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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENBLHOM MTporpamMmsbl cpeaHero ooiero oopazopanusi(DOOIT
COOQO), npencrabieHHbiXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeaMeTra
«Xumus» B 00pa3oBaTelibHBIX oOpraHuzanuax Poccuiickoit  ®Depnepaiuu,
peaNu3yroNIMX OCHOBHEIE 00pa30BaTebHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npodUILHOTO OOy4YeHHs, MPU3BAaHO OOECIEeYuTh 00IIe00pa3oBaTEILHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaliyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJDKEHU OOy4YeHHUs B OpraHu3auusax MnpoecCHoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0O  WHTEpIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TPeOOBaHUW K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE TpPEACTaBICHUSI O IUENAX, COACPKaHWHU, OOIIeH cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U Pa3BUTHS 00yJarOIIUXCsl CPEICTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNieJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0JI0B K (DOPMUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuXxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYEHUST XUMUU:



e YCTAaHaBIMBAET MHBAPHAHTHOE MPEIMETHOE COJAEpKaHHE, 00sS3aTeNIbHOE
UL W3Y4YEHUS B paMKax OTACIBHBIX MPOPUICH, NpeaycMaTpUBAET
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacIpeiesieHne y4eOHOTro BpeMEHHU, PEKOMEHAYEMOTO JIJIs
W3YUYCHHUS OTNICIIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TAKXKE€ C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHUSAM B MNpPOrpaMMe IO XHUMHUHU IPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a npeesiaMy yCTaHOBJIECHHOM MPOrpaMMOi 10 XUMHHM 00s13aTeNIbHON
(MHBapHaHTHOW) COCTaBIIOIICH coAepKaHUsl YYEOHOro mnpeamera «XUMUs»
0CTaéTCsi BOBMOXHOCTh BEIOOpA €r0 BapUAaTUBHOM COCTABJISIONIEH, KOTOpasi JOJKHA
OTIPEJIEIISITHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUIs 00ydeHHUs.

B coorBercTBUM ¢ KOHUENTyalbHbIMM TosoxkeHusmu POIrocC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM ATANIOM MOJIYYSHHUS XUMHUYECKOT0 00pa30BaHus
B paMKax W3YyYCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLUUIUIMH B By3aX U OpraHu3alusX CpelHero mpodeccruoHalIbHOr0o 00pa3oBaHusl.
B 31011 CBSI3M M3ydeHHeE npeaMeTa « XuMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacHiMpeHue | YIUIyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
OOy4JaronIMXcsi, BHIOPABIINX OMPEAEIEHHBIM MPOPMIh 00yUeHHs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIETO TMOJYYeHUS] XUMHUYECKOro o0pa3oBaHus B
opraHuzanusx npodeccuoHanbHoro ooOpaszoBaHus. Hapsigy ¢ 3TuM, B CBeTe
tpeboBannii ®I'OC COO k mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (henepanibHON
o0pa3oBaTeasLHOM MPOTPAMMBI CPEHETO OOIIET0 00pa30BaHus U3YUCHHUE MpeMeTa
«XUMHUS» OPUEHTUPOBAHO TAKKE HA PEUICHUE 337a4 BOCIUTAHUS U COLUAIBHOTO
pa3BuUTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIEHHTEIIEKTYaJIbHBIX



YMEHHM, YMEHHUH palMOHANIM3alMU y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
JESTEIIbHOCTH, UMEIOUTNX MEKIUCIUTUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocTaBngOmyMu TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmias u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMME IO XHMHUHU 32 OCHOBY
npuHATH ojioxkeHust PI'OC COO o paznuunsx 6a30BOTO U YIITYOJIEHHOTO YPOBHEH
U3Y4YEHUS TIpeIMETA.

OcHoBy cojepxkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYeCcKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HaHUW TIOMy4YaeT OMpeneiIEHHOE TEOPETUYECKOE JOTOJTHEHHE, MO3BOJISAIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OO0JIbIINI 00bEM (PaKTOIOTUYECKOTO MaTepHala.
Tak, Ha yriayOn€HHOM ypOBHE H3YyY€HHs MNpeAMeTa oOecreueHa BO3MOKHOCTh
3HAYUTENIHOTO YBEINYCHHS 00BhEMA 3HAHUI O XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COCIMHEHUI Ha OCHOBE PACIINPEHUs U YTIyOIeHHs TPEACTaBICHUI O CTPOCHUN
BEIIECTBA, XUMHUYECKOW CBS3M M 3aKOHOMEPHOCTSX TMPOTEKaHWs PEaKIuH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHUYECKOWM KMHETHUKA U TEPMOIAMHAMUKHU.
N3yuenune nepuoguueckoro 3akoHa u Ilepumogudeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHHSIX
O CTpoeHHWH aroMa. XHMHUYECKass CBs3b OOBSICHSIETCS C TOYKH 3PCHHS
HYHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs] MeXaHU3MOB e€ oOpas3oBaHus. M3yueHHe THUIOB peakuUuil JOMOJHAETCS
dbopMUpOBaHHEM TMpPEACTAaBICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AIIEKTPOJIN3E PACILIaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMun npu
pPacCMOTPEHHH PEAKIIMOHHON CIIOCOOHOCTH COEIWHEHUN YIenseTrcs ocodoe
BHHUMaHHE BOIMIPocaM 00 JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIMSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHUE KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUEHHUS JJII KJIACCOB OMPeAeEHHOT0 Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHU)
OKa3bIBAIOT BIIMSAHUE CMEXHBIE TMpEeAMEThl. Tak, Hampumep, B COJEpPKaHUH
npeaMeTa JJisl KJIaCCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepHaa 1mo oomen xumuu. [Ipu n3ydennn npeamera
B JIaHHOM CJIy4ae akKIEeHT OyJeT cJenaH Ha OOIIHOCTh METOJIOB TO3HAHMS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJMHAMUKH, 3JICKTPOJIN3a, IPEACTABICHUS O CTPOSCHUH BEILIECTB U JIPYToe.



B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUIsl KJIACCOB XHUMMKO-
Oouonornueckoro npoduiast OONBUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumus. B 3ToM ciydae npenocTaBisieTcss BO3MOKHOCTB JIJIsl 00J1€€ 00CTOSITENIBHOTO
PaccMOTpEHMsI XUMUYECKOM OpraHU3alMy KIETKH KaK OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K INPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, Kak
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHs CYIIHOCTU NPOLECCOB (POTOCUHTE3A, JIbIXaHUS,
NULIEBAPEHUS.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpEAMETaMH, BXOISAIIMMHU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbBIE NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyenuu yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TakxkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEIHET0 00111ero 00pa3zoBanus (Ha 0a30BOM ypOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYMMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM AEITETbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1aun Ha
yrayOJn€HHOM YpOBHE H3YYEHHMS MpeAMETa NpeanojaraeT peaiu3aluio TaKhX
LejeH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOJeM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
0o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl UYEJIOBEKa, a TaKXKE€ IKOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOM Cpele;

e OCBOCHME CHUCTEMBI 3HAHUW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: QyHIaMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUM XHWMHHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEAKLHU, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
Hay4HBIX NMPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCs OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, i OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJOrMUECKOM 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOIB30BaHUEM U MIEPEPaOOTKOM BEIIECTB;
yTIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHUs, HEOOXOJUMBIX
JUI TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJIES, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B nuane peanmszanuu IMEpBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAKOLIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHWE YOESKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHPOJIHI,
YBAXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTEeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE IKOJOTHYECKOUN KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JESITEIIbHOCTH.

OO0miee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obiero oopazoBaHusi, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 ygaca (3 yaca B Heemio).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOXKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa30oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HaYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIAX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuil (IUPAC) u TpuBmanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyTJIMBaHWE M TOPEHHE), KOHCTPYHUPOBAHHME MOJEIEH MOJIEKYJ OpPraHUYeCKHUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasnenne o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyina, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(MKJIOTIEHTaH, MUKJIOTEKCaH) IMKI0aTKaHOB. CIIOCOOBI MOTYyYeHUS U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTanield yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMEILICHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu u okucieHus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJyYCHUSI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposaruvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS U XMMHUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. dusnyeckue CBOICTBA apEeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aTKWIbHBIX PAJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKTY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriiepoja U BOJOPOia B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [lelicTBUE 3TaHOIA U METAHOJA
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIMK 3aMEILCHUS, B3AUMOAECICTBUE C OPTaHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeopuILHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHHUs U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6enzonbHOTO sipa. dusmveckue cBoicTBa (GeHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! osryueHus: U mpuMeHenue gperomna. GenondopmanbaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA aJIbJETHI0OB U KETOHOB: PEAKIUN IPHUCOETUHEHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIatypa. Ousndeckue cBONCTBA
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCHOTHL. IloHATHE O NTPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBas, MaJIbMUTUHOBAs, OJICMHOBAs, .JUHOJE8As,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoxAeHHE B npupoje. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. llpuMmeHeHue TIIIOKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxenue B mpupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PHUpPoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B aNIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepruHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJYyYeHUs] U TpUMEHeHHe anudarthuueckux amMuHOB. l[loiydeHue aHwimMHaA U3
HUTPOOEH30Ia.

AmuHokucnotsl. HomeHnknarypa u uzomepusi. OTAeabHbIe IPEACTABUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAlUY, OoOpa3oBaHWE TENTUIHOW CBSI3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BEHIECTB M HMX NPEBpALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NP U3YYEHUH OPraHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaOJIOJCHUE, H3MEPEHHE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEJIUYUHBI, €IUHUIIBI W3MEPEHMs, CKOPOCTh, IHEPIrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadmusi: mose3HbIe HCKOMTaeMbI€, TOTUIHBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaNMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHUU 3neMeHT. M3oromnbl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UHUCIA. DHEPreTHUYECKUE YPOBHU U
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJMHA CBSI3U. [10sIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauusa. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4eCKMX peakluid B HEOPTraHMYECKOH W OpPraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHsS BEUIECTB W HX NPEBpALICHUN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpOoB Ha CKOPOCTh XUMHYECKOW PEAKIMU M TMOJOKEHHUE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAILIOB (Ha MpUMepe KUCIopoia, cepbl, hocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHUYECKUE CBOMCTBA. ['asioreHoBoAOpObl. BaxkHeIe KUCI0pOaCOaAepKaIINe
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCIopoaa. Pu3nyecKkue U XUMHUYECKUE CBOWCTBA M NPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyiabbumel. Oxcun cepsi(1V), oxcua
cepsl(V1). CepHuctas u cepHasi KUCTOTHI U UX colu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMmenenue a3ora
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xummudeckue cpoiictBa. Dochuapl u pochun. Oxcuasl dochopa, gochopnas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpuUpoje. AJUIOTPONHBIE MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Okcun kpemuus(l1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramioB. CrnocoObl 3alUThl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapakrepuctuka metamioB |IA-rpynmer [lepuonuueckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coeluHeHuil. OKCuabl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

Ou3nYeCKne 1 XMMHYECKHE CBOMCTBA MEIH U €€ coenuHenuid. [lomydyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEHIECTB W HMX IPEBpaIICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBUE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJNOYEH, PEHICHUE IKCIEPUMEHTAIBHBIX 33/1ad 110 TEMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJI0JIOTUU HaydHOTO uccienoBanus. Hayunsle
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbl U €ro NocineAcTBUs. Posib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI TIHIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE N100aBku. Poib xumuu B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEICTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepHUasbl (LIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétpl: Maccel BemiecTBa WM 0O0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WK 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, MACChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHONM MAacCOBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MeXOpeAMETHBIX  CBsA3€M TMpPU  HU3YyYCHUH  OOmer
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KJacCu(UKalus, MepuoIUIHOCTh, HAOIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN YpOBEHB, BEILIECTRO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboanu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKICHUHOBBIE KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

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

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUECOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHNUH U OCIEAYIOLIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHMUS, STHIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
TICUXUYECKOMY 3I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJIOBOM JIEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIHAX, YTPOXKAIOIINUX 37J0POBBIO M KU3HH JIFOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) TPy10BOI0 BOCIMTAHUS:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGECCHil pa3IMdHOTO Pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JCUCTBUU, NPUHOCIIIMX BPEHd  OKPYXNKaAOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHUU MpoOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepUalbHOM KyJIbTYypbl, B pELIEHUH TJ00ANbHBIX MPOOIIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHHs CYIIHOCTH METOOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOILUXCS JAaHHBIX C LEJbIO MOJIYYE€HHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

