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HOSACHUTEJIbBHASA 3AIIUCKA

PabGouass mporpaMma Mo XMMUM HAa YPOBHE CpPEIHEr0 OOIIEro oOpa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
benepanbHOM o0pa3oBaTeIbHOM IpOrpaMMBbl CpeaHEro o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PefepanbHOM TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenojgaBaHus
yuyeOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
®denepannu, pean3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPaAMMBI.

XvUMHST HA YPOBHE YINIYyOJIEHHOTO H3Y4Y€HHS 3aHUMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanust yuammuxcs 10-11 kmaccos.
WN3yuenue mpeamera, pealn3dyeMoe B YCIOBUAX JU(PEpeHIIPOBAHHOTO,
npoduibHOro oOydeHMs, MNpPU3BAaHO OOecnedyuTh 0011e00pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOJUMYIO s
aZanTalyyi UX K OBICTPO MEHSIOIIUMCS YCJIOBUSAM KHU3HU B COLIMYME, a TAKKE JIJIS
NpOJOJKEHUs O0Oy4YeHHs] B OpraHu3alusax MpodeccruoHambHOro oO0pa3oBaHUs, B
KOTOPBIX XUMHUS SBJISETCS OJHON U3 MPUOPUTETHBIX TUCIIUILIHH.

B nporpaMmme no XMMHM Ha3Hau€HHUE TMpeaMera «XUMUS» MOIy4yaeT
NoJpOOHYI0 ~ MHTEpIpPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJArarolIMMHU
nosioxeHusMu GI'OC COO o B3anMOOOYCIIOBJICHHOCTH ILieJiel, CoJepIKaHusl,
pe3yNbTaToB OOydeHHUS M TpeOOBaHUN K YpPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBHUIETETECTBOM TOMY SIBJISIFOTCS CJIEIYIOUIUE BBIMOJHSIEMBIE MPOTPaMMOM 10
XUMUU (PYHKITUHU:

e uH(}OpPMAIMOHHO-METOAMYECKAs, peajau3alnus KOTOpOoil oOecreunBacT
MOJIyYeHUE TPEJCTABICHUS O IENAX, COJACpXKaHUHU, OOIel CTpaTeruu
oOy4deHusl, BOCIUTAHUS U PA3BUTHS 00Yy4aIOIIUXCSl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpPraHU3aAlMOHHO-TUIAHUPYIOIIAs, KOTOpast nperycMaTpruBaeT
onpe/iesieHHe: TPUHLMUIIOB CTPYKTYPUPOBAaHHUS W MOCIEI0BATEIbHOCTH
U3y4YeHHs] Y9eOHOTO MaTepuasna, KOJTUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTUK; TOAXO0J0B K (HOPMHUPOBAHHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI W OIEHKA O0pa30BATENBHBIX JOCTIKEHUN OO0Yy4alomuxcsi B
paMKax HWTOTOBOM arrecTtanud B (GOpMe EAMHOTO TOCYIapCTBEHHOTO
AK3aMEHa MO XUMUHU.

[Tporpamma asis yriayOn€HHOTO N3YYCHUS! XUMHUH:



e YCTaHABJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s3aTeIbHOE
JUIT U3Y4EeHUs] B paMKax OTIENbHBIX Mpoduiiei, mnpeaycmaTpuBaet
pacrpenieieHue U CTPYKTYpUPOBaHUE €ro MO KiaccaMm, OCHOBHBIM
coJiepKaTeNIbHBIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiesieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYEMOTIO
JUISL UBYYEHUS OTACIbHBIX TEM;

e TMpejaracT NPUMEPHYIO IOCIEAOBATEILHOCTh HW3YUYEHHS y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIEH U 3a/1ad U3y4YeHUs MpeMeTa
Ha yrIIyOJIEHHOM YPOBHE C YU4ETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmiero 00pa3oBaHUs, COJIEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHHS OCHOBHOM 00Opa3oBaTeIbHOMU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TaKXKe C y4éTOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  0OYyYalomerocs IO OCBOCHHIO
CoJIepKaHusI TIpeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoi MO  XUMHH
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIONIECH COJEp:KaHus Y4eOHOro npeamera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B coorBeTcTBHUM ¢ KoHuenTyaidbHbIMH mnojoxeHusmMu PIroC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOr0 M yriayONEHHOTO YpPOBHEH B CHCTEME
mudGepeHIIMpOBaHHOTO O0YyYEeHHS Ha YpPOBHE CpeaHero oobimero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJIEHHOTO W3Y4YCHHUsS HAIMpaBiIeH Ha pealu3aluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TalloM  MOJYYEHUS  XHMHYECKOTO
oOpa3oBaHMs B paMKaxX W3YyYCHUS CIHEIUATbHBIX €CTeCTBEHHO-HAYYHBIX H
XUMHYECKUX TUCIUIUIMH B By3aX M OpPTaHMU3AIUSAX CPETHEro MpodecCHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBsA3u wm3ydeHHe mnpeaMera «XHUMHS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacHIMpeHHe ©  YIUIyOJIeHWEe TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCs, BRIOPABIINX OMPEAeIEHHBIN MTPO(IIIb
oOydeHwsI, B TOM YHCIIE C MIEPCIEKTUBON MOCIEAYIONIETO MOTYyUYEHUsI XUMUYECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanpbHO 00pa30BaTEBLHON MPOTPpaMMBbl CpPEIHETO OOIIero oOpa3oBaHUSA
M3yYeHUE TpeaMeTa «XHUMHS» OPUEHTUPOBAHO TaKXE€ Ha peuleHue 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHH pallMOHaIu3aluu y4yeOHOro Tpyaa u
00O0OIIEHHBIX CHOCOOOB  JEATENBHOCTH, UMEIOIIMNX MEXKIUCIUIUTMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocTtaBisitonuMu IpeiMeTa «XUMHUs» Ha YpOBHE YIIyOJIEHHOTO W3Y4YEHUS
ABJISIIOTCS  yIIyOn€HHble Kypchl — «Opranudeckas xumus» u «OOmas u
HeOpraHuyeckas xuMmusi». [lpu onpeneneHun moaxoaoB K 0TOOPY U CTPYKTYPHOM
OpraHU3alMy COJIepkKAHUA ITHUX KypCOB B MporpaMMe MO XHMHH 32 OCHOBY
npuHAThl nojoxeHuss AGI'OC COO o pazauuusx 0a30BOTO M YIIIyOJIEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copaepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHuuecKass XUMHUS» COCTaBIS€T COBOKYIHOCTH TMPEAMETHBIX 3HAaHUU U
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3y4UCHHs MpeaMera. JTa cUcTeMa
3HAHUW TMIOJydaeT OMNpeaeaEHHOE TEOPETUYECKOE JIOMOJHEHUE, IO3BOJISIONISe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIHK 00BEM  (PaKTOJIOTHUUECKOTO
Mmarepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3yUeHMsI TpeaMeTa obecredeHa
BO3MOXKHOCTb 3HAYUTEIBHOTO YyBEIWYEHHs OO0OBEMA 3HAHUM O XUMHYECKHUX
AJIEMEHTaX M CBOMCTBAX MX COCAMHEHWU HA OCHOBE PACIIUPEHUS W YIIIyOJIeHUS
NPEJICTaBIEHUH O CTPOCHUM BEIIECTBA, XMMHUYECKOW CBSA3M M 3aKOHOMEPHOCTAX
NPOTEKAHMs PEAKIUH, paCCMAaTPUBAEMbBIX C TOUKU 3PEHUS XUMUYECKON KUHETUKHU
U TepMoIMHAMHKHU. M3yueHue mnepuogudyeckoro 3akoHa u Ilepuomnueckoi
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TMPEACTABICHUSIX O CTPOCHUHM aToMa. XUMHUYecKas CBS3b
OOBSCHACTCS C TOYKH 3PEHHUS YHEPreTUYeCKUX M3MEHEHUN npu €€ o0pa3oBaHUU U
paspyllieHnud, a TaKKe C TOYKH 3pPEHHs MEeXaHHW3MOB e€ oOpasoBaHus. M3yueHue
TUIIOB ~ pEAaKIUW  JOMONHseTcs  (HOpMUpOBAHHMEM  TpPEACTaBICHUN 00
ANEKTPOXUMHUYECKUX TMPOIIECCaX M ANEKTPOIU3E PACIUIABOB U PaCTBOPOB BEIIECTB.
B kypce opraHnueckoil XWMHH TMPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMAHUE BOMpPocaM 00 3IEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIuii.

Ocoboe 3HaueHWe UMEET TO, UYTO Ha COJCPKAHHE KYpPCOB XHUMUU
yrayOn€HHOTO YPOBHS U3YYCHHSI ISl KIIACCOB OMpeeEHHOT0 Mpoduiis (T1aBHBIM
oOpa3zoM Ha WX CTPYKTypy H XapakTep JOMOJHEHWH K oO0meil cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMUSHHUE CMEXHBIC TPEeAMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa I KIACCOB XUMHKO-(PU3nUecKoro mpoduist 0obioe
3HaueHWEe OYyIyT MUMETh SJIEMEHTHI y4eOHOTO MaTepuayia mo obmiei xumuu. [lpu
M3Y4YeHUHW TIpeJMEeTa B JIaHHOM CIlydae akIeHT OyneT claelaH Ha OONIHOCThH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHU U B (PU3UKE: aTOMHO-
MOJIEKYJsipHasi Teopusi (MOJEKYJsipHAs TEOpHsl B (PU3MKE), 3aKOHbI COXPAHCHHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U JIPYTOE.

B TO e BpeMsa B coAepKaHMM NOpeaMeTa Uil KJIACCOB  XHMMKO-
Ouonornyeckoro npoduiis OONbIIMKA yaenbHbIA Bec OyAeT MMETh OpraHuYecKas
xumMusi. B 3TOM cimydae  mpeAocTaBisieTcs  BO3MOXKHOCTh — Jjig  Ooiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMSI XMMHUUYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpUMEpYy, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KakK JIMIUIbI, OEJIKH, YIJIE€BOJbI, HYKICHMHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUA O COCTaBE M CBOWCTBAxX NpPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHUYECKMX BEIIECTB CIY)KAaT OCHOBOM ISl M3Y4YEHUs
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], MUILEBAPEHUS.

B nmane ¢dopmupoBaHHMs OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOEHUS
OOLIIEHAYyYHBIX METOI0B TO3HAHUS U OMbITa TPAKTUYECKOTO MPUMEHEHUSI HAYUHBIX
3HAHUW M3y4eHHE TpeaMera «XHMUsS» Ha YriayOJéHHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C Y4YCOHBIMU TpEAMETaMH, BXOISIIMMU B COCTaB
npeIMeTHbIX obOnactelr «EcTecTBeHHO-HayuyHble NpeaMeThl», «MaTtemaTuka u
uHbopmaTuka» u «Pycckuii A3bIK U IUTEpATypar.

[Ipu u3ydyenun yueOHOro mnpenMera «XuMUs» Ha YriayOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O U CpeIHero ooduiero oopazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil NMEePBOCTETIICHHONW 3HAUYMMOCTH SIBISETCS (OPMUPOBAHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHMS, MPaKTUYECKON
NEATEJIbHOCTU Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3ajaud Ha YriayOJIEHHOM YPOBHE H3Y4YEHHMsS IMpeAMeTa Mpeanoiaraet
pean3alMIo TAKUX LIEJIEH, KAK:

e (opmupoBaHue mNpeNCTAaBICHUN: O MaTepUATBLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSAX M O3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poin B oOecreYeHuH
YCTOWYMBOTO  pa3BUTUSL  YEIOBEYECTBA: B  pEIICHHMH  Tpodsiem
AKOJIOTUYECKOM, YHEPreTUIECKON U MHUINEeBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJULHAHBI, CO3aHUN HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHUKOB YHEPIHH, B
00ecnevyeHny PpaluoHaIbHOTO MPUPOJONOIL30BaHUA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpbl YEJIOBEKAa, a TAKKE 3IKOJIOIMYECKU
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOIHON Cpeie;

e OCBOCHHE CHUCTEMbl 3HAaHHMH, JIEXKAUMX B OCHOBE XHMHYECKOU
COCTaBIISAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (pyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUW XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAUHAMHYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTAX NMPOTEKAHUS XUMHUYECKUX PEAKLUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 00X
Hay4YHBIX MIPUHIUIAX XUMUUYECKOTO MMPOU3BOCTBA;

dbopmupoBaHue y o0yyJaromuxcs OCO3HAHHOT'O MOHUMAHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUM 711 OOBACHEHUS
KIIFOUEBBIX HJIEM M TPOOJEeM COBPEMEHHOM XWMHH, JJII OOBICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO pelieHus mpobiieM, CBI3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIW3a ¥ OIICHKH C ITO3HIINHM DKOJIOTHYECKON 0€3011aCcHOCTH MOCIIEICTBUM
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIIBHOCTU YEJOBEKa, CBA3AHHOW C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BaHUEM U  MepepaboTKoU
BCIILICCTB;

yrayOJieHHe  TPEACTaBICHMM O  HAy4YHbIX  METOJIax  IO3HaHUA,
HEOOXOAUMBIX JUIsl MPUOOPETEHUST yYMEHUW OPUEHTUPOBATHCS B MUPE
BEIIECTB M OOBSICHEHUS XHUMHUYECKHUX SBJICHHUM, HMEIOIINX MECTO B
MPUPOJIE, B MPAKTUUYECKON IESITEILHOCTA U TTOBCETHEBHOM KU3HMU.

B mnumane peanuzanuu nepBOOYEpPEAHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOLIUX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro oOIIero oO0pa3oBaHUsSl MPU U3YUCHHH
npeamera  «XUMMs» Ha  yriayOJa€HHOM  ypoBHE 0COOYH0  aKTyalbHOCTh
NprOOpeTarOT TaKUe LEIHN U 3a/1a4M, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBIICHUW MPUPOIBI,
yBaXEHUSI K IIpollecCYy TBOpYECTBA B 00JIACTU TEOPETHUECKUX H
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYCHHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIIMTaHHMIO  Ha  OCHOBE  YCBOCHUS
00IIeYeIOBEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHUX
criocoOHOCTEeH OoOydarommxcsi, (OpMHpOBaHHE Yy HHUX CO3HATEIBLHOTO
OTHONICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BaHHIO Kak
YCIIOBHIO YCIICIITHOW MPOGeCCHOHAIBPHON U OOIIECTBEHHOMN JIeSITEIHbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHUE YMEHHI W HAaBBIKOB Pa3yMHOTO MPUPOJOMOIH30BaAHMS,
Pa3BHUTHE YKOJOTHYECKONU KYJIBTYPHI, MPUOOPETEHNE OMBITa OOMIECTBEHHO-
MIOJIE3HOM DKOJOTUYECKON NEATEIbHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX NI U3YYCHUS XUMHH HA YTITyOJIEHHOM
ypOBHE cpemHero obmiero oOpa3oBanusi, coctapisier 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B HeJeNI0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKON XUMHH.

IIpenmer W  3HAYeHHE  OpPraHUYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEeKTpOHHOE CTPOEHHE aToMa Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOXKHOCTH aToma Yriaepojaa. XHMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHMSIX. Tumbl rudOpuIM3allMM  aTOMHBIX opOuTanei
yraepoaa. MexaHuzMbl 00pa30BaHUs KOBAJIEHTHOH CBs3U (OOMEHHBIN M TOHOPHO-
aKuenTopHbli). TUMBl TEpeKpbIBaHMS AaTOMHBIX OpOUTaNe, G- U T-CBA3M.
OnunapHas, n1BoMHasE U TpoiHasi cBA3b. CrocoObl pa3pbiBa CBS3E B MOJIEKYJIax
opranndeckux BemecTB. [loHsiTue 0 cBOOOJHOM paaukane, Hykiaeouie u
anexTpodue.

Teopust crpoeHuss opraHuyeckux coequHenuii A.M. bByrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOECHHUS
OpraHMYeCcKUX COoeAUHEHUuN. MomneKkynsipHble U  CTPYKTYpHBIE  (QOpPMYIIBIL.
CtpykTypHble (GOpMYJIbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpaulEHHas,
ckenetHad. M3omepusa. Buael u3omepun: CTpPyKTypHas, NIPOCTPAHCTBEHHAs.
OnexTpoHHbIe 3P(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUMN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKanuu oOpraHuyeckux BemiecTB. [lonsrtue o
byHkimoHanbpHOU rpymmne. ['omonorus. 'omonoruueckue psiapl. CuctemaTudeckas
HoMeHKiatypa opranndeckux coenuHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobenHoctu W KiaccuuKanus OpraHMYecKuX peakuuii. OKUCIUTETBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOJbl M3YyYEHHs] BEUIECTB W HMX IPEBpallCHHI:
O3HAKOMJICHHE C O00pa3laMyd OpPraHMYeCKHX BEIIeCTB M MaTepHallaMH Ha UX
OCHOBE, OIIBITBl 110 IPEBPAIICHUI) OPraHWYECKHMX BEIIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIIMBaHME W TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YriaeBoxopoasl.

Anxanbl. ['omonmornueckuii psij ankaHoB, oOmias ¢GopMmyrina, HOMEHKIATypa 1
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJICKYJ alKaHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuTaneil yrieponaa, 6-cBa3b. DU3HMUYECKHE CBONCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJIKAHOB: PEAKIMHM 3aMEUIEHUs, H30MEpHU3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOTIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B mpupoje. CiocoObl MoaydyeHus! U MPUMEHEHUE aTKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcobeHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (IUKIONpOINaH, LIHUKIOOyTaH) U
OOBIYHBIX (LIIMKJIOMEHTAH, IUKJIOTeKCaH) IUKIoankaHoB. CrocoObl MOJYyYeHUS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuii psii ajkeHoB, oOmias GopMmysia, HOMEHKIIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYlI aJKEHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, o- u 7m-cBsa3u. CTpyKTypHas u
reoMeTpuueckas (IHUcC-TpaHc-) wu3zoMepusa. Dusznueckue CBOWCTBA aAJTKECHOB.
XUMHUYECKHUE CBOMCTBA: PEaKIMU TMPUCOCIUHEHHUS, 3aMEIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBsI3U, MOJUMEpU3AlMu U OkucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiu Ha ABONHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS] U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus aikaaueHoB (CONPsHKEHHBIC, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBONCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonmumepuzarus
CONpsDKEHHBIX JUueHOB. CITOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonornyeckuid psii amkKUHOB, 001Ias Gpopmyiia, HOMEHKIATYpa U
U30MepHUsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJIKHWHOB, Sp-
rudpuau3anus aTOMHBIX opOuTaneit yriaepoga. dusznueckre CBONCTBA aTKUHOB.
XHWMHUYECKHE  CBOMCTBA:  pPEaKUUMW  [PUCOCOUHEHHUS,  OUMEPHU3ALUH U
TpUMEpHU3ALNH, OKUCcIeHUA. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIC peakli Ha TPOHHYIO CBsA3b. CIIOCOOBI MOTyUCHHS
U IPUMEHEHHE AJIKUHOB.

