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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHUsD» B 00pa3oBaTelbHbIX opranuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIyOJIEHHOTO M3y4Y€HHsS 3aHMMAaeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBIMIYCKHUKOB IIKOJbI, HEOOXOOUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme no XMMHM Ha3HAuY€HHE MpeaMera «XHUMHS» IOTy4aeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJHSAEMBIE MPOrpaMMOM IO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO NpoduIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OO0ydarolmuxcs B
pamMKax MTOTOBOM arrectanu B (GoOpMe E€IMHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHABIWBACT WHBAPHAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTebHOE
JUIST W3Y4YeHUs B paMKaX OTICHbHBIX MNpoduiei, mpemycMaTpruBaeT
pacripefieieHue W CTPYKTYpUPOBaHUE €ro Mo KjlaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSI I3YYCHUSI OTACIBHBIX TEM;

e TMpeajiara€T MPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyUYECHHUSI Yy4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero o0Opa3oBaHUs, COACPKATECIBHOM XapaKTEPUCTUKHU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TI03HABATENIbHBIX  JEUCTBUH  0OOydYaromierocsi IO OCBOECHUIO
COJIepKaHMs TIPEeAMETA.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
MPEEMCTBEHHOCTh € OOYy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIIONIECH COJIep KaHUsl y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBJISIONICH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBUHM C HAMPABICHHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYEHUU TMpPeaMETOB 0a30BOro M YriayOJE€HHOrO YpPOBHEW B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH €  MOCTEAYIOIIUM  OTanoM  MOJY4YeHUsS  XUMHUUYECKOTO
oOpa3oBaHUsI B paMKaX M3y4YEHUS CIHEHHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MPOo(ecCHoHaILHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha  paclIMpeHue W  yriayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIIUXCsl, BHIOPABIIMX OMNpeaeIEHHbIN MPOodUib
oOyd4eHUs, B TOM YHCJIE C MEPCIEKTUBOM MOCIEAYIONMIETO MOTYyUYSHHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpPyeMbIM pe3yibTaTaM OCBOCHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
W3y4eHHE TpeaMera «XuMHs» OpPHEHTUPOBAHO TaKXe Ha pelieHue 3ajaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHMH palMOHAIM3alUd Y4eOHOTO Tpyda U
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxon0B K 0TOOPY U CTPYKTYPHOUR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWUYECKHX IPEJCTABICHUAX O CTPOCHUU aToMa. XHMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX MPOIECCaX U 3JIEKTPOJIM3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonorunueckoro npo¢uias OoJIBIINI yAENbHbIM Bec OyleT UMETh OpraHuveckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIUABI, OEJKH, YIJIEBOJbl, HYKICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacTteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 370POBBIO U PUPOIHOMN CpELE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIIyOJIeHHe  TPEJCTaBICHHA O  HAayYHBIX  METOJaX  IO3HAHWUS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX M  Pa3BUBAIOIINX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMPOLECCY TBOpPYECTBA B OOJACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPpo(heCCHOHAIBHON U OOIIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN IeSITEIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriepoja. XUMHUYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3U.
OpnunapHasi, 1BOMHas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EH B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MONeKyIsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
U ME30MEPHBIN 3(PPEKTHI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCU(UKalMS OpraHuuecKux peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OIBITHl MO MPEBPAIICHUI0 OPTraHMYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKLMi paguKaJIbHOIO 3AMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYeHUs U IPUMEHEHHE AJIKAIUECHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XHWMHMYECKME  CBOWCTBA:  PEaKUWM  NPHUCOCIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMmyia, HOMEHKIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOEAUHEHUS, OKHMCIECHHE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tonmumepusanus cruposna. CriocoObl NOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATATUTUYECKU), PUPOPMUHT, TUPOIIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYMIY, HUTPOTPYIIY, I[HAHOTPYIIIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJlhs, B3aWMMOJICHCTBUE allE€TWIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYII
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 9TaHoya). ['oMosornyeckuit psa, oOmas Qopmyna, H30MEpHUs,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHU UM  HEOPraHWYECKHUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBUE C OpraHU4EeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHre 0 MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. (DuU3MUEeCKUE CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEENIbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPUKALNM, PEAKIUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, U30Mepus U
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA W HaXOXAeHUE B mpuponae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIKe U HEBOCCTAHABIMBAOIINE AMcaxapuabl. [ naponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEeJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmasna M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBPAILECHHA:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albACTUibl (C THUIPOKCHUIAOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMaJjia ¢ MOJIOM, PELICHUE SKCIIEPUMEHTANBHBIX 33/1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anuQpaTUYecKue ¢ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMeHnknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCHEpUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWE OHKCICPUMEHTAJbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIPHBIE COCITMHEHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Matepuanbl. I[lmactmacchl (TOJUATUIICH, MOJUIIPOMMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OpMysibl OpraHMYECKOTO COCAMHEHHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (opMyIibl
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpeaMETHBIX CBS3EH NP U3YYEHUH OPTaHMYECKON XMMHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHUS, CKOPOCTh, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKU 351eMeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEPUOIAYECKOTO 3aKOHA U [lepHoIUUEeCKOr CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M1. Meneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHele cBa3u. Bonxopoanas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHbix cucreMax. MctuaHable pacTBopsl. [lpencraBinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccuduxkaiys u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM IMPU XUMHUYECKUX peakiusix. TernoBbeie 23p(OEKThl XUMUYECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKIni. XUMHUECKOe paBHOBecue. KoHcTanTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckor cucreMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI TTOTYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoe, CIOCOOBI MOJYy4YeHHS, (PU3MUECKHE WU
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MNOdy4YeHus, (undeckue u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOTydeHUs, (HU3UIECKHUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHUE CBOMCTBA MPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMy4eHHs, (pU3MUECKHE U
xummuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmner [lepuonnueckoit cucTemsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COECIMHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.



ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuoanyueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUM.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCHU/IA [INHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAIIOB C BOJOH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAaJIOB, B3aUMOJECUCTBUE THIPOKCUIOB ATIOMUHHS M I[MHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOrO pa3BUTUA dyenoBedyecTBa. [lonsTue
O Hay4YHbIX MeETOoAax I[IO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble IpuHLIKINBI OpraHU3alMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [[poMbllisIeHHbIE CTIOCOOBI MONTYYEHUSI METAJIIIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XuMun B pa3BUTUN METUIIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIOJIb30BaHUs MpenapaToB OBITOBOM XHMHU B TOBCEIHEBHOMU
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl A1 21eKTpOoHUKH. HaHOTeXHOOTru .

