MVYHULIUITAJIBHOE KASEHHOE OBHIEOBPA3OBATEJIbHOE YUYPEX/EHUE
MAJIOBYTBIPCKAA CPEJHAS OBIIEOGPA3OBATEJIBHAA IIIKOJIA

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
ITenaroruyeckum Opranuzarop no YP

COBETOM &Z{gw«/f

[TpoToxon Nel Ilrerens O.1.

oT «28» aBrycra 2025 .
oT «28» aBrycra 2025T.

PABOYAS ITPOTPAMMA

yueOHoro npeamera « XuMus. Yriay0JJeHHbIH YPOBEHb)

st ooyuaromuxcst 10 —11 kimaccon

¢. Mansie byTsipku,
2025r.



HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMMa mo XMMHUU Ha yYpOBHE CPEIHET0 OO0IIero 0O0pa3oBaHUS
paspabotrana Ha ocHOoBe DemepanpHOro 3akona ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
benepanbHOl 00pa3oBaTENbHON NPOrpaMMbl cpeiHero obmiero oopazoBanusa(DOIl
COOQO), npencrasineHHbix B dDenepaibHOM TOCYAApPCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c yuérom Konuenuuu npenomaBaHus Y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX  opraHm3anusax Poccuiickonn  ®Dexepanuu,
peaNu3yIoIIMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBbI, U OCHOBHBIX MOJIOKEHHM
«Crpareruu pa3zputusa BocnuTanusi B Poccuiickoit @eneparuu Ha nepuox 1o 2025
rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHSI HA YpOBHE YIIIyOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanus ywamuxcsa 10-11 xiaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBHSIX JuddepeHIIMpPOBAHHOIO,
npoduibHOro 00y4YeHHs, TPHU3BAHO OOECHeuuTh 00I1e00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJUMYIO A
ajanTaiyy UuX K ObICTPO MEHSIONIMMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKXKe JJIs
MPOJIOJDKEHUST 00y4YeHUsI B OpraHu3alusX Npo(eccHOHaIbHOro oOpa3oBaHUA, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCITUTLIIUH.

B mporpamme mno XuMUM Ha3Hauy€HHE TNpeaMeTa «XHUMUS» IOJydaeT
noJpoOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIAraloOlUMU
nonoxenusiMu PI'OC COO o B3auMOOOYCIIOBJICHHOCTH LiENeH, COJIepkKaHusl,
pe3yabTaToB OOy4YeHUsS W TpeOOBaHUNW K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBUIETETLCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJHIEMBIE MPOrpaMMON MO
XUMUU QYHKIIUN:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alusi KOTOpoW oOecrneynBaeT
MOJIyYeHUE TPEACTABICHUS] O IIENIIX, COJACpPKAHWUHU, OOIIel CTpaTeruu
oOy4eHHsI, BOCITUTAHUS U PA3BUTHUSI 00YUAIOIIUXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIA, KOTOpast npeaycMaTpuBaeT
OMpe/ieJIeHHe: TPUHIMUIIOB CTPYKTYPUPOBAaHHS U MOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro MaTepHuaya, KOJMYECTBCHHBIX W KAYECTBEHHBIX €r0
XapaKTEPUCTHK; TOAXO0JI0B K (DOPMUPOBAHUIO CONEPKATEIHLHON OCHOBBI
KOHTPOJISI U OLIEHKU OO0pa3oBaTeIbHBIX JOCTH)KEHUN OOydYarolIuxcsi B
paMKax WTOrOBOM arrectan B ¢GOpMe €IWHOrO0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ji71st yrityO€HHOTO U3YYEHUS] XUMUU:



e YCTaHaBIMBAET MHBAPHAHTHOE MPEIMETHOE COJEp:KaHue, 00sA3aTeIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTHENbHBIX Mpoduieil, mpeaycMaTpuBaeT
pacrpeieieHne M CTPYKTYpUPOBAaHHE €ro IO KJaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacIpeiesieHne yaeOHOro BpEMEHH, PEKOMEHTyEMOTO JIsI
U3YYEHUS OTIIEIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO MOCJIEIOBATENbHOCTh H3YYCHHS y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX H
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIPETALNIO LEJEH U 3a/1a4 U3YYCHHS IpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
CpeaHero oOmero o00pa3oBaHMs, COACPXKATEIBHON XapaKTePUCTUKU
IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTeNbHON
MIpOrpamMMBbl CpeJHero o01ero o0Opa3oBaHUs (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUHA  00ydYaromerocs MO OCBOEHUIO
COJIep KaHus IIpeIMETa.

[lo BceM Ha3BaHHBIM NO3ULHUAM B IpOrpamMMe MO XUMHUHU MPETyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOyYE€HHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETro
oOpa3zoBaHusl. 3a mpeiesiaMi yCTaHOBJIECHHOM MPOrpaMMOil 10 XUMUU 00s13aTeIbHON
(MHBapHaHTHOM) COCTABJISIONIEH COAEpKaHUS YYEOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHUBHOM COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUHM C HAIPABICHUEM KOHKPETHOTO
npoduiist 00yyeHus.

B cootBerctBuM ¢ koHuentyanbHbIMM TosoxkeHusMu PI'OC COO o
Ha3HAYeHUH NPeaIMeTOB 0a30BOro u yriayOJEHHOro YpOBHEH B cHCTEME
muddepeHupoBaHHOTO OO0yUYEHHUSI Ha ypOBHE CpEIHEro o0Iero oOpa3zoBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HalpaBieH Ha pealn3aluio
PEEMCTBEHHOCTH C MOCIEAYIOIIUM TArlOM MOJIYYEHHS] XUMUYECKOT0 00pa30BaHus
B paMKax M3yYEHHUS CIEUUATBHBIX E€CTECTBEHHO-HAYYHBIX W XHMHYECKHUX
JUCLMIUIMH B By3aX M OPTaHU3ALMIX CPEeIHEro mpodheccunoHanbHOro 00pa3oBaHuUs.
B 3101 cBs3M n3ydeHue npeamera « XuMHUs» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO HA
pacuiMpeHre | YriyOJeHHMEe TEOpEeTUYECKOM W MPAKTHUYECKOW MOJATrOTOBKHU
oOy4Jaronuxcsi, BHIOpABIIMX OMNpPENEAEHHBI NMPOopuiIbL 00yUYeHHs, B TOM YHUCIE C
MEPCIEKTUBONW  TMOCJEAYIOIIEro TMOJYyYEeHUs] XHUMHUYECKOro o00pa3oBaHUs B
opranmzanusx mnpodeccuoHaibHOTO oOpa3oBanus. Hapsny ¢ atuMm, B cBerte
tpedoBanuit ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOCHUS (pemepanbHOit
o0pa3oBaTeNbHON TPOrpaMMbl  CpeAHEro o0imero o0pa3oBaHUs U3y4YEHUE
npeamMera «XHMUS» OPUEHTUPOBAHO TAaK)KE Ha pEIICHHE 3aJa4y



BOCIUTAHMS U COLIMATIBHOTO PAa3BUTHUS OOywaroumxcs, Ha (popmMupoBaHuE y HHUX
OOLIEHHTEIUIEKTYaIbHbIX YMEHUN, YMEHUN palMOHAIM3allMd Y4eOHOro Tpyda U
O00OOIIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HUMEIOUIMX  MEXIUCUUIUIMHAPHBIN,
HaANPEAMETHBIN XapakTep.

CocTaBisOIKUMH NpeaMeTa «XUMUs» Ha YpOBHE YIIyOJEHHOTO M3Yy4YEHUs
ABISIOTCS  yIiIyOnéHuele Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeneneHun noaxonoB K 0TOOpY U CTPYKTYPHOH
OpraHM3alMM COAEPKAHUSI ITUX KYPCOB B IPOrpaMMe [0 XUMHUU 32 OCHOBY IPUHSATHI
nooxeHuss ®I'OC COO o pasznuumsax 0a30BOTO W YIUIYOJIEHHOTO ypOBHEH
M3Yy4YEHUS NIpEAMETA.

OcHoBy cojaepxkaHusi KypcoB «Opranumdeckas Xumus» ©u «OOwmas u
HEOpraHWYecKas XHMHS» COCTAaBJISIET COBOKYMHOCTb MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCA K 0a30BOMYy YpPOBHIO M3YYEHMS IMpeAMETa. JTa CHUCTEMA
3HAHUM TO0JydaeT ONpPENEIEHHOE TEOPETUYECKOE JIONOJHEHUE, ITO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJIBIINI 00BEM (HaKTOIOrMUECKOro MaTepuaa.
Tak, Ha yrinyOn€HHOM YypOBHE H3ydeHHs IpeameTa oOecreueHa BO3MOXKHOCTH
3HAYUTEIBHOTO YBEIMYECHHS 00bEMA 3HAHUHN O XUMUYECKUX JIEMEHTAaX U CBOMCTBAaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIayOaeHusl IPeICTaBICHUI O CTPOCHUN
BELIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTAX NPOTEKAHUS pPEAKLUH,
paccMaTpuBaEeMbIX C TOYKH 3pEHHUS] XMMHUYECKONH KUHETUKM W TEPMOJUHAMUKHU.
N3yuenne nepuonuyeckoro 3akoHa u llepuoamyeckoil CUCTEMBI XHMHYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEACTaBICHUSIX
O CTPOGHMU aToMa. XHUMHUYECKas CBS3b OOBSCHSIETCA C TOYKH 3PEHHUs
HHEPreTUUECKUX U3MEHEHUH npu e€ 00pa30BaHUU U PA3PYLICHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB e€ oOpa3zoBaHusa. M3yueHue TUIIOB peakuuid JOMOJHSETCS
(GopMHpOBaHMEM TPEJICTABICHUNA 00 BJIEKTPOXMMHUYECKMX IHpoleccax u
AJIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XUMHUM NpU
PacCMOTPEHMH PEaKIMOHHOM CHOCOOHOCTH COEAMHEHUH yJIensieTcs ocoloe
BHHUMAaHHE BOMPocaM 00 3JIEKTPOHHBIX 3 (heKTaxX, 0O B3aMMHOM BIUSHUUA aTOMOB B
MOJIEKYJIaX ¥ MEXaHHU3MaX PeaKIIHii.

Oco0oe 3HaueHKEe UMEET TO, UTO Ha COJICPKAHUE KYPCOB XUMUU YTITyOIEHHOTO
YPOBHS U3YYEHHUS [T KJIaCCOB OIpeaenEéHHoro nmpoduis (rjaaBHbIM 00pa3oM Ha UX
CTPYKTYPY HM XapakTep IOTOJHEHUWW K OOIIel cucTeMe MPEeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIUSHUE CMEXHbIE MNpeAMeThl. Tak, Hampumep, B COJEpKAHHUU
npeaMeTa A KJIacCOB XUMUKO-(PU3nYecKoro npoduiis 00ab110€ 3HaYeHue OyayT
MMETh 3JIEMEHTHI Y4eOHOT0 MaTepHaia no odmiei xumuu. [lpu nzyuenuun npeamera
B JIaHHOM CJyd4ae akleHT OyaeT clejaH Ha OOIIHOCTh METOJOB MO3HAHUS,
OOIIHOCTH 3aKOHOB U TEOPHIA B XUMHUU U B (PU3HKE: aTOMHO- MOJIEKYJISIpHAsT TEOpUS
(MonekymsipHas Teopus B (PU3HKE), 3aKOHBI COXPAHCHUS



MacChl M DHEPIUM, 3aKOHbI TEPMOJAMHAMHUKH, DIJIEKTPOJIM3A, IPEICTABICHUSA O
CTPOCHHUU BEILIECTB U APYTOE.

B TO e BpeMs B coaecpKaHUM IpeaMeTa I KJIACCOB  XUMHUKO-
ouonoruueckoro npoduis OONbIINK yAeNbHBINA BeCc OyAeT MMETh OpraHuyecKas
xumusi. B aToM citydae npegoctaBiiseTcsi BO3MOXKHOCTD J1Jisi 60j1ee 00CTOSATEILHOTO
PACCMOTPEHUSI XUMUYECKOW OpraHu3aluy KJIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAaKHUE CTPYKTYpHbIE KOMIIOHEHTBI, Kak
JUNUABL, OETIKH, YIIIEBObl, HYKJIEHMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus O
COCTaBE€ M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPTAHUYECKUX BEIIECTB
CIIy’aT OCHOBOM MJIsi M3Y4YEHHUS! CYIIHOCTH MpOoIEeccoB (OTOCHUHTE3a, JbIXaHUS,
NUIIEBAPEHUS.

B nnane ¢opmMupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOEHUS
0OIIEHayYHbIX METOJIOB MTO3HAHUS U OIBITA TPAKTUYECKOTO MPUMEHEHUS HAYyYHBIX
3HAHUI M3y4YeHHE NpeaMera «XHUMHs» Ha YIIYyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMH, BXOJSAUIMMH B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-Hay4yHbIE MpeaMeThl», «MaTemaTuka |
nHpopmaTuka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu n3yueHnuu yueOHOro npeameTa « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOTO M CPEHET0 00111eT0 00pa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layell MEepBOCTENEHHON 3HAYMMOCTU SIBIsieTCS (OPMHPOBAHHWE OCHOB HAyKH
XUMHH KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOMN JesITeIbHOCTH
YEeJI0BEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpbL. Pemienne 3Tor 3a1aumn Ha
yrIyOJIEHHOM YpOBHE H3yY€HHUs MpeAMeTa MpeArnoiaraeT peaau3aluio TaKhX
LeJieH, Kak:

e (opMupoBaHME TPEACTABICHHUI: O MaTEPUATILHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSAX U NIO3HABAEMOCTH SIBIICHUM IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOIO  PAa3BUTHUS  YEJIOBEUECTBA: B  PELIEHUWU  MpodiieM
HKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX NCTOYHUKOB DHEPIUH, B
00eCreUYeHNN PalMOHAIFHOTO MPHUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJbTypbl UEJIOBEKAa, a TAKXKE SKOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpele;

e OCBOCHHME CHCTEMbl 3HAHWM, JEKAINMX B OCHOBE XUMHYECKOHU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (PyHIaMEHTaIbHbBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX NPEACTABICHUMN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJIPHOM, O  TEPMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMUYECKUX PEaKIUi, O



XUMUYECKOM PaBHOBECHUH, PACTBOPAX U TUCIIEPCHBIX CHCTEMax, 00 00mImx
Hay4YHBIX MIPUHIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y 00yYaroIIMXCs OCO3HAHHOTO ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN 11 OOBSICHCHUS
KJIFOYEBBIX MJEH M IPoOJeM COBPEMEHHOM XMMHH, ISl OOBACHEHUS U
MIPOTHO3UPOBAHUSI SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAaMOTHOTO pelieHus mpoOJieM, CBSI3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHUSI,
aHaJIW3a U OICHKU C MO3HUIIMI YKOJIOTHUECKON OS30ITaCHOCTH ITOCIEICTBUI
OBITOBOM M MPOU3BOJACTBEHHON JEATEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM MPOU3BOJICTBOM, UCITOJIH30BAHUEM U MIEPEPaOOTKON BEIECCTR;
yIIIyOJICHUE MPEICTaBICHUI 0 HAYYHBIX METO/IaX MMO3HAHUS, HEOOXO0IMMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XMMHYECKHX SIBICHUW, HMMEIOIIUX MECTO B MPUPOJAE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B nmane peasm3anuu INEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(YHKIMI 1ETOCTHOW CHCTEMBI CpEIHEro o0Iero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMeTa «XUMHsD» Ha  yrayOJEHHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTb
MpUOOPETAIOT TaKUE LT U 3a7a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJIICHUM MPHUPO/IBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 0O0JIACTU TEOPETHYECKUX U
MPUKIAAHBIX HMCCIIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHUIO W TMO3HAHUIO, CIOCOOHOCTEH K
CAaMOKOHTpPOJKO M  CaMOBOCIHUTAaHUIO  HA  OCHOBE  YCBOCHMS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHbIX U TBOPYECKHUX
criocoOHoCTe oOydaronuxcsi, (OpMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPpo(deCCHOHATBHON U OOIIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W MOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMupoBaHUEe YMEHUN M HABBIKOB Pa3yMHOTO MPUPOJIOTIONH30BAHMUS,
Pa3BUTHE IKOJIOTHIECKON KYJIBTYPhI, MPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO11ee YMCI0 4acoB, MPEAYCMOTPEHHBIX JJI U3yUEHUS XHUMUU Ha yriyOJecHHOM
YpOBHE cpeaHero oo1miero oopasosanusi, cocrapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B HEJETI0).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMMH.

[IpenmMer 1 3HaYCHHE OPraHUYECKON XUMHHU, PECTABICHUE O MHOTO00pa3Hu
OPTraHUYECKUX COCIUHECHUMN.

DNEKTPOHHOE CTPOEHUE aroMa yriepoja: OCHOBHOE U BO30YKIEHHOE
COCTOsIHMA. BaneHTHple BO3MOXKHOCTHM aroMa yriepoaa. XUMHUYECKas CBS3b B
OpPraHUYECKUX COeTMHEHUAX. TUunbpl ruOpuan3ay aTOMHBIX OpOUTajei yrieposa.
MexaHu3mbl 00pa3oBaHMsI KOBAJEHTHOM CBsi3W (OOMEHHBIH M JOHOPHO-
aKLENTOPHBIA). THUIBI TEpeKpbIBaHUS AaTOMHBIX OpOWTalleld, G- U T-CBA3M.
OnuHapHasi, 1BOMHAsE U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBs3EH B MOJIEKYJax
opranuueckux BemecTB. [loHsiTHE O cBOOOJHOM panukane, Hykiaeopuiae Hu
aneKkTpoduIe.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COEOUHEHUN. MOJIeKyJsipHblE U  CTPYKTYpHbIE  (OPMYIIBL.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckeinerHass. M3omepus. Buasl H30Mepuu: CTPyKTypHas, IPOCTPAaHCTBEHHAS.
DneKkTpoHHbIE A3 (PEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN (MHAYKTUBHBIA 1
Me30MEepHBIN 3P HEKTHI).

[IpencraBnenne o kiaccupukauuym opraHmdyeckux BemiecTB. llonstue o
(dyHKUHOHANBHON rpymnme. ['omonorus. 'omonoruueckue psasl. CucremaTuieckas
HOMeHKkJIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBuanabHble Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH U KJIaccUPUKALMS OpPTaHUYECKUX peakiuid. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMH B OPraHUYECKON XUMUH.

OKCIEpUMEHTANIbHBIE METOJbl HW3YyYEHHS BEUIECTB M HX NPEBpAIICHUM:
03HaKOMJIEHUE ¢ 00pa3llaMi OPraHWYECKUX BEIIECTB U MaTepUalaMH Ha UX OCHOBE,
OMBITHI M0 MPEBPALIEHUIO OPraHWYECKUX BEUIECTB MPHU HarpeBaHUU (IUIABJICHUE,
oOyriaBaHUE M TOPEHHUE), KOHCTPYMPOBAHHE MOJETEH MOJIEKYJl OpraHMYeCKHX
BEILIECTB.

Yriaesoaopoabl.

Ankanbl. 'omosiornueckuil paj ainkaHoB, oOuas ¢popmyrina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOIEKYN alKaHOB, SP -
rudopuau3anms aTOMHBIX OpOuTaliel yriaepoja, c-cBa3b. DuU3nyeckue CBOMCTBA
AJIKaHOB.



XUMHYECKHE CBOMCTBA aJKaHOB: PEAaKUUM 3aMELICHUS, H30MEpPHU3ALINH,
JNETUAPUPOBAHUS, IUKIN3ALNHU, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIUI PaJUKaIbHOrO 3aMEILICHMUS.

Haxoxnenue B npupoze. CriocoObl MOTydeHUs! U IPUMEHEHUE alTKaHOB.

[uxmoankanel. O0mmas ¢hopmysa, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHUS M1 XUMHUUECKUX CBOMCTB MaJIbIX (LIMKJIOMPOIIaH, IUKJIOO0yTaH) U OOBIYHBIX
(IIMKJIOTIEHTAaH, IMKJIOTEKCaH) NUKI0aNKaHOB. CIocOObI MOMy4YeHUsI U IPUMEHEHUE
UKJIOAJIKaHOB.

Ankenbl. 'oMoIOrMUeCcKUi psii alIKeHOB, 001ast popMyiia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYI  alKEHOB, Sp°-
rudopuau3anms aTOMHBIX opOuTaneld yriepoaa, 6- W m-cBsi3H. CTpyKTypHas u
reoMerpuyeckas (muc-tpaHc-) usoMmepusa. PU3NUECKHE CBOMCTBA AJKEHOB.
XVMMHUYECKHUE CBOKCTBA: PEAKIMH IPUCOECAUHEHNS, 3aMEILEHUS B 0-II0JI0KEHUE TIPU
JBOWHOM CBSI3W, MOJUMEpU3aUMK W OkucieHus. [IpaBuio MapkoBHHKOBA.
KadecTBeHHbIE peakuuy Ha ABOMHYIO CB3b. CHIOCOOBI MONYYEHUSI U IPUMEHEHHE
QJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupogannwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHHSI 1 XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- n 1,4-npucoeaunenue. [lommmepusanus conpsKEHHBIX
nueHoB. CriocoObl MOJTYyYEHUS U TPUMEHEHUE alKaUEHOB.

