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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHOM 00pa3zoBaTEIBLHOM MTporpaMmsl cpeanero oomiero oopazopanusi(DOOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIn3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YriyOJIEHHOTO HW3Y4YEHUsI 3aHUMAaET BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO  JIJIst
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUS O0Oy4YeHHUs] B OpraHu3alusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamme mno XuWMHM Ha3Haue€HUE TNpeaMeTa «XHUMHUS» MOJydaeT
NoApOOHYI0  HWHTEpIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHS 00YJArONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI M OLIGHKH O0pa30BaTENIbHBIX JOCTIKEHHN O0OyJaromuxcs B
paMKax HTOrOoBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKax OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHE €ro I0 KjiaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
W3YUYEHHUS OTNIEIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIENOBATEIBHOCTh HU3YYEHHUS Y4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LETIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATENBHOM XapaKTEepPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
COJIep KaHus IpeIMETA.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBICHHOM MPOrpaMMOi 110 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTaBISIONICH CoAepKaHUs Y4YeOHOro TmpeameTa «XUuMUsD»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApMATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro u yriayOJEHHOro YpOBHEM B cHCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax H3y4YEHHs CIELUUAJIbHBIX ECTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3UM n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronnxcsi, BHIOPABIIMX OMNPEACIEHHBI NPOoPUiIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
00pa3oBaTeNbHOI MPOrpaMMBbI CPEIHETO OOLIEro 00pa30BaHus U3yUEHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ad BOCHUTAHUS U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHMM, YMEHHH palMOHANIM3alMh y4eOHOro TpyJda M OOOOIIEHHBIX CIOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOJn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUS PEaKLHid,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTaBICHUSIX
O CTpOEHMH aroMa. XHMHUYECKas CBsI3b OOBSACHAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XUMHUM IpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEPKAHUE KyPCOB XUMUU YTIyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMHUKO-(PU3nYecKoro npoduiis 60b110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJACCOB XUMHUKO-
Oounonoruueckoro npoduiast OONbLINI yAETbHBIM Bec OyaeT UMETh OpraHudeckas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUABL, O€JIKU, YTIEBO/Ibl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. IIpu 3ToMm 3HaHus o
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUSI, OCBOCHHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTby», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepBOCTENEHHON 3HAYMMOCTU SBIsETCA (OPMHUPOBAHHE OCHOB HAyKHU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIrIyONEHHOM YpOBHE HU3YyYEHHs MpeAMeTa MpeArnoiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 0OLIUX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCSI OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUH AJi1 OOBSICHEHUs
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MIPOTHO3UPOBAHUS SBIICHUM, UMEIOIINUX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPAaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJIeHWE MPECTABICHUH O HAYYHBIX METOAaX MO3HAHUS, HEOOXOJUMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeJHEro o0IIero oOpa3oBaHUs NMPU HU3YUYCHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETUUYCCKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
0O0IIEYeIIOBEYECKHX IIEHHOCTEH;

e Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opmMupoBaHue yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO011ee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIS U3YUCHUS XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 yaca B HeZlelo).



COJEPXXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMa Yrjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHnu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYeCKUX COeAUMHEHUN. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OPTraHUYECKUX peakiuil. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB NMPU HarpeBaHuu (TUIaBJIEHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJEKYJ OpPTraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XHWMHUYECKUE CBOMCTBA QJIKAaHOB: PEAKLUHMH 3aMEIICHUsS, H30MEPHU3aLUHU,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKLM paJuKaJIbHOTO 3aMEILEHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTAH, HMKIIOT€KCaH) [IUKI0ATKaHOB. CIIOCOOBI MOTYyYEHUS U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP2-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(umc-tpanc-) m3oMepus. Ou3nUecKue CBOWCTBA AIKEHOB. XUMHUYECKHAE CBOWCTBA!
peakuMy IPUCOENMHEHMS, 3aMEUICHUS B (-I0JOKEHHWE IIpU JIBOWHOM CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOJIy4eHUs U IPUMEHEHHUE aJKaJIueHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOECTUHEHUS, NTUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cCBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKaJle, PEAKUWHA NPUCOCAUHEHUS, OKUCICHHE T'OMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus ctupona. CrocoObl NOJIy4YeHHS U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHi), pU(DOPMHUHT, TUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILy, HUTPOrpynmy, LIHAHOTPYMIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE M TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aUMOJICMCTBUE AallETWIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmyIeHHE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ obpasinamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJ YIJIE€BOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormueckui psna, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHUYEeCKUMHU  KHUCJIOTaAMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBienre 0 MEXaHU3ME peakiuii HyKJIeo(puILHOTO 3aMelieHus. JleiicTBre Ha
opranu3M denoBeka. CrocoObl MOTy4eHHS U PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHos. TOKCHYHOCTH (eHoua.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. DuU3NUEeCKUE CBOWMCTBA allbJIETUAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNKA, PEAKIMU C YYaCTHEM YIJIEBOJOPOJHOIO paJlhKaIa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. I'oMonoruueckuit psna, oOmas Gopmyna, HU30Mepus U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeeIbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OuU3NUecKue CBOMCTBA W HaxoxkieHUE B mnpupojae. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaIME U HEBOCCTAaHABIMBAIOIIKUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMalla M LEJUTIOJNO03bl. XHUMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEaKIMH Ha aJlbJACTHAbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIEPUMEHTAIbHBIX 33ad 1Mo TemMaM «CoupTel U (PeHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWIYH — IpeJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psgaa. CTpoeHUe aHUJINHA.
B3aumHoe BimsHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOUCTB aHwiInHA. KauecTBeHHbIE peakiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BEHIECTB M HMX NPEBpALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCCOBBIM JOJISIM DJIEMEHTOB, BXOJSIINX B €T0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NP U3YYEHUH OPraHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOJCHHE, H3MEPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEJIUYUHBI, €IUHUIIBI W3MEPEHMs, CKOPOCTh, IHEPIrus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpacdus: nmonesHbie HCKOMAEMbIE, TOILITUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWUS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTtOMHBIX siaep. XUMUYECKHUM 3neMeHT. M3oromnbl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOneKkTpoHHbIE KOH(PUTYypaIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U llepmonnueckoil CHCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbeie cBsa3u. BonoponaHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHNIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHeix cucrtemax. Mctuaubeie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHnsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATILHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHYECKUX peakmusX. TermaoBbie 3QPEKThl XUMUUECKUX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC peaKIuu. XUMHU4YeCKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CJIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmannv. Cpena BOJIHBIX PAacTBOPOB: KHCIIOTHAS, HEUTpasibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBHUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUe TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ napuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MONTYYEHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxnaenue B TpHUPOAE, CHOCOOBI TONy4YeHHUS, (U3HUECKUE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. Haxoxxnenue B mpupojie, CHOCOOBI TMOJyudeHUs, (puUanyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®docdop. Haxoxnenwe B mpupojie, CIOCOOBI MOMy4deHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
®dusnueckue M XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, crocoObl MOJNy4eHHS, (PU3HUECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl
NOJIYYEHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAJUTYPrus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COCIUHEHU.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHUI: noydeHue, pusndeckre 1 XMMHUUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTalioB noOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMAYECKHUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIVHEHHM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOMCTBA >KeJe3a M ero coenuHeHuil. OKCUbl,
ruapokcuisl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u npumMeHeHue xenesa u
€ro CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAUIOB C BOJION (BO3MOXKHO HCIOJb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
U KaTUOHBl METaJIOB, B3aUMOJECHCTBUE THAPOKCUIOB aJIOMUHUA M IMHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTUA delioBedecTBa. [loHsTHe
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHOJa). [[poMBINIIIEHHBIE CTOCOOBI MOTYyYEHUS METAIIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusi W 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MIpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIUHEI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€30IacCHOr0 UCIIOIb30BaHUS MMPEMAPATOB OBITOBOM XMMHUU B TOBCEHEBHOM KU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepuainsl 11 35neKTpoHUKU. HaHOTEXHONIOTHH.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BELIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CITU OJHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOPE, AOJIH BBIXOJIa MPOJIYKTA PEAKIUHA OT TEOPETUUECKH BOZMOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK M MOHATHH, PUHATHIX B OTICIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opranusM, 3KocucTema, onocdepa, MmeTaboIm3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIE KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHA
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUH HA YIUIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CIEIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOy4aromMUMHUCA POCCUMCKONW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEIEICHAIO; HAIMYME MOTUBALUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
O0Oy4YaronMxcs B MPOLECCE peATU3ALMHI 00pa30BaTENbHON AEATENHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHA MpPEAMETAa «XHUMHSI» OTPAKAIOT
C()OPMUPOBAHHOCTh OINBITa IO3HABATENILHOM M MPAKTHUUECKOH J1€ATEIbHOCTH
oOyuyaroluxcs B MPOIECcCEe pealn3alliid 00pa3oBaTEIbHOM AESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYAIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPABUJIAX MEKINYHOCTHBIX
OTHOILIEHHUI B KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOMU IESITEIbHOCTH MPHU CO3/IaHNN YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
DKCIEPUMEHTOB;

