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MHNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma mo XMMHHM Ha YPOBHE CpEIHEro o0Iiero oopa3zoBaHUs
pa3pabortana Ha ocHoBe denepanpbHOro 3akoHa OoT 29.12.2012 Ne 273-®d3 «0O06
oOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanpHO oOpazoBaTenbHON pOrpaMMbl CpeaHEro o011ero
oOpazoBanusaA(POIl COO), npeacraBiaeHHbIX B PenepalibHOM rocy1apCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4ueOHOro mnpeamera «XUMHs» B 00pa3oBaTelIbHbIX Opranusauusax Poccuiickoi
denepanuy, pealu3yOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TnoyIokeHn «Crparermm pa3BuTHs BocnuTaHusa B Poccuiickon
Odenepanuun Ha nepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIyOJNE€HHOTO H3yYEHHUs 3aHMMAEeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4YHOro ooOpa3oBaHus ywammxcs 10-11 xiaccos.
N3yuenne mpeaMera, peanuzyeMoe B YclIoBUAX AU PepeHIIUPOBaAHHOTO,
npoduibHOro 0O0y4YeHMs, MPU3BAHO OOECHeYuTh O0O0Ie00pa3oBaTENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMYCKHUKOB UIIKOJbI, HEOOXOAUMYIO ISt
aJanTaly UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM XU3HU B COLMYME, a TaKXKe JJIs
MPOJOJKEHUsT O0y4YeHHUsl B OpraHu3auusax NpodeccHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS ABIJISETCS OJHON U3 TPUOPUTETHBIX AUCIUILINH.

B nporpamme 1no XMMHM Ha3HAau€HUE MpeaMera «XHUMHS» MOJIy4daeT
NOJAPOOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBUM €  OCHOBONOJIAraroUUMU
nosnoxenusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIENIeH, COJepKaHusl,
pe3ynbTaToB OOydeHHs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBHUIETENBCTBOM TOMY SIBIISIIOTCS CJIEIYIOLIME BBINOJHIEMBIE MPOrpaMMON IO
XUMUHU QYHKIUU:

e HMH()OPMALMOHHO-METOANYECKAs, pealu3alusd KOTOpOoH obecrneynuBaeT
MOJIyYeHHE NPEACTaBICHUS O UENIsIX, COAEp)KaHWHU, OOIIel cTpareruu
oOy4eHHMsI, BOCOUTaHUS U Pa3BUTHUS 00YyUaIOLIUXCs CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO NMpopuIs;

e OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas pe1yCcMaTpUBaeT
olnpejieieHre: MNPUHLHUIIOB CTPYKTYPUPOBAaHUS W MOCIEI0BATEIbHOCTH
U3y4YeHHUs] y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTepUCTUK; MOAXOJ0B K (DOPMHUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLUEHKH O0pa30oBaTENbHBIX JOCTH)KEHHH OOYydYaroIMXcs B
paMKax HWTOTOBOM arTecTalud B (OpPME EAUHOr0 TIOCYIapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOJIE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHABIMBAaET WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHE, 00sA3aTeIbHOE
Ui W3yYyeHUs B paMKaxX OTACNbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacupenesieHue W CTPYKTypUPOBAaHHE €ro I0 KjJaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ienaM Kypca;

e JaéT NpUMEPHOE paclpeleseHue y4yeOHOro BpPEMEHH, PEKOMEHIYEeMOTO
IUIA U3YYCHHS OTACTBHBIX TEM;

e Ipe/IaraeT NPHUMEPHYI0 TOCIEIOBAaTEIBHOCTh H3YYEHUS Yy4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHsS Kypca, BHYTPHUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBI3EH;

e JAaéT METOJMYECKYI0 MHTEPHPETALMIO LENeH U 3a/71ad U3y4YeHHs IpeaMera
Ha yriiyO0JIEHHOM YPOBHE C yUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOMN
POTPAMMBI CpeaHEro o01ero oOpazoBaHus (JINYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-MIO3HABaTENbHBIX JCHCTBUM  00ydHaromlerocs IO OCBOCHHIO
coJiep KaHUs IpeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTPAMME IO XUMHH IPEIyCMOTpEeHA
IIPEEMCTBEHHOCTh C OOYYE€HHEM XUMUHM HAa YpPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaelaMH yCTAaHOBJICHHOM MpOrpaMMoM MO  XUMHU
00s3aTeNbHON (MHBapUAaHTHOM) COCTAaBJISIONIEH CoJep KaHMsl y4eOHOro mpeaMera
«XuMHs» OCTa€Tcsi BO3MOXXHOCTh BbIOOpa €ro BapHATHUBHOW COCTABIISIOUIEH,
KOTOpasl JOJDKHA OMNPENEsThCS B COOTBETCTBHMHM C HANpPaBIEHUEM KOHKPETHOTO
npoduiig o0yuyeHus.

B cootBerctBHM ¢ KoHUentyainbHbIMH mnosoxkeHusMu PIOC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOro0 M YINIYOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpOBAaHHOIO O0yYEeHHUsI HAa YpPOBHE CpelHero ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIyOJEHHOTO U3Y4YEHHUs HANpaBlIeH Ha Peaju3aliio
MPEEMCTBEHHOCTH C  MOCJIEAYIOIMM  3TalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKax H3yYEHUs CHEUUAIbHBIX €CTECTBEHHO-HAYyYHbIX U
XUMHUYECKUX UCUUIUIMH B By3aX M OpPraHU3alUsX CPEeJHEro npodeccuoHaIbHOTO
oOpa3zoBaHusa. B 53Toil cBA3M u3ydeHHE MpeaMeTa «XHUMHS» OPUEHTHPOBAHO
INPEUMYIIECTBEHHO HA pacllMpeHue U  yriayOJieHHe TEeOpEeTUYECKOM U
MPAKTUYECKON MOJATOTOBKU O0Y4YaronIuXcs, BRIOpABIINX ONpeaeaEHHbIN Mpoduib
oOy4eHHsI, B TOM YHCJIE C NEPCHEKTUBOMN MOCIEIYIOMIETr0 MOJIYyYeHHsI XUMHUUECKOTr O
oOpa3oBaHus B OpraHu3alusax npodeccuoHanbHOro oopasoanus. Hapsay ¢ stum,
B cBere TpeboBaHuii PI'OC COO K miIaHUPYEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanbHOll 00pa30BaTENLHON MPOTrpaMMbl CpeHEro 00IIero oO0pa3oBaHUs
U3ydYeHue ImpeameTa «XUMHUS» OPUEHTHUPOBAHO TaK)KE€ Ha peuieHue 3aaad



BOCIIUTAHUS M COLMAJIIBHOIO Pa3BUTHs OOydarolUXcs, HA (GOPMHPOBAHUE y HUX
OOLIEMHTEIUIEKTYaJ IbHbIX YMEHHUI, YMEHHMI pallMoOHaJu3alui y4eOHOro TpyJa U
000OIIEHHBIX CHOCOOOB  JIESATEIBHOCTH, HWMEIONIUX  MEXIUCUUILUIMHAPHBIH,
HAJNPEAMETHBIN XapaKTep.

CocraBasiomuMu npeameTa «XUMHUs» Ha YpOBHE YIiayOJIEHHOrO M3y4eHHs
ABIIAIOTCS  yIiIyOJI€HHbIE Kypchl — «Opranudeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHnn moaxoaoB K 0TOOPY M CTPYKTYpHOU
OpraHu3aluy COAEPKAHUS STUX KypCOB B NPOrpaMMe MO XUMHUU 33 OCHOBY
npuHAThl nojioxkeHuss ®I'OC COO o paznuuusx 0a30BOr0 M yriIyOJIEHHOTO
YPOBHEU U3YyU4EHUS NIPEIMETA.

OcHoBy copaepxxkanusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKass XHMHs» COCTABIISIET COBOKYIHOCTb NPEAMETHBIX 3HAHUM U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yUEHHMs IpeIMeTa. JTa cCUcTeMa
3HAHMM TOJy4YaeT ONpeaenéHHOEe TEOPETHYECKOE JOMNOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJNbIIMI 00BEM  (PAKTOIOrHMUECKOro
Marepuasna. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXHOCTh 3HAQUMTEJIBbHOIO YBEJIWYEHHUS O00bEMa 3HAHUM O XHUMHYECKHX
AJIEMEHTAaX W CBOMICTBaX HMX COEIMHEHHUU HAa OCHOBE PACHIMPEHUS U YIIyOJeHUs
MPEACTABICHUNA O CTPOCHUM BEUIECTBA, XMMUYECKON CBA3M U 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKLUH, pACCMATPUBAEMbBIX C TOUKU 3PEHUSI XUMUYECKOW KMHETHKU
u TepMoaMHaMUKU. M3ydenue nepuomudeckoro 3akoHa u Ilepuomuueckoi
CUCTEMBl ~ XMMHMUYECKHX  3JEMEHTOB Oazupyerca  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUIX O CTPOEHUU aToMa. XMMUYECKas CBSA3b
OOBSCHSAETCS C TOYKU 3PEHUs] IHEPreTUYECKUX U3MEHEeHUN npu €€ o0pa3oBaHUU U
paspyllieHHuH, a TaKKe C TOUYKH 3PEHHUs MEXaHHU3MOB €€ oOpaszoBaHus. M3yueHue
TUIIOB ~ peakuumid  JomnojHsercs  (GOpMUpPOBaHHEM  MpeACTaBiIeHUHM 00
ANEKTPOXUMHUYECKUX IMpolieccax U 3JIEKTPOJU3€E PACIIIABOB U PACTBOPOB BELIECTB.
B kypce opraHmyeckoil XMMUU MpPU PACCMOTPEHUH PEAKLMOHHON CIOCOOHOCTH
COEIMHEHUH yaenseTcs 0co00e BHUMaHUe BOIpocaM 00 3JEKTPOHHBIX dddekrax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIIHil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpkKaHUE KypCOB XHUMHH
yIIIyOJEHHOTO YPOBHS U3YUYEHUS ISl KJIACCOB ONpeAenEHHOro npoduis (rjiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [JONOJHEHUN K o0OIell cucreme
MIPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSAHHME CMEXHbIE IIPEeAMETHI. Tak, Hanpumep,
B COJCPKAHUU MpeaMeTa IJig KJIACCOB XUMHUKO-(U3UYECKOro npodusis 00ybIIoe
3HaueHue OyIyT MMETh AJIEMEHThl y4eOHOro maTepuaina nmo odwmen xumuu. Ilpu
M3YYEHUU TMpeJAMeTa B JaHHOM CJy4ae akUEeHT OyAeT claejlaH Ha OOIIHOCTh
METO/IOB MO3HAHMSI, OOUTHOCTh 3aKOHOB M TE€OPUN B XMMHUHU U B (PU3HKE: ATOMHO-
MOJIEKYJsipHasE Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXPaHEHUs



MacCbl M DHEPIHM, 3aKOHbl TEPMOJMHAMHUKH, 3JIEKTPOJIN3d, NPEACTABICHUSA O
CTPOCHUH BELIECTB U IPYroe€.

B TO e BpeMsa B COIEp)KaHMM IpeaMeTa Ui KJIACCOB XHUMHKO-
Ounonornyeckoro npoduisg OonbIIUKA yAENbHBIA BeC OyleT UMEThb OpraHHYecKas
xumusi. B 3TOM ciiydae mpeaocTaBiseTcs  BO3MOXKHOCTh i Ooiiee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMsS]  XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBHI, KakK JUOUJbI, O€IKHU, YTJIEBOAbI, HYKICHHOBBLIC
KUCIOTBI U apyrue. Ilpu 5TOM 3HaHUA O COCTaBE M CBOMCTBAaX MPEACTABUTEICH
OCHOBHBIX KJIACCOB OPraHUYECKMX BEIIECTB CIyXaT OCHOBOM I W3y4YECHUS
CYILLIHOCTH NPOIECCOB (POTOCUHTE3A, IBIXAHMS, TUILEBAPEHUS.

B nnane ¢GopmupoBaHHS OCHOB HAy4YHOI'O MHUPOBO33PEHHS, OCBOCHHSI
0O0IlIeHaYYHbIX METO/I0OB TTO3HAHUS U OIbITa MPAKTUYECKOT0 IPUMEHEHUS HAyYHBIX
3HAaHUN H3ydeHHE TMpeaMera «XUMus» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C Y4YEOHBIMU TMpeAMETaMH, BXOJSAIIUMH B COCTaB
npeaMeTHbIX obnactell «EcTecTBeHHO-HayuHble MNpeaMeTbl», «MaTematuka u
uHopMatrka» u «PyCccKuil sI3bIK U JIUTEPATYPaY.

[Ipy u3ydyeHuun y4yeOHOro mnpeamera «XuUMUsS» Ha YrIyOJIEHHOM YpOBHE
TaKXe, Kak Ha YpOBHE OCHOBHOTO U CpeaHero oduiero oopazoBanus (Ha 6a30BOM
YPOBHE), 3aJa4yeil MepBOCTENEHHON 3HAYMMOCTHU SIBISETCS (OPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JacTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, IPAKTUYECKOU
NEATEIIbHOCTU Y€JIOBEKA U OJHOI'O U3 KOMIIOHEHTOB MUPOBOH KyJIbTyphl. Penienue
TOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHMs NpeIMeTa Mpearoiaract
pealn3aLmIo TaKUX LEJIeH, KaK:

e (QopmMupoBaHHe NpPEICTABICHUNA: O MaTepUaJIbHOM E€JUHCTBE MHMpAa,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUM IIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAylled poau B o0ecrneyeHUuu
YCTOWYMBOIO  pa3BUTUS  YEJOBEYECTBA: B  pEUIEHUH  MpoOJeM
AKOJIOTUYECKOM, SHEPreTUYECKON U MHUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3[JaHUU HOBBIX MAaT€PHAIOB, HOBBIX UICTOYHUKOB YHEPTUH, B
00€ecreyeHnn palroOHAIBHOTO MPUPOJAONOIb30BaHMs, B (HOPMUPOBAHHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTyphl YEIOBEKA, a TAKKE 3KOJIOTMYECKHU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U MPUPOHOM cpene;

e OCBOCHHME CHCTEMBI 3HAHWW, JIEKAINMX B OCHOBE XHWMHYECKOHN
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHUM, 3aKOHOB U TEOPUM XUMHUHU, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHUU BEIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJIEKYJISIPHOM, O  TECPMOAUHAMUYECKUX U
KMHETHUYECKNX 3aKOHOMEPHOCTSAX MNPOTEKAHUS XUMHUYECKHUX PEaKIui, O



XUMHYECKOM PaBHOBECHUH, PACTBOPAX M JUCIEPCHBIX CHCTEMax, 00 00Iux
HAaYYHBIX TPUHLIUIAX XUMHUYECKOTO TPOU3BOJICTBA;

dhopMupoBaHue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTpEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUN ST OOBSICHEHMS
KJIFOYEBBIX MJCH W mpoOJieM COBPEMEHHOM XWUMHH, JJI1 OOBICHEHHUS U
MPOTHO3UPOBAHUA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO PEIIeHUsI MPOOJIEM, CBA3AHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJin3a M OICHKH C MO3UIIMI IKOJIOTHYECKON 0€3011acHOCTH MOCIIEICTBUM
OBITOBOM M MPOM3BOACTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBA3AHHOM C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BAHHUEM U  MepepaboTKOn
BEIIECTB;

yrilyOJeHue  MpeJCTaBICHU O  Hay4yHbIX  METOJaX  IO3HaHWS,
HEOOXOJUMBIX i1 NPUOOPETEHUs] YMEHHI OPUEHTUPOBATHCS B MHpE
BEIICCTB MU OOBACHEHUS XHMHUYECKHX SBICHUH, HMEIOIIMX MECTO B
MPUPOAE, B MPAKTUYECKON JIEITETbHOCTH U MMOBCEIHEBHOM KU3HMU.

B mmane peanmuzamuu TepBOOYEPETHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
(GyYHKIMI 1EJOCTHOW CHUCTEMblI CpeJHEro oOIIero oOpa3oBaHUs MPU H3YUCHUU
npeaMera «XHMHsS» Ha  YIIyOJEHHOM YpPOBHE OCOOYIHO0  aKTyallbHOCTb
MpuOOpETarOT TaKKe 1EJIH U 3a]lauu, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHHA TPUPOJIHI,
YBOXEHHMSI K TMpolleccy TBOpUecTBA B OOJACTU TEOPETHUUECKUX U
MPUKJIAIHBIX HMCCICIOBAHUNA B XUMHUHU, (HDOPMUPOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAllUM K OOYYEHUIO UM T[O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCIIMTAHMI0O  HAa  OCHOBE  YCBOCHHS
00IIIeU€eI0BEUECKHUX LIEHHOCTEM;

pa3BHUTHE MMO3HABATECIILHBIX HHTEPECOB, HHTEIUIEKTYATBHBIX M TBOPUYECKUX
crocoOHOoCcTe 00yuarmuxcs, (OpPMUPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIECHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJOBUIO yCHENTHOM MpoheCCUOHAIBHONU U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMupoBaHWE YMEHHN M HAaBBIKOB PAa3yMHOTO MPHUPOIOMOIL30BAHMUS,
Pa3BUTHE IKOJIOTMYECKON KYJIbTYPhI, IPUOOPETEHHE OMNbITa OOIIECTBEHHO-
MOJIE3HOU IKOJIOTUYECKOMN AESITEIbHOCTH.

OO6miee 9uCIo 4acoB, MPEAYCMOTPEHHBIX ISl U3YUEHUSI XUMUM HA YT1yOJIEHHOM
YpOBHE cpenHero oOiero odpaszoBanusi, coctasisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3 gaca B HEJIEIHO).



COIAEPXAHUE OBYUEHUA
10 KVIACC

OPI'TAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHUYeCKOM XMMHUH.

[Ipenmer W  3HauYeHHE  OPraHUYECKOM  XHWMHUM, IMPEACTABICHHUE O
MHOT000pa3uH OPraHUYECKUX COETHMHEHHM.

DJEKTpPOHHOE CTPOCHHE aToOMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXKHOCTM aToMa yriepona. XHMHUYECKas CBA3b B
OpraHUYECKUX COEAUHEHUsIX. THulbl TUOPUAM3ALMM aTOMHBIX OpOuTanei
yriiepoaa. Mexanu3ambl 00pa30oBaHUs KOBAJICHTHOUM CBsI3M (OOMEHHBINH U JTOHOPHO-
aKUenTopHbIil). TUNbl NEepeKpbIBaHUSA AaTOMHBIX OpOUTaNe, G- MU T-CBS3M.
OnunapHas, 1BOWMHAsE U TpoitHas cBsi3b. CHocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHaTue o cBOOOJHOM paaukane, Hykieobuie u
anexTpoduIe.

Teopus cTpoeHuss opranudeckux coenuHeHnii A.M. byrtinepoBa wu
COBPEMEHHBIE IIPEACTABIEHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX coeAuHeHuH. MonekynasapHble U  CTPYKTypHbie  (OPMYIIBL.
CtpykTypHble (OpMyJibl pa3Iu4HbIX BHUAOB: pa3BEPHYTasA, COKpallEHHas,
ckenetHas. M3omepus. Buasl H30Mepuu: CTpyKTypHas, NPOCTPaHCTBEHHAS.
OnekTpoHHbIe 3()PEKTHl B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUN (MHIYKTHUBHBIN
Y ME30MEpHBIN 3P PeKThI).

[IpencraBienne o KilaccU(pUKaUKU OpraHWyeckux BemiecTB. lloHatue o
¢yHxumonanbHOU rpymnme. ['omonorus. I'omonornueckue psaapl. CucreMarnyeckast
HOMeHKaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobenHocTy U KiIaccupUKalus OpraHuueckux peakuuil. OKUCIUTEIbHO-
BOCCTaHOBHUTEJILHBIEC PEAKIIMU B OPraHUYECKON XUMUHU.

OKCINEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MNPEBpaALlCHUM:
O3HAaKOMJIEHHE ¢ OO0pa3laMy OpraHMYECKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, ONBITBI MO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IPU HATPEBAHUU
(aBneHue, OOYIIMBAaHME M TOPEHHUE), KOHCTPYHPOBAHHE MOJENIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YriaeBoaopoasnl.

