MHHHCTEPCTBO IIPOCBEIIEHHS POCCHACKOM OEAEPA{IUA

HdenapramenT o6pasoBanus H HayKH TioMeHcKko# o0aacTH

Anmuaucrpanus ClraJKoBCKOI0 MyHHIHIIAJABHOTO OKpYyra

PACCMOTPEHO

Pykoeomurens MO

€CTECTBCHHOHAYYHOTO IIHKIA

MAOY Cnankosckas COIIL
Q.4 pu—

dynukora O.B.

IIpotokon Ne 1 ot 26.08.2026 1.

MAOY Cnaakosckas COIII

COI'JIACOBAHO
3amecTHTENb JHPEKTOpa IO
VBP MAOY CraaxoBckast

com
Ca ﬁ

3abemuua O.A.
27.08.2026 r.

A

Cpas0Bar;

PABOYAA ITPOI'PAMMA
(ID 10284570)

y4e0HOro npeamMeTa «XuMus. Yriy0JeHHbIH YPOBEHb)

st o0ygaromuxcs 10 —11 kimaccos

c. Ciiaakoso, 2026



MNOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpaMMa mo XMMUU Ha YpOBHE CPEIHEro O0IIero oOpa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTENHHOM IPOrPaMMBbI cpeHero 0o1ero oopazoBanus(POIT
COO), mpencrasinennbix B dDenepaibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
cragaapre COO, c¢ yuérom KoHuenuuu mnpenonaBaHusi y4yeOHOro mpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit  ®Dexaepariuu,
peanu3yIonMX OCHOBHBIE 00pa30BaTEbHbBIE TPOTPAMMBI, I OCHOBHBIX TIOJIOKCHHMA
«Crtpareruu pa3putus Bocnutanusi B Poccuiickoit @eneparuu Ha nepuon 10 2025
rona» (Pacnopspxkenue IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha ypOBHE YTIYyOJEHHOTO HW3YUYEHMs] 3aHMMAaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanusi ywamuxcs 10-11 kmmaccos.
WN3yuenne mpenmera, peanmsyemMoe B ycCioBHsIX —auddepeHITMpPOBaHHOTO,
npoduibHOrO 00y4YeHHs, TPHU3BAHO OOeCHeuuTh 00I11e00pa30BaTENbHYI0 U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJIUMYIO s
aJanTaluyi UX K OBICTPO MEHSIIOLIMMCS YCIOBHUSAM U3HU B COLIUYME, a TaKxkKe s
IPOJIOJDKEHUST OOyYeHUsSI B OpPraHW3anusax MpodecCHOHATBLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISIETCS OJJHOW U3 TPUOPUTETHBIX JUCIIUILIVH.

B nporpamme mno XWMHM Ha3Hau€HHE TMpeaMera «XHUMHUSD TOTydaeT
NOoAPOOHYI0  WHTEpIpPETalluil0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMU
nonoxxkeausimu GI'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJeH, CoJepKaHus,
pe3yJbTaTtoB OOy4YeHUs U TpPeOOBAaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBUIETENCTBOM TOMY SIBISIFOTCSL CJEAYIOIIME BBIMOJHIEMbIE MPOrPaMMOMN MO
XUMUHU (PYHKITUHN:

e UH(POPMAIIMOHHO-METOIMYECKAsA, pealu3alus KOTOpord obecreynBaeT
MOJIy4YeHHUE NPEACTaBICHUS O UENAX, COACpKaHUHU, OOIIeH cTpaTeruu
00y4eHMs, BOCIUTAHUS U PA3BUTHUS 00YUAIOIINUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OTpE/ICJICHUE: TPHUHIIUIIOB CTPYKTYPUPOBAHUS W TMOCJIEI0BATEILHOCTH
W3YUYCHUsI y4EeOHOro marepuana, KOJWYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTEPUCTHK; TOJIXO0JI0B K (DOPMHUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O00pa3oBaTEIbHBIX TOCTIKEHHM OOydaroluxcs B
paMKax WTOroBOW arrectaniii B (OpME E€IUHOTO TOCYIapCTBEHHOTO
HK3aMEHa MO XUMHUH.

[Iporpamma ajist yrinyOn€HHOTO U3yYeHUSI XUMUU:

e YCTAaHABJIMBACT WHBAPUAHTHOE NPEIMETHOE COJAEp)KaHue, 00s3aTeIbHOe
JUIsT W3Y4YEHUsT B paMKaxX OTICNbHBIX Mpoduiei, mnpeaycMaTpuBaeT



pacupeneneHue W CTPYKTYPUPOBAaHHME €ro II0 KJaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e aéT NMpPUMEpPHOE paclpeiesieHue Yy4eOHOro BPEMEHH, PEKOMEHIYyEeMOro
JUISI U3yYEHHUSI OTACIIbHBIX TEM;

e TMpejsiaraeT NPUMEPHYIO I[OCIIEJOBATEIbHOCTh M3YyUYEHHS Y4YeOHOro
MaTepuaia ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEPIPETALHUIO LIeJIel U 3a7a4 U3y4eHHUs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUsA, COACP)KATEIBLHON XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3yJIbTAaTOB OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHON
MPOTPaMMBbI CpeaHero o011ero oOpa3zoBaHUs (JIMTUHOCTHBIX,
METaIpeMETHBIX, NPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENIbHBIX ~ JACMCTBHI  00ydYaromerocs IO OCBOCHHUIO
coJiepKaHUs IIpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIHKAM B IMporpamMMme MO XUMHUHU MPEeayCMOTpEHa
IPEEMCTBEHHOCTh C€ OOy4Ye€HHEM XUMUUM Ha YpPOBHE OCHOBHOIO OOUIETO
oOpa3oBaHusl. 3a MpeaeaamMy yCTaHOBJICHHOM IPOrpaMMOii IO XUMHUH 0053aTeIbHON
(MHBapHAHTHOW) COCTAaBISIONICH CoOJEpKaHUS Y4eOHOro mpeaMera «XUMUs»
0CTaéTCsi BO3MOXKHOCTH BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpas JOJKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQuiIsi O0ydeHHUS.

B cootBerctBuM ¢ koHuentyanbHsIMM nosioxkeHusmu PI'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro u yriayOJn€HHOrO YpOBHEH B cHCTEME
muddepeHupoBaHHOTO OO0yYEHHUSI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YIIYOJNEHHOrO U3Yy4YEHHUsS HAMNpaBlIeH Ha peau3alfio
IPEEMCTBEHHOCTH C MOCIEAYIOIIUM TAIOM OJYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax HW3y4YEHHUs CIELUUAJbHBIX ECTECTBEHHO-HAYYHBIX W XHUMHYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 Mpo(dhecCHOHATBFHOTO 00pa30BaHuUs.
B 1ol cBs3u nU3ydeHue npeaMera « XMMHUS» OPUEHTUPOBAHO MPEUMYILECTBEHHO
Ha paclIMpeHHue U YIIIyOJICHHE TEOPETHYECKOM M MPaKTUYECKON MOATOTOBKHU
oOyyJaronuxcsi, BBIOpaBIIMX ONPENEAEHHBIN NMPOpUIL 00y4YeHHs, B TOM YHCIIE C
NEPCIIEKTUBOM  MOCIEAYIOMIET0 TMONMYYeHHs] XHMHUYECKOro OOpa3oBaHHs B
opranmzanusax mnpodeccuoHaibHOro oOpa3zoBaHus. Hapsany ¢ 3tuM, B cBete
tpeboBanuit ®I'OC COO k 1IaHUpyeMbIM pe3ysibTaTaM OCBOCHHsS (eepaibHON
o0pa3oBaTenbHON MPOrpaMMBbI CPETHETO OOLIEro 00pa30BaHUs U3YUYEHUE MpeIMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCIUTAHUS U COLMAIBHOTO
pa3Butus oOydaroumxcsa, Ha (OPMHUPOBAHHME Y HHUX OOIIEUHTEICKTYalIbHbBIX
yMEHUHN, YMEHHI pallMOHAIHM3allMd y4eOHOTO TpyJa M OOOOIIEHHBIX CIIOCOOOB
NEeSATENHHOCTH, UMEIOIINX MEXAUCIIUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.



CocraBngomuMy mpeaMera «XUMHUsS» Ha YpPOBHE YriayOlEHHOTO U3y4deHUs
SBIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun noaxoaoB K 0TOOpY M CTPYKTYPHOU
OpraHu3allMd COJEpP)KaHMUS 3TUX KypCcOB B IpOrpaMMe IO XHMHUHU 3a OCHOBY
npuHATH ojoxeHuss PI'OC COO o paznmuumsx 6a30BOro M yriyoJIEHHOTO yPOBHEH
W3YUYEHHUS TIPEIMETA.

OcHoBY conepkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIHOCTb MPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CHUCTeMa
3HAHUM TOJydYaeT ONpPENEIEHHOE TEOPETUYECKOE JIONOJIHEHHE, IO3BOJISIONIEE
OCO3HaHHO OCBOMUTH CYIIECTBEHHO OOJIbIINNA 00BEM (haKTOJIOTUYECKOTO MaTepHaIa.
Tak, Ha yriayOn€HHOM YpOBHE HW3Y4YEHHs IMpeaMera obecredeHa BO3MOXKHOCTH
3HAYUTEIBHOIO YBEIMYECHUS 00BEMA 3HAHUI O XMMUUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PaCUIMPEHUs U yriyOJaeHus MpeACTaBIeHUI O CTPOCHUN
BEIIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTAX NPOTEKAHMS pPEAKLUH,
paccMaTpUBaEMbIX C TOYKH 3PEHUS XUMUYECKOM KHHETHKHA W TEPMOJHHAMUKHU.
N3yuyenue nepuonnyeckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHYECKHX
3JIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTPOGHHMH aToMa. XHUMHUYECKass CBSI3b OOBIACHAETCA C TOYKH 3pPEHUs
SHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U pa3pyIICHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUIOB peakuuid JOMOJHSETCS
(GbopMHpOBaHMEM TMPEJICTABICHUNA 00 3IEKTPOXMMUYECKHX Mpoleccax U
3JIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XUMHUH NpU
PacCMOTPEHMH PEaKLMOHHOM CHOCOOHOCTH COEAMHEHUN ynensieTcss ocoloe
BHHUMAaHHE BOIpPocaM 00 3JIEKTPOHHBIX 3P deKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PeaKIUi.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHUE KYyPCOB XUMHH YI1yOJaEHHOTO
YPOBHS U3y4€HUs JJI KJIACCOB OMpPeIeIEHHOT0 poduiis (TJIaBHBIM 00pa30oM Ha MX
CTPYKTYpPY M XapakTep IOMNOJHEHHH K OOIIeld CHUCTeMe IPEIMETHBIX 3HAHMM)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMeThl. Tak, Hanmpumep, B COAEpKaHUU
npeaMeTa AJid KJIAacCOB XMMHUKO-(pu3nyeckoro npoduss 0oibiioe 3HadeHue OyayT
MUMETh 3JIEMEHTHI YUeOHOro Marepuana rno oomeit xumuu. [lpu nzyyenun npeamera
B JIaHHOM CJIy4ae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IIO3HaHUA,
OOIITHOCTH 3aKOHOB M TEOPUH B XUMHUU U B QU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekyIsipHasi TeOpusi B PU3UKE), 3aKOHBI COXPAHEHUS] MACChl U DHEPTUH, 3aKOHbI
TEPMOJIMHAMHUKH, DJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B cOAEpXKAaHUM TMpeaMeTa JUIsl KIACCOB XUMUKO-
Oouosorndeckoro mpoduist OONbIINA YACIbHBIA BeC OyJeT UMETh OpraHHuYecKas
xumusi. B 3ToM ciryuae npenocTaBiasieTcsi BO3MOKHOCTD ISl 00jiee 00CTOATETLHOTO



PACCMOTPEHUSI XUMUYECKOW OpraHU3aluy KJIETKA KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K MPUMEpY, TaKHE€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JIUTIUAJIBI, OCJIKU, YTJIEBOAbI, HYKJIECHHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHUS O
COCTaBE M CBOMCTBAaX MPEJICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB
CIIy’KaT OCHOBOHW MJisi M3Y4YEHHS CYITHOCTH MPOIECCOB (POTOCHHTE3a, IBIXaHUS,
MULIEBAPCHHUS.

B nnane ¢dopmupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
00I1IeHaYYHBIX METOJOB MTO3HAHUS U OIbITA MPAKTUIECKOTO0 MPUMEHEHUS HAyYHBIX
3HAHUW H3y4YeHUE MNpeaMera «XUMHUsS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C yUeOHBIMH MPEIMETAMHU.

[Ipu n3yuenuu yueOHOro npeamera « XuMus» Ha yriryOJIEHHOM YPOBHE TakKe,
KaK Ha YpOBHE OCHOBHOI'O M CpPEeAHEro 00IIero oopazoBanus (Ha 6a30BOM YpOBHE),
3a/jayeil MEepBOCTENEHHON 3HAYMMOCTU SBJsieTCd (OPMHPOBAHHE OCHOB HAyKHU
XUMUU KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUICCKOM JACATEIHPHOCTH
YEeJIOBEKA Y OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemenue aton 3agaum Ha
yrayOoNnEéHHOM YpOBHE M3YYEHHs IMpeAMeTa MpeanosiaraeT peaju3aluio TaKhX
LeJIeH, Kak:

e (OpMHpOBaHHE MPEJACTABICHUN: O MaTepUalIbHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiu B oOecrnedyeHuu
YCTOMYMBOTO  pa3BUTUSA  YEJOBEYECTBA: B  PEHICHUH  MpoOJemM
9KOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB SHEPIUH, B
o0ecrieueHnr PalMOHAIBLHOTO TMPUPOJIONONIb30BaHUs, B (POpMUpOBaAaHUU
MHUPOBO33pEHUsI U OOIIEH KyJbTYphl UYEJIOBEKa, a TAKXKE DIKOJIOTHUYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO Y PUPOIHOM CPEJIE;

* OCBOEHHE CHCTEMbl 3HAHHUM, JIEKAMMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUpa: GyHIAMEHTAIBHBIX
IIOHATUM, 3aKOHOB U TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUSI XUMHUYECKUX PEaKlHil, o
XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mUX
HayYHBIX IPUHLIHANAX XUMHUYECKOTO MPOU3BOJICTBA;

* (opMupoBanue y oOyyJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KITFOUEBBIX HJICH U TPOOJEM COBPEMEHHOW XUMUU, HJII OOBSICHCHUS U
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PaMOTHOTO PEIICHHs TPOOJIeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,



aHaJIM3a U OIICHKH C TIO3UIIMH SKOJOTUIECKON O€30TTaCHOCTH TIOCTICICTBUN
OBITOBOM ¥ TPOU3BOJICTBEHHOW MICSITEILHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMHYECKHUM IPOU3BOJICTBOM, UCIIOIb30BAaHUEM U IIEpPEepabOTKOM BEIIIECTB;

e ynIyOJIeHUE IPEICTABICHHI O HAYYHBIX METOaX MMO3HAHMUS, HEOOXOIUMBIX
VIS TPUOOPETCHHUST YMEHUH OpPUEHTHUPOBATHCS B MHPE BEIICCTB W
OOBSICHEHUSI XUMUYECKUX SIBJICHUW, HWMEIOMIMX MECTO B MPHUPOAE, B
NPAKTHYECKOM eITeIbHOCTH U MOBCEIHCBHOM KU3HHU.

B mmane peamu3anuy MepBOOYECPEIHBIX BOCIHMTATEIBHBIX W Pa3BUBAIOIINX
(YHKIMH TEJIOCTHOW CHCTEMBI CpPEeIHEro oO0Iero oOpa3oBaHHS MPH HU3YYCHHUU
npeaMeTa  «XUMUS»  Ha  YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTB
IPUOOPETAIOT TAKHUE TIETH U 3a/1a49H, KaK:

e BOCIHTaHUEC YOSKIEHHOCTH B IO3HABAEMOCTH SBJICHUN MPUPOIHI,
YBaXEHUS K TMPOIECCY TBOPYECTBA B O0OJACTH TEOPETHYECCKUX U
NPHUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,

e pa3BUTHE MOTHBAIMM K OOYYEHHIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHWIO  HAa  OCHOBE  yCBOCHHS
001I1e9YeI0BeueCKIX 1IEeHHOCTEH;

e Ppa3BUTHE MO3HABATCIILHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUECKHUX
CIOCOOHOCTEH oOydaromuxcsi, (OPMUPOBAHHWE y HHUX CO3HATEIHHOTO
OTHOIICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHOM MpodheCcCUOHAIBHON U OOIIECTBEHHOM JIeITeIbHOCTH,
OTBETCTBCHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

e (QopmMupoBaHHWE YMEHHUH W HABBIKOB Pa3yMHOTO MPHPOIONOIL30BaHUS,
pa3BHUTHE YKOJIOIMYECKOM KYJIBTYphI, MPUOOPETEHHE OIbITA OOIICCTBEHHO-
MOJIE3HOM IKOJIOTMYECKOMN AEATEIBHOCTH.

OO1iiee 9nCiI0 9acoB, MPEAYCMOTPEHHBIX JIJIS M3yUCHUsST XUMUW Ha yTiTyOJIeHHOM
YPOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gacon: B 10 kmacce — 102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeIo).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHUMN.

[IpeameT u 3HAYCHNE OPTAaHUIECKON XUMHH, TIPEACTABICHUE O MHOTOO0pa3nun
OPraHUYECKUX COCIUHCHUN.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
cocTosiHUA. BajieHTHbIE BO3MOXXHOCTHM aToMa yriepojaa. XUMHUYECKas CBS3b B
OpTraHUYECKUX COCTUHEHUSX. TUnbl ruOpuan3alui aTOMHBIX OpOUTaIeH yriepoa.
Mexanu3Mbl 00pa30BaHUsS KOBAJICHTHOM CBSI3M (OOMCHHBIM HM  JIOHOPHO-
aKIENTOPHBIN). TUMbl TEpeKpbIBaHUS ATOMHBIX OpOUTaneil, G- W T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHas cBsi3b. CocoObI pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiectB. [loHsTHe o cBOOOJHOM paaukaine, Hykileoduie u
anexTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHuit A.M. bytinepoBa u
COBPEMEHHBIE MPEACTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUX CcoeAMHEHUU. MomneKkylsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CrpyktypHble (QOpMyibl pa3IMYHBIX BHJOB: pPa3BEPHYTasi, COKpali¢HHAas,
ckenetHas. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIyKTUBHBIN
U ME30MEPHBIN 3PDEKTHI).

