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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbpHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TroOCyJapCTBEHHOM
obpazoBarenbHoM cranHaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XHUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnONOXKeHHW «CTparerum pasBUTHS BocOUTaHuA B Poccuiickoit
Oepnepanuun Ha niepuon 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 No 996 - p.).

XUMHsSI HA YPOBHE YIUNIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTO oOpa3oBaHusi ywamuxcs 10-11  kmaccos.
N3yuenue mpeamera, pealM3zyeMoe B YCIOBUAX JIU(DPEepeHIMpPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BaHO oOOecneunTh o0O0IEe00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB MIKOJbI, HEOOXOAUMYIO IS
aJanTaiyuy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodeccuoHalbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpaMme 1o XuMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, ColepkKaHus,
pe3yJbTaToB OOy4YeHUs M TPeOOBaHUN K YPOBHIO TMOJATOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJSIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIyYeHUE MPEICTaBICHUS O LeJAX, COJAEpX aHuu, oOIed cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHs 00ydaroUIUXcsl CpeiCTBaMu MpeAMETa,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTopas npeaycMaTpUBaET
ONpeNieJICHHe: NPUHIUIIOB CTPYKTYPUPOBAHUS M TOCJEI0BATEIbHOCTH
M3yUYeHUs] y4eOHOTro MaTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTUK; TOJIXO0JI0B K (DOPMUPOBAHUIO COJEPKATEIbHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaroImuXcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma aJig yriryO0JIEHHOTO U3YUYEHUSI XUMUU:



e YCTAaHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJAEpKaHHE, 00sSI3aTeIbHOE
JUIS W3y4YeHUs B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue yuyeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3yYEHHUs IIpeaMeTa
Ha yriIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TakXke C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  OOYyYarolerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XHMHUHU NPELyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOM MpOrpaMMoOM MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» ocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABIISIFOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyasibHbIMM TnosnoxkeHusmu ProC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJEHHOIO YpOBHEW B CHUCTEME
nudpepeHInpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEro OO0mIero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJIEHHOTO W3Yy4YeHMs HaNpaBlieH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIIIyOJIeHHe TEOpPEeTHYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHbIN MPoduih
oOy4eHHsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO K miuaHUpPyEeMbIM pe3yJibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydyeHue rmnpeameTa «XuMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroummxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMK y4eOHOTO TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  MEATETBLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
SBIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipyu onpeneneHuu NoaXo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cUcTteMa
3HAHMM MOJy4YaeT ONPEAeIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PaKTOIOTMYECKOrO
Marepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3ydeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHHUS U YTIIyOJICHUs
IIPEACTABICHUA O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuku. W3ydeHue mnepuoamyeckoro 3akoHa u llepmoamueckon
CUCTEMbl  XMMHUYECKHUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3yuenue
TUMOB  peakuuil  JomojiHAeTcs  (POpMHUpOBAHMEM  MPEIACTABJICHUN 00
IEKTPOXUMHUYECKUX IPOLEcCax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN yaenseTrcs oco0oe BHUMaHKE BOPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMil.

Oco0oe 3HaueHue HMEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS JIJIsl KJIACCOB OMpeeIEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOuel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXHbIE IpeaMeThl. Tak, Hanpumep,
B COJEpPKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuaina mno obmei xumuu. [Ipu
U3y4YCHUU TIpeMeTa B JAaHHOM Cllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHbl COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEp)KaHMM IpeaAMeTa Il KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBUINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEPY, TaKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKJICHUHOBBIE
KHUCIIOTBI U Apyrue. I[Ipn 3TOM 3HaHHA O COCTaBE M CBOMCTBAaX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MartemaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyenun ydeOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHero oOiiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7a4eil MepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3ydeHHUs NpeaMeTa Mpernosiaraet
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TPENCTABICHUWA: O MAaTEpUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poim B oOecreueHuu
YCTOMYMBOIO  pa3BUTHUA  YEJIOBEYECTBA: B  pEHICHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJIbTypbl YENOBEKa, a TAaKXKE JKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpelIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMUX B OCHOBE XUMMUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTaJIbHbIX
IIOHSATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIHX
HAYYHBIX TPUHIUIIAX XUMHUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsl OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HAHWS,
HEOOXOJUMBIX JJII MPUOOPETCHHS YMEHUN OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN ISATEIIHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
(GyHKUIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS»  Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOpPETAIOT TaKue LU U 331a4H, KakK:

BOCIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH IPHUPOIBI,
YBOXKCHHS K TMIPOLECCY TBOPYECTBA B O0JACTH TEOPETUYCCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHWIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHUTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIEYETIOBEYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPUYECCKHIX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MpodecCuOoHaIbHON U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOMN KYJIBTYphI, MPHOOPETEHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJIOTUIECKON JeSITETbHOCTH.

OO0mIee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero obpasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hemento), B 11 kmacce — 102 yaca (3 gaca B HEJEIO).



COJAEPKXAHUE OBYUYEHUSA
10 KITACC
OPI'"AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HAaYEeHHWE OPraHUYECKOM XHMMHUH, TNPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COETHMHEHHMIA.

OJEeKTPOHHOE CTPOEHUE aToMa YIrJepojAa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHUYECKUX COENMHEHMSIX. TUMbl TUOpHAM3AIMM AaTOMHBIX opOuTanen
yriepoaa. Mexanu3mbl 00pa3oBaHus KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHHs aTOMHBIX OpOHUTaledl, ©- U T-CBSA3M.
OpuHapHasi, ABOMHas M TpoHHas cBs3b. CHocoObl pa3pbiBa CBSA3EH B MOJEKYJax
opranuyeckux BemecTB. I[loHsTHE O CBOOOAHOM pajgukane, Hykieopuie u
anexTpodue.

Teopuss crTpoeHuss oOpraHudeckux coeauHeHnt A.M. byrtnepoBa w
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUHU CTPOCHHMSI
OpPraHUYECKUX COeNMHEHUH. MoeKysipHble U  CTPYKTypHbIE  (HOPMYIIBI.
CrpykTypHble (GOpMYyJbl pa3IuYHBIX BHUIOB: PpPa3BEPHYTAs, COKpaUIEHHa,
ckenetHass. M3omepus. Bunabl wn3oMeEpUM: CTPYKTypHas, MNPOCTPAaHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KiIaccupUKAIMU OpraHUYecKux BemiecTB. [loHsTHe o
byHkunoHanbHOM rpymnmne. I'omomnorus. ['omonoruueckue psanpl. CucreMaruyeckast
HOMeHKJIaTypa opranundeckux coeauHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEIbHBIX MIPEICTABUTEIIEH.

OcobenHocty M KiaccuuKaiys OpraHndeckux peaxuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKIIMA B OPTAaHUUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpaIICHUI:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCcKHX BEIIeCTB M MaTepuajaMd Ha HUX
OCHOBE, OMNBITHl [0 MNPEBPALIECHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyIJIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpTraHUYECKUX BELIECTB.

YrieBoaopoasl.
Ankanpl. ['oMomornueckuii psj ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30Mepusl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-



ruOpuan3aius aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
AJIKaHOB.

XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, W30MEpPU3aLINH,
JETUAPUPOBAHUS, IUKIN3ANHU, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUsI U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIATypa u nzomepus. OcoOEHHOCTH
CTPOEHUS M XUMHUYECKUX CBOMCTB MaiblX (LUKIONPONAH, UUKJIOOYTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKI0aIKaHoB. CrocoObl MOMy4YEHHUS U
IIPUMEHEHUE [UKIIOAIKAHOB.

Aunkenbl. ['oMonornueckuii psiji ajakeHoB, oOmias GopMyra, HOMEHKIIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ alKeHOB, SpP*-
ruOpuan3anusi aTOMHbIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (nuc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIUU IPUCOCAUHEHHUS, 3aMEIICHUS B O-ITOJIOKECHHE
IIPU JBOMHOM CBSI3M, MOJMMeEpH3alnu U OkucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBsI3b. CrOCOObI MOJYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposaruwie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHHSI U XUMUYECKHUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilomumepuzamus
COMpPSKEHHBIX JUEHOB. CrIOCOOBI MOJTy4YeHUsI U MPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKUHOB.
XUMUYECKHE  CBOMCTBA:  pEaKUMU  IPUCOEAUHEHHUs, JUMEpPHU3ALMA U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIHNX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHBIE peaKIluu Ha TPOHUHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKWHOB.

ApomaTudeckue YriaeBoaopoasl (apeHsl). ['omMojoruueckuili psifi apeHoB,
oOmast popMysa, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKybl Oenzona. Duzmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEaKUWd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpeacraBienre 00 OpPUEHTUPYIOIIEM JIEHCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpEe aJKWIbHBIX PaTUKajoB, KapOOKCHUIHHOH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOTyUYeHUs U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.



[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
NEPETOHKa, KPEKUHT (TePMHYECKH, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyecKas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YIJIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHs] TaloTéHa Ha THAPOKCOrpyNIy, HUTPOrpynmny, HaHOTPYIIILY,
amuHOrpynmy. /JleficTBHe Ha TaJIOTEHIPOU3BOIHBIE BOJHOTO M CIIHPTOBOIO
pactBopa mEnoyn. B3anMoaeincTBue NHUrajaoreHajakaHOB C MArHUEM W IIMHKOM.
[TonsiTne 0 METaJI0OPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3oBanue
raJjloOr€HIPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHHKE M TMpPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJIEBOJAOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCICTBUE alleTHIIEHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX)eHUe
yriepoja MW BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, IOJYYEHHE OTUJIEHA U
U3y4YE€HHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoyekuusMu «HepTtb» n «Yromby, ¢
oOpa3llaMM IUIaCTMacCc, KayuyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YTJIEBOJOPOIOB U TaJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepxaiiue oprannyeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJekya (Ha mpumepe
METaHoJIa W H3TaHona). l'oMonormueckuid pdan, obmas Qopmyna, u30Mepus,
HOMEHKJIaTypa U Kilaccuukanus. @Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHUPTOB. BoopoaHble CBSI3M MEXAY MOJIEKYJIaMH CIIHPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JerUuApaTalud, OKHUCIEHUs,
B3aUMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrnocoObl TOMy4YeHUS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOEHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaToMHbl€ CHHMPTHI — JTWICHIVIMKOJIb W TIULEpUH. PU3HUECKHE U
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHHS, B3AUMOJICHCTBHE C OPraHUYECKUMU
U HEOPraHWYECKHMMM KHCIOTaMH, KayeCTBEHHAs pEaKUuss Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEICHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOMyYeHHUS U TMPUMEHEHUE
MHOT'OaTOMHBIX CIIUPTOB.



®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonpHOrO simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['OMOIOTHYECKUE PSIbl AIbJECTUIOB U KETOHOB, 0OIas
dbopmyna, m3oMepuss W HOMEHKJIaTypa. (DU3HUECKHE CBOWCTBA AallbJICTHUAOB M
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuU
npucoeanHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTHUbI.
Crioco0b!I oJTy4eHus: ¥ MPUMEHEHHUE abAETUA0B U KETOHOB.

OOHOOCHOBHBIE TTpeENbHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMEHKIIaTypa. Pu3nuecKue CBOMCTBa
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHble CBS3M MEXITY
MOJIEKYJIaMH KapOOHOBBIX KHUCIOT. XMMHUUECKHE CBOMCTBA: KUCIOTHBIE CBONCTBA,
peakuusi >TepUPHUKALNU, PEAKIUU C YYaCTHEM YIJIEBOAOPOJHOIO paJvKala.
OcoOEeHHOCTH CBOMCTB MYypaBbUHON KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HENpPEAENbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHUCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCUKapOOHOBBIX KUCJOT. [IpeacraBurenu BbICHIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEMHOBAs, JUHOJIEBAS,
JuHOoNeH08as KUcnoThl. CocoObl MOTyYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonoruueckuit psn, oOmias dopmysa, U30MEpHUs |
HOMEHKJIaTypa. PU3NUeCKMEe W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOHW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 11enoYHor cpenie. OCOOEHHOCTH CBOMCTB KMPOB, COAEPM AIIMX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUpPO/IE.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBUE.

