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HOACHUTEJBbHASA 3AIINCKA

Pabouas mporpaMma 1o XuMuu Ha YpOBHE CPEHEr0 00111ero o0pa3oBaHus
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6
obpazoBanun B Poccuiickoit ®Deaeparun», TpeOOBaHUN K pe3yibTaTam
OCBOCHHMS (efepalnbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIEero
obpazoBanust  (DOII  COQO), mnpencraBieHHbix B DepepaabHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npenojaBaHus  y4eOHOTO  mpeamera «XuUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoiu denepannu, peanu3yIommx OCHOBHEIE
oOpa3oBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 romay
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4Y€HHs 3aHMMAaeT BaXXHOE MECTO B
CUCTEME eCTECTBEHHO-HayyHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
N3yuenue mnpenmMera, peanuzyeMoe B YCIOBHUSX JTu(D(PEpeHIIMPOBAHHOTO,
npouiIbHOTO O00Yy4YeHUs, MPHU3BAHO O0OECIEUUTh O00IIe00pa3oBaTEIbHYIO0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy uX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKU3HHU B COIIMYME, a TaKXKe
JUIs  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzaiusX MNpodecCHOHaIbLHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TMPUOPUTETHHIX
JTVCUUTLINH.

B mporpamme mo XWMuM Ha3HAUYE€HHE MpeaMeTa «XUMHSD TOIy4aeT
noJpOOHYI0 HHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOIIOJIATAIOIIMMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIEH, COJepKaHusl,
pe3yinbTaToB OOYYEHHUS W TPEOOBAHHWI K YPOBHIO MOJTOTOBKHU BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJIHIEMbIE TPOTPAMMON IO
XUMUU QYHKIIHUH:

e UH()OPMAITMOHHO-METOMYECKAsl, pealu3alus KOTOpoil obecrneynBaer
MOJIYYCHHE TPEJCTABICHUS O IEJSIX, COACp)KAaHUU, OOIIeH cTpaTeruu
oOy4eHHs, BOCIUTAHUS W PA3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIs;

e OPraHU3aLMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpEeNICJICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIILHOCTH
U3y4YeHHs] yueOHOTO MaTepuaia, KOJMUYECTBEHHBIX U KaUeCTBEHHBIX €ro
XapaKTEPUCTHK; MTOAXO0J0B K (DOPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJIS U OIIEHKHM 00pa30BaTENbHBIX JOCTIKEHUN O00Yy4arolmuxcs B
paMKax WTOTOBOHM aTTecTal B (OpME €IMHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:

e YCTAHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEPIKaHHE, 00s13aTeIbHOE
JUIST M3YYeHHS B paMKaxX OTICNbHBIX Mpoduiied, mpeaycMaTpuBacT
pacrpeneneHue M CTPYKTYpUpPOBAaHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e Ta€T MPUMEPHOE pACTPECICHHE YIYEOHOTr0 BPEMEHH, PEKOMEHIYEMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e IIpE/JIaracT MPUMEPHYIO TMOCJIEI0BATEILHOCTh H3YyYEHUS Y4eOHOTO
Marepualia ¢ y4€ToM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEIMETHBIX CBS3EH;

e TAE€T METOJIMYECKYIO0 UHTEPIIPETALIMIO LIeJICH U 3a/1ay U3yYEHHs ITpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B
CUCTEME  cpeaHero  obmiero  0oOpa3oBaHHs,  COAEPKATEIHHOU



XapaKTEPUCTUKU TUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHON  MporpaMMbl  CpelHero oOIero oOpa3zoBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAKXKE C YUYETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHBIX JEUCTBUI OOydaronierocs
10 OCBOEHUIO COZIEpKaHUA MPEAMETA.

[To BceM Ha3BaHHBIM MO3ULIKAM B IIPOrpaMMe MO XUMHUHU MPEAYCMOTpEeHa
IPEEeMCTBEHHOCTh € OOY4YE€HHEM XHUMHUM Ha YPOBHE OCHOBHOTO OOIEro
oOpa3zoBaHus. 3a TIpeAellaMd YCTAHOBJIEHHOM TMPOrpaMMON IO XUMHUHU
00s13aTeIbHOM  (MHBAapUAHTHOM) COCTABJSIONICH  cofep)kaHus  y4eOHOro
npeaMera «XHUMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOM
COCTABJISIIOLICH, KOTOpas JIOJDKHA  ONPEAENSIThCS B COOTBETCTBUHM  C
HaIpaBJIeHUEM KOHKPETHOTO Mpodusiss 00y4eHusl.

B cootrBeTcTBUMM ¢ KOHIENTyaidbHbIMU moJoxkeHusMu PI'OC COO o
HA3HAYEHUU TPEIMETOB 0a30BOro W YIIyOJIEHHOTO YpOBHEM B cHUCTEME
muddepeHIupoBaHHOTO 00yUYeHHs HAa YPOBHE CPEIHEro 00IIero oopa3oBaHUs
XUMHUSI HA YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaIpaBlIeH Ha pealnu3alluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM ATaloM TOJYyYEeHHUS] XUMHYECKOTO
oOpa3oBaHMsI B paMKax HU3Y4YCHHUS CIEIUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX  JIUCHMIUIMH B By3aX M OpraHW3alusX  CPEIHEro
npodeccruoHanbHOTO O00pa3oBaHus. B 9Toil cBs3u M3ydeHHE TMpeaMeTa
«XUMUS» OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha paCIIMPEHUE U YriayOJeHue
TEOPETUYECKOW M TPAKTUYECKON TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINX
onpenenéHHpli  npoguib OO0ydeHHs, B TOM YHCJIE C MEpPCIEeKTHUBOM
MOCJICYIONIETO TOJIYYeHHUs] XUMHUYECKOro o00pa3oBaHUs B OpTraHU3AIUsAX
npodeccronansHoro odpazoBanus. Hapsmay ¢ atum, B cBete TpedoBanuit ®I'OC
COO k mIaHupyeMbIM pe3ysibTaTaM OCBOEHUs (eepaibHON 00pa30BaTeIbHOM
IpOrpaMMbl CpelHero o0O1iero oOpa3oBaHMs H3y4YeHUE MpeaMera «XUMUS»
OPHUEHTHPOBAHO TAaKXK€ Ha peIIeHUWEe 3ajlad BOCIHUTAHUS U COIHMAIBHOIO
pa3BUTHS 00yYaromuxcsi, Ha (GOPMUPOBAHUE Y HHUX OOIICMHTEIUIEKTYaTbHBIX
YMEHUH, YMEHHUI palliOHAIN3aIMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JEeSATEeTbHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMu  mpeaMera  «XUMHUsS» Ha YpOBHE  YIIyOJIIEHHOTO
U3YYCHUS SBIAIOTCS yriayOia€HHBIE Kypehl — «Oprannyeckas XuMus» u «O01mas
U HeopraHudeckas xXuMus». l[Ipu omnpeneneHun MOAXOAOB K OTOOpY U
CTPYKTYPHOM OpPTaHM3aIluU COJECPKAHUS ITUX KYypCOB B MpOrpaMMe Mo XUMHH
3a ocHoBy mpuHATH TonoxkeHuss DPI'OC COO o pasznmuuusx 06a3oBOro
yrayOnEHHOTO YPOBHEH M3YUEHUS TIPEeIMETA.

OcHoBy conepxkanust KypcoB «Opranuueckas xumusi»y u «OOmas u
HEOpraHWYecKass XWMUS» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIHNXCA K 0a30BOMY YPOBHIO U3y4Y€HHUS MpeaMeTa. ITa cucTemMa
3HAHUM TIOJIy4aeT ONpeNeiIEHHOE TEOPETHYECKOE JOIMOIHEHHE, TO3BOJISIONIEe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoNbmuii 00BEM  (PaKTOIOTHUECKOTO
MaTepuana. Tak, Ha yriIyOJEHHOM ypOBHE H3ydYeHHUs MpeaMeTra obecreueHa
BO3MOXXHOCTh 3HAUUTEIHLHOTO YBEIUYCHHUS 00BEMA 3HAHMM O XUMUYECKUX
AJIEeMEHTaX M CBOMCTBAX UX COCIMHEHUI HAa OCHOBE PACIIUPEHUS U YTITyOIeHUS
MIPEICTABJIICHUI O CTPOSHUH BEIIECTBA, XUMHUECKOU CBS3H U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPacCMAaTPUBAEMBIX C TOYKHA 3PEHUS XUMUYECKON
KHHETUKA W TEepMOAMHAMUKH. VI3ydeHne NepuoguvecKoro 3aKkoHa U
[lepuonuueckold  CHCTEMBI ~ XMMHYECKHX  JJIEMEHTOB  Oasupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX TPEJCTABICHUAX O CTPOCHHH aTOMa.
XuMHuecKasi CBSI3b OOBSICHSETCS ¢ TOYKU 3PCHHS YHEPTreTUYECKUX M3MEHEHUI



npu e€ 00pa3oBaHUU U PA3PYLICHUH, a TAK)KE C TOUKU 3PEHUSI MEXaHU3MOB €€
oOpa3zoBanusi. V3ydeHuwe THUIOB peakiUil AONONHSIETCS (QopMUpOBaHUEM
IPEICTaBICHUN 00 IEKTPOXUMHUYECKUX TMPOIECcCax U DJIEKTPOJIU3E PACIIABOB
U pacTBOPOB BelIeCTB. B Kypce OpraHM4ecKod XMMHUU MPH PACCMOTPEHUHU
PEaKIIMOHHON CIIOCOOHOCTH COEIUHEHUM yienseTcss 0co00oe BHUMaHUE
BOIIpOocaM 00 DJJIEKTPOHHBIX 3(]dekTax, O B3aUMHOM BIHMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpNKaHUE KYypCOB XHUMHUU
yrayOJaEHHOTO YpPOBHA H3Y4YEHHUS [UJIS KJIACCOB OMNPEAEiIEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha WX CTPYKTYpPY M XapakTep MONOJHEHUU K o0OIen
CUCTEME MPEIMETHBIX 3HAHMI) OKA3bIBAIOT BIUSHHUE CMEXHBIC TpeaAMEThI. Tak,
HampuMep, B COJEpPXKAHUU MpeaMeTra g KIacCOB XUMHUKO-(DU3UYECKOTO
npoduiisa 6oJiblioe 3HaUeHHE OyAyT UMETh 3JIEMEHThl y4eOHOro mMaTepuaia 1o
obOmeit xumuu. [lpu u3ydeHun mTpenaMera B JAHHOM cliydyae akleHT OyaeT
ClellaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOIIHOCTh 3aKOHOB W TEOPUH B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢bu3nKe), 3aKOHBl COXPAHEHHUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IIPEICTABICHUSA O CTPOCHUU BEILLIECTB U JIPYTOE€.

B TO xe BpeMsa B cCOIEp)KaHUM Mpeamera Uil KIAacCOB XHUMHKO-
OroNorUYecKoro nMpoduis OOIBIINI yIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumusi. B aTOM ciiyqae mpenocTaBisieTcss BO3MOXHOCTH It OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTUYECKONW CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJIbI, OENTKHU, YTIEBOJIbI, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipu 3TOM 3HaHUA O COCTaBe U CBOMCTBAX IPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB CIIY’KAT OCHOBOHM ISl WM3y4ECHUs
CYIIHOCTH Tpo1eccoB (POTOCUHTE3, IbIXaHMUS], TUIIEBAPEHUS.

B mane ¢opMupoBaHUsS OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOCHMS
OOIlIEHAayYHbIX METOJIOB TO3HAHUS W OIbITa MPAKTUYECKOTO TMPUMEHEHHUS
HAy4YHBIX 3HAHUU H3Y4YEHUE TpeAMeTa «XUMHS» Ha YIIIYOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKITPEAMETHBIX CBA3SX C YUCOHBIMH MPEIMETaMHU, BXOSIIIIUMHU B
COCTaB  TMpeAMETHBIX  obnactelr  «EcTecTBeHHO-HAaydHbIE  MPEAMETHIY,
«Marematuka u nHbopMaTHKa» U «Pycckuii s3bIK U IUTEpATypay.

[Ipu usydyeHum yueOHOTO mpenMera «XUMHs» Ha YTIIYOJIEHHOM YpOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M CpelHero oOmiero ooOpasoBaHus (Ha
0a30BOM  ypoOBHE), 3ajaueld  IEpPBOCTCIICHHON  3HAYUMOCTH  SIBJISCTCS
dbopMupoBaHHE OCHOB HAyKM XHMHH KaK 00JacTH  COBPEMEHHOIO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa W OJHOIO U3
KOMITOHEHTOB MHUPOBOW KYJBTYphl. Perienue 3Tod 3amauu Ha yriayOn€HHOM
YPOBHE M3YUYEHHS IIPEAMETA IPEAIIONAracT PEATN3aLMI0 TAKUX LIEJIEH, KaK:

e hopMUpOBaHHE TPEICTABICHUNA: O MaTepUAIbLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTAX M TMO3HABAEMOCTH SIBIICHUW NPUPOABI, O MECTE
XMMHU B CHUCTEME €CTECTBEHHbIX HayK M €€ BeAylled poJu B
o0OecrieueHn YCTOMYMBOTO pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
po0JIeM PKOJOTHUECKOM, IHEPTETHUYECKON M MHUIICBON 0€30MacHOCTH,
B Pa3BUTUM MEJIULHHBI, CO3JaHUHU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHHUKOB SHEpIuy, B oOecrieueHun pPalMOHAIBHOTO
MPUPOJIOTIONIL30BaHMsI, B (POPMUPOBAHUU MHPOBO33PECHHUS U OOIIICH
KyJIbTYyphl 4YEJIOBEKAa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3J0POBBIO U IIPUPOIHOM CpELIE;



¢ OCBOGHHE CHCTEMbl 3HAHUM, JEXKallUX B OCHOBE XHUMHYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI Mupa:
(GyHIaMEHTAIbHBIX MTOHATUH, 3aKOHOB U TEOPUN XMUMHUH, COBPEMEHHBIX
IPEICTaBIICHUN O CTPOCHUH BEILIECTBA HAa Pa3HbIX YPOBHSIX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HaJIMOJIEKYJIPHOM, O TEPMOJAMHAMHYECKUX WU
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKlui, O
XUMUYECKOM PAaBHOBECHM, PACTBOpAaX M JUCIEPCHBIX CHUCTEMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;

e hopMupoBaHre y  OOydalOIIMXCA  OCO3HAHHOTO  TOHHUMAHMUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX UACH M MpoOiIeM COBPEMEHHOW XUMHHU, JIJIsi OOBSICHEHUS U
OPOTHO3UPOBAHUS  SIBJICHUM, HMEIONIUX  €CTECTBEHHO-HAYYHYIO
OpPUPOAY; TPaAMOTHOTO pelIeHUsi MpoOJieM, CBS3aHHBIX C XHUMHUEH,
NPOTHO3UPOBAHMS, aHAM3a M OUEHKH C TMO3UIMHA SKOJOTUYECKON
0€e30macHOCTH  TOCHIEJICTBUM  OBITOBOM U MPOW3BOJICTBEHHOMU
NEATEIIbHOCTH YEJIOBEKA, CBSI3AHHOM C XMMHYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U MIEpepabOTKOI BEIIECTB;

e yrayOJe€HUE TPEACTABICHMM O HAyYHBIX METOJax  IO3HaHuS,
HEOOXOMUMBIX JJI MPUOOPETCHUS] YMEHHM OpPUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SBJICHUMN, MMEIOIIMX MECTO B
IPUPOJIE, B MPAKTUYECKOU JIEATEIHBHOCTH U OBCEIHEBHOM KU3HH.

B nnane peanuzanuu MepBOOYEPENAHBIX BOCHUTATEIBHBIX U Pa3BUBAKOLIUX
(GYHKIUNA TETOCTHOM CUCTEMBI CpeHero o01ero oopa3oBaHus Mpu U3y4EeHUU
npenMmera «XuMuUs» Ha yrayOn€HHOM ypoBHE 0COOYI0 aKTyalbHOCTb
IpUOOPETAIOT TaKKE LETU U 3a]a41, KaK:

e BOCIIUTAHUE YOEXKJIEHHOCTH B I[IO3HABAEMOCTHU SIBJICHHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JACTH TEOPETUUYECKUX U
MPUKJIAJHBIX UCCIIEI0BAHUM B XUMUHU, POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIMM K OOYYEHHIO W TMIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMUTAHMID HA  OCHOBE  YCBOCHHS
00I11eUeJIOBEYECKUX IIEHHOCTEM;

e pa3BUTHE  [O3HABATEIBHBIX  WHTEPECOB,  HHTEIUICKTYyaJIbHBIX |
TBOPUECKUX CIIOCOOHOCTEH 0O0y4aromuxcsi, (OpMUpPOBaAHUE Y HHUX
CO3HATEJIBLHOTO OTHOIIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY
0o0pa3oBaHMI0 KaK YCIOBUIO YCHEMIHOW MNPOPECCHOHAIBHOW U
OOIIIECTBEHHOMN JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TOTPEOHOCTH B 3JJI0POBOM 00pa3e KU3HU;

e hopMupOBaHHE YMEHUW W HABBIKOB PAa3yMHOTO MPUPOJIONOJIL30BAHUS,
pa3BUTHE  DKOJOTHYECKOW  KyJbTYphl, TMPUOOPETEHHUE  OMbITA
0O0IIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM IS TEIIbHOCTH.

