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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
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B dDeneparbHOM TOCYJapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuyenue mpeamera, pealmzyeMoe B YCIOBUSIX U hEepeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusx npodeccruoHaabHOrO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  HWHTEpIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENiel, COACpKaHuUs,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e uHPOPMAIIMOHHO-METOIMYECKAs, pealnu3alus KOTOpol obecrneunBaeT
MOJIyYCHUE TIPEACTABICHUS O IIENSIX, COJACp)KAaHWU, OOIIeH CTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHS 00YJArONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs 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 paMKaxX OTACJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT



pacupenesieHne M CTPYKTYpHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3enaM Kypca;

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

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEJIEH U 3a/1ad U3YUYEHHUs MpeIMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
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 IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOY4YE€HMEM XUMHUU HAa YPOBHE OCHOBHOIO OOUIETro
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBICHHOM MPOrpaMMOi 110 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHusl y4eOHOro mpenMera «XuMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApMATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHUsI HANpaBleH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAOM MOJIYYEHHSI XUMUYECKOTO 00pa3oBaHuUs
B pAaMKax H3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPETHETO MPOo(heCCHOHATBFHOTO 00pa30BaHMsl.
B a1011 cBsI3UM n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronnxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPHiIb 00y4eHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMEro IMOJMYYeHHs] XHMHUYECKOro oOpa3oBaHUS B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pa3oBaTeabHOI MPOrpaMMBbl CPEIHET0 O0LIEro 00pa3oBaHus U3yUEHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a/1a4 BOCIUTAHUSA U COLUAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHMM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBngOmuUMU IpeaMeTa « XUMUsA» Ha YPOBHE YIIIyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust @I'OC COO o paznuuusix 6a30BOro U yriryOiaEHHOTO ypoBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHCTEMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMA 3HAHUI O XUMUYECKHUX 2JIEMEHTAaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa M llepuoandeckoil CUCTEMBI XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTaBICHUSIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAKIKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUH yaemnseTcss ocoloe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro npodusis (TJ1aBHBIM 00pa3oM Ha uX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuana rno oomei xumuu. [Ipu usyuenun 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, JJIEKTPOIN3a, IPEICTABICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJACCOB XUMHUKO-
ouonoruueckoro npoduiast OONbLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHHsI XUMUYECKOM OpraHn3aliy KIETKH Kak OMOJIOTMYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE M CBOMCTBAX MPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPTAaHUUYECKHUX BEIIECCTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamMeTa « XuMusi» Ha yriyOJI€HHOM ypOBHE TaKxke,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue 3Toi 3a1a4n Ha
yIrIyONEHHOM YpOBHE HU3YyYEHHs MpeAMeTa MpeArnoiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecCIeyeHnr palruoOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIEH €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 MNPOTEKAaHWsS XHUMHUYECKUX PEaKUHM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 0OLIUX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUH AJi1 OOBSICHEHUs
KJIIOYEBBIX MW U MPOOJEM COBPEMEHHOW XMMHHU, A OOBSICHEHMs U



MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOM3BOJCTBEHHOW [IEATEIPHOCTH YEJIOBEKA, CBSI3aHHOWU C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U IIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHHUN, HMMEIOIMIMX MECTO B MPUPOJE, B
MPAKTUYECKON JeATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B mnnmaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYIO  aKTyaJlbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
IPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIMM K OOYYCHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEIbHBIX HHTEPECOB, MHTCIUICKTYaIbHBIX H TBOPYCCKUX
crocoOHoCcTe oOydaronuxcsi, (GOpMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMUpOBaHHEe YMEHHH M HAaBBIKOB Pa3yMHOTO IPHUPOOIIOIb30BAHHMS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPBI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO611ee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHusi, coctaiset 204 yacos: B 10 kiacce — 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
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHu3Mbl 00pa30BaHHS KOBAJICHTHOW CBS3U (OOMEHHBII M JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC TIPEACTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbyHkunoHagpHOM rpymnme. ['omonorus. 'omonoruueckue psinpl. CuctemMaTu4eckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIIepUMEHTAIbHBIE METOJbl H3YYEHHS] BEHIECTB W HMX MPEBpalCHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJEKYJ OpPTraHUYEeCKUX
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.



XYWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKLUHMHM 3aMElIeHUs, H30MEpHU3aluHy,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP2-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuMy IPUCOENMHEHMS, 3aMEUICHUS B (-T0JOKEHHWE IIPpU JIBOWHOM CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX 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
MU30MEpPHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYyYEHUsS U TPUMEHEHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKylbl Oen3ona. dusmyeckue CBOICTBA apeHOB. XHMHUYECKHE
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 KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX paJUKaIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiit ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs n €€ 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 MEXAY PA3TUYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOUHd. B3auMoOaelCcTBHE IUTaJIOTCHAIKAHOB C MAarHWe€M M IIMHKOM.
[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 YIJIEBOJOPOAOB (PacTBOPUMOCTH), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO/a B OPTaHMYECKUX BEUIECTBAX, OJYYEHHE ITUIICHA U U3yYEHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJ YIJIE€BOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHEHMS.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3M MEXKIYy MOJIEKYJIAMU CIIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICHCTBME C  OpPraHUYECKMMH U  HEOPraHMYEeCKMMH  KHUCJOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIUK 3aMEILICHUS], B3AUMOJIECTBUE C OPTaHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(puIbLHOTo 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHS U PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIbI H
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB (enoma. KauecTtBeHHble peaknuu Ha (eHon. TokcwmuHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETMHEHUS — JIbAETU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue anpJeTU0B, KAYECTBEHHBbIC peakluu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPEEIbHBIX KapOOHOBBIX KUCIOT. BoAopoaHbie CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpuU3nvecKue U XUMUYECKHUE CBOMCTBA KUPOB: TUIPOITIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yriaeBogoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE W MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHenue. [lomucaxapuapl: Kpaxman,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEIUTIOIO3BI: TUIPOIU3, MOdydeHne 3(UpoB MeTtoao3el. [lonsaTre o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M HUX MNpEeBpallCHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE STUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBAa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJEICTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TCoaep:kale OPraHnyeckne coeIuHeHusl.

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

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

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pEIICHHE OKCICPUMEHTAJIbHBIX 3aJa4 I1I0 TeMaMm
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3ALIUH, CPEIIHSIST MOJIEKYIsIpHas



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

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

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

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

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM JOJISIM DJIEMEHTOB, BXOJSIINX B €T0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEIMYUHBI, €IMHULIBI WU3MEPEHHUS, CKOPOCTb, DHEprus,
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, TOIUIUBO.
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 siiep. XUMHUECKUW snemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNEeKTpOHHbIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cuCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBs3u. BonoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F'€OMETPHUUECKUM CTPOEHUEM (HAa MPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

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

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

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



Knaccudukanys XuMUYeCKUX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHECHUSI U MPEBpPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

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

OOpatumMbie 1 HEOOpATHMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUU KaTaln3aTopa, MOJIECIHU
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTaiwioB B [leproindyeckon cucTeMe XUMUYECKUX JJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COEJIMHEHHUS TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI TOTYyUYECHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

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



Cepa. 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. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE 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 mpupojie, CocoObl MOMy4YeHUs, (U3UYECKUE 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 MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUN.

