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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamMma nmo XuMuU Ha YpOBHE CpeTHEro 00111ero oopa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeOOBaHUN K pe3ybTaTaMm
OCBOCHHMS (efepalnbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl  CPEIHEro O0OIIero
obpazoBanus(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro mpeaMera «XuUMHs» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepannu, peanu3yIommx OCHOBHEIE
oOpa3oBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanusi B Poccuiickoii @epepauuu Ha 1nepuon g0 2025 romay
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4Y€HHUs 3aHMMAaeT BaXXHOE MECTO B
CUCTEME eCTECTBEHHO-HAy4yHOro oOpaszoBanus ywammxcs 10-11 xiaccos.
N3yuenue mnpenmMera, peanuzyeMoe B YCIOBHUSX JU(D(PEpeHIIMPOBAHHOTO,
npouibHOrO O00y4YeHUsl, MPHU3BAHO O0OECHEUUTh OO0IICOOPA30OBATEIBHYIO H
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy uX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKU3HHU B COIIMYME, a TaKXKe
JUIs  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzaiusX MNpodecCHOHaIbLHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHS SBISETCS OJHOM W3 NPUOPUTETHBIX
JTVCHUTLINH.

B mporpamme mo XWMuM Ha3HAUYE€HHE MpeaMeTa «XUMHSD TOIy4aeT
noJpOOHYI0 HHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOIIOJIATAIOIIMMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIIEHHOCTH II€JI€H, COJepKaHusl,
pe3ynbTaToB OOYYEHHUS W TPEOOBAHHI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJHIEMbIE TPOTPAMMON 1O
XUMUU QYHKIIUN:

e  HMHPOPMAIMOHHO-METOINYECKAs, peaan3alus KOTOPOM oOecreynBaeT
MOJIYYCHHE TIPEJICTABIICHUS O IEJIX, COACp)KaHUU, OOIel cTpaTeruu
oOy4eHHs, BOCIUTAHUS W PA3BUTHUS OOYYAIOUIUXCS CpEICTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
ONpeNIeJICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIBHOCTH
U3y4YeHHs] yueOHOTO MaTepuaia, KOJMUYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; TTOJAXO0A0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISL U OIIEHKHM 00pa30BaTENbHBIX JOCTIKCHUN O00Yy4arolmuxcs B
paMKax WTOTOBOHM aTTecTal B (OpME €IMHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YUCHUST XUMUH:

e yCTaHABIWBAET MHBAPUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00s13aTeIbHOE
JUTST M3YYEeHHS B paMKaxX OTICIBbHBIX MpoQuiieid, mpeaycMaTpuBacT
pacrpeneneHue M CTPYKTYpUpPOBAaHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e J1aéT MPUMEPHOE paCTIpEICIICHIE YUeOHOTO BPEMEHH, PEKOMEHIYEMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e MpelyiaracT NPUMEPHYIO IIOCICI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€ToM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e NMa€T METOJMYECKYID HWHTEpPIpETAlnuI0 Ieled ¢ 3a7ady  HU3y4deHUs
mpeaMeTa Ha YIUIYOJIEHHOM YpOBHE C  YYETOM  COBPEMEHHBIX
MPUOPUTETOB B  CHUCTEME CpeAaHero  obmero  oOpa3oBaHUA,



collepKaTeIbHOM  XapaKTePUCTUKH  IUJIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOH 00pa3oBaTENbHOM MPOrpamMMBbl CPEAHETO OOIIETO
o0Opa3oBaHusl (TMYHOCTHBIX, METAIIPEAMETHBIX, TIPEAMETHBIX), & TAKKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUI
00y4Jaromierocs o OCBOCHUIO COJIEPKaHUSI PEIMETA.

