOIO MEPHUO/IA).

[IpencraBieHne O KOMIUIEKCHBIX COeIMHEHUsAX. COCTaB KOMILIEKCHOTO
HMOHA:  KOMIUIEKCOOOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemecrBa MOJEKYJISIPHOTO U HEMOJIEKYJSIPHOTO  CTpOEHHMs. TuIibl
KPUCTAJUIMYECKHUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsatue o qucnepcHeix cucreMax. Mctunaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHILIEHTPAIUU PACTBOPOB:
MaccoBasl 10JI1s1 BEIIECTBA B PACTBOPE, MOJIApHAsl KOHIEHTpauus. HacelleHHbIe
Y HEHACBHILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTtamioruaparst.

Knaccudukanms v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBuanpHble HAa3BaHUsA OTHCIBHBIX IPEACTABUTEIIEM HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanms  XuMUYECKUX  peakiuid B HEOPraHUYECKOH W
OpraHUYECKON XUMHUU. 3aKOH COXPAHEHUsI MACChl BEUIECTB; 3aKOH COXPaHEHHUS
U TIPEBpAIICHUS DHEPTUU MPU XUMHUUYECKHX peakiusax. TemnoBbie 3¢hdeKTs
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMUYECKOM pEakluuHh, €€ 3aBUCUMOCTh OT Pa3IU4HbIX
¢daktopoB. ['oMoreHHbIe U reTeporeHHbIe peakiuu. Katanmus u kaTaau3aTtopsl.

OOpatumble ¥ HeoOpaTHUMBIE pEaKIMU. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paHoBecHs. DaKTOpBI, BIMSIOINIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEpPATypa, JABJICHUE U KOHLIEHTPAllUA BEUIECTB,
ydacTByromux B peakiuu. [Ipunuun Jle Hlarense.

Onektposutuueckas nuccoruaius. CUiIbHbIE W Cla0ble AJICKTPOJUTHI.
Crenenp gucconumannu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEWTpasbHasl,
menounas. Bopopoanwiii nokaszatens (PH) pactBopa. T'maponus  coneid.
Peaxiiuu monHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE  peakiunu. (CTeneHb  OKUCIEHUSI.
Oxkucnutens M BOCCTaHOBHUTENb. l[Ipoliecchl OKHUCIEHHSI M BOCCTAHOBIICHHSI.
Baxnelnme OKHCIHTENIM M BOCCTAHOBHUTEIHM. METOM 3JIGKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BELIECTB M HX MPEBPAIICHUI:
pa3oKEeHWE MNEPOKCHAA BOIOPOAA B MPUCYTCTBUM KaTajau3aTropa, MOIEIU
KPUCTAJUIMUYECKUX  PEmETOK, TMPOBEACHHE PEAKIMA HMOHHOTO OOMEHa,
ONPENEIICHUE CPEABI PACTBOPOB € MOMOIIBIO UHAUKATOPOB, U3YUYCHUE BIIASIHUS
pasNUYHBIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOW pEAKIIUU U TOJOKCHUE
XMMHUYECKOTO PABHOBECHSL.

Heopranunyeckasi xummusi.



[Tonoxenue HemetaioB B Ilepuogmyeckoil cucteMe XUMUYECKUX
sanemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMS HMX aTOMOB.
du3nyueckre CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAIOB (Ha IMpuMeEpe
KHCJIOPOJIa, cephbl, hocdhopa u yriaeposia).

Bonopoa. Ionydenue, ¢puzndeckue U XUMHUYECKUE CBOMCTBA: PEaKIUU C
MEeTa/llaMi M HEMEeTaJUlaMH, BOCCTAaHOBHUTENIbHbIE CBOWCTBA. [ WMIpHUIBIL.
TorMBHbBIE JIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CiocoObl MoiayyeHus, Gu3nueckue u
XUMHUYECKHUE CBOMCTBA. ["anoreHoBOAOPOIBL. Baxueimue
KHUCIIOPOJICOJIEpKAIllUEe  COCIMHEHUs  TaloreHoB.  JlaboparopHble
IIPOMBIIIEHHBIE CIIOCOOBI MOJTy4YeHHUs rajioreHoB. [I[puMeHeHue rajJoreHoB u ux
COEIMHEHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CTIOCOOBI MOTyYEeHHUS
kuciopoaa. Guznueckue U XMMUYECKHUE CBOMCTBA U IPUMEHEHUE KUCIOPOIa U
030Ha. OKCUBI ¥ IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CHocoObl MOMydeHUs, (Puanyeckue u
xuMuueckue cBoiictBa. CepoBomopos, cynbduasl. Oxcua cepbi(1V), oxcun
cepoi(VI). Cepuucras u cepHas KHUCIOTHI U UX coju. OCOOEHHOCTH CBOWCTB
cepHOil KUCIOThI. [IprMeHeHne cepbl U €€ COeAUHEHUI.

Azor. Haxoxnenue B mpupojne, CrocoObl TOJNy4eHHs, (U3NUYECKHE U
XUMHUYECKUE CBOMCTBA. AmMHUaK, HUTpUAbL. OKcUIbl a3oTa. A3O0TUCTas U
a30THasl KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHUCIOTHI.
[IpumeHeHure a30Ta U €ro COeIMHEHU. A30THBIE YI0OpEHUSI.

®ocdop. Haxoxaenue B mpupoje, crocoObl MoiyuyeHus, pusndeckue u
xumudeckue cBorctBa. Pochuanl u dochun. Okcunsl docdopa, hochopHas
kucnota u e€ comu. [Ipumenenue dochopa u ero coenunenuii. dochopusbie
yI0OpeHus.

VYriepon, HaxoXIeHHE B TpuUpoje. AJUIOTPONHBIE MOIUDUKAIUY.
dusnyeckue W XUMHUYECKHE CBOMCTBA INPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraepogom. Oxcup yriaepona(ll), okcun yrinepona(lV), yronshas kuciora u e€
coJid. AKTUBUPOBAHHBIN Yroiib, aacopouus. Dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOPa30BAaHHBIX YTJIEPOJIOM, H
€ro COCIMHECHUM.

Kpemunii. Haxoxaenue B mpupoje, CocoObl moiaydeHus, puandeckue u
xumudeckue corctBa. Okcua kpemaus(1V), kpemHueBass KUCIOTa, CHUIIUKATHI.
[Ipumenenue kpemHuss ¥ ero coeauHeHuil. CTEKJIO, €ro IMOJIy4YeHUe, BHJIbI
CTEKJIA.

[Tomoxenne w™etauioB B llepuoanuecko cucreMe XHUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JOYEK aTOMOB
MetauioB. O0mme ¢u3ndeckue cBoicTBa MeTauioB. [I[puMeHeHne MeTalIoB B
ObITy 1 TexHUKe. CIUTaBbl METAJIIOB.

DNEeKTPOXUMHUYECKUIN psii  HampspkeHud MetauioB. OOIume CrocoOsl
MOJTYYCHUS METaJIOB: THUIPOMETAILTYPIHS, MUPOMETAILTYPTHS,
anekTpometauryprus. [lonstrue o koppo3un MetaioB. CrocoObl 3alUuThl OT
KOPPO3UHU.

O6mras xapakrepuctuka MetauioB |A-rpynmsl [leproaudeckoit cucTeMsl
XUMHUYECKUX 7dyieMeHTOB. HaTpuit u kamuii: mnosydeHue, (QuU3NYECKUe U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE TIPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mras xapakrepuctuka MetauioB ||A-rpynms [lepuogundeckoit cucteMsl
XUMHUYECKUX JJIEMEHTOB. MarHuii M KalbLMW: MOJydeHHe, (PU3NYeCKHue u



XUMUYECKUE CBOICTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U WX COCAUHEHUH.
XKécTkocTb BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHMI: TIONydeHHe, (U3MYecKHue U XUMHUYECKHE CBOMCTBA,
IPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COCAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCHJIa Y TUJPOKCH/IA aTFOMUHHUS, THIPOKCOKOMILIEKCHI alTFOMUHHUSI.

OO6miast xapakTepuUCTHKa MeTauioB MoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMHYECKUE CBOMCTBA XpOMa U ero coeauHeHui. OKCubl
u rugpokcuibl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U 1uxpomaThl, UX
OKHUCJIUTENbHbIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

duznyueckre W XUMUYECKHE CBOICTBA MapraHila M €ro COCJIMHEHHII.
Baxneiime coenudenus wMapranua(ll), mapranna(lV), wmapranma(VI) u
mapranna(VIl). Ilepmanranat kanus, €ro OKUCIUTEIbHbIC CBOMCTRA.

dusznueckre W XUMHUYECKHE CBOMCTBA JKejle3a M €ro COCAMHEHHM.
Oxcunpl, rugpokcunbl u conu kenesa(ll) u xenesa(lll). Ilomyuenue wu
IpUMEHEHUE JKeJie3a U €ro CIIABOB.

Pu3nyecKkne 1 XMUMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
U IPUMEHEHHUE ME/IU U €€ COeTMHEHUM.

[uuk: nonydenue, pu3NUeCKUe U XMMHUYECKUE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJAa ¥ THAPOKCHUJA LHUHKA, THAPOKCOKOMIUIEKCHI IIMHKA.
[IpumMeHeHre IMHKA U €T0 COSMHEHUM.

OKCneprUMEeHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
U3ydeHue 00paslloB HEMETAJUIOB, rOpeHue cepbl, pocdopa, kenesa, Maruus B
KHUCIIOPOJIE, U3yYeHHE KOJUIEKIUU «MeTalibl M CIUIaBbl», B3aUMOJICHCTBHE
MICJIOYHBIX W IIEJIOYHO3EMEIBHBIX METaUIOB C  BOJOH  (BO3MOXHO
UCIIOJIb30BAHUE BUJCOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M JKelie3a C
pacTBOpaMH KHUCJIOT M IEJI04YeH, KAYeCTBEHHBIE PEaKlud HAa HEOPTraHUYECKHE
AHUOHBI, KAaTHOH BOJOPOJA W KAaTHOHBl MCTAIOB, B3aHMOACHCTBHE
THAPOKCHIOB aIFOMUHHMSL U IIMHKA C PACTBOPAMM KHCJIOT M IIENI0YeH, peleHne
AKCIIEPUMEHTANILHBIX 33/1a4 1o TemaM «[ anorensn», «Cepa u €€ coequHeHus»,
«A30T U ¢ochop U UX COCAUHECHHS, «MeTannpl TIABHBIX MOATPYIIID,
«Metasbl MOOOYHBIX MOATPYIIID.