OO61mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, -
U TonMcaxapusibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA W HaxOoXxAeHHE B npupoje. POTOCUHTES.
XUMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIMU C YYACTUEM CHUPTOBBIX U aJIbJIETUIHOU
rpymnI, CIOUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIIOKO3bI, €&
3HAUEHUE B KU3HENEATEIbHOCTH Opranusma. Jucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaKOIIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuabl. [ uaponus
nucaxapuoB. Haxoxxenue B npupoje u npuMeHnenue. Ilonucaxapuapl: kpaxmai,
NIMKOT€H M 1eiunojo3a. CTpoeHue MakpOMOJIEKYJ Kpaxmaja, TIJIMKOTeHa U
HeJUTroNo3bl.  PU3MYECKME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: TMApPOJIN3, KaYECTBEHHas PEakius ¢ MOAOM. XUMHUYECKHUE



CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOdydeHUue 3PUpoB 1eutoao3sl. [loHsTre 06
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCTepUMEHTAIbHBIE METOABl H3YYECHHsI BEIIECTB M HMX MPEBpAIICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE ITaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIIEHHUE ASTHJIOBOTO CHHpPTa IUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHANIOB), KAueCTBEHHBIC pEAKIUM Ha ajbJETHAbl (C THUAPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEICTBHE pacTBOpa TINOKO3bl ¢ ruiapokcugom menu(ll), Bzaumoneiicrsue
Kpaxmaja ¢ MOJOM, PEUICHHE IKCIEPUMEHTAIbHBIX 3a1ad 1o Temam «CrupThel U
(denonb, «KapOoHOBBIE KUCTOTBI. CIIOXKHBIE 3(PUPBD».

A3o0Tcoaep:Kaliue OpraHnv4ecKue coeJuHeHu .

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUyecKue U apoOMATHUYECKUE, TIEPBUYHBbIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmysia, U30MEpHsi, HOMECHKJIATypa U (hU3NYECKue
cBOMcTBa. XMMHUYECKOE CBOMCTBA anu(paTUUCCKUX aMHUHOB: OCHOBHBIC CBOMCTRA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHUHOB C A30THUCTOM KHCJIOTOM.
Conu aJIKuIaMMOHHUSL.

AHUIMH — TpeACTaBUTEIb aMHHOB apomaTuyeckoro psjga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHmIMHA. KauecTBeHHBIC peakiiun Ha aHWIMH. CrocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuiIMHA U3
HUTPOOEH3071a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMHMHOKHUCJIOT: TJIMIMH, ajJlJaHuH. @Ou3ndeckue CBOMCTBA  aMHMHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJEHCAuM, OoOpa3oBaHUE TENTUIHONW CBS3HU.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpPETHUYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBONCTBA OCJIKOB: THUAPOJIN3, JCHATYpaIus,
KaueCTBEHHbIC PEaKIINU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METOJbl HM3YyYE€HHS BEIIECTB M HX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypamus OEIKOB MPH HArpEBaHWH, IIBETHHIC
peakiun Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 33Jad 10 TeMaM
«A3zoTcoaepxamnue OpraHUYECKue COCTUHCHHUS u «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.



BbicokoMoJIeKY/ISIDHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALUS U TTOJIMKOHACHCAITHSL.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPOJ, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DI1IacTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypaiabHble (XJIONOK, MIEPCTh, MIETK), HICKyCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHELUATBHOTO Ha3HAYECHUS (Teduion, KeBJap,
3JIEKTPONPOBOJISALINE MTOJIUMEPHI, OMOpa3IaraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHUE C 0oOpa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB, PELICHUME JKCIIEPUMEHTAJIBHBIX 3adad Io Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOHY.

PacuérHble 3agaum.

HaxoxaeHue MOJeKyasipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJIIPHON  (pOPMYJIBI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) MPOIYKTOB
peakuuu W/WIM UCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (QOpMyJibl
OpraHMYeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MIOJIYYEHHUsI, OINpPENEIEHUE AOJM BBIXOJA MPOAYKTA PEAKIMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTaHUYECKOM XUMUU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHHE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJEINb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU yPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoOe COCTOSIHUE
BEIIECTBa, (PU3MUECKHE BEIMYHHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTb, SHEPTrus,
Macca.



buonorus: kimerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MeTaboIH3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOoTpOHBIM THUI THTAHUSA, OpPOKEHUE,
dboTocuHTE3, IbIXaHWE, OCJIKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

["'eorpadusi: mosie3HbIe HCKOMTaeMbIe, TOILINBO.

TexHOJIOTHS: THIIEBbIC IPOIYKTHI, OCHOBBI PAallMOHAJIBLHOTO ITHTAHUA,
MOJOIIIHE CPEJICTBA, MATEPUATBI M3 UCKYCCTBCHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMUH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AIIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCIIA. JDHEPIeTUUYECKUE YPOBHHU U
noAypoBHH. AToMHBIE opOuTanu. Kiaccudukaims XUMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DNEeKTPOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[Tepuoanueckuii 3akoH U Ilepuoguueckass cucteMa XUMHUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa. CBsA3bp nepuoanyueckoro 3akoHa u llepuoanueckoi cuCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  aATOMOB.
3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XUMHUYCCKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJOXKHBIX BEIIECTB IO TpynmaM W [epuoiaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMH4Yeckass CBs3b. BHIbl XHMMUYECKOM CBS3M: KOBAJICHTHAs, HMOHHAs,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIN. DHEPrUs ¥ JJMHA CBSI3U. [1osIpHOCTD, HAITPABJICHHOCTH U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coearuHeHUs X. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemecrBa  MONEKYJIApHOTO UM HEMOJEKYJSIPHOTO  CTPOE€HUA. [ HIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.



[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIICHTPAIIUA PACTBOPOB:
MAacCOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATILHBIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukainms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxuMuYeCcKue ypaBHEHUS.

CkopoCTh XUMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMyHbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Karanns u kaTanu3aTtopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOT0 paBHOBecUs. (DakTOphI, BIHSIOIMIME HA IOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIECHTPAIIMU BEIIECTB, YUYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass auccoruanus. CuibHbIE M CIa0ble  BJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienoyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponu3 coneit. Peakiun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeEToH 3JIEKTPOHHOro OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAIICHUN:
pa3lIoKEHWE TEPOKCUIA BOJOPOJA B IPUCYTCTBUM KATAIM3aTOPa, MOJAEIH
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHUue
Cpeapl PacTBOPOB C IMOMOIIBI0 WHIAWKATOPOB, W3YYEHUE BIIMSHUSA PA3JIAYHBIX
(hakTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTro
paBHOBECHS.

Heopranuuyeckast xumusi.

[Tomoxenne HemeraiwioB B llepuogmueckon cucremMe XUMHYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOEHUS WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopoa. Ilomydenue, guznueckue M XMMUYECKHE CBOMCTBA: PEAKIMHU C
MeTaJJIaMd M HEMeTaUlaMU, BOCCTAaHOBUTENbHbIE CBoOWcCTBAa. ['mapumbl.
TonIMBHBIE AIIEMEHTHI.



["amorensl. Haxoxnenune B mpupoje, COCOObI MOMydeHUs, (QU3UYECCKUE H
XUMHUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BakHelne KUCIOpoACcoIepKallne
COEUHEHHsI TayoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHS
rajioreHoB. [I[puMeHeHue rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xumudeckue cBomctBa. CepoBogopon, cyinbduasl. Oxcua cepoi(1V), okcun
ceprl(VI). CepHucras u cepHas KUCIOTBI U WX coiid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COeTMHEHMUI.

A3or. HaxoxaeHue B mpupoje, CHOCOObl MOMy4yeHus, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, CnocoObl MONMy4YeHUs, (PuU3NUecKue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucinota u e€ conu. I[lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ynoOpeHus.

VYraepon, HaxoXJIeHHWE B HpUpoje. AJUIOTPONHBIE  MOJIU(PUKALMN.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriaepona(ll), oxcun yrmepona(lV), yronenas kucimora u eé
colii. AKTUBUPOBAHHBIA YTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YTIEPOJOM, U €ro
COECIVHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJy4YeHHs, (PU3NUECKHE U
xumuueckue cpoiictBa. Okcuna kpeMuusi(1V), kpemMHHEBasE KHCIIOTA, CHIIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHnil. CTeKs0, ero NoJiy4YeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B Ilepuognueckon cUCTEME XUMUYECKHAX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OUEeK aToMOB MeTauioB. OOrmue
¢dbuznyeckue cBoiicTBa MeTauioB. IIpuMeHeHHe MeTalloB B OBITY M TEXHHKE.
CruiaBel METAJIOB.

DNEKTPOXUMHUYCCKUN Psifl  HampspkeHud MeTtawioB.  OOmue  crnocoOsl

MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTY PrHUsl, MMAPOMETAITYPTrUs,
anekrpometaiutyprusi. Ilonatue o koppo3uu metauioB. CrocoObl 3alUTBl OT
KOPPO3HH.

Oo6mass xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cHUCTEMBI
XUMUYECKUX OJJeMeHTOB. Hartpwii w xanuii: mnomydeHue, (U3NYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.



Obmas xapakrepuctuka metauioB |IA-rpynmer [lepunoguueckoit cuctembl
XUMUYECKAX DJJEMEHTOB. Marawii W KaJbIWi: TOJydeHHE, (U3HYECKUE U
XUMUYECKHAE CBOMCTBA, NPUMEHEHHE NPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.

ATIOMUHMN: TToTy4yeHue, GUu3ndecKkue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0o4HbIX mnoArpynn (b-rpymm)
[leproanyeckol CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCcuasl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomarthl, HX
OKHUCJIHTENbHbIE CBOMCTBA. [loilyueHrne u npuMeHeHre xpoma.

duznyeckue M XUMHYECKHME CBOWCTBA MapraHilia M €ro COCAUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonydyenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHuu. [loryuenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
UHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
u3yueHre oOpaslloB HEMETAUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOpPOJE, M3y4YeHHE KOJUIeKIMH «MeTamibl M CIUIaBbl», B3aUMOJEHCTBUE
HIEJIOYHBIX M IIEJOYHO3EMENIbHBIX METAJUIOB C BOJOM (BO3MOKHO MCIIOJIb30BAaHUE
BHJICOMATEPHUAIIOB), B3aUMOJECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
11eJI04eil, KaueCTBEHHbIE PEaKIMM Ha HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJJIOB, B3aUMOJECMCTBUE THIPOKCUIOB ATIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCJIOT U LIENOYEH, PEelIeHHe SKCIEPUMEHTANbHBIX 3a/1a4y M0 TeMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HOocPop U UX COEAUHEHUS»,
«MerTabl TJIaBHBIX TOATPYIID», «MeTayuibl TOOOYHBIX MOATPYIID).

X¥VMHUA U KU3Hb.

Posib xuMuu B oOecrnieueHun yCTOMYMBOIO pa3BUTHs yenoBeuecTBa. [lonstue
O HayyHbBIX MeETOAAX IIO3HAHUA M METOLOJIOTMUM HAy4YHOI'O0 HCCIIEIOBAHMUS.
Hayunble npuHOMNBI Oprasu3anuy XMMHUYECKOTO NPOU3BOACTBA. [IpoMbIneHHbIE
CHOCOOBI MOMyYeHHs BaKHEHIIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKa,



CEpHOM KHUCIOThI, MeTaHoJa). IIpoMbIuIeHHbIE CITOCOOBI MOJIYYEHUS] METAJUIOB U
CIUTABOB. XMMHYECKOE 3arps3HEHUE OKPY’KAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Ponp xuMun B 00ecieueHIH SHEPTETUUECKONW 0€30MaCHOCTH.