Anxunbl. ['oMonoruyeckuii psii alKWHOB, 0011ast popmysia, HOMEHKIATypa 1
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKHHOB, Sp-
ruopuau3anys aTOMHBIX opOutaned yriepona. dusnyeckue CBOWCTBA AJIKUHOB.
XVWMHYECKHE CBOMCTBA: PEAKIIMK TPUCOECIMHEHUS, AUMEPU3ALMU U TPUMEPU3ALUH,
OKHCIIeHHs. KUCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIINX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiyu Ha TPOHHYIO CBsI3b. CIOCOOBI MOJMYyYEHUS! U IPUMEHEHHE
AJIKUHOB.

ApomaTtrueckue yrieBoJopoisl (apeHsl). ['omonoruyeckuii psii apeHoB,
oOmas ¢popmysa, HOMEHKIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIeKYJIbl OeH30a. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKUE
CBOIcTBa O€H301a U €ro TOMOJIOTOB: PEaKIIMU 3aMeIlleHUsI B OEH30JIbHOM KOJIbIIE U
YTJIEBOJOPOAHOM paguKalle, PEaKUHH NPHUCOECAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
Ooenzona. IlpencraBienre 00 OPUEHTHUPYIOIIEM JCHUCTBUM 3aMeCTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPEe AIKWIbHBIX pPAJUKaIOB, KapOOKCHIBHOM,
THJIPOKCUIIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tonmumepusamus cruposna. CriocoObl MOTyYeHUs U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOIOB.

[Tpuponansiii ra3. [lomytHeie HedTsHBIE Ta3bl. HegTh 1 €€ mpoucxoxaeHue.
KameHnHbIl yroiib ¥ NPOAYKTHI €ro nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEeroHKa, KPEKUHT (TePMHUYECKHM, KaTaJTUTHYECKHil), PUPOPMUHT, MUPOIHU3.
[IponykThl nepepadoTku HEDTH, UX IPUMEHEHHE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PAa3IMYHBIMU KJIaCCaMH YTJIEBOJIOPOIOB.

DIEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOIHBIX YIVIEBOJOPOJAOB. Peakiuun
3aMEIICHHUsS] TaJoreéHa Ha TUAPOKCOrPYIIy, HUTPOrpyIIy, UAHOTPYIIILY,
amuHorpynmy. /[leficTBMe Ha TaJOreHNPOU3BOJIHBIE BOJHOTO W CIIMPTOBOTO
pacTBopa miénouyn. B3aumopeicTBue nUranioreHajiKaHOB C MarHUEM M IIUHKOM.
[TonsiTne 0 METAJTIOOPTaHUYECKUX COEIMHECHUSX. Hcnons3oBanue
TaJIOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHHKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
u3ydeHue (PU3MUECKUX CBOWCTB YIJIEBOJOPOAOB (PAaCTBOPUMOCTH), KAUECTBEHHbIX
peaklMii yrieBoJOpPOJIOB Pa3IMYHBIX KJIAaccoB (0OecuBeuyMBaHHE OpPOMHOM WIIH
MOJHOM BOJBI, pacTBOpa MEpMAaHraHaTa Kajus, B3aUMOJECHCTBUE alEeTUJIEHA C
aMMHUauHbIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOe OOHapyKeHHE
yII€poJa ¥ BOAOPO/1a B OPTAaHMUECKUX BELIECTBAX, [TOJIyYEHUE ITUIIEHA U U3YUYCHHE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ KosuekuusaMu «Hedte» u «Yronp», ¢ odpazuamu
MJIACTMACC, KaydyyKOB W PE3UHBI, MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB H
raJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoacoaepaxanue oprannyeckue coeJuHeHHs.

IIpenenbHble OqHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKya (Ha IpuMepe
MEeTaHola W 3TaHoja). ['omonormyeckuid psia, oOwmwas ¢dopmysna, H30MeEpus,
HOMEHKJaTypa U kinaccupukauus. Dusmyeckue CBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHOUPTOB. BoaopoaHbie CBSI3U MEXKIYy MOJEKYJIAMH CHUPTOB.
XVWMHUYECKHE CBOMCTBA: pEaKIUU 3aMELICHUs, JETUApPATalld, OKHUCIIEHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMHU M  HEOPraHMYECKHMMH  KUCJIOTaMHU.
KauectBeHHast peakiysi Ha OJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHONIA U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYyYEHHUS W NPUMEHEHHE OAHOATOMHBIX
CIIUPTOB.

[Tpocteie aupel, HOMEeHKIaTypa U n3omepus. OcoOCHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — STUICHIJUKOIb W riuiepud. dusmyeckue u
XUMUYECKUE CBOMCTBA: PEAKIMH 3aMELICHUS, B3aUMOAECHCTBUE C OPraHUYECKUMH U
HEOPraHNYECKUMH KUCJIOTaMHU, KaU€CTBEHHAs PEaKLUsl HA MHOIOATOMHBIE CIIHUPTHI.
[IpeacraBienue 0 MEXaHU3ME peakuuid HyKiIeopuIbHOTO 3aMmelenus. JleiicTBue Ha
opranusm desioBeka. CriocoObl MoTy4YeHUs: U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enos. CTpoeHME MOJEKYJbl, B3aUMHOE BJIMSHUE THAPOKCOTPYHIBl U
6ensonpHOrO siapa. dusnyeckue cBoiicTBa (eHosna. OCOOCHHOCTH XUMHUYECKHUX



cBoiicTB ¢enona. KauectBennsie peakuuu Ha QeHon. TokcuuHOCTH (eHoma.
Cnioco6bl ostydenus v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHwmibpHBIC COSAMHEHUS — ATBACTUIBI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpynmbl. ['oMonoruueckue psiibl allbIETUIOB U KETOHOB, OOIIast
dbopmyna, uzoMepuss U HOMeEHKJIaTypa. Du3MuecKue CBOWCTBA albJIECTUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJbJAETUI0B U KETOHOB: PEAKIIUU TPUCOEIUHEHUS.
OxkuclieHHe allbJIeTH/I0B, KAa4eCTBEHHbIE peakiuu Ha anbaeruabl. CrocoObl
MOJTYYEHHUS U TPUMEHEHHE AJIbJIETU]IOB U KETOHOB.

OnHOOCHOBHBIE TpeAeNIbHbIE KApOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepusi 1 HoOMeHkIaTypa. Ousnueckue cBOMCTBa
OJIHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi STepUPUKANNKA, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CIOXHBIX 3(pupax. MHorooOpazue KapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENPEEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKapOOHOBBIX KHUCIJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, JUHOJEBAA,
NuHOoIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonoruveckuid psia, obOmas Qopmyna, u3oMepus u
HOMeHKJIarypa. Dusnyeckne M XUMHUYECKHE CBOMCTBA: THAPOJIHU3 B KHUCIOW U
HICIIOYHOU CpeTIe.

Kupswi. Ctpoenue, GpU3NUECKUe U XUMUYECKHUE CBOMCTBA KUPOB: TUIPOIIU3 B
KUCIION U 11esiouHon cpene. OCOOCHHOCTH CBOMCTB >KUPOB, COACPIKAITUX OCTATKU
HETPEeEeTbHBIX JKUPHBIX KUCIIOT. JKUpBI B IpUpO/IE.

MBpbI1a KaK COJTM BBICIIMX KapOOHOBBIX KHUCIIOT, HX MOIOIIEE ICHCTBHE.

O6mras xapakTepuctuka yriaeBojoB. Knaccudukaius yrieBosioB (MOHO-, 1H-
U moJucaxapujbl). MoHOcaxapuabl: TIIOK03a, (pyKTOo3a, rajgakrosa, pubdosa,
nezokcupu6o3a. dusnyeckre CBOMCTBA M HaxoXAeHUE B mpupojae. GOTOCHUHTE3.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AJIbIAETUIHON
TPYII, CIUPTOBOE W MOJIOYHOKHCIIOE Opokenue. [IpumeHeHue TIoKOo3bI, €&
3HAYEHUE B JKU3HEIAEATEIbHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajibTo3a U
nakTo3a. BoccraHaBinMBarMe 1 HEBOCCTAHABIMBAIOIINE IUcaxapubl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojae u npuMenenue. [lomucaxapuasl: kpaxman,
INIMKOTeH M 1eiutofio3a. CTpoeHue MaKpOMOJEKYyJl Kpaxmalia, IJIMKOT€Ha H
ueiutroo3bl.  du3nueckre CBOWMCTBA Kpaxmaiaa M LEJUIIOJIO3bl. XHWMHUYECKUE
CBOMCTBA Kpaxmalia: THJpOJIh3, KaueCTBEHHAs pEaKUus C HOJOM. XHUMHUYECKUE
CBOMCTBa MIEJUTIOJIO3bI: THPOJINU3, MOJMydeHHe >(PupoB 1esutono3bl. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4Y€HUs BEUIECTB M MX MPEBpAILCHUNA:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPHUEM,
OKHCJICHHE 3THJIOBOTO CIHUPTA B AJIBJETH]l HA PACKAIEHHOW MEIHON IPOBOJIOKE,
OKHUCJICHHE ASTUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAJIOB), KAaYECTBEHHBIE PEAKIMU Ha albAeruabl (C THAPOKCHUIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rauuepuHa ¢ THAPOKCUIOM
meau(Il), xumMudeckrue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJICHCTBUE
pacTBopa ritoKo3bl ¢ ruapokcuaoM Menu(ll), B3aumoneiicTBe kpaxmainia ¢ HOJ0M,
peIIeHre JKCIePUMEHTAIBHBIX 3amad 1o TemMaM «CrmupTel W (EHONBIY,
«Kap06oHoBbie KUCIOTHI. CI0KHBIE 3PUPHD».

A3oTcoaepxkaimme OpraHuYecKue COeJUHEHMS.

AMUHBI — OpraHUYecKue MPOU3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anupaTuyecKkue W apoMaTUYECKHE; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue mosiekyin, oOmas dopmyiia, U30MepHusi, HOMEHKIATypa U (Pu3nueckue
cBOMCTBa. XMMUYECKOE CBOMCTBA aii(PaTHUECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWINPOBAHHUE, B3aUMOAECHCTBHE NMEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conn anKuJIaMMOHHS.

AHWINH — IPEACTABUTENIb aMUHOB apOMATHYECKOTO psia. CTpoeHnEe aHWIMHA.
B3anmHoe BiMsHUE Tpynm aToMOB B MoJieKyle aHuivHa. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHwiMH. CrocoObl
MOJIYYCHHSI M TpUMEHEeHHe anudaruyeckux amMuHOB. [lonydyeHuwe aHwiIMHA U3
HUTPOOEH3071a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAeNbHBIE TPEACTABUTENN O
AMUHOKHCJIOT:  TJIMIMH, alaHuH. @Ou3nueckue CBOWCTBA AMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHCJIOT Kak aM(OTEpHBIX OpPraHUYECKUX
COCMHEHUN, peaKkuusl TMOJIUKOHJEHCAINN, O0Opa3oBaHWE TENTUIHOW CBS3U.
buonornueckoe 3HaueHuE aMMHOKUCIOT. CUHTE3 ¥ THUAPOJIHN3 MENTHIOB.

benkn kak npupoaHsie monuMmepsl. IlepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHUS BEUIECTB W HMX IPEBPALICHUN:
pacTBOpeHHE OETKOB B BOJIE, JICHATypaIusi OCNKOB NMpPU HArpeBaHUM, IIBETHBIC
peakimu Ha O€JKW, PpEIICHHE OKCIEPUMEHTAIBHBIX 33Jad 10 TeMaM
«A3oTcoaepKanme OpraHM4ecKrue CoOeMHEHUs» U «Pacro3zHaBaHue OpraHn4ecKux
COCIMHEHU.

BbicokoMosIeKyJISIpHbIE COCTUHEHMS.

OCHOBHBIEC MOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIUMEPHU3AIUU, CPEIHSSI MOJIEKYIIsIpHAs



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUU —
MNOJIMMEPHU3ALMS U TTOJIMKOHACHCALIHS.

[Tonumepuble Mmatepuanbl. [lmacTMaccbl  (MOMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, TOJMUCTHPOJ, MOJMUMETHIMETAKPHUIAT, TOJUKapOOHATHI,
noJimdTUIeHTepedTanar). Y Tuausaius 1 nepepadoTka miacTuka.

DJ1acTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(6yTaIMeHOBBIN, XJIOPOIPEHOBBIN, U30MPEHOBHIN) U CUITUKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, MIEPCTh, MIETK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIaBCaH).

[Tomumepsnl CHEUATbHOrO Ha3HAYECHHUS (Tedpron, KeBJap,
AIIEKTPOIPOBOISIINE TTOJIUMEPHI, OMOpa3iaraeMplie OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHS BEIIECTB M WX MpPEBpallCHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHHWE JKCIepPUMEHTAIbHBIX 3adad 1o Tteme «Pacno3HaBanue
IJJACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

Haxoxenue MonekyiasipHOW (OpMysbl OpPraHUYECKOro COEAUMHEHUS 110
MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOISALIUX B €r0 COCTaB, HAX0KIEHHE MOJIEKYJISIPHOM
bopMyJIbl OPraHUYECKOT0 COCAMHEHUS IO Macce (00BEMY) MPOAYKTOB CTOpaHUS, 110
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU /WM UCXOTHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOTO BEIIeCTBa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIOCOOOB MOJIYYEHHMS], ONPEEICHUE TOJIN
BBIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUUECKU BO3ZMOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€HM NP U3YYEHUU OPTAHUYECKON XUMUU B
10 xnacce oOCyIIECTBIAETCS 4Ye€pe3 HCIOJIb30BAHME KAK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHATUW, TaK W MOHITUH, MPUHATHIX B OTHAEIbHBIX MpPEIMeETax
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO61ue ecTecTBeHHO-HAYUYHbIC TIOHSTHUS: SBJICHUE, HAyUYHbIN (DaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaONIOACHUE, HU3MEPEHHE,
AKCIEPUMEHT, MOJIENb, MOJICIIMPOBAHUE.

®uszuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYIa,
SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSIHUE
BEILIECTBA, (DU3WUYECKUE BEJIIMYUHBI, €IUHMIIBI H3MEPEHHS, CKOPOCTh, JHEPrus,
Macca.

buonorus: kierka, opraHum3M, JKOCHCTeMa, Owuocdepa, MeTadbOIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN U reTepOoTpOPHBIA TUII MUTAaHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OCJIKH, YIJACBOMBI, >KUAPBI, HYKICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hbie HCKOMaeMble, TOILIUBO.

TexHONOTHsI: THUIIEBBIE MPOAYKTH, OCHOBBI PAIllMOHATIBHOTO THTaHUS,
MOJOIIIHME CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIIAA U HEOPTAHUYECKASA XUMUS

Teopernueckne 0CHOBbI XUMMH.

AtoM. CoctaB aTOMHBIX saep. XuMudeckuil snmeMeHnT. M3ortonsl. Ctpoenue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UMCIIA. DHEPreTHUYECKUE YPOBHU U
OypoBHU. AToMHBIe opOuTanu. Kinaccupukaius XuMAIECKHX 3JICMEHTOB (S-, -,
d-, f-omements). PacmpenencHue SJICKTPOHOB IO ATOMHBIM  OPOUTAIISM.
DJNIeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HOHOB.
DNEeKTPOOTPULIATEIBHOCTb.

[Tepunonnueckuit 3axkoH U [lepuonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
JI.N. MenneneeBa. CBsA3b NEPUOIUYECKOrO 3aKOHA U [lepromnueckor CHUCTEMBI
XMMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX PJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CIIOKHBIX BELIECTB O TPYIIIAM U IEpUOJaM. 3HaYE€HUE IEPUOIUUECKOTO
3akoHa J/[.1. Menneneena.

XUMHYECKasi CBSI3b. BUIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTajuinueckas. MexaHu3sMbl 00pa3oBaHUs KOBAJICHTHOM CBSA3U: OOMEHHBIA U
JOHOPHO-AKIENITOPHBIA. JHEPTUs U IJIMHA CBSI3U. [10NSIpHOCTD, HANPABIEHHOCTH U
HACBIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHble CBs3u. BojopoaHass CBs3b.
MeXMONEKYIIAPHBIE B3aUMOIEUCTBHUS.

BaneHTHOCT, M BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbl MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha pUMeEpe COCTUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaH[bl. 3HAYE€HHWE KOMIUICKCHBIX COCIMHCHHM.
[TonsiTHE O KOOPJIMHALITMOHHOW XHUMUH.

BemectBa  MONEKYJSIpHOTO W HEMOJEKYJSIPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHbix cucremax. Mctunubie pactBopsl. [Ipencrasienue o
KOJUTOUTHBIX pacTBopax. CnocoObl BBIpOKEHUS KOHIEHTPAIMH PACTBOPOB:
MAaccoOBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHUEHTpanus. HaceieHnnsie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsi.



Knaccudukanmst 1 HOMEHKIATypa HEOPTaHUYECKUX BEIECTB. TpUBUATIBLHBIC
Ha3BaHHUS OTIIEIbHBIX NIPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Krnaccudukanys XMMUYECKUX peaKIHii B HEOPraHMYECKOW M OPraHUYECKOM
XUMUU. 3aKOH COXPAHEHMUS MACChl BEIIECTB; 3aKOH COXPAHEHUS W MpPEBpalCHUS
SHEPTUU MPU XUMHYECKUX peakiusxX. TeriaoBbie 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XUMHUUYECKOU peakivu, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (PAKTOPOB.
I'omoreHHbIe ¥ reTeporeHHele peakuuu. Karanns u katams3aTopsl.

OO6parumble U HeOOpaTUMbIE peakIuu. XUMHUeckoe paBHoBecue. KoHcranTa
XUMUYECKOTO paBHOBecHUsi. DaKTOpHI, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHNUE U KOHIICHTPAIIMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunoun Jle [laTense.

Onektponutuyeckas aucconuanus. CuibHbIe W clIa0ble AJIEKTPOJIUTHI.
Crenenp aucconmannu. Cpena BOJHBIX PacTBOPOB: KHCIIOTHAsl, HEUTpajbHas,
menounas. Bogopoansiii nokazarens (pH) pactBopa. I'mnponms coseit. Peakuuu
MOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHHS.
Okucnaurens M BoccTaHOBUTENb. [Iporecchl OKHCIEHUS U BOCCTAHOBJICHUS.
Baxnelme OKUCIUTEIM U BOCCTAHOBHUTENIM. MeToa »IeKTpOHHOTO OalnaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEHUS BEUIECTB W MX MPEBPAILCHHI:
pa3lIoKEHHE TIEPOKCHUJA BOJOPOJA B TMPUCYTCTBUM KaTalau3aTopa, MOJIENIU
KPUCTAUTMYECKUX PEMIETOK, MPOBEICHUE PeaKIuii HOHHOTO OOMEHa, ONpeIeSICHUE
Cpelbl PacTBOPOB C TOMOIIBIO HMHAUKATOPOB, W3YUYEHHUE BIIUSHUS Pa3IUUHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW pEaKIMu U TOJIOKEHUE XHUMHYECKOIO
paBHOBECHSI.

Heopranuveckast xumusi.

[Tomoxenne HemerauioB B [lepuoauueckoi cucreMme XuMHUYECKUX 3JIEMEHTOB
JI.11. MenneneeBa 1 0COOCHHOCTH CTPOSHHSI MX aTOMOB. Du3MUecKHe CBOMCTBA
HEMETAJIOB. AJUIOTPOIMS HEMETAIJIOB (Ha MpuUMepe KUCIopoaa, cepol, hochopa u
yriepona).

Bonopon. Ilonydyenue, ¢uzmdeckue M XUMHUYECKHE CBOMCTBA: PEAKIIUHU C
METaJlJIaMH U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapubl. TomMBHbIE
3JIEMEHTHI.

l'anorensl. HaxoxxaeHue B mpupoie, CrocoObl MOydeHus, (GU3UYECKUE U
XMMHUYECKUE CBOMCTBA. ['aloreHOBOIOpOAbl. BaxkHewIne KUCIOPOACOACPKAIINE
COCIMHEHMsI TajioreHoB. JlabopaTopHbIe ¥ MPOMBINIICHHBIE CIIOCOOBI MOTYYEHUS
rajgoreHoB. [[pumMeHeHue raJoreHoB U UX COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TOTYyYCHHUS
kuciopoaa. OuU3nueckue U XUMUYECKUE CBOMCTBA M NMPUMEHEHHE KHCIOpPOAA U
030Ha. OKCUIBI ¥ IEPOKCUIBI.

Cepa. HaxoxaeHue B HOpUpOAE, CIOCOObI MONy4YeHUS, (U3HUECKHE WU
xumudeckue cBorctBa. CepoBogopona, cymbbuasl. Oxcupn cepsui(IV), okcun
cepbl(VI). CepHucras u cepHast KUCIOTHI U UX coiu. OcOOEHHOCTH CBOMCTB CEPHOM
KUCHOTHL. [IpuMenenune cepol U €€ COeJMHEHUN.

A3zor. HaxoxaeHue B Mpupoje, CHocoObl MOdMydeHus, (U3MUecKue u
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTpUIbI. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI B X coyti. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMeHnenue a3ora
U €ro COeAMHEHUN. A30THbIE YA0OPEHUS.

®ocdop. Haxoxaenue B mpupoje, CnocoObl MOTy4deHUs, (U3HMUYECKUE U
xuMuueckue cBorctBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciaora u e€ conu. I[lpumenenue ¢ochopa u ero coenunenuii. docdopHoie
ya0OpeHusl.

