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HOACHUTEJBHASA 3AIIUCKA

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 uHPOPMAIIMOHHO-METOIMYECKAs, pealnu3alus KOTOpol obecrneunBaeT
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



pacupenesieHne M CTPYKTYpHUPOBAaHHE €ro II0 KjaccaM, 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
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAOM MOJIYYEHHSI XUMUYECKOTO 00pa3oBaHuUs
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.



CocTaBnsOmUMH NpeaMeTa «XUMHUS» Ha 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



pPaccMOTPEHHsI XUMUYECKOM OpraHn3aliy KIETKH Kak OMOJIOTMYECKO 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 obOnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTb», «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
00eCIeyeHUn palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
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



MPOTHO3UPOBAHUS SBIICHUHA, UMEIOINUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
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
3I0pOBOM 00pase KU3HH;

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 vaca (3 yaca B HeZelo).



COAEPXAHUE 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 TIPEACTABICHUSI 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).

[IpencraBnenre o kiaccudukaiuu opraHudeckux BemiectB. [loHsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OPTaHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHHE MOJEICH MOJEKYJT OPTraHUYECKUX
BEILIECTB.

YrieBoaopoasl.

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.



XVWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKLUHMH 3aMEIICHUs, H30MEPHU3aLuH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP2-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuMy IPUCOENVHEHMS, 3aMELICHUS B O-MOJOKEHHWE IIPpU JIBOWHOHM CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS U XMMHUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3ona. dusnmyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aTKWIbHBIX PAJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHM), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJECHCTBUE AallETWIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJl YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusnyeckue CBOWCTBA  NPENETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICHCTBME C  OpPraHUYECKMMH U  HEOPraHMYEeCKMMH  KHUCJOTaMH.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[efCcTBHE 3TaHOIAa U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHbl€ CHUPTHI — ASTUJIECHIVIMKOIb W TIulEepuH. Duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(puIbLHOTo 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHUs U TIPUMEHEHHE MHOTOATOMHBIX CITHPTOB.

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



cBoiicTB (enoma. KauecTtBeHHble peaknuu Ha (eHon. TokcwmuHOCTH (eHoa.
Crioco6b1 mosrydenwust v mpuMeHnenne perona. denondopmanbaeruaaas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOJTHOTO paJuKaja.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE U 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
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIICE ICHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTtaHaBnuBarome 1 HEBOCCTaHABIIMBAIOIINE aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaUEeCTBEHHAash peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M HUX MNpEeBpallCHUN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTtBopa riaoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «Crnuptel U (DEHOIBIY,
«Kap6onoBbie kKuciaoTbl. CI0KHBIE dPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moliekyn, oOmas (Gopmyina, n3oMepus, HOMEHKJIATypa U (U3UYECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoOMaTH4eCcKoro psiaa. CTpoeHrue aHUIIMHA.
B3auMHoe BiIMgHHME Tpynnm aroMOB B MoJsiekyle aHwiHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMeHnknaTypa u uzomepusi. OTaenbHbIe MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHnEe aMUHOKUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATYpalus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE€ MOHSTUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (ITONMATUIIEH, MOJUIIPOITMIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

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

OKCIIEpUMEHTAIBHBIE METOJBl M3Y4YEHUS BEIIECTB W HMX IPEBPAILCHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAUMHEHUS 110
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 BEIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, KIaccuPUKalus, HaONIOACHUE, HU3MEPEHHE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCTbh, IHEPIHUs,
Macca.

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



['eorpadusi: nmone3Hble HCKONAEMble, TOILUIUBO.
TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPENICTBA, MaTEPUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMHUUECKUAM 3neMeHT. M3otomnbl. 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.
OJNEeKTpOHHbIE KOHPUTYPALIMY aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
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. JHEPTUsl U JJMHA CBSI3U. [10sIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (HA NMPUMEPE COEAMHEHUIN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpauusa. Hacellennsie n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHUANIbHBIC
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMUYeCKUX peakifii B HEOPTraHMUECKOH U OpraHUYECKOU
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS BEUIECTB W HMX NPEBpALICHUN:
pa3oKEeHUe TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHYECKOW PEAKIMU M TMOJOKEHHUE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxxenne HemeTaiuioB B [leproindyeckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U TPOMBIIUIEHHbBIE CIIOCOOBI MOJYyUYEeHHUS
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 IEPOKCUBI.



Cepa. Haxoxaenue B TpHpOJE, CIOCOOBI TOMydeHHs, (QU3NUECKHe u
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. HaxoxJeHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UMYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOIMydeHUs, (GU3HUECKUE 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 U XUMHUYECKHE CBOICTBAa MPOCTHIX BEILECTB, O0OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEHIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €rO
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetaiuioB B Ileprnoandeckoi CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmMe  CrocoObl
NOJIYYEHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAIUTYPIus,
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, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

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

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTaiioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 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 XUMHYECKHE CBOMCTBA MapraHla W €ro COCIUHEHUU.
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,
ruapokcu sl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumMeHeHue 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, THIPOKCOKOMILIEKCHI ITMHKA. [[puMeneHue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHUE KOJUIEKIMU «MeTtaiibl W CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AJTIOMUHHS W LHHKA 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.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXXHEUIIIMX BEIIECTB (Ha MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

XumHsi W 310poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.

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



Kocmernueckne u mnapgromepHsie cpenactBa. beitoBas xumus. IIpaBuna
0€301macHOr0 UCIIOJIB30BAHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIME CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTe€puaibl, KPaCKHU, CTEKJIO, KEpaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce Wik 00bEMY OJJHOTO U3 YUYaCTBYIOIIMX B PEAKIIUHU BELIECTB, MAaCChI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTa PEAKIUH, €CIU OJIHO
U3 BEIIECTB JAaHO B BHJAE pacTBoOpa C OIpPEACNIEHHOW MacCOBOM J0Jed
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALlX BEILIECTBA B
pacTBOpe, J0JM BbIXOAA NPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpraHW4eCcKoN XuMuM B 11 Kkjacce oCcylIeCTBISIETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATHH, IPUHSITHIX B OTIEJIbHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpusl, 3aKOH, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

dusznka: MaTepusi, MUKPOMHP, MaKpOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PaAMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHb, BELIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBA, WJEaIbHBIM ra3, (usnuyeckue
BEJIMYUHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buomorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboIM3M, MaKpo- U
MUKpPOAJIEMEHTbI, OCJNKH, XUPbI, YTIEBOAbl, HYKJICUHOBBIE KHUCIIOTBI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHOonorus: XMMHAYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CeIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MHUIIEBAs MTPOMBIIICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
penaparoB, MPOU3BOJACTBO KOHCTPYKLIHMOHHBIX MAaTEPHAIOB, 3JIEKTPOHHAs
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOOTIPEICICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUS IMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaAMeTa «XUMHUSD» OTPaXKaroT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TMPAKTUYECKON JAesTEeIbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U IT03HABATEIbHBIX MOTUBOB B ITOJYYEHUH U MOCJIEAYIOIIEM aHATU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) 1yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI [EHHOCTEH 3JI0pOBOIO0 M  0Oe30MacHOro obOpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl [EHHOCTH TpPaBWI HHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTU B  y4eOHO-HCCIeI0BaTeIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YuCJIe HA OCHOBE IPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS KM3HHU HA 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAILHOTO MPUPOAONOIb30BAHMUS;



AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCIIIMX BPEI OKPYXKaIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHUs 00 OKPYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3pl MaTepHAIbHOW KYyJIbTYpbl, B PEIICHUU TJI00aJbHBIX MPOOIIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayYHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEpPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaabHOM
NEATEIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpPa H CHCIU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPH OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KiIacCHU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTa, XUMU4ecKkas (popmyia, ypaBHEHHE XUMUYECKON PEaKITun



— TIpU PEIICHUH Y4eOHBIX TO3HABATEIBHBIX W MPAKTHYECKUX 3a7ad, MPUMCHSTH
Ha3BaHHBIC MOJICIHHBIC MPEACTABICHUS JIS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
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 CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
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 PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) pa6oTa ¢ uHpopmManueii:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX WHPoOpManuu (HaAy4HO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMTPOTUBOPEYHBOCTH;

(bOpMyIMPOBATh 3alPOCHl U MPUMEHATH PA3IMYHBIC METOJIBI MPU TIOUCKE H
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

puoOpeTaTh OIBIT KCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3INIHBIX TOMCKOBBIX 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: NMPUMEHITh MEXIpeIMeTHble ((PU3nyeckne M MaTeMaTUYeCKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISITHOCTH.



KOMMyHI/IKaTI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXAaeMON TEMBI B XOJ€ TUAOra 1/uiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIEAOBATENbCKUX 3ajad, BBIOUpaTh HamOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JICSITEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI [0 XUMHUU HA yTIyOIEHHOM
YpOBHE Ha ypOBHE CPeAHETO 00Iero o0pa3oBaHusl BKIIOUYAIOT Crienu(pruaecKue s
y4eOHOTO MmpeaMeTa « XMMHUS» Hay4dHbIC 3HAHHSI, YMEHHUS U CIIOCOOBI JICHCTBHI 11O
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUJIBI JEATCILHOCTH ITI0
MIOJIYYCHUIO HOBOTO 3HAHWS M TPUMCHCHHWIO 3HAHUH B Pa3IMYHBIX YYCOHBIX
CUTYaIlMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBA3AHHBIX C XuMue. B
mporpaMme MO0 XHMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUICHUS.

10 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUSD»
OTpaXkaror:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO



pa3BUTHS YEIOBEUYECTBA B PEIICHUH MPOOJIEM SKOJIOTHUYECKON, SJHEPTETUYECKON 1
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUH MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
Y IIPUPOJIHOM CpELE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojoyka aroma, S-, P-, d-aToOMHbBIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasned, HWOH, MOJEKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuogmueckuit 3akon J[. M. MenneneeBa, Teopus CTPOSHUS OPTaHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalICHUS DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NNOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHI; IPEACTABICHUS O
MEXaHU3MaX XUMHUYECKHX pPEakUWid, TEPMOJMHAMHYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIM 3dexTri, opueHtanTsl | u |l pona);
(baKToJOrMYeCKUe CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN
JeSITEIbHOCTH YeJIOBEeKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA
(Ha mpuMepe TPOU3BOICTBA METaHOIa, epepadbOTKU HEDTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMUYECKUX
BELLECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IMOCPEICTBOM  COCTABJIECHUS



AIIEKTPOHHOIO OallaHca JTUX peakluil, peakuuii HOHHOTO OOMEHa NyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC HAa3BaHUS IS OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHH,
ATWIEHIJIMKONIb, (PEHOd, (QopMalblIerujl, aneTalbJeruj, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWUJIMH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUSl OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpraHUYECKUX COEIMHEHUAX (KOBAJIEHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUECKHUE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pPa3IUYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaIUECHOB, AJIKUHOB,
apoOMaTHUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, albIETUOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUH U AMHHOB,
AMUHOKHUCIIOT,  O€NKOB,  yIJIeBOJOB  (MOHO-, JM- M  TOJIHCAXaPHUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHMX PEAKUUA C MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUH OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOMU CBSI3U (G- U M-CBSI31), B3AUMHOIO BIIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKT€pPHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, yrojb), COCOObI €ro NepepadoTKU U MPAKTUYECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMON 3HAaHUN O €CTECTBEHHO-HAyYHBIX
METOJIaX MO3HAHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;



c(hOpPMHUPOBAHHOCTh YMEHHSI IPUMEHITH OCHOBHBIE OTIEPAIlN MBICIIUTEITLHOM
JIEATEIbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHUE, O0O0OIIEHHE, CUCTeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XUMUYECKUX PEaKIIil;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHUH: MPOBOJAUTH PACUETHI IO XUMUYECKUM (opMyiaMm
U YPaBHEHUSM XUMUYECKUX PEAKIMi C UCMOJIb30BaHUEM (DU3UYECKUX BEIWYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKACHUI0 XUMHUYECKON (HOopMyIbl
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusl, IIOTHOCTY Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  IMOCHEJACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH Y€JIOBEKA, CBA3AHHOM ¢ repepaboTKOM BEIIECTB,
WCITIOJIb30BATh MOJYYEHHbIE 3HAHUS JJII IPUHSITHUS TPAMOTHBIX PEIICHHUM MpoOIemM
B CUTYalIUsIX, CB3aHHBIX C XUMHEMH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUN DJKCMEPUMEHT (TIOJIydeHHEe U U3yYeHHUE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pAa3MYHBIX KIACCOB U
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
O0e3omacHoro oOpamieHusi ¢ BEUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATH B pasIuyHON Gdopme
pe3yabTaThl SKCHEPUMEHTA, aHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUiIa SKOJIOTHYECKH 11€JIECO00Pa3HOI0 MOBEICHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouien
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JEUCTBUS HA >KHUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUUW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HAydHAS
JUTEpaTypa, CpeicTBa MaccoBOM nHpopManuu, IHTepHET U apyrue), KpUTUYECKU



aHATM3WPOBATh XUMHUUECKYIO HH(POPMAIIHIO, TTIepepadbaTriBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueil.

