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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEAHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoil @exnepaunn», TpeOOBaHUM K pe3ynbTaTam
OCBOEHHUS (enepanbHOl 00pa30BaTENIbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanusa(DOI1 COO0), MpeACTaBICHHBIX B deneparbHOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c yuérom Konueniuu
npenojaBaHus  ydyeOHOro nmpeamera «XuMus» B 00pa3oBaTebHBIX
opraumsaiusax  Poccuiickon ~— ®enepanuy,  peaIM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeiabHbIe MPOrPaMMbl, U OCHOBHBIX MOJIOKeHHI «CTpaTeruu pa3BUTUs
Bociutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIyOJEHHOTrO M3y4deHHUs 3aHMMaeT Ba)XKHOE MECTO B
CHUCTEME ECTECTBEHHO-HayuyHOro oOpaszoBaHus ywamuxcs 10-11 xmaccos.
N3yuyenue mnpeamera, peaquzyemMoe B YCIOBUAX AU(PGHEepeHIUPOBAHHOIO,
npoGuIbHOrO0 O00Yy4YeHHs, NPU3BAHO OOECNEeYuTh O00I1e00pa3oBaTENbHYI0 U
OOLIEKYNbTYPHYIO TOJTOTOBKY BBITYCKHUKOB HIKOJIBI, HEOOXOIUMYIO JJis
aJlanTallid uX K OBICTPO MEHSIOIMMMCS YCIIOBUSAM KU3HHU B COLIUYME, a TaK¥Ke
JUIsE  TIPOJIOJDKEHHs  OOydeHHs B OpraHu3alusx MNpogecCHOHAIBHOTO
oOpa3oBaHUsA, B KOTOPBIX XWUMHS SIBJISIETCS OJHOM U3 TMPUOPUTETHBIX
JUCIIUTLIVH.

B nporpamMMe mo XuUMUM Ha3Hauy€HHE NpeaMeTa «XHUMHSI» TOoJydaeT
NoJpoOHYI0 HWHTEPHPETAUI0 B COOTBETCTBUM C OCHOBOIOJIAraloIIMMU
nosioxkeHusMu GI'OC COO o B3auMOOOYCIIOBIECHHOCTH LIENIeH, COoaepKaHus,
pe3ynbTaToB OOy4eHHUS M TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CIEAYIOIIHME BBIMOJIHSIEMbIE TPOrPaMMOM 1O
XUMUU (PYHKITUU:

e HH(}OpPMAIIMOHHO-METOAMYECKAs, peanu3alus KOTopoil obOecreunBaet
MOJIyYeHHUE TIPEJCTABICHUS O IENIAX, COAEpPXKAaHUHU, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUS OOYYAIONIMXCS CPEACTBAMU
peIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpPraHU3aIMOHHO-TUIAHUPYIOIIAS, KOTOpas peaycMaTpUBaeT
OTIpeJIeNICHHEe: MPUHIIUIIOB CTPYKTYPHUPOBAHUS U TIOCIEIOBATEIILHOCTH
U3y4eHHs y4eOHOTO MaTepuaa, KOJIMYECTBEHHBIX U KaYeCTBEHHBIX €T0
XapaKTepUCTHUK; TTOJIX0/I0B K (POPMHUPOBAHHUIO COJIEPKATEILHON OCHOBBI
KOHTPOJISI U OIICHKHM 00pa30BaTENbHBIX JOCTIKEHUN O00Yy4aromuxcs B
paMKax WTOrOBOH aTrrectanuu B (OpME €IUHOTO TOCYIapCTBEHHOTO
AK3aMEHa MO XUMHUHU.

[Iporpamma aJist yriyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTaHABJIMBACT MHBAPHUAHTHOE MPEAMETHOE COJEpKaHue, 0053aTeTbHOE
JUISE M3YYeHHsI B paMKaxX OTACNIbHBIX Tpoduiield, mpeaycMaTpuBaeT
pacrpeneseHue M CTPYKTYpUpPOBAaHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiep KaTeNbHBIM JIMHHUSIM/pa3ieiaM Kypca;

e HaéT MpUMEpPHOE pacrpeaeseHre y4eOHOro BpeMeHH, PEKOMEHyEMOTro
JUISL UBYYEHUSI OTACIBHBIX TEM;

e TMpeljaraeT MNPUMEPHYIO IOCIEAOBATEIbHOCTh HU3Y4YEHUS Y4eOHOro
Marepuaia ¢ y4€TOM JOTUKH MTOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBSI3CH;

e Ja€T METOJUYECKYID MHTEPHpPETAMI0 LeJled U 3aJad H3y4YeHUs
npeaMera Ha yriayOJNEHHOM YpPOBHE C  YY4€TOM  COBPEMEHHBIX



MPUOPUTETOB B CHUCTEME  CpelHero  oOimero  oOpa3oBaHus,
COJEP)KATEIbHON  XapaKTepPUCTUKH  IUIAHUPYEMBIX  PE3yJbTaTOB
OCBOEHHSI OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMBI CPEIHETO OOIIEro
oOpa3oBaHUs (JTUYHOCTHBIX, METANIPEAMETHBIX, IPEIMETHBIX), & TAKKe
C Y4Y€TOM OCHOBHBIX BHJOB YYCOHO-TTO3HABATEIBHBIX JCHCTBUUI
00y4aroIerocs 0 OCBOSHUIO COJIEPKaHus IIpeIMeTa.

[To BceM Ha3BaHHBIM TMO3HUIUSAM B MPOTPAMME IO XUMHH IPEIyCMOTpPEHA
MPEeMCTBEHHOCTh C OOy4YeHHEM XHMHUHM Ha YpOBHE OCHOBHOTO OOIIETo
oOpazoBaHus. 3a mpenelaMH YCTAaHOBJIECHHOW MPOTpaMMOM MO XUMHUU
o0s3aTeNbHON  (MHBAPUAHTHOM) COCTABJISIOUIEH  COAEpKaHUs  Yy4eOHOro
npeaMeTa «XuUMHUS» OCTa€Tcs BO3MOXHOCTH BBIOOpa €ro BapUaTHBHOW
COCTAaBJISIIONICH, KOTOpas JOJDKHA OMpENesThcsl B COOTBETCTBHH  C
HanpaBJIeHHEM KOHKPETHOTO Mpoduis o0ydeHusl.

B cootBeTcTBHM ¢ KOHuentyainbHbIMH nosiokeHusmu PI'OC COO o
Ha3HAYCHUW TPEeIMETOB 0a30BOro W YriyOJEHHOTO YpPOBHEH B CHCTEME
muddepeHIIMPOBAaHHOTO 00yUYEHUsI Ha YPOBHE CPEIHETO O0IIero oopa3oBaHUS
XHUMHS Ha YPOBHE YIIIYyOJIEHHOTO W3y4YEHHUS HAMpaBICH Ha peau3aIfio
NPEEMCTBEHHOCTH C TOCIEAYIOUIUM  JTallOM TONYYCHHS XHMHYECKOTO
oOpa3oBaHHsS B pPaMKax H3YYCHHS CIEIUATbHBIX €CTECTBCHHO-HAYYHBIX U
XMMHYECKUX  JIUCUMIUIMH B By3aX W OpraHM3alUsaXx  CPEIHEro
npodeCCUOHAIBHOTO O00pa3oBaHHA. B 3Tol CBsI3W HM3y4YeHHWE IIpeaMeTa
«XUMUS» OPUCHTHPOBAHO MPEHMYIIECTBEHHO Ha pacCIIMpEHUE W YriyOJcHHe
TCOPETUYCCKON M TPAKTUYCCKON IOATOTOBKH OOYYAIOIIMXCS, BBIOpABIIUX
onpenenéHHbpli  mpoduib 00yueHHs, B TOM 4YHCIE€ C MEpPCHEeKTUBOU
MOCIIEYIONIET0 TOJYyYeHUS XUMHUYECKOro O0Opa3oBaHHMs B OpraHU3alugx
npodeccronaapHOoro oopaszoBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COOQO k mnaHupyeMbIM pe3ysibTaTaM OCBOCHUS (efepanbHOil 00pa3oBaTeIbHON
IpOrpaMMbl CpellHEro oO1ero o0pa3oBaHMsS H3YUYEHHUE MpeaMeTa «XHUMHUS»
OPHUEHTUPOBAHO TaKKe Ha peIIeHHWEe 3a/lad BOCIHUTAHUS W COIMAIBHOTO
pa3BuTHA 0oOydJarommuxcs, Ha (GOPMUPOBAHHE Y HUX OOIICHHTEIUICKTYaTbHBIX
YMEHUH, YMEHHI pallMOHAIM3AlNK y4eOHOTro Tpyaa U 0000MEHHBIX CIIOCOOOB
JESATENBHOCTH, UMEIONIUX MEXKIMCIUTILTHHAPHBIN, HAJIIPEIMETHBIN XapakTep.

CocrapnstonumMu — nipeaMera  «XUMHUS» Ha  YpOBHE  YIIIyOJIEHHOTO
U3YUCHHUsI SBISIOTCS yriayOn€HHbIe Kypehl — «Opranndeckas XxuMus» u «Oo1mast
U HeopraHuveckass xumusi». I[lpu ompeneneHun MOAXOAOB K OTOOpPY u
CTPYKTYPHOW OpraHU3aIlii COJIEPKaHHUS ATHUX KYypCOB B MpOrpamMMme M0 XUMUU
3a ocHOBY mpuHATH nonoxkeHus GI'OC COO o paznmmumsx 0a3oBOro
yrayOn€HHOTO YpOBHEH N3YUCHHS TIPEeIMETa.

OcHoBy cogepkanus KypcoB «Opranumueckas xumus» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTABISET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU H
YMEHUH, OTHOCSIINXCS K 0a30BOMY YPOBHIO M3yUY€HHUs MpeaAMeTa. JTa CUCTEMA
3HAHUHN MOJIydaeT OMNpEeIEHHOE TEOPETUUECKOE IOIMOJIHEHUE, MO3BOJISAIOLIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO Oonbiuii 00BEM  (PaKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE HM3Y4YEHHUsS MpeaMeTa oOecredeHa
BO3MOXHOCTh 3HAUWTEIHLHOTO YBEIWYCHHS O0BbEMA 3HAHWA O XHMHYECKHUX
AIIEMEHTAaX W CBOMCTBAX MX COCTMHEHUN Ha OCHOBE PACHIUPECHHS U YTIyOJIeHus
MPEICTABICHUN O CTPOCHUH BEIIECTBA, XUMHUECKOU CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIUH, pacCMAaTPUBAEMBIX C TOYKH 3pPEHUS XUMHYECKOU
KHHCTUKA W TEPMOJMHAMHKH. V3ydeHuWe TMepuoIMYecKoro 3aKoHa W
[lepromuueckoit  cUCTeMbl ~ XMMHUYECKMX  JJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXaHMYECKHX TPEICTABICHUSAX O CTPOCHHHM aTOMA.



XuMudeckasi CBsi3b OOBSCHSIETCS C TOUYKU 3PEHUSI PHEPreTUUECKUX U3MEHEHUM
npu €€ 00pa3oBaHUU U Pa3pyLICHUH, a TAKXKE C TOUKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBaHusa. HM3yueHue TUIOB peakUuil AOMONHAETCS (OPMHUPOBAHUEM
MPEACTABICHUN 00 3JIEKTPOXMMHYECKUX MPOLECCaX U 3JEKTPOJIU3E PACILIABOB
U PacTBOpPOB BeWIECTB. B Kypce OpraHMYecKOM XMMHUM I[PU PACCMOTPEHUU
PEaKLMOHHON CIMOCOOHOCTH COEAMHEHHH yhaensercs o0co0oe BHUMAaHHE
BOIlpocaM 00 DJJEKTPOHHBIX 3(P(deKTax, O B3aUMHOM BIMSHUU aTOMOB B
MOJIEKYJaX U MEXaHU3MaX peaKLUu.

Oco0oe 3HaueHHWE HMEET TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUU
yriayOia€HHOrO YpOBHS HM3Y4YEHHUS Ui KJIACCOB ONpenenéHHOro mnpoduis
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep JOMNOJHEHUH K oOuen
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHbBIEC TTpeaMeThl. Tak,
HanpuMep, B COJIEP)KAaHUM MpeaMeTa s KIACCOB XHMMHUKO-(PU3UUECKOIro
npoduiis 6oJbIIOE 3HAUEHHE OyIyT UMETh 3JIEMEHTHI Y4eOHOro Marepuaia 1o
obOmeit xumuu. [Ipu M3yueHuu npeaMera B JAaHHOM Ciydae akKIEHT OyJner
clellaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOLIHOCTh 3aKOHOB M TEOpUU B
XUMUU U B (PU3HKE: aTOMHO-MOJICKYJISIpHAs TEOpHs (MOJICKYJIIpHasi TEOpHUs B
¢bu3uKe), 3aKOHBI COXpPaHEHUS MAacChl M DHEPrUH, 3aKOHBI TEPMOJWHAMHKH,
ANEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUU BEILIECTB U APYTOE€.

B 10 e Bpems B coaepKaHUM MpeaMeTra s KJIacCOB XUMHUKO-
Oounonornyeckoro npoduiis OONbIINKA YAEHIbHBIA BeC OyAeT UMETh OpraHnvecKas
xumusi. B aTOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
O0OCTOSITENIBHOTO  PAaCCMOTPEHHS] XMUMHUYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMST, K MPUMEPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KakK JHUIMUIbI, OEJIKH, YTIEBOJbI, HYKJICHUHOBBIC
KHUCIJIOTHI U apyrue. [Ipu 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX NpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB CIIYKAT OCHOBOM ISl M3Yy4YEHUS
CYILITHOCTH MPOIecCOB (POTOCUHTE3A, JIbIXaHUSI, TUILEBAPEHMUS.

B nnane QopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB IO3HAHHMS W OMNBITa MPAKTUYECKOTO MPUMEHEHUS
HAyYHBIX 3HAHUN HU3Y4YCHUE TMpeaAMeTa «XHUMHUs» Ha YriayOoJEHHOM YpOBHE
OCHOBAHO Ha MEXKMPEIMETHBIX CBSI3X C yUeOHBIMH MPEIMETAMHU.

[Tpu m3ydyenun yueOHOro mpenmera «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayeil  IMEPBOCTCIICHHOM  3HAYUMOCTU  SIBIISICTCS
dbopMupoBaHHE OCHOB HayKH XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, IIPAKTUYECKOM JIESITEIbHOCTH YeEJOBEKa W OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KYJbTyphl. PemieHue 3Tod 3amauu Ha yriayOnEéHHOM
YPOBHE M3YYEHHS IIPEAMETA MIPEATIOIAracT pealn3altio TAKUX LEJIeH, KaK:

e (opmupoBaHHMe TpPENCTABICHUN: O MaTepUaIHLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSAX M II03HABA€MOCTH SBIICHUW NPUPOABL, O MECTE
XUMHM B CHUCTEME €CTECTBCHHBIX HAyK M €€ BeAylled poiu B
o0OecreueHn YCTOMYHMBOTO pA3BUTHS UYEJIOBEYECTBA: B PEHICHUHU
poOJIeM KOJIOTHICCKON, SHEPTreTHYSCKOM W MHIIEBOM OS301MacHOCTH,
B Pa3BUTHUM MEIUILMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
VCTOYHHUKOB SHEPIuH, B o0ecrnieueHnu pPalMOHAIBHOTO
IPUPOIOTIONIH30BAHUSA, B (HOPMUPOBAHMH MHUPOBO33PEHUS WU OOIIEeH
KyJTbTYyphl YEJIOBEKa, a TaKXKe JKOJIOTHYECKH O0OOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 310POBBIO M IIPUPOIHON CpENE;

e OCBOCHHE CHCTEMBl 3HAaHUM, JIEKAINIMX B OCHOBE XUMHYECKOH
COCTaBJISIIOLLIEHT €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:



(yH1TaMEHTaJIbHbIX NOHATHI, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MIPEACTABIECHNNA O CTPOCHHUH BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJIIPHOM, O TEPMOAUHAMHUUYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSA XUMUYECKUX PEAKLINM, O
XMMHYECKOM PABHOBECHU, PACTBOpPAX M JUCHEPCHBIX CHCTEMAaX, 00
oOILIMX HayYHBIX IPUHLIMIAX XUMUYECKOTO TPOU3BOJICTBA;
dopmupoBaHue y  oOydarolmUXCs  OCO3HAHHOTO  IOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMUYECKHX 3HAHUU ISl OOBSICHEHUS
KJIIOYEBBIX MJIEH M MpOoOIeM COBPEMEHHOW XUMHUHU, NIl OOBSICHEHUS U
IPOTHO3UPOBAHUS  SBICHUHM, HUMEKIOIIUX  E€CTECTBEHHO-HAYUYHYIO
OpUpPOAY; TPAaMOTHOIO peHIeHUs MpoOJeM, CBSI3aHHBIX C XUMUEH,
IPOTHO3UPOBAHMS, aAHAIW3a M OLEHKH C TMO3ULUNA 3KOJOTMYECKON
0e30MacHOCTH  TOCHEJACTBUM  OBITOBOM M MPOU3BOJICTBEHHOMU
NEATEIIbHOCTU YEJOBEKA, CBSI3aHHOW C XMMHMYECKUM ITPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U MepepabOTKO BEIECTB;

yriayOjaeHue TMpeACTaBICHUM O HAy4yHbIX METOJlax MO3HaHUA,
HEOOXOJUMBIX JJisi MPUOOpPETEHUsI YMEHUN OpPUEHTHPOBATHCS B MUpPE
BEUIECTB U OOBACHEHHUS XUMUYECKUX SIBICHHUM, MMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUUECKON AEATEIbHOCTHA U MIOBCEAHEBHON KU3HMU.

B nnane peanuzanuy nepBOOYEPEAHBIX BOCHUTATENBHBIX W Pa3BUBAIOLIUX
(GYHKIUH 1EJOCTHOM CUCTEMBI cpeHero o0mero o0pa3oBaHus MPU U3y4YEeHUU
npeamera  «XHUMMsS» Ha YIIYOJIEHHOM YpOBHE OCOOYH aKTYyalbHOCThb
NproOpeTarOT TaKUe LEIH U 33J1a4H, KaK:

BOCTIUTaHUE YOEKAEHHOCTH B ITO3HABAEMOCTH SIBICHUW TNPUPOIH,
YBOKEHHUS K IMPOIECCY TBOpPYECTBA B OOJACTH TEOPETHUECKUX U
NPUKIATHBIX UCCIICOBAHUNA B XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIlMM K OOYUYEHHWIO M IO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥  CAMOBOCIHTAHMIO HAa  OCHOBE  YCBOCHWSI
00IIIeUeTI0BEYCCKUX [IEHHOCTEH;

pa3BUTHE  TO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH oOydJaronuxcs, (GpopMHpoOBaHHE Yy HUX
CO3HATEJIHLHOTO0 OTHOIICHUS K CamMO0Opa30BaHHIO W HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCIICIIHOW mTpodeccHoHanpbHON U
OOIIIECTBEHHOU JIESATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO ¥ IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMHUpoBaHUE YMEHUN W HABBIKOB Pa3yMHOTr'O MPUPOJIONOJIE30BAHUS,
pa3BUTHE  JKOJIOTHMUYECKOW  KYJIbTYphl, NPUOOpPETEHUE  OMbITA
0O0IIECTBEHHO-TIOJIE3HON IKOJIOTHIECKOU IeITeTLHOCTH.

OO0miee 4YKMCIO YacoB, NPEAYCMOTPEHHBIX I M3YYCHHS XUMHUU Ha
yriayOJIeHHOM YPOBHE CpelHero obmiero oopasoBanus, cocTaBisieT 204 4acos:
B 10 kimacce — 102 yvaca (3 ygaca B Henento), B 11 kmacce — 102 ygaca (3 yaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKO XUMHUM.

IIpenmer u 3HaYeHWE OPraHUYECKOM XMMHMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COSTUHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHbIe BO3MOMKHOCTH aToMa yriepoja. XuMUYecKas CBs3b B
OpraHMYecKUX COEAMHEHMSIX. TUmbl THOpUIM3ALMH ATOMHBIX OpOUTanen
yriaepoaa. MexaHnuaMbl 00pa3oBaHMsS KOBaJEHTHOW CBs3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U -
cBsa3u. OnuHapHasi, [BOMHas M TpoitHast cBsi3b. CrocoObl pa3pbiBa CBs3ei B
MOJIEKYyJlaX OpraHuyeckux BemecTB. IloHATHEe O CBOOOJHOM pajauKale,
Hykjeoduse u snekTpodure.

Teopust cTpoeHuss opranudeckux coeauHeHuii A.M. bytiepoBa u
COBPEMEHHbBIEC TPEACTABICHUS O CTPYKTYpe MOJIEKYJ. 3HadeHHEe TEOpUu
CTPOCHUS OPraHWYECKHX COCAMHEHHIl. MOJICKYJSIpHBIE U CTPYKTYpHbIC
dopmynbl.  CtpykTypHble GOpMYyNbl  pa3jMYHbIX  BHJAOB: pPa3BEpPHYTas,
COKpalmi€HHas, ckenetHas. WM3omepus. Buabl wn3oMepum: CTpYKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYeCKHX
COEIMHEHUN (MHAYKTUBHBIN 1 Me30MEpHBIN 3D (DEKThI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
byHKIIMOHAIBHON rpyIIIe. ["'omonorus. ["'omonoruueckue PAIBIL.
Cucrematuyeckass HomeHknatypa opranudeckux coenuHeHuid (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX ITPEACTABUTEIIECH.