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 MetaiioB B Ileprnoandeckoi cucteMe XUMMUUYECKUX 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, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

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

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

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 XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
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 mpumeHeHue 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 TUJIPOKCUJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeneHue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U JKeJie3a C PacTBOpPAMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (pochop U MX COECTUHEHUND,
«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 OPTaHU3ANKH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbl U €ro nocieAacTsus. Poibs xumun B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusi W 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
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€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHndeckrie 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIHMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce Wi 00bEMY OJJHOTO U3 YUaCTBYIOIIMX B PEAKI[UU BELIECTB, MAaCChI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTa PEAKIUH, €CIU OJIHO
U3 BEILIECTB JaHO B BHAEC pacTBOpa C OIPEACIEHHONM MAacCOBOM JOJIeH
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALlX BEILIECTBA B
pacTBOpe, A0JM BBIXOAA NPOAYKTA PEAKIUU OT TEOPETUUECKN BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOPraHW4YeCcKON XUMHUH B 11 Kiacce oCylIECTBISETCS YEpe3 UCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHITHHA, NPUHATHIX B OTAEIbHBIX
IIPEAMETaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEopusl, 3aKOH, aHAJU3, CUHTE3, KJIacCHU(PHUKaAIus, NepUOJINYHOCTh, HAOIIOIEHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJIEIMPOBAHHUE.

dusznka: MaTepus, MUKpPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TONBI, PAAUNOAKTUBHOCTb, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHbB, BELIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHUE BEILEeCTBA, WJCalIbHBIM ra3, (uznyeckue
BEJIMYUHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKpPOAJIEMEHTbI, OCJNKH, XUPbI, YTIEBOAbl, HYKJICUHOBBIE KHUCIIOTBI, (PEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BEIIECTB U OTOK YJHEPTUH B DKOCUCTEMAX.

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

TexHOonorus: XMMHAYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepUalIbl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
IIpenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPUANIOB, JJIEKTPOHHAs
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHHCKON TPaXTAaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUCOHBIX U TTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) 1yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKHUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COOJIOJIeHUsT TIpaBWiI Oe30MacHOro oOpalieHusi C BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HANPaBJICHHOCTH (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 OCO3HAaHHOMY BBIOOPY WHIWBUIYAIbHOW TPACKTOPUHU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTHYECKH I1eJIECO00PA3HOTO OTHOIIEHUS K TPUPOJIEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

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

OCO3HAHHUS HEOOXOAUMOCTH WCIIONB30BAHUS JOCTIKEHUNW XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHNUS;



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

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON 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, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBlICHUs 00 OKpYyXKarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOW HAIIPaBICHHOCTH U Ba)KHOM POJIM B CO3/1aHUN
HOBOM 0a3pl MaTepHAIIbHOW KyJIbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELIHOTO TPYZa U IKOJIOTUYECKH KOM(POPTHOM KU3HHU KaXKJOTO JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHUS J1eN1aTh 000CHOBAHHBIE 3aKJIIOYCHHS 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;

MHTEpeCca K NO3HAHUIO, UCCIIE0BATEIbCKOMN NEATEIbHOCTH;

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

MHTEpeca K 0OCOOCHHOCTAM TpyAa B paziuyHbIX cepax mpodeccuoHalbHON
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI IO XMUMHUHU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHbBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

1) 6a30BbIe JTOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJjIacCUPUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) JIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHUE XUMUUYECKON peakuu
— MpU pEIICHUHU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a]ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIs BBIABICHHS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTU PE3YJIbTATOB HCCIIEA0BAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3aa4, IPUMEHEHHIO PA3JIMYHBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO Pa3IUYHBIX BUAOB U (HopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMKM, HEOOXOJAMMOM [JIsi BBIOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IPU PabOTe C XUMUUYECKON
uHboOpMalelt: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOi TEMBI B X0JI¢ AUAJIOTa U/WIH
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIHEHO MJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCICAOBAHUIN IMyTEM COTJIACOBAHUS TO3WIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IIpe/laraéMblii alroput™M JEHCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a MU
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus BKIIOYAIOT ClieU(pUIECKUe AJIs
yueOHOro npeameTa «XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, UHTEPIpETAIUN U MpeoOpa30BaHUIO 3HAHWM, BUABI JEATEIBHOCTH IO
MOJyYEHUI0O HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHUN B pPa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
U3YUYCHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHUH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOIEM IKOJIOTHYECKOM, IHEPreTUUECKON U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUN HOBBIX MAaTEPHAJIOB,



HOBBIX MCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAIBHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyimna, pajaudkai, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMUS, JIEKAIIUE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JeATEIIbHOCTH YeJIOBEKa, OOIIUX HAYUHBIX MPUHIIMIAX XUMHUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TIEPEPaObOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIIMCAaHWM COCTaBa, CTPOCHUSA U CBOMCTB OPTaHUYECKUX COCAUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XMMHUYECKHX PEAKLMI M PACKPBIBATh UX CYLIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB IS WILTIOCTPAIUU
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIBHBIE HA3BaHWS IJIA OTICIIBbHBIX
IpeCTaBUTENIe OPraHWYeCKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIHUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH IIOJOKCHHUS TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB: ATKAHOB, IUKIIOATKAHOB, AIKEHOB, aJIKaIMEHOB, aJIKHHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIJIeBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M -CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CBIpbs (HE(PTh, MPUPOHBIN T'a3, YTOJb), CIIOCOOI €0 EPePadbOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHHSI PUMEHSITHh OCHOBHBIE OTIEPAITUN MBICIIUTEIHLHOM
NEATETPHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJI1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHUM: TPOBOJIUTH PACUETHI IO XUMUYECKUM (popMysiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXJICHUI0 XUMHUUYECKON (HOpMYIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JESATEIBHOCTH YEJI0BEKA, CBA3AHHOM ¢ epepaboTKOMl BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUU DJKCIEPUMEHT (MOJyYeHHE W U3YyUYEeHHE CBOMCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IIPaBUII
Oe3omacHoro oOpaleHusi ¢ BelecTBaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa YKOJOTHYECKH I1€JIeCO00Pa3HOTO TOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJIECO00PA3HOCTh MPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TlepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HEOpraHWYecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W THINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO M TPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAUIMYECKasl pEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOIMAIIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIMTHUYECKOU TUCCOIUAINN, TEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JI€KAIIUE B OCHOBE TOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSX;
MPEACTAaBICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUM, TEPMOIUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON JEATEIBHOCTH 4YeJIOBEKa, OOIIMX Hay4YHBIX
MPUHLHIAX XUMAYECKOTO ITPOU3BOJICTBA;

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



c(OpPMUPOBAHHOCTh YMEHHS HCIIOJNb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

C()OPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUNA KPUCTAIMYECKOW PpEIETKH, OOMEHHBIA WU
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

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

Cc(OpMUPOBAHHOCTh YMEHUSI PACKPbIBATh CMBICI MEPUOJUUYECKOrO 3aKoHa /[,
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuognueckonn  cucrembl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS] CBOMCTB XMMHYECKUX DJIEMEHTOB M MX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  TOATBEPKIATb
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTABJIEHMS AJIEKTPOHHOIO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH IPOTCKAHMSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jekcTBuil (mpunIuin Jle [larensbe);