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

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNu4HbIX chepax npodeccruoHaaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpeameTHbie pe3yabTaThl OCBOSHHUS MPOrPaMMbI M0 XMMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PHKY METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yYHUBEpCallbHbIe y4ueOHble NeHCTBHs (ITO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

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

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

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKue AeMCTBUSA:

CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKHE
(3HAKOBBIC) MOJIEIH, IPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU PElICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a7ad, MPUMEHSTH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynupoBaTh eI U 33/1a4U UCCIICAOBAHUS, UCIIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTHUBOPEYUBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUe W MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JMCKYCCHH, BBICKA3BIBATh UIeH, OPMYINPOBATh CBOM MPEJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKOH pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIIbCKUX 3ajay, BbIOMpaTh HauboJsiee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ysbTaThl OCBOSHUS MTPOTPAMMBbI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TNPUMEHEHUIO 3HAHWW B PA3IMUYHBIX Y4EOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEPHANIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOW  XMMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAHCTBEHHas (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHWMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MPE/ICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl | u Il pona);
(bakToIOTNYECKUe CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TepepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO Oajlanca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMU: YCTAHABIMBATh MPHUHAJICKHOCTh MU3YUYEHHBIX
OPraHMYECKUX BEIIECTB IO HX COCTaBY MU CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COEIMHEHWH, JaBaTb MM Ha3BaHUA [0 CUCTEMATHYECKON
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IPEICTABUTENICH OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIEH, TOJIYOJ], TJIMLEPHH,
ATWIEHIJIMKONIb, (PEHOd, (QopMalblIerujl, aueTalbJeruj], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAsI, OJIEMHOBAs, NAJIbBMUTUHOBAS KUCIIOTHI,
IJIMIUH, aJlaHUH, ManbTo3a, (PYKTO3a, aHWINH, IUBUHUII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSCHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XHMUYECKHE CBOWCTBA THUIHMYHBIX NPEICTaBUTENIEH PpA3JIMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: ATKAHOB, IIUKJIOATKAHOB, AJIKEHOB, AJIKa/IUEHOB, AJTIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- U  MOJIUCAXapUIOB),
WUTIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b ~ MEXIY HHMU  ypaBHEHUSAMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

C()OPMUPOBAHHOCTh YMEHHUS TOATBEPKIaTh HAa KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
IpUMEHEHHE IPOAYKTOB MEpepadbOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHHMSI IPUMEHSTh 3TU 3HAHUS;

c(OpPMUPOBAHHOCTH YMEHHSI IPUMEHSATH OCHOBHBIE OTIEPAIIN MBICITUTEIbHON
NESTENIbHOCTH — aHaJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUMN: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUYEThl MO0 HAXOXKICHUIO XHUMHYECKOW (POPMYIIBI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEILHOCTU YEJI0BEKA, CBA3aHHOM C IepepaboTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJy4eHHUE U HU3YYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJOTHUYECKH I1eIeCO00pa3HOToO MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH mTokaszartesns [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmasi u HeopraHmdeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEM SKOJOTHMYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsT 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTANM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIMTHUYECKON IUCCOIMAINN, TEPUOTUYCCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JI€KAIIUE B OCHOBE TOHUMAHUS IPUUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEAKIHUM, TEPMOJUHAMUYECKUX HU
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON JCATEILHOCTH YEJIOBEKa, OOIMX HayYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M MU TUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIIeCTB, TEIUIOBOMY 3G (dEKTy peakiuu, U3MEHEHUIO CTEIeHEH
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOINYECKOTo 3akoHa [l.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB IEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKHUE  CBOMCTBA  BEIIECTB  Pa3IMYHBIX  KJACCOB,  MOJTBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPECTBOM COCTABJICHUS 3JIEKTPOHHOro OanaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIICHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, PEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KMBBIC OPTaHU3MbI ONPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKH
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
Nen/m  HaumMeHoBaHMe pa3esioB U TeM MPOrpaMMBbl Kourpo Hpakru (gposrie)
Bcero JbHbIE yecKue o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypchbl

Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH
11 IIpenMet oprannyeckoi XuMuu. Teopus CTPOSHUS OPraHUICCKUX 3 bubaunoreka [JOK

' coenunenuii A. M. Bytieposa https://m.edso0.ru/d69df650

Hroro mo paszneny 8

Pa3znen 2. YriaeBoaopoasl
2.1 [IpenenbHbIC YIIIEBOAOPOIbI — AJKaHBI, IIUKIOATKAHBI 5 bubmorexa [JOK

' bel YHICBOAOPOR 1 https://m.eds00.ru/d69df650
2.2 Henpenenbabie yriieBogOpOAbl: aJKEHBI, alIKaJueHbI, aIKMHBI 14 1 bubmorexa [JOK

' pel YHICBOAOPOARE: ’ s ’ https://m.eds00.ru/d69df650

bubnunorexa LIOK

2. A

3 POMATHHCCKHE YIIICBOLOPOAEI (apeHEN) 8 https://m.eds00.ru/d69df650
2.4 [IpupoaHbIe NCTOYHUKH YTIIEBOIOPOJIOB M MX IepepadoTKa 4 bubmotexa [JOK

' pupoa yr AOPOA Pep https://m.eds00.ru/d69df650

bubmmoteka IIOK

2. r 4 1

> IOTCHIPOHSBOAHME YIIEBOAOPOAOR https://m.eds00.ru/d69df650

Hroro mo pasneny 35

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHU s
3.1 Cnuptsl. ®enon 11 1 Bubmmorexa [IOK

https://m.edsoo.ru/d69df650
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KapOoHuabpHBIE COSTUHEHMS: allbJIeTU/IbI U KeTOHBI. KapOoHOBEIE bubmmoreka [JOK
3.2 21
kucIoThl. CnoxHbIe 3pupbl. XKupbl https://m.eds00.ru/d69df650
bubnunorexa LIOK
. 1
33 YTIeBOME o https://m.eds00.ru/d69df650
Uroro no pazneny 41
Pasznen 4. A3oTcoaepikaniue opranHnyeckue coeIuHeHus
bubnunorexa LIOK
4.1 A LA .b 12 1
MUHBL AMHHOKHCIOTBL. bEJi https://m.edsoo0.ru/d69df650
Uroro no pazneny 12
Paszgea S. BoicokoMoJieKy/JIIpHbIE COeIUHEHUSA
51 BrIcOKOMONIEKYAIPHBIE COEAUHEHUS 6 bubmorexa HIOK
' yip a https://m.eds00.ru/d69df650
Hroro mo pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3
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11 KITACC

KoaudecTBO 9acoB

Kourpoas IIpakru jexkTpoHHble (I poBbIE)
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI P P P bp

Bceero HbIE YyecKHe o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aK0H U
11 ITeproauueckast cucreMa XUMHYECKUX 3emMeHToB J[. U 9 bubmorexa LOK
' pHOA o https://m.edsoo.ru/2dd57f24
MenneneeBa
bubnnoreka IIOK
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIICCTB 11 1 https://m.edsoo.ru/2dd57f24
bubnnoreka IIOK
1.3 X 19 1 3
HMITICCKHE peaKtitd https://m.edsoo.ru/2dd57f24
Utoro no pazneny 39

Pa3nea 2. Heopranunyeckasi xumust

bu6nuoreka [IOK
21 Henteramer 81 . 3 https://m.edsoo.ru/2dd57f24
bu6nuoreka [IOK
22 Merazmet 23 . 2 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54

Pazgen 3. Xumusd " s;Ku3Hb

bu6nuoreka [IOK

A M . X
3 €TO/bI IO3HAHUS B XUMUHU. XAMHUSA U )KU3Hb 9 httos://m.edsoo.ru/2dd5 7624

Hroro no pasneny 9

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Koutpoar Ilpakrtuuec = [ara
Tema ypoxka o0pa3oBaTejibHbIE
n/n Bcero  Hble KHe U3ydeHust
pecypcsbl
padoThI padoTshI
[IpenMet u 3HAYCHHUE OPTAHUYECKON XUMUH,
1 MIPEJICTABICHHE O MHOTO0Opa3uH OPTaHHIECKUX 1 bubmorexa OK
P . P P https://m.eds00.ru/3686e6f5
COeTMHEHU I
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE
2 1 BO30Y)KAEHHOE cOoCcTOsIHUs). BaneHTHbie 1 bubmmorexa [JOK
Y ) https://m.edsoo.ru/Oce6fd4c
BO3MOYKHOCTH aTOMa yTJIepoja
XuMudeckas CBSI3b B OpraHMYECKUX COCTUHEHUSIX.
3 Mexanu3mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U 1 bubmorexa HOK
p . ’ https://m.eds00.ru/8d39f5c8
CII0COOBI pa3phiBa CBsI3El
4 Teopus cTpoeHNs OpraHMYECKUX COeAUHEHUH A. M. 1 bubmmoreka HOK
byrneposa https://m.edso0.ru/9e595ch8
Bunel m3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
) OnexTpoHHbIE 3P (HEKTH B MOJIEKYJIaX OPTaHUYECKUX 1 bubmorexa LOK
P . Y P https://m.edsoo.ru/b0e61661
COeTMHEHU I
[IpencraBnenue o kiaccupuKanu 1
6 CIfCTeMaTI/I‘IeCKaSI HOMGHK?;aT a (IUPAC) 1 brbmmorexa [JOK
P https://m.edsoo.ru/c212dd21
OpPraHHYECKUX BEIIECTB
7 Kinaccudukanms peakiuii B opraHu4ecKOi XUMHUHT 1 bubmorexa HOK
1t peaKtt p https://m.edsoo.ru/ba5706aa
. bubnuotexa [JOK
8 Cucrematusanus 1 0000I1I€eHHE 3HAHUI 110 TEME 1 1

https://m.edsoo.ru/87a37cab
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AJTKaHBI: TOMOJIOTHYECKHH psifl, 00mas ¢popmyia,

bubnunorexa LIOK

9 HOMEHKJIaTypa U U30MEpUs, FJICKTPOHHOE U
P P P https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT

10 DOU3NYECKUEe 1 XUMUUYECKUE CBOMCTBA aJIKAaHOB bubmmorexa [JOK

https://m.edso00.ru/3137711c

1 Haxoxnenne ankanos B npupoje. CriocoObt bubmmoreka [JOK
MOJyYECHUS U IPUMEHEHUE AJIKAHOB https://m.edso0.ru/259b0a5h
Huknoankansl: o0miast popmynna, HOMEHKIATYpa U

12 HU30MEpHsl, 0COOCHHOCTH CTPOCHHS U XHMHUYECKUX bubmmorexa [JOK

. pHd, p https://m.eds00.ru/156730d2
CBOWCTB, CITIOCOOBI TIOJTyYEHUS U TIPUMEHEHUE
Pemenue pacu€THBIX 3a71a4 Ha ONpeielieHNe
MOJIEKYJISIPHOI (pOPMYIIBI OPraHMYECKOro BEIecTBa
bubmuoreka [IOK
13 110 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX
. https://m.edsoo.ru/bf84d8eb
B ero cocraB. CrucremaTu3aius 1 0000IIeHHEe 3HAHUT
o TeMe
AJIKEHBI: TOMOJIOTHUECKUH psij1, oOmias popmya,

14 HOMEHKJIATypa, 3IEKTPOHHOE U MMPOCTPAHCTBEHHOE bubnnorexa [JOK
cTpoeHue Mosekya. CTpyKTypHas ¥ LIUC-TpaHC- https://m.edsoo.ru/273b0ale
M30MepUs aJTIKEHOB

15 du3nyecKre 1 XMMUYECKUE CBOMCTBA aJIKEHOB. bubmuorexka [IOK
IIpaBuno MapkoBHUKOBA https://m.edsoo.ru/21069ccd

16 CriocoObI TOTy4eHUST U IPUMEHEHNE aTKEHOB bubmorexa LOK

yi p https://m.eds00.ru/665dc058

17 [IpakTuueckas pad6ora Ne 1 nmo teme "lIlomyuenue bubmuoreka [JOK
ATUJIEHA U U3YYE€HUE €r0 CBOUCTB" https://m.edso0.ru/0941eed8