Ankasbl. 'oMosornueckuil psj ajakaHoB, oOmias ¢popmysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN AlKaHOB, SpP°-
ruOpuau3anys aToOMHbBIX opOuTanell yriaepoaa, o-cBsizb. Du3MUECKHE CBOICTBa
AJIKaHOB.



XVMHAYECKHAE CBOMCTBA QJIKAHOB: PEAKIAM 3aMEUICHUS, W30MEpPHU3aIlUH,
JETUAPUPOBAHMS, IMKIM3ALMK, TUPOJIN3a, KpekuHra, ropenus. [IpeacraBnenue o
MEXaHHU3Me peaKIuil paJuKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npupojie. CriocoObl MOTyUYEHUs] U TPUMEHEHUE AJIKAaHOB.

Huxnoankanel. O6mas ¢popmyiia, HOMeHKIaTypa u uzomepus. OCOOeHHOCTH
CTPOCHHMSI M XUMHUUYECKUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTeKCaH) IUKIOadkaHOB. CHoCcOObI MOMy4YeHUs U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['oMonoruueckuil psiji ajakeHoB, oOmas (GopMyra, HOMEHKIATYpa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ] alKEeHOB, Sp*-
rudbpuan3anus aToOMHBIX OpOuTanel yriepoga, o- u m-cBsi3u. CTpyKTypHas u
reoMeTpuueckas (Uuc-TpaHc-) uzoMmepus. Du3nyeckre CBONCTBA AJIKEHOB.
XUMUYECKHE CBOMCTBA: PEaKIMU MPUCOCIUHEHHUSI, 3aMEIICHUSI B O-MOJIOKEHUE
IIpU JBOMHOM CBA3M, NOJMMEpU3alMU U OKucieHud. IIpaBuio MapkoBHUKOBA.
KauecTBeHHbIE peakiyu Ha ABOMHYIO CBsI3b. CIIOCOOBI MOMYUYEHUS] U PUMEHEHUE
AJIKEHOB.

Ankaauensl. Kiaccudukanus ankaaueHoOB (CONPsKEHHBIEC, U30IMPOBAHHEIE,
Kymynuposarusie). OCOOEHHOCTH JIEKTPOHHOIO CTPOCHUS M XMMUYECKUX CBOMCTB
CONpPSKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsiKEHHBIX TUeHOB. CriocoObI MOTYUYEHHS U TPUMEHEHHE aJIKaIMEHOB.

Ankunbl. ['oMonorudeckuit psij alkuHOB, oO1ast popMysa, HOMEHKIATYpa U
u3oMepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKWHOB, Sp-
rudpuan3alus aTOMHbIX opOutanei yriepoja. dusznueckue CBOMCTBA AJKUHOB.
XUMUYECKHE  CBOMCTBA:  peakluu  MPUCOCAWMHEHUS,  JUMEpHU3aALUU U
TpuMepu3aluu, okuciaeHus. KucioTHele CBOWCTBA alKUHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE pEaKIMU Ha TPOMHYIO CBsI3b. CIOCOOBI MOTyYEHUs
Y IPUMEHEHUE aJTKUHOB.

ApoMatuueckue yTieBoJopo bl (apeHsl). ['omonoruueckuid psiji apeHoOB,
oOmast popmyiia, HOMEHKIATypa U U30MEPUsL. DIECKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH3ona. DU3MYECKHe CBOMCTBa apeHOB. XUMUUYECKHUE
CBOIICTBa O€H30J1a M €r0 FOMOJIOTOB: PEAKLUU 3aMelIeHUs] B O€H30JbHOM KOJIbLIE U
YIJIEBOJIOPOJIHOM pajvKalie, PeaKlUd NPUCOCAUHEHUS, OKUCJIECHHWE TOMOJIOTOB
Ooenzona. IlpeacraBneHue 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE HA MpPHUMEPE AJKWIBHBIX pPaJUKaIOB, KapOOKCUIILHOMH,
TUAPOKCUWIBHOM, aMHMHO- W HUTPOTPYIIbI, aTOMOB TajnoreHoB. OcoOEHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepuszanus ctupona. CrocoObl MOMydeHUs U
MPUMEHEHHUE apOMATUYECKHUX YIJIEBOIOPO/IOB.

[Tpuponnsiii ra3. IlonytHeie HedTsAHBIE Ta3bl. HeTh U €€ mpoucxoxeHue.
KameHnHbl#l yroyib U npoaykThl ero nepepadorku. CrnocoObl nepepadoTku HePTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaaTUTHYECKHil), pUPOPMUHT, MUPOIU3.
[IponykTel nepepaboTku HEPTHU, UX TPUMEHEHHUE B IPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas cBSI3b MEXKYy Pa3IUYHBIMU KJIaCCaMU yTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOEHUE TaJOrEeHIIPOU3BOJAHBIX YIJIEBOAOPOAOB. Peakiun
3aMelIeHrs TajoreHa Ha THAPOKCOrPYIIY, HUTPOrpyNmly, IHUAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pacTBopa MIEnoun. B3auMOIEeNCTBUE IUTaJOr€HAIKAHOB C MAarHUEM WU IUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHUSAX. Hcnons3oBanue
rajJjioOreHIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHMs] BEIIECTB M HX MPEeBpAllCHUN:
n3yueHue (U3NYECKUX CBOUCTB YTJIEBOJOPOJOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuil  yrieBoJOpOJOB Pa3IMYHBIX KJIacCOB (0OeciBeurBaHUE OpPOMHON WIH
MOJIHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajus, B3aUMOJEHCTBUE AalETUIICHA C
aMMUayHbIM pacTtBopoM okcuja cepedpa(l)), kauecTBeHHOe OOHapyKEeHHE
yriaepoja M BOAOPOJAa B OpPraHMYECKUX BELIECTBAX, MOJYYEHHE IJTHIEHA H
M3YUYEHUE €ro CBOMCTB, O3HaKomiieHHe ¢ koyuekiusiMu «Hedts» u «Yromby, ¢
oOpa3llaMM IUIaCTMacC, KaydyKOB M DPE3UHBbI, MOJIETUPOBAHUE MOJEKYJ
YIJIEBOAOPO/IOB U TAJIOI€HIPOU3BOIHBIX YIIIEBOJOPO/IOB.

Kucaopoaconepskamue opranndeckue coelMHeHMs.

[Ipenenbubie ogHOaTOMHBIE cnupThl. CTpoeHHE MoJieKyl (Ha nOpuMepe
MeTaHoJla W JTaHoyia). ['omonoruueckuii psia, oOmas Qopmyrna, u3oMepus,
HOMEHKJIaTypa #  Kiaccupukanusa. Dusnueckue CBOMCTBa  MpeAesIbHBIX
OJIHOATOMHBIX CHUPTOB. BoloponaHble CBSI3M MEXAYy MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: peaKUUM 3aMElleHUus, JAeTHapaTalvy, OKUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU U  HEOPraHWYECKUMHU  KHUCIOTaMHU.
KauecTBeHHast peakiusi Ha OJJHOATOMHBIE CIUPTHI. [lelicTBUE 3TaHOa U METaHOJa
Ha opranusM uenoBeka. CrnocoObl MOJyYeHUs U TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMeHKIaTypa U u3oMmepus. OcoOeHHOCTH (HUBNUECKUX U
XMMUYECKUX CBOUCTB.

MHOroatoMHble CHUPTHI — ATUICHTJIUKOJb W ThUlEepuH. Dusznueckue U
XUMUYECKHE CBOMCTBA: PEAKIMU 3aMEICHUs, B3aUMOJICHCTBUE C OpraHUYEeCKUMU
U HEOPraHWYECKUMHU KHUCIOTaMU, KauyeCTBEHHAas peaklus Ha MHOI0aTOMHbIC
cnupthl. llpencraBneHne o MexaHW3ME€ peakUuuid HYKICO(PHIBHOIO 3aMelIeHUs.
JeiictBue Ha opraHuzM 4enoBeka. C(CrnocoObl TMONMy4YeHUSs M HPUMEHEHHE
MHOT'OAaTOMHBIX CIUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIBI U
O0eH30apHOTO sAnpa. Pusznueckue cBoiicTBa PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiictB (enona. KauecTBeHHble peakunu Ha (enosn. TokcuuHOCTh (eHona.
Cnoco6s1 nosryueHus U npuMenenue ¢penona. Genondopmanbiaeruatas cMoa.

KapOoHunbHble cOeTMHEHNS — albAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Trpynmnbl. ['OMonOruyeckue psjabl allbJIETUI0B U KETOHOB, OO0IIas
dbopmyna, m3oMepuss U HOMEHKiIaTypa. Pu3HyecKHe CBONCTBA albJETHAOB M
KETOHOB. XMMHUYECKHE CBOWCTBAa  albJETHIOB U  KETOHOB:  pEaKIuu
npucoeanHeHus. OKUCIEHUE albJeruA0B, KAYECTBEHHBIC PEAaKI[MU Ha albICTU/IbI.
Cnoco0bl nOTy4eHUs! ¥ IPUMEHEHUE albJACTUA0B U KETOHOB.

OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHkatypa. @usznueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIENIbHBIX KapOOHOBBIX KHUCIIOT. BOJOpOAHBIE CBSI3UM MEXIY
MOJIEKyJIaMu KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTRBA,
peakuus HTepuPUKaLMU, PpEaKIUH C YYaCTHEM YIJIEBOAOPOJHOIO paJUKala.
OcoOeHHOCTH CBOWMCTB MypaBbUHOM KHCIOTHIL. [loHSITHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXKHBIX 3¢upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENENbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BbICIIHUX
KapOOHOBBIX KHCIJIOT: CT€apuHOBas, MaJIbMUTHUHOBAs, OJEUHOBAS, JUHO/EBAS,
JunoNen08as KUCIoThl. CocoObl MOMYYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxusie 3¢upnl. ['oMonoruueckuit psig, oOmas Qopmyrna, uzoMepus u
HOMEHKJIaTypa. PU3MUEeCKUE UM XMMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCION M
IIEJIOYHOU CpEJIE.

Kupsl. Ctpoenue, puznueckrue U XUMHUUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCJION U 1Ie0uHOoM cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COACPKAIIUX OCTATKU
HEMpeeIbHbIX JKUPHBIX KUCIOT. JKuphl B ipupo/ie.

MpL1a Kak COJIM BBICITUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

O6mias xapakrtepucTtuka yrieBojoB. Knaccudukanus yrieBoioB (MOHO-, 1H-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, rajgakrosa, pudo3a,
nezokcupu6o3a. dusnyeckue CBOICTBA M HaXOXJAE€HHE B npupoge. DoTocuHTes.
XUMUYECKHE CBONUCTBA IJTIOKO3bI: PEAKIIUU C YYAaCTHEM CIIUPTOBBIX U aJIbJACTHIHOM
rpynn, CIUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3ZHEJEATEIbHOCTH OpranusMa. Jlucaxapuael: caxaposa, MajJbTo3a U
JakTo3a. BoccTtanaBianBarolve 1 HEBOCCTAHABIMBAIOLIME AUCAXapUabl. [ uaponus
nucaxapuaoB. Haxoxnenue B npupoje u npumeHenue. [lonucaxapunpl: kpaxmar,
[JIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYyJ Kpaxmania, TIJIMKOreHa U
uemnono3bl. dusnyeckue CBOMCTBA KpaxMaja M IEJUTI0J03bl. XHUMHYECKUE
CBOMCTBa Kpaxmajia: THAPOJIU3, KAYECTBEHHAsh peakius C UOJAOM. XUMUYECKHUE
CBOICTBa LIEJUIIOJIO3bI: TUAPOJU3, ModyyeHue 3pupoB uemnonossl. [loHsarue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCINEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MNPEBpaAllCHUMN:
PacTBOPUMOCTh PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOJICMCTBUE ATAHOJA C HATPUEM,
OKHMCJICHHE ATUJIOBOTO CIIUPTA B aJbJIETU]] HA PACKAIEHHOMW MEIHOM MPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CHHPTA JUXPOMATOM Kayus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJeTUlibl (C THUIPOKCHIOM
muammuHcepeopa(l) u  rugpokcumom  meau(ll)), peakumst riMIepuHa €
ruapokcugom meau(ll), xumuyeckue cBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm menu(ll), B3aumoneiicTBue
Kpaxmajia ¢ MOAOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ad no TemaM «ChupTel U
¢benonb, «KapooHoBbie KUCTOTHI. ClI0KHBIE 3(DUPBD).

A3o0Tcoaep:Kale OpraHnyecKue coeuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BoAHbIe aMMmuaka. Kimaccudukanus aMUHOB:
anudaTUyecKue W apoMaTHUYECKWe;, IMEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moiekyl, obuas ¢opmylia, U30Mepusi, HOMEHKIATypa U (puznueckue
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKUIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHUHOB C A30TUCTOW KHCIIOTOM.
Conu aJIKuIaMMOHUS.

AHUIVMH — TIPEICTABUTENIL AMHHOB apoMaTudyeckoro psga. CrpoeHue
aHuiauHa. B3anMmHOe BIMsIHUE TPYIIN aTOMOB B MOJieKyJsie aHuiInHa. OCcOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakivu Ha aHwiInH. CrocoObl
MOJIy4YeHUs W TpUMEHeHHe anudaruueckux aMuHoB. l[lomydyeHue aHunvHa U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTAEIbHBIE TPEACTABUTENN Ol
AMHHOKHCIIOT:  TJIMLWH, ajaHuH. @OuU3MYecKue CBOWCTBA aMHUHOKHUCIIOT.
XUMUYECKHE  CBOWCTBA AaMUHOKHUCIOT Kak aM(pOTEpPHBIX  OpPraHUYECKHUX
COCIMHEHUMN, peakius MOJUKOHJEHCAINN, OOpa3oBaHHUE NENTUIHON CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CHHTE3 U THAPOJIU3 TENTH/IOB.

benkn kak mnpupoaHeie nonuMepsl. l[lepBuuHas, BTOpUYHAS M TpPETUYHAA
CTpyKTypa OenkoB. XHUMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATypaIus,
KAueCTBEHHbIE PEAKIIMU Ha OCIIKU.

DKCINEPUMEHTAIBHBIE METOJbl HM3YYECHHUS BEIIECTB W MX MNPEBpPALICHUMN:
pacTtBopeHue O€NKOB B BOJIe, JeHaTypaius O€JKOB IpPU HArpeBaHUU, IIBETHHIC
peakiuu Ha O€JKd, peIIeHHEe HKCHEPUMEHTAJbHbIX 3aJa4 10 TeMaMm
«A3zoTconepxaime OpraHu4ecKue COEIMHEHUS u «Pacno3HaBanue
OPraHU4YEeCKUX COCAUHECHUIN.

BbicokomoJiekyIsIpHbIE COeTUHECHUS.

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNAN, CPEAHSS MOJICKYJIsIpHAs



Macca. OCHOBHbIE METOAbI CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUNU —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[lonumepubie Marepuansl. I[lmactmacchl (HOMUATUIICH, TOJUIPOINUIICH,
MOJIMBUHUIIXJIOPU,  MOJIUCTUPOJ, MOJIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noMdTHICHTepeTanaT). Y Tuin3auus 1 nepepadboTka miacTuka.

DnacTOMEpHI: HaTypaabHbII KayuyK, CUHTETUYECKHE KayuyKH
(OyTaareHOBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIMKOHBI. Pe3uHa.

Bomnokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKyCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JIaBCaH).

[Tonmumepsl CIIEIUAIBHOTO Ha3HAYEHUS (Tedhiion, KEBJIap,
AIEKTPONPOBOJIAIINE MOJUMEPHI, OMOpa3iaracMble MOJIUMEPHI).

OKCIEepUMEHTAJIbHBIE METOIbl HW3YUEHMs] BEIIECTB M HX MpPEeBpalllCHUN:
O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
KaydyyKOB, pEIICHUE OHKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Pacro3HaBaHue
MJIACTMACC U BOJIOKOH.

Pacuérnrbie 3anaun.

Haxoxnaenue wmoliekylisipHOd (OpMyJibl OpraHUYECKOr0 COCIMHEHUs IO
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYISIpHOM (POpMyJIbl OPraHMYECKOro COEJUMHEHHs Mo Macce (00bEMY)
MIPOJYKTOB CropaHusi, IO KOJMYECTBY BellecTBa (Macce, 00BbEMY) MPOIYyKTOB
peakiMu W/UIu MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (POpMyIIbI
OpraHUYEeCKOr0 BEIECTBA HAa OCHOBE €Tr0 XMMHUYECKHX CBOMCTB WM CIOCOOOB
MOJIyYEHHUs, OMpPEACJICHUE JIOJIU BbIXOJa MPOAYKTa PEAKIUU OT TEOPETUUECKHU
BO3MOJKHOTO.

Mexrpe1MeTHBIE CBA3U.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YUEHUU OPTraHUYECKON XMMHH B
10 kmacce OCYyIIECTBISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaK W TIOHSATUH, TPUHATBIX B OTACIBHBIX MPEAMETax
€CTEeCTBEHHO-HAYYHOI'O IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHITHS: SBJICHUE, HAYUYHbIN (akT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukanus, HaOIIOJICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJIENb, MOJICIIMPOBAHHUE.

dusnka: Marepus, aroM, DJJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIIA,
SHEPreTUYECKUM ypOBEHb, BELIECTBO, Tel0, O0BEM, arperaTHoe COCTOSHUE
BeIlleCTBa, (DU3UUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUS, CKOPOCTb, SHEPTus,
Mmacca.

buonorus: xieTka, opraHusM, O3KocucTeMa, Owocdepa, MeTad0OIU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN W reTepoTpodHbIA TUI MUTAHUS, OpOKEHUE,



dboToCcHUHTE3, nbIXaHWe, OENKHW, VYIJIEBOIbI, JXHUPBI, HYKIECHHOBBIC KHCIIOTHI,
(hepMEeHTHL.

['eorpadusi: moyie3HbIe UCKOMTaeMbIe, TOTLTUBO.

TexHonorus: mNHIEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO THTAHWS,
MOIOIIUE CPENICTBA, MaTEPUANBI U3 UCKYCCTBCHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMuueckuil snemeHnt. M3otonel. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. ATomHbIe opOuTanu. Kinaccudukanus XuMU4eCKUX 3JIEMEHTOB (S-, P-,
d-, f-anementsl). PacnpeneneHue 3JIEKTPOHOB MO ATOMHBIM — OpOUTAISIM.
DNeKTpOHHbIE KOHPUTYpallMK aTOMOB 3JIEMEHTOB MEPBOI0O—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUU, AJIEKTPOHHBIE KOH(MUTypaluu HOHOB.
DIIEKTPOOTPULATEIIBHOCTb.

[Tepuonnueckuit 3akoH u Ilepuognueckas cucreMa XUMHUYECKUX IJIEMEHTOB
J.U. MenneneeBa. CBsA3b NEPUOAUYECKOTO 3aKkOHA U llepmogmueckoil cuCTEMbI
XAMHAYECKUX  JJEMEHTOB C COBPEMEHHOM TEOPUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX W CJHOXHBIX BEHIECTB IO TIpynnaM MW NepuojaM. 3HAUYCHHUE
nepuoaudeckoro 3akona /[.M1. Meunneineesa.

XuMu4deckasi CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAas, WOHHAs,
MeTajmyeckas. MexaHu3mbl 0Opa3oBaHUs KOBAJECHTHOW CBsI3UM: OOMEHHBIN U
JOHOPHO-AKLIENTOPHBINA. DHEPrus U JiuHa cBA3U. [[oapHOCT, HAIPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHON CBA3U. KparHeie cBs3u. BonxopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3AaUMOIENCTBUS.

BaneHTHOCT, M BaJ€HTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IpUMEpE COCAMHEHUMN
3JIEMEHTOB BTOPOI'O MIEPUOA).

[IpencraBneHre 0 KOMIUIEKCHBIX COeIMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTaHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEIUHEHUHN.
[ToHsiTHE O KOOPAVMHALIMOHHON XUMUH.

BemectBa  MONEKYJISIpHOTO MW HEMOJIEKYJSIPHOTO  CTPOCHUA.  THMbI
KPUCTAITUYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonsaTne o mucnepcHeix cucremax. Mctunnaeie pactBopsl. lIpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BbIpaXKEHUSI KOHIEHTPALUU PACTBOPOB:
MaccoBasi JOJIsl BEIIECTBA B pacTBOPE, MOJsIpHAsl KOHIeHTpauus. HaceleHusle u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHUcTamioruaparst.



Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
HAa3BAaHUS OTIEJIbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuys XuMUYECKUX peakiuii B HEOPraHUYECKOW U OpPraHUYECKOU
XUMHH. 3aKOH COXPaHEHHS] MAacChl BEUIECTB; 3aKOH COXPAaHCHMUS U IPEBPAIICHUS
SHEPIrUM NpPU XUMUYECKUX peakiusax. TeraoBbie 3PHEKThl XUMUYECKUX PEaKIUU.
TepMOXUMHUYECKUE YPAaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3lInyHbIX (haKTOPOB.
['omoreHHbIe U reTreporeHHbie peakuuu. Katanus u katanu3aTopsl.

OO0patumbie U HEOOpaTUMbIE PeaKIMh. XUMHUUYEeCKoe paBHOBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHUsl. DakTOphl, BIMSIONIME HA TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIEHTPALIMU BEIIECTB, YYACTBYIOIINUX B
peakuuu. [Ipunmun Jle Hlarense.

Onektponutuyeckas aucconuanusa. CuibHble U cla0ble 3JIEKTPOIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAas, HEWTpalibHAasi,
menovyHas. Bogopoaneiii mokasatens (pH) pactBopa. I'maponus coneit. Peakumm
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHCIICHUS.
Okucnurenb MW BOCCTAHOBUTENb. I[Iponecchl OKHCIEHHWS W BOCCTAHOBIICHUS.
Baxueimme OKHCIUTENIM W BOCCTAaHOBHTEIW. MeETOJ SJIEKTPOHHOIro OajaHca.
DIIEKTPOJIUN3 PAaCTBOPOB U PACIUIaBOB BELIECTB.

DKCINEPUMEHTANBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MNPEBpALICHUM:
pa3oKEeHUE MEPOKCHAA BOAOPOAAa B MNPUCYTCTBUM KaTalIM3aTopa, MOIEIHU
KPUCTAITUYECKUX PEIIETOK, TPOBEACHUE PEAKIIMA HOHHOTO 0OMEHA, OIpe/elieHre
Cpeabl PacTBOPOB C IOMOIIBIO MHIAWKATOPOB, M3YUYEHHE BIHSHUS PA3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOM pEakMu ¢ TMOJ0XKEHUE XUMUYECKOTO
paBHOBECHSL.

Heoprannueckasi xumusl.

[Tonoxenne HemetamioB B llepuoamdeckon cuUCTEME  XMMHUYECKUX
sanementoB [[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Du3znueckKue
CBOMCTBa HEMETAJIOB. AJLTOTPOIKS HEMETAJJIOB (Ha MpUMEPE KHUCIOPOJa, CEPhI,
dbocdopa u yriepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHUE CBOMCTBA: PEAKIUU C
METaJUIAMA M  HEMETaJJIaMH, BOCCTAHOBUTENbHBIE  CBoOWCTBa. ['mapunsl.
TonauBHBIE JIIEMEHTHI.

lanorensl. Haxoxenue B mpupoje, CIOCOObI MONy4YeHUs, (puznueckue u
XUMHYECKHE CBOMCTBA. ['asioreHoBomOpoAbl. BaxkHeuine KUCIOpOACOACpKAIINE
coeIMHEHUs rajgoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYYECHUS
rajgoreHos. IIpuMeHeHnne rajoreHoB U UX COCIMHEHUMN.



Kucnopoa, o3on. JlabopaTopHble U MNPOMBIIUIEHHBIE CIHOCOOBI TMOTYYEHHUS
KUCI0poa. PU3NYECKue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpOAA U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupojJe, CHOCOOBI ToNy4deHus, (Quznueckue u
xumuyeckue cBoiictBa. CepoBomopon, cyibduasl. Oxcun cepsi(IV), oxcun
cepol(VI). CepHucras um cepHass KHUCIOTHI W uUX coiau. OCOOEHHOCTH CBOWMCTB
CEepHOM KUCIOThL. [IpuMenenne cepel 1 €€ COeIUHEHUN.

A30T. HaxoxaeHue B Tmpupojie, CHOCOObI TMOJy4YeHUS, (PU3UUECKUE U
XUMHYECKHE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHAbI a30Ta. A30THUCTAast U a30THas
KHUCJIOTBI ¥ UX cojii. OCOOEHHOCTH CBOMCTB a30THOM KHUCJIOTHL. [IpumMenenue azora
U €ro COeIMHEHUI. A30THBIE y100pEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrnocoObl MONTydYeHUs, (PU3HUECKUE U
xumudeckre cBoictBa. Dochuasl u dochun. Oxcuanl ¢ocdopa, ¢ochopHas
kuciaora u e€ comu. Ilpumenenue ¢ochopa u ero coemunenuii. dochopHbIe
yaoOpeHus.

Yrnepon, HaxoxJeHHE B OpUpoJie. AIOTPOINHbIE  MOIU(DUKAIINH.
dusnueckue W XUMHUUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOPa30BaHHBIX
yriepoaom. Oxcup yriaepona(ll), oxcun yrnepona(IV), yronabHas kuciora u e
coJii. AKTUBUPOBAHHBIN yroib, ancopOuus. DyiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOkH. [IpuMeHeHHe MPOCTHIX BEHIECTB, OOPA30BAHHBIX YTIEPOJOM, U €rO
COCIMHECHUM.

Kpemuuii. Haxoxaenue B mpupojie, cnocoObl MoiyyeHus, (U3UYecKue u
xumuueckue cpoiictBa. Oxcun kpemHus(1V), kpemMHueBasi KUCIOTa, CUIUKATHI.
[IpumeHeHne kpemHus u ero coequHeHui. CTEKII0, ero Moay4YeHue, BUAbl CTEKIIA.

[Tomoxxenne meramnoB B Ilepuoauueckon cucteMe XMMUYECKHUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS HJIEKTPOHHBIX O000JOYEeK aToMoB MeTtauioB. OOmue
¢uznyeckre cBoiicTBa MeTaioB. [IpuMeHeHue MeTaioB B OBITY M TEXHHUKE.
CruiaBbl METaJIOB.

DONEeKTPOXUMUYECKUN psifi HampsikeHuid MetawioB. OOmme  crnocoObl
MOJTy4YEHUS METaJIOB: TUAPOMETAILTYPI U, MMUPOMETAJLTYPrusl,
anexkrpometamtyprusi. [lonstue o xoppos3uu metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mas xapakrepuctuka MmetauioB [A-rpymnmer [lepuoandeckoit cucTembl
XUMUYECKUX 73JieMeHTOB. HaTpuili u kamwmii: mnonyudeHue, ¢QuU3MYECKUE U
XUMHYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHEHUMN.

O6mas xapakrepuctuka MmetawioB [IA-rpynmnel [lepuoandeckoil cuctemsl
XUMUYECKUX 7JJIEMEHTOB. MarHuii u Kajblui: noyydyeHue, (U3MYECKHe U
XUMHYECKHE CBOWCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB U HMX COCIUHEHMUI.
KéctkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS.



AJIOMUHUN: TTOTy4YeHHe, PU3ndeckue 1 XuMUYeCKUE CBOMCTBA, MPUMEHEHHE
MPOCTOr0 BEIIECTBA U €ro coeauHeHud. AmdoTepHble CBOWCTBA OKCHAA U
TUAPOKCHIA ATFOMUHHUS, TUAPOKCOKOMIUJIEKCHI aJTFOMUHHSL.

OO6masi  XapakTepuCTUKa MeETAIoB To0ouHbix noarpynmn  (b-rpymm)
[Tepuonruueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB.

Ou3NYeCKne U XMMAYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCHUIIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatrsl u AUXpOMATHI, HUX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHue Xpoma.

Ou3nyecKkue W XHMHUYECKHE CBOMCTBA MapraHla H €ro COCIMHEHHUM.
Baxnenimue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua(VII). Ilepmanranat kaiusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

Ou3nYeCcKue U XMMUYECKHE CBOMCTBA JKeje3a U ero coeauHeHuil. OKCumsl,
ruapokcuabl u conu xkeneza(ll) u xxeneza(lll). [lonyuenue u npuMeHeHUE xele3a
U €TO CIUJIABOB.

Pu3nYeCcKue U XMMAYECKHE CBOMCTBA MeIH U €€ coeaquHeHui. [lonydyenue n
MIPUMEHEHHUE MEJIU U €€ COCIUHEHUMN.

[uuk: nomydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOWCTBA OKCHJIA ¥ TUJIPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI [IUHKA. [I[pumenenue
IIUHKA U €r0 COCIUHEHUH.

DKCINEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MNPEBpaALlCHUMN:
u3yueHue oO0paslloB HEMETAIJIOB, ropeHue cepnl, docdopa, xeneza, MarHus B
KUCJIOPOJIe, HW3YUYCHHE KOJUIEKIMU «MeTamnpl W CIUIaBbl», B3aUMOJICHUCTBUE
IIEJIOYHBIX U IeJI0YHO3EMEJIbHBIX METAJJIOB C BOJON (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA U XKeJe3a C PACTBOPAMHU KHUCIOT U
1IETI0Y€EH, KAYECTBEHHBIE PEAKIIUM Ha HEOPTraHMYECKHE aHMOHBI, KATUOH BOJAOPOa
M KAaTHOHBbl METAJUIOB, B3aWUMOJECHCTBUE THAPOKCUIOB ATIOMUHUS WU LUHKA C
pacTBOpamMu KHCJIOT U ILIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 MO TeMaMm
«l"anmorens», «Cepa u e€ coeauHeHUs», «A30T U (hochop M UX COCAUHEHUS,
«MeTanbl TJIaBHBIX NOATPYIID», «MeTamibl MOOOYHBIX TOATPYIII.

XuUMUA U KU3Hb.

Ponp xumMun B o0ecrieueH yCTOMYMBOIO pa3BUTHS uenoBeuecTBa. [lonstue
O HAy4HbIX METOJAaX I[IO3HAHUS M METOAOJIOTMA HAYYHOIO HCCIEAOBAHUS.
HayuHble mpuHIMIIBEI OpraHrU3aliil XMMUYECKOTO IPOU3BOACTBA. [IpoMbIIITIEHHbBIE
CrocoObl MOTYYEHHUs BaXXHEUIIUX BellecTB (Ha mMpUMepe MPOU3BOJICTBA aMMHUAKA,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpoMbITIIEHHBIE CIOCOOBI TOJIYYEHUsI METAUIOB U
CIUIaBOB. XUMMYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelbl U €ro IOCIEICTBUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumuss u 310poBbe 4yenmoBeka. JlekapcTtBeHHble cpencrtBa.  [IpaBuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMuM B pa3BUTUU MEIULIUHBI.



XuMusi TUIIM: OCHOBHBIE KOMIIOHEHTBI, MUIEBbIe N00aBku. Poib xumuu B
o0ecrieyeHUu MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuiia
0€30MacHOr0 UCIOJIb30BAHUSl TPENapaToB OBITOBOW XHMHU B TOBCEIHEBHOU
KU3HU.

XuMusi B CTPOUTENHCTBE: BAXKHEUIIINE CTPOUTENIbHbIE MaTepHuaibl (LIEMEHT,
OeToH).

XuMus B CEIbCKOM X035icTBe. OpraHndyeckre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHBIE KOHCTPYKIHOHHBIE MaTepHaibl, KPACKH, CTEKJIO, KEpamuKa.
Marepuainsl 11 3JIeKTpOHUKU. HaHOTEXHOIOTHM.

Pacuérnbie 3anaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIUUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YacTBYIOUIMX B PEAKI[MU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMU, €CIU OJHO U3
BEILIECTB MMEET NpuMecH, macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OAHO M3 BEHIECTB JAHO B BHUAE pPacTBOpa C OINPEACIEHHOU
MacCOBOM JOJIEd pPACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM M MOJIIPHOM
KOHIIEHTpPAIIMM BEIIECTBA B pPAcTBOpPE, [OJIM BBIXOJAa MPOAYKTAa PEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

Mexrpe1MeTHBIE CBA3U.

Peanuzanusa  MeXnpeAMETHBIX  CBsA3ed MpU  H3y4eHUH  oOmel wu
HEOpraHU4eCcKorM Xxumuu B 11 Kiacce OCyIIECTBISETCA Yepe3 MCIOIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHSITUH, IPUHSATHIX B OTACIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAyUYHbIE TOHITHS: SBJICHUE, HAYUYHbIN (akT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, KIacCU(PUKAIUsS, MePUOIUIHOCTh, HAOIIOJECHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICJIMPOBAHUE.

dusuka: Marepus, MHUKPOMHUD, MAKpPOMHUpP, aTOM, D3JIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHb,
BEILIECTBO, TeJIO, O0BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, WJCaNbHBIMA Ta3,
(buznyecKkre BeIUYMHBI, €AUHUIBI U3MEPEHUS, CKOPOCTh, IHEPTHUsI, Macca.

buonorus: knetka, opranusM, 3KocucTemMa, onocdepa, MeTab0IM3M, MAKPO-
U MUKPO3JIEMEHTHI, OCJIKH, KUPbI, YTIEBOAbI, HYKIIEMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
peCypchl.

TexHonorus: XuMU4YecKas MPOMBIIUIEHHOCTb, METAJUIYPIrUsi, CTPOUTEIbHBIE
MaTepHUaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
(dhapmarieBTHYECKAS MPOMBIIIJIEHHOCTD, MIPOU3BOACTBO KOCMETUYECKHUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCpUAJIOB, JJICKTPOHHAsA
MMPOMBIINIJICHHOCTh, HAHOTCXHOJIOI'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUHN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

B COOTBETCTBUM C CHCTEMHO-IESITEIHLHOCTHBIM TMOJXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS MpeaMeTa «XHMHs» Ha YpPOBHE CPEIHErO
oO1iero o0pa3oBaHUsl BBIACICHBl CIEAYIOIIME COCTABIISIIOIINE: OCO3HAHHUE
OOy4arolUMHUCSl POCCUMCKON TpaKJaHCKOM MJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/ICTICHUIO; HAIMUYUE MOTUBAIINU K
0Oy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMM M HOpPMaMU TIOBEACHUS, HalU4yue
MPaBOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhl; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
KU3HEHHBIC TUIAHBbI.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUSD OTPaXaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEIbHOW M MPAKTUYECKOU JIESITEIHLHOCTU
o0yyJaroluxcs B Mpolecce peain3alnuu 00pa3oBaTesIbHON JIESITEIbHOCTH.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHSD OTPaXaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEIbHOW M MPAKTUYECKOU JIESITEIHLHOCTU
oOyyaromuxcs B MpoIEcce peanu3anur o0pa3oBaTEIbHON JEATEIIbHOCTH, B TOM
YuCJie B YaCTH:

1) rpaskaIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXKEHHUSI K 3aKOHY U ITPaBOIMOPSIAKY;

MpEACTaBICHUS O COLMAIbHBIX HOPMax M TMpaBUIAX MEXKIUYHOCTHBIX
OTHOIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHWH YYEOHBIX U MO3HABATENbHBIX 3aJ/1a4, BBIOIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATH MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOU €SI TEILHOCTH;

2) NaTPUOTUYECKOTO BOCIIUTAHMS:

IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY M HAay4yHOMY HaCIEIUIO
OTCYECTBCHHON XHMMH;

YBOXEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
NPUWIOKEHHUS] XUMHM, OCO3HAHMSI TOTO, YTO JAHHbIE HAYKH €CTh pe3yjbTar
JUINTENIbHBIX ~ HAOJIOACHUM, KPOMOTJIMBBIX  JIKCIEPUMEHTAIbHBIX  MOUCKOB,
MOCTOSIHHOTO TPYy/Aa YUYEHBIX U NPAKTUKOB,;



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIOIIEM
aHanu3e MH(OpMAIMU O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIEHUBATH CUTYAIH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH ¢
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmMupoBaHNS KYJbTYPHI 310POBbS:

MOHUMAaHMS 1IEHHOCTEW 30poBOro U 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJIUMOCTU OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJitoicHUs1 TpaBUil 0Oe30MacHOro oOpallleHHs C BELIeCTBAaMU B OBITY,
MOBCETHEBHOM KU3HH, B TPYIOBOU JI€ATEIILHOCTH;

MOHUMAHMSI 1IEHHOCTH TPaBUJ HWHJIUBUAYAIbHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIMIX, YTPOXKAIOIIUX 3/J0POBBIO U KU3HU JIOJIEH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOI0 BOCTIUTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4e€OHO-HCCIEA0BATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUx BHAAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B pPEIICHUH MPAKTUYECKUX 3ajay
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEIO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO0 Mpodeccuid pa3iuyHOro pojaa, B TOM
YKCJie HA OCHOBE MPUMEHEHHUsS TPEAMETHBIX 3HAaHUM M0 XUMUH;

YBaXKEHHUS K TPYY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYATbHOM TpaeKTOpUU
oOpaszoBaHus, Oyaymied npodeccu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U
norpedHoCcTeN 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS :

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K NPHUPOJE KaK HCTOYHUKY
CYIIIECTBOBAHMSI )KU3HU HA 3eMJIE;

MOHUMAHHS TJIO0ATBLHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEJIbl;



OCO3HAHUS HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pELICHUS] BOIPOCOB PAMOHAIIBHOTO MPUPOJOIOIb30BAHUS;

AKTUBHOTO HENPUATUA JICUCTBUM, NPUHOCAIIMX BPEH  OKPYKaAOUIEH
MPUPOJIHON cpeJlie, YMEHUsl MPOrHO3UPOBATH HEOJArONMPUSTHBIE SKOJOTHYECKUE
MOCEICTBUS MPEANPUHUMAEMBIX JEUCTBUMN U MTPEJOTBPAILATh UX;

HaJIMYUSI Pa3BUTOTO SKOJOTMYECKOTO MBILIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OnbITa NEATENbHOCTH JKOJIOTUYECKON HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUU
xemooOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH{ U OOLIECTBEHHOM MPAKTUKHU;

MOHUMAaHMS cHelU(UKH XWMHU KakK HayKd, OCO3HaHUA €€ poju B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUMU IEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
UMBWIK3ALUMAU: B €€ TyMaHUCTUYECKOM HANPABICHHOCTA W BAXXKHOM pPOJU B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KyJIbTYpbl, B PELICHUH TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHUS UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBONA U DKOJIOTHYECKOM 0€30MaCHOCTH, B PA3BUTHH MEIUILIMHBI, 00CCIICUCHUN
YCJIOBUH YCHENIHOTO TPYJa U SKOJOTHUECKU KOMGMOPTHOM KU3HU Ka)JAO0TO 4jIeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCHOJIb30BaTh
MOJIy4yaeMble 3HAHUS JIJIsl aHalu3a U OOBSCHEHUS SIBICHUM OKpPYX AIIIETo MHUpa U
MPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HMEIOUIUXCA JAHHBIX C 1EJIbI0 MOJTYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
pelieHus npoodyieM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

WHTEpECca K MNO3HAHUIO, UCCIIEIOBATENBCKOM IESITEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY  OOpa3oBaHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU MO XHUMHUU B
COOTBETCTBUH C KM3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3nyHbIX chepax npodhecCHOHATBHOU
NEATETBHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yabTaThl OCBOEHHMS MPOTPAMMBI [0 XUMHUHU HAa YPOBHE
cpeaHero oo1ero oopa3oBaHus BKIOYAIOT:

3HAYUMBbIE ISt dhopmupoBaHus MHPOBO33PEHUS oOyyaromuxcst
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIE MOHSITHUS, OTpakarolue
LETIOCTHOCTh HAy4YHOW KapTUHbI MHUpa U crnenuduKy MEeTOJOB IO3HAHMUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIIeCcC, CUCTEMa, Hay4YHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleJ0BaHue, HAOMI0ICHUE, U3BMEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE yueOHbIE JeUCTBUs (MO3HABAaTEeIbHbIE, KOMMYHHKATUBHEIE,

pEryJIATUBHBIE), o0ecrnieurBaroIINe dbopmupoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH U COLIMAJIBHON KOMIIETEHIIMU 00yYarolnXcs;
CIIOCOOHOCTD oOyyaromuxcst HCIIOJIb30BATh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHHUBEPCAJIbHbIE y4eOHbIE
JEUCTBUS B ITIO3HABATEILHOU U COLIMAJIBHOM IPAKTUKE.