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

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIE0BAaHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bE€Ma, KOJIWYECTBAa BEIICCTBA)
MPOAYKTA PEAKIIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA WUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIBHO IIJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOJTBEPKICHNE KAUYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pasnuYHBIX  (AKTOPOB HA  CKOPOCTh XHWMHYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0JIEHMEM TpaBUiI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJU3UPOBaTh W  OIECHHWBATh  HX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIIOIaTh MTPaBUJIa TIOJIb30BAHUS XHMHUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIISTh lE€JICHANIPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTAaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0OCHOBBI OPraHMYeCKOil XHMUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTp oi'HI/m 0p TaHHUYECKUX COE I/IHeHI/I;I) A.M 8 bubmorexa LIOK
' P P A e https://m.eds00.ru/d69df650
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnorexa [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriaeBogOpOIbl: aTKEHBI, 14 1 bubmuoteka [IOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubnmorexa LIOK
2.3 Apomatnyeckue yrieBo0pobl (apeHsbl) 8 https://m.edsoo.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX 4 bubmmnoreka HOK
' nepepaboTKa https://m.edso0.ru/d69df650
but6mmoreka [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.eds00.ru/d69df650
Hroro mo pazneny 35
Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst
3.1 Crnuptsl. ®enon 11 1 bubnmorexa LHOK

https://m.edso0.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI U

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubnunorexa LIOK
33 YTIeBOTE! o https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTcoaepxkaiye opranHudecKkue coeIuHeHus
bubnunoreka LIOK
41 AMUHBI. AMUHOKHUCIOTEIL. Benkn 12 https://m.edsoo.ru/d69df650
Uroro no pazneny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BEICOKOMONIEKYASIPHBIE COEAUHEHUS 6 bu6morexa HOK
' yp a https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. Ileprognueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CI/IIZTGI\I/IIa XUMHUYECKUX 9 bubmiorexa HOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 2 1 2
CTAILIBT 3 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Paznea 3. Xumud u :Knu3HbL
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no paszneny 9
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHM4YeCKON XUMHH,
1 MPEACTABJICHHUE O 1 bubmmorexa [IOK
pea https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
sepojia (OCHOBHOE U
2 1}3]:)361))1(;[61(11{06 COCTOSTHWSI) 1 buGnuorexa [IOK
y ' https://m.edsoo.ru/Oce6fd4c
BanieHTHBIE BO3BMOXHOCTH
aToma yriepojaa
Xumuyeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3mMbl 00pa3oBaHUs 1 bubmorexa LOK
. p https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpraHNYECKUX COCTUHEHUN A 1 bubmorexa HOK
P ’ https://m.eds00.ru/9e595ch8
M. bytieposa
Buasr nzomepun:
5 CTPYKTYypHas, 1 bubmuoreka [IOK
MPOCTPAHCTBEHHAS. https://m.edso0.ru/b0e61661

OnexTpoHHbIE 3G (DHEKTHI B



https://m.edsoo.ru/3686e6f5
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MOJIEKYJIaX OpraHUuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(uKauu u

6 CUCTEMaTHYCCKas bubmorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bu6nmorexa LIOK
OpraHN4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus u bubnunoreka LIOK
0000111eHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU
psina, obmas popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnunoreka LIOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYIT

10 DOu3nvecKrue U XUMUUIECKHUE bubmmoreka IIOK
CBOMCTBA aJIKaHOB https://m.edso0.ru/3137711c
HaxosxxaeHnue ankaHoB B

11 npupojie. Criocoosl bubmuoreka [IOK
MOJyYECHUS U IPUMEHEHNE https://m.edso0.ru/259b0a5b
aJIKaHOB
[uxnoankansl: oOmas
dhopmyna, HOMEHKIATypa 1

12 M30MepHsi, 0COOCHHOCTH bubnuotexa [JOK

CTPOCHHS U XUMHUYECKHX
CBOWCTB, CITIOCOOBI MOJTy4EHHS
U IPUMEHEHUE

https://m.edso0.ru/156730d2
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Pemrenne pacu€THbIX 3a1a4 HA
OIIpEEIICHUE MOJIECKYJIIPHOU
(bopMyJIbl OPraHNYECcKOro
BEIIECTBA I10 MACCOBBIM

bu6nmoreka [IOK

13 JIOJISIM aTOMOB JJIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIINX B €70 COCTaB.
CucremaTtuzanus u
00001IIeHIEe 3HAHMI 110 TeMe
AJIKEHBI: TOMOJIOTHYECKUH
psia, obmas popmyina,
HOMEHKJIaTypa, SJIEKTPOHHOE
14 u HpOC’[paH};I")FBeHHOCTp bubmmorexa LIOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TpaHC-
M30MepHsl ATKEHOB
dusznueckrue 1 XUMHIECKHE
15 CBONCTBA alkeHoB. [IpaBuio bubmmorexa [JOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl monyueHus: u bubnnorexa [JOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padota Ne 1 mo
17 teMe "[lonydenue sTuieHa u bubimorexa LOK
N https://m.eds00.ru/0941eed8
W3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 ompeielICHUE MOJIEKYISIPHOMN bubnuotexa [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
19 AJKaJIUeHBI: COMPSIKEHHBIE, bubnunorexa LIOK

W30JIMpPOBaHHbIE,

https://m.eds00.ru/04298c0a
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KYMYJIHPOBaHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUs

20 XUMUYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d
CriocoObl TTOTy4eHHS U bubnmnoreka HOK

21
MPUMEHEHUE AJIKAJIMECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUI
psia, obmas popmyina,

99 HOMEHKJIaTypa, AIEKTPOHHOE bubnunoreka LIOK
Y MIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYI,
¢bu3nveckre CBONCTBA

93 XUMHUYECKUEe CBOMCTBA bubnunoreka LIOK
AJIKUHOB https://m.edso0.ru/23493a93

24 KauecTBenHsble peakuuy Ha bubmmnorexka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CrniocoOsl monyueHus: u bubnmnorexa [JOK
IIPUMEHEHHE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€Tel o

26 YPaBHEHHUIO I)[(I/IMIquCKOﬁ bubamorexa LOK

https://m.edsoo.ru/5db8e526
peakuuu

27 Cucremaruzanus u
000011IeHIe 3HAHUI 110 TeMe
ApEeHBI: TOMOJIOTHYECKUH Psi,

28 obmas hopmyna, bubmmoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094
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CTpOCHHE MOJICKYN OeH301a U
TOJTyOJIa, UX (PU3UUECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA
apEeHOB: PEAKIUU 3aMEeILICHUS
XUMU4YeCcKHe CBOMCTBA
apeHOB: PeaKIun
MIPUCOCTUHEHUS, OKUCIICHUE
rOMOJIOT'0B OEH30J1a

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUPOJIa

bub6nmmoreka [IOK
https://m.edsoo.ru/a44alae4

bu6nmoreka [IOK
https://m.edsoo.ru/a44alae4

bubnunoreka LIOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEEIICHUE MOJIEKYJIIPHOU
(bopMyJIbl OPraHNYECcKOro
BELIECTBA

bubnunoreka LIOK
https://m.edsoo.ru/53461a2c

33

CrniocoObl mostyueHus u
MIPUMEHEHHE apEeHOB

bubmmoreka IIOK
https://m.edsoo.ru/6f717d09

34

35

36

I'enernyeckas CBSA3b MEKIY
Pa3IMYHBIMH KJaccaMu
YTIIEBOIOPOIOB

Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEAKIIHM.
Cucrematuzanus u
000011eHIe 3HaHU 110 TeMe