[IpencraBnenre o kiaccupukalMu OpraHUYecKux BemiecTB. [loHsTHe O
(¢yHKUHOHANBHOU rpynmne. I'omosorus. I'omonoruueckue psinbl. Cucremarnueckas
HOMeHKatypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHblE Ha3BaHUS
OT/EJIbHBIX MTPEICTABUTEINCH.

OcobeHHOCTH U KJiacCcU(PUKAIMS OpPraHUYEeCKUX peakiuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB M HMX MPEBpALICHUNA:
O3HaKOMJIEHHE ¢ 00pa3IiaMu OpraHNnYECKUX BEMIECTB U MaTEepHalaMy Ha UX OCHOBE,
OTBITHI 1O MPEBPALIEHUI0O OPTaHUYECKUX BEUIECTB NMPHU HAarpeBaHUU (IUIABIICHUE,
00yIrJIMBaHHE W TOPEHHE), KOHCTPYUPOBaHUE MOJEJeH MOJEKYJ OpPraHUYeCKHUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. ['omonornueckuil ps ankaHoB, o01mias ¢popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp’-
rudopuau3alys aTOMHBIX OpOuTaniel yriaepoja, o-cBsi3b. dusmueckue CBOMCTBA
AJIKaHOB.



XWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKUUU 3aMEUICHUs, HW30MEpU3aluH,
JNETUAPUPOBAHUS, IUKIN3ALNKN, TMPOJIN3a, KpEKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIUI PAUKAIBHOIO 3aMEILICHHUS.

Haxoxnenue B npupoae. CriocoObl NOTyYeHUs U IPUMEHEHNE aJTKaHOB.

Huxnoankanel. O6mras ¢popmyiia, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHHUS U XMMUYECKUX CBOMCTB MaJIbIX (IIMKIJIOMPOIIaH, IUKI00yTaH) U OOBIYHBIX
(LIMKJIOMEHTAaH, HUKIIOTeKCaH) [UKI0aNKaHOB. CIIOCOOBI MOTyYEHUs! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['oMoyiorudeckuil psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DIIEKTPOHHOE M POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI JIKEHOB, SP-TUOPHIM3aIIUs
aTOMHBIX opOuTaneit yriepona, 6- U m-cBsi3u. CTPYKTypHasi U TeOMeTpUYecKas
(umc-tpaHc-) uzomepus. Ousnyeckue cBOWCTBa AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuy IPUCOEIUHEHHUs], 3aMEIICHHUS B O-IIOJIOKEHHWE IPHU JBOWHOU CBS3H,
nonuMepusanuu u okuciieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIy4YEHUS U IPUMEHEHHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbIC, 30JIMPOBAHHBIE,
Kymynuposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX IUEHOB, 1,2- u 1,4-npucoennnenue. [lonmmmepusanms conpsykEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHHUE alIKaIueHOB.

Anxunbl. ['oMonoruyeckuii psii alKMHOB, 0011as popmyiia, HOMEHKIATypa U
U30MEpHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKHWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoga. @uU3nyeckue CBOMCTBA aJKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIUN ITPUCOCANHEHNS, TUMEPU3ALMN U TPUMEPU3ALINH,
OKHUCJIeHUA. KUCITOTHBIE CBOMCTBA aJJKUHOB, UMEIOIINX KOHIIEBYIO TPOUHYIO CBS3b.
KauectBennsie peakuuu Ha TpOHHYIO CBsI3b. CrocoObI MOMyYeHHs] U IPUMEHEHUE
AJKAHOB.

ApomaTtuueckue yrieBoJaopoasl (apeHsl). ['omonoruyeckuii psiji apeHoB,
oOmtast popmysa, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DU3WYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMelIeHUsl B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJMKale, pEeakUud NPUCOCAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUSHTUPYIOMIEM JEHCTBUHM 3aMECTUTEICH B
OCH30JbHOM KOJIBIIE Ha MpUMEpe aJKWIbHBIX pPAJUKaIOB, KapOOKCUIHHOH,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIBI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepuszanus ctuposia. CrnocoObl NOTydYeHHs U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOIOB.

[Tpuponnsiii ra3. IlonytHsle HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamenHbIi1 yrons u npoaykTsl ero nepepaborku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKH), pU(DOPMUHT, TUPOIHU3.
[IponykThl nepepaboTku HEPTH, UX IPUMEHEHUE B IPOMBILIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEKY Pa3TMYHBIMU KJIACCAMU YIJIEBOJOPO/IOB.

DIJIEKTPOHHOE CTPOEHHE TaJOTCHIIPOM3BOJAHBIX YIJIEBOIOPOAOB. Peakuun
3aMEUIEHUs] TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPylIy, LIHAHOTPYMIY,
amuHOrpynmy. JleiicTBMe Ha TaJllOr€HIPOU3BOJHBIE BOJAHOTO M CIHUPTOBOIO
pactBopa wWENOYM. B3auMOAENCTBHE AUTAJION€HAIKAHOB C MAarHUEM M IMHKOM.
[TonsaTHe 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSAX. Hcnonp3oBanue
TJIOTCHIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHHKE H TPH CHUHTE3E
OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJIbI HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yriaeBoJOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeurBaHWE OPOMHON WIH
MOJHOM BOJBI, pacTBOpa IMEepMaHraHaTa Kalids, B3aUMOJICUCTBUE allETWIIEHA C
aMMUaYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApy)KeHUE
yriiepoja v BOAOPOJa B OPraHMYECKHUX BELIECTBAX, OJyYEHNE ITUICHA U U3YUEHHE
€ro CBOMCTB, O3HaKOMJIeHHE C KoyuekiusaMu «HedpTts» u «Yromawsy», ¢ oOpasnamu
MJIACTMACC, Kay4yKOB M PE3WHBI, MOJICIMPOBAHUE MOJIEKYJ YTJIEBOAOPOJOB H
raJoOreHIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucsiopoaconepskamue opraHu4ecKue coeJMHeHH.

[Ipenenvubie omHOaTOMHBIE cnupThl. CTpoeHue MosieKyn (Ha mpumepe
METaHOJIa W 3TaHona). ['oMonorumueckui pdan, obmas QopMyna, u30Mepus,
HOMEHKJaTypa " kiaccudukamus. Dusudyeckne CBOWCTBA  MPEeTbHBIX
OJHOATOMHBIX CHUPTOB. BOOpOIHBIE CBSI3M MEXKIY MOJIEKYJaMHU CIHPTOB.
XHUMHUYECKHE CBOWCTBA: PpEAKUUM 3aMEUICHUs, JETUJIpaTallH, OKHUCIICHUS,
B3aUMOJICCTBUE C  OpPraHMYeCKMMHU W  HEOPraHUYECKUMHU  KHUCIOTaMH.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CITUPTHL. J[€fCTBUE 3TaHONA U METaHOJA
Ha opraHu3M uesioBeka. CrnocoObl MOTYy4YEeHUST M MNPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢upel, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH (PU3NYECKUX U
XAMUYECKUX CBOMCTB.

MHOroartoMHbl€ COUPTHI — OSTWICHIVIMKOJIb W TIHLEPUH. DPusnyeckue u
XMMHUYECKUE CBOMCTBA: PEAKIIMU 3aMELIEHHUs], B3aUMOJACHUCTBUE C OPTAaHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTaMH, KAayeCTBEHHAs pEAKUHUs Ha MHOTOAaTOMHBIE
criupthl. [IpencraBieHne o MexaHU3ME peaKIUi HYKICO(DHIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm desoBeka. C(CnocoObl MNOJYyYEeHHUS W TNPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIbI H
oenzonibHOTO sifpa. duszmueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosn. TokcM4HOCTh ¢eHoa.
Crnioco6bl ostyueHus 1 npuMenenue genosa. GenondopmanbaeruaHas cMoJa.

KapOoHunbHbIE COEIMHEHUS] — AJIbJICTU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynnbl. ['oMonoruueckue pszibl aabJerU0B U KETOHOB, OO0mIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. DuU3NueCKHe CBOWCTBAa AallbJIETHAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OkucieHue alpJeTUJIOB, KAaYeCTBEHHBbIE peakiuu Ha anpaeruabl. CrnocoObl
MOJIyYEHUs ¥ IPUMEHEHUE AJIbJIETHU/IOB U KETOHOB.

OnHOOCHOBHBIE MpeieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. 30Mepus u HOMeHKIIaTypa. Pu3ndeckue cBOMCTBa
OJIHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakius >TepudUKalUd, PEaKIUH C Y4acTHEM YIJIEBOJAOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOWMCTB MYpaBbMHOM KHCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCIJIOT: CT€apHHOBAas, MaJIbMUTHUHOBAs, OJEUHOBAsS, JIUHO/IEBAS,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, odmas Qopmyna, uzoMepuss u
HOMEHKIaTypa. Pu3nuecKkue W XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW U
HIEJIOYHOM cpefe.

Kupswi. Ctpoenue, GU3NIECKUE W XUMUIECKHUE CBOMCTBA KUPOB: TUIAPOIU3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HEIpPEEIbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/Ie.

MEI1a KaK CONM BHICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTuka yrieBoioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U monucaxapubl). MoHOcaxapuapl: TIIOK03a, (GPyKTO3a, TrajmakTo3a, pubo3a,
ne30Kcupr003a. PU3MYECKUE CBOMCTBA M HaxOXXJACHHE B Ipupoje. DOoToCHUHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albIAETUIHON
IpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
nakto3a. BoccTaHaBiMBarolre U HEBOCCTaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonrucaxapuapl: kpaxman,
JIMKOTEH U 1eunono3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOIeHa H
HEJUTI003bl.  DU3MYECKHME CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3(pupoB 1eittoiao3sl. [lonsrue o0
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIENK).



DKCIEpUMEHTANIbHBIE METOJbl M3YyYEHUS BEUIECTB M HMX IPEBPALICHUNA:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHMCJICHUE 3TUJIOBOIO CIUPTA B aJIbACTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHUE STUJIOBOIO CHUPTA JAMXPOMATOM Kaiausi (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJIbJETUlIbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u ruppoxcuaom meau(Il)), peakius riaunepruHa ¢ THAPOKCHIOM
meau(Il), xumMuueckre CBOMCTBA pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJIEHCTBUE
pacTBopa riatoko3sl ¢ ruapokcuaoM menu(Il), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
peIeHne JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «CrmupTtel ¥ (EHONBDY,
«Kap6oHoBbie KUCITOTHI. C0XKHBIC (PUPHD».

A30TCoaep:Kale OPraHnvecKre CoeInHEeHU .

AMUHBI — OpraHUYeCcKHe MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudaTuyecKkue W apoMaTHYECKHUe; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenue moiiekys, obmas ¢gopmyina, W30oMepusi, HOMEHKIATypa U (husudeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJAECHCTBHE IEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Con aJIKWJIaMMOHUS.

AHWIVH — IPEACTABUTENIb AaMUHOB apOMATUYECKOT O psifa. CTpoeHne aHUIMHA.
B3auMHOe BiMsHHWE Tpynm aroMoB B Mojekyne aHwinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUs] U TpUMEHeHHe anudaruuyeckux aMuHoB. l[lonydenue aHwiInHa U3
HUTPOOEH301a.

AmuHokucnoTel. HoMeHnknaTypa u uzomepusi. OTaeNbHbIe IPEACTABUTENHN Ol
AMUHOKMCIJIOT: TJIMOWH, ajaHuH. @Du3nyuecKhe CBOWCTBA  aMUHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHHUM, peakIusl MOJMKOHACHCAIMK, OOpa30BaHWE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOIU3 IENTUIOB.

benku kak npupoansie nonumepsl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypaIus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

DKCNEPUMEHTAIbHBIE METOJbl M3YyUYE€HUS BEHIECTB M HX NPEBPAIICHUN:
pacTBOpeHHE OENKOB B BOJE, JACHATypamus OENKOB NMPU HArpeBaHHUH, I[BETHHIC
peaknmu Ha O€NKH, pelieHWe OKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaM
«A3oTconepKalre OpraHn4ecKiue CoOeTMHEHUs» U «Pacro3HaBaHUE OPraHUYECKHUX
COCIMHEHUN).

BbicokoMoJIeKYJISIPHBIE COeIMHEHMS.

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALIUN, CPEAHSST MOJICKYJISIpHAs



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

[Tonumepubie Mmatepuansl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIMIIEH,
NOJINBUHWIXJIOPU, TMOJUCTUPOJ, MMOJMMETHIMETAKPWIAT, MOJUKApOOHATHI,
nonvdTUICHTepedTanar). YTunusamus 1 nepepadoTka miacTukKa.

DI1acTOMEpHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CUIIUKOHBI. Pe3nHa.

BonokHa: HaTypaigbHble (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTABCaH).

[Tonumepsbr CHEUUATIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
AJIEKTPOIPOBOISAIINE MTOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEIIECTB W HMX IPEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnrlie 3agaun.

Haxoxnenne MmonekyiasipHOd (GOpMysIbl OpPraHMYECKOro COEAUMHEHUS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXO0KAEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOT0 COETUHEHHs 0 Macce (00BEMY) MPOIYKTOB CrOpaHus,
0 KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU W/UITU UCXOTHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJibl OPraHMYECKOrO BEIEeCTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WMJIM CIIOCOOOB MOJYYEHHMsI, ONPEIEICHUE 0N
BBIX0JIa IPOAYKTA PEAKIUHU OT TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peannzanust MeXnpeIMETHBIX CBA3EH MPHU M3YUYECHHH OPTraHMYECKON XUMHU B
10 kjacce ocylIecTBIAETCS 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSATUW, TaK MW TOHSTUH, MNPUHIATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01re ecTeCTBEHHO-HAYUYHBIE MMOHATHA: SBIICHUE, HAYYHBIN (DaKT, rUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJCHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

®dusuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
HHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOe€ COCTOSHUE
BEIIECTBA, (DU3UYECKUE BEIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Mmacca.

buonorusi: kierka, opraHu3M, OIKOcuUcTeMma, Ouocdepa, MeTadbOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpOoHBI TUN MHUTAHUA, OpOXKEHUE,
dboTocuHTe3, nbIXaHWe, OENTKH, YIJIEBOJbI, >KUPBI, HYKICHHOBBIE KHUCIOTHI,
(bepMEHTHI.



['eorpadusi: mone3nsie UCKOMaeMbI€, TOTUIUBO.
TexHOonorusA: NHUILEBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOIO IUTAHUI,
MOIOIIUE CPENICTBA, MATEPHUATIBI U3 UCKYCCTBEHHBIX U CHUHTETUUYECKHUX BOJIOKOH.

11 KUIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0OCHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUYEeCKUil snemeHT. M3oromnel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE UHMCJIA. DHEPIeTUUECKHE YPOBHU U
noaypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanuss XuMHUeCKUX 3JIEMEHTOB (s-, p-,
d-, f-snmemenTh). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DNeKTpOHHBIE KOH(QUTYpAIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30Y>XIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(QUTYpallMd HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepnoanueckuit 3akoH U Ilepronnueckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBaA3b NEPUOAUYECKOTO 3aKOHA M llepronnueckon cucTemsl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEU CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEILIECTB IO IPYIIIAM U IEPUOJaM. 3HAYCHHE IEPUOANIECKOTO
3akoHa J[.1. Menaeneena.

XuMHYECKasi CBS3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAS,
MeTayunyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [1osIpHOCTD, HAIPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KpaTHeie cBs3u. BomgoponHas CBA3b.
MexXMONEKyYJISIpHbIE B3aUMOICCTBUS.

BajleHTHOCTP ¥ BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOEHHEM (Ha NMPUMEpPE COECIAUHEHUN
3JIEMEHTOB BTOPOTO MIEPHOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTAaB KOMILJIEKCHOTO HOHA:
KOMILJIEKCOOOpa30BaTeb, JMUIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUU.
[TonsiTHEe O KOOPIMHATMOHHON XUMHUH.

BemiectBa  MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO  CTpOoeHHus.  Turbl
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHeix cucremax. Mctunubie pacTtBopsl. [lpencraBienue o
KOJUTOUJHBIX pacTBopax. CrmocoObl BBIPAXEHHUS KOHIIEHTPAIlMM PACTBOPOB:
MaccoBas J0JI1 BEUIECTBA B PAaCTBOPE, MOJIIpHAs KOHLIEHTpauusa. HacelleHnnusie u
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. TpHUBUANbHbBIE
HAa3BaHMUsI OTIEIBHBIX IIPEACTABUTENICH HEOPTAaHUYECKUX BEIIECTB.



Knaccudukanus XuMHUYECKUX peakiuii B HEOPTaHMYECKOW U OpPraHUYeCcKOou
XUMHH. 3aKOH COXPAaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS W NPEBpALICHUS
SHEPIruu MPU XUMUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPABHEHHS.

CKOpOCTh XUMHUYECKOUN peakIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['omoreHHble U reTeporeHHbie peakuuu. Katanus u katanu3aTtopsl.

OGpaTuMble 1 HEOOpaTHUMBbIE peakIMu. XUMUYECKOe paBHOBecue. KoHcTranTa
XUMHUYECKOro paBHOBecus. DakTopbl, BIMSIONIME HA IOJO0XKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPAMHA BEUIECTB, YUYACTBYIOIIUX B
peakumu. [punmun Jle [larense.

Onektponutuyeckass gucconuarnusi. CuibHble W cJIa0ble DJIEKTPOJIMUTHI.
Crenenp aucconmanuu. Cpena BOJIHBIX PAaCTBOPOB: KHCIOTHAs, HEUTpayibHas,
miesniouHas. Bonoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  (CTeneHb  OKHUCIICHHS.
Okucnurtenb M BOCCTaHOBUTENb. Ilpomecchl OKHCIEHHS W BOCCTAHOBJICHUS.
Baxnelnime OKUCIUTEIM U BOCCTAHOBHUTENIHM. MeToa »JIEKTpOHHOTO OarnaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHUS BEUIECTB M HMX MPEBPALCHUA:
pa3lioKEHHE TEPOKCHUJA BOJIOPOJAa B IMPUCYTCTBUM KAaTaIM3aTOpa, MOJAEIH
KPUCTALTMYECKUX PEIIETOK, IPOBEJCHNE PEAKIIU HOHHOTO 0OMEHa, OIpe/ieiicHre
Cpeabl PacTBOPOB C TMOMOIIBIO WHJIMKATOPOB, M3YYECHHUE BIMSHUS PaA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOH PpEAKIMU | TOJOKEHUE XHUMHYECKOTO
paBHOBECHSL.