CHIOCOOHOCTH TOHUMaTh M MPUHUMAaThb MOTHUBBI, HAaMEPEHHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUeOHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUS K MPOIIECCY TBOPUYECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPY1a YYEHBIX U MPAKTUKOB;



MHTEpECa U MO3HABATENbHBIX MOTUBOB B IIOJIYYEHHUH U ITOCIEAYIOIIEM aHAIN3E
uHGOpPMAIIUU O IEPETOBBIX TOCTIXKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJCHUE M IIOCTYIIKM CBOMX TOBAPHILEH C
NO3ULIMK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C Y4ETOM OCO3HAHUS IOCIEACTBUI
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 30pOBOr0 M 0Oe30macHoro ooOpas3a >KHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwi 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWI HMHIWBHUAYAJIbHOTO M  KOJJIEKTHUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIEeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeSATETbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYruX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOECcCHil pa3IuiyHOTO pojaa, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TpaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >XKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

IKOJIOTUYECKU LEJI€CO00PA3HOr0 OTHOLIEHMsS] K MPUPOJE KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbl;



OCO3HaHHSA HEOOXOJAMMOCTH HCHOJIb30BAHUS JOCTHKEHUM XUMHUU IS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENOPUATHS JCUCTBUM, NPUHOCIIIMX BPEH  OKPYkKaAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPYKAIOUIEM MHUPE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHUU MpoOJIEM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH M BaKHOM POJIM B CO3JJaHUU
HOBO 0a3pl MaTepHATIbHOM KYJbTYpbl, B pEUICHUU TIJIOOAIBbHBIX MpoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHUMAHUSA CYIIHOCTH METOOB
MO3HAHU, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MOJTy4aeMbIe 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C I[EJIbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
NEATEIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCs
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpaKaoIINe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeNU(PHUKY METOIOB IO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBUS

1) 0a3oBble JIOrHYecKue JTelCTBUSI:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh IMPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KjIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOM peaKIuu



— TIpU PEIICHUH y4€OHBIX TO3HABATENBHBIX U MPAKTHYECKUX 3a7ad, MPUMEHATH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEIIECTB M XUMHUYECKHX
peaxkuuu;

GbOopMyIMpPOBATH MENN U 33191 UCCIICIOBAHMS, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3aMPOChl U MPUMEHSITh PA3IUYHBIE METOJBI MIPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

MpUOOpETaTh OMBIT HCIOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCITIOJIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PAOOTE C XMUMUIECKOM
uH(popManuen: MPUMEHITh MEXIpeIMeTHble ((pU3nYecKkue U MaTeMaTU4YeCKHe)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISITHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JMCKYCCHH, BBICKA3BIBATh UIeH, OPMYINPOBATh CBOM MPEJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOTHI MO HMCCIICIOBAHUIO CBOWCTB
W3Y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X07Ie 00CYX IeHUS 1 0OMEHA MHCHHSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eCTBHSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITH CBOIO ITO3HABATEIBHYIO
NEATENIBHOCTD, OIpenensas €€ LEenu W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/IaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI [0 XUMUU Ha YTIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT Clieuu(pruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs HayYHbI€ 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOEHUIO, UHTEPHPETAMN U NMpeoOpa30BaHUIO 3HAHWM, BUABI JEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAaHUS W MPUMEHEHUIO 3HAHUW B Pa3IUYHbIX Y4EeOHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyAIlUsIX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPIeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUITMHBI, CO3/IaHUHA HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOAOIIOIL30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUSI W OOILIEH KYJIbTYpHI