IIpuponusiit ras. [lomyrHele
He(TSIHbBIE ra3bl

37

KameHHbIi1 yross 1 MpoTyKThl
€ro nepepadoTKu

but6mmorekxa [IOK
https://m.eds00.ru/69b3398b
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38

Hed1b 1 ciocoOsl eé
nepepabotku. [Ipumenenne
IPOJIyKTOB MEPEpabOTKH
HedtH

bubnunorexa LIOK
https://m.edsoo.ru/21f9de78

39

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOIOB

40

l"anorenonpousBoaHbIE
YTJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHUE; pEaKINU
3aMELIEHUS rajoreHa

bubnuoreka [{OK
https://m.edsoo.ru/82b4d759

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
IHUTrajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

42

43

44

CucremaTtu3zanus u
0000111eHE 3HAHUH 10
pazneny "YrieBoaopoasr"
KonTponbHas pabota mo teme
"Yranesonopoast”

[IpenenbHbIE OHOATOMHBIE
CHOUPTBL: TOMOJIOTHYECKHUI
psa, obmas dpopmyna,
CTPOEHUE MOJIEKYII,
M30Mepusl, HOMEHKIIaTypa,
Kkinaccudukanys, puznyeckue
CBOMCTBA

bubnmorexa LIOK
https://m.edso0.ru/20e89f22

bubnmorexa LIOK
https://m.edso00.ru/95c9e298

but6mmorekxa [IOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKUE CBOUCTBA

45 MPEACIIbHBIX OJTHOATOMHBIX bubmmorexa [JOK
peAl a https://m.edsoo.ru/26ee34fe
CIUPTOB
CriocoObI mosryueHust u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [JOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3dupsr:

47 HOMEHKJIATypa U U30Mepus, bubnuoreka [IOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XMMHYECKHUX CBOMCTB
MHOroaToMHbIE€ CIIUPTHI:

48 STWJICHTJIMKOJIb U TJIULEPHH, bubnnorexa [JOK
uX (pU3MYECKHe U XUMHYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CrniocoOsl mostyueHus: u

49 MIPUMEHEHUE MHOTOaTOMHBIX bubmmorexa [TOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHoT: CTPOCHUE MOJIEKYIIBI,
50 (pml/mecm/l;)e CBOICTBa ’ bubmorexa LOK
' https://m.edsoo.ru/2ce726f8
Tokcuunocth penona

51 XHUMUYECKUE CBOMCTBA bubmmoreka IIOK
(dbenomna https://m.edso0.ru/037ca5f9

59 CrniocoOsl monyueHus: u bubmmoreka [JOK
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[TpakTruyeckas pabora Ne 2.

53 Pemenue but6mmorekxa [IOK

9KCIIEPUMEHTAIBHBIX 3a7a4
no teme "CrupThl U GeHoss!"

https://m.edsoo.ru/fd0ced09
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CucreMaTusanus

bubnunorexa LIOK

54
000011IeHNE 3HAHUH I10 TEME https://m.edso0.ru/1810ch9b
ANbIeruapl ¥ KETOHBI:
ANEKTPOHHOE CTPOCHHE
55 KapOOHWIILHOM TPYIIIIHI; Bu6mumoteka [JOK
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmas hopmysa, u3oMepus u
HOMEHKJIaTypa
AJBIerunpl 1 KETOHBI:
56 (du3HUecKre CBOWCTBA; bubmorexa OK
’ https://m.eds00.ru/c887425¢
peaKuy MPUCOCTUHCHUS
Peakiyu okuCaeHHS U
57 KauyeCTBEHHBIE pEaKIUMU bubnnorexa [JOK
p https://m.edsoo.ru/a393baa9
aJIbIETUI0B U KETOHOB
58 CriocoOblI nosryyeHust bubnuoreka [IOK
alIbAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmnoreka HOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYIT
N3omepust 1 HOMEHKIAaTypa
60 KapOOHOBBIX KHCIIOT, X bubmorexa HOK
P o https://m.eds00.ru/700cc87b
(bu3nueckue cBOcTBa
XnMHyeckre CBOMCTBA
61 IIpENEIbHBIX OJHOOCHOBHBIX bubmorexa LHOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
62 Oco0EHHOCTH CBOWCTB bubmuoreka [{OK

MYpaBbHUHOM KUCIIOTHI.

https://m.edsoo.ru/bb31be71
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Mmoroo0pasue kapOOHOBBIX
KUCIIOT

OcobeHHOCTH CBOUCTB:
HETpeAeTbHBIX U
apOMaTUYECKHUX KapOOHOBBIX,

63 IIMKapOOHOBBIX buGnuorexa [IOK
P ’ https://m.eds00.1u/83a08773
THAPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIITUX KapOOHOBBIX KHCIIOT
64 [TonsiTre 0 MPOU3BOAHBIX Bu6moreka [JOK
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d
CrniocoOsl mostyueHus: u
65 MIPUMECHEHHE KapOOHOBBIX bubmorexa HOK
P P https://m.edsoo.ru/7c065c9d
KHCIIOT
CnoxxHbie A(DUPHI:
TOMOJIOTHYECKHUH psif, oOrmas bubmuoreka [IOK
66
dbopMmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3nvecKkrue U XUMUYECKHUE bubmmoteka IIOK
CBOMCTBa 3(UpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHpix 3amay:
110 YPABHEHHUIO XUMHYECKON
68 peaxkuuu, Ha ONpeeIIeHUue
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[TpaxTrueckas padota Ne 3.
but6mmorekxa [IOK
69 Pemenwue

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.eds00.ru/486671fb
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o Teme "KapOoHoBEIe
KUCIOTHI. CioxHbIE 3pupb!"

JKupsl: cTtpoeHnue,

bub6nuoreka [IOK

70 M3UYECKUE U XUMHUYECKUE
¢ . https://m.edso0.ru/al19c5b98
CBOMCTBA (TUIPOJIU3)
OcoOeHHOCTH CBOMCTB

71 YKUPOB, COAEPKAIINX OCTATKH bubnmnoreka HOK
HEIPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupsl B Ipupoie
MpL1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCJIOT, UX

72 moroliee aercreue. [lousrue Bubmiorexa OK

' https://m.eds00.ru/3c566565

0 CUHTETHMYECKHX MOIOIIUX
cpenctBax (CMC)
I'enetnueckas cBs3b

73 YIJI€BOIOPOAOB U bubmuoreka [IOK
KHUCIIOPOJACOAEPKALINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB

74 Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEaKIIHii
Cucremaru3anus u bubmmoreka IIOK

75 .
0000111eHIe 3HaHU 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa

76 YTJIIEBOJIOB U Kiaccuukarus bubmuoreka [IOK

YTI€BOI0B (MOHO-, 1U- U
MOJIMCaxapu/Ibl)

https://m.edso0.ru/7a9693al
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Monocaxapuabl: Gpusnyeckue