OcobOeHHoCcTH U KiIaccuUKaIMs OpraHuYeCKuX peakuuii. OKUCTUTENbHO-
BOCCTAHOBHTEIIbHBIE PEAKIIUU B OPraHUYECKON XUMUHU.

DKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHWYEeCKHUX BEIIECTB W MaTepualaMy Ha HX
OCHOBE, OMbITHI IO MNPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBnenue, oOyriIMBaHWE W TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuil psia ankaHoB, oOmas Gpopmyia, HOMEHKIATypa
1 [I30MEpHS. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,
sp -m6p1/1;(1/13au1/1;1 aTOMHBIX OpOuTalel yriepoaa, G-CBS3b. Du3MuecKHe
CBOICTBA aJIKAHOB.

XVMMHYECKHE CBOMICTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpHU3ALNH,
JNETUIPUPOBAHNS, UUKIN3ALNH, TUPOIN3a, KpeKUHra, ropenus. [Ipeacrasienue
0 MEXaHU3M€ peaKlMi paguKaIbHOIO 3aMEILECHHUS .

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U IPUMEHEHUE AJIKAHOB.

Huknoankanel. OOmass  ¢opmyna, HOMEHKIATypa H  H30MEpHS.
OCOOEHHOCTH CTPOEHHS M XUMHYECKHMX CBOMCTB MalbIX (LMKJIONPOIAH,
MUKI00yTaH) ¥ OOBMYHBIX (IIMKJIONEHTAH, IUKIOTEKCaH) IMKIOATKAHOB.
CriocoObl OJTy4YeHHsI M IPUMEHEHHE LIUKJIOATKAHOB.

Ankenbl.  ['oMomormueckuit  psa  ankeHoB, oOmas  ¢opmyna,
HOMEHKIaTypa. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
QJIKEHOB, Sp--rMOpuAM3alys aTOMHBIX OpOuTaneil yriepona, G- U T-CBA3M.
CprKTypHaﬁ U reomerpuyeckas (uuc-tpaHc-) uszoMmepusa. Dusmueckue



CBOMCTBA aJKEHOB. XHMHMYECKUE CBOWCTBA: pPEAKUUU IPUCOCIUHECHUS,
3aMEILECHUS B O-TIOJIOKEHUE MPU IBOMHOM CBSI3H, MTOTUMEPU3ALINU U OKUCIICHUS.
IIpaBuiio MapkoBHukoBa. KadecTBeHHbIE peakuuu Ha JABOMHYKO CBS3b.
Cnoco0bl NOTy4eHUs! ¥ IPUMEHEHHUE aJTKEHOB.

AJKaJEHBI. Knaccuduxanus aJKaJMEeHOB (comnpskE€HHBIE,
W30JIUPOBaHHbIE, KymYauposanuvle). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKHX CBOWMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHmue.
[Tonmumepuzanus conpspkEHHBIX qUeHOB. CHOCOOBI MOMYyYEeHUS U MPUMEHEHUE
AJKAIUEHOB.

Ankunel.  ['omonormyeckuii  psij  ajdkuHOB, oOmas  ¢opmyra,
HOMEHKJIaTypa M HM30MEpUsl. ODJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT ~ QJIKHHOB, SP-THOpUAM3alMsl aTOMHBIX OpOuTaned yriepoja.
du3nuecKkue  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  PEaKUHUU
NPUCOCIUHEHUS, IUMEPU3ALMA W TpUMEpU3ALMM, OKHUCIeHUs. KuciorHbie
CBOIWCTBAa AQJIKKHOB, MMEIOUIMX KOHIEBYIO TPOWHYIO CBsi3b. KadecTBeHHbIE
peaKkIuu Ha TPOUHYIO CBA3b. CrIOCOOBI MOYYEHUS U MPUMEHEHNE aJIKMHOB.

ApoMaTH4eCKue YriaeBoJ0poabl (apeHbl). ['OMOJIOrHYECKUd psifi apEHOB,
obmast  ¢gopmyna, HOMEHKJIAaTypa UM  H30MepUsi.  OJIEKTPOHHOE W
POCTPAHCTBEHHOE CTPOCHUE MOJIEKyNbl OeH3oya. dusznueckue CBOWCTBA
apeHoB. XMMHUUYECKHE CBOMCTBA OCH30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMEIICHUS
B OCH30JIbHOM KOJIBIIC M YTJIEBOJOPOHOM paJIUKaje, peakiuu MPUCOSIUHEHNUS,
OKHCJIeHHe ToMojoroB Oenzomna. IlpeacraBieHue o0 OpUEHTUPYIOIIEM
JEUCTBUM 3aMecTuTeNed B OEH30JbHOM KOJbIIE Ha MpUMEpe alKWIbHBIX
paanKaioB, KapOOKCWIHHOU, THIPOKCHIIBHONW, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTM XMMHUYECKHUX CBOWCTB crtupoia. [lomumepuszanus
ctuposa. CrocoObl MOTYYEHUSI U TPUMEHEHUE apOMAaTHYECKUX YIIIEBOIOPOIOB.

[Ipuponusiii  ra3. IlomytHeie HedTsHsle Ta3bl. Hedts u e
npoucxoxaeHue. KaMeHHbI yroib ¥ NpoAyKThl ero nepepabotku. CrocoObl
nepepaboTku HedTU: MEePEroHkKa, KPEeKUHT (TePMUUYECKHM, KaTAIUTHUYECKHl),
pudopmunr, nmponm3. lIpoaykTel mepepaboTku HepTH, MX NpPUMEHEHHE B
IPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnyeckas CBA3b MEKy PA3IUYHBIMU KJIACCAMU YTIIE€BOAOPOAOB.

DIEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOAHBIX YIIE€BOJAOPOJIOB. Peakunu
3aMENIEHUs TajJoreHa Ha TUIPOKCOTPYIIy, HUTPOrpYIIy, LIHAHOTPYIIY,
aMuHoOrpymnmy. /lelicTBUE Ha TaJIOT€HIPOU3BOJHBIE BOJHOIO M CIHUPTOBOTO
pacTBopa ménoyu. BzaumoaeicTere TUrajJoreHajJKaHOB C MarHUEM U IIUHKOM.
[loraTHE O  METALIOOPTaHMYECKUX  coeAuHeHusx.  Mcmosb3oBaHue
TJIOTCHIPON3BOIHBIX YTIIEBOJAOPOIOB B OBITY, TEXHHKE M TPU CHHTE3E
OPraHUYEeCKUX BEILECTB.

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
u3ydeHue  (U3MYECKUX  CBOWCTB  YIVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEAKIMI YIJI€BOAOPOAOB Pa3IMUHbBIX KIacCOB (00€CHBEUHBAHUE
OpOMHOW WJIM MOTHOW BOJBI, PACTBOpPA MEPMaHTaHATA KaJlvs, B3aUMOJICHCTBHE
alleTWJIEHa C aMMHAdHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHEe yriepojia W BOJAOPO/JAa B OPTaHWYECKUX BEIIECTBAX, MOJTYyUYCHHE
ATHJICHA W U3YYCHHE €r0 CBOWCTB, O3HAKOMIICHHE C KoJutekiusimMu «Hedtb» n
«Yroap», ¢ oOpa3naMu IJIaCTMACC, KaydyyKOB W PE3UHBI, MOJEIUPOBAHUE
MOJIEKYJI YIJIEBOJOPOJIOB U FajJOT€HIIPOU3BOAHBIX YIIIEBOIOPOAOB.

Kucsiopoaconep:xkamue opranndeckKue coeJuHeHHU.

[Ipenenbubie ogHOaTOMHBIE cHUPThL. CTpoeHHE MOJIeKysl (Ha IpuMmepe
MeTaHoJia W 3TaHoyia). ['omonoruueckuid psn, oOmias Qgopmysna, HU30MEpPHS,



HOMEHKJIaTypa U kiaccudukanus. Dusznyeckue CBOICTBA MpeAeTbHBIX
OJIHOAQTOMHBIX CIUPTOB. BOAOpOIHBIE CBA3M MEXKAY MOJIEKYJIaMU CHUPTOB.
XUMHUYECKHE CBOMCTBA: PEAKUUM 3aMENICHHUs, AETuApaTaldd, OKHUCJICHHS,
B3aUMOJICMCTBUE C OPraHUYECKUMH W HEOPraHWYECKMMH  KHUCIOTAMU.
KauecTtBeHHast peakuusi Ha OJHOATOMHBIE CHUPTHL. JleiicTBHE 3TaHONA H
METaHOJIa Ha oOpraHu3M yeinoBeka. CrnocoObl MNOJy4YeHUS W NPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3dgupsl, HOMeHKIaTypa U u3omepus. Oco6eHHOCTH (HUZUIECKUX
Y XUMUYECKUX CBOMUCTB.

MHOroaroMHbl€ CIUPTHI — ITUICHIJIMKOIb U TIHMIEPUH. PU3NYECKUE U
XUMHUYECKHE  CBOMCTBA:  pEaKUMU  3aMEIIECHUs,  B3aUMOJCHCTBUE  C
OpPraHM4YeCKUMU W HEOPraHUYECKUMHU KHUCJIOTaMM, KAYECTBEHHAsl pEaklsl Ha
MHOroaTOMHbIE  cnupThl.  lIpeacraBieHne O  MEXaHU3ME  peakUUi
HyKJIeopuabHOro 3amenieHus. llelictBue Ha opraHu3m uenoBeka. CrocoOsbl
MOJIyYEeHUS] U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®eHon. CTpoeHuE MOJIEKYJIbl, B3aUMHOE BJIMSHUE THAPOKCOTPYIIBI U
O0eH3oapHOTO simpa. dusnueckue croiictBa PeHosa. OCOOEHHOCTH XUMHYECKUX
cBoiictB (penosa. KadyecTtBeHHble peaknuu Ha ¢eHon. ToKkCHYHOCTH ¢eHona.
Crnioco6sI nosrydeHus: 1 mpuMeneHue ¢penosa. denondopmanbaeruaHas cMoa.

KapOoHunbHble COENMHEHUS — albJETUIbl U KETOHBlL. DJEKTPOHHOE
CTPOCHHE KapOOHWJIBHOM Tpymnmbl. ['OMOJOTHYECKHE PSAbl albJACTHIOB U
KETOHOB, 0011as GopMyIia, U30MEpPHUsT U HOMEHKIaTypa. du3ndyeckre CBONCTBA
aJIbJETUJIOB M KETOHOB. XHMHYECKHE CBOWCTBA QJIBJACTHUAOB W KETOHOB:
peakiuu npucoenrHeHuss. OKUCIEHUE albIeru0B, KaUeCTBEHHbIE PEAKIUN Ha
anpaeruapl. CrocoObl MOy4eHUs U MPUMEHEHUE abJAeTUI0B U KETOHOB.

OnHOOCHOBHBIE —TpeeibHble KapOOHOBBIE KHCJIOTHL. (OCOOEHHOCTH
CTpOEHHUSI MOJIEKYJ] KapOOHOBBIX KHCIOT. M3omMepuss W HOMEHKIATypa.
®duznyeckue CBONUCTBA OJIHOOCHOBHBIX TPEEIbHBIX KapOOHOBBIX KHCIOT.
Bogoponnbie cBA3M MeXAy MOJIEKYJaMU KapOOHOBBIX KHUCIOT. XHUMHUYECKHE
CBOICTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUS dTePUPUKAIINH, PEAKIIMH C YIaCTHUEM
yII€BOAOPOIHOTO panukana. OCOOCHHOCTH CBOMCTB MYpPaBbUHOM KHCIIOTHI.

[losTHe O TPOMZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX 3dupax.
MHoroo6pa3ue kapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOMCTB HENPEACIIbHBIX H
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KUCIOT:
CTEapUHOBAsA, NAJIbMUTUHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHONEHOBAs KUCIOTHI.
CriocoObl IoNTy4eHHs ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upsl. ['omonorudyeckuit psia, obmas Gopmyia, U30Mepus U
HOMEHKJIaTypa. OU3NUECKHUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOU CpeTIe.

Kupsl. Crpoenue, puznueckre U XUMUIECKHUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJOW M TenouHoi cpeae. OCoOOCHHOCTH CBOWCTB JKHPOB, COISpKAIINX
OCTAaTKU HEMPEIeNbHBIX )KUPHBIX KUCIOT. JKUphI B mpupoe.

Mpbu14 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mrast xapaktepuctuka yrieBoaoB. Kmaccudukarus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapuisl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, nezokcupuOo3a. PU3NYECKUE CBOWCTBA W HAXOXKICHHE B TPUPOJIC.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QIbJACTHAHOW TPy, COIUPTOBOE W MOJOUYHOKHUCIOE OpOKEHHUE.
[IpuMmeHeHne TIOKO3bl, €€ 3HAYeHUE B JKU3HEACSATEIIbHOCTH OpraHu3Ma.
Hucaxapunabl: caxapo3a, MajbTOo3a U Jakro3a. BoccTaHaBiuBawiue Hu



HEBOCCTAHABIMBAIOUIME aucaxapuisl. I'naponmns nucaxapunos. Haxoxnenue B
npupone u npuMmeHenue. llommcaxapuapl: Kpaxmall, TJIIMKOTEH W LEJUTIOJIO3A.
CrpoeHne MakpOMOJEKYJ Kpaxmania, IJIMKOI€Ha U LEJUTIONIo3bl. Pu3ndeckue
CBOMCTBA KpaxMajla M LEJUIIOJIO3bl. XHMUYECKHE CBOWMCTBA Kpaxmala:
TUAPONN3, KA4eCTBEHHAas peakuus ¢ HOAOM. XUMHYECKHE CBOMCTBA
LEJUIIONIO3bl: THAPOJIW3, MojydeHue d¢upoB 1emwnono3pl. Ilonarue 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAJIBHBIE METOABbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
pPacTBOPMMOCTH PA3JIMYHBIX CHUPTOB B BOJAE, B3aUMOJCHCTBHE JTaHONA C
HaTpUEM, OKHCIICHUE 3TWIOBOIO CIIMPTA B aJBIECTHUJ HAa PACKaJICHHONW MEIHOU
IPOBOJIOKE, OKHCJIIEHME 3THUJIOBOTO CHUPTa AUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUAIOB), KAYECTBEHHbIE PEaKLUU Ha allbJeruabl (C
ruapokcuoMm  auammuncepeopa(l) u  ruapoxcumom  Mmenu(ll)), peaxuums
rauepuHa ¢ rugpokcugom  Mmeau(ll), xumuyeckue CBOICTBa pacTBopa
YKCYCHOM KHUCJOTBI, B3aWMOJEHCTBUE PACTBOpa IUIFOKO3bl C THIPOKCHUIAOM
meau(Il), B3aumoaeiicTBue Kpaxmana ¢ MOJOM, PEIIEHUE dKCIEPUMEHTAIbHBIX
3amay o temaMm «CrupTthl U QeHoinbl», «KapOooHoBble KUCTOTHL. CIlOXKHBIE

a3(UpbI».
A30TcoJep:Kaniue OpraHudecKue coeJMHeHusl.
AMHMHBI — OpraHMYecKHe TMPOU3BOJHBIC aMmHuaka. Kiaccudukaius

aMUHOB: anudaTuyeckue W apoMaTUYeCKue; TIEePBUYHBIC, BTOPUYHBIE U
TpeTudHbie. CTpoeHHe MoJIeKyJ, obmas Gopmyiia, n3oMepus, HOMEHKIATypa U
dbu3udeckue CBONCTBA. XHUMHUYECKOE CBOWCTBA anu(aTHUYECKUX aMHHOB:
OCHOBHBIE CBOWMCTBA, aJKUJIMPOBAHUE, B3aUMOJECHCTBUE MEPBUYHBIX AMUHOB C
a30TucTor KUucnoToi. Conu aJKuIaMMOHHUS.

AHWINH — MpEeICTaBUTEIb AMUHOB apomaTuyeckoro psnpa. CrpoeHue
aHuiIuHA. B3amMHOe BIMAHME Tpynn aTOMOB B MOJIEKYJIE aHHWIIMHA.
Oco0EHHOCTH XWMHUYECKUX CBOWMCTB aHuiWHA. KadecTBeHHBbIE peakIMu Ha
anmwH. CrnocoObl TONydyeHUs W TpUMEHEHHe anu(aTUYeCcKUuX AaMHUHOB.
[lony4yenue anuIMHA U3 HUTPOOECH30IA.

AmMuHokucnoTel. HomeHkinatypa u uzomepusi. OTenbHbIE PEICTaBUTENN
0-aMUHOKHUCIIOT: TJIMIUH, ajaHuH. @Ousuueckue CBOKWCTBA AMHUHOKHUCIOT.
XYUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(pOTEpHBIX OPraHHMYECKUX
COCIMHEHUMN, pEeaKIusl TMOJUKOHACHCAIIMK, O00pa3oBaHUE IMENTHUIHON CBS3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak npupoansie nonumepsl. [lepBuyHas, BTOpUYHAs U TpPETHYHAS
CTpYKTypa OeNKOoB. XMMHUYECKHE CBOMCTBAa OEIIKOB: THAPOJIN3, JACHATYypallus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

DKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M HX IPEBPAILCHHI:
pacTBopeHUEe OEIKOB B BOJE, JE€HATypalus OEIKOB MPU HarpeBaHUU, LIBETHBIC
peakiuu Ha O€lKH, pEelIeHHEe OHKCHEPUMEHTAIbHBIX 33a/Jad 10 TeMaMm
«A3oTcoaepkalllue  OpraHudeckue  coeauHeHus’» W «Pacno3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHSTUS XHMHUU  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHHI:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALUU, CPEIHSA
MosekyisipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJISPHBIX
COEIMHEHUN — MOJIMMEPU3ALIMS U TTOJIMKOHICHCALIHSL.

[Tonumepubie matepuansl. [lnacTmaccbl (HMOJUATUIICH, MOJUOPOIUIICH,
MOJIMBUHWIXJIOPUI, TOJUCTUPOJ, MOTUMETUIIMETAKPUIAT, MOIUKApOOHATHI,
noudTHIIeHTepepTanaT). Y THin3auus U nepepadboTka miacTuka.



DnacToMephl:  HAaTypaJbHBIH  KaydyK, CHHTETHYECKHE  KaydyKH
(OyTamueHOBbIN, XJIOPOMPEHOBBIN, H30MTPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HCKYCCTBEHHBIC
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpoOH U JaBCaH).

[Tonumepsr CIELUATIEHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIIEKTPOIPOBOISIINE MTOJIMMEPHI, OMOpa3iaraeMbie TOTUMEPHI).

OKCTIIEpUMEHTAILHBIE METOJbl M3Y4YEHUS BEIIECTB M WX IMPEBpaICHUI:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc, KaydyKoB, pEIICHHE OJKCIEePUMEHTAIbHBIX 3a7ad 10 TeMe
«Pacmo3naBaHne TIIACTMACC M BOJIOKOHY.

PacuétHnle 3agaun.

Haxoxxnenne MoJeKyasipHOW (DOPMYJIBI OPTaHHYECKOTO COCAMHCHHS TI0
MAacCOBBIM JIOJIIM JJICMEHTOB, BXOJSAIIUX B €ro COCTaB, HAaXOXJCHUE
MOJICKYJISIDHOM (DOPMYJIBI OPraHUYECKOTO0 COETUWHEHMs] Mo Mmacce (00bEMY)
OPOJYKTOB CrOpaHusi, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakUi W/WIM MCXOIAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (DOPMYIIBI
OpPraHUYECKOr0 BEIISCTBA Ha OCHOBE €r0 XMMHYECKUX CBOMCTB MJIU CITOCOOOB
NOJTYYCHHUS, ONpPEICICHUE JOIU BBIXOJIa MPOJIYKTA PEAKIUU OT TCOPETHUCCKH
BO3MOJKHOTO.

MexXnpeIMeTHBIC CBS3H.

Peanuzanmss MeEXIpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPraHHYCCKOU
xumur B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX IOHATUH, TaK M TOHITHHA, NMPUHATBHIX B OTACIBHBIX
IpeIMeTax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TMOHSATHUS: SBJICHUE, HAay4YHbIA (aKT,
TUMoTe3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccudukainus, HaOIoAeHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHUE.

®uzuka: wMaTepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIa,
HSHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TEJO, OO0BEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKHUE BEIMYMHBI, CIUHUIIBI U3MEPEHUs, CKOPOCTh, YHEPTHS,
Mmacca.

buonorus: kierka, opraHusM, 3KOcHUcTeMa, Owmocdepa, MeTaboIHU3M,
HACJICJCTBEHHOCTh, aBTOTPO(MHBINA U TreTepoTpOdHBIN TUII MUTAHUSA, OPOKECHHE,
dboToCcUHTE3, IbIXaHWE, OCJKHU, YIJIEBOIbI, >KUPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hble UCKOMIAEMBIE, TOTLIUBO.

TexHonorusi: MHUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO IHUTAHUSA,
MOIOIIUE CPENICTBA, MaTEPHAIBI U3 UCKYCCTBEHHBIX M CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIAS U HEOPTAHUYECKAS XUMUA

TeopeTnveckne OCHOBbI XUMHUMU.