[To BceM Ha3BaHHBIM MO3ULIKMAM B IIPOrpaMMe MO XUMHUHU MPEAYCMOTpEeHa
IPEEeMCTBEHHOCTh € OOYYEeHHEM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIIEero
oOpa3zoBaHus. 3a TpeAellaMd YCTAaHOBJICHHOM MPOrpaMMOM MO XHUMHH
00s13aTeIbHOM  (MHBAapUAHTHOM) COCTAaBJSIONICH  cofep)kaHus  y4eOHOTo
npeaMera «XHUMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOM
COCTABJISIIOLICH, KOTOpas JIOJDKHA  ONPENENsIThCS B COOTBETCTBUHU  C
HaIpaBJIeHUEM KOHKPETHOTO npoduiiss 00y4eHusl.

B cootrBeTcTBUMM ¢ KOHIENTyaidbHbIMU moJoxkeHusMu PI'OC COO o
HA3HAYEHUU TIPEIMETOB 0a30BOro W YIIIYOJIEHHOTO YpOBHEM B CHCTEME
muddepeHIupoOBaHHOTO 00yUYeHHs Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHUs
XUMHUSI Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HaIpaBJeH Ha pealu3aiuio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHUYECKOTO
oOpa3oBaHMsI B paMKax HU3Y4YCHHUS CIICLUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JIUCHMIUIMH B By3aX M OpraHW3alusX  CPEIHEro
npodeccoHanbHOTO 00pa3oBaHus. B 9Toil cBs3u M3ydeHHE TMpeaMeTa
«X¥UMUS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha PACHIUPEHHUE U YIIIyOJICHHE
TEOPETUYECKOW M MPAKTUYECKON TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINX
onpenenéHHpli  npoguib OO0ydeHHs, B TOM YHCJIE C MEpPCIEeKTHUBOM
MOCJICYIONIETO TOJIYYeHHUs] XUMHUYECKOro o00pa3oBaHUs B OpTraHU3AIUsAX
npodeccronansHoro obpazosanus. Hapsny ¢ atum, B cBete TpedboBanuiit ®I'OC
COO k mIaHupyeMbIM pe3ysibTaTaM OCBOEHUs (eepaibHON 00pa30BaTEIbHOM
IpOrpaMMbl CpeHero o01ero oOpa3oBaHMs W3Y4YEHHUE MpeaMeTa «XUMHS»
OPUEHTHPOBAHO TAaKXK€ Ha peIIeHWEe 3aJlad BOCIHUTAHUS U COIMAIBHOTO
pa3BUTHS O0yYaromuxcsi, Ha (GOPMUPOBAHUE Y HHUX OOMICHMHTEIICKTYaIbHBIX
YMEHUH, YMEHHUI pallioOHAIN3allMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JEeSATEeTbHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMu  mpeaMera  «XuUMHUS» Ha YpOBHE  YIUIyOJIIEHHOTO
U3YYCHUS SBIAIOTCS yrayOn€HHbIe Kypchl — «Oprannyeckas XxuMus» u «O01ias
U HeopraHudeckas xXuMmus». l[Ipu omnpeneneHun MOAXOAO0B K OTOOpPY u
CTPYKTYPHOM OpPTaHM3aIluU COJECPKAHUS ATUX KYypCOB B MpOTrpaMMe M0 XUMHH
3a ocHoBY mpuHATH nonoxeHus GI'OC COO o paszmuuusx 0a3oBOro u
yrayOaE€HHOTO YPOBHEH N3YUEHUS TIPEIMETA.