7 CBOICTBA U HAXOX/ICHUE B bubmorexa LIOK
A https://m.edsoo.ru/b4bdda2d
pupoe
[IpuMeHeHue rroKo3sl, €€

78 3HAUCHHUEC B bubnunorexa LIOK
KU3HEAEATEIIbBHOCTH https://m.edso00.ru/5e61122d
opranusma
Hucaxapupl: caxapo3sa,

79 MajabTO3a U JIaKTO3a. bu6nmorexa LIOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384¢e7
MIPUMECHECHHE JHCaXapHIOB
[Tonucaxapupl: CTpoeHHE

80 MaKpOMOJICKYJI, PUINICCKUE bubnnorexa [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHCHUE

81 [TonsiTHE 006 UCKYCCTBEHHBIX bubnmnorexa [JOK
BOJIOKHAX https://m.edso00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha

82 ONpEAEIIEHUE JOJIM BbIXO1a bubmuoreka [IOK
MIPOIYKTa PEAKLIUK OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOXKHOTO
CucremaTtuzanus u

83 000011IeHIEe 3HAHU 110 brbmmorexa [TOK

B https://m.eds00.ru/08d4364c
pazneny
KonTponbhas pabota no teme
" bu6muoreka [JOK
84 Kucnopoaconepxamnue

OpraHuYecKue CoeaMHEHUs"

https://m.edsoo.ru/42c6678e
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AmuHBL: K1accudukarnys,
CTPOCHHE MOJICKYJI, 001Iast

bubnunoreka LIOK

85 opMyJIa, H30MepUI
bopmyna, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nueckue
CBOICTBa
86 XuUMHUYeCKUe CBOMCTBA bubnunorexa LIOK
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHUE aHWIHHA,
87 0COOEHHOCTHA XUMHUYECKUX Bubmiorexa IOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
CrniocoOsl mostyueHus: u
88 MpUMEHEHHE aTu(haTHISCKUX bubmorexa HOK
p https://m.edsoo.ru/eal38763
aMHUHOB
AMWUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
89 ¢u3nyeckre CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/d1773e80
OTtnenpHBIEC IPEICTABUTENH Ol
AMUHOKHUCIIOT
XUMHYECKHE CBOMCTBA
AMHHOKHCJIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE bubnnorexa [JOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIOT. CHHTE3 U
THJIPOJTU3 TICTITHIOB
Benku kak ipupoaueie
91 HOJIMMEDHEL, (I:)T ; TYPBI bubnmorexa LOK
PBL; CTPYKTYP https://m.eds00.ru/429¢9899
O€eJIKOB
92 XHUMUYECKUE CBOMCTBA but6mmorekxa [IOK

0€eJIKOB

https://m.edsoo.ru/6237306d
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93

94

95

96

A3zoTcoaepxkaiiue
TeTEePOIUKITHYECKHIE
coeauHeHus. HykiienHOBEIE
KHCJIOTBI: COCTaB, CTPOCHHUE U
OuoJsIorn4ecKas poJib

[TpakTuyeckas padora Ne 4.
Pemenne

AKCIIEPUMEHTAJIbHBIX 3a71a4
1o Teme "A3oTcoaeprKaiiue
OpraHUYeCKUe COeTUHEHU"

[IpaxTnueckas padora Ne 5.
Pemenue
AKCIICPUMEHTAIIbHBIX 337124
o Teme "Pacno3naBanue
OpraHNYeCKUX COeTMHEHUN"

KonTponbhas padbota no teme
"A3oTcoaepxaliue
OpraHu4ecKue coeAuHeHus"

bubnunoreka LIOK
https://m.edsoo.ru/521d1431

bubnunoreka LIOK
https://m.edsoo.ru/8e3c02d1

bubnunoreka LIOK
https://m.edsoo.ru/bde3fdf6

bubmmoreka IIOK
https://m.edsoo.ru/ce561bc?

97

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOIbI X
CUHTE3a —IOJIMMEPU3als U
MOJUKOHJICHC AU

bubmmoteka IIOK
https://m.edsoo.ru/7aa63ebd

98

99

[Tmactmaccel. YTunuzamus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypaJbHbBIN
CUHTETUYECKHE KAYUYKH.
Pesnna

but6mmorekxa [IOK
https://m.edsoo.ru/82242e0f

bu6nunorexa LIOK
https://m.edso0.ru/246103ec
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100

BonoxkHa: HaTypanbHBbIE,
HCKYCCTBEHHBIE,
cuHrernueckue. [lomumepsl
CIELUAIbHOTO Ha3HAYEHUS

bubnunorexa LIOK
https://m.edsoo.ru/5963a601

101

[TpakTuyeckas padora Ne 6.
Pemenue
AKCIICPUMEHTAIbHBIX 33724
o Teme "Pacno3naBanue
IUIACTMACC ¥ BOJOKOH"

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMAaTU3aLMsI U3YYEHHOT O
MaTepuaia 1o TeMe
"BpicOKOMONEKYISIpHBIE
coenuueHus"

bubnunoreka LIOK
https://m.edsoo.ru/6a22b1e8

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bubmuorexa [JOK
Xumuyeckui aneMent. M30Tomnsl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnuoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOH(DUTYPALIUU
5 aTOMOI]: BJIeMeHTOBCI:S OZEOBHOM u 1 bubmorexa HOK
. https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnunorexa [JOK
DNeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
7 XUMHYECKUX 31eMeHToB J[. U 1 bubmorexa HOK
o . https://m.eds00.ru/16957c01
MeHeneeBa, CBsA3b C COBPEMEHHON
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHUYECKUX IJIEMEHTOB U 1 bubmorexa HOK
https://m.edsoo.ru/f8468927
00pa3zyeMbIX UMH MPOCTHIX U



https://m.edsoo.ru/59c112ee
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CJIOKHBIX BCUICCTB 110 I'pynIiaM 1
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

9
3HAHUM 110 TEME https://m.edso0.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM cBs13U. BomopogHas Bubmaorexa ITOK
' P https://m.edso00.ru/5a8072af
CBA3b. MeXMOJIEKYIIsIpHBIE
B3aMMO/ICHCTBUS
BanieHTHOCTB 1 BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBiaeHUss 0 KOMIUIEKCHBIX
12 COEIMHEHUSAX: COCTAB U bubmmorexa LOK
' https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubnnorexka [JOK
KPUCTAJNINYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOICTBA BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmmorexa HOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIC paCTBOPHI: HACKHIIIICHHBIS
15 Y HEHACHIIIIEHHEBIE, PACTBOPUMOCTD bubnnorexa LIOK
Y P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmoreka [JOK

pacTBOpOB

https://m.edso0.ru/328e653a
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Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA

bubmuoreka [JOK

17 pacTBOpEHHOTO BeliecTBa, https://m.edsoo.ru/785e0ab4
"MoJiipHas KOHIleHTpanus"

18 Knaccudukanus 1 HOMEHKIATypa bubmumoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucreMaru3anus 1 0000IIeHIE bubmuorexa [JOK
3HAHUM 10 TEME https://m.edsoo.ru/8d2c6a3a
KontposbHas paboTa mo temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucreMa bubnnoreka [JOK
XAUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Kiaccudukanms XuMuaeckux
peaKunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXpAHEHUS MacChl BEIECTB; 3aKOH https://m.eds00.ru/6335cdd2
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU
MIPU XUMUYECKHUX PEAKITHSIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peaknuii. TepMoxumuveckue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruncnenus no ypaBHEeHUSIM