OO6miee dmCIIO 4YacoB, MPEAYCMOTPEHHBIX JUIsi HW3Y4YEHUS XUMHUM Ha
yriyOJIeHHOM ypOBHE CpeHero o01ero oopazoBanusi, coctasisieT B 10 kiacce
— 102 yaca (3 yaca B Heneno), B 11 xknacce — 102 yaca (3 vaca B Heneno).



COIEPKAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeamMer W 3HaUYeHHE OPraHUYECKOW XHUMHH, TPEACTaBICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YIJIepoJia: OCHOBHOE M BO30YXKIEHHOE
cocTosiHus. BalleHTHbIE BO3MOXHOCTU aToma yriiepojaa. XMMUYECKasl CBS3b B
OpraHUYeCKUX COCAMHEHUSX. THuMbl TUOpUIM3AIMK aTOMHBIX OpOuTaNeu
yraepojga. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TEepeKphIBaHUSI aTOMHBIX OpOUTajieil, 6- U T-
cBs3u. OnuHapHasi, BOMHAas U TpoitHas cBsa3b. CrocoObl pa3pbiBa CBsi3e B
MOJIEKYJIaX OpraHudeckux BemiecTB. l[loHsTHEe O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust crpoeHusi opraHmdyeckux coenuHeHudd A.M. bBbytiepoBa u
COBPEMEHHBIE TIPEACTABICHUS O CTPYKType MOJEKYJd. 3HAYEHUE TEOPUH
CTPOCHHUSI OPraHUYECKUX COCIMHEHUH. MOJEeKyIspHble W CTPYKTYpHbBIE
dbopmynbl.  CTpykTypHble (GOPMYJIbl  Pa3lUYHBIX BUJOB: pa3BEPHYTas,
COKpaméHHas, ckeinetHas. WM3omepus. Buasl wu3zoMepuu: CTpyKTypHas,
POCTPAHCTBEHHAA. OJEKTPOHHbIE A((PEKTHI B MOJIEKYJIaX OPTraHUYECKUX
COCIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccuuKalMu opraHudeckux BemiecTB. [loHaTue o
GyHKIIMOHATBHOU TpyIIIeE. I'omounorusi. ['omonoruueckue PAIBL.
Cucremarnueckass HoOMeHKIaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJIBHBIX MPEICTABUTENCH.

OcobeHHoCcTH U KIacCU(pUKAIUS OpraHUYeCKUX peakiuil. OKUcIuTeIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKOU XUMUH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYECKUX BEIIECTB M MaTepuajaMy Ha UX
OCHOBE, OMBITHl MO MNPEBPAICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(raBnienue, OoOyrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorndeckuit psij ainkaHoB, oomasi hopmysa, HOMEHKIATypa
U U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
sp3-rubpuamsanus aTOMHBIX OpOMTaNel yriepoma, G-CBA3b. (DUIMYECKHE
CBOMCTBA QJIKAHOB.

XHUMUYECKHE CBOWCTBA AJIKAHOB: PEAKLIHMH 3aMEUIECHUs, M30MEpU3aluu,
JNETUAPUPOBAHUS, LIMKIU3AIMH, IUPOIN3a, KPEKUHTa, ropenus. [Ipeacrapienue
0 MEXaHU3ME PEeaKLUi pauKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUueHUs U MPUMEHEHUE AIKAHOB.

[Muknoankanel. OO6mias  Qopmyna, HOMEHKJIaTypa W  H30MEpHS.
OcOoOEHHOCTH CTPOCHHS W XUMHUYECKHX CBOWCTB MaJbX (I[UKJIOMPOIIAH,
UKJIOOYTaH) U OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IUKIIOATKAHOB.
Croco0bl IOJTyYEeHHS ¥ PUMEHEHHE ITUKJI0ATKaHOB.

Ankenpl.  ['oMonormveckuit  psg  ajdkeHoOB, oOmas  dopmya,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
AJIKEHOB, SP -THOpUIM3aIMs aTOMHBIX OpOWTajJe yriepona, G- W T-CBA3M.
CrpykrypHas u reoMerpuueckass (LHUC-TpaHC-) wu3oMmepus. DPuzndeckue



CBOMCTBAa aJIKEHOB. XHWMHMUYECKHE CBOWMCTBA: PpEAKIMH MPHUCOCAUHEHUS,
3aMeIlIeHUs B O-TI0JIOKEHUE TIPU JBOMHOMN CBSI3U, MTOJTMMEPHU3AIUU U OKUCIICHHUS.
[IpaBmio MapkoBHukoBa. KadecTBeHHbIE peakIMd Ha JBOWHYIO CBS3b.
CnocoObl oJIy4eHHUs U MPUMEHEHNE aJIKECHOB.

AJKaIEHBI. Knaccudukanms aJIKaJIMCHOB (conpspkEHHBIE,
W30JIMPOBaHHbBIC, KyMYauposanuvle). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepuzarus conpsiKEHHBIX THEHOB. CrocOObI MOJYYEHUS W IMPUMEHCHHE
aJIKaJINCHOB.

Ankunel.  ['oMojorvueckuit  psa adkuHOB, oOmas  dopmya,
HOMEHKJIaTypa M H30MEpHs. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJ aJIKWHOB, SP-TUOpUIu3alsl aTOMHBIX opOuTajged  yriepoja.
du3nyecKkue  CBOMCTBA  AJKMHOB. XUMHYECKHE  CBOMCTBA:  PEAKIUU
MPUCOCAUHEHHUS, JUMEpPU3AlMd U TpPUMEpHU3aIu, OKHUCIeHHsA. KucioTHbie
CBOWCTBA AaJKWHOB, HUMEIOLIMX KOHIIEBYID TPOMHYIO CBsi3b. KauecTBeHHBIE
peaKkiMu Ha TPOMHYIO CBs3b. CIOCOOBI MOTYYCHUS U IPUMEHEHHUE aJIKMHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
obmass  ¢dopMmyna, HOMEHKIATypa ©  H30MEpHUsA.  OJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJEeKynbl OeH3ona. dusmyeckue CcBOWCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHUS
B OCH30JbHOM KOJIBIIE U YTIEBOAOPOJIHOM paJUKale, Peakiuu MPUCOSTUHECHHUS,
OKHCJIEHHME ToMosioroB Oenzona. [lpeacraBienne 00 OpPUEHTHUPYIOIIEM
JEUCTBUM 3aMECTUTENIE B OEH30JbHOM KOJIbIIE Ha MPUMEPE AIKWIbHBIX
paaNKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarius
cruposia. CriocoOBI MONyYeHHs K IPHMEHEHNE apOMATHICCKUX YTIIEBOIOPOIOB.

[Mpuponueiii  ra3. IlomytHeie HedTanble ra3pl. Hedpts u e
npoucxoxaeHne. KamMeHHbI yTroiab UM NpOAYKThl ero mnepepadboTku. CrocoOsl
nepepaboTKu He(THU: TMEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTuTHYECKUM),
pudopmunr, nuponus. [Ipoaykrsl mepepaboTku HedTH, WX TPUMEHEHUE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMELICHUs] TajJoreHa Ha TUJPOKCOrPYIIY, HUTPOTPYyNIy, LHUAHOTPYIIY,
amMuHOrpymiy. JleiicTBHe Ha TaJoreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pactBopa menoyn. BzauMoelcTBue IUrajgoreHalkKaHOB ¢ MarHueM U IUHKOM.
[TonatTne 0  META/NIOOPraHUYECKUX  COoeAuHEHusX.  Mcmosib3oBaHue
TJIOTEHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUsI BEIIECTB M UX IPEBPALICHUIL:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEAKIMK yTIEBOJAOPOIOB PA3INYHBIX KJIACCOB (0OecIBeUnBaHUE
OpOMHOU WJIM MOAHOW BOJBI, PACTBOPA MEPMaHraHaTa Kajus, B3aMOJICHCTBHE
alleTWJIeHa ¢ aMMHMAYHBIM pPacTBOpoOM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepoJia U BOJOPOAA B OPTaHWYECKUX BEIIECTBAX, MOJYYCHHE
ATUJICHA M W3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmMu «HedTb» u
«Yromp», ¢ oOpasllaM TIacTMAacC, KaydyKOB W PE3WHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIEBOJOPO/IOB U raJOT€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.



Kucsiopoacoaep:xaimme opraHn4ecKkue coeJUHEeHUsI.

[IpenenbHble 0AHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYJ (Ha mpuMepe
METaHoJIa W 3TaHoja). ['omonormyeckuit psia, oOmas dopmyna, U30MeEpHs,
HOMEHKJaTypa u kiaccudukanug. Dusnyeckue CBOICTBA MPEAETbHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOAHBIE CBSA3M MEXIAY MOJIEKYJIaMH CIUPTOB.
XHWMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, JETuapaTalud, OKHCIICHHUS,
B3aUMOJECHCTBUE C OPraHMYECKUMH M HEOPTaHUYECKUMHM  KHCJIOTaMH.
KauecTBeHHass peakuus Ha OJHOATOMHBIE CHOUPTHL. JlelicTBME H3TaHONA M
METaHoJIa Ha opraHnu3M uenoBeka. CrnocoObl MOMyYeHUS U TNPUMEHEHHE
OJIHOATOMHBIX CITIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMmepus. OcoOeHHOCTU (HU3NUECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaToOMHbIE CHUPTHI — 3THJICHIJUKOIb U rIuuepuH. dusnyeckue u
XUMHUYECKUE  CBOWMCTBA:  pEAKUMHM  3aMEIICHUS,  B3aUMOJEWCTBUE  C
OpPraHMYE€CKUMH W HEOPraHMYECKMMH KHUCJIOTAMH, KAYECTBEHHAsi peaklus Ha
MHOTrOoaToOMHble  crnupThl.  [IpelncraBieHne O  MEXaHU3ME  pEAKLHM
HykieomibHOrO 3amerenus. JleiicTBue Ha opraHu3m uesnoBeka. CrocoObl
MOJIYYEHHUS] U MPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoEHHE MOJIEKYJIbl, B3AUMHOE BJIUSHHE THUIPOKCOTPYIIIBI U
6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa perona. OCOOEHHOCTH XUMUYECKUX
cBoiicTB (enona. KauectBennoie peakiuu Ha (eHosn. ToxkcHyHOCTH (peHona.
Crnioco6bl ostydenus v npuMmenenue genomna. denondopmainbaeruaHas cModa.

KapOonunbHble CcOEIUHEHUS — ajbJACTUIbl W KETOHBL. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOM Tpymmbl. ['OMonorudyeckue psjabl ajabIACTU]IOB U
KETOHOB, 0011as ¢popMyia, U30MepUsi U HOMEHKIIaTypa. Pu3nuecKre CBOMCTBA
anbIACTUJOB M KETOHOB. XUMHYECKHE CBOMCTBA AQJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHus. OKUCIICHUE AlIbJIETUIOB, KAUECTBEHHbBIC PEAKIIMU Ha
anbaerupl. CocoObl MOyYeHUs! U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE —TpeenbHble KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCJIOT. WM3omepuss U HOMEHKJIATypa.
®duznueckre CBOWCTBA OJHOOCHOBHBIX TMPEIEITbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsi3u MexAay MOJEKyJIaMH KapOOHOBBIX KHCIIOT. XUMHYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEaKIUs dTepUPHUKaAIINU, PEAKIINH C YIaCTHEM
yrAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYPaBbUHON KHCIIOTHI.

[TonsiTue 0 mNPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIBHBIX H
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu BHICIINX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, TATLMUTUHOBAS, OJICMHOBAS, JIUHOIEB8As, TUHOIEHO8As KUACTOTHI.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHHE KapOOHOBBIX KUCTIOT.

Crnoxuble 3¢upsl. ['oMonorudyeckuii psig, o6mast ¢popmMyna, usoMepus u
HOMEHKIaTypa. OU3n4ecKkue U XMMUYECKHUE CBOMCTBA: THJIPOJIU3 B KUCIOU U
IECJIOYHOM Cpelie.

Kupswi. Ctpoenue, puznueckre 1 XUMAYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KHCIIOW W IIenodHor cpene. OCOOCHHOCTH CBOWCTB JKHUPOB, COJEPIKAIIUX
OCTAaTKHU HEMPEIETbHBIX KUPHBIX KUCTIOT. JKUpHI B Ipupo/e.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JCHCTBHE.

O6mras xapaktepuctuka yrieBojoB. Kinaccudukaiuys yrieBomoB (MOHO-,
IU- W Tonucaxapuibl). MoHOcaxapubl: TJIOKO3a, (PPYKTO3a, TalTaKTO3a,
pubo3a, ae3okcupuOo3a. PuU3NUECKHe CBONCTBA M HAXOXKIACHHE B TMPHUPOJIC.
®dorocuHTe3. XHUMHUUYECKHE CBOWCTBA TIJIIOKO3bL: pEAKIUU C y4acCTHUEM



CIUPTOBBIX M aNBIACTUIHOW TPYIMI, CIUPTOBOE M MOJIOYHOKHCIIOE OpOXEHHE.
[IpuMeHeHHE TIIIOKO3BI, €€ 3HAYCHHE B IKU3HEJCATCIBHOCTH OpraHu3Ma.
Jlucaxapuapl: caxapo3a, MalbTO3a M JIaKTO3a. BoccraHaBinuBaronme u
HEBOCCTaHABIUBAIONINE aucaxapusl. [ maponu3 aucaxapunoB. HaxoxaeHnue B
npupojsie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmai, TIMKOTEH W IeJUTI0NI03a.
CrpoeHre MaKpOMOJIEKYJI Kpaxmaja, TITUKOTeHa W IeJIT0I03bl. Duznueckne
CBOWCTBa Kpaxmalla H IeJUTIONO03bl. XHMHUYECKHE CBOWMCTBAa Kpaxmana:
THIPOJN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOWCTBA
[EJUTION03bl:  THAPOJIN3, TMOdydeHHe dGUPOB IeuTono3bl. lloHaTtue o0
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DOKCnepUMEHTAIbHBIE METOJAbl M3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
pPacTBOPUMOCTh PAa3NUYHBIX CIUPTOB B BOJE, B3aMMOJICHCTBUE STaHOJA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIHUPTA B ajbJCTHA Ha PACKAIEHHOW METHON
IPOBOJIOKE, OKHCIICHHWE ATHJIOBOTO CIHpPTa JAUXPOMATOM Kaius (BO3MOYKHO
UCIIOJIb30BAHUE BHUICOMATEPUAIOB), KAYECTBEHHBIE PEAKIIMM Ha abJIETUIbI (C
rugpokcusiom  auammuncepeOpa(l) wu  rumpokcugom  meau(ll)), peaxius
rnepuHa ¢ ruapokcugom  Menu(ll), xuMuueckwe CcBOMCTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJICHCTBUE pACTBOpA TJIIOKO3bl C THAPOKCHIIOM
meau(ll), B3aumoelicTBre Kpaxmaia ¢ MOJIOM, PEIICHUE dKCIEPUMEHTAIbHBIX
3amau o TemaM «CrnupTtel U denonb», «KapOoHoBbie KuCHOTHL. CloXKHBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHus.
AMUHBI — OpraHMyYeckre NpOoU3BOAHbIE ammuaka. Kiaccudukarus

aMUHOB: anudaTHYEeCKUe M apOMATHYECKHE, TICPBUYHBIC, BTOPUYHBIC M
TpetnuHbie. CTpoeHHE MOJIeKyJ, obmas GopMyia, Uu3oMepus, HOMEHKIaTypa u
dbu3udYecKre CBOWCTBAa. XHWMHYECKOE CBOMCTBA alu(PaTHYECKUX aMHHOB:
OCHOBHBIC CBOMCTBA, AIKWJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX aMHUHOB C
a30TUCTOM KuCI0TON. CoJIM alKUJIaMMOHHS.