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeMETax €CTECTBEHHO-HAYYHOTO LMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, ouocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTICBObI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHoNorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPIHsi, CTPOUTEIIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpEAMETa «XHMHSI» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYy4YaloIMXCS PYKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OIbITA IO3HABATEILHOW U TPAKTUYECKON NESITEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcst B Mpoliecce peaau3aiuu o0pa3oBaTEIbHON NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUI B KOJUICKTHBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3TUYHBIX BUJOB YUCOHOU NEATEIHLHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CTh PE3YJIbTAT
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIAECHUE M IOCTYIIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEMETHBIX 3HAHUHN 110 XUMUHU;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HPKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE TTPUPOITHON U COIMATILHOM CpE/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
IPUPOIHON cpenie, YMEHHsI TIPOTrHO3UPOBATh HEOJIArompUSTHBIE IKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poyiud B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JUJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTHUECKOM 0€30MacHOCTH, B Pa3BUTUM MEJIUIIUHBI, 00ECIICeYEeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIIOJIh30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAaHUW 1O XUMHUH B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBIICHHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBEHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHSITUN M YCTaHABIMBAaTh MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBAaHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAATh 3a XOIOM
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTEepaTypa XHMHUYECKOIO COJEp)KaHUsA, CIPaBOYHBbIE IOCOOus,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHpOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaau3aluu yueOHOTo MpoeKTa, U (OpMYIUPOBATH BBHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCT, ONpeneNsds €€ LeNIM W 3a7add, KOHTPOJUPOBAaTH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro o0Imero oOpa3oBaHHUs BKJIIOYAIOT CIEU(UUCCKUE
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEN. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHnr yCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMAYECKHUM AJIEMEHT, aTOM, PO U 3JIEKTPOHHAS
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, YTIECPOIHBIN CKeeT, (yHKIIMOHATLHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKIil, TEPMOJUHAMUYECKHUX W KHUHETHYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTsl I u Il poga);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPTaHUYECKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil ~ TMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO MX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBOIUTh TPUBHAIBHBIC HA3BAHUS MJI OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (eHos, (QopMaibIerujl, aueTaabJIeruj, aieToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYEeCKUX COCIUHEHMSX (KOBAJICHTHAs M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaThb  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
JIKUHOB, apOMATHYECKUX YIJIEBOJOPOJAOB, CHUPTOB, albJACTHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PpPEaKIU C KCHOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3Yy4CHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUalibHOTO E€IWHCTBA MHpA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMKA C MUCIOJIb30BaHUEM (HU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CropaHus, TUNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYECHHbIC 3HAHUS TSl IPUHSITUSL TPAMOTHBIX pPEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU YTJIEBOJOPOJOB pPA3IMUYHBIX KIACCOB W
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHUS, MPEJCTABISATH B paziudHou (opme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEeJIbl U TOCTUXKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOopMmaIuio, nepepadbarpiBath €€ M UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTE€pUAlIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHHE  CHCTEMOH  XHMHYECKMX 3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTE€NEHb OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTellb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBON »hPeKT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIJICKTPOIUTHUECKOW HUCCOIUAIMU, MEPHUOIUYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
MNPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMHUYECKOM PaBHOBECHM, PACTBOpPaX M JUCIEPCHBIX CUCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEPHBbIC NMPU3HAKW TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (GOpPMyJ BEHMIECTB H  YPAaBHCHHM XHMHYECKUX  PEaAKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAS), THUI KPUCTALIMYECKON PpEIIETKH
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOH CBSI3M M TUIMA KPUCTAJUTMYECKOW PEMETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJICHTHOM CBSI3U;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEMICHEM OKHUCJICHUS JJIEMEHTOB, OOpAaTUMOCTH, YYacCTHUIO Karaju3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €TI0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYECKHE YPOBHW», «IHEPIeTUYECKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOU CBSI3UM MEXKJIY HEOPraHMYECKUMH BELIECTBAMU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKkUMd  THUAPOJIW3a;  PEaKUuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKkIMud B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIILUICHHOTO ITOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,
oOIMe HayyHble TMPUHIMIBI XUMHUYECKHUX IIPOU3BOJICTB; 11€71€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKH
3pEeHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOPMHPOBAHHOCTh BIIAJEHUS CHUCTEMOW 3HAHUW O METOJAaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JJIsI OOBSICHEHUS XUMHUYECKHX SBJICHUM, HMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOM JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0CO3HAHHOTO MOHUMAHUS MaTePUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MIOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALWs;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro sddexra
pEaKUHM; 3HAYEHUs BOJOPOIHOIO IOKAa3aTess PaCTBOPOB KHUCIOT M LIEJIOYEUN C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAaHO B M30OBITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (IpOBEJACHHME  pPEeakuuMid  HOHHOro  OOMeEHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTaBa HEOPTaHMYECKUX BEILECTB, ONPEIACIICHUE
Cpeapl pacTBOPOB BELIECTB C IOMOIIBIO HWHAMKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCTIIEPUMEHTANBHBIX 3ada4 1o Temam «Mertamnel» U «Hemeramiby) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIATh MPaBUJIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOTHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH I€JCHANPABICHHBIA TMOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

bu6nuoreka [IOK
2 .K . 21
3 keToHbl. KapOoHoBBIe KUCTOTHL. CIIOKHBIC httos://m.edsoo.ru/d69df650
s¢upsl. XKupsr
bubnuoteka LIOK
33 YrIeBOm 3 https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue opranuyecKkue coeIuHeHust
bubmuorexa [JOK
4.1 AMUHBL. AMUHOKUCIOTBI. benku 12 https://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Paszgea S. BoicokoMoJieKyJ/JIsIpHbIE COeIMHEHU S
bu6nuoreka [IOK
1 B
5) BICOKOMOJIEKYJIAPHBIE COCTUHEHUS 6 https://m.edso00.ru/d69df650
Hroro mo pazueny 6
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoasnsie | Ilpakruyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKon
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHAX 9 bubmmorexa LOK
' P https://m.edsoo.ru/2dd57f24
sneMenToB /. 1. MenneneeBa
12 CtpoeHnue BemiectBa. MHOrooopasue 11 1 bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
FMIACCIE peatdini https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTaLIE 3 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
22 Meransi 23 L 2 https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Mertoabl MO3HAHUS B XUMHH. XUMUS U 9 bubnmoreka [JOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HMara DJIeKTpOoHHbIe HU(pPOBBIE
Tema ypoka Kounrpoabusie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
1 IPENCTABIIEHUE O 1 bubnmorexa LOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COCTUHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa
nepojia (0OCHOBHOE U
2 1}3,(r)36p>1<z[é1({Hoe COCTOSTHHS) 1 bubmorexa [IOK
Y ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOKXHOCTH
aToMa yriepoja
Xumuyeckas CBsI3b B
OpTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3mMbl 00pa3oBaHUS 1 bubmorexa HOK
. p https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBs3EH
Teopus crpoeHus
4 OpraHNYeCKUX COETUHEHUH A 1 bubmorexa [TOK
P ' https://m.eds00.ru/9e595ch8
M. bytieposa
Buabl uzomepuu: crpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubmuorexa [IOK
DnexTpoHHBIC 3 (HEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpraHu4eCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COETUHEHUN

[IpencraBnenue o
KJIacCU(PUKALINH U

6 CUCTEMaTHYECKas bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BELIECTB

7 Knaccudukanus peakiuii B bubnuoreka [IOK
OPraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anys U 0000IICHIE bubmuoreka [JOK
3HAHUM 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH P,
obmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubmmorexa [IOK
JJIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

10 DOu3nvecKkrue U XUMUIECKHUE bu6mmorexa [IOK
CBOICTBA aJIKaHOB https://m.eds00.ru/3137711c
HaxoxneHnue ankaHoB B

11 npupoje. CriocoObl moydeHus Bubmmorexa LIOK

https://m.edso0.ru/259b0a5h
Y IPUMCHEHHUE aJIKAaHOB
[{ukmoankaHbl: 00IIast
dhopmyna, HOMEHKIATypa 1

12 M30MepHsi, 0COOCHHOCTH bubmunorexa [JOK
CTPOECHUSA U XUMHUYECKHX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI IOJTyYEHUS U
MIPUMECHEHUE

13 Pemenue pacuéTHbIX 3a1a4 Ha bubnuorexa [IOK



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

oIpeiesieHUEe MOJICKYJIAPHOU
(hOopMyJIbI OPraHuIECKOro
BEIIIECTBA [10 MACCOBBIM J0JISIM
ATOMOB DJIEMEHTOB, BXOISIINX
B ero cocrtas. CucTteMaTH3alus
¥ 00001IeHIE 3HAHUHT 10 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKUH DS,
obmras popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuoreka [JOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHas ¥ 1uC-
TpaHC-U30MEepHs ATKEHOB
Ou3nyeckue 1 XUMHUIECKHE
15 cBOMCTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl monyueHus: u bubnunoreka [JOK
IIPUMEHEHHE AJIKECHOB https://m.eds00.ru/665dc058
ITpakTuyeckas padora Ne 1 o
17 teMe "[lonydyenue sTuieHa u Bubmorexa LIOK
v . https://m.edso0.ru/0941eed8
M3Y4YEHHE €ro CBOMCTB
Pemenue pacu€THpIx 3a1a4 Ha
18 ONpeeICHUE MOJIEKYIISIPHON bubmuorexa [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
ATKaJIUeHBI: COMPSIKEHHBIE,
M30JIMPOBaHHbIE,
bu6mmorexa [IOK
19 KyMYJIUPOBaHHBIE.

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XHUMUYECKHE CBOMCTBA bubmuoreka [JOK
CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 CriocoOsl mostyueHus: u bubnmoreka [JOK
MPUMEHEHUE AJIKAJIMECHOB https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTUYECKHM AL,
obmas hopmyina,

99 HOMEHKJIaTypa, FJEKTPOHHOE U bubnuoreka [JOK
MPOCTPAHCTBEHHOE CTPOECHUE https://m.edso0.ru/68b6cc4c
MOJIEKYJI, (pr3muecKue
CBOMCTBA

23 XUMUYeCcKHe CBOMCTBA AJIKUHOB Bubmorexa LIOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peakiiu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CrniocoOsl monyueHus: u bubnunoreka [JOK
IIPUMEHEHHE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl o

26 YPaBHEHHUIO XUMUYECKOU Bubmorexa LIOK

https://m.edso0.ru/5db8e526
peakiuu

97 Cucremarusanusa 1 0000IIeHne
3HAHMUH 1O TeMe
ApEHBI: TOMOJIOTHYECKUH Psi,
obmas hopmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnorexa [JOK
MIPOCTPAHCTBEHHOE CTPOECHUE https://m.edso0o.ru/a92a7094
MOJIeKYJ O€H30J1a U TOTYyoIa,
ux (hpuznyeckue cBOcTBa

29 XHWMHUYECKHE CBOWCTBA APEHOB: bubnuorexa [IOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

pC€aKkuuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4

XUMHUYECKUE CBOMCTBA APEHOB:

30 €aKIMH MPUCOSTMHEHUS bubmmorexa [JOK
peart P A ’ https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H301a

31 Oco0EHHOCTH XUMUYSCKUX bubmuorexa [JOK
CBOWCTB CTHUpOJIA https://m.edso00.ru/d5018a54
Pemenue pacu€rHbix 3a/1a4 Ha
oTpeeNieHue MOJICKYIIpHOU bubnuoreka [JOK

32
(hOpMyIIBI OPraHUIECKOTO https://m.edso0.ru/53461a2c
BEIIeCTBA

33 CriocoObl ToTy4eHHs U bubnunoreka [JOK
IIPUMEHEHNE apEHOB https://m.eds00.ru/6f717d09
I'eHeTnyeckas CBSA3b MEKIY

34 pa3IUYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB
Pacuétel no ypaBHEHUAM
XUMHUYECKHUX PEaKIIUi.