18 Pemenue pacu€THBIX 3a7a4 Ha ONIpeIeNieHNE bubnunorexa LIOK

MOJICKYJIIPHOH (hOPMYJIBI OPTaHMYECKOTO BEIIECTBA

https://m.edsoo.ru/e9ea9921
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AJkaaueHbl: conpsHKEHHBIC, U30JIUPOBAHHBIE,

19 K nmpoBa”Hbie. OCOOEHHOCTH DJIEKTPOHHOTO bubmotexa [JOK
YMyJHp ’ p https://m.eds00.ru/04298c0a
CTpOCHUS
20 XUMHUYECKUE CBOUCTBA CONPIKEHHBIX TMEHOB bubmorexa LIOK
p A https://m.eds00.ru/e561253d
21 CrocoOslI ITI0JIYYEHUS U IIPUMEHEHIE AJIKAMEHOB bubmorexa LIOK
yd p . https://m.eds00.ru/1aa81660
AJKHUHBI: TOMOJIOTHYECKHH psif, 001mas popmyina,
22 HOMEHKJIATYpa, DIEKTPOHHOE U IIPOCTPAHCTBEHHOE bubmorexa [IOK
ypa, p p up https://m.edsoo.ru/68b6cc4c
CTpOCHHE MOJIEKYJ, (pr3nvecKre CBONCTBA

23 XUMHYECKHE CBOUCTBA AJIKUHOB bubmorexa [IOK

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

24 KauecTBeHHBIE peaKIMU Ha TPOWHVIO CBA3b bubmorexa [IOK

peartt p o https://m.edsoo.ru/7blc48da
25 CnocoOblI ITOJIyYEeHUS U IIPUMEHEHME aJIKUHOB bubnnorexa [JOK
i p https://m.edsoo.ru/a6f9alea

26 Pewrenue 3amad: pac4€Tsl 10 YpaBHEHUIO bubmmnoreka [HOK
XMMHYECKOHN peakiuu https://m.edsoo.ru/5db8e526

27 CucreMmaruzamus 1 0000IIeHNE 3HAHUI 10 TEME
ApeHbI: TOMOJIOTUYECKUH psfl, 00mas hopmyna,

28 HOMEHKJIAaTypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE bubmuotexa [IOK
CTPOEHHE MOJIEKYJI OE€H30J1a U TOJIyosIa, UX https://m.edsoo.ru/a92a7094
¢u3nueckue cBoiicTBa

29 XUMHYECKIE CBOMCTBA apEHOB: PEAKIINHN 3aMEICHU bubmorexa LIOK

p - beakl m https://m.edsoo.ru/a44alaes

30 XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIIUU bubnunorexa LIOK

MPHUCOCAUHCHHA, OKHCIICHUEC I'OMOJIOTOB OeH3o01a

https://m.edsoo.ru/a44alae4d
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bubnunoreka LIOK

31 Oco0EHHOCTH XUMUYECKUX CBOMCTB CTHPOJIA https://m.edsoo.ru/d5018a54
32 Pewrenne pacu€THbIX 3aa4 Ha ONpeiesieHNe bubmmoreka [JOK
MOJICKYJIIPHOH (hOPMYJIbI OPTaHMYECKOTO BEIIECTBA https://m.edsoo.ru/53461a2c
33 CriocoObI TTOTy4eHUsT 1 IPUMEHEHNE apCHOB buomorexa LIOK
https://m.eds00.ru/6f717d09
34 ['eneTnyeckas CBS3b MEKAY PA3IMYHBIMU KJIACCAMU
YIJIEBOIOPOIOB
35 Pacuérel 0 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.
CucremaTu3aius 1 0000IIeHHE 3HAHUH TI0 TEME
36 [Tpuponnsriii ras. [lonmytHbie HEDTAHBIE Ta3bl
37 KameHHbI#1 yroib v NPOayKThI €ro nepepadoTKu bromorexa LIOK
https://m.eds00.ru/69b3398b
Hedts u ciocoOr1 €€ nepepabotku. [Ipumenenue bubmmoreka [JOK
38
MIPOYKTOB TIepepadoTKu HehTH https://m.edsoo.ru/21f9de78
39 I'eneTnyeckas CBSA3b MEXKAY PA3IMIHBIMU KIIACCAMH
YTJIEBOI0POIOB
["asioreHONnpON3BOIHBIE YTIIEBOI0OPOIOB:
40 3neKTp0HH§e CTpOCHI/Ie;}I,)reaKI_II/II/I I3)aMemem/I;1 bubnrorexa LTOK
https://m.eds00.ru/82b4d759
rajoreHa
JelicTBue menoyeil Ha raJIoreHIPOU3BOAHBIE.
41 BiaumopeiicTBue muranoreHaikaHOB ¢ MAarHUEM U
[IUHKOM
42 Cucremaru3zanusi 1 0000IIEHUE 3HAHUM 110 Pa3IeiTy bubmuoreka [{OK
"Yraesogopobr" https://m.edso0.ru/20e89f22
43 Kontponbnas padota mo teme "Yraesogopoasr"” bubmmorexa LIOK

https://m.edso0.ru/95c9e298
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[IpenenbHble OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psill, o0mias popmyra, CTpoeHHE

bubnunoreka LIOK

44
MOJIEKYJI, U30MEPUS, HOMEHKJIATYypa, https://m.edsoo.ru/df04c5cd
kiaccudukanus, GpuznuecKue CBocTBa
45 XUMHYECKHE CBOMCTBA IIPEACIIBHBIX OJTHOATOMHBIX Bbu6muotexa [JOK
CIIUPTOB https://m.edsoo.ru/26ee34fe
bub6nmoreka [IOK
CriocoObl mosTydeHus U IpUMEHEHUE OJHOATOMHBIX
46 . https://m.eds00.ru/4841000000
P 00000
47 [IpocTeie 3¢upbl: HOMEHKIIATYpa U U30MEPUS, bubmmoreka [JOK
0COOEHHOCTH (PU3MYECKUX U XUMHUYECKUX CBOHCTB https://m.edsoo.ru/c2c788b2
48 MHOroaromMHble CIIUPTHI: ATHJICHTIIUKOJb U Bu6mmoteka [JOK
IJIMICPUH, UX GU3HYECKUE U XUMHYECKUE CBONCTBA https://m.edsoo.ru/ee4d84aa
Crioco0pl 1oslyuyeHus: ¥ IPUMEHEHUE MHOIOATOMHBIX bubnuoreka [IOK
49
CIIMPTOB https://m.edso0o.ru/d12e567d
50 ®DeHo: CTpOCHHE MOJIEKYIIbI, PU3NYECKUE CBOKCTBA. bubmuoreka [IOK
TokcuuHocTh (heHoNa https://m.edsoo.ru/2ce726f8
bubmmoteka IIOK
51 X i
MMIICCKHE CBOHCTBA herora https://m.edso0.ru/037ca5f9
bubmmoreka IIOK
52 C 0
MocoOBI ONyYeHUs M MpUMeHeHne QeHona https://m.edsoo.ru/c77ddfAc
ITpakTruyeckas padora Ne 2. Pemenue
53 AKCIEPUMEHTANIbHBIX 3a7a4 110 Teme "CrnupThl U brbmmorexa LTOK
P A P https://m.edsoo.ru/fdOced09
¢benomnsr"
b K
54 Cucremarusanus 1 0000IIEHIE 3HAHUI 10 TEME nommorexa IO

https://m.edso0.ru/1810ch9b
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AnbJIeTUbI U KETOHBI: 3JIEKTPOHHOE CTPOEHHUE

bubnunorexa LIOK

55 KapOOHWJIBHOU T'PYIIIIBI; TOMOJIOTHYECKUE PSABI
P PYHHBL PAARL, https://m.edsoo.ru/b139beaa
oOurast popmysa, U30MepHUsl 1 HOMEHKJIATypa
56 Anbaerupl U KeTOHBI: (PU3UYECKUE CBOWMCTBA; bubnmnoreka HOK
peaKury MPUCOECTUHEHUS https://m.edso00.ru/c887425c
57 Peakiinu okucCIIeHHS M KQUECTBEHHbBIC PEAKIIUU bubmuorexa [IOK
alBIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOsl MoTyueHus albIeTHI0B U KETOHOB bubmorexa HOK
i AT https://m.edsoo.ru/520d1c51
59 OAHOOCHOBHBIE NpeeTbHbIE KAPOOHOBBIE KUCIOTHI, bubmmorexa [JOK
O0COOCHHOCTH CTPOCHHUS UX MOJIEKYJ https://m.edsoo.ru/fecOb113
N3omepust 1 HOMEHKIaTypa KapOOHOBBIX KHUCIIOT, HX bubmmoreka [JOK
60 .
(du3nueckre CBOMCTBa https://m.edso00.ru/700cc87b
61 XUMUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX bubnnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
62 Oco0eHHOCTH CBOMCTB MypaBbHHON KHUCIOTHI. bubmuorexka [IOK
MHuoroo6pasue kapOOHOBBIX KHCIOT https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOMCTB: HEMIPEAETbHBIX U
63 apoOMaTUYECKUX KapOOHOBBIX, TUKAPOOHOBHIX, bubmuoreka [IOK
TUAPOKCUKAapOOHOBBIX KHCIOT. [IpencraBurenu https://m.edso0.ru/83a08773
BBICIIIUX KapOOHOBBIX KHCIIOT
64 ITonsaTHe 0 MPOMU3BOIHBIX KAPOOHOBBIX KUCIIOT bubmorexa HOK
P P https://m.eds00.ru/0d162d9d
CriocoObl MmostydeHus U NpuMeHeHue KapOOHOBBIX bu6muoreka [JOK
65
KHUCJIOT https://m.edsoo.ru/7c065c9d
66 CrnosxxHbie 3(UpBI: TOMOJIOTUYECKUH PSJI, OOIIIast bubmmoreka [JOK

¢dbopMyIa, n30Mepusi U HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d
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bubnunoreka LIOK

67 duznyeckue U XMMHUYECKHe CBOMCTBA 3(pupoB
$up https://m.edsoo.ru/ad6b94b2
Pemennie pacu€THBIX 3a1a4: IO YPaBHEHUIO
68 XUMHUYECKON PEaKIuH, Ha ONPECIICHHE
MOJIEKYJISIPHOI (pOPMYJIBI OpraHMUECKOro BEIecTBa
[Ipaktuyeckas padora Ne 3. Pemenue
69 SKCIEPUMEHTAILHBIX 3aa4 10 TeMe "KapOoHOBBIE buGnuorexa [IOK
P ! P https://m.eds00.ru/486671fb
KUCIOTHI. CIOXKHBIE dPUPHI
70 XKupsr: ctpoenne, GU3NUECKUE U XUMUYECKHE bubnuoreka [IOK
CBOMCTBA (TUIPOJIU3) https://m.edsoo.ru/a19c5b98
71 Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKH bubnnorexa [JOK
HEMPEIEIbHBIX KUPHBIX KUCIOT. JKUpbl B mpupojie https://m.edso0.ru/b0331922
MpL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
. bubnnorexa [IOK
72 Mororiee aeiictpue. [IoHATHE 0 CHHTETHYECKUX
https://m.eds00.ru/3c566565
Moromux cpeactsax (CMC)
73 ['eneTnveckas CBSI3b yriaeBOJAOPOIOB U bubnnorexa [JOK
KHUCJIOPOJCOAEPKAIINX OPraHUYECKUX BEIIECTB https://m.eds00.ru/56790c96
74 PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKIUN
bubmmoteka IIOK
75 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME
t B https://m.edsoo.ru/f8eaf2eb
OO1as xapakTepucTUKa YrIeBOI0B U
76 Knaccnq)ml:a I/Iﬂp JIEBO era (MOHO-, - U bubmorexa LOK
Ly a e https://m.edsoo.ru/7a9693al
TIOJIMCaXapHUIb)
77 Mounocaxapupbl: (pu3nyecKrue CBOMCTBA U bu6muoreka [JOK
HaxO0’KJICHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 IIpumeHeHue TI0KO03bl, €€ 3HaUE€HUE B bubmuoreka [IOK

KHU3HCACATCIbHOCTH OpraHnu3mMa

https://m.edsoo.ru/5e61122d
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)lncaxaplxmm: caxapo3a, MajibTO3a " JIAKTO34a.