ApoMaTH4ecKue yrieBoAopoaAbl (apeHsnl). ['OMOJOrMYecKuil psl apeHOB,
obmrast opMmyina, HOMEHKIATypa U H30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKyJbl OeH30ma. DHU3WYECKHE CBOMCTBA apeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a ¥ €T0 TOMOJIOTOB: PEAKIIMK 3aMEIICHUSI B OCH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJuKale, pEeakUud NPUCOEAUHEHUS, OKUCIEHHE TOMOJIOTOB
oensona. IlpeacraBienne 00 OpPUEHTUPYIOMIEM JCUCTBUHM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aNKWIBHBIX PAJNKAIOB, KapOOKCHIHHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTUpoda. [Tonumepuszanus ctupona. CnocoObl MoMyyeHus U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonmytHeie HedTsaHbIe Ta3bl. HeTh u €€ mpoucxoxaeHue.
KamenHnblii yronb v npoykTel ero nepepadborku. CrnocoOsl nepepadboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTHYECKHil), pUGOPMUHT, MHUPOIU3.
[IponykThl nepepaboTKku HEPTH, UX TPUMEHEHHUE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKAY Pa3IUYHBIMU KJIacCaMU YTIIEBOJA0POIOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajJjoreHa Ha TUIPOKCOTPYIIY, HUTPOrPYIIY, I[HAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TaJOr€HIPOU3BOJIHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa MIENOoUYd. B3aMMOIENCTBHE NUTaJOT€HAIIKAHOB C MAarHUueM U LIMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COEIMHEHMUSX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOJbl M3yUYCHMsI BEIIECTB W MX TMPEBpaICHUN:
u3y4yeHrue (PU3NUYECKUX CBOWUCTB YTJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii  YrieBOJOPOJIOB PaA3IMUHBIX KIAcCOB (0oOeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajausi, B3aUMOJCHCTBHE alleTHJICHA C
aMMHaYHBIM pacTBopoM okcuga cepebpa(l)), kadecTBeHHOe OOHapyXeHUE
yriepoja W BOJOPOJAa B OPraHWYECKHX BEIIECTBAX, IOJyYeHUE OITHICHA U
U3Y4YEHHE €T0 CBOWMCTB, O3HaKoMJieHHe C KoyueknusMu «HedTb» u «Yromby, ¢
oOpa3liaMu TIacTMacc, KaydyKoB ¢ PE3WHBI, MOJEIMPOBAHUE MOJICKYJI
YII€BOJIOPOI0OB U FajJOreHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue oprannyeckue CoeJUHEHMS.

[IpenenvHbie omgHOaTOMHBIE CHUPTH.. CTpoeHHe MoOJIeKyn (Ha mpuMepe
METaHoJla M JTaHosa). ['omonoruueckuit psan, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kiaccuukanus. Dusmdeckue CBOWUCTBA  MPEJETbHBIX
OIHOATOMHBIX CHUPTOB. BomoponHble CBSI3M MEXKIYy MOJIEKYJIAMHU CIHUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIleHUs, JerujpaTalud, OKHUCIEHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHUYECKUMH  KUCIOTaMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIUPTHI. [J[eMCTBUE ATaHOIa U METaHOJIa
Ha opranu3M uyernoBeka. CrnocoObl TMOJydYeHHs W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupsl, HOMEHKIaTypa B u3oMepusi. OcCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — STUJICHIVIMKOIb W TIHIEpUH. DuU3NUecKue u
XUMUYECKHE CBOWCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJICCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KayeCTBEHHAas peaklus Ha MHOTOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHM3ME pPEaKluid HYKICOPWIHHOTO 3aMeIIeHUs.
JlefictBie Ha opranu3M 4enoBeka. (CrnocoObl TMOTy4YeHHs] W NPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0enzonpHOTO simpa. dusmyeckue cpoilcTBa PeHona. OCOOEHHOCTH XUMHYECKUX



cBoicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nostydyeHus 1 npuMeHenue penomna. Genonpopmanpaeruinas cMoma.

KapOoHunbHble coeIuHEHUS — albACTHIbl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynnbl. ['OMoOJOruueckue psiibl ajibJIETUIOB U KETOHOB, OOIIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJETUIOB H
KETOHOB. XMMHMYECKHE  CBOMCTBA  albJETUJIOB U  KETOHOB:  PEaKUUU
npucoenrHeHus. OKUCIEHNE alIbJAETUA0B, KAUECTBEHHBIE PEAKIIMU Ha aJlbJICTUIBI.
Cnioco0bl OTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeiesibHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M30Mepus u HomeHkatypa. @u3ndeckue cBOMCTBA
OJTHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BomopomHbie CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi dTepuduKaIuy, pPEeaKUuu C Yy4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbHUHOW KHCJIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3dupax. MHorooOpaszue KapOOHOBBIX KHCIIOT.
OCoOEHHOCTH CBOMCTB HEMPENEIbHBIX W apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCJIOT, THJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MAaJbMUTHHOBAsS, OJICMHOBAs, JUHO/IE8As,
JUHONIeH08as KUCIOThl. CIOCOOBI OJyYeHHUs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxueie 3¢upsl. ['oMonornyueckuii psa, oOmas ¢opmysa, HU30MepHUs U
HOMEHKJaTypa. PU3NYECKHEe U XUMHYECKHUE CBOWCTBA: THUIPOJIU3 B KUCIOU H
IEIIOYHOU CpeIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHE CBOMCTBA KUPOB: THAPOIHU3 B
KHUCIION M 1mIesIouHor cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COJIEPIKALIUX OCTATKU
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKupbl B Ipupoe.

Mp11a KaK COJIM BBICIITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBYE.

OO6mas xapakTepucTHKa yrieBooB. Knaccudukamnus yrieBoaos (MOHO-, M-
U Tonmcaxapuabl). MoHocaxapuabl: TIIIOKO3a, (PYKTO3a, rajakro3a, puodosa,
ne3okcupuoo3a. Ou3ndeckue CBOMCTBA W HaxOXXJICHHE B Ipupoje. PoTocuHTEs.
XHUMUYECKHE CBOKCTBA IJIFOKO3bL: PEAKIIMU C YYACTUEM CIIUPTOBBIX U albIETUIHON
IPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHMe TIIOKO3bI, €6
3HAYCHUE B KHU3HEACATEIBHOCTA OpraHu3Ma. /ucaxapuibl: caxaposa, MajabTo3a U
JlakTo3a. BoccranaBnuBaronie 1 HEBOCCTAaHABIMBAIOIIME AUCaxapuasl. | uaponus
nucaxapunioB. Haxoxaenue B mpupojie U npuMmenenue. [lonmcaxapuapl: kpaxman,
IIMKOTeH W 1euroiio3a. CTpoeHHEe MaKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa |
HeJUTI0J03bl.  DU3MYECKHWE CBOMCTBA KpaxMalla M LEJUIKOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYECTBCHHAs PEaKUHS C HOJIOM. XUMHYECKHUE
CBOMCTBA IIEJUIIOJIO3BI: THUIAPOJIHU3, TonydeHue 3GupoB 1eitosio3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M HX MPEBPALLICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJI€, B3aUMOJICHICTBUE 3TAHOJIA C HATPUEM,
OKHMCJIEHUE ATWJIOBOI'O CIIUPTA B aJbJIETH] HA PACKaJEHHOM MENHOW NPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kajdusi (BO3MOXHO HCIOJIb30BAaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIMM Ha albAeTHAbl (C THAPOKCHIOM
muammuHcepeopa(l) wu  runpoxcumom  memu(ll)), peakums raunepuHa €
ruapokcugom Meau(ll), xumuueckue CBONCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpa IJIOKo3bl ¢ rumapokcuaom meau(ll), Bzaumoperictue
Kpaxmayia C MOJIOM, PEIICHUE AKCIEPUMEHTAIbHBIX 3a/1a4 1no teMaMm «CnupTsl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:kalye OpraHnvecKue coeuHeHUs.

AMHHBI — OpraHUYEeCKUE MPOU3BOJIHbIE aMMHaka. Knaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE;, IEePBUYHBIC, BTOPUYHBIE U TPETUYHEIE.
Crpoenue mosiekys, obmas ¢opmysa, U30MEpHsi, HOMEHKIaTypa U (U3NYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(paTUUECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX aMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuIaMMOHUS.

AHWIMH — TIPEJICTaBUTE]Ib aMUHOB apoMarudeckoro psjga. CrpoeHue
aHwiMHA. B3auMHOe BIMsSHUE TPYNN aTOMOB B MoJieKyJie aHuiInHa. OCcOOEHHOCTH
XUMHYECKUX CBOWCTB aHWiuHA. KauyecTBeHHbIE peakiuu Ha aHWwiIuH. CrocoObl
NOJIyYeHUs M TNpUMeHeHue anuparuyeckux amMuHOB. [lonydyenuwe aHuinvHa U3
HUTPOOEH301a.

AmMuHokucnoTel. HomeHknarypa u uzomepusi. OTaenbHble NPEICTaBUTENN O
AMMHOKHCJIOT:  TJIMOUH, anaHuH. Dusnueckue CBOWCTBA  AMUHOKHUCIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT KaK aM(pOTEpHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKIus TMOJIUKOHACHCAIMK, OOpa30BaHWE TENTHIHON CBS3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THPOJIA3 NENTUIOB.

benku kaxk npuponHsle nonuMmepsl. [lepBuyHas, BTOpUYHAs W TPETUYHAA
CTpyKTypa OeikoB. XMUMHUYECKHE CBOMCTBAa OENKOB: THAPOJM3, JICHATYpaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHsS] BEUIECTB W MX MPEBpalCHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peaknuu Ha O€NKH, pelIeHHWEe DKCIePUMEHTANIBHBIX 3a/lad IO TeMaM
«A3zoTtconepxamue OpraHuYeCcKue COEMHEHUSD) 151 «Pacno3HaBaHue
OPraHUYECKUX COCTMHEHU .

BoicOKOMOJIEKYJISAPHbIE COeINHEHMS.

OCHOBHbIE TOHATUS XUMUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJUMEPU3ALUHN, CPEIHSS MOJIEKYJISIPHAS



Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIDHBIX COEIUHEHHM —
MOJIMMEPU3ALINS U TTOJTMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. Ilmactmacchl (HOJUATUIICH, TOJUIPONMUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y THin3anus 1 nepepadboTka miacTUka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CUHTETUYECKHE KaydyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CIEIUATILHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M HUX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB, PpCIICHHE OSKCIEPUMEHTAIBHBIX 3anad 1o TeMme «Pacrmo3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHnie 3agaun.

Haxoxnenue wmoiiekynsipHor (OpMysibl OpPraHMYeCKOrO COCIMHEHUS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJAIMX B €ro COCTaB, HaxXOXJICHUE
MOJIEKYJISIpHON  (OpMYJIbl OpPraHUYECKOTO COEAUHEHUsT Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) NPOAYKTOB
peaklud W/UIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CIOCOOOB
NOJIyYEHUsI, ONpPEAEIICHUE JOJM BBIXOJA MPOAYKTAa PEAKUMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexrnpeaMeTHBIE CBSI3H.

Peanuzanus MexXnpeaMETHBIX CBSI3EH MIPU U3YUYEHUU OPTaHUYECKON XHUMHUH B
10 xmacce OCYIIECTBISIETCS UYepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX TOHSTUM, TaK W TMOHATHH, MNPUHATBIX B OTHAEIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHBIC MMOHSATHSA: SABIICHUE, HAYYHBIN (PakT, rumoTesa,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HaONIOJCHHE, H3MEPECHHE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIIa,
AHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: kmetka, opraHu3M, OJKocucTema, Owochepa, wmetabomm3Mm,
HACIIEJICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOoTpO(dHBIA TUIl MUTAHUS, OPOKEHUE,



dorocuHTe3, nbIXaHWE, OENKH, YIJEBOMABL, JKUPBI, HYKIECHHOBBIE KHCIOTHI,
(epMEHTBI.

I'eorpadus: mone3Hble HCKOMAaeMble, TOILUINBO.

TexHonorus:: MHUIIEBBIE MPOAYKTH, OCHOBHI PAallMOHAJIBHOTO TMHTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIIACC

OBIIAS U HEOPTAHNYECKAS XUMUA

TeopeTnyeckre 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKU aneMeHT. M3otonbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHCJIa. DHEPreTUYECKUE YPOBHU U
o ypoBHH. ATOMHBIe opOuTanu. Kiaccupukaiys XMMHIECKHUX 3JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpeneieHue SJIEKTPOHOB IO aTOMHBIM  OpOHUTAJISIM.
DneKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOI0O—UETBEPTOrO MEPHOIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJIEKTPOHHBIC KOH(MUTYypaIuu HOHOB.
DIIEKTPOOTPHULIATEIILHOCTD.

[Tepuonnueckuii 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBA3b NMEpUOIUUECKOTO 3akOoHA U Ilepruoanueckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX PJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX U CIOXHBIX BEIIECTB [0 Trpynnam © IepuoaaMm. 3HayeHue
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMuueckass CBsI3b. BHIBI XHMHYECKON CBS3HM: KOBaJICHTHas, HMOHHas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3U: OOMEHHBIM U
JOHOPHO-aKLENTOPHBINA. DHEPTHs U JJIuHA CBsA3U. [1osipHOCTD, HANIPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHble cBsA3u. BogopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCITUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMITJIEKCHOTO MOHA:
KOMITJIEKCcOoOOpa3oBaTenb, JHTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUI.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  [HIbI
KPUCTAJTTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictuHHble pacTBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PAacCTBOpPE, MOJSIpHAs KOHUEHTpauus. HaceleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJECIbHBIX MPEICTABUTENECH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX peakluuii B HEOPTaHMYECKOW M OpraHuyecKon
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TernoBbie 3h(PEeKThl XUMUYECKUX PEaKIUH.
TepMOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHUUECKOHN peakinu, €€ 3aBUCMMOCTh OT Pa3IMUHbIX (haKTOPOB.
I'omoreHnHbIe U reTeporeHHbie peakiuu. Katanus u Kkatain3aTopsl.

O6paTumble U HeoOpaTUMbIE peaKIUi. XUMHYECKOe paBHOBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMY BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas auccoruaius. CuibHbIE U CIa0ble DJIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAacTBOPOB: KHUCIOTHAasA, HEWTpalibHas,
mienounas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
HOHHOT'0 OOMEHA.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKHUCJICHUS.
Okucnurenb W BOCCTAaHOBUTENb. I[Ipollecchl OKHCIEHUS M BOCCTAHOBJICHMUSI.
Baxneimme OKUCIUTENIM W BOCCTAHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIVIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB MU HX MPEBPAILCHUM:
pa3ioKeHUE TMEPOKCHAA BOJAOpPOAAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEACHUE peaKIuii HOHHOTO 0OMeHa, orpeieieHue
Cpelbl PacTBOPOB C IMOMOIIBIO HHIWKATOPOB, M3YYCHHUE BIUSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIIMH W TIOJIOKCHHE XUMHYECKOTO
PaBHOBECHHI.

Heopranuueckast Xumusl.

[Tomoxxenne HemeraimioB B llepuognyeckod  cUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS UX aToMoB. Du3nueckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONHUS HEMETA/UIOB (Ha IMpUMEpe KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHUYECKHE CBOMCTBA: PEaKIMHU C
METaJlaMd W  HEMETaUlaMH, BOCCTAHOBUTEJIbHBIE CBOWCTBA. | WMAPUIEBL.
TonnvuBHBIEC 3JIEMEHTHI.

lanorensl. Haxoxknenwe B mpupoje, CHocoObl MONydeHUs, (QU3HYECKUE H
XUMHUYECKHE CBOMCTBA. [ anoreHoBomopoibl. BaxkHeimuye KucaopoacoaepKaime
COCIMHEHUS TajJoreHoB. JlabopaTopHbie M MPOMBINIICHHBIE CIIOCOOBI TOIYYCHUS
rajoreHoB. [[pyMeHeHne TajJOreHOB U UX COCUHEHHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBIILICHHBIE CIIOCOOBI MOJY4YCHUS
KUCI0poJa. PU3NYECKUE U XMMHUYECKUE CBOMCTBA M NMPUMEHECHHUE KHUCIOpOAA U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B mpupojie, CHOCOObI TONy4YeHUs, (PUINUECKUE U
xumuueckue cBoictBa. CepoBomopon, cyiabduasl. Oxcun cepsi(IV), okcun
ceprl(VI). Cepnuctas u cepHas KHCJIOTHI M uX coir. OCOOCHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeneHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpUpOAE, CHOCOOBI MONYYEHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTPUIbl. OKCHUIIBI a30Ta. A30TUCTAsl U a30THas
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCJIOTHI. [IprMeneHue a3zora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue docdopa u ero coenunennii. dochopHbie
yI0OpeHHUSL.

Yrnepon, HaxoxJIeHWe B Npupojae. AJUIOTPONHBICE  MOAU(PHUKAIUY.
dusznueckue MW XUMHUYECKHE CBOWMCTBAa TMIPOCTBIX BEIIECTB, OOPA30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepoma(IV), yronpHas kuciora u eé
COJIU. AKTUBUPOBAHHBIA yroib, aacopouus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, OOPa30BAHHBIX YIJIEPOJOM, U €T0
COEIUHEHUH.

Kpemunii. Haxoxxnenue B mpupoje, crocoObl MoiydeHus, pusmdyeckue u
xumudeckue cBorctBa. Oxcupa kpemMuusaA(IV), kpemHueBass KHUCIOTa, CUIHKATHI.
[IpumeHneHue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune metaiuioB B [leproanueckoil cUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOCHUS DJIIEKTPOHHBIX O000JI0YeK aTroMoB MeTamioB. OOmue
¢usnueckre cBoWcTBa MeTasioB. [IpuMeHeHne MeTaiioB B OBITY M TEXHHKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUN psAJ  HanmpspkeHwid  MetamwioB.  OOmme  crnocoOb
MIOJTy4YCHUS METaJUIOB: TUAPOMETALTYPIHUs, MUPOMETAILTYPIHs,
anexkrpometamnyprusi. Ilonsitue o koppo3uu meramuioB. CrnocoObl 3alIUThI OT
KOppO3UH.