AtoM. CocTaB aTOMHBIX sflep. XHUMHUYECKUU »dynemMeHT. W30Tomsl.
CtpoeHue 31eKTPOHHBIX 000I04Y€K aTOMOB, KBAHTOBBIC YHCIa. DHEPTeTHUYECKHUE
YPOBHU W TOAYpOBHU. ATOMHBIE opOuTanmu. Knaccudukanus XAMHUUYECKHUX
3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenre 371eKTPOHOB MO aTOMHBIM
opOuTansaM. DJIEeKTPOHHbIE KOH(MHUTYpallMd aTOMOB »JJEMEHTOB TIEPBOrO—
YeTBEPTOTO MEPHUOJAOB B OCHOBHOM U BO30OYKJAEHHOM COCTOSTHUH, DJICKTPOHHBIC
KOH(GUTypallui HOHOB. DIEKTPOOTPUIIATEILHOCTD.



[lepuonnueckunt 3akoH u llepuoamyeckas cucTeMa XUMHUYECKHUX
anementoB  J[.MI. MenneneeBa. CBsI3p NEPUOJMYECKOTO  3aKOHA WU
Ileproanueckor CUCTEMBl XMMUYECKHUX 3JIEMEHTOB C COBPEMEHHON TEOpUEH
CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTM H3MEHEHHS CBOWCTB XHMHUUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIHIECTB MO TPYIIaM U
nepuoaam. 3HaueHue nepuoanueckoro 3akona /[.M1. Menneneena.

XuUMHYECKasd CBs3b. BUIBI XMMHUUYECKOM CBS3U: KOBAJCHTHAs, WOHHAasi,
MeTajndyeckas. MexaHu3Mbl 00pa30oBaHUsI KOBaJIEHTHOM CBSI3U: OOMEHHBIA U
JOHOPHO-AKIIENTOPHBIA.  DHepruss W JAnuHa  CBs3u.  [lomsapHOCTS,
HAMpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble CBs3M.
Bonopoanas cBa3b. MexMONEKyJISIpHbIE B3aUMOICHCTBUS.

BanenTHOCTh M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJl C HMX TE€OMETPUUECKUM CTpPOCHHEM (Ha mpumepe
COEJIMHEHUM 3JIEMEHTOB BTOPOI0 MEPUO/IA).

[IpencraBneHre O KOMIUIEKCHBIX coelMHEHUsIX. COCTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTesib,  JIMTAHJbl.  3HAY€HHWE  KOMILJIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIIMOHHON XUMUH.

BemiectBa MOJEKYJIApPHOTO W HEMOJIEKYJISIPHOTO  CTpOE€HHUs. TuIbl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o gucnepcHeix cuctemax. Mictuaneie pactBopsl. [Ipeacrasienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBas JI0J1s1 BEIIECTBAa B PaCTBOpE, MOJISIpHAs KOHLIEHTpalusi. HachlleHHbIe
Y HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccudukamms ©U  HOMEHKIATypa  HEOPraHMYECKHX  BEIECTB.
TpuBuanbHble Ha3BaHUS OTACIBHBIX NPEIACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukanus  XUMUYECKHX  peakuuii B HEOPraHUYEeCKOM H
OpraHWYeCKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TPEBpAIllCHHUs] HPHEPTrUU MPU XUMUYECKHX peakuusx. TemnoBeie 3¢ EKTsI
XUMHUYECKUX peakiuii. TepMOXUMUYECKUE YPABHECHUA.

CkopocTh XUMHUUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢daktropoB. ['oMoreHHbIie 1 reTeporeHHbIe peakiuu. Katanus u kaTanuzaTopsl.

O6patumMble ©W HeOOpaTUMBIE peaKIMd. XHUMHUYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECUS: TEMIIEPATYpPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
yuyacTByromux B peakuuu. [Ipunnun Jle [laTemnbe.

OnexTponuTudeckas nuccoruaius. CHiIbHbIE W CIIa0ble SJIEKTPOJUTHI.
Crenenp auccormanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAsl, HEUTpaibHAas,
menounas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 coneit.
Peakuuu noHHOrOo OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu. (CTeneHb OKHUCIICHHUS.
Oxkucnurens W BoccTaHOBUTENb. [Ipomecchl OKUCIEHHS W BOCCTAHOBJICHUSI.
Baxueiiime OKUCIUTENIN M BOCCTAaHOBUTEIW. MeTojd AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M HUX MPEBpaALICHUM:
pa3oKEeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHM KaTAIM3aTOpa, MOJAEIHU
KPUCTAJTMYECKUX  PEMIETOK, MPOBEICHUE peaKUuid HOHHOro OOMeEHa,
ONPEAETIEHUE CPEABl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUYECHHUE BIUSIHUSA
pa3uyHbIX (DAKTOPOB HA CKOPOCTh XUMHYECKON pEaKIUu U IMOJIOKECHHE
XUMHYECKOTO PAaBHOBECHS.

Heoprannuyeckasi Xumusl.



ITonoxenne HemeraiuioB B Ilepuoaumyeckonl cucreme XUMHYECKUX
sanementoB J[.M. MenzaeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (Ha MpuMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKUE CBOWCTBA: PEAKIIUU C
METaJJlaMd W HEMETAJUIlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. | WMAPUIBL.
TormnuBHBIE 3JIEMEHTHI.

INanorensr. Haxoxxaenue B mpupoje, CiocoObl moJiydeHus1, Gpuznueckue u
XUMUYECKUE CBOMCTBA. ["amoreHoBOAOPOIBI. Baxuenmne
KHCIIOPOACOJIEp)KAILlMEe  COEIMHEHUs  rajoreHoB.  JlaboparopHble  H
IPOMBIIIJICHHBIE CITOCOOBI MOTyYeHHs TaIoreHoB. [I[puMeHeHune rajloreHoB U ux
COCIMHCHUM.

Kucnopon, o30H. JlabopaTtopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kucioposia. Gu3nveckue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOpOoaa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B Tpupojie, CHOCOOBI TMONy4deHUs, (U3UUECKHE U
xumuueckue cBoictBa. CepoBogopon, cyiabduabl. Oxcun cepoi(IV), okcua
ceprl(VI). CepHucras u cepHas KHUCIOTHI U UX coiu. OCOOCHHOCTU CBOMCTB
cepHoil KucnoThl. [IpumeHeHne cepbl U €€ coeTMHEHUH.

Azor. Haxoxaenue B mpupoje, CrnocoObl MOTy4YeHUs, (Qu3nyeckue u
XUMUYECKHEe CBOMCTBA. AMMUaK, HUTpuAbL. OKCUIbl a30Ta. A30THUCTas Hu
a30THasE KUCIOTHI M HUX coidu. OCOOEHHOCTH CBOWCTB A30THOW KHUCJIOTHI.
[IpumeHneHue a30Ta U €ro COeNMHEHUN. A30THBIE YI00pEHUS.

®ochop. Haxoxnaenne B mpupoje, crnocoObl MoiydyeHus, puzndeckue u
xumudeckue cBorctBa. @ochuast u Gochun. Oxcunsl dochopa, dhochopHas
kucnora u e€ conu. [Ipumenenue docdopa u ero coegunenuit. dochopubie
yI00peHus.

VYrinepon, HaxoxJIeHHWE B TNpuUpoje. AJUIOTPONHBIE MOIUGUKAIIH.
dusnyeckue W XUMHYCCKHE CBOWCTBA IMPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Okcup yriepona(ll), okcun yriepona(IV), yroiapHas kuciaoTa u €€
colii. AKTUBHPOBAHHBIN yroib, aacopouus. Oymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IpuMeHeHHe MPOCTHIX BEIIECTB, OOPAa30BaHHBIX YTJIEPOIOM, U
€r0o COeINHEHUH.

Kpemnuii. Haxoxaenue B mpupojie, CriocoObl MmoiayueHus, Gu3ndecKue u
xumuyeckue corctBa. Okcua kpeMuus(IV), kpeMHUEBass KUCIOTA, CHIIUKATHI.
[Ipumenenue kpeMHHsT U €ro coeauHeHuil. CTEKJIO, €ro MOJIy4eHUE, BUIbI
CTEKJIa.

[Tonoxenne wMetaiuioB B llepuognueckord cucremMe  XMMHYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHUS DJICKTPOHHBIX O0OJIOYEK aTOMOB
MeTtamioB. O6mue ¢pu3nueckre CBOMCTBA METaIOB. [IpuMeHeHne METaioB B
ObITy 1 TexHuKe. CIiaBbl METaJIOB.

DNEKTPOXUMUYECKUN Pl HampspkeHuH MeTtauioB. OOIme crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHS, IAPOMETAILTYPTHS,
anexkrpometamnyprusi. [lonsitue o xoppo3uu meramioB. CrnocoObl 3alIUTHI OT
KOppO3HH.

O6mras xapakrepuctuka metaioB [A-rpynmsr [leproamdeckoil cCUCTEMBI
XAMHYECKUX JJIEMEHTOB. Hatpuii w kamuii: monydeHue, Qusndeckue
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka MetaioB [IA-rpynnet [lepuoanyeckoit cucteMbl
XUMUYECKUX JJIEMEHTOB. MarHuidi W Kaiblui: moiydyeHue, (U3NYECKUe Hu



XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U HX COCAUHECHMUII.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUSI.

AJIOMUHUINA: TIOJIydeHue, (PU3NUECKMEe U XUMUYECKHE CBOMCTBA,
MIPUMEHEHHUE TPOCTOTr0 BEIIECTBA U €ro coequHeHuil. AMpoTepHbIe CBOICTBa
OKCHJIa U TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI A TIOMUHHS.

OO6mast xapakTepucTUKa MeTaIoB MoOouHblXx noarpynn (b-rpymm)
[Tepnoauueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

DU3NYECKUE U XUMHUYECKHE CBOMCTBA XpOMa U €ro coearuHeHul. OKCUAbI
u ruapokcunbl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl U TUXpoMaThl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpUMEeHEHUE Xpoma.

Ou3nNYeCcKue M XMMHUUYECKHE CBOMCTBA MapraHila M €ro COCIMHEHUM.
Baxneitmme coenunenuss wmapranna(ll), wmapranma(IV), wmapranna(VIl) wu
mapranua(VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Ou3nYecKue M XUMHUYECKHME CBONCTBA JKejle€3a W €ro COECIUHEHHI.
Oxcuapl, rugapokcuasl u conu skenesa(ll) u xenmeza(Ill). Ilomyuenue wu
MPUMEHEHHUE JKEJIE3a U €ro CIIaBOB.

du3nyYecKue U XMMUYECKHE CBOMCTBA MeU U €€ coeauHenuil. [Tomydyenue
U TIPUMEHEHHUE MEJIU U €€ COCIMHEHUM.

[uuk: monmydenue, Quznueckue U XUMHYECKHE CBOMCTBA. AMdoTepHbie
CBOWCTBA OKCHJAa W THUAPOKCHUIA IIMHKA, THUJIPOKCOKOMIUICKCH IIMHKA.
[IprMeHeHne IUHKA U €r0 COCIMHEHMUIA.

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALLICHUMN:
u3ydeHrne oOpasIloB HEMETaIOB, TopeHue cepwl, dhocdopa, xenesa, Maraus B
KHUCIIOPOJIe, M3yYEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aUMOJCICTBUE
MICJIOYHBIX M IIEeJIOYHO3EMENbHBIX METalIoB €  BOJOM  (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUATIOB), B3aMMOJICHCTBUE LIMHKA M JKele3a C
pacTBOpaMy KHUCJIOT W HIEJNIOYEH, KAUECTBEHHBIE PEAKIMA HAa HEOPTraHUYECKHE
AHUOHBI, KAaTUOH BOJAOPOJAa W KATHOHBI METAIOB, B3aMMOJICHCTBUE
TUAPOKCUAOB IFOMUHHS M IIUHKA C pacTBOPAMH KHUCJIOT M ILEJIOYEH, pelIeHne
AKCHEPUMEHTAIBHBIX 3a7a4 1o TeMaM «l'anorens», «Cepa U €€ COeIUHEHUS,
«A30oT u Qochop M UX coemUHEHUS», «MeTamibl TJIABHBIX MOATPYIID»,
«MeTtasibl TOOOYHBIX TOATPYIII.

XUMHSA U KU3Hb.

Ponp xumum B obOecriedeHMH YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA.
[lonsiTHE © HAay4yHBIX METOJAaxX I[IO3HAHUS U METOHOJIOTMM HAyYHOIO
UCCIICJOBAHUS. Hayunsie IPUHIUIIBI OpraHu3anuu XUMUYECKOTO
mpou3BoCcTBa. [IpOMBINIIEHHBIE CITOCOOBI TMOMYYEHUS BAXKHEWINHUX BEIIECTB
(Ha mpuMepe NPOU3BOACTBA AaMMHMAKa, CEPHOW KHUCIOThl, METaHOJA).
[IpoMpblITiuIeHHBIE CTTOCOOBI TMONYYEHUS! METAUIOB M CIIaBOB. XHMMHYECKOE
3arpsi3HCHUE OKPYXKAIOIMIEH Cpeabl M €ro mnociencTBus. Ponp XumMuu B
o0ecTicUeHUHN PHEPTETHIECKON OE301TaCHOCTH.

Xumus U 300poBbe denoBeka. JlekapcTtBeHHble cpexacrtsa. Ilpasuna
WCMOJIb30BAHUS JIEKAPCTBEHHBIX IpernapatoB. Ponb XWMUM B pa3BUTUH
MEIULVHBI.

XVMUS TIUIIHA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J0OaBKHU. Poiib xumMuu B
o0ecreueHn MUIIEBOM 0€30MacCHOCTH.

Kocmetnueckue u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBuna
0e30macHOr0 WMCTOJIB30BAHMS TPETapaTOB OBITOBOM XWMHUU B TOBCEIHEBHOU
KU3HU.

XuMHsST B CTPOMTENBCTBE: BAXKHEWILIHNE CTPOUTEIBHBIE MATEPHUAIIbI
(iemeHT, 6eToH).



XAMHUSL B CENbCKOM  XO3siicTBe. (OpraHnyecKMe MW MUHEpaJIbHBIE
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHUabl, KPACKH, CTEKIIO, KEpAMUKA.
Marepuansl 11 5nekTpoHuky. Hanorexnonoruu.

PacuérHble 3anaum.

Pacuéthi: Macchl BellecTBa Wik 00bEMa ra30B 0 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, MAacCe MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEILIECTB,
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIH OJHO W3
BEIIECTB MUMEET MpPUMECH, Macchl (00bEMa, KOIMYECTBA BEILECTBA) MPOAYKTA
peaKiuyu, €clii OJHO M3 BEUIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJM M MOJISIPHOU
KOHLIEHTPAllMM BEIIECTBA B PACTBOPE, AOJM BBIXOAA MPOAYKTAa PEAKUUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpenIMEeTHBIX CBSI3eM MpU  HW3yYeHUM OOmmEed u
HEOpraHnueckol xumuu B 11 Kmacce OCymIECTBISETCS 4Yepe3 MCIOJIb30BaHUE
KaKk OOIIMUX E€CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK M TOHSITHH, MPUHATHIX B
OTJZIEJIbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSTHUS: SBJICHUE, HAy4HbIA (DaKT,
TUM0TEe3a, TEOpHUs, 3aKOH, aHAIW3, CHUHTE3, KJIACCHU(pUKALU, MEePUOJUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHUE.

®usnka: MaTepusi, MHUKPOMHUP, MaKpOMHUp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, MOH, H30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, HHEPreTHUYECKUN
yYpOBEHb, BEIECTBO, TelO, OOBEM, arperarHoe COCTOSIHUE BEIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYWHBI, CJAMHMIIBI H3MEPEHHUS, CKOPOCTb,
SHEpPIHs, Macca.

buonorusi: kierka, OpraHusM, 3KOcUcTema, Ouocdepa, MeTabOIU3M,
MaKpO- U MHUKpPOAIJIEMEHTHI, OCNKH, >KUPBI, YTIEBOAbI, HYKIIEUHOBBIE KHCIIOTHI,
(dbepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAEMEIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast MIPOMBIILIEHHOCTb, METaJuTyprus,
CTPOUTEIIbHBIE MaTepHualbl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IHILEBAs
IPOMBIIIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUICHHOCTh, POU3BOJICTBO
KOCMETHYECKHX MPENnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
ANEKTPOHHAs MPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MpeAMeTa «XUMHUS» HAa YPOBHE CPETHETO
oOmiero oOpa3oBaHUs BBIJICJCHBI CJCAYIONIME COCTABIISIONINE: OCO3HAHUE
0o0y4JarolmuUMHCsT POCCUICKON TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJu4yue
MOTHBallMM K OOYY€HHIO; TOTOBHOCTh M CIOCOOHOCTh OOyYaroluxcs
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE TNpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE MTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTh
CTaBUTh LIEJIM U CTPOUTH KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHON U TPAKTUYECKON IeATETbHOCTU
o0ydJaromuxcs B Mpoliecce pean3auu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIBITA TO3HABATEIILHON U TPAKTUYECKON ESITEIIbHOCTH
00ydJaromuxcs B MPOIECcce peain3alui 00pa3oBaTeIbHON JeATeTbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLLEHHUM B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW [EATEIBHOCTH IpPU CO3JaHUU
y4eOHBIX MTPOEKTOB, PEIICHNN YUeOHBIX U MMO3HABATENIbHBIX 33/1a4, BHITIOJIHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTBI IPYTUX MPU aHAIHU3E PA3THMUYHBIX BUJIOB YU€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LHEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY K HAyYHOMY HaCIIEIUIO
OTCUYECTBCHHON XUMMH;

yBaXEHHUSI K MPOIIECCY TBOPUYECTBA B OOJACTH TEOPHH M MPAKTHUECKOTO
MPUJIOKEHUSI XMUMUH, OCO3HAHHSI TOrO, YTO JAaHHBIE HAYKH €CThb PE3YJbTar
JUIUTENbHBIX HAOMIOJEHUM, KPOIMOTIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB,
IIOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpEeCcCa W NO3HABATEIIBHBIX MOTHBOB B MOJYYEHUH U IOCIEAYIOLIEM
aHanmu3e  WHPOpPMAMM O  TEPEAOBBIX  JOCTIIKCHHUSX  COBPEMEHHOMU
OTE€UYECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH  OIICHWBATh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMHA, 1 TPUHUMATh OCO3HAHHBIC PELICHHUS, OPUECHTUPYSICh HA MOPAaJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPHILEH C
MO3ULMKA HPAaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUSA
MOCJIEICTBUH MTOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPHI 310POBbS:



MOHUMAaHUS LEHHOCTEeH 370poBOoro H 0Oe30macHoro oOpasza KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHus1 nmpaBui O€30MacHOro OOpalleHusi ¢ BELIECTBaMHU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIE€ATEIBHOCTH;

NOHMMAaHUS UEHHOCTH TMpPaBWUI WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalHUSX, YIPOXKAIOLIUX 3J0POBBI0 M KU3HU
JIOAeH;

OCO3HAHUS  TIOCICACTBUA W  HENPUATUS  BPEIHBIX  IMPUBBIYEK
(ynoTtpeOieHus anKorosis, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTHM B  Yy4eOHO-HCCIEA0BATENbCKOM
JEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTrUX BUIAX
NesITebHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE B pEUICHUH MPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3Yy4YeHHIO Tpodeccuil pa3nuyHoro pojaa, B
TOM YHMCJIE€ HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

yBOXEHUS K TpYyHdy, JIOAIM TpyJda U  pe3yjbTaTaM TpyAOBOMU
NEeSITEebHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJIMBHIYAJIbHOW TPACKTOPUU
oOpazoBanus, Oyaymield nmpodeccuu W peanusaliiu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, NHTEPECOB
U TOTpeOHOCTEeN 00IIEeCTBA;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

AKOJIOTHYECKHU IEJIECO00Pa3HOr0 OTHOIICHUSI K MPUPOJIE KaK MCTOUHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbLHOM CPEBI;

OCO3HAHHSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
peuIeHns BOMPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HEINPUATUS JCUCTBUW, MPUHOCAIIMX BpEl OKPYKAIOIIEH
IPUPOJHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4Msl  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbI, OIbITAa JEATEIBHOCTH HKOJIOTMYECKOW HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B MIO3HABATEIIBHOM, KOMMYHUKAaTUBHOW U COLUAIBHOM
IIPAKTUKE, CHOCOOHOCTM M YMEHHUS AaKTUBHO MNPOTHUBOCTOATH HWICOJOTHH
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMaHUs crneuUuKd XUMUU KaK HaAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH IEIOCTHOTO
IIPEICTABIICHUS 00 OKPYXAIOIEM MHUPE KaK O €AMHCTBE IPHUPOJIbI U YEIOBEKA, B
MIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOOJEM COXpPaHEHUS
IIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIH3aLUK: B €€ T'yMaHUCTUYECKOW HAMpPaBICHHOCTH M BaXXHOU pOJIK B
CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYphbl, B PEIICHUU TJI00ATBHBIX
MpoOJIeEM YCTOMYMBOTO Pa3BUTHUS UYEJIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM,