Xumuss ¥ 3I0pOoBbe UenoBeka. JlekapcTBeHHble cpenctBa. lIpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XWMHsI TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIC J00aBKU. Poib Xumun B
o0ecrneueHnH MHUIEeBOi 0€30MaCHOCTH.

Kocmetnueckne u mnapdromepHbie cpeicTBa. beitoBas xumus. [lpaBuina
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuMHus B CeNbCKOM X03stiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YI00PEHNUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIIO, KEpaMUKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHOMIOT M Y.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WM 00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMHU BEILECTB,
Maccel (00bEMa, KOJIMYecTBa BEIIECTBA) MPOJAYKTOB pEaKLUWH, €CIU OJHO U3
BEILIECTB HMMEET MpuMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peakluM, €clIM OJHO M3 BEUIECTB JAaHO B BHUJAE pacTBOpa C OINpeAeIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEILIECTBA B pacTBOpE, MOJIM BBbIXOJA MPOAYKTa pPEaKUHH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYeHUHM oOmed
HEOpraHW4ecKol XuMuM B 11 Kiacce ocylIeCTBISETCS Yepe3 UCIIOJIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK ¥ TOHITHH, MPUHATHIX B OTJAEIHHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEeOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUuoIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJIbHBIN Ta3,
busznyecKkre BeIMUMHBI, €AMHULIBI H3MEPEHHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kieTka, opraHusM, 3KOCUCTeMa, Onocdepa, MeTadoIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.



['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TOJIE3HBIE UCKOIAeMbIe, TOILTUBO,
pecypchl.

TexHOJIOTHS: XUMUYECKasi TMPOMBIIUICHHOCTh, METAJUTyPTHUsl, CTPOUTEIbHBIC
MaTepuabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIILICHHOCTS,
dbapmarneBTHUECKAS IPOMBINIJICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKHUX
IperapaToB, IPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, 3JICKTPOHHAS
IIPOMBINIJICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypeE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyYarONMMHUCST POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEAECTICHHIO; HATMYNE MOTUBAIUNA K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMAaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe pearu3aiu 00pa3oBaTeIbHON JESTEIHLHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITa [MO3HABATEJILHOM M MPAKTUUYECKON JesATEeIbHOCTU
oOydJaronuxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMaxX M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
XUMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YUEOHOU JNEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUST XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CThb pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSIHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOIIEM
aHanm3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEIAEHUE M IOCTYIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATEeTLHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COI[MAJILHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YUYEHHIO MPOQPECCH pa3IMdHOTo poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) ’K0JI0rN4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHHUA TJI00ATBPHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbLHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MMPUPOAONOI30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIAIIMX BPEHN  OKPYNKAIOUIEH
OPUPOIHON cpelie, YMEHHsS IPOrHO3MPOBaTh HEOJIAronmpUSTHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOW M COLIMAIBHOM
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSITH HJIEOJOTHUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'O MO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPY>KalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHUHM JJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHHUCTUYECKON HANpaBJICHHOCTH W BaXXHOM poJid B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYphl, B PEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBaHHBIE 3aKJIIOUCHHS Ha
OCHOBE HayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJBb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUN 1O XHUMHUHU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI MTPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBl MHUpPa H CHENU(PHKYy METOJOB TO3HAHMUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleoBaHNe, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpPCAJIbHBIC yUe€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBarone (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETYyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIEe AeiicTBHS

1) 6a30Bble JJOruvYecKune aeicTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIIME TMOHSTHS IS OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JUIA KJIACCH(PHUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B pPaccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BBIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4YEOHBIX IO3HABATENIbHBIX M MPAKTUUYECKUX 3a]ady,
MPUMEHSITh Ha3BAaHHbBIC MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEHIECTB U XUMHYECKHUX
pEeaKUnii;

dbopMyIMpOBaTh LIETHU U 33/1a4U UCCIICAOBAHUS, UCIIOIB30BATh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpMYJIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUSI U TPOBEJICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIAHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEparypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TIOCOOUS,
pecypcbl MuTepHeTa), aHanmu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MIPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMell: NPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMmyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEJI0OKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIATh C INPE3EHTAUUEH pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO WIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUT
XUMHUYECKOTO 3KCIEPUMEHTA, IMPAKTUYECKOM PabOThI MO HCCIEJOBAHUIO CBOWCTB
M3Y4YaeMbIX BEUIECTB, peaIu3aluyd y4eOHOro NpoeKTa, U GOpMyIHpPOBATH BHIBOJIBI
II0 PE3yJIbTaTaM IIPOBEAEHHBIX MCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble HeﬁCTBHH:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, OMpenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBATh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHGHUM YYEOHBIX U UCCIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CcMOCO0 HMX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIICCTBJISATh CAaMOKOHTPOJIb JCATEIBHOCTH Ha OCHOBE caMoOaHalHM3a M|
CaMOOILIEHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3ybTaThl OCBOCHUS MPOTPAMMEI IT0 XUMHUHU HA yTIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEero oOIero oOpa3oBaHUs BKIIOYAIOT CreU(UUECKre
JUTsl yaeOHOTO mpeaMeTa « XUMUsD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI IEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUM, BUJBI JIEITEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHUM B PA3IMYHBIX yUeOHBIX
CUTYaIMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyaITUAX, CBA3aHHBIX ¢ XUMueh. B
mporpaMme IO XHWMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3Yy4YCHHUSI.

10 KJIACC
[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXkaroT:



c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJIOTHYECKOM, IHEPTETUUECKON U
MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTepHasIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnn PalMOHAIBHOTO
MPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TaKKe DOKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC W BO30YXJIEHHOC
COCTOSIHUSI aToMa, TuOpuau3alsi aTOMHBIX oOpOuTaned, HOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YTIICPOIHBIN CKEIET, GyHKIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPOJA- U a30TCOAEpKAIINE OPraHUYECKUE COEOUHEHHUS], MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEBpallEHUs OHHEPruu TMpPHU XUMHUYECKUX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHMsI, O B3aUMHOM BJIMSTHUUA aTOMOB U T'PYIIIT aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN d(pdekThi, opueHTanTs! | u Il pona);
(aKTOJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BAaHUN BAXXHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
JEATCIBHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BO/ICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePa0OTKU HEPTH);

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIONIUE MOHSATUS MPH
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIMEHHBIX W CKEJIETHBIX) (hOPMYJT OPTaHUIECKUX
BEILIECTB;



COCTaBJISITh YPABHEHUSI XUMHYECKUX PEAKIMA U PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  MOCPEACTBOM  COCTaBICHHS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBJIMBATh MOJIENIA MOJIEKYJI OPTaHWYECKUX BEIIECTB JUIsl WILTIOCTpaIluu
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTAaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb MM Ha3BaHUS [0 CHUCTEMATHYECKOU
HomeHkiatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IpEeCTaBUTENICH OPraHWYeCKUX BEHIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTadbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MAaJIbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpPraHUYECKUX COCAMHEHHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHPOBAHHOCTh yMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. byTiepoBa jjisi 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

chOpMHPOBAHHOCTh  YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
AJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJeBOAOB (MOHO-, AW- W TOJIUCAXAPHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSMU
COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUd C MCIOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh, YMEHHUS TIOATBEP)KIaTh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUH OT
KPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIJIEBOJIOPOIHOTO
Coipbs (HedTh, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTHYECKOE MPUMEHEHHUE MPOAYKTOB NepepadoTKy;



c(hOpPMHPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHHUH, U3MEPEHUN, MOJICITUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM ¥ MBICJIICHHOM) W YMCHHS TIPUMCHSTH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBbIE orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3CH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

cOPMHPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopMmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C MUCIOJIb30BaHUEM (HU3MUECKUX
BEIMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEILIECTBA), XAPAKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHAJTU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEeJIOBEKa, CBSI3aHHOW ¢ MepepadoTKOU
BEILIECTB, UCMOJb30BaTh MOJIYUYEHHbIE 3HAHUS JJISl IPUHSTUSL TPAMOTHBIX PELICHUN
mpo0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTraHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O0e3onacHoro oOpalieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM OO0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIndyHou dopme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOT0 TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
NPUPOIHON Cpeibl U AOCTUXKEHUS €€ YCTOMYUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;



c(hOpPMHPOBAHHOCTh, YMEHHUUN: OCYIIECTBIIATH IIEJICHANPABIICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TNIHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-HAydHAS
JaUTepaTypa, CpecTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOpPMAIIHIO, TIepepadaThiBaTh €€ U UCMOJb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJICHUU MPUPOJBI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIM B OOCCIEUYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUECKOW W IMHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MAaTEPHATOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECIECUCHUM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJbTyphl YEJIIOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHHEC  CHCTEMOM  XUMHYCCKHMX  3HAHHWH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIArAIONIUEe MMOHATHS — XWMHYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, DJICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOWTajield, HOH,
MOJIEKYJIa, BaJICHTHOCTb, JJEKTPOOTPHUIIATEIIBHOCTh, CTENECHb  OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, WOHHAasA, MeETAJUIMYECKas, BOJOPOHAs),
KPUCTAJUIMYECKas PEIIETKAa, XUMHYECKas pPEakius, pacTBOpP, JJIECKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJJICKTPOJUTUYECKAST JUCCOLMAINSA, CTENEHb JHUCCOLMAIINH,
BOJIOPOJHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEINIOBOKH A(hdeKT
XAMHUYECKON pEaKIINU, CKOPOCTh XUMHUYECKON pEeaKIMu, XUMUYECKOE PaBHOBECHUC;
TEOPUU U 3aKOHBI (TEOPHS AICKTPOJUTHUYECKON TUCCOIUAINH, TEPUOANYECCKUN
3akoH [[.1. MenpneneeBa, 3aKOH COXPaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHUS YHEPTUM MPU XUMHUUYECKUX PEAKIUAX, 3aKOH ITOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN S3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS
MPUYAHHOCTA M CHUCTEMHOCTHM  XUMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJSIPHOM H
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TPEACTABICHUS O MEXAHU3MaX XUMHYECKHUX
peakunii, TEPMOJAUHAMMYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYyYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN



NESTENIbHOCTH ~ YeNIOBeKa, OOIMMX  HAay4YHbIX  NPHUHIUNAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTePHBIC MPU3HAKU TMOHITHIA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MpPU
OMKMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAILLCHUN;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY IS
cocTtaBieHUs: (GOpMyJT BEUIECTB M  YpPaBHEHHM XUMHUYECKHUX  PEaKIIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKON CBSI3U (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOpPOAHAsS), THUI KPHUCTAUIMYECKON  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yMEHUH:  KJIAacCU(PHUIMPOBATh:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKHUE PEAKIMU 10 PA3JINYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS HJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaju3aTopa M
JIPYTHUE); CAaMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPUOJNYECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MNEPHUOIOB
[lepuomnueckoir  cucremsl .M.  MeHnngeneeBa,  ucCnoyib3ys  MOHSTHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coeqMHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (ONHCHIBaTH) OOIIWE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPAaBHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLUI;



cOPMHPOBAHHOCTh yYMEHUS PACKpPBIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIllEHHBIX  MOHHBIX  YpaBHEHWH;  pEaKIUid  THUAPOJIM3A;  PEaKUui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XAMHUYECKUX PEAKIUU C YYETOM HX DHEPreTUUECKUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTM XHMHUYECKOW PpEAKIUH B 3aBUCUMOCTU OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3zaeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO MOJYYEHUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue Hay4yHble TMPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABl — HAONIOACHUE, HW3MEpPEHHEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN ), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEIOBAHUU BEIIECTB
U JJIsE OOBSICHEHUS XUMHUYECKHX SIBJICHUH, HMMEIIINX MECTO B MPHUPOJE,
MPAKTUYECKOM JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUs,;
MaccChl BEIIECTBa WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKuMu; 3HAYEHUs] BOJAOPOJHOIO IMOKAa3aTeNd PACTBOPOB KUCIOT W IIEJIOYEH C
W3BECTHOM CTEIMEHbIO JUCCOIMAIMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH, OOBEMHBIX OTHOIICHHUM
rasos;

c(OpPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJAMTH
XUMHYECKUI  JKCIepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTaBa HEOPTaHMYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pPacTBOPOB BEHIECTB C IOMOIIBIO HWHIAWKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MyHbBIX  (PAKTOpOB HA CKOPOCTb XHMHUYECKOW peaKIMu, peIIeHue