OO6mrast xapakrepuctuka MetamuioB [A-rpynmer [leproawdeckoil cucTeMbl
XUMUYECKUX J3yeMeHTOB. Hartpuil u kanuii: mnomydeHue, ¢GUMUYECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

Ob6mrast xapakrepuctuka metamioB IIA-rpynmer [lepuonnueckold cucTeMbl
XAMHYECKUX DJJIEMEHTOB. Marawii W KaJblHi: TMONydeHUe, (DU3UYECKue W
XUMHUYECKHE CBOWCTBA, INPHUMEHEHUE IMPOCTBHIX BEIIECTB M HMX COCIUHECHHIL.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHEHUS.



AJIOMUHUN: TTOTyyeHue, (GU3nYecKre U XMMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHEeHWil. AM@oTepHble CBOWCTBa OKCUAA U
TUIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast  xapakTepucThka MeTauIoB Mo004HBIX mnoarpynn  (b-rpymm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

®uU3NYECKUE U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMAThI, HX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMEeHEHUE Xpoma.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MapraHiia M €ro COEJIMHEHUI.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMHUYECKUE CBOMCTBA Keje3a U ero coeauHeHuil. OKCusbl,
ruapokcuanl u conu xeneza(ll) u sxeneza(Ill). [Tonyuenune u npuMeHeHUE Keye3a
U €ro CIUIAaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenquHennil. [lonydenue u
NPUMEHEHUE MEJIU U €€ COCUHECHUM.

[uuk: mnonydeHue, (QuU3MUECKUE W XUMHUYECKHUE CBOWCTBA. AMQOTEpHBIC
CBOICTBA OKCH/JIa ¥ TUJPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [[puMeHeHue
LIMHKA U €TO COCIUHEHUN.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHS BEUIECTB M MX IPEBpaALICHHIL:
U3ydyeHre oOpa3lloB HEMETaJUIOB, ropeHue cepbl, ¢ocdopa, kenesa, MarHus B
KHUCJIOpOJE, M3Y4YEHHE KOJUIeKIMH «MeTamuiel M CIUIaBbD), B3aUMOICHUCTBUE
MIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOJION (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEpUalIOB), B3aUMOJCICTBUE LIMHKA U JKEJIe3a C PacTBOpPaMU KHUCIOT H
1IEJI04€M, KAYECTBEHHbBIC PEAKI[MM HA HEOPraHWYECKNE aHMOHBI, KATHOH BOAOPOJa
U KaTHUOHbl METAJUIOB, B3aMMOJEUCTBUE THAPOKCUIAOB AIOMHUHUA U IMHKA C
pacTBOpamMu KHUCJIOT U IIEI0YEH, PEIICHHE DKCIEPUMEHTAJIbHBIX 3aJa4 10 TEMaM
«l"anorens», «Cepa u e€ coemuHeHUs», «A30T U GocPop U UX COCTUHEHUS,
«MeTasuibl TIIABHBIX TOATPYIID, «MeTamibl TOOOYHBIX TOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B oOecriedeHNN YCTOWYUBOTO pa3BUTHS yeroBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3aluy XMMUYECKOTO TPOU3BOACTBA. [IpoMbIlIeHHBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BEIIECTB (Ha MpUMEpE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [[pombllieHHbIE CIOCOOBI MOTYYEHUS] METAILUIOB U
CIJIaBOB. XMMHMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeAbl M €ro MOCIEACTBHUS.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 0e30MacHOCTH.

Xumusg H© 310pOBbe uesioBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiib XuMun B pa3BUTHU MEIUIUHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBku. Ponb xumuu B
obOecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mnapdromepusie cpenactBa. beitoBas xumus. IlpaBuna
0e30MacHOr0 MCIOJIb30BAHUS MPENaparoB OBITOBOW XWMHHM B IOBCEJHEBHOMN
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT,
OeTOoH).

XuUMHSl B CETbCKOM X03siicTBe. OpraHuuecKue U MUHEpaIbHbIE YA0OpEHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPAacKu, CTEKJIO, KepaMHuKa.
Marepuans! ajis 3aekTpoHuku. HanotexHomorum.

PacuétHnie 3agaun.

Pacuétel: Macchl BemiecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAacce WIU O0BEMY OJHOrO0 M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIUU, €CIU OJHO U3
BEIIIECTB MMEET NPHUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKIuu, €clIM OJIHO W3 BEIIECTB JaHO B BHUJE pPAcTBOpa C OMpPEACIEHHOU
MaccoBOW JOJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOMM W MOJSIPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOpE, JOJM BBIXOJA NPOJIYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIe CBA3H.

Peanmuzarus ~ MeXnpeaMETHBIX  CBA3€H MpU  HM3Y4YCHUH  0OOmer u
HEOpraHnveckor xumMuu B 11 Kjacce OCyIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSITHH, IPUHATHIX B OTAEIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS : SBJICHUE, HAyYHBIN (DaKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CHUHTE3, KilacCU(UKAIMs, NEPUOJIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIb, MOJICTUPOBAHUE.

dusmka: Marepus, MHUKPOMHpP, MaKpPOMHUp, aTOM, OJICKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHbD,
BEIIECTBO, TENO, OOBEM, arperaTHO€ COCTOSHHE BEIIEeCTBA, WACANBHBIN Tas,
(du3nUecKkre BEIUYNHBI, €IMHUALIBI U3MEPEHUS, CKOPOCTbh, SHEPTHUS, Macca.

buomnorus: kieTka, opraHu3M, 3KocucTeMa, onocdepa, MeTabOIM3M, MaKpO-
YU MUKPODJIEMEHTHI, OCTKU, YKUPHI, YTIIEBObI, HyKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTUIMBO,
pecypcehl.

TexHomorus:: XUMUYECKass MPOMBIIIIEHHOCTh, METAJUTYPTHUsi, CTPOUTEIHHBIC
MaTepualbl, CEJIbCKOX03UCTBEHHOE MPOU3BOJICTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAs MPOMBIILJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHX



mperapaTros, ITPOU3BOJACTBO KOHCTPYKIIMOHHBIX  MaTCPUAJIOB, SJICKTpOHHAas
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMBI 110 XMMHNHN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBUM € CHCTEMHO-IEATEILHOCTHBIM MOIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PEe3YyJbTaTOB OCBOCHHUS MpeIMeTa «XUMHUS» Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHUs BBIICIEHBI CIEAYIOLUIME COCTaBISAIOIIME: OCO3HAHUE
OoOy4JarolmUMHUCS POCCUMCKOM TPaXKJAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEEIIEHUIO; HATMYNE MOTHUBALIMU K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCSA
OPUHIATHIMA B OOIECTBE TNpaBWJIaMM W HOPMaMu T[OBEJCHUS; HaJIUYUE
IPABOCO3HAHMS, YIKOJIOIMYECKON KYJIBTYpPbl; CHOCOOHOCTh CTABUTh LEIU U CTPOUTH
’KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS MpeaMeTa «XUMHS» OTPakKaroT
c(OpMHPOBAHHOCTh OMbITA IMO3HABATENLHON M TMPAKTUYECKON N1E€ITeIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeTEIbHOCTH.

JIMYHOCTHBIE pE3yJIbTaThl OCBOECHUS MpeaMeTa «XUMHUS»  OTpa)xaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHUECKOW JeATEeIbHOCTH
oOydJarmuxcs B MPOLecCe peanu3alud 00pa3oBaTeNIbHON NEATEILHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHUSA

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMIOPAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTU IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHATN3€ PA3IUYHBIX BUJIOB YICOHON JAEATEIBHOCTH;

2) NaTPHUOTHYECKOT0 BOCTIMTAHMSA:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEUYECTBEHHON XMMUH;

YB)KEHHUS K TpoIlecCy TBOpYECTBA B OOJACTH TEOPHH U TMPAKTUUYECKOTO
IPWIOKEHUS] XUMHUHM, OCO3HaHUS TOTO, YTO JAaHHbIE HAYKH €CThb pPE3YJIbTaT
JUINTENbHBIX ~ HAOJIOJAEHUN, KpPOMOTJIUBBIX HKCIEPUMEHTAJIbHBIX IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTUKOB,;



UHTEpeca M II03HABATEIbHBIX MOTHBOB B TOJYYCHHM W MOCICAYIOMIEM
aHaJM3e MHPOPMAIMK O TEePEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYCCTBEHHOM
XUMHU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOIO TIOBEICHHS,

CIIOCOOHOCTH OIICHWBATh CUTYAIlUH, CBSI3aHHBIC ¢ XUMUYCCKUMU SIBIICHUSMHU,
U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTHUPYSICh HAa MOPaAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3HIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHHUS IMOCICIACTBHIA
HOCTYIIKOB;

4) opMupoBaHHUSI KYJIbTYPbI 310POBb:

NOHMMAaHUS IIEHHOCTEH 370poBOro W Oe3omacHOro obpasza IKH3HH,
HEOOXOJAMMOCTH OTBETCTBCHHOI'O OTHOIIEHHS K COOCTBEHHOMY (H3HUYECKOMY M
HCUXUYECKOMY 37I0POBbIO;

coOJIrO/ICHUST TIpaBWJI 0€30MacHOTO OOpallleHus C BEleCTBAaMU B OBITY,
MIOBCETHEBHOM JKU3HHU, B TPYI0OBOH JIATEIHHOCTH,

NOHUMAHUS IICHHOCTH TMpaBUi HMHIUBUAYATbHOIO U  KOJJICKTHBHOTO
0€30I1acHOTO MOBECHHSI B CUTYAIHSIX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HH JIIOJICH;

OCO3HAHUS TIOCTEJACTBUN W HETPUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOICHIUS
QJIKOTOJIsl, HAPKOTHKOB, KYPCHHS );

5) Tpy/10BOIr0 BOCIIMTAHUSI:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BaTEIhCKOM
JCSATENLHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUYECKOM © JPYruxX BHIAX
TeSITeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B pCEHICHHH TPAKTHICCKUX 3a7ad
COLIMATbHOMN HAMpPaBICHHOCTH (B paMKax CBOETO Kilacca, IIIKOJIbI);

MHTEpeca K MPaKTUICCKOMY M3y4eHHIo mpodeccuii pa3indHoro poja, B TOM
YHCIie Ha OCHOBE MPUMCHEHHUS MPEIMETHBIX 3HAHUH 10 XUMHH;

YBOKEHUS K TPYIY, JIIOISIM TPyJda U pe3yjbTaTaM TPYIOBOH JESITECIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaJbHOW TpPaeKTOPUHU
oOpa3oBanus, Oymaymed TpodecCHu W peau3allid COOCTBEHHBIX >KH3HCHHBIX
TUTAHOB C Y4YETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrHYeCcKOro0 BOCIIMTAHMS

AKOJIOTHUYECKH I11eIeCO00pPa3HOr0 OTHOIMIECHUS K TMPHUPOJAC KaK HCTOYHUKY
CYIIICCTBOBAaHHUS KU3HU Ha 3eMIIc;

MOHUMAaHUs TJIO0ATLHOTO XapakTepa SKOJIOTHUSCKHUX MPOOJIeM, BIIHSHHS
YKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TIPUPOTHON U COIUATBHON CPEIIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUSI JOCTWXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIUMX BpPEHN  OKPYKAIOLIEH
MIPUPOJIHON cpejlie, YMEHHUSI MPOTHO3UPOBATh HEOIArOMPUSITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAIBHOM
NpaKkTUKEe, CIOCOOHOCTM ¥ YMEHHS AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMaHUs CHeNUPUKH XUMHU KaK HayKd, OCO3HaHUS €& poJu B
dbopMuUpPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPYKAroIeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,

yOexXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JJII  COBPEMEHHOM
OUMBWIN3ALUMA: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOM pOJIH B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KyJIbTYpbl, B PEIICHUH TJI00ATBHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUECKOM,
MUIIEBOM U 3KOJOTUYECKONW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00eCIIeYeHUN
YCIIOBUM YCHEIIHOTO TPYyJa U IKOJIOTHUECKH KOMGMOPTHOMN KU3HU KaXKJIOTO WieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TIIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
noJiydaeMble 3HaHUS JIJISl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUA AeNaTh 00OOCHOBAHHBIEC 3aKJIIOUEHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C MEIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJB30BaTh XUMHYECKHE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K MO3HAHUIO, UCCIIEIOBATEICKON IEATETbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUW 1O XUMHH B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMM;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccroHaIbHOU
e TeIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI IO XUMHH Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMbIE IS (GOPMHPOBAHUS  MHPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MMOHATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa | CIHCHU(PUKY METOJOB TIO3HAHUS,
HCITOJIB3YeMBIX B €CTECTBEHHBIX HayKaX (MaTepwis, BEIIESCTBO, SHEPTHS, SBJICHUE,
IPOIIEeCC, CUCTEMa, HaAYYHBIH (DaKT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIIEIOBAaHUE, HAOIIOICHNE, U3MEPEHHE, DKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIC Y4YcOHBIC NEeWCTBUS (TIO3HABATEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaoIme bopmupoBaHue (G yHKIMOHATBHON
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYarolnuXCs;
CIOCOOHOCTh o0yyaronuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JNEUCTBUS B TTO3HABATEILHONU U COI[MATIBHOM MTPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPaXKalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATCJIPHBIMM, KOMMYHHUKATUBHBIMU W  PETYJISTUBHBIMU
TIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC YUeOHbIE JeHCTBUS

1) 6a30Bble JJOrHYecKHe AeiiCTBHS:

CaMOCTOATENbHO  (QOPMYJNHMpPOBATH W aKTyallU3UpOBaTh  MpoOIsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh MpPU OCBOECHHWU 3HAHUM NPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIACJISITh XapaKTEPHbIE NMPU3HAKU MOHSITUN M YCTAHABIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUSA JIJIS1 OOBSICHEHUS OTJEIBHBIX (PAKTOB H
SIBJICHU;

BHIOMpATh OCHOBaHUS W KPHUTEPUU 7S KJIacCU(PUKAIMK BEIIECTB M
XUMHUYECKUX PEaKIUi;

YCTaHABIIMBATh NPUYMHHO-CIC/ICTBEHHBIE CBA3M MEXKIYy HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKIEHUSI (MHIYKTHUBHBIE, JE€IYKTHUBHBIE, 10
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTM U MPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SABJICHUAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSThH B MPOLECCE MO3HAHUS UCIIOJIb3YyEMble B XMMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BBIBATH MOJIEIbHBIE MTPEACTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) »JJIeMEHTa, XuUMH4YecKkas ¢Gopmysia, ypaBHEHUE XUMHUYECKOU



peaknuu — TPU PENICHUH YYCOHBIX IMO3HABATCIBHBIX W TPAKTUYCCKUX 3ajad,
MPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEACTABICHUS IS BBISIBICHUS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIECTB M XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIIeN0BATEIbLCKHE e CTBHA:

BJIQ/ICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHHS BEIIECTB W XMUMHYCCKHUX
peaxkumit;

dbopMyITUpOBATH IEJIM U 33J1a4l UCCIICIOBAHUS, UCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOIPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBHI /1T (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HAaBBIKAMHM CAMOCTOSITCIIBHOTO IUIAHUPOBAHHWS M IMPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMCHHS HAOJIOIATh 32 XOJAOM
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh
00001IIeHHS ¥ BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCJICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

NpHOOPETaTh OMNBIT YYEHWYCCKOH MCCIICAOBATEILCKOW W MPOCKTHOM
JCATEIIBHOCTH, TPOSBISATH CIHOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7a4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MTO3HAHUS.

3) padora ¢ undopmamueii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX HWH(popManuu (Hay4dHO-
NOMYJSIpHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHMs, CIpPaBOYHBIE MOCOOUS,
pecypcel MlHTEpHETa), aHamM3upOBaTh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOPM
Ipe/ICTaBICHUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTUBOPEUHBOCTD;

dbopMynHpOBaTH 3aMpPOChl U MPUMEHSTh PA3THYHbIE METOJBI MPU TIOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO THUIIA;

nprOOpEeTaTh OMBIT HCIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3INMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITEIbHO  BBIOMpATh  ONTHMAIBbHYIO  (OpMY  MPEACTABICHUS
uHdopmaruu (cxeMbl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
XUMUYECKOW uH(MOpMalUMel: MNPUMEHITh MeXIpeaMeTHble ((dusnyeckue u
MaTeMaTHYeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJHNYCCKHUC CPCACTBA HAI'JIAATHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBPIﬂi



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkIa€MOM TEMBI B XO/I€ UAJI0Ta W/ UiIH
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPEIIIOKEHUS
OTHOCHTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTAUMENW pE3YyJbTaTOB MO3HABATEIBHOM ESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO MIIA COBMECTHO CO CBEPCTHUKAMU IIPU BBITIOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aii yueOHOTo MPoeKTa, U (OPMYyIUPOBATH BHIBOJIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS TMO3ULHAU B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHMBepCaJlbHbIE Y4eOHbIe 1eHCTBHUSA:

CaMOCTOSITEJIbHO TUJIAHUPOBATh W OCYIIECTBISATH CBOI IO3HABATEIbHYIO
JeSTENbHOCTh, Ompenesss €€ Ueau MW 3a7auyd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeJjiaraeéMblii aJropuT™M JACUCTBUI IMpu
BBIMIOJTHEHUM Y4eOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3G (exTUBHBIN Ccroco0 HMX pemieHuss ¢ Y4ETOM TMOJIYYeHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIEe pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YTIIyOJIEHHOM
YpOBHE Ha YPOBHE CpEJHEro o0Imero oOpa3oBaHUs BKJIOUYAIOT CHEIU(HIECCKUC
JUIs yaeOHOTO mpenMeTa «XUMUs» HaydHbIe 3HAHUS, YMEHHUS B CTIOCOOBI ACHCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUMN, BUABI JACATEIBHOCTU
[0 TMOJYYEHUI0 HOBOT'O 3HAHUS M NMPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX
CUTyalusIX, a TAaK’K€ B PEaJIbHbIX KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX ¢ XUMUEH. B
MporpaMMe [0 XUMHUHM HPEAMETHBIE pe3yJbTaThl MPEICTABICHbBI MO TOJaM
W3y4YCHMUS.