Heopranuueckass xumMmus.

[Tosoxxenne HemeTaiuioB B [leproindyeckoi cucTeMe XUMUYECKUX JIIEMEHTOB
JI.. MenneneeBa 1 OCOOCHHOCTH CTPOCHMSI UX aTOMOB. DU3MUYECKHE CBOICTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIOpoa, cepbl, hocdopa u
yIJIEpOJIa).

Bonopoa. Ilonydenue, ¢uznueckue M XMMUYECKHE CBOMCTBA: pEaKIMU C
METaJlJIaMU ¥ HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuasl. TormnuBHbIE
3JIEMEHTHI.

lanmorensl. Haxoxaenue B mpupojie, cocoObl MONy4YeHUs, (U3NUYECKHE U
XUMHYECKUE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxkHeline KUCIopoaCcoAepKaIINe
COeIMHEHHUs rajoreHoB. JlabopaTopHble M MPOMBIIICHHBIE CMOCOOBI MOJYy4YCHUS
rajgoreHoB. [[pumeHeHune raJoreHoB U UX COCIMHEHHUI.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYEHHS
Kuciaopoaa. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUIBI U TEPOKCUIBI.



Cepa. Haxoxaenue B TpHUPOJE, CHOCOOBI TMONy4YeHUs, (U3HYECKUE U
xumuyeckue cBomctBa. CepoBojopona, cyiabuasl. Oxcupn cepbi(IV), okcun
cepri(VI). CepHucTas U cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpumMenenue cepbl U €€ COeTMHEHU.

Azor. Haxoxaenue B mpupojsie, CHocoObl TMOJydeHus, (undeckue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcuabl a3oTa. A30THUCTast U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHHUI. A30THBIE YI00pEHHUS.

®ochop. Haxoxnenwe B mpupojne, CHOCOOBI TMONMydeHUs, (GU3HUYCCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcuasl dochopa, ocdopuas
kuciora u e€ comu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
ya0OpeHus.

Yraepoa, HaxoXJIeHWE B MpUpojAE. AJUIOTPONHbIE  MOJIU(PUKAIIY.
®dusnyeckne W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yronpHas kuciora u eé
COJIU. AKTHUBUPOBAHHBIA yTojib, aacopOuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpoCThIX BEIIECTB, 0OPAa30BAaHHBIX YIJIEPOJOM, U €0
COCMHEHN.

Kpemunii. Haxoxnenne B mpupoje, CrocoObl MomydeHus, (GU3udeckue u
xumudeckue cpoiictBa. Oxcup kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpumeneHue kpeMHuUst U ero coequHeHui. CTeKkI10, ero nojy4yeHue, BUJbl CTeKIa.

[Tomoxenune metamwioB B [lepuoandeckoil cUCTEME XUMUYECKHUX JIEMEHTOB.
OcCOoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOUYEK aToMOB MeTauioB. OOmue
¢dusnueckue cBocTBa MeTawioB. [IpuMeHeHHe METauioB B OBITY M TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUUECKUNM  PsAJl  HampspkeHu  MetawioB.  OOIIue  CrocoOsbl
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPrus,
anektpoMeramutyprus. [lonsarue o xoppo3un MeramioB. CrmocoObl 3amuThl OT
KOPPO3UHU.

O6mass xapakrepuctuka MertamuioB [A-rpynmnel [lepuoanueckoil cucTeMbl
XUMUYECKUX JIeMeHTOB. HaTpuil u kanuii: moyuyenue, GU3nyecKue 1 XUMUIECKUE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mras xapakrepuctuka meTaioB I[A-rpynmer [lepuonnyueckoit crucTeMbl
XUMUYECKUX JJIeMEHTOB. Maruuii u KaJbliMii: TojlydeHue, (U3HYEeCcKue u
XUMUYECKHUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HMX COEIUHEHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUiL: noNydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IIPOCTOTO BEIIeCTBA M €ro coeauHeHud. AM@oTrepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIIEKCHI aTFOMUHUS.



OO6mrast xapakTepucTuka MeTauioB 10004HBIX mnoarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

@u3nYeCcKue U XMMHYECKHE CBOMCTBA XpoOMa U €ro coearuHeHuil. OKCUubl U
ruapokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomatsbl, HX
OKHUCIIUTENbHbIEC CBOMCTBA. [lonyueHne u npuMeHeHue xpoma.

dusznueckue M XUMHUYECKHME CBOMCTBA MapraHila M €ro COEOUHEHHI.
Baxneiiimue coeaunenuss wMapranuma(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranaT kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

duznueckue U XUMHYECKHE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIbI,
ruapokcusbl u conu xenesa(ll) u sxenesa(Ill). [lonydyenne n npuMeHeHHE Kene3a
U €ro CIUIaBOB.

PU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coennuHeHun. [lonydenue u
MIPUMEHEHHUE MEJIU U €€ COEIUHECHU M.

[uak: momyuyeHue, (pu3MUYecKkne W XUMHYECKHE CBOWCTBA. AMMOTEpHBIC
CBOKMCTBA OKCHJIa Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA U €r0 COCINHECHUM.

DKCIEepUMEHTAIbHbIE METOJIbI M3yYEeHHUS BEHIECTB W HMX MpPEBpallCHUN:
U3yueHHe oOpa3lloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, xKene3a, MarHus B
KHCIIOPOJIe, H3y4YEHUE KOJUIeKIUMU «MeTalibl W CIUIaBbD), B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPraHUYECKHE aHUOHBI, KATUOH BOJIOPOIA
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBUE THUAPOKCUIOB AIOMUHHUS M IIUHKA C
pacTBOpaMH KHCJIOT M HIEJOYEH, pElIEHHE KCIEPUMEHTAIbHBIX 3a/1a4 M0 TeMaM
«l"anorensl», «Cepa u e€ coenuHeHUs», «A30T U (pochop U UX COENUHEHUD,
«MeTamibl TJIaBHBIX MOArPYI», «MeTasibl MOOOYHBIX TOATPYIII.

XuMHUS U KU3Hb.

Ponp xumuu B oOecrieueHUM yCTOMYUBOTO pa3BUTHA delioBedecTBa. [loHsTHE
0 HaYYHBIX METO/IaX MMO3HAHUS U METOJI0JIOTUN HayYHOTO uccienoBanus. HayuHble
MPUHIUIIBI OpTraHU3alMl XMMUYECKOT0 MPOU3BOACTBA. [IpoMBbIILIEHHBIE CIOCOOBI
MOJIyYEHHUs] BAXXHEUIIIUX BEIIECTB (HAa MpuUMepe MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBINITIEHHBIE CTIOCOOBI MOTYYECHUS METAIIOB U CIIABOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOLIEN CPEllbl U €ro MociaeacTBus. Ponb xumun
B 00€CIIeUeHUN SHEPTeTUUECKON OE30MaCHOCTH.

XuMusi ©U 370poBbe UesnoBeka. JlekapcTBeHHble cpenactBa. IlpaBuia
HCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUU MEIUIIMHBI.

XvMHusI TIAIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M100aBku. Poib xumuu B
obecrieueHnH MUIIEBOI 0€30MacHOCTH.



Kocmernueckne u mapdromepnbie cpenactBa. beitoBas xumwus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUs MTPenapaToB ObITOBOM XUMHUH B TOBCETHEBHOM KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
0eTOoH).

XuMus B CEIbCKOM X03stiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHaJIbl, KPACKH, CTEKJIIO, KE€paMUKa.
Marepuains! a1 351eKTpoHUKHA. HanoTexHOIOrNN.

Pacuéthrble 3amaum.

Pacuérel: mMacchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO U3 YUYaCTBYIOUINX B PEAKIIUU BELIECTB, MAaCChl
(06BEMa, KoMUecTBa BEUIECTBA) MPOIYKTOB PEAKIIMH, €CJIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIUH, €CIIA OJHO
M3 BENIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOW MACCOBOM JOJEH
PaCTBOPEHHOIO BELIECTBA, MACCOBOM J0OJIM U MOJSPHOM KOHLIEHTPALMM BELIECTBA
B PacTBOpE, A0JHU BBIXOAA MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsI3ed NpU  HM3y4YeHHH OOImed u
HEOPraHU4YEeCKOW XUMUH B 11 Kiacce OCyIIEeCTBISIETCA Y€PE3 UCIIOIb30BAHUE KaK
00IIUX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, MPUHATHIX B OTIEIbHBIX
IIpeaIMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHA: SIBJIEHUE, HAYYHbIN (PakT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(PUKalUs, MePUOJAUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJICINPOBAHHUE.

®dusuka: MaTepusi, MUKPOMHUP, MAaKPOMUP, ATOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIIbl, pPaIMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUN YPOBEHD, BELIECTBO,
Ten0, 00BEM, arperaTHO€ COCTOSIHUME BEIECTBA, WJICAlbHBIA ra3, (usmyeckue
BEJINYMHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: kneTka, opranusm, 3KocucreMa, onocepa, METaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U IIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: XMMUYECKasi MPOMBILIIJIEHHOCTh, METAJULYprus, CTPOUTEIbHbBIC
MaTepuaibl, CEJIbCKOXO3IUCTBEHHOE NPOU3BOACTBO, IMHUILEBASI TPOMBIIUIEHHOCTD,
dapmaneBTUyYeCcKast IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKHUX
IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
IIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YI'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM TMOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUsS BBIICIEHBI CIEAYIOIMIME COCTABIISIIOIIME: OCO3HAHUE
0o0y4aronMMucs POCCUHCKOM TpakIaHCKOW MACHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOMPEICICHUIO; HATMYMEe MOTUBAIIUU K
00y4YeHHI0; TOTOBHOCTh M CIOCOOHOCTh OOyYaroHmIMXcsi pPyKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMU T[OBEJCHUSA, HAIMYWE
IPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKU3HCHHBIC TIIaHbI.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUS TNpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTUYECKON JACSATEIBHOCTU
o0ydJaronuxcst B MpoIecce peaan3aiiui 00pa3oBaTeIbHOMN NeATeTbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TPAKTUYECKON JesSTEeIbHOCTH
oOyyarommxcsi B mpoliecce peain3anur 00pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:k1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSJIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATEIHHOCTHU MPU CO3TaAHUH YUEOHBIX
IIPOCKTOB, PECIICHUH YUYCOHBIX U IO3HABATEIIBHBIX 3a/1a4, BBIMOJTHEHUN XUMHUYECKHIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4yHOMY HaCIEIUI0
OTE€UYECTBEHHON XUMMHHU,

YBOXEHUSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUUYECKOTO
NPWIOKEHUS! XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUINTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
TIOCTOSIHHOTO TPY/Ia YUYE€HBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIETYIONIEM aHATU3Ee
uHGOPMAITIH O TIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOr0 TTOBEICHUS,

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIE C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHUBAaTh CBOE IOBEJACHHWE W TOCTYIIKM CBOMX TOBAPHUINICH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUE€TOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTIKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBb:

MOHUMAaHUSl I[IEHHOCTEH 30pOBOrO0 © 0e30MacHoro obOpasza >KH3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DM3WYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOyroficHUsl TMpaBwil 0€30MacHOTO OOpallleHUs C BelleCTBaMU B OBITY,
ITOBCEHEBHOM KW3HU, B TPYIOBOU JESATEIBHOCTH;

NOHMMAHHUSI LEHHOCTH NPaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJICICTBUN W HETPUSTHS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEI0BATEIbCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JpPyrux BHUAaX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHUYECKUX 3a]ay
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3Yy4YEHUI0 Mpodeccuil pa3InyHOTOo pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU 1€ TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJIbHOW TpPaCKTOPUU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) ’K0J10rH4eCKOro BOCIMTAHMS :

HKOJIOTHYECKHU I1€JIECO00PA3HOTO OTHOIIECHUS K TPUPOJAE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

MOHUMAHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEIbL;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHrs BOIPOCOB PAllMOHAIBHOTO TPUPOIOTI0JIb30BAHMS;



AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJArompHUsITHBIE AKOJOTHUUECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJIM4YUS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMM B TO3HABATEIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpPaKTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH HJCOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

MHPOBO33PEHUSL, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
1 00IIIECTBEHHOMN MPAKTUKH;

MOHUMAaHMS CHeUuUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOpMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWU TpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKJIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUBUJIM3ALHAN: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BayKHOU POJIM B CO3JaHUA
HOBOM 0a3bl MaTepHAIbHOW KyJIbTYpbl, B PEIIEHWU TJI00ATBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIICYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOrHYeCKH KOM(POPTHOM KU3HU KAXKOTO YieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJTyyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUSI JeiaTh 000CHOBaHHBIE 3aKJIIOUCHUS Ha
OCHOBE HayUYHbIX (DAKTOB U UMEIOIIMNXCS JAHHBIX C IIEJIBI0 TTOJIYYEHHUS JJOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus mMpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpECca K MO3HAHUIO, UCCIIEIOBATENLCKOM AEATEIbHOCTH,

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TIO0 XUMHH B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJia B pa3iuyHbIX chepax npodhecCHOoHAIbHOM
NEATETbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS IPOTPaMMBbI [0 XMMUU HA YPOBHE
cpeHero od1ero 0opa3oBaHus BKIOYAIOT:

3HAYUMBbIE IS dbopMHpOBaHUA  MHMPOBO33PEHHS]  OOYydarOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTeMa, HayYHbId (pakT, MPUHIUII, TUIO0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOAEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE Y4YEOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUYarOINXCs;
CITOCOOHOCTH oOyyJarommxcst HCIIO0JIb30BaTh OCBOCHHBIE

MEXKIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4EOHBIC
JICVCTBUA B MMO3HABATEILHOM U COIUAIBHOW MPAKTHUKE.

MeranpeaMeTHbIE Ppe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSITeNIbHO  (popMynupoBaTh M aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNATh LEIU JESATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh IMPH OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUSA:
BBIJICIIATh XAPAKTEPHBIE MPU3HAKHU TMOHSATUM W YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIsd KJIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKLINM;

YCTAHABIIMBATh IPUYUHHO-CIEACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHUE pacCyXJAeHus (MHAYKTUBHBIC, JACAYKTHBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUS,

MIPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XMMUHA CHUMBOJNYECKHE
(3HaKOBBIC) MOJIECIIH, PEOOPA30BHIBATE MOCIIBHBIC TIPEICTABICHUS — XUMUUCCKU
3HaK (CUMBOJI) DJIEMEHTa, XUMHUUecKas (popMyJia, ypaBHEHHE XUMUUECKON peaKIuu
— MpU pElIeHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH



Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS JJI BBISABICHHS XaPAKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a3oBbIe McCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMUYECKHUX
peakiuii;

dbopMyIMpOBATH 1IENU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYJIMPOBAaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
NO3HAHUSA U OCHOBBI AJi1 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CYKJIECHUN;

BJIAJCTh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOMIOJaTh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011IeHHs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOJCIIAaHHON PaboTe;

npuOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM U MPOEKTHOMN
NEeSTENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PEUICHUS MPAKTUYECKUX 3aa4, IPUMEHEHHUIO PA3TMYHbBIX METOIOB
NO3HAHUS.

3) paGora ¢ nndopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX UHMoOpManuu (Hay4HO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTEpHeTa), aHanmM3upoBaTh MHPOPMALUIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYHBOCTb;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TMOUCKE U
orObope wuH(poOpMaIMK, HEOOXOAMMOW JJid BBINOJHEHUS Y4YEOHBIX 3aaad
OIIPEICNIEHHOIO TUIIA,

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (oOpMy  MpeACTaBICHUS
uH(popmaimu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUIECKON
uHpopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIHUYCCKUC CPCACTBA HATI'TLATHOCTH.

KoMMmyHMKAaTHBHbBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBUA:



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKTaeMOii TEMbI B XOJI€ IUAJIOTa U/ WIN
JMCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYIHUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIIUCH pe3yIbTaTOB ITO3HABATCIBHOW JESITCIIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIH COBMECTHO CO CBEPCTHHKAMU TMPH BHITIOJTHEHUN
XUMUYECKOTO DKCIIEPUMEHTA, MPAKTHUECCKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pPeaIu3aiiuu Y4eOHOro MPOeKTa, U (OPMYJIHPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHHUI ITyTEM COTJIACOBAHMS IO3WUIIUNA B
X0J1€ 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

PeryisiTuBHbIE YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenessis €€ Leaud M 3aJaud, KOHTPOJIHMpPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJIrOpUTM JACHCTBUN Mpu
BBIMIOJJHEHMHM Y4E€OHBIX M UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ pexTUBHBIN €MOCOO MX peleHUus C Y4ETOM IMOJYYEHUS HOBBIX 3HAHUHA O
BELIECTBAX U XUMHUYECKUX PEAKILIHSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMoOaHaiu3a |
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ybTaThl OCBOSHUS MPOrPAMMBI 10 XUMHUH Ha YTIIyOJIEHHOM
YpOBHE Ha ypOBHE CPEAHEr0 001Iero o0pa3oBaHusl BKIIOYAIOT clienupruueckue ams
y4eOHOro npeaMera « XUMHUs HaydHbIE 3HAHUS, YMEHUS U CHOCOObI IEUCTBUMN MO
OCBOEHHIO, MHTEPIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JAEATEILHOCTU IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHUIO 3HAHUW B PA3JIMYHBIX y4eOHBIX
CUTyalUsX, a TAKKE B PEaJIbHbIX KU3HEHHBIX CUTyallUsAX, CBA3aHHBIX C XUMueu. B
nporpaMMe IO XUMHUHU TPEAMETHBIE PE3yJbTaThl MPEJCTABICHBl IO TojaM
U3YUYCHHUS.