OKCMEPUMEHTANIbHBIX 3afady 1o Temam «Mertamney u «Hemeramib») ¢
cOOJII0IeHNEM TTpaBUJl O€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
obopynoBanueM, (HOpMyIUpOBaTh II€db HMCCIICNOBAHUS, TMPEIACTABIATH B
paznuyHOi dopMe pe3yNbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTh YMEHUI: COOIIOIaTh TTPaBUIa TIOJIb30BaAHUS XHMHUYECKOM
mocyol M 1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBHUM C HWHCTPYKIMSIMHU TIO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX
OTIBITOB, JKOJIOTHYECKH I€JIeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JESATEIIbHOCTH B IIEJISIX COXPAHEHMsI CBOETO 370POBbsI, OKPY:KAIOIIEH HPUPOTHON
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb ONACHOCTH
TOKCHUYECKOTO JACHCTBHSI Ha KMBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTaHUIECKIX
BEIECTB, MOHUMas cMbIci nokazatesns [1JIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LIE€JCHANPABICHHBIA IOUCK
XUMHYECKON MHGOPMAIIMU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U y9eOHO-HAYyIHAS
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, IHTepHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaluio, nepepadarbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coearuHeHu A. M 8 bubmorexa LHOK
' P P A e hitps://m.eds00.ru/d69df650
bytneposa
Htoro mo pazneny 8
Pasnen 2. Yraesonopoabt
[IpenenbHbIE YIIIEBOAOPOIBI — AJTKAHBI, bu6mmoreka [IOK
2.1 5
IIUKJI0AIKAHbBI https://m.edsoo.ru/d69df650
59 HemnpenenbHbie yriieBoaopOIbl: alKEeHBI, 14 1 bu6nmoreka [JOK
' aJIKaINEHbl, aJTKUHBI https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2. A
3 poMaTHYECKHE yTIEeBOIOPOABI (apEeHbI) 8 https://m.eds00.ru/d69df650
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U X 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bubmuorexa [JOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.eds00.ru/d69df650
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Paznen 3. Kuciopoacoaepsxamue oprannyeckue coeIuHeHust

bu6mmoreka [IOK

31 Crnpret. deron 1 1 https://m.eds00.ru/d69df650

KapOoHuIbHBIC COSTUHEHUS: aJTbJICTH/IbI U
bu6mmoreka [IOK

2 K . 21 1
3 keToHbl. KapOoHoBbIE KUCIOTHL. CI10KHBIE https://m.edsoo.ru/d6adfe50

s¢upsl. XKupsr

bubmuorexa [JOK

3.3 Yrieroasl 9 1 https://m.edso0.ru/d69df650

Htoro no pazneny 41

Pasnen 4. AzoTconepxaime opraHudecKue coeIMHeHus

bu6mmoreka [IOK

4.1 A LA .b 12 1 2
MHHBL AMHHOKHCIIOTRL beti https://m.edsoo.ru/d69df650

Hroro no pazgeny 12

Paspnen 5. BeicokoMoOJIeKy I pHBIE COCUHEHUSA

bu6nmoreka [JOK

5.1 B 6 1
PICOROMOICIYTVPHBIE COCMMHEHIT https://m.eds00.ru/d69df650

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuonnueckuii 3aKoH
bu6nmmoreka [IOK
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 bubnnorexa [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHECICHE peaitiin https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Paznen 2. Heoprannueckasi xXumust
bu6nmorexa LIOK
2.1 H 31 1 3
CMETALIb! https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
2.2 M 2 1 2
CTaLIEt 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Paznen 3. Xumus u :Ku3Hb
31 Merto/ibl TO3HAHUS B XUMHUHU. XUMUS U 9 bubmuoreka [{OK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Htoro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
No KouunvecTBo 4yacoB Jlata JJIeKTPOHHBbIE LU (PPOBHIE
o/ Tema ypoka Becer KonTtpoubn IIpakTHyeckue S — oOpa3zoBaTe/IbHbIe
0 ble padoThbI padoThI pecypcbl
[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
1 XUMUH, [IPEICTABICHUE O 1 bubnuoreka [IOK
MHOT000pa3uu OPraHUIECKUX https://m.eds00.ru/3686e6f5
COCTMHEHUN
DJEeKTPOHHOE CTPOCHUE aToMa
5 yraepoaa (0OCHOBHOE U BO30YKIEHHOE 1 bubnuoreka [IOK
COCTOsIHMS ). BasleHTHBIC BO3MOYKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XuMHYecKas CBSI3b B OpraHUYECKHUX
3 COCIMHEHUAX. MeXaHU3MBbl 1 bubnnorexka [JOK
00pa3oBaHUs KOBAJICHTHOM CBsI3H, https://m.edso0.ru/8d39f5c8
CrocoOBbl pa3phiBa CBsA3EH
4 Teopus cTpoeHUsI OpraHUYECKUX 1 bubnnorexka [JOK
coenquHenuit A. M. bytneposa https://m.edso00.ru/9e595ch8
Bunpl usomepun: cTpykTypHasi,
5 IIPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 1 bubnuoreka [IOK
3¢ (EeKTHI B MOJIEKYJIaX OPraHUYECKUX https://m.edso0.ru/b0e61661
COEeTMHEHNN
[IpencraBnenue o kinaccuPpUKauu v
6 CI/i)TeMaTI/I‘-IeCKaSI HOMeHK?;aTypa 1 bubmmorexa LIOK
https://m.edsoo.ru/c212dd21
(IUPAC) opraHn4eckux BEIICCTB
7 Knaccudukanus peakuuii B 1 bubnuorexa [IOK




OpFaHHqCCKOﬁ XUMHHU

Cucremarusanus U 00001eHrue

https://m.edsoo.ru/ba5706aa
bubmuorexa [JOK

cTpoeHune Monekyi. CTpyKTypHas u
LUC-TPAHC-U30MEPUS AIKEHOB

8
3HAHUH 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHH psif, 001as
9 dbopMyIia, HOMEHKIIATypa ¥ H30MEpHs, bubnunoreka [HOK
ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso00.ru/25a14636
CTPOCHHE MOJIEKYJI
10 DduU3NYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
ATKaHOB https://m.edso0.ru/3137711c
HaxosxaeHnue ainkaHoB B PUPO/IC.
11 Croco0B! MOJIyUYEHNS U IPUMEHEHHUE bubmmorexa [TOK
y P https://m.edsoo.ru/259b0a5b
AJIKAHOB
[ukoankansl: obmas popmya,
HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTH CTPOECHHUS U XUMHUYECKAX bubmorexa [TOK
. p https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI IONyUEHUS U
MpUMEHEHNE
Pemenue pacu€THbix 3a1a4 Ha
OmpeIeJICHUE MOJIEKYJIIPHOI
OPMYJIBI OPTaHUYECKOTO BEIECTBA
13 E)o lf\/la}C]COBLIII)VI JIOJISIM aTOMOB bubmmorexa [IOK
https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOJSIIMX B €0 COCTaB.
Cucremarusanus 1 00001eHne
3HAaHWUH 110 TEME
AJTKEHBI: TOMOJIOTHYECKHH psif, 001as
opMyJja, HOMEHKIATypa,
dopmy P bubnmnoreka [JOK
14 AJIIEKTPOHHOE U IPOCTPAHCTBEHHOE

https://m.edsoo.ru/273b0ale




15 du3nvecKue U XMMUYECKHE CBOMCTBA bubmuorexa [JOK
ankeHoB. [IpaBriio MapkoBHHKOBA https://m.edso00.ru/21069ccd
16 CniocoOblI MoTy4eHus U IpUMEHEHUe bubnmoreka [JOK
AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o reme
17 "[lonyuenue sTUICHA U U3yUYEHUE €TO bubmmorexa [JOK
. Y | Y https://m.eds00.ru/0941eed8
CBOMCTB
Pemenne pac4€THbIX 33124 HA
18 oTIpeieIIeHUEe MOJICKYJIIPHOM bubmmorexa [JOK
pedl YIp https://m.edsoo.ru/e9ea9921
(GOpMYJIBI OPraHUIECKOrO BEIIECTBA
AJKaMeHBI: CONPSHKEHHBIC,
19 M30JIMPOBaHHbBIC, KYMYJIUPOBAHHbBIC bubmorexa LHOK
P > KMy TP ' https://m.edsoo.ru/04298c0a
Oco6eHHOCTH JEKTPOHHOTO CTPOCHUS
20 XHUMHUYECKUE CBOMCTBA CONPSHKEHHBIX bubnuotexa [JOK
TUEHOB https://m.edsoo.ru/e561253d
21 Croco0bI 1oyueHus U IpUMEHEHNe bubnmnoreka [JOK
aJIKaJuEeHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHH psifl, o01as
opMyJlia, HOMEHKIaTypa,
22 ?H;TYOHHOG U OCTYI;HCTBeHﬂoe bubmmorexa [JOK
P pocTp https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYI, (pu3nyecKue
CBOICTBA
23 XUMHYECKHE CBONCTBA aJTKMHOB bubmmorexa [JOK
https://m.eds00.ru/23493a93
24 KadecTBeHHBIC peakiy Ha TPOMHYIO bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI MoTy4eHus 1 IpUMEHEHNe bubnuotexa [JOK

AJIKUHOB

https://m.edsoo.ru/a6f9alea




Pemenue 3amau: pacdérsl o

bu6mmoreka [IOK

26 YPABHEHUIO XUMHUUYECKON PEAKLIUU https://m.edso0o.ru/5db8e526
97 Cucremarusanus 1 00001eHne
3HAaHUU IO TEME
ApEHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
opMyJia, HOMEHKJIATypa.
28 ?;JIIG)KT};)OHHOC u HpOCT}g)aHCTBeHHOG bubmmorexa [JOK
https://m.edsoo.ru/a92a7094
CTpOEHHE MOJIEKYJ OeH307a U
TOJIyOJIa, UX (PU3NYECKUE CBOMNCTBA
29 XUMHYECKUE CBOMCTBA apEHOB: bubnnoreka [JOK
pEAKLIHUH 3aMEILCHUS https://m.edsoo.ru/a44alaed
XUMHYECKUE CBOWCTBA apEHOB:
30 peaKIuy IPUCOSTUHEHUS, OKHCIICHUE bubmmorexa [JOK
https://m.edsoo.ru/a44alae4
TOMOJIOTOB OeH3071a
31 Oco0eHHOCTH XUMUYECKUX CBOMCTB bubnnorexa [HOK
CTUpOJIa https://m.eds00.ru/d5018a54
Pemenue pacu€THbix 3a1a4 Ha
32 oTpesieNIeHuEe MOJICKYJIIPHOM bubmorexa HOK
https://m.edsoo.ru/53461a2c
(dbopMyIIbI OPraHU4YEeCKOro BEIIeCTBa
33 Croco0bI 1oyueHus U IpUMEHEHNe bubnmnoreka [JOK
apeHoB https://m.eds00.ru/6f717d09
['eHeTnyeckas CBSI3b MEXKIY
34 pa3IMYHBIMU KJIacCaMu
YTIIEBOJIOPOIOB
Pacu€tel o ypaBHEHUSAM XUMHUYECKUX
35 peakuuii. CuctemaTuzamus u
0000111eHIE 3HAHUI 110 TeMe
36 [Tpuponnstii ra3. [lonyTHble HEDTAHBIC




ra3bl

KameHHBI# yroyib ¥ MpOIyKTHI €r0

bubmuorexa [JOK

37 nepepaboTKu https://m.eds00.ru/69b3398b
Hedtb 1 ciocoOb! €€ mepepaboTKH.