35
CucremaTu3aius 1 00001IeHNE
3HAHUM 110 TEME

36 ITpuponusiit ras. [lomyrHeie
He(TSAHBIC Ta3bl

37 KameHHBI#1 yroib 1 NpoIyKThI bubmuorexa [IOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
Hed1b 1 cioco6sl e€

38 nepepabotku. [Ipumenenue bubmmorexa [JOK

Pep P https://m.edsoo.ru/21f9de78

MIPOJYKTOB MepepaboTku HedhTH

39 ['enernyeckas CBS3b MEXKAY

Ppa3iInYHbIMU Kj1aCCaMHU



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

YTJIEBOJIOPOIOB

40

FaJ'IOl"CHOHPOI/IBBOI[HI)IC
YIJIIEBOAOPOAO0B: 3JICKTPOHHOC
CTPOCHUEC, pCAKIIUHN 3aMCIICHUSA
raJorcHa

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

41

[eiicTBue menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
IHUTrajJoreHaaKaHoB C MArHUEM
H IIUHKOM

42

Cucremarusauusa 1 00001IeHIE
3HaHUH 10 paszueny
"YraeBogopoib"

bubmuoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonrtponsHas pabora o Teme
"Yranesonopoast”

bu6mmorexa [IOK
https://m.edsoo.ru/95c¢9e298

44

[IpenenbHbIe OAHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKHUH P,
obmrast popmyna, CTpoeHHe
MOJIEKYJI, U30MEpHUs,
HOMEHKJIaTypa,
kinaccudukanys, puznueckne
CBOMCTBaA

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XUMHUYECKHE CBOMCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CITUPTOB

bu6mmorekxa [IOK
https://m.edsoo.ru/26ee34fe

46

Crioco0sl mostyueHus u
MPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

bu6mmorexa [IOK
https://m.edso00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

[Ipocteie 3dupsr:
HOMEHKJIATypa ¥ U30MepHus,

bu6mmoreka [JOK

47
0COOEHHOCTH (PU3UYECKUX H https://m.edso0.ru/c2c788b2
XUMHYECKHUX CBOICTB
MHoOroaToMHbIE€ CIIUPTHI:

48 STUJICHIJIMKOJIb U TJIMUEPUH, UX bubnuoreka [JOK
(bu3HUeCKre U XUMUICCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
Crioco0pl mostyueHust u

49 MPUMEHEHHE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (bu3uvecKre CBOMCTBA bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
Tokcuunocth penona
bu6mmoreka [JOK
51 XumMHueckue cBoicTBa (heHomna
¢ https://m.edso00.ru/037ca5f9

59 CriocoObl TTOTy4eHHS U bubnmnoreka [JOK
IprUMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[IpakTnueckas padora Ne 2.

53 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3aja4 1o TeMme "CIupTsl U https://m.edsoo.ru/fdOced09
¢benomnnsr"

54 Cuctemaru3zanus u o0o0meHne bu6morexa [IOK
3HaHUH 110 TeMe https://m.eds00.ru/1810ch9b
AnbAeruipl U KeTOHBI:

55 3JIEKTPOHHOE CTPOCHUE bubnmoreka [JOK

KapOOHWIILHOM TPYTIIIHI;
TOMOJIOTHYECKHE PAIBI, 00IIas

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

dbopmyna, uzomepus u
HOMEHKJIaTypa

ANbIeruasl 1 KETOHBI:

bu6mmoreka [JOK

56 W3MYECKHE CBOMCTBA; PEAKIINHU
b > peartl https://m.eds00.ru/c887425c
MIPUCOCTUHEHUS
Peakmun oxkucieHus u
57 Ka4eCTBEHHBIE PEAKIINHU bubmmorexa [IOK
peartt https://m.edsoo.ru/a393baa9
aJIbJAETUI0B U KETOHOB
58 Crioco0bl noTy4eHust bubnuoreka [JOK
aIBAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEETbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubmmorexa [IOK
OCOOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYIT
N3omepus 1 HOMEHKIaTypa
60 KapOOHOBBIX KUCIIOT, UX bubmmorexa [TOK
p o https://m.eds00.ru/700cc87b
(bu3nueckue cBOcTBa
XHUMHUYeCKHe CBOMCTBA
61 IpeaeabHbIX OJHOOCHOBHBIX bubmmorexa [TOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYypaBbUHOM KUCJIOTHI. bubmuorexa [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHACIOT
Oco0eHHOCTH CBONCTB:
63 HEIPEAEIbHBIX U bubnnoreka [JOK

apoOMaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX,

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

FI/I,I[pOKCI/IKap6OHOBLIX KHCJIOT.
HpeI[CTaBI/ITCJ'II/I BBICHIHUX
Kap6OHOBBIX KHCJIOT

Ilonstue o IMPOU3BOJHBIX

bu6mmoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoOsl motyueHus: u
65 MIPUMECHEHHE KapOOHOBBIX bubmorexa LIOK
P P https://m.edso0.ru/7c065c9d
KHCIIOT
Crnoxuble 3¢upsbL:
TOMOJIOTHUYECKUH PsiJI, 00IIIast bubnuoreka [JOK
66
bopmya, n3oMepus U https://m.edsoo.ru/adfffe6d
HOMCHKJIaTypa
67 du3nYecKre U XUMUYECKUe bubmuoreka [JOK
CBOMCTBa 3(UpPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 10
YPaBHEHHUIO XUMHYECKON
68 peaxkiuuu, Ha ONpeeIIeHNe
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHMYECKOTO BEIIECTBA
ITpakTuyeckas paGora Ne 3.
69 Pemenue skciepuMeHTATBHBIX bubnmoreka [JOK
3amad o Teme "KapOoHoBbIe https://m.eds00.ru/486671fb
KUCIOTHI. CoxHbIe Pupbr"
XKupsl: ctpoenue, puznueckue
70 Y XUMHUYECKHUE CBOWCTBA Bubmmorexa LOK
https://m.edso00.ru/al19c5b98
(runponus)
7 OcoOEHHOCTH CBOWCTB JKUPOB, bubnuoreka [JOK

COACPpIKAIINX OCTATKU

https://m.edso0.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

HeMNpeeIbHbIX KUPHBIX
kucnot. JKupsl B mpupoje

Mpg11a KaK COJIM BBICIINX
Kap6OHOBBIX KHCJIOT, UX

bu6mmoreka [JOK

72 Moroiee Aeiicteue. [lorstue o
tee A https://m.eds00.ru/3c566565
CUHTETHYCCKUX MOFOIIUX
cpenctax (CMC)
I'eneTnueckas CBsI3b
YTJI€BOIOPOAOB U bubmmorexa [IOK
73
KHMCJIOPOJICOACPKALIUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEeHUAM
XUMUYECKUX PEaKIUi
Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
75 .
3HAHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucThKa
76 YTJIEBO/IOB U KilaccuuKanus bubnuorexa [JOK
yIIAeBOJIOB (MOHO-, TU- U https://m.edso0o.ru/7a9693al
TIOJIMCaXapU/Ibl)
Monocaxapuasl: PU3NYECKHE
77 CBOMCTBa If Haxon%) CHHE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
MIPUPOJIC
[IpuMeHeHne rroKo3sl, €€
78 SHAYCHIE B bubnmoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HECATCIILHOCTH OpTraHn3Ma
rcaxapujpl: caxaposa,
A P P but6mmoreka [IOK
79 MajbTO3a U JIaKTO3a.