AHWIMH — NOpeACTaBUTENIb aMHHOB apoMartudeckoro psiga. CTpoeHue
aHwiIvMHAa. B3auMHOE BIMSIHME TPyl aTOMOB B MOJIEKYJI€ aHUWJIWHA.
Oco0eHHOCTH XMMHUYECKMX CBOMCTB aHMJIMHA. KadyecTBeHHBIC pEakIMU Ha
aaniuH. CrnocoObl TMOJyYeHHST W TNpUMEHEHHE anu(aTUYecKuX aMHUHOB.
[TonyueHnne aHuIMHA U3 HUTPOOSH301JIA.

Amunokucnotel. HomeHnknatypa u usomepus. OTaenbHble IpeACcTaBUTEIN
0-aMUHOKHCJIOT: TJIMIWH, ajdaHuH. @Ou3ndeckue CBOWCTBA AMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(pOTEPHBIX OPraHUYECKUX
COCAMHEHUN, pEaKIMs TOJHUKOHACHCAIIUM, OOpa30BaHHE IEHTUIHON CBS3H.
buonorndeckoe 3HaueHue aMMHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETHIOB.

benku kak npupoaHbie nojmMmepsl. [lepBrudHas, BTOpUYHas U TPETUYHAS
CTPYKTypa O€JIKOB. XHMMHYECKHE CBOWMCTBA OCJKOB: THIPOJIM3, JCHATYypallus,
KaueCTBEHHBIC PEAKIIMU Ha OCIIKHU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUsI BEIIECTB M UX MPEBPAIICHUIL:
pacTBOpeHHe OEKOB B BOJIE, JeHATypalus OCIKOB MPU HArpeBaHUU, IIBETHHIC
peakiuu Ha O€JKM, peIICHHE OKCICPUMEHTAJIbHBIX 3ada4 110 TeMam
«A3oTcoAepkalue  OpraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OPraHUYECKUX COCIUHCHUI.

BbicokoMoJIeKyIsIPHBbIE COCTUHECHUS.

OcHOBHbIE TIOHSTUS XHMHUU  BBICOKOMOJICKYJISIPHBIX  COEIUHEHHI:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJMMEPU3ALUU, CPEIHSSL
MoJekyJsipHas macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COCIMHECHUH — MOJIMMEPU3AIUS Y MOJMKOHACHCAIIHS.



[Tonumepuble Matepuansl. [lmacTMaccsl (MONMATUIIEH, MOJUNPONUIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETHIMETAKPUIAT, MOJIUKApOOHATHI,
noJimdTUIeHTepedTanar). Y Tuiusaius 1 nepepadoTka miacTuka.

DnacToMepbl:  HATypaJbHBIH  KaydyyK, CHUHTETHYECKHE  KaydyKd
(6yTaMeHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUJIMKOHBI. Pe3nHa.

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

[Tonmumepsnr CHEIUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIEKTPOIPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMble OJIUMEPHI).

OKCIepUMEHTAIbHBIE METOAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMi TMPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc, Kay4dyKoB, pEIICHHE HSKCIEPUMEHTANIbHBIX 3aJad 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenue MoneKkynsipHOM (QOpMyJibl OPraHUYECKOTO COETUHEHUsS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKIACHHUE
MOJIEKYJIIpHON (OpMyJIbl OPTaHMYECKOTO COEIUHEHUS Mo macce (00BEMY)
IIPOJYKTOB CropaHusi, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEaKIMi W/UIM UCXOJTHBIX BEIIECTB, YCTAHOBJIICHUE CTPYKTYPHOU (POPMYIIbI
OpPraHUYEeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXO/A MPOJYKTa PEaKIMd OT TEOPETUUECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBsi3ed MpPU HM3YYEHUH OPraHUYECKON
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUNA, TaK W TOHSATHH, NPUHATHIX B OTACIBHBIX
IpeIMETax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUS: SIBJICHUWE, HAay4YHBIH (aKT,
TUINo0Te3a, TEOpHUs, 3aKOH, aHaliu3, CHUHTEe3, Kiaccudukamus, HaOII0JIeHUE,
U3MEpEHUe, FIKCIIEPUMEHT, MOJIeIb, MOJICTTUPOBAHHE.

dusznka: Marepus, aroMm, D3JIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIA,
ODHEPTreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3UYECKUE BEITUYHMHBI, €AUMHUIIBI U3MEPEHHS, CKOPOCTh, YHEPIus,
Mmacca.

buonorus: kinetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHBIN TUIT TUTAHUS, OPOKEHHE,
dboTOCHHTE3, NbIXaHUE, OCJIKH, YTJIEBOJbI, KUPBI, HYKICHMHOBBIC KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mone3Hpie UCKOMaeMbI€, TOTUIUBO.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBHOTO MUTAHUSA,
MOIOIIUE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMMH.

Atom. CocTtaB aTOMHBIX SiA€p. XHUMUYECKHU dJieMeHT. H30TOombl.
CrtpoeHue 3eKTPOHHBIX 000JI0UYE€K aTOMOB, KBAHTOBBIE YHCJIa. DHEPreTUUECKUE
YpPOBHU M TOAYPOBHHU. ATOMHBIE opOutanu. Kiaccudukanus XUMHYECKUX
3JIEeMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpesenenne 31eKTPOHOB IO aTOMHBIM



opOuTansiM. OJNEKTPOHHbIE KOH(MUIypallMK aTOMOB 3JIEMEHTOB IIE€PBOrO—
4eTBEPTOrO MEPUOIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, JIEKTPOHHbIE
KOH(MUTypallMi HOHOB. DIEKTPOOTPHUIATEIBHOCTb.

[lepuoguueckuii 3akoH u llepuoandeckass cHUcTEMa XHUMHYECKHUX
snemeHtoB  J[.MI. MenneneeBa. CBsi3b NEPUOAMYECKOTO  3aKOHA U
[lepuoguyeckoil CHUCTEMBbI XMUMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOHBIX BEIIECTB IO TPYIIaM U
nepuoaam. 3HaueHue nepuoanueckoro 3akona /[.1. Menaeneena.

XuMHUYeCKasi CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AaKIENTOPHbIM.  ODHeprus W JiIUMHA  CBs3U.  [lodsipHOCT®,
HAIIPaBJIICHHOCTh W HACBIIAEMOCTh KOBAJIEHTHOW CBsA3U. KpaTHble CBs3H.
Bonoponnas cBa3b. MeXMONEKYISPHBIE B3aUMOAECHCTBHS.

BaneHTHOCTP M BaJeHTHbIE BO3MOXHOCTH aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HX TE€OMETPUUYECKHMM CTpPOCHHEM (Ha Tmpumepe
COEMHEHUI AJIEMEHTOB BTOPOTO MEPHUO/IA).

[IpencraBienne O KOMIUIEKCHBIX cOeAMHEHUAX. COCTaB KOMILIEKCHOIO
HMOHA:  KOMIUIEKCOOOpa3oBareilb,  JIMTAHIbl.  3HAYE€HUE  KOMILIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemecrBa MOJEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs. THIIb
KPUCTAJUIMYECKHUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o qucnepcHeIx cucreMax. Mctuaaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHIIEHTPAI[UU PaCTBOPOB:
MaccoBasl JI0JIs BEILIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HacelieHHbie
Y HEHACBHILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTtamioruaparst.

Knaccudukanms v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBuanbHbIE Ha3BaHUA OTHAEJBHBIX IPEJICTABUTEIEH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakIuid B HEOPraHUYECKOH W
OpraHUYeCKON XMUMUU. 3aKOH COXPAHEHUSI MACChI BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAICHUS] SHEPTUM MPU XUMHUUYECKHX peakiusax. TermnoBbie 3(h(eKTsI
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHUYECKOM peakuuh, €€ 3aBUCUMOCTh OT pPa3IU4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanmus u kataan3aTtopsl.

OOpatumble U HeoOpaTHUMbIE pEaKIMU. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paBHoBecHsl. DaKTOpBI, BIMSIONIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEpPATypa, JABJICHUE U KOHLIEHTPALUA BEUIECTB,
ydacTByromux B peakiuu. [Ipunnun Jle [larense.

Onektponutuueckas nuccoruaius. CHIbHbIE M CIIa0ble AJIEKTPOJIUTHI.
Crenenp gucconumannu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEUTpasbHasl,
menounas. Bopopoanwiii nokaszatens (PH) pactBopa. T'maponus coneid.
Peaxiiuu monHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakunu. (CTeneHb OKHUCICHUS.
Oxkucnautenb M BOCCTaHOBHUTENb. [Ipoliecchl OKHCIEHUSI U BOCCTAHOBIICHHSI.
Baxnelinme OKHCIHTENIX M BOCCTAHOBHUTEIHM. METOa 3JIEKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3oKEHUE MEPOKCHAA BOAOPOAA B MPUCYTCTBUM KaTaau3aTropa, MOJEIH
KPUCTAJUIMYECKUX  PEemETOK, TMPOBEACHHE PEAKIMid HMOHHOTO OOMeHa,
ONPENEIICHUE CPEABI PACTBOPOB € MOMOIIBIO UHAUKATOPOB, U3YUYECHUE BIIASIHUS



pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH M TMOJOXKEHHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heoprannueckasi Xumusi.

[Tonoxenue HemetaoB B Ilepuogmdeckoil cucTeMe XUMUYECKUX
anemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMS HMX aTOMOB.
duznyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

Bonopoa. Ionyuenue, ¢pusnveckue U XUMHUYECKHUE CBOMCTBA: PEAKIIMH C
MEeTa/llaMiM M HEMEeTaJUlaMH, BOCCTAaHOBHUTENIbHbIE CBOWCTBA. [ WMIpHUIBIL.
TomMBHbBIE JIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CocoObl MoayyeHus, Gpu3nueckue u
XAMUYECKUE CBOMCTBA. ["amoreHoBOIOPOIBI. Baxnernmmue
KHUCIIOPOJICOJIEpKAIllUe  COeNMHEHUs  ranmoreHoB.  JlabopaTtopHbie U
IIPOMBIIIEHHBIE CIIOCOOBI MOJTy4YeHUs rajioreHoB. [I[puMeHeHre rajJoreHoB u ux
COCIMHECHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CTIOCOOBI MOTyUYEeHHUS
kuciopoaa. Guznueckre U XMMHUYECKUE CBOWCTBA U MPUMEHEHHE KUCIOPOJa U
030Ha. OKCHUJIbI U IEPOKCHUJIBI.

Cepa. HaxoxneHue B mpupojie, CHOCOOBI MOMy4deHUs, (pumyeckue u
xuMuueckue cBoiictBa. CepoBomopos, cynbduasl. Oxcua cepbi(1V), oxcun
cepoi(VI). Cepuucras u cepHass KUCIOTHI U UX cojid. OCOOCHHOCTH CBOKCTB
cepHOM KUCIIOThL. [IpumMeHeHue cepbl U e€ CoeTMHEHUH.

Azor. HaxoxJeHue B mpupojie, CIOCOObI TOJNy4eHHs, (U3NUECKHE U
XUMUYECKUE CBOMCTBA. AmMUak, HUTpUAbL. OKcUIbl a3ota. A3O0TUCTas U
a30THasl KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIOTHI.
[IpumeHeHure a30Ta ¥ €ero COeIMHEeHUN. A30THBIE YI0OpEHUSI.

®docdop. HaxoxaeHnue B mpupoje, CrocoObl MOIydeHUs, PU3NUECKUE U
xumudeckue cBorctBa. Pochuanl u dhochun. Okcunsl docdopa, dochopHas
kucnota u e€ comu. [Ipumenenue dochopa u ero coenunenuii. dochopubie
yI0OpeHus.

VYriepon, HaxoXJIeHHEe B TpuUpoje. AJUIOTPONHBIE MOIUBUKAIIH.
dusnyeckue W XUMHUYECKHC CBOMCTBA IMPOCTHIX BEIIECTB, OOpa3oBaHHBIX
yraepogom. Oxcup yriaepona(ll), okcun yrnepona(lV), yronshas kucinora u e€
cosid. AKTUBUPOBAHHBIN Yroiib, aacopous. Dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJIOM, H
€ro COeAMHECHUM.

Kpemnunii. Haxoxaenue B mpupoze, CrocoObl moiaydeHus, Gpusndeckue u
xumudeckue corctBa. Okcua kpemaus(1V), kpemMHHeBass KUCIOTa, CHUIIUKATHI.
[Ipumenenue kpemHuss ¥ ero coeauHeHuil. CTEKJIO, €ro TOJy4YeHUe, BHUJIbI
CTEKJIA.

[Tomoxenne wMertauioB B llepuoanueckol cucreMe XHUMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JOYEK aTOMOB
MetauioB. O0mme ¢u3ndeckue cBoicTBa MeTauioB. [I[puMeHeHne MeTalIoB B
ObITy 1 TexHUKe. CIUTaBbl METAJIIOB.

DNEeKTPOXUMHYCCKUIN psii  HampspkeHud MeTtauioB. OOIume CrocoOsl
MOJTYYCHUS METaJIOB: THIPOMETAILTYPIHS, MUPOMETAILTYPTHS,
anekTpometauryprus. [lonstrue o koppo3un metaioB. CrocoObl 3allUuThl OT
KOPPO3HH.

O6mras xapakrepuctuka metamuioB |A-rpynmner [leprogudeckoit cucTeMsl
XUMHUYECKUX »dyieMeHTOB. HaTpuit u kamuii: mnosydyeHue, (QuU3NYECKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE TIPOCTHIX BEIIECTB U UX COSTUHEHUH.



O6mas xapakrepuctuka MetayyioB || A-rpynmsr [lepuoandeckoi cucTeMbl
XUMUYECKUX 3JIEMEHTOB. Marnuii W Kaiblui: MoJy4yeHue, (Ppuanyeckue u
XUMUYECKUE CBOICTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAMHEHUH.
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHM: ToNydyeHue, (uU3MYEeCKHUe U XUMUYECKHE CBOWCTBA,
IPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COeAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCHJIa Y TUJPOKCHIA aTFOMUHHUS, THIPOKCOKOMILIEKCHI aTFOMUHHUSI.

OO6miast xapakTepuUCTHKa MeTauioB mo0ouHbIXx mnoarpynn (b-rpymm)
[lepuoanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMHUYECKHE CBOMCTBA XpOMa U ero coeuHeHui. OKCubl
u rugpokcuibl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U 1UXpoMaThl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loyueHune u npuMeHeHune xpoma.

dusznyueckre U XUMUYECKHE CBOMCTBA MapraHila M €ro COCJIMHEHHI.
Baxneiimme coenudenus wMapranua(ll), wmapranna(lV), wmapranma(VI) u
mapranna(VIl). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

dusznueckre W XHUMHUYECKHE CBOMCTBA Kejie3a U €ro COCAMHEHHI.
Oxcunpl, rugpokcunbl u conu kenesza(ll) u xenesa(lll). Ilomyuenue wu
IpUMEHEHUE JKeJie3a U €ro CIIABOB.

du3nyecKkne 1 XMUMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
U IPUMEHEHHUE ME/IU U €€ COeTMHEHUM.

[uuk: monydenue, pu3nMuecKue U XUMHUYECKHUE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJAa ¥ THAPOKCHJA LHUHKA, THAPOKCOKOMIUIEKCHI IIMHKA.
[IpumMeHeHre MMHKA U €T0 COSMHEHUM.

OKCneprUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB UM WX MPEBPAICHUN:
U3y4eHHe 00paslloB HEMETAJUIOB, TOpPEHHE cephl, Pocdopa, xKene3a, MarHus B
KHUCIIOPOJIe, U3yYeHHE KOJUIEKIUU «MeTalibl M CIUIaBbl», B3aUMOJICHCTBHE
MICJIOYHBIX W IICJIOYHO3EMEIbHBIX METaUIOB C  BOJOH  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), B3aUMOJICHCTBHUE IIMHKAa M JKele3a ¢
pacTBOpaMH KHUCJIOT M IEJIo4YeH, KAaYeCTBEHHBIE PEaKIIMN Ha HEOPTaHUYECKHE
AHUOHBI, KAaTUOH BOJOPOJAa M KAaTHOHBI METAJUIOB, B3aUMOJICHCTBHE
TUAPOKCUJIOB AIFOMUHUS U IIUHKA C pacTBOPaMU KUCIIOT U IIENI0YEH, pereHue
AKCIIEPUMEHTANILHBIX 3a/1a4d 1o TemaM «l anorensn», «Cepa u €€ coequHeHus,
«A30T U ¢ochop M uX coenMHEHHs», «MeTalibl TIABHBIX MOATPYIID,
«Metasbl MOOOYHBIX TTOATPYIIID.

XUMHUSA U KU3Hb.