OcHoBy coaepxkanust KypcoB «Opranuueckas xumusi»y U «OOmas u
HEOPraHWYEeCKasi XUMHs» COCTaBIIICT COBOKYITHOCTh TMPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSIINXCS K 0a30BOMY YPOBHIO M3yU€HHUS MpeaMeTa. ITa cuctemMa
3HAHWH TIOJIy4aeT OMpeeiIEHHOE TEOPETHUYECKOE JOMOTHEHHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIIECTBEHHO OoNbImuii 00BEM  (PAKTOIOTHUECKOTO
MaTepuana. Tak, Ha YriIyOJE€HHOM ypOBHE H3y4Y€HHUs MpeaMeTra obecreueHa
BO3MOXXHOCTh 3HAUUTEIHLHOTO YBEIUYCHHUS 00BEMA 3HAHUM O XUMUYECKUX
AJIEMEHTaX M CBOMCTBAX UX COCIMHECHUI HAa OCHOBE PACIIUPEHUS U YIITYOJICHUS
MIPEICTABJIICHUIM O CTPOSHUH BEIIECTBA, XUMHUECKOU CBS3H U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPacCMAaTPUBAEMBIX C TOYKHA 3PEHUS XUMUYECKON
KHHETUKA W TEepMOAMHAMUKH. VI3ydeHwe TepuoauvecKoro 3akoHa U
[lepuonuueckoid  CHCTEMBI ~ XMMHYECKHX  DJIEMEHTOB  Oasupyercs  Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX TPEJICTABICHUAX O CTPOCHHH aTOMa.
XuMudeckasi CBsi3b OOBSICHACTCS C TOYKH 3PEHUS SHEPTETHUECKUX M3MEHEHUN



npu e€ 00pa3oBaHUU M Pa3pylICHUH, a TAKXKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanus. M3ydenuwe THUMOB peakuui JomojHseTcs (QopMUpoBaHUEM
IPEICTaBICHUN 00 IEKTPOXUMHUYECKUX TMPOIECcax U DJIEKTPOJIU3E PACIIABOB
U pacTBOPOB BEIIECTB. B Kypce OpraHM4eckod XWUMHUU IPU PACCMOTPEHHUH
PEaKIIMOHHON CIIOCOOHOCTH  COEIUHEHUM yiensieTcss 0co00e BHUMaHUE
BOIIpOocaM 00 DJJIEKTPOHHBIX 3(deKTax, O B3aUMHOM BIIUSHHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpNKaHUE KYypCOB XHUMHUU
yrayOJaEHHOTO YpPOBHA H3Y4YEHHUS [UJIS KJIACCOB OMNPEAEiIEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha WX CTPYKTYpPY M XapakTep MONOJHEHUW K o0OIen
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIC TTpeAMEThI. Tak,
HampuMep, B COJAEpPXKAHUU MpeaMeTra Mg KIacCOB XUMHUKO-(DU3UYECKOTO
npoduiisa 6oJblioe 3HaUeHHE OyAyT UMETh 3JIEMEHThl y4eOHOro mMaTepuaia 1o
oOmeit xumuu. [lpu u3ydeHun mnpenmera B JIaHHOM cllydyae akleHT Oygner
clellaH Ha OOIIHOCTh METOJIOB IO3HAaHUS, OOLIHOCTh 3aKOHOB U TEOPHMl B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢bu3nKe), 3aKOHBl COXPAHEHHUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
AJIEKTPOJIN3A, IPEICTABICHUS O CTPOCHUH BEILLECTB U JIPYTOE.

B TO xe BpeMsa B cCOIEpKaHUM IIpeaMeTra JUid KIAacCOB XUMMKO-
OroN0orUYecKoro nMpoduis OOIBIINI yIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumusi. B aTOM ciiyqae mpenocTaBisieTcss BO3MOXHOCTH It OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOJST, K NPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJIbI, OEIKU, YTIEBOJbI, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipu 3ToM 3HaHUA O COCTaBe U CBOMCTBAX IPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIY)KAT OCHOBOM I HU3YYEHUS
CYIIIHOCTH TpOI11eccoB (POTOCUHTE3, IbIXaHMSI, TUIIEBAPEHUS.

miaHe (OPMHUPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS, OCBOCHHS
OOIlIEHAyYHbIX METOJIOB TO3HAHUS W OIbITa MPAKTUYECKOTO TMPUMEHEHUS
HAyYHBIX 3HAHUU H3Y4YEHHUE TMpeAMeTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SX C YYCOHBIMU MPEIMETAMHU, BXOSIIMMHU B
COCTaB  TMpeAMETHBIX  obnacteld  «EcTecTBeHHO-HAaydHbIE  MPEAMETHDY,
«Marematuka u nHbopMaTHKa» U «Pycckuii s3bIK U IUTEpATypay.