XUMHUSA M KU3Hb.

Ponp xumum B obOecriedeHMHM YCTOWYMBOTO pa3BUTHS YEIOBEYECTBA.
[lonsiTue O Hay4YHBIX METOJaX TIO3HAHWUS ¥ METOJOJOTUU HAYYHOTO
UCCJICIOBAHMUSI. HayuHnple =~ TpUHIUIBI ~ OpraHu3allid  XUMHUYECKOTO
npousBoCTBa. [IpoMbIlIeHHBIE CTOCOOBI TMOMYYEHUsS BaKHEHIIMX BEIIECTB
(Ha TpuMepe TNPOW3BOJCTBA aMMHAaKa, CEPHOW KHUCIOTHI, METAHOJA).
[IpompiniieHHBIE CTIOCOOBI MOJMYYEHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAKWIEM Cpenbl W €ro ImociaeAacTBusa. Ponb xumum B
0o0ecTieYeHUN YHEPIeTHICCKON 0€30IMaCHOCTH.

XuMusi U 300pOBbe uenoBeka. JlekapcTtBeHHble cpexacTBa. llpaBuna
WCIIOJIb30BaHUs JIGKAPCTBEHHBIX TpenaparoB. Poiab XuUMuUM B pa3BUTHU
METUITAHBI.

XVMUSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBhIE J00aBKH. Poib xumuu B
o0OecrneueHny MUIIeBOi 0€30MaCHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. beitoBas xumus. [lpaBumna
0€30macHOr0 HMCMOJB30BAHUS TPEMapaToB OBITOBOM XWMHHM B TIOBCEIHEBHOM
KU3HH.

XuMHsT B CTPOUTENBCTBE: BAKHEHIIME CTPOUTEIHHBIE MaTEPHAIIbI
(11lemMeHT, OETOoH).



XuMHUsI B CEIBCKOM XO3diicTBe. OpraHuyeckue ¢ MHUHEpPaJIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUalibl, KPaCKH, CTEKJI0, KEpaMuKa.
Marepuansl i 31€KTpOHUKH. HaHOTEXHOIOT U,

Pacuérurlie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAacce WIM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CJIIM OJHO W3
BEILIECTB MMEET IpUMECH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBA) MPOJIYKTa
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEHW PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM M MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B PACTBOPE, JIOJM BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUUYECKH BO3MOYKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanm3zanust MeXOpeAMETHBIX CBSI3eHM NpH  M3y4YeHUH OOImeH u
HEOpraHW4YeCcKoM XUMHUU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOINMMX eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTJEIIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT' 0O [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHHWE, HAy4HBIM (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHUHTE3, KJIacCHU(MUKAILUS, MEPUOTUIHOCTD,
HaOII0/IeHUEe, U3MEpPEHHE, SKCIIEPUMEHT, MO/IeIb, MOJICIIMPOBAHHE.

®dusuKa: Marepus, MHKPOMHpP, MAKpPOMHUpP, aTOM, OHJEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TOIIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, SHEPTETUYECCKUHN
YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE BEIECTBa,
uJeadbHbIi Ta3, (U3NYEeCKHue BEIMYMHBI, CIWHMIIBI H3MEPEHHUs, CKOPOCTh,
SHEpPTus, Macca.

buonorus: knetka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
MaKpoO- ¥ MHKPOXJIEMEHTBI, OCIIKH, JKHPBI, YIJICBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

['eorpadms: mMuHEpaspl, TOpPHBIC TMOPOJABI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

TexnoJorus: XUMHYECKas MIPOMBIIIJIEHHOCTb, METaJLUTyprus,
CTPOUTEJIbHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIECBAS
IPOMBIIIJIEHHOCTh, (papMaleBTHYeCKass MPOMBIIIICHHOCTb, IPOU3BOJICTBO
KOCMETHUYECKHUX IPenapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHAIOB,
AJIEKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA IIPOI'PAMMDBLI 110
XM HA VIJIYVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B CcOOTBETCTBUM C CHCTEMHO-AESATEIBHOCTHBIM IOJIXOJ0M B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUs BBIJICJICHBI CICAYIOIIUE COCTABIIAIONIME. OCO3HAHHE
00yJalOIMMHUC POCCUHUCKOM Tpa)kAaHCKOW HWJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpA3BUTHIO,  CaMOCTOATEIBHOCTU W CAMOOMNPEACIICHUIO;  HAJU4YUE
MOTHBAaIlMM K OOYYEHHIO; TOTOBHOCTH M CIIOCOOHOCTh OOyYarommXcs
PYKOBOJICTBOBaTbCS NPHUHATHIMU B  OOIIECTBE IMpaBWJIaMHM W HOPMaMH
MOBEJICHUSI; HAIMYKE TTPABOCO3HAHUS, DKOJIOTUUECKON KYJIBTYPhI; CIOCOOHOCTD
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yJIbTATBl OCBOCHMS MpeAMETa «XHUMHUS» OTPakKaroT
c(hOpPMHUPOBAHHOCTh OTBITA IO3HABATEIBLHON M MPAKTHUUYECKON JeATEeIbHOCTH
00yJaroImuXxcsl B MPoIecCe pean3alui 00pa30BaTeIbHOM eI TEIFHOCTH.

JIMYHOCTHBIE pe3yJIbTATBl OCBOCHMS TNpeaMeTa «XUMHUS» OTPaKaArOT
c(hOpPMHUPOBAHHOCTh OTBITA IO3HABATEILHON M MPAKTHUUYECKON JeATEeIbHOCTH
00y4JaroIMXcsl B MPOLIECCEe Pean3alii 00pa30BaTeIbHON JICSITEIIPHOCTH, B TOM
YHCJIC B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMs  OOYYAaIOIUMHCS CBOMX  KOHCTUTYIIMOHHBIX TIpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIIOPSIKY;

MPEJCTABICHUS O COLUMAIBHBIX HOpPMax M IpaBWIaX MEXKJIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIBHOCTH MPH CO3JaHUMN
y4eOHBIX MTPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIIBHBIX 33/1a4, BHIITOJHECHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMATh M NPUHHUMATh MOTHBBI, HAMEPECHUS, JOTUKY M
apTYMEHTBI JIPYTUX IIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YICOHOM NESITEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IIECHHOCTHOTO OTHOILICHUS K HCTOPUYECKOMY W HAYYHOMY HACJIEIHIO
OTCYECTBECHHON XMMUM,;

YBaXCHHS K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH M IPAKTHUUYECKOTO
NPUJIIOKEHUST XUMHUMU, OCO3HAHUS TOTO, YTO JAHHBbIE HAyKU €CTh PE3ybTar
JUTMTEIBHBIX HAOJIOJICHUHM, KPOIOTIUBBIX JKCIIEPUMEHTAIBHBIX ITOHMCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB;

MHTEpeca W IMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHH U MOCIEAYIOIIEM
aHagu3e  WHGOpPMAIlMM O  TEPEAOBBIX  JOCTHIKCHUSX  COBPEMCHHOM
OTCYECTBCHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, TUUECKOTO MOBEICHUSI;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYyalluM, CBS3aHHBIE C XUMHUUYECKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IMOBEICHUE U MOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUSA
ITOCJIEACTBUAN ITOCTYIIKOB;

4) popMupoOBaHUA KYJIbTYPHI 310POBbSI:



NOHUMAaHUsl IIEHHOCTEW 370poBOoro u Oe3omacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hU3UUECKOMY U
NICUXUYECKOMY 310POBBIO;

coOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIeCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TMPaBUJI HWHIWBUAYAJIBHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBUM WU HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynmotpe06aeHus ajJKoroJisi, HAPKOTUKOB, KypeHHs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIHCKON
JEeSTeIbHOCTH, OOILECTBEHHO TIOJIE3HOW, TBOPUYECKOM W JPYrMX BHIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHUE B PpEIICHUHM MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro pojia, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBAXEHHS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJIbHON TpPAaEKTOPUU
oOpazoBanusi, Oyayuieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TTOTpeOHOCTEH 00IIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1E€JIECO00Pa3HOr0 OTHOMIICHHSI K MPHUPOJAEC KaK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHUs] BOIPOCOB PAllMOHAIBHOTO TPUPOJONOJIb30BAHHS;

AKTUBHOTO HEINPUATHUS JECUCTBUM, NPUHOCAIIMX Bped OKPYKaArOIIEH
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEICTBUA NMPEIINPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJu4usli Pa3BUTOrO0  HAKOJOTHMYECKOTO  MBIIUICHUS, 3KOJIOTHYECKOU
KYJIbTYpbI, OIbITA JIEATEIBHOCTH AKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHOM
IIPAKTUKE, CIOCOOHOCTH W YMEHHUSA AaKTUBHO MPOTUBOCTOSITH HUCOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HayK{ 1 00IIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHENMU(PUKN XUMUU KaK HayKd, OCO3HAaHHS €€ pOJu B
(dbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3MaHUH IIEIIOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €AMHCTBE IPUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOUN
UUBWIN3ALMA: B €€ T'yMaHUCTHUUECKON HANpaBICHHOCTH M BaXXHOU pOJIK B
CO37JaHUU HOBOWM 0a3bl MaTEepPUAIBHOW KYJIbTYpPhl, B PEIICHUU TJIOO0ATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — ChIPbEBOM, IHEPTETUUECKOM,



NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecreyeHn YCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0T0 4JieHa OOIIECTBA;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJb3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHIM
OKPYXKAIOIIEr0 MUpa U MPOUCXOJSANIMX B HEM HU3MEHEHHM, YMEHHS J1eNaTh
000CHOBaHHBIE 3aKIIIOUCHHUS HA OCHOBE HAyYHbIX (AKTOB U HMEIOUIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaLIUSX;

UHTEpeca K TO3HAHUIO, UCCIIE0BATEIIbCKOU IEATebHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HAaHU 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3luyHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE PE3YJbTAaThl OCBOCHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpEeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIE (MEXIpeMETHBIC) OOIIIeHAyYHbIE MOHSATHUS,
OTpa)karollue IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEIU(PUKY METO/0B
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (maTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUeE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHbBIC y4eOHbIe NENCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), obOecrneunBarone (GopmMupoBaHue
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLUATTBHON KOMIETEHITUU O0YyJarOIINXCS,