MeranpeaMeTHbIe Pe3yabTaTbl OTPAXKAIOT OBJAAECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETrYJATUBHBIMU
JEUCTBUSMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAIbHbIE YUeOHbIE JeiicTBUSA

1) 6a3oBbIe JJOrHYECKHE TEHCTBHS:

CaMOCTOSITETbHO  (OPMYIMPOBATH U aKTyaJIM3UpPOBaThH  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh eI JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUH MX
JOCTUKEHUS, COOTHOCUTh PE3YJIbTATHI AEATECIBHOCTH C MMOCTABICHHBIMU LEIAMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUK NPUEMBI JIOTUYECKOTO MBIILJICHUS:
BBIJICJIATh XAPAKTEPHBIE MPU3HAKU MOHSATUM M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHATHS JJisl OOBSICHEHUS OTIIENbHBIX (PAKTOB U
SIBJICHMU;

BHIOMpATh OCHOBAaHUS M KPUTEPUU I KIacCU(HUKAIIMK BEIIECTB U
XAMHAYECKUX PEAKIIUU;

YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHE PACCYXJIECHUS (MHIAYKTUBHbBIE, JEAYKTHUBHBIE, IO
aQHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PacCMaTPUBACMbBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHA CHUMBOJINYECKUE
(3HAKOBBIC) MOJICIH, TPEOOPA30BLIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUYSCKUU
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHuYeckas ¢Gopmylia, ypaBHEHHE XUMHUYECKOU



peakiMu — MpHU PEIICHUU Y4YeOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh HAa3BaHHbBIE MOJEIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUU.

2) 6a3oBbIe HCCIEA0BATEIbCKHE ACCTBUSA:

BIIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMSI BEIIECTB U XUMHUYECKHUX
peaKLum;

(dhopmynHpoBaTh ENH U 3aa4K UCCIEI0BAHUS, UCTIOIB30BaTh MOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAue€CTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI /i1 (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BIIQJIETh HABBIKAMHU CAMOCTOATENILHOTO IUTAHUPOBAHUSL W MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0JaTh 32 XOJ0M
MpoIIecCa, CaMOCTOATENIBHO MPOrHO3UPOBATh €ro pe3yJibTar, (POopMyJIUpOBaTh
000011IeHNS U BBIBOAbBI OTHOCUTEIBHO JJOCTOBEPHOCTHU PE3YIbTATOB MCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIEIAHHON padoTe;

npuoOpeTarh ONBIT YYEHUUECKOM UCCNENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajlad, MPUMEHEHUIO Pa3IU4YHBIX
METOJIOB MTO3HAHMUSI.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HUCTOYHMKAX HWHPoOpMauuu (HAy4YHO-
MONyJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIep>KaHMs, CIPABOYHbIE MOCOOU,
pecypcbl MHTEpHETa), aHATM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BUAOB U (POpM
MpeACTaBICHUS, KPUTUUYECKHU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

(dbopmMyIHpoBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU MOUCKE U
orObope wuHpOpMaAlMK, HEOOXOAUMOW ISl  BBINOJHEHUS YYEOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMbIT HCMOIB30BaHUSA HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYI0  (GOpMYy  TIpEACTaBICHUS
uHopMmainu (cxemsl, rpaduKu, AUArpamMMbl, TaOJIULIbI, PUCYHKU U JIPYTUE);

UCIOIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa Npu padoTre C
XUMUYECKOW uH(OpMalKeil: NpUMEHSATh MeEXNpeaMeTHble ((dusuyeckue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIBI, (OpMYJibl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TIAJIHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHLIC yqeﬁﬂme I[eﬁCTBHﬁ:



3a/1aBaTh BOMPOCHKI MO CYHIECTBY 00CYK/1aeMOIl TEMBI B X0JI€ TUaJIora U/Uin
JIMCKYCCHH, BBICKA3bIBaTh UJIeU, POPMYIUPOBATH CBOU MPE/JI0KEHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TIPEAJIOAKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALlMEN PE3YJIbTATOB IO3HABATEIBHOW ESITEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO WJIK COBMECTHO CO CBEPCTHUKAMM IIPY BBHINIOJIHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro npoekTa, u (hOpMyJIHpOBaTh BHIBOIbI
[0 pe3yibTaraM MNPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NO3ULHMMU B
X0J1e 00CYX/IeHUsI U 0OMEHAa MHEHUSIMH.

PerHﬂTI/IBHLIe YHUBEPCAJIbHLIC yqeﬁﬂme I[CﬁCTBPISI:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATENIbHYIO
NeSATeNbHOCTh, Ompenensis €€ Lead M 3aJauyd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOJUMOCTU KOPPEKTHUPOBATH MpeIjiaraéMblii ajiropuT™M JEUCTBUM TpHU
BBINIOJJHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaubOoJjee
3¢ (exTUBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM TMOJYyYEHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMHUYECKHUX PEaKLHUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIHPHOCTH Ha OCHOBE CaMOaHauu3a |
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHH Ha YTITyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHero o01ero oOpa3oBaHUs BKIIOYAIOT crelruduueckue
TS ya9eOHOTo mpeameTa « XUMUsD HaydHbIe 3HAHUS, yMEHHS U CTIOCOOBI IEHCTBUH
110 OCBOCHHIO, MHTEPIIPETAIIMH U MPEOoOpa30BaHUIO 3HAHHMM, BHUJIBI JACATCILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHWS W MPUMEHCHUIO 3HAHWW B PA3JIMYHBIX yUEOHBIX
CUTYaIUsX, a TAKXKE B PEaJTbHBIX KU3HCHHBIX CUTYyAIlUSIX, CBI3aHHBIX ¢ XUMHUCH. B
mporpaMMe M0 XHWMHH TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
H3YUYCHUS.

10 KUIIACC

[IpenmeTHbIe pe3ynapTaTbl OCBOCHHS Kypca «Opranudeckas XUMUS»
OTPAXKaKoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE€ M 3HAYEHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJIi B 00ECIEYEHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTMYECKOM, SHEPreTUYECKON U



MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HUCTOYHHUKOB SHEPIUH, B o0ecrieuyeHun palMOHAIBHOTO
IPUPOAOIIOIB30BaHNsA, B (POPMHUPOBAHUM MHUPOBO33PEHUS MU OOIIEH KyJbTypbl
YeJIOBEKa, a TaKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0pOBbIO ¥ IPUPOJIHOM CPELIE;

BJIAJ€HUE  CHUCTEMOW  XUMHUYECKUX  3HAHMHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolue MOHATUSA — XUMHUYECKUI JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs
o0ojouka aroma, S-, p-, d-aTOMHBIE OpOUTaNM, OCHOBHOE U BO30YXXIEHHOE
COCTOSIHUSI aToma, TruUOpuau3aIusi AaTOMHBIX oOpOuTanel, HOH, MOJEKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKUCICHHS, XUMHYECKasi CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIM O0BEM, YTIIEPOHBIN CKeNeT, (PyHKIMOHATbHAS
rpynna, pajgdkain, CTPYKTypHble (opmyibl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIE), HM30MEpUs CTPYKTYypHass M MpPOCTPAaHCTBEHHas (reoMeTpuueckas,
ONTHUYECKAs), H30MEpPbI, T'OMOJOTMYECKUA psANl, TOMOJOTH, YIJIEBOAOPOBI,
KHCIIOPOA- U a30TCOJAEPKAIIUE OPraHUYeCKUE COEIUHEHUs, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXpPaHEHUS
M TpEeBpalleHUs] SHEPIMM NpPU XUMUYECKHX peaKlMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUEe B OCHOBE
MOHUMAaHUSI TPUYUHHOCTU U CUCTEMHOCTH XMMHYECKHX SIBIICHUU; MPEICTaBICHUS
0 MEXaHU3MaX XHWMHYECKHMX pEeaKIHUil, TePMOJAMHAMHYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYHI aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIi 3 dekrtol, opuentanTsl [ u Il pona);
(dakTororuyeckue CBEACHHUS O CBOICTBaxX, COCTaBe, MOJYyYEHHH U O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEUIIUX OpPraHUYECKUX BEUIECTB B OBITY M MPaKTUYECKOH
JESATENbHOCTH  4YeJlOBEeKa, OOUIMX  Hay4YHbIX MPUHLMNAX  XUMHUYECKOTO
MPOU3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOIA, TepepaboTKu HePTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHH,
yCTaHaBJIMBAaTh UX B3aMMOCBSA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHUS NpPU
ONKMCAHUH COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECIMHEHUN;

c(hOpMUPOBAHHOCTb YMEHHUII:

UCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JJIi COCTaBJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYI OPraHUYECKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEaKLHUA U pacKpbIBaTh UX CYIIHOCTH:
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKIUil  HOCPEIACTBOM  COCTABIICHHMS
AJIEKTPOHHOTO OajaHca »dTUX peakiuil, peakuil HOHHOro oOMeHa MyTEM
COCTAaBJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUN;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WIUTFOCTPALUU
X XUMUYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUMN: yCTAHABIMBATh MPUHAIEKHOCTh M3yYEHHBIX
OpraHWYeCKUX BEHIECTB IO HUX COCTaBY U CTPOCHUIO K ONPEeNIEHHOMY
KJlaccy/Tpynne COeIMHEHUM, JaBaTh UM Ha3BaHUS IO CHUCTEMATHYECKOU
HomeHknarype (IUPAC) u npuBOAUTH TPUBHAIIBHBIE HA3BaHMS MJIA OTACIBHBIX
MpEeACTAaBUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, AlleTHJICH, TOIYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (eHos, ¢opManbaeTui, alneTalblAeruja, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, CTEapUHOBAs, OJICUHOBAsA, MAJIbMUTUHOBAS KUCJIOTHI,
[JIMIUH, aJlaHuH, MajabTo3a, (PpyKTO3a, aHWUJIWH, JTUBUHWI, U30TIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(hOpMUPOBAHHOCTh YMEHUSI OMNpENENATh BUJ XHUMHUYECKON CBSI3M B
OpraHUYECKUX COCAUHEHUSX (KOBaJlCHTHasT M HWOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH TMOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa mist 00bsICHEHUS! 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMIl  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nyeckue M XUMHUYECKHE CBOWMCTBA THUIMYHBIX MPEICTABUTENICH pa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: aJKAHOB, [IUKIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
AJKWHOB, apPOMAaTHUYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, albJCTH/IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOSTUHEHUIN U
aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, TU- M TOJHCAXapUIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBS3b  MEXAYy HHUMH  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIHil C UCIOIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUSI TOJTBEPKJIaTh HA KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHUYECKUX COCAUHEHUN OT
KpaTHOCTU U THUIMA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
ChIpbsi (He(dTh, MNPUPOAHBIM Ta3, Yyrojb), CHOOCOOBI €ro nepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB NepepadoTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CUCTEMON 3HAHUM O E€CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUHU, MOJCIIUPOBAHUM, SKCIIEPUMEHTE
(peaJibHOM U MBICIICHHOM ) U YMEHUS TPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAHHOCTH YMEHUS MPUMEHSTh OCHOBHBIE omieparumn
MBICIIUTEIIPHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O00O0OIIeHHE,



CHUCTEMATHU3ALNIO, BBISIBIICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€M — ST U3YUYCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0oJiee OCO3HAaHHOTO TMOHUMAHHUS CYIIHOCTH MaTepUaJbHOrO0 EIUHCTBA MHUPA,
UCIIOIb30BaTh CUCTEMHBIE 3HAHUSA MO OPTraHUYECKON XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUSA SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOTY;

c(hOpMUPOBAHHOCTh yYMEHHM: MPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUYECKUX PEAKIM C UCIOIb30BaHUEM (PUBHUECKUX
BEJIMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOUIUX
BEILIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHl 10 HAXOXKICHUIO XUMHYECKOU
(dbopmyJibl BEHIECTBA MO HU3BECTHBIM MACCOBBIM JIOISIM XHUMHUYECKHX JJIEMEHTOB,
MPOYKTaM CrOpaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHM: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3UIMH  SKOJOTMYEeCKOM  O€30MacHOCTH  MOCIEACTBUS ~ OBITOBOM U
MPOU3BOACTBEHHON JIESATEIbHOCTH 4YEJOBEKa, CBA3aHHOM C MepepaboTKOU
BEIIECTB, UCMOJIb30BAThH MOJYUYECHHBIE 3HAHUS JJIsl IPUHATHSI TPAMOTHBIX PELICHUM
po0JieM B CUTYyaIUsIX, CBI3aHHbBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSTENBHO MIAHUPOBATh U TPOBOJUTH
XUMUYECKUI SKCINEPUMEHT (MOJIyYEeHHE M HW3YUYEHHE CBOMCTB OpPraHUYeCKHUX
BEIIECTB, KAYECTBECHHBIC pPEAKIMU YIJIEBOAOPOJOB pA3JIUYHBIX KIACCOB U
KUCJIOPOJCOCPKAIINX OPraHUYECKUX BEUIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 MO PACMO3HABAHUIO OPraHUYECKUX BELIECTB) C COOJIIOJACHUEM MPaBUII
O0e3zomacHoro oOpamieHusi ¢ BellecTBaMU M J1a0OpaTOpHBIM 000OPYJOBaHHUEM,
dbopmynupoBaTh 1€Jb HWCCIEIOBaHUS, TMPEJACTABISITh B pa3iudHOn (opme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUII:

coOJII01aTh MpaBUiIa SKOJIOTHYECKU 1EIeCO00pa3HOT0 MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEAX COXPAHEHUS CBOErO 3J0POBbs, OKPYKarOIIEH
MIPUPOTHOMN Cpelibl U JOCTUKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JCWCTBUS HA MKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, NOHMUMAs cMbIci nokaszarens [11K;

aHAJM3UPOBATH I1€JIECOO0PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IIEJICHAPABICHHBIA MOUCK
XUMUYECKOU MH(GOpPMALIMK B PA3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
auTepaTypa, cpeicTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KPUTHIECKU
aHAJM3UPOBATH XMMUUYECKYI0 MH(pOpMaIUIO, niepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MOCTABICHHON Y4eOHOM 3a/1auei.



11 KUIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOIass u HeopraHudeckas
XUMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SBJIEHUM HOPUPOABI, O MECTE M 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJIi B 00ECIEYEHUU YCTONYMBOTO
pa3BUTHA, B pEUICHUU MTPOOJEM SKOJOTHUECKOM, SHEPreTUYECKOM U MHUIIEBOU
0€30MacHOCTHU, B Pa3BUTUU MEJUIIUHBI, CO3JIaHUM HOBBIX MaTEPHUATIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUECHHM PAlMOHAIBLHOTO MPUPOJOIOIL30BaHUs, B
dbopMUpPOBAaHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYphl 4YelOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbI0 M MPUPOIHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XHUMHUYSCKMX  3HAHWHM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHS — XUMHUYECKHH OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIBI, JICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUSI aToOMa, TUOpUAM3AlMS aTOMHBIX OpOUTalield, HOH,
MOJICKYJIa, BaJIGHTHOCTh, DJICKTPOOTPUIATEILHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, WOHHAS, METaJUIMYeCKasi, BOJOPOJIHAS),
KPUCTAIUNTMYECKAsl PENmI€TKa, XUMHUYECKas pEaKIus, pacTBOpP, JJICKTPOJIHTHI,
HEDAJICKTPOIUTHI, AJICKTPOJIUTHYECKAsT JIUCCOIMAINS, CTEMEeHb IHUCCOIHAINY,
BOJOPOJHBIN TIOKa3aTelb, OKHCIHUTENIb, BOCCTAHOBHUTENb, TEIIOBOU AddexT
XUMHUYECKOW Peakiid, CKOPOCTh XMMHYECKOW pPeaklii, XUMHUECKOE PABHOBECHC;
TEOPUH W 3aKOHBI (TEOPHS DIICKTPOJMTHYCCKOW THUCCOIUAINHU, TEPHOIUICCKUN
3akoH [[.1. MeHnueneeBa, 3aKOH COXpaHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBPAIICHUS SHEPTUH TIPH XUMHUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BCIIECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYCCKUN SI3BIK
XUMHH, MHPOBO33PEHUYCCKNE 3HAHWA, JIGKAIIUE B OCHOBE TIOHMMAHUS
MPUYUHHOCTH M CHUCTEMHOCTH  XMUMHUYECKUX  SIBJICHHH,;  COBPEMCHHBIC
MPEJICTABIICHUS O CTPOCHWM BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM yPOBHSX; TPEJACTABICHUS O MEXaHU3MaX XHUMHYECKHUX
peaknuii, TEPMOJAMHAMHYECCKUX W  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUS, O XUMHUYECKOM DPABHOBECHH, PAcCTBOpPAX M JUCIEPCHBIX CHCTEMaX;
(aKTOIOTUYECKHUE CBEICHHUS O CBOMCTBAaX, COCTaBe, IMOJIYYECHUU W 0OE30MaCHOM
WCITOJIb30BAaHUU BAKHEHIIMX HEOPTAaHMYECKUX BEIIECCTB B OBITY M MPAKTUYECKON
NEATENBbHOCTH  YEJOBEKa, OONIMX  HAYYHBIX  TPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEpHBbIC MPU3HAKU TOHSITHH,
YCTaHABIMBATh UX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE TIOHATHS TPU
ONMMCAaHUN HEOPTaHNYCCKHUX BEIIECTB U UX IPEBPAICHUI;



c()OPMHPOBAHHOCTh YMEHHS MCHOJIb30BATh XWMHYECKYI) CHMBOJIUKY IS
cocTaBlieHUs (GOpMyJd BELIECTB M  YPAaBHEHHUHW XHMMHUYECKHX  PpEaKIui,
cuctematnieckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3U (KOBaJEHTHas,
WOHHAsl, MeTaJyInyeckas, BOJOpPOAHAs), THUIl KPUCTAJUIMYECKOW PEIIETKU
KOHKPETHOT'O BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XUMHMUYECKOW CBA3M W THUIA KPUCTAUIMUECKOW pEMIETKU, OOMEHHBIH U
JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ YMEHHWI:  KJacCU(PUIMPOBAaTh:  HEOPraHUYECKHE
BEIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUH 110 Pa3JIMYHbIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrouydx BEHIECTB, TEIIOBOMY 3(PGeKTy peakiuu, U3MEHEHUIO
CTENEHEl OKHCIEHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa U
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH ISl KIIaCCHU(PUKALIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(OpMHPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
N. MeHnaeneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILY0, OOBSICHUTEIbHYIO
Y IPOrHOCTUYECKYIO (PYHKIUY;

c()OPMHUPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3SJIEKTPOHHOE CTPOECHHE
aTOMOB M HOHOB XMMHYECKMX DJJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOAOB
Ilepuonnueckonn  cucremsl  JI.MI.  MeHnneneeBa,  HUCHONb3ys  MOHATHUSA
«3HEPreTHYECKUE YPOBHU», «IHEPreTHUECKUE MOJYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaIN», «OCHOBHOE MU BO30YXKIEHHOE HSHEPreTUYECKUE COCTOSHHUS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XMMHYECKHX AJIEMEHTOB U HX
coequHeHuM Mno mnepuojgaM u rpynnam Ilepuommueckon cucremsr /. M.
MeHnpneneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIUE
XUMUAYECKME  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IOATBEPXKIATh
CYILLIECTBOBAHHE TE€HETUYECKON CBSI3M MEXIy HEOPraHWYECKUMHU BEIIECTBAMH C
ITIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINM;