YeJI0BEKa, a TAK)KE HKOJIOrMUeCKH 000CHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpELE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKMX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIlME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopusi CTPOCHUS OpPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUECKUX SIBJIICHUH; PEACTABICHUS O
MEXaHM3MaX XUMHUYECKHX pEaKIHi, TEepMOJMHAMHYECKMX UM KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BJIMSIHUHM ATOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIM 3dexTri, opuentantsl | u |l pona);
(dakToJIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUH U OE30MacCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSTEIIbHOCTH YeJIOBEKa, OOIUX HAYUHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TepepabOTKU HEDTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKK TIOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COETMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIi COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUECKUX PEAKIUN U PACKPbIBATh UX CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJICTBOM  COCTABJICHHUS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakuuii HOHHOro oOMeHa MyTEéM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTABIMBATH MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB AJIS WILTIOCTPALUU
UX XMMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;



c(hOpPMHUPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAJJIC)KHOCTh M3yUEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHHS MJIA OTACIBHBIX
MpeICTaBUTENIe OPraHMYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJINKONb, (eHoN, (GOopMambIeTHl, aneTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh, yMEHUS ONpPENESATh BHJ XWMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBs3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3HUCCKHEC
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEIICH pPa3IUYHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, IIMKIOATKAHOB, AJIKEHOB, aJIKaINCHOB, AJIKUHOB,
apOMaTUYECKUX YTJIIEBOJOPOJIOB, CIUPTOB, AIbAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX U CIIOXXHBIX A(PHUPOB, KUPOB, HUTPOCOSAMHECHUNH M aMHUHOB,
aMUHOKHCJIOT, O€nTKoB, yrieBogoB  (MOHO-, JHW- ®  TIOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKIY HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHECHHUHA OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOMU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJIOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, yrojhb), CIOCOObI €ro NepepadoTKU U MPAKTUYECKOE
PUMEHEHHUE TIPOIYKTOB TIEPEepadOTKH;

c(hOpPMHPOBAHHOCTh BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUS PUMEHSITH OCHOBHBIE OTIEpalliK MBICIIUTEIbHON
NEATeTbHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuio,
BBISIBJICHHE TIPUYUHHO-CJIC/ICTBEHHBIX CBSI3€W — JJI U3YUYCHUSI CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;



c(hOpPMHUPOBAHHOCTh YMEHHI: BBISIBJISATH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUH: MPOBOAUTH PACUETHI TTO XUMUIECKUM (PopMyIIam
U YpPaBHEHUSM XHMHYECKHX DPEAKIUH C HCHOJb30BaHHEM (PH3UYECKUX BEIWYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacu€Thl MO HAXOXKJICHUIO XHUMHYECKOW (POpMyIIbl
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUH  DKOJOTMYECKOM  O€30MacHOCTH  MOCJIEACTBHUS  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBA3aHHOM ¢ repepaboTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEMH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIydeHHE W H3yYeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAaYECTBEHHBIE PpEAKIHUU YIIIEBOJOPOJOB pa3MYHBIX KIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TpPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBaHUEM,
dbopMyIupoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUjIa SKOJOTHYECKH 11€J1eCO00pa3HOTr0 MOBEACHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIci nmokaszaress [T1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHU C MOCTABJICHHON yueOHOM 3a/1aueil.



11 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass M HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEM HKOJOTHMUYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 370POBBIO M IPUPOJHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsT 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTANM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAUINYECKAsl pEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOIMAIIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JJICKTPOIUTHUUYECKON MUCCOIUAIINU, TEPUOIUYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHUS IPUUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSX;
MPEACTaBICHUS] O MEXaHM3MaX XUMUUYECKUX PEaAKIUi, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTUUECKON JCATEILHOCTH YEJIOBEKa, OOIIMX HAayYHBIX
MPUHLHIAX XUMAYECKOTO ITPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPALLIECHUI;



c(OpPMHUPOBAHHOCTh YMEHHMsI HCIIOJIB30BaTh XHUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHUS ONPEEIATh BAJIGHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSA3M U THUIA KPUCTAIMUECKOM pEHETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKaM (UHCITy U COCTaBY
pearupyomux BeUIeCcTB, TEMJIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEHeHeH
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOJUUYECKOTO 3aKoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MEPHOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHsS] CBOMCTB XMMHUYECKUX AJIIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMUYHBIX  KJIAcCOB,  IOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUIA MOCPEIACTBOM COCTABJIEHUS SJIEKTPOHHOrO OallaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHUPOBAHHOCTh YMEHHUS OOBSCHATh 3aKOHOMEPHOCTH TIPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [llarensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHA KOHUECHTPAIUAY;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO0 JUCCOIMAIMU;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA WUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOJTBEPKICHNE KAUYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW PpEaKIMu, PEIICHHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0JIEHMEM TpaBUiI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIM3UpPOBaTh U  OIECHHWBATh WX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOJI0IaTh MTPaBUiIa TIOJIb30BAHUS XHMHUYIECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIHMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBol HHPopManuu, IHTEpHET U Apyrue), KpUTUYECKH
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne HaumeHoBaHue pa3iesioB U TeM Komraecrso wacos UIEKTPOHHbIC
. I — Beero Konrpoasubie IIpakruueckne (uuppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUS OPTAaHMYECKUX COeaMHEHUN A. M. 8
byrneposa
Wroro no pazneny 8
Pa3nea 2. Yraesogopoasnl
21 [IpenenpHbIe YIIIeBOIOPO/IBI — AJIKaHBI, 5
LIUKJIOATKaHbI
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 14 1
QJIKaTUCHBI, aJTKIHBI
2.3 Apomatnyeckue yrieBo0po/bl (apeHsbl) 8
94 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 4
' nepepaboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1
Hroro no pasneny 35
Pasznen 3. Kuciopoacoaep:kaunue opranndeckue coeJuHeHUst
3.1 ‘ Crnuptsl. denon 11 1
KapOoHUIIbHBIE COETMHEHUS: ATbICTUIBI U
3.2 keToHbl. KapOoHOBbIe KUCIOTBI. ClI0KHBIE 21 1
a¢upsl. Kupbr




3.3 ‘ VriaeBoasl 9 1
Hroro mo pazueny 41
Pa3nen 4. A3oTcoep:kaiiue OpraHu4ecKue coeJHHeHHs
4.1 ‘ Amunbsl. AMUHOKHUCIIOTEL. benku 12 1 2
Uroro no pazneny 12
Paszgea S. BoicokoMoJieKy/JIIpHbIE COeIUHEHUSA
51 ‘ BricokoMoOneKysipHbIE COSAMHEHMUS 6 1
Utoro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 3 6
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaunMeHnoBaHue pa3aesioB H TEM uppoBLIe
Ne ni/m P Konrpoabnubie IIpakruyeckue (upp )
NMPOrpaMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBBI XMMHU
Ctpoenue atoma. [lepuognueckuii 3aKoH
1.1 u [lepuonnueckas cucteMa XMMHUYECKUX 9
snemenToB /I. 1. Menaeneena
12 Crtpoenue BemiecTBa. MHOTOOOpasue 1 1
BEIIECTB
13 XUMHUECKUE PEaKIHH 19 1 3