CIIOCOOHOCTH O0y4JaroIINXCsI UCII0JIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHHMS W  YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yibTaThl OTPAKAKOT OBJIAJICHUE YHHBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATECIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaesaTh 1IN ACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCHUTH PE3YIbTaThl JEATEIIBHOCTH C MOCTABJICHHBIMU
LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE IPU3HAKU MOHATUN U yCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIHE TIOHSTHS U1 OOBSICHEHUS OT/IETBHBIX (PAaKTOB
U SIBJICHUM;



BBIOMpATh OCHOBAaHUA M KPUTEPUM Mg KilacCU(UKAIMM BEUIECTB U
XUMHUYECKUX PEaKIUii;

yCTaHABJIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXKAY H3Yy4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHUS (UHIYKTUBHbBIC, AECIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

OPUMEHSATh B MpOIECCe TMO3HAHUA  MCHOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBbIE)  MOJENH, MpeoOpa3oBbIBATH  MOJIEIbHBIC
OPENCTaBICHUS — XUMHUYECKMM 3HAaK (CHUMBOJI) DJIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOW peakluuu — TPHU PEIICHUU YYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aJ]a4, MPUMEHSITh Ha3BaHHbIE MOICIbHBIC
NPEICTAaBIICHUS VISl BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XUMHYECKUX PEaKIIUM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX
peaKuii;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
IPaBUJILHOCTH BBHICKA3bIBAEMBIX CYKICHHUI;

BJIQ/JICTh HAaBBIKAMU CaAMOCTOSITEIBHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIBbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath O000OIIEHUS U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yIbTaTOB UCCIEAOBAHUS, COCTABIATh 00OCHOBAHHBIN OTYET O MPOACIIAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW M TPOCKTHOU
NEeSATEILHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/lad, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX HHPOpManuu (Hay4dHO-
NOMmyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPaBOYHBIE MOCOOMS,
pecypchbl HTepHeTa), aHaIM3UpOBaTh HH(POPMAIIUIO PA3IMYHBIX BUIOB U (popm
IpeICTaBICHNUS, KPUTUYECKA  OIEHWBaThb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTD;

bopMyIHpOBaTH 3aIIPOCH] U IPUMEHSTH Pa3TUYHBIC METObI IIPU TTOUCKE U
orbope wuHPOpMAIMKA, HEOOXOAUMON MJIS BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;

mpruoOpeTaTh OMBIT MUCIOJIb30BAaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpEICTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM $I3BIK B KaueCTBE CpeICcTBa MpH padoTe C
XUMUYECKON WH(]OpMaImen: NPUMEHSITh MEXIpeAMeTHbIe (pu3nyeckue u
MaTeMaTU4ecKne) 3HaKu W CHMBOJBI,  (opmynsl, abOpeBUATypHI,
HOMEHKJIATYpPY;

HCII0Jb30BAaTh 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA HAI'JTIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMOM TEMbI B XO/I€ TUAJIOTa
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIIOJTHEHUS MPE/JIOKEHHOM 3a1auH;

BBICTYIIATh C Hp@SGHTaHHCﬁ PE3YJILTATOB MMO3HABATEIBLHOU JACATCIIBHOCTH,
IMOJNYUYCHHBIX CaMOCTOATCIIBHO HWJIX COBMCCTHO CO CBCPCTHHKAMH IIPpH
BBIIIOJJTHCHUN  XHMMHUYCCKOI'0O OKCIICPHUMCHTA, HpaKTPI‘IeCKOP'I pa6OTI>I I10
HCCJICAOBAaHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCain3alliu y‘l€6HOFO IIPOCKTa,
)51 (bOpMYJII/IpOBaTI) BBIBOJAbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUus HOSI/II_[I/Iﬁ B X0AC O6CY)KI[GHI/IH 1 0OMEHa MHEHHSIMH.

PerJISITI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPlSI:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESATENBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeéMblii airopuT™M JEUCTBUM IpHU
BBIIIOJIHEHUH YYE€OHBIX M HMCCIIEOBAaTENIbCKUX 3a]ad, BBIOMpaTh HauoOojee
3¢ (PexTUBHBIN CNOCOO MX pEIIeHHs C YYETOM IOJYYEHHUS HOBBIX 3HAHHUHA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a W
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IPOTpaMMbl 110 XUMHHM Ha
yriyOJICHHOM YpPOBHE Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs BKIHOYAIOT
crienuguyecKue sl yaeOHOro npeaMera « XUMUs» HaydHbIC 3HAHUS, YMEHUS U
CIIOCOOBI ICUCTBUI IO OCBOCHHUIO, HHTEPIIPETAIIUH U TTPE0OPa30BaHMIO 3HAHUH,
BUJIBI JISATEIIBHOCTH TI0 TIOJIYYSCHHUIO HOBOTO 3HAHMS W NMPUMEHEHUIO 3HAHUH B
Pa3JIMYHBIX YUCOHBIX CUTYyAIUsAX, a TAKKE B PCATbHBIX )KU3HCHHBIX CUTYAITUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1Mo XuMHUM NpEIMETHBIC PE3yJIbTaTh
MIPEICTABJICHBI TIO TO/IAM H3yUCHUS.

10 KUIIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «Opranudeckas XuUMUS
OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE U 3HAYCHUU OPTaHHYECKOU
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJIi B 00ECIEYECHUN YCTONIHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM HKOJIOTHIECKOM, YHEPreTHIECKON
W THIeBod O€30MacHOCTH, B PAa3BUTUU MEAWIMHBI, CO3IaHUM HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB DSHEPTHHM, B OOECIICUEHUU PAIMOHATIHLHOTO
MIPUPOIOTIOIB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIICH KYIbTYphI
YeJIOBEKa, a TaKXKE DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JJ0POBBIO U IPUPOAHOM CPELE;



BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HaHHMI, KOTOpas BKIIIOYACT:
OCHOBOIOJIATAOIINE TOHATHUS — XUMUYECKUH OJIEMEHT, aToM, SApO H
DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOWTANIM, OCHOBHOE WU
BO30Y)KJIEHHOE COCTOSIHUS aTroMma, TMOpUAM3alus aTOMHBIX OpOuTajeil, HOH,
MOJIEKYJa, BAJEHTHOCTb, AJEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasi CBS3b, MOJb, MOJISIpHAasi mMacca, MOJISIPHBIA OOBEM, YIIIEpOJHbBIN
CKeneT, (yHKIMOHAIbHAs TPYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYThIE, COKpalIEHHBIC, CKEJETHBIC), H30MEpHUs CTPYKTypHas U
IPOCTPaHCTBEHHAsA (F€OMETPUYECKasl, ONITUYECKas ), U30MEPhI, TOMOJIOTUYECKHI
psll, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE
COEAMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHHUS; TCOpUM, 3aKOHBI (rmepuoauyeckuii 3axkoH JI. V. MeHnneneena,
TEOPHS CTPOEHUS OpraHnyeckux Beuiects A. M. BytnepoBa, 3ak0H coXpaHEHUs
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU MPU XUMUYECKUX
peaKimsx), 3aKOHOMEPHOCTH, CUMBOJINYECKU I SI3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBJICHUW;, TPEACTaBICHUA O MEXaHU3Max
XUMHAYECKUX peakuuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O B3aUMHOM BJIMSIHUA aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U ME30MEpHBIN 3P deKThl, OpueHTaHTHI | 1
Il pona); ¢akronorudeckue CBElEHHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUH H
0€30MacHOM HCIIOJIb30BAHUM BAKHEUINIUX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON  JIEATEIbHOCTH 4YeJioBeKa, OOIIMX HAy4HbIX MPUHIUIIAX
XUMUYECKOTO TPOU3BOJACTBA (Ha TpuUMepe MPOU3BOACTBA METAHOJIA,
nepepadoTku HeTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTepHbIC MPU3HAKU TIOHSITHH,
yCTaHABJIMBAaTbUX B3aWMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIINE MOHATHUS TIPH
ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUII;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMyI
OpraHUYECKUX BEIECTB;

COCTaBJIATh YPaBHEHHS XHUMHYECKHX pEaKkUUl U pacKpblBaThb HX
CYIIHOCTb:  OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA  MOCPEICTBOM
COCTAaBJICHHSI DJICKTPOHHOTO 0anaHca 3TUX peakilil, peakiuii HOHHOT0 0OMeHa
MyTEM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;

U3rOTaBIIMBaTh  MOJEIM  MOJIEKYJl  OPraHMYEeCKUX  BEIIeCTB IS
WUTFOCTPALMUA UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOPMHUPOBAHHOCTh  YMEHUHU: YCTaHaBJINBATh MPUHAJJIEKHOCTh
M3YYCHHBIX OPraHUYECKUX BEHIECTB IO HMX COCTaBy MU CTPOEHUIO K
omnpenenéHHOMY KJacCy/Tpymime COSAWHEHHWH, JaBaTh WM Ha3BaHUS 110
cuctematuyeckorr Homenkiatype (IUPAC) wu mnpuBoauTh TpUBHAIBHBIE
Ha3BaHMS [JI1 OTACJIbHBIX NpPEACTaBUTENICH OPraHUYEeCKUX BEHIECTB (ITHIIEH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaerus,
aleTalbJIeTU], alleTOH, MypaBbUHAas KUCJIOTA, YKCYCHAsl KACIIOTa, CTEApUHOBAs,
OJICMHOBAsA, MAJIbMUTHHOBASI KUCIOTHI, TJIUIMH, aJJaHWH, MajibT03a, QPYKTO3a,
AHWJIMH, JUBUHWII, U30TPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c(hOPMHUPOBAHHOCT, YMEHHS OMNPEACIAITh BHUJ XUMHYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (KOBAJEHTHAas U WOHHAS CBSI3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSA3b);



c(hOPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHUS TEOPUU CTPOCHHS
opraHuueckux BemiectB A. M. BytiepoBa 11 OOBSACHEHHUS 3aBHCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpPMHUPOBAHHOCTh YMEHHMM  XapaKTepH30BaTh COCTAaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTaBUTENCH Pa3IUYHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIEBOJOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IMPOCTBIX M CIOXKHBIX 3(PUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OCJIKOB, YIieBOJ0B (MOHO-, IU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYIT,