[Ipu usydyeHun yueOHOTO mpenmera «XUMHs» Ha YTIIYOJIEHHOM YpOBHE
TaK)ke, KaKk Ha YpPOBHE OCHOBHOTO M CpEIHEro oOmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajaueld  IEpPBOCTCIICHHON  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHE OCHOB HAyKM XHMHH KaK 00JacTH  COBPEMEHHOIO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa W OJHOIO0 U3
KOMITOHEHTOB MHUPOBOM KyJbTypbl. PerieHue »Toil 3amauud Ha yriyOJI€HHOM
YPOBHE U3YUYCHMUS MPEIMETA MIPEIIOIIAracT peaIn3aluio TaKuX LeIen, Kak:

e (opMupoBaHue MNpeACTaBICHUI: O MaTEpPHAILHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTU SIBIICHUW NPUPOABI, O MECTE
XMMHU B CHUCTEME ECTECTBEHHBIX HAyK M €€ BeAylled pOJu B
o0OecrieueHn YCTOMYMBOTO pa3BUTHUSL YEJIOBEYECTBA: B PEIICHUU
po0JIeM DKOJOTHUECKOM, IHEPTETHYECCKON M MHUIICBON 0€30MacHOCTH,
B Pa3BUTUM MEJIULHHBI, CO3JaHUHU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHHUKOB SHEpIuy, B oOecrieueHun pPalMOHAIBHOIO
MIPUPOJIOTIONIB30BaHMSI, B (OPMHUPOBAHUU MHPOBO33PECHUS U OOIICH
KyJIbTYyphl ~4YEJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3J0POBBIO U IIPUPOIHOM CpELIE;



e OCBOCHHE CHUCTEMbl 3HAaHUW, JEXKaIlIUX B OCHOBE XHUMHYECKOM
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI Mupa:
(GbyHIaMEHTAIbHBIX MOHSATUHN, 3aKOHOB M TEOPU XUMHUH, COBPEMEHHBIX
IPEICTAaBIICHUN O CTPOCHUH BEILIECTBA HAa Pa3HbIX YPOBHSIX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HaJIMOJIEKYJIPHOM, O TEPMOJAMHAMHYECKUX WU
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUSI XUMUYECKUX PEaKlui, O
XUMUYECKOM PaBHOBECHM, PACTBOpAaX M JIUCIEPCHBIX CUCTEMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;

e (QopMupoBanue 'y  oOydYarOmIMXCS  OCO3HAHHOTO  IOHHUMAHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX UACH U MpoOIeM COBPEMEHHOW XUMMHU, JIJIsi OOBSICHEHUS U
OPOTHO3UPOBAHUS  SIBJICHUH, MMEIONIMX  €CTECTBEHHO-HAYYHYIO
OPUPOAY; TPAMOTHOTO pelIeHUsi MpoOJieM, CBS3aHHBIX C XHUMHUEH,
NPOTHO3UPOBAHUS, aHaln3a M OLEHKH C MO3ULUNA 3KOJIOTHYECKOU
0€e30macHOCTH  TOCHIEJCTBUI  OBITOBOM U MPOW3BOJICTBEHHOU
NEATEIIbHOCTH YEJIOBEKA, CBSI3aHHOM C XMMHYECKHUM IPOU3BOACTBOM,
UCIIOJIb30BaHUEM U I1EPEPa0OTKOMN BEIIECTB;

e yriuyOJieHHE TPENCTaBIEHUA O Hay4YHBIX MeETOJaxX T[O3HaHUS,
HEOOXOMUMBIX JJI MPUOOPETEHUS] YMEHHM OpPUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SBJICHUMN, MMEIOIIMX MECTO B
PUPOJIE, B MPAKTUYECKOU JIEATEIIBHOCTH U TOBCEIHEBHOM KU3HHU.