Haxoxnenue B mpupone u

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

IIPUMEHCHUC ArCaxapruaoB

[Tonucaxapupl: CTpoeHHE
MaKpOMOJIEKYJ, U3NYECKUE U

bubmuoreka [JOK

80
XHMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE
81 [TonsiTHe 06 NCKYCCTBEHHBIX bubnnoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 ONpeAeIICHUE JOJIM BbIX0/1a bubnuoreka [JOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUICCKH BO3MOYKHOTO
Cucremaru3anys U 0000IICHIE bubmuoreka [JOK
83 .
3HaHUH 10 pa3zueny https://m.eds00.ru/08d4364c
KonTponbHas pabota no teme
84 "Kucnopoacoaepxarue bubnmorexa LHOK
P P " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHEHHS
AMUHBI: K1accuduKarus,
CTPOCHUE MOJIEKYJI, 00IIast
85 (p(f MyJa I/I30MeyI/I}I Bubnuorexa LIOK
Py, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3HUYECKUE
CBOICTBA
86 XUMHUUYECKHEe CBOMCTBA bubmuorexa [JOK
anudaTuyecKux aMHUHOB https://m.edso0.ru/1bc5cf80
AHWIIVH: CTPOCHHE AHWINHA,
87 0COOCHHOCTH XUMHUYECKHIX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOWMCTB aHWJIMHA
88 Crnioco0sl mostyueHust u bubnmoreka [JOK

MPUMEHEHHE aTHuPaTHUIECKUX

https://m.edsoo.ru/eal38763
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AdMHHOB

AMUHOKHUCIIOTBI: HOMEHKJIATypa
U uzomepus, puznyecKkue

bubmuoreka [JOK

89
cBoiicTBa. OTHEILHbBIE https://m.edsoo.ru/d1773e80
MPEACTABUTENH 0.-aMUHOKHUCIIOT
XUMHYECKHAE CBOMCTBA
aMHHOKHCIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE bubmorexa [IOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIOT. CHHTE3 U
THJIPOJTU3 TICNITHIOB
01 benku kak npupoHbie bubmmorexa [IOK
MTOJIMMEPBI; CTPYKTYPBI OSIIKOB https://m.edsoo.ru/429e9899
bubmuoreka [JOK
92 XuMHueckue cBOMCTBa OEIKOB
https://m.edsoo.ru/6237306d
A3oTtcoaepikaiiue
TeTePOIMKITHYECKUC
93 coenuHennsa. HykiienHoBble bubmnorexa [IOK
g K https://m.edso0.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosornueckas pojib
[IpakTuueckas padora Ne 4.
Pemenne skcriepuMeHTaTBHBIX
94 3aj7a4 1o TeMe bubmorexa HOK
" ! https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxaiiue
OpraHu4ecKue coeanHeHus"
ITpakTuyeckas paGora Ne 5.
95 Pemrenue skcnepuMeHTaIbHBIX bubnmoreka [JOK

3a7a4 1o teMe ""Pacrio3zHaBanue
OpraHNYeCKUX COCTUHECHUI"

https://m.edsoo.ru/bde3fdf6
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KouTponbhas pabora no teme

bubmuoreka [JOK
96 "A 1
30TCONCPAIHC " https://m.edsoo.ru/ce561bc?
OpraHMYEeCKUe COCTUHEHUS
OcHOBHbIE OHATUSA XUMHH
BBICOKOMOJIEKYJISIPHBIX
97 COCMHEHUI W METOJIbI HX 1 bubmorexa HOK
8 g https://m.edso0.ru/7aa63ebd
CHHTE3a —IIOJIMMEepH3aIus U
MIOJTMKOHICHCAITUS

98 [Tmactmaccel. YTunuzamnus u 1 bubmuoreka [JOK
nepepaboTKa IIacTuKa https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJlbHbII

99 CI/IHTGTI/I‘IEI;:KI/IG Kay . u 1 bubmoreia OK

YAV https://m.edso0.ru/246103ec
Pesuna
BosiokHa: HaTypanbHble,

100 HCKYCCTBECHHBIE, 1 bubnuorexa [JOK
cunrernyeckue. [onumepsr https://m.eds00.ru/5963a601
CMELUAIbHOTO Ha3HAYEHUS
ITpakTuyeckas pabora Ne 6.

101 Pemenne skcriepuMeHTaIbHBIX 1 bu6nuorexa [IOK
3aja4 1o reme "Pacno3HaBanue https://m.edsoo.ru/3aebd77a
IIJJACTMACC ¥ BOJIOKOH"

O0600611eHre U cucTeMaTH3alus

102 M3y4YEHHOT0 MaTepHalia 1o Teme 1 bubnnoreka [JOK
"BpICOKOMONEKYISIpHBIE https://m.edsoo.ru/6a22b1e8
COEIMHEHUS "

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue p
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubmmoreka [JOK
Xumuueckui anement. 30tombl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6moteka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukamnms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (S-, p-, d-, f-ameMenThI) https://m.edso00.ru/61294af9
4 Pacrnipenenenuie 31eKTpOHOB 1O 1 bubmmoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBbIE KOH(UTYpAIIH aTOMOB
5 3neMeII{)T0B B omoioﬁ& 1 bubmmorexa [IOK
. https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubmuoreka [IOK
DNeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Teproaudeckast cucTeMa XUMAYECKUX
7 anemenTtoB JI. 1. Menpaeneena, cBsI3b C 1 bubnnorexa [JOK
N ’ https://m.eds00.ru/16957¢01
COBPEMEHHOU TEOpHUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHH S CBOWCTB
8 XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubnuotexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIaM U epUoaaM

https://m.edsoo.ru/f8468927
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CucreMaruzanys 1 00001IeHe 3HAHUI

bubnunoreka LIOK

) 10 TeMe https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBsa3u. MexaHu3MEbl

10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOeKyIIpHbIE B3aUMOICHCTBHS
BaneHTHOCTD 1 BaJICHTHBIE

11 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBineHust 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEAMHEHMIX: COCTAaB U HOMEHKJIATYypa https://m.edso0.ru/8c66b12a
BemecTBa MoneKyasspHOTO U

13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubmmnoreka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.

14 IIpencraBieHne 0 KOJIIOUIHBIX brbmmorexa [JOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctruHHBIE pacTBOPHI: HACBIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmmorexa [JOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH bubmmoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ ucnosnb30BaHUEM

17 HOHATHH ""MaccoBas JI0JIA but6mmorekxa [IOK

nn

pacTBOpEHHOrO BelecTna", "MossipHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukanus u HoMeHKIaTypa bubnmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [{OK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbnas pabora no remam
"Ctpoenue aroma. [lepuonnueckuii
3aKoH ¥ llepuonuyeckas cucrema bubnuoreka [IOK

20
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeniecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanus XuMHYECKAX pPeaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

21 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edso00.ru/6335cdd2
MIpeBpAIeHHs SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 eakuid. TepMOXUMHUYECKHUE bubnmorexa [JOK
P F P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Beruncnenus mo ypaBHEHUSM

23 XUMHUYECKUX PEAKIINN U bubnnorexa [JOK

P https://m.eds00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKOpOCTh XMMHUYECKOU peakinu, €&
24 3aBUCHUMOCTH OT Pa3IMYHBIX (haKTOPOB.
Karanms u katanuzatopsl
25 ['omMoreHHBIE U TeTEPOTEHHBIE PEaKITUN
26 [Tpaktrueckas padorta Ne 1 mo Teme bu6muoreka [IOK

"BausiHue pa3nuvHbIX (aKTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOpPOCTh XMMHYECKON peakiuu"

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bu6nunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOpPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
OJIO)KCHUE XMMHYECKOTO PAaBHOBECHS
DNEeKTPOIUTHYECKAS JUCCOLIMALINA.
29 CI/IJ‘ILHI:)IG U cia0ble 3JI1[eKT (L)IJ'II/I"II:IBI bubnnorexa [JOK
p ' https://m.edso00.ru/5f766bdf
CreneHp QUcCOLUaIIA
Honnoe npounssenenue Boasl. Cpena
30 BOJHBIX .‘ECTBO :B Bonmo Ho HI)III;I ’ bubnnorexa [IOK
a p POB. BONOPO https://m.eds00.ru/3966cag89
nokazatensb (pH) pactBopa
I'mpaponus coneit. Peakuuu,
31 IIPOTEKAIOIINE B pACTBOPAX bubnmorexa [IOK
P p p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPaX bubnmorexa [IOK
P 1 P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTETBHO-BOCCTAHOBUTEILHBIE
33 eakuu. BaxxHeiilme OKUCIUTEIN U bubnmorera IOK
PCAKIUH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHU
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
MOHHOT0) OanmaHca https://m.edso0.ru/fb691387
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenne 3ama4d pa3InyHbIX THIIOB bubmrorexa LHOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmoreka [JOK
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Cucremaru3anus U 0000IICHUE 3HAHUN bubmuorexa [IOK
38 " "
1o TeMe "XUMUYECKUE PEAKIIUU https://m.edsoo.ru/c161eb85
KonrponsHas pabora o reme bubmunoreka [JOK
39 n n
XUMHYECKUE PEAKLIUH https://m.edso00.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproaudeckoii cUCTEME XMMHYECKHIX
40 anemenToB /1. . MenpaeneeBa u bubmorexa HOK
o https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue cBOWCTBA HEMETAIOB
ANIOTpONMs HEMETANIOB (Ha IpUMepe
41 KHCJIOpOJia, cepbl, hocdopa u bubmmorexa [IOK
PO, CEpEL, P https://m.edsoo.ru/ef92c91c
yriaepoa)

42 Bonopona: nonydyenue, pusndeckue u bubmuoreka [IOK
XUMHUYECKHE cBOMCTBA. ['uapuabl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CTIOCOOBI IOTYYCHUS (pn3nql:;cine " bubmmorexa LIOK

yi L https://m.edso00.ru/4e223795
XUMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS brbmmorexa [JOK
PO p & https://m.edso00.ru/6b3255e6
raJIOTeHOB
JlaGopaTopHbIe ¥ IPOMBITIIICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
IIpuMeHEeHNE TaIOTE€HOB U UX https://m.edso00.ru/6971aca4
COEAMHEHUI
ITpakTuyeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe

"T"anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYECHHUS,

bu6nmoreka IIOK

47 ecKue €CKHUe 7 .
(M3HICCKHE 1 XHMHUHCCKHE CBOHCTBA https://m.edsoo.ru/c8abc36a
O3oH. [IpumMeHneHue kucnopoaa u
030Ha
bubnunoreka LIOK
48 Oxc €pOKC
HLBT I TICPOKCHIBT https://m.edsoo.ru/5¢8816a0
49 Pewenue 3amay pa3iMuHbIX TUIIOB Bubmiorexa OK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 CH§CO6H TIOJTyYCHUS ¢I))H3I1)4qec1<ne u bubmmorexa [JOK
YACHI, https://m.edsoo.ru/46afae16
XUMHAYECKHE CBOMCTBA
bubnunoreka LIOK
51 C
CPOBOOPOIL, CYIbHH b https://m.edsoo.ru/7c875999
Kucnopoaconepxalnue coefuHEHUS
52 cepel gCO6€HHI:)CTI/I CBOWCTB CEpHOI bubnmorexa [JOK
pbL. p https://m.edsoo.ru/8cfa2548
KHACIOTBI
[IpakTuueckas padora Ne 5. Pemenue

53 HKCIEPUMEHTAILHBIX 3a/a4 10 TEME Bubmiorexa OK

" P .. ,J,l https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
A30T: Hax0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOTyYeHus, Pu3ndecKne u bubnuotexa [JOK
XAMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUJIBI
Kucnopoaconepxalnue coeJUHEHUS

55 asora IZ)co6eHIEOCTI/I CBOWCTB a30THOH bubmmorexa TIOK

' https://m.edsoo.ru/e2965afe
KHACJIOTBI
. bub6 OK
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUH. ubnmorexa I

https://m.edso0.ru/129f5059
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A3oTHBIE yI0OpEHUS

docdop: HaXOKICHUE B IPUPO/IE,
CrocoOBI MoJTydeHus, Pu3nyecKue u

bubnunorexa LIOK

57
XUMHUYecKue cBoricTBa. Dochuasl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunpl dpocdopa,

58 (1)00(1)?) c(cl)) eq)mz ue Kkucinotel. Conn bubmmorexa [JOK

p ZU[ prratl ’ https://m.edsoo.ru/c7a2d429
bochopHOIT KHCTTOTHI

59 [Tpumenenne pocdopa u ero bubnuorexa [IOK
coeauHeHuil. @ochopHbIe yIOOpEHHS https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue

bubnuoreka [{OK
60 IKCIIEPUMEHTAIBHBIX 3324 110 TeMe
https://m.edso0o.ru/8175ac3f
"A3z0T 1 pochop u ux coenuHeHHS"
Yriepos: HaxoKIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubmuoreka [JOK
(du3nyecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxkcup yraepoaa(ll), oxcu

62 ne I:)y;(l\f;) . (OJ'I)LHaSI KiCJ'IOTa ueé brbmmorexa [TOK
YHICPOA > ¥t https://m.edsoo.ru/dba58adf
conu

63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [JOK

A&P https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJE,
64 Cl'I[)OCO6BI oJI elilml (I)I/BI/IEefKIfe u bubnmorera LHOK
i L https://m.eds00.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxcun xpemuausi(I1V), kpemuueBas bubnuotexa [JOK
KHCJI0Ta, CUIINKATHI https://m.edso0.ru/3170e7bl

66 [IpuMeHeHne KpeMHUS U €r0 bubmmoreka [JOK
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coeauHenuii. CTEKI0, €ro moJiydeHue,
BHUIBI CTEKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa HOK
atp https://m.edsoo.ru/h624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUN bubnuorexa [{OK
o treMe "Hemeraniasr" https://m.edso0.ru/6e864db5
69 KonTponbhas padota no teme Bbu6moteka [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
20 AHanus pe3ynbTaToB KOHTPOJIbHOMN bu6mmoteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Tepunoanyeckoii cucTeMe XUMHUYECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOECHUS buGnuorexa [IOK
’ p https://m.eds00.ru/9839c16¢c
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
O6mue dpuznyeckue cBocTBa
72 MeTauIoB. [IpuMeHeHne MeETAIUIOB B bubnuorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmnaBsl MetasuioB. Kopposust bubnmnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3inyHbIX TUIIOB bubmorexa LIOK
AaTp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMAYECKUN DA HAOPSHKESHUH
75 MCTMEOB O6mue cnoiolgm H(I))n €HUS bubnnorexa [JOK
- oot yi https://m.eds00.ru/94eb377a
METAILIOB
OOm1ast xapakTepucTHKa MeTayIoB [A-
. bubmuorexa [{OK
76 rpynibl [leproaudeckoit CUCTEMBI

XMMHYECKHUX AeMeHTOoB. HaTtpuii u

https://m.edsoo.ru/el12c26b3
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Kaluii: moiay4yeHue, pusndeckue u
XMMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

O6mas xapakrepucTruka MetayioB I1A-
rpynmnsbl [leproanueckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruui u

bub6nmoreka [IOK

77
KaJIbIMIA: TIOJy4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHECHHE
MIPOCTHIX BEIIECTB U UX COSAMHEHUN
78 JK&cTKoCTh BOJBI U CIIOCOOKI €€ bubnunoreka LIOK
YCTPaHEHUS https://m.edsoo.ru/c74bfae9
79 AroMuHUE: TIoNy4YeHHEe, GU3NICCKHUE U bubmmoreka [JOK
XMMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edso0.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U
80 TUAPOKCH]IA aJIFOMUHUS, bu6mmotexa [IOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
ITpakTruyeckas pabora Ne 7. Pemenue
82 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmmorexa [IOK
P https://m.edsoo.ru/27a4af43
"Mertasuisl TJIaBHBIX OATPYIT"
OO1mas xapakTepucTUKa METaIOB
no6ouHbIX noarpynn (b-rpymnm) bubmuoreka [IOK
83 .
[Iepnonnueckoi CHCTEMBI XUMUYECKUX https://m.eds00.ru/610d7431
AJIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA
. but6mmoreka [IOK
84 XpOMa 1 ero COeAMHEHUH, NX

IIPUMEHEHHE

https://m.edso00.ru/9911bef3
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Baxuerie coeMHEHUs Maprasiia.

85 Ilepmanranar xanus, ero buGnuorexa [IOK
P > https://m.eds00.ru/039d69c8
OKHUCIIUTEILHBIE CBOMCTBA
dusnueckre U XUMUYECKHIE CBOMCTBA
86 )Keje3a U ero coenuaeHuid. [lonyuenune Bubmaorexa ITOK
’ Y1 https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUJIaBOB Kelie3a
dusnueckue U XUMUYECKHIE CBOMCTBA
87 MEIN U €€ COeUHEHNI, X bubnnorexa [JOK
8 A ’ https://m.edso0.ru/2bc0f954
MIPUMCHCHUE
dusnueckue U XUMUYECKHIE CBOMCTBA
LIMHKA U €r0 COEIUHEHNH, UX bubnunoreka LIOK
88
IIpUMEHEHHUE. | NIPOKCOKOMILIIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
IIpakTruyeckas pabora Ne 8. Pemenue
89 DKCHEPUMEHTAILHEIX 3a/4a4 10 TEME bubnmorexa IOK
" P 8 " https://m.edsoo0.ru/a6e352ea
MerTainbl TOOOYHBIX MOATPYII
90 Pemrenne 3a1a4 pa3inyHbIX THIIOB bubnmorexa [JOK
latp https://m.edsoo.ru/a8b83d83
O0001IeHre U CUCTEMAaTU3 AU
91 W3YYEHHOI'0 MaTepuaia o TEMe bubmorexa HOK
" Y | P https://m.edso00.ru/e91fe975
Mertanisl
92 KonTponbnas pabora no teme bu6muoreka [JOK
"MeTtambr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bu6muoreka [JOK
93
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHuu
N but6mmoreka [IOK
94 YCTONYHMBOTO Pa3BUTHUS YETIOBEUECTRA.