Ponp xumum B oOecriedeHMH YCTOWYMBOTO pa3BUTHS YEIOBEUYECTBA.
[lonsiThe O Hay4YHBIX METOJaX TO3HAHWUS ¥ METOJOJOTUU HAYYHOTO
UCCJICIOBAHMUSI. HayuHnple = TpUHIUIBI ~ OpraHu3allid  XUMHYECKOTO
pou3BoACTBa. [IpoMBITIUIEHHBIE CTOCOOBI TMOMYYEHUs BaKHEUIIMX BEIIECTB
(Ha TpuMepe TMPOW3BOJACTBA aMMHAaKa, CEPHOW KHUCJIOTHI, METAHOJA).
[IpombliliuieHHBIE CHOCOOBI MOJMYYEHHUS METAUIOB U CIUIAaBOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAKWIEW Cpenbl W €ro ImnociaeAacTBusa. Ponb xumum B
o0ecTieYeHUN YHEPIeTHICCKOM 0€30IMacHOCTH.

XuMusi W 300poBbe uenoBeka. JlekapcTtBeHHble cpexacTBa. lIpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TIpenaparoB. Pojab XuMuuM B Ppa3BUTHU
METUITAHBI.

XVMMSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBhIE J00aBKH. Poib xumuu B
o0ecrneueHny MUIIeBOi 0€30MMaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuma
0€30macHOr0 MCMOJB30BAHMS TPEMapaToB OBITOBOM XWMHHM B TIOBCEIHEBHOM
KU3HH.



XUMHUSI B CTPOUTEILCTBE: BAXKHEWIIME CTPOUTEIbHBIE MATEPHUAIIbI
(1leMeHT, 6eToH).

XuMHUSI B CEIBCKOM XO3sdicTBE. OpraHuyeckue ¢ MHUHEpPAIbHBIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUalibl, KpaCKH, CTEKJI0, KEpaMUKa.
Marepuansl A1 31eKTpOHUKH. HaHOTEXHOOT U,

Pacuérurlie 3agaun.

Pacuértpl: Maccel BeliecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEIECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CJIM OJHO W3
BEILIECTB MMEET IpUMeCcH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBAa) MPOJIYKTA
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEHW PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B PACTBOPE, JIOJM BBIXOJA MPOAYKTA PEAKIMU OT
TEOPETUUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanm3zanust MeXOpeAMETHBIX  CBSI3€HM MNpH  M3y4YeHUH OOImeH u
HEOpraHu4ecKod XuUMUMU B 11 Kiacce OCYIIECTBIAECTCA Y€pe3 MCIIOIb30BAHUE
KaK OOINMMX €eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTACIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHWE, HAy4HBIA (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHHTE3, KJIacCHU(MUKAILUS, MEPUOTUIHOCTD,
HaOII0/ICHHE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJACIIMPOBAHHE.

®dusuKa: Marepus, MHUKPOMHpP, MAKpPOMHUpP, aTOM, OHJEKTPOH, IPOTOH,
HEUTPOH, HMOH, W30TOIbI, PATUOAKTUBHOCTb, MOJEKYJa, DHEPreTUUYCCKUN
YpPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHHE BEIECTBa,
uJeadbHbId Ta3, (PU3NYEeCKHWe BEIMYMHBI, €IWHUIIBI HU3MEPEHHUs, CKOPOCTH,
SHEPTUs, Macca.

buonorus: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIM3M,
MaKpoO- ¥ MHKPOIJIEMEHTBI, OCIIKH, JKHPBI, YIJIEBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B IKOCHCTEMaX.

['eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

TexHonorus: XUMHYECKas MIPOMBIIIJIEHHOCTb, METaJLUTyprus,
CTPOUTEJIBHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIECBAS
IIPOMBIIIJICHHOCTh,  (papMalleBTHUYECKasl IPOMBIIIJICHHOCTh, IPOU3BOJICTBO
KOCMETUYECKUX MPEnapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUAJIOB,
AJIEKTPOHHAS MIPOMBIIIJIEHHOCT, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHS IIPOTPAMMBI 110
XM HA VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpEeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI BBIJICICHBI CJICAYIOIIUE COCTABISIONIUE: OCO3HAHHE
OOyYaroIIMMUCS POCCUNUCKONW TPaKIAHCKONW HACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOSITEIBHOCTH W CAMOOIIPENICIICHUIO;  HAJIU4YHE
MOTHBAllMM K OOyYEHHIO; TOTOBHOCTb U CIOCOOHOCTH OOyYarouuxcs
PYKOBOJICTBOBAThCSl TPHUHATHIMU B OOIIECTBE TMpaBUWJIaMU U HOpPMaMu
MOBEACHUS; HAIMYUE MPABOCO3HAHUSI, SKOJIOTUYECKON KYJIbTYpPbl; CIIOCOOHOCTh
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINYHOCTHBIE PE3YJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcs B MpoIecce peaimsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaxkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOydJaronuxcsi B Mpoiiecce peaansaiuy 00pa3oBaTebHON AesSTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX TIpaB H
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AESATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOWIEHHUSI K HMCTOPUYECKOMY M Hay4dYHOMY HAacCJIEAUIO
OTCYECTBECHHON XMMUM;

yBaKEHUSI K TMPOIIECCY TBOPUECTBA B OOJIACTH TEOPHHM U MPAKTUYECKOTO
NPUWIOKEHUSI XWUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX HAONIOACHHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U PAKTUKOB;

UHTEpeca W MO3HABATEJbHBIX MOTHUBOB B MOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze uWHPOpPMAIIMM O  TEPEAOBBIX  JIOCTIXKCHHSIX  COBPEMEHHOM
OTCYECTBCHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBAaTh CUTYyallMH, CBS3aHHBIE C XUMHUYECKUMH
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUSA
IIOCJIEACTBUAN ITOCTYIIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbS:



NOHUMAaHUs IEHHOCTEH 3J0pOBOr0 M 0Oe30macHoro oOpasa >KHU3HU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUYECKOMY U
NICUXUYECKOMY 310POBBIO;

COOJIFOZICHUS TMpaBWJI 0€30MacHOTO OOpalleHus ¢ BEIIeCTBaMH B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

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

OCO3HAaHMSI  MOCIHEACTBUM WU HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypeHHSI );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
JEeSTeIbHOCTH, OOIECTBEHHO TIOJIE3HOWM, TBOPUYECKOM U JPYrMX BHIIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PpEIICHHHM MPAKTUYECKHX 3a/1ad
COIMAJIbHON HaIpaBJICHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

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

YBAXEHHS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAIbHON TpPACKTOPUU
oOpazoBanusi, Oyaymieil npodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00IIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1EJECO00Pa3HOTO OTHOIICHHUS K MPHUPOAE KaK MCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIDKCHUM XUMUHU IS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

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

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
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 NMO3HAHUS:

MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ 1 0OIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHENMU(PUKN XUMUU KaK HayKd, OCO3HAaHHS €€ pOJu B
(dbopMHUpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
MIPEICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU IS COBPEMEHHOUN
UUBWIM3ALMKA: B €€ T'yMaHHCTHYECKON HANpPaBJICHHOCTH W BAXXHOU pOJU B
CO37JaHUU HOBOW 0a3bl MaTEePUAIBHOW KYJIbTYpPhI, B PEIICHUU TJIOOATBHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHUS UEJIOBEUYECTBA — CHIPHEBOW, YHEPTETHUECKOM,



NUIIEBOM M DKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTUU  MEAUIUHBI,
o0ecreueHnr YCIOBHUI yCHEIIHOTO TPYyAa U SKOJOTUYECKH KOM(MOPTHON KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHI
OKPYXKAIOIIET0 MUpa U MPOUCXOJANIMX B HEM HU3MEHEHHM, YMEHHs JenaTh
000CHOBaHHBIE 3aKIJIIOUCHHUS HA OCHOBE HAyYHbIX (AKTOB U HMEIOUIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUX;

UHTEpeca K TO3HAHUIO, UCCIIE0BATENILCKON EATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHHI0, K AaKTMBHOMY IIOJYYEHHIO HOBBIX 3HaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K  OCOOCHHOCTSM  TpyJa B  paslIWyHBIX  cepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

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

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIE (MeXTpeIMEeTHBIC) oOlIeHayYHbIe MTOHSATHS,
OTpa)karollue IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPruUs, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (pakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHWE, HAOIIOJCHUE, U3MEpPEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbIe NEeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PpETYyJsATHBHBIC), obOecrneuuBaronme (HopMUpOBaHHE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTEHON KOMIETEHITUU 00YyJarOIINXCS;

CIIOCOOHOCTH O0y4JaroIINXCsI UCIIOJIH30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOM M COIMATBLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yibTaThl OTPAKAKOT OBJIAJICHUE YHHBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

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

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

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE MPU3HAKU MOHSATUN U yCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIONIHME MOHITHS I OOBSICHEHHS OTJIEIBHBIX (DAKTOB
U SIBJICHUI;



BbIOMpATh OCHOBAaHUS W KPUTEPUU IS KIacCH(UKAIMKM BEIIECTB U
XUMHYECKHUX PEaKIIHA;

yCTaHABIUBATh TPUYUHHO-CICICTBEHHBIC CBS3U MEXIy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKICHUs (MHIYyKTHUBHBIC, ICTyKTHUBHBIC, IIO
aHAJIOTUH), BBISBISTH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMAaTPUBAEMBIX
SBIICHUAX, ((OPMYITHPOBATH BBIBOJBI U 3aKIIOUCHUS;

NPUMEHATh B  TPOLIECCE TIO3HAHMUS  HWCIIOJIb3yeMble B  XUMHUHU
CUMBOJIMYECKUE  (3HAKOBBIC)  MOJCIH, TIPEeoOpa3oBBIBATH  MOJICIHHBIC
OPEICTaBICHUSA — XUMHYECKUH 3HAK (CHMBOJ) DJEMEHTa, XHUMHYECKas
dopMyna, ypaBHEHHE XHMHUYECKOH pEAaKIMH — TP PEIICHUH YUeOHBIX
MO3HABATEIIbHBIX W MPAKTUYECKHUX 3a/1ad, MPUMEHATh Ha3BaHHBIC MOJICIBbHBIC
NPECTABICHUS I BBISBICHHS XapaKTEPHBIX MPU3HAKOB M3YYacMbIX BEIIECTB
Y XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e MCCIIEI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHHUS BEIIECTB U XUMHUYECKUX
peaKuii;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I ()OPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIQ/JICTh HAaBBIKAMU CaAMOCTOSITEIBHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIBbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath O000OIIEHHWS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pPE3yNIbTaTOB UCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOACTIaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOM WCCIIEeNOBATEILCKOW M IPOCKTHOU
NESATEIbHOCTH, MPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3aJad, MPUMEHEHHUIO Pa3TuYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NIMUYHBIX HCTOYHHMKAX HHQoOpManuu (HAy4HO-
NomyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPaBOYHBIC MMOCOOMS,
pecypcbl UHTepHeTa), aHamu3upoBaTh HHGOPMAIIMIO PA3TUYHBIX BUJIOB U (OpM
NPENCTABIICHUS,  KPUTHUYECKHM  OlEHMBaTh €€  JOCTOBEPHOCTh M
HEMPOTUBOPEYUBOCTD;

(dbopMyIHpOBaTH 3aIIPOCH] U IPUMEHSTH PA3TUYHBIC METOIbI IPU TTOUCKE U
otbope wuHPOPMAIMK, HEOOXOJAMMOM JUIS BBIOJHEHHUS YYeOHBIX 3aaad
OIPEACIIEHHOTO THUIIA;

IpUOOPETaTh OMBIT MUCIOJI30BAHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIBHYIO (OpMY TpEACTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KadeCTBE CpEACTBAa MpU paboTe C
XUMUYECKON WH(OpMaImen: NpUMEHITh MEXIpeAMEeTHbIe (pu3nueckne u
MaTeMaTU4ecKre) 3HaKu W CHMBOJBI,  (opmynsl, abOpeBUATYpHI,
HOMEHKJIATYpPY;

HCII0JIBb30BAaTh 3HAKOBO-CMMBOJHMYCCKHUC CPEACTBA HATTISAHOCTH.



KoMMmyHnKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUSA:

3aaBaTb BOIIPOCHI 110 CYHICCTBY O6CY}KI[3,CMOI‘/II TCMBI B XO0AC JUaJIora
/M AUCKYCCHH, BBICKA3bIBATH UACH, (bOpMYJ'IHpOBaTI) CBOH IIPCHJIOKCHHUA
OTHOCHUTCIIbHO BBITIOJITHCHHA HpCI[J'IO)KCHHOﬁ 3aga4du,

BBICTYIIATh C MPE3EHTALMEeH pe3yabTaTOB MO3HABATEIBLHOU JIEATEIHLHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUHM XMMHUYECKOTO DJKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEILIECTB, pealn3allid y4eOHOTO MPOEKTa,
U (QOopMyIHpOBaTH BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHBIX HCCIEIOBAHUIMA
MyTEM COTJIACOBAHMSI MO3UIINH B XOJI€ O0CYKJIEHUS U 0OMEHa MHEHUSIMU.

Pery/siTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSITENIbHO IIJIAHUPOBATh M OCYIIECTBIISATH CBOKO MO3HABATEIBHYIO
NEATENIbHOCTh, OMNpenelisass €€ LeIu W 3aJadyd, KOHTPOJIUPOBATh M IO MEpE
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJIaraéMblii aJIrOpUTM JCHCTBUU TIpH
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3ajla4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO MX pElIeHHs ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYHICCTBIIATE CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBC CaMOaHalIn3a U
CaMOOIICHKU.

NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ynbTaThl OCBOCHHS MPOTpaMMbl IO XWMHUH Ha
yriIyOJIEHHOM YpPOBHE Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHUS BKJIIOYAIOT
cneruduIeckue sl yaeOHOTO TpeaMeTa « XuMUsD) HayqIHbIE 3HAHUS, YMEHUS U
CIOCOOBI ICMCTBUH 110 OCBOEHUIO, UHTEPIIPETALIMU U TPEOOPA30BAHUIO 3HAHUIA,
BUBI JEATEILHOCTH O MOJyYEHUI0 HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUI B
Pa3IMYHBIX Y4eOHBIX CUTYAIHsX, a TAK)KE B PEATbHBIX KU3HEHHBIX CHTYaIUsX,
CBS3aHHBIX C XHMHEW. B mporpamMme Mo XUMUU TpPEIMETHBIE PE3yIbTAaThI
MpEeICTaBJICHBI TI0 TOJaM H3y4YeHUSI.

10 KJTACC

[IpeameTHble pe3yabTaThl OCBOEGHMS Kypca «OpraHuyeckas XUMHs)
OTpaXkaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAYEHUU OPraHMYECKOU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIEYEHUN YCTONYUBOrO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOIOTHYECKOM, YHEPreTUYECKON
U TUIIEBOM OE€30MacHOCTH, B Pa3BUTUM MEJULMHBI, CO3JAHUU HOBBIX
MaTepUaJIOB, HOBBIX HMCTOYHUKOB HSHEPrUH, B OOECHEYEHUH PalUOHAIBHOIO
IPUPOAOIIONB30BaHUA, B (DOPMUPOBAHUK MHUPOBO33PEHUSI U OOIIEH KYIbTYPHI
YeJoBEeKa, a TaKXKe 3KOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHMS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;