38 [IpumeneHne NpoayKTOB NepepadoTKU bubmmorexa LIOK

https://m.edso00.ru/21f9de78

HeTH
['eHeTrdeckas CBA3b MEXIY

39 Pa3TUYHBIMU KJIacCaMU
YTJIEBOJIOPOIOB
["asioreHonpon3BoOIHBIE

40 YTIIEBOIOPOOB: ANEKTPOHHOE bubmuorexa [JOK
CTPOCHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 1IeIouYeH Ha

41 raJOreHIPOU3BOIHBIC.
B3anmopericTBre TUranoreHaJIKaHOB C
MarHueM U IIMHKOM

42 Cucremarusanus 1 00001eHne bu6mmorexa [IOK
3HaHUM 1o paznaeny "YrieBoaopoas!” https://m.eds00.ru/20e89f22

43 KonTponbHas padbora no teme bubnuoreka [IOK
"VYrneBomopoinr" https://m.eds00.ru/95¢9e298
[TpenenbpHBIE OTHOATOMHBIEC CITUPTHI:
TOMOJIOTHUECKUI psijI, oO1as

44 dbopMyia, CTpOEHHE MOJIEKYI, bubmuoreka [IOK
MU30MepHs, HOMEHKIIATypa, https://m.edsoo.ru/df04c5cd
KJaccudukanus, Gpuznyeckue
CBOICTBA

45 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX bu6mmoreka [JOK




OJIHOATOMHBIX CITUPTOB

CriocoObI mostyueHus 1 IpUMEHEHNE

https://m.edsoo.ru/26ee34fe
bubmuorexa [JOK

46 O HOATOMHLLX CIIHDTOR https://m.edso00.ru/4841000000
A P 00000
IIpocteie a¢upbl: HOMEHKIIATYpa U
47 I/I3IZ)MC us (i)ccl))6eHH00Tn (1)1/1331/5601(1/1)( bubmmorexa LIOK
pH, . https://m.edsoo.ru/c2c788b2
¥ XUMHYECKUX CBOKCTB
MHoOroaToMHbI€ CIIUPTHI:
48 STHJICHTJIUKOJIb U TIIUIEPHUH, UX bubmmorexa LOK
HepHt, . https://m.edsoo.ru/ee4d84aa
du3HYeCKre M XUMUICCKIE CBOHCTBA
49 CrniocoOblI MoTy4eHus U IpUMEHEHUe bubnnoreka [JOK
MHOT0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 dbuszndeckue cBoiicTBa. TOKCHYHOCTD bubmmorexa LOK
' https://m.edsoo.ru/2ce726f8
deHona
bu6mmoreka [IOK
51 X i
MMHECKHE CBOCTBA (peHona https://m.edso00.ru/037ca5f9
CrniocoObl nosty4eHus U NpUMeHEHUe bubnnoreka [JOK
52
¢denona https://m.edsoo.ru/c77ddf4c
[Tpaktuyeckas padora Ne 2. Pemenue
53 IKCIIEPUMEHTAIBHBIX 33134 10 TEME bubmmorexa LIOK
" P " 8 https://m.edsoo.ru/fd0ced09
CrupTsl 1 pEeHOIIBI
54 Cucremaru3zanusi 1 0000IICHUE bubmuorexa [JOK
3HaHUH 110 TEME https://m.edso00.ru/1810ch9b
ANBAETHIBI U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHUE KapOOHHMILHOU IPYIITIBL; bubnuorexa [JOK

TOMOJIOTUYCCKHUE PAABI, 0611_1351
(bopMlea, HN30MCpHA U HOMCHKJIATypa

https://m.edsoo.ru/b139beaa




Anbaeruapl ¥ KeTOHBI: (U3HYECKUE

bu6mmoreka [IOK

56
CBOICTBA; peaKU MU PUCOCTUHEHUS https://m.edso00.ru/c887425c
57 Peakinu oxucieHus 1 KaueCTBEHHBIE bubmuorexa [JOK
pEaKIMU allbJIETUJIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObI MOTy4YeHUS aTbICTHIO0B U bubnunoreka [HOK
KETOHOB https://m.edso00.ru/520d1c51
OaHOOCHOBHBIE MpeebHbIC
59 KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH bubmmorexa [IOK
P ’ https://m.edsoo.ru/fecOb113
CTPOCHHS MX MOJICKYT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHCIIOT, UX (PU3UYECKHE bubmorexa LHOK
i ’ https://m.eds00.ru/700cc87b
CBOIiCTBa
61 XUMHUYECKUE CBOMCTBA MPEAETbHBIX bubnuorexa [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOICTB MypaBbUHOU
62 KHCJIOTBI. MHOTO0OOpa3ue KapOOHOBBIX bubmmorexa [JOK
’ P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HETIPEAETBHBIX
U apOMaTHUYECKUX KapOOHOBBIX,
63 MKapOOHOBBIX, THIPOKCUKAPOOHOBBIX bubmmorexa [JOK
Aap > THAD P https://m.edso00.ru/83a08773
kuciot. [IpencraBuTeN BEICIINX
KapOOHOBBIX KHUCIIOT
64 [TonsiTHe 0 MPOU3BOAHBIX KAPOOHOBBIX bubnmnoreka [JOK
KHCJIOT https://m.eds00.ru/0d162d9d
65 CriocoObI MoTy4eHUs U IPUMEHEHUE bubnuorexa [JOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/7c065¢9d
66 CrnoxHbIe Y(OUPBI: TOMOJIOTHYECKUN bubnmnoreka [JOK

pan, obdmas hopmyia, u3oMepus u

https://m.edsoo.ru/adfffe6d




HOMEHKJIATypa

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuorexa [JOK

o1 3¢upos https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110

68 YPaBHEHHUIO XUMUYECKOW PEaKINu, Ha
OIIpElIETICHUE MOJIEKYJIIPHON
(hOpMyIIBI OPraHUYECKOrO BEIIECTBA
[IpakTrueckas padora Ne 3. Pemenue

69 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
"Kap6oHoBbie KHCIOTHI. Cl10KHbBIE https://m.eds00.ru/486671fb
a¢upsr"

70 JKupsr: ctpoenue, puzndeckue u bubnnoreka [JOK
XMMHUYECKHE CBOMCTBA (TUAPOIIN3) https://m.edsoo.ru/al19c5b98
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIepIKalINX OCTATKH HETIPEAETbHBIX bubmmorexa LOK

https://m.edso00.ru/b0331922
YKUPHBIX KUCTOT. JKupsl B mpupoe
MBpbi1a Kak COJIA BBICIIIAX KapOOHOBBIX

79 KHCJIOT, UX MOIOIIEE JEHUCTBHE. bu6mmorexa [IOK
IToHsgaTHE O CHHTETHUECKUX MOIOIINX https://m.edsoo.ru/3c566565
cpenctBax (CMC)

I'enernueckas CBsI3b YIIIEBOIOPOJIOB U
73 KHCIIOPOJICOICPIKANUX OPTraHUICCKIX bubmorexa HOK
https://m.eds00.ru/56790c96
BEIIECTB

72 Pacu€tel o ypaBHEHUSIM XHMHUECKUAX
peaxkuuit

75 Cucremaruzanus 1 000011IeHne bubmmoreka [IOK
3HaHUH 110 TEME https://m.edsoo.ru/f8eaf2eb

76 OO0m1as XxapakTepruCTHUKa YTIEBOIOB U bubnuotexa [JOK




KJaccuuKanus yriieBo1oB (MOHO-,
JIA- ¥ TIOJTUCaXapHU/Ibl)

https://m.edsoo.ru/7a9693al

77 Monocaxapuabl: puznyeckue bubnmoreka [JOK
CBOICTBA U HAXOXJECHUE B IPUPOJIC https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue roKo3bl, €€ 3HaUYeHUE B bubnuoreka [IOK
JKU3HEIEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
ycaxapHbl: caxapo3a, MalibTo3a U
79 faKTosap Haxox eine B IIPUPOJIC U bubmmorexa [JOK
’ A PHPOA https://m.edsoo.ru/eb0384e7
MIPUMCHCHHE JUCAXaPUJIOB
[Tonucaxapuabl: CTpOeHHE
80 MaKpOMOJIEKYJI, (PU3UYECKUEC U bubmorexa LHOK
p i, : https://m.eds00.ru/72a04508
XUMHUYECKHE CBONCTBA, IPUMEHEHHE
bu6mmoreka [IOK
81 [TonsiTHEe 006 UCKYCCTBEHHBIX BOJIOKHAX
Y https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 OIpEAEIEHUE JOJIM BbIX0JA TPOAYKTA bubnuorexa [JOK
pPEaKUUU OT TEOPETUYECKHU https://m.edsoo.ru/7fde47ef
BO3MOKHOTO
83 Cucremarusanus 1 00001eHne bu6mmorexa [IOK
3HaHUH 10 pasueiy https://m.edso0.ru/08d4364c
KonTponbHas pabora no teme
84 "Kucnopoacoaepixare bubnnorexa [IOK
P P " https://m.eds00.ru/42c6678e
OpPTaHWYECKUE COCTUHEHUS
AMUHBI: K1accuuKaIys, CTpoeHUE
85 MOJIEKYJI, o0mmas popmyia, usomepus, bubnmnoreka [JOK
HOMEHKJIaTypa U pU3NYecKue https://m.edsoo.ru/efa7e6ca
CBOICTBA
86 XuMHYECKHE CBOICTBA bu6mmoreka [JOK




aJ'II/I(l)aTI/I‘ieCKI/IX AdMHUHOB

AHUJIMH: CTPOCHUE aHWINHA,

https://m.edsoo.ru/1bc5cf80

87 0COOEHHOCTH XMMHYECKUX CBOMCTB bubmmorexa [JOK
https://m.edso0.ru/39cd21f1
aHWJIMHA
CriocoObI mostyueHus 1 IpUMEHEHNE bubnuoreka [IOK

88
ann(paTHIeCKuX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIOTHI: HOMEHKJIATypa U

89 u30MepHs, GU3NYECKHe CBOMCTRA. bubnuoreka [IOK
OtnenbHBIC IPEACTABUTEIH 0L https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMHYECKUE CBOWCTBA aMUHOKHCIIOT,

90 uX OMOJIOTUYECKOE 3HAUCHUE bubnnoreka [JOK
aMUHOKHCIIOT. CHHTE3 U TUAPOIIN3 https://m.edso0.ru/77df705a
MIENITHIOB

01 benky kak npupoHbIE TOJIMMEDHI; bubnuotexa [JOK
CTPYKTYpbI O€JIKOB https://m.edso0.ru/429e9899

. bubnuorexa [JOK

92 XUMHYECKUE CBOWCTBA OEIKOB https://m.edsoo.ru/6237306d
A3oTcoaepKaIne reTepoIuKINIECKIe

93 coennHeHus. HyKIeMHOBBIE KUCIIOTHI: bubnnorexka [JOK
COCTaB, CTPOEHHUE U OHooTHYecKas https://m.edsoo.ru/521d1431
poJib
[Ipaktrueckas padota Ne 4. Perenue

94 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuorexa [JOK
"A30TcoaepKallue OpraHnYecKue https://m.edsoo.ru/8e3c02d1
coeMHeHus"

95 [TpakTrueckast paborta Ne 5. Pemenue bubnnorexka [JOK

OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME

https://m.edsoo.ru/bde3fdf6




"Pacno3HaBaHKe OpraHUYECKUX
coequuenuin"

KonTponbhas pabota no teme

bubmuorexa [JOK

96 "A e e €CKHe 1
SoTeol pff(amﬂ OpramHeeK https://m.edsoo.ru/ce561bc7

COCTMHCHUS
OCHOBHBIC TIOHATHS XUMHH

97 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN U 1 bubmumoreka [IOK
METO/IbI UX CUHTE3a —IIOJUMEPU3ALIS https://m.edsoo.ru/7aa63ebd
Y TIOJINKOHICHCALIHS