11 KJIACC

[IpenMeTHBIe pe3yibTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMHS» OTPaKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHYECKON, DHEPreTUYeCKON M IHILEeBOM
0€30IMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
dbopMUpOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4eJOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraIOIINE MOHATUS — XUMUUYECKUH DJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PemIETKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKkiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJMTHUUYECKON TUCCOIUAIMM, TEPUOINYECCKUN
3akoH [[.1. MennerneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U
MpeBpaICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAHMS PUUUHHOCTU
U CUCTEeMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHbIC TIPEACTaBICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJIIPHOM YPOBHSX;
MPEJICTaBJICHUS O MEXaHM3MaX XMMHUUYECKMX PEaKIHil, TePMOIWHAMUYECKUX W
KMHETHYECKMX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCeHUN M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BCIIECTB B OBITY W MPAKTUYECKOW MACSATEIBHOCTH YEJIOBEKa, OOIMMX HAYYHBIX
MPUHIUAIAX XUMUYECKOTO ITPOU3BO/ICTBA;



c(hOpPMHUPOBAHHOCTh YMEHHI: BBHISBIATH XapaKTEPHBIC MPU3HAKWA TOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITHUSA MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, METaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHU: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
M0 UX COCTAaBY, XUMHUUECKHE PEAKIIMU IO PA3IMYHBIM MPU3HAKaM (YUCITY U COCTaBY
pearupymrommx BeEIIeCTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHHUIO CTeNeHen
OKHUCJICHHSI JJIEMEHTOB, OOpaTHMMOCTH, YYacTUIO KarajiuzaTopa W Jpyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAHUA W KPUTEPUH JUIsl  KJIacCHU(pUKAINH
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
N. MenneneeBa u J1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYI0, OOBSICHUTEIHHYIO
U TIPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHPOBAHHOCTh YMEHUH: XapakTEpPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHX JJIEMEHTOB MEPBOTO—YETBEPTOrO IMEPHUOJIOB
[Tepuomuueckonn  cucremsr  J[.U. MenpgeneeBa,  MCHONB3YS  TOHATHUSA
«IHEPreTUYECKHE YPOBHN», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTHYECKHUE COCTOSHHUS aToMay,
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHS CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIEKTPOHHBIX 000JIOUCK;

cOPMHPOBAHHOCTh YMCHMI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PAa3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYILLIECTBOBAHHE TE€HETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMHU BELIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(OPMHPOBAHHOCTh, yYMEHHUS PACKPBhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
TUX PEAKUUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX U



COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuuyd  TUAPOJIN3a;  PEaKIUl
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEaKIUU C YYETOM HX SHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW pPEAKUMH B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

chOpMHPOBAHHOCTh yYMEHUSI XapaKTEpPU30BaTh XUMHUYECKUE PpEaKIIUH,
JeXalye B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUsI CEPHOM KHCIIOThI, aMMHaKa,
oOIIMe HayyHble MPUHLMIBI XUMUYECKMX MPOU3BOJICTB; LIE€JIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOLLICHHS PUCK-TI0Jb34;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUA NpUpPOAbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 11 OOBSICHEHUS XHMHUYECKUX SIBIICHHH, HMEIOIIUX MECTO B IPUPOJE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAaKUMU BEIIECTB; TEIUIOBOTO 3(ddekTa
peaKkuuy; 3Ha4eHUs BOAOPOAHOTO MOKA3aTeNsl pacTBOPOB KHUCIOT M IIEIOYEN C
U3BECTHOM CTEMEeHbIO JTUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OmpeIeIEHHOW MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B H30BITKE
(MMeeT MPUMECH ); TOJIM BBIXOJIa TPOIYKTa PEAKIINU; O0BEMHBIX OTHOIIIEHUM Ta30B;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIMTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEJACHHWE  PEakluid  HOHHOTO  OOMEHa,
NOATBEPKIAECHUE KAYECTBEHHOI'O COCTaBa HEOPraHWYECKUX BEUIECTB, OIPEAEIICHNE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO MHAWKATOPOB, HM3YyYECHUE BIUSHUA
pa3MyHbBIX  (PAKTOPOB HA CKOPOCTb XHMHUYECKOW pEeaKIMu, peIIeHue
DKCIIEPUMEHTAJbHBIX 3ada4 no Temam «Metaey u  «Hemerambsy) ¢
co0roieHreM MpaBuil 6€30macHOro oOpallieHus ¢ BeUeCTBAaMH U Ja00paTOPHBIM
o0opynoBaHueM, (GopMynupoBaTh LEJIb UCCIEIOBAHUS, IPEACTABIATh B Pa3IMUHOM



dbopMe pe3ynbTaThl  IKCHEPUMEHTAa, AaHAIW3UPOBaTh M  OLIEHUBATh  HX
JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTpaBUIa TOJb30BAHUS XHMUYECKON
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUHM C HWHCTPYKIHSMHU IO BBINOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKU IEI€CO00Pa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JEATEIBHOCTH B LEJIX COXPAHEHMS CBOETO 3JI0POBbs, OKPYKAIOWIEW MPUPOTHOU
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOIO JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILECTB, TOHUMas cMbIci rokaszaTess [IJIK;

c()OPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATh I€JEHANPABICHHBI IOUCK
XUMHUYECKON MH(OpPMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpelIcTBa MaccoBoi nHpopMaruu, HTEpHET U Apyrue), KpUTUUECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMaLNIO, IepepadaThiBaTh €€ U UCII0JIb30BATh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
Kourpoububie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paznen 1. Teopernueckue 0OCHOBBI OPraHMYECKO XUMUM
[IpeameT opranudeckoit Xxumun. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCTMHEHUN A. 8 https://resh.edu.ru/subject/29/10/
M. bytneposa
Wroro mo pazneny 8
Pa3znea 2. YrieBoaopoasl
IIpenensHbIe YIaeBOAOPOIABI — aJKaHBL,
2.1 et yr AOPOA 5 https://resh.edu.ru/subject/29/10/
UKI0AJIKAHBI
HenpenenpHble yriIeBOAOPOALI: aIKEHEI,
2.2 pedl yr FOPOAL 14 1 https://resh.edu.ru/subject/29/10/
aJIKaJueHBbl, aJIKUHBI
2.3 ApomMaTudecKkue yriieBoA0pO bl (apeHbl) 8 https://resh.edu.ru/subject/29/10/
ITpupoHbIe HCTOYHUKH YTIEBOJOPOIOB
2.4 pHpoa yr FOPO 4 https://resh.edu.ru/subject/29/10/
U UX nepepadboTka
2.5 l'anorennpon3BoIHBIE YTIIEBOJAOPOAOB 4 1 https://resh.edu.ru/subject/29/10/
Wroro mo paszneny 35
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHnst
3.1 Cnuptel. Genon 11 1 https://resh.edu.ru/subject/29/10/
KapOonunbHbIe COCTUHEHUS:
3.2 albACTU/IbI U KeTOHBI. KapOoHOBBIE 21 1 https://resh.edu.ru/subject/29/10/

KkucaoThl. CrioxxHble 3¢upsl. XKupbl




3.3 YrieBoasl 9 1 https://resh.edu.ru/subject/29/10/
Hroro no pazaeny 41
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs

4.1 AMHUHBI. AMUHOKHUCIIOTBL belku 12 1 2 ‘ https://resh.edu.ru/subject/29/10/
Hroro no pazaeny 12
Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