c(hOPMHUPOBAHHOCTh YMEHHMs TOATBEPKIaTh HAa KOHKPETHBIX IMpHUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSTUHECHUM
OT KPaTHOCTH W THUIIa KOBAJEHTHOMN CBsI3U (G- U M-CBSI3M), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOJTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPAKTHUYECKOE IPUMEHEHHE MPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToJaX IIO3HAaHWS —  HAONIOJACHUH, HU3MEPEHHUM, MOJICIUPOBAHUH,
dKCIIEPUMEHTE (PeaTbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTH YMEHUA MPUMEHATHOCHOBHBIC orepalnuu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHUE, 000O0IIeHHE,
CHCTEMATHU3alMI0, BBISABJICHUE MPUUYUHHO-CICACTBEHHBIX CBA3CH — JUIA
V3yUYCHUs CBOMCTB BEIIECTB U XMMUUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISIBISATH B3aMMOCBS3b XUMUUCCKUX 3HAHUI
C MOHATUAMHU U MPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
1 60jilee OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO €IUHCTBA
MHpA, HCIOJb30BaTh CHUCTEMHBIE 3HAHUS MO OPTraHUYECKOW XWUMHUU I
O0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECCTBECHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUM: MPOBOJIUTH PACUETHl 10 XUMHUYECKUM
dbopMyllaM ¥ ypaBHEHMSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3udecknx BenMYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIIECTBA),
XapaAKTEPU3YIOIMUX BEIIECTBA C KOJMYECTBECHHOW CTOPOHBI: PACUY€Thl 10
HaXOXXJICHUI0 XHUMHUYECKOW (OpMysbl BemIecTBAa IO HW3BECTHBIM MaCCOBBIM
JOISIM ~ XUMHUYECKHUX  DJIEMEHTOB, IMPOAYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OPMUPOBAHHOCTh yYMEHHI: TMPOTHO3UPOBATH, AaHAIU3UPOBATh W
OIICHUBATH C MO3MIINI AKOJOTHUYECKON OE30IaCHOCTH IOCIICACTBHS OBITOBOM M
MPOU3BOJACTBEHHON JICSITEIBHOCTH 4YEJIOBEKAa, CBSI3aHHON C TepepadoTKOM
BEIIIECTB, MCIOJIb30BATHIIONYYEHHbIE 3HAHHUS IS MPUHATHS TPAMOTHBIX
perIeHni mpo0JieM B CUTYaIUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJIydeHUE U M3YYEHUE CBOMCTB OpPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICOIEPKAINX OPTaHUYECKUX BEIIECTB, PEIICHUE KCIEPUMEHTATbHBIX
3a/1a9 110 PACIO3HABAHUIO OPTaHMYECKHUX BEIICCTB) C COOJIOJCHHUEM IIPaBHII
O6e3omacHOro OOpalieHus] C BEIIECTBAMH W JIA0OPATOPHBIM OOOPYIOBAHHEM,



dbopMyIupoBaTh I€Jb HCCIEIOBAHUS, MPEJACTABIATh B Ppa3aIudHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHAITU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

coOJIFoAaTh MpaBHIa YKOJIOTUYECKH 11e71ecO00pa3HOTO MOBEACHUS B OBITY
M TPYHAOBOW JCATCIBHOCTH B LENSIX COXPAHCHUS CBOCTO  3[0POBb,
OKpY’KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONUMBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOrO JCHCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEACTIEHHBIX OPTaHUYECKUX BEIIECTB, HOHUMAs cMbIci okazarens 111K

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHUS OPTAaHUYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTU U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHAINIPABICHHBIM MOUCK
XMMHYCCKOH WH(QOPMALMK B DPasIMYHBIX HMCTOYHHKAX (HAaydHas M y4eOHO-
Hay4YHas JUTepaTypa, CPECTBa MacCoBOil HHpOpMarmy, VIHTepHET U Apyrue),
KPUTHYCCKH aHATH3HPOBATH XUMHUICCKYI0 HHPOPMALHIO, IepepadarhiBaTh € 1
UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHON Y4eOHOM 3a1aueH.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImas U HeopraHuyeckas
XUMUSD» OTPaAXkKaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABJICHUI: O MaTepUaIbLHOM EIMHCTBE MUDPA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJIICHUM IIPUPOABI, O MECTE U 3HAUYCHUU
XUMUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOoJId B 00ECIEYECHUN YCTONYHBOTO
Pa3BUTHS, B PEHICHUH MPOOIJIEM IKOJIOTHUECKOM, YHEPTreTUYECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUaJIOB, HOBBIX
MUCTOYHUKOB PHEPTUH, B 00€CIICUEHUHN PAIMOHAIBHOTO IPUPOIOIIOIH30BAHUS, B
dbopMHpOBAaHWK MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YEJIOBEKa, a TaKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAralOIMe MOHATHUS — XUMHUYECKMH JJIEMEHT, aTOM, sJApO aTroma,
M30TOIBI, D3JICKTPOHHas 000JI0Yka aroma, S-, P-, O-aromHBIC OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneil, MOH, MOJICKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHb
OKHUCJICHUSI, XWUMHYECKas CBI3b (KOBaJEHTHAs, WOHHAs, MeTauIndecKas,
BOJIOPOJIHAS), KpUCTAJUIMUECKasi pemi€Tka, XUMHYecKash peakius, pacTBOp,
AJIEKTPOJIUTBL, HEAIEKTPOJUTHI, DICKTPOJIUTUYECKAs AUCCOLMALMs, CTEICHb
JIWCCOLIMALNY, BOJOPOJAHBIA IIOKAa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEMI0BOM 3(PPEKT XUMUYECKOW pEeakluh, CKOPOCTh XHUMHYECKON peakIuw,
XUMHUYECKOE PABHOBECHE; TEOPUM M 3aKOHBI (TEOpHUS SIECKTPOIUTUYECKOU
nucconnanuu, nepuoandeckuit 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHUS
MAaCChI BELIECTB, 3aKOH COXPAHECHUS U MPEBPALLCHUS YSHEPTUU MPU XUMUYECKUAX
peakusAx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIKUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK XMMHH, MAPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIUE B OCHOBE NMOHUMMAaHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SIBJICHUM; COBPEMEHHBIC NPEJCTABJICHUS O CTPOCHHUM BELIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJIIPHOM ¥ HAQJAMOJIEKYJIIPHOM YPOBHSX; IIPEICTABICHHUS O
MEXaHU3MaxX XUMHUYECKHX PEaKUUM, TEPMOJAMHAMUYECKUX WM KUHETHYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKaHUs, 0 XMMHYECKOM PAaBHOBECHM, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTHYECKHE CBEACHHUS O CBOWCTBAaX, COCTaBe,
MOJIydeHUHM U 0€30MacHOM HCIIOJIb30BAaHWU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUYECKOW NEATETLHOCTH YeJIOBEKa, OOIIMX HayYHBIX
MPUHIUIIAX XUMUYECKOTO IMPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBJIATH XapaKTEepHbIC MPU3HAKU MOHATHH,
YCTaHABIIMBaTh WX B3aHMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU OMMCAHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY IS
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIuii,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBuManpHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPENECIATh BAJICHTHOCTh M  CTEINEHb
OKHCJICHHS] XUMHUYECKUX JJIEMEHTOB B COCOUHEHHSIX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOJAOPOJIHAS), TUIl KPUCTALTUYECKON
PELETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHITH 3aBUCMOCTb CBOMCTB BEIIECTB OT
BUJla XMMHUYECKON CBSA3M W TUIA KPUCTAJUIMUECKOW PpEmETKU, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIIEHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHMI: KJIACCU(PUIIUPOBATH: HEOPraHUYECKUE
BEILIECTBA [0 UX COCTABY, XMMUYECKHE PEAKLUMHU MO PA3JIUYHBIM IPU3HAKAM
(uucimy M COCTaBy pearupyrollydx BEHIECTB, TEIUIOBOMY 3(h(eKTy peakiuw,
U3MECHEHHUIO CTENEHEH OKHUCJICHHs] DJEMEHTOB, OOpaTUMOCTH, Y4YacCTHUIO
KaTanu3aropa U JPYTUe); caMOCTOSATEILHO BBIOMPATh OCHOBAHUS U KPUTEPHUH
JUTsI KacCU(UKAIINK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPHIBATH CMBICT MEPUOJUYECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
OOBSCHUTENBHYIO U TPOTHOCTHYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XUMHMYECKHMX 3JIEMEHTOB II€PBOrO—YETBEPTOTO MEPUOAOB
Ilepuomnueckoir  cucrembr .M. MengeneeBa, HUCHONB3ysd  MOHATHS
«QHEPreTUYCCKHE YPOBHN», «IHEPreTUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKIEHHOE YHEPTETUUECKHE COCTOSHHS aToMay;
00BACHITH3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XUMHUUYECKHUX DJIEMEHTOB M UX
coequHeHurd 1o nepuoaaM U rpynmnam llepuogmueckon cucremsr . .
MenzeneeBa, BaJCHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XMMHUYECKUE CBOWCTBA BEUIECTB  PA3JMYHBIX KJACCOB, MOATBEPXKIATh
CYLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXKIY HEOPraHUYECKUMHU BELIECTBAMHU C
ITOMOILBIK YPAaBHEHNUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNU ITOCPEICTBOM COCTABJIEHUSI DJIEKTPOHHOIO
OajlaHca JTHX pEaKIMi;, PEeaKIMuid HOHHOTO OOMEHa MyTEM COCTABJICHHUS HX
MOJIHBIX M COKPAUIEHHBIX MOHHBIX YPAaBHEHHM; PEAKLMN THUAPOJIN3A; pEaKIun
KOMILIEKCOOOpa3oBaHusi (Ha TIpUMEpPe THAPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHHUSI OOBACHITH 3aKOHOMEPHOCTHU MPOTEKAHUS
XMMHUYECKUX PEAKIMN C YUETOM UX IHEPreTUUECKUX XAPAKTEPUCTHK, XapPaKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOW PEAKUMU B 3aBUCUMOCTH OT PAa3JIMYHBIX
(dakTOpoB, a TaKXKe XapaKTep CMEIICHHS XUMHUYECKOTO PAaBHOBECHS TIOJ
BIIMSIHUEM BHEIIHUX Bo3aercTBul (mpunuui Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUUYECKHE PEaKIIHH,
JIe)KAIIUE B OCHOBE MPOMBIIUIEHHOTO IMOJYYEHHUS] CEPHOM KHUCIOThI, aMMHAKa,
oOIlue Hay4HbIe MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTD



NPUMEHEHUS! HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAaHUN O METO/IaX HAYy4YHOIO
MO3HAHUS SIBJICHUM TPUPOJLI — HAOIIOEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbIi M MBICICHHBIN), HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb HSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS XMMUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKONU AEATEIBHOCTU YeJIOBEKa U B MOBCEIHEBHOM
KU3HH,

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBJISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUN
C TOHATUSIMU U TPEACTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
1t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHMsI MPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHATUM  «MaccoBas JIOJs BEIIECTBA B  pacTBOpPE» M «MOJISIpHAs
KOHIIGHTpAIMs»; Macchl BellecTBa WM OO0OBEMa Tra3za 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe UM O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ @dexra peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO TUCCOIUAIIMU; MAaCChI
(oOBEMa, KoMUecTBa BEIIECTBA) MPOIYKTA PEAKIIUU, €CITU OJIHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAEC pacTBOpa C OMNpEACIEHHON MaccoBOM Jloyei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH ); JIOJIU BBIXOJIa
POJYKTa peaKkiuu; 00bEMHBIX OTHOIIICHUI Ia30B;

c(hOpMHUPOBAHHOCTh YMEHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TMpOBEJEHUE peakiuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAueCTBEHHOTO  COCTaBa  HEOPraHWYECKUX  BEIIECTB,
ompeJesieHNe Cpeibl PACTBOPOB BEIIECTB C MOMOIIBI0 MHAUKATOPOB, U3YUYCHHE
BIUSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKINH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Mertamisl» U «Hemeramnsy) ¢
coOnro/lecHeM TpaBuil  O€30MacHOTrO  oOpamieHusT ¢  BEIIeCTBAMH |
nabopaTopHbIM  00OpyanOoBaHuEM, (HOpPMYyIUpOBaTh II€JIb  HMCCIEIOBAHUA,
MIPEJICTABIIATh B PA3IMYHON (OopMe pe3yJbTaThl SKCIEPUMEHTA, aHATU3UPOBATh
U OLICHUBATHUX JIOCTOBEPHOCTH;

chOpPMHUPOBAHHOCTh  YMEHHI: COONIOAaTh TMpaBWiIa  TOJH30BAHUSA
XUMUYECKON TIOCY/IO W J1abOopaTOpHBIM O0OpYJOBAaHHEM, OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBITIOTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTUYECKH IIEIeCO0OpPA3HOr0 TOBEACHHS B OBITYy H
TPYJIOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbs, OKpPYKArOIIen
IPUPOAHONU CpeIbl U JOCTIKEHMSI €€ YCTOMYMBOIO Pa3BUTHA, OCO3HABATH
OTMACHOCTh TOKCHUYECKOTO JEHCTBUS Ha KUBBIE OPTraHU3MBI OMPEIACIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHMMas cMbIch roka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH IEJICHANIPABICHHBIN MOUCK
XMMHYECKOH WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M Yy4eOHO-
Hay4JHas JIuTepaTypa, CpeicTBa MaccoBoil nHpopmaruu, UHTEepHET U pyrue),
KPUTHYECKH AHAIM3HPOBATEXUMHYECKYIO MH(POPMALHMIO, nepepadareiBartheé
WCIIOJIb30BAaTbB  COOTBETCTBUU €  TIOCTABJICHHOW  y4eOHOW  3ajadeid.
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11 KITACC

HaumMeHoBaHme KoanuectBo yacon
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMmel padoThI padoThI
Paznen 1.Teopernyeckue 0CHOBbI XUMHH
CrtpoeHue aToma.
Ilepuonuueckuit
3aKOH U
[Tepuonnueckas
1.1 P 9
cucrema
XUMUYECKUX
anemenToB . 1.
Menneneesa
Crtpoenue
BEILIECTBA.
1.2 11 1
Mmuoroo6pasue
BEILIECTB
XUMUYECKUE
1.3 19 1 3
peakuumn
Uroro mo pazneny 39
Pa3nea 2.Heopranuveckasi XuMHusi
2.1 Hewmeraymier 31 1
2.2 Mertamibl 23




Uroro no pazneny o4
Paznen 3. Xumus ¥ JKN3Hb
MeToas! TO3HaHU
3.1 B XUMUH. XUMHUSA U 9
KU3Hb
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO
YACOB I10O 102

[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
IIPEACTABIICHUE O
MHOT000pa3uu
OPraHN4YeCKUX COCTUHEHUHN

DNEKTPOHHOE CTPOEHUE
aToma yryiepoja (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOKXHOCTH
aToma yriepoja

XHUMHYECKas CBA3b B
OpPraHMYECKUX COEAUHEHHUSIX.
MexaHu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3H,
CrocoOBbI pa3phIBa CBA3EH

Xumuyeckas CBsI3b B
OpPTaHUYECKUX COCTUHCHUSX.
MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOH CBSI3H,
CrocoOBI pa3phIBa CBsA3EH




Teopus crpoeHus
OPraHUYEeCKUX COECINMHEHUHN
A. M. bytneposa

Buaer nzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3G (HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCTUHEHUN

Buael nzomepun:
CTPYKTypHas,
MPOCTPAHCTBEHHAS.
DnexTpoHHbIEe 3G (HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COECIMHEHU I

Konnenuus rubpuanszanuu
aTOMHBIX OpOHTaJIEH.

[IpencraBnenue o
KJIacCU(PHUKALUHA U
cHCTeMaTH4yecKast
nomenkiarypa (IUPAC)
OpPraHMYECKHX BEIICCTB

10

Knaccudukanus
OpPraHUYECKUX COSAMHECHUN.

11

Knaccudukamnms peaxiuii B
OpPraHUYECKON XUMUU




12

Cucremaruzanus u
000011IeHIE 3HAHUH 110 TeME:
“TeopeTHu4ecKue OCHOBBI
OpPraHuYecKoil Xummuu

13

Cucremaruzanus u
00001IeHIE 3HAHUH 110 TeME:
“TeopeTu4yecKue 0OCHOBBI
OpPraHuYecKoi XumMmuu

14

AKaHBI: TOMOJIOTHYSCKHI
psia, obmas popmyia,
HOMEHKJIaTypa U U30Mepus,
AJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

15

AJNKaHbI: TOMOJIOTUYECKUN
psa, obmas dpopmyna,
HOMEHKJIaTypa 1 U30Mepus,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

16

du3znuecknue U XUMHUUECKHUE
CBOMCTBA aJIKaHOB

17

du3znueckrue U XUMHUUECKHUE
CBOMCTBA aJIKaHOB

18

Haxoxnedue ajikaHoB B
npupoae. CriocoOsr




MOJIYYCHHUA U IPUMCHCHUC
aJIKaHOB

19

[uknoankaHel: o0mas
(dhopMyIia, HOMEHKIIATypa U
HU30MepHsi, 0COOCHHOCTH
CTPOCHUSA U XUMHUUYCCKUX
CBOMCTB, CITOCOOBI
MOJIyYEHHS U IPUMEHEHHUE

20

[uxnoankansl: o01mas
(dhopMyIia, HOMEHKJIATypa U
M30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKIX
CBOWCTB, CITIOCOOBI
MOJTyYCHHUS] U TIPUMCHEHHE

21

Pemenue pacu€THpix 3a1au
Ha OmpeieTIeHue
MOJIEKYJISIPHOHN (OPMYITBI
OpraHUYeCKOT0 BELIECTBA M0
MAacCOBBIM JIOJIIM aTOMOB
3JIEMEHTOB, BXOISIIHUX B €TO
coctaB. CucremaTus3anus 1
000011IcHHE 3HAHHH 110 TEME

22

Pemrenne pacu€rHbIx 3a1a4
Ha OIIpe/IeIICHUE
MOJIEKYJISIPHOIN (pOpMYJIBI
OpPraHUYECKOTO BEILECTBA 10
MacCOBBIM J0JISIM aTOMOB




DJIEMEHTOB, BXOIAIINX B €TI0
coctas. Cucremarusanus u
0000111eHNE 3HAHUH I10 TEME

23

Pemenne pacu€rHbIX 3a1a4
Ha OmpesesicHue
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECcKOro BELIeCTBa 0
MacCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJAIINX B €r0
coctaB. Cucremaruzanus 1
000011eHNe 3HAHUH 110 TeMe

24

AJIKEHBI: TOMOJIOTHYECKU I
psina, obmas ¢popmyina,
HOMEHKJIaTypa, AIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.
CtpyKTypHas ¥ LUC-TpaHC-
M30MepUs aJIKEHOB

25

duznyeckue 1 XUMHUYECKHE
CBOMCTBA alnkeHoB. [IpaBuiio
MapkoBHHMKOBa

26

DU3nYeCKue U XUMUYECKHE
CBOMCTBA ankeHoB. [TpaBuiio
MapkoBHHMKOBa

27

CriocoObI ostyueHust u
NPUMEHEHHE aJTKEHOB




28

[TpakTuyeckas padora Ne |
o teMe "[lonyuenue
STUJICHA U U3y4YEHUE €T0
CBOMCTB"

29

Pemenne pacu€rHbIX 3a1a4
Ha OIIpe/ICIICHUE
MOJIEKYJISIPHOM (hOpMYyJIbI
OpPraHUYECKOT0 BEILECTBA

30

AnKaaueHbl: CONPSKEHHBIE,
U30JIMPOBaHHbIE,
KyMYJIMPOBaHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTPOEHUs

31

XUMHUYECKHE CBOMCTBA
CONPSKEHHBIX TUEHOB

32

CrniocoOsl mostyueHus u
MIPUMEHEHHE AJIKaTUCHOB

33

AJIKWHBI: TOMOJIOTHYECKUI
psn, obmas hopmya,
HOMEHKJIaTypa, JIEKTPOHHOE
Y POCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIL,
¢du3nueckue cBOCTBa

34

XUMHUYECKUE CBOMCTBA
AITKAHOB

35

KauecTBenHsble peakiny Ha




TPOWHYIO CBS3b

36

CriocoOsl motyueHus: u
MIPUMEHEHUE AJTKUHOB

37

Pemenue 3anay: pacy€rsl no
YpaBHEHHUIO XUMUYECKOM
peakuuu

38

Cucremaruzanys u
000011IeHNE 3HAHUH I10 TEME

39

ApEHBI: TOMOJIOTUYECKUI
psia, obmas popmyina,
HOMEHKJIATypa.
DIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKY] O€H30I1a U TOIyoa,
ux Qu3nyecKue cBoncTBa