B miane peanuzaiuu NEepBOOYEPEIHBIX BOCHUTATEIBHBIX WU Pa3BUBAKOLIUX
(YHKIMI 1ET0CTHOW CUCTEMBI CPEAHETO OOLIEro 00pa3oBaHusl NPU U3yUEHUH
npenMmera «XuMuUs» Ha yrayOn€HHOM ypoBHE 0COOYI0 aKTyalbHOCTb
IpUOOPETAIOT TaKKE 1ETU U 3a]a4l, KaK:

e BOCMHUTAHHE YOEKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW TMPUPOIBI,
yBOXEHUSI K TMPOIECCY TBOPYECTBA B O00JACTH TEOPETUUYECKUX U
PUKJIAJHBIX UCCIIEI0BAHUM B XUMUHU, POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIUM K OOYYEHUIO M TO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHMID HA  OCHOBE  YCBOCHHS
00I11eUeJIOBEYECKUX IIEHHOCTEM;

e PpAa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HWHTEIUICKTYAJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH 0Oyuaromuxcsi, (GOpMUpPOBAHUE Y HHUX
CO3HATEJIBLHOTO OTHOIIEHUS K CaMOOOpa30BaHHUI0 M HEMPEPHIBHOMY
0o0pa3oBaHMI0 KaK YCIOBHUIO YCHEHIHOW MNPOPECCHOHAIBHOW U
OOIIECTBEHHOMN N1€ATEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (opMupoBaHuE yMEHHI U HABBHIKOB PAa3yMHOTO MPUPOIOTIOIL30BAHMS,
pa3BUTHE  DKOJOTHYECKOW  KyJNbTYphl, TNPUOOPETEHHE  OMbITA
OOIIECTBEHHO-TIOJIE3HOM SKOJIOTMUECKOHN IeITeTbHOCTH.

OO6miee dmCIIO 4YacoB, MPEAYCMOTPEHHBIX JUIsi W3YYEHUS XUMHUM Ha
yriayOJIeHHOM YpOBHE CpeAHero oduiero oopa3zoBanus, cocrapisieT 204 yacos:
B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B
HEJICJIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer wu 3HaYeHUWE OPraHUYECKOM XUMHUH, MNPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE U BO30YXKIAEHHOE
COCTOsIHUA. BaneHTHpIE BO3MOXKHOCTH aToMa yriepoaa. XUMUYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. THUMbl TUOpUIM3AIMK aTOMHBIX OpOuTaNeH
yraepoja. MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHOM CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TepeKpbhIBaHUS aTOMHBIX OpOuTaneil, o- u -
cBs3u. OnuHapHasi, BOMHAas U TpoitHas cBsa3b. CrocoObl paspbhiBa CBsI3E B
MOJIEKYJIaX OpraHudeckux BemiecTB. l[loHsTHE O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust crpoeHuss opraHudyeckux coeauHeHud A.M. byrtnepoBa wu
COBPEMEHHBIE TIPEACTABICHUS O CTPYKType MOJEKYJd. 3HAYEHUE TEOPUH
CTPOCHHUSI OPraHUYECKUX COCIMHEHUH. MOJEeKyIspHble W CTPYKTYpHbBIE
dbopmynbl.  CTpykTypHble (GOPMYJIbl  Pa3lUYHBIX BUJOB: pa3BEPHYTas,
COKpaméHHas, ckenetHas. WM3omepus. Buasl wu3zoMepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JEKTPOHHbIE A(P(PEKTHI B MOJEKYJIaX OPTraHUYECKUX
COCIMHEHUN (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccuuKalMu opraHudeckux BemiecTB. [loHaTue o
GYHKIIMOHATBHOU TpyIIIeE. I'omounorusi. ['omonoruueckue PAIBL.
Cucremarnueckasi HoMeHkaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJIBHBIX MPEICTABUTENCH.