ITonsatue o HAay4YHBIX MCTOAAX

https://m.edso0.ru/080fel1f0
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Hucciaca10BaHus BEIIECTB

HaquLIe IIPUHIMIIBI OpraHru3alnuun

95 XUMHUYECKOTO MTPOU3BO/ICTBA. 1 bubmmoreka [JOK
[TpombInIeHHBIE CITOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE

96 OKpY’KaroIel CpeJIbl U ero 1 bubamorexa LIOK

PY@otien cpea https://m.edsoo.ru/9f11bf51
MTOCIICACTBHS

97 XuUMUA U 310POBbE YEIIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721

98 Xumust nuiy. Pojib XumMuu B 1 bubmuoreka [IOK
o0ecrieueHNY MUIIEeBOH 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMmernaeckue n napdroMepHbie 1 bubnnoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENBCTBE. BaskHelmue

100 CTPOUTEIbHBIC M KOHCTPYKIIMOHHBIC 1 brbmmorexa [IOK

P pyK https://m.eds00.ru/61e69003
MaTepuaibl
XuMHS B CETLCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEpAJIbHbIE 1 bubmorexa LOK
P P https://m.edsoo.ru/fd39587d
ynoopeHus

102 Cucremaru3anus U 0000IICHUE 3HAHUI 1 but6mmorexa [IOK

110 TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

1

Biianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

11

OCHOBOIOJIATaloIINe MOHATUS (XUMHUYECKUH 3JIEMEHT, aTOM, H30TOIIbI,
3IIEKTPOHHAsI 000JI0YKa aTOMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIILHOCTD, CTENEHb OKHCJIEHUS,
XUMHYECKas CBsA3b (G- U T-CBSA3b, KpaTHBIE CBA3M), THOpHAM3AIUS
aTOMHBIX oOpOWTaneil, KpuUcCTaIMYecKas pemeTka, MOJb, MOJSpHAS
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIEHTPAIMsS, PacTBOPEI
(MCTHHHBIE, IUCIEPCHBIE CUCTEMBI), KPUCTAIOTHUAPATHI, YIJIEPOJHBIN
ckeneT, (yHKIMOHAJIbHAsl TPyMMa, paguKkai, HU30MEpbl, CTPYKTypHas
dopmyna,  uzomepust  (CTpyKTypHas,  reomerpudeckas  (Iuc-,
TPaHCU30MEpHS), TOMOJOTMYECKHI psii, TOMOJOTH, YIJIEBOJOPOJIbI,
KHUCIIOPOJI- U a30TCOAEpXkallie COEAUHEHMsI, OMOJIOrMYECKU aKTUBHBIE
BellecTBa (yriaeBoIbl, XKUPbI, OCIKN), MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XUMHUYECKUX PpEaKIHUi (OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEAKLIMU HOHHOIO OOMEHa, TOMO- U TeTepOreHHbIE,
oOpaTtumble U HEOOPAaTUMBIE), PACTBOP, JIEKTPOIMUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AUCCOLUALINS, CTETIEHb JUCCOLMALUU, OKUCINUTENb,
BOCCTAHOBUTENb, AJEKTPOJIU3, CKOPOCTh XUMHYECKOH  pEaKIuH,

XHUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPHUM M 3aKOHBI (TEOpHUsS XUMHUECKOTO CTPOEHUS OPraHUYEeCKHUX
BemectB A.M. BytiepoBa, Teopusi 3JIEKTPOJIUTUYECKON TUCCOLUALNH,
[Tepuoanueckuii 3akon /[.J1. MenneneeBa, 3aKOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHUHM, MHPOBO33PEHUECKUE
3HAHUS, JIe)Kallue B OCHOBE NMOHUMAaHMs NMPUYUHHOCTH U CHUCTEMHOCTHU
XUMHUYECKUX SIBJICHI/Iﬁ, COBPCMCHHBIC TIPCACTAaBJICHUA O CTPOCHUHN

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDHOM YPOBHAX

13

MNpEACTaBJICHUA 0 MCXaHUu3Max XUMHUYCCKHUX peaKuHﬁ,

TEPMOAUHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMECPHOCTAX nux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMax

14

(aKTOJIOTHMUECKUE CBEACHUS O CBOWCTBAaX, COCTaBE, IOJYYEHUH U
0€30IaCHOM  HCIIOJIb30BaHMM  BAXKHEMIIMX  HEOPraHWYECKUX U
OpPraHMYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOW JAEATENbHOCTU

YCJIOBCKA

1.5

o0mye Hay4HbIe TMPUHIUIBI XUMHYECKOTO MPOHM3BOJCTBA (Ha MpUMeEpe
IPOM3BOJICTBA CEPHOM KHCIOTHI, aMMMakKa, MeETaHoja, IepepaboTKH

HeTH)

CdopMupoBaHHOCTb YMEHUI BHISBIIATD:

2.1

XapaKTCPHBIC IMPU3HAKN u B3alMOCBA3b HN3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIHWC IOHATUA IIPpHU OIMMCAHUKW CTPOCHUA U

CBOMCTB HCOPraHUYCCKUX U OPraHNUYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMIMOCBSI3b XUMUYCCKUX 3HAHWNA C TIOHATHUSAMH W TIPEICTABJICHUSIMU
JIPYTHX MPEAMETOB IS 00Jee OCO3HAHHOTO MOHUMAHUS M OOBSCHCHUS

CYIIHOCTU MAaTCPUAIbHOI'O €AUHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

HAanMMCHOBaHUA XHMHYCCKHX COC,I[I/IHSHI/Iﬁ MCKAYHApOAHOI'0 CORO3a
TeOpeTquCKOﬁ u HpHKHaZ[HOﬁ XUMHUU W TPUBHUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4CCKHUuX U

HEOPraHUYECKUX COCAUHEHUI

3.2

XMMUYECKYI0 CUMBOJMKY JUIl COCTaBJI€HUsS (HOpMyN HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJETHBIX) (POpMYJT OpraHMUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

4.1

HCOPTraHNYCCKUC BCHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHHUSA U

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKruC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHsA U

KPUTEpUH IS KIacCU(DUKAIIMY U3Yy4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM MpPU3HAKaM (YHCIY W COCTaBYy pPEarupyrolidX BEIIECTB,
TerioBoMy 3(pdeKTy peakiud, W3MEHEHUIO CTeNeHEeW OKUCIICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTaln3aTopa)

ChopMupOBaHHOCTH YMEHHS XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) ¥ HOHOB
XUMHYECKHX 371eMEHTOB 1 — 4 nepuonos Ilepunonnueckon cucremst [[.1.
MeHeneeBa 1 UX BaJICHTHbIE BO3MOXKHOCTH, UCIOJb3Ys IOHATHUSA S-, p-,

d-BJICKTpOHHLIe Op6I/ITaJ'II/I, OHCPICTUYICCKHUEC YPOBHU




CdopMupoBaHHOCTh yYMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS
CBOWCTB XMMMYECKHX JJIEMEHTOB M OOpa3yeMbIX MMHU COCTUHEHUH IO

IIEpUOJIaM U IpyIIam

CpopMUpOBaHHOCTh YMEHHSI COCTaBJISATh YPaBHEHUS XHMHUYECKUX

peaklMii U paCKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ MMOCpCACTBOM COCTABJICHUA

SJICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ

1.2

YPAaBHEHUs pEaKkUMil pas3IMYHBIX THIIOB; IIOJHBIE M COKPAIEHHBIE
YpaBHEHHSI PEaKIMii HOHHOTO OOMEHA, YUUTBIBAs YCIOBUS, IPH KOTOPBIX

9TH p€aKu UAYT 40 KOHIIA

7.3

peakiuii THAPONN3a, PEaKIMil KOMIUIEKCOOOpa3oBaHUs (Ha mpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCUMOCTH PpPEaKIIMOHHOU
CHIOCOOHOCTH OPraHUYECKUX COEIMHEHMH OT KpaTHOCTM U THUMa
KOBQJICHTHOH CBSI3U (G- U M-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEH peann3aluuy pa3IuyHbIX

MEXaHU3MOB IPOTEKAHUS pEeaKIUN

8.2

XapaKTCPHBIC XHWMHUUYCCKUC CBOMCTBa BCUICCTB COOTBCTCTBYIOLIUMU

JKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupOBaHHOCTh yYMEHHUS XapaKTepu30BaThb COCTaB M BaKHeHIIMe
CBOMCTBAa BEIIECTB, NPUHAMISKAMUX K ONPEACIEHHBIM KilaccaM U
rpynmnam coeMHEeHUH (IIPOCThIE BEIIECTBA, OKCU/IbI, THIPOKCHUIBI, COJIH;
YIII€BOIOPOAbI, IPOCThIE 3(UPBI, CIUPTHI, PEHOIBI, aTbIETH/IbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXHBIE 3(QUpPBI, >KUPBI, YIIEBOJbI, aMHHBI,

AMUHOKHUCIIOTHI, OEITKN)

10

ChopMHpPOBAaHHOCT, YMEHHUS TPOBOJUTH pPACUYETHl O XUMHUUYECKHM
dbopMynaM M ypaBHEHHUSIM XHUMHUYECKHX PEaKUUW C HCIMOJIb30BaHHEM

(bI/ISI/I"ICCKI/IX BCJIIMYHH:

10.1

Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
W3 UCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONMPEAECIEHHON MaCCOBOM

JIOoJIeH pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM 10U, BBIX0/1a POAYKTA PEaKIIMH