79 Haxosxnenue B mpupojie ¥ IpuMeHeHHe bubmmorexa [JOK
8 pHpos p https://m.edsoo.ru/eb0384e7
JcaxapuioB
80 [Tonucaxapuipl: CTPOEHUE MAKPOMOJIEKYJI, bubnmnoreka HOK
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA, TPUMEHEHHUE https://m.edsoo.ru/72a04508
81 [TonsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX bubmmorexa [JOK
4 https://m.eds00.ru/6216e766
Pemennie pacueTHbIX 3a7a4 Ha ONpeIeICHUE JOTU
82 BBIXO0/Ia TTPOJIYKTA PEAKLIUU OT TEOPETUUECCKU bubmmorexa [JOK
A8 TIpOAtyIcTa peaktt p https://m.edsoo.ru/7fde47ef
BO3MOYKHOT'O
83 CucremaTu3zanus ¥ 0000IICHHE 3HAHUN TIO pa3/el bubmmorexa [JOK
t - PasHENyY https://m.eds00.ru/08d4364c
84 KontposnbHas padoTa mo teme bubnnorexa [JOK
"Kucnoponcoaep:xaiiue opraHuyecKue CoOeJUHEHU " https://m.edsoo.ru/42c6678e
AMUHBI: K1accuUKaIys, CTpOSHUE MOJIEKYJ, 0011as
85 ¢bopmya, n3oMepHsi, HOMEHKJIaTypa U (pu3nyecKue bubamorexa LOK
pv yia, pH, yp https://m.edsoo.ru/efa7e6ca
CBOICTBa
86 XUMHUECKHE CBOICTBA ann(aTHIECKUX aMUHOB bubmorexa LOK
https://m.edsoo.ru/1bc5cf80
87 AHWINH: CTpPOEHUE aHWJIMHA, 0COOEHHOCTH bubmmnoreka HOK
XAMUYECKAX CBOWCTB aHUJINHA https://m.edso0.ru/39cd21f1
88 CriocoObl TTOTy4eHHs! U IPUMEHEHUE aTn(PaTHISCKUX bubnnorexa [JOK
aMHUHOB https://m.edsoo.ru/eal38763
AMMHOKHCTIOTHI: HOMEHKJIATYpa U U30MEpPHS,
N bubmuoreka [{OK
89 ¢busnueckue cBoiicTBa. OTAEIbHBIE IPEACTABUTEIH

0-aMHHOKHMCJIOT

https://m.edsoo.ru/d1773e80
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XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, HX

90 Onostornyeckoe 3HaueHrue aMuHokuciaor. CuaTE3 U buGnuorexa [IOK
) https://m.edsoo.ru/77df705a
TUAPOITU3 TIENITUIOB
01 benku kak npupoIHbIE TOJTUMEPBI; CTPYKTYPBI bubnmnoreka HOK
0eIKOB https://m.edso0.ru/429¢9899
bu6nmoreka [IOK
92 XHUMHAYECKHE CBOIICTBA OEIIKOB
https://m.edsoo.ru/6237306d
A30TCOaepIKaINe TETEPOIUKINISCKIE COSTUHEHUS.
93 HykiieMHOBBIE KHCIIOTHI: COCTaB, CTPOEHUE U bubnnorexa [JOK
y ' - C1P https://m.edso0.ru/521d1431
Ouosornveckas poJb
[IpakTuueckas paborta Ne 4. Pemenue
94 JKCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME Bubmiorexa OK
" P ! " https://m.edsoo.ru/8e3c02d1
A3oTCoIepKaIie OpraHnIecKue COSAMHCHHUS
[IpakTuueckas pabora Ne 5. Pemenue
95 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe "Pacro3HaBanue buGnuorexa [IOK
P et https://m.edso0.ru/bde3fdf6
OpPraHUYECKUX COSAMHEHUN
96 KonTponbHas padota no teme "A3zoTconepxaiine bubmmnoreka HOK
OpraHu4ecKue coeauHeHus" https://m.edsoo.ru/ce561bc?
OcCHOBHBIE TIOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX
97 COEIMHEHNI U METOBI UX CUHTE3A — bubnuorexa [JOK
g A https://m.edsoo.ru/7aa63ebd
MTOJIMMEPH3AITUS U TIOJTHKOH ICHCAITHS
bu6nunorexa LIOK
98 ITnactMaccel. YTriuzanus U repepadoTKa IIacTHKa
I pep https://m.edso0.ru/82242e0f
99 DnacToMepbl: HATypalbHbI CUHTETHYECKHE bubnunorexa LIOK
Kayuyyku. Pe3una https://m.edso00.ru/246103ec
BonokHa: HaTypalbHbIE, HICKYCCTBEHHEBIE,
P Y but6mmoreka [IOK
100 cuHTeTnyeckue. [lonumepsl cnenuaibHOTO

Ha3Ha4YCHUA

https://m.edso00.ru/5963a601
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[IpakTuyeckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe "Pacro3HaBanue 1 Bubmuorexa HOK
P " % https://m.edsoo.ru/3aebd77a
IUIACTMACC U BOJIOKOH
O000111eHIE U CUCTEMATH3AIUA U3YYEHHOTO
102 mare HI:ana 10 TEME ”BI;ICOKI(l)MOJIeI}(,tI JISIPHBIE 1 Bubmiorexa HOK
praa T yup https://m.eds0o.ru/6a22ble8
COEIMHEHNS
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102
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11 KJIACC

KoumnuectBo yacos JJIeKTPOHHbIE
Ne ara ugposbie
Tema ypoxa Kourpoas  IIpakruuec /[ uudp
n/n Bcero  Hble KHe u3ydeHusi  oOpa3oBaTejibHbIE
padoThbI padoTbI pecypcbl
1 AtoM. CocTaB aTOMHBIX sJiep. XUMUYECKUN 3JIEMEHT. 1 bubnunoreka [HOK
H3otomnsl https://m.edso0.ru/59c112ee
5 CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE 1 bubnnoreka [JOK
qucia https://m.edsoo.ru/b4d9fffa
3 Kraccudukaiust XUMUYECKUX 3JeMeHTOB (S-, p-, d-, f- 1 bubnuotexa [JOK
3JICMEHTHI) https://m.eds00.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 10 ATOMHBIM OpOUTATISIM 1 bubmorexa [JOK
P https://m.edsoo.ru/f5f750fe
5 DNEKTPOHHBIE KOH(DUTYpAITUU aTOMOB 3JICMCHTOB B 1 bubnuorexa [JOK
OCHOBHOM M BO30YXJAEHHOM COCTOSTHUU https://m.eds00.ru/8149e846
6 ONeKTpOHHbIE KOH(PUTypaIllMi HOHOB. 1 bubnuoreka [IOK
DIIEeKTPOOTPULIATETLHOCTh https://m.edso00.ru/a0764b24
Ilepuoanueckuii 3akoH u [lepronnueckas cucrema
7 xumuuecknx s3nemMeHToB J[. . MeHneneeBa, cBA3b C 1 bubmorexa [JOK
. R ’ https://m.edso00.ru/16957c01
COBPEMEHHOI TeOpUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
8 AIIEMEHTOB M 00pa3yeMBbIX UMH MPOCTHIX U CIOKHBIX 1 bubmorexa HOK
pasy P https://m.edso00.ru/f8468927
BEILECTB [0 Tpynnam 1 nepuojam
. b K
9 Cucremarusanusa 1 0000IeHNE 3HAHUH 110 TEME 1 ubnnotexa L0

https://m.edsoo.ru/8fad2942
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Bunbr xuMudeckoii cBs3u. MexaHu3mMbl 00pa3oBaHUs

bubmuoreka [JOK

10 KOBaJICHTHOH cBsi3U. BomopoaHast cBs3b.
AOPOA . https://m.edsoo.ru/5a8072af
MexmonexkynsipHble B3aUMOCHCTBHS
BasienTHOCTB U BaJieHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b
11 AIEKTPOHHOM C TYPBI MOJIEKYJI C KX T€OMETPUUECKUM bubmmorexa [JOK
P TPYILYP Y P https://m.edsoo.ru/3d2ca093
CTPOCHHEM
12 [IpencraBieHus 0 KOMIUIEKCHBIX COEUHEHUSIX: COCTaB U bubnunoreka [HOK
HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO
13 T IgeHm TI/InHi I/II()JTaJ'IJ'II/I‘IeCKI/IX ei]ueTF;K U CBOIiCTBa bubmmorexa LOK
c .
P P P https://m.edso00.ru/e167635b
BEIICCTB
14 [Tonsarue o nucnepcHsbIx cucremax. IIpeacrasnenue o bubnnorexa [HOK
KOJJTOUTHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
15 HcrrHHbBIE paCTBOPBI: HACBHIIIEHHBIE U HEHACBIILICHHEIE, bubnuoreka [IOK
pactBopuMOCTh. KpucTtamnoruaparel https://m.edsoo.ru/e9ccdd8d
16 Crioco6 axe OHIICHTpA aCTBOPOB bubmmorexa LIOK
¢ bl BRIPAKEHUS KOHIICHTPAIIUN PACTB
P HerTpat p P https://m.edso00.ru/328e653a
Pemienue 3anau ¢ ucnosnb30BaHUEM MOHATUN "'MaccoBast
17 0JIs pacCTBOPEHHOTO BemiecTBa", "MospHas bubmmorexa [JOK
HOTAD P | B ’ P https://m.edsoo.ru/785e0ab4
KOHIICHTpaIUs
Knaccugukaius 1 HOMEHKIaTypa HEOpPraHUYECKHX bubnnoreka [JOK
18
BEIIICCTB https://m.edsoo.ru/bf9e108d
19 CucremaTtu3zaiys u 0000IIeHHEe 3HAHUN TI0 TeMe bubmmorexa [OK
H B https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no temam "CtpoeHue atoma.
20 IIepuonnueckuit 3axoH u Ilepuoanueckas cucrema bubnnoreka [JOK

xuMuueckux snnemeHToB /. . Menaeneesa", "Ctpoenue
BeecTBa. MHorooOpasue BeriecTs"

https://m.edsoo.ru/70a60aa4
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Knaccudukanus XuMIUYeCKUX peakinii B
HEOPraHWYECKOM M OPraHnYeCKON XMMUU. 3aKOH

bubmuorexa [JOK

21
COXpaHEHHUsI MacCChl BELIECTB; 3aKOH COXPaHEHUS 1 https://m.edso00.ru/6335cdd2
MPEeBpaLIeHHs SHEPTUU IPU XUMHUECKHUX PEaKIHIX
99 TennoBble 3¢ (EeKThl XUMUYECKUX PEaKIHii. bubmumoreka [IOK
TepMoXuMHUUECKHUE YPaBHEHUS https://m.edsoo.ru/d1db86da
93 Brrunciienus mo ypaBHEHHSIM XUMHUUYECKUX PEAKIUU U bubmuorexa [JOK
TEPMOXMMHUYECKUM YPABHEHUAM https://m.eds00.ru/87b13954
24 CKOpOCTh XMMHUYECKOH peakinu, e€ 3aBUCUMOCTb OT
pa3nuuHbIX (hakTopoB. Katanus u kaTanmzatopbl
25 ['oMoreHHbIe U reTeporeHHbIe peakuu
[TpakTuueckas pabota Ne 1 mo teme "BnusiHue
26 A3TUYHBIX (PAKTOPOB HA CKOPOCTH XUMHUYECKOM bubmmorexa [TOK
P " P P https://m.edsoo.ru/1facaldl
peakuuu
OO6patumbie U HeOOpaTUMBbIe peakuu. XUMHUECKOE bubnuorexa [JOK
27
paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme "BausiHue
28 A3JIMYHBIX (DAKTOPOB Ha MOJIOKEHNE XUMUYECKOTO bubmmorexa [OK
P " P https://m.edsoo.ru/3bf34e17
paBHOBECHS
29 DnekTponuTHdeckas auccounanusi. CuiabHbIe U cadbie bu6mmoreka [JOK
MEeKTPoSuThl. CTEeneHb JUCCOIHAIITN https://m.edsoo.ru/5f766bdf
30 HNonnoe npoussenenue Bojbl. Cpena BOJHBIX paCTBOPOB. bubnuotexa [JOK
Bonoponnsiii nokaszarens (pH) pactBopa https://m.eds00.ru/3966ca89
31 I'maponus coneit. Peakiuu, mpoTekaronye B pacTBOpax bubmuotexa [JOK
3JIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
39 [IpakTuueckas padora Ne 3 o teme "Xumundeckue bubnuoreka [IOK