OcobeHHocTy U KiaccuUKaIUs OpraHuYecKux peakiuii. OKucIuTeIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUH.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMud Ha UX
OCHOBE, OMBITHl MO MNPEBPAIICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(raBnienue, OoOyrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorndeckuit psij ankaHoB, 001mas popMyia, HOMEHKIATypa
U H30Mepusi. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJIKaHOB,
Sp°-rubpuaM3aIysi aTOMHBIX OpOWTallel yriepoaa, G©-CBi3b. Duznueckue
CBOWCTBA QJIKaHOB.

XUMUYECKHE CBOWCTBA AJIKAHOB: PEAKUHMH 3aMEUICHUs, N30MepU3aluu,
JNETUAPUPOBAHUS, LIMKIU3AIH, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrapnenue
0 MEXaHU3ME PEeaKLUi pauKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUueHUs U MPUMEHEHUE AIKAHOB.

[Muknoankanel. OO6mias  Qopmyna, HOMEHKJIaTypa W H30MEpHS.
OCOOEHHOCTH CTPOCHHSI W XUMHUYECKUX CBOWCTB MabIX (IMKJIOMPOTIaH,
UKJIOOYTaH) U OOBIYHBIX (IUKJIOTICHTAH, ITUKJIOTEKCaH) IUKIIOAJIKAHOB.
Croco0bl IOJTyYEeHHS ¥ PUMEHEHHE ITUKJI0ATKaHOB.

Ankenpl.  ['oMonormveckuit  psg ajdkeHOB, oOmas  dopmya,
HOMEHKIIATypa. DJIEKTPOHHOE Y MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
AJIKEHOB, SP -THOpUM3alMs aTOMHBIX OpOWTajle yriiepona, G- W 7T-CBS3H.
CtpykTypHas U reoMmeTpuyeckas (Luc-TpaHc-) wu3oMepus. Pusnueckue



CBOMCTBAa aJKEHOB. XHMHMUYECKHE CBOICTBA: pEakUUd MPUCOCIUHECHHUS,
3aMEIICHHS B 0-TI0JI0KEHUE TP IBOMHOM CBS3H, MOJIUMEPHU3ALUU U OKUCIICHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHbIE peaklMd Ha JBOMHYIO CBS3b.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHHE aJIKEHOB.

AJKaveHsl. Knaccuduxkanus aJIKaJEHOB (compsikEHHBIE,
M30JIUPOBAHHBIC, KyMyauposanuvie). OCOOEHHOCTH 3JICKTPOHHOI'O CTPOCHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMYyYEeHUs] U TIPUMEHEHHE
AJIKaIUCHOB.

Anxunbl.  ['omMonormueckuii  pan  alkuHOB, oOmas  dopmyia,
HOMEHKJIaTypa M HM30MEpHsi. DIJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJl ~QJIKWHOB, SP-TUOpHIM3aIMsl aTOMHBIX oOpOuTanei  yriepoja.
@dusnyecKkue  CBOMCTBA  JIKMHOB. XMMHMYECKHME  CBOMCTBA:  PEaKUUU
NPUCOEANHEHUS, AUMEPU3AIMU WU TPUMEPHU3ALUU, OKHCIeHUs. KucinoTHbie
CBOWCTBA AQJKWHOB, HMEIOIIMX KOHIIEBYIO TpOHYIO CBsi3b. KauecTBeHHbIE
peaKkiMK Ha TPOHYIO CBs3b. CIIOCOOBI MOTYYCHUS U IPUMEHEHHUE aJIKMHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
oOmass  ¢dopMmyna, HOMEHKIaTypa H  H30MEpHUsA.  OJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJEKyJIbl OeH3ona. Pu3nyueckue CBOMCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEaKIIUU 3aMEIICHHUS
B OEH30JbHOM KOJIBIIE U YTIEBOAOPOJIHOM paJUKale, Peakiuy MPUCOSIUHECHHUS,
OKHCJeHHE ToMosioroB Oenzona. [IpencraBieHne 00 OpPUEHTUPYIOIIEM
JICUCTBUM 3aMECTUTENIe B OEH30JbHOM KOJbIE Ha MPUMEpPE aAIKUIbHBIX
paanKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarius
ctupoia. CriocoObl MOTyYeHUs U MPUMEHEHNE apOMAaTUYECKHUX yTIEBOI0POIOB.