VYriepon, HaxoXIeHHWE B NOpuUpojae. AJUIOTPONHbIE  MOAUPUKALUU.
duznueckrue M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Okcua yraepona(ll), oxcun yrimepona(IV), yronbHas kuciora u eé
COJIU. AKTHUBUPOBAHHBIA yroib, ancopouus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOJNy4eHHs, (PU3MUECKHE U
xuMuueckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHUeBasi KUCIOTa, CUIUKATHI.
[Iprmenenue kpeMHus 1 ero coennHeHui. CTEeKI0, ero noJIydeHue, BUIbl CTEKIIA.

[Tomoxenne metamioB B [lepuoanyeckoil CHCTEME XUMHYECKUX AJIEMEHTOB.
OCOOEHHOCTH CTPOSHHS JJICKTPOHHBIX 000J0YEeK aToMOB MeTaioB. OOmue
¢usnueckue cBoicTBa MeTawioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CmutaBel METAIIOB.

DNEeKTPOXUMHUUECKUNA  psAJl  HampspkeHud  MetauioB.  OOIIue  CrocoObl
NOJTyYEHUs METaJIJIOB: TUAPOMETAILTYPTHs, MUPOMETAILTYPIus,
anekTpometautyprus. [lonsatue o xoppo3uu MeramwioB. CrnocoObl 3amUThl OT
KOPpO3UH.

O6mas xapakrepuctuka MetamuioB [A-rpynnel Ilepuoanueckoid cucTeMbl
XUMUYECKUX dJIeMeHTOB. Hatpuii u kanuii: moyydeHue, Gu3n4ecKue U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHU.

O6mras xapakrepuctuka metawioB I[A-rpynmsr [lepuoanueckoid cucTeMbl
XUMUYECKUX JJIEMEHTOB. Marawii W KaJblHWiA: TOJy4eHHe, (U3HMYECKUE U
XUMUYECKUE CBOMCTBAa, MPUMEHEHUE NPOCTHIX BEUIECTB U HUX COCIAUHEHUH.
XKécTkocTb BOJBI U CITOCOOBI €€ YCTpaHEHHUS!.



AnroMuHU: ToNydyeHue, Gru3ndeckrue 1 XUMUYECKUe CBOMCTBA, TPUMEHEHNE
IPOCTOTO BEIIECTBA M €ro coeAuHeHuil. Am@oTepHble CBOWCTBA OKCHAA H
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OOmiasi xapakTepucTHKa MeTauioB MobouHblx moarpymn  (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMHUYECKHUX JIEMEHTOB.

du3nvecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCuabl U
ruapokcusiel xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U IuxpomMatbl, UX
OKHCIIUTEIIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3n4ecKue W XHUMHYECKHE CBOWCTBA MApPraHla M €ro COEIUHEHUII.
Baxneiimue coenunenuss wmapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranna( VII). [lepmanranat kamusi, ero OKUCIUTENbHBIE CBOMCTBA.

OU3NYECKUEe U XMMHUYECKHE CBOMCTBA KEJe3a U €ro coenuHeHnil. OKCUIpbI,
ruapokcunl U conu xenesza(ll) u xeneza(Ill). [Tonyuenue u npuMeHeHHUE XKee3a U
€ro CIUIaBOB.

Pu3nyecKkne 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHun. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[uuk: momydyeHue, (U3MYECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIIEKCHI IMHKA. [[puMenenune
LIMHKA U €r0 COCIMHEHUM.

OKCIEpUMEHTANIbHbIE METOJIbl HM3YyYEHUS BEUIECTB W MX IMPEBpAILCHUI:
u3ydeHue oOpa3lloB HEMETAIJIOB, TOpEeHHE cepbl, docdopa, xKene3a, MarHus B
KUCIIOPOJIE, HW3yYEHUE KOJUIEKIMU «MeTaluibl W CIUIaBbl», B3aUMOJCHCTBUE
IIEJIOYHBIX U HIEJIOYHO3EMEIbHBIX METANIOB C BOJOM (BO3MOXXHO HMCIOJIb30BAHUE
BUICOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Keje3a C PacTBOpPaMHU KHUCIOT U
1IEJI04€H, KAYECTBEHHBIE PEAKIIMM HA HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPOAA
W KAaTHOHBI METAJUIOB, B3aMMOJIECHMCTBHME THAPOKCHUIIOB aATIOMUHHUS M IIUHKA C
pacTBOpaMH KHCJIOT M IIEJI0YEH, PENICHHE YKCIIEPUMEHTANIbHBIX 337a4 10 TeMaM
«l"anmorensl», «Cepa U e€ coequHeHus», «A30T U Ghochop U UX COCITUHECHUS,
«MeTasbl TIaBHBIX TOATPYIID, «MeTayuibl TOOOYHBIX TTOATPYIII.

XUMMS U )KU3HbD.

Ponp xumuu B oOecrieueHnr yCTOMYMBOTO pa3BUTHS denoBeuecTBa. [lonsaTue
0 HAyYHBIX METO/IaX MO3HAHUS U METOI0JIOTHUN HAYYHOTO uccienoBanus. Hayuneie
MPUHIIUAIBI OPTaHU3AIUA XUMHUYECKOTO MPOU3BOACTBA. [IpoMBIlITIEHHBIE CITOCOOBI
MOJTyYeHHUsI BaXXHEUIIIUX BEIIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHCJIOTBI, METaHOJa). [[poMBINIIEHHBIE CTIOCOOBI MOTYYEHUS METAIIOB U CILIABOB.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEN CPEbl U €ro nocaeacTsus. Poib xumun B
o0ecreyeHnn YHEPreTHYECKON O€30MacCHOCTH.

Xumuss W 310poBbe uenoBeka. JlekapcTBeHHble cpexactBa. [IpaBuna
HCNOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Posib XumMuu B pa3BUTUH MEIULIUHBI.



XYMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKu. Poib xumuu B
oOecrieuyeHnu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapgromepusie cpenactBa. boiToBas xumus. [lpaBuna
0€301acHOT0 UCITOJIH30BAHUS MPETIAPATOB OBITOBOM XUMHUU B TOBCETHEBHOMN JKU3HMU.

XUMHSI B CTPOUTENIBCTBE: BaKHEHIIIUE CTPOUTEIbHBbIE MaTepUaibl (I[EMEHT,
OCTOH).

XuMHs B CEIIbCKOM XO03siiicTBe. OpraHnMueckiue U MUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEpHaNIbl, KPACKH, CTEKIJIO, KEPAMHKA.
Marepuaiel 171 3neKTpoHukH. HaHoTexHomoruu.

Pacuérnsle 3anaun.

Pacuérbl: Macchl BemecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wi 00bEMY OHOTO M3 YUaCTBYIOLINX B PEAKIIUHU BEILIECTB, MACCHI
(0OBéMa, KOTMYECTBA BEIIECTBA) IPOTYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOIMYECTBa BEIIECTBA) MPOJIYKTa PEAKLUU, €CIH OJHO
U3 BELIECTB JIAHO B BHJAE pPAacTBOpa C ONPEIEIEHHOM MacCOBOM JI0JIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALIMY BEIIECTBA B
pacTBOpe, J0JIM BBIXOJA NPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3y4YeHHH OOIed u
HEOpPraHn4ecKo XuMuM B 11 Kiacce OCyIIEeCTBISIETCS YEPE3 UCIMOJIb30BAHUE KaK
OOLINX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MOHSATHH, NPUHATHIX B OTAEJIbHBIX
IpPEeIMETaX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHATHA: SBJICHUE, HAYYHBIN (DaKkT, runoTesa,
TEOpHUsl, 3aKOH, aHaJlIM3, CUHTE3, KiacCU(PUKalUs, MePUOIUYHOCTh, HAOIIOIECHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEIb, MOJICIINPOBAHUE.

du3nkKa: MaTepusi, MUKPOMUP, MAKPOMUD, aTOM, 3IEKTPOH, IPOTOH, HEUTPOH,
WOH, N30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHb, BEILIECTBO,
Teno, O0BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, HJCaIbHBIN Tra3, (Quznueckue
BEJIMYMHBI, €AUHUIBI U3MEPEHUS, CKOPOCTh, SJHEPTHSI, Macca.

buonorus: kierka, opraHusM, 3KocucTemMa, onocdepa, MeTaboau3M, Makpo- U
MHUKPORJIEMEHTBI, OCJKH, KUPBI, YIJIEBOJbI, HYKIEHMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOAbI, TOJIE3HbIE UCKOMAEMbIE, TOILIIMBO,
peCypcehl.

TexHonorus: XMMHUYECKasi MPOMBIILIEHHOCTh, METAJLTYpPrusi, CTPOUTEIbHBIE
MaTepHalibl, CEIbCKOXO03WCTBEHHOE MPOU3BOACTBO, MUIIEBAsi MPOMBIIICHHOCTD,
dapmaneBTUYECKas IPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKIOHMOHHBIX  MAaTCpHAJIOB, SJICKTPOHHAsA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKA
HA YTI'JIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHCTEMHO-ACSITENBHOCTHBIM TOJIXOAOM B CTPYKType
JUYHOCTHBIX PE3yNbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMsI BBIIEICHBI CJICAYIONIME COCTaBISIONINE: OCO3HAHUE
OoOy4aroIMMUCs POCCUICKON TpaKJaHCKOW HMACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEIEIICHUIO; HATMYhe MOTHUBAIIUU K
O0Oy4EeHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYyYalIIMXCA PYKOBOJICTBOBATHCS
MPUHATEIMH B OOIIECTBE TpaBWJIaMH W HOPMaMH TIOBCICHUS, HAIHINE
IPaBOCO3HAHUS, IKOJIOTUYECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTH I[E€JIH U CTPOUTH
KU3HECHHBIC TIJIaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS» OTpPaXaroT
c(OpPMHUPOBAHHOCTh OMNBITA TO3HABATENFHONM M MPAKTHYECKOW JESITeThHOCTU
oOyJaromuxcsi B MPoIecce peaan3anuu 00pa3oBaTeIbHON ASSITENbHOCTH.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS TMpeaMeTa «XUMHS»  OTpPaXaroT
c(OPMHUPOBAHHOCTh OTBITA I[IO3HABATEIILBHOW W MPAKTUYECKOM JEeSTEIHHOCTU
oOyyaromuxcsi B Mpolecce peann3ainur o0pa3oBaTEIbLHON JEATEIBHOCTH, B TOM
YHClie B 4aCTH:

1) rpa:KaaHCcKOro BOCIHTAHMS

OCO3HaHUS 00YYAIONUMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB M 0053aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMpaBWaX MEXITHIHOCTHBIX
OTHOIIICHUH B KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JACSATEIBHOCTH MPU CO3IaHUH YUEOHBIX
MIPOEKTOB, PEIICHUH YUYeOHBIX M TO3HABATEIIBHBIX 33/1a4, BBITOTHEHUH XUMHYECKHIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W TPUHAMATh MOTHBBI, HaAMEPCHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATU3e PA3TUYHBIX BUAOB YICOHOU ACATEIHBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

[ICHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY U HAYYHOMY HACJEIUIO
OT€YECTBECHHON XUMUM;

YBOXEHUS K TPOIIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
MPWIOKEHUS XUMHUHW, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOJIOJICHUHN, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/JIa YUYEHBIX U MPAKTUKOB;



WHTEpECca 1 MO3HaBaTEIbHBIX MOTUBOB B IMOJTYYEHUH U TIOCIIEYIOIIEM aHATTN3e
uH(GOpMAIUH O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XMMHUYECKUMU SIBJICHUSIMH,
¥ PUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICHh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH,

TOTOBHOCTH OIIEHWBATh CBOE IMOBEJECHUE U TIOCTYNKH CBOUX TOBAPHILEH C
MO3UIINHA HPABCTBEHHBIX U MPABOBBIX HOPM MU C YUETOM OCO3HAHUS IOCIICICTBHMA
MOCTYTIKOB;

4) hopMHPOBAHUS KYJIbTYPHI 3I0POBbSI:

NOHMMaHUsl LEHHOCTEH 370poBOro W 0Oe3omacHOro obOpas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOroficHUs TpaBwil Oe3omacHOro oOpalleHus C BEHIECTBAMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOMU JEATEIHLHOCTH;

MOHUMAaHUSl [EHHOCTH TPAaBWI HHIUBUAYATHHOTO M  KOJUJIEKTUBHOTO
0€301MMacHOTO MOBECHUS B CUTYAIIHIX, YTPOKAIOIINX 37J0POBBIO U JKU3HH JIIOJICH;

OCO3HAHMS TOCIEJCTBUNA W HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
AJIKOTOJISI, HAPKOTHKOB, KyPEHHSI);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEeN0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE€3HOM, TBOPYECKOM W JPYrMX BHAAX
JeSITeTbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEHICHUH MPAKTUYECKUX 3aaad
COIMAJIbHON HAIMPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHil pa3IudHOTO POja, B TOM
YHCJIC Ha OCHOBE MIPUMEHCHHMS TIPEIMETHBIX 3HAaHUH 110 XUMUH;

YBOXEHUS K TPYIy, JIOJIAM TPyJa U pe3yibTaTaM TPYIOBOW JESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUAYAIHLHON TpPaCKTOPHUH
oOpazoBanusi, Oyayiieid Mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUH, HHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) IK0JIOrM4eCKOTr0 BOCIIUTAHUSI:

HKOJIOTMYECKU 11€JecCO00pa3HOro OTHOIIEHHUS K MPUPOAE KaK HCTOUYHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIE;

MOHUMAHUS TJI00aTBHOTO XapakTepa IKOJOTHYECKUX MPOOJIeM, BIIHSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE IPUPOJAHON U COLIMAIBHON CPEibl;



OCO3HAaHHUA HEOOXOAMMOCTH MCIHOJB30BAaHUS JOCTIKEHUH XUMHH IS
pELIEHUs BOIPOCOB PAIMOHAIBHOTO NPUPOJOTIOJIb30BAHHS;

AKTUBHOTO HENOPUATHS JICUCTBUM, NPUHOCIIIUX BPEH  OKPYKAIOUIEH
MPUPOJHON Ccpele, YMEHHs NPOrHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
NOCJEACTBUSA MPEAIPUHUMAEMBIX IEUCTBUI U MPENOTBpALIATh UX;

HaJUYUs Pa3BUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTU AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B TO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJIOTUHU
xemodobuu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOLEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIECTBEHHON MIPAKTUKH;

MOHUMaHUs CIHEeUUM(PUKH XUMHHM KaK HayKd, OCO3HaHUsl €€ poJid B
(opMUPOBAaHMN PAIMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IOpPEICTaBICHU 00 OKpYXKalolleM MHUpPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAaHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHWHU NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XUMHH JJIS  COBPEMEHHOMU
LUUBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U Ba)KHOM POJIM B CO31aHUU
HOBOM 0a3pl MaTepualibHOW KyJIbTYpbl, B PEIICHUH TI00aJbHBIX MpoOseM
YCTOMYMBOI'O Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, YHEPIreTUYECKOM, MUILEBOU U
AKOJIOTUYECKON 0O€30MacCHOCTH, B PA3BUTHH MEIUIMHBI, O00ECNEYEHUH YCIOBUN
YCIIELTHOTO TPYJa U SKOJIOTMYeCKU KOM(OPTHOM KU3HHU KaKJOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHMMAaHHUsS CYIIHOCTH METOJOB
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTyyaeMble 3HAHUS AJI aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPYKaOILEro MUpa u
MPOUCXOASIINX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (DaKTOB M UMEIOLIUXCS JAHHBIX C LUEIbIO MOTYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npobyieM B peabHBIX KU3HEHHBIX CUTYalIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIBbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30OBaHUIO U
caMo00pa30BaHUIO0, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0OCOOCHHOCTSIM TpyJa B Pa3iMyYHbIX cdepax npodeccruoHaIbHOM
NEATENBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS MPOTrpaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero o01iero 0opa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4arOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAYYHbIE MOHSATHUSA, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEHU(PUKY METOAOB TO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO, YHEPIUs, SIBJICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOIIOEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUe);

yHHUBEpCaJbHbIE yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

PEryJISITUBHBIE), o0ecreynBaronme (dbopmHpoBaHue (yHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYarOInXCs;
CHOCOOHOCTh 00yJarommxcs UCIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JNEUCTBHUS B MIO3HABATEIBHON U COLMAIIBHON ITPAKTHUKE.

MeranpeagMeTHbIe pe3yabTaThl OTPAXKalOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PErYyJATHUBHBIMU
JIIEUCTBHUSMH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE y4eOHbIE 1eCTBUS

1) 6a3oBbIe JIOrHYEeCKHeE TeHCTBHA:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyallu3UpoOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LIENU JESATEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUHU HX
JOCTHUKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MIOCTABJICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUW 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJIATh XAPAKTEPHbIC MPU3HAKU TMOHSITUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE TOHITHS N1 OOBSCHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU MJIs KJIacCU(PUKAIIMKU BEIICCTB M
XUMHUYECKUX PEaKIIUM;

YCTAHABIMBATh MPUUYUHHO-CICJICTBEHHBIE CBA3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUThH JIOTMYECKHUE PaCCyXJCHUS (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
AQHaJIOTHH), BBISIBISATh 3aKOHOMEPHOCTH WU MPOTUBOPEUUS B PACCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IIPUMEHATHh B MPOLIECCE MO3HAHUS UCIOJIb3YEMBbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJIENIbHBIE MPE/ICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKas ¢GopMmyra, ypaBHEHHE XUMHUYECKOUN



peakuuu — MpU PEIIeHUH Y4YeOHBIX MMO3HABATENBHBIX W MPAKTUYECKUX 3a]ad,
NPUMEHSTh Ha3BaHHbIE MOJICNIbHBIC MPE/ICTABIICHUS ISl BHISBICHUS XapaKTePHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEaKIUH.

2) 6a30BbIe HCCIe0BATEIbCKHE NeiiCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOT'O TMO3HAHUS BEIIECTB U XUMHUYECKHX
peakumii;

(bopMyIHpOBATH 1IETU U 33/1a4U UCCIIEI0BAHMS, HCIOIb30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPAaBHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMHU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSA HAOIIOaTh 32 XOAOM
Mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €r0 pe3ynbTar, (OpMyIHpOBATH
00001IIeHNS ¥ BBIBOJBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIICOBAHMUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTh ONBIT yYEHHYECKOW HCCIIENOBAaTEIbCKOM UM MPOEKTHOU
AESITEIbHOCTH, MPOSBISATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIEHOMY
MOWCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3TUIHBIX METOI0B
HO3HAHMSL.

3) padora ¢ undopmanueii:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPoOpManuu (HAy4IHO-
MOMyJISIpHAsE JIUTEpaTypa XUMHYECKOTO COACpXaHHs, CIpPaBOYHBIE MOCOOHS,
pecypcbl HTEepHeTa), aHamM3upoBaTh MHPOPMALMIO PA3IUYHBIX BUIOB U (Hopm
MPEICTaBICHUS, KPUTUYECKHU OIICHUBATH €€ JOCTOBEPHOCTH M HEMPOTUBOPEUYNBOCTH;

dbopMynHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IUYHBIE METOJbI MPU TTOUCKE U
otbope wuHMOpPMAIIUK, HEOOXOAWMOW ISl BBIMOJHEGHHS YYEOHBIX 3aaad
OIPEACIIEHHOTO THUIIA;

NpHOOpETaTh OIBIT HKCIOJIb30BaHUA WH(GOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMy  MpEACTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

HCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA IPU pabOTE C XUMHUECKON
uHpoOpMaLMel: MPUMEHATh MEXNpeAMEeTHbIE ((PU3NYECKUEe W MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAT'TIAAHOCTH.