23 XUMHUYECKUX PEaKLUi u bubmmorexa [TOK

https://m.eds00.ru/87b13954

TEPMOXUMHUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHYECKOU peaKIinu, eé

24 3aBUCUMOCTD OT Pa3JIMYHBIX

¢dakropoB. Katanus u karaau3aTopbl



https://m.edsoo.ru/785e0ab4
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I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[IpakTuyeckas padora Ne 1 o Teme
26 "BiusiHue pa3nuvHbIX (GaKTOpPOB Ha bubmmorexa LHOK
p . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OO6parumbie 1 HEOOpATUMBIS bubnnoreka [HOK
peakuuu. XuMHUYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
08 "BrnusiHue pa3nuyHbIx GaKTOpOB Ha bubnuorexa [JOK
MOJI0KEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IHLEI),Ie 1 ci1a0bble JIEKTPOTUTHI bubmorexa LHOK
P ' https://m.eds00.ru/5f766bdf
Crenens Auccoanuu
HNonnoe npoussenenue Boabl. Cpena
30 BOJIHBIX .’ECTBO (I)IB Bomo Ho Hmpﬁ " bubmmorexa [JOK
g P POB. BOROPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 1} (I)[fexafo ue B aCTBz)l ax bubmmorexa [JOK
P . P p https://m.edso0o.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XHUMHUECKUE PEAKIIUU B paCTBOPaxX bubmmorexa [TOK
P 1 P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxxHeilnre okUCIUTENU U bubmmorexa [OK
peaKttn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubnnorexa [JOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
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35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2

36 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa LIOK

p https://m.eds00.ru/5a859d16

37 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmorexa HOK

AT p https://m.edsoo.ru/5afa265d
Cucremarusamnus 1 00001IeH1E
38 3HAHWH 110 TeMe " XUMHUYECKUE buGnnorexa [IOK
| https://m.edsoo.ru/c161eb85
peaku

39 KonTponbhas padota no teme bubnuoreka [IOK
"Xumuueckue peaxiuu" https://m.edsoo.ru/a8a0a930
ITonoxeHue HEMETAILIOB B
[Tepuoanueckoii cucreme

40 XUMHUYECKUX dieMeHToR /1. M. bubmuorexa [JOK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHHUS X aTOMOB. Du3nueckue
CBOICTBa HEMETAJLIIOB
ANOTponus HEMETaIOB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa bubmmorexa LIOK

pHMep PO, CEPEL, p https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubnnorexka [JOK
XMMHUYECKHE CBOMCTBA. ['napuibl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIOCOOBI OTYYCHUS, PU3UIECKUE H bubmmorexa [OK

i L https://m.edso0.ru/4e223795
XUMHAYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
bu6mmoreka [JOK
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUSI

TraJIOrCHOB

https://m.edsoo.ru/6b3255e6
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JlabopaTopHble 1 IPOMBIIIIICHHBIC
CIOCOOBI MOJTYUCHHSI [aJIOI€HOB.

bubmuoreka [JOK

45
[IpumeHeHne rajoreHoB U ux https://m.edso00.ru/6971aca4
COETUHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue
46 SKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorexa [IOK
" P | https://m.edsoo.ru/8b26fecd
I'amorensl
Kucnopon: nabopatopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
47 MOJTy4YeHHUsI, PU3NICCKUE U bubmmorexa LOK
7 ’ . https://m.edsoo.ru/c8abc36a
XAMUYECKHe cBoKMcTBa. O30H.
[IpuMeHEeHHEe KHCI0pOo/ia U 030Ha
bu6mmoreka [IOK
48 0)
KCHABL I TIEpOKCHIRT https://m.edsoo.ru/5¢8816a0
49 Perienne 3aga4 pa3IMyHbIX TUIIOB bubmorexa HOK
atp https://m.edso0.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 CH(I;)CO6BI MOJIyYEHUs (;I/ISI:/I‘IGCKI/IC u bubnuorexa LIOK
YACTI, https://m.edsoo.ru/46afae16
XHMHYECKHE CBOMCTBA
bu6mmorexa [IOK
51 CepoBoaopo, ¢
POBOZIOPOIL, CY b GHEL! https://m.edso0.ru/7¢c875999
Kucnopoxaconepkamimue coe JHHEHUS
52 cepul gCO6€HHF())CTI/I CBOMCTB CEPHOM bubmorexa HOK
PEL. P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padbora Ne 5. Pemenue
53 SKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmorexa LOK
" P . f,l https://m.edsoo.ru/0afb05e4
Cepa u e€ coemuHEeHUs
54 A30T: HaX0XJACHUE B IPUPOJIE, bubnmnoreka [JOK

CITIOCOOBI MOJIy4YCHH, (I)I/I3I/I‘-IeCKI/IC n

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnopozconepxaniue coeTMHEHUS

bu6mmoreka [IOK

55 . Ocob i
asota UCO CHHOCTH CBOHCTS https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubnnoreka [HOK
COCTMHEHUI. A30THBIC YA0OpEHUS https://m.edsoo.ru/129f5059
dochop: HaxXOXKIEHHUE B IPUPOJIE,

57 CocoObl NOTy4YeHUs, PU3NUECKUE U bubnnorexa [HOK
XUMHUYecKue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl docdopa,

58 dhocho c((i)) eq;KaI: ne kuciotel. Conu bubamorexa LOK

p I“[ prratt ’ https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 [Tpumenenne dhocdopa u ero bubnnoreka [JOK
coenunennii. Dochopusie ynoopeHus https://m.edsoo.ru/a218070a
ITpakTryeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.eds00.ru/8175ac3f
"A30T 1 gocop u ux coenuHeHus"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 AJIOTPONHbBIE MOAU(UKALINY; bubnnoreka [JOK
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/leb19f9e
MIPUMEHEHUE
Oxkcup yraepoaa(ll), oxcn

62 ne I([)yel;(l\I/)) . (OJ'I)BHaSI KiCHOTa u bubmmorexa [OK
Y POl e https://m.edsoo.ru/dba58adf
e€ conu

b K

63 Pemenwne 3a1a4 pa3nuyHbIX TUIIOB nommorexa O

https://m.eds00.ru/6029b609
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Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CIocoOBI MoJydeHus, pu3nueckue u bubmmorexa [JOK
YHACHIA, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcun kpemuusi(1V), kpemuuenas bubnunoreka [HOK
KHCJIOTa, CUJIMKATHI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €TO bubnmoreka [JOK
66 coequHenuii. CTeKo, ero https://m.edso0.ru/393cdac0
MOJy4YE€HUE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3aMvHbBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 00001IeHNE bubnmnoreka [JOK
3HaHui o teme "Hemeraninr" https://m.edso0.ru/6e864db5
69 KonTponbhas padota no teme bubnnorexa [JOK
"Hemeramisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHON bubnunoreka [JOK
paboThI, KOPPEKITUS OMINOOK https://m.edso0o.ru/2b7e9510
[Tono>xeHue METaNIOB B
Ilepuonnueckoi cucreme
71 XAMUYECKHUX DJIEMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16c¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MetasuioB. [IpuMeHeHne MeTanioB B bubmmorexa [JOK
P https://m.edso00.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnuorexa [JOK