BJIQJICHUE CUCTEMOW XHWMHUYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOINOJIATAOIINE TOHATHUS — XUMUYECKUH OJIEMEHT, aToM, SApO H
DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOWTANIM, OCHOBHOE WU
BO30YKJIEHHOE COCTOSIHUS aroma, ruOpuamu3anusi aTOMHBIX OpOWTasiel, WOH,
MOJIEKYJa, BaJEHTHOCTb, AJEKTPOOTPUIATEIBLHOCTh, CTEINEHb OKHUCIICHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpHAash macca, MOJISIPHBIA OOBEM, YIIIEpOJHBIN
CKeneT, (yHKIHMOHAIbHAs TpYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHyThIE, COKpalIEHHbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas H
IPOCTPAaHCTBEHHAs (F€OMETPUYECKAs], ONITUYECKAs), U30MEPhI, TOMOJIOTMYECKUI
psAll, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJ- U a30TCOACPIKAIINE OPraHUYECKUE
COEMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHHUS; TEOpUM, 3aKoHBI (repuoamdeckuii 3axkoH JI. . MeHneneena,
TEOPUS CTPOEHUS OpraHnyeckux BemecTB A. M. byTiiepoBa, 3akOH COXpaHEHHUS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU MPU XUMUYECKUX
peaKimsx), 3aKOHOMEPHOCTH, CUMBOJINYECKU I SI3bIK XUMUH,
MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAaHUS NPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUW; TNPEACTaBICHUA O MEXaHU3Max
XUMHAYECKUX peakuuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O B3aUMHOM BIJIMSIHUA aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN 1 Me30MepHbIi 3P deKThl, OpueHTaHTHI | 1
Il pona); dakronormyeckue CBEIEHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIIOJIb30BAHUM BAKHEUIIIUX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON JIEATEIbHOCTH 4YeJIoBeKa, OOIIMX HAy4HbIX MPUHIUIAX
XUMUYECKOTO TPOU3BOJACTBA (Ha TMpUMepe MPOU3BOJACTBA  METAHOJIA,
nepepaboTKu HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISTh XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHABIIMBaTh WX B3aMMOCBA3b, HMCIIOJIB30BATh COOTBETCTBYIOIIHUE MOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHHII;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY 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 OanaHca dTUX peakIfi, peakiuii HOHHOTo 0OMeHa
MyTEM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTaBIIMBaTh  MOJEIM  MOJEKYJ OpPraHMYeCKUX  BEIIeCTB IS
WUTFOCTPALMHA UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOPMUPOBAHHOCTh  YMEHUHU: YCTaHaBJIMBATh MPUHAIJIEKHOCTh
U3YYEHHBIX OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K
omnpenenéHHOMY KJacCy/TpyIie COSIMHEHHM, JaBaTh MM Ha3BaHUA TIO
cuctematuyeckorr Homenkiatype (IUPAC) wu mnpuBoauTh TpUBHAIBHBIE
Ha3BaHMS [JI1 OTACJIbHBIX NpPEACTaBUTENECH OPraHUYECKUX BEIIECTB (ITHUJIEH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIJIMKONb, (eHon, Gdopmanbaerus,
aleTaNbJIeTUu]l, alleTOH, MypaBbUHAs KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAS,
OJICMHOBAsA, MaJbMUTHHOBASI KUCIOTHI, TJUIMH, aJJaHWH, MajibT03a, QPYKTO3a,
AQHWJIMH, JTUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJ U IPYTHE);

c(hOPMHUPOBAHHOCTh YMEHHS OMNPEACIATh BHUJI XWMHUYECKOW CBSI3U B
OpPraHUYeCKUX COCIUHEHUSX (KOBaJEHTHAas U WOHHAsA CBs3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSA3b);



c(hOpPMHUPOBAHHOCTh YMEHHS TMPUMEHSTHh TOJIOKEHHUS TEOPUU CTPOCHHS
oprannueckux BemiectB A. M. bytiepoBa s oOBSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTaBUTENIEH Pa3IuYHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIEBOJOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXHBIX 3(QUPOB, XHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCJIOT, OEJIKOB, YIieBOJ0B (MOHO-, - U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYIT,

c(hOpPMHUPOBAHHOCTh yYMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHMYECKUX COSTUHEHUM
OT KPaTHOCTH U THUIIa KOBAJEHTHOMN CBS3M (G- U M-CBSI3M), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

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

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToJaX IIO3HAaHWS —  HAONIOJACHUH, H3MEPEHHUHM, MOJICIUPOBAHUH,
dKCIIEPUMEHTE (PeaTbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

chOpPMHUPOBAHHOCTh ~ YMEHHS  IIPUMEHSITH  OCHOBHBIC  OIEpalluu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHCTEMATHU3alMI0, BBISABJICHUE MPUUYUHHO-CICACTBEHHBIX CBA3CH — JUIA
M3yUYCHUS CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3AMMOCBS3b XUMHUECKUX 3HAHUM
C MOHATUAMHU U MPEACTABJICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
1 60jilee OCO3HAHHOTO IMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO €IUHCTBA
MHpA, HCIOJb30BaTh CHUCTEMHBIC 3HAHHUS 1O OPraHUYECKON XUMHUHU IS
0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUM: MPOBOJIUTH PACUETHl 10 XUMHUYECKUM
dbopMyllaM ¥ ypaBHEHHMSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3udecknx BenWYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIECTBA),
XapaKTEepPU3YyIOIIUX BEIIECTBA C KOJMYECTBEHHONW CTOPOHBI: Pacu€éThl IO
HaXOXXJICHUIO XHUMHUYECKOW (OpMysbl BemIecTBAa IO H3BECTHBIM MaCCOBBIM
JOSIM ~ XUMHUYECKHUX  DJIEMEHTOB, TMPOAYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh ~YMCHHH: IIPOTHO3UPOBATh, AaHAJIU3UPOBATh U
OIICHHBATH C ITO3UIIUH SKOJOTHYCCKON OS30IMaCHOCTH MOCICACTBHS OBLITOBOU M
MPOU3BOJACTBEHHON JICSITEIBHOCTH 4YEJIOBEKAa, CBSI3aHHON C TepepadoTKOM
BEIIIECTB, HCIIOJb30BaTh MOJYYEHHbIC 3HAHUSA [JIs TPUHATHS TPAMOTHBIX
pEIIeHu Mpo0JieM B CUTYaIUsX, CBI3aHHBIX C XUMUCH;

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO IJIAHUPOBATh U MPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJy4eHUE U M3YYEHUE CBOMCTB OPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICO/IEPIKAIIMX OPTAaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIbHbBIX
3a/1a9 110 PACIO3HABAHUIO OPraHMYCCKHX BEIIECTB) C COOJIOJICHHEM TIPABUI
O6e3omacHOro OOpalieHus] C BEIIECTBAMH W JIA0OPATOPHBIM OOOPYIOBAHHEM,



bopMyaMpoBaTh 1eJib HCCIAEAOBAaHUA, MPEACTABIATh B pa3Iu4yHON Qopme
pe3yNbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTD;
c(hOpMHUPOBAHHOCTh YMEHHUIA:
coOJII0/IaTh MpaBUjia HKOJIOTUYECKU 1IEIeCO00Pa3HOTO MOBEACHUSI B OBITY
M TPYIOBOM JACSATENBHOCTH B LEISIX COXPAHCHHS CBOCTO  310POBBS,
OKPY’KAFOIIIEH IPHPOJHON CPE/BI M JOCTHIKCHHUS €€ yCTOHYHBOTO Pa3BUTHS,
OCO3HaBaTh OMACHOCTb TOKCHMYECKOTO JCHCTBUS Ha >KUBBIE OPraHU3MBI
onpenenEHHbIX OPraHMYeCKUX BEIIECTB, MOHKUMAast cMbIch nokazarens [TK;
aHAIM3UPOBATh 11E1€CO00Pa3HOCTh MPUMEHEHUSI OPTraHUUYECKUX BEIIECTB B
IPOMBIIICHHOCTH ¥ B OBITY C TOUYKHU 3PEHUSI COOTHOIICHHS PUCK-TIONB3a;
c(hOpPMHUPOBAHHOCTh YMEHUMH: OCYIIECTBISATH II€JICHANPABICHHBIN MOUCK
XMMHYCCKOM WH(QOPMALMK B DPasIMYHBIX HMCTOYHHKAX (HAaydHas U y4eOHO-
Hay4YHas JUTEepaTypa, CPeICTBa MacCoBOi HH(pOpMarmy, FIHTEepHET u Apyrue),
KPUTHYCCKH aHATH3HPOBATH XUMHUICCKYI0 HHPOPMALHIO, iepepadareiBaTh ¢€ 1
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABIICHHON y4eOHOM 3a1auei.

11 KUIIACC

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

c(hOpPMHUPOBAHHOCTH TPEACTABJICHUIM: O MaTepUaIbHOM EIMHCTBE MUDPA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUM NPUPOJABI, O MECTE€ U 3HAYCHHUU
XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ poJId B 00ECIIEYEHUN YCTONYHBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTHUECKOM, IHEPreTUYECKON U MUIIEBOMN
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUaJIOB, HOBBIX
MCTOYHUKOB PHEPTUH, B 00ECIIEUEHUHN PAIMOHAIBHOTO PUPOIOIIOIH30BAHMUS, B
(GbopMHpPOBAaHMK MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YEOBEKa, a TaKke
AKOJIOTUYECKA OOOCHOBAHHOT'O OTHONICHHUS K CBOEMY 3JIOPOBBIO M MPUPOTHOM
cpexne;

BJIAJICHUE CUCTEMOM XUMHYECKHX 3HAHHUM, KOTOpAas  BKJIKOYAET:
OCHOBOIIOJIArarOIIMe TMOHATUS — XUMHYECKUH JJIEMEHT, aToOM, sSApO aroma,
M30TOIBI, O3JCKTPOHHas 000JI0Yka atoma, S-, P-, O-aromHBIC OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneii, MOH, MOJIEKYJIa, BaJCHTHOCTb, AJIEKTPOOTPUIIATEIbHOCTh, CTETICHD
OKHUCJICHUSI, XWMHYECKas CBsI3b (KOBaJIeHTHAs, HOHHAs, METAJUIMYECKasl,
BOJIOPOJIHAS), KpUCTAJUIMUECKash pemi€Tka, XUMHYecKash peakius, pacTBOp,
AJIEKTPOJIMTBL, HEAIEKTPOJUTHI, DIJICKTPOJIUTUYECKAs AUCCOLMALMsS, CTEICHb
JUCCOLIMALINY, BOJOPOJAHBIA IIOKAa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEMI0BOM 3(PPEKT XUMUYECKOW pPEeaKIMH, CKOPOCTh XUMHUYECKOW pEeaKIlnu,
XUMHUYECKOE PABHOBECHE; TEOPUM M 3aKOHBI (TEOpHUS SIECKTPOIUTUYECKOU
nucconnanuu, nepuoanyecknii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS
MacCChl BELIECTB, 3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU [IPU XUMHUUECKUX
peakusx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHH, MAPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIME B OCHOBE NMOHUMMAaHUA NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKUX
SIBJICHHM; COBPEMEHHBIC NPEICTABJIEHUS O CTPOCHUU BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJIIPHOM M  HAaJAMOJIEKYJIIPHOM YPOBHSIX; IIPEICTABICHHUS O
MEXaHU3MaxX XUMHUYECKHX PEaKUUM, TEPMOAUHAMHUYECKUX WU KUHETHYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKaHHUs, 0 XMMHYECKOM PAaBHOBECHM, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHMSI O CBOMCTBAx, COCTaBe,
MOJIyYeHUHM U 0O€30MacHOM HCIIOJIb30BAHUW BAXKHEUIIINX HEOPTaHUYECKUX



BELIECTB B OBITY U NMPAKTUYECKON IEATEIBHOCTH YEJOBEKa, OOIIMX HAy4YHBIX
MPUHIUANIAX XUMAYECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATh XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHABIIMBaTh WX B3aMMOCBSA3b, HMCIIOJIb30BATH COOTBETCTBYIOIIME ITOHATHS
IIPU OMMCAHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHii,
cucrematudeckyro Homenkiarypy (IUPAC) wu TpuBHanbHble Ha3BaHHS
OT/ICJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUSI ONPENECIATh BAJICHTHOCTh M  CTEINEHb
OKHCJICHHS] XUMHUYECKUX DJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOJAOPOIHAS), TUIl KPUCTALTUYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT
BUJIa XMMHUYECKON CBSA3M W THUIA KPUCTAJUIMUECKOW PEmETKU, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpPMHUPOBAHHOCTh YMEHUM: KIJIACCU(DPUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA MO WX COCTaBY, XMMHYECKHE PEAKIMU MO PA3JIMYHBIM IPU3HAKAM
(uucimy M COCTaBy pearupyrollydx BEIHIECTB, TEIUIOBOMY 3(h(eKTy peakiuw,
U3MEHEHHUIO CTENEHEH OKHUCJICHHs] DJEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO
KaTaau3aropa U JPYTHUe); CaMOCTOSTEIBbHO BBHIOMPATh OCHOBAHUSA U KPUTEPUH
JUTST KacCu(UKAINKY U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICT MEPUOJUYECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
OOBACHUTENLHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB W HOHOB XUMHYECKUX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MEPUOIOB
Ilepuonnueckoin  cucrembl .M. MenneneeBa, HUCHONB3ysd  MHOHATHS
«QHEPreTUYCCKHE YPOBHNY, «IHEPIeTUUCCKHUE MMOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaN», «OCHOBHOE M BO30YXIEHHOE HYHEPTreTUYECKHE COCTOSIHHS aToMay,
OOBSACHSITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUUYECKHUX DJIEMEHTOB M UX
coequHeHurd 1o nepuoaaM M rpynnam llepuogmueckon cucremsr . .
MeHnneneeBa, BAJICHTHbIE BO3MOXHOCTHM aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepu30BaTh (OIMUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKIAThH
CYILIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXK]y HEOPTaHMYECKMMH BEIIECTBAMMU C
MOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMl TMOCPEJCTBOM COCTABICHHS 3JIEKTPOHHOTO
OamaHca ATHUX peaKIUh; PEeaKIUid HOHHOTO OOMEHa IMyTEM COCTaBJICHUS HX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHUW; PEAKUUW THAPOIU3a; PEaKLUN
KOMILIEKCOOOpa3oBaHusi (Ha TIpUMEpPE THAPOKCOKOMIUICKCOB IIMHKA U
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHHUSI OOBACHITH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKUX PEAKIUNA ¢ YUETOM MX SHEPreTUUYECKHX XapaKTEPUCTHUK, XapaKTEP
M3MEHEHHSI CKOPOCTH XMMHUYECKOW pPEaKlIMH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(dakTOpoB, a TaKKe XapakTep CMEIICHHS XUMUYECKOTO PAaBHOBECHS IO
BIIMSIHUEM BHEIIHUX Bo3aercTBul (mpuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHWMHUUYECKHE PEaKIIHH,
Jexalye B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHHsS] CEPHOW KHUCIOTHI, aMMHUAKa,



oOllMe Hay4yHble TPHUHIMIBI XUMHUYECKUX MPOU3BOJICTB; II€I€CO00Pa3HOCTD
NPUMEHEHUS! HEOPTAHUUECKUX BEUIECTB B MMPOMBIIIJICHHOCTUA U B OBITY C TOYKU
3pEHUS COOTHOLICHUS! PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAaHUK O METOJAaX HAy4YHOIO
MO3HAHUA SIBIICHUW TpPUPOILl — HAOIIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbli M MBICICHHBIN), HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb OSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS] XMMUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKON ACSATEIBHOCTH YEJIOBEKA U B MOBCEIHEBHOM
KU3HH,

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

c(hOPMHUPOBAHHOCTh YMEHHS TPOBOAUTH PACUYETHI: C HCIOJIH30BAHUEM
MOHATUM  «MaccoBas JIOJs BEIIECTBA B  pacTBOpPE» M «MOJISIpHAs
KOHIIGHTpAIMs»; Macchl BellecTBa WM OO0OBEMa Tra3za IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ (deKkTa peakinu; 3HAYCHHs BOJOPOIHOTO IMOKa3aTess
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO TUCCOIUAIIMU; MAaCCh
(oOBEMa, KomMYecTBa BEHIECTBA) MPOIYKTA PEAKIUU, €CIU OJIHO U3 MCXOJHBIX
BEIIECTB JaHO B BHJAEC pacTBOpa C OMNpEACIEHHON MaccoBOM Jloyei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH ); TOJIA BBIXO]1a
POJYKTa peaKkiuu; 00bEMHBIX OTHOIIICHUI Ia30B;

c(hOpMHUPOBAHHOCTh YMEHUN: CAMOCTOATENBHO IJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TMpOBEJEHUE pEakiuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOIO  COCTaBa  HEOPraHWYECKUX  BEIECTB,
oTmpeJeleHUe Cpeibl PAaCTBOPOB BEIIECTB C MOMOIIBbIO MHAUKATOPOB, U3YUYCHHE
BJIUSIHUS PA3IMYHBIX (PAKTOPOB HAa CKOPOCTb XMMHUYECKON peaKiuH, perieHue
AKCIIEPUMEHTANLHBIX 3a7a4 1o TemMaM «Mertamie»y u  «Hemeramnsi»y) ¢
coOmro/leHeM mpaBuil  Oe30macHOro  oOpamieHuss ¢  BEIECTBAMH |
nabopaTopHbIM  00OpynOoBaHuEM, (HOpPMYyITUpOBaTh II€JIb  HCCIEIOBAHUA,
MIPEICTABIIATh B PA3IMYHON (OpME PE3yNIbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh
U OLICHUBATh UX JIOCTOBEPHOCTH;

chOpPMHUPOBAHHOCT,  YMEHHI: COONIOZaTh TMpaBWiIa  TOJH30BAHUSA
XUMUYECKON TOCY/I0 W Ja0opaTOpHBIM 000pYyIOBaHUEM, OOpAIIECHUS C
BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTUYECKH IIEJI€CO00pa3HOr0 MOBEACHUS B OBITY U
TPYJIOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKpPYKArOIIEH
IPUPOAHONU Cpeabl U JOCTIKEHMSI €€ YCTOMYMBOIO Pa3BUTHA, OCO3HABATH
OMACHOCTh TOKCHMYECKOTO JEHCTBUS Ha KUBBIE OPTaHU3MbI OIPEACIEHHBIX
HEOPraHWYECKUX BEIIECTB, TIOHMMAas cMmbIch rokaszarens [IIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IEJICHANIPABICHHBINA TMOUCK
XMMHYECKOH WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M Yy4eOHO-
HayYHas JUTepaTypa, CPEACTBA MaccoBOi HHpopMalmH, IHTEpHET U Apyrue),
KPUTHYECKH aHAIN3MPOBATH XMMUICCKYIO HH(OPMALMIO, IIepepadaTsiBath & 1
MCIIOJIh30BaTh B COOTBETCTBUU C MIOCTABIICHHON yueOHOM 3a1aueH.
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YTIEBOAOPOIOB
HUroro no paznmery 35
Pasnea 3. Kucjaopoacoaep:kamue opranuyeckue coeiMHeHHs
3.1 Crmpter. DeHomn 11 1 https://resh.edu.ru/
KapOoHuibHbIE COeTUHEHMS:
3.2 AIHAICTHIBE 1 KCTOHPI. 21 1 https://resh.edu.ru/
KapOoHOBBIE KHCTOTEHI.
CroxHble 3¢upbl. Kupbl
3.3 VrineBonsl 9 1 https://resh.edu.ru/
Hroro mo pazueny 41
Pa3nen 4. A3oTcoaep:kaiimue OpraHuyecKue coeTMHeHns
4.1 AMHHEL AMHHOKACIOTEL 12 1 2 https://resh.edu.ru/
benku
Hroro no pazmery 12
Pazgen S. BeicokoMoJieKy I pHbIE COCIMHCHHUS
5.1 Beicokomonekynapreie 6 1 https://resh.edu.ru/
COCJIMHCHUS
Hroro no pazmery 6
OBIIEE KOJIMYECTBO YACOB 102 3 6