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBAaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUUN MOCPEACTBOM COCTABIICHMS AJIEKTPOHHOrO OajaHca
ATUX peaklui; peakluii MOHHOro OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpPalIEHHBbIX  MOHHBIX  YPaBHEHUM;  peaKkUuWd  TUAPOJIN3a;  pPEaKUUi
KOMILJIEKCO00pa30BaHusl (Ha MpUMEPE T’HIPOKCOKOMIIEKCOB [IMHKA U aJTFOMUHUA);



c()OPMHUPOBAHHOCTh YMEHUSI OOBSACHATh 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHYECKUX PEAKIU ¢ Yy4E€TOM HMX DHEPreTHUECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMHMUYECKOM pEakUuud B 3aBHCHUMOCTU OT pPa3juyHbIX
(akToOpoB, a TAK)KE XapakTep CMELIEHUSI XUMUYECKOTO PAaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jaeiicTBuil (mpunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaThb XUMUYECKHE PpPEaAKIUH,
JeXallue B OCHOBE NPOMBIIUIEHHOTO IMOJYyYEHUS CEpHOW KHUCIOTHI, aMMHUAKa,
oOlue HayyHble MPUHLMIBI XUMHYECKUX IPOU3BOJICTB; LEIECOOOPA3HOCTD
NPUMEHEHUS HEOPTraHWMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUs1 COOTHOLIEHUS] PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAyYHOTrO
MO3HAHUS SIBICHUM MpUPOJbl — HaOMIOEHUE, H3MEPEHHE, MOJIEIUPOBAHUE,
HKCIEPUMEHT (peajbHbI U MBICIICHHBIH ), HCMIONB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHSATH 3TU 3HAHUS MPU SKCIIEPUMEHTAILHOM UCCIIEJOBAHUN BEIIECTB
U s OOBSCHEHUS XUMHUYECKHX SBICHHH, MMEIOIIUX MECTO B TPHUPOJE,
MPAKTUYECKOM JESITENIbBHOCTH YeJIOBEKAa U B TIOBCETHEBHOW KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISIBISATH B3aMMOCBS3b XUMHUYECKUX 3HAHHN C
MNOHATUSMU U TIPEACTABICHUSMHU APYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ OCO3HAHHOI'O IOHUMAHUS MATEPUATIBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHHUSI MPOBOAWTH PACUETBl: C HCIOJIB30BAHHEM
MOHATUN «MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJIIPHAS KOHLEHTPALIUS»;
Macchl BeUIECTBA WM 00bEMA rasza 1o M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
WM 00bEMY OJHOTO M3 YYACTBYIOLIMX B PEAKLMHU BEIIECTB; TEIJIOBOro 3¢ dexra
peaklny; 3HAYEHUs BOJOPOJHOIO MOKa3aTess pacTBOPOB KHUCIOT M LIENOYEH ¢
WM3BECTHOW CTEMEHBIO JUCCOIMAIMU; Macchl (00bEMa, KOJWYECTBA BEIECTBA)
MPOJYKTa PEAKIUH, €CIM OJHO M3 HCXOJHBIX BEIIECTB JAHO B BHUJE pacTBOpa C
Onpe/IeIEHHOW MacCOBOM 0Jiel pacTBOPEHHOTO BEIlECTBA WM JaHO B U30BITKE
(MuMeeT mpUMECH); JOJM BbIXOJA MPOAYKTa peakluH; OOBEMHBIX OTHOIIECHUI
ra3os;

c(OPMHPOBAHHOCTh YMEHHIl: CaMOCTOATENIbHO IUIAHUPOBATh U IMPOBOJIHTH
XUMUYECKUI  JKCNEepUMEHT  (MPOBEIEHHE  peakuid  HOHHOTO  OOMEHa,
MOJTBEPKACHUE KAaUECTBEHHOI0 COCTaBa HEOPTraHUYECKUX BEILECTB, ONpPEIEICHUE
Cpellbl PpacTBOPOB BEIIECTB C IOMOIIBIO HWHAMKATOPOB, HW3YYECHHE BIIUSAHHS
pa3nuuHbIX  (AaKTOPOB HAa  CKOPOCTh XHMHYECKOW pEeaKlHMH, pEIICHHE
DKCIEPUMEHTANBHBIX 3a7ad mo TemaM «Mertamiey u  «Hemertamns») ¢
coOroieHneM MpaBuil 6€301acHOro oOpalleHHsl C BEUIECTBaMU U Ja0OpaTOPHBIM
obopynoBanueM, GOpMyIUpOBaTH I1€b  HUCCIEAOBaHUS, NPEACTaBISATH B
paznu4HOi (QopMme pe3ynbTaThl 3KCIEPUMEHTA, aHAIM3UPOBATH M OLICHUBATH HX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHUI: COONIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocyaol u jaabopaTopHbIM 00OpyAOBaHHWEM, OOpalleHHsl C BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, YKOJIOTHYECKH I1€eCO00pa3HOro TMOBEACHUST B OBITY W TPYJI0OBOM
JEATENIbHOCTU B LIENSIX COXPAHEHMsSI CBOETO 3JI0POBBS, OKPYKArOUIEeH MPUPOTHON
cpeiabl M JIOCTUXKEHUS €€ YCTOMYMBOrO PAa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MBI ONpPEEIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMAas cMblici nmoka3zarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh II€JICHAPABICHHBIA MOUCK
XUMUYECKOU MHGOPMALIMK B PA3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
auTepaTypa, cpeacTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATh XMMUUYECKYI0 MH(pOpMaIUIO, niepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MOCTABICHHON y4eOHOM 3a/1auei.
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Hroro no pazaeny 35
Pa3zpnen 3. Kucaopoacoaep:xamnue opranudeckue coeJuHeHNsI
3.1 Cnuprel. ®enon 11 1 https://m.edsoo.ru/DIESC8B6J
KapOoHunbpHbIC COSTUHEHUS: AJTbICTH Bl U
3.2 keToHbl. KapOoHoBbIe kKucaoThl. ClI0KHBIE 21 1 https://m.edsoo.ru/FOH8K7A2K

s¢upsl. XKups



https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/F9H8K7A2K

33 VYrieBobl 9 https://m.edsoo.ru/DSR3M3LI9A
Hroro no pazneny 41
Pasnea 4. Azorcoaepskanue opraHu4ecKue coeJuHeHHs
4.1 AMuHBL. AMUHOKHUCIOTHL. benku 12 https://m.edsoo.ru/E7Q8X8U4S
Hroro no pazneny 12
Paszpnen S. BbicOKOMOJIEKY/ISIpHbIE COeIMHEHUA
5.1 BBICOKOMOIEKYIIAPHBIE COCIUHEHUS 6 https://m.edsoo0.ru/J6E3P2V3Q
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102
I[TPOTPAMME



https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KVIACC

HanmeHoBaHMe pa3jeioB U TeM

KoaunuyecTBOo 4acoB

JIeKTPOHHbBIE (LM(pPOBbIE)

Ne i/ KonTpoabubie | IIpakTnueckue
NpOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTuueckue 0OCHOBBI XUMHUHU
Crpoenue atoma. Ilepunoanueckuit
I1
1.1 SAROM M 1 CPHOITCORaT CHETEMA 9 https://m.edsoo.ru/L4USE4S7C
XUMHYECKUX 31eMeHToB /1. M.
MenneneeBa
Crpoenue BemectBa. MHOTOOOpa3ue
1.2 11 1 https://m.edso00.ru/S8TSV6KEC
BEIIECTB
1.3 XUMUYECKUE peaKuu 19 1 3 https://m.edsoo.ru/O8PIF6R4A
Hroro no pazaeny 39
Pasnen 2. Heopranuveckasi Xumusi
2.1 Hemertamns 31 1 3 https://m.edsoo.1ru/Z5C7TK4B6Z
2.2 Mertabl 23 1 2 https://m.edsoo.ru/S3L.2P4M9J
Hroro no pazaeny 54
Pa3znen 3. Xumus v :Ku3Hb
M X
3.1 CTOABT TIOSHAMIA B XHMIH. AMMILTH 9 https://m.eds00.ru/O9P8SO0Q1W
KU3Hb
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 2

I[TPOTPAMME



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W




IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckune
padoThI

Jara
U3YYeHUs

DJIeKTPOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Ipenmer u 3HaueHUE
OpraHU4eCKOM XUMHH,
MIPEJICTaBICHHE O MHOT000pa3uu
OPraHUYECKUX COCTUHEHUIN

https:/m.edsoo.ru/C9G2Z21V1U

DNEKTPOHHOE CTPOEHUE aTOMa
yriaepoaa (0OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUA).
BaneHTHbIE BO3MOXKHOCTH aToMa
yrieposa

https:/m.edsoo.ru/U5SU1S214Y

XHUMHUUecKas CBSI3b B
OpPTaHWYECKUX COCIMHCHHUSIX.
MexaHu3mMbl 00pa30BaHUs
KOBQJIEHTHOM CBSI3H, CIIOCOOLI
pa3pbiBa CBS3EM

https://m.edsoo.ru/O8VIK1Y9U

Teopust CTpOEHHUSI OPraHUYECKUX
coequHenuit A. M. bytneposa

https:/m.edsoo.ru/YOP7N2R2B

Bunel n3omepun: cTpykTypHas,
IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE
3 QEKTH B MOJEKYIax
OPraHUYECKUX COCTUHEHUIN

https:/m.edsoo.ru/F4H4M4M3S

[Ipencrasienne o KiIaccuuKamu
A CUCTEMATUUECKAS

https:/m.edsoo.ru/T1 Y4AKOM6N



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/T1Y4K9M6N

HomeHknarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peaxiuii B
OPraHU4eCKON XUMHUH

https:/m.edsoo.ru/R2R1A5J01

CucreMmaruzanus u 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/D8O3P5Y2G

AJIKaHBI: TOMOJIOTHYECKUH PsiJI,
ob1mas popmysa, HOMEHKIATypa U
HU30MEpHsl, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYT

https://m.edsoo.ru/X9H6COV4E

10

duznueckrue U XUMUYECKHE
CBOMCTBA aJIKAaHOB

https:/m.edsoo.ru/UOT8MS5D2U

11

HaxoxneHnue aikaHoB B IpUpoJIe.
CrniocoOblI moryueHus 1
IIPUMEHEHHE ATIKaHOB

https://m.edsoo.ru/Y6L4I8E5]

12

[Muknoankansl: obmas Gpopmyiia,
HOMEHKJIaTypa ¥ U30MepHs,
0COOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB, CIIOCOOBI
NOJTY4eHHsI U TIPUMEHEHUE

https:/m.edsoo.ru/L3IM00Q4G4H

13

Pemenue pacuérHbix 3a1a4d Ha
OIIPEIIEIICHUE MOJIEKYJIIPHOMN
(hOpMYIIBI OPraHUYECKOTO
BEIIICCTBA 10 MACCOBLIM JIOJISIM
aTOMOB 3JICMEHTOB, BXOSIIUX B
ero cocraB. Cucremarusanus 1
0000I11IeHIE 3HAHUI 10 TEME

https:/m.edsoo.ru/OIT3VINIX



https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/O1T3V1N1X

14

AJIKEHBI: TOMOJIOTHYECKUH PsiJI,
ob1mas popmysa, HOMEHKIIATYpa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
Moutekyn. CTpyKTypHasi ¥ IIHC-
TpaHC-U30MEepHS AIKCHOB

https:/m.eds00.1u/Q27277Z7Y9R

15

dusndecKkue ¥ XUMUIECKUE
cBoMcTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

https://m.edsoo.ru/U4X0H9Y 8N

16

CrniocoOblI moryueHus 1
NPUMEHEHHE aJTKEHOB

https:/m.edsoo.ru/E6P4AM201M

17

[Tpaktuyeckas padora Ne 1 mo
teMe "[lonydyenue sTuineHa u
M3y4YEHHUE €ro CBOUCTB"

https:/m.edsoo.ru/BOR1W2X7L

18

Pemenue pacuérHbix 3a1a4d Ha
OIIPEIIEIICHUE MOJIEKYJIIPHOMI
(hOpMYIIBI OPraHUYECKOTO
BeIlleCTBa

https://m.edso0.ru/Y5X0S2Q0N

19

AJKaMeHbl: CONPSKEHHBIE,
M30JIMPOBaHHBIE,
KyMyJupoBaHHble. OCOOEHHOCTH
AIIEKTPOHHOT'O CTPOCHUS

https://m.edsoo.ru/O6L4F3E60O

20

XUMHYECKHE CBOIICTBA
CONPSKEHHBIX JTUECHOB

https://m.edsoo.ru/CIH6S1S3S

21

CrniocoOblI moryueHus 1
NPUMEHEHHE aJIKaIMCHOB

https:/m.edsoo.ru/E5Z3G5R1L

22

AJIKMHBI: TOMOJIOTUYECKHH PSII,
ob1mast opmysa, HOMEHKIIATYpa,

https:/m.edsoo.ru/Z8L0D4R4G



https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G

AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, PU3UIECKHEe CBONCTBA

23

XMMHWYECKUE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/16Z27S6U91

24

KauectBennsie peakuuu Ha
TPOMHYIO CBA3b

https://m.edsoo.ru/COWOY6S6R

25

CrniocoOblI moryueHus 1
NPUMEHEHUE AIKHHOB

https:/m.edsoo.ru/L5X7C4G8E

26

Pemrenue 3agad: pac4€rsl 110
YPaBHEHUIO XUMUYECKOU peaKIuu

https:/m.edsoo.ru/C8P579Z1K

27

Cucremaruzanus u 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/O0W4L6H4Q

28

ApEHBI: TOMOJIOTUYECKUN PS/I,
obOrmrast popmyiia, HOMEHKIIATYpa.
DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ1 O€H30J1a ¥ TOJIyOIIa, UX
(buznueckue CBOCTBa

https://m.edsoo.ru/F3C4B209W

29

XUMHUYECKUE CBOMCTBA APEHOB:
peaKUrU 3aMEIIEHUS

https://m.edsoo.ru/L7U2L1 W8S

30

XUMHUYECKUE CBOMCTBA APEHOB:
peakly IPUCOCTUHEHUS,
OKHCJIEHHE TOMOJIOTOB O€H3071a

https://m.edsoo.ru/R6U3I9G8B

31

OCO0EHHOCTH XUMHYECKAX
CBOMCTB CTHUPOJIA

https:/m.edsoo.ru/S4C5B4V1X

32

Pemenue pacuérHbix 3a1a4d Ha
OIIPEIIEIICHUE MOJIEKYJIIPHOU
(hOpMYIIBI OPraHUYECKOTO

https://m.edsoo.ru/W4J6S1T41



https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I

BCIICCTBA

33

CrniocoOblI moryueHus 1
NPUMEHEHHUE apEHOB

https://m.edsoo.ru/O0Z5A8Q7R

34

I'enernueckas cBsi3bp MEKIY
Ppa3IMYHBIMU KJIACCAaMU
YIJIEBOJOPOIOB

https://m.edsoo.ru/M3K8G1B9Z

35

Pacuérel o ypaBHEHUAM
XUMHUYECKUX PEAKIUM.
CucreMaru3anus u 0000IIeHE
3HAHUM I10 TEME

https://m.edsoo.ru/ WST9K7V7B

36

IIpuponusiit ras. IlomyTHeie
HE(TSHbIE Tra3bl

https:/m.edsoo.ru/X3SOV3IM5W

37

KaMeHHBIH yroip 1 NpOyKThI €r0
nepepadoTKu

https://m.edsoo.ru/D5P5SN7E2J

38

Hed1b 1 ciocoOsr eé
nepepabotku. [IpumeHenme
MIPOAYKTOB NepepaboTKu HePTH

https://m.edsoo.ru/J7Z7E7A0W

39

I'enernueckas cBsI3bp MEKIY
Pa3IMYHBIMU KJIACCAaMU
YIJIEBOJOPOIOB

https:/m.edsoo.ru/ W6W1M4AS5R

40

I"asloreHonpounsBoHbIE
YIIIEBOAOPOIOB: DJIEKTPOHHOE
CTPOEHHUE; PEaKINH 3aMELIECHUs
rajoresa

https:/m.edsoo.ru/V4X1R2Z7F

41

JlelicTBue miea0oueH Ha
rajJjoreHIpou3BOAHBIE.
BzaumoneiictBue
JUTAJIOTCHAIKAHOB C MAarHUEM U

https://m.eds00.ru/O879G2K3C



https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/O8Z9G2K3C

UHKOM

42

Cucremaru3zanus u 0o0o0meHne
3HaHUU 10 pa3aey
"Yrnesopoponst"

https://m.edsoo.ru/U1J5P9M 1]

43

KonrpomnbHas pabota o teme
"VYrnesopopozs!"

https://m.eds00.ru/S9Q9Y 6G8N

44

[IpenenbHBIE OJJHOATOMHBIC
CIIUPTHL: TOMOJIOTUYECKHH PSII,
obmas popmyia, CTpoeHUE
MOJIEKYJI, U30MepHus,
HOMEHKJIATypa, KIacCU(pHUKAIINS,
¢duznuecKue CBOCTBa

https:/m.edsoo.ru/S2E1IN7P2Y

45

XMMHUYECKUE CBONCTBA
MPEIEIbHBIX OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/K8D5Q3HIV

46

CrniocoOblI mosryueHus 1
NPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB

https:/m.edsoo.ru/V8G7P9D8Q

47

[Tpoctbie 3¢hupbl: HOMEHKIIATYpa
U U30MepHUs, 0COOCHHOCTH
(bU3MUECKUX M XUMUYECKHX
CBOMCTB

https://m.edsoo.ru/Z3X6J9E5R

48

MHOroaToMHbIE CIIUPTHI:
STWJIEHIJIUKOJIb U INIMLEPUH, UX
¢bu3nvecKue 1 XUMHUYECKHE
CBOMCTBA

https://m.eds00.ru/X3Q308G0S

49

CrniocoOblI mosryueHus 1
NPUMEHEHUE MHOTOaTOMHBIX

https://m.edsoo.ru/A7U3Y1J9K



https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K

CIIUPTOB

50

@eHOoII: CTPOEHUE MOJIEKYJIBI,
(buznuecKue CBOMCTBA.
TokcuunocTs heHONA

https://m.edsoo.ru/D711W3N9J

51

Xumuueckue cBoicTBa (heHoa

https:/m.edsoo.ru/O4M5L7U8Z

52

CrniocoOblI moryueHus 1
npUMeHeHHe (eHoa

https:/m.edsoo.ru/B4N5S5A6K

53

[TpakTuyeckas padora Ne 2.
Pemrenne skcniepuMeHTAIBHBIX
3aj1a4 1o teme "CrupTsl U
¢benonsr"

https://m.edsoo.ru/U8J9UIV7]

54

Cucremaruzanus u 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/NSA0A7030

55

Anpaerunsl 1 KETOHBL:
AIIEKTPOHHOE CTPOCHHE
KapOOHUIIBHOM TPYIIIBI;
TOMOJIOTHYECKUE PSI/IbI, 00IIast
dbopmyia, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/Z5Y2G5L5C

56

AnbAeruisl 1 KETOHBL:
(duznueckue CBOICTBA; peakInu
MIPUCOETUHEHUS

https://m.edsoo.ru/F3A0M2F7]

57

Peakinu oxkucineHus u
KaueCTBEHHBIE PEAKLIUHU
aJlbJETUIOB U KETOHOB

https://m.edsoo.ru/KEB3L6XON

58

Crioco0Obl MOTy4eHUS abJACTHI0B
U KETOHOB

https://m.edsoo.ru/N20O3R1G9P

59

OAHOOCHOBHBIE NPEJEIIbHBIE

https:/m.edsoo.ru/Z0H2A2G7T



https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T

KapOOHOBBIEC KHCIIOTHI,
0COOEHHOCTH CTPOSHHSI UX
MOJIEKYJI

60

N3omepus 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, MX
¢duznueckue cBOCTBa

https:/m.edsoo.ru/F2L3H3N1Y

61

XHUMHUYECKHUE CBOMCTBA
MpeAesIbHBIX 0JIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/M4X0E3J8N

62

OcoOeHHOCTH CBOICTB
MYPaBbUHON KHUCIIOTBI.
Msoroo0pasue kapOOHOBBIX
KHCJIOT

https://m.eds0o.ru/Q6TEN9Y6G

63

OcobeHHOCTH CBOWCTB:
HETpeAeIbHBIX U apOMAaTHYECKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BBICIINX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/I9Q3E3EQZ