METAJlJIOB

https://m.edsoo.ru/42b872e3
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bubmuorexa [JOK

74 Pemtenue 3amay pa3iiMuyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
75 HanpspkeHuii MetayuioB. OO0mue buGnnorexa LIOK
p ' https://m.edso0o.ru/94eb377a
CHOCOOBI OJTYyYEHUS] METALIOB
OO01mas xapakTepucTHKa METaJJIOB
|A-rpynnel [lepruoauueckoii cuctemsl
XUMHUYECKHUX IeMeHTOB. Hatpuii u bubnuorexa [JOK
76 .
Kaluii: mony4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XMMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN
OO01mmas xapakTepucTHKa METaNIOB
[lA-rpynmst [lepuoanueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
77 Maruuii 1 KaJIbLIUNA: [IOJIYYEHUE Bubmorexa ITOK
$ oIy N https://m.edso0.ru/7c3e49c0
(u3nyecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U MX
COEMHEHHI
78 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9
AnroMuHU: nony4yeHue, Gpusnueckue
79 Y XMMUYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.eds00.ru/0e79b266
MIPUMEHEHHE
AMpoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUAPOKCOKOMILUIEKCHI aTFOMHUHMS, UX https://m.edso00.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3amay pa3nuvHBIX TUIIOB
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[TpakTuyeckas padora Ne 7. Pemenue

bubmuoreka [JOK

82 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
ORETIED A0 https://m.edso0.ru/27adaf43
Mertasibl TJIaBHBIX TTOATPYIII
OO01mas xapakTeprcTHKa METaJJIOB
83 no6ouHbIX moarpynn (B-rpymm) bubnmoreka [JOK
[Tepuonnueckoit cucTemsl https://m.eds00.ru/610d7431
XUMHUYECKUX AJIEMEHTOB
DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA
84 XpOMa U €ro COeIMHEHNN, UX bubmmorexa [IOK
p ’ https://m.eds00.ru/9911bef3
MIPUMCHCHUE
Baxneiimme coeiMHEHUST MapTaHIia.
85 [TepmanranaT Kaaus, €ro bubmorexa LHOK
p ) https://m.eds00.ru/039d69c8
OKHCJIUTEIIbHBIC CBOKCTBA
dusnyeckre 1 XMMUUYECKHE CBOMCTBA
86 JKele3a M €ro COSAUHCHUM. bubmuorexa [JOK
ITonyyenue u npUMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
Kemesa
dusnyeckre 1 XUMHUIECKHE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, NX bubmmorexa [TOK
’ https://m.edso0.ru/2bc0f954
MIPUMEHEHUE
dusnvecKkue U XUMHUYECKUE CBOMCTBA
88 IIMHKA U €T0 COeTUHEHNM, NX bu6mmoreka [IOK
IIpUMEHEHUeE. | UIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[IpakTnueckas padbora Ne 8. Pemenue
bu6mmorexa [IOK
89 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIIT
bu6mmoreka [JOK
90 Pemrenne 3a1a4 pa3inyHBIX THIIOB

https://m.edsoo.ru/a8b83d83
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O0001IeHYE ¥ CUCTEMATU3 AU

91 M3Y4YEHHOI0 MaTepuaa 1o TeMe bubmmorexa LIOK
HEYHCHHOTO MATep https://m.eds00.ru/e91fe975
Merannbl
92 KonrponsHas pabora o teme bubnuoreka [IOK
"Meramisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bubnnoreka [HOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOMYMBOIO Pa3BUTUS bubnnorexa [HOK
yenoBeuecTBa. [loHATHE 0 HAYUHBIX https://m.edso0.ru/080fe1f0
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hayunbie npuHIUITBEI OpraHU3aluu
95 XUMHUYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[TpombInIeHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUs] BaXKHEHUIIINX BEILIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY’KaroIien Cpebl H ero bubmmorexa [OK
Py p https://m.eds00.ru/9f11bf51
MOCJIE/ICTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKaA. bubnmnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
Xumus nuiy. Poias Xxumuu B
98 o0ecrnevyeHny MUIIeBOn bubmmorexa [TOK
B https://m.edsoo.ru/1f7b5bd2
6e30macHOCTH
99 Kocmernueckue u napdromepHbie bubnnoreka [JOK
cpeacTta. beiTtoBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
. bubmuorexa [JOK
100 Baxmweiimme cTpouTenbHbIE U

KOHCTPYKIMOHHBIC MaTCPHAJIbI

https://m.edso00.ru/61e69003
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XUMUS B CEJILCKOM XO35MCTBE.

101 Oprannueckue ¥ MUHEPAJIbHbBIC 1 E::f:;;fg;?ﬁ;: 1395874
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 1 bubmuorexa [JOK
3HaHUH 110 TeMe https://m.eds00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumusi; yrayonennoe ooyuenue, 11 kinace/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Ypoxku xumun B 10 knacce. YrayOneHHBIN ypoBeHb. MeTondeckoe mocooue.
[Ipocsemenue. 2022 rox.

Metoauueckoe nocobue k yueOnuky B.B. Epemuna, H.E.Ky3bpmenko u nip.

Xumus 10-11 kimacc. Beptukans.2023

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI CETHU
UHTEPHET

[TpoektHbie 3ananusa. Xumus. 10 kinacc. OO0 I'noban-JIad

[Toarororka k EI'D mo xumun 1151 11 ximacca OOO"Doxchopa”

Ocnogsel noarotoBku Kk EI'D mo xumun miia yyamumxcst 10-11 knaccos. UY 1O



"OmtafH-11IKO0JIa IIOATOTOBKH K dK3aMeHaM "YMHas mikosia"

http://school-collection.edu.ru/ - Enqunas komnexius nudpoBbIx

00pa30BaTeNbHBIX PECYPCOB

http://him.1september.ru/ - snexrponHast Bepcust ra3eTbl "Xumus" NIpUI0KEHUE K

"1 cenTsOps"

http://pedsovet.org/ - ITencoseT.org. )Kusoe mpocTpaHCTBO 0Opa30BaHHUSL.
HNuteprer-pecypc Xumus
COJICPKHUT TEOPETUUCCKHE U MPAKTUUCCKHAE MATEPHAJIBI JIJIsl TIPOBEICHUS YPOKOB,

BHEKJIACCHBIX MEPOIPUATUI

http://www.uroki.net/ - UROKI.NET. Ha ctpanumax sroro caiita Bl Haiizere
MOYPOYHOE U TEMAaTHUECKOE IJIAHUPOBAHUE, OTKPBITHIC YPOKH, CIICHAPUH
IIKOJIBHBIX MPa3IHUKOB KJIACCHBIC YaChl, METOINYECKHE PA3PAOOTKH, KOHCIIEKTHI