51 BricokoMoOneKynsipHbIE COEAUHEHUS 6 1 https://resh.edu.ru/subject/29/10/
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 6 https://resh.edu.ru/subject/29/10/
ITPOTPAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue atoma. [lepuoguueckuit
I1
1.1 SAKOH 1 LIepHOITICCkas chueTeMa 9 https://resh.edu.ru/subject/29/11/
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
Ctpoenue BemniecTBa. MHOrooopasue )
1.2 11 1 https://resh.edu.ru/subject/29/11/
BEILECTB
1.3 XUMHYECKUE PEAKITUN 19 1 3 https://resh.edu.ru/subject/29/11/
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumMusi
2.1 ‘ Hemertamier 31 https://resh.edu.ru/subject/29/11/
2.2 ‘ Merasuist 23 https://resh.edu.ru/subject/29/11/
Hroro no paszneny 54
Paznen 3. Xumus 4 :KM3Hb
M . X
3.1 CTOIBI TIOSHATHA B XHMUH. AHMUA 9 https://resh.edu.ru/subject/29/11/
H KA3Hb
Hroro mo pasneny 9
OBHLIEE KOJIMYECTBO HACOB I10 102 4 8
[TPOI'PAMME




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoxka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

IIpenmer u 3HaYEHUE OPraHUYECKON
XHWMHH, IPEACTABICHUE O
MHOT000pa3uy OPraHuYeCKUX
COE€IMHEHUN

https://resh.edu.ru/subject/29/10/

DJIEKTPOHHOE CTPOCHHE aTOMa YIiepoa
(ocHOBHOE U BO30YXIEHHOE
cocTosiHus ). BasieHTHBIE BOBMOYKHOCTH
aToma yriepoja

https://resh.edu.ru/subject/29/10/

XUMHYECKas CBA3E B OpPraHu4eCKux
coeMUHEHNIX. MexXaHu3MEl
00pa3oBaHMs KOBAJEHTHOU CBSI3H,
CIocoObl pa3pbiBa CBsI3EH

Teopust cTpoeHUsI OPraHMUECKUX
coenuHeHuit A. M. byrneposa

Buzael nzomepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (HeKTH B MOJIEKYJIaX OPraHuYeCKUX
COCIMHEHU I

[IpencraBnenue o KIaccuPUKANA U
CUCTeMaTHUYeCKasi HOMEHKJIATypa
(IUPAC) opraHn4eckux BEIICCTB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




Knaccudukanus peakuuii B
OPraHUYEeCcKOi XUMHU

https://resh.edu.

ru/subject/29/10/

10

Cucremarusanus U 0000IEHUE 3HAHUN
10 TEME

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopmysa, HOMEHKJIaTypa U U30Mepusl,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYIT

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/subject/29/10/

ru/subject/29/10/

ru/subject/29/10/

11

HaxoxaeHnne ajkaHoB B Ipupoie.
CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKaHOB

https://resh.edu.

ru/subject/29/10/

12

[uknoankansl: obmas popmya,
HOMEHKJIaTypa U H30MEpH,
OCOOEHHOCTH CTPOCHUS U XUMHUYECKHUX
CBOICTB, CITOCOOBI OJyYEHUS U
pUMEHEHUE

https://resh.edu.

ru/subject/29/10/

13

Pemenne pacu€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHMYECKOT'0 BEIIECTBA [0 MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB, BXOIAIIUX B
ero cocra. CucremaTuzanus u
00o011eHne 3HaHUH 110 TeMe

https://resh.edu.

ru/subject/29/10/

14

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
dbopMyIa, HOMEHKJIATypa, dJEKTPOHHOE
U TIPOCTPAaHCTBEHHOE CTPOEHUE
MoJieKysl. CTpyKTypHasi U IUC-TPaHC-
M30MEPHUS aJIKEHOB

https://resh.edu.

ru/subject/29/10/




duznueckre 1 XUMUYECKHE CBOMCTBA

15 https://resh.edu.ru/subject/29/10/
ankeHoB. [IpaBriio MapkoBHHKOBA
C11ocoOBbI TOIYYEHHS U IPUMEHEHE

16 i p https://resh.edu.ru/subject/29/10/
AJIKEHOB
[Tpaktrueckas padota Ne 1 mo teme

17 "[Tony4yeHue 3TUIICHA U U3YYEHHUE €T0 https://resh.edu.ru/subject/29/10/
cBoucTB"
Pemenune pacu€tHbix 3a1a4 Ha

18 orpezesieHue MOJIEKYIIpHON (HOpMYIIbI https://resh.edu.ru/subject/29/10/
OPraHUYeCcKOro BEIIECTBA
AJKaueHbl: CONPsHKEHHBIE,

19 W30JIMPOBAHHBIE, KYMYJIUPOBAHHBIE. https://resh.edu.ru/subject/29/10/
OCc0o0CHHOCTH DJIEKTPOHHOTO CTPOCHUS
XUMHYECKHE CBOUCTBA CONPSHKEHHBIX

20 p https://resh.edu.ru/subject/29/10/
JIMEHOB
CriocoObl OJTYYEHHS U IPUMEHEHNE

21 yi p https://resh.edu.ru/subject/29/10/
alIKaJNEeHOB
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as

opMyJia, HOMEHKJIATypa, DJIEKTPOHHOE .

22 bopmy yp p https://resh.edu.ru/subject/29/10/
Y IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (hU3HUecKre CBONCTBA

23 XUMHYECKHE CBOMCTBA aJIKMHOB https://resh.edu.ru/subject/29/10/
KauecTBeHHBIE peakIIuu Ha TPOHH

24 peaxtt POHMHYIO https://resh.edu.ru/subject/29/10/
CBS3b
Croco0kI MOJIydYeHHsT U IPUMEHEHHUE

25 yi p https://resh.edu.ru/subject/29/10/
AIKUHOB
Pemenne 3amau: pacyérsl 110

26 At p https://resh.edu.ru/subject/29/10/

YPaBHEHUIO XUMUYECKON pEAKIIUH




27

Cucremarusanus U 0000LEHUE 3HAHUN
[0 TEME

https://resh.edu.ru/subject/29/10/

28

ApEHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA

https://resh.edu.ru/subject/29/10/

29

30

31

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU
3aMEICHUS

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UH
MPHUCOCAMHECHHUS, OKHUCIICHHE TOMOJIOTOB
OeH3oJa