40

XUMHYECKHE CBOMCTBA
ApEHOB: PEaKLNH 3aMEILCHUS

41

XUMHYECKHE CBOMCTBA
apeHOB: peaKIuu
MIPUCOETUHEHUS], OKHCIICHHE
TOMOJIOTOB OEH30J1a

42

OCO0EHHOCTH XUMHYECKAX
CBOMCTB CTUPOJIA

43

Pemenue pacy€THpIx 3a1a4
Ha OIpEeIEeIeHNE
MOJIEKYJISIPHOHN (pOPMYITBI




OpraHn4€CKOro BCIICCTBA

44

CriocoOsl motyueHus: u
IIPUMEHEHHE apEHOB

45

I'eHeTn4eckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

46

I'enetnueckas CBS3b MEKAY
Pa3IMYHBIMU KJIacCaMu
yTIEBOIOPOIOB

47

Pacuérsl 1o ypaBHEHUAM
XUMHYECKUX PEaKIUH.
Cucremaru3anys u
000011IeHHE 3HAHUH I10 TEME

48

IIpuponnsiit ra3. [lomyTHele
He(TSHbIE ra3bl

49

KamenHnslit yroas u
MIPOJYKTHI €T0 NMepepadoTKu

50

Hedtp u cocoOs! €€
nepepadotku. [I[pumenenue
MIPOJYKTOB MEepepadbOTKU
HepTH

51

T'enetnyeckas cBsI3b MCXKIY
Pa3IMYHBIMU Kj1aCCaMU
YIII€BOJOPOIOB

52

I'emermueckas CBA3b MCXKIY
Pa3iIMYHBIMU Kj1aCCaMU




YTJIEBOIOPOIOB

53

FaJ'IOFeHOHpOI/ISBOI[HI)IC
YIJICBOAOPOAOB:
QJICKTPOHHOC CTPOCHUC,
pCaKkuuu 3aMCIICHUA
rajJorcHa

54

JeiicTBue 1menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumoneiictBue
JIATAJIOTCHAIKAHOB C
MarHueM U IIMHKOM

55

CucreMmarTusanus v
000011IeHrE 3HAHUH 110
pazneny "YrieBogopoas"

56

CucreMarusanus v
000011IeHNE 3HAHUH T10
pazneny "YrieBogopoas"

57

KonTponbHas padota no
Teme "YrieBogopoas”

58

[IpenenbHble OJTHOATOMHBIE
CIUPTHI: TOMOJIOTMUYECKHUHA
psn, obmas hopmya,
CTPOEHHE MOJIEKY,
M30MepHsi, HOMEHKJIATypa,
KJ1accupuKanus,
¢u3nveckre CBONCTBA




59

XMMHUYECKUE CBOUCTBA
MpeACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

60

Crioco0pl nostyueHust u
MIPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

61

IIpocTeie 3¢upst:
HOMEHKJIaTypa U U30Mepus,
0c00EHHOCTH (PU3MUECKUX U
XUMHUYECKHUX CBOMCTB

62

MHOroaroMHsbl€ CIIMPTHI:
STWIEHIJIUKOJIb U MNIULEPHH,
ux Qusnyeckue u
XUMHUYECKHE CBOKCTBA

63

CrniocoOsl mostyueHus u
MPUMEHEHHE MHOTO0ATOMHBIX
CIIHPTOB

64

DEeHOJI: CTpOEHHUE
MOJIEKYJIbI, PU3NYECKUE
cBOMCTBA. TOKCHYHOCTH
(dbenomna

65

XUMHUYECKUE CBOMCTBA
(dbenomna

66

CriocoObI ostyueHust u
npUMeHeHHe (peHoa

67

ITpakTuyeckas paGora Ne 2.




Pemenue
SKCIEPUMEHTAIIbHBIX 33724
1o teme "CnupTel U
heHnosr"

68

Cucremarusanus u
000011IeHNE 3HAHUN 110 TEME

69

CucreMarTusanus v
000011IeHNE 3HAHUN 10 TEME

70

AJBIIETUIBI M KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHUJILHON TPYIIIbI;
TOMOJIOTHYECKHE PSIbI,
obmrast popmyra, U30MepHst
¥ HOMEHKJIaTypa

71

ANBIIETUB M KETOHBI:
3NIEKTPOHHOE CTPOCHUE
KapOOHUJILHON TPYTIIbI;
TOMOJIOTHYECKHUE PSIIbI,
obmas popmyna, U30MepHs
1 HOMEHKJIaTypa

72

ATBIETHIBI M KETOHBI:
(u3nUecKre CBOMCTBA;
peaKIu NPUCOETUHEHNUS

73

Peaknuu oxucieHus u
KaueCTBEHHBIC PEAKIINH
AJILIETUIOB U KETOHOB




74

Crioco0pl nostyueHust
AJIbJACTU 0B 1 KETOHOB

75

OnHOOCHOBHBIE NIPEAEIbHBIE
KapOOHOBBIE KUCIJIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJIEKYJT

76

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢busnveckne CBONCTBA

7

XHUMHUYECKHE CBOMCTBA
MpeJEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

78

OcoOeHHOCTH CBOMCTB
MYPAaBbUHOMN KHCIIOTBHI.
MHuoroo6pasue kapOOHOBBIX
KHCJIOT

79

Oco6eHHOCTH CBOUCTB:
HETpeIeTbHBIX U
apOMaTUYECKHUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX
kucinot. [IpeacraBurenu
BBICIINX KapOOHOBBIX
KHUCIIOT

80

IlonsTue o IMPONU3BOAHBIX




KapOOHOBBIX KHUCJIOT

81

Cnoco0bl osry4eHus u
npUMeHeHHe KapOOHOBBIX
KHUCIIOT

82

CnoxxHbie A(UpHI:
TOMOJIOTHYECKHUH psifl, oOrast
dbopMmyIa, u3omMepus u
HOMEHKJIaTypa

83

dusnueckue U XUMUYECKHE
cBOlCcTBa A(hUPOB

84

Pemenue pacu€rHeix 3a1a4:
10 YPAaBHEHHUIO XUMHUYECKOM
peakuu, Ha ONpeIeTICHUE
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHM4YeCKOro BEIIECTBA

85

ITpakTuyeckas paGora Ne 3.
Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4
o Teme "KapOoHoBbie
KUCIOThI. CloxHbIE Y3PUpHI"

86

XKupsl: ctpoeHue,
bu3nvIecKre 1 XUMHUECKUE
CBOICTBa (THIPOIIN3)

87

Oco0EHHOCTH CBOMCTB
KHPOB, COJCPIKAIIIX
OCTaTKHu Here}IeHBHBIX




KUPHBIX KACIOT. JKHUphI B
Ipupoe

88

Mb11a KaK COJIM BBICHINX
KapOOHOBBIX KHCIIOT, UX
Morolee AeictBue. [ToHsTre
0 CUHTETHYECKUX MOIOIIHMX
cpenctax (CMC)

89

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYECKUX BEIIECTB

90

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
OPraHUYECKUX BEILECTB

91

Pacuétel o ypaBHEHUAM
XUMHYECKUX PEAKIUN

92

CucreMarusanus u
000011IeHNE 3HAHUH 10 TEME

93

Cucrematuzanus u
0000111eHHE 3HAHUN 110 TEME

94

OO01mmas xapakTepucThKa
YIIEBOJIOB M KJIacCU(DUKAIIHS
yIIA€BOJIOB (MOHO-, TU- U
MOJIMCAXaPUIBI)

95

MOHOC&XElpI/L[[BIZ




(u3nuecKre CBOWCTBA U
HAXOXK/JICHHUE B TIPUPOJIC

96

[IpuMeHeHue rroKo3sl, €€
3HAa4YCHUC B
KHU3HECOACATCIIbHOCTH
opraHusma

97

Hucaxapupl: caxapo3sa,
MaJjbpT03a U JaKTO3a.
Haxoxnenue B mpupone u
MPUMEHEHUE TUCAXAPHUJIOB

98

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIEKYJI, (Pu3nuecKue
1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

99

[TonsiTHe 006 NCKYCCTBEHHBIX
BOJIOKHAX

100

Pemenue pacueTHbIx 3a1a4
Ha ONpEIETIECHUE 107U
BBIXOJ]a TPOIYKTA PEAKIINHI
OT TEOPETUYECKH
BO3MOKHOT'O

101

CucremMarusanus u
0000111eHNE 3HAHUHA 110
paznmeny

102

Cucremarusanus u
000011IeHNE 3HAHUHA 110




pazzueny

103

KonTponbnas pabora no
TeEME
"Kucnopoacoaepxariue
OpraHu4eckue coeanHeHus"

104

AMUHBIL: K1accu(uKaIms,
CTPOEHHE MOJIEKYJI, 00111ast
dbopMmyiia, u3omMepus,
HOMEHKJIaTypa
¢bu3nveckne CBONCTBA

105

XHUMUYECKUE CBOKCTBA
anmn(aTHIecKuX aMHHOB

106

AHWIIMH: CTPOCHHE aHUIIMHA,
0COOEHHOCTH XMUMHUYECKUX
CBOWCTB aHWJIMHA

107

CriocoObl nostyueHust u
NpUMEHEHHE aTu(aTHIECKIX
AdMHUHOB

108

AMUHOKHCIIOTHI:
HOMEHKJIATypa U U30Mepus,
¢du3nveckrue CBONCTBA.
OTtnenpHBIE MTPEICTaBUTENH
0-aMHUHOKHUCIIOT

109

XUMHUYECKUE CBOUCTBA
AMUHOKMCIIOT, UX
OMOJIOrMYeCcKOe 3HAUECHNE




amuHoOKucioT. CuHres u
TUAPOJIN3 TIENTUIOB

110

benku kak npupoaHsie
MIOJIMMEPBI; CTPYKTYPBI
0eJKoB

111

XUMHYECKHAE CBOMCTBA
O€JIKOB

112

A3oTconepkaniue
reTepOLMKINYECKUE
coenuHenus. HykiaenHoBbie
KHCJIOTBI: COCTaB, CTPOCHUE
1 OuoJiornyeckasi pojib

113

[TpakTrueckas padota Ne 4.
Pemenue

IKCTIIEPUMEHTAIIbHBIX 33724
o Teme "A3oTcoaepKaiue
OpraHu4ecKue coeauHeHus"