98 IInactmaccel. Y tunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTuKa https://m.edso00.ru/82242e0f

99 DacToMepbl: HaTypaJIbHbIN 1 bubnnoreka [JOK
CHHTETUYECKHUE KayuyKkH. Pe3una https://m.edso00.ru/246103ec
Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHbBIC, CHHTETUUCCKHE 1 bubmorexa LHOK

Y ’ ’ https://m.edso00.ru/5963a601

[Tonumepsl cienuanbHOrO Ha3HAYEHUS
[IpakTuueckas pabora Ne 6. Pemenue

101 AKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1 bubnnorexka [JOK
"Pacnio3HaBanue miacTMace u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O00011eHNEe U CUCTEMATU3ALIS

102 M3yYEHHOTO MaTepHala 1mo TeMe 1 bubmorexa [JOK
" Y P " https://m.edso00.ru/6a22bl1e8

BricokoMoeKkyIsipHbIE COeTMHEHUSI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne B ara uudposbIie
Tema ypoka KonTpoJbHbIe IIpakTH4eckune A p
n/n ce u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThbI
ro pecypchbl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubmmoreka [JOK
Xumuueckuit aaeMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CtpoeHue IeKTPOHHBIX 000JI04EK 1 Bbu6moteka [JOK
aTOMOB, KBaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudpukanuss XuMHU9IeCKIX 1 bubnnorexa [JOK
3JIEMEHTOB (S-, -, d-, f-a;emMenThI) https://m.edsoo.ru/61294af9
4 Pacrnipenenenue 371€KTPOHOB MO 1 bubmmoreka [JOK
ATOMHBIM OPOHTAIISIM https://m.edsoo.ru/f5f750fe
DNEKTPOHHBIC KOH(UTYpAITIH AaTOMOB
5 BHGMGETOB B OCHOEI){OJ II)/I 1 bubmorexa [TOK
. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUH
6 DNIeKTPOHHBIE KOH(PUTYpPAIIUA UOHOB. 1 bubnnorexa [JOK
DIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ileproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUYECKUX
7 sanemenTtoB J[. 1. Menpaeneena, cBsA3b C 1 bubmorexa HOK
- ’ https://m.eds00.ru/16957¢01
COBPEMEHHOU TeopHel CTPOCHHS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
3 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VMU MIPOCTBHIX U CJIIOKHBIX BELIECTB 110
rpyIIaM " epuoaam

https://m.edsoo.ru/f8468927




CucreMmarusanys 1 0000IeHNE 3HAHUI

bu6nmoreka IIOK

d 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumnueckoi cBsa3u. MexaHu3MEl

10 00pa30oBaHMs KOBAJIEHTHOM CBSI3U. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJeKyISIpHbIE B3aUMOACHCTBUS
BaneHTHOCTD U BaJ€HTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b bubnnorexa [JOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C X https://m.edsoo.ru/3d2ca093
FEOMETPUUECKUM CTPOCHUEM

12 [IpencraBiaeHust 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEMHEHUSX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYJIIIPHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHUSA. THIIbI bubnnorexa [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEII[ECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 IIpencraBnenue 0 KOMIOUAHBIX bubnnorexa [TOK

https://m.edsoo.ru/da2c70e4

pactBopax
HcTuHHBIE paCTBOPHI: HACBILIEHHBIE U

15 HEHACBIIIEHHbIE, PACTBOPUMOCTD. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapats

16 Cnioco0ObI BeIpaXeHUST KOHIIEHTPAIUU bubmuoreka [IOK
pacTBOpOB https://m.edso00.ru/328e653a
Pemenue 3a1ad ¢ ucnoyib30BaHuEM

17 IMOHSITUH "MaccoBas HOIA bubnunorexa LIOK

nn

pacTBOPEHHOTO BemecTBa", "MOJIsIpHas
KOHIeHTpauus"

https://m.edsoo0.ru/785e0ab4




18 Knaccudukanust 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/bf9e108d
CuctemaTu3zanusi 1 0000ITICHUE 3HAHUIA bubnuorexa [JOK

19
110 TEMeE https://m.edsoo.ru/8d2c6a3a
KonTtponbHas pabora mo Temam
"Crpoenue atoma. Ilepnoanueckuit

20 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK
XUMUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Mengeneena", "CTtpoeHue BelecTBa.

MHoroo6pa3ue BemiecTs"
Kiaccupukanuss XMMHUYECKUX peaKIIHid
B HEOPraHWYECKOW U OpPraHu4eCKON

21 XUMHUHU. 3aKOH COXPaHEHUsI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPaHEHUS U https://m.edso0.ru/6335cdd2
MIPEBPAILCHHS SHEPTUU TIPH
XUMUYECKHUX PEaKLUsIX
TenoBbie 3¢ (HEKTH XUMUYECKUX

22 eakui. TepMOXUMHUYECKIE bubnmorexa HOK
P - P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus mo ypaBHEHUSIM

23 XUMHYECKHUX PEAKIUH 1 bubnmorexa HOK

P https://m.edso0.ru/87b13954
TEPMOXUMHYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUYECKOM peakiuu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanus u katanuzaropsl
25 ['oMoreHHbIe ¥ reTeporeHHbIE PeAKIUn
26 [TpakTiueckast padota Ne 1 o teme bubmuoreka [JOK

"BnusiHue pa3nnyHbIX GaKTOpOB HA

https://m.edsoo.ru/l1facaldl




CKOpPOCTh XUMHYECKOU peakiuu"

OO6patumMbie 1 HEOOpATUMBIE PEAKIINU.

bubnunoreka LIOK

27
XUMHUYECKOE paBHOBECHUE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme
28 "BausiHue pa3nuYHbIX (GaKTOPOB Ha bubamorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMHUYECKOTO PABHOBECHS
DIEKTPOIUTHYSCKAST TUCCOLIAAITHS.
29 CuibHBIE U c1a0BIE DIIEKTPOINTEI bubmmorexa HOK
P ' https://m.eds00.ru/5f766hdf
CreneHp qucconyanuu
Honnoe npoussenenne Boasl. Cpena
30 BOJHBIX :CTBO (le Bonmo Ho HLIl:I)>'I ! bubmorexa IOK
A P POB. BOAOPOA https://m.eds00.ru/3966cag89
nokasatenb (pH) pactBopa
I'mnaponu3 coneit. Peakinm,
31 I ofeKan H€e B pacTBOpax bubmorexa HIOK
p H p p https://m.edsoo.ru/09d5a9bd
3JICKTPOJINTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XUMHUUYECKHE PEAKIINH B PacTBOPax bubmorexa LOK
P P P https://m.edso00.ru/2e3daeb0
JIIEKTPOJIUTOB
OKHCIUTEIbHO-BOCCTAHOBUTEILHEIE
33 eaknnu. BaxkHelilne OKUCINTETN U bubmorexa LHOK
PeaKiu. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHN
34 MeTto/1 311eKTPOHHOTO (3JIEKTOHHO- bu6nmorexa LIOK
MOHHOTO0) OajaHca https://m.edso00.ru/fh691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnuotexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Penrenne 3ama4 pa3InyHbIX THIIOB bubnnorexa LOK
Aatp https://m.edso0.ru/5a859d16
37 Pemenue 3aga4 pa3nM4yHbIX TUIIOB bubnuoteka [JOK




https://m.edsoo.ru/5afa265d

Cucremaru3anus 1 0000IIeHNEe 3HAaHUH bubmuorexa [JOK

38 " "

1o TeMe " XUMUYECKUE PEaKIIUU https://m.edsoo.ru/c161eb85
KonTponbhas pabota no teme bubnmoreka [JOK
39 n "
XUMUYECKUE PeaKIuu https://m.edsoo.ru/a8a0a930
[TonoxeHnne HeEMETAIOB B
[Teproauieckoi CUCTEME XMMHYECKHX
40 anemenToB J[. . MenpeneeBa u bubmorexa HOK
T https://m.edsoo.ru/8ca2dcad
0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyecKue CBOWCTBAa HEMETAIIOB
AnoTponusi HEeMETaIoB (Ha IpUMEpE
41 KHCIIOpoJ1a, cephl, (hocdopa u bubmmorexa [JOK
pOAd, CEpEL, P https://m.edsoo.ru/ef92c91c
yIaepoaa)

42 Bonopon: momydenue, pusndeckue u bubnnorexa [JOK
XMMHYECKHE CBOMCTBA. | Mapuibl https://m.edso0.ru/0aa8f613
["anmoreHsl: HaXOXAEHHUE B IPUPOJIE,

43 CHOCOOBI MOTYyYSHUS (bI/IBI/I‘feCII)(I/Ie " bubmmorexa LIOK

y L https://m.edso0.ru/4e223795
XUMHUYECKHE CBONCTBA
l'anorenoBonoponasl. Baxunerinme
44 KHCTIOPOJICO/IEPIKAIINE COSAMHEHUS brbmmorexa [IOK
P P https://m.edsoo.ru/6b3255e6
raJloreHOB
JlaGopaTopHbie U TPOMBITIUICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubmuoreka [IOK
IIpuMeHeHne rajloreHoB 1 uxX https://m.edsoo.ru/6971aca4
COEMHEHUI
[TpakTiueckast paborta Ne 4. Pemienue

bu6nunoreka LIOK
46 IKCIIEPUMEHTAILHBIX 33724 110 TeMe

"Tamoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHS,

bu6nmmoreka [IOK

47
bu3HYECKre M XUMUIECKIE CBONCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCI0poaa U 030Ha
bub6nmoreka [IOK
48 Okc EPOKC
WARL H HEPORCHIGL https://m.eds00.ru/5c8816a0
49 Pemienue 3aa4 pa3iu4HbIX TUIIOB bubmmorexa [JOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0KJI€HUE B IPUPOJIE,
50 CH(I:CO6I)I MOy YCHHS ql))nimecxne u bubmmorexa LIOK
Y L https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubnuoreka [{OK
51 CepoBo1opoa, CYyIb(PHUIbI
POBOZOPOLL, CY b (U https://m.edso0.ru/7¢875999
Kucnopoacoaepxamue coeanHeHUS
52 cephl gCO6€HHI:)CTI/I CBOMCTB CEPHOI bubmorexa [JOK
Pl P https://m.edso00.ru/8cfa2548
KHCJIOTBI
[Tpaktuyeckas padora Ne 5. Pemenue
53 SKCIIEpUMEHTAIbHEIX 3314 110 TEME bubmorexa [JOK
" P . | https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUs
A3OT: HaX0X/IEHUE B IPUPO/IE,
CrocoObl NOTy4YeHUs, GPU3UUECKUE U bubnmnoreka HOK
54 N
XHUMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoxaconep kaiye coe JHHEHUS
55 asora pOCO6eHIfOCTI/I CBOMCTB a30THOU bubmorexa I[JOK
i https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 [IprmeHeHure a30Ta U €ro COeTMHEHUN. but6mmorekxa [IOK

A3oTHBIE y100peHus

https://m.edso0.ru/129f5059




docdop: HaxXOKICHNE B IPUPOJIE,
CHoCcOOBI MOTy4YeHUS, PUINIECKUE U

bu6nmmoreka [IOK

57
XuMHU4Yeckue cBoiicTBa. Dochuapt u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunpl dhocdopa,

58 q)ocq)f) c(cl)) e(bmz ne kuciotel. Conu bubmorexa LOK

PEOACPAAIL ' https://m.eds00.ru/c7a2d429
dbocdopHOIi KHCTOTHI

59 [Tpumenenue docdopa u ero bubmmoreka [JOK
coenuHeHuil. ocdopHbie y100peHUs https://m.edsoo.ru/a218070a
[IpakTuueckast padora Ne 6. Pemenue

60 SKCIHEPUMEHTAILHBIX 3a/1aY 110 TEME buGnuorexa [IOK

P https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHU"
Yriiepoa: HaxoKJIEHUE B IPUPOJIE,