KoMMmyHMKaTHBHbBIE YHUBEpPCAJIbHbIE ydeOHbIe 1eliCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCY>KIaEMOI TEMBI B XOJ€ JUAJIOTa U/WIIH
JUCKYCCHUHU, BHICKA3bIBaTh UJIeH, (POPMYITUPOBATH CBOM MPETIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHHUS IIPEIIOKEHHOM 3a1a4U;

BBICTYIIaTh C MPE3CHTAIIMCH PE3yNIbTaTOB ITO3HABATEIILHON JCSATCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIEHO MJIH COBMECTHO CO CBEPCTHHKAMU TP BHITIOJIHCHUN
XUMUYECKOTO KCIEPUMEHTA, MPAKTUIECKOW PaOOThI MO MCCIEAOBAHUIO CBOMCTB
M3y4acMbIX BEIICCTB, pPean3allid y4eOHOro MPOCeKTa, ¥ (DOPMYIUPOBATH BHIBOIBI
0 pe3yJIbTaTaM IIPOBEIEHHBIX HCCJCAOBAHHWM ITyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHHMBeEpPCAJIbHBIE YUeOHbIE NeHCTBHA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATH CBOK I03HABATEIbHYIO
JEsTeNIbHOCTh, ONpezenss €€ Ield W 3aJaud, KOHTPOJMPOBAaTh U MO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH NpEAjaraéMblii alropuT™M JACHCTBUU Mpu
BBIIIOJIHEHUH YYEOHBIX W HCCIEHOBATENIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ exTuBHBIN croco0 WX penieHuss ¢ Y4ETOM TOJIYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAMOKOHTPOJb JACSATEIBHOCTH HAa OCHOBE CaMOAHAIA3a M
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMbl 0 XUMHH Ha YIIIyOJIEHHOM
YpOBHE Ha YPOBHE CPEIHETO 00IIero 00pa30BaHUsl BKIIOYAIOT CICIU(DUIECKUAE IS
y4eOHOro npeaMera « XUMUs Hay4yHbIe 3HaHUSl, YMEHUS U CIIOCOObI JEUCTBUM 1O
OCBOCHMIO, UHTEPIIPETAIIMU U MPEoOpa30BaHUIO 3HAHUM, BUBI JI€ATEIBHOCTH T10
MOJIyYEHUI0O HOBOTO 3HAaHUS U TNPUMEHEHHWIO 3HAHUN B PaA3IUYHBIX Y4EOHBIX
CUTYalMsIX, a TAKKE B PEAJbHBIX JKU3HEHHBIX CUTyalUsX, CBA3aHHBIX C XUMHEW. B
IIporpamme o XMMUM MPEAMETHBIE PE3YJIbTaThl IPEICTABIICHBI IO TOJaM U3yUYEHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XuMUsD)
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAUYCHUU OPraHUYECKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECIEUYEHUH YCTONYHMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOIIEM IKOJIOTHIECKOM, SHEPTETHUECKON 1



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIAHUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPUAJIOB,
HOBBIX UCTOYHHUKOB HHEPIUH, B obecrieueHuu paloHaIbHOIO
IPUPOJIONOIb30BaHU, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyIbTypbl
YeJI0OBEKa, a TAK)KE 3KOJOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO
Y IIPUPOJTHOU Cpene;

BJIQJICHHE  CHCTEeMOM  XUMHUYECKMX  3HAaHUH, KOTOpas  BKIIOYACT:
OCHOBOITOJIAral0IINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
oboiouka aroma, s-, P-, O-aTOMHBIE OpOWTAM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMsl aTOMHBIX OpOWTanei, HOH, MOJIEKya,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJIIPHBIM O0OBEM, YTIEPOIHBIN CKeJeT, (DYHKIIMOHAbHAS
Tpynmna, paaudkaln, CTPYKTypHbIe ¢opMynsl (pa3BEpPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), H30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHAs (IFe€OMETpHYEcKas,
ONTUYECKasi), H30MEpbl, TOMOJOTMUYECKUNA psd, TOMOJOIH, YIJIEBOAOPOBL,
KHCIIOPOJ- M a30TCOJIEpKalllUe OPraHUYECKHE COCIUHEHUs, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPUU, 3aKOHBI
(nepuonuueckuii 3akoH J[. W. MenneneeBa, Teopusi CTPOCHUS OPraHUYECKHX
BeniecTB A. M. ByTiiepoBa, 3aK0H cOXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpALICHUS HHEPrud MpH XUMHUYECKUX PpPEAKIUSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JICKAIINE B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUI; TIPEJICTABICHUS O
MEXaHU3MaX XHMHUYECKUX PpEaKIHUi, TEePMOAMHAMHUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX UX NIPOTEKaHUs1, O B3aMMHOM BJIMSIHUU aTOMOB U TPYIII aTOMOB B
MOJIeKyJIax (MHAYKTUBHBIM U Me30MepHbIN 3¢ ¢ekTsl, opueHTanThl | u I pona);
(haKTOJOTMYECKHE CBEIECHHUSI O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U 0O€30MacHOM
WCIIOJIb30BAaHNN BAXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JesITeIbHOCTH YeJIOBEeKa, OOIIMX HAyYHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBISABIATH XapaKTepHble MPU3HAKK TOHATHUH,
YCTaHABIIMBAaTh UX B3aMMOCBSA3b, UCIOJIb30BATh COOTBETCTBYIOIINE TMOHATUS IPH
OIMHCAaHUU COCTaBa, CTPOCHUSI U CBOMCTB OPraHUYECKUX COCIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUI:

MCTIOJb30BaTh XUMHUYECKYIO CUMBOJIHKY JIJISI COCTABICHUSI MOJISKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OpraHUYECKUX
BEIIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUECKUX PEAKIHMHA M PacKpbIBaTh MX CYITHOCTB:
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUl  MOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajlaHCa »dTUX peakluil, peakuuid HOHHOrO OOMEHa MyTEM
COCTAaBJICHUS X MOJHBIX U COKPAIEHHBIX MOHHBIX YPAaBHEHUM;



M3TOTaBIMBATH MOJCIIA MOJICKYJI OPTaHUYECKHUX BEIIECTB JJIS WIUTFOCTPAIUH
UX XMMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATh MPHHAIICKHOCTh WU3YUCHHBIX
OPTaHWYECKUX BEIMIECTB IO HMX COCTaBy M CTPOCHUIO K ONpPEneIEHHOMY
KJIacCy/Tpynne COeAMHEHWM, JaBaTb UM Ha3BaHUS IO CHCTEeMaTHYEeCKOU
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUAJIbHBIE HA3BaHUS JI OTIEIbHBIX
IpeCTaBUTENIed OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJYOJ, IIIMIECPUH,
STUJICHTIUKOIb, (EeHON, (OpMaTbIETHa, aleTalbIerua, areToH, MypaBbHUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, CTEApPUHOBAsI, OJICMHOBAS, MMAJIbBMUTHUHOBASI KUCJIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWUIIUH, AUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(hOPMHPOBAHHOCT, YMEHHUS OMNPEACIATh BHJ XHMHYECCKOW CBSI3M B
OPTraHUYECKUX COCIWHCHHMSIX (KOBAJICHTHAs W HWOHHAs CBS3b, O- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TMPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHMUS
oprannveckux BemectB A. M. bytieposa ajis 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTpOEHUE, pu3ndeckue
U XUMHUYCCKHE CBOWMCTBA THUIWYHBIX TMPEACTABUTEICH pa3IMYHBIX KIIACCOB
OpPraHMYECKUX BEIIECTB: aTKAHOB, IMKIOATKAHOB, AIKCHOB, AJIKaJINEHOB, AIKMHOB,
apOMaTUYECKHX YTJIEBOAOPOJIOB, CIUPTOB, aJbJACTUIIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCIUHEHUN M aAMHUHOB,
aMUHOKUCIIOT,  O€NKOB, YIJIeBOJOB  (MOHO-, JU- W  MOJHCAaxXapuioB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIINX XHUMHYECKUX PpEAKIHA ¢ WCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOPMHUPOBAHHOCTh yMEHHUS TMOATBEPXKIAaTh HAa KOHKPETHBIX MpPHUMEpPAX
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTaHMYECKUX COSAMHEHUH OT
KPaTHOCTH M THUITa KOBAJICHTHOMW CBS3U (G- M T-CBSI3H), B3aHMHOT'O BIIUSIHHSI aTOMOB
U TPYTI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh UCTOYHUKH YTIICBOIOPOIHOTO
CHIpbs (HEDTh, MPUPOIHBIN T'a3, YTOJb), CIOCOOBI €ro MepepadOTKH U PAKTHIECKOE
MIpUMEHEHNE TTPOYKTOB NEPEepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHHM O €CTECTBEHHO-HAYYHBIX
METOJ/IaX TO3HAHUS — HAOIOACHUM, U3MEPCHHUH, MOJCIUPOBAHUH, SKCIIEPUMEHTE
(peambHOM M MBICIIEHHOM) W YMEHUS TPUMEHSATH 3TH 3HAHUS,

c(hOpPMHUPOBAHHOCTH YMEHUS IPUMEHSITH OCHOBHBIC OTIEPAIIUNA MBICTUTEIIHHON
NEeSTEIbHOCTY — aHalu3 M CHUHTE3, CpaBHEHUE, 000O0IIeHHE,



CUCTEMAaTHU3aIUI0, BbIABICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€U — ISl M3Y4YEHUS
CBOWMCTB BEIIECTB U XUMUYECKUX PEaKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU M TPEACTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee OCO3HAHHOI'O TIOHMMAHUS CYIIHOCTH MAaTE€pUAIbHOTO €IWHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHUYECKOH XHUMHH JIsi OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTH YMEHUI: TIPOBOJUTH PACUETHI IO XUMHUIECKUM (hopmyiam
M YpPaBHCHUSM XHUMHYECKUX PEAKIUNA C WCIOIh30BaHWEM (DU3UYECKUX BEITUINH
(macca, 00bEéM Ta30B, KOJWUYECTBO BEIIECTBA), XaPAKTEPHUIYIONINX BEIIECCTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOKIACHUIO XUMHUYECKOH (HOpMyIIbl
BEILIECTBA MO MU3BECTHBIM MAaCCOBBIM JOJISIM XUMHYECKUX 3JIEMEHTOB, MPOIYKTaM
CrOpaHusi, INIOTHOCTH Fa3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C TMO3UIMKA  DKOJIOTUYECKOW  O€30MacCHOCTH  MOCHEACTBUSL  OBITOBOM U
IIPOU3BOJICTBEHHOM JIESATEIHLHOCTH YEJIOBEKA, CBSI3aHHOM C repepabOTKON BEIIECTB,
UCIIOJIb30BATh MOJYYEHHbIC 3HAHUS JJIs1 MPUHSITHS TPAMOTHBIX pelIeHUI mpobieM
B CUTYalIUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHUM: CaMOCTOSITEIBHO IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUN DJKCIEPUMEHT (MOJYyYEHHUE M HU3YYEHHE CBOWMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKLIMU VYIIIEBOJOPOJOB pAa3JIMUHBIX KIACCOB U
KHCJIOPOJCOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/la4 10 PACMO3HABAHUIO OPTAaHUYECKHUX BEILECTB) C COOIOJEHUEM MPABUII
0e3omacHOro oOpamieHusi C BEUIECTBAMU M JaOOpPaTOPHBIM 000PYIOBaHUEM,
dbopMynMpoBaTh 1ENb HUCCICAOBAHMS, NPEACTABIATH B Ppa3iuuHON (popme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

cOOJI0/IaTh TPaBHJIa IKOJOTHYECKHU I1eJIeCO00Pa3HOTO TIOBEACHUS B OBITY H
TPYIOBOW JEATEIIBHOCTH B IEJSIX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKaloIIeu
MIPUPOJHOMU CPENIbl U JOCTHXKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEWCTBUS Ha >KHUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1J1K;

aHAIM3UPOBATh II€JIECOO0OPA3HOCTh MPUMEHEHHUS! OPTaHMYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIICCTBISATH IEJICHANPABICHHBIM TTOUCK
XUMUYECKON MHGOPMAITNH B PA3IMYHBIX UCTOYHHUKAX (Hay4dHasi U y4eOHO-HAydHAs
JUTepaTypa, CpelcTBa MaccoBoil nHpopmaluu, UHTEpHET U Apyrue), KpUTUIECKH
aHaJIM3UPOBATh XUMHUYECKYI0 HHGOPMAIIHIO, ITepepadaThiBaTh €€ U UCIIOIH30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueil.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOSHUS Kypca «OOmas W HeopraHWYecKas
XUMHUSD OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEICTABICHUN: O MAaTepUaIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSX WU TI03HABAEMOCTU SIBIICHUM TPUPOJBI, O MECTE€ W 3HAYCHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJIi B 00ECIEYCHUH YCTONYMBOTO
pa3BUTHSI, B pEIICHUU TPOoOJIeM SKOJOTHMYECKON, SHEPreTUUeCKOW M IMHIINEeBOM
0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUU, B OOECICUCHUM PALMOHAIIBHOTO MPUPOAOINOIL30BAHUS, B
(GbopMHpPOBAaHNY MHPOBO33PEHHS W OOIIEeH KyJbTyphl UEJIOBEKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M IPHUPOJTHOU
cperne;

BJIQJICHUE  CUCTEMOW  XHMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS — XUMHUYECKUM JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIBI,
DJIEKTpPOHHAsT 000J04YKa aToma, s-, P-, d-aToMHBIE OpOMTAIH, OCHOBHOE M
BO30YXIEHHOE COCTOSHUS aToMa, TUOpHAu3aIis aTOMHBIX OpOWTalel, HOH,
MOJIEKYyJIa, BaJCHTHOCTb, DJICKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBsi3b (KOBaJICHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJHAs),
KpUCTaJUIMUECKasi pemETKa, XUMUYecKash peaxklusi, pacTBOp, DJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJEKTPOJUTHYECKAss AMCCOLMAIUSA, CTEMEeHb JHUCCOIMALINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIHUTEIb, BOCCTAHOBUTEIb, TEIJIOBOH AddekT
XUMUYECKOUN peakIuu, CKOPOCTh XUMHUYECKON peaKkii, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS DJICKTPOIUTHYECKOU IUCCOLMAIUU, MEPUOAUICCKUIM
3akoH JI.1. MenzaeneeBa, 3aKOH COXpaHEHUS MacCChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpAICHUS] SHEPTUM MPU XUMUUYECKUX PEaKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMHUU, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAHMUS PUYUHHOCTH
Y CUCTEMHOCTH XMMHUYECKUX SIBJICHUN; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHUU
BEILIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM W HaJIMOJEKYJISIPHOM YPOBHSIX;
MPEJICTAaBJICHUSI O MEXaHU3Max XUMHMYECKMX PpEaKIuid, TEPMOJMHAMHYECKUX U
KHHETUYECKUX 3aKOHOMEPHOCTSAX HMX IPOTEKaHHs, O XMMHYECKOM PaBHOBECHH,
pacTBopax M AMCHEPCHBIX cUCTeMax; (haKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4deHUU U 0€30MaCHOM HMCIOJIb30BAHUHM BaKHEHIITUX HEOPTraHUYECKUX
BEIIECTB B OBITY M TMPAKTUYECKOW JCSITEIILHOCTH YeJOBEKa, OOIIMX HAYYHBIX
MIPUHITMITIAX XUMHUYECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBIISATh XapaKTEPHbIC MPHU3HAKW TOHATHM,
yCTaHABJIMBATh WX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUN;



c(OpPMUPOBAHHOCTh YMEHHS HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY MJIs
cocTtaBiieHUs (OpMyJl BELIECTB W ypPAaBHEHUHM XMMHMUYECKHUX  PEaKIMM,
cucremarnueckyro HomeHkaatypy (IUPAC) u TpuBuanbHble Ha3BaHUsI OTAEJIBHBIX
BELICCTB;

c(hOpPMUPOBAHHOCTh YMEHHUS ONPEACISATH BAIEHTHOCTh M CTEIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJI XMMUYECKON CBSI3H (KOBAJIEHTHAs,
MOHHAs, METaJUIMYeCcKas, BOAOPOJHAs), THUN KPUCTAUNIMYECKOM PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJAa XUMHUYECKOW CBS3M W THIA KPUCTAIMYECKONW pEHIETKH, OOMEHHBIN U
JOHOPHO-aKIENTOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(OpPMUPOBAHHOCTh YMEHUM: KJIACCU(PUIIMPOBAThH: HEOPraHUUECKUE BEIIECTBA
10 X COCTaBY, XMMUYECKUE PEAKLMH IO PA3IUYHBIM IIPU3HAKAM (YHCITy U COCTaBY
pearupyromux BeIECTB, TEIJIOBOMY 3(QQEKTy peakih, U3MEHEHHIO CTEIEHEU
OKHUCJIEHUSI 3JEMEHTOB, OOpPaTUMOCTH, YYacTHIO KaTalnu3aTopa W Jpyrue);
CaMOCTOSATENIbHO BBIOMpATh OCHOBAHHUS W KPUTEPUM Il KJiaccU(UKAIUU
U3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaKIIMIi;

c(OPMHUPOBAHHOCTh YMEHMS PACKPBIBATH CMBICI NMEPUOJUUYECKOrO 3aKoHa /.
N. MeHnneneeBa U 1EMOHCTPUPOBATh €r0 CUCTEMATUZUPYIOLIYIO, OOBSICHUTEIIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XWMHYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHOMIOB
Ilepnognueckorn  cucremsl .M.  MeHngeneeBa,  HWCHONB3yS  TOHSATHSA
(QHEPTeTUYECKUE YPOBHM», «IHEPIrETHUECKUE IMOIyPOBHM», «S-, P-, O-aTOMHBIC
opOuTaNnM», «OCHOBHOE M BO30YXAEHHOE HSHEPreTUYECKHE COCTOSIHUSI aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M HX
coequHeHurd 1o Tniepuogam u rpymmam [lepuoamueckon cucremsr J[. .
MeHnneneeBa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XUMHAYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CyLIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEILECTBAMHU C
NIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS PACKpPbIBAaTh CYUIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOTO OanaHca
ATUX peakUud; peakuuidé MOHHOTO OOMEHa MyTEM COCTABJIEHUS MX IOJHBIX H
COKpAIlEHHBIX  HOHHBIX  yPAaBHEHHM;  pEakUuyd  TUAPOJIN3a;  pEaKUuuiu
KOMIUIEKCO00pa30BaHus (Ha NpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



chOpPMUPOBAHHOCTh YMEHHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIMM € YY4ETOM MX DHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUS CKOPOCTH XHMHMYECKOW pEaKIUu B 3aBHCHUMOCTH OT pa3JIMYHBIX
(akTOpOB, a TAaKKE XapaKTep CMEIEHUS XMMUUYECKOIO PaBHOBECHSI T10]] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

cOPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMHUECKHE PEaKIuH,
JeXallie B OCHOBE IMPOMBIIUICHHOIO MOJIYYEHHS] CEpHOM KHUCIIOThI, aMMHaKa,
oOlIye HayyHble MPUHLMIBI XUMUYECKHMX IPOU3BOJCTB; LEJIECO00Pa3HOCTh
IPUMEHEHUSI HEOPTaHWYECKUX BEILECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHMM O METOJAaX HAYYHOIrO
MO3HAHUS SIBJICHUI NpHUPOABl — HAONIOJCHHE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICIEHHBIN ), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS PUMEHATH 3TH 3HAHUSI IPU DKCIIEPUMEHTAJIbHOM UCCIIEI0BAHUH BEILIECTB
U Uil OOBSICHEHHS] XHMHUYECKHUX SBJICHUM, HMEIOIUX MECTO B MPHUPOJE,
MPAKTUYECKON JAESATENbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHUSI BBISBJIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSAMUA M TPEJICTABICHUAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1e€ OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBHOTO €IMHCTBA MHUPA;

c(OPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
HNOHATHN «MaccoBasl JOJS BEIIECTBA B PACTBOPE» U «MOJSIPHAsl KOHLIEHTPALUS;
Macchl BELECTBA WM 00bEMA ra3a MO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WU 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKLMH BEUIECTB; TEIUIOBOTO d(pdekra
peaklMK; 3HAYCHHUs] BOJOPOAHOrO IMOKa3aTelid PacTBOPOB KUCIOT U IIEJIOYEH C
M3BECTHOM CTEMEeHbIO JUCCOLMAlUU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEAKUUH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJAE pacTBoOpa C
OTpeIeIEHHOM MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT nmpuMecH); T0JIM BBIX0J1a MPOAYKTA peakluun; 00ObEMHBIX OTHOLLIEHUN Ta30B;

c(hOPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENBHO IUIAHUPOBATh U IMPOBOJIUTH
XUMUYECKUNA  DIKCIEPUMEHT  (MpOBEACHUE  peaklMii  HOHHOTO  OOMEHa,
MOATBEPKACHUE KAYECTBEHHOI'O COCTaBAa HEOPTAHMUYECKUX BEILLECTB, ONPEICICHHE
Cpelbl pacTBOPOB BEMIECTB C MOMOUIbI0 HHIUKATOPOB, HW3YYEHUE BIUSHUSA
paznMyHbBIX  (PAKTOPOB HA CKOPOCTh XMMHYECKOM  pEaKIuu, pEIIeHHE
AKCIIEPUMEHTANbHBIX 3a7ady 1o TemMaM «Meramibs» U «Hemeramib») c
coOJII0ICHUEM TpaBuJI 0€30MacHOr0 OOpaIlleHHs C BEIIEeCTBaMHU U J1a00paTOPHBIM
o0opynoBaHueM, GOpMyIUPOBATh L€ UCCIEOBAHUS, IPEACTABIATD B PA3IMUHOM
(dopMe pe3ynbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOJIIOIATh MPABUJIA MTOIH30BAHUSI XUMHUECKON
nocynod W jabopaTOpHBIM 00O0pyJOBaHHWEM, OOpalieHHus C BeEIIeCTBAMH B
COOTBETCTBUHM C HMHCTPYKIIUSIMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XHUMHUYECKHUX
OTIBITOB, JKOJOTUYECKH 11eJ1IeCO00pa3HOro TMOBEJAEHUS B OBITY W TPYAOBOM
JNEATEIPHOCTH B LIENSAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYKAIOUIEH MPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHA, OCO3HABATh OMACHOCTH
TOKCUYECKOT'O JICMCTBUSI HA >KMBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazarens [TK;

c(hOPMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATh II€JICHANIPABICHHBIA TOWCK
XUMUYECKON MH(OPMAITUHN B PA3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-Hay9IHAS
JuTEpaTypa, CpeAcTBa MaccoBOM MH(popMalnu, IHTEpHET U Ipyrue), KpUTHYECKH
aHaJM3UPOBATh XUMHUECKYIO HH(POpMaIuio, mepepadaTriBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHHM C MIOCTABJICHHON yueOHOM 3a/1auei.
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Hroro no pazneny 41
Pa3nen 4. AzoTcoaep:kainiue opranndecKne coeTHHeHUsI
4.1 AMHUHBI. AMUHOKHACIOTEL benku 12 bubnnorexa [IOK
https://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Paszgea S. BeicokoMos1eKyJIsIpHBIE COSTHHECHUS
51 BrIicokoOMOIEKYIsIpHEBIE COETUHEHUS 6 bubnnorexa [IOK
' yip a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KoandyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3aejioB H TEM nudpoBLIe
Ne i/t P Konrpoasubie | IIpakrnuyeckue (ubp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypcbl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoMa. [leproguaeckuii 3aK0H
P pron bubnuoreka [JOK
11 u [lepuonnueckas cucteMa XUMUYECKUX 9 0 0
https://m.edsoo.ru/2dd57f24
anemenToB /1. V1. Menneneena
12 Crpoenue BemectBa. MHOroo6pasue 1 1 0 bubnnorexa [IOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [IOK
1.3 X 19 1 3
HMITHCECRHIE pearivin https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heoprannyeckasi Xumust
bu6mmotexa I1IOK
2.1 H 31 1 3
CMETAILTB! https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
2.2 M 23 1 2
TRt https://m.edsoo.ru/2dd57f24
Wroro mo paznemy 54
Paszpen 3. XuMus U KU3Hb
MeTtoabl NO3HAHUA B XUMUHU. XUMUS U but6mmoreka [JOK
3.1 9 0 0
JKU3Hb https://m.edsoo.ru/2dd57f24
HWroro no pazaeny 9
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HOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