Oco0EHHOCTH XUMUYECKIUX CBOMCTB
CTUpOJIa

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

32

Pemenne pac4€THbIX 3314 HA
OIIpEIEIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOT O BEIIECTBA

https://resh.edu.ru/subject/29/10/

33

34

CriocoObI nostyueHus 1 IpUMEHEHNE
apeHoB

I'eneTnueckas cBA3b MCKOY
pa3InYHbIMU KJIaCCaMH YIJICBOAOPOJA0B

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

35

PacuéTel 0 ypaBHECHHSIM XUMHUYECKHUX
peakmuii. CucreMatusanus u
000011IeHNE 3HAHUH 10 TEME

https://resh.edu.ru/subject/29/10/

36

37

[Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE
rasbl

KamMeHHBIi yroib U IpoyKThl €ro
nepepadoTKu

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




38

Hed b 1 ciocoOb! €€ mepepaboTKH.
[TpuMeHeHrne POTYKTOB NIEpepadOTKU
He(TH

https://resh.edu.ru/subject/29/10/

39

40

41

42

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIACCAMU YIJIEBOJOPOAOB

FaJ’IOFeHOHpOI/ISBOI[HBIC YrjI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHU rajlor¢Ha

Jle¥icTBue 1mIeIouYe Ha
rajoreHnpou3BoAHbIe. B3anMmopeicTeue
JIUTaJIOT€HAIKaHOB C MarHUEM U
LMHKOM

Cucremaruzanusa U 0000IIeHNE 3HAHUN
1o paszaeiny "YrieBonopoas!"

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

43

44

45

46

KonTtponpsHast pabora o Teme
"Vrnesonopoast"

ITpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psif, o0mmas popmyna,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccudukamnus,
du3HIecKrue CBONCTBA

XHUMHYECKHE CBOMCTBA MMPEACIIbHBIX
OIHOATOMHBIX CIIMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CIIHPTOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

47

[IpocTteie aduphl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

https://resh.edu.ru/subject/29/10/




48

MHOroaroMHbIE CIIUPTHI:
STWICHIVIUKOJIb U INIMLEPHH, X
bu3nyeckre U XMMUYECKHE CBOWCTBA

https://resh.edu.ru/subject/29/10/

49

50

51

CriocoObI mosTyueHust 1 IPUMEHEHNE
MHOI'0aTOMHBIX CIIUPTOB

@DeHOJI: CTPOCHHUE MOJICKYJIbI,
buszndeckue cBoicTBa. TOKCHYHOCTD
denona

XuMuyeckue cBoiicTBa (heHona

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

52

53

54

CriocoObI mosTydeHus 1 IpUMEHEHNE
denona

[TpakTuueckas padora Ne 2. Penenue
9KCIIEPUMEHTANIBHBIX 3aa4 10 TeME
"CriupThl 1 peHObI"

Cucremaruzanusa U 0000IIeHNE 3HAHUN

10 TCMEC

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

55

ATbIeruipl ¥ KETOHBI: SJIEKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTUYCCKHE PAIbI, o6ma51
bopmyna, u3oMepus U HOMEHKIJIaTypa

https://resh.edu.ru/subject/29/10/

56

57

58

Anbaeruipl ¥ KeTOHBI: GU3HYECKUE
CBOMCTBA; peaKINy MPUCOCTUHEHUS

Peaknnu okucIEeHHS U KAYECTBEHHBIE
PEaKIUu allbJIETH]IOB U KETOHOB
CriocoObI TOTyYeHUST aTbACTUIOB U
KETOHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH
CTPOCHHS UX MOJICKYJI

https://resh.edu.ru/subject/29/10/

60

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE
CBOMCTBA

https://resh.edu.ru/subject/29/10/

61

62

XUMHYECKUE CBOMCTBA MPEIAETbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

OcobeHHOCTH CBONCTB MypaBbUHON

KHUCTI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHUCIIOT

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

63

Oco0eHHOCTH CBOMCTB: HENPEAETbHBIX
¥ apOMAaTHYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/subject/29/10/

64

[TonsiTHE O PON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

https://resh.edu.ru/subject/29/10/

65

66

67

CrniocoObl 1osy4eHus U NpUMeHEeHue
KapOOHOBBIX KUCIIOT

CrnoxHble 3(hUpbl: TOMOIOTHYECKUNA
psa, obmas popmyna, U3oOMepus U
HOMEHKJIaTypa

dusnyuecKkue U XUMUYEeCKHe CBOWCTBA

3pupoB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

68

Pemenune pacu€THbIx 3a1a4: 1o
YpPaBHEHUIO XUMUYECKOW pEeaKIuu, Ha

https://resh.edu.ru/subject/29/10/




OIIpEeJIETICHUE MOJIEKYIIIPHON (hOpMYJIBI
OpPIraHUYECKOI'0 BELECTBA

69

[IpaxTuueckas padora Ne 3. Pemenue
SKCIICPUMCHTAJIbHBIX 3a/la4d 110 TCMC
"KapOonoBsie KucioTsl. CloKHbIE

a¢upsr"

https://resh.edu.ru/subject/29/10/

70

71

XKupsr: crpoeHue, pu3nvecKue u
XUMUYECKHUE CBOUCTBA (TUAPOITU3)

Oco0eHHOCTH CBOICTB JKHUPOB,

COJIeprKalINX OCTaTKH HETpeIeIbHbIX
JKUPHBIX KUCIOT. JKupsl B mpupoe

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

72

MBEi1a KaK COJIM BBICHIHX Kap6OHOBI>IX

KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe. ITonsTue

O CHHTCTUYCCKUX MOIOIIUX CPCACTBAX
(CMC)

https://resh.edu.ru/subject/29/10/

73

['enernueckas cBs3b yIriaeBOJOPOIOB U
KHCJIOPOJICO/IEPIKALUX OpraHUYECKUX
BELIECTB

https://resh.edu.ru/subject/29/10/

74

75

Pacuérrl mo YpaBHCHHUAM XUMHUYCCKUX
peaKkuuit

CucremaTtu3zanus u 0000IIeHHe 3HAHUN
10 TEME

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

76

OO0mras XxapakTepUCTUKa YTJIEBOJIOB U
KIaccu(UKaIus yrieBogoB (MOHO-, IH-
Y TIOJTCaXapy/ibl)

https://resh.edu.ru/subject/29/10/

77

Momnocaxapusl: GuU3MUECKHE CBOMCTBA
1 HaXOXKJEHUE B IPUPOIC

https://resh.edu.ru/subject/29/10/




78

[IpuMeHeHue roKo3bl, €€ 3HaUYeHue B
KU3HEJEATECIIBHOCTH OpraHu3Ma

https://resh.edu.ru/subject/29/10/

79

80

81

Jucaxapunbl: caxapo3a, MalbT03a U
nakro3a. HaxoxneHnue B npupone u
IPUMEHEHUE AUCAXaPUIOB

[Tonmucaxapuabl: CTpoeHHE
MaKpOMOJIEKYJ, PU3NYECKUE U
XUMUYECKHE CBOWCTBA, IPUMEHECHUE

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

82

Pemenne pacdeTHsIX 3a1a4 Ha
OIIpEEIICHUE TOJIH BBIXOAA IPOLYKTa
PeaKIuu OT TEOPETUYECKU BO3MOKHOTO

https://resh.edu.ru/subject/29/10/

83

84

Cucremaru3zanus 1 000011eHne 3HAaHUN
10 pa3femy

KonrponbHas pabora no reme
"Kucnopozaconepxaiue OpraHnyecKkue
coeuHeHus"