10 KJTIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuueckas XHUMHS
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MECT€ W 3HAYCHHH OPTraHUYECKON
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIeUeHHUU yCTOMYHMBOIO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKON, SHEPreTUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/IaHUM HOBBIX MATEPUAJIOB,



HOBBIX HCTOYHUKOB SHEPIHH, B oOecrieyeHuu pPalMOHAIIBHOTO
IPUPOAOIIONL30BaHUs, B (OPMHUPOBAHUU MHUPOBO33PEHUS MU OOIIEH KYyJIbTYpbl
YeJIoBeKa, a TAKkKe IKOJIOTUUECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM CpEXE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIINE TOHITHS — XUMUYECKUH SJIEMEHT, aTOM, SIIPO U DJIEKTPOHHAs
obosouka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aToMa, TruOpuau3alus AaTOMHBIX OpOWUTaliel, HWOH, MOJIeKYyIa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (PYHKIIMOHATbHAS
Tpynmna, paaudkall, CTPYKTypHbie (opmynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHas U MPOCTPAaHCTBEHHas (T€oMeTpUuecKas,
ONTUYECKAs), HU30MEpPbl, TOMOJIOTUYECKUN psAll, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUS], MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS; TEOPUH, 3aAKOHBI
(nepuoanueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOCHHUS OPraHUYECKUX
BelecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TOpeBpallieHUuss OHHEPrUM TMPU XUMHUUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHMS, JEKAIIUE B OCHOBE
MOHUMAaHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHUM; MPECTABICHUS
0 MEXaHU3MaX XHMHYCCKHX PEaKIUH, TEPMOAMHAMUYCCKUX W KUHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKAHUsI, O B3aMMHOM BJIMSIHUUA aTOMOB M T'PYIIN aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIi 3¢ dektsl, opuentantsl | u Il pona);
(akToIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU W 0O€30MacHOM
UCIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
JeSATeIbHOCTH YeJIOBEKA, OOIIMX HAYUHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEepadOTKH HEDTH);

c(hOPMHUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOUIUE TOHSTHS MPHU
OMMCAHUM COCTaBa, CTPOCHMS U CBOMCTB OPTaHMUYECKUX COCAMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKuX
BEIIECTB;

COCTaBJIATh YPAaBHEHHUSI XMMHUYECKUX PEAKIMH U PACKPBHIBATh UX CYIIHOCTD:
OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajlaHca JSTUX peakluil, peakuuil HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHECHHUIA,



U3rOTABJIMBATh MOJEIN MOJIEKYJI OPTaHUYECKHUX BELIECTB IS WILIOCTpaLuu
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJJIEKHOCTh M3YYEHHBIX
OpraHMYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne COeIMHEHUH, JaBaTb MM Ha3BaHHUA IO CHCTEMaTHYEeCKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE HA3BaHUS I OTIEIbHBIX
Ipe/ICTaBUTENIed OPraHMYEeCKUX BEIIECTB (3TWIIEH, alleTHIICH, TOJIYOJ, TJIULEPHUH,
STUJICHTJIMKOIb, (eHos, dopmanbAerua, aneTaiblIeruj, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCIJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAS KHUCIIOTBHI,
TJIMIIWH, ajJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBUHHII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUe);

c()OPMUPOBAHHOCTh YMEHHUS ONpPENeNsATh BHUJ XHUMHUYECKOW CBSI3U B
OpraHUYEeCKUX COEIMHEHMSIX (KOBAJICHTHAasT M HWOHHAas CBSI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh MOJOXKEHUSI TEOPUH CTPOCHUs
opranunveckux BemiectB A. M. BytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKUE
U XUMHUYECKHUE CBOMCTBA THUNUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: ATKAHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaINCHOB, AJIKUHOB,
apOMAaTUYECKUX YTJIEBOAOPOJOB, CIUPTOB, aJbICTH]IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB, HUTPOCOEAMHEHUN M AMHUHOB,
AMUHOKHUCJIOT, O€JKOB, yrieBoJ0B (MOHO-, JAU- U  MOJHCAXapHOB),
WUIIOCTPUPOBaTh ~ IE€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMH C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c()OpMUPOBAHHOCTh YMEHUSI MOATBEPKJIATh HAa KOHKPETHBIX IPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT
KPaTHOCTH U TUIAa KOBAJIEHTHOH CBS3U (G- U T-CBSI3U), B3aUMHOTO BIUSHUS aTOMOB
U TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKT€PU30BaTh UCTOYHUKHU YIJIEBOJIOPOIHOTO
CBIpBs (He(Th, MPUPOAHBIN ra3, yTOJb), CIIOCOOBI €T0 MEePepadOTKH U MPAKTUIECKOE
IpUMEHEHUE IPOAYKTOB EPepabOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUI O €CTECTBEHHO-HAayYHBIX
METO/IaxX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUH, IKCIIEPUMEHTE
(pea’abHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE OTIEPAIIUN MBICITUTEIHHON
NesTeIbHOCTH — aHaju3 U CHUHTE3, CpaBHEHHUE, 00O0OILIEHHE, CHCTEMaTH3alluIo,



BBISIBIICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€U — JIJI1 U3YUYEHHUs CBOWMCTB BEUIECTB U
XUMHYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISIBJISATH B3aUMOCBSI3bh XMMUUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0ojee OCO3HAHHOTO TIOHMMAaHHUSl CYIIHOCTA MAaTE€pUaJbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHbIEC 3HAHUS MO OPTraHWYECKONW XUMHUU JIJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOJAUTH PACUETHI IO XUMUUECKUM (HOopMyJiaM
U YpPaBHEHUSM XHMHYECKUX DPEAKIIUN C WCIOJb30BaHUEM (PU3NYECKUX BEIMUNH
(Macca, 00BEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKICHUIO XHUMHYECKON (OopMyIIbl
BEILIECTBA 1O M3BECTHBIM MACCOBBIM JOJISAM XUMHUUYECKUX SJIEMEHTOB, MPOJAYKTaM
CropaHusi, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHAJTU3UPOBATH U OLICHUBATH
C TO3UIUUA  DKOJOTUYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
IIPOU3BOICTBEHHOM JIEATEILHOCTH Y€JI0BEKa, CBA3aHHOM ¢ repepaboTKON BELIECTB,
WCII0JIb30BaTh MOJYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pPElIeHUuN mpolaemM
B CUTYalIUsIX, CBSI3aHHBIX C XUMHUE;

c(OpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IJIAHUPOBATh M TPOBOIUTH
XUMHUYECKUN DJKCIIEPUMEHT (MOJYyYEHUE M HW3YUYECHHE CBOWCTB OpPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIC pEAKIMU YTJIEBOJOPOJOB pPa3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3alady MO PACIO3HABAHWIO OPTaHWYECKUX BEIIECTB) C COOIIOACHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM 00OPYIOBaHUEM,
dbopMyaMpoBaTh 1IENb HUCCJIEAOBAHMS, NPEACTABIATh B pa3indHON (opme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOMI0/1aTh TPaBMIIA YKOJIOTHYECKHU II€JIECO00pPa3HOTO TOBEJACHUSI B OBITY U
TPYIOBOU JEATEIIBHOCTH B IEJNSX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOJIHOM CPENBI U TIOCTUKEHHS €€ YCTOMUUBOTO Pa3BUTHS;

O0CO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBHUSI Ha >KUBBIE OPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1/1K;

aHaJIM3UPOBaTh 1EIECOO00PA3HOCTh MPUMEHEHHS] OPraHUYECKUX BEUIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOUIECHUSI PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHM: OCYIICCTBISATh IIEJICHANPABICHHBIM TOUCK
XUMUYECKON H(POpMALINK B pa3IMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4YHas
JUTEpaTypa, CpencTBa MaccoBoi nudopmaruu, HTEpHET U ApyTrHue), KpUTHISCKU
aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, mepepadbaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass M HeopraHuveckas
XUMUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEpUAIBLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBIIEHUM TPUPOJIBI, O MECT€ W 3HAYECHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUU yCTOMYHMBOIO
pa3BUTHUSI, B pEIICHUU TPOOJEeM SKOJOTHUYECKON, IHEPreTUUeCKON M MHUILIEeBOU
0€30MacHOCTU, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
MCTOYHUKOB SHEPruU, B OOECIEUCHUH PAlMOHAIIBHOTO MPUPOAOINOIb30BAHUS, B
dbopMHUpOBAaHMKM MHPOBO33PEHHS W OOIIEH KyJbTyphl UEJIOBEKa, a TaKKe
9KOJOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO M NPUPOJIHOU
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI 3JIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI,
AJIEKTPOHHAsE 000JI0YKa aTtoma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTanei, HOoH,
MOJIEKYJIa, BaJEHTHOCTb, OJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOHAs),
KpUCTAJIJIMYECKAs] PEIIETKA, XHUMHUYECKash peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMALMS, CTENEeHb JAUCCOIMAINU,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKOUN peakiuu, CKOPOCTh XUMUYECKON peakiii, XUMUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJUTHYECKONW TUCCOLUMAINU, MEPUOAUUECCKUM
3akoH JI.1. MenaeneeBa, 3aK0OH COXpaHEHUSI MAacChl BELIECTB, 3a4KOH COXPAaHEHUS U
NPEBPALICHUS] SHEPTUU MPU XMMHUYECKUX PEAKLHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU SI3bIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIIINE B OCHOBE TOHUMAHUS MPUUUHHOCTH
U CUCTEMHOCTH XMMHYECKUX SIBIICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJEKYJSIPHOM M HaJAMOJIEKYJSIPHOM YPOBHSX;
NPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEAKUHUM, TEPMOJWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XUMHYECKOM pPaBHOBECHUH,
pacTBOpax U JIUCHEPCHBIX CHUCTEMax; (PAKTOJOTHMUYECKHUE CBEJCHUSI O CBOWCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MaCHOM HCIOJIb30BAHUH BAXKHENIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOW MACSITEIBHOCTH 4YeNIOBeKa, OOIIMUX HayYHBIX
MPUHIIAIIAX XUMHUUYECKOTO TTPOU3BO/JICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpPMHUPOBAHHOCTh yYMEHHUSI HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JIJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypaBHEHUH  XHUMHYECKUX  PEaKIUH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OTIPEICTSATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BHJI XMMHUYECKON CBSI3M (KOBaJICHTHAs,
WOHHAs, MeTaJJInYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  peleETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOW PpEImETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIACCU(PUIIMPOBATH: HEOPraHUYECKHE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIUHU MO PA3JIMYHBIM MPU3HAKAM (UHCIIy U COCTaBY
pearupyomux BEHIeCTB, TEIJIOBOMY 3(P(EKTy peakiu, U3MEHEHHIO CTeHeHeu
OKHCJICHUSI JJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTaju3aTopa U JIpyTrue);
CaMOCTOSATENIbHO BBIOMpPATh OCHOBAHMS M KPUTEPUU I Kiaccuukanuu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICT MEPUOIUIECKOTO 3akoHa /.
W. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DJEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XUMHYECKHUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHUOJIOB
[lepuomnueckoir  cucremsr  J[.H. MenpaeneeBa,  UCIONB3yS  IMOHATHUSA
«QHEPreTHUYECKUE YPOBHU», «IHEPreTUUYECKUE TMOJAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSHHS aTOMay;
OOBSACHSATh 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKHUX 3JEMEHTOB U MX
coeauHeHnd 1o nepuogaMm u rpynnaMm Ilepumonmueckoint cucremsr [ N.
MenneneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB JIEMEHTOB HA OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
IIOMOIIBI) YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c(OPMHUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTb: OKHCIHMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOro OanaHca
ATUX pPEaKUui; peakuuid HOHHOrO OOMEHa MYTEM COCTABICHHSI UX TMOJHBIX U
COKpPAalIEHHBIX  WMOHHBIX  yPAaBHEHHWW;  pEakUuMyd  TUAPOJW3a;  peakuui
KOMITJIEKCO0Opa3oBanHusl (Ha MpUMeEpe THIPOKCOKOMIUICKCOB IIMHKA U ATFOMUHUA);



c(OPMUPOBAHHOCTh YMEHHS OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEeaAKIMil ¢ y4éTOM HMX HHEPreTUYECKUX XapaKTePUCTHUK, XapaKTep
U3MEHEHHUS! CKOPOCTHM XHMHUYECKOH pEaKIMH B 3aBHCHUMOCTH OT pa3jIMYHbIX
(GakTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMUIECKOT'O PAaBHOBECHS IO BIUSHUEM
BHEIIHUX Bo3zeicTBuil (mpuniun Jle [larenbe);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEAKIUH,
JeKallie B OCHOBE IMPOMBIIIJICHHOTO TOJIYYEHHUS CEpPHOW KHUCIIOTHI, aMMHaKa,
oOIIre Hay4dHble TMPHUHIMIBI XAMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
IPUMEHEHHUs HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUs] COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUA CHUCTEMOM 3HAHMM O METOAAaX HAYYHOTrO
NO3HAHMS SIBICHUW TPHUPOIbI — HAOMIOJEHNE, W3MEpEeHUe, MOICIUPOBaHNUE,
AKCIIEPUMEHT (peabHBIM M MBICIICHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHSI IPUMEHATh 3TU 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIIEJOBAHUH BEIIECTB
U Uil OOBSICHEHHS] XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPHUPOJE,
PAKTUYECKOM JESITEIbHOCTH YeJIOBEeKa U B TTOBCETHEBHOM JKU3HMU;

c(hOPMHUPOBAHHOCTh YMEHHUSI BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHU C
NOHATUAMU W TPEACTABICHUSMHU IPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO MTOHUMaHUS MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH pPACUYETHl: C MCIOJIb30BAaHUEM
MOHATUN «MaccoBasi JOJIsl BEIIECTBA B PACTBOPE» U «MOJIAPHAS KOHIICHTPALIUS»;
Macchl BeUIeCTBa WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyUaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIUIOBOTO 3(deKTa
peakuuu; 3Hau€HUsT BOJOPOJHOTO IOKAa3aTessl pacTBOPOB KHUCIOT M HIeoued c
U3BECTHOM CTENEHBIO AMCCOLMAIMM; Macchl (00bEMa, KOJNMYECTBA BEIECTBA)
NPOAYKTa PEaKIMK, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
ONpeeIEHHON MAacCOBOM 0Jel pacTBOPEHHOTO BEIIECTBA WM JAaHO B U30BITKE
(MMeeT MpUMeCH ); T0JIM BBIXOa MPOAYKTa peakui; 00bEMHBIX OTHOIICHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEJIbHO IUIAHUPOBATh W MPOBOAMTH
XUMUYECKUA  DKCIEepUMEHT  (MpOBEJCHHE  peakuuid  MOHHOro  OOMeEHa,
MIOJITBEPIKICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIIECTB, OMpPE/ICICHIE
CpeIbl PAcTBOPOB BEHIECTB C TOMOIIBIO HMHIWKATOPOB, H3yYEHUE BIWSHUSA
pa3iauuYHbIX  (PAKTOPOB HA  CKOPOCTb XUMHUYECKOW  peakluu, peuieHue
AKCIIEpUMEHTANBHBIX 3amad 1o Temam «Metammey u  «Hemeramne»y) ¢
coOJII0/IeHHEM TMpaBUil O€30MacHOro oOpalieHusl ¢ BEIECTBAMU U JIA0OpaTOPHBIM
obopyaoBanueM, GOpMyIUPOBATH IETb UCCIEAOBAHUS, IPEACTABIATH B Pa3IMIHON
dopMe  pe3ynbTaThl  3KCIEPUMEHTa, AaHAIW3UPOBaTh M  OLICGHHUBATh  HX
JOCTOBEPHOCTS;



c(hOpMHUPOBAHHOCTh YMEHUM: COOIII0IaTh MPaBUJIA TTOJIb30BAHUS XUMUYECKON
nocyaol W jgabopaTopHbIM 00OpyJOBaHHMEM, OOpalleHusl C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBINIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTBITOB, JKOJOTUYECKH 1eeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOMH
JNEATEBHOCTH B LENSAX COXPAHEHUSI CBOETO 30POBbsI, OKPYXKAIOLIEH MPUPOIHON
Cpelnbl W JIOCTHXKEHUS €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OPraHW3Mbl OMPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(MOPMAINHU B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U ydeOHO-Hay4YHas
JuTepaTypa, cCpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPpUTHICCKH
aHaJM3UPOBaTh XUMHUUECKYI0 MH(pOpMaIIUIO, IepepadaThiBaTh €€ U UCMOJb30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHO 3a1auei.
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3.2 AeTia 21 1 https://m.edso0.ru/O2NWGJZU2
KapOoHOBBIE KHUCITOTHI.