peaKIu B PacTBOPax JIEKTPOIHUTOB"

https://m.edsoo.ru/2e3daeb0
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33 OKHCIHUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU. bubnmoreka [JOK
BaxHelilne OKUCIUTEIN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 MeTto/1 3JIeKTPOHHOTO (3JIEKTOHHO-MOHHOTO0) OanaHca ]r?tI:fsJI/I;I;T:;aocL)Ir(ZII:b 691387
35 DNEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB bubmmorexa LIOK
https://m.eds00.ru/93fh97d2
36 Pemenue 3aay pa3nuM4HbIX TUIIOB bubmorexa HOK
https://m.eds00.ru/5a859d16
37 Pemenue 3a1a4 pa3nuvHbIX TUTIOB bubmmorexa LIOK
https://m.edsoo.ru/5afa265d
38 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110 TeMe bubnnorexa [HOK
"Xumuueckue peakiuu" https://m.edsoo.ru/c161eb85
39 KoHTposbHast pabota mo teme "XuMHUYeCKHue peakiun" nggg&fiﬁ)gﬁi%%g 30
ITonoxenue nemeramno B [lepuonuueckoit cucreme
40 xumuueckux snemeHToB /. . MenneneeBa u bu6mmoreka [IOK
O0COOCHHOCTH CTPOCHHUS UX aTOMOB. Du3znueckue https://m.edsoo.ru/8ca2dcad
CBOICTBa HEMETAIIIOB
41 AnnoTponusi HEMETa/UIoB (Ha MpUMeEpPe KUCIOPO/ia, CEPHI, bubnuotexa [JOK
dbocdopa u yriaeposa) https://m.edsoo.ru/ef92c91c
42 Bonopon: nonyuenue, puszndeckue 1 XUMHUUECKHE bubnuoreka [IOK
cBoiicTBa. ['mapuas https://m.edsoo.ru/0aa8f613
43 ["anoreHsl: HaXOXKACHHUE B MIPUPOJIE, CIOCOOBI OTYUCHHS, bubnuorexa [JOK
dbusznyecKkrue 1 XUMUIECKHE CBONCTBA https://m.edso00.ru/4e223795
44 I"anorenoBoiopoabl. BaxkHelme Kucaopoacoaepxaime bubmuorexa [JOK
COETMHEHMS TaJIOr€HOB https://m.edsoo.ru/6b3255e6
45 JlaGopaTopHbIe U MPOMBIIUIEHHBIE CIIOCOOBI OTYYESHUS bubnuorexa [IOK

rajoreHoB. [ [puMeHeHue raloreHoB U X COCTMHEHU

https://m.edsoo.ru/6971aca4
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[IpaxTuueckas padora Ne 4. Pemenue

bubmuorexa [JOK

46
SKCIIEpUMEHTAIBHBIX 33714 110 Teme "["amorensr"” https://m.edsoo.ru/8b26fecd
Kucnopoa: nabopatopHbie U TPOMBIIIIICHHBIE CTIOCOOBI
47 NOJy4YeHus1, PU3NIECKue U XUMUIecKue cBorcTBa. O30H bubmmorexa LIOK
v ’ ' ' https://m.edsoo.ru/c8abc36a
[IpuMeHeHne Kuciaopoaa u 030Ha
bu6mmoreka [IOK
48 Oxc epOKC
WARL H EPOKCHIGL https://m.eds00.ru/5c8816a0
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
AP https://m.eds00.ru/2b6d8bab
50 Cepa: HaXOXKIEHUE B IIPUPOJIC, CITOCOOBI TOTyUSHUS, bubnunoreka [JOK
du3HYECKrEe M XUMUICCKHE CBOMCTBA https://m.edsoo.ru/46afae16
bubmuorexa [JOK
51 CepoBozopo., ¢
POBOOPOA, CYb AL https://m.eds00.ru/7¢875999
59 Kucnoponconepxamme coeaunenus cepbl. OcoOeHHOCTH bubnnoreka [JOK
CBOMCTB CEPHOU KUCIIOTHI https://m.edsoo.ru/8cfa2548
[TpakTtuyeckas padora Ne 5. Pemenue
53 SKCHEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u eé bubmmorexa [OK
P " 8 P https://m.edsoo.ru/Oafb05e4
COEIMHEHUS
54 A30OT: HaXOXKJICHHE B IPUPOJIE, CITOCOOBI TTOTyUCHHUSI, bubnuotexa [JOK
duznyeckue 1 XuMU4YecKre CBOMCTBA. AMMUAK, HUTPUIbI https://m.edsoo.ru/badd2255
55 Kucnopoacoaepxamue coequnaenus azora. OcodbeHHOCTH bubnuoreka [IOK
CBOMCTB a30THOM KHCIIOTBI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3ota u €ro coeIMHEHUN. A30THbBIE bubanoreka [JOK
ynoOpeHus https://m.edso00.ru/129f5059
®docdop: HaXO0XKICHHUE B PUPOJIC, CITOCOOBI MOTyUEHUS,
. bubmuotexa [JOK
S7 ¢buznueckue n xumudeckue cpoiictra. dochuas u

dochun

https://m.edsoo.ru/9a6b43ec
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Oxkcunst pocdopa, pochopconepxkamme kucnorel. Conu bubnmoreka [JOK
58 .
(bochopHON KHCIIOTHI https://m.edsoo.ru/c7a2d429
[Tpumenenne dpocdopa u ero coequnenuii. DochopHsie bubnuoreka [IOK
59
yao0peHust https://m.edsoo.ru/a218070a
[Tpaktuueckas padora Ne 6. Pemenne
60 SKCTIIEPUMEHTAIBHBIX 3a71a4 1o TeMe "A30T u ¢ocdop u bubmmorexa [TOK
P | A P https://m.edso00.ru/8175ac3f
UX COEIMHEHUS
VYrnepoa: HaxoXIeHUE B MPUPO/IE, ATUIOTPOITHBIE
61 MoauduKauu; GU3NIECKUe U XMMHUYECKUE CBOMCTBA bubmmorexa LOK
A T ’ https://m.edsoo.ru/1eb19f9e
pPUMEHEHUE
62 Oxkcua yrinepona(ll), oxkcun yrinepona(lV), yronsuas bubnuotexa [JOK
KHCJIOTa U €€ COIU https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3muIHBIX TUTIOB bubmmorexa LIOK
A8t p https://m.eds00.ru/6029b609
64 Kpemnwuii: HaxoxaeHue B mpUpoe, CrIocoObl MOIyIeHHUS, bubnnoreka [JOK
du3HYecKre U XUMUYECKUE CBOMCTRA https://m.edso00.ru/143558ab
b K
65 Oxkcupn kpemuusi(1V), kpeMHUEBass KUCI0Ta, CHIIMKAThI ht?fsj:l/ljr(r)lf(;igrou 1317067b1
. bu6mmoreka [JOK
[Mpumenenne kpeMHus U ero coenuHeHnid. CTekIo, ero
66 HOIVeHIe. BHALL CTeKIIa https://m.edsoo.ru/393cdac0
OTYHCHHE, BIILBL €TC https://m.edso0.ru/5823cefb
67 Pemienue 3agau pa3auyHbIX TUIOB bubmmorexa LIOK
AP https://m.edso00.ru/b624f801
68 CucremaTtu3zaiys U 0000IIeHHEe 3HAHUN TI0 TeMe bubnmoreka [JOK
"Hemerannsr" https://m.edso00.ru/6e864db5
b K
69 KonTtponbHas padora no teme "Hemerasisr" uomHoreka LO

https://m.edso0.ru/d0484c76
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70 AHanu3 pe3yiabTaToB KOHTPOIBHON PaOOTHI, KOPPEKITHUS bubnmoreka [JOK
OIInO0K https://m.edsoo.ru/2b7e9510
[Tonoxenue metaios B [lepuoguueckoii cucreme

71 XUMHYECKHUX 3J1eMEHTOB. OCOOCHHOCTH CTPOSHHUS bubmorexa HOK

' P https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000J0YEK aTOMOB METAJIIOB

79 OO6mue ¢uznueckue cBocTBa MeTauioB. [Ipumenenue bubmuorexa [JOK
METaJUIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3

73 CnnaBbl MeTaiioB. Koppo3usi meTaiioB bubmorexa HOK

$ ROPP https://m.edsoo.ru/42b872e3
74 Pewenue 3amay pasinyHbIX TUIIOB Bubmorexa ITOK
P https://m.edsoo.ru/e3de37b6

75 DIIEKTPOXUMUYECKUN P HAIPSHKEHUM METAILIIOB. bubnnoreka [JOK
O61me crnocoObl MOTyYeHHs] METaJIIIOB https://m.edsoo.ru/94eb377a
OO61as xapakrepucTika MetauioB |A-rpynimsl
[Tepuoanueckol CHCTEMbl XMMHUYECKUX 3JIEMEHTOB.

76 Harpuii u xanuii: nonydenue, pusnyueckue 1 XuMHUIECKUE bubnuorexa LIOK

P ' yi ’ https://m.edsoo.ru/e12c26b3
CBOICTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U UX
COEIMHEHU I
O61as xapakrepuctuka metamioB ||A-rpynmst
[Teproanyeckoit CHCTEeMbl XUMUYECKUX JIEMEHTOB.
77 Marnuii u Kaibluii: noixydeHue, Guzndeckue u bubmmorera [TOK
L i ’ https://m.edso00.ru/7c3e49c0
XUMHYECKHE CBONCTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeIUHEHUU
78 JKécTkocTh BOABI M CLIOCOOBI €€ YCTpaHEHUS bubmmorexa [TOK
ye1p https://m.edsoo.ru/c74bfae9
79 AJIOMMHUI: TIOTydeHue, PU3NYecKre U XUMHUUECKUE bubnnoreka [JOK

CBOﬁCTBa, IMPUMCHCHUC

https://m.edso00.ru/0e79b266
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AmdoTepHbIe CBOICTBA OKCH/IA U THIPOKCHIA

80 ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUSA, UX bubmmorexa LIOK
> THAP : https://m.eds00.ru/5d12d318
pUMEHEHUE
81 Pemienue 3agau pa3auyHbIX TUIOB
[TpakTuueckas padora Ne 7. Pemenue
82 JKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe "MeTalibl ITIaBHBIX Bubmaorexa ITOK
P " https://m.edsoo.ru/27a4af43
MOy
OO01mas xapakTepuCcTHKa METaNIOB TOOOYHBIX MOATPYII
83 (b-rpynmn) Ilepuoauveckoit CHCTEMbI XUMHYECKHX bubmorexa LHOK
Py P https://m.eds00.ru/610d7431
3JIEMEHTOB
84 Pu3nyecKue 1 XUMUYECKHE CBOMCTBA XpOMa U €ro bubnuotexa [JOK
COEMHEHUH, UX IPUMEHECHHUE https://m.edso00.ru/9911bef3
85 Baxwueiimume coenuHenus mapranuna. [lepmanranar bubmuorexa [JOK
KaJIusl, ero OKUCIUTEIbHBIE CBOMCTBA https://m.eds00.ru/039d69c8
86 ®du3nuecKue 1 XUMHUECKUE CBOICTBA Kelle3a U €ro bubnuorexa [JOK
coenuHeHu. [loydyeHne U MpuMEHEHHE CIIJIaBOB XKee3a https://m.edsoo.ru/1b7f8741
87 ®du3nvecKue U XUMUYECKUE CBOMCTBA MEJIN U €€ bu6mmorexa [IOK
COEIMHEHUH, UX IPUMEHECHHE https://m.edsoo.ru/2bc0f954
du3nueckue 1 XUMHYECKUE CBOMCTBA IIMHKA U €0
88 COCTMHEHUH, X MpUMeHEeHHE. [ IIPOKCOKOMITIICKCHI bubmmorexa [JOK
A ’ P AP https://m.edsoo.ru/b1f2beal
IIUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
89 AKCIIEPUMEHTANIbHBIX 33/1a4 110 Teme "MeTasuibl bubmmorexa [OK
P " https://m.edsoo.ru/a6e352ea
MOOOYHBIX TMOATPYIII
90 Pemenue 3amau pa3nuUHbBIX THIIOB bubmmorexa [TOK
P https://m.edso0.ru/a8b83d83
o1 O0o01IeHre U cUCTeMaTH3alus U3YYeHHOTO MaTepuraia bubnuotexa [JOK

o teme "Meramip"

https://m.edsoo.ru/e91fe975
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bubmuoreka [JOK