10.3

TEIUIOBOTO (P QeKTa peakiuii

10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

M0 HAXOXACHUIO XUMUYIECKOH (hOPMYJIBI BEIIECTBA




11

Brnanenue cucremoil 3HaHUM O METOJaX HAy4YHOTO IMO3HAHUS SIBJICHUHN
MPHUPOIBL, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE IIPUMEHATH
3TU 3HAHUA HpI/I 3KCH€pI/IMeHTaJIbHOM HUCCICOOBAHUN BCUIICCTB U JIA
OOBSICHCHUS XUMHUYECKUX SIBJICHUW, HMEIOIIMX MECTO B TPHUPOJE,

HpaKTquCKOﬁ JACATCIIBHOCTH YC€JIOBEKAa U B HOBCC,I[HGBHOﬁ KHN3HU

12

ChopMUpOBaHHOCT YMEHHUS TPUMEHATh (UCIONB30BaTh) 3HAHHS O
COCTaBe WM CBOMCTBaxX BEIIECTB JUISI SKCIEPUMEHTAIBHON MPOBEPKHU
TUIOTE3 OTHOCUTEJIBHO 3aKOHOMEPHOCTEW IPOTEKaHWsI XUMHUYECKUX
peakuMii M IMPOTHO3UPOBAHUSI BO3MOXKHOCTEM HUX OCYLIECTBICHUS;
CUCTEMHbIC XMMHUYECKHUE 3HAHUA Ui OOBSCHEHUS W TPOrHO3UPOBAHMS
SBJICHUM, MMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOAY; ISl TPUHATUS

IPaMOTHBIX PEIICHUH MPOOJIeM B CUTYaAIUSIX, CBSI3aHHBIX C XUMUEH

13

CdopMUpOBaHHOCTh YMCHHSI IIAHUPOBATH M MPOBOAUTH XUMHUYCCKHIA
DKCIIEPUMEHT (TOJy4YeHHEe W HM3YyUYE€HUE CBOWCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEILECTB, KAuyeCTBEHHbIE pEAKLUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCJIOPOJCOACPKAIIUX OPraHMYECKUX BEIIECTB,
penieHne AKCIIEPUMEHTAIIbHBIX 3a1a4 1o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHWYEeCKUX BEIIECTB) C COOJIIOJICHHEM MpaBHII
Oe3omacHoro  oOpallleHHss C  BellecCTBaMH U J1TaOOPaTOPHBIM
o0opynoBanuem; GOpPMYIHPOBATH 1SN MCCICIOBAHUS; IPEACTABIATH B
pa3nuaHON  (opMe pe3ynbTaThl JIKCICPUMEHTA, AaHAIU3UPOBATh U

OLOCHUBATDL UX JOCTOBCPHOCTD

14

CdopMHUpPOBaHHOCTh YMEHHSI OCYIIECTBIISATH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKOW MH(POpPMALIUU B Pa3JIMYHBIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4Hasl JIUTepaTypa, CpeicTBa MaccoBoi MH(opManuu, cetb MHTepHET U
Jpyrue), KPUTHYECKM aHAIM3UPOBAaTh XUMUYECKYI0 HH(opMmaluio,
nepepabarbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IOCTABJICHHOM

y4eOHOM 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsI NPOrHO3MPOBATh, AHATU3UPOBATH U
OLIEHMBaTh HHGOPMAILMIO C TO3UIMH SKOJIOTHYECKOH 0e30macHOCTH
MOCJICAICTBUI OBITOBOM W TPOU3BOJICTBEHHOM IESATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C TmepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKUBBIE  OpPIaHU3MBI
ONpPEACIEHHBIX BEILECTB, IIOHUMAas CMBICI II0Ka3aTelsl IPeAesIbHON
JOMYCTUMOM KOHILEHTpallMd, W TOSCHATh Ha MpuUMepax CIOCOObI
YMEHBLIEHNS U NIPEIOTBPAILEHUS UX BPEIHOIO BO3/ICHCTBHSI HA OPraHU3M

YCJIOBCKA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeNIb CTPOCHHs aroMa. PacrpesencHue
AJIEKTPOHOB [0 DHEPreTHYECKUM ypoBHAM. Kitaccudukamuss XUMHUECKHX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPIeTHUCCKUX YPOBHEH aTomoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YKAEHHOE COCTOSHHS AaTOMOB. JJEKTPOHHAs

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

[lepuonuueckas cucremMa xumudeckux diaeMmentoB .M. Menneneena.
Ousnueckuit cmbica [lepuoanmueckoro 3akona J[.M. MenneneeBa. [Ipuunnbl 1
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUH IO
[epuoiaM U TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB IPOCTBIX

BCHICCTB, BOAOPOAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. BJICKTpOOTpI/II_IaTeHBHOCTB. CreneHp OKUCIICHUS

1.4

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKAsi, BOJIOPOIHAS)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKyIsIpHbIe B3auMoeiicTBusA. Bemectra
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUSA. THUIMbl KPUCTATIIMYECKUX

peHIéTOK. 3aBHCHUMOCTh CBOMCTBA BCIICCTB OT THIIA KpHCT&HJ’IH‘ICCKOﬁ peH_IéTKI/I

1.5

XuMudeckast peakuus. Knaccudukanus XUMHUYECKUX peakuuii B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUH. 3aKOH COXpPaHCHHUA MACChl BCHICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TemnnoBbie 3¢ dexThl XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKOoe paBHOBecHe. DakTophl, BIUAIOLIIME Ha

COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JUcconuranus. CunbHbIC U cla0bie SJICKTPOJINTHI. Cpeﬂa
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂbHaﬂ, oIejao4Has. CreneHb

Jucconuanuy. Peaknuy HOHHOTO oOMeHa

1.10

I'unponus coneii. MonHoe mpousBeneHue Boasl. Bogopoausiii mokaszarens (pH)

pacTBopa

1.11

CnocoObl BBIPAXKXCHUA KOHICHTPALNN PACTBOPOB: MaCCOBasA A0JIA paCTBOpéHHOFO
BCIICCTBA, MOJISIpHAd  KOHLOCHTpALU:. HacplmeHHble W HEHACHIIICHHEIE

pacTBOpBI, pacTBOpUMOCTh. Kprcramnoruaparsl

1.12

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu. IloBegeHue BelIECTB B cpeaax €

Pa3HbIM 3HAYCHUCM pH Mertoasl QJICKTPOHHOT'O Oananca




1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coequHennii. HomeHnknarypa HeopraHMuecKux

BCIICCTB

2.2

XWMHYECKHE CBONCTBA BAKHEWIIMX META/UIOB (HATPUM, KaJIMHA, KaIbIUH,
MarHuii, aJTIOMUHHA, IIUHK, XPOM, JKeJIe30, MeAb) U HX coeauHeHwil. OOmue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHAYECKHE CBOWCTBA Ba)KHEHIIMX HEMETa/UIOB (TAJIOTCHOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpeMHHS) HM  UX  COSAWHCHHN  (OKCHIIOB,

KHCJIOPOJICOIEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNUMN )

2.4

I'enetnueckas cBA3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAMICKAIINX K pa3JInYHbIM

KJj1accaM

2.5

#HHPartH#H# nenTrUKaus HEOPraHUIECKUX coeiMHCHN. KauecTBeHHbBIE

PCaKMy Ha HCOPIraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTaHMYECKON XUMUU

3.1

OCHOBHBIE TOJIOKEHHUSI TEOPUM XHUMHUYECKOTO CTPOCHHMS OPraHMYECKHUX
coenunennii A.M. BytnepoBa. YriaepoaHblil CKEeIET OpraHUuYeCKON MOJICKYJIbI.
KpaTHOCTh XMMHYECKOH CBSI3M. S- M P-CBs3H. SP3-, SP2-, SP-rHOpHIM3AIUH
opOuTaneii aToMOB yriepoja. 3aBUCUMOCTh CBOICTB BEHIECTB OT XUMHUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonornueckui pAaa. I/ISOMepI/IH U U30MCEPbI

3.2

[lonsatne o  ¢yHKUMOHANBHOM  rpymme.  OpHEHTaHOHHBIE  A(PPEKTHI

3aMEeCTUTEIEN

3.3

[IpencraBnenne o kiaccu(UKaMU OpraHMYeckux BemiecTB. HomeHknaTypa
OpPraHMYECKHUX COEIMHEHUN (CHUCTeMaTHyecKas) W TpUBUAIbHBIE Ha3BaHUS

BOXHEUIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. ITonstue o

Hykineoguie u anekrpoduie. [Ipasuno MapkoBHukosa. [IpaBumo 3aiiieBa

3.5

Ankanbl. XMMHUYECKHE CBOWCTBA AJKAHOB: TaJJOT€HUPOBAHUE, JIETUAPUPOBAHUE,
TEPMUYECKOE Pa3NI0KEeHUE, KPEKHHI, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. llukmoankanel. Cnemuduka CBOWCTB IMHUKIOAIKAHOB C  MaJlbIM

pa3Mepom 1ukia. Peakiuy npucoeIMHeHUs U PaauKaJIbHOTO 3aMEIIEHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pPEaKLUU IPUCOEINHEHUS (TaJOr€HUpPOBAHUE,
THJIPUPOBAaHUE, THIPOTraJOreHUPOBAaHUE, THApATalMsl), TOPEHUs, OKUCIEHHUS U
nonuMepuzaui. [IpomblieHHble M J1a0OpaTOpHbIE CIOCOOBI  MOJIyYEHUs