JaTa usydyenus

KoHTpoJsbHbIe

Bcero
padoTsbI

IMpakTuyeckne
padoThbI

ITo
IaHy

Ilo
dakry

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE pecypchl

[Tpenmert u 3HaUeHUE
OPraHUYEeCKON XUMUH,
MIPE/ICTABICHUE O
MHOT000pa3uH
OpPraHU4eCcKUX
COEIMHEHNN

HCIOCIIA

bubnuorexa [JOK
https://m.eds00.ru/3686e6f5

DJIEKTPOHHOE CTPOCHHE
aToma yriepoja
(ocHOBHOE 1
BO30YXJIEHHOE
cocTosiHus ). BaneHTHbIe
BO3MOYKHOCTH aTOMa

yriaepona

1
Hezes

but6mmoreka [JOK
https://m.edsoo.ru/Oce6fd4c

Xumudeckas CBs3b B
OpPraHUYECKUX
COCIMHCHUSX.
MexaHu3mMbl 00pa3OBaHHS
KOBAJICHTHOM CBSI3U,
CrocoObI pa3pbiBa CBA3EH

Heens

bubnunorexa [IOK
https://m.edso0.ru/8d39f5c8

Teopus crpoeHus
OpraHu4YeCKux
coenquHeHu A. M.
byrneposa

2
Heaemns

Bbubnunoreka [IOK
https://m.edsoo.ru/9e595ch8



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

Buasl nzomepun:

CTPYKTYpHas,

5 IIPOCTPAHCTBEHHASL. 2 bubnuoreka [JOK
DneKkTpoHHbIE 3P PEKTH B HeJels https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX
COETMHEHUI
[IpencraBnenue o
KJIaCCHU(PUKAIIUU U

6 CI/ICTGM(ai,)TI/I‘-IeIiKaﬂ 2 bubmmorexa [IOK

HEeJENns https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTaHHYECKUX BEIICCTB

7 Knaccudukanus peakiuit 3 bubnmoreka [JOK
B OPraHUYECKON XUMUU HeJeIA https://m.edsoo.ru/ba5706aa
Cucremaru3anus u

8 0000111eH1e 3HAHUIT IO 3 bubnmorexa [OK

Heens https://m.edsoo.ru/87a37cab
TEME
AJKaHBI: TOMOJIOTUYECKUI
pan, oburas hopmyna,

9 HOMEHKJIaTypa U 3 bubmuorexa [LIOK
WU30MepHs, dJIEKTPOHHOE U HEJEIA https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYIT
dusznyeckue u

10 XUMHUYECKUE CBOMCTBA 4 bubamorexa [TOK

HEJEIA https://m.edso0.ru/3137711c
AIIKaHOB
Haxoxnenue aikaHoB B

1 npupoje. CriocoObr 4 bubnmorexa [IOK

[IOJIy4ECHUS U IPUMEHECHHE HEAEI https://m.edso0.ru/259b0a5h

AJIKaHOB



https://m.edsoo.ru/b0e61661
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

12

[uknoankansl: o0Ias
dbopMyIa, HOMEHKIIATypa
U M30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOMCTB, CITOCOOBI
MOJIYYCHHA U IPUMCHCHUC

HEOCIIA

bub6mmoreka [IOK
https://m.edso0.ru/156730d2

13

Pemenne pacu€THbIX
3a/1a4 Ha OIpeziesieHue
MOJIEKYJISIPHOM (OpMYJIbI
OpPraHUYeCKOro BEIECTBa
10 MacCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIILIUX B €r0 COCTaB.
Cucrematuzanuus u
0000111eH1e 3HAHUIT 110
TeMe

HEOCIIA

bubnnorexa [JOK
https://m.edsoo.ru/bf84d8eb

14

AJIKEHBI: TOMOJIOTHYECKHUH
psin, obmas gpopmyia,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
HPOCTPAaHCTBEHHOE
CTPOEHHE MOJIEKYIL.
CrpykTypHas 1 nuc-
TpaHC-H30MEPHUS ATTKEHOB

5
Heaemns

bu6mmoteka I[IOK
https://m.edsoo.ru/273b0ale

15

®dusnueckue u
XUMUYECKHE CBOMCTBA
ankeHoB. [Ipasuno
MapkoBHHKOBa

Heens

but6mmoreka [JOK
https://m.edsoo.ru/21069ccd

16

CrocoObI TOTydeHUS U

but6mmoreka [JOK



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd

MIPUMEHEHUE AIKCHOB HeEIs https://m.eds00.ru/665dc058
[TpaxTrueckas padora Ne 1

17 no teme "[losryuenue 6 bubmmorexa [IOK
JTUJICHA U U3YYEHUE €T0 HEJEIIA https://m.edsoo.ru/0941eed8
CBOMCTB"

Pemienune pacu€THbIX

18 3a71a4 Ha ONPEICIICHUE 6 bubnnoreka [IOK
MOJIEKYJISIPHOM (HOPMYITBI I https://m.edsoo.ru/e9ea9921
OpPraHHYECKOr0 BEIIEeCTBa
AJKagueHs:

CONPSKCHHBIE,

19 W30JIMPOBaHHBIE, 7 bubnuorexa LIOK
KyMYJIMDOBAaHHBIE. DI https://m.edso0.ru/04298c0a
OcobenHoctu
AIIEKTPOHHOTO CTPOEHUS

20 XuMHudeckue CBOMCTBA 7 bu6nmmorexka [IOK
CONPSKEHHBIX TUECHOB Heneas https://m.edsoo.ru/e561253d

1 CnocoObI noTydeHus u 7 bubnnoreka [IOK
IIPUMEHEHHUE AJIKaJIUEHOB HEJEIIA https://m.edso0.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKU I
pan, obmras hopmyrna,

99 ;:X;IEE:ZSE 8 bubnmnoreka [IOK

Heens https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
dbuznueckue cBoiCcTBa
23 XuMHUYECKHe CBOMCTBA 8 Bbubnunoreka [IOK

AJIKMHOB

HCOCIIA

https://m.edso0.ru/23493a93



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
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24 KauectBennsble peakuuu 8 bubnnoreka [IOK
Ha TPOHHYIO CBS3b HeJeIs https://m.edsoo.ru/7b1c48da
o5 CriocoObl TOTy4YeHHS U 9 bubaroreka [IOK
MIPUMEHEHNE AJIKUHOB HEJENs https://m.edsoo.ru/a6f9alea
Pemrenue 3amay: pacuérol
26 o aBHeHiH) P 9 bubmmoreka [TOK
yp . Heaes https://m.edsoo.ru/5db8e526
XUMUYECKON PeaKIuu
Cucremaruzanuus u
. 9
27 000011IeHNEe 3HAHUI 110
Heaems
TeEME
ApEHbI: TOMOJIOTMYECKHI
psn, odmas popmyia,
HOMEHKJIaTypa
08 DJEeKTPOHHOE U 10 bubmuoteka [IOK
IIPOCTPAHCTBEHHOE HEIEIIA https://m.edsoo.ru/a92a7094
CTPOEHHE MOJIEKYII
OeH30I1a U TOJTyoJ1a, UX
¢buznyeckue cBoiCTBa
XHUMHUYECKHE CBOMCTBA
29 ADCHOB: DEAKLLIL 10 bubmnorexa [JOK
P - beakdl Heneas https://m.edsoo.ru/a44alae4
3aMEILECHHUS
XUMHYECKHE CBOMCTBA
apeHoB: PeakIuu
30 n?ncoe iHeHHH 10 bubnunorexa [IOK
p a ’ Heneas https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB
Oen3oia
OcobenHocTH
31 XUMHYECKUX CBOMCTB 1 bubmmorexa [IOK
Heneas https://m.edsoo.ru/d5018a54

CTHpOJIA



https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
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Pemienune pacu€THbIX

39 3a/1a4 Ha OTpesIelieHUe 11 bubamnoreka [JOK
MOJIEKYJIIPHOU (hOPMYJIBI HEJENs https://m.edsoo.ru/53461a2c
OpPraHHYECKOro BEIeCTBa

33 CriocoObl TOTy4YeHHS U 11 bubnuoreka [JOK
IIPUMEHEHUE apEHOB Hezemns https://m.edso0.ru/6f717d09
['eneTnyeckas CBs3b 12

34 MEXy pa3IMYHBIMA

Heaemns
KJIacCaMM YIJIEBOJOPO/IOB
Pacuérel 1o ypaBHEHUAM
XAMHYECKUX PEaKIUM.
12
35 Cucremaruzanus u
. Heens
000011IeHHE 3HAaHWH 110
TEME

36 [Ipupoanslii ras. 12
[TomyTHbIe HEDTSAHBIE Ta3bI Heaemns
KamenHslii yrosp u

37 DOIVKTLL e}:; 13 bubnnoreka [IOK

POAYE HEIEIIA https://m.edso0.ru/69b3398b
nepepadboTKu
Hedtb 1 ciocoOrI €€

38 nepepaboTKH. 13 bub6muoreka [IOK
[IpuMeHeHue poTyKTOB HEJENs https://m.edsoo.ru/21f9de78
nepepaboTku HedTH
I'enernueckas cBs3b 13

39 MEXy pa3IuyHbIMU

HeAemns
KJIaCCaMM YIJIEBOJOPOJOB

40 ["amorenonpon3BoIHBIE 14 bubnmorexa [IOK

YIJIEBOAOPOIOB: Henes https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

OJICKTPOHHOC CTPOCHHUCE,
PCaKMu 3aMCIICHHUA
raJJorcHa

Jle¥icTBue mienodeit Ha

TaJIOTEHITPOU3BOTHBIE.
. 14
41 B3aumonelictue
HeJels

JUTaJIOTEHAIKAHOB C

MarHueM U IHHKOM

CucremaTtuszanus u
42 00001IeHNE 3HAHUH 110 14 bubmorexa HOK

. " " Hezes https://m.edso0.ru/20e89f22

paszzaeny "YTrieBoa0po bl

43 KonTponpsHast paboTa mo 15 bubnuorexa LIOK
teme "YriaeBogopoas"” HeeIs https://m.edso00.ru/95c9e298
IIpenenbHble
OJIHOATOMHBIE CITHPTHI:

TOMOJIOTUYECKUU P,

44 obmas popmyna, 15 bubmuoreka [LIOK
CTPOEHUE MOJIEKYIL, HEJEeNs https://m.edsoo.ru/df04c5cd
HU30MepHsi, HOMEHKJIATYypa,

KJIacCU(pUKaIs,
buznueckue CBOMCTBa
XUMHUYECKUE CBOMCTBA
15 bubnunorexa [IOK
45 MPEeTbHBIX
Heens https://m.edsoo.ru/26ee34fe
OJIHOATOMHBIX CITUPTOB
Cnoco0OsI mosTydeHust 1
46 DMeHCHIC ye 16 bubnuorexa [IOK
P Heens https://m.eds00.ru/484100000000000
OJIHOATOMHBIX CITUPTOB

47 [TpocTeie 3¢hupsr: 16 bubnmorexa [IOK

HOMEHKJIATypa u Henes https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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U30MepHsi, 0COOCHHOCTH
bU3HYECKUX U
XMUMHYECKHX CBOWCTB

MHuoroaroMHEIE CITMPTHI:

48 STHJICHTJIUKOJIb ¥ 16 bu6mmoreka [IOK
TIIALIEPUH, X (PU3UYeCKHe Henead https://m.edsoo.ru/ee4d84aa
1 XUMHYECKHE CBOMCTBA
49 S;;;ZEZLEZHWGHHH 1 17 bubnuorexa LIOK
HEJENs https://m.edsoo.ru/d12e567d
MHOTOATOMHBIX CITUPTOB
®eHou: CTpoeHUE
50 MOJIEKYJIbI, PU3NIECKHE 17 bubnuorexa LIOK
cBoiicTBa. TOKCMYHOCTh HeNens https://m.edsoo.ru/2ce726f8
¢denomna
51 XuMHudeckue CBOMCTBA 17 bu6nmmorexka [IOK
denona HeJenst https://m.edsoo.ru/037ca5f9
59 Cnioco0ObI moTyueHus 1 18 bubnnoreka [IOK
npUMeHeHue (eHosa Heaemns https://m.edsoo.ru/c77ddf4c
[TpakTiueckas pabota Ne
2. Pemenue
53 AKCIEPUMEHTATBHBIX 18 bubamorexa [TOK
Heneas https://m.edsoo.ru/fd0ced09
3aaa4 o Teme "CrupTel U
benonbr"
CucreMaruzanus u
54 00001IEeHne SII:IIaHI/Iﬁ 1o 18 buGnnorexa [IOK
Heneas https://m.edso0.ru/1810cb9b
TeMe
55 AJBIeruasl 1 KETOHBL: 19 Bbubnunoreka [IOK
3JIEKTPOHHOE CTPOEHUE Henes https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
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KapOOHHUIILHOH TPYIIIBL;
TOMOJIOTHYECKUE PSIJIBI,
obmas popmyna,

HU30MepHs U
HOMEHKJIaTypa
Anbaerupl 1 KCTOHEL:
56 qmslilqeci[ne CBOWCTBA; 19 bubmmorexa [IOK
’ Hees https://m.edso0.ru/c887425¢c
PEaKIMK MPUCOCTUHEHUS
Peakuuu okuciieHus u
57 KaueCTBEHHbIE PEAKIIUU 19 bubmmorexa [OK
HEJENs https://m.edsoo.ru/a393baad
aJIbJECTU0B U KCTOHOB
58 Crioco0sbI MoTydeHus 20 bubnnoreka [IOK
aJIbJICTUI0B U KETOHOB Heess https://m.edso0.ru/520d1c51
OJIHOOCHOBHBIE
59 npeensHbIe KapOOHOBEIE 20 bubmuoreka [LIOK
KHUCJIOTBI, 0COOCHHOCTHU HEeAes https://m.edsoo.ru/fecOb113
CTPOCHHUSI KX MOJICKYJI
N3omepus u
60 HOMEHKJIaTypa 20 bubmuorexa [LIOK
KapOOHOBBIX KHCIIOT, UX Heneas https://m.edsoo.ru/700cc87b
¢buznyeckue cBoiCcTBa
XuMHUYECKHE CBOMCTBA
61 TpeIeTbHBIX 21 bubmuotexa [LIOK
OJITHOOCHOBHBIX Heneas https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOWCTB
62 MYpPaBbHUHOMN KHCJIOTHI. 21 bubnmorexa [IOK
Muoroobpasue Heaemns https://m.edsoo.ru/bb31be71

KapOOHOBBIX KHUCIIOT



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
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Oco0EHHOCTH CBOWICTB:
HETpeAeNIbHBIX U

apOMaTHYECKHX
63 ;iiiﬁgii?;lx, 21 bubanorexa [JOK
HEJEIIA https://m.eds00.ru/83a08773
THAPOKCUKAPOOHOBBIX
kucioT. [IpeacraBurenu
BBICILINX KapOOHOBBIX
KHCJIOT
64 [ToHsiTHE O TPOU3BOIHBIX 22 bubnmoreka [JOK
KapOOHOBBIX KHUCIIOT HEJENs https://m.edso0.ru/0d162d9d
CriocoOsblI MoTy4eHus U
65 MIPUMEHEHHUE K};.T:)6OHOBBIX 22 bubmmorexa LIOK
HEJEIIA https://m.edso0.ru/7c065c9d
KHCJIOT
CrnosxHble 3¢upsl:
o | i =
HEJENs https://m.edsoo.ru/adfffe6d
U30MepHs U
HOMEHKJIaTypa
duznveckue u
67 XHMHYECKHUE CBOMCTBA 23 bubamorexa [HOK
Heens https://m.edsoo.ru/ad6b94b?2
3¢upoB
Pemenne pacu€THbIX
3aJ1a4: 10 YpaBHEHHIO
68 XUMHUYECKON peaKkinu, Ha 23
oTpeieNieHne HeIems
MOJIEKYJIIPHOH (hOPMYJITBI
OpPTraHWYECKOTO BEIIECTBA
69 [TpakTrueckas padora Ne 23 but6mmoreka [JOK



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

3. Pemenue Heneus https://m.eds00.ru/486671fb
IKCIIEPUMEHTAITBHBIX

3a1a4 10 TeMe

"KapOoHOBBIE KHCIIOTHI.

Cnoxnbie 3¢pupsr”

JKupsr: ctpoenue,

20 dusnueckue u 24 bubnuorexa LIOK
XHMHUYECKHE CBOHCTBA Heess https://m.edso00.ru/al19c5b98
(ruapoins)

Oco0eHHOCTH CBOMCTB
JKHPOB, COACPIKALIUX
71 OCTI;TKI/I H:ngeﬂeIJIIILHLIX 24 bubmorexa LOK
HEJENs https://m.edso0.ru/b0331922
JKUPHBIX KACIIOT. JKUPHI B
IPUPOJIC
Mpb1ta KaK COJIH BBICIIHX
KapOOHOBBIX KHCIIOT, UX

79 MOIOIIIee ICUCTBUE. 24 bu6mmotexka I1IOK
[ToHsITHE O CHHTETHUYECKUX Heens https://m.eds00.ru/3c566565
MOIOIIMX CPEICTBAX
(CMO)

I'eneTnyeckas cBs3b

73 YTJIEBOAOPOIOB H 25 bubmuorexa [LIOK
KHUCIIOPOJCOAEPKALUX Heneas https://m.edso0.ru/56790c96
OpPTaHUYECKUX BEIIECTB

74 Pacuérsl mo ypaBHEeHUSIM 25
XUMHUYECKHUX PEeaKIIHii HeJemns
CucreMaruzanus u

75 000011IeHNE 3IL{IaHI/H71 o 25 bubmorexa LOK

Heneas https://m.edsoo.ru/f8eaf2eb

TEMEC



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
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OO61as xapakTepucTuKa
YIJIEBOJIOB U

76 KnaccuuKars 26 bu6mmoreka [IOK
HEJENs https://m.edsoo.ru/7a9693al
yTJIeBOJI0B (MOHO-, T- U
MOJIMCaXapH/Ib)
MoHocaxapu/ibl:
7 q)mnqecxlfe fBOf/'ICTBa u 26 buomorexa LIOK
HEJENs https://m.edsoo.ru/b4bdda2d
HaxO0XKJICHUE B IIPUPOJIC
[IpuMeHeHune TIIOKO35I, €€

78 3HAYCHUE B 26 bubnnorexa [JOK
JKU3HENCIATEIILHOCTU Heneas https://m.edsoo.ru/5e61122d
opraHus3ma
Jucaxapupl: caxaposa,

79 MaJibTO3a U JIaKTO3a. 27 bu6nmmoreka [IOK
Haxoxnenue B npupoae u HEJEeNs https://m.edsoo.ru/eb0384e7
MIpUMEHEHHUE UCAXapUIOB
[Tonucaxapupl: cTpoeHHE

80 Eiii?{fggsz};’ 27 bubmuoreka [IOK

. Heneas https://m.edsoo.ru/72a04508
XUMHUYECKHE CBOWCTBA,
MIPUMEHCHHE

81 IMousTue 06 27 bu6muoreka IJOK
HMCKYCCTBEHHBIX BOJIOKHAX Heneas https://m.edso0.ru/6216e766
Pemenne pacueTHbIX
3aj71a4 Ha OMpeIeTICHUE