Croxuble 3¢upsl. Kupsl

3.3 VYrineBoasl 9 1 https://m.eds00.1u/962BYGF10

Hroro no pazgeny 41

Pasnen 4. A3oTcoaeprxkaiine opraHudecKue coeIMHeHUus

A LA .
4.1 MHHBL AMHHOKHCITOTHE 12 1 2 https://m.edsoo.ru/K8B3HS5PS1
benkn
Hroro no pazneny 12

Paspnen 5. BeicOKOMOJIEKY IS PHBIE COCTUHEHNUS

BricokoMonekymnspHbie
5.1 6 1 https://m.edsoo.rt/VLVADEWAB
COETMHEHUS
Uroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB 102 3 6
[1O TTPOIT'PAMME



https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KITACC

HaumMmeHoBaHHne KosunuecTBO YacoB
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3aeyioB U TeM Kontpoububie | IIpakTnueckue
n/n Bcero o0pa3oBaTebHbIE PeCypChl
NPOrpamMMbl padoThI padoThI
Pasnen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue aToma.
Ilepuonnueckuit
3aK0H U
1.1 [Iepronnueckas 9 https://m.eds00.ru/R39EAGIPC
CHUCTEMA XUMHUUECKUX
anemenToB /l. U.
Menneneena
CrpoeHue BeiecTna.
1.2 Mmoroo0pasue 11 https://m.edsoo.ru/WA4FD2VIF8
BEIECTB
XuMHuueckue
1.3 19 3 https://m.edsoo.ru/QHDJZGESH
peaKIuu
Hroro o pazneny 39
Paznen 2. Heopranuueckasi xumusi
2.1 Hemertamnbl 31 https://m.eds00.ru/9NCC2YQRJ
2.2 Metamisl 23 2 https://m.edsoo.ru/YEUIWRIJ21
Uroro no pazneny 54
Pa3zgen 3. XuMus u :Ku3HbL
Metoar!l mo3Hanus B
3.1 a 9 https://m.edsoo.1u/2Q40I6NXK
XUMHU. XUMHUSA U



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

KHNU3Hb

Hroro no paszneny 9

OBILEE KOJIMYECTBO

YACOB I10 [TIPOIT'PAMME 102




INIOYPOYHOE INTAHUPOBAHUE

10 KVIACC
KoaungecTBO 4acoB
Ne Hara JIEKTPOHHBIE N (ppoBbIE
Tema ypoka Konrtpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
MIpe/iCTaBICHUE O
MHOT'000pa3uu OpraHUIECKUX
COCIMHEHUN

https://m.edsoo.ru/48G4H34K4

DNEKTPOHHOE CTPOCHUE aToMa
yriepojia (0CHOBHOE U
BO30YXAEHHOE COCTOSIHUS).
Banentabie BO3MOXKHOCTH
aToma yriepoja

https://m.eds00.ru/ODI6T8L.9R

XumMudeckas CBSI3b B
OpPTaHUYECKUX COCTUHECHHSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBsA3EH

https://m.eds00.ru/C42CCDYS5S

Teopus crpoeHus
OPraHUYEeCKHX COCTUHEHUHN A.
M. bytneposa

https://m.edsoo.ru/MIAFQ4PQO

Buner uzomepun:
CTPYKTYpHas,
POCTPAHCTBEHHAS.
OnexTpoHHbIE 3 (DEKTHI B

https://m.edsoo.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

MOJICKYJIaX OPTaHUYECKUX
COCIMHEHUN

IIpencrasienue o
KJIacCU(UKALIUN U
CUCTEMaTHYeCKas
Homenkiarypa (IUPAC)
OpPraHMYECKUX BEILECTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peakuuii B
OPraHU4YeCKOW XUMHUH

https://m.edsoo.rt/MSDJYMPIM

CucreMaruzanys u
000011IeHHE 3HAHUHA T10 TEME

https://m.eds00.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTHYECKHUH
psn, obmas hopmyda,
HOMEHKJIaTypa U U30MepHs,
3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

https://m.edsoo.ru/SHWFWZ174

10

dusnyeckue U XUMHUIECKIE
CBOMCTBA aJIKAHOB

https://m.edsoo.ru/GVEILNQJ3X

11

HaxoxxneHnue aikaHoB B
npupoze. CriocoObl MOTydeHUs
Y IPUMEHEHNE aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[ukmoankaHbl: 00IIAas
(hopMyIia, HOMEHKIIaTypa U
U30MepHsi, 0COOEHHOCTH
CTPOCHUS 1 XUMHYECKHIX
CBOICTB, CITIOCOOBI OJTyUEHUS
U IpUMEHEHUe

https://m.edsoo.ru/Q4B590Q1A



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

Pemrenne pacu€THbIX 3a1a4 HA
onpeAesieHuE MOJIEKYJIIPHOU
(hopMyJIBI OPraHUYECKOTO

13 BEIIIECTBA 10 MACCOBBIM JOJISIM https://m.edsoo.ru/ED66JALEK
aTOMOB JIEMEHTOB, BXOJISAIIUX
B ero cocra. CucremaTu3anus
1 00001IeHIE 3HAHMIA 110 TeMe
AJIKEHBI: TOMOJIOTUYECKU I
psia, obmas ¢popmyna,

14 HOMEHIIATYPa, JNCKIPORHOC I https://m.edsoo.ru/NCGOE2K0J
MIPOCTPAHCTBEHHOE CTPOCHUE
MouieKy1. CTpyKTypHas ¥ LIUC-
TpaHC-U30MEPHS ATTKEHOB
Ou3nyecKkue 1 XUMHUIECKHEe

15 CBOMCTBA ankeHoB. [IpaBuio https://m.edsoo.ru/6 XZHRIRTW
MapkoBHHKOBA
CriocoObI TToTy4YeHus 1

16 https://m.eds00.ru/Y8ODCR6ZN
IPUMEHEHHUE aJIKeHOB
[IpaxTuyeckast padora Ne 1 mo

17 teme "llonydyenue sTuneHa u https://m.edsoo.ru/HHCGPAVHS5
HU3y4YEeHUE €r0 CBOMCTB"
Pemenue pacuérHbix 3a1a4 Ha

18 OUPCACIICHHE MOICIKYIIPHON https://m.edsoo.r/ XYWNMAYNA
(hopMyJIBI OPTaHUIECKOTO
BeIlleCTBA
AJKagueHbl: CONPSKEHHBIE,

19 HSOIHPOBAHIIEIS, https://m.edsoo.ru/EKDS1USUV
KyMYJIUPOBAHHBIE.

Oco0eHHOCTH AIEKTPOHHOIO



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV

CTPOCHHS

XMUMHUYECKHE CBOMCTBA

20 . https://m.edsoo.ru/M356GLRBE
CONPSHKEHHBIX TUEHOB
Croco05I ITOJIyUYeHUs U

21 y https://m.edsoo.ru/KTSM1N272
MIPUMEHEHHUE aJIKaJUEHOB
AJIKMHBI; TOMOJIOTUYECKUI
psn, obmas hopmyra,
HOMEHKJIATYpa, JJIIEKTPOHHOE U

22 ypa, p https:/m.edsoo0.ru/N65SWYKD93
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UIECKUE
CBOMCTBa
XHUMHYECKHE CBOMCTBA

23 https://m.edsoo.ru/MQ7AO3SUC
AJIKHHOB
KauecTBenHnnie peakuu Ha

24 N peakit https://m.edsoo.ru/45UN142UY
TPOMHYIO CBSI3b
CrocoOslI II0JIyYeHUs U

25 y https://m.edsoo.ru/SYL7ZVWAMA
NPUMEHEHUE ATKUHOB
Pemenue 3agayu: pacu€rsl o

26 YPaBHEHUIO XUMHUYECKOU https://m.edsoo.ru/Q7XMPZSRF
peakuuu
Cucremaruzarnus i

27 H . https://m.edsoo.ru/I9DNOP1N8
000011IeHNE 3HAHUH 10 TEME
ApEHbI: TOMOJIOTUYECKUHN PS/I,
obmas popmyna,
HOMEHKJIATypa. DJIEKTPOHHOE

28 yp p https://m.edsoo.rut/ WNGDLBKS5D

Y TIPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyJ1 O€H30J1a U TOIyoJIa,
ux Qu3nyecKue cBoucTBa



https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

XUMHUYECKHE CBOUCTBA

29 https://m.edsoo.ru/FCNHX9WY'1
ApPEHOB: PEAKLIUH 3aMEIICHUS
XHUMHUYECKHUE CBOMCTBA
apeHoOB: PeaKIUU

30 p peat https://m.edsoo.ru/CSBNGDUCS
TIPUCOCTMHECHUS, OKHCIICHHE
TOMOJIOTOB OeH30I1a
OCO0EHHOCTH XUMUYECKAX

31 . https://m.edsoo.ru/F2K2CB5PG
CBOMCTB CTHpOJIa
Pemienune pacy€THbIX 33724 Ha
onpeaeCHUE MOJIEKYIAPHON

32 e yAp https://m.eds0o0.ru/QFKSRGCXW
(hopMy B OPraHUYECKOTO
BEIIECTBA
CrocoOslI II0JIyYeHUS 1

33 y https://m.edsoo.ru/2VKLXNJZ4
MIPUMEHEHUE apEHOB
I'eneTnueckas CBA3b MEXKIY

34 pa3IUYHBIMU KJIacCaMu https://m.edsoo0.ru/1X7QMST7F
YTJIEBOJOPOIOB
Pacuérsl o ypaBHEeHUsIM
XUMHUYECKUX PEAKIINI.

35 peart https://m.eds00.ru/9VBZTY4PI
Cucremaruzamus u
000011IeHNE 3HAHUH 10 TEME
[Ipuponansrii ras. IlomyTHbBIE

36 pHpoa y https://m.edsoo.ru/CK1CUWWEFEN
He(TSAHBIC Ta3bl
KaMeHnHBII yrojib 1 IPOAYKTHI

37 y poy https://m.edsoo.ru/BDDEXD2FV
ero nepepadoTKu
Hed1s 1 ciocoOsl eé

38 nepepadoTku. [Ipumenenue https://m.eds0o.ru/ORE9Y2CYG

MIPOJYKTOB MepepadOTKU



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG

HedTH

39

I'eneTnueckas CBSI3b MEXKIY
Pa3IUYHBIMH KJIaCCaMHU
YTJIEBOIOPOOB

https://m.edsoo.rt/HQ22USZHE

40

I AJIOrCHOITPON3BOAHBIC
YTJICBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAKIIUN
3aMCIICHUA raJIor¢Ha

https://m.eds00.1u/XX94BSSGR

41

JlewcTBue menoyen Ha
rajoreHnpOU3BO/IHbIC.
BzaumopeiictBue
JMTajJoreHaJKaHOB C MarHUEM
H IIHHKOM

https://m.edsoo0.:w/FF11CTQKA

42

CucreMaTuszanus 1
0000111eHHE 3HAHUHT 110
pazneny "Yriaesogopoas”

https://m.edsoo.ru/6 XBYFOLLD

43

KounTponsnas padora Ne 1 no
teme "YriaeBoaopoab”

https://m.edso0.ru/EJH90TTS50

44

[IpenenvHBIC OTHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHH Psifl,
obmiast popmyna, CTpOCHUE
MOJICKYJI, U30MEPHS,
HOMEHKJIATYypa,
kinaccudukanus, puznyeckue
CBOMCTBA

https://m.edsoo.ru/I9NSKPMILB

45

XUMHUYECKHE CBOMCTBA
MPEACIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ



https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ

CrniocoOpl mosty4yeHus u

46 MPUMEHEHNUE OJJHOATOMHBIX https://m.edsoo.ru/N9HOJ3V12
CIIUPTOB
[IpocTeie 3¢upsr:
HOMEHKJIATypa U U30MEPHSL,

47 P P https://m.edsoo.ru/UUYC7UU21
0COOEHHOCTH (PU3UYECKUX U
XHUMHYECKHX CBOWCTB
MHOroaToMHbIE CIIUPTHI:
STUJICHIIUKOJIb U TJIULIEPUH,

48 Hep https://m.edsoo.rt/KMYAE65AX
X PU3NIECKUEC U XUMHUSCKHE
CBOMCTBaA
CriocoObl mosryueHust u

49 IIPUMEHEHNE MHOTOaTOMHBIX https://m.edsoo.ru/EU9L4B5SH6
CIIUPTOB
®DeHOoJI: CTPOCHHE MOJIEKYIIbI,

50 ¢u3nyeckue CBONCTBA. https://m.edsoo.rw/0117TP1EX
TokcuuHocTh peHona

51 XuMmudeckue cBoicTBa (hpeHoma https://m.edsoo.ru/DRURODFRIJ
CnocoObl TTOTyYeHHS U

52 Y https://m.eds00.ru/60B9BOAKU
npuMeHeHne GpeHona
[TpakTrueckas pabota Ne 2.
Pemenne skcriepuMeHTaNbHBIX

53 " https://m.edsoo.ru/SHIGNHMGK
3anad no Teme "CrnupTel U
(benomnsr"
CucreMaTuszanus 1

54 . https://m.eds00.ru/J7BQQOWB6
000011IeHNEe 3HAaHHUH 110 TEME
Anbneruasl ¥ KETOHBI:

55 ACTHA https://m.edsoo.ru/DHUDYUVGN

OJICKTPOHHOC CTPOCHUC



https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

KapOOHUJIbHOW TPyIIbL;

TOMOJIOTUYCCKHE PAIBI, 0611_[351

(dbopmyna, uzomepus u
HOMEHKJIaTypa

AHLILGFI/I[[LI " KE€TOHBI:

56 (bu3mvecKkre CBOMCTRA, https://m.edsoo.ru/FTMHFTV8V
peakuuu IprucoeIMHEHUs
Peakuun oxucienus u

57 Ka4EeCTBEHHbBIEC PEAKLIUH https://m.edsoo.ru/MT7LK3HUT
aJbJACTUIOB U KETOHOB

58 Criocobst nostyuexns https://m.edso0.rt/KOSEDOZNC
aJbJAETUIOB U KETOHOB
OAHOOCHOBHBIE NpEEIbHBIC

59 KapOOHOBEIC KHCIIOTE, https://m.edsoo.ru/3AG3MMI12R
0COOCHHOCTH CTPOCHHUS UX
MOJIEKYJT
H3oMepusa u HOMEHKIIaTypa

60 KapOOHOBBIX KHCIIOT, HX https://m.edsoo.ru/88RK8HSI 4
(u3nueckue cBoiicTBa
XUMHUYECKUE CBOWCTBA

61 MpeAeIbHBIX OJJHOOCHOBHBIX https://m.edso0.ru/FG799CL7C
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOMCTB

62 MYPABRHHON KHEIOTEL https://m.edsoo.ru/NCRPAK47Q
MHoroo0pasue kapOOHOBBIX
KHUCJIOT

63 OcobenmocTu cBOHCTE: https://m.eds00.ru/PO7B20AZG

HCTIPCACIIbHBIX U



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

apoMaTHYeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
I'MJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBureny BbICIIMX
KapOOHOBBIX KUCIIOT

[ToHsATHE O IPOU3BOIHBIX

64 https://m.edsoo.ru/ASMQKWRS52
KapOOHOBBIX KHCIIOT
CrniocoOsl nosty4eHus u

65 IPUMEHEHNE KapOOHOBBIX https://m.edsoo0.ru/ZY83U8721
KHUCJIOT
CrnosxHbie 3UpBHL:

66 TOMOTIOTHACCHIH b, 06]-]-[3-5{ https://m.edsoo.ru/4C5£ 2IMALE
dbopmyna, uzomepus u
HOMEHKJIaTypa

67 q)H:ineCKHe 1 XHMITHECIHE https://m.edsoo.rt/TCJIGEW2K 6
cBoiicTBa 3(hupoB
Pemenne pacy€THbIX 3a1a4: 1O
YPaBHEHUIO XUMUYECKOU

68 pEaKIUM, Ha OTIpEeICTICHUE https://m.edso0.ru/K512QOHVD
MOJIEKYJISIPHOM (POpMYIIBI
OpPraHUYECKOI0 BELECTBA
[IpakTuueckas pa6ora Ne 3.

69 Peitierie skCrepiumMeHTabIbIX https://m.eds00.ri/OGEJG1Z6Q
3ama4 o teme "KapOoHoBbIe
KkucaoThl. Crnoxxknbie 3¢pupsr”
Kupsl: ctpoenue, pusnueckue

70 Y XMMHYECKHUE CBOMCTBA https://m.edso0o.ru/9SIVVGAD3

(runpoinus)



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3

71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COZIEPIKAIINX OCTATKU
HETIPeIeIbHBIX KUPHBIX
KucoT. JKupsel B mpupose

https://m.edsoo.ru/HAIOMQYA6

72

Mpbiia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
Morolee aeiicteue. Ilonsarue o
CHHTETHYECKUX MOFOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLILO9UE?7

73

T'eneTnyeckas CBA3b
YIJIEBOAOPOIOB U
KHUCJIOPOJCOAEPKAIIUX
OpraHUYECKHUX BEIIECTB

https://m.edsoo.ru/ASFISXVSU

74

Pacuérsl o ypaBHEeHUsIM
XUMHYECKHUX PEaKIui

https://m.edsoo.ru/LZSVLL2BX

75

Cucrematusauus u
000011IeHHE 3HAHUHN T10 TEME

https://m.edsoo0.ru/SSWMEF7D7

76

OO6mias xapakTepucTuka
YIJIEBOOB U KiIacCH(pHUKALIUs
yIJI€BOAOB (MOHO-, M- U
TIOJIMCAXapUIbI)

https://m.edsoo.ru/0 1 RIX8HGR

77

Mounocaxapupl: puznueckue
CBOMCTBA U HAXOXXJICHUE B
IPUPOIE

https://m.edsoo.ru/8DKMBGIF6

78

[IpuMeHeHue IioKo3sl, €€
3HAa4YCHUC B
KHU3HECACATCIIbHOCTH
opraHusma

https://m.eds00.ru/6 LS9BIL.N9Q



https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q

Hucaxapupl: caxapo3sa,
MaJIbT032a U JaKT03a.

79 https://m.edso0o.ru/0YDXJOOUH
Haxosxnenue B mpupoe u
PUMEHEHNE JUcCaXapuioB
[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, GU3NYECKUE U

80 . https://m.eds00.ru/52Z6UKUNG
XHMHYECKHE CBOMCTBA,
pUMEHEHNE

81 TonsTine 06 HCKyCCTBEHHBIX https://m.edsoo.ru/CPO60DRNM
BOJIOKHAX
Pemrenue pacueTHbIX 3a7a4 HA

82 OHpeHeHeHHe FIOJTH BRIXOJA https//medsooru/FVQ99R8JH
MPOJIYKTa PEAKIIMH OT
TEOPETUUECKH BO3MOKHOTO
CucreMaru3anus u

83 000011IeHNE 3HAHUN 110 https://m.edsoo.ru/YTA71SOGH
pasneny
Kontponbnas padota Ne 2 mo

84 teme "Kucnoponacoaepxaniue https://m.eds00.ru/40ZT3216M
OpraHUYeCKHUe COeIUHEHU"
AMuUHBL: K1accudukarys,
CTPOCHHE MOJIEKYI, 00IIIast

85 dhopmyna, nzomepus, https://m.eds00.ru/64T9T10ZV
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBA

86 XMMHCCKIHE CBOHCTBA https://m.edsoo0.ru/MYC4DL1GD
annpaTUIECKUX aMUHOB

87 AHWINH: CTPOEHNE aHWINHA, https://m.edsoo.ru/FRTQ7TUDA



https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA

0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHMWJIMHA

CriocoObI mosryueHust u

88 NpUMEHEHNE aTH(paTHIECKUX https://m.edsoo.ru/LCF82MVKH
aMUHOB
AMUHOKHUCIIOTBI:
HOMEHKJIATypa U U30Mepus,

89 (u3nueckue CBOMCTBA. https://m.edso0.rw/RQIQFGFVC
OTtnenpHBIC IPEICTABUTENH Ol
AMUHOKHCIIOT
XUMHYECKUE CBONCTBA
AMUHOKHCIIOT, UX

90 OHMOJIOTMYeCKOe 3HAUCHHE https://m.eds00.ru/16QZ981XZ
aMUHOKHCIIOT. CUHTE3 U
THJIPOJTU3 TICTITHIOB

91 benmicit ax IpHpo LIS https://m.edso0.ru/C031GD96B
MOJIUMEPBI; CTPYKTYPhI OETKOB

92 XUMHYeCKUE CBOWCTBA OEJIKOB https://m.eds00.ru/67MDSJICA
A3zoTtcoepikaiue
TeTePOIMKIHYECKUC

93 coenuHeHus. HykinenHoBbie https://m.eds00.ru/6A9USIK1G
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosornueckast pojb
[IpaxTuyeckas padota Ne 4.
Pemenue skcriepuMeHTATEHBIX

94 3a/1a4 1o TeMe https://m.edso0.ru/NC46Z2YR7

"A3oTcoaepkaime
OpraHUYeCKHE COCTUHEHU"



https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7

95

[IpakTuueckas pabora Ne 5.