61 QUTOTPOITHBIE MOTU(PUKALINN; bubnnorexa [JOK
¢du3nveckre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
IPUMCHEHUE
Oxkcup yriepona(ll), oxcn

62 TIIe Iciya(l\i)) ; r(on)bHas[ KfICHOTa neé bubmmorexa [IOK
YEICPOR Y https://m.edsoo.ru/dba58adf
cou

63 Pemenue 3aga4 pa3nMyHbIX TUIIOB bubmorexa HOK

AaTp https://m.edso0.ru/6029b609
Kpemuuii: HaxoxxaeHue B IPUPOJE,
64 05000651 0JT ‘IeIfI/I}I (bn3ﬂzefmfe " bubmmorexa LIOK
YACHI, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOHCTBA
65 Oxkcun kpemuus(1V), kpeMHueBas bubnuotexa [JOK
KHCJIOTA, CUIIMKATBI https://m.edsoo.ru/3170e7b1
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuHeHuil. CTEKII0, €ro NoJy4yeHue,

https://m.edso0.ru/5823cefb




BHUBI CTCKIIA

67 Pemenue 3amay pa3inyHbIX TUIIOB buGnuorexa [IOK
Aatp https://m.eds00.ru/b624801
68 Cuctematu3zanusi 1 0000IICHUE 3HAHUIA bubnnorexa [{OK
o Teme "Hemeramnber" https://m.edsoo.ru/6e864db5
69 KonTtponbHast pabora o Teme Bu6muotexa [JOK
"HemeTtamis!" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJbTaTOB KOHTPOJIbHOMN bubnnorexa [JOK
paboThl, KOPPEKITUs OMHOOK https://m.edsoo.ru/2b7e9510
[losokeHne METAILIOB B
[Tepuoanueckol cucTeMe XUMHUYECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS Bubmiorexa OK
’ p https://m.edso00.ru/9839c16c¢
3JICKTPOHHBIX 000JI0YEK AaTOMOB
METAJUIOB
OO0wmue husndecKkue CBONCTBA
12 MeTH:JIJqu]; [TpumeHeHne METAVIOB B bubmorexa LOK
- 4P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmuiaBsl MetasuioB. Kopposust bubnuoreka [JOK
METAJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3IndHLIX TUIIOB bubmiorexa LOK
At p https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUNA DI HAIPSIKEHUH
75 MeTanJI:OB OO0mue cnoI::oH6m H(I))J'I YEeHUA bubnnorexa [IOK
- ot Y https://m.eds00.ru/94eb377a
METAJUIOB
OO6mras xapakrepucTika Metanios |1A-
76 rpynnsl [leproanaeckoit cucteMbl bubmuoreka [IOK

XUMHYECKHX AieMeHToB. Hartpuii n
KaJuii: moigy4yeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3




XHUMHYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUN
O6mas xapakrepuctuka metayuioB |A-

rpynnsl [leppoandeckon cucTemMbl
XUMHYECKHUX PJIEMEHTOB. Maruuii u

bub6nmmoreka [IOK

77 .
KaJIBIIMIA: TTOJTy4eHue, GU3nIecKkue u https://m.edso00.ru/7c3e49c0
XMMHYECKHE CBOIMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUN

78 JKEcTkoCTh BOABI U CIIOCOOKI €& bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 ANIOMHHUI: TIOTy4eHue, GU3nIecKue u Bbu6motreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmdoTepHbIe CBOCTBA OKCHIA U

80 TUJPOKCHIA ATTFOMUHHS, bu6nmorexa LIOK
TUIPOKCOKOMIJIEKCHI ATFOMUHMS, UX https://m.edsoo.ru/5d12d318
pUMEHEeHHE

81 Pemienue 3a1a4 pa3nuyHbIX THIIOB
[IpakTuueckas pabora Ne 7. Pemenue

82 9KCHEPUMEHTAIbHBIX 33a4 110 TeMe bubamorexa LOK
" P \ https://m.edso00.ru/27a4af43

Mertasuibl IIaBHBIX MOATPYIIT

OO0m1as XxapakTepucTUKa METAIIOB

83 no0ouHbIX noarpynn (b-rpymnm) bubmmnoreka HOK
[Iepnoanueckoil CHCTEMBI XUMHUYECKUX https://m.eds00.ru/610d7431
DIIEMEHTOB
®u3nyecKue U XUMHYECKHE CBOMCTBA

84 XpOMa U €ro COeIUHEHNH, UX buGnnorexa [IOK

P ’ https://m.eds00.ru/9911bef3

pUMEHEeHHE

85 Baknelimne coelMHEHNs] Maprasua. bubmuoteka [IOK




[lepmanranar kajiusi, €ro
OKHUCJINTENbHBIE CBOUCTBA

dusnyeckue 1 XUMUYECKHE CBOMCTBA

https://m.eds00.ru/039d69c8

86 J)Kenes3a u ero coenunennii. [lonyuenue bubmorexa LIOK
A ) y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIABOB JKeJle3a
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
87 MEIN U €€ COeINHEHN, UX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHUE
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
88 IIMHKA U €T0 COCTUHESHUM, NX bu6nmorexa LIOK
IIpUMEHeHne. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[IpakTuueckast padora Ne 8. Pemenue
bubnuoreka [{OK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
. https://m.edsoo.ru/a6e352ea
"MeTaiibl TOOOYHBIX MOATPYIIT
90 Pemenne 3amay pa3InyHbIX TUIIOB bubnnorexa [IOK
Aat p https://m.edso0.ru/a8b83d83
O00011eHNE U CHCTEMATH3AIINS
91 W3YYEHHOT0 MaTepuaa o TeMe bubmorexa LOK
" Y " P https://m.edso00.ru/e91fe975
MeTtaninl
92 KonrponbHas padora no reme bubmmnoreka HOK
"Meramnbr" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yJabTaToB KOHTPOJIBHON bubmmnoreka HOK
paboThl, KOPPEKLIHSI OIINOOK https://m.edsoo.ru/9ebff2fd
Poxp xuMuu B o0ecrieueHuu
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuoreka [IOK

ITonsTHE O HAaY4YHBIX MCTOOax
HCCICI0BaHUs BEIICCTB

https://m.edso0.ru/080fe1f0




HaquLIe IMPUHIUIIBI OpraHu3anuu
XUMHYCCKOI0 MpoOn3BOJACTBA.

bu6nmmoreka [IOK

95 1
[IpombInIeHHBIE CITOCOOBI MOTyYeHUS https://m.edsoo.ru/2e45a44f
Ba)XHEUININX BEIIECCTB
XHUMHYECKOE 3arps3HEHNE
96 OKPYKaIOIIEN CPEALI U €T0 1 bubnmnorexa LHOK
PYRAIOMICH Cpe https://m.eds00.ru/9f11bf51
MOCJEICTBUSA
97 XuMHS ¥ 3I0pPOBbE YEITOBEKA. 1 bubnunoreka LIOK
JlekapcTBeHHBIE CpelICTBA https://m.edsoo.ru/a6552721
08 Xumus nuniy. Posib XumMuu B 1 bubmuoreka [{OK
o0ecIieueHnH MMUILEBOH 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromepHbie 1 bubnnorexa [JOK
cpeactsa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
XuMmus B CTpOUTENbCTBE. BaxkHeime
100 CTPOUTENLHBIE U KOHCTPYKIIMOHHBIE 1 bubmorexa HOK
p pyKH https://m.edso0.ru/61e69003
MaTepuabl
XUMHSA B CEILCKOM XO3SHCTBE.
101 Opragnyeckue 1 MUHEpPaJIbHBIE 1 bubmorexa LOK
P p https://m.edsoo.ru/fd39587d
yao0peHus
102 Cucremarusanus 1 0000IeHNEe 3HAHUT 1 bubnmorexa LIOK
110 TeEMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 10

[NPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMPoBePSIEMOro
TpeOoOBaHUs

1

11

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloINe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-2EeKTPOHHBIE OPOHUTAIIH ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XAMHYECKasi CBs3b (G- M T-CBSI3b, KPATHBIC CBS3W), THOPUIU3ALIUS
aTOMHBIX OpOuWTaNell, KpHCTAIMYecKass pemeTKa, MOJb, MOJIIpHAS
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
ckeneT, (YHKIMOHaNbHAs TpyIa, paauKall, U30Mephl, CTPYKTypHas
¢dbopmyna,  uzoMepuss  (CTpyKTypHas, TreoMeTpuueckas  (Uuc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YTJIEBOIOPOAbI,
KHUCJIOPOA- U a30TCOJepKallie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (yIiaeBOAbl, JKUPbI, OCIKN), MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peakUuid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, HK30- U
SH/IOTEPMHUECKHE, PEAKIIMH MOHHOI'O0 OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIHUTHI,
ANEKTPOIIUTHYECKAs AUCCOIUAIINS, CTETIEHb TUCCOLMALUN, OKUCIUTENb,
BOCCTAaHOBUTENb, OJJEKTPOJIU3, CKOPOCTb XHUMHUYECKOW peakiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHHUS OPTaHUYECKUX
BemiectB A.M. ByTrnepoBa, Teopust 3ME€KTPOTUTHUYECKON THUCCOIMAIINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW S3bIK XMMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHUSI MPUUYUHHOCTA U CHCTEMHOCTHU
XUMHYECKUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCaACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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IIPOTCKAHUA, O XUMHUUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU M
0€30IaCHOM  HCIIOJIb30BAaHUHM  B@KHEHIIUX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0IIKe Hay4HbIC TPUHIMITBI XUMHUYECKOTO MPOM3BOJCTBA (Ha MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIa, IMepepaboTKU
HedTH)

CpopMUpOBaHHOCTH YMEHUH BBISBIISATH:

XapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  H3YYUYCHHBIX HOHSITI/Iﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IHpPU OIIMCAHHUMU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XWMHUYCCKHUX 3HAHUUA C MOHIATHIMH H npeaAcCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHU: UCIIOJIB30BATh:

HAaMMCHOBAHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'O COr03a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUXx U

HCOPTraHNYCCKUX COE€TUHEHUI

3.2

4.1

4.2

4.3

XUMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHS (OPMYJ HEOPraHMYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATE:

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU [T KITacCU(PUKAIK N3yJaeMbIX XMMUYECKUX OObEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITACCH(PHUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCIYy U COCTaBy PEarHpyIONIMX BEIIECTB,
TErIoBOMYy  3(PQEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pC€aknuuu, y49aCTuro KaTanﬂsaTopa)

ChopmMupoBaHHOCTh YMEHHUSI XapaKTEpU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) U HOHOB
XMMHYECKHX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, MCIONIb3Ys MOHATHSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, IHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

Meproiam U rpymnmnam

ChopMHUpOBaHHOCTE YMEHHSI COCTaBJISATh YPaBHEHHUS XHMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peakui

YpaBHEHHUS peaKIUil pa3TUYHbIX THUIIOB; TOJHBIE M COKpAIlIEHHBIE
ypaBHEHHUS PEaKuii HOHHOTO 0OMEHa, YUYUTHIBAsl YCIOBUS, IPH KOTOPBIX
9TH PEaKIUU UAYT 10 KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTep 3aBUCHUMOCTHU peaKHI/IOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G' n TE-CBHSI/I), B3aUMHOT'O BJIMSAHUA aTOMOB U I'DYIII
4ATOMOB B MOJICKYJIAX, a TAKKEC OT 0CcoOEHHOCTEH peam3ann pasJIMIHbIX

MEXaHU3MOB IPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHWMHUUYCCKHC CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHNN XUMUYECKUX PEAKLIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymnaM CoeIuHEeHUH (IIPOCThIe BEIEeCTBA, OKCHUIbI, THAPOKCUIBI, COJIH;
YTJI€BOAOPOBI, IPOCThIE FPUPHI, CIUPTHI, (DEHOIIBI, aANIbJETH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTBI, CJOXHBIE 3(GUPHI, KHUPBI, YIIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEaKIMil C HCIOJIh30BAHHEM