10 KJIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuyeckass XUMHSI»
OTpaXKakoT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ W 3HAYCHHH OPTaHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEYECTBA B PELICHUU MPOOJIEM IKOJOTMUECKOM, SJHEPreTHYECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B oOecrieyeHuun palroOHAaJIbHOIO
MPUPOAOIIONB30BaHNSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KYIbTYphI
YeJIoBEeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpEIE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAOIINE MOHATHS — XUMUYECKUN AJIIEMEHT, aTOM, SAPO U JIEKTPOHHAs
oboyouka aroma, S-, P-, Od-aToMHBIE OpOMTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alUs AaTOMHBIX oOpOuTanei, WOH, MOJIeKyJa,
BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUUECKasl CBA3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, YIIIepOAHBIN CKENET, GyHKIMOHAIbHAS
rpynmna, pajaudkall, CTPYKTypHble (opmynbsl (pa3BEpHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MepUs CTPYKTYpHasi M MPOCTPAHCTBEHHas (TreoMeTpuyeckas,
ONTUYECKAas), M30MEPbl, TOMOJOTUYECKUA psi, TOMOJIOTH, YTJIEBOJOPOJIBbI,
KHUCJIOPOJI- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMED, TOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPUU, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKHUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEBpalleHUs] HHEPrMM MpPH XUMHUUYECKUX pEeaKUusAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHMs, JIEKAIIME B OCHOBE
NOHUMAaHUSI TPUYMHHOCTH ¥ CHUCTEMHOCTH XUMHWYECKHX SIBJCHUI; MPEICTABICHUS
O MEXaHHW3MaxX XHUMHUYECKHX PEaKIHil, TEPMOJWHAMHUYECKUX M KHHETHUYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O B3aMMHOM BIJIUSIHUM ATOMOB M TPYIIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30oMepHbIi b dexThi, opuentanTsl | u Il pona);
(akTONOTMYECKUE CBEIECHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUU U O€30MaCHOM
UCIIOJIb30BAaHUM BAXXHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NESTEIBbHOCTH  4YeJOBEeKa, OOMMX  HAy4YHBIX  NPHUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA (HA TPUMEPE MPOU3BOACTBA METAHOJIA, IEPePabOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHIl: BBHISBISTH XapaKTEpHbIE MPU3HAKU TOHSTHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE IMOHATHUS IPHU
ONMCAaHUU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCTUHEHNUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BAaTh XMUMHUYECKYK) CUMBOJIMKY ISl COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX M CKEIETHBIX) (HOPMYIT OpTaHUIECKUX
BEILIECTB;

COCTaBJISITh YPAaBHEHUS XHUMHUYECKUX PEAKUUU U PACKPBIBATH UX CYIIHOCTb:
OKHCJINTENIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMHM  IOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOTO 0OajaHca »dTUX peakluid, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



W3TOTABIMBATH MOJEIN MOJICKYJT OPTaHUYSCKUX BEIICCTB JJIS WILTIOCTPAINH
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHWW: YCTAHABIMBATH TPUHAJIC)KHOCTh WU3YYCHHBIX
OPraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/Tpynne COCIMHEHUHM, JaBaTh UM Ha3BaHUS 10 CHUCTEMaTHYECKOU
Homenknatype (IUPAC) m mpuBoaWTh TpUBHATIBHBIC HA3BaHUS IS OTICIBHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITWICH, alleTHIICH, TOJYOJI, TIUICPHH,
STWJICHIJIMKONIb, (eHOoJ, (GopMaabACTHU/l, aleTajabJCTH/l, aleTOH, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAsS, MAaJIbMUTHHOBAS KHUCIIOTHI,
TJIMIHAH, ajlaHuH, MaibTo3a, (PpyKTO3a, aHWIWH, JUBUHWI, W30IMPEH, XJIOPOMPEH,
CTUPOJI U IpYTHUE);

c(OpPMHPOBAHHOCTh YMEHHUS ONPENCIATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIWHCHUAX (KOBAaJICHTHAs W WOHHAs CBSI3b, G- U T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH IIOJIOKCHHSI TCOPUU CTPOCHHS
opraHudeckux BemecTB A. M. ByTtiepoBa st 00bSICHEHUST 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAaHHOCTh ~ YMCHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
bu3uUYecKkue M XUMHYECKHE CBOMCTBA THUIMYHBIX IPEIACTABUTENICH PpPa3THMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJKAHOB, IUKIOAIKAHOB, AJIKEHOB, aJKaJMCHOB,
QJIKWHOB, apPOMAaTHUYECKHUX VYIJIEBOJIOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U CIOKHBIX d(PUPOB, KUPOB, HUTPOCOCTUHCHUHN U
aMUHOB, aMHUHOKHCIIOT, OCJIKOB, yTrieBOJIOB (MOHO-, JW- M TIOJHUCAaXapHUIOB),
WUTIOCTPUPOBATh  TEHETHYECKYIO  CBSI3b  MEXAYy HHUMH  YPaBHCHHUSIMU
COOTBETCTBYIOIIMX XUMHUYCCKHUX PEAKIHH C HCIOIb30BAHHEM CTPYKTYPHBIX
dopmyur;

chOopMHUPOBAaHHOCTh YMEHHS TIOJATBEPKJIAaTh HA KOHKPETHBIX IMpPUMEpPaxX
XapaKTep 3aBUCUMOCTH PEaKIIMOHHOM CTIOCOOHOCTH OPraHUYECKUX COCTMHEHUHN OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBS3M (C- U T-CBS3H), B3AMMHOTO BIIMSHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUYHUKHU YTIIEBOIOPOTHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yyrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE TIPOTYKTOB MePepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHUS CHUCTEMOH 3HAHWHM O CCTCCTBEHHO-HAYYHBIX
MeToJaxX IMO3HAHWUS — HAONIOJCHUH, U3MEPEHUH, MOJCIMPOBAHUH, SKCIICPUMCHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3TH 3HAHUS,

c(hopMUPOBAaHHOCTH YMEHHUS IIPUMCHSTh OCHOBHBIC orepamnuu
MBICIIUTEIILHON JEATEIbHOCTH — aHAJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHUE,



CHUCTEMATU3ALINIO, BBISIBICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJI1 MU3YUYEHHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHMII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMU U TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAHHOTO TOHUMAHUSI CYIIHOCTH MaTepHaJIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS IO OPraHUYECKONW XUMHH JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHMM: TIPOBOJUTH PACUETHl MO XUMHYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUMN C MUCIOIb30BaHUEM (PU3UUECKUX
BenMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHUID XUMUUYECKOU
dbopMyIbl BElIeCTBa MO WM3BECTHHIM MACCOBBIM JIOJISIM XUMHYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATH U OIICHUBATH
C TO3WIHUH  DKOJOTHYECKOM  0€30IaCHOCTH  MOCIEACTBHS  OBITOBOM U
IPOU3BOJICTBEHHON JEATETLHOCTH 4YEeJIOBEKa, CBA3aHHOW ¢ mepepaboTKou
BEILIECTB, UCIOJIb30BaTh MOJYUYECHHbIC 3HAHUS ISl TPUHATUS TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHUECH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATENIPHO TUIAHUPOBATh U TPOBOIUTH
XUMHUYECKUN DKCTIEPUMEHT (MOJyYEHHE M M3YYEHHE CBONCTB OPraHMYECKUX
BEIIIECTB, KAYECTBEHHBIC PpEAKIMHU YTIEBOAOPOJOB PA3IMYHBIX KJIACCOB H
KHCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEUIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33/1a4 10 PACTO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIOJCHUEM IPaBUII
0e30IMacHOro0 OOpalleHuss ¢ BellecTBaMU W JIAOOpaTOPHBIM 000PY/IOBaHHEM,
dbopMynupoBaTh II€db HMCCICAOBAHHWSA, NPEACTaBIATH B pasIMdyHONd (dopme
pe3yJIbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTb YMCHUM:

coOJIFOIaTh MpaBHUiIa SKOJIOTHYECKH 11eJIeCO00pa3HOTO MOBEJAEHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEJSX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIICH
MIPUPOIHOM CpPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIC TTokazaTtens [TK;

aHaJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHUS PUCK-TIOJIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATH IICJICHANIPABICHHBIA TTOUCK
XUMHUYECKOW MH(POpMAIIUK B pa3IMYHbIX UCTOYHUKAX (Hay4dHas U yueOHO-Hay4dHas
JUTEpaTypa, cpeAcTBa MaccoBoil mHpopMarnuu, UHTEpHET U Apyrue), KPUTHISCKU
aHaJIM3UPOBaTh XMMHUYECKYI0 MH(pOpMaInio, nepepadaTbiBaTh €€ W MCIIOIL30BaTh
B COOTBETCTBHUU C MOCTaBJICHHOMN y4eOHOM 3agadeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTEepUAIbHOM EJUHCTBE MHDA,
3aKOHOMEPHOCTAX W IO3HABAEMOCTH SBIICHUW NPUPOJABLI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJidi B 00E€CIECYCHUU YCTOMUYUBOTO
pa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MMacHOCTU, B PA3BUTHUU MEIUIIUHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIECUCHHH PaAlMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PECHHMS U OOIIEW KyJabTypbhl YEJIIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 370POBBIO M TPUPOIHOMU

cpene;
BJIAJICHUE  CHUCTEMOM  XUMUYECKHUX  3HAHUH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIAraIOIINE TIOHATHUS — XUMHUYECKUH OJJIEMEHT, aToM, SJIpOo aToMa,

M30TOIIbI, JIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToma, THUOpUAM3alMs aTOMHBIX OpOWTaliei, WOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMHUYECKasl CBs3b (KOBAJICHTHAs, WOHHAs, MeETAJUIMYECKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKasT pEIIETKa, XUMHUYECKash peakius, pacTBOpP, DJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS] JUCCOLMAIMSA, CTEIEeHb JIHUCCOIMALINM,
BOJOPOJHBIM TIOKa3aTelb, OKHCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(PdeKT
XUMHUYECKOW PEaKIUM, CKOPOCTh XMMHUYECKOW PEaKIUh, XUMUIECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TCOpHsl IEKTPOJIUTHUYECCKON TUCCOIMALNM, TEPUOIUUSCKUN
3akoH /.M. MeHeneeBa, 3akOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
MPEBPAILCHUSI SHEPTUM NMPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUU S3BIK
XUMHUHM, MHPOBO33PECHUECKHE 3HAHUS, JIeXKallueé B OCHOBE IMOHUMAaHMUS
NPUYUHHOCTM U CHUCTEMHOCTHM  XUMMYECKMX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABJICHUS] O CTPOCHHM BENIECTBA HA ATOMHOM, HOHHO-MOJEKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUS O MEXaHU3MaX XUMHYECKUX
peakiui, TEPMOJUHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(dbaKkTOJIOTHYECKHE CBEJCHHUS O CBOMCTBAaX, COCTaBE, IMOJYyYCHHH U 0€30MacHOM
HCIIOIb30BAaHUN BKHECUIINX HEOPTaHWMYECCKHUX BEIIESCTB B OBITY M MPAKTHYCCKOU
NEATCIbHOCTH ~ YeJloBeKa, OOIMMX  HAYYHBIX  NPHHIUIIAX  XHMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBISATH XapaKTCPHBIC IMPHU3HAKH IOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIUE IMOHSITUS NPH
ONHCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOIH30BATh XUMUYECKYI0 CHUMBOJIUKY JJISI
cocTtaBlieHUs (GOpMyJd BELIECTB M  yPAaBHEHHM  XMMHYECKUX  pPEAKIUH,
cucrematnueckyro HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACIISITh BaJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUMHEHMSX, BUJ XUMHUYECKOU CBS3M (KOBaJIEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUI KPUCTALUIMYECKON pPEemETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XUMUYECKOW CBS3M W THUIA KPUCTAUIMUECKON peméTku, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yMEHUH:  KIACCU(PUIUPOBATH:  HEOPraHUYECKUE
BEII[ECTBA IO UX COCTABY, XMMUYECKUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTAaBy pEarupyroliux BeEIIeCTB, TEIUIOBOMY 3G (eKTy peakiuu, U3MEHEHHUIO
CTENIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajauszaropa |
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUPUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa /I.
W. MeHnneneeBa U 1EMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB ¥ HMOHOB XUMHUYECKHX 3JJIEMEHTOB IEPBOrO—4YETBEPTOrO MEPUOAOB
[lepuognueckoir  cucremnl  J[.MI.  MenneneeBa,  UCHONB3yd  MNOHATHUA
«OHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYyPOBHM», «S-, P-, O-aTOMHBIC
opOuTANIN», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHHSI aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XUMHYECKUX AJIEMEHTOB U HX
coemMHEeHUM 10 mnepuomam U rpymnmnaM Ilepuwoamueckou cucremsr [, U.
MenpeneeBa, BaJ€HTHbBIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh ~YMEHHW: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKIATh
CYIIECTBOBAHHE T'€HETHUYECKOW CBSI3M MEXKJIY HEOPraHMYECKMMHU BEIIECTBAMHU C
MMOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHHUS  PACKpPBIBATh  CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIHIA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca
ATUX peaklui; peaklril HOHHOrO OOMEHa MyTEM COCTABJIEHUS WX MOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pPEakKUuMd  TUAPOJIM3A;  PEAKLMMI
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMILIEKCOB IIUHKA U aJIFOMUHUA);



c(hOpMUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHAYECKHX PEAKIHN C Y4ETOM HUX SHEPreTUUYECKUX XAPAKTEPUCTHUK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHWMHUYECKOM pEaKIUud B 3aBUCHUMOCTH OT Pa3JIHMYHBIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHHUS XUMUYECKOTO PaBHOBECHUS O/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh yYMEHHUS XapaKTEpPU30BaTh XHUMHYECKUE PEaKIIHH,
JIeKalMEe B OCHOBE MPOMBIIIICHHOTO IOJYyYEHUS CEPHOM KHUCIOTHI, aMMHAKa,
oOlMe Hay4yHble TMPUHLIMUIBI XUMHUYECKUX MPOU3BOJCTB; I1€JI€COO0PA3ZHOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pE€HUSI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHCTEMOM 3HAHUM O METOJaX HAyYHOTO
MO3HAHMS SBJICHUN TIPpUPOABl — HAONIOJACHUE, H3MEpPEHHe, MOJIeIMPOBaHUE,
AKCTIEPUMEHT (peajbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TU 3HAHUS MIPU IKCIIEPUMEHTAILHOM MCCIICIOBAHUU BEILIECTB
U IS OOBSICHCHHMS XUMHYECKUX SBJICHHUM, HMMEIONIUX MECTO B TNPHUPOJIE,
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISTH B3aUMOCBSI3h XUMHYECKUX 3HAHHUU C
MOHATUSIMU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH pPACUYETHI: C HUCIOJIL30BAHUEM
NOHSATUN «MaccoBasi J10Js1 BEUIECTBA B PACTBOPE» U «MOJIAPHAs KOHIEHTPALUs»;
MAaccChl BEIIeCTBa WK 00bEMA Tra3a Mo U3BECTHOMY KOJIUYECTBY BEIlECTBa, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKlMU BEIIECTB; TEIJIOBOro 3ddexra
peaKiuyu; 3Ha4YCHHs] BOJOPOJHOrO MOKAa3aTeNsl pacTBOPOB KHCIOT MU LIEIOYEH C
U3BECTHOM CTENEHBIO AHMCCOIMAlUU; Macchl (00bEMa, KOIMYECTBAa BEIIECTBA)
IPOJIyKTa peaKkUuu, €ClM OAHO M3 MCXOJIHBIX BEUIECTB JJAHO B BHJIE pacTBOpa C
OmpeIeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(uMeeT TpUMeECcH); JOJTU BBIXOJA MPOAYKTa pPEaKIUU; OOBEMHBIX OTHOIIECHUMN
rasos;

c(hOpMHPOBAHHOCTh YMEHHI: CAMOCTOATENIbHO IUIAHUPOBATh M TPOBOJUTH
XUMHYECKUN  JKCIepuMEHT  (IPOBENCHHME  peakiuid  HMOHHOro  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOIO COCTaBA HEOPTAHUYECKUX BEIIECTB, ONPENCICHUE
Cpeapl pPacTBOPOB BEHIECTB C IOMOUIBKO HWHJMKATOPOB, W3YYEHHUE BIUSAHUSA
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XUMUYECKOM  pEeaKkluu, pelleHHe
AKCHEPUMEHTAIbHBIX 3adad 1o Temam «Mertamne» u  «Hemertamns») ¢
coOIoIeHneM TpaBuil 0€30MacHOr0 OOpalIeHHs C BEMIECTBAMHU U J1a00paTOPHBIM
obopynoBanueMm, (opmMynupoBaTh Ieb HCCICHOBAaHUS, TMPEACTABIATH B
pa3nuyHON (opme pe3yiabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX
JOCTOBEPHOCTB;



c(hOopMUPOBAHHOCTh YMEHUI: COOJI0IaTh MIPaBUia MOJIb30BAHUS XUMHUUECKON
nocynod W JabopaTOpHBIM O00OpyAOBaHHEM, OOpallleHHs C BEIIeCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMH IO BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, YKOJIOTUYECKH I€JeCO00pa3HOro TMOBEACHUS B OBITY W TPYJIOBOMU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOIHOU
Cpeabl W JIOCTHXKEHUA €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABATH OMNACHOCTh
TOKCUYECKOTO JICUCTBUS HA >KUBBIE OPraHU3MBI ONMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbici nmoka3zarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBJISATh IleJICHANPABICHHBIA TTOUCK
XUMUYECKOU MH(OpMALIUK B PA3IMUHBIX UCTOYHUKAX (HaydyHasl U yueOHO-HaydYHas
auTepaTypa, cpeAcTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KPUTUIECKH
aHAJM3UPOBATh XUMUUYECKYI0 MHPOpPMAIMIO, TiepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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Pa3nen 2. YraeBogopoabl
21 [IpenenbHbIe YriieBOIOPObI — AJIKAHBIL, 5 bubnuoreka [IOK
' LUKJIOATKaHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriieBoAOPOAbI: aTKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
2.3 ApomaTu4ecKue yrieBoA0pO bl (apeHbI) 8 Et?;i?/?niﬁiticﬁ?/ljw 4650
24 [IpupoaHble HCTOUHUKHU YTTIEBOAOPOIOB U UX 4 bubnunoreka [IOK
' nepepaboTKa https://m.edso0.ru/d69df650
bubnuoreka [IOK
2.5 r 4 1
TOTCHIPOHSBOAHBIC YHICBOAOPOAOD https://m.edso0.ru/d69df650
Hroro no pazneny 35
Pa3nen 3. Kuciopojacoaep:xamme oprannyeckue coeIMHeHUs1
3.1 Crnuptsl. ®enon 11 1 Bubmmorexa LIOK

https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
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KapOoHUIBHBIE COCTMHEHMS: alTbACTUIBI U

bubmuoreka [IOK
3.2 keToHbl. Kap6oHoBbie KucinoThl. Cl0KHbIE 21 https://m.edso0.ru/d69df650
a¢upsl. XKups
bu6mmoreka [JOK
33 Y TICBO/EL o https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3orcoaep:xaniue OpraHnvecKue coeMHeHus!
bu6mmoreka [JOK
4.1 AmuyHbI. AMUHOKHCIOTHI. benku 12 https://m.edsoo.ru/d69df650
Hroro mo pazneny 12
Pa3nes 5. BoicokoMoJiekyJIsipHble COeIUHEHUS
5.1 BricokoMoneKkysipHbIe COEAMHEHUS 6 brbmmorexa [OK
' P s https://m.eds00.ru/d69df650
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB T10 [TIPOTPAMME 102
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Konrpoabsubie | Ilpakruyeckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHU
Crpoenue aroma. [lepuoanueckuii 3aKkoH
bubmmoreka [JOK
11 u [lepnoanueckas cucteMma XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. . MenneneeBa
12 Crtpoenue BemecTBa. MHOrooOpasue 11 1 bubnuoteka [IOK
' BEIIIECTB https://m.edsoo.ru/2dd5724
bubmmoreka [JOK
13 X 19 1 3
AMISCKHE peaiiisi https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pa3nen 2. Heopranuyeckasi XuMusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETALIbL https://m.edsoo.ru/2dd57f24
bubnuoreka [IOK
2.2 M 23 1 2
Cra https://m.edsoo.ru/2dd57f24
Wroro no pazneny 54
Paszgen 3. Xumus 4 :Ku3Hb
Merto1bl TO3HAHUS B XUMUU. XUMUS U bubmuoreka [IOK
3.1 9
KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
Koun4yecTBo 4acoB
Ne Mara DJIeKTpOHHbIe LN (poBbIe
Tema ypoka Kontpoabnsbie | Ilpakrnyeckue
n/n Bcero u3ydyeHusi | odpa3zoBaTesbHbIE pecypchl
padoThI padoTbI
[Ipeamer u 3HaueHue
OPraHu4eCcKO XUMUH,
1 MIPENCTABIIEHHE O 1 bubnmorexa LHOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OpraHnyecKuX
COEIMHEHUN
DNEeKTPOHHOE CTPOSHUE aTOMa
nepoja (OCHOBHOE U
2 1}37236p zxél({Hoe COCTOSTHUA) 1 bubmmorexa LHIOK
P ) https://m.edsoo.ru/Oce6fd4c
BanieHTHBIE BO3MOXKHOCTH
aToMa yriepo/ja
XuMuyeckasi CBsi3b B
OpPraHUYECKUX COCAUHEHHSIX.
3 MexaHu3Mbl 00pa3zoBaHUs 1 bubmmorexa [IOK
B p https://m.edso00.ru/8d39f5c8
KOBaJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa cBsi3ei
Teopus crpoenus
4 OPraHUYECKUX COCAMHEHUN A 1 bubmmorexa [IOK
p s ' https://m.edso0.ru/9e595ch8
M. bytieposa
Buner uzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK
OneKkTpoHHbIE 3P PEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUIeCKUX



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

COEIMHEHNI

[IpencraBnenue o
KJIAaCCU(UKAIIUU U

6 CUCTeMaTHYECKast bubmorexa [OK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peaxkiuii B bubmmoreka [JOK
OPraHN4eCKO XUMHH https://m.edsoo.ru/ba5706aa

8 CucreMaru3anus u 0000IIeHNE bu6mmorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKUH Psf,
obmas gopmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnuoreka [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dOu3nvecKrue 1 XUMUYSCKHE bubnuoreka [IOK
CBOMCTBA aJIKAHOB https://m.edso0.ru/3137711c
Haxosxnenue ankaHoB B

11 npupoae. CrocoObl HOTyYeHHs Bubmmorexa LIOK

https://m.edsoo.ru/259b0a5h
Y PUMEHEHHE aJIKAaHOB
[uknoankaHsl: oOIas
(dbopmyna, HOMEHKIATypa U

12 H30MepHsi, 0COOEHHOCTH bu6nmoreka [JOK
CTPOCHHUS U XUMUYECKUX https://m.edso0.ru/156730d2
CBOMCTB, CITIOCOOBI IONYYEHUS U
MIpUMEHEHHE

13 Pemienne pacu€THbIX 3a7a4 Ha buGnnorexa [JOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
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OIIpEIETICHUE MOJIEKYJIIPHON
(hopMyITBI OPraHUIECKOTO
BEII[ECTBA IT0 MACCOBBIM JIOJISIM
aATOMOB DJIEMEHTOB, BXOJISIINX
B ero cocraB. CucreMaTuzanus
1 000011IeHIE 3HAHUH TI0 TeMe

AJKEHBI: TOMOJIOTHYECKUH Psfl,
obmas gopmyina,
HOMEHKJIATYpa, JJIEKTPOHHOE U

bubmmoreka [JOK

14
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJiekya. CTpyKTypHasi ¥ 1ucC-
TpaHC-U30MEPHSI ATKEHOB
duszndecKkrue 1 XHMUIECKHE
15 cBO¥CTBa ankeHOB. [IpaBwito Bubmmorexa LIOK
P https://m.edso0.ru/21069ccd
MapkoBHUKOBa
16 CriocoOplI moTyueHus 1 bubnuoreka [IOK
MPUMEHEHUE AJIKEHOB https://m.edsoo.ru/665dc058
[IpakTrueckas padora Ne 1 o
17 teme "llosrydeHue sTuneHa u bubmorexa [TOK
i N https://m.edsoo.ru/0941eed8
M3y4YEHHUE €ro CBOWCTB
Pemenue pacyéTHbIX 3a/1a4 Ha
18 OIIpe/IeJICHUE MOJIEKYIISIPHOU bubnuoreka [IOK
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
ANKaJAUEHbI: CONMPSHKEHHBIE,
W30JIMPOBaHHbIE,
bu6mmoreka [JOK
19 KyMYJIMPOBaHHBIE.

Oco0GeHHOCTH IEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a
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20 XUMHUYECKHe CBONCTBA bu6mmoreka [JOK
COIPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
CriocoObI mosTyueHust 1 bubmuoreka [IOK

21
IIPUMEHEHHE AJIKA/IUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSiJI,
oOmras dhopmyia,

22 HOMeHK?;aEyp};, AJIEKTPOHHOE U bubmmoreia LIOK

https://m.edsoo.ru/68b6ccdc
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYII, pU3MUECKHE CBONCTBA

23 XUMHUYECKHE CBOMCTBA AIKHHOB bubmorexa [TOK

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

24 KauecTBeHHBIE peakiiuy Ha bu6mmoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObI moTyueHus 1 bubnuoreka [IOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amay: pacuérel no

26 YPaBHEHUIO XUMUYECKOU bubmorexa [TOK

https://m.edsoo.ru/5db8e526
peaxiu

97 CucreMmaruzanys 1 00001eHue
3HAHUI IO TeMe
ApeHbl: TOMOJIOTUYECKUM PS/I,
obmras ¢popmyina,

o8 HOMEHKJIATypa. DJIIEKTPOHHOE U bubnuoreka LIOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONyoJIa,
ux (pu3nueckue CBOICTBa

29 XUMHYECKUE CBOWCTBA aPEHOB: bubnmnoreka [JOK

PCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4
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30

XHUMHUYECKUE CBOMCTBA APEHOB:
peakuuy NpUCcOEIUHEHNS,
OKHCJIEHHE T'OMOJIOTOB OeH30I1a

bubmmoreka [JOK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHUUYECKUX
CBOMCTB CTHUpPOJIA

bu6mmoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemrenne pacuéTHeIx 3a1a4 Ha
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEILIECTBA

bubmmoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObl osTy4eHust u
MpUMEHEHHE apEeHOB

bu6mmoreka [JOK
https://m.edsoo.ru/6f717d09

34

T'eneTnyeckas cBSI3b MCKIY
Pa3IMYHBIMU KJIACCAMH
YIJIEBOIOPOJIOB

35

Pacuétel Mo ypaBHEHHSIM
XUMHUUYECKUX PEAKIIUH.
Cucremaruzanus 1 000011eHe
3HAHWH 110 TeMe

36

[Tpuponueiii raz. [lonyraeie
He(TAHBIE a3kl

37

KameHnHbli1 yrons v mpoayKThbl
ero nepepaboTKu

bubnuoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtb 1 ciocoOsr e€
nepepabotku. [Ilpumenenue
MPOIYKTOB NepepaboTKu HePTH

bu6mmoreka [JOK
https://m.edso0.ru/21f9de78

39

I'eHeTHUeCKas CBA3D MEXKTY
pa3IMYHBIMU KJIACCAMH
YIIIEBOZOPOIOB



https://m.edsoo.ru/a44a1ae4
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l"anorenonpounsBoaHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOCHME; PEAKLIUN 3aMELICHUS https://m.edsoo.ru/82b4d759
rajoresa
HeicTBue menoyei Ha
raJIOTeHIPOU3BOTHBIE.
41 Bsaumonelicteue
JITAJION€HAJIKAHOB C MATHUEM U
IIUHKOM
CucreMaruzarnus ¥ 000011eHne
42 3HAHUH 110 pa3melt bubmmorexa LHOK
" P " Y https://m.edsoo.ru/20e89f22
YraeBoaopoapl
43 KonTtponbHas padboTa o reme bubnuoreka [IOK
"YrneBogopoasr" https://m.edsoo0.ru/95c9e298
[IpenenbHBIC 0THOATOMHBIC
CIUPTHI: TOMOJIOTHYECKUH PSJI,
obmias opMyiia, CTpOCHHE
44 MOJIEK (}1) £3o}1lwe I/I;Ip bubnnorexa [IOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATYpa,
knaccudukanys, Gusndeckue
CBOIliCTBa
XUMUUECKUE CBOMCTBA
45 penenbHbIX 0JJHOATOMHBIX bubnnorexa [IOK
e 8 https://m.edsoo.ru/26ee34fe
CIHPTOB
Crnioco0bl mostyueHust u
46 OPUMEHEHHE OTHOATOMHBIX Bubmorexa HOK
p https://m.edsoo.ru/484100000000000
CIIHPTOB
47 [IpocTsie a3¢ups: bubnuoreka [IOK

HOMCHKIJIaTypa U U30MCpus,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3HUSCKUX U
XUMHYECKUX CBOUCTB

MHOroaToMHbIE CIIUPTSHI:
STUJICHTJIMKOJIb U TIIMUEPUH, UX

bu6mmoreka [JOK

48 ¢bu3nvecKkne 1 XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHust u

49 MIPUMEHEHHE MHOTOATOMHBIX brmmorexa [TOK

https://m.edsoo.ru/d12e567d
CIIPTOB
@DeHOJI: CTPOEHUE MOJIEKYJIBI,
50 (bu3nvecKkne CBOWCTRA. Bubnmorexa LIOK
https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH PeHOMA
. bu6mmoreka [JOK

o1 Xumirieckhe cBoficTsa derona https://m.edsoo.ru/037ca5f9

59 Crioco0OsI moTyueHus 1 bubnuoreka [IOK
npuMeHeHue (eHosia https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padota Ne 2.

53 Pemenue sxcriepuMeHTaIbHBIX bubnuoreka [IOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
(henounr"

54 CucremaTu3anus u 0000111eH1e bubnuoreka [IOK
3HaHUH O TeMe https://m.edsoo.ru/1810ch9b
Anbleruipl U KETOHBI:

AJIEKTPOHHOE CTPOCHUE
55 KapOOHWJILHOMU I'PYIIIIBI; bubnuoreka [IOK

TOMOJIOTHUYECKHUE PSbI, 001Ias
dbopmyna, uzomepus u
HOMEHKJIIaTypa

https://m.edsoo.ru/b139beaa
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AHBI[CFI/I[[BI 1 KCTOHBI:

56 (u3HUecKre CBONCTBA; PEaKIIUN bubmmorexa [OK
P https://m.edso00.ru/c887425c
MIPUCOCTNHCHHS
Peaknuu okucienus u
57 Ka4eCTBEHHBIE PEAKIINHT bubmmorexa [IOK
p https://m.edsoo.ru/a393baa9
aJIBJAETUI0B U KETOHOB
58 Crioco0bI moTy4eHust bubnuoteka [IOK
aIbIETHUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE MTPEACTIbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bu6mmoreka [JOK
0COOEHHOCTH CTPOEHUS MX https://m.edsoo.ru/fecOb113
MOJIEKYJT
M3oMepusa u HoMeHKIIaTypa
60 Ka 601?0131;1)( KHCJIOT nyp bubmorexa [OK
p o7 https://m.edsoo.ru/700cc87b
(bu3uvecKue CBOMCTBA
XHUMHYECKHE CBOICTBA
61 penenbHbIX 0THOOCHOBHBIX bubmorexa OK
pea 8 https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0EHHOCTH CBOVICTB
62 MYpPaBbUHOM KUCJIOTHI. bubnuoreka LIOK
MHoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0OEHHOCTH CBOMCTB:
HeMpeIeNbHbIX U
apoMaTHUUYECKHX KapOOHOBEIX,
P P bubnuoreka [IOK
63 TMKapOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

Hpe,[[CTaBI/ITCJ'II/I BBICHIHNX
Kap60HOBLIX KHUCJIOT

https://m.edso0.ru/83a08773
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IToHATHE O TPOU3BOIHBIX

bu6mmoreka [JOK

64 KapOOHOBBIX KHUCIIOT https://m.edso0.ru/0d162d9d
CrocoObl MOIyYCHHS U

65 MpUMEHEHHE K}:II)6OHOBI)IX bubmmorexa [OK
CUCIOT https://m.edsoo.ru/7c065c9d
CnosxHble 3QUpHIL:
TOMOJIOTUYECKHM psifl, 001Iast bubmmoreka [JOK

66
dhopmyna, nzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3znvecKrue 1 XUMUUIECKHE bu6mmoreka [JOK
cBOICcTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHbix 3a1a4: 10
YPaBHEHUIO XUMHUYECKOM

68 peakIuu, Ha OTIpeieTICHNe
MOJIEKYJIIPHOU (POPMYJIBI
OpPraHUYEeCKOTo BEIIECTBA
[IpakTrueckas pabota Ne 3.

69 Pemenue sxcriepuMeHTaIbHBIX bubnuoreka [IOK
3ama4 o teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
KuCIOTHI. CiioxHbIe 3huphr"
JKupsi: ctpoenue, pusznueckue

70 1 XUMHYECKHE CBOMCTBA bubmorexa [OK

https://m.edsoo.ru/a19c5b98

(ruzponus)
OCoOeHHOCTH CBOMCTB KHPOB,

71 COJIepXKalIuX OCTaTKU bubnmnoreka [IOK
HEIPEACIBbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
KucnoT. XKupsl B mpupoe

72 Mp1a KaK COJTU BBICIIMX bubmmorexa [IOK

https://m.edsoo.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Motouiee nercrsue. [lonsitue o
CUHTCTHYECKUX MOIOIIUX
cpenctBax (CMC)

T'eneTnueckas cBA3b
YIJIEBOJOPOJIOB U

bubmmoreka [JOK

73
KHUCJIOPOJICOIEPIKAIINX https://m.edso0.ru/56790c96
OPraHUYECKUX BEIIECTB

74 Pacuérel o ypaBHeHHAM
XUMHUUYECKUX PEaKINi
CucreMaru3anus u 0000IIeHIE bu6mmoreka [JOK

75 .
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras XxapakTepucTUKa

76 YTJIEBOJIOB U KJIacCU(pUKAITUS bubnuoreka [IOK
yTIeBOA0B (MOHO-, TU- U https://m.edsoo.ru/7a9693al
TTOJTMCAXapH/IbI)

Momnocaxapupl: Gpuzndeckue
77 CBOIICTBA U HAXOKIEHUE B Eubmorexa HOK
https://m.edsoo.ru/b4bdda2d
MIPUPOJIE
IIpuMeHeHue riatoKo36bI, e€
bubnuoreka [IOK
78 3HAUYCHUE B
https://m.edsoo.ru/5e61122d
YKU3HEACITCIIBHOCTH OpTaHn3Ma
Jlucaxapuiel: caxaposa,

79 MajibTO3a U JIAaKTO3a. bu6mmoreka [JOK
Haxoxnenue B mpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUcCaxapuioB

80 [Tonucaxapuapl: cTpoeHne bubnuoreka [IOK

MaKpOMOJIEKYJ1, PU3UUECKUE U

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,
MPUMEHEHUE

[onsiTne 00 NCKYCCTBEHHBIX

bu6mmoreka [JOK

81
BOJIOKHaX https://m.edsoo.ru/6216e766
Pemrenne pacueTHbIX 3a1a4 Ha
82 OIpEENICHUE JJOJIM BbIXO/1a bubnuoteka [IOK
MIPOAYKTA PEAKIIUH OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3ZMOKHOTO
83 Cucremaru3zanus 1 000011eHIE bubnuoteka [IOK
3HaHUM MO paszeny https://m.edsoo.ru/08d4364c
KountponsHas paboTa o reme
84 "Kucmopoacoaepxaliue bubmmorexa LHOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKHe COEUHEHUS
AMUHBL: KITaccuuKanus,
CTpOEHUE MOJIEKYJI, 0O1as
85 (fp(f) MyJia I/I30Mey us B bubmmorexa [OK
pMyIa, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3n4ecKue
CBOMCTBA
36 XUMHYECKHE CBOMCTBA bubnuoteka [IOK
anupaTHICCKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTPOCHHE aHUITUHA,
bubnuoreka [IOK
87 0COOCHHOCTH XUMHYECKUX
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOslI moydeHus u
yi bu6mmoreka [JOK
88 pUMEHEeHHE aTu(aTHIeCKuX
https://m.edsoo.ru/eal38763
aMHHOB
89 AMMHOKHUCIIOTHI: HOMEHKJIaTypa bubnmnoreka [JOK

U u3oMepus, Gpu3nvecKue

https://m.edsoo.ru/d1773e80
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cBorictBa. OTIEIBHBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHCJIOT

XUMHUYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTMYECKOE 3HAUYECHIUE bubnmorexa [OK
https://m.edsoo.ru/77df705a
amMuHOKHUCIIOT. CHHTE3 U
TUAPOJIN3 TIENTHJIOB
01 benku xak npupoaHbIe bubnuoreka [IOK
MOJIMMEPBI; CTPYKTYPBI OSIIKOB https://m.eds00.ru/429e9899
bu6mmoreka [JOK
92 X €CKHe CBOMCTBA OEIKO
HMHHACCIHIE CBOUCTD foB https://m.edso00.ru/6237306d
A3zoTconepxarime
TeTePOIMKITNYECKHE
93 coequHenus. HykiienHoBbIe bubmorexa OK
g - HYE https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OunosiornyecKas pojb
[IpakTuueckas padota Ne 4.
Pemenne sxcnepruMeHTaIbHBIX
9 3a7a4 1o Teme bubmorexa [OK
" g https://m.edsoo.ru/8e3c02d1
A3zoTcoaepkarie
OPraHM4eCcKue COeTMHEHUS"
[IpakTnueckas paborta Ne 5.
95 Pemenue skcnepuMeHTanbHbIX bubnuoreka [IOK
3aga4 mo TeMe "Pacrno3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COECTUHEHMI"
KonTtponsHas paboTa o reme
96 "A3oTcoepIKaliie bubmorexa OK
P " https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COETMHEHUS
97 OCHOBHbBIC IOHATHUS XUMHH bu6mroreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJIBI UX
CHUHTE3a —II0JIMMEepU3alus U
MOJIMKOHICHCAITHS

https://m.edsoo.ru/7aa63ebd

Ilnactmaccel. YTunu3anus u

bu6mmoreka [JOK

%8 nepepaboTKa MIacTuka L https://m.edsoo.ru/82242e0f
DnacToMephl: HaTypalbHbIN

99 CHHTETHYECKUE KayTyKH. 1 brmmorexa [HOK

https://m.edsoo.ru/246103ec
Pe3nna
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cunretndeckue. [lonmumepst https://m.edsoo.ru/5963a601
CHEIMaIbHOTO Ha3HAYEeHUS
[TpakTuueckas padota Ne 6.