Pemenne OKCIICPUMCHTAJIBHBIX

3a/1a4 110 TEME
"Pacno3HaBaHue
OpraHUYECKUX COCTUHEHUI"

https://m.eds00.ru/4GSLO35TE

96

KonTponsnas padora Ne 3 o
teme "A3oTcoaepkalime
OpraHUYeCKHUe COeTUHEHU"

https://m.edsoo.ru/R69Q6G8OU

97

OCHOBHBIE TTOHSITUS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOIBI UX
CHUHTE3a —IIOJIMMEPU3AIUs U
TTOJIMKOHICHCAITHS

https://m.edsoo.ru/7SVQS1I0N

98

[lmactmaccel. YTunuzanus u
nepepaboTKa MiIacTuKa

https://m.edsoo.ru/1U7TEQ648Y

99

DnacToMepbl: HaTypaJlbHbIN
CUHTETUYECKHE KayUyKH.
Pesnna

https://m.edsoo.rt/SO6ALFPL8

100

Bosokna: HatypaibHble,
UCKYCCTBEHHBIE,
cunTernyeckue. [lonumepsr
CHELUAIbHOTO HA3HAYCHUS

https://m.edso0.:u/DQOJRVK4H

101

[IpakTrueckas padota Ne 6.

Pemenne OKCIICPUMCHTAJIBHBIX

3a/7a4 [0 TEME
"Pacrio3zHaBaHue mjiacTMace u
BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O06001IeHre 1
CUCTEMAaTH3aIMs H3YYCHHOTO

https://m.edsoo.ru/REGCOZS45



https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

Marepuaia 1mo TeMe
"BrICOKOMOJIEKYIAPHbIE
coequueHus"

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

102




11 KITACC

KoanuyecTBo 4acos

Ne Hara DJIeKTPOHHBIE N (ppoBbIE
Tema Ypoka KOHTpOJILHLIe HpaKaneCKne
n/n Bcero H3ydyeHusi | o0pa3oBaTeIbHbIE pecypchl
padoThI padoThbI

AtoMm. CocTaB aTOMHBIX siJIEP.

1 i 1 https://m.edsoo.ru/NOPBJ3G7J
XnMmuyeckuit asieMeHT. M30Tomns!
CtpoeHue IeKTPOHHBIX

2 000JI0YEK aTOMOB, KBAaHTOBEIC 1 https://m.edsoo.:ui/9MTBPE8US
qHCa
Kiaccudukanmst XumMuaeckux

3 3JIEMEHTOB (s-, p-, d-, f- 1 https://m.edsoo.ru/MDGLT301C
3JICMEHTBI)
Pacnipenenenme 31eKTPOHOB 110

4 pea p 1 https://m.edsoo.ru/HN5SVIRET2
aTOMHBIM OpOUTAISIM
DeKTpOHHBIE KOH(PUTYpaIUU

5 aTOMOB 3JIEMEHTOB B OCHOBHOM 1 https://m.edsoo.ru/56M011PUG
¥ BO30YKIEHHOM COCTOSIHUU
DNeKTpOHHBIC KOHPUTYpaIUn

6 HOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DNEeKTPOOTPULIATETEHOCTh
[Tepronnueckuii 3aKOH U
[lepuoauueckas cucrema
XHUMHYECKHX d1eMeHTOB /1. U.

7 1 https://m.edsoo.ru/RRTS1FRBD
MeHnpeneeBa, CBsI3b C
COBPEMEHHOM TeOpuel CTpOeHuUs
aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHHUSI 1 https://m.edsoo0.ru/M2BG8LQGU



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

CBOMCTB XUMHUYECKHUX DJIEMEHTOB
1 00pa3yeMbIX MU IPOCTHIX U
CJIOKHBIX BEIIECTB IO Ipymnam
U TiepuoiaM

CucreMarusanus 1 00001IeHne
3HAHUI 10 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunpl xumMudeckou CBSI3H.
MexaHu3mMbl 00pa30BaHUs
KOBaJICHTHOM CBSI3H.
Bonopoanas cBsi3b.
MexMoneKyIsipHbIe
B3aUMOJICUCTBU

https://m.edsoo.ru/YSFOZQORM

11

BanenTHOCTE U BaJICHTHBIC
BO3MOXXHOCTH aTOMOB. CBsI3b
3JIEKTPOHHOU CTPYKTYPbI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOEHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBneHust 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTAB U
HOMEHKJIaTypa

https://m.edsoo.rt/PNUHMOOPS

13

BemectBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOI'O CTPOCHHSL.
Tunel KpUCTAININYECKUX
PELIETOK U CBOMCTBA BEILIECTB

https://m.edsoo.ru/40CASLVY3

14

ITonsaTHE 0 IUCIIEPCHBIX
cucreMmax. [Ipencrasinenue o
KOJUIOUIHBIX pacTBOpax

https://m.eds00.ru/8QWSNIMIO

15

HcTuHHBIE pacTBOPHI:
HACBILIICHHBIC 1 HEHACBIILIEHHBIE,

https://m.edsoo.ru/MI2G7ZKI8B



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B

PacTBOPUMOCTb.
Kpucrannoruapatst

16

CriocoOb1 BBIpaKEHUS
KOHIICHTPAIUH PAaCTBOPOB

https://m.edsoo.ri/ZUAKS9SXC

17

Pemrenue 3agau ¢

MCIIOJIb30BaHUEM TIOHATUN

""MaccoBast 10J11 paCTBOPEHHOTO
nmn

BelecTsa', "MossipHas
KOHIIeHTparus"

https://m.eds00.r/9YYGIX6FN

18

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEIIECTB

https://m.edsoo.ru/Y3JUKIMC4

19

Cucremaruzanys 1 00001eHne
3HAHUHU 110 TEME

https://m.edsoo.ru/7LEFEOFMS5S

20

KonTponsnas padora Ne 1 o
temaM "CTpoeHue aToma.
[Tepronuueckuii 3aKOH U
[Tepronnueckas cucrema
XUMHUYECKHX djieMeHToB 1. 1.
Menaeneena", "CtpoeHue
BeniecTBa. MHorooopasue
BelecTB"

https://m.edsoo.ru/SARJUK9HZ

21

Krnaccudukanus xumuueckux
peaKuii B HEOPraHUYECKOU U
OPraHMYeCKON XUMHH. 3aKOH
COXpaHEHHUs MACChl BEILECTB;
3aKOH COXpaHEHUs U
MpEeBpAIICHUs FHEPTUU TIPU
XUMUYECKUX PEAKIUAX

https://m.edso0.:ui/ZOMZMSREE



https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE

22

TenoBsie 3¢ dexTs
XUMHYECKUX PEAKIUH.
TepMoxuMHUUYeCKHe YpaBHECHUS

https://m.edsoo0.ru/9TSXHFMT4

23

Brprurciienus o ypaBHEHHSIM
XUMHYECKHUX PEAKIUU 1
TEPMOXUMHYECKUM YPaBHEHUSIM

https://m.edsoo.ru/VSWAVUXO0H

24

CKOpOCTb XMMHYECKON peaKLny,
€€ 3aBUCUMOCTb OT Pa3JIN4YHBIX
¢dakropos. Katanmus u
KaTaJIn3aToOpbI

https://m.edsoo.ru/DSEHNDIEL

25

['omoreHHbIe 1 reTeporeHHbIe
peakuuu

https://m.eds00.ru/RNSPOZ7YO

26

[Ipaktrueckas padorta Ne 1 o
teMme "BiusHue pa3anyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOM peakuuu"

https://m.edso0o0.ru/NGQO5JTY7

27

OO6paTtumble U HEOOpaTUMBbIE
peakuun. XuMHUYECKOe
paBHOBecHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpaxTuyeckast padora Ne 2 o
teme "BnusiHue pa3nnyHbIx
(hakTOpPOB HA TOJIOKEHUE
XUMHYECKOTO paBHOBECHS "

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTpOIUTHYECKAS
nuccormanusi. CUJIbHbIE U
ciabbie eKTpoauThl. CTeTeHb
JTUCCOITUAITIT

https://m.edsoo.ru/S8UIMTOHPO

30

HoHHoe npousBeneHue BOABL.

https://m.edsoo.ri/7S6FNI1YU



https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU

Cpena BOJAHBIX pacTBOPOB.
Bonopoausriit mokazarens (pH)
pactBopa

I'mpaponus coneit. Peaknuu,

31 MPOTEKAIOIINE B PACTBOpax https://m.edsoo.rt/LSHMAMHLJ
IIEKTPOJIUTOB
IIpaxTuyeckas padora Ne 3 o

32 Teme "XHUMUYECKUE PEeaKLIUU B https://m.edsoo.ru/RDSCXFMNS
pacTBopax 3JIeKTPOJIUTOB"
OKUCIUTEIIHLHO-
BOCCTAaHOBUTEILHEIE PEAKIIHH.

33 . peart https://m.edsoo.ru/AF9ATHSZT
BaxkHeiime OKUCIUTENN U
BOCCTAaHOBUTEIIN
MeTo/1 37E€KTPOHHOTO

34 https://m.edsoo.ru/LCSPR4PCZ
(2JIEKTOHHO-MOHHOT0) OajaHca
DIIEKTPOJIN3 PACTBOPOB U

35 p p p https://m.edsoo0.ru/7UCOBIP3Q
pacIuIaBoOB BEIIECTB
Pemrenne 3ama4 pa3inyHbIX

36 AaTp https://m.edsoo.ru/MBRCJ2BHV
THUIIOB
Pemenue 3agaq pa3nuuHbIX

37 https://m.edsoo.ru/REEKUYHAU
THIIOB
Cucremaruzamus 1 00001eHIEe

38 3HAHUH 110 TeMme " XUMHU4YECKHe https://m.edso0.ru/O0CUUKMF 1
peakun"
KonrponbHas padora Ne 2 1o

39 I: p | https://m.edsoo.ru/E120ZSNS2
TeMe " XUMHUYECKUE peaKkuu
ITonoxenue HeMeTaNI0B B

40 https://m.eds00.ru/S2TIIG534

Ilepuoauueckoii cucreme



https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534

XUMHUYECKHX djieMeHToB 1. 1.
Meunneneesa 1 0COOEHHOCTH
CTPOEHUS UX aTOMOB.
dusznyeckue CBOMCTBA
HEMETAJIOB

AmoTponusi HEeMeTauIoB (Ha

41 MpUMEpPE KUCIOPO/ia, CEPHI, https://m.edsoo.ru/DKHVETX6S
dhocdopa u yrieponaa)
Bopopoa: nonyuenue,

42 ¢bu3nvecKkne 1 XUMHYECKHUE https://m.edsoo.ru/EOAB3TIZ2
cBoiicTBa. ['mapuabl
l"anorensl: HAXOXIEHUE B

43 NpUPOJLE, CIOCODBI MOy HeHN, https://m.eds00.ru/8ESM200XI
¢busnvecKkne 1 XUMHYECKHUE
CBOICTBA
["anioreHoBO1IOPOIBL.
Baxwueiinine

44 https://m.edsoo.rt/FWWH6A36]
KHUCJIOPOJICOAEpIKaIUe
COCIMHEHHS TaJIOTEHOB
JlaGopaTopHble U
MIPOMBIIIIJICHHBIE CTIOCOOBI

45 IIOJIyYE€HUS TaJIOTCHOB. https://m.edsoo.ru/ULSR2ZWQ2T
[IpuMeHeHue rajJoreHoB U ux
COCJIMHEHU
[TpakTrueckas padota Ne 4.

46 Pemenue skcniepuMeHTanbHbIX https://m.edsoo.ru/VJHPY U202
3a7a4 no teme "l"ajoreHnr"

47 Kucnopox: nabopatopeie i https://m.edsoo.ru/SLQHHICFF

IMPOMBIIIJICHHBIC CII0COOBI



https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF

HOJ'Iy‘—ICHI/ISI, (1)I/ISI/I'~I€CKI/IG nu
XHMHYECKHe cBoiicTBa. O30H.
[IpuMeHeHnue kucnopoaa u
030Ha

48 Okcubl U TEPOKCUIBI https://m.edsoo.ru/4AMRVPMQAI
Pemenue 3amau pa3muuHBIX

49 AaTp https://m.edso0o.ru/Q8L50HZYY
TUIIOB
Cepa: Hax0XKJI€HUE B PUPOJIE,
CHOCOOBI MOIYyYEHHS

50 y ’ https://m.edsoo.ru/3JASFNQQK
(bU3MIeCKre U XUMUYECKHE
CBOMMCTBa

51 CepoBoaopo, CyIbpuabl https://m.edsoo.ru/PMO9PHT23
Kucnoponcoaepxkamue
coeauHe CEPHI.

52 AMITCHIA pHU . https://m.eds00.ru/8TN3SZ.505
Oco0eHHOCTH CBOMCTB cepHOM
KHCJIOTBI
[IpakTuueckas padora Ne 5.
Pemenne skcnepuMeHTaAIBHBIX

53 "p . https://m.eds00.ru/9S76ZZRFW
3aaa4 no teme "Cepa u eé
coequHeHHs"
A30T: HaX0XKJICHHE B TIPUPOJIC,
CHOCOOBI MOITYyYEHHS

54 y ’ https://m.edsoo.ru/IZPKO7C4P
(u3nuecKkrue U XUMHUYIECKUE
CBOMCTBAa. AMMMAK, HUTPUJIbI
Kucnoponcoaepsxariue
COEIUHEHHS a30Ta.

55 g https://m.edsoo0.ru/271860BC3

Oco0EHHOCTH CBOWMCTB a30THOMI
KHUCJIOTBI



https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3

[IpumeHeHue a3o0ta u ero

56 COeIMHEHUI. A30THBIE https://m.edsoo0.ru/MO1P034QF
yaoOpeHus
docdop: HAXOKICHHE B

57 HpHpOAE, CIOCOOM MOy EHH, https://m.eds00.ru/PXZ01ZQS0
(busnUecKre 1 XUMHUYCCKUE
cBoricTtBa. Dochuas u hochun
Oxcunst hocdopa,

58 dochopconepkaliye KAUCIOTHI. https://m.eds00.ru/00ZT28DNQ
Comu pochopHO KUCITOTHI
[Ipumenenue dhocdopa u ero

59 coenuHeHuil. ocopHbie https://m.eds00.ru/99E3JYYTM
ynoopeHust
[IpakTrueckas padota Ne 6.
Penienue skcriepuMeHTaTBHBIX

60 https://m.eds00.ru/97LCBY XY?2
3anad no teme "A30T u dpocdop
U UX COeTUHEHU"
Yraepoa: HaXOXKJIECHHUE B
NPUPOJIEC, AIIOTPOITHBIC

61 MOAM(PUKAMK; GU3HICCKUE U https://m.edsoo.ru/TWDS30TDR
XHUMHUYECKHE CBOMCTBA,
MIPUMCHCHHE
Oxkcun yrinepona(Il), oxenn

62 yraepona(IV), yronpHas https://m.eds00.ru/6DLNTI13TE
KHCJIOTA U €€ COITn

63 Penttertie 3aat pasmiHbix https://m.edsoo0.ru/PQWKCINJIX
THUIIOB

64 Kpemunii: HaxoxaeHue B https://m.edsoo.ru/R7FY3Y3BW



https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW

MPUPO/JIE, CIOCOOBI MOTYYCHUS,
(u3nueckrue u XUMHUYECKUe
CBOICTBa

Oxkcun kpemaus(1V),

65 https://m.edsoo.1u/NTQOS329K
KpEeMHHEBasi KHCJIOTA, CHIIMKATHI
[IpumeHeHre KpeMHUS U eTo

66 coequHenuii. CTEKII0, ero https://m.eds00.ru/IXJ00600T
MOJTyYeHUe, BUbI CTEKIIA
Pemienue 3amay pa3inuHbIX

67 https://m.eds00.ru/S5319XD1S
THIIOB
Cucremaruzamus 1 00001eHne

68 . " " https://m.edsoo.rt/QCSGMOTES
3gagui 1mo reMe "HemeTamibl
KonTtponbHaas padora Ne 3 o

69 1?, p " https://m.edsoo.ru/VPSTFCAFI
teme "HemeTaininl
AHanu3 pe3yJbTaToB

70 KOHTPOJILHOH PaboTHI, https://m.edsoo.rt/LAOAONS]I7
KOPpEKIIUS OIHUOO0K
Tlonoxxenne MeTamIoB B
[Iepnonnueckoii cucreme
XUMHYECKHUX DJIEMEHTOB.