114

[IpakTuueckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAJILHBIX 3a7a4
o teme "Pacnio3naBanue
OpPraHUYECKUX COEANHEHUN"

115

O600mmenue u
CUCTEMAaTHU3alusg U3YYCHHOI'O
MaTepuaia 1o TeMe
"A3oTcoaepkaiiue




coenuHeHus"

116

KonTponbnas pabora no
TeMe "A3oTcoaepxkaninue
OpraHu4eckue coeanHeHus"

117

OCHOBHBIE TTIOHSATHSA XUMHHI
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN ¥ METOIBI X
CHUHTE3a —IOJIMMEPU3ALUs U
MOJINKOHJICHCAITHS

118

IInactmaccel. YTunusanusa n
nepepaboTKa IIacTuKa

119

DnacToMepbl: HaTypajbHbIN
CUHTETUYECKUE KayUyKH.
Pesnna

120

BomokHna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOHHMCpH
CIICIHUAJIbHOI'O Ha3HAYCHUA

121

ITpakTuyeckas padora Ne 6.
Pemenue
AKCIEPUMEHTAIIbHBIX 337124
o Teme "Pacno3naBaHue
IIACTMACC U BOJIOKOH"

122

O0600111eHE U
CHCTEMaTHU3allUsl U3yYCHHOTO
MaTepHaa 1o TeMe




"BricokOoMONeKyIsIpHbIE
CoeIMHEeHUS"

O60061eHue u
CUCTEMaTHU3aIUsl U3Y4YEHHOTO
123 MaTepuaa 1o Teme
"BricokOMONEeKyIIsIpHbIE
coenuHeHus"

O06001IeHne 1
124 cUCTEMATH3allNs 3HAHUHI 110

KypCY OpraHM4e€CKOW XUMHH

OBILIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

132




11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1
XUMHYECKUH 3JIeMEHT. M30TOmbI
CtpoeHue 311eKTPOHHBIX
2 000JI0UEK aTOMOB, KBAHTOBBIE 1
qrcna
Knaccudukanms xumMuuecknx
3 3JIEMEHTOB (s-, p-, d-, f- 1
AJIEMEHTHI)
4 Pacnpenenenue 3neKTpoHOB 1O L
aTOMHBIM OpOUTAISIM
DneKTpOHHbIE KOH(UTYpaLUH
) aTOMOB 3JIEMEHTOB B OCHOBHOM 1
1 BO30Y)XJIEHHOM COCTOSIHUHU
DneKTpOHHbIE KOH(UTYpalUH
6 WOHOB. 1
DIJIEKTPOOTPHULIATENBHOCTh
[Iepuoanueckuii 3aKOH U
- [Iepnonnueckas cucrema 1

XAUMHUYECKUX dieMeHToB /I, 1.
MenneneeBa, CBI3b C




COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOICTB XMMHYECKUX IJIEMEHTOB
1 00pa3yeMbIX UMHU IIPOCTHIX U
CJIOKHBIX BCUICCTB 110 I'pyIiam
U TIepuoIam

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

10

Buapr xumMnueckoil cBS3H.
MexaHU3MBbI 00pa30BaHUS
KOBQJICHTHOM CBSI3H.
Bonoponnas cBs3s.
MexMonexyspHbIe
B3aUMOJICUCTBUS

11

BaneHTHOCTE M BaJIEHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
JJIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOECHUEM

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COEJIMHEHMSIX: COCTaB U
HOMEHKJIaTypa

13

BemectBa MonekyasspHOro u
HEMOJIEKYJISIPHOTO CTPOEHHS.
Tunsl KpUCTAIITMUECKUX




PELIETOK U CBOMCTBA BEILIECTB

14

[TonsiTHe 0 AUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUUIOUJTHBIX pacTBOpax

15

HcTuHHBIE PACTBOPSI:
HACBIILEHHBIEC U HECHACHIILICHHBIE,
PacTBOPUMOCT.
Kpucramnoruaparst

16

CriocoObI BBIpaKEHUS
KOHIIEHTPALIUU PACTBOPOB

17

Pemenue 3amayu c
HCITOJIb30BAaHUEM IOHITHMI
"MaccoBas J10J151 paCTBOPEHHOTO
BemecTra", "MoJsipHas
KOHIIEHTpanus"

18

Knaccudukanus n
HOMEHKJIaTypa HEOPTaHUUECKUX
BEIECTB

19

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

20

KonTponbHas pabora no remam
"CrpoeHue aToma.
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa", "Ctpoenue




BemecTBa. MHOTOOOpa3ue
BelecTB”

21

Krnaccudukanus XuMHuecKux
peakuuil B HEOPraHU4YECKON U
OpraHUYeCKON XUMHUH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXPaHEeHUS U
MIPEeBpALICHHS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX

22

TemnoBbie 3¢ hexThI
XMMHYECKHX PEaKIuii.
Tepmoxumuyeckue ypaBHEHUS

23

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPaBHEHUAIM

24

CKopoCTh XMMHUECKOHN peaklui,
€€ 3aBUCUMOCTB OT Pa3JIUYHbIX
¢dakropoB. Karanus u
KaTaJn3aTopsl

25

T'omorennrie u TCTCPOTCHHLBIC
peakiuu

26

[IpakTuueckast padora Ne 1 o
TeMe "BiusiHHME pa3InyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON peakuun"

27

ObpaTtumble U HEOOpaTUMBbIE




peakunn. XuMHUYECKOe
paBHOBECHE

28

[IpakTuyeckas padora Ne 2 o
teme "BnusiHue pa3inyHbIx
(akTOpOB Ha MOIOKEHUE
XMMHUYECKOTo paBHOBecus"

29

DNeKTpoNUTHYECKAst
nucconuanus. CUibHbIE U
cirabbie AIeKTponThl. CTereHb
JUCCOLIAAITIT

30

HNonHoe npounsseneHue BOAbI.
Cpena BOJHBIX pacTBOPOB.
Bonopoansrii mokasarens (pH)
pactBopa

31

I'maponus coneit. Peakiuu,
MPOTEKAOINE B PACTBOPAX
ANEKTPOJIUTOB

32

[IpakTuueckas padorta Ne 3 o
TeMe "XHUMHUYECKUE PEeaKINH B
pacTBopax dJIEKTPOJIUTOB"

33

OKMCIINTEIIFHO-
BOCCTAHOBUTEJIHHBIC PEAKITHH.
Baxnaenmme OKUCIUTENN U
BOCCTAaHOBHUTEIH

34

MeToa 351eKTPOHHOTO
(371eKTOHHO-MOHHOT0) OanaHca




35

DNEeKTPOIU3 pacTBOPOB U
pacIuIaBOB BEILECTB

36

Pewrenune 3anau pa3inu4HbIX
THUIIOB

37

Pemenne 3a/laq pa3JIMYHbIX
THUIIOB

38

Cucremaruzanys 1 00001eHue
3HAHUH 110 TeMe "XHUMHYECKHE
peakuu"

39

KoHntposbHas paboTta mo teme
"Xumuueckue peakiuu"

40

IlonoxeHre HEMETAIOB B
IIepnonnueckoii cucreme
XUMHYECKHUX deMeHTOB /JI. H.
MenzeneeBa 1 0COOCHHOCTH
CTPOECHUS UX aTOMOB.
duznyeckue CBOMCTBA
HEMETaJIJIOB

41

Annorponus HeMETaUIoB (Ha
pUMepe KUCIOPO/Ia, CepHl,
docdopa u yrnepoaa)

42

Bonopox: nonyuenue,
¢buznyeckue 1 XUMHUECKUE
cBoricTBa. ['mapuael

43

T"anmorensl: HaX0XKICHIE B
MIPUPO/IE, CIOCOOBI OTYYCHHS,




¢busnvecKre 1 XUMHUECKUE
CBOMCTBA

44

l"anorenoBonopoabI.
Baxwneiimue
KHUCJIOPOJICOACpIKAIIIE
COCIMHEHUS TAJIOT€HOB

45

JlaGopartopHble 1
IIPOMBIIIIJIEHHBIE CIIOCOObI
MIOJIy4EHUS TaJIOTEHOB.
[IpuMeHeHue rajnoreHoB 1 ux
COETUHEHUN

46

[IpaxTnueckas padora Ne 4.
PGIHGHI/IG 3KCHCpI/IM€HTaJ'H)HBIX
3aga4 o reMe "["anoreHsr"

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noJiydeHusi, Gpu3nyeckue u
XUMHUYecKHe cBoiicTBa. O30H.
[TpuMeHeHHe KUCIopoia U 030Ha

48

Oxcuapl ¥ TEPOKCHUIBI

49

Pemenue 3amaq Pa3JINIHbIX
THUIIOB

50

Cepa: HaX0XJICHUE B IPUPOJIE,
CIOCOOBI OTYUEHUS,
bu3MUecKre 1 XUMUYECKHE
CBOMCTBA




51

CepoBoniopo, cyabhuabt

52

Kucnopoaconepxkamue
coequHeHUs cepbl. OcoOeHHOCTH
CBOWCTB CEPHOM KUCIOTHI

53

[TpakTrueckas padota Ne 5.
Pemenne skcriepuMeHTaNbHBIX
3ama4 o teme "Cepa u eé
COoeIMHECHUS "

54

A30T: Hax0XJAEHUE B IPUPOJIE,
CHOCOOBI MOTYYEeHHUS,
(du3HUYeCKre U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUIbI

55

Kucnoponaconepsxaniue
COEIMHEHHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM
KHCJIIOTHBI

56

[IpumeHeHue a3ota u ero
coearHEeHN. A30THBIE
ynobpenus

57

docdop: HaxOkKAECHUE B
MIPUPOJIE, CIOCOOBI OTYYCHHS,
CbI/ISI/I'-IeCKI/Ie U XUMHNYECKHE
coiictBa. @ochunsl u pochun

58

Oxcunpl pocdopa,
dbocdopcoaepkane KUCIoTHI.
Comu dhochopHON KHCIOTHI




59

[Tpumenenue dhocdopa u ero
coeauneHuii. @ochopHbie
ynoOpeHus

60

[TpakTuyeckas pabora Ne 6.
Pemrenne skciepuMeHTAIBHBIX
3amad o reme "A30T u pocdop
U ux coequHeHus"