MUIIEBOM W DKOJIOTMYECKOW OE30MacHOCTH, B PAa3BUTHH  MEIUIIMHEI,
00eCIeueHNH YCIOBHM YCIICIITHOTO TPYAa M AKOJIOTHYESCKU KOM(OPTHOM KU3HU
Ka)kJ10TO YWICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHHMAHHS CYIIHOCTA METOJIOB
MO3HAHUS, HWCIONB3YEMBIX B  €CTECTBCHHBIX  HAyKax, CIIOCOOHOCTH
WCITIOJIB30BaTh TOJydaeMble 3HAHUSA JUIsl aHAIW3a W OOBSICHCHHS SIBICHHMA
OKPYXXAIOMIEro MHUPAa W TMPOUCXOMSIINMX B HEM HW3MCHCHHUW, YMEHHUS JeNaTh
000OCHOBaHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX (AKTOB W HMMCIOIIMXCS
JTAHHBIX C TICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIOJL30BaTh XUMHUYECKHE 3HAHMS A
pelIeHHs IPo0JIeM B peabHBIX )KH3HEHHBIX CUTYAIUX;

WHTEpeca K TO3HAHUIO, UCCIICT0BATEIBLCKON eI TCILHOCTH,

TOTOBHOCTH UM  CIIOCOOHOCTH K HENPEPBIBHOMY 0Opa3oBaHHMIO U
caM000pa30BaHUI0, K aKTUBHOMY TIOJYyYCHHIO HOBBIX 3HAHUU 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B pa3IMYHBIX  cdepax
npodeCCHOHATBHOM JIeITeTLHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble Pe3ysbTaThl OCBOSHHS MPOrpaMMbl MO0 XUMHHU Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE i1 (POPMHPOBAHHS  MHUPOBO33PEHUA  OOyYAIOIIUXCS
MEXKIUCIUTIMHAPHBIC (MEeXTpeIMETHBIC) oO1eHayYHbIe TTOHSTHS,
OTpaXKarIIue IEJOCTHOCTh HAyYHOUW KapTHHBI MHpa U CIEHUPUKY METOJIOB
MO3HAHMS, WCIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepus, BeIeCTBO,
SHEPrus, SIBJICHHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJOoBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCaIbHbIC yaeOHbIC IIEUCTBUSI (mo3HaBaTeNbHBIC,
KOMMYHHMKAaTUBHBIC,  PETyJATHBHBIE), oOecreunBamonme GopMUpPOBAHUE
(G YHKIIMOHAIBHOM TPaMOTHOCTH Y COITMAILHON KOMIIETCHIIUN 00yYarOIINXCS;

CIIOCOOHOCTH oOyyJarommuxcs HCIIOJIBL30BaTh OCBOEHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEPCAJIbHbBIC
ydeOHbIe IeHCTBUS B IO3HABATEIILHOW U COLIMAIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE Pe3yJbTaThl OTPa’KalOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMM  IT03HABATCIbHBIMH, KOMMYHUKATHBHBIMH ¥  PETYJISTHBHBIMH
JICUCTBUSAMU.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCaJbHbIE YUeOHbIe JeiicTBUSA

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (OopMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENIENIATh ILEIN JCSITEIbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTaThl JEATEIBHOCTH C IOCTABICHHBIMU
LEJISIMU;

UCIIOJIb30BaTh NIPU OCBOCHUM 3HAHHMU NPUEMBI JIOTUYECKOTO MBILLJICHUS
BBLICJISITh XapaKTEPHbIC MPU3HAKU MOHATHN W YCTAHABJIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS 1Ji1 OOBACHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU sl KiIacCU(UKAIMUA BEUIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBATh MPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYX JCHUS (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OPUMEHATh B MpOIlecCe TO3HAHMUS  HUCMOJb3yeMble B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
MpEACTaBICHUS — XUMHUYECKUH 3HAaK (CHMBOJI) DJJIEMEHTa, XUMHYECKas
dbopmyna, ypaBHEHHUE XUMHYECKOHW pEaKIUU — TMPU PEIHICHUH YUEOHBIX
MO3HABATEILHBIX M TMPAKTHYECKUX 3aj7ady, MPUMEHSTh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTaBICHUS ISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkiuu;

dbopmynupoBaTh 1€MW M 3a7a4d  KWCCJICJIOBAaHUS, HCIOJIb30BATh
MOCTaBJICHHBIE M CaMOCTOSTENIBHO CHOPMYJIHUPOBAHHBIE BOINPOCHI B Ka4eCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JJIs1 (DOPMUPOBAHUS THUIIOTE3BI 10 TTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKICHHM;

BJIAJIETh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHHUPOBAHUS U TPOBEICHUS
YUYCHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBAaThH yMEHUsA HAOI0JaTh 3a
XOJIOM  TIpoliecca, CaMOCTOSITEBbHO  MPOTHO3MPOBATH  €ro  Pe3yibTar,
dbopMynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTENIBHO JIOCTOBEPHOCTH
PE3YNBTATOB UCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

npUOOpeTaTh OMBIT YYCHHUYECKOM WCCIIeNOBAaTEIbCKON M MPOEKTHON
JEeSTENBHOCTH, TPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOMCKY METOJIOB PEIICHUsI MPaKTUYECKUX 3a]lay, MPUMEHEHHUIO Pa3ITUYHBIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHOOpMaIu (Hay4dHO-
HOMYJISIpHAsT JIUTEpaTypa XHMUUYECKOTO COJEpX aHUs, CIPaBOYHBIC IMOCOOWS,
pecypcel HTepHeTa), aHanmu3upoBaTh HHPOPMALIUIO PA3TMYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh e€¢  JOCTOBEpPHOCTH u
HEMPOTUBOPEYUBOCTE;

dbopMyIHpOBaThH 3aNPOCHl M MPUMEHSITh PA3JIUYHBIE METOIBI ITPH TTIOUCKE U
orbope wuH(pOpMAIUK, HEOOXOJUMOW IS BBITOJMHEHUS YYEOHBIX 3ajaad
OIPEAEIEHHOTO TUIIA;

pUOOPETaTh OMBIT MCIOIB30BaHMS WH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpEACTBa MpU paboTe cC
XUMUYECKOW HWH(OpManuen: NPUMEHATh MEXNpeaMeTHble ((dusznueckue Hu
MaTeMaTUYecKue) 3HAKM W CHMBOJBL,  (GOpMynbl, aOOpeBHATYPHI,
HOMEHKJIATYpY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKaeMOW TEMbI B XO/I€ 1hajora
W/WIN TUCKYCCHM, BBICKA3bIBaTh UAECH, (POPMYIUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

BBICTYTIATH C HpCSCHTaHHCﬁ PE3YyJIILTATOB MMO3HABATECJIBLHOM ACATCIIBHOCTH,
IMMOJYYCHHBIX CAMOCTOATCIBHO WM COBMCCTHO CO CBCPCTHHKAMU IIPpU
BBIIIOJIHCHUN  XUMHUYCCKOTO  OKCIICPUMCHTA, HpaKTI/I‘IGCKOﬁ pa6OTBI 110
HNCCIICOIO0BAHHUIO CBOMCTB HN3y4YaCMbIX BCHICCTB, pCain3allun yqe6H0r0 IMPOCKTA,
151 (I)OpMy.HI/IpOBaTB BBIBOJbI IO PpE3yJibTaTaM HpOBCI[éHHBIX I/ICC.HGILOBaHI/Iﬁ
HYTéM COorjiaCoBaHUA HOBI/IHI/Iﬁ B XOJ€ O6CY)KI[€HI/IH 1 oOMeHa MHCHUSIMH.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIE NeHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTb, ONpeiessss e€ el W 3aJadd, KOHTPOJIHUPOBaTh U TO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii alrOpuT™M ACHCTBUIM Mpu
BBIMIOJTHEHUU YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Hauboliee
b exTuBHBIN cocod MX pelIleHdus ¢ Y4E€TOM TOJYYEeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb AEATEIbHOCTH HAa OCHOBE CaMOAaHalIW3a U
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble  pe3ylbTaThl OCBOEHUS MpPOrpaMMbl IO XUMUHU Ha
yrayoJICHHOM YpOBHE Ha ypOBHE CpeaHero oOmiero oopa3oBaHUS BKIIOYAIOT
cneruuyeckue s yueOHOro nmpeaMera « XuMus» HaydHbIE 3HAHUS, YMEHUS U
CIIOCOOBI ICUCTBUI 1O OCBOCHUIO, HHTEPIPETAIIMN M TTPE0oOpa30BaHUIO 3HAHUM,
BUJIbI JEATEIbHOCTU MO MOJY4YEHUI0O HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHUU B
Pa3TUYHBIX YYEOHBIX CUTYalUsIX, @ TAK)KE B PEATbHBIX KU3HCHHBIX CUTYAIUSX,
CBA3aHHBIX C XUMHUEW. B mporpamMme mo XWMHUU TNPEIMETHBIE PE3YyJIbTAaTh
MPEACTABIIEHBI IO TOJaM U3yUYECHHS.

10 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUA: O MECTE M 3HAUYCHWU OPTaHUYECKON
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEUEHUH YCTONYMBOIO
Pa3BUTHI YEJIOBEUECTBA B PEIICHUHU MPOOIEM IKOJIOTHIECKON, IHEPTETUIECKOM
M TUIEeBOM 0€30MacHOCTH, B Pa3BUTUM MEIMIMHBI, CO3JJaHMH HOBBIX
MaTepHaioB, HOBBIX HCTOYHUKOB HDHEPTUU, B OOECIEYCHUH PAlMOHAIBHOTO
MPUPOJIONONIB30BaHUS, B (DOPMUPOBAHUM MUPOBO33PEHUSI U OOIIEH KyIbTYpbl
YeJIOBEeKa, a TaKXKe HKOJOTMUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJIHOU CPEJE;



BJIAJICHUE CUCTEMOM XMMHYECKHMX 3HaHHMM, KOTOpas  BKJIOYAECT:
OCHOBOIIOJIATAIONINE TOHATUS — XUMHUYECKHH SJIEMEHT, aToM, SApO H
9JICKTPOHHAs 000JI0YKa aroma, S-, P-, d-aTOMHbIE OpOWTAa M, OCHOBHOE W
BO30Y)X/IEHHOE COCTOSIHUSA aroMma, rMOpuau3alus aTOMHBIX OpOMTaseid, WOH,
MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHHUS,
XHUMHYECKasi CBS3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIM OOBEM, yriaepoaHbIN
ckener, (QYHKIMOHAIbHAS TpyNMa, paaukaid, CTPYKTypHbIe (HOPMYIIbI
(pa3BEépHYTHIC, COKpAIlIEHHBIC, CKEJETHBIE), HW30MEpHUsl CTPYKTypHas U
MPOCTPAHCTBEHHAsI (TeOMETpUUecKasi, ONTUYECKast ), U30MEPHI, TOMOJIOTHUECKUI
psiZl, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOJ- U a30TCOJIepKalllue OpraHu4ecKue
COEIMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC
COCIMHEHUs;, TeOpuHU, 3aKOoHbl (mepuoaudeckuii 3akoH JI. M. MeHneneena,
TEOpHs CTPOCHUS opraHndeckux Bemiects A. M. BytnepoBa, 3aKkoH coxpaHeHUs
MaccChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAICHUS YHEPTUH MPU XUMHUECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JeKAIIUe B OCHOBE MOHUMAHMS MPUUYUHHOCTH U
CUCTEeMHOCTH XUMHUYECKMX SIBJICHUW;, TIPEACTABICHUS O MEXaHU3Max
XUMUYECKHUX peaKkIui, TEPMOAMHAMUYECKUX u KHHETUYECKUX
3aKOHOMEPHOCTSAX HX NPOTEKaHHWsS, O B3aWUMHOM BJIMSIHUM aTOMOB W TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHbIN 3P eKThl, opueHTaHTHI | 1
Il pona); dakromornueckue CBEIEHUS O CBOWCTBAX, COCTABE, MOJYYCHUH H
0€301MacHOM HCTOJIb30BAaHUN BAXKHEHUIIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JIeATEIbHOCTH 4YeJoBeKa, OOIIMX Hay4YHBIX IPHUHIIMIIAX
XUMUYECKOTO TPOM3BOJACTBAa (HA TMpUMEpPE NPOU3BOACTBA METAHOIA,
nepepaboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISTH XapaKTEPHbIC MPU3HAKU MTOHATHIA,
yCTaHABIIMBaTh MX B3aMMOCBS3b, HMCIOJIB30BATh COOTBETCTBYIOIIUE MOHITHUSA
[P ONKMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (GopMyl
OpraHUYECKUX BEIIECTB;

COCTaBJSITh YPAaBHEHUS XUMHUUYECKUX PpEAKUUNA U PpPaCKpbIBaTh UX
CYIIHOCTb:  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUid  MOCPEICTBOM
COCTAaBIICHHUS AJIEKTPOHHOTO OallaHca 3TUX PEaKIHii, peakiuii HOHHOro 0OMeHa
IyTEM COCTABJIEHUS UX MOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBAaTh  MOJEIM  MOJIEKYJ1  OpPraHUYeCKUX  BEIIECTB  JJIA
WUTIOCTPALMU UX XUMMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHaBJIMBATh IPUHAJIEKHOCTD
M3YUYEHHBIX OpPraHMYECKHUX BEIIECTB IO HMX COCTaBy MU CTPOCHUIO K
OTpeNIeIEHHOMY  KJIAacCy/TpyIlie COENWHEHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoii HomeHkinatype (IUPAC) u npuBoaAuTh TpUBHUAIIBHBIC
Ha3BaHUs [l OTHAENIbHBIX MPEICTABUTEIEH OPraHUYECKUX BEIIEeCTB (ITHUIICH,
aleTWJICH, TOJNYOJ, TJHWIEPHUH, OSTUJICHTJIUKONb, (EeHon, GOopMaIbaeru,
aneTaabJeru, alleToH, MypaBbUHasl KUCIOTA, YKCYCHAsl KUCJIOTa, CTEapUHOBAs,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJIOTHI, TJWIMH, aJlaHWH, MajbTo3a, PPYyKTO3a,
AQHWJIMH, JUBUHUII, U30MPEH, XJIOPONPEH, CTUPOII U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHUJ XUMHUYECKOH CBSA3U B
OpraHUYECKUX COEJUHEHMSIX (KOBaJ€HTHAs W WOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa s OOBSICHEHUS 3aBUCHUMOCTH
CBOWCTB BEMIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW  XapaKTepU3oBaTh COCTaB, CTPOCHHUE,
bu3YecKue U XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHbIX
KJIACCOB  OPraHMYECKMX BEIIECTB: AJIKAHOB, IMKIOAJKAHOB, AJIKCHOB,
AJKAJMEHOB, AJKUHOB, apOMAaTHUYECKUX YTJIEBOJIOPOAOB, CIIUPTOB, AlIbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOXKHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCJIOT, O€JIKOB, yriIeBOJ0B (MOHO-, IU- U
MOJINCAaXapUioB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIMH C HCIOIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh yYMEHUS MOATBEPKJAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCAUHEHUM
OT KPaTHOCTH W THUIAa KOBAJCHTHOU CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(hopMUPOBAaHHOCTH YMEHUS XapaKTEePU30BaTh HUCTOYHUKH
yIIE€BOJIOPOTHOTO ChIpbsi (He(pTh, MPUPOAHBIA Ta3, Yroiib), CHOCOOBI €ro
nepepadboTKH ¥ MPAKTUUECKOE MPUMEHEHHUE TIPOYKTOB MepepadoTKY;

c(hOpMUPOBAHHOCTD BJIQJICHUSI CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAax TO3HAaHWS —  HAONIOJCHWUH, W3MEPEHHUH, MOJCIMPOBAHHH,
AKCTIEPUMEHTE (PEATbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHMUSI;

chOpMUPOBAHHOCTh ~ YMEHHS  NPUMEHSTh  OCHOBHBIC  OIEpaIuu
MBICIIUTEILHON JESITeIbHOCTH — aHajiu3 M CHUHTE3, CpaBHEHHUEe, 0000IIeHue,
CUCTEMATH3aLUI0, BBIBICHUE IPUYUHHO-CIEACTBEHHBIX CBSI3eM — JIA
U3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINIA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3AaUMOCBSI3b XUMHUUYECKUX 3HAHUHN
C MOHATHUAMHU U TMPEICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
st 0ojiee OCO3HAHHOTO TMOHUMAHHUS CYIIHOCTH MAaTepUaIbHOTO €IUHCTBA
MHUpa, WCIOJb30BaTh CHCTEMHBIE 3HAHUA 110 OPraHUYECKOW XUMUU IS
OOBSICHEHHUS M TPOTHO3UPOBAHMS SIBICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO
IPUPOLY;

c(hOpPMHPOBAHHOCTh yMEHHI: TPOBOAUTH PACUETHI MO XUMHUYECKUM
dopMynaMm ¥ ypaBHEHHUSM XUMHUYECKHX PEaKIUid C HCIOIb30BAHUEM
bu3mdyeckux BeIMUMH (Macca, O00BEM Ta30B, KOJHWYECTBO BEIIECTBA),
XapaKTEPU3YIOMIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI IO
HAXOXJCHUI0 XUMHYECKOW (OPMYIBI BEIIECTBA IO HW3BECTHBIM MAaCCOBBIM
JIOJIIM ~ XMMHMYECKHUX  DJIEMEHTOB, MPOJAYKTaM  CrOpaHusi, IUIOTHOCTHU
ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHH: MPOTHO3UPOBATh, AaHAIM3UPOBATH U
OIICHMBATh C TO3UIUH HKOJOTHYECKON O€30MacCHOCTH MOCIEICTBUS OBITOBOU U
MIPOU3BOJICTBEHHON [IESITEIIbBHOCTH YEJIOBEKa, CBA3AHHOM C TmepepadoTKoi
BEILIECTB, MCIOJIb30BAaTh IOJIYYEHHbIE 3HAHUS [JIs1 MPUHATHS TPaMOTHBIX
peleHnii npooJieM B CUTyalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUHN: CAMOCTOSITEIFHO TUTAHUPOBATH M MTPOBOIUTH
XUMUYECKUI AKCHEPUMEHT (MOJy4YeHUE M U3YUYEHHE CBOMCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMHU YIJIEBOJOPOJOB pPAa3JIUYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPTaHUUYECKUX BEIIECTB, PEUICHUE YKCIIEPUMEHTAIbHBIX
3a/1a4 MO PACHO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOIIOJICHUEM MPABUII
0e30macHoro oOpallleHHs] ¢ BEHIECTBAMH U JIA0OPATOPHBIM O00OpPYJAOBaHUEM,



dbopmynupoBaTh II€db HCCIEIOBaHMS, MPEACTABIAThH B pa3IU4YHON (dopme
pe3yJIbTaThl IKCIEPUMEHTA, AHAIU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHHIA:

coOJI01aTh MpaBUia 3KOJIOTMYECKU LEIeCO00pa3HOTO MOBEAEHUS B OBITY
U TPYIOBOM JEATEIBHOCTA B IEISAX COXPAHEHUA CBOETrO 3J0POBbBS,
OKPYKAIOIIEN IPUPOAHOM CPEABI U TOCTUNKEHUSA €€ YCTOUUUBOIO PA3BUTHS;

OCO3HABaTh OMACHOCTb TOKCHYECKOTIO ACHUCTBUSA HA >KUBBIE OpPraHU3MbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEILIECTB, MOHUMAas cMbIc nokaszatens [1JIK;

aHAJM3UPOBATH 11€7€CO00Pa3HOCTh PUMEHEHUSI OPTAaHUYECKUX BEIIECTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUU: OCYIIECTBIATH IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOW HMH(POpMAIIMM B Pa3IUYHBIX HCTOYHUKAX (HaydHass M Yy4eOHO-
Hay4Has JUTepaTypa, cpeJcTBa MaccoBoi mHpopmanuu, MHTEepHET U Ipyrue),
KPUTHUUYECKH aHAIM3UPOBATh XUMUYECKYIO UH(pOpMaIuIo, iepepadaTriBaTh €€ 1
UCITIOJIH30BaTh B COOTBETCTBUM C MIOCTABICHHON y4eOHOM 3a1aueil.