92 KoHTtposbHas pabota mo teme "MeTaiisl 1 https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOJIbHON pabOThI, KOPPEKIIHUS 1 bubnmoreka [JOK
OLIMOO0K https://m.edsoo.ru/9ebff2fd
Posib xuMuu B 06ecrieueHNH YCTOMYUBOTO Pa3BUTHS
94 yesioBeuecTBa. [loHsATHE O HAYYHBIX METOAAaX 1 bubmmorexa [JOK
' i https://m.eds00.ru/080fe1f0
MCCJICIOBAHMS BEIIECTB
HayuHble MpUHIMITBI OPTaHU3alUKd XUMHYECKOTO
95 pou3BOACTBA. [IpoMBIIIIEHHBIE CTTOCOOBI MOTYYEHUS 1 bubmmorexa [JOK
P B A P yi https://m.edsoo.ru/2e45a44f
BOKHEUIIINX BEIIECTB
96 XUMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEH Cpeibl U ero 1 bubnnoreka [JOK
OCJIENCTBUS https://m.edsoo.ru/9f11bf51
97 XuMHus U 370pOBBE uenoBeka. JIekapcTBeHHbIE CpeACcTBa 1 ngg;ls]f:;:oggi 6550721
08 Xumus nui. Poib XuMuu B 00eCIIeUeHNH TUIIEBOH 1 bu6mmoreka [IOK
0e30macHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHnsie cpeactpa. boitoBas 1 bubnunoreka [JOK
XUMHUS https://m.edsoo.ru/da42d5a9
100 XuMHS B CTPOUTEINBCTBE. BaskHeNIINE CTPOUTENIBHBIE U 1 bubnuoreka [IOK
KOHCTPYKIIMOHHBIE MATEPUAJIBI https://m.eds00.ru/61e69003
XuMHS B CENBCKOM X03silicTBE. OpraHnyeckue u bubnuorexa [JOK
101 1
MUHEpaTbHBIEC yI0OpEHUS https://m.edsoo.ru/fd39587d
bu6mmorexa [IOK
102 i 1
CucremaTtu3zaiys U 0000IIeHHEe 3HAHUN TI0 TeMe https://m.eds0o.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

HpOBepﬂeMble TpeGOBaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1

Kon .
06pa30BaTe.]'[bHOH mporpaMmasl CpeaHeEro 06H1€l"0 06pa30BaHI/IH

1 Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJararomue IOoHATUA (XI/IMI/I‘IGCKI/Iﬁ 9JICMCHT, aTOM, H30TOIIbI, 3JICKTPOHHAA
o0osouka atoma, S-, p-, O-3JIeKTpOHHBIE OPOUTAIM aTOMOB, OCHOBHOEC M BO30YKIAEHHOE
COCTOSIHUE aTOMa, MOH, MOJEKyJa, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHUS, XUMHUUYECKasi CBA3b (G- U T-CBSI3b, KPaTHbIE CBSI3M), TUOPHUIM3ALNS aTOMHBIX
opOuTaneli, KpUCTaJUTMUECKas pemiéTka, MOJb, MOJSpPHAas Macca, MOJSPHBIH 00BEM,
MOJIIpHas ~ KOHLIGHTpalMs,  pacTBOpbl  (MCTUHHBIE, JUCIIEPCHBIE  CHCTEMBI),
KPUCTAJUIOTUAPATHI, YIIIEPOJHBIA CKeNeT, (YHKIMOHAIbHAs TPYIa, PaguKall, H30MEpHI,
CTpYKTypHasi popmyna, uzoMepust (CTpyKTypHasi, reoMeTpuyeckas (1uc-, TpaHCU30Mepus),
TOMOJIOTUYECKUN  Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOJI- U a30TcoiaepikKallue
COEUHEHMS, OMOJIOTUYECKU AKTUBHBIE BelleCTBa (YIJEBOMBI, >KUPHI, OEIKH), MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COETUHEHUS, KPEKUHT, PUPOPMHUHT,
TUNBI ~ XUMUYECKMX  peakluil  (OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIE,  9K30- U
OHAOTCPMHUYCCKUC, PCAKIIMU HOHHOI'O O6M€Ha, ToOMO- MU TCTCPOICHHBIC, O6paTI/IMI)I€ u
HeoOpaTHMBbIE), paCTBOP, SJEKTPOIHUTHI, HEANIEKTPOIUTHI, SICKTPOIUTHYECKAS TUCCOLIUAIIUS,
CTENEHb JUCCOIMAIIUU, OKUCIIUTENb, BOCCTAHOBUTENb, SJIEKTPOJIN3, CKOPOCTh XUMUUECKON
peaKkiuu, XMMUYeCKOe PaBHOBECHE)
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TEOPHUH U 3aKOHBI (TEOPUsi XUMHUECKOTO CTpOeHHsI opranndeckux Bemects A.M. Bytiieposa,
TEOPHS IIEKTPOJUTHYECKON nucconmanuu, [leppnonnueckuit 3akon [1.1. MenneneeBa, 3akoH
COXPaHEHMs MacChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3bIK XHUMHUH, MUPOBO33PEHUYECKHE
3HaHUA, JICKAIIUE B OCHOBC IIOHMMAHUA MNPHUYUHHOCTU U CHUCTEMHOCTH XUMHYCCKUX
SIBJICHUI, COBPEMEHHBIE NPECTABIECHUS O CTPOCHUH BEILIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM
U HaIMOJIEKYJISIPHOM YPOBHAX

1.2

NPEACTABICHUS O MEXAaHM3Max XHUMHYECKMX PpEaKUud, TEPpMOAMHAMUYECKUX U
13 KMHETUYECKUX 3aKOHOMEPHOCTAX UX IIPOTEKAHUS, O XUMUYECKOM PaBHOBECUH, JUCIIEPCHBIX
cucTeMax

(bakToJIOTMUECKUEe CBEAECHUS O CBOICTBaX, COCTaBe, IMOJyYeHMM U 0€30MacHOM
14 WCIOJIb30BAaHUN BAXKHEHIIMX HEOPraHMYECKUX M OpPraHMYECKUX BEIIECTB B OBITY H
[IPAKTUYECKOU JEATEIbHOCTH YEI0BEKA

O6H_[I/Ie HAaYYHBIC TNPUHOUIIBI XUMHWYCCKOTIO IPOU3BOACTBA (Ha npumMepe IMnpou3BOACTBA

1.5 o
CEpHOI KUCIIOThI, aMMHaKa, METaHoJIa, IepepaboTKU HEDTH)

2 CpopMUpOBaHHOCTH YMEHHI BBISBIISTH:

XapaKTepHbIE MPU3HAKU U B3AMMOCBS3b U3YUEHHBIX ITOHSATHN, IPUMEHATh COOTBETCTBYIOIIIHE
2.1 MIOHATHUSA IIPU ONMCAHUU CTPOCHUS U CBOMCTB HEOPIaHUYECKUX U OPTaHUYECKUX BELIECTB U
WX IPEBPALLECHAN

B3aUMOCBS3b XUMUYECKHUX 3HAHUH C IOHATHSIMH U NIPEACTABICHUSAMU IPYTUX IPEAMETOB JIIS

2.2
0oJiee 0CO3HAHHOI'O IIOHMMAHUS U 00BSICHECHUS CYITHOCTHU MATCPUAIIBHOTO CANHCTBA MUPaA

3 CdopmMupoBaHHOCTh YMEHHSI HCIIOJIb30BATh:

HaVMEHOBAHMUS XHUMHUYECKHX COECIMHEHUN MEXIYHApOIHOIO COK3a TEOPETHYECKOW H
3.1 MIPUKJIAJHOM XUMHUHM W TPUBHAIbHBIE HA3BaHUS BELIECTB, OTHOCAIIUXCSH K H3Y4YCHHBIM
KJIacCaM OPraHMYECKUX U HEOPTaHWYECKUX COEIMHEHUN




XUMHUYECKYI0 CHMBOJIMKY JUISL cOCTaBieHHs (OpMyJl HEOPraHMYEeCKHMX BEIECTB,

3.2 MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX M CKENETHBIX) (HopmyI
OpPraHUYECKUX BEIIECTB
4 CdhopMHUPOBAaHHOCTh YMEHHS KIACCU(DUIIMPOBATD:
41 HEOPTaHWYECKHE BEIIECTBA, CAMOCTOSATEIILHO BHIOMpPAaTh OCHOBAaHMA M KPUTEPUH IS
KJIaCCU(HKAIMY N3Y4aeMbIX XUMHYCCKUX O0HEKTOB
49 OpPraHMYEeCKHE BEIIECTBA, CAMOCTOSATENILHO BBIOMpPATh OCHOBAHUS W KPUTCPHU ISt
' KJIaccu(UKaIMY N3y4aeMbIX XHMUYECKHX 0ObEKTOB
10 PA3JIMYHBIM MPU3HAKAM (YUCITy U COCTAaBY PEardupyrOIIMX BEIIECTB, TEIUIOBOMY 3D (deKTy
4.3 peaKIMy, M3MEHEHUIO CTEICHEH OKHWCICHHS DSJIEMEHTOB, OOpPATUMOCTH PEAKIUH, YYaCTHIO
KaTaJn3aTropa)
CdhopmupoBaHHOCTH YMEHUS XapaKTEPU30BATh JCKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM
5 U BO30YKIEHHOM COCTOSHUM) M HMOHOB XHMHYECKUX OJJeMEHTOB | — 4 mepuoaoB
IIepnonnueckoit cucrems! .M. MenneneeBa U UxX BaJICHTHBIE BO3MOKHOCTH, MCIOJb3Ys
MOHATHSA S-, p-, 0-3JIEKTPOHHBIE OPOUTAIIH, SHEPTETHUCCKHE YPOBHH
5 CdopmupoBaHHOCTH YMEHUS O0BSICHATH 3AKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMUYECKUX
AJICMEHTOB ¥ 00pa3yeMbIX UMHU COSAMHCHUH T10 MTePHOaM U IPyIIam
7 ChopMupoBaHHOCTh YMEHHS COCTaBISTh YPAaBHEHUS XMMHYCCKHX PEAKIHH M PacKphIBATh
WX CYIIHOCTb:
71 OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIUH IMOCPEACTBOM COCTABJIICHHUS 3JICKTPOHHOTO
0ayaHca 3TUX peaKIui
79 YpaBHCHHS pPEaKIUW Pa3IMYHBIX THUIIOB; TOJHBIC W COKPAIIEHHBIC YPABHCHHS PEaKIIHN
HMOHHOT'0 00MEHAa, YUUTHIBAsI YCIOBHS, IPU KOTOPBIX 3TH PEaKIUU UAYT 10 KOHIIA
73 peaknuii THAPOIIN3a, PeaKInii KOMIUIEKcooOpa3oBanus (Ha MpUMepe TUAPOKCOKOMITIICKCOB
IIMHKA ¥ AJTFOMUHU)
8 CdopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:
HAa KOHKPETHBIX TpUMEpax XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH
8.1 OpPraHWYECKUX COCAWHCHHWN OT KPAaTHOCTH W THIIA KOBAJCHTHOH CBSI3U (G- M T-CBSI3H),
' B3aMIMHOTO BJIMSIHUSA aTOMOB M TPYII aTOMOB B MOJIEKYyJaX, a Takke OT OCOOCHHOCTEH
pealM3anuy pa3IMYHbIX MEXaHU3MOB MTPOTEKAHUS PEAKITUI
8.2 XapaKTepHbIC XI/IMI/I‘EGCKI/IG CBOMCTBA BCHIVGCTB COOTBETCTBYIOIIIUMHU JKCTICPUMEHTAMH U
3aMuCAMH YPaBHEHUH XUMUUYECKUX peaklnui
ChopmupoBaHHOCTh YMEHHUS XapaKTepPH30BaTh COCTaB M Ba)KHEHIIIME CBOWCTBA BEIIECTB,
MPUHAUISKANINX K OMPEISIEHHBIM KJIaccaM M TpYIaM COSIMHEHUH (MPOCThIC BEIIECTRA,
9 OKCHJIbI, TUIPOKCUIBI, COJH; YIIEBOAOPOIbI, MPOCThie d(MUPBI, CHOUPTHI, (HEHONHI,
QJIBJICTH]IBI, KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOXHBIC d(DHUPBI, )KUPBI, YTIIEBOABI, AMUHBI,
aMUHOKHCIIOTHI, OEJIKH)
10 ChopmupoBaHHOCTE YMEHHUS MPOBOJUTH PACYETHI MO XUMHUYECKHUM (opMmylnaM H
yYpaBHEHUSM XUMHUYECKHUX PEaKIUid C UCTIOIh30BaHUEM (PH3NUYECKUX BEITMYUH:
10. Macchl (00BEMa, KOJIMYECTBA BeIJ_[eCTBa)" HNPOJKTa PEaKLMH, €CIM OJHO U3 MCXOAHBIX
1 BEIECTB JIJAaHO B BUJIEC PAacTBOpPa C ONPeIeIEHHON MacCOBOH JI0JIel pacCTBOPEHHOTO BEIIECTBA
WJIM JTaHO B U30OBITKE (MMEET MPUMECH )
10. . " .
5 MacCcOBOU WM 00BEMHOM TONTH, BBIX0/1a POAYKTA PEaKIIHH
10.