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

85

AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE
MOJIEKYJI, oOmas hopmyiia, u3oMepus,
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA

https://resh.edu.ru/subject/29/10/

86

87

88

XYMHYECKHE CBOMCTBA anu(PaTHUECKUX
aMUHOB

AnunnuH: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XMMHUYECKUX CBOWCTB
aHHJIMHa

CriocoObI nostyueHus 1 IpUMEHEHNE
ann(paTHIeCKUX aMUHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nuzomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIC MTPEICTAaBUTENH O
AMUHOKHCIIOT

https://resh.edu.ru/subject/29/10/

90

XUMHYeCKHEe CBOMCTBA aMUHOKHCIIOT,
UX OHMOJIOTUYECKOE 3HAUYCHUE
aMHUHOKHUCIIOT. CUHTE3 U TUIPOJIU3
MIETITHIOB

https://resh.edu.ru/subject/29/10/

91

92

benku xak npupoaHbIe TOJUMEPHI;
CTPYKTYpPHI O€JIKOB

XuMnyeckue cBOMCTBa OEJIKOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

93

A3oTcozepiKaliie reTeporuKInIecKue
coenuHeHus. HykienHOBbBIE KUCIIOTHI:
COCTaB, CTPOCHUE U OMOJIOrHYecKas
poJib

https://resh.edu.ru/subject/29/10/

94

[IpakTuueckas pabora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEMe
"A3oTcoaeprKalye OpraHun4ecKue
coeuHeHus"

https://resh.edu.ru/subject/29/10/

95

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

https://resh.edu.ru/subject/29/10/

96

97

KonTponbhas pabota no teme
"A30TcoepIKale OpraHnYeCKue
coenuuenus"

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COECIMHEHUN U

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




MCTOJbI UX CUHTC3a —IIOJIMMCPU3aAl A
U IOJIMKOHACHCA U

98 ILmactmaccel. YTunuzanus u 1
nepepadoTKa MIacTUKa

DJ1acToMepbl: HATYpaJIbHbBIN

https://resh.edu.ru/subject/29/10/

99 1 https://resh.edu.ru/subject/29/10/
CHHTETHYECKHE KaydyyKu. Pe3una
Bouiokna: HarypanbHbIe,

100 HCKYCCTBEHHbIE, CHHTETUYECKHE. 1 https://resh.edu.ru/subject/29/10/
[Tonmumepsl cienuaibHOTO Ha3HAYEHUS
[IpakTuueckast padora Ne 6. Pemenue

101 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 https://resh.edu.ru/subject/29/10/
"Pacnio3HaBaHMe mIacTMacc U BOJIOKOH"
O0600I11IeHNE U CUCTEMATU3ALUS

102 W3YYCHHOTO MaTepuaa 1o TeMe 1 https://resh.edu.ru/subject/29/10/
"BbICOKOMOJIEKYJISIPHbIE COSUHEHMS"

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoTshI padoThI

Atom. CocTaB aTOMHBIX sJIEP. .

1 § 1 https://resh.edu.ru/subject/29/11/
XuMuueckni 31eMeHT. M30To1b!
CTpoeHHe DIEKTPOHHBIX 000JI0UEK

2 p p 1 https://resh.edu.ru/subject/29/11/
aTOMOB, KBaHTOBEIC UK CJIa
Knaccudpukammss XuMHYECKHX 3JIEMEHTOB

3 (uran 1 https://resh.edu.ru/subject/29/11/
(s-, p-, d-, f-amemenTsI)
Pacmnipenenenue 3j1eKTpOHOB 110 aTOMHBIM

4 peAt p 1 https://resh.edu.ru/subject/29/11/
opOuTasim
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB

5 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1 https://resh.edu.ru/subject/29/11/
COCTOSIHUH
DIeKTPOHHBIE KOH(PUTYpPALIUA HOHOB.

6 p (urypan 1 https://resh.edu.ru/subject/29/11/
DIEKTPOOTPULIATETLHOCTh
[Iepnoanueckuii 3axoH u [lepnoanueckas
cUcTEMa XUMHUYECKHUX demeHnToB /1. H.

7 Iv[ 1 https://resh.edu.ru/subject/29/11/
MenieneeBa, CBA3b C COBPEMEHHOU
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX DIIEMEHTOB U 00pa3yeMbIX

8 pazy 1 https://resh.edu.ru/subject/29/11/
HMMH TIPOCTHIX M CIIOKHBIX BEIIECTB 1O
rpyIIaM U epruoaam
CucreMaruzaiys 1 0000IIeHe 3HAHUHI

9 8 B 1 https://resh.edu.ru/subject/29/11/
10 TEME




10

Bunsl xumuueckoii cBsa3u. MexaHu3MBbl
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMONIEKyIsIpHbIE
B3aUMOJICUCTBUA

https://resh.edu.ru/subject/29/11/

11

BaneHnTHOCTB U BaJIEHTHBIE BOZMOXXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOMN CTPYKTYpPbI
MOJIEKYJI ¢ UX T€OMETPHUECKUM
CTPOECHUEM

https://resh.edu.ru/subject/29/11/

12

13

14

15

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOIEKYIApHOTO U
HEMOJIEKYJIAPHOIO CTpOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

[ToHsiTHE O MUCHIEPCHBIX CUCTEMAX.
ITpencraBneHne 0 KOJUIOUIHBIX
pacTBOpax

HcTuHHBIE PaCTBOPHI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

16

CniocoObl BbIpayKE€HUS! KOHIIEHTPALUU
pacTBOpOB

https://resh.edu.ru/subject/29/11/

17

18

Pemenue 3agau ¢ ucnosib30BaHuEM
MIOHATHH ""MaccoBast 107151 paCTBOPEHHOTO

nn

BemecTsa', "MoIspHas KOHUEHTpanus"
Knaccudukanus 1 HOMEHKIATypa

HCOPTaHNYCCKUX BCIICCTB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




19

Cucremarusanus U 0000LEHUE 3HAHUN
[0 TEME

https://resh.edu.ru/subject/29/11/

20

KonTtponbHas pabora mo Temam
"Crpoenue atoMa. Ilepuoanueckuit
3akoH U llepuoanueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa", "CTpoeHue BeliecTBa.
MHuoroo6pa3ue BemiecTs"

https://resh.edu.ru/subject/29/11/

21

Knaccudukanus XuMU4ecKnux peakiui B
HEOPraHWYECKON U OPraHU4YECKON XUMUH.
3aKOH COXpaHEHMsI MacChl BELLIECTB;
3aKOH COXPaHEHMS U NIPEBPALLICHUS
SHEPruU NPU XUMHUYECKUX PEaKLUAX

https://resh.edu.ru/subject/29/11/

22

23

24

25

TernoBbie 3 HEKTH XUMUYECKHX
peakuuil. TepMoxumudeckrne ypaBHEHUS

Breraucnenus no YpaBHCHHUAM
XUMHUYCCKUX peaKI_II/Iﬁ n
TEPMOXUMHUYCCKUM YPAaBHCHUAM

CKOpOCTbh XMMMUYECKOH pEaKLH, €€
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanus u xaTanmu3aropsl

['oMoreHHbIe ¥ reTepOreHHbIE peaKIUN

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

26

27

[Tpaktuyeckas padora Ne 1 o Teme
"Bnusinue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHUYECKOE PAaBHOBECHE

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




[IpakTuueckas padora Ne 2 o reme

28 "BiusiHue pa3nudHbIX GakTopoB HA https://resh.edu.ru/subject/29/11/
MOJIOKEHUE XMMHUYECKOTO paBHOBeCHS"
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI.