11 KIIACC

[IpenmerHbie pe3ynbTaThl OCBOeHUs Kypca «OOmass U HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJICTABJICHUN: O MaTepUaIbHOM €JIMHCTBE MHDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYECHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POJu B 00CCIICUCHUH YCTONYMBOTO
Pa3BUTHSA, B pPEIICHUU MPOOJIeM SKOJOTHYECKOM, IHEPTeTUUECKON U IMHIIECBOM
0€30MacHOCTH, B Pa3BUTHUU MEUIIMHBI, CO3/IaHMH HOBBIX MaTEpPHATIOB, HOBBIX
MCTOYHUKOB YHEPTUH, B 00ECIIEYECHUH PAIIMOHAIEHOTO MPUPOJIOTIONIb30BaHMS, B
(GbopMHUpPOBAaHUM MHPOBO33PEHUS M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIECHUSI K CBOEMY 3J0POBBIO M TIPUPOAHOU
cpene;

BJAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINE TOHATUS — XUMUYECKUN DJIEMEHT, aToM, fAp0 aToMma,
M30TOIBI, DJIEKTPOHHAass 00O0J0YKa aroma, s-, P-, O-aromHBIE OpOHUTAIH,
OCHOBHOE M BO30YXJIEHHOE COCTOSHUS aTroMa, TUOpHIMU3aIs aTOMHBIX
opOuTasieil, MOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKasi CBS3b (KOBAJEHTHAsl, WOHHAs, METaJUIMYyecKas,
BOJAOpPOAHAs), KpHUCTaJUIMYECKash pelETKa, XUMUYECKas peakuus, pacTBOD,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, DJIEKTPOJIUTUYECKAsT IJUCCOLUALNS, CTEIEHb
JUCCOLMALNM, BOJOPOJHBIA IOKa3aTellb, OKHCIHUTENb, BOCCTAaHOBUTEID,
TEIUIOBOM A()PEKT XUMUYECKON pPEaKIuu, CKOPOCTh XHMHUYECKOW PEaKIIH,
XUMHUYECKOE PpaBHOBECHE; TEOPUU M 3aKOHBI (TEOPHUS BIEKTPOIUTUYECKOU
nucconuanuu, nepuoandyeckuii 3akoH .M. MennaeneeBa, 3aKOH COXpaHEHUS
MAaCChl BELIECTB, 3aKOH COXPAaHEHHMS U MPEBPALICHUS SHEPTUH NPU XUMUUYECKHUX
peaKIusiX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEMCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKHAN SI3bIK XWMHUU, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KalllMe B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX
SIBJICHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BELIECTBA HA ATOMHOM,
MOHHO-MOJICKYJIIDHOM M HAJAMOJIEKYJISIPHOM YpPOBHSX; NPEACTABICHUSA O
MEXaHU3Max XHUMUUYECKHX PEAKUUW, TEPMOAMHAMUYECKHUX WM KHHETHYECKUX
3aKOHOMEPHOCTSAX HMX NPOTEKAHUSA, O XMMHUUYECKOM DPAaBHOBECUH, PACTBOpaX H
JTUCTIEPCHBIX CUCTEMax; (DaKToIOTMUECKHe CBEIEHUS O CBOWCTBAaX, COCTaBe,
MOJy4YEHUH M O€30MacHOM HCMOJIb30BAaHUM BAXHEUIIMX HEOPraHUYECKHUX
BEILIECTB B OBITY M NMPAKTHUYECKOM JEATEIIbHOCTH YeJIOBEKa, OOIIMX Hay4YHBIX
MPUHIMIIAX XUMUYECKOTO ITPOU3BOACTBA;



c(hOpMUPOBAHHOCTh YMEHUM: BBISIBIIATh XapaKTepPHbIE MPU3HAKU MMOHATHH,
YCTaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIWE IOHSITHUA
MIpY ONHUCAHWH HEOPTaHUYECKUX BEILIECTB U UX MPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHUS HCIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY IS
cocTaBlieHHs (QOpMyJ BEIIECTB M YpPAaBHEHMH XHMHUYECKUX PEaKLUi,
cuctematnueckyto Homenknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OT/ICJIbHBIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMNpPEIEiATh BaJEHTHOCTb U CTENCHBb
OKHCJICHUSI XUMHUYECKHX JJIEMEHTOB B COCIUHEHUAX, BUJ XUMHUYECKOU CBA3U
(KoBaJieHTHAs, MOHHAs, METaJUIMYeCcKas, BOJAOPOAHAs), TUIl KPUCTAJUITMYECKON
PELIETKN KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJIa XMMHMYECKOW CBSI3M W TUIMA KPUCTAIIIMYECKOW PEIIETKU, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

c(OpMHPOBAHHOCTh ~YMEHHUH: KIAacCU(DUIMPOBATH: HEOPraHUYECKUe
BEILIECTBA MO MX COCTABY, XMMHUYECKUE PEAKIUM MO PA3JIUYHBIM IPU3HAKAM
(uMciay W cocTaBy pearvpyrolux BEIIECTB, TEIJIOBOMY 3G EKTy peakiuu,
U3MEHEHHMIO CTENEeHEW OKHCICHHUS JJIEMEHTOB, OOpPAaTUMOCTH, YYacTHUIO
KaTajau3aTopa W JIPYTUE); CAMOCTOATEIBHO BBIOMpPATh OCHOBAHHS W KPUTEPUU
JUTSL KJTacCU(pUKAITUU U3YYaeMbIX BEIIECTB U XUMHYECKUX PEaKIIHi;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOANUYECKOr0 3aKOHA
J. W. MengeneeBa U JAEMOHCTPUPOBATH €r0  CUCTEMATH3UPYIOLIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINM;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh S3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHWYECKHX DJJEMEHTOB MEPBOIO—YETBEPTOrO IEPUOIOB
[leppuonnueckorn  cucremsl .M. MengeneeBa, UCHOJB3ys  IOHSITHUSA
«OHEPreTUYECKHEe YPOBHUY, «IHEPTeTHUCCKUE MOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTAINY», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUYECKHUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX
COeIMHEHUM T10 TiepuonaM u rpynmnam Ilepuogmueckout cucremsr 1. .
MenpeneeBa, BaJCHTHbBIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA BELIECTB  PA3JMYHBIX KJIACCOB, IOATBEPKIAThH
CYILLIECTBOBAHHE T€HETUUYECKOM CBSI3U MEKJy HEOPraHWYECKHMH BEIIECTBAMU C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLIUN;

c(hOpMHPOBAHHOCTh YMEHHSI PACKpPHIBATH CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUNA IOCPEACTBOM COCTaBJIEHUSI SJIEKTPOHHOIO
OalaHca JTHX peaKklUW; peakIuii MOHHOTO OOMeHa MyTEM COCTaBIECHUS WX
MOJIHBIX Y COKPAIIEHHBIX MOHHBIX YPAaBHEHHU; PEaKUUW THAPOJIN3A; PEAKLHI
KOMITIEKcooOpa3oBanusi (Ha TMpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

c(hOpPMHUPOBAHHOCTh yMEHHS OOBSICHITh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHAYECKHX PEAKIHMN C YUETOM UX IHEPrETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOM PEAaKIUU B 3aBUCHUMOCTU OT Pa3JIMYHBIX
(dakTopoB, a TaKKe XapaKTep CMEIICHHWS XHUMHYECKOTO PABHOBECHS TIOJ
BIIMSHUEM BHEWIHKUX Bo3AehcTBuil (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh XWUMUYECKHUE PEaKIIUH,
JIe)Kallle B OCHOBE MPOMBIIIJICHHOTO IMOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHUAKa,
oOlllMe Hay4Hble NPUHIUIBI XUMUUYECKUX MPOU3BOJCTB; I€JI€CO00Pa3HOCTh



MPUMEHEHUST HEOPTAHMYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOIIICHUS PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMN O METOJaX HAyYHOTO
MO3HAHUS SIBICHUNA TPHUPOALI — HAOIIOICHHWE, W3MEPCHHE, MOJCIUPOBAHHE,
OKCIIEPUMEHT (pEaNbHBII M MBICIICHHBIN), HCIIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHWS TPH  DKCIICPUMEHTATHLHOM
WCCJICIOBAaHUH BEIIECTB W I OOBSICHCHHS XUMHUYECKHUX SBJICHUH, MMEIONTUX
MECTO B MPHUPOJE, MPAKTHUECKON JCITCIPHOCTH YeJIOBEKA W B TIOBCEIHEBHOM
KU3HU;

c(hOpMHPOBAHHOCTh YMEHHSI BBISBISITH B3aMMOCBSI3b XUMUYCCKUX 3HAHUH
C TIOHSTHSIMU W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHUMAHMSI MAaTEPHAIILHOTO SAMHCTBA MUPA,;

c(hOpPMHPOBAHHOCTh YMEHHUS IPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM
NOHSTHA  «MaccoBas JIOJS  BEIIECTBA B  pacTBOpPE» H  «MOJIApHas
KOHIICHTPAIMI», MacChl BeEIIeCTBA WIM 00BbEMA Ta3za 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YYACTBYIONIUX B PEaKIIUU
BEIICCTB; TEIUIOBOTO 3P (eKTa peaklvy; 3HAUYCHHUS BOJOPOJHOTO TOKa3aTess
pPacTBOPOB KHUCJIOT W IIEJIOYEH C M3BECTHOM CTEICHBIO JIUCCOITMAIIMU; MAacChl
(0OBéma, KOIMYEeCTBa BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJHO M3 MCXOJHBIX
BEIICCTB JaHO B BHJAC pacTBOpa C OINPEACIEHHOH MacCOBOW JIOJICH
PacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH); JTOJIH BhIXOAA
NPOJYKTa peakiuu; 00bEMHBIX OTHOLIECHUI Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUI: CAaMOCTOSATEIBHO TUIAHUPOBATh U MPOBOINUTH
XUMHYECKUN  JKCMEPUMEHT (MpOBEACHUE pEaKIuii HOHHOTO OOMeHa,
NOJITBEPKJICHUE  KAuYeCTBEHHOT'O  COCTaBa  HEOPTraHWYECKHUX  BEIECTB,
OTIpEeJICICHHE CPEebl PACTBOPOB BEIIECTB C NMOMOIIBI0 MHIUKATOPOB, U3yUEHUE
BIIMSIHUSL PA3JIMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaklUu, PelieHue
AKCIIEPUMEHTANIBHBIX 3afad no TemaM «Metamne»y u  «Hemetamnsi») ¢
coOmoienneM mpaBui  Oe3omacHoro  oOpamieHuss ¢ BEIIeCTBAMHU |
7a0opaTopHBIM  00OpymoBaHWEM, GOPMYIHUPOBATh IIeb  HCCIEIOBaHMUS,
NPEJICTABIISATh B PA3IMUHON opMe pe3ylbTaThl IKCIIEPUMEHTa, aHAIU3UPOBAThH
U OLICHUBATh MX JJOCTOBEPHOCTD;

chOpMHPOBAHHOCTh ~ YMEHMI: cOOMIOAAaTh MpaBUiia  TOJIb30BAHUS
XUMHUYECKOM TIOCY/ZIOM M J1TabOpaTOpHBIM OOOpYIOBaHHEM, OOpalieHus C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSAMHU TI0 BBIIIOJHEHHUIO J1a00PaTOPHBIX
XUMHYECKUX OIBITOB, SKOJOTHYECKU IIeJIeCOOOPa3HOr0 MOBEICHUS B OBITY H
TPYJOBOM NIEATETLHOCTH B IIENISIX COXPAHEHHS CBOETO 37I0POBBS, OKPYKAIOIIEH
MPUPOAHONU Cpeabl U JOCTIKEHUS €€ YCTOWYMBOTO pa3BUTHS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO JCHCTBUS HA >KUBBIE OPraHU3MBI OMpPEICIEHHBIX
HEOPraHWYECKHUX BEIIECTB, IOHUMAs cMbIch nokaszareis [1/1K;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBINA TMOUCK
XUMHYECKOH HH(OPMALHMK B Pa3IMYHBIX HMCTOYHHKAX (HaydHas M y4eOHO-
Hay4Has JUTeparypa, Cpe/icTBa MaccoBoil nHpopmarmu, MHTEpHET U Ipyrue),
KPUTHYECKH aHATM3UPOBATh XMMHYCCKYIO HH(POPMALHIO, IiepepabarsiBaTh e€ 1
WCIIOJIb30BaTh B COOTBETCTBHHM C TIOCTaBJICHHOW ydeOHOW  3amayeil.
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Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

[Ipenmer oprannueckomn

XUMHH. Teopus CTPOCHUS
1.1 P p . 8 https://m.edso00.ru/61HH8J58X
OPraHMYeCKUX COCTMHEHUHN

A. M. bytneposa

Hroro mo pazgeny 8

Pasznesa 2. YriieBoaopoanbl

[IpenenvHbie

2.1 YTJIEBOJIOPO/IbI — AJIKAHBI, 5 https://m.edsoo.ru/LC5J74CMA
LMKJI0ATKAHBI
Henpenenbabie

2.2 YTJIEBOJIOPO/IbI: AJIKEHBI, 14 1 https://m.edsoo.ru/OBNBOPH31

AJIKaIUCHBI, aJIKNHBI

A
2.3 POMATHICCIIE 8 https://m.edsoo.ru/3KLA1L26M
YTIEBOJAOPOIbI (ApEHBI)

[IpupoaHbIe HCTOYHUKH
2.4 YII€BOJOPOJOB U UX 4 https://m.edsoo.ru/RY6NBZAW4
nepepaboTka

2.5 [ManorennpousBoAHbIE 4 1 https://m.edso0.ru/JI9OENZ9M
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https://m.edsoo.ru/JI9OENZ9M

yTJIEBOJOPOIOB

Wroro mo paznmeny 35

Pa3znen 3. Kucinopoacoaep:xaiue opranudeckue coeInHeHHsI

3.1 Crnuptsl. DeHon 11 1 https://m.edso0.ru/TJI36WGJ5

KapGonunbubie

COCIMHECHMUS: JIbJICTUIBI U
3.2 keToHbl. KapOoHOBBIE 21 1 https://m.edsoo.ru/O2NWGJZU2
KUCJIOTHI. CIIOXKHBIE

a¢upsl. XKupsl

3.3 Yriesoast 9 1 https://m.eds00.ru/962BYGF10
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaiye opraHnyeckue coeIuHeHus

4.1 ggiim' AMHHOKHCIIOTHI. 12 1 2 https://m.edsoo.ru/K8B3H5PS1
Htoro o paszeny 12

Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS

B
51 HICOKOMOJICKYIAPHBIC 6 1 https://m.edsoo.ru/VLVADEWAB
COEQUHEHUS
Hroro no pazneny 6
OBLIEE KOJIMYECTBO

YACOB IO IIPOTPAMME 102 3 6



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

11 KJIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paszgea 1. Teopernueckue 0CHOBbI XUMHH

11

Crpoenue aToMa.
[Tepuonnueckuii
3aKOH U
[Tepnoanueckas
cucrema
XUMHUYECKUX
anemenToB 1. 1.
Meuneneena

https://m.edsoo.ru/R39EAGJPC

1.2

Crpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIICCTB

11

https://m.edsoo.ru/W4FD2VJF8

1.3

XUMHAYECKHE
peakiuu

19

https://m.edsoo.ru/QHDJZGESH

Hroro 1o pasaciy

39

Paznen 2. Heoprannyeckasi XuMusi

2.1

HewmeTrabl

31

https://m.edsoo.ru/9NCC2YQRJ

2.2

Mertamnbl

23

https://m.edsoo.ru/YEU9WRJ21



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

Hroro no pazneny 54

Paznea 3. Xumusd u :KM3HL
MeTtoabI TO3HAHUS

3.1 B XUMHUH. XUMUS U 9 https://m.edso0.ru/2Q4016NXK

KU3HB

Wroro mo pazueny 9

OBUIEE KOJIMYECTBO

YACOB I1IO 102

[TPOI'PAMME



https://m.edsoo.ru/2Q40I6NXK




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero U3ydyeHust o0pa3oBartejibHbIE
n padoThI padoThI
pecypcsbl
[Ipeamer u 3HaueHune
OPraHu4eCcKO XUMHH,
DEICTABICHIE O 1 https://m.edsoo.ru/48G4H
pel 34K4
MHOT000pa3uu
OPraHN4YeCKUX COCTMHEHUHN
DJIEKTPOHHOE CTPOCHUE
aToma yriieposa (OCHOBHOE U
yr” P ( https://m.edso0.ru/0DI6T8
BO30YXJIEHHOE COCTOSTHUSA). 1 LOR
BaneHTHBIE BO3MOKHOCTH
aToma yriepoaa
XuUMH4YEecKas CBA3b B
OpPraHUYECKUX COEIMHEHHUSIX.
https://m.edso0.ru/C42CC
MexaHnu3mbl 00pa3oBaHUs 1
. DY5S
KOBAQJICHTHOM CBSI3U,
CrocoObl pa3pbiBa cBs3EH
Teopus crpoenus
. https://m.edsoo.ru/MIAFQ
OpPraHUYECKUX COECTMHEHUM 1 4POO
A. M. byrneposa
BiIbl H30MEDHIL: 1 https://m.edso0.ru/GN3QZ
it pun. 8AHX



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

CTpYKTYypHas,
MPOCTPAHCTBEHHASI.
OneKkTpoHHBIE YPPEKTH B
MOJIEKYJIaX OPraHUuYECKUX
COCIMHEHUN

[IpencraBnenue o
KJIacCU(UKALUU U

https://m.edsoo.ru/P6AQN

6 CUCTEMaTHYeCKast 0U22
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakmuii B https://m.edsoo.ru/M5DJY
OPraHN4eCcKO XUMHH MPOM
CucreMaruzamnus u https://m.edsoo.ru/SKOA3

8 N
000011eHIE 3HAHU 10 TEME EB67
AJKaHBI: TOMOJIOTUYECKUI
psn, obmmas hopmyna,

9 HOMEHKJIaTypa U U30Mepus, https://m.edsoo.ru/8HWF
3JIEKTPOHHOE U WZzZ174
MPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJ

10 dOu3nvecKue U XUMUYECKHE https://m.edsoo.ru/GV8SLN
CBOMCTBA aJIKaHOB QJ3X
Haxoxnenue ankaHoB B

11 npupoje. CriocoObl https://m.edsoo.ru/AB2ZK

MOJIYYCHHA U IPUMCHCHUC
aJIKaHOB

XXI1Z



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

[uknoankaHel: o0mas
dbopmMyIia, HOMEHKIIATypa
n30Mepusi, 0COOCHHOCTH

https://m.edsoo.ru/Q4B59

12 CTPOECHUSA U XUMHUYECKUX 0Q1A
CBOMCTB, CIIOCOOBI
MOJTy4YCHUS U TIPUMEHEHNE
Pemenue pacuérHbix 3amaqy
Ha oTIpe/ieTIeHue
MOJIEKYJISIpPHOH (POpMYIIbI
13 OPraHM4eCcKOoro BEIeCTBa Mo https://m.edsoo.ru/ED66J
MAacCCOBBIM J0JIIM aTOMOB ALEK
AJIEMEHTOB, BXOISIIUX B €T0
cocraB. Cucremaruzanus u
0000111eHIe 3HaHUI 110 TeMe
AJKEHBI: TOMOJIOTUYECKUI
psn, obmmas hopmyna,
HOMEHKJIaTypa, IEKTPOHHOE
https://m.edsoo.ru/NCGOE
14 Y MPOCTPAHCTBEHHOE PKOJ
CTPOEHHE MOJIEKYJL.
CrpyKTypHas U LIUC-TPaHC-
M30MEpHUsl AIKEHOB
Pu3nuecKrue 1 XMuMHUYECKHE
. https://m.edsoo.ru/6XZHR
15 cBolcTBa ankeHoB. [IpaBuito
IRTW
MapkoBHHUKOBA
16 CriocoOslI monTyueHust u https://m.edsoo.ru/Y80ODC
MPUMEHEHUE AIIKEHOB R6ZN
17 [IpakTtuyeckas padora Ne 1 https://m.edso0.ru/HHCG



https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5

o teme "llonyuenue
STUJICHA U U3yYEHHUE €ro
CBOMCTB"

PAVH5

Pemrenne pacy€THbIX 3a1a4
Ha OIIpeACICHUE

https://m.edsoo.ru/XYWN

18
MOJIEKYJISIPHOH (hOpMYIIbI MAYNA
OpPraHUYECKOTO BEIECTBA
AnKaJIueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHBIE,

19 CVMYVITHDOBAHHEL https://m.edsoo.ru/EKDS1

MY ' UsUV

Oco0eHHOCTH AEKTPOHHOTO
CTPOCHHS

20 XHWMHUYECKUE CBOMCTBA https://m.edsoo.ru/M356G
COMPSHKEHHBIX INEHOB LRBE

21 CriocoObl MoTy4eHHs U https://m.edsoo.ru/KT8M1
MPUMEHEHNE ATKATNEHOB N272
AJIKMHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,

29 HOMEHKJIaTypa, JIEKTPOHHOE https://m.edsoo.ru/N65W
H IPOCTPAHCTBEHHOE YKD93
CTPOEHHE MOJIEKYIL,
(buznueckue cBoicTBa

23 XHUMHUYECKUE CBOMCTBA https://m.edsoo.ru/MQ7A
AJIKUHOB 03SUC

24 KauecTBeHHble peakinu Ha https://m.edsoo.ru/45UN1

TPOMHYIO CBS3b

42UY



https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/45UN142UY

CriocoObI mosTyueHust 1

https://m.edsoo0.ru/SYL7V

25
IIPUMEHEHNE AJIKNHOB WAMA
Pemenue 3agau: pacu€rsl o

26 ABHOHIO XUMI1ECKOI https://m.edso0.ru/Q7XM
Yp PZSRF
peakiuu e

97 Cucrematuzanus u https://m.edsoo.ru/19DNOQ
000011IeHNE 3HAHUH 10 TEME PI1N8
ApEeHbI: TOMOJIOTUYECKUI
psn, obmas opmyna,
HOMEHKJIaTypa.