64

IToHsATHE O IPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

https:/m.edsoo.ru/V2O1HI9Y9K

65

CrniocoOblI moryueHus 1
NpUMEHEHUE KapOOHOBBIX KHCIOT

https:/m.edsoo.ru/F5R1S6X4F

66

Cnoxuble 3¢upsl:
TOMOJIOTHUECKHUH psif, oOrmas
dbopmyia, uzomepus u
HOMEHKJIaTypa

https:/m.edsoo.ru/VOA7R1B8T

67

duznueckrue 1 XUMUYECKHE

https:/m.edsoo.ru/FOC1BOVS5S



https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S

cBoiicTBa 3(pupoB

68

Pemrenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU
peakuuu, Ha ONPEACIICHUE
MOJIEKYJISIPHOM (POpMYIIBI
OpPraHUYECKOIO BEIECTBA

https:/m.edsoo.ru/M901B4B6A

69

[TpakTuyeckas padora Ne 3.
Pemrenne skcniepuMeHTAIBHBIX
3agau no Teme "KapOGoHoBbIE
KUCHOTHL. CloXxHbIE APHUpHI"

https://m.edsoo.ru/N4F772805Y

70

Kupsr: crpoenue, puzndeckue u
XUMHUYECKHUE CBOMCTBA (TUIPOIIU3)

https://m.edsoo.ru/Z9E3Q5T5R

71

OcobeHHOCTH CBOWCTB JKUPOB,
COZIepIKAIUX OCTATKU
HCMIPCACIIbHBIX JXUPHBIX KHUCJIOT.
Kupsl B mpupone

https://m.edsoo.ru/ W7X3E0AOM

72

MpI1a KaK COJIU BBICIINX
KapOOHOBBIX KHCIIOT, X MOIOIIEe
nericresue. Iloustue o
CHUHTETUYECKUX MOIOIINX
cpencreax (CMC)

https://m.edsoo.ru/J5SG5SW5W1W

73

I'eneTnyeckas cBA3b
YIJIEBOAOPOJOB U
KHUCJIOPOACOAEPKALINX
OPraHUYECKHUX BEIIECTB

https://m.edsoo.ru/V3JOU6T2S

74

Pacuérel o ypaBHEHUAM
XUMHYECKUX PEaKIUU

https:/m.edsoo.ru/L7F2C3Z7R

75

Cucremaruzanus u 00001eHne

https:/m.edsoo.ru/V3D1ES5I7S



https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S

3HAHUH 110 TEME

76

OOm1ast xapaKTepUCTHKA
YTIIEBOJIOB U Kiaccu(uKarms
yIJIeBOJIOB (MOHO-, IU- U
MOJIMCaxapu/bl)

https:/m.edsoo.ru/VOD4B4N5A

77

Monocaxapusl: pusnueckue
CBOMCTBA U HAXOKICHHUEC B
pupoje

https://m.edsoo.ru/HOH5B0Q5J

78

[IpuMeHeHue IioKo36l, €€
3HAa4YCHUC B X KU3HCACATCIbHOCTH
Oopranusma

https:/m.edsoo.ru/M5SW4E2LON

79

Jucaxapuapl: caxapo3a, MaJbTO3a
M JakTo3a. HaxoxaeHnue B
MPUPOJE U IPUMEHEHUE
JMCcaxapu0B

https://m.edsoo.ru/F8X8V203R

80

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYJ, (U3NUECKUE U
XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

https:/m.edsoo.ru/EOR9DON4Y

81

[TonsaTHe 00 UCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo.ru/F8G4S20Q2S

82

Pemenue pacueTHbIx 3a1a4 Ha
onpeJelIeHUE 07U BbIX01a
MPOJIYKTa PEAKLUU OT
TEOPETUYECKH BO3ZMOXKHOTO

https://m.edsoo.ru/B6YOHOP0X

83

Cucremaruzanus 1 00001IeHHIE
3HaHUU 10 pa3aey

https://m.edsoo.ru/I3G8I1T5Z

&4

KonrpomnbHas pabora o teme

https:/m.edsoo.ru/U3H7R6117Z



https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z

"Kucnoponacoaepxamue
OpraHUYecKue coequHeHus"

85

AmuHBL: K1accudukanms,
CTPOEHHUE MOJIEKYJI, 00IIast
dbopmyia, uzomepus,
HOMEHKJIATypa U (PU3HUECKHE
CBOMCTBA

https:/m.edsoo.ru/ X6 WOL4P2C

86

XHUMHUYECKUE CBOMCTBA
anu(paTHYECKIX aMHUHOB

https://m.edsoo.ru/U707U5M3G

87

AHUIVH: CTPOCHHE aHWJIMHA,
0COOECHHOCTU XUMHUYECKUX
CBOWCTB aHWJIMHA

https://m.edsoo.ru/H8X5D1J4W

88

CrniocoOblI moryueHus 1
pUMEHEHHE AT (aTHUECKIX
aMHHOB

https://m.edsoo.ru/V3S6J4P31

&9

AMMHOKHCIIOTBI: HOMEHKJIaTypa U
nuzomepusi, pusnuecKue CBOMCTBA.
OTtnenbHBIE MPENCTABUTENH O
AMUHOKHCIIOT

https://m.edsoo.ru/E9C3K8G7F

90

XHUMHUYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX OMOJIOTHYECKOE
3HAUCHUE aMUHOKHCIOT. CHHTE3 U
TUAPOJIU3 TIENTUIOB

https:/m.edso0o0.ru/O310Z8L2Y

91

benku xak npupoaHsie
MOJTUMEPBIL; CTPYKTYPHI OCJIKOB

https://m.edsoo.ru/I6F3C9X97Z

92

XUMHUUECKHE CBOIICTBA OEIIKOB

https:/m.eds00.ru/T9X1A9Y8S

93

A3zoTcoaepxaiiue
reTCPONUKINICCKHUEC COCAUHCHUA.

https://m.edsoo.ru/O2Z9S9H20



https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O

HyKHeI/IHOBBIC KHCJIOTHBI: COCTaB,
CTpOeHHUE U OMoJOoruyecKas pojb

94

[Tpaktuyeckas padora Ne 4.
Pemrenne skcniepuMeHTAIBHBIX
3a1a4 o Teme "A30TcoepKaliue
OpraHUYecKue coequHeHus"

https:/m.edsoo.ru/ASEQUSLIK

95

[Tpaktuyeckas pabora Ne 5.
Pemrenne skcniepuMeHTAIBHBIX
3aj1a4 1o teme "Pacno3sHaBaHue
OpPraHUYECKUX COCTUHEHUI"

https:/m.edsoo.ru/P4N4A8B6L

96

KonrponsHas pabora o teme
"A30TCcoepKalIie OPraHnYeCcKue
COEUHEHUS "

https://m.edsoo.ru/QON6T3R9J

97

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUM U METO/Ibl UX CUHTE3a
—II0JINMEpU3ALU U

ITOJIMKOHACHC ALY

https:/m.edsoo.ru/I14B1S8Z2E

98

IImacTMaccel. YTunuszanus u
nepepaboTKa MIacTuKa

https:/m.edsoo.ru/E5F274X9U

99

DnacToMepbl: HaTypaJlbHbII
CHHTETHYECKHE KaydyKku. Pe3nHa

https:/m.edsoo.ru/I8A6J0I5U

100

BonoxkHa: HatypallbHBIE,
HCKYCCTBEHHBIE, CHHTETUUYECKHUE.
[Tonumeps! criennagbHOro
Ha3Ha4YCHUS

https://m.edsoo.ru/D7LOA8F8L

101

[TpakTuyeckas padora Ne 6.
Pemrenne skcnepuMeHTAIBHBIX

https://m.edsoo.ru/Q916R6R8H



https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/Q9I6R6R8H

3a1a4 1mo teme ""Pacrio3znaBanue
J1acTMacc 1 BOJIOKOH"

O000LLIEHNE U CUCTEMATU3ALIMS
M3YyYEHHOI'0 MaTepHaa 1o TeMe

102 " 1 https://m.edsoo.ru/Y8G3H7QI1T
BsicokoMoOneKyIIsIpHbIE
coerHeHus"
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/Y8G3H7Q1T

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3YyYeHHs

JIeKTPOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChbl

AtoM. CocTaB aTOMHBIX SIZEP.
XuMH4YecKui diieMeHT. M130TombI

https://m.edsoo.ru/B308B6GS8I

CtpoeHue 3MeKTPOHHBIX 000JI0YeK
aTOMOB, KBAaHTOBBIE YHUCIIA

https://m.edsoo.ru/H9Z1P9T5J

Knaccugukarus XuMu4eckux
AIIEMEHTOB (s-, p-, d-, f-3IeMeHThI)

https://m.edsoo.ru/B7U6U4A9H

Pacnpeznenenue >eKTPOHOB 1O
aTOMHBIM OpOUTAIIAM

https:/m.edsoo.ru/T4V4N2S0X

DJNEeKTpOHHBIE KOHPUTY AU
aTOMOB 2JIEMEHTOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUU

https://m.edsoo.ru/H9O8GS5HOP

DNEeKTpOHHBIE KOHPUTY AU
MOHOB. DJIEKTPOOTPHULIATEIIEHOCTh

https://m.edsoo.ru/ W2D7V4R3W

[Tepuoanueckuii 3aK0OH 1
[Tepuonnueckas cucrema
XUMHYECKHUX 31eMeHToB /1. H.
MenpeneeBa, CBA3b ¢ COBPEMEHHOMN
TEOpUEH CTPOCHUS aTOMOB

https:/m.edsoo.ru/VOB8R3F7D

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMUYECKUX JIIEMEHTOB U
00pa3yeMbIX MU MIPOCTHIX U
CJIOKHBIX BEIIIECTB MO IPYIIaM U
nepuoam

https:/m.edsoo.ru/KOUSH7T61



https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/K0U8H7T6I

CucreMmaruzanus u 00001eHne
3HAHUH 110 TEME

https:/m.edso0o0.ru/O6X1C6Z8M

10

Bunpl XuMHu4ecKou CBSA3H.
MexaHu3mbl 00pa30BaHUs
KOBAJICHTHOU CBs13U. Bogopoanas
CBA3b. MeXMOJIEKYIIIpHbIE
B3aUMOJCUCTBUSA

https:/m.edso0o0.ru/O2Y8A7D5Q

11

BaneHTHOCTS U BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
ANIEKTPOHHOU CTPYKTYPbI MOJIEKYJT
C UX T€OMETPUUYECKUM CTPOCHUEM

https:/m.edsoo.ru/D4F0X611N

12

IIpencraBieHust O KOMIUIEKCHBIX
COEMHEHMSX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/M60O7M5HEQ

13

BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOIO CTpOeHUs. Tursl
KPUCTAJUIMYECKUX PELIETOK U
CBOMCTBA BEILIECTB

https:/m.edsoo.ru/K4V0OS1L2D

14

IToHsTHE O AUCTIEPCHBIX CHCTEMAX.
IIpencraBieHye 0 KOJIJIOUIHBIX
pacTBopax

https:/m.edso0o0.ru/N2Q9T7M2G

15

HctrHHBIE PaCTBOPBI:
HACBILLIEHHBIE U HEHACHIIICHHBIE,
pacTBOPUMOCTb.
Kpucrannoruapatsl

https:/m.edsoo.ru/X3D3K4M9L

16

CrniocoObl BBIpayKEeHHS
KOHIICHTPALIUU PaCTBOPOB

https:/m.edsoo.ru/X4GO0L8DSE

17

Pemenne 3aaa4 ¢ MCIIOJIb30BAHUEM

https:/m.edsoo.ru/C1J2X8I3D



https://m.edsoo.ru/O6X1C6Z8M
https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D
https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L
https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D

MOHSTHH "MaccoBas J0II
pacTBOpPEHHOTO BemecTBa",
"MoJsipHasi KOHUEHTpanus"

18

Knaccugukamus 1 HOMEHKIATypa
HEOPraHUYeCKUX BEIIECTB

https:/m.edso0o0.ru/O9L5P8OSA

19

Cucremaruzanusa u 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/I8Q4Q0K7Q

20

KonrponsHas pabota no temam
"Crpoenue atoma. [leprognuecknii
3akoH u [lepuoandeckas cucrema
XUMHYECKUX 31eMeHToB /1. H.
MenneneeBa", "Ctpoenue
BeliecTBa. MHOroo6pasue
BelecTB"

https:/m.edsoo.ru/N2T0A3D5Z

21

Knaccugukarus XuMu4eckux
peakLyii B HEOPraHUYECKON U
OpraHUYECKON XUMHUU. 3aKOH
COXPAaHEHHUS MacChl BELLIECTB; 3aKOH
COXPAHEHUS U IPEBPAILCHUS
SHEPrUU NPU XUMHUECKUX
peaxkuusax

https:/m.edsoo.ru/DOL4K6K41

22

TennoBbie 3 HEKTH XUMUYECKUX
peakuuii. TepMoxumuyeckue
ypaBHEHUS

https:/m.edsoo.ru/R5SM405T21

23

Brrunciienus no ypaBHeHUsIM
XUMHUYECKHUX PEAKLUU U
TEPMOXUMHUYECKUM YPABHEHUSIM

https://m.edsoo.ru/R3S4J3B9T

24

CKOpOCTh XMMHUYECKOHN peaklni, e€
3aBUCHUMOCTB OT Pa3JIMYHBIX

https:/m.edsoo.ru/TOY 1 X8N4H



https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I
https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H

¢axropos. Katanus u
KaTaJIH3aToOphl

25

['omoreHHsi€ U TETEPOrEHHbIE
peakuuu

https://m.edsoo.ru/ASY7R6D5Q

26

[Tpaktuyeckas padora Ne 1 o reme
"BausiHue pa3nudHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOU peakiuu"

https://m.edsoo.ru/X4ROR8UIM

27

OO6patumeble U HEOOpaTUMBbIE
peaknuu. XMMHYECKOe paBHOBECHE

https://m.edsoo.ru/Y3B3D208J

28

[Tpaktuyeckas padora Ne 2 o reme
"BausiHue pa3nudHbIX (aKTOPOB HA
10JIO)KEHUE XUMHUYECKOT O
paBHOBECHS"

https:/m.edsoo.ru/S6D4N9U4E

29

DNEKTPOTUTHYECKAS JUCCOIUAITHS.
CunbHBIC U CITa0bIe AIEKTPOIIUTHI.
CreneHp IUCCOUAIINNA

https://m.edsoo.ru/U8L5Z3YOM

30

HNonHoe npousBenecHUE BOBIL.
Cpena BOAHBIX pacTBOPOB.
Bonopoansiii mokazarens (pH)
pacTtBopa

https:/m.eds0o0.ru/M904WOK4Y

31

I'mpponus coneit. Peaknuu,
MPOTEKAIOLIHUE B PACTBOPAX
3IEKTPOIUTOB

https://m.edsoo.ru/ W6 X0F7Q3A

32

[Tpaktuyeckas padora Ne 3 o reme
"XUMHUYECKUE PEAKIUHU B
pacTBopax 3JIEeKTPOJIUTOB"

https:/m.edsoo.ru/VOY2E9E2B

33

OKHUCIINTEIBLHO-
BOCCTAHOBUTEIbHBIE PEAKIUY.

https://m.edsoo.ru/R2J6X7C00



https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O

Baxneilinme oKUCIUTENN U
BOCCTAaHOBUTEIN

34

MeToJ 3IeKTPOHHOTO (3JIEKTOHHO-
HMOHHOI0) OanmaHca

https://m.edsoo.ru/A6C2R2U20

35

DNEeKTpOIHU3 pacTBOPOB U
pacIiaBoB BELIECTB

https://m.edsoo.ru/O600M4J9]

36

Pemenne 3aa4 pa3jIn4YHbIX TUIIOB

https:/m.edsoo.ru/T1ASR5T2U

37

Pemenne 3aa4 pa3sjiIniYHbIX TUIIOB

https:/m.edsoo.ru/ESG3P1IS1Y

38

Cucremaruzanus 1 00001IeHNIE
3HAHUHU 110 TeEME " XUMUYECKUE
peakuun"

https://m.edsoo.ru/IOP3L519Q

39

KonrpomnbHas pabora o teme
"Xumuueckue peaxuuu"

https://m.edsoo.ru/T9S3IK8U7P

40

ITomoxeHne HEMETaJlJIOB B
Ilepuonnueckoii cucreMme
XUMHYECKUX 31eMeHToB /1. H.
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus ux aromoB. dusnyeckue
CBOMCTBA HEMETAJIJIOB

https://m.edso0.ru/Q1TIKS5G9C

41

Annotponusi HeMeTauioB (Ha
MpuMepe KUCIopoa, Cephl,
docdopa u yrieposa)

https://m.edsoo.ru/NSU5SG9H1H

42

Bogopona: nonyuenue, puzndeckue
1 XUMHUYECKHUE CBOMCTBA. [ Mapu bl

https:/m.edsoo.ru/N2MOT2H6M

43

["anorensl: HaXOXKIEHHUE B IPUPOJE,

CIOCOOBI OTY4YeHHUs, PU3UIECKUE
U XUMUYECKHE CBOUCTBA

https://m.edsoo.ru/J1IU1B5I3C

44

I"anorenoBonopoael. Baxueimue

https:/m.edsoo.ru/Z8W3T6R4F



https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F

KUCIIOPOICOICPIKAIINE COSTUHECHUS
rajJloreHOB

45

JlabGopaTopHbIe ¥ MPOMBITILICHHBIC
CTIIOCOOBI TIOTyYEHUS TaJIOTEHOB.
[IpruMmeHeHne rajioreHoB U ux
COEAMHEHUI

https:/m.edsoo.ru/X7Z9E2F9H

46

[Tpaktuyeckas padora Ne 4.
Pemrenne skcniepuMeHTAIBHBIX
3aj1a4 o teme ""ajgorens"

https://m.edsoo.ru/KON3C2G2T

47

Kucnopon: nabopatopHsie u
MIPOMBIIIICHHBIE CITOCOOBI
noJjryyeHus, (puznveckue u
XUMHYECKHE cBOMCTBA. O30H.
IIpuMeHeHne Kucaopoaa U 030Ha

https://m.edsoo.ru/L6U6D7727U

48

Oxkcubl U IEPOKCUIBI

https:/m.edsoo.ru/VIN4COR0OY

49

Pemenne 3aa4 pa3sjiIniYHbIX TUIIOB

https:/m.edsoo.ru/I7A9X6N3N

50

Cepa: HaXxOXJICHUE B IPUPOJIE,
CIOCOOBI OTY4YeHHUs, PU3UIECKUE
U XUMUYECKHE CBOUCTBA

https:/m.edsoo.ru/HSF2T1JOE

51

CepoBoniopo, cybhubt

https://m.eds00.ru/X6C00O9G6R

52

Kucnopoaconepxaniue
coequHeHus cepbl. OcobeHHOCTH
CBOMCTB CEpHOM KUCIIOTBI

https:/m.edsoo0.ru/G4Z4X3P9K

53

[TpakTuyeckas padora Ne 5.
Pemrenne skcniepuMeHTAIBHBIX
3anay no teme "Cepa u e€
COEUHEHUS"

https:/m.edsoo.ru/N6I2YOH3N

54

A30T: HaXOXJEHUE B IPUPOJIE,

https://m.edsoo.ru/NSD9U7F7B



https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B

CIOCOOBI OTY4YeHHUs, PU3UIECKUE
Y XUMHYECKHE CBOICTBA. AMMHAK,
HUTPUJIBI

55

Kucnopoaconepxaniue
coequHeHus azota. OcoOeHHOCTH
CBOWCTB a30THOM KHCIJIOTHI

https:/m.edsoo.ru/Q5F6D7A3T

56

IIpuMeHeHue a3oTa U ero
coeIMHEHUH. A30THbIE y10OpeHus

https://m.edsoo.ru/U7Q1L6M3B

57

docdop: HaAXOKAECHUE B IPHPOJIE,
CIOCOOBI OTY4YeHHUs, PU3UIECKUE
U XHMHYECKHE CBOMCTBA. Dochu bl

u hochun

https://m.edsoo.ru/O6FOF4G6N

58

Oxcunsl pocdopa,
docdopcoaepKarrie KUCIOTHI.
Conu dochopHOI KUCITOTHI

https://m.edsoo.ru/ W7X8I9R0V

59

[Tpumenenne pocdopa u ero
coeaunenuil. @ochopHbie
yaoOpeHus

https://m.edsoo.ru/J7THOJSI8Y

60

[Tpaktuyeckas padora Ne 6.
Pemrenne skcnepuMeHTAIBHBIX
3aga4 no Teme "A3oT u pocdop u
UX coeMHEeHus"

https:/m.edsoo.ru/W6K8J3L1M

61

VYraepon: HaX0XICHUE B IIPUPOJIE,
AJUTOTPOIHBIE MOAN(DUKAIINY;
¢du3nvecKue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/H2P8Q0X8G