Wroro mo pazueny 39
Paznen 2. Heoprannuyeckasi XumMus
2.1 ‘ Hemeramms 31 ‘
2.2 ‘ Mertannbl 23 1 ‘
Uroro no pazneny 54
Pa3zpea 3. Xumus 1 ;Ku3HbL
31 MeTo/bl TO3HAHUSL B XUMUAU. XUMUS U 9
' KH3Hb
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
IMOYPOYHOE IIJTAHUPOBAHUE
10 KJTIACC
Konn4yectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoka uugposbie
n/m Bcero Konrtposbusbie IlpakTuueckue  M3yYeHUA
o0pa3oBartejibHbIE
padoThI padoThI
pecypcbl
[IpenmMer u 3HaUCHHE OPTAaHIUYECKON XUMUU,
1 npeJCcTaBIeHne 0 MHOI000pa3uu 1
OPTraHUYECKUX COCTUHEHUIN
DJIEKTPOHHOE CTPOEHUE aTOMa YIJiepo/ia
2 (ocHOBHOE U BO30YXKIEHHOE COCTOSIHUS). 1
BasieHTHBIE BOBMOXKHOCTH aTOMa yriiepo/ia




XUMHYECKasi CBSI3b B OPraHUYECKHX
coeTMHEHUSIX. MexaHn3Mbl 00pa30oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3EH

Teopust cTpoeHUs OPraHUYECKUX
coenunenuit A. M. byrneposa

Buasl nzomepun: CTpykTypHas,
IPOCTPaHCTBEHHAs. DJIEKTPOHHBIEC P PEKTHI
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

[Ipencrasienue o kaaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

Knaccugukarus peakiuii B opraHn4eckoi
XUMHUU

10

11

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TEME

AJKaHbI: TOMOJIOTHYECKHH psif, 001as
dbopMyia, HOMEHKJIaTypa 1 U30MepHs,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI

®du3nyecKue 1 XUMHUECKHE CBOMCTBA
AIKaHOB

Haxoxnaenue ankanos B npupoze. CrnocoObt
MOJIYYeHUS] U TPUMEHEHUE AIKAaHOB

12

[uxnoankansl: obmas hopmya,
HOMEHKJIATypa H U30MepHsi, 0COOCHHOCTH
CTPOCHUS M1 XUMHUYECKHX CBOKCTB, CIOCOOBI
MOJTyYCHUSI U IPUMECHEHUE




13

14

15

Pemenre pacu€THBIX 3a7a4 Ha ONPEICIICHHE
MOJICKYJISIPHOM (POPMYJIBI OPraHHYECKOTO
BEILIECTBA [10 MACCOBBIM J0JISIM aTOMOB
2JIEMEHTOB, BXOSIIUX B €0 COCTAaB.
Cucremarusanys 1 0000IeHNE 3HAHUI 110
TeMe

AJIKEHbI: TOMOJIOTHYECKUH PsiJl, 001as
bopMmyna, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CrpyKTypHas U LUC-TpPaHC-U30MEpUs
AJIKCHOB

Puznyeckue 1 XMMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CrniocoOblI 1osty4eHus U NpUMeHEeHue
QJIKEHOB

17

18

19

[Tpaktuyeckas padora Ne 1 o teme
"TTorydyeHune 3TUNIEHA U U3YYEHUE €r0
CBOMCTB"

Pemenue pacu€THbIX 3aa4 Ha ONPENEICHHE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BELIECTBA

ATKagueHsl: CONPSKEHHBIE,

W30JIMPOBaHHbIE, KyMYJINPOBaHHBbIE.
Oco0eHHOCTHU PIEKTPOHHOTO CTPOEHHUS

20

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTIMEHOB

21

CriocoObI nostyueHus 1 IpUMEHEHNE
aJIKaINCHOB




AJIKMHBI: TOMOJIOTUYECKHH psJl, oO1as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1

22 IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
(du3nyeckue CBONCTBA

23 XVMHYECKUE CBOWCTBA AJIKUHOB

24 KayecTBeHHbIE peakIui Ha TPOWHYIO CBA3b

o5 CriocoObI mosTydeHus 1 IpUMEHEHNE
QJIKMHOB

26 Pemenne 3ana4: pac4€Tsl 110 YpaBHEHHIO
XUMHYECKON peaKkuu

97 Cucremaru3zanus 1 00001IeHUe 3HAHUH 110
TeMe
ApEHBI: TOMOJIOTHYECKUH PsiJ, 00mIast
dopmyna, HOMEHKIaTypa. DIEeKTPOHHOE U

28 IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a U ToNIyoua, UX (PU3NYEecKHe
CBOMCTBA

29 XHUMHYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMeIIeHus
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MPUCOCAMHECHHUS, OKUCIICHUE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMUYECKHUX CBOIMCTB CTHpOJIA
Pemenne pacu€THBIX 33724 HA OTpeIeTICHNE

32 MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BEIIIECTBA

33 CriocoOsI TToTyYeHUsT ¥ TPUMEHEHUE apEHOB




34

I'eneTnueckas cBI3b MECXKAY pa3IndHbIMU
KJracCaMH YIrji€BoJO0pOJ0B

35

Pacuérbl o ypaBHEHUSIM XUMUYECKHUX
peakuuii. Cuctemaru3aiys u 0000IIeHNE
3HAHUI 110 TEME

36

37

[Tpuponnsrii raz. [lomyTHbie HEPTIHBIE Ta3bI

KameHnHbI#1 yroip 1 IpOIyKThI €70
nepepaboTKu

38

39

40

Hed b 1 criocoOb! €€ mepepaboTKH.
[IpumMeHneHnne npoayKTOB nepepadoTKu
HePTH

['eHeTHueCKas CBSI3b MEXIY Pa3IMYHBIMU
KJIaccaM# YTJIeBOJIOPOIOB
["ajoreHonpou3BOHBIE YTIEBOJOPOIOB:
3JIEKTPOHHOE CTPOEHUE; PEaKINH
3aMeEIIICHUS TaloreHa

41

JleWicTBue 1Ienouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiictere
JUTAJIOT€HAIIKAHOB C MarHUEM M [IUTHKOM

42

43

44

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
pazneny "YrieBogopoasr"

KonTpomnpHas pabota mo Teme
"Vranesonopoast"

[IpenenpHBIE OHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psif, oOmmas popmyna,
CTPOEHHUE MOJIEKYJI, H30MEPHUS,
HOMEHKJIaTypa, Kiaccuduxanus,
buznyecKue CBOCTBa