110 ITPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoJsunuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue pasaeios (uudposkie)
Konrpoabubie | IIpakruuyeckue
n/m U TeM NPOrpaMMbl Bcero o0pa3oBarejibHbIE
padoTsI padoTsI
pecypcbl
Pasnea 1. Teoperudyeckue 0OCHOBbI XMMHMH
CrtpoeHue aToma.
Ilepuoauueckuii 3aK0H U
11 [epuoanieckas cucrema 9 https://resh.edu.ru/
XUMHUYECKHUX dJIeMeHTOB /1.
. Menneneena
C .
1.2 TPOCHHE BetliecTEa 11 1 https://resh.edu.ru/
MHoroo6pasue BelecTs
1.3 XUMHUYECKHE PEAKIHH 19 1 3 https://resh.edu.ru/
Hroro mo paznmery 39
Pasnen 2. Heopranuyeckasi XuMust
2.1 Hemeramnsr 31 1 3 https://resh.edu.ru/
2.2 Meranisl 23 1 2 https://resh.edu.ru/
Wroro no pazgeny 54
Pa3nen 3. Xumus u xKu3Hb
M
3.1 CTOAB HOSHATI B 9 https://resh.edu.ru/
XUMUUA. XUMHUS U )KU3HL
Wroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB
102 4 8

I10 TTIPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Brognsrit UOT Ne 1.05-04.2020. Ilpeamer i 3HaYCHHE OPTaHUIECKOMH

1 ., 1
XMMUH, TIPEJICTABICHIE 0 MHOT000Pa3ny OPTaHWIECKUX COCTMHEHUH

2 DJIeKTPOHHOE CTPOCHUE aToMa Yriiepoza (OCHOBHOE M BO30YKAEHHOE 1
COCTOSIHHMS1). BaJleHTHBIE BO3MOXKHOCTH aTOMa Yriepoja

3 XUMHYECKast CBSA3b B OPTaHUMIECKUX COSNUHEHUIX. MeXaHN3MBbI 1
00pa3oBaHKs KOBAJIEHTHOW CBSI3H, CIIOCOOBI pa3pbiBa CBs3eH

4 Teopus ctpoenus oprannueckux coequHennii A. M. bytneposa 1

5 Busbl u3oMepun: CTpyKTypHasi, POCTPAHCTBEHHAsI. DIIEKTPOHHbIE 1
3¢ dEKTH B MOJICKYJIAaX OPIraHUYECKHUX COCTUHCHUMN

6 [IpencraBnenne o KIacCU(PUKALNK U CUCTEMaTHYEeCKas HOMEHKIIATypa 1
(IUPAC) oprannueckux BEIIECTB
Knaccubukarust peakiuii B OpraHMYeCKOd XUMHUH

8 CucremaTnsanys ¥ 0000IIeHNE 3HAHNUH 10 TEME

9 AJIKaHBI: TOMOJIOTHYECKUH psif, 001as hopMysia, HOMEHKIATYpa U 1
M30MEpHsl, SJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIT

10 Dusnyeckue U XMMUYECKHE CBOMCTBA AJIKAHOB 1

11 Haxoxnenne ankanos B npupoje. CriocoObl OMydeHNs ¥ IPUMEHEHUE 1
QJIKaHOB
[uknoankanel: 00mas Gopmyna, HOMEHKJIATypa U H30MepHs,

12 0COOEHHOCTH CTPOCHUS M XUMHYECKUX CBOWCTB, CIIOCOOBI MOTYYECHUS 1 1
NpUMEHEeHHe
Pemenne pacu€THBIX 33/1a4 Ha OIIpEAEIeHIE MOJIEKYIISIpHOI (hopMyIIbI

13 OPraHUYeCcKOro BELIECTBA 0 MaCCOBBIM JIOJSIM aTOMOB JJIEMEHTOB, 1
BXOJSIIIUX B ero coctaB. CucreMaTn3alus 1 0000IIeHNe 3HaHUH 110 TeMe
AJKEHBI: TOMOJIOTHYECKUH psf, obmmas opmyIia, HOMEHKIATYypa,

14 3JIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTpOeHHE MoeKy. CTpyKTypHast 1 1
IIMC-TPAHC-N30MEPHSI AJTKEHOB

15 du3nueckre U XMMUYecKrue cBoicTBa ajikeHoB. [TpaBuno MapkoBHUKOBA

16 Cr1oco0bI ITOJTyYeHHS U IPIMEHEHNE AIKCHOB

17 HOT Ne 201.05-22.2020. ITpaktuueckas padora Ne 1 mo teme 1
"[losryyeHue 3TUIEHA U U3yYeHHE €ro CBOMCTB"

18 PerieHne pacy€THBIX 33/1a4 Ha OIIpeeIeHHE MOJIEKYISIpHOI GopMyIibl 1
OpPraHUYeCcKOro BeLIeCTBa

19 AJKaJMeHbl: coNpsHKEHHBIE, U30JMPOBaHHBIC, KyMYyJITUPOBaHHEIE. 1
OcoOEHHOCTH IEKTPOHHOTO CTPOCHUS

20 XUMHYECKHE CBOMCTBA CONPSKEHHBIX TNCHOB

21 Cnoco0blI IoJTy4eHHst ¥ TPUMEHEHHE aJIKaJIneHOB
AJKMHBI: TOMOJIOTHYECKHUH psif, 001mast popmylia, HOMEHKIATYpa,

22 3JIEKTPOHHOE W IIPOCTPAHCTBEHHOE CTPOESHHUE MOJIEKYJI, (PH3MUECKHe 1
CBOMCTBa

23 XMMHYECKHE CBOMCTBA aJIKHHOB 1

24 KauecTBeHHbBIE peakIMy Ha TPOUHYIO CBSI3b 1

25 CriocoObI IOTy4eHHS ¥ IPUMEHEHNE AJIKTHOB 1

26 Perienue 3aau: pacy€Thl 10 YPaBHEHUIO XUMHUYECKOH peakiiu 1




27

CI/ICTeMaTI/I3aHI/I5{ n O606HIeHI/Ie 3HAHUM 10 TeMe

ApEeHBI: TOMOJIOTHYECKHUH psifI, o0mas popMya, HOMEHKIATYpa.

28 DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT OeH30JI1a ’
TOIYOJa, MX (PU3MUECKHE CBOICTBA

29 XUMHYECKHE CBOHCTBA aPCHOB: PEAKIMHU 3aMEIICHHs

30 XUMHYeCKUe CBOHCTBA apEHOB: PEAKIMU PHUCOEIUHEHHUSI, OKUCIICHUE
rOMOJIOTOB OeH30J1a

31 OCcO0CHHOCTH XUMHYECKHUX CBOWMCTB CTHPOJIA

32 PerieHne pacy€THbBIX 33/1a4 Ha OIpeAEIeHHe MOJIEKYIIpHOIT hopMyIibl
OpPTaHUYeCKOI'0 BEUIeCTBa

33 Cr1oco0FbI IoJTydeHHs ¥ IPUMEHEHUE apEHOB

34 ['eHeTnyeckast CBsI3b MEX/Y Pa3lUuHBIMH KJIACCAMHU YIIIEBOIOPOIOB

35 PacuéTel Mo ypaBHEHUSAM XMUMHUUYECKHUX peakiuid. CuctemaTrnsanys u
000011IeHHe 3HaHUI 10 TeMe

36 Ipupoansrii ra3. [lomyTHbIe HeQTIHBIC Ta3bl

37 KaMeHHBIH yToib ¥ MPOAYKTHI €ro nepepaboTKu

38 Hed1b 1 ctocods1 e€ nepepabotku. [IpumMeneHne npoayKToOB
nepepaboTku HedTH

39 ['eHeTHUECKas CBSI3b MEXKAY PA3IMUHBIMH KJIACCAMH YIIIEBOJIOPOJIOB

40 l"aoreHONPON3BOIHBIC YTIICBOJOPOIOB: IEKTPOHHOE CTPOCHHE;
pEaKIiK 3aMENICHHs TaJoreHa

a1 JlelicTBHe 1ien0ouei Ha rajJoreHnpou3BoaHble. B3anmoaelicteue
JUTaJIOT€HAJIKAaHOB C MarHWEM U IMHKOM

42 Cucrtemaru3aiys u 00001eHIe 3HAaHUH 1o pasneny "Yrierogopoasr”

43 KontponsHas pabora no teme "YriaeBogopoasr”
[penenbHbIE OTHOATOMHBIE CITUPTHI: TOMOJIOTHUECKHUH psijl, 00LIast

44 (dhopmyma, cTpoeHre MOJIEKYJI, H30MEPHs, HOMEHKJIIATypa,
kinaccupukaus, GU3NIeCKue CBONCTBA

45 XUMHYECKHE CBOHCTBA MPeJIeNIbHBIX OHOATOMHBIX CITHPTOB

46 Cr1oco65b1 1oJTy4eHHs] ¥ IPUMEHEHHE OTHOATOMHBIX CIIHPTOB

47 [IpocTeie 3¢hupsl: HOMEHKIATYPa ¥ H30MEPHsl, 0COOCHHOCTH (HM3HMUECKUX
1 XUMUYECKUX CBOMCTB

48 MHOT0aTOMHBIE CIIUPTHI: STWJICHTJINKOIb U TIINLEPHH, UX (U3MUECKHE U
XMMHUYECKHE CBOMCTBA

49 Crnoco0blI IoJiy4eHHs ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB

50 ®deHo: cTpoeHHe MOJIEKYIBL, (H3ndecKkne CBOWCTBa. TOKCHYHOCTh
¢enosa

51 XUMHYECKHe CBOMCTBA heHOoIIa

52 Cnoco0blI IoJrydeHHs ¥ TpuMeHeHne ¢eHosa

53 HOT Ne 201.05-22.2020. IIpaktuueckast padora Ne 2. Pemenue
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme "CrupThl 1 GeHob!"

54 Cucrematu3amys 1 0000IeHIe 3HAHUH 110 TeMe

55 AJNBIEruIbl U KETOHBI: JIEKTPOHHOE CTPOEHHE KapOOHWIEHON TPYIIIIBI;
TOMOJIOTHUECKHE Psifibl, 00mas popMyiia, H30MepHsi 1 HOMEHKJIaTypa

56 AJBIIEeTHIB! M KETOHBI: (pr3WUYecKie CBOMCTBA; PEaKIIH MPHUCOETIHEHNUS

57 Peakiuu OKUCIICHUS ¥ KaYeCTBEHHBIE PEaKIINK AJIbAETHI0B U KETOHOB

58 CriocoObI MOTy9IeHHS aJIbJICTHIOB U KETOHOB

59 O/HOOCHOBHBIE ITPEIEIbHBIC KAPOOHOBBIE KUCIOTHI, 0COOEHHOCTH

CTPOCHHS MX MOJICKYI




I/I30Mep1/151 1 HOMCHKJIaTypa Kap60HOBLIX KHUCJIOT, UX (1)I/I3I/IquKI/Ie

60 .
CBOMCTBa

61 XuMHIdecKkue cBOICTBA IMpeAeIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIOT

62 Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCIIOTEL. MHOTr0oo0Opasue
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOWCTB: HETIPEEIbHBIX U apOMAaTHUECKHX KapOOHOBEIX,

63 JMKapOOHOBBIX, THAPOKCUKapOOHOBBIX KUCIOT. [IpeacTaBuTeny BhICIINX
KapOOHOBBIX KUCIIOT

64 ITonrsTHE O MPON3BOAHBIX KaPOOHOBHIX KHUCIOT

65 Cnoco0bI MoJTy4eHHsl ¥ MPUMEHEHHE KapOOHOBBIX KUCIIOT

66 CrnoxHable UL TOMOJIOTHYECKUH psi, o0mas GpopMyia, n3oMepus u
HOMEHKJIATypa

67 Du3HYECKUE U XUMUYCCKUE CBONCTBA 3(pHPOB

68 Pemenne pacu€THbIX 3a7a4: 10 YPAaBHEHUIO XUMUYECKON PEAKIUY, HA
orpejiesIeHHe MOJIEKYJISIPHON (popMyIbl OpraHM4ecKoro BelecTBa
HOT Ne 201.05-22.2020. IMpaktugeckas padota Ne 3. Perrenue

69 9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "KapOoHoBbIe KHCIOTHI. CI0XKHBIC
3¢upsr"

70 Kupsl: ctpoenue, pusnyeckue n XMMUYECKHe CBOIMCTBa (THAPOIN3)

71 Oco0eHHOCTH CBOWCTB XHPOB, COACPIKAIINX OCTATKH HETIPEIEIbHBIX
JKUPHBIX KUCIIOT. JKupsl B mpupoze

72 MBplta KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, MX MOOIIEe eiiCTBHE.
Ionstue o cuATeTHYeCKNX MOomHX cpencteax (CMC)

73 ['eHeTnueckas CBsI3b YIIIEBOJOPOAOB U KHCIOPOICOACPIKALIIX
OpPraHUYeCKUX BELECTB

74 PacuéTpl 110 ypaBHEHMSIM XUMUYECKHUX PEAKIINH

75 Cucrtemaru3aiys 1 0000IeHIe 3HAHUH [0 TeMe

76 OO1mas xapakTepHCTHKa YTIIEBOIOB U KJIaCCU(HUKALUS YTIIEBOJOB (MOHO-,
JIM- ¥ TIOJIMCAXapH/Ibl)

77 MoHocaxapuisl: pU3HIEeCKHe CBOWCTBA M HAXOXJICHHE B IPUPOJIE

78 [TpumeHeHue IIII0KO03bI, €€ 3HaUeHHE B KU3HEACATSIbHOCTH OpraHu3Ma

79 Jucaxapunsl: caxaposa, MaJIbTo3a M JlakTo3a. HaxoxieHne B mpupojie n
NpUMEHEHHE INCaXapruaIoB

80 [Tonucaxapupl: CTPOCHUE MaKPOMOJIEKYJI, PU3NYECKUE U XUMUYECKHUE
CBOMICTBA, IPUMEHECHUE

81 [ToHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX

82 PerieHne pacyeTHbIX 33/1a4 Ha OIPEeIeHHE J0JU BBIX0/a POIyKTa
PEaKIK OT TEOPETHYECKH BO3MOXKHOTO

83 Cucremarusaisi 1 0000IIEHIE 3HAHUI 10 Pa3aeity

84 Konrponbnas padora o teme "Kucnopoaconeprkaiye opraHn4eckue
coerHeHus"

85 AMUHBL: Knaccudukarnysi, CTpoeHrue MOJIeKyJ, oomiast popmya,
M30MepHsl, HOMEHKJIATYpa U (pu3nuecKue CBoiicTBa

86 XUMHUYeCKHe CBOHCTBA anu(aTHIECKNX aMUHOB

87 AHHMIHMH: CTPOCHUE aHWJIMHA, 0COOEHHOCTH XUMHYECKUX CBOWCTB
AHWIMHA

88 Crioco0blI IoJIy4eHHsl U MpUMEeHeHHe anr(aTHieckux aMHHOB

89 AMMHOKHCIIOTBI: HOMEHKJIATypa U U30Mepus, (GPu3nuecKue CBOICTRa.

OTﬂeHLHLIe NpeACTAaBUTCIIN O.-AMUHOKHUCJIOT




XHUMHUYECKHE CBOMCTBA AMHWHOKHUCJIOT, UX OHOJIOTHYECKOEe 3HAUCHHE

90 1
aMHHOKHCIIOT. CHHTE3 U THJIPOJIU3 NENTH/IOB

91 Benxu kak pupoTHBIE TTOIUMEPEL; CTPYKTYPHI OSIKOB

92 XUMHUYECKHe CBOHCTBA OEIIKOB

93 A3oTcozeprKalie TeTepoHKINIecKue coequHeHNs. HyknenHoBbIe 1
KHCJIOTBI: COCTaB, CTPOSHHE M OMOJIOTHYECKAsl POJIb
HOT Ne 201.05-22.2020. ITpaktuaeckas padota Ne 4. Pemenue