TEIUIOBOTO AP QeKTa peakuui




10.

10.

00BEMHEBIX OTHOIIICHHI Ta30B

10 HAXOXKJCHUIO XUMUYECKOU (POpPMYIIBI BEIIecTBa

11

BJ'Ia,Z[CHI/IC CHCTEMOM 3HAaHUH O MCTOJax HAYYHOI'O IIO3HAHUMA SIBIICHHUI IMpUpoOAbI,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax HW YMCHUC TMPUMCHATbL OTH 3HAHUA IIPpU
OKCIICPUMCHTAJIIbBHOM HCCICIOBAaHUMW BEIICCTB U IJIA 00BICHEHHS XUMHYECKUX HBHGHHﬁ,
HMCIOIUX MECTO B IPUPOAL, HpaKTHHGCKOﬁ JACATCIIBHOCTH 4YCJIOBCKa U B HOBCGI[HGBHOﬁ
KHU3HU

12

13

14

15

CdopmMupoBaHHOCTh YMEHHsI MPUMEHSTHh (MCIOJIb30BaTh) 3HAHHUA O COCTAaBE M CBOMCTBaX
BEILIECTB JUISI DKCIIEPUMEHTAIBHOW MPOBEPKH THIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEMN
MPOTEKAHN XUMUYECKUX PEAKIMK U MPOTHO3UPOBAHMS BO3MOKHOCTEM MX OCYIIECTBIICHUS,
CHCTEMHBIC XUMUYECKHE 3HAHUS JJIsi OOBSICHEHHS M IMPOTHO3UPOBAHUS SIBIICHUHN, UMEIOINX
€CTECTBEHHOHAYUYHYIO TIPUPOY; U MPUHATHS TPAMOTHBIX PEIICHUI MPOOJIeM B CUTYaITUsX,
CBSI3aHHBIX C XUMHUEH

CpopMUpPOBAaHHOCT, YMEHHS IUIAHHUPOBATH W TPOBOJIUTH XUMHUYECKUU OSKCIEPUMEHT
(mony4yeHue ¥ N3y4eHre CBOWCTB HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB, KAUeCTBEHHBIE
peaKkuuu YriIeBOJOPOJAOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIUX OpPraHUYECKUX
BEILIECTB, PEUICHUE SKCIEPUMEHTAIbHBIX 3a/ad [0 PAClHO3HABAHMIO HEOPraHUYECKUX U
OpPraHMYECKUX BEIECTB) C COOIIOIEHNEM MpaBUil 0€30MacHOr0 0OpaIlIeHUs C BeIIeCTBAMU U
nabopaTopHBIM 000pynOBaHHEM; (OPMYIMPOBATH IIENTU HCCIEAOBAHUS; MPEICTABIATh B
pa3nu4HON  QopMe pe3ynbTaThl SKCIEPUMEHTa, aHAIU3UPOBAaTh M OIEHUBATh HX
JIOCTOBEPHOCTh

ChopMUpOBaHHOCTH yMEHUS OCYIIECTBIIATH IICJICHAMPABICHHBIA IMOWCK XUMHUYECKON
nHbOpMAIMK B PA3IMYHBIX UCTOUHUKAX (HayuHas U y4eOHO-HAy4Has JIMTepaTypa, CPEICTBa
MaccoBOM HHpopMaLuy, ceTb IHTepHET U ipyrue), KpUTUYECKH aHATTM3UPOBATh XUMUYECKYIO
uHopMaInIo, mepepadbaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHUHU C TIOCTaBJICHHON Y4eOHOM
3ajadeii

CdopmMupoBaHHOCTh YMEHHUS TPOTHO3UPOBATH, AHATTM3UPOBATH M OLIEHUBATH MH(POPMAITUIO C
MO3UIMKA IKOJIOTHUYECKOW O€30MacHOCTH TOCHIEACTBUI OBITOBOM U TMPOWU3BOACTBEHHON
NeSITENIbHOCTH Y€JI0BEKa, CBA3aHHOM ¢ nepepaboTKol BelecTB; c(OPMUPOBAHHOCTh YMEHUIN
OCO3HAaBATh OMACHOCTb BO3/IEUCTBUSA HA )KUBbIE OPTraHU3MBbI ONIPEACTIEHHBIX BEILIECTB, TOHUMAs
CMBICJI TIOKa3arelyid MpPeAeSIbHOM JIONMYCTUMOW KOHIIEHTPAallMM, W TOSICHATh Ha MpUMEpax
CHOCOOBI YMEHBIIICHHUS U MPEIOTBPAILIEHHUS UX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M YeJIoBeKa




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

Koxa
1

11

1.2

1.3
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1.5

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
TeopeTnyeckue OCHOBbI XUMUHU

Crpoenne BemectBa. CoBpeMeHHass MoOJAEIb CTPOCHUs aroma. PacmpeneneHue
3JIEKTPOHOB IO 3HEpreTuyeckuM ypoBHsIM. Kiaccuduxanms XUMHUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHSI DHEPreTHYECKUX YpPOBHEH aTtoMoB (S-, P-, 0-31eMeHTOB).
OcHoBHOE M BO30YXJIEHHOE COCTOSHUSI aTOMOB. DIJIEKTPOHHAsI KOH(MUTypalus aroma.
BasieHTHBIE 2JIEKTPOHBI

Ilepronnueckas cucrema xumuyeckux s3yemeHTOB [[.M. MenneneeBa. dusnueckui
cmbicn Ilepuonuueckoro 3akona /.M. MenneneeBa. IlpuuuHbl M 3aKOHOMEPHOCTH
U3MECHEHUSI CBOWCTB JJIEMEHTOB M HUX COCIMHEHHHM [0 IIepuoAaM U TIPYyIIIaM.
3aKOHOMEPHOCTU B MU3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCAUHEHUH,
BBICIIMX OKCUJOB U THAPOKCUIOB

BanentHOCTB. DneKTpoOTpULIATENbHOCTE. CTENEeHb OKUCICHUS

Bunpl xumunyeckoil cBs3U (KOBaJIeHTHasi, MOHHAasl, METa/NIMYecKas, BOJOpPOJAHAsA) U
MexaHu3Mbl €€ oOpa3oBaHuA. MEXMOJEKYISIpHBIE B3auMOJeicTBUA. BemectBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. THIBl KPUCTAUIMYECKHUX PELIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAIIINYECKON PEILETKU

Xumunyeckas peakuus. Knaccuukanus XMMHUYECKHX peakUUil B HEOPraHUYECKOH U
OpraHWYECKOM XUMHUH. 3aKOH COXPAHEHHS] MacChl BEILIECTB

1.6

CKopocThb peakiuy, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB

1.7

TennoBsie 3G heKThl XUMUYECKUX peakuuil. TepMoXxuMuieckre ypaBHeHUS

1.8

1.9

1.10

OOpatumsble peakiuu. XuMuyeckoe paBHoBecue. DakTopel, BIUAIONIME HA COCTOSTHHE
xuMuueckoro paBHoBecus. [Ipnanun Jle [larense

OnekTpoauTnueckas nuccouuanus. CunbHble U cialble 35eKTpoauThl. Cpeaa BOAHBIX
pacTBOPOB BELIECTB: KUCIIasd, HEUTpasbHasd, menouHas. CTenens aucconuanuu. Peakunn
MOHHOr0 0OMeHa

['unponus coneit. MonHoe npousBeaeHue Bosl. Bomopoanslit mokasarens (pH) pactBopa

111

CnocoObl BBIPAXKCHUA KOHLCHTPAIIUU PACTBOPOB: MACCOBAA HOJIA paCTBopéHHOFO
BCIICCTBA, MOJIIpHad KOHICHTpalus. HaCI:IHIGHHI)Ie N HCHACBIIMICHHBIC PaCTBOPHI,
pPacTBOPUMOCTE. KpI/ICTaJ'IJIOFI/II[paTBI

1.12
1.13

2.1

2.2

2.3

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeieHrne BenecTB B cpeax ¢ pa3HbIM
3HaueHueM PH. MeToasl 21eKTpOHHOTO OanaHca

DIIEKTPOJIN3 PACTBOPOB U PACIIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMHH

Knaccudukanus HeopraHuueckux coenuHeHud. HomeHkIaTypa HeEOpraHHMYECKUX
BEIIIECTB

XWMHUYECKHUE CBONCTBA BAKHEUIINX METAUIOB (HATPHUH, KaldWil, KaJbI[UH, MarHWi,
ATIOMHUHUH, IMHK, XPOM, JKeJIe30, Me/lb) U UX coeAuHeHn. O0Imme criocoObl MOTyYeHHs
METaJIJIOB

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (TaJOTEHOB, Cephl, a30Ta, ¢ocdopa,
yriaepoaa W KPEeMHHS) M UX COSAMHEHHN (OKCHJIOB, KHUCIOPOICOIAEPKAIIMX KHCIOT,
BOJIOPOJHBIX COCTMHEHHM )




2.4

2.5

['eHeTHuecKas CB3b HEOPIrAHWYECKHUX BEILECTB, IPUHAAJIEKAIINX K Pa3IMUHBIM
KJjlaccam

#HH#HPar### 1 nentuukanus HeOpraHMYeCKNX coenHeHnii. KauecTBeHHbIE peakiuy Ha
HEOPraHMYEeCKUe BELECTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OcCHOBHBIE TOJIOKEHHUS TEOPUM XHUMHUYECKOTO CTPOCHHSI OPTaHUYECKUX COCAMHEHHIA
AM. bytnepoBa. VYriepoaHblii CKeleT OpraHMYecKod MoJiekynbl. KpaTHocTh
XUMUYECKON CBS3U. S- U P-CBsi3u. SP3-, SP2-, SP-ruOpuamu3anuu OpOUTANICH aTOMOB
yriaepoaa. 3aBUCUMOCTb CBOWMCTB BEIIECTB OT XUMHUYECKOI'O CTPOEHHUS MOJIEKYII.
I'omousoru. I'omonorudeckuii psia. M3omepus 1 u30Mepbl

3.2

[TonsiTue o pyHKIIMOHANBHOU rpymiie. OpueHTaMoHHbIC () (PEKTHI 3aMecTUTeeH

3.3

3.4

[IpencraBnenne o KkiIacCUpUKAMM  OPraHUYECKUMX  BemecTB. HomeHkiaTypa
OpraHMYECKUX COCAMHEHM (CHUcTeMaThdeckas) U TPUBUAIbHbIC Ha3BAaHUS BaXKHEUIINX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB

CBoOOHOpAAMKABHBIA M MOHHBIA MeXaHW3Mbl peakuuu. [loHstne o Hykieoduie u
anekrpoduie. IlpaBuino MapkosHukosa. [Ipasuso 3aiinieBa