XUMHUYECKUE CBOMCTBA MPEACTbHBIX

45 OJIHOATOMHBIX CIIUPTOB

46 CriocoObI mostyueHus 1 IPUMEHEHNE
OJTHOATOMHBIX CIIUPTOB
[IpocTeie a3¢upbl: HOMEHKIATypa U

47 HU30MEepHs, 0COOEHHOCTH (PU3HYCCKUX U
XAMHYECKHX CBOMCTB
MHOroaToOMHBIE€ CIIUPTHI: ITUICHTITUKOb U

48 TJIMIEPHH, UX QU3HYECKUE U XUMHYCCKUE
CBOMCTBA

49 CriocoObI mosTydeHus 1 IpUMEHEHNE
MHOTOQTOMHBIX CITHPTOB

50 ®DeHoJI: CTPOCHUE MOJIEKYITBI, (PU3UIECKHE
cBoicTBa. TOKCHYHOCTH (heHoIa

51 XuMuyeckue cBorcTBa (eHona

52 Cnioco0bI noTydeHus U puMeHeHue heHomna
[Tpaktuyeckas padora Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"CriupThl U peHobI"

54 Cucremaru3zaius 1 0000IIeHUe 3HAHUH 110
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PAJIbI, 0011ast popmMya,
M30MEpHsI U HOMEHKJIATypa

56 Anbaerusibl ¥ KeTOHbI: GU3NYECKUE

CBOMCTBA; peaKIMy MPUCOSTUHEHUS




PeaKI_[I/II/I OKHCJICHUS U KAYCCTBCHHBIC

> pEaKIuu allbJIeruI0B U KETOHOB

58 Crioco0bI MOTy4eHUs aTbICTHI0B U KETOHOB
OaHOOCHOBHBIE MpefieNibHbIe KApOOHOBBIE

59 KHUCIIOTBI, 0COOEHHOCTHU CTPOCHUS HX
MOJIEKYI

50 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUecKue CBOMCTBA

61 XUMHUYECKUE CBOMCTBA MPEAETbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
OcobeHHOCTH CBONCTB MypaBbUHON

62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT
OcoOeHHOCTH CBOWCTB: HETIPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

63 JTMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

64 [TonaTue o Npou3BOIHBIX KAPOOHOBBIX
KHCJIOT

65 CrniocoOblI MostydeHus U IpuMeHEeHue
KapOOHOBBIX KUCIIOT

66 CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,
obmas popmyia, n3oMepus 1 HOMEHKIIATypa

67 dusnyueckue U XMMUYECKHe CBOMCTBA
3¢upoB

68 Pemenne pacu€THbIX 3a7a4: IO YPaBHEHHUIO

XUMUYECKON PEaKIliy, Ha OMpeeICHIE




MOJIEKYJIIPHOU (POPMYIIBI OPraHUYECKOTO
BElIeCTBa

69

[IpakTuueckas padora Ne 3. Pemenue
SKCHICPUMCHTAJIBHBIX 3a/la4d 110 TCMC
"KapOonoBsie kuciotsl. Croxxubie 3gpupsr”

70

71

XKupsr: crpoeHue, GU3NIECKUE 1
XUMUYECKHE CBOUCTBA (TUAPOITU3)

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIITIX
OCTaTKH HETIPEIETbHBIX KUPHBIX KUCIIOT.
JKupsl B mipupoe

72

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morotiee aeiicreue. IlonsTue o
cuHTeTHYecKux Moromux cpencteax (CMC)

73

74

75

['enernueckas cBs3b YIiI€BOJOPOIOB U
KHCJIOPOJICO/IEPIKALUX OpraHUYECKUX
BEIIECTB

Pacu€tel mo ypaBHEHUSM XUMHUYECKUX
peaKkuuit

CI/ICTCMaTI/ISaI_II/ISI n 0606H_ICHI/IC 3HAHUM 110
TEMC

76

OO0m1as XxapakTepUCTUKA YTIIEBOJIOB U
Kiaccuukanus yrieBooB (MOHO-, TH- U
MOJIMCaXapubl)

77

78

Momnocaxapusl: GU3HUECKUE CBOMCTBA U
HAaxO0’KJICHUE B IIPUPOJIE

[IpuMeHeHue IoKO35l, €€ 3HaUYEHUE B
KU3HEJEATEIIbHOCTH OpraHu3Ma




79

Jucaxapunapl: caxaposa, MaJIbT03a U JIAKTO3a.
HaxoxaeHnue B mpupo/ie U NpuMeHEeHUe
JUcaxapHuioB

80

[Tonmucaxapuasl: CTpOEHUE MAaKPOMOJIEKY!I,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
pUMEHCHHE

81

82

ITousitue 06 HNCKYCCTBCHHBIX BOJIOKHaX
Pemenue PpAaCUYCTHBIX 3a1a4 Ha OIMPCACIICHNC

JA0JIM BbIXOJa MMPOAYKTA pCAKIIUU OT
TCOPECTUYCCKH BO3MOKHOI'O

83

Cucremarusanus U 0000IEHUE 3HAHUN 110
pasnerny

84

85

86

KonTponbHas padora no teme
"Kucnopoacoaepxariie opraHu4eckue
coeqnueHusa”

AMUHBL: K1accUpUKAIM, CTPOSHUE
MoJIeKyd, oouias opmyia, usomepus,
HOMEHKJIaTypa 1 (PU3HYeCcKHe CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJII/I(l)aTI/I‘-IeCKI/IX
aMHWHOB

87

88

89

AHWINH: CTPOEHUE aHWIINHA, 0COOEHHOCTH
XUMHYECKHUX CBOMCTB aHWIMHA

CriocoObI nostyueHus 1 IpUMEHEHNE
annpaTHIECKUX aMUHOB

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpusi,
¢dusnueckue cBoiictea. OTAENbHBIC
MPEACTABUTENH 0-aMUHOKHCIIOT




90

XHUMHUYecKre CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOrMYECKOe 3HAUYEHHNE aMHUHOKHUCIIOT.
Cunres n TUAPOJIN3 IICIITUA0B

91

Benku kak mpUpoOIHBIEC TOJIUMEPHI;
CTPYKTYpHI O€JIKOB

92

93

XuMnyeckue cBOHCTBa OEJIKOB

A3oTcozepKalie reTeporuKInuecKue
coenuHeHus. HykienHOBbBIE KUCIIOTHI:
COCTaB, CTPOCHUE U OMOJIOTHYECKasi pOJIb

94

[IpakTuueckast padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 337134 110 TEMe
"A3oTcoaeprKaiie OpraHu4ecKue
coeuHeHus"

95

[IpakTuueckas pabora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHui"