AJIKCHOB

3.7

AJnKagueHbl. XHMHUYECKHE CBOWCTBA aJKaJWEHOB: PEAKIHUH TPUCOEAUHEHHUS




(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs W moiaumepuszauuu. llomydenue

aJIKaAUCHOB

3.8

Anxunbl. XMMHUYECKHE CBOWCTBA: peaklMU MPUCOEIUHEHUs (raJloreHupoBaHue,
TUAPUPOBAaHUE, TUIpATalUs, THIPOraJIOTeHUPOBAaHUE) KaK CIIOCO0 MOIYyYEHHS
[IOJINMEPOB M JAPYrUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['openue
alleTUJIEHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJIsl CBAPKU U PE3KHU

MCETAaJlJIOB. HpI/IMCHeHI/Ie allCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOMCTBa O€H30JIa: PEAKIUH  AJICKTPOPUIHHOTO
3aMELIEHUs, TNpUCOEeIUHEHUs (TUAPUpPOBAHME, TajoreHupoBaHue). Peakius
roperusi. OCOOEHHOCTH XHMHUYECKUX CBOWCTB Toiyona. llomyuenue OeH3ouna.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crtupona. [lonmumepusamust crupona.

CriocoObl MoTy4eHus! ¥ IPUMEHEHUE apOMATUUECKUX YTIIEBOAOPOI0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHI. XUMHUYECKHE CBOICTBa:
B3aUMOJICHICTBME C  HaTpueM Kak CI0COO  YCTaHOBJICHMS — HalU4us
TMJIPOKCOTPYINIbI, €  TaJIoOT€HOBOAOPOJAMH  Kak  CHoco0  MOJy4YeHHs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTanus. Peaknus ropeHus.
Ilomyyenue oTaHONa: peakuuss OpPOKEHUS TIUIIOKO3bI, TUApaTalus OSTHIICHA.
OTUJICHITIMKONb W TIIMLUEPUH KaK IPEICTaBUTENIN IPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

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

Hatpusi, 6pomom). [lonyuenue penomna

3.12

Aunperusibl. XUMHYECKUE CBOMCTBA MPEAEIBbHBIX aJbIAETHIAOB: THIIPUPOBAHHUE;
KAueCTBEHHbIE PEAKIUU Ha KapOOHWJIBHYIO TpYIIy (peakuus «cepedpsHOro
3epkanay, B3aumozeiicteue ¢ ruapokcuaoM meau (II). [Tonydenue mpeneabHBIX
aNbJETUIOB: OKHUCJIEHUE CIOHUPTOB, THUJApaTauus aneTWieHa. AILIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHoCTH PE€aKru OKUCIICHHUA all€TOHA

3.13

Kap6OHOBBIe KHACJIOTEl. XHUMHUYECKHE CBOMCTBA MMpEaACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX Kuca0T. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypaBLHHOﬁ KHUCJIOTHI.
HOJ’Iy‘IGHI/IG NpeaAcCIbHBIX OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIIOT: OKHCJICHUC
AJIKAHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJILACTHIOB. Bricmme npeaACIbHBIC U

HCIIPCACIIbHBIC Kap60HOBLIC KHUCJIOTBI

3.14

Cnoxuble »pupel u kupbl. CrnocoObl TMOIYYEHHS CIOXKHBIX 3(PUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMmeHeHne ClIOXHBIX 3QUPOB B
MUIIEBOW W mapProMepHON NPOMBIIIIEHHOCTH. JKUpBl Kak CIOXKHBIE 3(PHUpPbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOICTBAa J>KHUPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponus3, WM OMBIJIEHHE, >KUPOB Kak CIoco0
MIPOMBIIIJIEHHOTO TOJTY4YE€HUsI COJe BBICHIMX KapOOHOBBIX KHCIOT. MbUT4 Kak

COJIK BBICIIHUX Kap60HOBBIX KHUCIIOT




3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bI: pEAaKIMH C YYaCTHEM CHUPTOBBIX U
aJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IprMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MajbTO3a.
BoccranaBiuBaomupe M HEBOCCTaHABJIMBAIOIIME  aucaxapuasl. ['maponus
nucaxapunoB. [lonmcaxapuael: kpaxmai, rMkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA KpaxMmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMmayia: THIPOIM3, KadeCTBEHHAs
peakuus ¢ MOAOM. XHMHUYECKHE CBOMCTBA LICJUIFOJIO3BI: TMAPOJIN3, MOJIy4YECHUE
3¢pupoB uemwIono3bl. I[loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN 1IENK)

3.16

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKIMU C BOJOM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIMH Kak IpeACTaBUTENb apOMaTUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJIOM, okucieHue. [lomydeHne aMHHOB QIKWUJIMPOBAHUEM aMMHaKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMMHOKHUCIOTBI U O€NKu. AMUHOKHCIOTHI KaK aM(pOTEpHBIE OpPraHUYECKUE
coequHeHUsl. OCHOBHBIC aMHHOKHCIIOTHI, OOpasyromiue Oelku. XHUMHUYSCKUE
CBOMCTBa OEJIKOB: THAPOININ3, ACHATYpallUs, KayeCTBEHHbIE (LIBETHBIC) PEAKIUU

Ha Oenku

3.18

CrpoeHue M CTPYKTypa HOJUMEPOB. 3aBUCUMOCTb CBOICTB IIOJIMMEPOB OT
cTpoeHHust MoJieKyld. OCHOBHbIE CIIOCOOBI IOJYYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peakIuy MOJUMEpU3alui U MoJduKoHaeHcauu. Knaccudukaus

BOJIOKOH

3.19

#H#HPar### nentudukanus opraHnuecknux coequHeHui. Permenmne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNUEC OPraHUYCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKAY KilaCCaMU OPraHUYCCKUX COGI[I/IHCHI/IfI

XUMHUS U )KU3HD

4.1

XuMmus B TOBceIHEBHOM >ku3HM. [lpaBuna Oe3omacHoll pabOTBI € EIKHUMHU,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

XUMHS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO35IMCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOJHBIA U MONMYTHBIA HeTSHOU
rasbl, X COCTaB U ucnoib3oBaHue. CoctaB HedTH U e€ nmepepaboTka (IPUPOIHbIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

4.3

XUMUA W DKOJOTvs. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOWIEH Cpelbl U €ro
nocneacteus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, Gaopsl U GayHbl OT
XUMHYECKoro 3arpssHeHus. [Ipobiema O0TX0M0OB W TOOOYHBIX MPOIYKTOB.

AJ'H)TepHaTI/IBHI)Ie HUCTOYHHKU SHEPTHUU




O6HII/IG MMPEACTABIICHHUA O IPOMBIIIIICHHBIX crocobax IMOJIYYCHHUA XHUMHUYCCKHX

BelecTB (Ha TMpUMeEpe IMPOU3BOJCTBA aMMHaKa, CepHOW KHUCIOThI). U€pHas u

4.4 uBeTHas ~ Metauryprus.  CTeKo W CHJIMKaTHAasg  MPOMBIIUICHHOCTD.
[IpombinenHast  opranuueckas  xumus. Cplpp€ 11  OpraHUYEcKOi
MIPOMBIIIJICHHOCTH

5 HHHPar### Tunbl pacuETHBIX 38129
###Par###PacuéTel Macchl BelecTBa WM 00bEMa ra30B MO0 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCe MM 00BEMY OJJHOTO U3 YUACTBYIOUINX B PEAKIIUH
BELIECTB

5.2 #iHPartH#Pacuérel TemmoBoro 3 dexra peakiuu

5.3 ###Par###PacuéTel 00BEMHBIX OTHOIICHUH ra30B MTPU XUMHYECKUX PEaAKIIHIX

5.4 HiHPar#H##Pacu€Tsl Macchl (00bEMa, KOIMUYECTBA BELIECTBA) IPOAYKTOB

' peaxiuu, eciiy OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 #HiHPar#H##Pacu€Tsl MaccOBOM MM 0OBEMHOM TOTU BBIXO/1a MPOAYKTA PEAKIIUU
' OT TEOPETHUYECKU BO3ZMOXKHOTO
#i#HPartH#PacuéTol Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH,

5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpPeIeIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEIIECTBA

57 #HH##Par##H#Pacd€Thl ¢ HCTIOJIb30BAaHUEM MOHITUH «MacCcoBasi A0JIA», «MOJISIpHAs

' KOHIIEHTPALIUA», «PACTBOPUMOCTH
#H#HPar##Haxox ieHre MOJeKyIIpHON (OpMyITBI OPraHUYECKOTr0 BEIIECTBA 10
5.8 €ro IJIOTHOCTU U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €70 COCTaB, UJIU 11O

MPOAYKTaM CrOpaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






		2025-08-28T11:26:45+0400
	‎00af87df158c56bc90
	Безьянова Т.Ю.