71 https://m.edsoo.ru/57FR91QP1
Oco0eHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JO0YEK AaTOMOB
METAJIJIOB
OO6mume Gpuznueckre CBOMCTBA

72 MetaiuioB. [I[pumenenne https://m.edsoo.ru/ICNOR6AKW
METaJUIOB B OBITY U TEXHUKE
CruiaBsl MeTaiu1oB. Kopposust

73 pp https://m.edso0.1u/1V3XS7FXT

METAJLJIOB



https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT

74

Pewrenne 3anay paznu4HbIX
THUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUYECKUN Psift
HanpspkeHui Mmetamos. OOmme
CIOCOOBI MOTYUYECHUSI METAJIJIOB

https://m.edsoo.ru/SWILF3YLW

76

OO1w1ast XapakTepUCTHKA
MeTaoB [A-rpynmsl
[Tepronnueckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB.
Hatpuii n xanuii: nony4yeHue,
(u3nyecKkrue U XUMHUYECKUe
CBOMCTBA, IPUMEHEHUE IPOCTHIX
BEILECTB U UX COECIMHEHUN

https://m.edsoo.ru/W4VWNSJSE

77

OO6m1as xapakTepucTuka
MeTaoB [IA-rpymnmbt
[Tepronuueckoit cucTemsl
XHUMHYECKHX IJIEMEHTOB.
Marnuii 1 KaJabLUi: TOTy4YeHHE,
(bu3znueckrue U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIIIECTB U UX COCTUHECHUHN

https://m.edsoo0.ru/Q4YBTZ3RY

78

JKEcTKOCTE BOIBI U CIIOCOOEI €€
yCTpaHEHUS

https://m.eds00.ru/609WLKNTN

79

AIOMUHUI: TIOJy4YEHHE,
(u3nyeckre U XUMHUYECKUe
CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/OZHBSIBQ6

80

AmdotepHble CBOICTBA OKCHUIA
Y TUAPOKCH]IA ATTFOMUHHUSA,
THJIPOKCOKOMIUIEKCHI

https://m.edsoo.ru/RM2IRHCBM



https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM

AIIOMHHUA, UX IPUMCHCHUC

Pemenue 3amau PAa3JINIHBIX

81 https://m.edso0.ru/ZCTIX7CQ3
TUIIOB
[TpakTrueckas padota Ne 7.
Pemenne skcriepuMeHTaTBHBIX

82 " https://m.edsoo.ru/ZRIH28T3K
3a1a4 o teme "Metasibl
IJIaBHBIX noArpymnm"
OO6m1as xapakTepucTuka
METaJIJIOB MOOOYHBIX MOATPYIII

83 (b-rpymm) Iepuoanueckoit https://m.edso0.ru/INZNM9J50
CHUCTEMbI XUMHUYECKHX
3JIEMEHTOB
duznyecKkue 1 XuMHUIECKHe

84 CBOICTBa Xpoma u €ro https://m.edsoo.rt/EMH8SBQNN
COEIMHEHUH, UX IPUMEHEHHE
Baxwueiime coenuHeHUs

85 Maprasia. [lepmanranar kanus, https://m.edsoo.ru/TVZPEFX8X4
€ro OKHCIIUTENbHbIE CBOWCTBA
DU3NYECKUE U XUMUYECKUE

86 cBoncTBa )Kve f1e3a H ero https://m.edsoo0.ru/71YSMIGSD
coennHenuil. [lonyuenue n
MIPUMEHEHHE CIIJIABOB XKeje3a
du3znuecKnue 1 XUMHUECKUE

87 CBOMCTBA MeJIU U €& https://m.edsoo.ru/GET2LIK3X
COCIMHEHUH, UX TPUMEHEHNE
Ou3nyecKkue 1 XUMHUIECKHe

88 CBOMCTBA IIMHKA U €r0 https://m.eds00.ru/O4C5QKBEJ

COCHHHCHHﬁ, HUX IPUMCHCHHUC.



https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ

FHHpOKCOKOMHHGKCBIHHHKa

[IpakTuueckas padora Ne 8.
Pemienune sxcriepuMeHTaTBHBIX

89 " https://m.edsoo.ru/BAJAYWS82G
3a7a4 no teme "MeTabl
MoOOYHBIX TToArpym"”

90 Pertertie 3aja't pasmiribix https://m.edsoo.rw/EI77EUHQZ
TUIIOB
O06001eHre u cucTeMaTU3aIus

91 M3YUYEHHOr0 MaTepualia 1o TeMe https://m.edsoo.ru/NHKRDJUTS
"Metauibr"

92 KOHTI,)'OHLHM padora Ne 4 1o https://m.eds00.ru/4Z262V30B1
teme "MeTaubr"
AHanu3 pe3yjabTaToB

93 KOHTPOJILHON paboTHl, https://m.edso0.r/KGZODOKTT
KOPPEKIHS OIIHOOK
Ponb xumun B obecrieueHUn
YCTOWYHBOTO Pa3BUTHS

94 yenoBeuecTBa. llonsarue o https://m.edsoo.ru/SSTSRWKSS8
Hay4YHBIX METOJIax
HCCJICIOBAHMS BEIIECTB
HayuHnble npuHIUIbI
OpraHMU3aIi XUMHYECKOTO

95 pou3BoACTBa. IIpoMblnuieHHBIE https://m.edsoo.ru/V4Y20W8UR
CHOCOOBI OTYYECHHUS
BaXXHEUININX BEIIECTB
XUMHUYECKOe 3arpsi3HeHne

96 OKpYKaroIlEe CpeIbl U ero https:/m.edsoo.rt/HFYWAQIVW

OCICACTBUA



https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW

XHMHMS U 310POBbE YEIOBEKA.

97 1 https://m.eds00.ru/992MUF415
JlekapcTBEeHHBIE CpeICTBA
Xwumus nuiny. Pons xumuu B

98 00ecreuyeHNH MUIICBOM 1 https://m.edso0.rt/BTM3AEKNW
0e30IMacHOCTH
Kocmernueckue u

99 napgroMepHbIe cpesCTBa. 1 https://m.eds00.ru/0V85PPBKW
BbrrToBas xumus
XUMUA B CTPOUTEIIBCTBE.

100 Baxwueiiime cTpoutenbHbIE U 1 https://m.edsoo.ru/SFX2N2T3]
KOHCTPYKIMOHHBIE MaTEpUAJIbI
XUMHS B CETILCKOM XO3SMCTBE.

101 Opranuyeckue U MUHEpaIbHbIE 1 https://m.edsoo.ru/YY395RQAJ
yaoOpeHus

102 Creremarusamyst 1 0000menme 1 https://m.edsoo.ru/IGMSCPOK9

3HAHUI 10 TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

ITPOBEPAEMBIE HA ETD 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHO 00pa30BaTeIbHON MPOrpaMMbI CpPeTHET0
0011ero o6pa3oBaHus

1

Bnanenue CHCTEMOM XMMHUYECKUX 3HaHPII>i, KOTOpasA BKIOYacCT:

1.1

OCHOBOMOJIAraonue moHATUS (XUMUYECKUI SJIEMEeHT, aTOM, U30TOIIBL,
9JIEKTpOHHAs 000J0YKa aTroma, S§-, p-, d-dJCKTPOHHBIC OPOUTAIN
aTOMOB, OCHOBHOE U BO30YXKJIEHHOE COCTOSTHHE aTOMa, HOH, MOJICKYJIa,
BAJIEHTHOCTb,  JJICKTPOOTPULATEIBHOCTh,  CTENEHb  OKUCIICHUS,
XUMHYECKasi CBs3b (O- U T-CBSI3b, KpAaTHbIE CBA3M), THOpUIU3aLUs
aTOMHBIX OpOWTaNel, KpUCTAUIMYECKas PpeHIéTka, MOJIb, MOJISpHAs
Macca, MOJISIpDHBIM 00BEM, MONSIpHAs KOHLEHTPAIHs, pPacTBOPEI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIECPOIHBIN
ckener, (yHKIUMOHAJIbHAS TPYyIa, pajukall, U30MEphl, CTPYKTypHas
¢dbopmyna, wu3zomepus  (CTpyKTypHas, TreomeTpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJOTMYECKHH psiji, TOMOJIOTH, YTJIEBOAOPOJIBI,
KHUCJIOPOA- M a30TCO/EPIKAIINEe COSANHEHHsI, ONOIOTUYECKN aKTHBHbIE
BeliecTBa (yrJieBOAbl, XKHUPbI, OETKN), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHEHUS, KPEKHHT, PU(POPMHUHT,
TUMBl XUMHUYECKHX pEaKIUi (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHAOTEPMHUYECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOIUTHL,
HEDJICKTPOJIUTHI,  JJCKTPOJIUTHUYECKAsT  JUCCOIMANNS,  CTENECHb
TMCCOIMALINH, OKUCIIUTENb, BOCCTAHOBUTENb, JJIEKTPOIN3, CKOPOCTh

XHUMHYECKOMN pCaknun, XUMHYICCKOC paBHOBeCI/Ie)

TEOPUH M 3aKOHBI (TEOpUS XUMHUUYECKOTO CTPOEHHUS OPraHUYeCKHX
BemiecTB A.M. byTiiepoBa, Teopust AIEKTPOIUTUIECKON AUCCOIHAIINH,

[Tepuoanueckuii 3akon /.. MenneneeBa, 3aKOH COXpaHEHHUST MacChl),

1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE
3HAHMUA, JIeXKAllMe B OCHOBE TOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBIICHUW, COBPEMEHHBIE MPEJICTABICHUS O CTPOEHUU
BEILIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HA/IMOJIEKYJISIPHOM YPOBHSIX

13 MpeACTaBICHUS 0 MEeXaHu3Max XUMHUYECKUX peakuuii,

TCPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTAX nux




IIPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOFI/ILIeCKI/IC CBCICHHUA O CBOfICTBaX, COCTaBC, IIOJYUYECHUHU U
0e301macHOM HUCITIOJIb30BaHNU BayKHEHIITHX HCOPraHNYCCKUX n
OpraHUYCCKUX BCUICCTB B 6LITy n HpaKTI/I‘{eCKOﬁ JACATCIIbHOCTH

YCJIOBCKA

1.5

O6H_II/IC HAYYHBIC ITPUHIHUIIBI XUMHUYCCKOI'O IMMPONU3BOACTBA (Ha npumepe
IIpOU3BOJACTBA CCpHOfI KHCJIOTBI, aMMHaKa, MCTaHOJIAa, nepepa60TKH

He(TH)

CpopMHUpOBaHHOCTH YMEHUH BBISBIISATH:

2.1

XapaKkTepHble TMPU3HAKKM U B3aUMOCBSI3b M3YUYEHHBIX MOHSITHIA,
MIPUMEHATh COOTBETCTBYIOIIUE TOHSTHS TPU ONMUCAHUU CTPOCHHUSA U

CBOMCTB HEOPIaHMYECKUX U OPraHUYECKUX BEIECTB U UX IPEBPALLECHUN

2.2

B3aHMOCBS3b XMMHYCCKHX 3HAHUI C MOHATUAMH U npeaAcCTaBJICHUAMU
APYrux npeamMeToB IJId 0oJiee 0OCO3HAHHOT'O MTOHUMAHHUSA U OOBICHCHUS

CYIIHOCTH MAaTCpUAJIbHOIO €AUHCTBA MHUPaA

CdopmMupoBaHHOCTH YMEHHSI UCIIOJIb30BATh:

3.1

HAaMMCHOBAHUA XHMHUYCCKHX COCI[I/IHGHI/Iﬁ MCKAYHApPOAHOT'O COrO3a
TGOpGTPI'—IGCKOfI n HpHKJ’Iﬁ)IHOﬁ XMW W TPHUBUAJIBHBIC Ha3BaAHHA
BCIICCTB, OTHOCANIMXCA K HN3YUCHHBIM KjaCcCaM OpTraHUYCCKUX U

HCOPTraHNYCCKUX CO€JUHEHUI

3.2

XMMUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS (hOPMYJT HEOPraHHMUECKUX
BEIIECTB,  MOJEKYJSPHBIX U CTPYKTYpPHbIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEeJIETHBIX) (POPMYIT OpraHnYecKUX BELIECTB

CdopmupoBaHHOCTH YMEHHUS KJIACCUDUITUPOBATH:

4.1

HCOPraHMYCCKHUEC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHHUA H

KPUTEpUU JUT KITacCU(PUKALIUKN N3yYaeMbIX XUMUYECKUX OOBEKTOB

4.2

OPraHu4cCKHUE BCIIECTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHsA H

KPHUTEPHH JUTS KITACCU(PHUKAIIN H3yJaeMbIX XUMHIECKIUX 00BEKTOB

43

[0 Pa3JIMYHBIM MMPHU3HAKaM (YHMCITy W COCTaBy PEarupyroIMX BEIIECTB,
TeIoBOMY 3(PQEKTy peakiuy, W3MCHEHHIO CTENCHEH OKUCIICHHUS

OJICMCHTOB, 06paTI/IMOCTI/I pCaKknum, y4aCTruro I(aTaJ'II/BaTOpa)

ChopmMupoBaHHOCTH YMEHHSI XapaKTEPU30BATh AICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXAEHHOM COCTOSIHUM) U HOHOB
XUMHUYECKUX 3JIeMeHTOB |1 — 4 mepuonoB llepuoandeckoid cuCTEMBI
J.1. MenpeneeBa 1 ux BaJI€HTHbIE BO3MOKHOCTH, UCIIOJIb3YS TOHATHUS

S-, p-, d-3NEKTPOHHBIE OPOUTAIIN, SHEPTETUIECKHE YPOBHU




CpopMUpPOBAaHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH M3MECHECHHS
CBOMCTB XUMHUYECKHX IJIEMEHTOB M 00pa3yeMbIX UMHU COCTUHEHHU 10

NeproiaM U rpymnam

ChopMUpOBaHHOCTh YMEHHUS COCTaBJATh YPABHEHUS XUMHUECKUX

peaKI_lI/Iﬁ U paCKpbIBATh UX CYITHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ nmocpeaACTBOM

COCTAaBJICHUA 3JICKTPOHHOI'O OajlaHca 3THX peaKHI/Iﬁ

7.2

YpaBHEHHUs peaKlUUW pa3IUYHbIX TUIIOB; TOJIHBIE U COKpAlIEHHBIC
YpaBHEHHUS pEaKIUii HOHHOrO OOMEHa, YYWUTHIBas YCJIOBUSA, NpHU

KOTOPBIX 3THU PE€aKIMU UAYT JO KOHIIA

7.3

peakuii THAPOIN3a, PEaKIii KOMIUIEKCOOOpa3oBaHUs (HA MpUMEpPE

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHHUS )

CpopMUpOBaHHOCTH YMEHUS TIOATBEPIKIATh:

8.1

Ha KOHKPETHBIX IpUMEpax XapaKTep 3aBUCUMOCTH PEaKI[MOHHOU
CIIOCOOHOCTH OPraHUYEeCKHX COCIUHEHHH OT KpaTHOCTH U THIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3U), B3aUMHOTO BIUSHUS aTOMOB U
Ipynn aToOMOB B MOJIEKyJaX, a Takke OT OCOOCHHOCTEH peain3anuu

PA3INYHBIX MEXAHHU3MOB ITPOTCKAHU A peaKuHﬁ

8.2

XapaKTCPHbIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

JKCIIEPUMEHTAMM U 3aIIUCAMH YPAaBHEHUN XUMUYECKUX PEAKLIUN

CpopMUpPOBAaHHOCTh YMEHHS XapaKT€PU30BAaTh COCTAB W BaKHEUIITHE
CBOIMCTBA BEIIECTB, INMPUHAJICKAIIMUX K ONPEACIEHHBIM KiaccaM U
rpynmnaM COeIUWHEHHUH (MpOCThie BEUIECTBA, OKCHJbI, TUIPOKCHUIBI,
COJIM; YTIIEBOJOPOIBI, MPOCThIE A(UPHI, CIUPTHI, (HEHOJBI, AJTbICTHIBI,
KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOKHBIC d(PUPHI, KUPBI, YTICBOJIBI,

aMHUHBI, aMUHOKHUCJIOTHI, OCITKH )

10

CpopMUpPOBAaHHOCTh YMEHHSI TPOBOJIUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHHSIM XUMHUYECKUX PEAKIUN C MCIOIb30BaHUEM

(1)I/ISI/I‘I€CKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOJMYecTBa BellecTBa) MPOAYKTa PEaKIuu, €CIIU OHO
U3 HUCXOAHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C OINpeAenEHHOU
MacCOBOH J10JIeH paCTBOPEHHOTO BEIECTBA WIIH JAaHO B H30BITKE (MMEET

IIPUMECH)

10.2

MaccOBOM Wi 00BEMHOM TOJIH, BBIX0/1a POIYKTA PEAKIIUU

10.3

TETIOBOTO 3 dexTa peakuuit

10.4

00BEMHBIX OTHOILIEHUI I'a30B




10.5

10 HAXOXKJCHUIO XUMUIECKOW (POpPMYJIBI BEelecTBa

11

Bianenne cucteMoi 3HaHMM O METOJAX HAYYHOI'O MO3HAHUS SIBJICHUN
IIPUPOJBI, HCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax M yMEHHE
OPUMEHATh 3TU 3HAHMA TPU SKCHEPUMEHTAIBHOM HCCIIEIOBAHUU
BELIECTB U Ui OOBSICHEHNUS XMMUUYECKUX SBJICHUH, UMEIOIUX MECTO B
MIPUPOJIE, PAKTHUUECKON N1E€ATEIbHOCTH YEJIOBEKa M B IOBCEIHEBHOU

KHU3HHU

12

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOIB30BAaTh) 3HAHUS O
COCTaB€ M CBOWMCTBAaX BEUIECTB MJIsI SKCIEPUMEHTAIBHON MPOBEPKU
TUIIOTEe3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX
peakuuMid M TMPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBICHHUS,
CUCTEMHbIC XUMHUYECKHE 3HAHUS ISl OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO MPUPOAY; AJI HPHUHATUS

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J'IeM B CUTyallHAX, CBA3aHHBIX C XUMUCH

13

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUIA
OKCTIEPUMEHT (TIOJlydYeHHE M H3yYCHHE CBOMCTB HEOPTaHWYECKUX H
OpPTaHUYECKHUX BEIIECTB, KAa4ECTBEHHBIC PEAKIMU YTIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPraHMYECKUX BEIIECTB,
pelieHne  SKCIEePHMEHTANBHBIX  3a7ad [0  Paclo3HaBaHUIO
HEOPraHWYECKUX W OPTaHMYECKHX BEIIECTB) C COONIOJCHUEM IPaBHII
Oe3omacHOro oOpalieHHs C  BeUIeCTBAaMHM U JJAOOPATOPHBIM
obopyaoBanueM; (HOpMyIHPOBATH LIETU HCCIEAOBAHUS; MIPEACTABIATh
B Pa3NUYHON (OpMe pe3ysbTaThl IKCHEPHUMEHTa, aHAIM3UPOBATh U

OIICHUBATh UX JOCTOBEPHOCTDH

14

ChopMrpoBaHHOCTh YMEHHUS OCYLIECTBISATH LIEIEeHANPABICHHBIN OUCK
XUMHUYECKOW HWH(POpMallMM B PA3JIMYHBIX HCTOYHMKAX (Hay4yHas H
yueOHO-HayuHasi JTUTEpaTypa, CPEeICTBa MAaccoBOM HH(opmanuu, ceTh
WNurepHer u aApyrue), KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHopmalmio, nepepadarbiBaTh €€ U UCHOJIB30BaTh B COOTBETCTBUU C