96

97

98

KonTposabHas padbora no teme
"A30TCcoeprKale OpraHnyecKue
coenuuenus"

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ u
MECTOJbI UX CUHTE3a —IIOJIUMCPU3aAlHI U
MOJIMKOHACHCAITUA

[Tnactmaccsl. YTunu3zanus u nepepadoTka
IIacTUKA

99

DJIacTOMEPBI: HATYPAIbHBIM CUHTETUYECKHUE
Kaydyku. Pe3una




BosokHa: HaTypalibHbIE, HICKYCCTBEHHBIE,
100 cunTernyeckue. [Tomumepsl crienuaaIbHOTO 1
Ha3HA4YEHUS
[IpakTuueckas padora Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1 1
"Pacno3HaBaHue Iji1acTMacc ¥ BOJIOKOH"
O06001IeHne U CUCTEMAaTH3AIMS H3YYEHHOTO
102 Marepuaia 1o reme "BbIcoKOMONeKyIsIpHbIe 1
coeauHeHHs"
OBIIEE KOJIMYECTBO YACOB I10 102 3 5
I[TPOI'PAMME
11 KJIACC
N KoanuyecTBO yacoB DJIeKTPOHHbBIE
n/-n Tema ypoka Beero Konrtpoubnbsie IIpakrnuyeckue f::;:ennﬂ ungpoBbIe
padoThbI padoTsI o0pa3oBaTe/ibHbIE
pecypchl
1 Atom. CocTaB aTOMHBIX sJIep. XUMUYECKUI 1
3J1eMeHT. M30TombI
5 CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB, 1
KBAaHTOBBIE YHCIIA
3 Knaccudukamms XuMruaeckux 3JeMEHTOB (S-, 1
p-, d-, f-a;meMeHTHI)
4 Pacrnipenenenue 31eKTPOHOB 110 ATOMHBIM 1
opouTanIm




DneKTpOHHbIE KOH(UTYpaIH aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSTHUH

DJNEeKTPOHHBIE KOH(PHUTYpaIuy HOHOB.
DNeKTPOOTPULIATETLHOCTh

Ilepnonnueckuii 3axoH u Ilepunonnueckas
cucTemMa XuMu4eckux anemeHToB 1. U.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINAM U
nepuojam

CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO
TeMe

10

Buapl xumMudeckoit cBsa3u. MexXaHn3MEbl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonoponnas cBa3b. MexmolneKkysipHbie
B3aMMO/JICHCTBUS

11

BaneHTHOCTP U BaJIEeHTHBIE BOZMOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOECHUEM

12

13

[IpencraBneHus 0 KOMIUIEKCHBIX
COCIMHEHHSX: COCTaB U HOMEHKJIaTypa

BemecTBa MOIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIIBI
KPUCTAJNINYECKUX PELIETOK U CBOMCTBA
BEILIECTB




14

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HpeI[CTaBJ'IeHI/Ie O KOJUIOMIHBIX paCTBOpax

15

HcTuHHBIE PaCTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

17

CriocoObl BEIpOKECHHS KOHIIEHTPAIIH
pacTBOpOB

Perienue 3a7a4 ¢ MCHOIB30BaHUEM MOHATHI
""MaccoBas J10J151 paCTBOPEHHOTO BelecTna',
"MoJiIpHas KOHIIEHTpauus"

18

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEILECTB

19

20

21

22

CucreMarusanus 1 0000IIeHNE 3HAHUHT 110
TEME

KonrtponbHas pabora o temam "Ctpoenue
aroma. [leproauueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB J[. . Menpneneera", "Ctpoenue
BemiecTBa. MHoroo6pasue Bemniect"”

Krnaccudukanus XuMHUECKUX peakiui B
HEOPraHUYeCKOW U OPraHUYEeCKON XUMUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUS U MIPEBPAIICHHS YHEPTUU TIPH
XUMUYECKHUX PEAKIIUSIX

TernoBbie 3P HEKTH XUMUYECKUX PEAKIIHA.
TepMoxnMuueckue ypaBHEHUS

23

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peakuuii 1 TepPMOXUMUYECKUM YpaBHEHUSIM




24

CKOpOCTh XMMHUYECKOU peakinu, e
3aBUCHUMOCTh OT Pa3JIUYHBIX (PAKTOPOB.
Karanu3 u xatanuszaropbl

25

26

27

I'oMOreHHsbIe ¥ reTepOreHHbIE peakuu

[Ipaktrueckas padota Ne 1 mo teme "BnusHue
pa3nu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakiuu"

OO6paTtumbie U HEOOPATUMBIE PEAKIIUU.
XUMHYECKOE paBHOBECHE

28

[IpakTuueckas padora Ne 2 o reme "Bnusinue
pa3u4HbIX (PAaKTOPOB HA MOJI0KEHUE
XUMHUYECKOTo paBHOBecus"

29

30

31

Dnektponutryueckas aucconuanus. CuiabHbIe
U ciabble AMeKTpoauThl. CTeneHb
JIACCOIAAIIN

HNonnoe npousseaenue Boasl. Cpenga BOAHBIX
pactBopoB. Bogopoansiii mokaszarens (pH)
pacTBopa

I'mpopoinns coneit. Peakiuu, nmpoTekaromue B
pacTBOpax 3IEKTPOJIUTOB

32

[IpakTuueckas pabora Ne 3 o Teme
"XuMHUYECKUEe peakiuu B pacTBOpax
AJIEKTPOIUTOB"

33

34

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHH.
Baxxueinne OKACIMTEIN 1 BOCCTAHOBUTEIIN
MeTto[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca

35

DJEeKTPOIN3 PaCTBOPOB M PACIIJIABOB BEIIECTB




36

Pemenne 3aJ1a4 pa3JIMYHbIX TUIIOB

37

38

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

CucreMaruzanys 1 00001IeHe 3HAHUI 110
Teme "XuMuueckue peakiun"

39

40

41

42

KonrtponsHas pabora o Teme "Xumuueckue
peakuun"

[Tonoxenue HemeranaoB B [lepuonuueckoit
cUCTeME XMMHUecKuX 3emeHToB 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nyeckue cBONCTBAa HEMETAIIOB

AJIOTponus HEMETaJIOB (Ha IpuMepe
KHCIIopoJia, cepsl, hocdopa u yriepozaa)
Bonopon: nonydenue, puznueckue u
XUMHUYECKHE CBOMCTBA. ['napuabl

43

44

45

46

["asiorensl: HaX0XkIEHUE B MPUPOJIE, CITOCOOBI
HOJ'IyquI/ISI, (i)I/I?;I/I‘IeCKI/Ie U XUMHNUYCCKHUC
CBOMCTBA

I'anorenoBoxopoasl. Baxkueiimue
KHCIIOPOJCOAEPKALLUE COCTUHEHU
TaJIOTEHOB

JlaGopaTopHble U MPOMBIIITIEHHBIE CIIOCOOBI
noJiyueHus rajgoreHoB. [Ipumenenue
TaJIOTEHOB U UX COCIUHEHUN

[IpakTnueckas padbora Ne 4. Pemenue

AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"T"anoreus!"”