101 Pemenune skcnepuMeHTanbHbBIX 1 bubnuoreka [IOK
3a1a4 1o teme "PacniosHaBaHue https://m.edsoo.ru/3aebd77a
IJ1IaCTMacC ¥ BOJOKOH"

O00011IeHNEe U CHUCTEMATU3ALM

102 M3Yy4YEHHOTO MaTepuaa 1o Teme 1 bubnuoreka [IOK
"BbicOKOMOJNIEKYIIIpHBIE https://m.edsoo.ru/6a22b1e8
coenuuenus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabsubie | Ilpakruyeckue op
n/n Bcero u3ydyeHusi | oOpa3oBarTejbHbIE
padoTbI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bu6mmoreka [JOK
Xumudeckuid aneMeHT. M30Torbl https://m.edsoo.ru/59c112ee
9 Ctpoenue 3IeKTPOHHBIX 000JI0UEK 1 bu6mmoreka [JOK
aTOMOB, KBAHTOBBIEC YHCIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukarus XumMudecKkux 1 bubmmoreka [JOK
351eMeHTOB (S-, p-, d-, f-a7emenThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB 11O 1 bubnuoreka [IOK
aTOMHBIM OpOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTYypaIii aTOMOB
5 3J'IeMeII;TOB B OCHO];bHOI\in " 1 brbmmorexa [OK
. https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSIHHH
6 DNeKTpOHHbIE KOH(DHUTYypallui HOHOB. 1 bubnuoreka [IOK
DIEeKTPOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
[Tepunoauueckuii 3aKOH 1
[Tepuoauyueckas cucreMa XMMUYECKUX
bubnuoreka [IOK
7 anemeHTOB [[. 1. MeHnieneeBa, CBs3b ¢ 1
N v https://m.edso0.ru/16957c01
COBPEMEHHOU TEOpHEH CTpOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XUMHYECKUX DIIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK

VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpymmnam U nepuojam

https://m.edsoo.ru/f8468927
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CucreMarusanus 1 00001LIeHYE 3HAHUNU

bubmuoreka IIOK

9
10 TeEME https://m.edsoo.ru/8fad2942
Bunnl xumndeckoii cBs13u. MexaHu3MEbl
10 00pa3oBaHus KOBAJICHTHOW CBSI3U. bubnuorexa [IOK
Boaoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMoeKyasapHbIe B3aUMOACHCTBUS
BaneHTHOCTh U BaJIeHTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubmmoreka [JOK
JIEKTPOHHOU CTPYKTYPBI MOJIEKYII C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEJIMHEHMSIX: COCTAB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BeniecTBa MOJIEKYJIApHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonsiTue 0 TUCHEPCHBIX CUCTEMAX.
14 IIpencraBieHue 0 KOTOUIHBIX Bu6morexa HOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
HctunHbIE pacTBOPBI: HACKHIIICHHBIE U
15 HEHACHIIIICHHBIC, PACTBOPUMOCTD bubmorexa [JOK
> P P ' https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsi
CrocoOblI BBIpaKEHUST KOHIICHTPAITH bubnuoreka [IOK
16
pacTBOpoB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ Cnonb30BaHUEM
17 MMOHATHH "MaccoBas A0 bu6nmoreka [JOK

nn

pacTBOpEHHOTO BenecTBa", "MosipHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukarus 1 HOMEHKIATypa bubmmoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
CucremaTtu3anus 1 0000IeHIE 3HAHUI bubmuoreka IIOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponpsHas pabora o remam
"Crpoenue aroma. [lepuoanueckuit

20 3akoH u [lepuoanueckas cucrema bubnuoteka [IOK
XUMHUYECKUX AemeHToB Jl. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BelecTna.

Mmuoroo6pasue BermiecTs"
Knaccudukanus XuMruaecKux peaxkiui
B HEOPTaHMYECKOM M OPraHNYECKON

1 XUMHH. 3aKOH COXPaHEHUS MacChl bubnnoreka [IOK
BEIIECTB; 3aKOH COXPAaHEHHUS U https://m.edsoo.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIUsIX
TennoBsie 3P PEKTH XUMUISCKUX

22 eakuil. TepMOXUMHUUYECKHE bubmorexa OK
P F P https://m.edsoo.ru/d1db86da
ypaBHEHHUS
Boruncnenus o ypaBHeHUSIM

. bubnuoreka [IOK
23 XUMHUYECKUX PEAKIUN 1
https://m.edso0.ru/87b13954

TEPMOXUMHUYECKUM yPaBHEHUAM

CKopoCTh XMMUYECKOH peakiuu, eé
24 3aBHCHUMOCTB OT Pa3IHUHbIX (PAKTOPOB.

Karanu3 u xatanuzatopsl
25 I'oMoreHHbIe U TeTepOreHHbIE PEAKIIUT
26 [Ipaktuyeckas padora Ne 1 o reme bubnuoreka [IOK

"BausiHue pa3nuuHbIX (PaKTOpOB HA

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMUYECKON peakuuu"

OO6patuMbie 1 HEOOPATUMBIE PEAKITHH.

bu6mmoreka [JOK

27
XUMHYECKOE PaBHOBECUE https://m.edsoo.ru/30952f9b
IIpaxtnueckas padbora Ne 2 o Teme
28 "]_;E)JH/IQHI/IG asnll;/)mme (baxTopoB Ha brbmmorexa HOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHYECKOTO PaBHOBECHS
DNEKTPOTUTHIECKAs TUCCOIMAIIHA.
29 CuibHBIE U cIa0bIe DJIEKTPOIIUTEI bubmmorexa [OK
B ' https://m.edsoo.ru/5f766bdf
CreneHp QUCCOUAIIN
HNonnoe nponsBeaeHme Bobl. Cpena
30 BOJHBIX EIl)CTBO ;13 Bomo HonHLII)ﬁH bubnmorexa [TOK
p POB. p https://m.edso0.ru/3966ca89
nokasarens (pH) pactBopa
IM'maponus coneit. Peaknun,
31 MPOTEKAIOIINE B pAaCTBOPaxX bubmorexa [OK
P B p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[Tpaktrueckast padora Ne 3 mo Teme
32 "XHUMHUYECKHE PEaKIINU B paCTBOPax Brbmoreka TJOK
"p P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTENHHO-BOCCTAHOBUTEIILHEIE
. bu6mmoreka [JOK
33 peaknuu. BaxHeHIne OKUCIUTENN 1
https://m.edso0.ru/56226060
BOCCTAaHOBUTEIN
34 MeTo1 3JIEKTPOHHOTO (3JIEKTOHHO- bubnunoreka [IOK
MOHHOT0) O6anaHca https://m.edsoo.ru/fb691387
35 DIEKTPOIN3 pacTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIIECTB https://m.edso0.ru/93th97d2
36 Pemrenue 3amad pa3sianyHBIX THIIOB bubnnorexa [JOK
AaTp https://m.edso00.ru/5a859d16
37 Pemrenue 3a1au pa3nuyHbIX TUIIOB bu6nmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucremaTtu3anus 1 0000IeHIEe 3SHAHU I bu6mmoreka [JOK

38 n n
1o Teme " XUMHUYECKUEe Peakiuu https://m.edsoo.ru/c161eb85

39 KonTtponsHas paboTa 1o teme bubmoreka [IOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
ITonoxeHre HEMETAIIOB B
[Teprouieckoii cucTeMe XUMHISCKUX

40 anemenToB JI. 1. MenaeneeBa u bubmorexa [IOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusndeckue CBONCTBAa HEMETAIIOB
AJITOTpOTIHS HEMETAIUIOB (Ha MpUMeEpe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa [OK
POJd, Cepel, p https://m.edsoo.ru/ef92c91c
yTIepoia)

42 Bonopon: monyuenue, pusnueckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA. ['MapubI https://m.edso0.ru/0aa8f613
l"aorensl: HaxoXIeHUE B IPUPO/IE,

43 CHOCOObI MOJTy4eHUsI, PU3NYECKHE U bubmorexa [OK

. https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
l'anorenoBopopoasl. Baxueiiive
44 KHCJIOPOICOASPIKAIIUE COCTUHCHUS bubmorexa [TOK
POACOAEPIall s https://m.edsoo.ru/6b3255e6
TaJIOTCHOB
JlaGopaTopHbIE U MPOMBIIIJICHHBIC

45 CHOCOOBI OTYYCHHS TaJOreHOB. bubnuoreka [IOK
[IpuMeHeHue rajoreHoB U UxX https://m.edsoo.ru/6971aca4
COEJTMHEHU N
[IpakTuueckas padora Ne 4. Permenue

P P bubnmuoreka [IOK

46 AKCMIEPUMEHTAIBHBIX 33124 10 TEME

"T"anoreHnr"

https://m.edsoo.ru/8b26fecd
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Kucnopox: naboparopHsie u
MPOMBIIIJIICHHBIC CHOC06BI MOJIy4YCHUH,

bubmuoreka [IOK

47
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHue Kucnopoa u 030Ha
bu6mmoreka [JOK
48 Oxc €pOKC
KCHIBL HTICPORCHI! https://m.edso0.ru/5¢8816a0
49 Pemenue 3a1a4 pa3IMUHBIX TUIIOB bubmorexa [OK
p https://m.edso0.ru/2b6d8b4b
Cepa: HaXx0KIEHUE B IPUPOJIE,
50 cn(I))co6H TOJTyICHUS (bl;ilqecxne u Bubnmorexa LIOK
i . https://m.edsoo.ru/46afael6
XHMHYECKHE CBOICTBA
bubmmoreka [JOK
51 CepoBoaopo, CyiabduIbt
POBOAOPOZ, CYIbpHA https://m.edso0.ru/7¢875999
Kucnopoaconepxkaiiue coeauHEHUS
52 cephl gcf)(ieiHIZ)CTEl CBoﬁCTlf CepHOM bubmmorexa [JOK
PEL P https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[Ipaktuueckas padota Ne 5. Pemenue
53 9KCIIEpUMEHTAIBHBIX 3314 I10 TEME bubmorexa OK
" P . fl https://m.edsoo.ru/Oafb05e4
Cepa u e€ coeTMHEeHUs
A30T: HaX0XKJACHHUE B MPUPO/IE,
crocoObl MOTy4eHUsl, PU3NUECKUE U bubnuoreka LIOK
54 .
XHMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHJIBI
Kucnopoacoaepskariue coeuHeHHS
55 azoTa %CO66HP]IDOCTI/I CBOICTB a30THOU bubmorexa [JOK
i https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHeHnne a30Ta ¥ €ro COeMHEHU. bubnuoreka [IOK

A3oTHBIE y0OpeHus

https://m.edsoo.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
CrocoOBI MOTy4eHHS, PU3UIECKUE U

bubmuoreka [IOK

57
XUMHYeckue cBoiictBa. Dochuast u https://m.edsoo.ru/9a6b43ec
¢bochun
Oxcunsl docdopa,

58 docho c(cl: e(bmz ue Kkucnotol. Comu brbmmorexa HOK

peosepatt ' https:/m.edso0.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [IOK
coequaeHuit. dochopusie ymodbpenus https://m.edsoo.ru/a218070a
[Mpaktrudeckas padota Ne 6. Penrenne

bu6moreka [JOK

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop u UX COeTUHEHHS
VYriepona: HaX0XKACHHUE B IPUPOJIC,

61 AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
(br3HYecKre U XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcun yrineponaa(ll), oxcu

62 e I:)y:(l\l/)) ; (on)LHa;I KII/[ICJ'IOTa ueé bubmorexa [JOK
YRIRpOR > It https://m.edsoo.ru/dba58adf
COJIH

bubnuoreka [IOK
63 Pemenne 3a1au pa3nuaHBIX TUIIOB
https://m.edso0.ru/6029b609
Kpemuuii: HaxoxaeHue B PUPOJIE,
64 CI'II)OCO6LI TOJT CHI[I/I}I (pnsnfecini u bubmorexa [OK
i 7 https://m.edsoo.ru/143558ab
XMUMHYECKHE CBOWCTBA
65 Oxcun kpemuus(IV), kpemuueBas bubmuoreka [IOK
KHCIO0Ta, CUJIMKATHI https://m.edso0.ru/3170e7b1
bu6nmoreka [JOK
[IpumeHeHre KpeMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coeqrHeHui. CTEKII0, €ro MoJIy4eHue,

https://m.edsoo.ru/5823cefb
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BHUJBbI CTCKIIA

67 Pemenne 3a1a4 pa3sinyHbIX TUIIOB bubnmorexa [OK
ad p https://m.edsoo.ru/b624f801
68 CucremaTu3zanus u 0000IICHIE 3HAHUI bubnuoteka [IOK
no teme "Hemeraminr" https://m.edso00.ru/6e864db5
69 KontponsHas paboTa o reme bubnuoreka [IOK
"Hemerayisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yapTaToB KOHTPOJIbHOMN bubnuorexka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7e9510
TTonoxenne MeTaIOB B
[Teprouieckoii cucTeMe XUMHISCKAX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa LHOK
) p https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK AaTOMOB
METAJIJIOB
OO6mwme ¢puznueckre CBOMCTBA
712 MeTauioB. IIprMeHeHne MeTaJNIOB B bubmorexa LIOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cmuael MeTaiuioB. Koppo3sus bubnuoreka [IOK
METaJIOB https://m.edso00.ru/42b872e3
74 Pemtenue 3amay pa3inyHbIX TUIIOB Bubmorexa HOK
A&t p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN DAL HaOpsHKECHUN
75 MeTaHJI'jOB Oorue cr[orc):ojém l'IOl:J)'I eHUA Bubmorexa HOK
’ i https://m.edsoo.ru/94eb377a
METAIJIOB
OOmas xapakrepucTika MetayuioB |A-
76 rpynns! [leproanueckoit cucreMsl bu6nuoreka LIOK

XUMHUYECKUX AJIeMeHTOB. HaTpuit u
Kaluii: monydeHue, Gu3n4ecKue u

https://m.edsoo.ru/el2c26b3
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XUMHNUYCCKHEC CBOﬁCTBa, INPUMCHCHUC
MPOCTHIX BCIICCTB U UX COGI[,I/IHGHI/Iﬁ

O6mas xapakrepuctuka metasios |A-
rpynnsl [leproanyeckoi cucteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bu6mmoreka [JOK

" KaJIbLIUI: TIOJTy4eHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
MIPOCTBIX BEIIECTB U UX COCTMHCHUI

78 JKEcTKOoCTh BOJIBI M CITIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AIOMUHWI: TOTy4YeHue, Pu3nyeckne u bubnuoteka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOKCTBA OKCHIA U

80 TUJPOKCHUIA ATTFOMUHHS, bubnuoreka [IOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIpUMEHEHHE

81 Pemenue 3a1au pa3nuaHBIX TUIIOB
[IpakTuueckas padota Ne 7. Pemenue

82 SKCIIEPUMEHTAJIbHBIX 3a]1a4 10 TEME Bubmmorexa LIOK
" " https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TOATPYIII

OO1as xapakTepucTHKa METaILIIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [IOK
[Tepuoanueckoit CUCTEMbl XUMUYECKUX https://m.edso00.ru/610d7431
JJIEMEHTOB
duznyecKue U XUMHYECKHUe CBONCTBA

84 XpOMa U €ro COeAMHEHUH, NX Bubmorexa OK

https://m.edsoo.ru/9911bef3

MIpUMEHEHHE

85 Bakneiinue coelMHEHUs MapraHua. bubnuoreka [IOK
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[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

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

duznueckre 1 XUMHUYECKUE CBOUCTBA

bu6mmoreka [JOK

86 )Kenesa v ero coenruenuii. [lonyaenne
g v https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIJIAaBOB XKeje3a
dusnyeckue 1 XUMHYECKHE CBOUCTBA
87 MEIN U €€ COeNUHEHNH, UX bubmmorexa HOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHNE
dusnyeckue 1 XUMHIECKHE CBOUCTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6mmoreka [JOK
IIpUMEHEHHE. [ MIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
ITpaktiueckas padora Ne 8. Pemenune
89 3Kine I/IMeHTaJ'E)HBIX 3a1a4 o TEME bubmorexa [OK
" p A " https://m.edsoo.ru/a6e352ea
Metasibl TOGOYHBIX TTOATPYIIT
90 Pemrenue 3amay pa3inyHbIX TUIIOB bubmmorexa [JOK
AaTp https://m.edsoo.ru/a8b83d83
O06001IeHNEe U cUCTEMaTU3 Al
91 U3YYEHHOTO MaTepualia o TeMe bubnmorexa [IOK
" v " P https://m.edsoo.ru/e91fe975
Mertamnsl
92 KontponbHas padbora o reme bubnunoreka [IOK
"MeTtamis!" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yabTaToB KOHTPOIbHOM bubnunoreka [IOK
paboThI, KOPPEKIUS OMIHNOOK https://m.edsoo.ru/9ebff2fd
Poib xumuu B o0ecieueHun
94 YCTOMYMBOTO pa3BUTHUS YETIOBEUYECTBA. bubnmoreka [JOK

Ilonstue o HayY4YHBIX MCTOAaX
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080felf0
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Hay4unble npuHIMIIBI OpraHu3aluu
XMMHUYECKOTO ITPOU3BOJCTBA.