28 SIEKTPOHHOE https://m.edsoo.ru/\WNGD

p LBK5D

MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT O€H30J1a ¥ TOJIyoIa,
ux pU3HYECKHe CBONCTBA

29 XuMu4decKrue CBOMCTBa https://m.edsoo.ru/FCNH
apEHOB: PEAKIINU 3aMEIICHUS X9WY1
XHUMHYeCKHE CBOMCTBA

30 apEHOB: PEAKIUU https://m.edsoo.ru/CSBNG
MPUCOETMHEHN S, OKUCIIEHNE DUCS
TOMOJIOTOB OeH30J1a

31 OCOOEHHOCTH XUMHYECKAX https://m.edsoo.ru/F2K2C
CBOICTB CcTHpOJIa B5PG
Pemenune pacu€taeix 3am1au

32 Ha OIIpeleIeHue https://m.edsoo0.ru/QFKSR

MOJIEKYJISIPHOM popMyIIbI
OpPraHMYECKOT0 BEIIECTBA

GCXW



https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/QFKSRGCXW

CriocoObI mosTyueHust 1

https://m.edsoo.ru/2VKLX

33
IPUMEHEHHE apEHOB NJZ4
I'eneTnyeckas CBSA3b MEKIY hitps://m.edsoo.ru/1X7TOM
34 pa3IMYHBIMU KJIACCAMHU 5T7F. ' '
YIII€BOJIOPOJIOB
Pacuétel no ypaBHEHUAM
35 XUMHUYECKUX PEAKIIUH. https://m.edso00.ru/9VBZT
Cucremaruzanus u Y4PI
0000111eHIe 3HaHU 110 TeMe
36 [Ipuponnsii ras. IlonmytHeie https://m.edsoo.ru/CK1CU
HeTSIHBIE Ta3bl WWEN
37 KamenHnslit yrosis u https://m.edsoo.ru/BDDE
MPOAYKTHI €0 TepepaboTKH XD2FV
Hedtb 1 ciocooOwr eé
38 nepepadoTku. [IpuMeHnenne https://m.edsoo.ru/ORE9Y
MPOJIYKTOB MepepabOTKH 2CYG
HetH
I'enernueckas CBSI3b MEKIY https://m.eds0o.ru/HO22U
39 Pa3IMYHBIMU KJ1acCaMu SZHE ' '
yIIEBOI0POJIOB
l"anorenonpon3BoAHbIE
JIEBOI0POJIOB:
_ Aopoa https://m.edsoo.ru/XX94B
40 ANIEKTPOHHOE CTPOCHHE; SSGR
peaxIuu 3aMeieHUs D
rajioreHa
41 JleiicTBHeE mIenOUCH Ha https://m.edsoo.ru/FF11C



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

raJoreHIpoOU3BOAHbIE.
BzaumoneiicTeue
JIATaI0reHaIKaHOB C
MarHuem U [UHKOM

Cucremarusanus u

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

42 00001IeHrEe 3HAaHUH 110 OLLD
pazneny "VYrieBonopoasr" -
43 KonTpossHas padbora no https://m.edsoo.ru/EJHI0T
teMe "YTiieBoopo it 150
[IpenenvHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTHICCKHUI
71, ooO1Ias popMmya,
P Popwy. https://m.edsoo.ru/I9N5KP
44 CTPOCHHE MOJIEKYII, MLB
M30MepHsi, HOMEHKIIaTypa,
Kiaccudukanus,
(bu3UvecKue CBOMCTBA
XUMHAYECKHE CBOMCTBA
45 ey — https://m.edsoo.ru/VHOGF
peAl a CVLZ
CIIUPTOB
CriocoObl MoJTy4eHHs U
https://m.edsoo.ru/N9HOJ
46 MIPUMEHEHHE OJHOATOMHBIX
3V12
CIIUPTOB
[IpocTsie a¢upsr:
47 HOMEHKJIaTypa U U30MEPHs, https://m.edsoo.ru/UUYC7

0COOEHHOCTH (PU3MUYECKHUX U
XUMHUYECKHX CBOICTB

uu21



https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/UUYC7UU21

MHOroaroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH,

https://m.edsoo.ru/KMYA

48
ux (puzndYecKue u E65AX
XUMHUYECKHE CBOMCTBA
CriocoObI mosTyueHust 1
https://m.edsoo.ru/EU9L4
49 MPUMEHEHHE MHOTOATOMHBIX
B5H6
CIIUPTOB
@eHOJI: CTPOEHUE MOJIEKYIIBI,
. https://m.edso00.ru/0117TP
50 (u3HUYecCKre CBOMCTBA. 1EX
ToxcuuHOCTH (peHOIa
51 XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/DRUR
dbenona ODFRJ
59 CriocoObl oTy4eHHs U https://m.edsoo.ru/60B9B0
npuMeHeHnne (perosna AKU
[TpakTruueckast pabota Ne 2.
Pemrenne
53 B — https://m.edsoo.ru/SHIGN
P A HMGK
1o teme "CrupThl U
dhenonnr"
54 Cucremaruzanus u https://m.edso0.ru/J7BQQ
0000111eHrEe 3HAHUN T10 TEME OowB6
ANbJIeruibl U KETOHBI:
AIIEKTPOHHOE CTPOCHHUE
. https://m.edsoo.ru/DHUD
55 KapOOHMJIbHOU TPYIIIHI;

TOMOJIOTHUYECKHUE PSIBI,
oOmias opmyna, H3oMepust

YUVGN



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

1 HOMEHKJIaTypa

AJII)Z[GI‘I/I[II)I 1 KE€TOHBI:

https://m.edsoo.ru/FTMHF

56 (du3HUYecKre CBOWMCTBA, TV8Y
peaKIuu IPUCOCTUHCHUS -
Peakmuu okucieHus u
https://m.edso0.ru/MT7LK
o7 KayeCTBEHHbIE PEAKIINU
3HUT
aJIbIETUIOB U KETOHOB -
58 Crioco0blI moTy4eHust https://m.edsoo.ru/KOSED
aJIbJIETUIOB U KETOHOB OZNC
OIHOOCHOBHBIE MPEIETbHBIC
59 KapOOHOBBIE KHCIIOTHI, https://m.edso0.ru/3AG3M
O0COOEHHOCTH CTPOCHHUS UX M12R
MOJIEKYJT
N3omepusa u HOMEHKIIaTypa
https://m.edso0.ru/88RK8
60 KapOOHOBBIX KHCIIOT, UX HSL4
(u3uvecKue CBOMCTBA
XHUMHYeCKHE CBOMCTBA
https://m.edsoo.ru/FG799
61 MPEeACIbHBIX 0THOOCHOBHBIX cL7C
KapOOHOBBIX KHCIIOT
OCO0OEHHOCTH CBOWCTB
62 MYpPaBbUHOMN KHUCIIOTBHI. https://m.edsoo.ru/NCRPA
MHoroo6pa3ue kKapOOHOBBIX K4ZQ
KHCIIOT
Oco0EHHOCTH CBOMCTB:
https://m.edsoo.ru/PO7B2
63 HETpeAeNbHbIX U

ApOMATUYCCKUX

0AZG



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

KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucioT. IIpencraBurenu
BBICIIMX KapOOHOBBIX
KHCIIOT

[ToHATHE O TPON3BOIHBIX

https://m.edsoo.ru/ASMQ

64
KapOOHOBBIX KHCIIOT KWR52
CriocoOsl mostyueHust u
https://m.edsoo.ru/ZY83U
65 pUMEHEHHE KapOOHOBBIX 8791
KHCIIOT
CrnosxHble 3(upbl:
66 TOMOJIOTHYECKHH psiji, oO1as https://m.edso0.ru/4C5QI
dhopmyna, n3oMepus U MALE
HOMEHKJIaTypa
Pu3nuecKknue 1 XMuMHUYECKHE https://m.edsoo.ru/TCIGE
67 .
cBolcTBa 3(pUpoB W2K6
Pemenne pacuéTHbIX 3aau:
10 YPaBHEHUIO XUMHYECKOU
68 S — https://m.edsoo.ru/K512Q
peaknuu, ! pen OHVD
MOJIEKYJISIpHOH (hOpMYIIBI
OpPraHMYECKOTO BEIIeCcTBa
[IpakTueckas pabora Ne 3.
69 Pewrenne https://m.edsoo.ru/OGEJG

9KCIEPUMEHTAJIBHBIX 3a7a4
no teme "KapOGoHoBbIE

176Q



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

kucnoTel. CioxxHbie 3Gupsr”

Kupsr: ctpoenue,

https://m.edsoo.ru/9SIVV

70 qmsfmecmle U XUMHUYECKUE GAD3
CBOMCTBA (THAPOIIH3)
OCcoOEHHOCTH CBOWCTB
JKHPOB, COZEpIKAIIIAX
71 OCTI;TKH Henpe S https://m.edsoo.ru/HAIO
pen MQYAG6
KUPHBIX KUCIIOT. JKUpHI B
pupoie
Mbi11a KaK COJIM BBICHIAX
KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/YPLLO
72 Moroiiee nercrsue. [lousrue QUE7
0 CHUHTETHYECKUX MOIOIIAX
cpencrBax (CMC)
I'eneTnyeckas CBA3b
73 YIJIEBOJIOPOJIOB U https://m.edsoo.ru/A8FI5X
KUCJIOPOACOAEPKAIIUX VSU
OpraHUYECKUX BEIIECTB
74 Pacué€tel no ypaBHEHUSIM https://m.edsoo.ru/LZ5VL
XUMUYECKUX PeaKIil L2BX
CucreMaTH3anys u https://m.edsoo.ru/S8WM
75 N
0000111eHrEe 3HAHUN I10 TEME 8F7D7
OO6mras xapakTepucTuKa
76 YTJIEBOJIOB U KJIacCH(pUKaLUs https://m.edsoo.ru/01R1X8

yIIA€BOJIOB (MOHO-, - U
MOJIMCAXapH/IbI)

HGR



https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/01RIX8HGR

Monocaxapumpl:

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

7 ¢u3nvecKkrne CBOWCTBA U BGIF6
HaxO0JICHUE B MPUPOJIC
[IpuMeHeHue riroKo3sl, €€
78 3Ha4YCHUE B https://m.edso0.ru/6LS9B
JKU3HEACATCIbHOCTH LN9Q
Opranusma
Hucaxapupl: caxaposa,
79 MaJIbTO3a U JAKTO34. https://m.edsoo.ru/0YDXJ
Haxoxnenwne B npupone n OOUH
MIPUMEHEHHE TUCAXapUI0B
[Tonucaxapuasl: cTpoeHne
80 MaKpOMOJIEKYJI, ((U3NYECKUE https://m.edso0.ru/52Z6U
1 XUMHYECKHE CBOMCTBA, KUNG
MIPUMEHEHHE
[TonsaTre 06 HCKYCCTBEHHBIX https://m.edsoo.ru/CPO60
81
BOJIOKHAX DRNM
Pewrenne pacueTHsIx 3a1a4
Ha OmpeneeHue 101
https://m.edsoo.ru/FVQ99
82 BBIXO0/1a ITPOJIYKTA PEAKIIUN R8I
OT TEOPETUYECKHU
BO3MOKHOT'O
CucremaTtuzauus u
83 060BIEHIE SHAHMI 110 https://m.edsoo.ru/YTA71
B SOGH
paszaeny
84 KonTtponsHas pabota o https://m.edso0.ru/40ZT32



https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M

TEME
"Kucnopoaconep:xaiiue
OpraHuYecKue coequHeHus"

AmuHbIL: Knaccudukanys,
CTPOEHHE MOJIEKYJI, 001Iast

https://m.edso00.ru/64T9T1

85 0 a, U30Me
(bopmyna, w3oMepHs, iy
HOMECHKJIATypa U I
¢uznueckue cBoiicTBa
XUMHYECKHE CBOUCTBA https://m.edsoo.ru/MYC4
86
anupaTHIECKUX aMUHOB DL1GD
AHUIVH: CTPOCHNE AaHWINHA,
87 0COOEHHOCTH XUMHUYECKUX https://m.edso0.ru/FRTQ7
. TUDA
CBOICTB aHWJINHA
CriocoObl oTy4eHHS U
88 HpHMeHEHIE audaTHICCKIX https://m.edsoo.ru/LCF82
p MVKH
aMHUHOB
AMWHOKHUCJIIOTHI:
HOMEHKJIaTypa U U30MEPHS,
89 (usHUeCKHe CBOCTBA https://m.edso0.ru/RQIQF
’ GFVC
OTtnenbHBIC IPEACTABUTETN
0-aMUHOKHUCJIIOT
XHUMHUYECKHE CBOMCTBA
aAMHHOKHCJIOT, X
https://m.edsoo.ru/16QZ98
90 OHMOJIOTMYECKOE 3HAUECHUE

amuHOKucI0T. CUHTE3 U
TruapoOJin3 NenTua0B

1XZ



https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/I6QZ981XZ

benku xak npupoaHsie

https://m.edso00.ru/C031G

1 .
9 MOJIUMEPBIL; CTPYKTYPHI DIER
0O€eIKOB =208
XUMHYECKHE CBOUCTBA https://m.edsoo.ru/67MDS
92
0O€eIKOB JICA
A3oTcoaepkalme
TeTEPOLUKINYECKIE
https://m.edsoo.ru/6A9U8J
93 coenuHeHus. HykienHoBbIe K1G
KHCJIOTBI: COCTaB, CTPOCHHUE
1 OMOJIOTHYECKast POJTb
[IpakTueckas padota Ne 4.
Pemenue
https://m.edsoo.ru/NC46Z
94 AKCIIEPUMEHTAJIbHBIX 337124 PVR7
1o Teme "A30TcoaepKamiue
OPraHU4eCcKue COeAMHEHU"
[TpakTruueckast pabota Ne 5.
Pemrenne
https://m.edso0.ru/4GSLO
95 AKCIIEPUMEHTAJIbHBIX 337124 35TE
no teMe "Pacro3HaBanue
OPraHM4eCKUX COCTUHECHUN"
KontponbHas padoTa no
" https://m.edso0.ru/R69Q6
96 Teme "A3oTcoaepiKaniue G8OU
OpPraHU4ecKue CoeAMHEHU"
OCHOBHBIE TTOHATUSA XUMUHU
https://m.edso0.ru/7SVQS
97 BBICOKOMOJIEKYJISIPHBIX

COCOUHEHHUI U METOIbI UX

1ION



https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/7SVQS1I0N

CHUHTC3a —II0JIMMEpHU3alluAa 1

MMOJIMKOHIeH AU
98 IImacTmaccel. YTuim3anus u 1 https://m.edsoo.ru/IU7EQ
nepepaboTKa IIacTuKa 648Y
DnacToMepsl: HaTypaJbHBIH
https://m.edso0.ru/SO6AL
99 CHHTETHYECKUE KayTyKH. 1
FPL8
Pe3una
BosokHa: HatypanbHBIe,
HCKYCCTBEHHBIE, https://m.edsoo.ru/DQOJR
100 1
cuHTeTnyeckue. [lonumepsr VK4H
CIIEMAJILHOTO Ha3HAYEHHUS
[IpakTueckas padora Ne 6.
Pemenne
https://m.edsoo.ru/Y1QQL
101 AKCIIEPUMEHTAJIbHBIX 337124 1 RSOP
no TeMe "Pacro3HaBaHue
MJIaCTMAacC W BOJIOKOH"
O0o006111EHNE U
CHUCTEMaTH3aIUs U3YYCHHOTO
102 MATEDHANA 10 TeMe 1 https://m.edsoo.ru/REGC
P 07545
"BricokOoMONEKYIsIpHBIE
coequueHus"
OBILIEE KOJIMYECTBO YHACOB 102

I10 ITPOT'PAMME



https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/REGCOZS45

11 KJIACC

N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ | Tema ypoka KouTtpoJibHble IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTte/ibHbIE
n padoThI padoTsbI
pecypchl
Atom. CocTaB aTOMHBIX SITIED. https://m.edsoo.ru/NOPBJ
1 . 1
XUMHUYECKUH 3JIeMeHT. M30TOTIbI 3G7J
CrpoeHnue IeKTpOHHBIX
2 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/SMTB
) PF8U5
qucia
Knaccudukanus xumuaecknx
3 5EMEHTOB (-, - d-, f- 1 https://m.edsoo.ru/MDGL
y P-, 0=, T301C
AJIEMEHTHI)
Pacnpenenenue 31neKTpoOHOB MO https://m.edsoo.ru/HN5V
4 1
ATOMHBIM OpPOHUTAIIIM JRET2
DJIEKTPOHHBIE KOHPUTYpaluu
P durypan https://m.edsoo.ru/56M01
5 aTOMOB 3JIEMEHTOB B OCHOBHOM M 1 1PUG
BO30YXIEHHOM COCTOSTHUU
DJIEKTPOHHBIE KOHPUTYpaluu
5 HOHOBP uryp 1 https://m.edsoo.ru/3ZOR
. H4PQL
DJIEKTPOOTPUIIATEIHLHOCTD
[Tepuonnueckuii 3aKOH U
7 IIepnoaunueckas cucrema 1 https://m.edsoo.ru/RRTS1
XUMUYECKUX 3neMeHToB 1. 1. FRBD
MenneneeBa, CBs3b C



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

COBPEMEHHOM TeOpuel CTPOEHMUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOUCTB XMUMHUYECKUX DJIEMEHTOB

https://m.edsoo.ru/M2BG

8 1 00pa3yeMbIX MU ITPOCTBIX U 8LOGU
CJIOKHBIX BEIIECTB M0 TPyMHnam 1
Tepuo1am
9 CucreMaTuzarmus 1 00001eHne https://m.edsoo.ru/FOHY
3HAHUH TI0 TEME MABMC
Bunpl xXuMHu4yeckou CBA3M.
MexaHnu3mbl 00pa3zoBaHUs
10 KOBAJIEHTHOU CBs3U. BomopoaHas https://m.edsoo.ru/YSFO
- POAOPOA ZQORM
CBSI3b. MEXMOJIEKY IS pHBIC
B3aMOJEHCTBUSA
BaneHTHOCTE M BaJIEHTHBIE
BO3MOXKHOCTH aTOMOB. CBS3b
. https://m.edsoo.ru/FLOBC
11 ANIEKTPOHHOU CTPYKTYPBI CB2E
MOJIEKYJI C UX T€OMETPUUYECKUM
CTPOCHHEM
[IpeacraBneHuss 0 KOMIUIEKCHBIX
12 COCIMHCHIAX: COCTAR I https://m.edsoo.ru/PNUH
a ' MOOP5
HOMEHKJIaTypa
BemectBa MOneKynspHOTO U
13 HEMOJIEKYJIIPHOTO CTPOCHHUSL. https://m.edso0.ru/40CAS

Tumsl KPpUCTAITNINYICCKUX
peUICTOK U CBOICTBA BEIIECTB

LVY3



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/40CASLVY3

[TonATHE O AUCIIEPCHBIX

https://m.edso0.ru/8QWS

14 cucremax. [Ipencrasnenue o NIMIO
KOJUUIOMJIHBIX PacTBOpax -

HctrHHBIE pacTBOPHI:

15 HaCBIINIEHHBIC M HEHACHIIIIEHHBIC, https://m.edsoo.ru/MI2G
pacTBOPUMOCTE. ZKJ8B
Kpucrannoruapatsr

16 Crioco0Ob1 BeIpaKEHUS https://m.edsoo.ru/ZUAK
KOHIIEHTPAIMN PacTBOPOB S9SXC
Pemenue 3amgau ¢
HUCIIOJIL30BaHUEM MOHATHHU

17 ""MaccoBas JI0JIsT paCTBOPEHHOTO https://m.eds00.1u/9YYG

" 21” b P 9X6FN
BemiecTBa", "MossipHas
KOHIEHTparus"
Knaccudukanus u
18 HOMEHKIATypa HEOPraHUYECKUX https://m.edso0.ru/Y3JU
ypa Heop KOMC4
BEIIECTB

19 Cucremaruzanusa 1 0000IeHne https://m.edsoo.ru/7LEFE
3HAHUH 110 TEME 0FM5
KontponbHas paboTa o teMam
"CtpoeHue atoma.

[Tepuonnueckuii 3aKOH U
https://m.edsoo.ru/5ARJU
20 [Tepuoauueckas cucrema

XHMHUYECKUX 31eMeHTOB /1. H.
MenpeneeBa", "Crpoenue
BeniecTBa. MHOroo6pasue

K9HZ



https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/5ARJUK9HZ

BerecTs"