YPOKOB, 1abOpaTOpHbIC, KOHTPOJIbHBIE PAOOTH U MHOXECTBO JPYTUX MaTepUAIOB

http://festival.1september.ru/subjects/4/ - ®ectuBanb nmegaroruuyecKux UaeH

"OTKpBITHIHN ypok". PazpaboTku ypOKOB 110 XUMHUU

http://som.fsio.ru/subject.asp?id=10000755 - CereBoe 00beIUHEHIE METOIUCTOB



— 9TO CalT, NPeAHA3HAYEHHBIN JUIsI METOAUYECKON IMOIIEPKKHU YUUTEIICH -
IIPEIMETHUKOB. B HEM pa3MeIaroTcs pa3InyHble MaTepUabl [0 XUMHH:
METOMYECKHE pa3pabOoTKN yPOKOB, Ja00paTOpHbIE paOOThL, TECTHI U
KOHTPOJIbHBIE paOOThI, OJIMMITNAbI, BUAECOOIBITH, XUMUYECKHUE 3a/a4H,

I/IHTepHeT-yT-Ie6HI/IKI/I 10 XMMHHU U MHOTOC JIpYIroc

http://schools.perm.ru/ - Tlepmckuii ropocKoii MIKOIbHBIN mopTai. [lemaroru Ha
HOpTaJie CMOTYT HANTH Pa3paObOTKH YPOKOB M PA3IMYHBIX MEPOTIPHUATHIA, a TaK ke

nocjeaHue HOBOCTHU B cpepe oOpazoBanus [lepMckoro kpas

http://www.alhimik.ru/ - AJIXUMUWK. DaeKTpOHHBIH )KypHAI IS
Mpero/iaBaTesiel, MKOJILHUKOB U CTYICHTOB, U3y4aloluX XUMHUI0. BkitoyaeT
METOIUYCECKUE PEKOMEHIAINH JIJIs YIUTEICH XUMUH, CIIPAaBOYHUKH, Ororpadun
BEJIMKMX XUMUKOB, pa3neisl 'Becenas xumud", " Xumusa Ha KOKAbIA 1€HB' 1

MHOT'0 JIpyTOi UHTEPECHOU U MOJIe3HOU HH(pOpMaIUU

http://www.chemistry.narod.ru/ - Mup xumuu. CoaepkuT XUMHUIECKHE
CIIPAaBOYHUKH, HICTOPUIO CO3JIaHUS Y PA3BUTHS IEPUOIUYECKON CUCTEMBI
AJIeMEHTOB (cchuka "Mys3eit"), omucanue XUMHUECKUX OMBITOB C PA3JIMYHBIMU
AJIIEMEHTaMM, CBEJICHHS U3 OCHOBHBIX 00JacTeil XUMHUU (OTpaHuYecKas,
arpoOXUMMsl, TEOXUMHUSI, SKOXUMHUS, aHATUTHYECKasT XUMHUSI, POTOXUMMUS,

TEPMOXUMHUS, HePTEXUMHUS ), pa3e XUMUIECKUX HOBOCTEH, CCHUTKH Ha



noJie3HbIe pecypcesl IHTEpHETA U T 4.

http://hemi.wallst.ru/ - Xumusi. O6pa3oBaTenbHBINA CAUT IS IKOJIBHUKOB U
CTYIIEHTOB. DJICKTPOHHbBIN YUCOHUK 110 XUMHH JIJISI CPSTHEHN IIIKOJIbI, IIPUTOTHBIH
JIJTS1 KCTIOJIb30BaHUSI KaK B OOBIYHBIX, TAaK M B CIICIIUATTU3UPOBAHHBIX KJlaccax, a
TaKOKe JIJIsl MIOBTOPEHUSI MaTepualia B BEIITYCKHOM KJIACCE U JUISI HOATOTOBKH K
sk3aMeHaM. Ha caiiTe omyOinKkoBaH psij| IPUIOXKEHUI: Tabiauna Meneneesa,
Ta0JIHIIA IITEKTPOOTPULIATEIIBHOCTEH AIIEMEHTOB, AIICKTPOHHBIC KOH(PUTYpaIiu

9JICMCHTOB U IpP., 4 TAKXKC 3aa491 IJI1 CAMOCTOATCIBbHOTO PCIICHMA

http://www.college.ru/chemistry/ - Otkpeitbiit Kostemk: Xumus. DIeKTPOHHBIH
Y4eOHUK 10 XUMUHU (HEOpraHWYeCcKas, Opranndeckas, siaepHas XuMusl, XUMHS
OKpY’KaroIIel cpeibl, OMOXUMHUS ); COJECPKHUT OOJIBIIOS KOJTUISCTBO
JOTIOJTHUTEIHPHOTO MaTepraja. Y4eOHUK COITPOBOXKIACTCS CIIPABOYHBIMHU
Ta0JIUIIaMH, IPUBOIUTCS TTOJAPOOHBIN pa300p THUIOBBIX 3aj1ay, IPEACTaBICH

00JIbIIION HA0OP 3a7a4 JJI1 CAMOCTOSTEIILHOTO PEIICHUS

http://www.chemistry.ssu.samara.ru/ - Opranudeckast XUMHs - YICOHHK IS
CpefHel MKOobl. B yueOHHMKe N3aratoTcsi TEOPETHUECKHUE OCHOBBI OPraHHYECKOM
XAMHH U CBEJICHUS 00 OCHOBHBIX KJIaCCax OPraHUYeCKUX BEIeCTB. [IpUBOISTCSA
PEKOMEH/IAINH 110 PEIICHHIO 3aa4. YUeOHbIe TEKCThI COMPOBOXKIAIOTCS

OO0JBIINM KOJIMYECTBOM I'papUuECKUX MIUTIOCTPALIUI U aHUMAIUi, B TOM YHCJIe



TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html - DnexTponnsie
y4€OHHKH 10 0011Iel XUMUHU, HEOPTaHUYECKOM XMMHUU, OPTaHUYECKON
xumuulIpenocTaBisIOTCS CpaBOYHbIE MaTEpUAIIbI (CIOBAPh XUMUYECKHUX
TCPMHUHOB, CIIPABOYHEIC Ta6J'II/IHI>I, 6H0rpa(1)1/m BCIIMKNX XUMHUKOB, UCTOPHUA

XI/IMI/II/I), d TaKIKC TCCTOBLIC BOIIPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumudeckasi cTpaHUYKa
SApocnasckoro llenTpa TenekoMMyHHUKaU 1 THHOPMAIIUOHHBIX CUCTEM B
06p330BaHI/II/I. 3az[aqH AL OJIMMITHA/ 110 XUMHH, OITMCAHUC HHTCPCCHBIX
XUMHUUYCCKHX OIIBITOB, CJIOBAPb XUMHWYCCKUX TCPMHHOB, CBCACHUA U3 I'COXUMHUHU

(MPOUCXOKICHUE U XUMUUYECKHUIM COCTAaB HEKOTOPHIX MUHEPAJIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O0pa3oBaTeIbHBIi
cepBep TecTupoBanus. becmaarnoe on-line TecTupoBaHue Mo XUMHH, TPEOYET
perucrpanuru B CUCTCMC. TectoBBIC 3aJaHuA BKIIFOYAKOT B CC6$I COCTAaBJICHUC
ypaBHEHUH U BBIOOP YCIOBHI MPOBEICHUS XUMUYECKUX PEAKITUH,
KJIacCU(UKAIIMIO DJIEMEHTOB U CJIOKHBIX BEILIECTB, BOMPOCHI IO CTPYKTYype
MOJICKYII, KOJIMYECTBEHHBIN pacdeT p€arcHToB, CIOCOOBI I/I,Z[CHTI/I(bI/IKaHI/II/I

BEILIECTB
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