bubmuoreka [IOK

95 1
[IpombInIuIEeHHBIE CTTOCOOBI MOTYIESHUS https://m.edsoo.ru/2e45a44f
BaKHEUINX BEIICCTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKpYXKaIoIeH cpeibl U €ro 1 bubmorexa [OK
26 P https://m.edsoo.ru/9f11bf51
MTOCICACTBUS
97 XUMUS 1 3J0pOBbE YEIOBEKA. 1 bubnuoreka [IOK
JlekapcTBEHHBIE CpeICTBA https://m.edsoo.ru/a6552721
08 Xumust mamu. Pojab XxumMuu B 1 bu6mmoreka [JOK
oOecTeYeHNH MUIIEBON OE30TTaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromepHsie 1 bubnuoteka [IOK
cpeacTBa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHeilue
100 CTPOUTENBHBIE U KOHCT HOHHBIE 1 bubmorexa [OK
P 208 https://m.edsoo.ru/61e69003
MaTrepHalTbl
XuMHS B CEJIbCKOM XO3SMCTBE.
101 OprannyecKkue ¥ MUHEPAJIbHBIC 1 bubmmorexa OK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3zanus 1 00001IeHHe 3HAHU T 1 bubnuoreka [IOK
10 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



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




MPOBEPSIEMBIE HA EI'D 10 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOIM OBPA3OBATEJBHOM
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3OBAHMUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUSI K MPEAMETHBIM Pe3yabTATaM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbLHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

Brnanenue cucremMoil XUMUYECKUX 3HAHUM, KOTOpask BKIIOYAET:

11

OCHOBOIIOJIATAlOIIME MMOHATUS (XMMHUYECKHI SJIEMEHT, aTOM, H30TOIbI,
JNIEKTPOHHAsT 000JI0YKa aroMma, S-, p-, O-3JIeKTpOHHBIE OPOHMTANIM aTOMOB,
OCHOBHOE M BO30Y)X/IEHHOE COCTOSIHHE aToMa, MOH, MOJIEKYJa, BaJIECHTHOCTD,
ANIEKTPOOTPHUIIATENILHOCTD, CTENEHb OKHUCICHHS, XMMHUYECKas CBs3b (O- U T-
CBS3b,  KpaTHble  CBs3M), TIuOpuAM3alMs  aTOMHBIX  OpOuTaleH,
KpUCTAJITIMYECKas peleETKa, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OOBEM,
MOJISIpHAsi KOHIIEHTpAalMs, pacTBOPbl (MCTUHHBIEC, AUCIEPCHBIE CHCTEMBI),
KpUCTAJJIOTUAPATHI, YTIEPOAHBIN CKeNeT, (yHKIMOHAIbHAas TpyIa, paauka,
M30MEphI, CTPYKTypHasi GopMmysa, u3oMepHs (CTpyKTypHasi, TeoMeTpuyecKas
(mc-, TpaHcHU3OMEpHsI), TOMOJIOTUYECKHI psAl, TOMOJIOTH, YIJIeBOJOPOIbI,
KHUCIOPOA- M a30TCOAEpIKAIlMe COEOUHEHUs, OHOJIOTMYECKH aKTHBHbBIE
BelmecTBa (YIJIeBOJbI, JKUPBI, OEIKH), MOHOMEp, IOJUMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS, KPEKUHI, PU(OPMHUHI, THIIBI
XMUMUYECKUX  peakuui  (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 9K30- U
SHIOTEPMHUECKUE, PEAKLUU HMOHHOTO OOMEHa, IOMO- M TI€TE€pPOTrCHHBIE,
oOpatumble U HeoOpaTHUMbIE), PAacCTBOP, 3JIEKTPOJMUTHI, HEIIEKTPOJIMTHI,
IEKTPOJIUTUYECKAs JUCCOLMALUSA, CTEHNEeHb JUCCOLMALUU, OKUCIIUTEb,
BOCCTAHOBUTEIIb, 3JIEKTPOJIN3, CKOPOCTh XMMHUUYECKON pEaKIMH, XUMUYECKOe

paBHOBECHE)

1.2

TEOPUH M 3aKOHBI (TECOpUS XUMHUYECKOTO CTPOCHHS OPraHUYCCKUX BEIICCTB
A.M. BytiepoBa, Teopust 3JEKTPOIUTUYECKOI auccormaimu, [leproauueckuit
3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, MHPOBO33PCHUCCKHE 3HAHMs, JICKAIIUE B
OCHOBE TIOHMMAaHHWS TPHUYUHHOCTH W CHUCTEMHOCTH XHMHYECKHX SIBJICHHM,
COBpPEMEHHbIE MPEJCTaBIEHUS O CTPOCHMM BEIIECTBA HA aTOMHOM,

MOJICKYJIIPHOM U HAIMOJICKYJIAPHOM YPOBHAX

1.3

IMPEACTABJICHUA O MEXaHU3MAX XUMUYICCKUX peaKHHﬁ, TCPMOANHAMHUYCCKUX U
KHMHCTHYCCKUX 3dKOHOMCPHOCTAX nx MMPOTCKaHUA, 0 XUMHYCCKOM

paBHOBECHUU, NUCTICPCHBIX CUCTEMAX

1.4

(I)aKTOJ'IOl“I/I‘-IeCKI/IC CBCICHUA O CBOﬁCTBaX, COCTaBC, MOJTYUCHUHN U 0e30macHOM

HCII0Jh30BAaHUM BaKHEUIIIHX HCOPTaHNYCCKUX U OPraHUYCCKUX BCIICCTB B




OBITY M IPAKTUYECKOH JIEATETLHOCTH YETIOBEKa

15

oOmue Hay4yHble MPUHLUUIBI XUMHYECKOTO IPOU3BOJACTBA (HA MpUMepe

MIPOU3BOJICTBA CEPHOI KUCIOTHI, aMMHUAKa, METaHOJIa, TepepaboTKH HePTH)

ChopmMupoBaHHOCTH YMEHUH BBISBIISTH:

2.1

XApPaKTCPHBIC TPHU3HAKKW W B3aMMOCBA3b H3YYCHHBIX HOHﬂTHﬁ, MIPUMCHSAITH
COOTBCTCTBYIOIIUC IOHATHUA npu OIMMCaHUuH CTPOCHUA u CBOMCTB

HCOPraHN4YCCKUX U OPIraHUYCCKUX BCIICCTB U UX HpeBpaHIeHI/Iﬁ

2.2

B3aMMOCBSI3b XUMHYECKIUX 3HAHUM C TOHATHIMH U MMpCACTAaBJICHUAMU APYTUX
npeaAMETOB Jid 0ojiee OCO3HAHHOTO IOHHUMAHUS M OOBICHEHUS CYHIHOCTH

MaTCpHUaIbHOI0 €AUHCTBA MUpPaA

CdopMHUPOBAHHOCTH YMEHHUS UCTIOIb30BATh:

3.1

HanMMCHOBaHUA XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ MCKIYHApPOAHOT'O COI03a
TeOpeTH‘—IeCKOﬁ n HpHKJ'Iﬂ)IHOfI XHMMHU W TPpUBUAIBHBIC Ha3BaHHA BCIICCTB,
OTHOCAINUXCSA K HM3YUCHHBIM KJlaCcCaM OPraHu4YCeCKUX W HCOPraHMYCCKHUX

COEIMHEHUN

3.2

XMMHUYECKYI0O CHUMBOJIMKY [UIi COCTaBieHUS (OpMYyJT HEOPraHUYeCKUX
BEILECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U

CKEJIETHBIX) (hOPMYJT OpraHUYECKHUX BEIIECTB

CdopMHpOBaHHOCTH YMEHHUS KJIaCCU(PUITMPOBATH:

41

HCOPraHUu4CCKHE BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHH U KPUTCPUU

JUTST KITaCCU(HUKAIIMHA U3y4aeMbIX XUMUIECKUX OOBEKTOB

4.2

OpraHu4e€CKUC BCIICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHHUS U KPUTCPUU

JJIA KJ'IaCCI/I(l)I/IKaHI/II/I N3y4acMbIX XUMHYCCKHUX 00BEKTOB

4.3

0 pa3INyHbIM NpU3HAKaM (YUCIy U COCTaBy pearupyrolinx BeEIIecTB,
TEIIOBOMY 3P PEKTy peakuu, U3MEHEHHUIO CTEIIEHEeH OKUCIICHUS AIIEMEHTOB,

00paTUMOCTH peaKklvy, YYaCTHIO KaTaln3aropa)

ChopmupoBaHHOCTE YMEHHUS XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM M BO30YXJEHHOM COCTOSIHUM) MU MOHOB XHMHUYECKHX
aneMeHToB 1 — 4 nepuonoB Ilepuoanyeckoii cucremsl .M. MenneneeBa u ux
BAJICHTHBIC BO3MOXKHOCTH, HCIOJb3Ys TOHSITUSA S-, p-, O-3JEKTPOHHBIC

Op6I/ITaJ'II/I, OHEPICTUYCCKNUEC YPOBHU

C(I)OpMI/IpOBaHHOCTL YMCHUA OOBICHATH 3aKOHOMCPHOCTH HN3MCHCHUA
CBOMCTB XMMHYECKHX DJJIEMEHTOB H O6pa3yeMBIX HUMH COEIMHEHUM II0

nepuoiaM U Tpymnmnam

C(i)OpMI/IpOBaHHOCTB YMCHHUA COCTABJIATH YPABHCHUA XUMHUUYCCKUX peaKuHﬁ n

PACKPBIBATH UX CYHNIHOCTh:




7.1

OKHCJIMUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ MMOCpCACTBOM  COCTABJICHUSA

AJIEKTPOHHOTO OanaHca STUX peaKIui

7.2

YPaBHEHUS PEaKUUK pa3IMYHBIX TUIIOB; IOJHBIE U COKpALIEHHBIC YPAaBHEHUS
peakuuii MOHHOTO OOMEHa, yYUThIBasl YCJIOBUS, MPU KOTOPBIX 3TU pEaKLUU

UIYyT 0 KOHIIA

7.3

peakuuMii THAPOJM3a, PEAKIUM KOMIUIEKCOOOpa3oBaHus (HA MpuUMepe

TUPOKCOKOMIUIEKCOB IIMHKA U AJTFOMHUHHSI)

ChopmupoBaHHOCTH YMEHUS TIOITBEPIKIATh:

8.1

Ha  KOHKPETHBIX MpHUMEpPax  XapakTep 3aBUCUMOCTH  PEaKIUOHHOU
CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT KPATHOCTH M THUMA KOBAJICHTHOU
CBSI3W (G- W T-CBSI3M), B3aUMHOTO BJIMSHUSI aTOMOB W TPYIIl aTOMOB B
MOJIEKYJIaX, a TAaKK€ OT OCOOEHHOCTEH peain3alliu pa3InYHbIX MEXaHHU3MOB

MIPOTEKAHUSI PEAKIIUI

8.2

XapaKTCPHBIC XUMHYCCKUEC CBOICTBaA BCHOICCTB COOTBCTCTBYIOIIINMU

SKCIIEPUMEHTAMM U 3aIMCSIMU YPAaBHEHUM XUMUYECKUX PEAKIINN

CpopMHpPOBAHHOCT, YMEHHUS XapaKTepU30BaTh COCTAaB M BaKHEHUIINE
CBOWCTBA BEIECTB, MPUHAICKANUX K OMPEACIEHHBIM KJIaccaM M TpyIIam
coeluHEeHUN  (IIPOCThIE  BELIECTBA, OKCUAbI, THUIPOKCUIBI,  COJIH;
yIIA€BOAOPOIbI, MPOCThie 3(GUPHI, CHOUPTHL, (PEHOJNBI, aTbACTUIbI, KETOHBI,
KapOOHOBBbIE KHCIOTBI, CJOXHBIE JQUPHI, JKUPBI, YIJIEBOAbl, AaMHHBI,

AMUHOKHCIIOTBI, OCJIKH)

10

ChopmMupoBaHHOCTH YMEHHUS MTPOBOIUTH PACUETHI [0 XUMUYECKUM (POpMyIam
U YpaBHEHUSM XHMHUYECKHUX PEAKIHH C HCIOIb30BAaHHEM (PUIMUECKUX

BCIINYNH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEAKIMH, €CIM OJHO U3
WCXOJTHBIX BEIIIECTB JIaHO B BHUJIC PACTBOPA C OTPEIACIEHHON MacCOBOM JI0JIeH

pPacTBOPEHHOTO BEIIECTBA WU IaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WK 00BEMHOM AOJH, BEIXOAA MIPOAYKTA PEAKIINU

10.3

TEIJIOBOTO 3 deKTa peakiui

10.4

00BEMHBIX OTHOIIIEHUI Ta30B

10.5

110 HAXO0XKJICHHUIO XMMHUYECKOM (I)OpMy.TIBI BCIICCTBA

11

Bnanenne cucremMoil 3HaHMM O MeETOJAaX HAYYHOI'O IIO3HAHUS SBJICHUU
IIPUPOJIBI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE NPUMEHATH 3TU
3HAHMS TIPH HKCIIEPUMEHTATBFHOM HCCIEOBAHUH BEIIECTB U AJIsi OOBSICHEHHS
XUMHUUYECKUX SBIICHUM, HUMEIOIIMX MECTO B MPUPOJE, HNPAKTUYECKON

JIeSITEIbHOCTH Y€JI0OBEKAa U B IIOBCEIHEBHOM KU3HU




12

ChopmupoBaHHOCTH YMEHUSI PUMEHSTH (HUCIIOJIL30BATh) 3HAHMS O COCTABE U
CBOMCTBaX BEUIECTB JJIsl SKCIEPUMEHTAIbHON TPOBEPKU T'MIIOTE3 OTHOCUTEILHO
3aKOHOMEPHOCTEW NPOTEKAHUS XUMHUUYECKHX PEAKUUA U MPOTHO3UPOBAHUS
BO3MOKHOCTEH HX OCYIIECTBJICHHUS; CUCTEMHbIE XUMHUYECKUE 3HAHUS IS
OOBSICHEHUSI U TIPOTHO3UPOBAHUS SIBJICHUHM, UMEIOIINX €CTECTBEHHOHAYYHYIO
NPUPOY; HJsi TPUHATHS TPAMOTHBIX PEIICHWA NpoOJieM B CHUTYyalMsX,

CBSA3AHHBIX C XUMUEHN

13

ChopmupoBaHHOCTE yMEHUS IUIAHUPOBATH M IMPOBOJUTH XUMHUYCCKHIA
OKCIIEpUMEHT (TIOJIydeHHE ¢ H3y4YeHHE CBOWCTB HEOPraHUYECKUX U
OpPraHN4Y€CKUX BCUICCTB, KAYCCTBCHHBLIC PCAKIUN YTJICBOJOPOJ0B pPAa3JIMYHBIX
KJIacCOB M  KHCJIOPOJCOAEPKAIINX OPraHMYECKUX BEIIECTB, peIICHHE
OKCIICPUMCHTAJIBHBIX 3agda4 10 pacrio3HaBaHHUIO HCOPTraHNYCCKUX n
OpraHMYECKUX BEIECTB) C COOIOJEHUEM MPaBUJl OE30MACHOTO OOpalIeHUs ¢
BELIECTBAMU U J1abopaTOpHBIM OO0OpyaoBaHUEM; (OPMYIUPOBATh LIETH
WCCIIC/IOBAaHUS;  TPEACTaBISITH B pa3iuyHOd  (opMe  pe3yibTaThl

OKCIICPUMCHTA, aHAJTTU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTDH

14

CpopMHpPOBAaHHOCT, YMEHHsSI OCYIIECTBIISITh II€JICHANIPABICHHBIN TTOWCK
XUMUYECKONW WH(OpPMAIUU B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-
Hay4Has JINTEpaTypa, CPEACTBAa MaccOoBOM wH(popManmu, ceTh MHTepHET U
Ipyrue), KPUTHYECKH  aHAIM3MPOBATh  XUMHUYECKYH  HH(OpMAIHIo,
nepepadaTbIBaTh € U UCTIOIB30BaTh B COOTBETCTBHU C ITOCTABICHHON YIeOHOH

3a7a4dent

15

ChopmupoBaHHOCTh YyMEHUSI MPOTHO3UPOBATh, aHAIM3UPOBATH U OLEHUBATh
UH(OPMALIMIO C TTO3ULIUHN KOJIOTHYECKON Oe30MaCHOCTH MOCIEACTBUI ObITOBOM
U TPOU3BOJICTBEHHOM JEATEIbHOCTU YEJIOBEKAa, CBSI3aHHOW C ImepepaboTKon
BelIeCTB; CHOPMUPOBAHHOCTh YMEHUI OCO3HABATh ONTACHOCThH BO3JCHCTBUS Ha
JKUBbIE OPTraHU3Mbl OMPENCIEHHBIX BEIIECTB, MOHMMas CMBICI IOKa3aTens
IpEeIeIbHON JOMYCTUMOM KOHIICHTPAIUH, U MOSCHATH Ha IPUMEpax CIoCOOBI
YMEHbILIEHUSI U TPEAOTBPAILEHUS MX BPEIHOTO BO3JCHCTBUS Ha OpPraHuU3M

YCJIOBCKA




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
IO XUMHUun

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TeopeTnueckue OCHOBbI XUMUHU

11

Crpoenne BemiectBa. CoBpeMeHHass MOJENb CTpOCHHsS artoma. Pacmpenenenue
OJICKTPOHOB 110 OHEPreTUICCKUM YPOBHSIM. KJIaCCI/I(l)I/IKaIII/ISI XUMHUYCCKUX
anmeMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPreTHYECKUX YpOBHEH atomoB (S-, p-, d-
anemMeHToB). OCHOBHOE H BO30YKIEHHOE COCTOSIHHSI aTOMOB. OJEKTpOHHAas

KOH(Urypaius aroma. BaieHTHBIE 7TEKTPOHBI

1.2

[Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. MenneneeBa. @usnueckuit
cmbicn [lepmognueckoro 3akoHa JI.JMI. MenneneeBa. IIpuunHbl M1 3aKOHOMEPHOCTH
W3MEHEHHs CBOMCTB 3JEMEHTOB M HX COCAVMHEHUH II0 IEepUOAaM W TpYIIIAM.
3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB TPOCTBIX BEIIECTB, BOJOPOIHBIX

COEJIMHEHUH, BBICIIUX OKCUJIOB U TUAPOKCHJIOB

1.3

BanenTHOCTB. DNIEKTpOOTpULIATENBLHOCTh. CTENEHb OKUCTIEHUS

1.4

Buner xumuueckoit cBsizu (KOBaJeHTHas, MOHHAs, MeTaJNIM4yecKasi, BOJOPOHAs) U
MexXaHu3Mbl €€ oOpa3oBaHMs. MEXMOJCKYIIpHBIE B3aWMOJIeHCTBHs. BerecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTpoeHHs. THIBI KPUCTAIUTMUECKUX PEIIETOK.