94 SKCIEPUMEHTANBHBIX 33/1a9 110 TeMe "A30TcoepiKallie OpraHunIecKue 1
coequHeHns"
HOT Ne 201.05-22.2020. IIpaktuueckas padora Ne 5. Pemenue

95 9KCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe "Pacrno3HaBaHue OpraHUueCKUX 1
coequHeHnn"

9% KontposbHas pabota o teme "A3oTcoaepKaliie opraHndeckue 1
coeiHeHus"

97 OCHOBHBIE TIOHATHSI XMMHH BBICOKOMOJICKYIIIPHBIX COSIMHEHUH 1 1
METO/Ibl HX CHHTE3a —MOJIMMEPHU3aLHs U TIOJMKOHACHCAIHS

98 [Tnactmaccel. YTunuzanys u nepepaboTka miacTuKa

99 DnacToMepsl: HaTypaJIbHBIM CHHTETHYECKHE KayqyKu. Pesnna

100 Bonoxkna: HaTypaJibHBIC, HCKYCCTBCHHBIC, CHHTCTUYCCKUC. HOJ'H/IMCpLI 1
CIEIMAJIbHOTO Ha3HAUCHHUS
HOT Ne 201.05-22.2020. IMpaktuaeckas padota Ne 6. Perrenue

101 SKCIIEPUMEHTAIBHBIX 33134 10 TeMe "Pacrno3HaBaHue miacTMacc u 1
BOJIOKOH"

102 O06001menre 1 cucTeMaTH3aIHs H3y4eHHOTO MaTepraa 1o TeMe 1
"BpICOKOMOJIEKYJISIPHBIE COETMHEHUS"

OBUIEE KOJIMYECTBO YACOB 110 [IPOI'PAMME 102




11 KITACC

Ne Tema ypoka
yp KonuuyecTBo yacoB
n/n

1 Brognsrit UOT Ne 1.05-04.2020. Atom. CocTaB aTOMHBIX 1
sep. XuMudeckui anemeHT. 30Tomnbl

2 CtpoeHue 3JIeKTPOHHBIX 000104eK aTOMOB, KBAHTOBbBIE 1
gucia

3 Knaccudukarus XaMHIeCKUX 3JIeMeHTOoB (S-, p-, d-, f- 1
9JIEMEHTHI )

4 PacnpenencHue 37EKTPOHOB 10 aTOMHBIM OpPOUTATISIM 1

5 DJNeKTpOHHBIE KOHQUTYPAIINH aTOMOB 3JIEMEHTOB B 1
OCHOBHOM U BO30YXJIEHHOM COCTOSIHUU

6 DNeKTpOHHBIE KOH(PUTYpALINU HOHOB. 1
DIEeKTPOOTPHUIIATEITEHOCTE
Ilepuoauueckuii 3akoH u Ilepuoanyeckas cuctema

7 xuMuueckux siemeHnToB JI. V1. Menneneesa, cBs3b ¢ 1
COBPEMCHHOW TEOpHEH CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX

8 3JIEMEHTOB M 00Pa3yeMbIX UMH MIPOCTHIX U CJIOMKHBIX 1
BEIIECTB 110 TPYMIaM U epUoaam

9 Cucrtemarusalysi 1 0000IIEHIE 3HAHUI [0 TEME 1
Bubl xumudeckoit cBs3u. MexaHu3Mbl 00pa3oBaHuUs

10 KOBaJICHTHOH CBsI3U. BonopoiHas CBs3b. 1
MexMoneKysipHbIe B3aUMOIEHCTBUS
BaneHTHOCTS ¥ BaJIeHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b

11 3JIEKTPOHHOU CTPYKTYPHI MOJIEKYJI C UX T€OMETPUUECKUM 1
CTpOEHUEM

12 [IpencraBneHns 0 KOMIUIEKCHBIX COCTUHEHUSIX: COCTaB U 1
HOMEHKJIaTypa

13 BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSL. 1
THITBI KPUCTATUTHIECKHUX PEIISTOK U CBOICTBA BEIIECTB

14 [TonsiTre o nucniepcHBIX cucTemax. Ilpencrasienue o 1
KOJUTOMJIHBIX PacTBOpax

15 HcTuHHBIE PacTBOPHI: HACKIIIEHHBIC U HEHACHIIICHHBIE, 1
pactBopuMOCTh. Kpucramioruaparst

16 Crnoco0b! BEIpa)KeHHsI KOHIIEHTPAIUU PacTBOPOB 1

17 Peenue 3a1a4 ¢ Ucnosib30BaHUEM MOHITHIM "MaccoBast OIS 1
pacTBOpEHHOTrO BelecTsa", "MoApHas KOHIEHTpaus'"

18 Knaccudukanus u HOMEHKIaTypa HEOPTraHUIECKHUX BEIICCTB 1

19 Cucremaruszanus 1 0000IIeHIE 3HAHUH [0 TEME 1
KonrponbsHas padora no temam "CtpoeHue aroma.

20 Ilepuonuueckuii 3axon u [lepuoguueckas cucrtema 1

xumuueckux anementoB [I. V1. Mengeneesa", "Ctpoenue
BelectBa. MHorooopasue Bemiects”




Krnaccudukarms XuMIdecKix peakiiiii B HeOpraHHIecKon 1
OPTaHWIECKONH XUMHU. 3aKOH COXPAHEHHS MACCHI BEIIECTB;

21 1
3aKOH COXPaHEHUS U MPEBPALICHUS YHEPTUH TIPH
XUMHUUYECKHX PEaAKIHIX

29 TemmoBeie 3¢ (GeKTH XUMHUIECKUX PEAKINH. 1
TepMoxuMudecKre ypaBHEHHUS

23 BrrurciieHus Mo ypaBHEHUSIM XUMHYCCKUX PEAKIHA U 1
TEPMOXUMIYECKIM YPAaBHECHHIM

24 CKOpOoCTh XUMHYECKOI peakiii, e€ 3aBUCUMOCTh OT 1
pa3nuuHbIX GakropoB. Karanus u kaTanuzaTopsl

25 I'oMoreHHbIe 1 TeTepOreHHbIE PEaKLNH 1
HOT Ne 201.05-22.2020. IMpakruaeckas padota Ne 1 mo

26 TeMe "BiusHuE pa3nudHbIX (HAKTOPOB HA CKOPOCTh 1
XUMHUUYECKOH peakuun"

97 OO6patuMbie 1 HEOOpAaTUMBIE peakIi. XUMUIeCKOe 1
paBHOBeCHE
HOT Ne 201.05-22.2020. IMpakruueckas padota Ne 2 mo

28 TeMe "BimsHuE pa3nuIHbIX (aKTOPOB Ha MOJIOKCHHE 1
XUMHUYECKOI0 paBHOBECHS"

29 DnekTponuTudeckas aucconuaryst. CUIbHbIC U cIa0bie 1
91eKTponuThl. CTEeTeHb TUCCOUAIINN

30 Honnoe npousBenenue Bojpl. Cpela BOJHBIX pacTBOPOB. 1
Bonopoansrit mokazarens (pH) pactBopa

31 Tunponms coneit. Peakmum, mpoTekaronye B pacTBOpax 1
SJIEKTPOJINTOB

32 HOT Ne 201.05-22.2020. IMpaktudeckas padota Ne 3 mo 1
TeMe " XUMHUYECKUE PEaKIK B paCTBOPAX 3JIEKTPOIUTOB"

33 OKHCIUTENFHO-BOCCTAHOBUTENBHBIE peakIuy. Baxxkueimne 1
OKHCJIUTEH U BOCCTAHOBUTEIH

34 MeTo 3JIEKTPOHHOTO (3JIEKTOHHO-MOHHOTO) Oaanca 1

35 DNEeKTPOIN3 PACTBOPOB U PACIIIIABOB BEIIECTB 1

36 Perienue 3a1au pa3nuuHbIX THIIOB 1

37 PerieHue 3a1au pa3nuuHbIX THIIOB 1

38 Cucremaru3anus 1 0000IIeHIE 3HAHUH 110 TeMe 1
"XuMuueckre peakiun'”

39 KoutpoabHas pabora o teme "XuMudecKre peakuun' 1
Tlonoxxenune nemeramioB B [lepuoguueckoit cucteme

40 XuMHu4Yeckux semeHToB JI. V1. MenneneeBa u 0COOCHHOCTH 1
CTpOeHHMs MX aTOMOB. DU3MUYECKHE CBOICTBA HEMETAJIIOB

a1 AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoJa, Cephl, 1
dhocdopa u yraeposaa)

42 Bopopon: nonyuenue, pusnyeckre 1 XMMUIECKHE CBOWCTBA. 1
Tunpuabt

43 T"anmorensr: HaX0XXICHUE B TPUPOJIE, CITIOCOOBI ITOTYYCHHUS, 1

(hm3nvecKkre M XMMUYIECKHE CBOUCTBA




T"asnorenoBonopoasl. BaxkHeliue KucinopoacoaepKame

44
COEIMHEHUSI TaJIOTEHOB

45 JlaGopaTopHBIE ¥ IPOMBIIIUIEHHBIE CTIOCOOBI TTOTyYeHHS
rajoreHoB. [IpiMeHeHNe rajJoreHOB U X COCIUHEHUI

46 HOT Ne 201.05-22.2020. IIpaktuueckas padora Ne 4.
Pemenue sxcnepuMeHTaNIbHBIX 33714 110 TeMe " 'anoreHsr"”
Kucnopon: nabopaTopHble U IPOMBIIIIEHHBIE CIIOCOOBI

47 Noy4YeHus1, GU3NUecKre U XuMHdeckre cBoiicTea. O30H.
[IpumeHeHHe KHCIOpOIa U 030HA

48 OKcHIbl ¥ IEPOKCHIBI

49 Perienue 3a1au pa3nuuHbIX THIIOB

50 Cepa: HaxOK/I€HHUE B IPUPOJIE, COCOOBI MOTyUCHHU,
(usnyeckre 1 XUMHYECKHE CBOWCTBA

51 CepoBonopo, cyms(huIbI

59 Kucnopoznconepxamue coeaunenns cepbl. OcoOeHHOCTH
CBOMCTB CEpHOU KHCIOTHI

53 [pakTyeckas pabora Ne 5. Penienue skcriepuMeHTaIbHBIX
3a1ay4 no teme "Cepa 1 €€ coeuHeHUs "

54 A30T: HaX0XXJECHHUE B IPUPOAE, CIIOCOOBI MOTYUEHHS,
(usnyecKkre 1 XUMUYECKUE CBOWCTBAa. AMMMAK, HUTPHUJIBI

55 Kucnoponconepxamue coeanHeHns azora. OcobeHHOCTH
CBOMCTB a30THOM KUCJIOTBI

56 [Tprmenenne a30Ta 1 ero coeAMHEeHNH. A30THBIE yI0OpeHUs

57 Docdop: HaXOKAEHHE B IPUPO/IE, COCOObI MOTYyUCHHS,
(usnueckue U xuMmudeckue cBoiictBa. Gochunpl u hochun

58 Oxcuppl pocdopa, hochopconepxkaiue kucyiorsl. Conu
(hocdopHOI KHCITOTHI

59 ITpumenenune pocdopa u ero coequnenuii. PochopHsie
ynobpeHus
HOT Ne 201.05-22.2020. ITpaktudeckas padota Ne 6.

60 Perienue sKkcriepuMEHTaIbHBIX 33724 1Mo TeMe "A30T u
dhocdop u ux coequHeHU"
VYrnepon: HaX0XAECHHE B IPUPOAE, AIIOTPOITHBIE

61 MOU(pHKAINN; PUIUICCKUC U XUMUIECKUAEC CBOHCTBA,
pUMEHEeHHe

62 Oxcup yriepoga(ll), okcun yrinepona(1V), yronsuas
KHCJIOTA U €€ CONH

63 Perenue 3a1a4 pa3nuaHBIX THIIOB

64 Kpemanii: HaxoxkaeHne B PUPOJIE, CHOCOOBI MOTYIEHHUS,
(u3nyecKre 1 XUMHYECKHE CBOWCTBA

65 Oxcux kpemuns(1V), kpeMHHEBasK KUCIOTA, CHITMKATHI

66 [IpumeHeHne KpeMHUS U ero coepnHenuid. CTekI1o, ero
MOTy4CHHE, BUMBI CTEKIIA

67 Pemmenne 3a1a4 pa3nuaHBIX THIIOB




CucremaTtu3anus 1 0000IIeHHE 3HAHUH 110 TEME

68
"Hemerasmisr"

69 KonTtpomsHas pabora o reme "Hemeramsr"

70 AHanu3 pe3yIbTaToB KOHTPOIBHOHW PabOThI, KOPPEKIUS
OIIMOOK
[Nonoxxenue merayuios B Ileproanyeckoii cucreme

71 XUMHMYECKHX 371eMEeHTOB. OCOOEHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0YEK aTOMOB METALIOB

79 O6mue duznueckue cBoiicTBa MeTauIoB. [IpumeneHme
METAJUIOB B OBITY U TEXHHUKE

73 CruiaBsl MetayuioB. Kopposust Meraiuios

74 Pemenue 3ana4 pa3au4HbIX TUIIOB

75 DNEKTPOXUMHICCKHUNA P HAIPsDKEHHUH MeTautoB. Oomrie
CHOCOOBI OTY4YEHHUS METAIIIIOB
OO1mas xapakTepucTHKa MeTaiuoB | A-rpymmst

76 Ilepuonuueckoi CUCTEMBI XUMUYECKUX 31eMEeHTOB. Hatpuit
Y KaJIMi: TTOJTydeHue, GU3HIecKue 1 XUMUIECKHE CBOMCTBA,
NPUMEHEHHUE MTPOCTHIX BEIIECTB M UX COSTMHEHHI
O6mas xapakrepuctuka Metaiuios || A-rpymmsr

77 Ilepuonuueckoil CUCTEMBI XUMHUUYECKUX 3JIEMEHTOB. Maruui
Y KaJbLIUi: MONydeHHe, PU3NIECKHE 1 XUMUUECKHE
CBOMCTBA, IPUMEHEHHE NTPOCTHIX BEIIECTB U UX COCANHEHUI

78 JK€cTtkoCcTh BOABI M CLIOCOOBI €€ yCTpaHEHHs

79 AIOMUHHMI: TTOTy4eHHe, pru3ndeckue 1 XUMHUIECKHe
CBOHCTBa, IPUMEHEHNE

80 AmMdoTepHbIe CBOWCTBA OKCUIA U TUPOKCHA ATFOMUHUSA,
THAPOKCOKOMILICKCHI AIIFOMHHUSI, UX IPUMEHEHHE

81 PerieHue 3a1a4 pa3inuuHbIX THIIOB
HOT Ne 201.05-22.2020. IIpakTrueckast padbota Ne 7.

82 Pemenne sxcriepuMeHTaIbHBIX 337a4 10 TeMe "MeTausl
TTIaBHBIX MOATpymm”

83 OO6m1ast XxapaKTepUCTHKA METAJUIOB MOO0UHBIX noarpymi (b-
rpymn) [leproauueckoii CHCTEMbI XUMUUECKHX JIEMEHTOB

84 duznyeckue U XMMUYECKHE CBOMCTBA XpOMa H €T0
COEIMHEHUH, X TPUMEHEHHE

85 Baxwneiimue coenunenus mapranuna. [lepmanranar kanus,
€ro OKHCIINTEIbHBIE CBOICTBA

86 duznvecKkue U XMMUYECKHe CBOMCTBA JKeJie3a U ero
coenuHeHuil. [lonyueHne U NpUMEHEHUE CIIaBOB XKelle3a