47

Kucnopoa: mabopaTopHbie U IPOMBINUICHHBIC
CIOCOOBI MOTydeHus, Pu3ndecKne u




xuMudeckue cBoiicta. O30H. [Ipumenenue
KHCIIOpOJia U 030Ha

48 OKCHIBI ¥ IEPOKCHIBI

49 Pemenue 3amay pa3aMvHBIX THIIOB
Cepa: HaXOXXJ€HHUE B IPUPOJIE, CITOCOOBI

50 MOJTy4YeHUs, GU3NIECKUE K XUMHUECKHUE
CBOMCTBA

o1 CepoBoaopo1, CyabPUIbI

59 Kucnoponcoaepxaiiue COeIUHEHUSI CEPBI.
Oco0eHHOCTH CBOMCTB CepHON KUCTOTHI
[IpaxTnueckas padora Ne 5. Pemenue

53 JKCIIEPUMEHTAJIbHBIX 331a4 1o Teme "Cepa u
e€ coequHeHUs"
A30T: HaXx0X/JIEHHE B IPUPOJIE, CIIOCOOBI

o4 MOJIy4eHUs1, PU3NYECKUE U XUMUYECKHE
CBOWCTBA. AMMHAaK, HUTPUIBI

55 Kucnopoaconepskaine coeiuHEHHs a30Ta.
Oco6eHHOCTH CBOMCTB a30THON KUCIIOTHI

56 [TpumeHeHne a30Ta M €ro COSAMHEHUH.
A3OTHBIE Y10OpEeHHS
docdop: HaxXOXKIEHNE B IPUPOJIE, CIIOCOOBI

S7 MOJIy4eHus1, PU3NYECKUE U XUMUYECKHE
coiictBa. @ochunpl u pochun

58 Oxcunsl hocdopa, pochopcoaepxarine
kucaoThl. Comu pochopHOit KUCTOTHI

59 [Ipumenenne pocdopa u ero coenMHEHUIA.

dochopubie yIoOpeHus




[IpakTrueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3aJ71a4 10 TeMe "A30T U
dhochop u ux coenuHeHHs"
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

61 JUIOTPONHBIE MOAU(pUKAIUK; (pU3nuecKue u
XMMHYECKHE CBOICTBA, MPUMEHEHHE

62 Oxcun yriepoaa(ll), okcua yriepoma(1V),
YTOJIbHAsI KUCJIOTA U €€ CONU

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Kpemuuii: HaxokJ1eHUE B PUPOJIE, CIIOCOOBI

64 MOJTy4YeHUs, PU3NIECKUE U XUMHUIECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHueBast KUCIIOTA,
CHJIMKAThI

66 IIpuMeHEeHnEe KpEMHUS U €0 COEINHEHUH.
Creki10, €ro noyryueHue, BUbI CTEKIIA

67 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB

68 Cuctemaru3zanus 1 00001IeHNe 3HAaHUH 110
teme "Hemeramibr"

69 Konrponbnas padora no reme "Hemerasisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN paboThI,
KOPpEeKIHs OIIMO0K
[Tonoxenue meraiuios B Ilepuoanyeckoii

71 CHUCTEME XMMHUYECKHX DJIEMEHTOB.

Oco0eHHOCTH CTPOESHUS dIEKTPOHHBIX
000JIOYEK aTOMOB METAJLIIOB




72

OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHEeHHE METAJIJIOB B OBITY M TEXHUKE

73
74

Crnnasel MetaiioB. Koppo3ust MetanioB

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

75

DNEKTPOXUMHUYECKUN Psiji HAPSHKEHUN
MeTauioB. O0Iue criocoOb! MOTydIeHUs
METAJUIOB

76

OOm1ast xapakTepucTiKa MeTaiioB |A-rpymrbl
[leproanueckoit cCUCTEMbI XUMHUYECKUX
anemMeHTOB. Hatpuii n kanuii: noiay4yeHue,
¢bu3nvecKkre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIMHEHU I

77

O6m1as xapakrepuctruka metayos |A-
rpynmnsl [leprnondeckoi CuCTeMbI
XUMHYECKHX BJIEMEHTOB. Marami 1 KajabIHii:
noydeHue, Gu3ndeckue 1 XuMHIEeCKUe
CBOKCTBA, IPUMEHEHUE MTPOCTHIX BEUIECTB U
HUX COEIMHEHUI

78

79

80

XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS
AmoMuHUHR: ToNydeHue, Pu3ndecKue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHIA
AITIOMUHUS, THIPOKCOKOMIUIEKCHI aJIFOMUHHS,
UX IIPUMEHEHUE

81

Pemenne 3aaa4 pa3jIMuYHbIX TUIIOB




[Ipaktrueckas padota Ne 7. Permenue

82 AKCIIEPUMEHTAJILHBIX 3a/a4 110 TeMe
"MerTaJuibl TJIaBHBIX oArpymnmn"
OO01mas xapakTeprcTUKa METaNIOB TTOOOYHBIX

83 noarpynn (b-rpynm) [lepuogudeckoii
CUCTEMbI XUMUYECKUX JIEMEHTOB

84 DU3NYECKUE U XUMUYECKUE CBOKMCTBA XpoOMa U
€ro COEMHEHUM, UX IPUMEHEHHE
Baxkueiimume coequHeHus: Maprasiia.

85 [lepmaHraHaT Kanus, ero OKUCIUTEIbHbIC
CBOMCTBa
duznyeckue U XMMUYECKHUE CBOICTBA JKene3a

86 u ero coeauHeHui. [Tomyuenne u npumeHenue
CIUIaBOB JKeJle3a

87 OU3NYECKUE U XUMUYECKUE CBOMCTBA MEJIU U
€€ COeIMHEHNI, UX IPUMEHEHUE
dusnuecKrue 1 XMMUYECKHE CBOMCTBA IIMHKA U

88 €ro COeTMHEHNH, NX TIPUMEHEHHE.
I'iipoKCOKOMITIEKCHI IUHKA
ITpakTuyeckas pabora Ne 8. Pemenue

89 AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"Mertasiel mOOOYHBIX oArpymm"

90 Pemrenue 3aa4 pa3InyHbIX THITOB

o1 O0600111eHrEe U cUCTeMaTU3allls U3YYEHHOTO
Marepuania mo teme "MeTaysr"