62

Oxkcun yrnepona(Il), okeun
yriepoaa(1V), yronbHas kucnora u

https://m.edsoo.ru/S4B2M3B7D



https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D

eé comn

63

Pemenne 3aa4 pa3jInYHbIX TUIIOB

https:/m.edsoo.ru/ESO2D5U6T

64

Kpemuuii: HaxoxaeHue B mpupo/e,
CIOCOOBI OTY4YeHHUs, PU3UIECKUE
1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/L6J2R1H6G

65

Oxkcun kpemuus(IV), kpemaueBas
KHCJIOTA, CUJIMKATHI

https:/m.edsoo.ru/G1Y3D70Q9L

66

IIpuMeHeHre KPEMHUS U €r0
coeauHeHnii. CTEKI0, €ro
IIOJIy4Y€HHUE, BUBI CTEKIIA

https://m.edsoo.ru/ESEOVOQ8H

67

Pemenne 3aa4 pa3jInYHbIX TUIIOB

https:/m.edsoo.ru/B8S614T61

68

Cucremaruzanus u 00001eHne
3ganui 1mo reme "Hemeramner"

https://m.eds00.ru/O1M50704P

69

KonrpomnbHas pabora o teme
"HemeTtans!"

https://m.edsoo.ru/B6H3W6P4F

70

AHanu3 pe3yabTaToB KOHTPOJIBHOM
paboThI, KOPPEKIUS OMIMOOK

https://m.edsoo.ru/V2U1S7Q0K

71

[Tonoxxenne meTamios B
[Tepuoanueckoii cucreme
XUMUYECKUX AIIEMEHTOB.
OcobeHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JIO0YEK aTOMOB
METaJIOB

https://m.edsoo.ru/Q6G6I13M2H

72

OO6mue dpuznyuecKkue CBOMCTBa
MeTauioB. [IpuMeHeHne MeTauioB
B OBITY U TEXHHKE

https:/m.edsoo.ru/ W6R4E0G2Y

73

Cmnassl MetaioB. Kopposust
METaJIOB

https://m.edsoo.ru/Y600U9Q6]



https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L
https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J

74

Pemenne 3aa4 pa3jIn4HbIX TUIIOB

https://m.edsoo.ru/F5Q3U1T7C

75

DNEKTPOXUMHUYECKUN Psifl
HanpspKeHui Metamios. Oomme
CIOCOOBI OJTYYSHUS METAJUIOB

https://m.edsoo.ru/DOK6S0G5Z

76

OOm1ast XxapaKTepUCTHKa METAJIJIOB
[A-rpynmel [lepuoaunueckoit
CUCTEMbBI XMMHUYECKUX JIEMEHTOB.
Hatpuii u xanuii: nony4yeHue,
buznuecKre U XUMUYECKUE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEILECTB U UX COCIUHECHUI

https:/m.edsoo.ru/HOP9F114Q

77

OOm1ast xapaKTepUCTHKa METAJIJIOB
[TA-rpynne! [lepuoaunueckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.
Marnuii 1 KalbLHii: I0Jy4YEHHE,
buznyuecKrue U XUMUYECKUE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEILECTB U UX COCIUHECHUI

https:/m.edsoo.ru/V3Y1VIX1Q

78

JKEcTkoCTh BOIBI ¥ CIIOCOOBI €6
yCTpaHEHUs

https:/m.edsoo.ru/I3C8S1B4S

79

ATIOMUHUI: IOJTyYEHUE,
¢bu3nvecKue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/E7V3IMO0A9C

80

AmM(poTepHbIE CBONCTBA OKCHJIA U
THJIPOKCUIA AITFOMUHUS,
THJIPOKCOKOMIUIEKCHI aJTFOMUHHUS,
UX MPUMEHEHHE

https://m.edsoo.ru/D7F6B3T1W

81

Pemenne 3aa4 pa3jIn4YHbIX TUIIOB

https:/m.edsoo.ru/S1Z1C6E6C



https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/D0K6S0G5Z
https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C
https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C

82

[TpakTruyeckas padora Ne 7.
Pemrenne skcnepuMeHTAIBHBIX
3aja4 1o Teme "MeTauibl TIIaBHBIX
noarpynm"

https://m.edsoo.ru/UOTSWOT8W

83

OOm1ast XxapaKTepUCTHKa METAJIJIOB
no6ounsIx noarpymi (b-rpymm)
[Tepuoanueckoit cucTemsl
XUMHUYECKHUX 3JIEMEHTOB

https:/m.edsoo.ru/Y4U1X2L8Y

84

DU3NYECKUE U XUMUYECKUE
CBOICTBA XpOMa U €ro COCIMHEHUM,
UX NIPUMEHEHUE

https://m.edsoo.ru/PSM6C0Z2L

85

Baxkueiimue coeTuHEHUA
Maprasia. [ lepmanranar kanus, ero
OKHUCIIUTENILHBIC CBOMCTBA

https://m.edsoo.ru/G9V6U6W 7K

86

duznyeckre 1 XUMHUUECKHUE
CBOMCTBA JKeje3a 1 ero
coenuHenuii. [lomydenue u
MIPUMEHEHHE CIUIABOB KeJe3a

https://m.edsoo.ru/ WON7H8X3L

87

®du3nUecKre U XUMUUECKIE
CBOMCTBA MEJIU U €€ COSIMHECHUM,
UX NIPUMEHEHUE

https:/m.edsoo.ru/A206Y417X

88

duznyeckre 1 XUMHUUECKHUE
CBOMCTBA LIMHKA U €r0 COCAUHEHUM,
HX NIPUMEHEHUE.

' apOKCOKOMILIEKCHI IUHKA

https://m.edsoo.ru/X6E7T0B0Q

&9

[Tpaktuyeckas padora Ne 8.
Pemrenne skcniepuMeHTAIBHBIX
3aja4 1o Teme "Mertaibl
noOOYHBIX moArpymm"”

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/U0T5W0T8W
https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F

90

Pemenne 3aa4 pa3jIn4HbIX TUIIOB

https:/m.edsoo.ru/K9E4A6X1K

91

O000LLEHNE U CUCTEMATU3ALIMS
M3YyYEHHOI'0 MaTepHaa 1o TeMe
"Merauier"

https://m.edsoo.ru/L9T6K7H6J

92

KonrpomnbHas pabora o teme
"Metamnst"

https://m.edsoo.ru/F7K8J0Z0D

93

AHanu3 pe3yabTaToB KOHTPOJIBHOM
paboThI, KOPPEKIUS OMIMOOK

https:/m.edsoo0.ru/V3S3F1T7X

94

Poinb xumuu B obecrieueHun
YCTOMYHMBOT'O Pa3BUTHUSA
yesoBeuecTBa. [IoHATHE O HAYyYHBIX
METOJaX UCCIEAOBAHUS BEIECTB

https://m.edsoo.ru/X8S9I3V1H

95

Hay4Hble TPUHIUIIBI OpraHU3aIix
XHMHUYECKOTO TIPOU3BOJICTBA.
[TpombInIEHHBIE CTIOCOOBI
MOJTY4CHHsI BOKHEHIIINX BELIECTB

https://m.edsoo.ru/S0Y7D1H7S

96

XUMHUECKOE 3arpsA3HECHUE
OKpPY>KaroIIEN Cpebl U ero
MOCIEACTBUS

https:/m.edsoo.ru/Y1Z8P4E2H

97

XuUMHUS U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpeAcTBa

https://m.edsoo.ru/POY9R3L.2]

98

Xumug mumy. Pojas xumMuu B
o0ecrieueHny MMUIIEBONR
0€e30IacCHOCTH

https:/m.edsoo.ru/T6S4G1V5U

99

Kocmernuaeckue u napdromMepHbie
cpeacTBa. bertoBas Xxumus

https://m.edsoo.ru/C7TN6YIK 5K

100

XuUMHUS B CTPOUTEIILCTBE.
Baxueiiine cTpouTeNIbHbIE U

https://m.edsoo.ru/C4Y4W1R9OW



https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U
https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W

KOHCTPYKIMOHHBIC MaTCpHaJIbI

XUMUS B CEIILCKOM XO035IHCTBE.

101 Opranudeckre 1 MUHEpaJIbHbIE 1 https://m.edso0.ru/X0D2Q6MSB
ynoopeHus
C 000
102 HCTGE/IaTmaHHH frobobtierHe 1 https://m.eds00.ru/O003L3WIS
3HAHUMU 10 TEME
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S




MPOBEPSIEMBIE HA EI'D 110 XUMWUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBLHOMI
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHMUS

Kon
NpoBePSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHON MPOrpaMMbl CPpeIHEro 0011ero
o0pa3zoBaHus

1

Brnanenune cucremMoil XMMUYECKUX 3HAHUM, KOTOPask BKJIIOYAECT:

1.1

OCHOBOIIOJIATAIOIINE MOHATUSA (XMMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHASI 000JI0UKA aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTATN aTOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSHHE aToMma, HWOH, MOJIEKYIa,
BaJIEHTHOCT, AJIEKTPOOTPHULIATENILHOCTD, CTEIIEHb OKHCJIEHUS,
XMUMHUYeCKas CBA3b (O- W T-CBSI3b, KpaTHbIE CBS3M), THOPUAM3ALIUSL
aTOMHBIX oOpOuTaNel, KpUCTAIMYecKas pemérka, MOJb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, MOJIIpHAs KOHIIEHTpPAIUs, PacCTBOPHI
(MCTHHHBIE, OUCIIEPCHBIE CHCTEMBI), KPUCTAJUIOTUIPATHI, YTIEPOAHBII
CKeneT, (YHKIMOHANbHAs TPYIIaA, PaguKall, U30MEphl, CTPYKTypHas
dopmyna,  m3omepusi  (CTpyKTypHas, TreoMmMeTpuueckas  (LucC-,
TPaHCU30MEpUsI), TOMOJIOTMUECKUN psAll, TOMOJIOTH, YIJIEBOAOPOJBI,
KHCJIOPOJ- U a30TCOJEpIKAIINe COCAMHEHUS, OMOJIOTHYECKH aKTHBHBIE
BellecTBa (yrieBoIbl, JKUPBI, OCKK), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COCTMHEHUS, KPEKUHT, pUGOPMHHT, THITHI
XUMHYECKUX PEAKUUH (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
SHJIOTEPMHUYECKHE, PEaKMd HOHHOTO OOMEHa, TOMO- U T'€TEePOTCHHbIE,
oOpaTUMbIe ¥ HEOOpaTHUMBIE), PACTBOP, IEKTPOIUTHI, HEIJICKTPOIHUTEHI,
JIEKTPOJIUTUYECKAs] AUCCOLMALIMS, CTENEHb AUCCOLMALMY, OKUCIUTEND,
BOCCTAHOBHUTEJb, 3JEKTPOJIM3, CKOPOCTb XHMHUYECKOW  peakuuw,

XUMHYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpUS] XUMHUYECKOTO CTPOCHUSI OPraHMYECKHUX
BeuiecTB A.M. ByTiepoBa, TeopHsi AJIEKTPOJUTHUECKON IUCCOLMALNHY,
[lepuonnueckuit 3axon .M. MennaeneeBa, 3aKOH COXpaHEHHsI MAcCChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3BIK XHMHH, MHPOBO33PEHUECKHUE
3HaHUs, JICKAIIUE B OCHOBE NMOHUMAHUS NMPUYMHHOCTH U CHCTEMHOCTHU
XUMHYECKUX SIBJICHUW, COBPEMEHHBIC IMPEJCTABICHUS O CTPOEHUU

BEILECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

MNpCaACTaBJIICHUA (o) MECXaHHU3Max XUMHUYCCKUX peaKuHﬁ,

TCPMOJAUHAMHUYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTAX ux




MPOTCKAHUA, O XUMUUCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAX

1.4

(dakToIIOTHYECKUE CBEIACHHS O CBOMCTBaX, COCTaBe, MOJIYyYECHUU U
0€30MacHOM  HWCIIOJIb30BAHWM  BAXKHEUIIMX  HEOPraHWYeCKUX |
OpPraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKOH JESITENbHOCTH

YCJIO0BCKa

1.5

o0Iye Hay4Hble MPUHIUIBI XUMHYECKOTO MPOU3BOJCTBA (HA MpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIa, MepepaboTKH

HedTH)

CdhopmupoBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XapaKTepHbIE IPU3HAKK M  B3aUMOCBA3b M3YYEHHBIX IIOHATHH,
IIPUMEHATh COOTBETCTBYIOIIUE IIOHATUSA IIPU ONHMCAHUM CTPOCHUS U

CBOMCTB HEOPIaHUYECKUX U OPTaHUYECKUX BEILECTB U UX IPEBPALLECHUN

2.2

B3aMMOCBS3h XHMHWYCCKMX 3HAHUM C MOHATHUSIMH U NpeaACTaBJICHUSIMU
Apyrux npeamMeToB I 0oJiee OCO3HAHHOI'O MOHUMAHHSI M OOBICHEHHUA

CYIIHOCTU MAaTCpHUAJIbHOI'0 CIUHCTBA MUPpa

CdhopmupoBaHHOCTH YMEHHSI UCIIOJIB30BATh:

3.1

HAauMMCHOBAaHHUA XUMHUYCCKUX COC,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0O COr3a
TCOpCTH‘ICCKOﬁ u HpHKJI&,Z[HOfI XMMHUHU W TpPUBUAJIBHBIC HA3BAHUA
BCHICCTB, OTHOCAIIHUXCA K H3YYCHHBIM KJIaCCaM OpPraHn4YCCKUuX U

HEOPraHUYECKUX COEANHEHUI

3.2

XMMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBJICHHsS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (POPMYIT OPraHUYECKUX BEIECTB

ChopMUpPOBaHHOCTh YMEHHUS KIIaCCU(DUITUPOBATD:

4.1

HCOPraHNMYCCKUC BCHICCTBA, CaAMOCTOATCIBHO BI:IGI/IpaTI: OCHOBaHHUsA U

KPUTEPUU JUTS KITACCHU(PUKAIIMY U3yYaeMbIX XUMUYECKHX 00bEKTOB

4.2

OpPraHnvYCeCKUC BCHICCTBA, CaMOCTOATCIILHO BI:IGI/IpaTI: OCHOBAaHHUA U

KPUTEPUU JUTS KITACCHU(PUKAIIMN U3yYaeMbIX XUMUYECKHX 00bEKTOB

4.3

M0 Pa3IMYHBIM TPHU3HAKAM (YHCITy U COCTaBy pPEarupyrolluX BEIIECTB,
TerioBoMy  3(dekTy peakiuuu, W3MEHEHHIO CTENeHEeH OKHCICHUS

3JIEMEHTOB, 00PATUMOCTH PEAKLIUH, YIACTHIO KaTaIH3aTopa)

ChopMUPOBAaHHOCTh YMEHHUSI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aToMOB (B OCHOBHOM U BO30Y)XIEHHOM COCTOSHHMHM) W HOHOB
XUMHYECKUX 371eMeHTOB | — 4 nepuonos [leprnoauueckoit cucrems JI.1.
MenzeneeBa U UX BaJICHTHbIE BO3MOKHOCTH, UCIOJIb3Ys MOHATUSA S-, -,

d-31eKTpOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHU




ChopMUPOBAaHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMMYECKHX JJIEMEHTOB U 00pa3yeMbIX UMM COCIMHEHHH IO

[IEpUOJaM U IpyIIam

ChopMUPOBAaHHOCTh YMEHHS COCTAaBJIATH YPaBHEHUS XHMHYECKUX

peakLyii ¥ pacKpbIBaTh UX CYIIIHOCTb:

7.1

OKHUCJIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO allaHCa ITUX PeaKIIHid

7.2

YPAaBHEHUs pEaKUU pa3IMYHbIX THIIOB; IIOJHBIE M COKpALLEHHBIE
YPaBHEHHSI peaKIfii HOHHOTO OOMEHa, YYUTHIBAs YCIOBHS, IPH KOTOPBIX

OTH pCaKIIMU UAYT OO KOHIIA

7.3

peakuuMii THAPOIM3a, PeakHi KOMIUIEKCOOOpa3oBaHMs (HAa MpuUMeEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aJTFOMHUHMS)

CdhopmupoBaHHOCTH YMEHHSI TOATBEPKAATH:

8.1

Ha KOHKPETHBIX TIpUMEpax XapakTep 3aBUCHUMOCTU pPEaKIIMOHHOMN
CIIOCOOHOCTH OPraHMYECKUX COCOUHEHHWH OT KpPaTHOCTH U THUMA
KOBAJICHTHOM CBS3M (O- U M-CBSI3M), B3aUMHOIO BJIMSIHUSL aTOMOB U IPYIII
aTOMOB B MOJIEKYJIaX, a TAaK)Xe€ OT OCOOCHHOCTEH pearn3alu pa3InuHbIX

MEXaHU3MOB IPOTEKAHUS PEaKIIHA

8.2

XapaKTCPpHBIC XHWMHUYCCKHC CBOMCTBa BCIICCTB COOTBCTCTBYIOIIUMU

9KCIIEPUMEHTAMMU U 3alUCAMU YPAaBHEHUM XUMHUUECKUX PEAKLUN

ChopMUpPOBAaHHOCTh YMEHHUSI XapaKTEpU30BaTh COCTaB W BayKHEHIIne
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K OIPEICIEHHBIM KiaccaM U
rpynmnam COeIMHEHUN (IIPOCThIe BEIIECTBA, OKCHUJIbI, THIPOKCHIBI, COJIH;
YTII€BOAOPOABI, POCThIE SPUPHI, CIUPTHL, (HEHOIBI, AJIbJETUABI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIOXKHBIE 3(QUPBI, XHUPBI, YIJIEBOJAbI, aMUHBI,

AMUHOKUCIIOTBI, OCTTKH)

10

ChopMUPOBAaHHOCTh yMEHHUS TPOBOAMUTH PACUETHl IO XUMHUYECKUM
dopMynaM U ypaBHEHHSIM XHMHUYECKHX PEaKIHMHA C HCIOJIb30BAHUEM

(U3NYECKUX BETUYNH:

10.1

Macchl (00bE€Ma, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKLUHU, €CIU OJHO
13 UCXOJHBIX BEIIECTB JIaHO B BUJIE PacTBOpa C ONPEAEIEHHON MaccoBOi

J0JIeH pacTBOPEHHOTO BEIIECTBA WIIH JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM i 00BEMHOI 10JIH, BBIXO/Ia MMPOIYKTA PEAKIIUU

10.3

TEIUIOBOTO (P eKTa peakuuit

10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

10 HAXOXKJICHUIO XUMHUYECKON (POPMYJIBI BEIIECTBA




11

Brnanenne cucreMol 3HaHHM O METOJAaX HAYYHOIO NO3HAHUS SBJIECHUU
MPUPOBL, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE MPUMEHSATD
ST 3HAHUA TPU IKCIEPUMEHTAIBHOM HCCIECAOBAaHUM BEIIECTB WU A
OOBSICHEHHSI XMMHUYECKUX SIBICHUN, HWMEIONIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JACATCIBbHOCTH YCJIOBCKA U B HOBCCHHCBHOﬁ KU3HHU

12

CdhopMupoBaHHOCT, yMEHHS TPUMEHATh (MCIOJB30BATh) 3HAHUS O
COCTaBE WU CBOMCTBAX BELIECTB JUI DKCICPUMEHTAIBHON IIPOBEPKHU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH IIPOTEKAaHUS XUMHYECKHUX
peakiui M MPOrHO3UPOBAHUS BO3MOXKHOCTEHM MX OCYILECTBIICHHUS;
CHCTEMHbIE XMMHUYECKHE 3HAHUS Ul OOBSCHEHUS U MPOTHO3UPOBAHUS
SIBJICHUM, HMMEIOIIMX €CTECTBEHHOHAYUYHYIO MPHUPOAY; JIsi NPUHSTUA