87 duznyeckue U XMMUYECKHE CBOMCTBA ME/IU H €€
COC/IMHEHUH, UX TPUMEHEHHE

88 duznyeckre ¥ XMMUYECKHE CBOIMCTBA LINHKA U €T0
COCIMHEHUH, X ITPUMEHEHHE. [ MIPOKCOKOMIIIIEKCHI [TMHKA

89 HOT Ne 201.05-22.2020. ITpaktudeckas padora Ne 8.

Pemenue sxcniepuMeHTaNIbHBIX 3314 110 TeMe "MeTasuibl




MOOOYHBIX OATPyII”

90 Pemenne 3amaq pa3IUaHBIX THIIOB 1

91 O06001IcHNE U CUCTEMATH3aIHs U3YYCHHOTO MaTepralia 1o 1
teme "Metamibr"

92 KonrponbsHas padora no teme "Mertayusr" 1

93 AHanu3 pe3ynbTaToOB KOHTPOJIBHOW PabOThI, KOPPEKIUA 1
OIIMOOK
Ponp xumun B 00ecTieYeHHN yCTOWIMBOTO Pa3BUTHS

94 yenoBeuecTBa. [loHATHE 0O HAYYHBIX METOJAX UCCIIETOBAHUS 1
BEIICCTB
HayuHple IprHINTBI OpraHU3alid XUMHIIECKOTO

95 MPON3BOJCTBA. [[pOMBITIITICHHBIE CIIOCOOBI TOTYICHUS 1
Ba)KHEHIIIMX BEILECTB

96 XuMHUECKOe 3arps3HEHUE OKPYKAIOIIeH Cpebl H ero 1
IMOCJIECTBUS

97 Xumus 1 370pOBbE YenoBeKa. JIekapCTBEeHHBIE CpeCTBa 1

98 Xumus numu. Polik XUMHK B 00€CIIEUEHNH THILEBOM 1
0€e301IacHOCTH

99 Kocmernueckue u napgromepHsie cpenctsa. beiroBas xumus 1

100 XuMHs B CTPOUTENBCTBE. BaxkHelne CTpOUTENbHbIE U 1
KOHCTPYKIIMOHHBIE MaTEpUAITBI

101 XuUMHs B CeNbCKOM X03siiicTBe. Oprannyeckue u 1
MUHEpaJIbHBIE YI0OpeHHS

102 CucremaTnsanys 1 0000IIeHNE 3HAHNUI 10 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME

102




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1miecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiectBo «M31aTenbcTBo

«HpOCBCHICHI/Ie»

« Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3nos A.A., JIlynun
B.B.; nox penaknueii Jlyauna B.B., O6mecTBo ¢ orpaHudeHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiectBo «M31aTenbcTBO
«ITpocsemienue»

IlesieBbIe OPUEHTHPBI PE3yJIbTATOB padoyeii MPOorpaMMbl BOCIIUTAHUS,
¢dopmupyembie B paMKax peajn3anuu padodeii mporpaMmme 1o XuMum

PaGouass mporpamma Bocnutanuss MBOY Urpunckoit COILL Ne
peanu3yercss B TOM YHCIE€ W YEpe3 HCMHOJb30BAHUE BOCIHUTATEIBHOTO
MOTEHIMAJIa YPOKOB.

Jra padoTa OpHEHTHPOBAHA Ha (OPMHPOBAHHE IIeJIEBbBIX
OPHEHTHPOB Pe3yJbTATOB BOCIUTAHWS HA YPOBHE CpeAHEro o0IIero
o0pa3oBaHusl, KOTOpble MOryT ObITb COPMHPOBAHBI, B TOM YHCJE HA
YPOKax XUMHHU:

IesieBbIe OpUEHTHPBI

I'paxknanckoe BOCIIMTAHUE

Oco3HaHHO BbIpaKaIOIIHA CBOIO POCCHUHCKYIO IPaXXIaHCKYIO
MPUHA/JICKHOCTD (MACHTUYHOCTh) B MOJIMUKYJIBTYPHOM, MHOTOHAIIMOHAIIbHOM
U MHOTOKOH(ECCHOHAJIbHOM  pPOCCHUMCKOM  OOIIEeCTBE, B  MHPOBOM
COOOIIIECTRE.

Oco03HaHHO U JEATEIbHO BBIPAXKAIOIINI HEMPUATHE JIFOOOW AUCKPUMHUHAIIUN
M0 COIMAJIbHBIM, HAI[MOHAJIBHBIM, PACOBBIM, PEIUTHO3HBIM IPU3HAKAM,
MPOSIBJIGHUM SKCTPEMHU3MaA, TEPPOpPHU3Ma, KOPPYMHIIUU, aHTUTOCYIapCTBEHHOMN
JIEeSITEIbHOCTH.

OO6nagaromuii ONMBITOM TPaKJAHCKOM COIMAIBLHO 3HAYMMOM JIESITEIHBHOCTH
(B YYEHUYECKOM caMOyIpaBJICHUH, BOJIOHTEPCKOM JBH>KCHUH,
DKOJIOTUYECKUX, BOCHHO-TIATPUOTHYECKUX W Jp. OOBEIUHECHUSX, AKIIHIX,
nporpammax).

IIaTpuoTHYeckoe BOCIUTAHUE



[TposiBrsitonuiA IeSITEIbHOE IEHHOCTHOE OTHOIICHUE K UCTOPUYECKOMY U
KyJbTYPHOMY HACIEIUI0 CBOETO M JPYrux HapoJoB Poccuu, Tpamunusm,
Mpa3IHUKaM, MaMATHUKAM HapoJIOB, MPOXKUBAIOUIMX B POJHON CTpaHEe —
Poccun.

JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE

JIeNCTBYIOIMI M OLICHUBAKOIINK CBOE MOBEACHUE U MOCTYIIKH, ITOBEACHUE U
MOCTYNKHA APYTUX JIIOAECH C MO3HMIUN TPAAUIMOHHBIX POCCHMCKHUX TYXOBHO-
HPABCTBEHHBIX LIEHHOCTEH U HOPM C OCO3HAHUEM IMOCIEIACTBHUI MOCTYIIKOB,
JEATEIIbHO BBIPAXKAIOIINM HENPHUITUE AaHTUTYMAaHHbIX H  aCOLUAIBbHBIX
MOCTYIKOB, MMOBEJACHUS, TPOTUBOPEYAIINX ITUM LIECHHOCTSIM.

[IposiBrsitonuii  yBaKe€HHWE K KU3HU U JOCTOUHCTBY Ka)JOTO YEJIOBEKA,
CBO0O/IE  MHPOBO33PEHYECKOTO  BBIOOpAa W CaMOOMPENCNICHMs, K
MPEACTABUTENISIM PA3IMUHBIX 3THUUYECKUX TPYMI, peauruii Hapoaos Poccum,
WX HallUOHAJILHOMY JOCTOMHCTBY W PEJIUTHO3HBIM YYBCTBAM C YYETOM
coOJII0ICHUSI KOHCTUTYIIMOHHBIX MPaB U CBOOO] BCEX IPak/IaH.

OpueHTHPOBAaHHBIN HA CO3/TAHUE YCTOWYMBOW CEMBbU HA OCHOBE POCCUICKHUX
TPaJAMIIMOHHBIX CEMEHHBIX IIEHHOCTEH; MOHMMaHus Opaka Kak COr3a
MY>KYMHBl M JKCHIIUHBI JUIsl CO3JaHUS CEMbH, POXKICHUS W BOCIUTAHUSA B
CEMbE [IETE€W; HENPUATUA HACWIHS B CEMbBE, yXOJla OT POAUTEIBCKOU
OTBETCTBEHHOCTH.

JcTeTn4ecKoe BOCIUTAHUE

Bripaxkaronuii MmoHMMaHUE I[IEHHOCTH OTEUYECTBEHHOTO M  MHPOBOIO
HCKYCCTBA, POCCUICKOTO U MUPOBOTO XY/I0KECTBEHHOTO HACTIEIUSI.

OpueHTHpPOBAaHHBIM HAa  OCO3HAHHOE TBOPYECKOE  CaMOBBIPAKEHME,
peanu3aliio TBOPUECKUX CIOCOOHOCTEN B pa3HbIX BUJIaX UCKYCCTBA C YUETOM
POCCUNCKUX TPATUIIMOHHBIX JIYXOBHBIX W HPABCTBEHHBIX IIEHHOCTEW, Ha
ACTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.

dusnveckoe BocNUTaHHe, (GOPMUPOBAHHE KYJbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIaronoJIyYnst

[TornMaromuii ¥ BBIPAKAOIMINWN B MPAKTHYECKOW ACATEIIBHOCTH LIEHHOCTh
YKU3HH, 3I0POBbSI M 0€30MaCHOCTH, 3HAYCHHUE JIMYHBIX YCUINNA B COXpAaHEHUU
U YKPEIJIEHUH CBOETO 3I0POBbS U 37]0POBbs APYTHUX JIFOCH.

CoOmroaronuii mpaBuia JUYHON U OOIIECTBEHHOM OE30MaCHOCTH, B TOM
gucse 6€30MacHOro MoBeACHUsI B UHGOPMAITMOHHOM Cpejie.

Boelpakatonii Ha TpakTUKE YCTAaHOBKY Ha 3I0pOBbIA 00pa3 >KU3HU
(3m0poBO€ TIUTAHHWE, COOIIOJICHUE THUTHEHBI, PEXKUM 3aHSATHA W OTIbIXa,
peryispHyl0 (PU3NYECKYyI0 aKTHUBHOCTh), CTpEeMJICHHE K (U3HUYECKOMY
COBEPIIIEHCTBOBAHMIO, COOTIOAIONTUN M MPOTaraHIUPYIOIINi 0€30MacHbI 1
3JI0pOBBIN 00pa3 KU3HU.

[IposiBasitomuii  co3HaTeTbHOE W OOOCHOBAaHHOE HEMPHUATHE BPETHBIX



MPUBBIYEK (KYpEHUs, YIMOTPEOJICHUS aJIKOTOJIs, HAPKOTHUKOB, JIIOOBIX (Hopm
3aBUCUMOCTEH ), TeCTPYKTUBHOTO TMIOBEICHUS B OOIIECTBE U MUGPOBOI Cpeie,
MOHUMAaHUE UX Bpea I (PU3NIECKOTO U TICUXHIECKOTO 37]0POBBSI.

JIeMOHCTpUPYIONIMI HABBIKK PEPIIEKCUU CBOETO COCTOSHUS ((PU3UUECKOTO,
HMOIIMOHAJIBHOTO, TCUXOJIOTHYECKOT0), COCTOSHHS JPYTUX JIOJEH C TOYKHU
3peHus 0€30MaCHOCTH, CO3HATENBHOTO YIPABIEHUS CBOMM 3MOIMOHAIBHBIM
COCTOSIHUEM, DPa3BUBAIONINI CIIOCOOHOCTH aJalTHPOBATHCA K CTPECCOBBIM
CUTyalllsiM B OOILEHUHU, B Pa3HbIX KOJUIEKTUBAX, K MEHSIOMIMMCS YCJIOBHIM
(comanbHBIM, HTHHOPMAITUOHHBIM, TIPUPOIHBIM).

TpynoBoe Bocnutanue

YBaxaromuii Tpya, pe3ysibTaThl TpyAa, TPYJAOBbIE U MPO(ECCUOHATBHBIC
JIOCTUKEHHUS CBOMX 3€MJISIKOB, UX BKJIaJ B Pa3BUTHE CBOETO MOCEJICHUS, Kpasi,
CTpaHbl, TPYAOBBIC IOCTHKEHHS POCCUMCKOTO Hapoa.

[TposiBrisitonuii CrIOCOOHOCTH K TBOPUYECKOMY CO3UJATEILHOMY COLIMATBHO
3HAYMMOMY TPYAY B JAOCTYIIHBIX 110 BO3PACTy COLIMATBHO-TPYIOBBIX POJISIX, B
TOM YHCJIE€ PENPUHUMATEIBCKON NESITEIbHOCTH B YCIOBHSIX CAMO3aHATOCTH
WJIM HAEMHOI'O Tpy/a.

VYyacTByOIMi B COUUAIIBHO 3HAYUMOW TPYJAOBOM NIESITEIBHOCTH PA3HOTO
BUJIa B CEMbE, 00111€00pa30BaTeIbHON OpraHu3alii, CBOCi MECTHOCTH, B TOM
yycie OIUIaYMBAaeMOM TpPyAE€ B KAHUKYJISIPHbIE MEPHOJBI, C YYETOM
COOJIIOIEHUS 3aKOHOJaTENbCTBA.

Bripaxkaronmin OCO3HAHHYIO TOTOBHOCTb K IIOJIy4YEHUIO
npo(ecCHOHANBHOTO 00pa3oBaHusA, K HENPEpbIBHOMY OOpa30BaHUIO B
TEUEHHE IKU3HM KaK YCJIOBUIO yCHEHIHON MpodeCCHOHAIBHOU U
0OIIIECTBEHHOM AESITEIHLHOCTH.

[Tonumaromuii  cneruduKy TPYJAOBOH AEATEIBHOCTU, PEryJIUpPOBAHUS
TPYIOBBIX  OTHOIICHHWH, camMooOpa3oBaHusi U  MpodecCHuOHATBHON
CaMOTIOJITOTOBKM B MH(POPMAIIMOHHOM BBICOKOTEXHOJIOTHYECKOM OOIIECTBE,
TOTOBBIN YYUTHCS U TPYJAUTHCS B COBPEMEHHOM OOIIIECTBE.

OpueHTUPOBAHHBIH HAa  OCO3HAHHBIA  BBIOOp Ccdephl  TPYAOBOH,
poeCCHOHANILHON JICSITEIBHOCTH B POCCHICKOM OOIIECTBE C YYETOM
JIMYHBIX )KU3HEHHBIX TIJIAHOB, MOTPEOHOCTEN CBOEH ceMbH, OOIIECTRA.

JKOJIOrMYeCKoe BOCIIMTAHHUE

JleMOHCTpUpYIOIIMIT B TMOBEAECHUU CHOPMHUPOBAHHOCTH 3KOJOTHMUECKOU
KyJbTypbl Ha OCHOBE TIOHMMAaHUS BJIUSHUS COIMATIBLHO-IKOHOMHUYECKUX
MpOIIECCOB Ha TMPUPOAY, B TOM UHCIE€ Ha TIJ00aJIbHOM YpPOBHE,
OTBETCTBEHHOCTb 3a JICUCTBHUS B MPUPOIHOM Cpelie.

Berpaxaronmuii  1esT€IbHOEC HENPUITHE JICHCTBUM, TPUHOCSIINX Bpel
MIPUPOJIE.

[IpumensitomMii  3HAHUSI €CTECTBEHHBIX M COLMAIBHBIX HAyK JUIs



pa3yMHOro, OEpEeKIMBOTO MPUPOJONOIL30BaHUS B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTBE.

Nmeromuii W pas3sBUBAIOIIMAKA  ONBIT  JKOJOTWYECKH HANPABICHHOM,
IPUPOJIOOXPAHHOM, pecypcocOeperaromeil AesTeIbHOCTH, Y4YacTBYIOLIUI B
€ro NpuoOPETEHUN JPYTUMHU JTHOAbMH.

IleHHOCTH HAYYHOI'O IO3HAHMS

JlesTenbHO  BBIp@XAKOUIMM  IO3HABAaTEIbHBIE MHTEPECHl B  PA3HBIX
OpEeIMETHBIX o00JacTaX ¢ Y4YETOM CBOMX MHTEPECOB, CIOCOOHOCTEM,
JOCTHKCHHUMN.

OOGnapgaromuii MpeACTaBICHUEM O COBPEMEHHOW HAy4YHOU KapTHHE MUpA,
JNOCTH)KEHHMSIX HAyKM M TEXHHKH, apryMEHTHPOBAaHHO BBIPAXKAOIIUN
NOHMMAaHUE 3HAYEHUS! HAYKH B KU3HU POCCUIICKOTr0 OOILIECTBa, 00ECeYeHu!
ero 0e30MacHOCTH, T'YMaHUTapHOM, COLMAIbHO-3KOHOMHUYECKOM pa3BUTUHU
Poccun.

JIeMOHCTpUPYIOIIMK HABBIKM KPUTUYECKOTO MBIIUICHUS, ONPEACICHUS
JIOCTOBEPHOM  Hay4HOM  wHOOpPMAMM W  KPUTUKH  AHTHUHAYYHBIX
MPEICTaBJICHUM.

PazBuBaromuii ¥ MpUMEHSIONINN HaBBIKKM HAOIOJACHUS, HAKOIUICHHUS H
cucTeMaTtu3anuu (PakToB, OCMBICIICHHUS ONbITA B €CTECTBEHHOHAYYHOU W
T'YMaHUTApHOM 00JIaCTIX MO3HAHUS, UCCIICI0OBATEIIbCKOMN ACATEILHOCTH.
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