82 z[oIJ[m BLIXOI[IZ[ I:IHpOI[}IKTa 28 bubmmorexa [JOK

Heaes https://m.edsoo.ru/7fde47ef
pEeaKIu OT TEOPETUUECKU
BO3MO>KHOT'O
83 Cucremarusanus u 28 but6mmoreka [JOK
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000011IeHHE 3HAHUH 110 HEeJEens https://m.edsoo.ru/08d4364c
pazneny
KoHntpoinbnas padora 1o
TEeME
84 "Kucnopoacoaepxarue 28 bubnmorexa [IOK
HEJENs https://m.edso0.ru/42c6678e
OpraHuYeCKHe
coequueHus"
AMWHBI: KTacCu(pUKAIIHS,
CTPOCHHUE MOJIEKYJI, O0IIast
85 @s;Myﬂa,H3OM;;HH, 29 bubnuoreka [IOK
HEJENs https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa U
¢du3nveckne cBoicTBa
86 XHUMHYECKUE CBONCTBA 29 bubnnorexa [JOK
ann(paTHIEeCKUX aMUHOB HEJEIA https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOEHUE
g7 aHUJIMHA, 0COOCHHOCTH 29 bubnuorexa [JOK
XUMHUYECKHX CBOUCTB HeJeIs https://m.edsoo.ru/39cd21f1
aHWUJIMHA
88 Eﬁiﬁzgz;izﬂyqunﬂll 30 bubnuoteka LIOK
Heens https://m.edsoo.ru/eal38763
anudaTuuecKux aMUHOB
AMHMHOKHCIIOTHI:
HOMCHKJIATypa
89 U30MepHs, PU3NIECKUe 30 bubmuoteka [IOK
cBoictBa. OTaENbHBIE Heneas https://m.edsoo.ru/d1773e80
MPEICTAaBUTENH Ol-
aMUHOKHCJIOT
9 XuMHUUYECKHe CBOMCTBA 30 Bbubnunoreka [IOK

AMHWHOKHUCIIOT, UX

Heaemns

https://m.edsoo.ru/77df705a
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OHOJIOTUYECKOE 3HAYCHUE
aMuHOKUCIOT. CHUHTE3 U
TUAPOIU3 TIENTHIOB

91

benku kak npupoiHbIe
MOJIUMEPBI; CTPYKTYPBI
O€eJIKOB

31
Hezes

bu6mmoreka [IOK
https://m.edso0.ru/429e9899

92

XMMHYECKHE CBOUCTBA
O€eJIKOB

31
Hezels

bubnuoreka [JOK
https://m.edso0.ru/6237306d

93

A3zoTconeprkaiue
TETEPOLMKINYECKUE
COCIUHCHMUS.
HyxnenHoBbIe KUCIIOTHI:
COCTaB, CTPOEHUE U
Ounonoruveckas posb

31
Hezels

bubnuoreka [JOK
https://m.edsoo.ru/521d1431

94

[TpakTiueckas padbota Ne
4. Pemenue
IKCTIEPUMEHTATBHBIX
3a/1a4 10 TeEMe
"AzoTconepxaiue
OpraHu4ecKue
coeauHeHMS"

32
Heaemns

bu6mmoteka I[IOK
https://m.edsoo.ru/8e3c02d1

95

[IpakTuyeckas pabora No
5. Pemenue
AKCTIEPUMEHTAITLHBIX
3a7a4 10 TeME
"Pacno3HaBanue
OpPraHHYECKUX
coemmHeHMI"

32
Heaemns

bubnunorexa [IOK
https://m.edsoo.ru/bde3fdf6

96

KonTtponsHas pabora o

32

bubmuorexa [IOK
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teme "A3oTcoaepxkaniue
OpraHUYEeCcKUe
coequuenus"

Henems

https://m.edsoo.ru/ce561bc7

97

OCHOBHBIE IOHATUS
XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUHN U METO/bI UX
CHHTE3a —
HOJMMEpHU3alus U
MOJIMKOHICHCAIUS

33
Hezels

bubnuorexa [IOK
https://m.edsoo.ru/7aa63ebd

98

IInmactmaccel. YTunmsanusa
U riepepaboTKa MIacTuka

33

Heaes

bubnnorexa [JOK
https://m.edsoo.ru/82242e0f

99

DnacToMepsbl:
HaTypaJIbHbIN
CUHTETHUYECKHE KayUyKH.
Pe3una

33
Henes

bu6nmmoreka [IOK
https://m.edsoo0.ru/246103ec

100

BonokHa: HaTypasbHbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
[Tonumeps! crienuanbHOro
Ha3HAYCHUS

34
Henens

bu6nmotexa [IOK
https://m.edso0.ru/5963a601

101

[TpaxTrueckas padota Ne
6. Pemenue
IKCIIEPUMEHTATHHBIX
3aJa4 10 TeMe
"Pacno3HaBanue
IUIACTMAacCC M BOJIOKOH"

34
Heaemns

bu6nunotexa [IOK
https://m.edsoo.ru/3aebd77a

102

O060061EHNE U
CUcTeMaTnu3anus

34
Heaemns

but6mmoreka [JOK
https://m.edsoo.ru/6a22b1e8
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M3Y4YEHHOT0 MaTepuasa o
TeMe
"BbICOKOMOJIEKYIISIPHBIE
coequueHus"

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102




11 KJIACC

aTa U3yyeHust
N KoanuectBo 1yacoB A y JneKTponnLIe
o
Tema ypoka unpposbie
n/n B Konrpoabsnubie | IIpakrnuyeckue | Ilo o o0pa3oBaTe/bHbIE
cero
padoThI padoThI mwiany | ¢gakry pecypenl

1 AtoMm. CocTaB aTOMHBIX sJIEP. 1 0 0 1 bubmmoreka [JOK
XumMmudeckuii aeMeHT. M30Torb HeJ1es https://m.edsoo.ru/59c112ee
CtpoeHue IeKTPOHHBIX

1 bubnnorexa [JOK
2 000JI04€K aTOMOB, KBAHTOBBIE 1 0 0
HEIENs https://m.edsoo.ru/b4d9fffa
yucia
Knaccudukanms xumuaeckux
1 bubnuorexa [JOK
3 3JIEMEHTOB (S-, p-, d-, f- 1 0 0
HEJENs https://m.edso0.ru/61294af9
SJIEMEHTHI)

4 Pacnpenenenue 31eKTpOHOB 110 1 0 0 2 bubnnorexa [IOK
ATOMHBIM OpOHUTAIIIM HEJENs https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUTYpAITTU

P duryp 2 bubmunoreka LIOK
5 aTOMOB 3JICMEHTOB B OCHOBHOM U 1 0 0
. Henens https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
DJIEKTPOHHBIE KOH(GUTYpaITUU
P uryp 2 bubmoreka [IOK
6 HMOHOB. 1 0 0
HeJens https://m.edsoo.ru/a0764b24
DIIEKTPOOTPULIATEILHOCTh
[lepronnueckuii 3aK0H U
Ilepunonnueckas cucrema

7 XAMHYEeCKHX daeMeHToB J[. 1. 1 0 0 3 bubnuorexa [JOK

MeHnpeneeBa, CBSI3b C Heaens https://m.eds00.ru/16957¢01

COBPEMEHHOM TEOpHEU CTPOCHUS
aTOMOB



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

3aKOHOM€pHOCTI/I HU3MCECHCHUA
CBOMCTB XMMHUYECKHUX DJICMECHTOB

8 1 00pa3yeMbIX HMH MPOCTHIX U 3 bubmorexa HOK
HEJENs https://m.edsoo.ru/f8468927
CJIOKHBIX BEIIECTB I10 TPYIIIaM U
nepuoam
9 Cucremaru3amus 1 00001eHHE 3 bubnuorexa [JOK
3HAHUH 10 TEME HeJIeIs https://m.edsoo.ru/8fad2942
Buabl XUMUYECKOM CBSI3H.
Mexanu3mbl 00pazoBaHUsI
10 KOBaJIEHTHOU cBsA3U. Bosoponas 4 bubmmorexa [IOK
HEIENs https://m.edsoo.ru/5a8072af
CBs3b. MeXKMOJIEKYIsIpHBIC
B3aMMO/ICHCTBUS
BanentHOCTh 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CB$I3b
11 AIIEKTPOHHON CTPYKTYpHI 4 bubmmorexa [IOK
HeIens https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM
CTpPOEHUEM
IIpencraBinenns 0 KOMILUIEKCHBIX
12 COE€IUHEHHUAX: COCTaB U 4 bubmaorexa LIOK
HeJens https://m.edso0.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MosieKynsipHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHUS. 5 bu6mmoreka [IOK
TuIbl KpUCTATUTMYECKUX Heneas https://m.edsoo.ru/e167635b
PELIETOK U CBOMCTBA BEILIECTB
[TonsiTue 0 AUCTIEPCHBIX
14 CHCTEMax. l_ilpellClI“)aBJIeHI/Ie 0 ° bubmorexa [OK
Henens https://m.edsoo.ru/da2c70e4
KOJUIOUIHBIX PacTBOPAX
15 HcTrHHBIE PacCTBOPHI: 5) bubmmoreka [IOK
HaCBIIICHHBIC U HEHACKIIIICHHEIE, HeAes https://m.edsoo.ru/e9ccdd8d
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PacTBOPUMOCTb.

Kpucramoruaparst
16 CriocoObI BEIpaKEHUS 6 bubanoreka [IOK
KOHIICHTpaLUU pacTBOPOB Hezens https://m.edso0.ru/328e653a
Pemienue 3anau ¢
HCTIOJIL30BAHUEM MOHATUH
17 "MaccoBast 1015l paCTBOPEHHOTO 0 bubamorexa LIOK
.o HEIENs https://m.edsoo.ru/785e0ab4
BemecTBa", "MoJsipHas
KOHIIeHTpauus"
18 Knaccudukanus u HOMeHKIaTypa 6 bubnnorexa [JOK
HEOPraHWYECKUX BELIECTB HeIens https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus u 000011eHIe 7 bu6mmotreka [LIOK
3HaHUI 10 TEME HEJENs https://m.edsoo.ru/8d2c6a3a
KonTposabHas pabota no remam
"Ctpoenue aToma.
Ilepronnuecknii 3aKOH 1
20 [lepnonnueckas cucrema 7 bu6nmmotexka [IOK
XUMHYECKHX dj1eMeHTOB [I. 1. HeIens https://m.edsoo.ru/70a60aa4
Menneneesa", "Crpoenue
BemecTBa. MHorooOpasue
BelecTB"
Knaccudukanmst xumuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYEeCKOH XWMHH. 3aKOH
21 C(F))XpaHeHI/ISI Macchl BEIIECTB; ! bubmorexa [IOK
HeJens https://m.edso0.ru/6335cdd2
3aKOH COXPAHCHHUS U
MPEBpAICHUS SHEPTUU TIPH
XUMHUYECKHX PEAKITHIX
22 TennoBsie 3G HEeKThI XUMUIECKIX 8 bubmuoteka [IOK
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peakuuii. TepMoxumMuyeckue Heest https://m.edsoo.ru/d1db86da
YpaBHEHHSI
Brruucnenus no ypaBHeHUSIM

23 XUMUYECKUX PEaKui u 8 bubnmorexa [IOK

HEZens https://m.edso0.ru/87b13954

TEPMOXUMHUYECKUM YPaBHEHHSIM
CKOpOCTh XUMHYECKOM peaKInu,

24 e€ 3aBUCUMOCTb OT Pa3IMYHbIX 8
dakropos. Katanmms u HeAes
KaTaJln3aTophbl

o5 I'oMoreHHbIC 1 TeTepOTCHHBIE 9
peaxyu HeJest
[TpakTuueckas padora Ne 1 o

26 TeMe "BnusiHue pa3nnyHbIx 9 bubnuoreka [IOK
(bakTOpoOB HA CKOPOCTH HEJENs https://m.edsoo.ru/1facaldl
XUMUYECKON peakiuu”
OOpaTtumbie 1 HEOOpaTUMbIE

27 pealium/l. XI/IMI/I‘ICCEOG 9 bubmorexa LHOK

Hezens https://m.edso0.ru/30952f9b

paBHOBECHE
[TpakTuyeckas padota Ne 2 mo

08 TeMe "BnusiHue pa3nnyHbIx 10 bubmuorexa [LIOK
($hakTOpOB Ha TOJIOKEHUE HEIENs https://m.edsoo.ru/3bf34el17
XUMHUYECKOTO PaBHOBECHS"
DNEeKTPOTUTHYECKAS

29 nuccoranysa. CUIbHbIE U 10 bu6nunoreka [IOK
cnabpie 25eKTponuThl. CTeneHb HeJens https://m.edsoo.ru/5f766bdf
JUCCOIHALIAN

30 HNonHnoe mponsBeieHNE BOIBI. 10 bubnmoreka [IOK
Cpena BOAHBIX pacCTBOPOB. HEeIeNs https://m.edso0.ru/3966ca89
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Bopopoansiii mokasatesns (PH)

pacTtBopa
I'maponus coneit. Peakium,

31 npofexaroume B pacTBOpax 1 bubamorexa LIOK

HEeJEs https://m.edso0.ru/09d5a9bd
AJICKTPOJIUTOB
[IpakTrueckas padora Ne 3 o
32 Terl)\/le "XI/IMI/IqefKI/Ie peaKkiuu B 1 bubmorexa HOK
B HeJIeIs https://m.edsoo.ru/2e3daeb0
pacTBOpax AIEKTPOJIUTOB
OKHCIIUTENBHO-

33 BOCCTAHOBHUTEJIHHBIC PCAKITUH. 11 bubnnorexa [IOK
Baxkueiime oKUCIUTENN U HeJIeIs https://m.eds00.ru/56226060
BOCCTAaHOBUTEJIH

34 MeTo/1 37IeKTPOHHOTO 12 bubnnorexa [IOK
(27IEKTOHHO-MOHHOT0) OajaHca HeeNs https://m.edsoo.ru/fb691387

35 DIIEKTPOIN3 PAaCTBOPOB U 12 bubnnoreka [IOK
pacIlUIaBOB BEILIECTB HeIens https://m.edsoo0.ru/93fb97d2

36 Pemenue 3anau pa3nu4HbIX 12 bubnuoreka [LIOK
TUIIOB Henens https://m.edsoo.ru/5a859d16

37 Pemenue 3anau pa3nuuHbIX 13 bubmuorexa [LIOK
THUIIOB Heaels https://m.edsoo.ru/5afa265d
CucrtemaTtu3zanus 1 00001IeHNE

38 3HAHMI 110 Te;e "XI/IMI/I‘{:;I:KI/IC 13 bubmorexa HOK

" HEZIEs https://m.edso0.ru/c161eb85
peaKIyu

39 KonTponbhas pabota 1o teme 13 bubmuorexa [LIOK
"Xumuueckue peakiuu' Heaels https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIOB B

40 [Tepuoanueckoii cucreme 14 bubmmorexa [JOK

Heaels https://m.edsoo.ru/8ca2dcad

XHUMHYECKHX djieMeHToB /I, .



https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad

MeneneeBa 1 0COOEHHOCTH
CTPOCHHUSI X aTOMOB.
dusnyeckue cBoiicTa

HEMETaJlJIOB
AJoTponus HeMeTalIoB (Ha
41 n HMepe KHCIJIOPOJa, Ce LE 14 bubmiorexa LIOK
PHMEP POAa, CEPHL, HeJIeIst https://m.edsoo.ru/ef92c91c
docdopa u yriepoaa)
Bogopon: nonmyuenue,
42 @Hsnzecxne I/I})I(III/IMI/IHGCKI/IG 14 bubmmorexa LIOK
. Hezaens https://m.edsoo0.ru/0aa8f613
cBoiictBa. ['uapus
["anmoreHpl: HaXOXKICHHUE B
43 pUpPOJE, CIOCOOBI MTOTyYeHUS, 15 bubnuorexa [LIOK
¢du3nveckre 1 XUMHIECKHIE Hezels https://m.edso0.ru/4e223795
CBOMCTBA
l'anorenoBonopoasl. Baxueiimme
44 KHUCJIOPO coIle p)KJ; ne 15 brbmmorexa [IOK
pPOACOACEpHKatll HeeIs https://m.edsoo0.ru/6b3255e6
COETMHEHUS TaJIOTEHOB
JlaGopatopHble U
IPOMBIIIJIEHHBIE CIOCOOBI
15 bubmuoreka [JOK
45 MOJTYyYEHHS TAIIOTEHOB.
Heens https://m.edso0.ru/6971aca4
IIpuMeHeHne TaTOreHOB U UX
COETMHEHUI
[TpakTuueckas padota Ne 4.
46 PepmeHI/Ie 3Kcnep MMEHTaJIbHBIX 16 bubmorexa [IOK
"p " Hezens https://m.edsoo.ru/8b26fecd
3an1ad o Teme "l 'anoreHsl
Kucnopona: nabopatopHsie u
47 MIPOMBIIIUICHHBIE CITOCOOBI 16 bubnmoreka [IOK
noyrydeHus1, Gu3nvIecKue u HEIENs https://m.edsoo.ru/c8abc36a

xuMuuyeckue csorcraa. O30H.
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HpI/IMeHeHI/IC KHUCJIopoaa 1 O30Ha

48 OKcuabl U IEPOKCH/IBI 16 Bubmorexa IOK
HEJENs https://m.edso0.ru/5c8816a0

49 Pemenue 3anau pa3nn4HbIX 17 bubnnoreka [IOK
THUIIOB HEIENs https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XACHUE B IPUPOJIE,

50 CIIOCOOBI TIOTy4YeHUS, 17 bubnmnoreka [IOK
bu3HYeCKrue U XUMHUIECCKHE HEIENs https://m.edsoo.ru/46afael6
CBOMCTBa

17 bu6nmmorexka [IOK

>1 CepoBosOpO, CybpuLI HEIENs https://m.edso0.ru/7c875999
Kucnopoaconepxaiue

52 COGHHéLéLﬂiegBL?§006€HHOCTH 18 bubmmorexa [IOK

. N HEJENs https://m.edsoo.ru/8cfa2548
CBOICTB CEpHON KHUCIOTHI
[TpakTnyeckas padora Ne 5.

53 Pemenne sxcniepuMeHTaIBHBIX 18 bubnuoteka LIOK
3a1a4 o teme "Cepa u eé Heaels https://m.edsoo.ru/0afb05e4
coeHeHus"

A3OT: HaXOKJICHHE B IPUPO/IE,

54 CIIOCOOBI TIOJTyYeHHUS, 18 bubnmnoreka [TOK
bu3HYecKue U XUMHUIECKIE Heneas https://m.edsoo.ru/badd2255
CBOICTBa. AMMUAK, HUTPHUJIbI
Kucnopoaconepxaiye

55 COCHHé;éLﬂ23§Taﬂ3006eHHOCTH 19 bubmrorexa HOK

R . Hees https://m.edsoo.ru/e2965afe
CBOMCTB a30THOM KHUCJIOTBI
[Ipumenenue a3ota u ero
56 COCTMHCHUI. A30THBIC 19 bubmmorexa [IOK
HeaeIst https://m.edso00.ru/129f5059

ynoOpeHus
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®Docdop: HaxXOXKIECHHUE B

57 pUpoe, CIOCOOBI MOTyYeHHUS, 19 bu6mmoreka [IOK
bu3HYecKue 1 XUMHUIECCKHE HEJENs https://m.edsoo.ru/9a6b43ec
cBorictBa. Dochuas u hochun
Oxcunpl dpochopa,

58 q)ocq))(l)pc(cl))ﬂe(p})mzmne KHUCIIOTHI. 20 bubmiorexa LIOK

N Heaens https://m.edsoo.ru/c7a2d429
Conu dochopHOil KUCTOTHI
[Tpumenenue docdopa u ero
59 COI)GHHHGHHﬁ. ?;)oc(}l))oiHble 20 bubmmorexa [IOK
Hezaens https://m.edsoo.ru/a218070a
ynoOpeHus
ITpakTuueckas padota Ne 6.