I'PaMOTHBIX PEIICHUH POOJIEM B CUTYAIHSIX, CBI3AHHBIX ¢ XUMHEH

13

ChopMUPOBAaHHOCTh YMEHHUS IUIAHUPOBATH U IMPOBOIUTH XUMHUYECKHM
OKCIICPUMCHT (HOJ’Iy‘IeHI/Ie U H3YUCHUC CBOMCTB HCOPraHU4YCCKUX U
OpPraHMYEeCKUX BEIIECTB, KAYCCTBEHHBIC pEAKIUU  YIIIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KHCJIOPOJICOACPIKAIIUX OPraHMYECKUX BEIIECTB,
peuIeHne  SKCHepUMEHTANbHBIX  33Ja4 [0  PaclO3HABaHHIO
HEOPTaHWYECKUX W OPraHMYECKUX BEIIECTB) C COONIOJCHHEM TIPaBUI
O6esomacHoro  oOpamieHus €  BelecTBaMH M JabOpaTOpHBIM
obopynoBanueM; (HOpMyITHPOBATH IEIM UCCIICOBAHUS; TIPEJCTABIIATH B
pa3nuuHOl (opMe pe3yibTaThl JKCIEPUMEHTA, aHaJM3HpPOBaTh H

OLICHUBATb UX NJOCTOBCPHOCTDH

14

ChopMHPOBaHHOCTh YMEHHS OCYLIECTBIIAThH LIEJICHANPABICHHBIA TTOUCK
XMMHUYECKOW MH(POPMAIMU B pa3IMYHbIX HCTOYHUKAX (Hay4dHast U yuyeOHO-
Hay4Has JINTeparypa, CpeicTBa MacCOBOW HH(pOpMaIMH, ceTh VIHTepHeT 1
Apyrue), KPUTHUECKH AaHAIM3UPOBATh XHUMUYECKYI0 HH(opMaluio,
nepepabaTbiBaTh €€ W HCIOJb30BaTh B COOTBETCTBUHM C TOCTaBJIECHHOM

y4eOHOM 3aaueit

15

ChopMHpPOBaHHOCTh  yMEHHUsSI MPOTHO3UPOBATH,  AHATU3UPOBATH U
OLICHUBATh HH(MOPMAIMIO C TO3MIMKA HKOJOTHUECKOM Oe30MacHOCTH
MOCTIICTBUI OBITOBOM W TMPOW3BOJCTBEHHON JESITEIHHOCTH YEIOBEKA,
CBSI3aHHOW C mepepabOTKOM BemecTB; CcHOPMUPOBAHHOCTH YMEHUH
OCO3HaBaTh  OIIACHOCTb  BO3JCUCTBUS  HA  JKUBBIE  OPraHU3MBI
ONpPEICIIEHHBIX BEIIECTB, IIOHMMAas CMBICJ II0Ka3aTels MPefesIbHOM
JONMYCTUMOW KOHILIEHTpAallMM, W TOACHATH Ha TMpHUMEpax CHOCOObI
YMEHBIICHNS U IPENOTBPALEHUS UX BPEIHOIO BO3AEHCTBUS Ha OPraHu3M

YCJIOBCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPJAEMBIX HA EI'D
11O XUMHUH

Kon

IIpoBepsieMblii 3JIEMEHT COJCPKAHUSA

TeopeTnyeckre OCHOBBI XUMHUHU

1.1

Crpoenue BemiecTBa. CoBpeMeHHass MOJENb CTpOeHHUs aTtoMa. Pacmpenenenue
SJIEKTPOHOB TI0 DJHEPreTHYecCKUM ypoBHAM. Kiaccupukamus XUMHYECKHX
sneMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPreTUYECKUX YPOBHEH aTroMoB (s-, p-, d-
sneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(UTYpaIs atoMa. BaleHTHbIEC SIEKTPOHBI

1.2

[lepuonnueckas cucrema xumudeckux snemeHtoB .M. Menneneesa.
@usnueckuit cMbica Ilepuonnueckoro 3akona .M. Menneneesa. IIpuuunbl u
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB DJJIEMEHTOB M HX COCAMHEHHUM 110
nepuojaM M TIpynmnaM. 3aKOHOMEPHOCTHM B M3MEHEHUHM CBOMCTB IPOCTBIX

BCIICCTB, BOAOPOJHBIX COCHHHCHHﬁ, BBICHIHUX OKCUAOB U THAPOKCHUIOB

1.3

BanenTtHocTh. DnekTpooTpuniareabHOCTh. CTENEHb OKUCIECHUS

1.4

Bunel xuMuueckoil cBs3u (KOBaJIEHTHasl, HIOHHAs, METaJUINYECKas, BOJOPOIHAs)
U MeXaHU3MBbI e€ 00pazoBaHusl. MeXMOJIEKyIIIpHbIE B3auUMOEHCTBUS. BemecTBa
MOJICKYJIIPHOIO ¥ HEMOJIEKYJISIPHOTO CTPO€HUsA. THIBl KPUCTAJUIMYECKUX

peImEToK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIA KPUCTAIIIMYECKON PEIIETKU

1.5

XuMHuueckas peakuus. Knaccudukarus XUMHYECKHUX peakuui B

HEOPraHUYECKON ¥ OPraHn4eCcKod XUMHH. 3aKOH COXPaHEHMsI MAcChl BEILIECTB

1.6

CKopoCTb peaklnu, e€ 3aBUCUMOCTh OT Pa3IHYHBIX (PaKTOPOB

1.7

TennoBbie 3¢ GeKTs XUMUYECKUX peakiuii. TepMoxuMudeckue ypaBHEHHS

1.8

OOpatumble peaknuu. XUMHYeCKoe paBHOBecue. MDakTopbl, BIHUAIOIIKE Ha

COCTOsIHME XUMHUYeCKOoro pasHosecus. [Ipunnun Jle [larense

1.9

Onexrponutuyeckas aucconuanus. CuiibHble M ciadble 37ekTponuTsl. Cpena
BOJHBIX pPACTBOPOB BEILECTB: KHUCNasg, HEWTpanpHas, IienoudHas. CreneHb

JAUCCOIIHMAIH. PeaKI_[I/II/I HOHHOr0 0OMEHA

1.10

IM'uaponus coneit. MonHoe npousBeneHue Boasl. Bomopoausiit nokaszarens (pH)

pacTtBopa

1.11

CriocoObl BeIpaKE€HHSI KOHIICHTPAIIUK PACTBOPOB: MACCOBast J0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJISIpHAsl KOHIEHTpalus. HacelllleHHble UM HEHACHILLEHHBIE

pacTBOpBL, pacTBOpUMOCTh. Kpucramioruaparsl

1.12

OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHEIC pCaKknuu. HOBC,Z[CHI/IC BCHICCTB B CpClax C

pa3HbIM 3HaueHueM pH. MeTobl 31eKTpoHHOr0 OanaHca




1.13

DNEKTPOIN3 PAaCTBOPOB U PACIIIIABOB COJIEH

OCHOBBI HEOPTaHUUYECKON XUMUU

2.1

Knaccugukanus HeopraHuueckux coequHeHnil. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

2.2

XUMHUYECKUE CBOMCTBA BaXHEUIIUX METAUIOB (HATpUM, Kanui, KaJIbLIUM,
MarHuii, ajrOMUHUHN, [IUHK, XpOM, Kele30, MeIb) U UX coenuHeHUi. OOmme

CIOCOOBI MOTYYSHHS METAJUIOB

2.3

XUMHUYECKHUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajOreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHS) M HX  COCOUHEHUH  (OKCHIOB,

KHCJIOPOJICOAEPKAIINX KUCIIOT, BOAOPOIHBIX COCTUHEHUMN )

2.4

I'eneTnueckas CBA3b HCOPraHNn4YCCKUX BCHICCTB, MPUHAJICKAINNUX K pa3JIAYHbIM

Ki1acCcaM

2.5

Nnentudukaims HeOpraHMueCKuX coeIMHeHN. KauecTBeHHbIE peakiuy Ha

HCOPTraHUYCCKUC BCIICCTBA U NOHBL

OCHOBBI OpraHU4eCcKON XUMHUHI

3.1

OCHOBHBIE MOJOXEHHSI TEOPUU XUMHUYECKOIO CTPOEHHUS OpraHM4eCKHX
coequHeHnit A.M. BbytnepoBa. YriiepogHblli CKEIET OPraHUYECKOH MOJIEKYJIBI.
KpatHOCTh XMMHYECKOH CBSI3U. S- M P-CBSA3H. Sp3-, sp2-, Sp-TUOpUAM3ALUU
opOuTasieii aTOMOB yriepoja. 3aBUCHMOCTb CBOMCTB BEILECTB OT XMMHUYECKOTO

cTpoeHus MoJieKya. ['omosioru. I'omonoruueckuii psag. Mzomepus u nzomepsl

3.2

[lonsatne o  ¢ysxknuoHanesHOW  rpynme.  OpueHTanuoHHble  3((EKThI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kinaccu(uKalMy OpraHMYeckux BemiectB. Homenkiatypa
OpPraHMYECKUX COEIMHEHUN (CUCTEMATH4eCKas) M TpUBHUAJIbHBIE Ha3BaHUSA

Ba)KHEHUILINX MPEICTABUTENIEN KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBOOOIHOpAIMKANIGHBIT ¥ HMOHHBIM  MeXaHuW3Mbl peakuuu. [loHsTHE O

Hykieoduie u snexrpoduiie. [IpaBuno MapkoBuukosa. [IpaBuino 3aiinieBa

3.5

Ankanbpl. XMMUYECKHE CBOMCTBA AJIKAHOB: TraJlIOT€HUPOBAHUE, AECTUAPUPOBAHUE,
TEPMUUYECKOE pa3JIOKCHUE, KPEKHUHI, H30Mepus3anus, ropenue. Ilomydenue
ankaHoB. Iluknoankanel. Croeun¢puka CBONCTB IMKIOATKAHOB C MAallbIM

pasMEpoM ILUKIIA. PeaKI_[I/II/I MNPpUCOCAUHCHHA U PAJUKAJIBHOI'O 3aMCIICHU A

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKLMM NPHUCOENAUHEHUs (TaJOreHUpOBaHUE,
TUAPUPOBAHUE, TUIPOraJIor€HUPOBAHUE, TUIpATallUs), TOPEHUs, OKUCIEHUS U
nonuMmepu3anu. lIpoMbleHHsle W 1a0OpaTopHBIE CIIOCOOBI  MOJIyYEHUS

AJIKCHOB

3.7

Ankanvenbl. XHMMHYECKHE CBOMCTBA ajKaJUEHOB: PEAKIMU MNPUCOCTUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHUs U noaumepusanuu. IlomydeHue




AJIKaJUCHOB

3.8

AnkyHbl. XMMUYECKHE CBOICTBA: peakUuu MPUCOEAUHEHHUS (TaJOreHUpPOBAaHUE,
THJIPUPOBAHUE, TUApATalUs, THAPOraJIOTEHUPOBAHUE) KaK CIOCOO MOMyUYCHHS
IIOJIMMEPOB U JIPYIUX IIOJIE3HBIX NPOAYKTOB. Peakuuu 3amemenus. I'openue
aleTUICHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIaMEHU U1 CBaApPKHU U PE3KU

MCTAJIJIIOB. HpI/IMeHCHI/IC aliCTUJICHA

3.9

ApeHbl. XUMHYECKHE CBOWCTBAa OCH307a: pPEaKUUH  AIEKTPOYUIBHOTO
3aMEIlEHus, NPUCOEAMHEHUs (THIPUPOBAHHUE, TaJloreHupoBaHue). Peakuus
ropeHusi. OCOOEHHOCTH XMMHUYECKUX CBOMCTB Toiyousa. [lomydenue OeH3zona.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB crupona. [lomumepusamus —crTupoia.

CrniocoOblI moryueHus! 1 IPUMEHEHNE apOMaTHUECKUX YTIEBOIOPOI0B

3.10

Crnuptel.  [lpenenbHple  OJHOATOMHBIE CIHUPTHL. XHMHUYECKHE CBOMHCTBA!
B3aMMOJICHCTBME C  HAaTpHEM KaK CIOCO0  YCTaHOBJCHHUSA  HaJIMYHUS
THJIPOKCOTPYNIBI, C  TaJOr€HOBOJOPOAAMH  KakK  CIOCOO  TOJIydeHUs
pacTBOPUTEINIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakius ropenus.
[Tomyyenue »sTaHONa: peakuuss OpOKEHUs TIIIOKO3bI, THUIpATalMs ATUJICHA.
OTUJIEHITIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM MPEACIbHBIX MHOTOaTOMHBIX

CIIUPTOB

3.11

@enos. XuMHUECKue CBOWcTBa (peHona (peakuuu ¢ HaTpueM, TUIPOKCHIIOM

HaTpusi, Opomom). [Tomryuenue enomna

3.12

Anpneruapl. XUMUYECKUE CBOMCTBA MPENEIbHBIX allbJIETUIOB: THIPUPOBAHUE;
KaueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYMIy (peakius «CepeOpstHOro
3epkasia», B3aumozeiictue ¢ ruapokcuaoM menu (II). Iomyuenue npenenbHBIX
aNbJECTUZIOB: OKUCIEHUE CHOUPTOB, THApaTalus aleTuieHa. AIIETOH Kak

nNpeACTaBUTCIIb KETOHOB. OcobenHocTH PCaKu OKHUCJIICHUA allCTOHA

3.13

KapOoHOBBIE KHCIOTBI. XUMHYECKHE CBOWCTBA MPECIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. OCOOEHHOCTH XMMUYECKUX CBOMCTB MYPaBbUHOW KHUCIIOTHI.
[TomyyeHue mpenenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT: OKHUCIIEHUE
QJIKAHOB, AJKEHOB, IIEPBUYHBIX CIIUPTOB, AJBICIMAOB. BrIcIiue NpeneibHbe U

HCMIPCACIILHBIC Kap60HOBI>IC KHCJIOTBI

3.14

Cnoxsble >pupbl ¥ kHupbl. CrIOCOOBI TMOMYYEHHS CIOXKHBIX 3(QHUPOB.
OOpatuMocTh peakiuu sTepudukanuu. [IpuMeHeHHe CIOXKHBIX 3(QHUPOB B
NUIIEeBOH M mapdroMepHON NPOMBIIIICHHOCTH. JKUphl Kak CIOXHBIE 3(HUPHI
TJIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKUCJIECHHE. [ MApONM3, MM OMBUICHHME, KUPOB KaK CIOCO0
MPOMBIIIJICHHOTO TOJTYYEeHHUsI COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MbBUTA Kak

COJIM BBICIIHX Kap60HOBI>IX KHCIIOT

3.15

XWMHUYECKHUE CBOWCTBA TIJIIOKO3Bl: PEAKIUU C YYaCTUEM CIHUPTOBBIX H




aJIBJICTUAHOM TPYNI M MOJIOYHOKHCIIOE Oposkenue. [IpuMeHeHue TIIoKo3bl, e
3HAQYCHUE B JKU3HEACATECIBHOCTH Opranusma. Jlucaxapuabl: caxapo3a, MajlbTo3a.
BoccranaBinuBaromue UM HEBOCCTAHABIMBAIOLME aucaxapunabsl. ['maponus
mucaxapuoB. Ilonucaxapunel: kpaxmai, riaukoreH. CTpoeHue MaKpoMOJIEKYJI
Kpaxmazia, T[JIUMKOreHa M LeUIoo3bl. Pu3nueckue CBOWCTBA Kpaxmalla u
LEJUIIONIO3bl. XHMMHYECKHE CBOWMCTBA KpaxMaja: THIPOJU3, KadeCTBEHHas
peakuus ¢ MOoaOM. XHMMHMYECKHE CBOWMCTBA LEJUIIOJIO3bI: TMIPOJIU3, IOJy4YCHHUE
3¢upoB nemmono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

aIleTaTHBIMN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYeCcKHe OCHOBAHUS: PEaKLUUU C BOJOM, KUCIOTAMH,
peakuusi TOpeHHs. AHWIMH KakK [MpeACTaBUTENb apOMaTHYECKUX aMHHOB.
XUMHUUYECKHE CBOMCTBA AaHWUJIMHA: B3aUMOJCHCTBUE C KHUCIOTaMH, OpOMHOI
BOJIOM, oOkucieHue. IloslyyeHne aMUMHOB aIKWJIMPOBAHMEM AaAMMHAKAa H

BOCCTAaHOBJICHUCM HUTPOIPOU3BOAHBIX YIJICBOAOPOJI0B

3.17

AMUHOKHCIOTBI M O€lIKH. AMHHOKHCIOTHI KakK aM(pOTEpHbIE OpPraHUYecKue
coeauHeHUs. OCHOBHBIE AMHMHOKHUCIIOTBHI, OOpasylomue Oenku. XUMHUYECKHE
CBOMCTBA OEJKOB: THIPOJIN3, JICHATYypalus, KaYeCTBEHHBIE (IIBETHBIC) PEaKIHH

Ha OenKu

3.18

CrpoeHue M CTpPyKTypa IOJMMEPOB. 3aBHCHUMOCTb CBOWCTB IIOJUMEPOB OT
cTpoeHusi MousieKysl. OCHOBHBIE CIIOCOOBI TOJIyYEHHsI BBICOKOMOJIEKYIISIPHBIX
COCMHEHUI: peakuuu MOJMMEpH3alMu U MoJuKOoHAeHcaruu. Kiaccudukanms

BOJIOKOH

3.19

WNnentudukaius opraHMuecKux COeAMHEHNN. Perenne sKcrepuMeHTaTbHBIX

3ala4 Ha pacCliO3HaBaHUEC OPraHU4YCCKUX BCIICCTB

3.20

I'eneTnyeckas CBA3b MEKIY KIACCAMHU OPraHUYECKUX COCIUHEHUN

XUMUA U KU3HD

4.1

Xumusi B TIOBCeTHEBHOW u3HU. [IpaBuia Oe3omacHoOi paboOThI C EAKUMH,

TrOprOYMMU U TOKCHUYHBIMHA BCUHICCTBAMU, CPCACTBAMUA OBITOBON XUMUU

4.2

XuMus U 310poBbe. XUMHUS B MEIMLIMHE. XUMUS U CEIBCKOE XO35MCTBO. XUMHUS B
MPOMBIIUIEHHOCTA. XUMHS U 3HEPreTHKa: MPUPOIHBIA M MOMYTHBIM HedTIHOH
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HepTH U e€ nepepaboTka (IpUPOIHBIE

VCTOYHMKH YTJIEBOJOPOOB)

4.3

XUMHS ¥ 3KOJOTHA. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl U €ro
nocnencteus. Oxpana rugpocdeps!, mo4Bbl, aTMocdepsl, (Gaopsl U ¢GayHbl OT
XUMHUYecKoro 3arps3HeHus. IlpoGiema OTXOZOB M MOOOYHBIX TPOIYKTOB.

AJII:TepHaTI/IBHBIC HUCTOYHHUKHU SHCPTUU

4.4

OGH.[I/IC NpCACTaBJICHUA O IMPOMBIINIJICHHBIX crocobax MOJIYUCHUA XUMHUYCCKUX




BEILIECTB (HAa IpUMEpE NPOU3BOACTBA aMMHUAKa, CEpPHOM KHUCIOTHI). YEpHas u
nBetHas  Meraulyprus.  CTekio ¥ CWIMKAaTHasg  NPOMBIIUIEHHOCTbD.

IIpoMbiuienHass ~ opranudeckass  xumus.  CpIpb€  ansd  OpraHU4yecKou

IIPOMBIIITIEHHOCTH
5 Turbl pacy€THBIX 3324
51 Pacuérpl Macchl BemecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE MM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérs! TemmoBoro 3¢pdekra peakuu
5.3 Pacuérpsl 00BEMHBIX OTHOILICHUN Ta30B IPU XUMHUECKHX PEAKIUAX
5.4 Pacuérer maccel (00bEMa, KOTHYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJTHO M3 BEIIECTB JaHO B U30OBITKE (MMEET MPUMECH )
55 Pacuérer MmaccoBoii mim 00BEMHOI TOJTU BBIXO0/IA TIPOAYKTA PEAKIIMHA OT
' TEOPETUYECKH BO3MOXKHOIO
Pacuérer maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH
5.6 | 0[HO W3 BEIIECTB JIaHO B BUJIC PACTBOPA C OMPEACAEHHOI MacCOBOM 0JIei
pacTBOPEHHOTO BEIIECTBA
5.7 Pacu€rsl ¢ ucnionb3o0BaHMEM MOHATUN «MACCOBast JOJIsD», «MOJISIPHAS
' KOHILIEHTPALHS», «PACTBOPUMOCTbY
Haxosxnenne MoneKkysipHOi (popMyIibl OpraHu4ecKoro BEUIecTBa MO ero
5.8 | IIIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €r0 COCTAB, UIH 110

IIPOAYKTaM CrOpaHus




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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