Krnaccudukanus XaMAYECKUX
peaknuii B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH

https://m.edsoo.ru/Z0OMZ

21 ;
COXpaHEHHUs MaCChl BEIECTB; MSREE
3aKOH COXpaHEHUs U -
MpEBpAICHUs YHEPTUU TTPU
XUMUYECKUX PEAKITUAX
TennoBbie 3¢ eKTh XUMUUYECKUX
29 cakiit. TenMOXIMIIECKIE https://m.edso0.ru/9TSX
peaxumi. Tep HFMT4
YpaBHEHUS
Brruncnenus mo ypaBHeHUSIM
23 e — https://m.edsoo.ru/VSWA
PedKtt VUXOH
TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMHYECKOMN PEAKIINH,
€€ 3aBUCUMOCTb OT Pa3IUnYHbIX https://m.edsoo.ru/D8EH
24
(daktopoB. Karanus u ND9EL
KaTaJln3aTopbl
['oMoreHHbI€ U TE€TEPOreHHbIE https://m.edsoo.ru/RN8P
25
peakuuu 0Z7YO
[IpakTuueckas padora Ne 1 mo
26 Teme "BiusHue paziuyuHbIX https://m.edsoo.ru/NGQO
(hakTOpOB HA CKOPOCTH SJTY7
XUMHUYECKOH peakuuu"
97 OO6patumsble U HeOOpaTUMBbIE https://m.edsoo.ru/XHPQ

peakuuu. XUMUYECKOE

3BRAJ



https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/XHPQ3BRAJ

paBHOBecHe

[Ipaktuyeckas padora Ne 2 o
teMe "BiusHue pa3znuuHbIX

https://m.edsoo.ru/UMB6

28
(akTOPOB Ha TMOJIOKECHHE 5DAVK
XMUMHMUYECKOTO paBHOBecHA"
DNEeKTPOTUTHIECKAS
muccouunanus. CuibHbIE U https://m.edsoo.ru/8UIM
29
cialbie 2neKTpoauThl. CTeeHb TOHPOQ
JTUCCOTTHAITIN
HNonHoe npou3BeieHNe BOIbI.
Cpena BOAHBIX PaCTBOPOB. https://m.edsoo.ru/7S6FN
30 .
Bonoponnsiit nokaszarens (pH) 11YU
pacTtBopa
I'maponus coneit. Peakiuu,
31 DOTEKAIOWLIE B DACTEODAX https://m.edsoo.ru/L5HM
P HHE B pAcTROp AMHLJ
AIIEKTPOJIUTOB
[TpakTruueckas pabota Ne 3 o
39 B — https://m.edsoo.ru/RD8C
peaiit XFMNS
pacTBopax MEKTPOIUTOB
OxkucnuTensHo-
33 BOCCTAHOBUTEJIbHBIC PEAKIIUH. https://m.edsoo.ru/AF9AT7
Baxuelinie okucauTeny u HSZT
BOCCTaHOBUTEJH
Meto 37EKTPOHHOTO https://m.edsoo.ru/LCSP
34
(2MEeKTOHHO-MOHHOTO0) OanaHca R4PCZ
35 DNEKTPOIN3 pacTBOPOB U https://m.edsoo.ru/7UCQ



https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q

paciiiaBoB BEUICCTB

BIP3Q

Pemrenne 3ana4d pa3nuyHbIX

https://m.edsoo.ru/MBRC

36
THIIOB J2BHV
37 Pemenue 3agau pa3nmyHbIX https://m.edsoo.ru/REEK
THIIOB UYHAU
Cucrematu3anusa 1 0000IIeHne
38 3HaHUH 1Mo TeMe "XUMHUECKue hltpe.//in edso. OUC
UKMF1
peakuun"
39 KonTpossHas pabora no teme https://m.edsoo.ru/E120Z
"Xumuueckue peakuun'” SNS2
ITonoxeHnre HEMETaJJIOB B
[Tepunoanueckoii cucreme
XUMHUYeCKnX djeMeHToB 1. 1.
https://m.edso00.ru/S2T1I
40 MeHneneeBa 1 0COOEHHOCTH G534
CTPOEHHUS UX aTOMOB.
dusnvecKkue CBONCTRA
HEMETAIIOB
AmtoTponusi HeMeTauioB (Ha
41 HDHMEDE KHCIODOMA. CEDLL https://m.edsoo.ru/DKHV
puMep poAa, CEphl, ETX6S
docdopa u yriaeponaa)
Bopgopona: nonydenue,
42 (bnfwliecﬂlme I/Iy;I/IMI/I‘leCKI/Ie https://m.eds00./EOAB
N 3TJZ2
cBoiicTBa. ['mapuabl
I'ajmoreHsl: HaX0XICHHE B
https://m.edsoo.ru/8ESM
43 IIpUpOJie, COCOOBI MOTY4YEHUS,

(I)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHEC

200XI



https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/8ESM20OXI

CBOICTBA

l"anorenoBoAOpOBI.
Baxneitmme https://m.edsoo.ru/FWW
44
KHCIIOPOJCOIEpKAIIIE H6A36J
COCIMHEHUS TAJIOTCHOB
JIaGoparopHsble u
MIPOMBIIIJIEHHbIE CIIOCOObI
https://m.edsoo.ru/UL8R2
45 ITOJTYy4E€HUS TaJIOT€HOB. WO2T
[IpuMeHeHne rajJoreHoB U ux
COEJIMHEHU I
[IpaxTueckas padora Ne 4.
46 Pemenne skcnepuMeHTaIbHBIX hitps.//m.edsoo.ru/VIHP
P YU202
3aga4 mo teme "I"ajoredn!"”
Kucnopon: maboparopHsie
MIPOMBIIIIJIEHHBIE CIIOCOObI
https://m.edsoo.ru/5LQH
47 noJTydeHus1, GU3nIecKue u HICEE
XUMHU4Yeckue cBorcTra. O30H.
[IpumeHeHne KUCIOpOIa U 030HA
48 OKCHILL H EDOKCHILL https://m.edsoo.ru/4AMRV
A POKEHA PMQAI
Pemenue 3aga4 pa3amyHbIX https://m.edso0.ru/Q8L50
49
TUIIOB HZYY
Cepa: HaxOXJeHHE B IPUPOJIE,
50 CHOCOOBI TOTY4YCHHUS, https://m.edsoo.ru/3JA8F

buznuecKkrue 1 XMUMUYECKUE
CBOMCTBA

NQOK



https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/3JA8FNQQK

https://m.edsoo.ru/PMO9

ol CepoBonopoa, cynbpuabt PHT23
Kucnoponconepxanme
P P https://m.edso0.ru/8TN3S
52 coenuHeHUs cepbl. OCOOCHHOCTH 2505
CBOWCTB CEpHOM KHUCJIOTHI
[IpakTrueckas padora Ne 5.
Pemrenne skcnepruMeHTAIBHBIX https://m.edso0.ru/9S76Z
53 " N
3anau o teme "Cepa u eé ZRFW
coeuHeHus"
ABOT: HaXOXJEHUE B PUPOJIE,
54 CrocoObI TIOJTy4YEHUS, https://m.edsoo.ru/IZPKO
(hU3UYEeCKUe U XUMHYECKUE 7C4P
CBOMCTBAa. AMMUaK, HUTPHUIbI
Kucnoponconepxamue
POACOACPRALL https://m.edso0.ru/27186
55 coenqnuenusa azora. OcodbeHHOCTH OBC3
CBOWCTB a30THOM KHCIOTBI
[Ipumenenue a3ota u €ro
. https://m.edsoo.ru/MO1P
56 COEIMHEHUN. A30THEIE
034QF
yaoOpeHust
docdop: HaxXOXKICHHE B
57 MIPHUPO/Ie, CHOCOOBI OTYUYECHHUS, https://m.edsoo.ru/PXZ0O
(hbU3UYECKUE U XUMHYECKUE 17QS0
cBorictBa. Dochuasl u pochun
Oxcuapl dhocdopa,
docdop https://m.edso0.ru/00ZT2
58 ¢bochopconepxkalue KUCIOTHI.

Conu pochopHOl KUCTOTHI

8DNQ



https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/0OZT28DNQ

[Mpumenenne dpocdopa u ero

https://m.edsoo.ru/99E3J

59 coenuHeHui. DocdopHbIe YYTM
yInoOpeHust
[Ipaktuyeckas padora Ne 6.
Pemrenne skcnepuMeHTAIBHBIX https://m.edsoo.ru/97L.CB
60 h
3amay o teme "Azot u pochop u YXY2
WX COeMHEHUs"
Yraepoa: HaXOXKIEHHE B
MIPUPO/IE, ALTOTPOITHBIC
61 MI; I;I (bHI/IKa - E)mnqecme . https://m.edsoo.ru/IWDS
it AU, : 30TDR
XHUMHYECKUE CBOMCTRA,
MIPUMCHCHHE
Oxcup yraepona(ll), okcu
A yraepoza(ll) 8 https://m.edsoo.ru/6DLN
62 yraepoaa(1V), yrompHast Kuciaorta
5 T13TE
u e€ conu
Pemenue 3agau pa3nmyHbIX https://m.edsoo.ru/PQWK
63
TUIIOB CINJX
Kpemuuii: HaxoxaeHue B
MIPUPO/IE, CIOCOOBI MOTYUYCHUS, https://m.edsoo.ru/R7FY3
64
(bu3HYECKUEe U XUMUYCCKHE Y3BW
CBOMCTBa
65 Oxkcun kpemuaus(1V), https://m.edso00.ru/NTQO
KpEMHHUEBast KHUCI0Ta, CUIIMKATHI S329K
[IpumeHeHre KpeMHUS U eTo
. https://m.edso0.ru/1XJ006
66 coequHenuii. CTeKII0, ero

IMOJIYYCHHEC, BUIBI CTCKJIA

o0T



https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/IXJ006O0T

Pewrenue 3ana4d pa3nnyHbIX

https://m.edso0.ru/S5319

67
TUIIOB XD1S
Cucremaru3zanus u 00001IeHIE https://m.edso00.ru/QCSG
68 .
3HaHu# no teme "Hemeramisr" MOTES
KonTposnbHas pabora no teme https://m.edsoo.ru/VPSTF
69
"Hemertanmsr" CAFI
AHanu3s pe3ynbTaToB
70 COHTDONLHOMN DAGOTLL https://m.edsoo.ru/LAOCA
P PaboTeL, ON5J7
KOPPEKIHS OIIHO0K
[Tosmoxenne MeTamioB B
[Tepnoanueckoii cucreme
71 XUMUYECKUX DJIEMEHTOB. https://m.edsoo.ru/57FR9
Oco0OeHHOCTH CTPOCHUS 1QP1
AIIEKTPOHHBIX 000JI0UEK aTOMOB
MeTaJlJIOB
OO6mwme ¢puznuecKkre CBOMCTBA
79 U s T —— https://m.edsoo.ru/ICNO
TP REAKW
METaJJIOB B OBITY M TEXHHUKE
CmuaBel MetaiuioB. Koppo3sust https://m.edso0.ru/1V3XS
73
METAIIOB 7EXT
Pemenue 3aga4 pa3amyHbIX https://m.edsoo.ru/HCZY
74
TUIIOB 575D9
DJIEKTPOXUMHUYECKHUH S,
P . A https://m.edsoo.ru/SWJLF
75 HanpsbkeHui MetauioB. O0mue 3YLW
CHOCOOBI OTYYESHHS METAIIIIOB
76 OO1as xapakTepuCcTHKa https://m.edsoo.ru/W4V



https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E

MeTaioB [A-rpynmnsl
[Tepuoanueckoit cCuCTEMbI
XMMUYECKUX 3JIeMeHTOB. Harpuit
Y KaJui: MOJy4YEHHUE,
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE MTPOCTHIX
BEILECTB U UX COCTMHEHUI

WNSJSE

OO01as XxapakTeprucTUKa
MetamoB [IA-rpynmnsl
[Tepuoanueckoit cucTeMsl
XMUMHUYECKUX DJIEMEHTOB.

https://m.edsoo0.ru/Q4YB

[ Maruuii 1 KaJbIUii: MoTy9eHue, TZ3RY
¢buznyeckue 1 XuMU4ecKue
CBOMCTBA, IPUMEHEHUE MPOCTHIX
BEIIECTB U X COCTUHECHUN

78 XKécTkocTb BOJBI U CLIOCOOBI €€ https://m.edsoo.ru/609W
YCTpPaHEHUS LKNTN
AJIOMUHHI: TTOTy4YEHHUE,

79 (bu3UYEeCKUEe U XUMHUYECKUE ggtgs:/ém.edsoo.ru/OZHB
CBOMCTBA, IPUMEHEHNUE
AMdoTepHbIe CBOMICTBA OKCHIA U

80 THJIPOKCHJIA ATFOMUHUS, https://m.edsoo.ru/RM21
TUAPOKCOKOMILIEKCHI AIIFOMUAHUS, RHCBM
UX IPUMEHEHUE

81 Pemenue 3anau paznuyHbixX https://m.edsoo0.ru/ZCTJX

THUIIOB

7CQ3



https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZCTJX7CQ3

[Tpaktuyeckas padora Ne 7.
Pemenne SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/ZR9H2

82
3a7a4 1o teMe "MeTaiuibl 8T3K
[JIaBHBIX OArpyH"
OOmast xapakTepuCcTUKa
METaJJIOB TOOOYHBIX HOATPYIIIT
83 (B-rpymm) Tepronteckoii https://m.edsoo.ru/INZN
PYHI) Heproa M9J50
CHUCTEMBI XUMUYECKUX
JJIEMEHTOB
dusnyeckre 1 XUMHUYECKHE
84 CBOHCTBA XDOMA 1 &I0 https://m.edsoo.ru/EMH8
lf,) 5BONN
COCTMHEHUH, NX TPUMEHEHNE
Baxueiiue coenuHeHUA
85 S P — https://m.edsoo.ru/TVZP
€ro OKHCIINTEIBLHBIE CBOICTBA
dusnyeckre 1 XUMHUYECKHE
CBOMCTBA JKeJie3a U ero https://m.edsoo.ru/71YS
86 .
coequuenuit. [lonydyenue u MIGSD
MIPUMEHEHHE CIIJIAaBOB JKeje3a
dusnyeckue 1 XUMHUYECKHE
87 CBOMCTBA MEIU U €€ COeIUHEHUN https://m.edso0.ru/GET2
4 4 ’ LOK3X
WX TIPUMCHEHUE
dusnyeckre 1 XUMHUUECKHAE
88 CBOMCTBA IIMHKA U €0 https://m.edso0.ru/0O4C5

COGﬂHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,[[pOKCOKOMHJIeKCBI OWHKa

QKBEJ



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

[Tpaktuyeckas padora Ne 8.
Pemenne SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/BAJA

89
3a7a4 1o teMe "MeTaiuibl YW82G
moOOYHBIX moArpyr"”
Pemenue 3agau pa3nuyHbIX https://m.edsoo.ru/EI77E
90
THUIIOB UHQZ
O0001IeHNe U CUCTEMATU3AIIHS
91 W3YYEHHOTO MaTepraia 1o TeMe https://m.edsoo.ru/NHKR
yi p DJUTS
"Metasuier"
KonTpossHas pabora no teme https://m.edso0.ru/4Z62V
92
"MeTtasuier" 30B1
AHanu3 pe3ynbTaToB
93 KOHTDOLHOH DABOTLL https://m.edsoo.ru/KGZ0
p p ’ DOKTT
KOPPEKIIHSI OITHO0K
Poss xuMuu B o0ecrieueHun
YCTOWYHBOTO Pa3BUTHUS
https://m.edso0.ru/SST5R
94 yenoBedecTsa. [loHsarue o WKSS
Hay4HBIX METOJIaX MCCIICOBAHUS
BEIECTB
Hayunbie npuHIUIBI
OpraHu3aIui XUMHYECKOTO
95 apou3BoACTBA. [IpOMBIIIUIEHHEIE https://m.edso0.ru/V4 Y2
POMSBOACTRA. 1P ! OWSUR
CHOCOObI MOTYYCHHS BAXKHEHUIITNX
BEIIECTB
96 XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/HFYW

OKPY)KaIOH_Ieﬁ Cpeabl U €ro

AQIVW



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

IIOCIICACTBUA

XHMHUA U 310pOBbE YEIOBEKA.

https://m.edsoo.ru/992M

97
JlekapcTBEHHBIE CpeICTBA 1 UF415
Xumus numy. Poins xumun B
98 06eCCTCHI THLLEEO 1 https://m.edsoo.ru/BTM3
B AEKNW
0€30I1aCHOCTH
KocMmernueckue u
99 napdrome https://m.edsoo.ru/0V85P
P PHBIE CpelICTBaA. 1 PBKW
briTtoBasg xumus
XHWMHS B CTPOUTEIIBCTBE.
o https://m.edsoo.ru/5FX2N
100 | Baxnelme CTPOUTENBHBIE U 1 2T3)
KOHCTPYKITMOHHBIE MaTepHaITbI
XHUMHA B CEIbCKOM XO3SHCTBE.
https://m.edsoo.ru/YY395
101 | Opranuyeckue U MUHEpAIbHBIC 1 ROAJ
yaoOpeHus
CucreMaruzanys 1 00o01eHme https://m.edsoo.ru/IGMS
102 . 1
3HAaHUH 110 TEME CPOK9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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




MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Konx nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUsI OCH
NporpamMmbl cpeaHero 00uero 0opa3oBaHus

1

Brnanenue cucteMoil XUMUYECKUX 3HAHHUM, KOTOPask BKJIIOYAET:

1.1

OCHOBOIIOJIATral0IIMEe MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIIbI, 3J1€
p-, O-a5exTpoHHBIE OpOMTAIN aTOMOB, OCHOBHOE U BO30YXKIEHHOE COCT!
BaJIEHTHOCTbh, 3JIEKTPOOTPULIATEIbHOCTh, CTETIEHb OKUCICHUS, XUMUYeCKast
CBA3M), T'MOpUAM3AIMS ATOMHBIX OpOUTallel, KpPHUCTAJUIMYECKas pPelIér
MOJISIpHBIM  00BbEM, MOJISIpHAs KOHLEHTpalus, pPacTBOPbl (MCTHHHI
KpUCTAJJIOTUAPATHI, YIJIEPOAHBIN CKeleT, (yHKIHOHAIbHAs TpyMma, paj
dopmyna, uzomepusi (CTpyKTypHas, reoMerpuueckas (LUC-, TPAHCHU30M
TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJA- M a30TCOJEpXKAIUE COETUHEH!
BellecTBa (YriaeBoAbl, KHUPbI, OEIKH), MOHOMEp, MOJUMEpP, CTPYKTYpHOE
COEIMHEHUS, KPEKUHT, PUGOPMUHT, TUIBl XUMHUYECKUX peaKiuil (OKHC]
9K30- M DSHAOTEPMHUYECKHE, pEaKIUM MOHHOIO OOMEHa, TOMO- U I
HEOOpaTUMBIE), PACTBOP, IEKTPOJMUTHI, HEAIEKTPOJUTHI, AIIEKTPOJIUTUY
JMCCOLIMALINY, OKUCIUTENb, BOCCTAHOBUTEINb, MIEKTPOJIMU3, CKOPOCTh XUMFY
paBHOBECHE)

1.2

TEOPUU MU 3aKOHBI (TCOPHUS XMUMHYECKOTO CTPOCHHS OPraHUYECKUX BEIIIE
AJIEKTPOJIUTUYECKOM nuccounanuu, [lepuonnueckuii 3akon .M. Mennenec
3aKOHOMEPHOCTH, CHMBOJMYCCKUU SI3BIK XHUMHUH, MHPOBO33PEHUYCCKHE

MOHUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHX SIBJICHHH, COI
CTPOCHHH BEIIECTBA HA AaTOMHOM, MOJICKYJIIPHOM M HaIMOJIEKYJIIPHOM YpO

1.3

MNpEACTAaBJICHHUA O MCXaHHU3MaX XHMHYCCKUX peaKuHﬁ, TCpMOIMUHA
3aKOHOMCPHOCTAX HUX ITPOTCKAHUA, O XUMHNYCCKOM PABHOBCCHU, NTUCIICPCHBI

1.4

Q)aKTOHOFI/I‘IeCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHHU H
Ba)KHEHIITHX HCOPraHM4YCCKUX U OPraHNYCCKHUX BCIICCTB B 6LITy " ITPpaKTHU4C

1.5

oOnire Hay4yHbIe MPHHIUIBI XUMHUYECKOTO MPOU3BOJCTBA (HA MPUMEPE Iif
aMMHMaKa, METaHoJIa, IepepaboTKu HEPTH)

ChopmupoBaHHOCTH YMEHUM BBISBIIATH:

2.1

XapaKTCPHBIC ITPU3HAKHU U B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, MMPUMCHSTD C(
ONMCaHUU CTPOCHUA U CBOICTB HCOPraHNYCCKUX U OPTaHNUYCCKUX BCHICCTB

2.2

B3aHMMOCBS3b XHMHUYECKHUX 3HAHUH C IOHATHAMH H MNPpEACTABJIICHUAMUA [
OCO3HAHHOTO IMOHUMAaHUS U 00BbICHCHUS CYIIHOCTHU MAaTCPHUAJIBHOTI'O CAUHCT

Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh:




3.1

HAaMMEHOBAHUS XUMUYECKUX COCIUHEHUN MEXIYHAPOIHOIO COK3a TEOPET
U TpUBUAJBHBIC HAa3BaHUs BEIIECTB, OTHOCSAUIMXCS K H3YYCHHBIM
HEOPraHUYECKUX COCIMHEHUI

3.2

XMMHMUYECKYI0 CHUMBOJIMKY JUISL COCTaBieHUS (OpPMYyJ HEOPraHMYECKUX
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) (GOPMYI OpraHu

ChopmupoBaHHOCTH YMEHUS KJIACCUPUITUPOBATE:

4.1

HCOPraHn4eCKrUe BCIICCTBA, CAMOCTOATCIBHO BI>I6I/IpaTI> OCHOBAaHHA H K
N3Yy4aCMbIX XUMHWYCCKUX 0OBEKTOB

4.2

OpPraHuv4cCKuC BCHICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHUA H K]
N3ydaCMbIX XUMHWYCCKUX 0OBEKTOB

4.3

[0 Pa3IMYHbIM IpU3HAKaM (YUCIy M COCTaBYy pEardpyrolIMX BEIIECTB,
W3MEHEHUIO CTETIEHEN OKHCIIEHHS DJIEMEHTOB, 0OPATUMOCTH PEAKIMH, YJacTHE

CpopMHpPOBAaHHOCT, YMEHHS XapaKTePU30BaTh DJIEKTPOHHOE CTPOECHY
BO30Y)XJIEHHOM COCTOSIHUM) U MOHOB XHUMHYECKHX IEMEHTOB | — 4 mepuc
J.N. MenneneeBa n uxX BaJCHTHbIE BO3MOXHOCTH, UCIIOJb3Ys MOHATUA S-,
SHEPTEeTUYECKHUE YPOBHU

CpopMHUpOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOY
00pa3yeMbIX UMU COEIMHEHUH 10 NePUOJaM U IpymIam

ChopmMupoBaHHOCTh YMEHHUS COCTABIISTH YPAaBHEHUSI XUMUYECKUX PEAKIUil

7.1

OKHCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIUN IMOCPEICTBOM COCTABJICHUS
peakuuii

7.2

YpaBHEHUS peaKkUil pa3IMYHBbIX TUIIOB; MOJIHBIE U COKPAIEHHBIE YpaBHEE
YUUTBIBAs YCIOBHSI, TPU KOTOPBIX ATH PEaKlUU UAYT 0 KOHIIA

7.3

peakimii THAPOJIN3a, PEeaKIHuid KOMILIEKCOOOpa3oBaHUs (Ha TpUMEpPE T
AITFOMUHHS )

ChopmupoBaHHOCTH YMEHHUS MTOATBEPKAATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCUMOCTH PEaKIIMOHHON
COCIMHEHUN OT KPAaTHOCTH W THIA KOBAJEHTHOW CBSI3HM (G- M T-CBS3H), ]
TPYIIIl aTOMOB B MOJIEKYJaX, a TaKXKe OT 0COOEHHOCTEH pean3aluy pasiiu’
peakiuii

8.2

XapaKTepHble XMMUYECKHE CBOWMCTBA BEHIECTB COOTBETCTBYIOIIUMHU 3
ypaBHEHUN XUMHUYECKUX PEaKIuil

CdopmupoBaHHOCTh YMEHHUS XapaKTEPH30BATh COCTAB U BaXKHEUIITNE CBOMC
K ONpeAenéHHBIM KJIaccaM U TpPYIIaM COEIUHEHHH (MpOCThIE BEIeCTBA.
YIIAEBOAOPObI, TPOCTHIE S(UPHI, COUPTHI, (EHOTBI, aTbACTHAbI, KETOHBI, K
3(UPbI, )KUPBI, YTIIEBOIbI, aMUHBI, AMITHOKHCIIOTHI, OSJIKH )

10

ChopMHpoBaHHOCTh YMEHUS IPOBOJIUTH PACUETHI IO XUMUYECKUM (HOpMYIT
peaximii ¢ UCT0JIb30BaHHEM (PU3NYECKUX BEJTUYMH:

10.1

MacCChbl (O6’BéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoAyKTa pCaknuu, €CJIn OOHO 1]




BHJIC PACTBOPA C ONPEACIEHHON MaCcCOBOM JI0JIEH PaCTBOPEHHOIO BEILECTE
IpUMECH)

10.2

MaccoOBOM Wi 00BEMHOM JJ0JIH, BBIX01a MPOAYKTA PEaKLUU

10.3

TEIUTOBOTO 3P eKTa peakiuii

10.4

00BEMHEIX OTHOIICHHUH T'a30B

10.5

M0 HAXOXJICHUIO XUMUYECKOM (hOpMYIIbl BellecTBa

11

Bianenue cucreMol 3HaHMM O METOJAX HAy4YHOIO IIO3HAHMS SIBICHUL
€CTECTBEHHbIX HayKaXx U YMEHHME NPUMEHATh 3TH 3HAHUS IPU DIKCIIE]
BEUIECTB M JUIsl OOBSCHEHUS XHMUYECKUX SIBIICHUH, HMMEIOIIUX MECT
JIeSITEJIbHOCTH YEJIOBEKA U B MTOBCEIHEBHOM JKU3HU

12

CdopMupOBaHHOCTh YMEHHS MPUMEHATH (MCIOJB30BAaTh) 3HAHUS O COCTE
SKCIIEPUMEHTAIILHOM TIPOBEPKM THUIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCT
peakuuii ¥ MPOTHO3UPOBAHUS BO3MOYKHOCTEH WX OCYIIECTBICHHS; CHCTEM
O0OBSICHEHUSI W TIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIIMX €CTECTBEHHOHAYY
TPaMOTHBIX PEHICHHI MTPOOIeM B CUTYalIUsIX, CBI3aHHBIX C XUMUEH

13

CpopMHpPOBAHHOCTh YMEHHUS IUJIAHUPOBATh W TMPOBOJAUTH XUMHUYECKUU
HU3YyUCHUC CBOMCTB HCOPraHNM4YCCKUX U OPraHUYCCKUX BCIICCTB, KAYCCTBCI
pa3IMYHBIX KJIACCOB M KHCIOPOJICOACPIKANIMX OPraHWYECKUX BEIIECTB, |
3a7a4y 10 pAclO3HABAHUI0O HEOPTaHWYECKHX W OPTaHWYECKUX BEIIEC
0e30macHOTO OOpalIeHus] ¢ BEHIECTBaMU M JIAOOPAaTOPHBIM 00OPYIOB:
UCCIICIOBAHMS;, TIPEACTABIATh B pa3IuMyHOH (opMe pe3ylmbTaThl HKCI
OIICHUBATh UX JJOCTOBEPHOCTh

14

ChopMHUpOBaHHOCTh YMEHHS OCYILIECTBIIATH LI€JCHAINIPABICHHBIN MOUCK
pa3IMYHBIX UCTOYHHMKAX (HayyHas ¥ yueOHO-HayudHas JIMTepaTypa, CPEICTB.
WutepHer u apyrue), KpUTUYECKH aAHAIU3UPOBATh XUMHUUECKYIO HHGOP)
MCIOJIb30BATh B COOTBETCTBUH C ITOCTABJICHHOM yueOHOH 3a1aueit

15

ChopMupoBaHHOCTh YMEHHUSI MPOTHO3UPOBATh, AHAIM3HPOBATH U OIICHMB
9KOJIOTUYECKON 0€30MacHOCTH TOCHEACTBUN OBITOBOM U IMPOU3BOJICTBEE
CBSI3aHHOU C nepepaboTKoi BelecTB; chOpMUPOBAaHHOCTh YMEHUN OCO3HAB
JKUBBIE OPraHU3Mbl ONpPEAEIEHHBIX BEIIECTB, MMOHMMAas CMBICT IIOKa3aT
KOHIIGHTPAllMU, M TMOSCHATh Ha MpHUMepax CHocOObl yYMEHBIIEHUS U I
BO3/ICHICTBUS HA OPraHU3M YeJIOBEKa




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 XUMHUHA
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 TeopeTnyueckue OCHOBbI XUMUU
Crpoenue BemectBa. CoBpeMeHHass MOJieNlb CTpoeHusi aroma. Pacripenenenue aiex
11 ypoBHsM. Kiraccuukanusi XuMHIeCKUX JIeMeHTOB. OCOOCHHOCTH CTPOCHHS YHEPIETH
’ p-, d-amemenToB). OCHOBHOE M BO30Y)KIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAsT KOHDY
AIIEKTPOHBI
[Tepuonnueckas cucrema xumuyeckux aemeHToB .M. MenneneeBa. ®u3nyeckuii CMb
12 J.1. Menneneesa. [IprnunHbl 1 3aKOHOMEPHOCTH NU3MEHEHHUs CBOMCTB JIEMEHTOB U MX
’ rpynmnaM. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COE
Y TUIPOKCHJIOB
1.3 BanenTHOCTh. D1EKTPOOTPUIIATETLHOCTD. CTENEHb OKUCICHUS
Buapl xumuyeckoi cBsi3M (KOBAJICHTHAs, MOHHAS, METAUTUYECKAsi, BOJOPOJHAS) U M
14 MexmoneKylsipHble  B3aUMOJECHCTBUA. BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJ
KPHUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIINYECKO]
15 Xumuueckas peaknus. Knaccudukaus XMMHUECKHX peakiuii B HEOPraHUIECKON U O
' COXpaHCHHSI MACChI BEIIECTB
1.6 CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB
1.7 TenoBsie 3¢ dexThl XuMu4yeckux peakiuii. TepmMoxumMuueckue ypaBHEHUS
18 OOpaTumble peakiuu. XuMU4Yeckoe paBHOBecue. PaKTOphl, BIHUSIONIME HA COCTOSHUC
' [Tpunnun Jle [latense
19 DnexTponuTnueckas auccorpanus. CuibHble U cialbie 37eKTpoiuThl. Cpea BOIHBIX |
' HelTpanbHas, menoynas. Crenenp aucconuanyy. Peakiiny noHHoro ooMeHa
1.10 IMunponus coneit. Monnoe nmpoussenenue Boabl. Bogopoauslii mokasarens (pH) pactsop
111 CriocoObl  BBIpaXEHHUS KOHLIEHTPALlMM PAacTBOPOB: MaccoBasi JOJsSI PACTBOPEHH
' KOHIIeHTpauus. HaceleHHble 1 HEHACHIIEHHbIE PACTBOPBI, pACTBOPUMOCTh. KpucTaiiic
112 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBegeHne BemecTB B cpeaax ¢ pas3HEk
' AJIEKTPOHHOTO OasiaHca
1.13 DIEKTPOIN3 PACTBOPOB U PACILIABOB COJIEH
2 OCHOBBI HEOPraHUUYECKON XUMUU
2.1 Knaccudukanus HeopraHnueckux coeuHeHnid. HoMeHkIaTypa HeopraHn4eckix Bemlec
29 XVMHYECKUE CBOMCTBA BAXKHEHUIITNX METAJIOB (HATPH, KA, KaJdbIMil, MArHUI, alto!
' Mezlb) U uX coennHeHuil. O0mue crnocoObl MOMyYeHUs] METAJIOB
53 XVMUYECKUE CBOMCTBA BAKHEHIINX HEMETAJIOB (TaJOreHOB, Cephl, a3oTa, ¢ocdopa,

COCIUHEHUI (OKCI/II[OB, KHCJIOPOACOACPIKAIINNX KUCJIOT, BOOAOPOJHBIX COCHHHCHHﬁ)




2.4

I'enernueckas CBSI3b HCOPraHNM4YCCKUX BCHICCTB, NPUHAMJIC)KAINX K PA3JIMYHBIM KJIaccarl

2.5

Wnentudukanys HeOpraHndeckux coenuHeHnid. KauecTBeHHbIE peakliuy Ha HeOprad

OCHOBBI OPraHU4YeCKON XUMUH

3.1

OcHOBHBIE NOJIOKEHUSI TEOPUU XMMHUYECKOTO CTPOEHUSI OPraHUYECKUX COCAUHEHUN A.]
CKEJIET OPraHMYeCKOM MOJIeKynbl. KpaTHOCTh XMMHMUYECKOW CBSI3H. S- U P-CBA3U. Sf
opOuTasiel aToMOB Yrjiepoja. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHUYECKOI'O CTpP
I'omonornueckuii psaa. Mzomepus u nzoMepsl

3.2

[TonsiTie o ¢pyHkuMoHanbHOU rpymie. OpueHTalnOHHbIE Y3PPEKTH 3aMecTUTENeH

3.3

[IpencraBinenre o KiacCUQUKAIMM OpraHuyeckux BemecTB. HoMeHkmaTypa
(cuctemarnyeckas) 1 TpMBUAJIbHBIE Ha3BaHUS BKHEHIINX IPECTaBUTENIEH KJIACCOB Op

3.4

CB0OOHOpAIMKAIBHBIA U WOHHBIA MeXaHW3Mbl peakuuu. [loHsTHe 0 HykiIeoduie
MapxosHukoBa. [IpaBuio 3aiineBa

3.5

AnkaHbl. XHWMHWYECKHE CBOWCTBAa aJIKaHOB: TAJONCHHPOBAHUE, IETUAPHUPOBAHUE,
KpeKHUHT, m3omepu3aiusi, ropenue. llomyuenune anmkanoB. [luknmoankansl. Crnemuduk
MaJIBIM pa3MepoM IKKIa. Peakiuy npucoeIMHeHNs U PAJUKAIBbHOTO 3aMEIIEHUS

3.6

AJKEHBI. XHAMHUYECKHE  CBOMCTBA! peakiuu  MPUCOECTUHEHHS  (rajloreHu
TUpOrajioreHupoBaHue, THApaTalns), TOPeHUs, OKUCIeHU U noiauMepusauuu. [Ipom
CrocoObl NOJY4YEHUs AIKEHOB

3.7

Ankanuenbl. XMMHUYECKHE CBOWCTBA aJIKaJIMCHOB: PEAKIMH MPHUCOCAUHECHUS (THIPUP
ropeHus u nojaumepu3anuu. [loyduenne ankaaueHoB

3.8

AnxuHBl. XWMHYECKHE CBOWCTBA: pEAKIMH TPUCOCTUHEHUs (TaJIOTCHHUPOBAHHE, T
TUAPOTajoreHUPOBaHKE) KaK CIOCO0 MOIy4YeHUs MOJMMEPOB U APYTUX MOJE3HBIX PO/
l'openue aneruiieHa KaKk KICTOYHUK BBICOKOTEMIIEPATypHOTO IIAMEHH IS CBAPKHU U Pe
aleTHiIeHa

3.9

Apenbl. XUMHUYECKHE CBONCTBA OEH30J1a: peaKuu AEKTPOPUIBHOTO 3aMEIleHHUs, TPH(
rajiorenupoBanue). Peakmus ropenus. OcoOEHHOCTH XWMHUYECKUX CBOMCTB TOITY
Oco0OeHHOCTH XUMUYECKHX CBOMCTB crtupona. [lomumepusanus crupona. CrnocoObl
apOMaTUYECKHUX YIIIEBOJOPOJIOB

3.10

CHI/IpTLI. Hpe,[[eJ'ILHHe OJJHOATOMHBIC CIIMPTHI. XUMHYECKHE CBOMCTBA: B3aHMOHeﬁCTI
YCTAHOBJICHHUA HAJIMYUA THAPOKCOTPYIIIBI, C TAJIOTCHOBOAOPOAAMU KaK CIoco0 TIOJIYYCt
U MCKMOJICKYIIIpHasA ACruaparanusi. Peakuus TopCHU-. HonyquHe OTaHOJIa: PCd
ruaparanysa STHIJICHA. OTHIICHTJIUKOJIb H T. JIMICPUH KaK NPEACTABUTCIIN IIPCACIIbHBIX MH

3.11

®enon. XuMHuueckue cBOcTBa (peHona (peakiuu ¢ HaTpueM, TUAPOKCUIOM HATPHUSI, Opc

3.12

Anprernnpl. XMMHUYECKHME CBOWMCTBA NPEIENBbHBIX aJbJETUIOB: TUIPUPOBAHUE; K
KapOOHUJIBHYIO IPYIITY (peakius «cepeOpsHOTo 3epKaliay, B3aUMOICHCTBHE C THIPOKC
IPEJENbHBIX ANBJETUOB: OKHCIEHUE CIUPTOB, TMIpaTallds aleTUIeHa. ALETOH K
OCOOEHHOCTH PeaKlMi OKHUCIICHNUS alleTOHa

3.13

Kap6OHOBLIe KHUCIOThl. XHMHUYECKHE CBOMCTBA MNpeACJIbHBIX OOIHOOCHOBHBIX Kap6OH(
XHUMHUYECKHUX CBOMCTB MypaBBHHOﬁ KHUCJIOTBI. HonyquI/Ie NMPCACIILbHBIX OAHOOCHOI




OKHCJICHHUEC QJIKaHOB, aJIKCHOB, IICPBUYHLIX CIIMPTOB, aAJIbBACTHIOB. Bricmine Ipe,
KapOOHOBBIE KUCIIOTHI

3.14

Crnoxuble 3¢upbl U kupbl. CrocoObl MOJy4eHHS CIOXKHBIX 3(upoB. OOpaTHMOCT
[IpumeneHne CIOXHBIX PUPOB B MHUIIEBONH M MapPIOMEPHOW MPOMBINUICHHOCTH.
[VIMLIEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. XUMUYECKUE CBOMCTBA JKUPOB: THIPUPOBE
WIM OMBUIEHHUE, )KUPOB KaK CIOCOO MPOMBIIIIEHHOTO MOJIY4YEHHUs COJIEH BBICIIMX Kap(
COJIM BBICIIUX KapOOHOBBIX KHCIIOT

3.15

XUMHYECKUE CBOMCTBA TJIFOKO3bI: PEAKIUMU C YYaCTHEM CIUPTOBBIX M AJbJIETUIHOI
Opoxenue. [IpumMeHeHue TIIOKO3bI, €€ 3HAYCHHE B JKU3HEACSITEIBHOCTH OPTraHU3M
MalibTO3a. BoccTanapinuBaromye 1 HEBOCCTAHABIMBAIONIME aucaxapuabl. [ uapoins au
Kpaxman, riaukoredH. CTpoeHue MakpOMOJIEKYJT Kpaxmaja, TJIUKOTeHa U IEJUIIOJIO
KpaxMalla W LEeJUII0JIO3bl. XUMHUYECKHME CBOWCTBA KpaxMmalia: THIPOJIM3, KAdyeCTR
XUMHUYECKHE CBOWMCTBA MEJUTIOJIO3bI: TUIPOJU3, MojydyeHue 3pupoB 1emiono3sl. [l
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK)

3.16

AMUHBI. AMHHBI KaK OpPraHWYECKUE OCHOBAHUS: PEAKIHMH C BOJOH, KUCIOTaMH, peal
MPEICTaBUTENb APOMATHYECKUX AMUHOB. XMMHUYECKUE CBOMCTBA AHWJIMHA: B3aUMO/IEHC
BOJIOM, okucieHue. [lolyueHMe aMUHOB aJKWJIMPOBAHMEM aMMHAKa U BOCCTAHOBI
YTJIEBOJIOPOJIOB

3.17

AMUHOKUCIOTBI H  OelNKH. AMHHOKHCIOTBI Kak aMQpOTEpHBIC OpPraHUYEeCKHE
AMUHOKHCIIOTBI, oOpasyroniue Oenku. XUMHUYECKHE CBOWCTBA OCJIKOB: THIPOJIHU3, ]I
(1IBETHBIE) peaKIuu Ha OCIKH

3.18

CtpoeHue U CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJMMEPOB OT CTPOCHUS M
MOJIy4€HUSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: PeaKIUK MOJIUMEPU3AMH U MOJUKO}
BOJIOKOH

3.19

I/I,Z[eHTI/I(bI/IKaHI/ISI OPraHu4CCKuXx COC,I[PIHGHI/Iﬁ. Pemrenne OKCIICPUMCHTAJIbHBIX 3a/1a4 T
OPraHNn4YCCKHUX BCUICCTB

3.20

I'enernueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4C€CKuX COC,Z[I/IHeHI/Iﬁ

XUMHA U )KA3HD

4.1

XUMHS B MOBCEAHEBHOM JKHU3HU. HpaBHna Oe3omacHoi pa6OTBI C CAKMMH, TOPIOYHNMHU I
cpeacTBaMu OBITOBOM XMMHUH

4.2

Xumusi ¥ 3710poBbe. XUMUS B MEAUIMHE. XUMHS U CEJIbCKOE XO35IMCTBO. XUMUS B T
SHEpreTuKa: MPUPOHBIN U MONMYTHBIA HEDTIHOM rasbl, UX COCTaB U HUcmoib3oBaHue. Coc
(IpupoAHBIE UCTOYHUKH YTIIEBOAOPOIOB)

4.3

XuMmus u dKonorus. XMMHYECKOE 3arps3HEHHE OKPY)KAIOIIEH Cpelbl M €ro IMOCIENAC
NOYBBI, aTMOC]epsl, GIopsl U (ayHbl OT XUMUYECKOTO 3arps3HeHus. [Ipobiema oTxon
AJbTepHAaTHUBHBIE UICTOUHUKHU SHEPTUU

4.4

OO111e npencTaBlIeHUs O MPOMBILIUIEHHBIX CIIOCO0AX MOTYYEHHsI XUMHUUECKUX BEIIECTB
aMMHaKa, cepHOM kucnoTel). Y€pHas u 1BerHas Metamnyprus. CTekio U CHIIL
IIpombinuienHas opranndeckas XumMus. CbIpb€ U1 OpraHU4eCKON MPOMBIIIIEHHOCTH

Tunsl pacy€THBIX 3a/1a4




Pacuétel Macchl BeliecTBa UM 00bEMa ra30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,

>1 13 YYaCTBYIOIIMX B PEAKI[UH BEIIECTB

5.2 Pacuérsl TerioBoro addexra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B IPU XUMHUECKUX PEAKLIUAX

5.4 Pacuérbl macchl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTOB PEAKLIMH, ECIIU OJHO U3
(MMeet npumecu)

9.5 Pacuérsl MmaccoBoil miin 00BEMHON OJIM BBIX0OJIA IPOAYKTA PEAKIIUUA OT TEOPETUYECK]

5.6 Pacuérer MaCC'IjI (Ofi’béMa, KOJ‘I\I}/I‘ICCTB\’a Bemecnia) MPOJIYKTa PEAKIINH, €CJIU OJHO U3 B
pacTBopa c onpeieIEHHON MaccoBOil 10Jiel pacTBOPEHHOTO BEIIECTBA

5.7 Pacuérel ¢ MCnOIB30BaHMEM TIOHATHI «MacCOBast OIS, «MOJIApHAsl KOHLIEHTPALHSD)

5.8 Haxoxnaenue MosiekynsipHO# (GopMysIbl OpraHM4eCKOI0 BEIIECTBA 110 €0 MIIOTHOCTH

OJICMCHTOB, BXOJAIIHUX B €0 COCTAB, UJIX IO MMPOAYKTAM CroOpaHHusd




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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