60 Pemenue skcriepuMeHTaTbHBIX 20 bubnnorexa [IOK
3anad 1mo reme "A3ot u pocdop u HeJes https://m.edsoo0.ru/8175ac3f
UX coeauHeHus"

Yrnepoa: HaxoXIeHUE B
PHUPOJIC, AIOTPOITHBIC
61 MIC))I[II?I(i)JII/IKaHI/II/I; E)I/ISI/I‘IGCKI/IG u 21 bubmmorexa LIOK
. HeJIeIs https://m.edsoo.ru/1eb19f9e
XUMHYECKHE CBOICTBA,
IPUMEHCHHE
Oxkcun yrnepona(ll), okcu
62 yrnepl([);:(l\llj),i/r(on)waﬂ KII/[ICJ'IOTa 2 bubmorexa LIOK
. HeJEens https://m.edsoo.ru/dba58adf
u e€ conu

63 Pemenue 3anau pa3mu4HbIX 21 bubmuorexa [LIOK
TUIIOB Hezels https://m.eds00.ru/6029b609
Kpemuuii: HaxoxneHue B

64 PHUPOJIE, CIOCOOBI MOTYICHUS, 22 bubnmnoreka [IOK
buznyeckue 1 XuMHUYECKHe HEJENs https://m.edso0.ru/143558ab

CBOICTBA



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab

65 Oxcun kpemuus(1V), 22 bubnuoreka [IOK
KPEMHUEBAs KUCIIOTA, CUIINKATHI Henens https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpEMHUS U €T0 29 bubnmnoreka HOK

66 coeaunenuii. CTekno, ero - https://m.edsoo.ru/393cdacO
MOJIy4YEHHE, BUJIbI CTEKIIa 2 https://m.edsoo.ru/5823cefb

67 Pemenue 3anau pa3nu4HbIX 23 bubnnoreka [IOK
THIIOB Hezaens https://m.edsoo.ru/b624f801

68 CucremaTu3anus ¥ 0000IICHHE 23 bubnuoreka [IOK
3HaHu# no teme "Hemeramibr" HEJENs https://m.edso0.ru/6e864db5

69 KoHTtposbHas pabora 1o Teme 23 bubnnorexa [IOK
"Hemerasnsr" HEIENs https://m.edso00.ru/d0484c76
AHanu3 pe3yiabTaToB

70 KOHT OﬂiHO};I a0O0TBI 24 bubmmorexa [IOK

p p ’ HeIeNs https://m.edso0.ru/2b7¢9510
KOPPEKIIHS OIIUO0K
[TonokeHre METAIJIOB B
[Iepnoanueckoii cucrteme

7 XUMHYECKHUX DIIEMEHTOB. 24 bubmuorexa [JOK
Oco0eHHOCTH CTPOCHUS HeeNs https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0UYEK aTOMOB
METAaJUIOB
O6mue pusnueckue cBoicTBa

72 MeTH:JI;Injl)aHI_I;IqI/IMI;I:{erIeH b 24 bubmmorexa LIOK

P HeIems https://m.edsoo.ru/51dac9d3
METAJIJIOB B OBITY ¥ TEXHUKE

73 CmutaBsl MeTaiioB. Kopposust 25 bubnmnoreka [IOK
METaJIJIOB Hees https://m.edsoo.ru/42b872e3

74 Pemenue 3anau pa3mu4HbIX 25 bubmuorexa [LIOK
THUIIOB HEACIIs https://m.edsoo.ru/e3de37b6

75 DNEKTPOXUMUYECKUN PSIIT 25 bubmmoreka [IOK



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

HanpspKeHui MetamuioB. O0mme
CIOCOOBI MOJTYYEHUSI METAJIJIOB

HeIens

https://m.edsoo.ru/94eb377a

76

OO0m1as xapakTEePUCTHKA
MeTaioB |A-Tpynbl
[Tepuoanueckoit cucTemsl
XUMUYECKHX d1eMeHTOB. HaTpuit
Y KaJIU{: MOJTy4YEHUE,
bu3HYecKue 1 XUMHUIECCKHE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BCIIIECTB U NX COSAUHCHHI

26
HeJeIs

bu6mmoreka [IOK
https://m.edsoo.ru/e12c26b3

77

OO611as1 xapakTepucTUKa
meTaisioB ||A-rpymisl
[Tepuoanueckoit cucTemsl
XUMHYECKHUX 3JIeMEHTOB. Maruuii
Y KaJIbLMU: MOJIyYeHUE,
bu3nYecKue 1 XUMHYECKIE
CBOICTBA, MPUMEHEHUE MPOCTHIX
BEIIIECTB U X COCAUHCHUM

26
Heaenst

bu6nmmotexka [IOK
https://m.edsoo.ru/7c3e49c0

78

JKEcTkoCTh BOMBI M CITOCOOBI €8
yCTpaHCHHUS

26
Heaenst

bu6mmoteka I1IOK
https://m.edsoo.ru/c74bfae9

79

AIOMUHUN: IOJIy4EHUE,
buznyeckue u XUMHYECKHe
CBOICTBa, IPUMEHEHHE

27
HEJeNs

bubmuoreka [JOK
https://m.edso0.ru/0e79b266

80

AmpoTtepHbIe CBOWCTBa OKCHIA U
TUIPOKCUA aTFOMUHUS,
TUIPOKCOKOMILIIEKCHI ITFOMUHMS,
UX IPUMEHEHHE

27
Heaems

bu6nunorexa [IOK
https://m.edsoo.ru/5d12d318

81

Pemienue 3aga4 pa3nuyuHbIX
THUIIOB

27
HEZes



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[TpakTuueckas padota Ne 7.

82 Pemienune sxcriepuMeHTaNbHBIX 28 bu6mmoreka [IOK
3aja4 1o teme "MeTtauibl HEJENs https://m.edsoo.ru/27a4af43
IJIaBHBIX TTOATpYI"
OO61mas xapakTepucTHKa
83 METAJIJIOB TTOOOYHBIX MOATPYIIIT 28 bubnuoreka [JOK
(b-rpymnn) Ilepuonnyeckoit Hees https://m.edso0.ru/610d7431
CUCTEMbI XUMUYECKUX AIIEMEHTOB
Ou3nyecKue U XUMUYECKHE
84 CBOICTBa XpoMa U €ro 28 bubmiorexa LIOK
. Hezens https://m.edsoo0.ru/9911bef3
COEIMHEHUH, X IPUMEHEHNE
Baxxneiimue coennuenus
85 mapranna. [lepmanranar xanus, 29 bubmmorexa LIOK
N Heaes https://m.eds00.ru/039d69c8
€r0 OKHCITUTEIIBHBIC CBOMCTBA
duznyecKkue u XUMHUECKHe
86 CBOMCTBA eJe3a U ero 29 bubnuorexa [JOK
coequHeHui. [lonyuenne n Henens https://m.edsoo.ru/1b7{f8741
MIPUMEHEHHUE CIIaBOB JKee3a
du3nyecKrue 1 XUMUICCKHE
87 CBOMCTBa MEJIM U €€ COCIMHECHUH, 29 bubmorexa LHOK
Heens https://m.edsoo.ru/2bc0f954
UX IPUMEHEHHE
dusnyecKkue 1 XUMUICCKHE
88 CBOICTBA IIMHKA U €T0 30 bubnmnoreka [IOK
COEMHEHUH, UX IPUMEHEHHUE. HEIENs https://m.edsoo.ru/b1f2beal
"1 IpOKCOKOMITIIEKCHI ITUHKA
[IpakTuueckas pabora Ne 8.
89 Pemenue sxcnepruMeHTATBHBIX 30 bubnmoreka [IOK
3a7a4 mo teMe "MeTayuibl Henens https://m.edsoo.ru/a6e352ea

noOOYHBIX OArpym"”



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea

Pewenue 3ana4 pa3nu4HbIX

30

bu6mmoteka [IOK

90
TUIIOB Henens https://m.edsoo.ru/a8b83d83
O000111eHNE U CUCTEMATU3 AL
91 u3 elflllﬂoro Marepuala mno T]j:Me 31 bubmorexa HOK
" v " P HEJeIs https://m.edsoo.ru/e91fe975
MeTtamibl
92 KonTponbHnas paboTa o reme 31 bubnnoreka [IOK
"Mertamibsr" HeeIIs https://m.edsoo.ru/83f63ea3
AHanus pe3yiabTaToB
93 KOHT OJIEHO};Z a00THI 31 bubnnorexa [IOK
P PabOTHL, HemenA https://m.eds00.ru/9ebff2fd
KOPPEKIIHs OIHUO0K
Pose xumuu B o0ecrieueHnn
CTOMYHUBOTO PA3BUTHUA
94 3IIeJIOBequTBapl'IOH;ITI/Ie 0 32 bubmmorexa [IOK
i HEIes https://m.edsoo.ru/080fe1f0
HAYYHBIX METOJIaX UCCIIEIOBAHUS
BEIIECTB
HayuHble mpuHIIMITBI
Opra’Hu3aIud XUMHUYECKOTO
95 Hp0H3BO I(I:TBa I[TpoMsbInUIEHHBIE 32 bubmorexa [OK
p g P . HeeIs https://m.edsoo.ru/2e45a44f
CIIOCOOBI MOJTYUEHUS BAKHEHITHX
BEIECTB
XUMHYECKOE 3arps3HeHne
96 OKPYKaIOIIEH crI; Bl M €T'0 32 bubmmorexa [JOK
py B ped Henens https://m.edsoo.ru/9f11bf51
[IOCJIEACTBUSA
97 XUMHUS 1 3J0POBBE YETIOBEKA. 33 bubmuorexa [LIOK
JlekapcTBEHHBIE CpeICTBA HeJens https://m.edso0.ru/a6552721
Xumus muiu. Poiab xumMuu B
98 06ecnequI;11H MMUILEBONI 33 bubmorexa LHOK
= HeaeIst https://m.edsoo.ru/1f7b5bd2

0€e30I1aCHOCTH



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue n napdromepnsie 1 33 bubnnoreka [IOK
cpencrBa. beitoBast xumus Hezens https://m.edsoo.ru/da42d5a9
X e e.
100 | Buuciume crporreasisi 1 3 BuGaorexa LIOK
P HEeJEs https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIC MaTEPUAITBI
101 | Opanemmenmemnmne | 1 i Bubotexa LIOK
P P HEJENs https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucremaTu3anus ¥ 0000IICHHE 1 34 bubnuoreka [JOK
3HaHUI 10 TEME Hezens https://m.edsoo0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I1O 102

[NPOIT'PAMME



https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

MPOBEPSEMBIE HA EI'D I10 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3y/JbTAaTaM 0CBOECHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHusi

Bnanenue cucremMoil XUMHUYECKUX 3HAHUN, KOTOPask BKJIKOYAET:

OCHOBOIOJIAralolue MOHATUS (XUMHUYECKHM 3JIEMEHT, aTOM, H30TOIIbI,
ANIEKTPOHHAs 000JIOUKa aTOMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTAIIN AaTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, HWOH, MOJIEKya,
BaJICHTHOCTh,  DJEKTPOOTPULIATEIBHOCTD, CTETEHb OKHCJICHUS,
XMMHUYECKasi CBS3b (O- W TW-CBsA3b, KpPATHBIC CBS3H), THOPUAM3AIMS
ATOMHBIX OpOUTaJIel, KPUCTAIUTMYECKas pelIETKa, MOJIb, MOJISTpHAs Macca,
MOJIApHBIA 00BEM, MOJIIpHAs KOHIIEHTpAIMs, PAacTBOPHI (MCTUHHBIE,
JUCTIEPCHBIE CHCTEMBbI), KPHUCTAJUIOTUIPATHI, YIJIEPOIHBIM CKeJerT,
(GyHKIMOHATBHAS TPYIIA, paauKal, U30MEpHl, CTPYKTYpHas (opmyia,
n3oMepust (CTpYKTypHasl, reoMerpuueckas (LHC-, TpPaHCHU30MEpPHs),
TOMOJIOTUYECKUH  psll, TOMOJIOTH, YIJIEBOLOPOABI, KHCIOpOA- H
a30TcoJepKalllie COEJUHEHHUs, OMOJIOTMYECKH AaKTHBHBIE BeEIIEeCTBa
(yrneBonpl, KUpPBI, OCJKH), MOHOMEp, TOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS, KPEKUHT, PUPOPMUHT, THIIbI
XUMHUYECKHX peakiuil (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- H
9H/IOTEPMHUECKUE, PEAKIIMM MOHHOIO OOMEHa, TOMO- M TeTepOreHHBIE,
oOpaTuMble U HEOOpaTUMbIE), PACTBOP, DJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
NEKTPOIIUTUYECKAs JUCCOLUAUs, CTENEHb AUCCOLUAINH, OKUCIUTEb,
BOCCTAaHOBUTENb, AJIEKTPOJIN3, CKOPOCTb XHMHUYECKOM  PEAKIMH,

XHUMHUYCCKOC paBHOBCCI/IC)

TCOpPHUHU W 3aKOHBI (TeOpI/IH XUMHUYCCKOIr0 CTPOCHUA OPraHu4YCCKUX
BemectB A.M. BytiepoBa, TeopHst 3IEKTPOJMTHUYECKON IUCCOLHUAIINY,
[lepuoanueckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHUS Macchl),
3aKOHOMCPHOCTH, CUMBOJIMUECKHI S3BIK XUMHHU, MHPOBO33PCHUCCKHE
3HAHHUS, JIEKAIIUE B OCHOBE MOHMMAHUS MPUYMHHOCTH M CUCTEMHOCTH
XUMHYECKHUX SIBJICHUH, COBPEMEHHBIE NIPEJCTaBICHHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJISIDHOM W HAAMOJICKYJISIPHOM YPOBHAX

Kon
NpoBepPsIeMOro
TpeOOBaHUA

1
11
1.2
13

npeaACTaBJICHUSA (6] MEXaHHU3Max XUMHNYCCKHX peaKuHﬁ,

TCPMOJUHAMHNYCCKUX u KHHETUYECCKHUX 3aKOHOMEPHOCTAX Hux




MPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

14

q)aKTOHOFI/I‘IeCKI/Ie CBCIACHUSA O CBOfICTBaX, COCTaBE, IIOJIYYCHHH U
0e30macHOM HCIIOJIB30BaHHUH BayKHEHIITHX HEOPTaHUYCCKUX u
OpraHNM4Y€CKUX BEIIECCTB B 6I)ITy u HpaKTH‘ICCKOﬁ JCATCIIBHOCTHU

YCJIOBCKaA

15

o0Iye Hay4yHbIE MPUHLIUIBI XUMHUYECKOTO MPOU3BOJACTBA (HAa MpuMepe
IIPOU3BOJICTBA CEPHOM KMCIOThHI, aMMHaKa, METaHOJa, IMepepadoTKU

HeTH)

ChopmupoBaHHOCTH YMEHUH BBISBIISTD:

2.1

XapaKTCPHLBIC IIPHU3HAKU n  B3aUMOCBA3b HN3YYCHHBIX HOHHTHﬁ,
MNPUMCHATE COOTBCTCTBYIOIIUC IIOHATHA IPU OIHMCAHHUU CTPOCHUA U

CBOMCTB HCOPraHMYCCKUX U OPraHNYCCKHUX BCIUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMOCBS3b XHMHUUYCCKUX 3HAHUM C IMOHATHUIMH H MMpeaACTaBJICHUAMU
Apyrux npeamMeToB I 0oJsiee 0CO3HAHHOI'O MOHHUMAHUS U OOBICHEHHS

CYIITHOCTHU MAaTCpUaJIbHOIro CJUHCTBA MUpa

Cq)OpMI/IpOBaHHOCTb YMCHU UCIIOJIB30BATD:

3.1

HaAanMCHOBAHUsA XHWMHYCCKHX COGI[I/IHGHI/Iﬁ MCKAYHApOJHOI'0 COrO3a
TeOpeTquCKOﬁ n HpHKHaﬂHOﬁ XUMHHU U TPUBHUAJIBHBIC HA3BAHW BCIICCTB,
OTHOCAIIHUXCA K M3YYCHHBIM KJIaCCaM OpPraHu4CeCKuxX H

HEOPraHWYECKUX COCIUHEHUN

3.2

XUMHUYECKYI0 CUMBOJIUKY JJIi COCTaBJIEHUS (POPMYJ HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIeTHBIX) ()OPMYJI OPraHNYECKUX BEIECTB

CpopMHUpOBaHHOCTH YMEHHUS KIaCCU(DUIIMPOBATH:

41

HCOPraHN4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHUSA H

KpUTEpUU IS KJTaCCU(UKAIIMY U3Y4aeMbIX XUMUYECKUX OOBEKTOB

4.2

OpPraHnM4eCKrue BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBaHHUA H

KPUTCPpHUU I KJIaCCI/I(I)I/IKaI_II/II/I HN3y4aCMbIX XUMHYCCKUX 00BEKTOB

4.3

M0 pa3jINYHbIM MPHU3HAKaM (YHCIYy U COCTaBY pearupyrollux BEILIECTB,
TeroBoMy 3(d(dekTy peakuuu, H3MEHEHHIO CTEleHEeH OKUCIIeHUsS

AJIEMEHTOB, 0OPATUMOCTH PEAKITNH, YYaCTHIO KaTalln3aTopa)

ChopMupoBaHHOCTE YMEHHUSI XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YX/IEHHOM COCTOSIHUM ) U MOHOB XUMHUYECKHUX
aneMeHToB 1 — 4 mepuonos Ilepuonuueckont cucremsl .M. MenneneeBa
U MX BaJICHTHBIE BO3MOKHOCTH, UCIIONb3Yys MOHATHS S-, p-,

d-31eKTpOHHbBIE OPOUTAIIH, SHEPTETHYCCKUE YPOBHU




ChopMupOBaHHOCTb YMEHUSI OOBACHATH 3aKOHOMEPHOCTH WU3MEHEHUS
CBOWCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM COCIUHEHUH IO

MeproaM U rpymnmnam

ChopMupoBaHHOCT YMEHHS COCTABISATH YPAaBHEHUS XHMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX pCaKHHI;'I IMOCPEACTBOM COCTaBJICHHUA

ANEKTPOHHOTO OallaHCca 3TUX PeaKIui

7.2

YPAaBHEHHUs pEaKUMM pa3auYHbIX THIIOB; IIOJHBIE W COKpalEHHbIE
ypaBHEHHS PEaKIUK HOHHOTO OOMEHA, YUUTBIBAs YCIOBHS, TIPU KOTOPBIX

3TH peaKUrU UIYT A0 KOHLA

7.3

peakuuii THAPONU3a, pPeaKIHil KOMIUIeKcooOpa3oBaHHs (Ha mHpuUMepe

TUAPOKCOKOMIIEKCOB IIMHKA U AJTFOMUHMS )

CpopMHUpOBaHHOCTH YMEHHUSI TIOATBEPKAATD:

8.1

Ha KOHKDETHBIX IIPUMEpPax XapakTep 3aBUCHUMOCTH PEaKLMOHHON
CIOCOOHOCTH OPraHMYECKUX COCIUHEHWH OT KpPAaTHOCTH M THUIA
KOBAJICHTHOM CBSI3H (O- U T-CBSI3H), B3aMMHOT'O BJIMSHHS aTOMOB U TPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOEHHOCTEH pealn3alu pa3IMYHbIX

MCXAaHU3MOB IIPOTCKAHHA peaKHI/Iﬁ

8.2

XapaKTECPHBIC XHMHUYCCKHUEC CBOICTBa BCIICCTB COOTBETCTBYIOLIUMH

OKCIICPUMCHTAMH U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

CdopmMupoBaHHOCTh yYMEHHUS XapaKTEpHU30BaThb COCTAaB U Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAMNX K ONPENEIEHHBIM KilaccaM |
rpynnaM coeIMHeHUN (IIPOCThIE BEIIECTBA, OKCUIbI, THIPOKCUIBI, CONH;
YTJIEBOAOPO/IbI, TPOCThIE APUPHI, CHUPTHI, (HEHOIIBI, AJIbJETUbI, KETOHBI,
KapOOHOBBIE KHUCIIOTBHI, CIOXHbBIE 3(QUPbI, KHUPHI, YIJIEBOJbI, aAMUHBI,

AMUHOKHCIIOTBI, OEJIKH)

10

C(I)OpMHpOBaHHOCTB YMCHHA TIPOBOJAUTH paC‘-IéTLI I0 XUMHUYCCKHUM
(bopMleaM U YpPaBHCHUAM XUMHYCCKUX peaKuHﬁ C MHCIIOJIb30BAHUEM

(bu3MYECKUX BETUYUH:

10.1

MacCChbl (OGBéMa, KOJIHMYCCTBA BCIJ_IGCTBa) IMpoAYyKTa p€akuuun, €CJIn OIJHO
N3 UCXOJAHBIX BCIICCTB JaHO B BUJC PaCTBOpPaA C OHpeI[eHéHHOﬁ MacCOBOH

JoJIeH pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MIPUMECH )

10.2

MaccoBOM MM 0OBEMHOM TOJIH, BBIXO/1a MPOJAYKTA PEAKIIUH

10.3

TETIOBOTO d(pdekTa peakiiuit

10.4

00BEMHEBIX OTHOIIICHHH Ia30B

10.5

10 HaXOXKACHHUIO XUMUYECKON (pOpMYJIbl BELIECTBA




11

Brnanenue cucteMol 3HaHHM O METOJAX HAYYHOTO MO3HAHHS SIBICHUN
MPUPOIBI, UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHMS TMPU SKCIEPUMEHTAIBHOM HCCIICIOBAHUU BEUIECTB W IS
OOBSCHEHHS XHMHYECKHX SIBJICHHH, HMEIONIUX MECTO B NPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCJIOBCKA U B HOBCGHHGBHOﬁ JKHU3HHU

12

ChopMupoBaHHOCTh yMEHHUS NPUMEHATH (MCIIOJIB30BAaTh) 3HAHUS O
COCTaBE M CBOMCTBax BEIIECTB [UJISl HSKCIIEPUMEHTAIBHONM IPOBEPKHU
TUIIOT€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHX
peakuuii W NPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYILIECTBJICHUS;
CUCTEMHbBIE XMMHUYECKUE 3HAHUS IS OOBSICHEHUS U MPOTHO3HPOBAHUS
SIBJICHUHM, HMMEIOIIMX ECTECTBEHHOHAYUHYIO MPUPOIY; s HPUHITUS

IPaMOTHBIX PELIEHUH Po0IeM B CUTYaLUsX, CBA3aHHBIX C XUMUEH

13

CdopmupoBaHHOCTh YMEHHUS IJIAHHUPOBATh M MPOBOAUTH XUMHUYECKHI
JKCIIEPUMEHT (TOJyYeHUE U H3Y4YEHHE CBOICTB HEOPraHUYECKHX U
OpraHMYECKUX BEIIECTB, KAYECTBEHHBbIE pPEAKIMH YIIEBOAOPOIOB
Pa3IUYHBIX KIJIACCOB M KHUCIOPOACOIEPKAIIUX OPraHUYECKUX BEIIECTB,
pelieHue AKCIEPUMEHTAIbHBIX 3aza4 o pacrno3HaBaHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB) C COOJIOJECHUEM IPaBUI
O0e3omacHoro  oOpamieHuss €  BelecTBaMM M JaOOpaTOPHBIM
o0opynoBaHueM; (pOpMyIHPOBaThH LEU MCCIEIOBAHUS; MPEICTABIATH B
pa3nuuHON ¢dopMe pe3yapTaThl OSKCIEPUMEHTA, AaHAJTU3UPOBaThb U