92 Konrponsnas padora no reme "Metasibr"

93 AHanmm3 pe3yabTaTOB KOHTPOJIBHON pabOTHI,

KOPPEKIIHSI OITHO0K




Pone xumuu B o0ecrieueHun YCTOfIQHBOFO

94 pa3BuTus yenoBeuecTBa. [loHsATHE O HAYYHBIX 1
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hayunbie npuHIHUITBI OpraHU3aluu

95 XUMHUYECKOTO MTPOU3BO/ICTBA. 1
[IpoMblIieHHbIE CTIOCOOBI MOTYYESHHUS
BaKHEHIIINX BEIIECTB

96 XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen 1
CpPEIbl U €ro MOCIEICTBUS

97 XuMus U 370pOBbe yesnoBeka. JIekapcTBeHHbIE 1
CpencTBa

08 Xumus . Poiab xuMuuy B o0ecrieueHnu 1
MUILEBOM 6€30M1acCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeacTBa. 1
BeiToBas xumus
XuMHs B CTPOUTENLCTBE. BaykHelmue

100 CTPOMTEIBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHuabl

101 Xumus B ce€NbCKOM X03siicTBe. Oprannueckue 1
1 MUHEpaJbHbIC yI0OpEHUS

102 Cucrematusanusa 1 0000IIeHNe 3HAHUH 11O 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102




YYEBHO-METO/IUYECKOE OBECIIEYEHUEOBPA3OBATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA
10 KJTACC

Hosommuckuit U1.1., HoBommuckas H.C. Opranudeckast xumusi. 11 (10) knacc. [IpodunbHblil ypoBeHb: yUeOHUK 15
obteoOpasoBatenbHbIX yupexaenuil. / . . Hosommuckuit, H. C. HoBomuHckas. — 6 — e uza.- M: OO0 «Pycckoe cioBo -
yueOHuk», 2013. — 368 c.

Xumus, 10 kimacce/ Ilyzakor C.A., Mamuuna H.B., [TonikoB B.A., Akiinoneprnoeo6iiectBo «M3narenbctBo «IIpocBemeHuey

11 KUIIACC

Hosommuckuit U1.1., Hopomuuckas H.C. Xumus. 10 (11) xknacc. [IpodunbsHblil ypoBeHb: yueOHUK 15
ob1eoopazoBarenbHbIX yupexaenuit. / Y. . Hopommnckuit, H. C. HoBommHckas. — 4 — e uzn.- M: OOO «Pycckoe cnoBo -
yueOHuK», 2013. — 424 c.

Xumws, 11 kmace/ [Tyzakos C.A., Mamauna H.B., TlonikoB B.A., Akninoneproeo6mectBo «M3narensctBo «IIpocBemenne

METOINYECKHUE MATEPHUAJIBI JISA YYUTEJIA

Xumus (yrinyoneHusiid ypoBens) Peanuzanus tpedoanuit @I'OC cpegnero olero 06pa3oBaHus: METOIUUYECKOE TOCOOHE

it yautens o peaaknuei A.A.Kasepunoii, M-OI'BHY "UnctutyT ctpateruu pa3sutus oobpazoBanwus’, 2023



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETUMHTEPHET

http://school-collection.edu.ru/ - Enqunas komutekmus mudpoBbIX 00pa30BaTeIbHBIXPECYPCOB

http://him.1september.ru/ - anmexTpoHHast Bepcus ra3eTsl "Xumus'" npunoxkenue k"1 ceHTsops”

http://pedsovet.org/ - Ileacoser.
http://www.uroki.net/ - UROKI.NET.

http://festival.1september.ru/subjects/4/ - ®ectuBanp negarornueckux uaen" OTKPbITHIH ypok'. Pa3zpaboTku ypokos
10 XUMHH

http://som.fsio.ru/subject.asp?id=10000755 pa3meriaroTcsi METOANYECKHE Pa3padOTKU YPOKOB, JJAOOpaTOPHBIE paOOTHI,
TECThI U KOHTPOJIbHBIC PA0OTHI, OJIMMITHAIBI, BUACOOBITH, XHMUYCCKUE 3a7a4k, HHTEPHET-y4COHUKH IO XUMHH .

http://www.alhimik.ru/ - AJIXVUMUK. BkiitodaeT METOAMYESCKHE PEKOMECHIAIIUUIISA YIUTEICH XUMHH, CITPABOYHHUKH,
Oonorpaguu BeIMKUX XUMHUKOB, pa3aeinsl "Becenas xumus", "Xumus Ha KaxAblid JeHb" 1 MHOTO JIPYTrOil MHTEPECHON U

10JIE3HOU UH(pOpMaLUU

http://www.chemistry.narod.ru/ - Comep>xuT HCTOPUIO CO3aHKSI U Pa3BUTUSATICPHOIUYCCKON CHCTEMBI DJIEMEHTOB

(ccruika "Myzeit"),

http://hemi.wallst.ru/ - DneKkTpOHHBIA YIeOHUK IO XUMHH ISl CPSAHEH IITKOJIBI, PUTOAHBIN JIJISl HCIIOJIb30BAHMS KaK B

06I)IqHI>IX, TaK U B CIICHUAIIN3UPOBAHHBIXKJIACCAX, a TAKIKC IJISA ITIOBTOPCHUA MATCPpUAJId B BBIITYCKHOM KJIACCC U JIJIA
IIOATOTOBKH K 3K3aMCHaM

http://www.college.ru/chemistry/ - Otkporteiii Kosmemk: Xumust. DNeKTPOHHBIAYISOHUK IO XUMHH.

http://www.chemistry.ssu.samara.ru/- Opranudeckast XUMHS - YUeOHUK JIICPEIHEH IITKOJIbI



http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://www.uroki.net/%20-%20UROKI.NET
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755%20
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/

http://www.edu.yar.ru/russian/cources/chem/ - 3agauu a1 OTUMITHA IO XMMHH,OMHCAHNE HHTEPECHBIX XMMHUECKHX
OIBITOB, CJIOBAPh XUMUYCCKUX TEPMHUHOB, CBEJCHHS M3 T€OXUMUH (IIPOMCXOXKICHUEC M XUMHUUECKHI COCTaB HEKOTOPBIX
MUHEPAJIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTenbHbllicepBep TecTHpoBaHus. becriatHoe on-
line TectupoBaHKe IO XUMHUH, TPEOYETPETUCTPALIMH B CUCTEME.



http://www.edu.yar.ru/russian/cources/chem/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry%20
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