MTOCTABJICHHOW y4eOHOM 3a1aueit

15

ChopMrpoBaHHOCT, YMEHHMsSI TMPOTHO3MPOBATH, AHAJIM3UPOBATH U
OIICHUBATh HMH(OPMAIMIO C TO3UIMA SKOJIOTHYECKON Oe30macHOCTH
MOCTICICTBUI OBITOBOM M MPOW3BOACTBEHHOU NEATEILHOCTU YENIOBEKa,
CBSI3aHHOW C TmepepabOTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HaBATh  OMACHOCTb  BO3JEWCTBHS HA  JKUBBIE  OPraHU3MBbI
ONpeIeIEHHBIX BEIIECTB, MOHUMAsi CMBICI TIOKa3aTeNss MpeneabHON
JOMyCTUMOM KOHIIEHTPAIlMM, M TOSICHATh Ha TPUMEpPax CHOCOOBI

YMCHBIICHUS U MPCAOTBpAIICHUSA HUX BPECAHOI'O BOSﬂeﬁCTBHH Ha




OpraHusM 4€JI0BCKa




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O XUMHH

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘-ICCKI/IC OCHOBBI XMMHUH

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOZIENb CTpOeHUs aroma. Pacnpenenenue
AJIEKTPOHOB IO JSHEpPreTHYeckuM YpoBHiIM. Kiaccudukamus XuMudecKkux
31eMeHTOB. OCOOEHHOCTH CTPOEHUSI IHEPreTUUECKUX YPOBHEH aTOMOB (s-, p-,
d-a3nemeHToB). OCHOBHOE U BO30YXIEHHOE COCTOSHUSI aTOMOB. DJIEKTPOHHAS

KOH(I)I/II" ypanus atoMa. Banentnsie OJICKTPOHBI

1.2

[lepuonnueckas cucremMa xumudyeckux dnemeHtoB J.UM. Mengeneesa.
®usnyeckunt cMbica [lepuonuueckoro 3akona [[.M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB DJIEMEHTOB M HMX COEIUHEHHH 10
MepuoJaM MW TpyIaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB TMPOCTHIX

BCIICCTB, BOOOPOJAHBIX COe,Z[HHeHPIfI, BBICHIUX OKCUAOB U THAPOKCUIOB

1.3

BanenTtHOoCTh. DnekTpooTpunateabHOCTh. CTENEHb OKUCIEHUS

1.4

Bunbl xumMnueckoil cBsA3M (KOBaJIGHTHAs, MOHHAsA, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MEXMOJEKYISIpHbIE B3aUMOJICHCTBUS.
BemectBa  MONEKyJISIpHOTO M HEMOJIEKYJSIPHOTO  CTpOE€HMs.  THIbl
KPUCTAJIMYECKUX pPEIETOK. 3aBUCUMOCTb CBOICTBa BEIIECTB OT TUIA

KPUCTAIUIMYECKOM PEIIETKH

1.5

Xumudeckass — peakius.  Kimaccudukanus — XUMUYECKHMX — peakuuid B

HEOPraHUYECKON U OPraHN4eCKOW XUMHMH. 3aKOH COXPaHEHMSI MACChl BEILIECTB

1.6

CKOpoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TennoBble 3¢ (eKThl XMMUYECKUX peakiuil. TepMoXuMHuyecKie ypaBHEHHS

1.8

O6paTI/IMLI€‘ pCaKknuu. XHUMHUYECKOe paBHOBECHUC. (I)aKTOpBI, BJIMAIOIOIUEC Ha

cocTosiHue Xxummuieckoro pasHosecus. [Ipunnun Jle [llarense

1.9

3HeKTp0J’II/ITI/I‘-IGCKa${ JucCconuranus. CunbHbIC U cl1aOble QJICKTPOJIUTHI. Cpezla
BOJHBIX PpaCTBOPOB BEIICCTB: KHCIas, HGfITpaJ'II:HaH, IeJI049Has. CreneHn

IHEcconyanuy. Peakmyu HOHHOTO obOMeHa

1.10

IMaaponus coneii. Monnoe nmpoussenenue Boibl. Bomoponuerit mokasarens (pH)

pactBopa

CnocoObl  BbIpaXEeHHs]  KOHLEHTpPAallMM  pacTBOPOB:  MaccoBas  J10JiA
pacTBOPEHHOTO BEIIECTBA, MOJISIpHAs KOHLEHTpauus. HacbllieHHble u

HCHACBIIICHHLIC paCTBOPLI, pACTBOPUMOCTD. KpI/ICTaHHOFI/II[paTBI

1.12

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pcaKknuu. IloBeneHue BemieCcTB B cpeaax €




pa3HbiM 3HaueHHEeM pH. MeToapl aeKkTpoHHOTO OanaHca

1.13

DJEeKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUH

2.1

Knaccudukanuus HEOPraHUYEeCKUX COECIMHEHU. Homenknarypa

HCOPraHN4YCCKUX BCUICCTB

2.2

XUMHYECKUE CBOMCTBA BAXXHEHINIMX METAUIOB (HATPUM, Kalduil, KaJIbIIHM,
Mar"uii, aJfOMUHHNA, IIUHK, XPOM, KeIe30, Me/b) U Ux coeauHeHuid. OOrue

CIIOCOOBI IMMOJIYUYCHU MCTAJIJIOB
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XVUMUYECKUE CBOMCTBA BAKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a30Ta,
dbochopa, yrmepoma W KPEeMHHA) W HMX COCAMHEHUH  (OKCHJIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

2.4

I'enetnueckas cBsI3b HCOPraHNM4YCCKUX BECIICCTB, ITPUHAIICIKAIINX K

Pa3IMYHBIM Ki1acCaM

2.5

Wnentudukanus Heoprannyeckux coeanHeHnil. KauecTBeHHbIE peakliuy Ha

HCOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OcCHOBHbIE TOJOXEHUSI TEOPUU XHUMUYECKOTO CTPOEHUS OpPraHu4ecKuX
coenquHeHnil A.M. bytnepoBa. YIiiepoJHblii CKEIET OPraHu4eCKOW MOJIEKYJIBI.
KpatHoCcTh XMMHMYECKOH CBSI3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3AIIH
opOuTaseit aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

cTpoeHus MoJekya. ['omonoru. I'omonornyeckunii psaa. Mzomepus u nzoMepsl

3.2

[lonsiTne o  ¢yHknuoHanbHOW  rpynme. OpueHTauuoHHbIE AP GEKThI

3aMECTUTEIIEN
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[IpencraBnenue o kinaccudukanuu OpraHuMueckux BemiecTB. Homenkmatypa
OpraHWYECKUX COEJIMHEHUM (CUCTEMaTUYyecKas) W TpPUBHAIbHBbIE Ha3BaHUs

Ba)KHEHIIINX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPIraHUYCCKNX BCHICCTB
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CBOOOTHOpAAVKANBHBIA W WOHHBIM MeXaHuW3Mbl peakuuu. [loHsTHE O

Hykaeoduie u anexkrpoduie. [IpaBmio Mapkosuukosa. [IpaBumiio 3aiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHKE, AETUIPUPOBAHKE,
TEPMHUYECKOE DA3JIOKEHHE, KPEKHUHI, H3oMmepusauus, ropenue. l[lomyuenue
ankanoB. l{uxmoankanpl. Crnenuduka CBOWCTB IUKIOATKAHOB C MaJIbIM

pPasMEpoM LIUKIIA. PeaKL[I/II/I MMPUCOCOAUHCHUS U PAAUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKIMK TPUCOEIMHEHUS (TaJIOT€eHUPOBaHUE,
TUIPUPOBAHUE, THAPOTraIOTEHUPOBAHUE, THIpATallls), TOPEHUS, OKUCICHUS U
nojauMepusanuu. I[IpoMelliuieHHbIe M J1a00paTOpHBIE CIOCOOBI MOIY4EHUS

aAJIKCHOB




3.7

AukagueHbl. XMMUYECKUE CBOMCTBA AJIKAJUEHOB: PEAKIMU MPUCOCIUHECHUS
(runpupoBaHue, rajJoreHMpoBaHuE), ropeHust U noaumepusanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: PEaKLIMU IPUCOEIUHEHMS (TaJIOTEHUPOBAHUE,
THAPUPOBAHUE, TUAPATALUS, THIPOTAIOTC€HUPOBAHNE) KaK CIOCO0 MOTydYeHHUS
MOJIMMEPOB MU JIPYTUX MOJIE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openune
aleTU/IEHA KaK MCTOYHMK BBICOKOTEMIEPATYpHOTO IUIAMEHHU JUIsl CBapKH H

PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie aliCTUJICHa

3.9

Apenpl. XWMHUYECKHE CBOMCTBa O€H30JIa: pEaKIuu dIEKTPOGHUIHLHOTO
3aMeIleHus, MPUCOSAUHEeHHs (THIpPHpPOBaHUE, TaloreHupoBaHue). Peakmus
ropeHusi. OcoOEHHOCTH XUMUYECKUX CBOMCTB Toiyouna. [lomyyeHue Gensona.
Oco0eHHOCTH XUMHUYECKMX CBOMCTB crTuposia. [lommmepusanus crtupoa.

CnocoObl MoTy4eHus: U TPUMEHEHUE apOMATUUECKUX YTIIEBOOPOIOB

3.10

Cnuptel. IlpenenpHble OJHOATOMHBIE CHHPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C HATpUeM KakK CHoco0  YCTaHOBJICHUS  HAJHYUS
THJIPOKCOTPYNIBI, C  TaJlOreHOBOJOPOJAAMHU KaK CHOCO0  MOJy4YeHHUs
pacTBOpUTENIEH, BHYTPHU- M MEXMOJEKyJsApHas jaeruaparanus. Peaxnus
ropenus. [lomyueHnue sTaHoONa: peakiusi OpPONKEHUS TIIFOKO3bI, THApaTaIUs
STWIEHA. OTWIEHIJIMKONb U TJIMLEPUH KaK MPEACTaBUTEIM IIPEIEIbHBIX

MHOT'OATOMHBIX CIIMPTOB

3.11

deHos. XMMHYECKHE CBOMCTBA (I)CHO.Ha (peaKI_II/II/I C HATpuCM, 'HIPOKCUIAOM

HaTpus, Opomom). [Tonmyuenue dpenona

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA MPEAETbHBIX ajbJACTHUAOB: THIPUPOBAHHE,
Ka4eCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYIITy (peakiusi «cepeOpsHOTo
3epkajna», B3aumoaeiicteue ¢ ruapokcugom meau (I1). [lonydyenue npenenbHbIX
AIBACTUAOB: OKHUCICHUC CIHHUPTOB, TruAparanvsa alnCTUJICHA. AI_ICTOH KaK

MMPEACTaBUTECIIb KETOHOB. OcobenHoctu peaKkuu OKUCIICHUS allCTOHA

3.13

KapOoHoBBIE KHCTOTHI. XUMUYECKHE CBOMCTBA MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHUYECKHX CBOICTB MYpaBbUHOM
KuCHOThl. [lomyueHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIHUPTOB, aJdbACTUIIOB. Briciiue

OpeACIIbHBIC U HCIIPEACIILHBIC Kap6OHOBBIe KHUCJIOTHI

3.14

Cnoxuble 3¢upsl U kupbsl. CnocoObl TMONy4eHUs CIOXKHBIX 3(UpPOB.
Obparumocth peakuuu sTepuduxanuu. IIpumMeHeHue CIOXKHBIX 3(GUPOB B
MUIIEBONH U Map(roMEepHON TPOMBIIICHHOCTH. JKUPBI Kak CIOXKHBIE 3UPHI
[JIMLEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOWMCTBA JKHUPOB:
THJIPUPOBAaHUE, OKHUCIEHHE. | MApONIN3, WM OMBUIEHHE, KHPOB KaK CIOCO0

IMPOMBIINIJICHHOTO MOJIYUYCHUA COJIEH BBICIINX Kap6OHOBbIX KUCJIOT. MbBI1a Kak




COJIM BBICHIHNX Kap6OHOBBIX KHCJIOT

3.15

XVUMUYECKHE CBOMCTBA TIUIIOKO3Bl: pPEAKIMH C YyYacTUEM CIHUPTOBBIX U
IBJICTUIHON TPYIIT U MOJIOYHOKHCIIOEe OpoxkeHue. [I[pumMeHenue riroko3bl, e
3HAa4YEeHHUE B KU3HEIEATEIILHOCTH Opranu3Ma. Jlucaxapuasl: caxaposa, MaJIbTo3a.
BoccranaBnuBaromue W HEBOCCTaHABIMBAIOUIME Jucaxapuabl. [ uaponus
nucaxapunoB. [lonucaxapuasl: kpaxmai, TaukoreH. CTpoeHue MakpoMOJIEeKyl
Kpaxmala, TIMKOTeHa W UeJUTIoN03bl. (PU3nMYeckue CBOWCTBA Kpaxmaya Hu
LEJTI0N03bl.  XUMUYECKHE CBOMCTBA Kpaxmalna: THIPOJIM3, KaueCTBEHHAS
peakusi ¢ HoAOoM. XUMHUYECKHE CBOMCTBA IIEJITIOI03bI: THIPOJIN3, MOTyYCHHE
3¢upoB 1emwToa036l. [loHSATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHMS: PEAKIIUU C BOJOU, KUCIOTAMH,
peakius TOopeHus. AHWIMH KaK MpPEJICTaBUTENIb apOMAaTHYECKUX AaMHUHOB.
XVUMUYECKUE CBOICTBA aHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OPOMHOM
BOJIOM, okucieHue. llonydyeHne aMuHOB aJlKWIMPOBAHMEM aMMHaka U

BOCCTAHOBJICHUCM HUTPOIIPONU3BOAHBIX YITICBOAOPOJ0B

3.17

AMUHOKHCIOTHI M OeNKH. AMHHOKUCIOTBHI Kak aM(OTEpHble OpraHUYecKHe
coenquHeHUsl. OCHOBHBIE aMUHOKHUCIOTHI, OoOpasyomue Oenku. XUMHUYECKHE
CBOMCTBA OEJIKOB: TUAPOIU3, ACHATYpallUsl, KadeCTBEHHbIE (IIBETHBIC) PEaKLIUU

Ha OenKu

3.18

CrpoeHue U CTpyKTypa MOJMMEPOB. 3aBUCUMOCTb CBOMCTB MOJHMMEPOB OT
cTpoeHHusT MoJjeKyn. OCHOBHBIE CIIOCOOBI TMOJYYEHHUS BBICOKOMOJIEKYIISPHBIX
COCTMHECHUI: PEaKIMK MOJIMMEPU3AIMU U TIoJMKoHIeHcanun. Kinaccuduxarus

BOJIOKOH

3.19

WNnentudukanus opraHnyecKux coeAMHeHni. Perienne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPTaHUYCCKUX BCIICCTB

3.20

I'eneTndeckas cBsI3b MEKIy KacCaMu OPraHUYECKUX COCIUHEHUN

XUMUS U )KU3HD

4.1

XuMusi B TOBCeIHEBHOW >ku3HU. [IpaBmia OezomacHOW pabOTBHl C EIKUMH,

TOpHOYHUMU U TOKCUYHBIMH BCHICCTBaAMU, CPEACTBAMU OBITOBOM XMUMUH

4.2

XHUMUS U 310pOBbE. XUMHSI B MEIULIMHE. XUMUS U CEIIBCKOE XO3SIMCTBO. XUMUS
B ITPOMBIIIIEHHOCTH. XUMUS U DHEPreTHKA: TIPUPOTHBIA U MTOMYTHBIN HePTIHON
rasbl, UX COCTaB U ucnoiab3oBaHue. CoctaB HePTH U e€ epepadoTKa (IPUPOIHbIE

HCTOYHUKHU YTJIEBOJIOPOIOB)
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XUMHUA U 3KOJIOTHS. XHMHUYECKOE 3arpsi3HCHUE OKPYXKAroLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapochepsl, MouBbl, aTMochepsl, Gpropsl U GayHbl OT

XUMHYCCKOI'0 3arpsa3HCHUs. Hpo6neMa OTXO0O0B H IMOOOYHBIX IMPOAYKTOB.




AJ'II)TepHaTI/IBHBIC HNCTOYHHKHU SHEPTHUU

O6HII/IC NpEaACTAaBJICHUA O IIPOMBIIIIICHHBIX crocobax MOJIYYCHHUSA XUMHUUYCCKHUX

BEIIECTB (Ha MpUMepe MPOM3BOJICTBA aMMHaKa, CEpHOM KUCIOThI). UEpHas u

4.4 uBetHas  Meraulyprus. CTekiio W CHWIMKaTHasT  IPOMBIIIJIEHHOCTb.
[IpompbiinenHass  opranudeckas xumusa. Cblpp€ i1 OpPraHUYecKOu
MIPOMBIIIJICHHOCTH

5 Turnbl pac4€THBIX 33724
51 Pacuétbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
" | BemecTBa, Macce MM 00BEMY OJHOTO M3 YYACTBYIOIINX B PEAKIIHH BEIIECTB

5.2 Pacuérsl TemoBoro adexra peakuuu

53 Pacuérbl 00BEMHBIX OTHOIICHUI TA30B MPU XUMHUYECKUX PEAKITUSIX

54 Pacuétsl maccel (00bEMa, KOIMUYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIH

. OJTHO M3 BEIIECTB JAHO B U30BITKE (MMEET MPUMECH )
55 Pacuérsl MmaccoBo# i 00BEMHOMN JJOJM BBIX0J1Aa IPOAYKTA PEAKIIUHU OT
" | TeOpEeTHYECKH BO3MOKHOTO
Pacuérer maccel (00b€Ma, KOTMYECTBA BEILIECTBA) MIPOIYKTA PEaKLUU, €CIu

5.6 | 0HO W3 BEILECTB JAHO B BHJIC PACTBOPA C ONMPEACIEHHOM MaCCOBOM Joieit

pPacTBOPEHHOTO BEIIECTBA

57 PacuéThl ¢ ucnonbp3oBaHUEM MOHATHI «MaccoBast IOJIs», «MOJIIpHAs

" | KOHIIGHTPALHS, «PACTBOPUMOCTE
Haxoxzaenne MonekysipHOil popMyJbl OpraHMUECKOro BEIecTBa Mo ero
5.8 | IUIOTHOCTH U MacCOBBIM JIOJISIM AJIEMEHTOB, BXO/ISIIUX B €0 COCTAB, WU TI0

IIPOJyKTaM CrOPaHHUs