(bHSI/I‘ICCKI/IX BCJIIMYHNH:

MacCChbI (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €Cin OJHO
13 UCXOJHBIX BCHICCTB NAHO B BUAC pacTBOpaA C OHpCI[CJ'IéHHOﬁ MacCOBOM

JoJIel pacTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

MacCOBOH MM O0BEMHOM J10JTH, BHIX0/1a TTPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (deKTa peakiuit

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyJIbl BellecTBa
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12

Bianenue cucremMol 3HaHUM O METOAAX HAy4YHOI'O IO3HAHUS SIBICHUM
IIPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IIPUMEHSITh
9TH 3HAHUS IPH SKCIEPUMEHTAIBLHOM HCCICIOBAaHUU BEIIECTB U JUIA
OOBSICHEHUS! XUMHUYECKUX SBJICHHMH, MMEIOUIMX MECTO B IpPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS NPUMEHATh (MCHONB30BaTh) 3HAHUA O
COCTaBE U CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMYECKUE 3HAHUS Ul OOBSCHEHUS U NPOTHO3UPOBAHUS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IHPUHATUS

IPaMOTHBIX pEIIEHUH Po0JieM B CUTYalUAX, CBSI3aHHBIX C XUMUEH

13

CpopMUpPOBAaHHOCTh YMEHHS TUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHHUE CBOKMCTB HEOPTraHMYECKUX WU
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTAITBHBIX 3aaq o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMH U JabOpaTOpHBIM
obopynoBanuemM; GOpMyIUPOBATH IEIM HCCIIECIOBAHUS;, TIPEICTABIATh B
pasnuuHON (opme pe3yabTaThl OKCIICPUMEHTA, AaHATU3UPOBATh U

OIICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMaLMU B pa3IMYHbIX UICTOYHHMKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMaINH, ceTh IHTepHeT n
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHWMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIIOJIB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TPOM3BOJACTBEHHOHN EATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MBbI
ONpPENENEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesid IpeAeiIbHON
JOTYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TIOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIECHUS ¥ IPEAOTBPAILLECHUS UX BPEAHOTO BO3ICUCTBHUS HA OPTaHU3M

YCJIOBCKaA




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
O XUMHUn

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI atoMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXIAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaI_II/ISI aroMma. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepuonnueckas cucrtema xumudeckux diaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona .M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THIPOKCHUIOB

1.3

Banentnocts. DnekrpooTpuniarenbHOCTh. CTeNeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs!, MOHHAs, METANTUYECKAsl, BOJOPOIHAs)
1 MeXaHM3MBbI e€ 00pa3zoBaHus. MexXMONeKyIsIpHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHMS. THIBl KPUCTAUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPaHEHMsI MacChl BELLIECTB

CkopocTb peakiyu, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (PaKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYeCKUX peakiuil. TepMoxumMuieckre ypaBHEeHUs

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIUE Ha

COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

111

OnektponuTrueckas aucconnanus. CuiapHble W cinadbie daekTposnThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
Jucconmanuu. Peakiyn HOHHOTo oOMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pacTBopa

CriocoObI BeIpaKeHUsI KOHIIEHTPALIMK PACTBOPOB: MAacCOBasi A0JS PaCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllleHHble ¢ HEHACHIIIEHHbIE

pacTBOpPBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEeM PH. MeToabl AIeKTpOHHOTO OanaHca




1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHNUYECKOW XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHenuii. HomenkiaTypa HeopraHn4eckux

BEILIECTB

2.2

2.3

2.4

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kanui, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M HUX  COEAMHEHHN  (OKCHJIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#H#Par##H#  nenTudukanms HeopraHmuecKux coeanHeHui. KagectBeHHbIe

PCaKy Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKOM XUMUU

3.1

OcCHOBHbBIE TOJIOKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOECHMUSI OpPraHMYECKUX
coequHeHnil A.M. bytiiepoBa. YrinepoaHblil CKeJIET OPraHU4eCKOW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBSI3M. S- M P-CBA3M. SP3-, SP2-, SP-ruOpHAM3aLUU
opOuTasneil aToMOB yriieposa. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMMHYECKOTO

cTtpoeHus Moseky. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsitTue o  QyHkuuoHanbHOM  rpymme.  OpueHTauuOHHbIE  3PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccupuKaMu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COEIUWHEHUHN (cHucTemMarhdeckas) W TPUBUAIbHBIC Ha3BaHUS

BaXKHEHIITUX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstue o

Hykseoduie u snexrpoduie. [Ipasmio MapkoBaukoBa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHHE, KPEKHHI, u3oMmepusanusi, ropenue. [lonyudenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTCHUPOBAHUE, TUApPATALIMs), TOPEHUS, OKUCICHUS U
nonuMepu3anui. [IpoMbInieHHbIe W JTA0OPAaTOPHBIE CIIOCOOBI  MOyYEHUS

AJIKCHOB

3.7

AnkanueHsl. XHMMHUYECKHE CBOMCTBA QIKAJUEHOB: PEaKUUHU TMPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBaHUE), TOpeHHs W mnoiaumepusanuu. [lomydenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IIOJE3HBIX MPOAyKTOB. Peakiuu 3amemeHus. I'opeHue
alleTWJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH Ul CBAPKHU U PE3KU

MCETAJIJIOB. HpI/IMeHCHI/Ie allCTHUJICHA

Apenpl. XuMHYeCKHE CBOHCTBa OeH30yla: peakUuu  3JIEKTPO(QUIBHOIO
3aMelIeHMs, TPHUCOEIMHEHUs (TUIpPUpPOBAaHME, TrajoreHupoBaHue). Peakius
ropenusi. OcoOEHHOCTH XMMHYECKUX CBOMCTB Toidyoiya. llomydenue OeH3ona.
OCOOEHHOCTH XUMHUYECKUX CBOHCTB crtuposa. Ilomumepuszanus cTupoda.

Crioco05b1 MOJIYUCHHUA U TPUMCHCHUC apOMATUUCCKUX YITIECBOLOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCO0  YCTaHOBJIGHUS  HAJINYMS
TUIPOKCOTPYIIBL, €  TajJOreHOBOAOPOJAMH  Kak  CIOCO0  IOJIydeHHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peakuus ropexus.
[Tonmyuenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOb U TIIMUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaerunpl. XUMHYECKHE CBOMCTBA TMPEACIBbHBIX albJETHIOB: THAPUPOBAHHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO TPpynmy (peakuus «cepedpsHOro
3epkana», B3aumojeiicteue ¢ ruapokcuaom menu (I1). Tlomyuenue npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHPTOB, THUJpaTalus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pC€aKkun OKUCIICHUS allCTOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBONCTBA NPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[Tonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUAOB. Bricuiue mpencibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupsl U kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX >(QUPOB B
MUIIeBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIIOKHbIE 3(GUpbI
TJIMIEpUHa U BBICIIMX KapOOHOBBIX KHUCJIOT. XHUMHYECKHE CBOWCTBA IKHPOB:
THJIpUPOBAaHUE, OKUCIIEHUE. [HMIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
IIPOMBIIIICHHOTO NOJIY4YEHUsl COJEeH BBICIIMX KapOOHOBBIX KHCIOT. MbLId Kak

COJIM BBICHIHNX Kap6OHOBI)IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAaKIUH C Yy4YyaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUIHON TPYNI M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIIOKO3bI, €€
3HAa4YEeHUE B KU3HEAEATECIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHaBIMBArOIIME Aucaxapuabl. [uapomus
nucaxapunoB. Ilomucaxapuabl: kpaxmani, riaukoreH. CTpoeHHEe MaKpOMOJIEKYJI
KpaxMmayla, IJIMKOreHa U Lemnono3bl. dusnyeckue CBONCTBA Kpaxmala H
LEJII0NIO3bl. XHMMHUYECKHE CBOMCTBAa KpaxMania: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEJIIHOJIO3bl: THAPOJIU3, HOIydEHUE
3¢pupoB UemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHHBI KaK OPraHM4YE€CKHUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMUYECKUE CBOWCTBA AaHWIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOM, okwucieHue. I[lodyuyeHue aMUHOB aJKWIMPOBAaHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTHI Kak aM(OTepHble OpraHHYecKue
coequHeHusl. OCHOBHBIE AMUHOKHUCIIOTHI, OOpasyromue Oenku. XHUMHUYECKUe
CBOMCTBa OEJIKOB: TUAPOJIN3, NEHATYypallUsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTpyKTypa TIOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJIHUMEPOB OT
cTpoeHHs: MoJyieKyJd. OCHOBHBIE CIOCOOBI TONYYEHHUS BBICOKOMOJEKYIISPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3allui U MOoJUKOoHAeHcaruu. Knaccudukanus

BOJIOKOH

###Par#H# 1 nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OpPraHU4YCCKUX COGI[I/IHCHI/If/'I

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xwu3Hu. [IpaBuna Ge3zomacHON paboOTBl C EIKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XMMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA He(TIHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKH yTIICBOIOPOIOB)

XUMHUA M JKOJOTHS. XHUMHYECKOE 3arps3HEHUE OKPYKAIolIel cpeabl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bbl, arMochepsl, ¢haopbl U GayHbl OT
XMUMHYECKOro 3arpsizHeHus. IIpobimema OTXO0J0B W TMOOOYHBIX TPOIYKTOB.

AHLTepHaTI/IBHLIC HNCTOYHHKH SHCPIruu

4.4

OGH_II/IG NpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYUYCHUS XUMHUYCCKHX




BEILIECTB (HAa IpUMEpPE MPOU3BOJICTBA aMMMAaKa, CEPHOM KHUCIOThI). UEpHas u
uBerHas ~ metauryprus.  CTEKJI0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass ~ opranudeckas  xumus. Cppb€ A8 OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par####PacdéTbl Macchl BEIIeCTBA WM 00BbEMA Ta30B 110 U3BECTHOMY
5.1 KOJINYECTBY BELIECTBA, MACCE MM 00BEMY OJTHOTO U3 YYaCTBYIOIINUX B PEAKIIMU
BELIECTB
5.2 ##HPar##H##Pacuérel TeruioBoro s exTa peakuu
5.3 ###Par###PacuéTbl 00bEMHBIX OTHOILIEHUHN T'a30B IIPH XUMUYECKUX PEAKIUAX
5.4 #i#Par###Pacuérel Macchl (00bEMa, KOTMYECTBA BEIIECTBA) ITPOTYKTOB
' pEaKIuu, eciiu OJJHO U3 BEIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 H#HH#Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JTOJIM BBIX0/1a TIPOIYKTA PEAKIIMHI
' OT TEOPETUYECKH BO3MOYXKHOTO
###Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJE pACTBOpA C OMpeIeIEHHON MaccoBOil 1oyen
PacTBOPEHHOTO BEIIECTBA
5.7 ##H#Par###PacuéThl ¢ NICTIOTB30BAaHUEM MOHSATUN «MACCOBAsI IOJIS», «MOJIIPHAs
' KOHILEHTPALUsA», «PACTBOPUMOCTH)
##H#Par##HHaxoxieHue MoJIeKyJIIpHON (pOPMYJIbl OpraHUYECKOTO BEILECTBa 10
5.8 €ro MIOTHOCTU M MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €0 COCTaB, UJIH 110

MIPOYKTAaM CTOPAHMS



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus; 10 kiacc. yrmybnennoe o0yuenue Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiyanna B.B. O01iecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AxuinonepHoe obiectBo «3narenscTBo
«IIpocsemienue»

* Xumus; 11 kiace. yrnmyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe o0uiecTBo «M3aarenbcTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
Junaktuueckne marepuansl. 10-11 kmacesl. ABrop: Papenxnii A.M.
[TocoOus nns yuutens. 8, 9, 10(6a30Bb1it ypoBeHb), 11(0a30BbIi ypOBEHD)

kiaccsl. ABtop: I'apa H.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmorexa IJOK
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