61

Yraepoa: HaXOXKJICHHUE B
MIPUPOJIC, ATIOTPOITHEIC
Moaudukanum; GU3NIECKue u
XHMHYECKHE CBOICTBA,
MIPUMEHECHHE

62

Oxcup yrnepona(1l), oxcun
yriepona(IV), yronpHas
KHCJIOTa U €€ COoNu

63

Pemenne 3amau pa3inu4HbIX
TUIIOB

64

KpemHuuii: HaxoxaeHUE B
MIPUPO/IE, CIOCOOBI MOTYUYEHHUS,
¢bu3nuecKkrue 1 XuMHUYECKHEe
CBOMCTBA

65

Oxcun kpemuausi(1V),
KpeMHHUeBasi KUCI0Ta, CUIINKAThI

66

[TpuMeHeHre KPEMHHUS U €T0
coequneHuit. CTeKI10, ero
HOJ'Iy‘IeHI/Ie, BU/BI CTCKJIA




67

Pewrenune 3anau pa3ian4HbIX
THUIIOB

68

Cucremaruzanusa 1 0000IIeHnE
3ganui mo reme "Hemerauier"

69

Kontposbhas pabota mo teme
"HemeTtamisr"

70

AHanus pe3ynbTaToB
KOHTPOJIBHON padoTHI,
KOPPEKIHSI OIIHOOK

71

ITonosxeHre MeTaIIoOB B
Ilepuonuueckoi cucreme
XHMHYECKHUX 3JICMEHTOB.
OcoOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

72

O6mue dpuznyeckue cBOCcTBa
MeTauioB. [Ipumenenue
MCTaJIJIOB B 6BITy U TCXHUKEC

73

CnnaBsl MeTauioB. Kopposust
METaJJIOB

74

Pemenue 3amayd pa3nnuHbIX
TUIIOB

75

DIEeKTPOXUMUYECKUN P
HanpspkeHud mMetanos. O61mue
CIOCOOBI IOTY4YEHUSI METAIIIOB

76

OO6mrast XxapakTepucTruKa




MeTaylIoB [A-rpymnbl
[Tepuonnueckoit cucTeMsl
XUMHUYECKUX IJIEMEHTOB.
Harpuii u xanuii: nosydyeHue,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHUE IPOCTHIX
BEILIECTB U UX COCTMHECHUI

7

OO01mas xapakTepucTHKa
MetauioB [IA-Tpynmsl
Ilepuonuueckoi cuCTeMbI
XMMHYECKUX 3JIEMEHTOB.
Maruuii ¥ KaJIbLIUK: MOJTy4YEHHUE,
(bu3HUYeCKre U XUMUICCKHE
CBOICTBA, TPUMEHEHUE MPOCTHIX
BEILIECTB U UX COCAMHEHUN

78

JKécTKoCTh BOMIBI M CIOCOOEI €€
yCTpaHEHUS

79

ANIOMUHUI: TIOTy4YEHHE,
¢bu3znyeckrue 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHUE

80

AMpoTepHbIe CBOICTBa OKCHJIA
Y TUAPOKCH]IA ATTFOMUHMSA,
THIPOKCOKOMITIIEKCHI
ATIOMHUHMUS, UX IPUMEHEHHE

81

Pemenue 3amaq Pa3JINIHbIX
THIIOB




82

[TpakTuyeckas pabora Ne 7.
Pemenne skciepuMEHTAIBHBIX
3a7a4 1o reme "MeTaiuibl
IJ1aBHBIX ToArpymnm"

83

OOm1ast xapaKTepUCTHKA
METAJUIOB MTOOOYHBIX TOATPYIIT
(b-rpymnm) Ilepuoanueckoit
CHCTEMbI XUMUYECKUX
JJIEMEHTOB

84

du3nyecKne U XUMHUUICCKHUE
CBOMCTBa XpoMa U €ro
CO@ﬂHHeHHﬁ, HUX IIPUMCHCHHUC

85

Baxwuerinme coetuHeHU
Maprania. [lepmanranar kanus,
€ro OKUCJIUTEIIbHbBIE CBOWCTBA

86

q)I/ISI/I‘IGCKI/IC U XUMHUYCCKUEC
CBOICTBA KeJIe3a U €To
coennHenuil. [lonyuenue n
MIPUMEHEHHUE CILJIABOB XKeje3a

87

duznyeckre 1 XUMHUUECKHE
CBOMCTBA MEIH U €€
COEAUHEHHM, UX IPUMEHEHUE

88

duznyeckre 1 XUMHUUECKHE
CBOMCTBA ITMHKA U €T0
COEMHEHHH, UX MPUMEHEHHE.
' ApOKCOKOMILIEKCHI IMHKA




89

[TpakTuyeckas pabora Ne 8.
Pemenne skciepuMeHTaIBHBIX
3a7a4 1o reme "MeTaiuibl
MOOOYHBIX MOATpyI"

90

Pewrenune 3anau pa3ian4HbIX
THUIIOB

91

O000I1IEHNE U CUCTEMATHU3AIINS
M3YYCHHOTO MaTepHaa 1o TeMe
"Merayuier"

92

KoHntposbHas paboTta 1mo teme
"Merayuier"

93

AHanu3 pe3ynbTaToB
KOHTPOJIbHOM paboThl,
KOPPEeKIHsI OIINO0K

94

Ponb xumMum B obecrieueHUH
YCTOWYMBOIO Pa3BUTHUS
yenosedecTsa. [lonarue o
Hay4YHBIX METOJaX
UCCIIEIOBaHMSI BELIECTB

95

Hayunsle mpuHIUIIBL
OpraHu3ali XUMHYECKOTO
npou3BojcTBa. [IpoMbITIUIEHHBIE
CIOCOOBI MOJTYUYEHUS
Ba)KHEHUIIINX BEIIECTB

96

XUMHUYECKOe 3arpsa3HEHNe
OKpY>KaloIlle CpeJibl U €ro




IIOCICACTBUA

97

XuMHMs 1 3J0pOBbE YEI0BEKA.
JlexapcTBEHHBIE CpECTBA

98

Xumus nuiy. Pojis XuMuu B
oOecIieueHny NUIIEBOI
0€e30MacHOCTH

99

KocMmernueckue u
naphroMepHBIC CPEICTBA.
BriToBasg xumug

100

XuMmus B CTPOUTCIILCTBC.
Baxwneimue CTPOUTCIIBbHBIC U
KOHCTPYKINMOHHBIC MaTCPUAJIbL

101

XHUMHUS B CETHCKOM XO3SUCTBE.
Opranuydeckrie 1 MUHEPATbHBIC
ynoopeHus

102

Cucrematuzanusa 1 0000IIeHE
3HAHUH T10 TEME

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumust: 10 kmacc: yrimyOneHHBIH YPOBEHB: YICOHUK TSI
oOmeo0OpazoBarenbHbix opranuzainuit/ O.C. 'abpuensn, U.I'. Octpoymos,

C.A. Cnanxos. -Mocksa: [Ipocsemienne, 2021

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA
O.C.TI'abpuensn, N.I'. OctpoymoB: MeToauueckoe mocodre K yueOHHUKY
O.C.I'abpuensina, .I'. OctpoymoBa: Xumus. 10 kiacc (yriayOaeHHBIM

YPOBEHB)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. 1C: ¥Ypok. Pexxum noctyna: https://urok.1c.ru/

2. O6naunas miatopma oToOpakeHHs BEpUPHUIIUPOBAHHOTO LHU(PPOBOTO
o0Opa3oBarenbHOro KoHTeHTa U cepBrcoB AO «M3aarenbeTBo
«IIpocemenuey». Pexxum nocryna: https://educont.ru/

3. MoGunbsHoe 31eKkTpoHHOEe oOpazoBanue. [{ludporas obpazoBarenbHas
cpeda ¢ MHTEpaKTUBHBIMU OHJIalH-KypcaM. Pexxum goctymna: https://mob-
edu.com/

4. HoBas mkosia. OHnalH-111KoJ1a TOAroToBKHU K EI'D 1o Bcem npeameTam.
Pexxum nocryna: https://educont.ru/

5. Hoswrit nuck. [{udposas oOpazoBatenpHas miargopma. YueOHbIe
MaTepuaibl s IEAaroroB M MKOIbHUKOB. HTepakTHBHBINA KOHCTpYKTOp
YPOKOB U ynpaxxkHeHui. Pexxum nocryna: https://educont.ru/

6. O6nako 3HaHui. THTEepakTUBHbBIE YPOKH U LU(PPOBBIE TOMAITHUE 3aJaHUS.

Pexxum nocryna: https://www.imumk.ru/



7. ®oxchopa. Kpynueiimas onnaii-mmkona B Poccun. Pesxxum moctyma:
https://foxford.ru/

8. AAKnacc. IlonnodyHKIIMOHANBHAS IIU(POBasi CUCTEMA IS
oOpa3oBaTeNbHBIX Opranm3anuid. Pexxum mocryna: https://www.yaklass.ru/

9. Globallab. [Tudposas o6pa3oBaTenbHas cpeia COBMECTHOW MPOSKTHON U
HCCIIEIOBATENIbCKOM AeTENbHOCTH. Pexxnm nocryna:
https://globallab.org/ru/#.Yvqw2HZByUk

10. IBLS. UnTemiekTyanpHas o0pa3oBaTelibHas miat(opma i y4eHHUKOB U
nelaroroB ¢ OuOIMoTEKON 00pazoBarebHOro KoHTeHTa o GI'OC. Pexum
noctymna: https://ibls.one/

11. Ismart. YMHBIN TpeHaXEP U1 NOBBIIIEHUS OLIEHOK. Pexxum nocryma:
https://www.ismart.org/

12. Nativeclass. Cuctema nupoBbIX YPOKOB 10 aHTJIMHCKOMY SI3BIKY,
o0ecreynBaeT ycnex peoéHkKa B IKOJIE, YYUT TOBOPUTH U IOHUMATh
AHTJIMICKUI Kak poJiHOM s3bIK. Pexxum noctyna: https://nativeclass.ru/

13. Stratum. MuTemnextyanbHas mkona. Lludposas oOpazoBarenbHas
mwiaropma. UntepaktuBHbIe Monenn. UHANBUIyaNbHAS TPACKTOPHUS
oOyuenus. Pexxum noctyma: http://stratum.ac.ru/ru/education/

14. Uchi.ru. MaTepakTBHAs 00pa3oBareiibHas oHlalH-matgopma. Pexum

noctymna: https://uchi.ru/