29 CuIbHBIC U CITA0BIC DJICKTPOJIUTHL. https://resh.edu.ru/subject/29/11/
CreneHp TUCCOIHAIUN
HNonnoe npoussenenue Boabl. Cpena

30 BOJIHBIX PacTBOPOB. BogopoiHBbIi https://resh.edu.ru/subject/29/11/
nokazatenb (pH) pactBopa
I'maponus cosneit. Peakiuu,

31 MPOTEKAIOIIKE B paCTBOPaX https://resh.edu.ru/subject/29/11/
3JICKTPOJIUTOB
[TpakTiueckast pabota Ne 3 o teme

32 "XUMHUYECKUE peakiluy B pacTBOpax https://resh.edu.ru/subject/29/11/
3JIEKTPOJIUTOB"
OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC

33 peaknuu. BaxHe#mme OKUCIUTEH U https://resh.edu.ru/subject/29/11/
BOCCTaHOBUTEIIN

34 MeTOz 371EKTPOHHOTO (31EKTOHHO- https://resh.edu.ru/subject/29/11/
HMOHHOTO0) OanaHca

35 DUIEKTPOIH3 PACTBOPOB 1 PACILIABOB https://resh.edu.ru/subject/29/11/
BEIIIECTB

36 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://resh.edu.ru/subject/29/11/

37 Pemienue 3a1au pa3auyHbIX TUIOB https://resh.edu.ru/subject/29/11/

38 Crcremarnzamst 1 0606menme sHammii https://resh.edu.ru/subject/29/11/
1o Teme "XuMHuueckue peakiuu"

39 Konrponbras pabora no eme https://resh.edu.ru/subject/29/11/

"Xumuaeckue peakiuu'




40

41

IIonoxenue HeMETaIOB B
[Tepuoauueckoil cucteMe XMMUYECKUX
snemenToB M. Y. Menaeneesa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
dusndyeckne CBOMCTBA HEMETAIIJIOB

AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCJIOPO/JIa, cepbl, hocdopa u yriepoa)

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

42

43

44

Bonopon: nomyuenue, Gpusndeckue u
XAMHYECKHE CBOMCTBA. [ Mapuibl

I'anoreHsl: HaX0XJIEHUE B IIpupoac,
CIIOCOOBI MOJIy4CHU, CbI/I?»I/I‘ICCKI/Ie u
XMMHYECKHE CBOMCTBA

["anorenoBoniopoabl. Baxkneiue
KHUCJIOPOJCOAEPIKAIINE COCAMHEHUS
raJoreHoB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

45

JlaGopaTopHble U TPOMBITIICHHBIE
CIIOCOOBI TIOTyYEHUS TaJIOTCHOB.
[IprMeHeHre TaToreHOB U UX
COEMHEHU I

https://resh.edu.ru/subject/29/11/

46

[IpakTuueckas pabora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"T"anmorensr"

https://resh.edu.ru/subject/29/11/

47

48

Kucnopona: nabopatopHsie u
MIPOMBITIJICHHBIE CIIOCOOBI MTOTyYSHHUS,
buznyecKkue 1 XuMHUYECKHe CBONCTBA.
O3on. [Ipumenenune KuciIopoaa 1 030Ha

OKCI/II[BI 1 IEPOKCHUIBI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

49

Pemenne 3a1a4 pasjIMYHbIX TUIIOB

https://resh.edu.ru/subject/29/11/




50

Cepa: HaXOXKJIEHUE B IPUPOJIE, CITOCOOBI
noTydeHus1, GU3NIECKHUE U XUMHUIECKUE
CBOMCTBA

https://resh.edu.ru/subject/29/11/

51

52

53

CepoBonopo, cynbhuabt
Kucnopozaconepxamme coeTmHeHUS

cepbl. OCOOEHHOCTH CBOWCTB CEpHOM
KHUCIIOThI

[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"Cepa u e€ coequHenus"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

54

A3OT: HaX0XKJICHHUE B IPUPO/IE, CIIOCOOBI
MOJTyYeHUSs!, PUINICCKUE K XUMUICCKHE
CBOMCTBAa. AMMUAK, HUTPHUJIbI

https://resh.edu.ru/subject/29/11/

55

56

57

Kucnoponconepxanime coeqfuHeHUs
azora. OcoOEHHOCTH CBOMCTB a30THOM
KHCJIOTBI

IIprMmeHeHne a30Ta U ero COeANHEHUN.
A3oTHBIE ynoOpeHus

®ochop: HaxoKAEeHUE B IPUPOJIE,
CIocoObI ONMy4YeHUs!, PUINIECKUE U
xummu4deckue cBoiictBa. dochuan u

dochun

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

58

Oxkcuasl hochopa, pochopcoaepxarniie
kucnoTsl. Conu pocopHO KUCTOTHI

https://resh.edu.ru/subject/29/11/

59

[Tpumenenue pocdopa u ero
coenuHeHuil. ocopHbie y1oOpeHUs

https://resh.edu.ru/subject/29/11/




[IpaxTuueckas padora Ne 6. Pemenue

60 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://resh.edu.ru/subject/29/11/
"Azot u pochop u ux coenuHeHU"
Yraepoa: HaX0XKJICHHUE B IPUPOJIE,

61 aJIOTPOIHBIE MOAUBUKALKY, ) https://resh.edu.ru/subject/29/11/
duznYecCKre 1 XUMUIECKIE CBONCTRA,
MIPUMEHEHHUE
Oxkcup yriepona(ll), okeun

62 yraepona(lV), yronbnas kuciora u eé https://resh.edu.ru/subject/29/11/
coH

63 Pemenue 3aga4 pa3aM4yHbIX TUIIOB https://resh.edu.ru/subject/29/11/
Kpemunii: HaxoaeHue B IPUPOJE,

64 CHocoObI ONy4YeHUs!, PUINYECKUE U https://resh.edu.ru/subject/29/11/
XHMHYECKHE CBOMCTBA

65 Oxenn kpemnus(1V), kpemmnesas https://resh.edu.ru/subject/29/11/
KHCJIOTa, CHIIMKATBI
[IpumeHeHne KpeMHUS U €To

66 coenuHeHuil. CTEKI10, €ero nojaydeHue, https://resh.edu.ru/subject/29/11/
BH/JIBI CTEKJIa

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://resh.edu.ru/subject/29/11/

68 CHCTeMa"THSaHH;{ 1 060bmenne sHanui https://resh.edu.ru/subject/29/11/
o teme "Hemeramisr"

69 Konrponbnas pabora no Teme https://resh.edu.ru/subject/29/11/
"HemeTaminr"

70 AHAJIH3 PE3YIHTATOB KOHTPOIBHOIA https://resh.edu.ru/subject/29/11/
paboThI, KOPPEKIHS OMNOOK

71 Honoxenne merannos B [epuomureckoi https://resh.edu.ru/subject/29/11/

CHCTCMEC XUMHNYCCKHX DJICMCHTOB.




Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04eK aTOMOB METAJLIOB

72

73

OO6mue ¢puznyecKkre CBOMCTBa METAJLIOB.
[Ipumenenne MeTamuioB B OBITY U
TEXHHUKE

CIutaBsl METaJIOB. KOppOSI/IH MCTaAJJIOB

https://resh.edu.

https://resh.edu.

ru/subject/29/11/

ru/subject/29/11/

74

Pemenne 3ala4 Pa3JIM4YHbIX TUIIOB

https://resh.edu.

ru/subject/29/11/

75

76

77

DIIEKTPOXUMHUYECKUN P HAIPSKEHUI
MeTaiioB. O01mue crnocoobl NOIyYeHHUs
METaJIJIOB

O6mmas xapaktepucTuka metamuioB |A-
rpymisl [leproandeckoit cucTembl
XUMHYECKHX 3JIeMeHToB. Hatpwuii u
KaJIUi: oaydeHue, GU3ndeckKue u
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUH

O6mas xapakrepuctika MetayioB |A-
rpynisl [lepronndeckoit cuctembl
XUMUYECKHX IEMEHTOB. Maruui u
KaJbIMI: TIOTy4YeHue, GU3ndecKue u
XUMHYECKHE CBOWCTBA, TPIMEHEHHE
MPOCTHIX BEIIECTB M X COCTUHEHUI

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/subject/29/11/

ru/subject/29/11/

ru/subject/29/11/

78

79

JKEcTKOCTh BOIBI M CLIOCOORI €€
yCTpaHEHUS

AJNIOMHHUN: TIONyYeHue, (PU3NIECKHe U
XUMHYECKHE CBOMCTBA, TPUMCHEHHE

https://resh.edu.

https://resh.edu.

ru/subject/29/11/

ru/subject/29/11/

80

AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA aTFOMUHUS,

https://resh.edu.

ru/subject/29/11/




TUAPOKCOKOMIIJICKCHI AJIIOMUHHSA, UX
IIPUMCHCHHUEC

81

82

Pemienue 3agau pa3auyHbIX TUIIOB
[Tpaktruueckas padora Ne 7. Pemenue
9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
"Metaubl TJIaBHBIX noArpymnm"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

83

OO0m1as XxapakTepUCTUKa METAIIOB
no6ounbIX oarpynn (b-rpymm)
[Teprouveckoil CHCTEMbI XUMHUECKUX
JJIEMEHTOB

https://resh.edu.ru/subject/29/11/

84

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIUHEHUN, UX
MIPUMEHEHHUE

https://resh.edu.ru/subject/29/11/

85

86

87

Baxwuelime coeMHEHNs] MapraHia.
Ilepmanranar kajius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

dusnyeckrue U XUMUYECKHIE CBOMCTBA
JKeresa u ero coeaquHenui. [lonyuenue u
MIPUMEHEHHUE CILIABOB XKEIe3a
dusnyeckrue U XMMHUYECKHE CBOMCTBA
MEJIU U €€ COCIMHEHN, UX IIPUMEHEHNE

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

88

duznyeckre 1 XMUMHUYECKHE CBOICTBA
IIMHKA U €T0 COeTUHEHNM, NX
npuMeHeHue. [ uapOKCOKOMILIEKCHI
IIMHKA

https://resh.edu.ru/subject/29/11/

89

[TpakTrueckast paborta Ne 8. Pemenue
AKCIEPUMEHTAIBHBIX 3314 110 TeMe
"MeTasibl TOOOYHBIX oArpymm”

https://resh.edu.ru/subject/29/11/




90

Pemenne 3ala4 Pa3/IMYHbIX TUIIOB

https://resh.edu.ru/subject/29/11/

91

92

O000111eHNE U CUCTEMATU3 AL
W3YYCHHOTO MaTepuaa 1o TeMe
"MeTtauinr"

KoHTtponbHas pabota 1o Teme
"Mertamier"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

93

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OIMHUOOK

https://resh.edu.ru/subject/29/11/

94

Ponb xumun B obecieueHuun
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA.
[IoHATHE O HAyYHBIX METOJAX
HCCJICJOBAHNS BEILIECTB

https://resh.edu.ru/subject/29/11/

95

96

97

Hayunble mpuHIUITBI OpraHU3aluu
XHMHYECKOTO MPOU3BOJICTBA.
[TpoMEbITIeHHBIE CTIOCOOBI TIOTYYCHUS
Ba)XKHEUIIINX BEIIECTB

XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOLEH
Cpenbl U €0 MOCIEACTBUS

XWUMHS U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

98

99

100

Xumus mumu. Ponb XxuMun B
o0ecrieueHny MUIEeBOI 0€30IIaCHOCTH

Kocmernyeckue u napgromepHsie
cpencrsa. beitoBast Xxumus
XuMHS B CTPOUTENBCTBE. BakHelmne

CTPOUTCIIbHBIC U KOHCTPYKIITUOHHBIC
MaTcpHraJIbl

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




XHUMHS B CEJILCKOM XO3SIUCTBE.

101 Opranndeckue 1 MUHEPAIbHBIC 1 https://resh.edu.ru/subject/29/11/
yao0peHust
102 CreremaTisanms i 0600meHHe SHaHkH 1 https://resh.edu.ru/subject/29/11/
1o TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Xwumus , 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepexun B.U., JIpo3nos
A.A., Jlyaun B.B. Akimonepnoe o6uiectBo «M3natensctBo «IIpocBemienue»

e Xwumus , 11 kinacc/ Epemun B.B., Ky3emenko H.E., JIpo3noB A.A., Jlynun
B.B. Akmmonepnoe o0miectBo «M3aarenscTBo «lIpocBerieHre»

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

e Metonnueckoe mocodoue 10-11xkmacc yrimyoOieHnsiit ypoBens/ ["abpuensa
0.C., OctpoymoB N.I". AkiimonepHoe o611ecTBo «31aTenbcTBO
«IIpocsemieHue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://resh.edu.ru/



https://resh.edu.ru/