3.5

3.6

3.7

3.8

AnkaHpl. XHMMHYECKHE CBOWCTBA aJIKaHOB: raJorcHUpoOBaHUC, ACTHAPUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKUHI, U30MCpU3alusd, TOpCHUC. HOJIyquI/Ie AJIKaHOB.
I_[I/IKJ'IOEU'IKaHBI. CHGL{I/I(bI/IKa CBOMCTB OHUKIIOAJIKAHOB C MaJIbIM pasMCpOM LHKJIA. Peakuuu
MPUCOCAUHCHUA U PAIMKAJIBHOI'O 3aMCIICHUSA

AnkeHbl. XHUMHUYECKHE CBONCTBA: pEAKUMM MPUCOCAUHEHMs (raJlOr€HUpPOBaHUE,
THJIPUPOBAHUE, THUAPOraJOT€HUPOBAHUE, THJApaTalys), TOPEHUs, OKUCIEHUS W
nojaumepu3ayy. [IpoMbIIeHHbIe U TaO0paTOPHBIE CITOCOOBI MOTYUEHHS aJTKEHOB

Ankanuenpl. XHUMHMYECKHE CBOMCTBAa  alIKaJMEHOB: PEAKUUU MPUCOCAUHEHUS
(rugpupoBaHMe, TaJOTEHUPOBAHUE), TOpeHHs U mnonuMepuzanuu. [lodydenue
aJIKa/IN€HOB

AnkuHBIl. XUMHYECKHE CBOMCTBA: pEAKUUU IPUCOECOUHEHMS (TaJOT€HUPOBAHUE,
TUAPUPOBAaHUE, TUJpaTalus, THAPOTrajJOreHUpOBaHUE) Kak CIOCO0 MOJydyeHUus
IIOJIMMEPOB U JIPYTUX MOJIE3HBIX NMPOAYKTOB. Peakuuu 3amemienus. ['openue aneruieHa
KaK HCTOYHHK BBICOKOTEMIIEPATYPHOIO IIJIAMEHHM JJIsi CBAPKU M PE3KH METaJlJIOB.
[TpumeHeHue aneTuiIeHa

3.9

Apenbl. XUMHUYECKHE CBOMCTBAa OE€H30JIa: pEaKIHH HIEKTPOPUIBHOTO 3aMelleHus,
npucoeAuHeHus (TUApUpoBaHue, rajoreHuponanue). Peakuus ropenns. Oco6eHHOCTH
XUMHYECKHX CBOMCTB Tonyona. Ilomydenue Oenzona. OCOOEHHOCTH XUMHUYECKHX
cBoiicTB crupoinia. I[lomumepusanus cruposia. CriocoObl MONMYYEHUST W TPUMEHEHUE
apOMATUUYECKHUX YTIJIEBOJOPOIOB

3.10

3.11

Cnuprel. [IpenenbHble 0JHOATOMHBIE CIUPTHL. XUMHUECKUE CBOMCTBA: B3aUMOJCICTBUE
C HaTpueM KakK Crmocod  yCTaHOBJIEGHUS  HaJIU4Ms  THUAPOKCOTPYIIBI,  C
TaJIOTEHOBOJIOPOAAMH  KaK  CIOCOO  TOJY4YeHHsS  pacTBOpUTENEH, BHYTpU- U
MEXMOJICKYIIApHas neruapatanus. Peakmus ropenus. [lomydenwe staHoma: peakius
OpO’KeHHS TIIOKO3bI, THApATalusl OJTHIIEHA. OTUJICHTIMKONb M TIUIEPHH Kak
MIPEACTABUTENH MPEIETHHBIX MHOTOATOMHBIX CITUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakiuu ¢ HaTpueM, THAPOKCHUIOM HATpHS,
o6pomom). ITonyuenue penona

3.12

Anpaeruapl. XUMHUYECKHE CBOMCTBA TMPEAENbHBIX albJETHJIOB: THAPUPOBAHUE;
KaueCTBEHHbIE PEAKIMN Ha KapOOHWIbHYIO TPYMIY (peakius «cepeOpsiHOro 3epKaiiay,
B3aumoyieiictBue ¢ ruapokcugom Mmeau (). TlomydeHue mpenenbHBIX ajibJICTHIIOB:




3.13

3.14

OKHUCJICHHE CIUPTOB, THUApaTalus aneTwieHa. AIETOH Kak IMpEeACTaBUTENb KETOHOB.
Oco0eHHOCTH pPeaKINK OKUCIICHHSI alleTOHA

KapOoHoBbIE  KHCITOTBL. XWMHUYECKHE CBOWCTBA TMPEACIBHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XWUMHUYECKHX CBOWCTB MYpPaBbHUHOM KHCJIOTHI.
[Tonyuenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIIEHHUE aJKaHOB,
AJIKCHOB, MEPBUYHBIX CIIMPTOB, aJIbJIETUIOB. BhICIINE MpeaenbHble U HENpeaeIbHbIe
KapOOHOBBIC KHCIIOTHI

Crnoxuble 3¢gupsl u xupbl. CriocoObl MoNydeHHUs] CIOXKHBIX 3¢(upoB. OO6paTuMOCTh
peakuun stepudukanmu. [Ipumenenne cioxHbIX 3(QUPOB B MUIIEBOH U aphOMepHOIt
NPOMBIIIICHHOCTH. JKHUPBI KaK CIIOKHBIE 3(HUPHI INIMIEPUHA M BBICIIAX KapOOHOBBIX
KUCIIOT. XMMHYECKHE CBOMCTBA XMPOB: THAPHPOBAHHE, OKUCIeHHE. ['maponus, wim
OMBUICHHE, JKUPOB KaK CIOCO0 MPOMBIIUICHHOTO TMOJMYYEHHUS COJIeH BBICIINX
KapOOHOBBIX KHCIOT. MBUIA Kak COJIM BBICHIMX KapOOHOBBIX KUCIOT

3.15

XVMMHUYECKUE CBOWCTBA TIIIOKO3BL: PEAKIUM C YYAaCTHUEM CIHUPTOBBIX M aJbJIETHIHOMN
rpynn 4 MOJIOYHOKHCIOe OpokeHue. IIpumeHeHne TIIOKO3bl, €€ 3HaueHue B
KU3ZHEJEATEIIbHOCTH OpraHusma. Jucaxapuasr: caxaposa, MaJbTO3a.
BoccranaBnuBaromye 1 HEBOCCTaHABIMBAIOLIUE JUcaxapuabl. [ naponus qucaxapuios.
[Tonucaxapuapl: kpaxmai, riukored. CTpoeHre MaKpOMOJIEKYI Kpaxmalia, TIIMKOTeHa U
LEeJUTI0103bl. PU3NYecKUe CBOMCTBA Kpaxmaja M LEeJUIH0JIO3bl. XUMHUECKHUE CBOMCTBa
Kpaxmaja: THAPOJU3, KayeCTBEHHAs peaklus C HOJAOM. XHMHUYECKHE CBOMCTBA
[EJUTIOJIO3BL: THAPOJIH3, MoydeHne 3(hupoB 1emono3bl. [lorsTrne 00 MCKyCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEK)

3.16

3.17

3.18

3.19

AMUHBI. AMUHBI KaK OpraHM4eCKHE OCHOBAHUS: PEaKUU C BOJIOM, KUCIOTaMHU, PEAKIIHs

rOpeHusl. AHWINH KaK IpeJCTaBUTENIb apOMaTHUECKUX aMMHOB. XMMHUYECKHE CBONCTBA

aHWJIMHA: B3aUMOJCHCTBUE C KHUCIOTaMH, OpOMHOW BOMOH, okucieHue. [lomyueHue

aMMHOB  aJKWIMPOBAaHHMEM aMMHUAaKa M BOCCTAHOBJICHMEM HUTPONPOM3BOIHBIX

YIJIEBOI0POOB

AMUHOKHUCIOTHI U O€IKU. AMUHOKHCIIOTHI KaK aM(OTEpHbIE OpraHU4YECKHE COSTUHEHUSI.

OCHOBHBIE aMHUHOKHCIOTHI, OOpa3yromue Oenku. XUMHUECKHE CBONCTBA OEIKOB:

TUAPOJIN3, J€HATYpallksl, KaUeCTBEHHbIE (1IBETHBIE) pEaKIUU Ha OeIKU

CtpoeHue U CTPYKTypa MOJIMMEPOB. 3aBUCHMOCTb CBOMCTB MOJIMMEPOB OT CTPOCHHUS

MoJiekys1. OCHOBHBIE CLIOCOOBI MOTY4Y€HUS BEICOKOMOJIEKYJISIPHBIX COSAMHEHH: peaKIuu

MOJIMMEPU3AIMH U MOoJIMKOHAeHcaunu. Kinaccudukaius BoJIOKOH

WNnentudukanus opraHnyecKkux coeAMHEHNH. Pelienne sxcnepuMeHTalnbHbIX 3a/1a4 Ha
pacrno3HaBaHWe OPraHMYECKUX BELIECTB

3.20

I'eneTnueckas cBA3b MCKAY KiIaCCaMU OPraHUYCCKUX COE€IUHEHMI

4.1

XUMUS U )KU3Hb

XuMus B MOBCeAHEBHOM Xu3HHU. [IpaBuna 6e3omacHoi pabOThI C €AKUMU, TOPIOYUMH U
TOKCHUYHBIMH BEILIECTBAMH, CPEICTBAMH OBITOBON XUMHH

4.2

4.3

XuMHUs U 3710pOBbE. XHMHS B MEIUIMHE. XUMHS U CEIBCKOE XO35SUCTBO. XHUMHS B
MPOMBIIIIEHHOCTH. XUMHMSI U dHEpreTHKa: MPUPOIHBIA U MOMYTHBIN He(YTAHON Ta3bl, UX
coctaB u wucnonb3oBaHue. CocraB HehpTtu u e€ mepepaboTka (MPUPOIHBIE HCTOUHUKU
YTIIEBOIOPOIOB)

XUMUS U 3KOJIOTHSI. XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpelibl U €ro MOCIEACTBHUS.
Oxpana rtuapocdepsl, mMOuBBI, arMmocdepsl, GIopsl U (ayHbl OT XHUMHUYECKOTO
3arpsizHeHus. [IpobiemMa 0TX0/10B ¥ MTOOOYHBIX TPOTYKTOB. AJTbTEPHATUBHBIE HCTOYHUKHU
SHEPIruu




OO011me npeacTaBIeHUs O POMBIIUIEHHBIX CIIOCO0aX MOMYyYEHUs XMMUUYECKUX BELIECTB
(Ha mpuMepe NPOU3BOACTBA aMMHAKa, CEpHON KucioTel). YU€pHas u 1BETHas

44 MeTtamuryprust. CTEKII0 U CUIMKATHas TPOMBILUIEHHOCTh. [[poMblnuieHHas opranudeckas

xumusi. CpIpb€ 1711 OPraHUYECKOM MPOMBIIIEHHOCTH
5 Tunsl pacy€THBIX 3a1a4

51 Pacuétel Macchl BemiecTBa Uil 00bEMA Ta30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB

5.2 Pacuétel TeroBoro addexra peakiuu

5.3 Pacuétbl 00bEMHBIX OTHOLICHHH ra30B IPU XMMHUECKUX PEaKIMsIX

54 Pacuérel macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOYKTOB PEAKLIUH, €CIIA OJTHO U3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH )

55 Pacuérel MmaccoBoil Ui 00BEMHOMN AOIH BBIXOJIA MPOIYKTa PEAKLIUU OT TEOPETUUECKH
BO3MOKHOT'O
Pacuérer macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIINUHU, €CITH OJTHO U3

5.6 BEILECTB JJAHO B BUJIE PACTBOpA C ONPEAEIEHHON MacCCOBOM J0JIel PaCTBOPEHHOIO
BEILECTBA

57 Pacuérsl ¢ ucnonb3oBaHUEM MOHATHI «MaccoBast 0JIs», «MOJISIPHAsI KOHLIEHTPALUs»,
«pacTBOPUMOCTB»

58 HaxoxaeHue MonekynsipHOil popMysibl OpraHMYeCKOro BEIIeCTBA M0 €ro MIOTHOCTH U

MaCCOBBIM JOJIAM 3JICMCHTOB, BXOOAIIUX B €0 COCTAaB, WJIH 110 MPOAYKTAM CropaHus




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

» Xumus; 10 kiacc. yrinyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus; 11 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