OIICHUBATHb UX JOCTOBCPHOCTH

14

ChopMupoBaHHOCTb YMEHUS OCYIIECTBIIATDH IleJICHANPaBIEHHBINH MOMCK
XUMHUUYECKON HH(OPMALIUY B pa3IMYHBIX HCTOYHUKAX (Hay4dHast ¥ yueOHO-
Hay4Has JIuTepaTypa, CpesicTBa MaccoBoi nHpopMaruu, cetb UHTepHET 1
JpyTUe), KPUTHUECKH aHAIU3UPOBaTh XHMHYECKYI0 HH(pOpMaIHUIO,
nepepadbaTbiBaTh €€ M UCIOJB30BaTh B COOTBETCTBHM C IOCTaBJIEHHOM

y4eOHOM 3a1aueit

15

ChopMupoBaHHOCTE YMEHHUS MPOTHO3UPOBATh, AaHAIU3HPOBATH U
OIICHUBAaTh HMH(POPMALUIO C TIO3UIUN HSKOJOTHYECKON O€30MacHOCTH
TOCJIEICTBHI OBITOBOWM M TMPOM3BOJCTBEHHOW NEATEILHOCTH YEJIOBEKA,
CBS3aHHOM C TepepaboTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUM
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBUS Ha  KUBBIE  OpPraHU3MBbI
ONpEACNEHHBIX BEIIECTB, MOHUMAs CMBICI TIOKa3aTesis MpeaeabHON
JOMYCTUMOW KOHIIEHTpAIlMH, W TOSCHATH Ha TPHUMEpPax CIOCOOBI
YMEHBIIEHUS U TPEAOTBPALICHUSI UX BPEAHOTO BO3/IEUCTBHS HA OPTaHU3M

YCJIOBCKaA




HEPEYEHDB JIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D

11O XMUMHUMAN
Kona IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 TeopeTryeckue OCHOBBI XMMHHU
Ctpoenne BemiectBa. CoBpeMeHHas MOJIeNb CTpoeHusi atoma. Pacrnpenenenue
DJIGKTPOHOB 10 JHEPreTHYECKUM YpoBHsAM. Kitaccupukamus XUMHUYECKUX
11 seMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPIETHYCCKUX YPOBHEH aToMoB (S-, p-, d-
a1eMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. DJIEKTPOHHAS
KOH(Urypauus aroma. BaneHTHBIE 2JIEKTPOHbI
[Tepuonuueckass cucrema xumudeckux a3nemMeHToB J[.M. MeHneneesa.
®uznueckun cMbica llepunoanueckoro 3akona /.M. Menneneesa. [lpuunHbl u
1.2 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COSIMHEHUH MO MEepUOIaM
U TpynmnaMm. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB MPOCTHIX
BEILIECTB, BOAOPOIHBIX COCTMHEHUM, BHICIINX OKCUJIOB 1 THAPOKCHJIOB
13 BanenTtHOCTB. D51eKTpOOTpULIATENBHOCT. CTETIEHD OKUCIIEHUS
Buapl xumudeckoii cBsi3u (KOBaJICHTHAs!, HIOHHAS, METANTMYECKast, BOAOPOIHAS) U
14 MeXaHu3Mbl €€ o0pa3oBaHus. MeXMOJIEKyIspHbIe B3auMOJeHCTBUSA. BemecTBa
' MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTPOCHHA. THUIBI KPUCTAUIMYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIMA KPUCTAIIMYECKON PEIETKU
15 XuMudeckas peaxuusi. Knaccudukanus XUMHYCCKHX peaxkuui B
' HEOPraHWYECKON U OPraHUYECKOW XMMUU. 3aKOH COXPaHEHHUSI MaCChl BEILIECTB
1.6 CKopocThb peakiuu, e€ 3aBUCUMOCTD OT Pa3IUYHBIX (PAaKTOPOB
1.7 TemoBsie 3P PEeKTh XUMHUECKUX peakiuil. TepMoxuMudeckie ypaBHEHUS
18 OOpatumblie peaknuu. XuUMUYecKoe paBHOBecue. DaKTOphI, BIHUSIONIME Ha
' cocTtossHre xumuyeckoro paBHoBecus. [Ipunnun Jle Illarense
DnekTponauTrueckas auccormanus. CuibHble U ciadble dnekTponuThl. Cpena
1.9 BOJHBIX pACTBOPOB BEILIECTB: KHUCHAas, HEWTpanbHas, wienodHas. CTeneHb
nucconmanyy. Peakipy noHHOro oOMeHa
110 I'maponus coneii. MonHoe npousBeeHne Bojbl. Bomopoansiii nmokazatens (PH)
' pacTBopa
Cnoco0ObI BRIpaKEHHS KOHIIEHTPAIIUU PACTBOPOB: MAaCCOBAs JI0JISI PACTBOPEHHOTO
111 BEILIECTBA, MOJISIpHAs KOHILEHTpauus. HacpllleHHble Y HEHACBILLICHHbIE
pacTBOpPHI, paCTBOPUMOCTb. Kpucrammoruaparsl
112 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE peakiuu. [loBeeHne BEMIECTB B Cpeaax C

pa3HbIM 3HaueHueM PH. MeTosl aiekTpoHHOTO OamaHca




1.13

DNEKTPOIN3 paCTBOPOB U PACILUIABOB COJIEH

OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Knaccudukanus Heopranndeckux coequHeHunil. HomeHnkiarypa HeopraHuueckux

BCUICCTB

2.2

XUMHYECKUE CBOMCTBA BAaXXHEHIIUX METAJUIOB (HATPUM, KalHii, KaJIbLIHM,
MarHui, aJlfOMUHUH, IUHK, XPOM, XKEJIe30, MeIb) M UX coeauHeHuiu. OOrme

CIIOCOOBI IMOJIYYCHHUA METAJIJIOB

2.3

XUMHYECKUE CBOMCTBA BaXXHEHIIMX HEMETAJUIOB (TaJIOT€HOB, CEphl, a30Ta,
dochopa, yriepoga W KpEeMHHS) M MX  COCIOUHEHUH  (OKCHIOB,

KHCJIOPOJICOIEPKALUX KUCIIOT, BOJOPOAHBIX COEAMHEHUI)

2.4

I'eneTnyeckas cBs3b HCOPIraHMYCCKUX BCHICCTB, IPUHAJICKAIIIUX K Pa3JIMYHbIM

KjIacCaM

2.5

Wnentudukaiys HeopraHmIecKux coennHeHnii. KauectBeHHbIe

PCaKMU Ha HCOPraHNMYCCKUC BCUICCTBA U MOHBI

OCHOBBI OPTraHUYECKOU XUMHU

3.1

OCHOBHbBIE TIOJIO)KEHUSI TEOPUU XMMHYECKOTO CTPOEHUS OPraHuYeCcKHX
coenuaeHuit A.M. BytiiepoBa. YTiepoaHbI CKEJIET OPraHUYEeCKOM MOJIEKYIIbI.
KpatHocTh XuMmHueckoil cBsi3u. S- W P-cBs3U. SP3-, SP2-, SP-THOpUAM3AIIH
opOuTaneit aTOMOB yriepojaa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO

CTPOCHUS MOJICKYIIL. I'omonoru. I'omonoruueckui pAA. I/I3OMepI/IH " U30MCPBI

3.2

[lonsitrue o  ¢yHkumoHampHOM  rpymmne.  OpueHTaunoHHble  3(deKTbI

3aMECTUTEIIEN

3.3

[IpencraBiaenue o kiaccudukanmuu OpraHMYeckux BemiecTB. HomeHkiaTypa
OpPraHMYECKUX COEJUHEHUH (CHUCTeMaTHuyecKas) M TpUBUAJIbHBIE HAa3BaHUS

BaKHEHIIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPTaHUYCCKUX BCIICCTB

3.4

CBoOOMHOpaIMKAIBHBIA YW HMOHHBIM MeXaHW3Mbl peakuuu. lloHarue o

Hykneopuie u anexrpoduie. [IpaBuno Mapkosaukosa. [Ipasuino 3aiinieBa

3.5

Anxanbsl. XUMHYECKHE CBOMCTBA alIKaHOB: TaJIOrCHUPOBAHUEC, ACTUAPUPOBAHUC,
TEPMHUYCCKOEC PpPa3JIOKCHUE, KPCKUHI, HU30MCpU3alud, TOpPCHHUC. HonyquHe
aJIKaHOB. HHKJ’IO&J’IK&HH. Cneumbnka CBOMCTB IIMKIIOQJIKAHOB C MaJbIM

pa3MEpoOM IHUKIIA. Peakuun NpUCOCAUHCHUA U PAJUKAIIBHOT'O 3aMCIICHUA

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLUU IPUCOEINHEHUs (TaJoreHUpOBAaHUE,
TUAPUPOBAHUE, TUIPOTraIOTeHUPOBAHUE, THApATalUsl), TOPEHUs, OKUCICHHS U
nojauMmepu3aiu. I[IpoMblluieHHBIE W J1a0OpaTOpHBIE CIIOCOOBI  MOTYYEHHS

AJIKCHOB

3.7

AnkanueHbl. XMMHUYECKME CBOWCTBA aJIKaJUCHOB: PEAKIUU MPUCOCIUHECHUS

(ruapupoBaHMe, TaloOreHUMpPOBaHHUE), ropeHus W nonumepusauuu. Ilomydenue




AJIKaJMCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEaKIMHU MPUCOEAUHEHUs (TalOreHHpOBaHUE,
TUAPUPOBAHUE, TUIpaTalus, THAPOTaJIOreHUPOBAHHME) KaK CMOCO0 IMONTy4eHUS
MOJIMMEPOB M JIPYTUX MOJE3HBIX MPOAyKTOB. Peakiuu 3amemienus. ['openue
aleTUJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JJIS CBAPKU U PE3KHU

MCTAJJIOB. HpI/IMCHeHI/Ie alCTUJICHA

3.9

Apenbl. XUMHUYECKHE CBOMCTBA O€H30J1a: pEaKIMH SJEKTPOPHILHOTO 3aMELICHHUS,
npucoeAuHeHus (TUApUpOBaHHE, TajoreHupoBaHue). Peakuuss ropeHwus.
Oco0eHHOCTH XMMHUYECKUX CBOKCTB ToJyoJia. [lomyuenue 6en3ona. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctHupona. [lomumepusanust crupoda.

CriocoObl MOJIYUCHUA U IPUMCEHCHUC apOMATHYCCKUX YIIICBOAOPOAOB

3.10

Cnuptbl. [lpenenbHple  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOICTBa:
B3aUMOJICIiCTBHE €  HaTpueM Kak CIoco0  yCTAaHOBJICHHMsS — HalU4dus
THJIPOKCOTPYNIbI, C  TAJIOr€HOBOAOPOJAMU  KaK  CIOCOO  MOJIydeHHs
pacTBOPUTENEH, BHYTPU- U MEKMOJIEKYISIpHAs Aeruaparanus. Peakuus ropenus.
Ilomydenune »staHona: peaknus OpOXKEHHMS TIJIIOKO3bl, THApATalUsl 3THIICHA.
OTUJICHITIMKOJIb U TJIMLEPUH KaK IMPEACTABUTEIM NPEACIbHBIX MHOIOATOMHBIX

CIIUPTOB

3.11

®enosl. XuMHUecKue cBOWcTBa (eHoda (peakuMu C HaTpUeM, THAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

Anpaeruapl. XUMHUYECKUE CBOMCTBA IPEIENbHBIX AJbIETHI0B: TMIAPUPOBAHUE;
Ka4eCTBEHHbIE peakluy Ha KapOOHWJIBHYIO Tpynmy (peakuusi «cepeOpsHOro
3epKanay, B3auMoeicTeue ¢ ruapokcuaom menu (I1). [omyuenue npenenbHbIX
albJIETU/IOB: OKHUCJIEHHE CHOUPTOB, THJpaTalys aneTruieHa. AIIETOH Kak

NpeaACTaBUTEIbL KCTOHOB. OcobenHoctn PCaKMU OKHUCJIICHUA allCTOHA

3.13

Kap6OHOBLIe KHACIOTEl. XHUMHUYECKHE CBOMCTBA MNpEACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBLIX Kuca0T. OCOOEHHOCTH XUMHUYECKHX CBOMCTB MypaBLHHOﬁ KHCJIOTHI.
HonyquHe OpCACIIbHBIX OIHOOCHOBHBIX Kap60HOBBIX KHUCJIOT. OKHCJICHHUC
AJIKaAHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJIBACTHIOB. Bricmme OpeaACIIbHBIC U

HeTpeAeIbHbIe KApOOHOBBIE KUCIOTHI

3.14

Crnoxuble 3¢upsI 1 kupbl. CIIocoObl MOTYYEeHUs CI0KHBIX 3PupoB. OOpaTUMOCTb
peakuuu stepudukanuu. IIpumMeHeHue CIOXHBIX 3S(GUPOB B MHUIIEBOH U
naphroMepHOil NPOMBIIIIEHHOCTH. JKUpPbI Kak CIOXKHBbIE (UpPbI TIUIEpUHA U
BBICIINX KapOOHOBBIX KHUCIIOT. XMMHUYECKHE CBOICTBa XHUPOB: THIPUPOBAHHE,
OKHucCJIeHHe. ['maponus, Wi OMBLIEHHE, JKUPOB KaK CHOCcO0 MPOMBIIIJIEHHOTO
MOJIyYEeHHUsI COJIEH BBICIIMX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICHIUX Kap60HOBI>IX KHCIIOT

3.15

XUMHUYECKHE CBOMCTBA TJIIOKO3bl: pPEAaKIMU C Yy4YyaCTHEM CIUPTOBBIX H




QIBJETUAHON TPYIN M MOJIOYHOKHCTIOE OpokeHue. [IprMeHeHHe TIIOKO3bI, €€
3HA4YCHUE B JKU3HEACATEIBHOCTH Opranusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBinuBaomue M HEBOCCTaHABJIMBAIOIIME aucaxapuibl. ['uiaponus
nucaxapunoB. Ilomucaxapunael: Kpaxmail, TIuKoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMmazia, IJIMKOI€Ha M LeJuloo3pl. Pu3nueckue CBOWCTBA Kpaxmala u
LEJUTIONI03bl. XMMUYECKHE CBOMCTBA KpaxMalla: TUAPOJIN3, KaUeCTBEHHAs peaKIus
¢ nonoM. XMMHMYECKHE CBOMCTBA LIEUIIOJIO03bI: THAPOJIM3, MOJydeHHe 3(pupoB
netono3el.  [loHATHE 00 WMCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OpraHU4eCKHe OCHOBAHUS: PEAKIUU C BOJOW, KUCIOTaAMHU,
peakiusi TOpeHHs. AHWIMH KakK TMpeACTaBUTEIh apOMaTHYECKUX AaMHHOB.
XHUMHUYECKUE CBOMCTBA aHUJIMHA: B3aMMOJICHCTBHE C KUCIIOTaMU, OpOMHOM BOJIOM,
okucinenue. llomyyeHne aMUHOB aJKWIMPOBAHUEM aMMUaKa U

BOCCTAHOBJICHUCM HUTPONPOU3BOAHBIX YIJTICBOAOPOJ0B

3.17

AMUHOKHCIOTBI M O€NKH. AMHHOKHCIOTHI Kak aM(OTepHbIE OpraHMYECKHE
coeauHeHusi. OCHOBHBIE AMHUHOKHCIIOTHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOICTBa OENIKOB: THAPOIU3, JACHATypaIusi, KaYeCTBEHHbIE (I[BETHBIC) PEaKIHH

Ha OeJKu

3.18

CrpoeHue u CTPYyKTypa MOJIUMEPOB. 3aBUCHUMOCTH CBOWCTB IOJIMMEPOB OT
cTpoeHust MoJjekyn. OCHOBHBIE CHOCOOBI TOJYYEHHUS BBICOKOMOJEKYISPHBIX
COCIMHEHUH: PEaKlMy TMOJTUMEPHU3alUd U TOJUKOHAeHcanuu. Knaccudukarus

BOJIOKOH

3.19

Wnentudukanus opraHn4eckux coeuHeHni. Pemenue

SKCIICPUMCHTAJIBHBIX 3a1a4 Ha paClio3HaBaHNEC OPTraHNYCCKUX BCUICCTB

3.20

I'eneTnueckas cBA3b MCKAY KJIaCCaMU OpTaHUYCCKUX COeIMHEHMI

XUMUS U )KU3HD

4.1

XuMus B moBceAHeBHOW »u3HU. [IpaBuia Oe3omacHoil pabOTHI C €IKHUMH,

TOPHOYMMH U TOKCUYHBIMU BECUICCTBAMU, CPEACTBAMU OBITOBON XMMHUH

4.2

XuMus 1 310pOBbe. XUMHUS B MEAUIIUHE. XUMUSI U CEIIbCKOE XO3AMCTBO. XUMHS B
MPOMBINIIEHHOCTH. XHUMHUS U 3HEPreTUKa: MPUPOJHBIM U MOMYyTHBIA HEPTSIHON
ras3bl, UX COCTaB U ucnoib3oBaHue. CocraB He(TH U €€ nepepaboTKa (IPUPOIHBIE

HNCTOYHUKH YI‘J'ICBOI[OpOI[OB)

4.3

XUMHUSL U DKOJNOTHSl. XUMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpelbl U €ro
nocienctBus. Oxpana runpocdepsl, MoUBbl, aTMocdepsl, Gropsl u GayHbl OT
XUMUYECKOTO 3arps3HeHus. [IpoOiemMa OTXOAO0B M TOOOYHBIX TPOJIYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHUKHU SHCPIUn

4.4

O6H_[I/Ie OpCACTABJIICHUA O MPOMBIIIJICHHBIX crocobax MOJIYYCHHUA XUMHUYCCKUX




BEIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAaKa, CEPHOM KHCIIOThI). U€pHas u
uBetHass — Metautyprus.  CTekio W CWIMKaTHasg  MPOMBIIUICHHOCTD.

[Ipombiniennast ~ opranuyeckas  xuMmus.  CpIpp€ Ui OpraHHMYECKOM

IIPOMBIIIJIEHHOCTH
5 Tunsl pacy€THBIX 33134
Pacuérbl Mmacchl BemiecTBa win 00bEMa ra3oB 10 U3BECTHOMY
5.1 KOJIMYECTBY BEILIECTBA, Macce MM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU
BELIECTB
5.2 Pacuétei TermoBoro apdexra peakium
5.3 Pacuétbl 00bEMHBIX OTHOIICHUN Ta30B MPU XUMHYECKHUX PEaKIUsIX
5.4 Pacuétbl macchl (00bEMa, KOTMYECTBA BEIIECTBA) MTPOAYKTOB
' peakLuu, eciii OAHO U3 BEIIECTB JAaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérbl MmaccoBoil niau 00bEMHOM JJOJIU BBIX0J1a IPOAYKTA pEAKLUU
' OT TEOPETHUYECKHU BO3MOKHOTO
Pacuérbl macchl (00bEMa, KOTHUECTBA BEIIECTBA) MPOIYKTa PEAKIUH, €CIIU OHO
5.6 M3 BEUIECTB JIaHO B BUJE PACTBOPA C ONPEAEIEHHON MACCOBOM J0JEN
PacTBOPEHHOTO BEIIECTBA
57 Pacuérsl ¢ ncnonb30BaHrEM MOHATUN «MaccoBast 10JIs1», «MOJISIpHAs
' KOHLEHTPALU», «PACTBOPUMOCTB)
Haxoxaenne monexynspHoil popMysbl OpraHuYeCcKOro BEIECTBA 110
5.8 €ro TJIOTHOCTU ¥ MacCCOBBIM JIOJISIM JIEMEHTOB, BXOJIAIIUX B €T0 COCTAB, WM IO

HPOAYKTaM CrOpaHus




YYEBHO-METOJANYECKOE
OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA
* Xumus; 10 knacc. yrinyonennoe ooyuenue Epemun B.B., Ky3pmenko
H.E., Tepenun B.W. u np.; nox penpakuuent Jlynuna B.B. O6mectBo ¢
OTPAaHUYECHHOW OTBETCTBEHHOCTBIO «IPODAY; AKIHOHEpHOE
obmectBo  «M31aTeNBCTBO

«IIpocsemmenne»

« Xumus; 11 xnacc. yrnyonennoe o0yuenue Epemun B.B., Ky3pmenko
H.E., Ipo3noB A.A., u ap.; nox penakuueit Jiyauna B.B. O6uiectBo ¢
OTPaHUYECHHOW OTBETCTBEHHOCTBIO «IPODA»; AKIIMOHEpHOE
obmiectBo  «M31aTenbcTBO

«IIpocsemenne»

METOIUYECKHUE MATEPHUAJIBI 1JISl YYUTEJIA

Xumus (yriay0JeHHblid ypoBeHb). Peanusanuss tpedoBanuiit ®I'OC
cpeHero o01ero 0opa3oBaHmsi: METOIMUECKOE TTOCOOUE JIJIsT yIUTENs /
[A. A. KaBepuna, M. I'. Cractuna]; Hayu.pen. H. B. CBupuaenkosa ; noa
pen. A.A. Kasepunon. — M. : ®I'BHY «MHcTUTYT cTparernn pa3BuTUA
obOpazoBanusi», 2023. — 100 c.: ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

https://edsoo.ru/mr-

himiya/ https:/fipi.ru

https://chem-

ege.sdamgia.ru

https://stepenin.ru
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