3aBUCUMOCTbH CBOMCTBA BEIIIECTB OT TUIA KPUCTATMYECKON PEIETKH

15

Xumuaeckas peaknus. Kimaccudukanuss XMMUYECKUX PEaKIMi B HEOPTraHUIECKON U

OpFaHquCKOﬁ XAMHH. 3aKOH COXpaHCHHUA MacCChI BEIICCTB

1.6

CkopocTb peakiu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB

1.7

TemnoBbie 3¢ GeKThl XUMUYECKUX peakiuid. TepMoXumMuiecke ypaBHEHUS

1.8

OOpatumMble peakuuu. XuMmMuueckoe paBHoBecue. Dakropel, BIMAIONIME Ha

CcOoCTOsTHUE XUMUUdeckoro paBHoBecus. [Ipunmun Jle [latense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Juccouunanms. CunbHple U cjia0ble QJICKTPOJIUTHI. Cpeﬂa
BOJHBIX PACTBOPOB  BCHICCTB: KHCJIAs, HeﬁTpaHBHaﬂ, mejI049Hasd. CrerneHb

nucconuannu. Peakiimu MIOHHOro 0OMeHa

1.10

I'maponus coneit. MonHoe mpousBeneHue Bojbl. Bomopoassiii mokasatesib (pH)

pacTtBopa

111

CnocoObl BBIPpAXKCHUSA KOHLOCHTpALIUHU PACTBOPOB: MACCOBAA HOJIA paCTBOPéHHOFO
BCIICCTBA, MOJIApHAsA KOHLCHTpAlU:. Hacrplmensble 1 HEHACHIIICHHBIE pacTBOPLI,

PacTBOPUMOCTD. KpI/ICTaHHOFI/IZ[paTBI

1.12

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC pCaKkuuun. IloBenenue BemiecTs B cpeaax ¢

Pa3HbIM 3HAYCHUEM pH Metoasl QJICKTPOHHOTO Oaanca




1.13

DJIEKTPOJIN3 PaCTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanuss HeopraHudeckux coeauHeHuil. HomeHkmatypa HeopraHM4ecKuX

BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATPUM, KAIHM, KadblUi, MarHui,
QTIOMUHHM, [WHK, XpOM, JXe€le30, MeOb) M WX coeauHeHmid. OOmme crocoOb

IIOJIYYCHHA MCTAJIJIOB

2.3

XVWMHUYECKUE CBOWCTBA BAKHEHITUX HEMETAIIOB (TAJIOTEHOB, Cephl, a30T1a, (hocdopa,
yriepo/ia ¥ KpEMHHsI) U UX COCTHHEHUH (OKCH/IOB, KHCIOPOCOACPKAIINX KHCIIOT,

BOJIOPOJHBIX COCTMHEHU )

2.4

I'enermueckas CBA3b HCOPraHM4€CKMUX BCUICCTB, MPUHAJICIKAIINX K PAa3JIMYHbIM

Kj1accaM

2.5

Wnentuduxaims Heopranudeckux coequHeHmnil. KadecTBeHHble peakliny Ha

HCOPraHM4YCCKUEC BCUICCTBA U HOHBL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE ITOJIOKEHUS TCOPHUU XUMHYCCKOTO CTPOCHHUA OPTaHNYCCKUX COC}II/IHGHI/Iﬁ
A.M. byrtnepoBa. VYTrJepoaHbI CKEJIET OpraHuYecKod Mosiekynbl. KpaTHOCTB
XUMHUYECKON CBSI3U. S- U P-CBSI3H. SP3-, SP2-, SP-rubpuan3anuu opOuTaseii aToMoB
yriaepoaa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOCHHSI MOJIEKYIL.

I'omonoru. 'omonoruueckuii paa. 3omepus u uzoMepsl

3.2

[Tonsatue o pynkunonansHo# rpymme. OpreHTannoOHHbIE 3P PEeKThI 3amecTuTeNnei

3.3

[IpencraBnenne o KkiaccuuKaluu OpraHMYecKkux BemiecTB. HomeHkiarypa
OpraHMYeCKUX COEAMHEHHM (cucTemMaTtuyeckas) U TpUBHAJIbHbIC HA3BaHUS

BaYKHEHIITNX HpeﬂCTaBHTCHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

3.4

CBoOOTHOpaIMKATbHBIN M HOHHBIM MexaHu3Mbl peakuuu. [lonstue o Hykneoduse u

anekrpoduie. [Ipasuno Mapkosaukosa. [IpaBuio 3aiinena

3.5

AnkaHpl. XMMHYECKHE CBOMCTBA aJKaHOB: TaJIOTCHUPOBAHUC, ACTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHHUEC, KPCKHUHI', U30MCPHU3al1s, TOPCHUC. HOJIy‘{CHI/Ie AJIKaHOB.
]_II/IKJ'IOEU'IKEIHLI. CHGHI/I(I)I/IKa CBOMCTB MUKJIOAJIKaHOB € MaJIbIM pasMCpOM ILHKIIA.

Peakuuu IMPUCOCIUHCHUS U paANKaJIbHOI'O 3aMCIICHMA

3.6

Ankenbl. XUMHUUYECKHE CBOMCTBA: peakin MNpUCOCAUHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, TUAPOTAJIOTCHHUPOBAHUC, I‘I/I,I[paTaI_II/ISI), ropceHus, OKUCICHUSA U

MOoJIMMECpHU3aluu. HpOMLIH_IJ'IeHHLIe 151 J'Ia60paTOpHBIe CIIOCOOBI MOJIYYCHUS AJIKEHOB

3.7

AJ'IKa,Z[I/IeHLI. XHUMUYECKUE CBOMCTBA aJIKaJUCHOB: peakunn MPpUCOCIUHCHUA
(PI/I,Z[pI/IpOBaHI/Ie, rajor CHI/IpOBaHI/Ie), TropCHuss W HTOJHUMEPU3ALINN. HOHY‘ICHI/IC

AJIKaaANCHOB




3.8

AnxuHbl. XUMMHYECKHE CBOICTBAa: peakUuu IPUCOECIUHEHMS (TaJOreHUpPOBAHUE,
TUAPUPOBAaHUE, THUJIpaTalys, T'MIPOraJIoTEHUPOBAHHUE) KaK CHOCOO MOIy4eHUs
MOJMMEPOB M JPYIUX IIOJE3HBIX IPOAYKTOB. Peakuuum 3amemenusd. lopenue
aleTUICHAa KaK MCTOYHMK BBICOKOTEMIIEPATYPHOT'O IIJIAMEHHU JUIS CBApKH M PE3KU

METAJLJIIOB. HpI/IMeHeHI/IG allCTHUIJICHA

3.9

ApeHbl. XUMHUYECKHE CBOMCTBAa OCH30Ja: PEaKIHMU AIIEKTPO(UILHOTO 3aMEIICHHS,
npucoeauHeHus:  (TWapUpoBaHME,  rajoreHupoBaHue).  Peaknus  ropeHus.
OcCoOeHHOCTH XUMHUYECKUX CBOUCTB Toiryousa. Ilomyuenmne Genzona. OcoOeHHOCTH
XMUMHUYECKUX CBOWCTB ctupotia. [lonumepusanus cruposna. CrocoObl NOTydeHHs U

IMPUMCHCHUC apOMATHUICCKUX YTJICBOJOPOJI0B

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE  CHUPTHL. ~ XUMHYECKHE  CBOICTBa:
B3aUMO/ICHCTBUE C HATPUEM KaK CIOCOO YCTAaHOBJIEHHS HAJIWYMUS TUIPOKCOTPYIIIIBI,
C TaJOreHOBOJOPOJAMU KaK CIIOCOO TONyd4eHHUs pPacTBOPHUTENEH, BHYTpU- U
MEKMOJIEKYIIsIpHas aeruaparanus. Peakuus ropenus. [loydenne staHousa: peakius
OpO’KeHMsI TJIOKO3bl, THApaTalMsl STUJIEHA. OTWICHIJIMKOJIb W TIUIEPUH Kak

OpEACTAaBUTECIIN NPEACIIEHBIX MHOTOATOMHBIX CIIMPTOB

3.11

®enon. XuMuueckue cBoicTBa (eHoa (peakiuy ¢ HaTpueM, THAPOKCUIOM HaTpus,

opomom). [Tonmyuenune denona

3.12

Anpneruapl.  XMMHYECKHE CBOMCTBA MPENETbHBIX alIbJACTHIOB: THAPUPOBAHUE;
KaueCTBCHHBIC pPEaKIMH Ha KapOOHWIBHYIO TpPYIIy (peakmus «CcepeOpsHOTo
3epkaiiay, B3aumojeicTteue ¢ ruapokcunom Mmenu (II). Tlomydenme mnpenenbHBIX
aNbJIETHJIOB: OKHUCIIEHWE CIOUPTOB, THUApaTalus ameTuieHa. AIIETOH Kak

IpEACTAaBUTCIIb KETOHOB. OcobeHHOCTH pP€aKknun OKHUCICHHUA all€TOHA

3.13

Kap6OHOBBIe KHUCJIOTEl. XHWMHYECKHE CBOMCTBA MNpEACIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX kuciaoT. OCoOOEHHOCTH XMMHUYECKHX CBOMCTB MypaBBHHOﬁ KHCJIOTHI.
HonyquHe NpeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHUCJICHHC aJIKAHOB,
AJIKCHOB, IICPBUYHBIX CIIMPTOB, aJIbACTUIOB. Bricme NpEaAcIbHBIC U HENPEACIIBHBIC

Kap6OHOBLIe KHCJIOTHI

3.14

Crnosxublie 3¢upbl 1 xupbl. CrocoObl MOMy4YeHUs CIOXKHBIX 3¢upoB. OOpaTUMOCTh
peakuuu otepudukanuu. I[IpumeHeHwe CcIOXKHBIX OS(UPOB B MHUIIEBOH U
napproMepHOd MPOMBIIUIEHHOCTH. JKUpPBI Kak CIOKHbIE S(GUPHl TIUIEpUHA H
BBICHIMX KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOWCTBAa JKUPOB: THAPUPOBAHUE,
oKucieHue. ['Waponu3, WM OMBUICHHE, XUPOB KaK CIOCO0 MPOMBIIIIEHHOTO
MOJIyUYeHHUsI COJIeH BBICHIMX KapOOHOBBIX KHCIOT. MBITA Kak COJM BBICIIUX

Kap6OHOBLIX KHUCJIOT

3.15

XHMMHYECKHE CBOMCTBA TIIIOKO3HI; peakiun € y4aCTUCM CIIHUPTOBLIX U aJIbACTUTHOM
rpymnma M MOJIOYHOKHCIIOC 6pO)KCHI/IC. HpI/IMCHCHI/IC TJIFOKO3hI, e€ 3HaucHHE B

KU3HCACATCIIBHOCTH OopraHusma. I[I/IcaXapI/II[BII caxapoasa, MajbTO3a.




BoccranaBnuBarome M HEBOCCTaHaBIMBAIOIIME — jAucaxapuabl.  ['miaponus
mucaxapuoB. Ilomucaxapuapl: kpaxmai, TIJMKoreH. CTpoeHHE MaKpOMOJIEKYJI
KpaxMaja, TIJIMKOT€Ha U Le/utoso3bl. Pu3nyeckue CBOMCTBa Kpaxmana U
LIEJUTI0I03bl. XMMHUUECKHUE CBOMCTBA Kpaxmalla: THAPOJIN3, KAaUeCTBEHHAs PEaKLUs C
nosoM. XHMMHUYECKHE CBOWMCTBA IICJUTIONIO3BI: THUAPOIHU3, TMOJydeHHE d(PHUPOB

ueto03el. [loHsTre 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlleTATHBIN HIENK)

3.16

AMuHBI. AMHUHBI KaK OpPraHMYECKHE OCHOBAHHUS: PEAKIUU C BOJOW, KHCIOTaMH,
peakuus TOpeHus. AHWIMH KaK TPEICTABUTENIb AapOMAaTUYECKUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHWIMHA: B3aWMOJICHCTBUE C KUCIOTaMH, OPOMHON BOJOM,
okucnenue. [lonyueHne aMHHOB aNKWJIMPOBAHMEM aMMHMaKa W BOCCTAHOBJICHHEM

HUTPOTIPOU3BOIHBIX YIIIEBOIOPOIOB

3.17

AMUHOKHUCIOTEI W Oenku. AMHHOKHCIOTHI Kak amMQOTEepHBbIE OpPraHMYECKHe
coemuHeHUs. (OCHOBHBIE aMUHOKHUCIIOTHI, oOpa3yromiue Oenku. XUMHUYECKHe
CBOMCTBA OEJKOB: THAPOJIN3, JEHATypallvs, KaueCTBeHHbIC (I[BETHBIE) PEaKIIMH Ha

oenku

3.18

CrpoeHnue u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IOJIUMEPOB OT CTPOCHUS
MoJieKyln. OCHOBHbIE CHOCOOBI MOJIyYEHUS BBICOKOMOJIEKYISPHBIX COEAMHEHUM:

peaKIy MOJIMMEPU3AINH U MTOTMKOHAeH cauu. Kitaccudukanmsi BOJIOKOH

3.19

Nnentuduxaius opraHnyecKux COeIMHEHNUN. Perenune skcnepuMeHTaIbHBIX 3a1a49

Ha pacrio3HaBaHUC OPraHNMYCCKUX BECUICCTB

3.20

I'enernueckas CBA3b MCXKAY KiIaCcCaMH OPraHUu4YCCKUX CO@,I[I/IHGHI/Iﬁ

XUMUA U KU3Hb

41

Xumusi B TOBcenHeBHOW >ku3HU. [IpaBuna Oe3omacHoit pabOTBI C  EIKUMH,

TOpPHOYMMH U TOKCUYHBIMU BEIICCTBaMHU, CPECACTBAMUA OBITOBOM XUMHH

4.2

XuMUs ¥ 310pOBbe. XUMHSI B MEIUIIMHE. XUMHS U CEJIBCKOE XO35HUCTBO. XUMHS B
MPOMBIIIJICHHOCTH. XUMUS U SHEPTETHKA: PUPOIHBIN U MONMYTHBINA HE(PTIHOM ra3sl,
Ux coctaB W wucnoib3oBaHue. CoctaB Heptm U e€ mepepaboTKa (NIPHPOIHBIC

HCTOYHHUKHU YFJ'ICBO,I[OpOI[OB)

4.3

XuMusg u dKojorusi. XHUMHUYECKOE 3arpsi3HEHHE OKpYXalollel cpeabpl U ero
nocnencteusi. Oxpana ruapocdepsl, MouBbl, atMocdepbl, ¢Guopsl U (ayHbl OT
XMUMHYECKOTO 3arpsisHeHus. [Ipobrema OTXOMO0B U MOOOYHBIX MPOAYKTOB.

AJ'ILTepHaTI/IBHLIC HCTOYHHUKU SHCPIUU

44

O6H_[I/Ie IMPEACTABJIICHHUA O MPOMBIIIIICHHBIX criocodax MMOJIY4CHUd XHUMUYCCKHUX
BCIICCTB (Ha npuMepe Mnponus3BOJACTBa aMMUAKa, CepHOﬁ KI/ICJ'IOTBI). ‘—IépHaﬂ u
IBETHAsA MCTAJLTyprusi. CTeKIo M CHIIMKaTHas MMPOMBIINIJICHHOCTD. HpOMBIH_IJ'IeHHaH

OopraHn4deckas XuMus. CBIpBé AJIg opr aHHUYECKOM MMPOMBIIIJIICHHOCTU

Turbl pacy€THBIX 3a1a4




Pacuéter Mmacchl BemiecTBa wim 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA,

> Macce Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 | Pacuérel TeruioBoro sddekra peakimu
5.3 | Pacuérbl 00BEMHBIX OTHOLIEHHH I'a30B IPU XUMUYECKHX PEAKIHAX
5.4 Pacuérbl maccnl (00bE€Ma, KOJIMYECTBA BELIECTBA) IIPOYKTOB PEAKIUH, €CIIH OJHO U3
" | BemecTB 1aHO B M30BITKE (MMEET IIPHMECH)
55 Pacuérbl MmaccoBo# mim 00bEMHOM 10J1M BBIXOAA IPOIYKTA PEAKIIMH OT
| Teopernueckn BO3MOKHOTO
Pacuérbl macchl (00bE€Ma, KOJIMYECTBA BEILIECTBA) IIPOIYKTa pEaKuu, €CIIU OJTHO U3
5.6 | BemiecTB JaHO B BHJIE PACTBOPA C ONPEACIEHHON MACCOBOM JI0JI€N PACTBOPEHHOTO
BElIECTBA
5.7 Pacuérsl ¢ ncosib30BaHNEM NMOHITUN «MaccoBast A0JIsDY, «MOJISIpHAs
" | KOHIIEHTpAIW», «PACTBOPHUMOCTEY
Haxoxnaenue monekynsipHO (popMyIibl OpraHUYECKOTo BEIECTBA 10 €ro MIOTHOCTH
5.8

1 MAaCCOBBIM JOJIAM 3JIEMEHTOB, BXOAAIIUX B €0 COCTaB, UJIX IO IMMPOAYKTaAM

CTOpaHus




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Epemun B. B.Kysemenxko H. E.Tepenun B. E./poznoB A. A., Jlynun B.
B.(yrnyGnennsriii yposens): 10 kiace - M: "Ipoda".
2. Epemun B. B.,Ky3spmenko H. E..Tepenun B. E.,JIpoznos A. A., Jlynun B.

B.(yrny6nennsiii ypoBens): 11 kimace - M: "JIpoda".

METOANYECKHUE MATEPHUAJIBI VIS YAUTEJIA

Xumus: Yrinyonennsiil yposenb: 11 knacc: yue6uuk/B.B. Epemun, H.E. Ky3pmenko, B.1.
Tepenun, A.A. [Ipoznos, B.B. JIlyaun. M.: JIpoda, 2020.-446 c.: un.

Xumus: Yrimyonenusiit yposens: 10 kinace: yue6nnk/B.B. Epemun, H.E. Ky3smenko, B..
Tepenun, A.A. [Ipo3aos, B.B. Jlyaun. M.: JIpoda, 2020.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://edsoo.ru/

https://resh.edu.ru/

https://urok.apkpro.ru/

http://school-collection.edu.ru

http://experiment.edu.ru

http://wwwalhimik.ru Bcepoccuiickas onuMIIHaaa MKOJIbHUKOB 110 XUMUHN
http://chem.rusolymp.ru Opranudeckast XUMHSL: SJICKTPOHHBIA Y4COHUK JUIS CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: JICKTPOHHBIN YICOHUK
http://wwwhemi.nsu.ru OTKpBITHIA KOJIISIK: XAMHS
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