[Ipuponueiii  rta3. IlomytHeie Hedrsable ra3pl. Hedts u  eé
npoucxoxaeHne. KaMeHHbI yTroiab M MPOAYKTHI ero mepepadboTku. CrocoOsl
nepepaboTKu He(THU: TMEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTuTHYECKUN),
pudopmunr, nuponus. [Ipoayktsl mepepaboTku HedTH, WX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBsI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMELICHUs] TajJoreHa Ha TUJPOKCOrPYIIY, HUTPOTPYyNIy, LHUAHOTPYIIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pactBopa ménoun. BzauMoelicTBue AUTraioreHalKaHOB C MAarHUEM U IUHKOM.
[TonatTe 0  META/NIOOPraHMYECKUX  COEAUHEHHUsX.  Vcmosib3oBaHHE
TJIOTEHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB W HUX MPEBpallCHUN:
u3ydeHue  (PU3MYECKUX  CBOWCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEAKIIMK yTIEBOJAOPOIOB PA3INYHBIX KJIACCOB (0OecIBeUnBaHUE
OpOMHOU WJIM MOAHOW BOJBI, PACTBOpA MEPMaHraHaTa Kajus, B3aMOJICHCTBHE
alleTWICHa ¢ aMMHAYHBIM pacTBOPOM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepoJia U BOJOPOAA B OPTaHWYECKUX BEIIECTBAX, MOJIYYCHHE
ATUJICHA M W3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmu «HedTb» u
«Yromp», ¢ oOpasllaMH TIaCTMAacC, Kay4yKOB U PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIIEBOJOPOIOB U raJOT€HIIPOU3BOAHBIX YIIIEBOIOPO/IOB.

Kucsopoacoaep:kanue oprannyeckue coeInHeHHs.

[IpenenvHbie ogHOaTOMHBIE CHUPTHI. CTpoeHHE MOJIEKYN (Ha MpuMepe
MEeTaHOJia U 3TaHo’da). ['omosnorumueckuil psia, obmias Gopmyna, HU30Mepus,



HOMEHKJaTypa u Kkiaccudukanusa. Dusmyeckue CBOIMCTBA MpeACIbHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOAHBIE CBA3M MEXKIAY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, JETUapaTalyd, OKHCIICHHUS,
B3aUMOJCHCTBUE C OPraHMYECKUMH M HEOPTaHUYECKUMH  KHCJIOTaMH.
KauecTBeHHass peakuus Ha OJHOATOMHBIE CHHUPTHL. J[lelicTBME 3TaHOJA H
METaHOoJIa Ha oOpranu3M uenoBeka. CrnocoObl MOMyYeHUS W MPUMEHEHHE
OJIHOATOMHBIX CITIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMmepusa. OcoOeHHOCTH (PU3NUECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaToOMHbIE CIHAPTHI — 3THICHIJIUKOIb U IHUIEPUH. PU3NYECKUE U
XUMHUYECKUE  CBOWMCTBA:  pEAKUMH  3aMEUICHUs,  B3aUMOJACHCTBHE  C
OpPraHUYE€CKMMH W HEOPraHMYECKMMH KHUCJIOTAMH, KAYECTBEHHAs peaklHs Ha
MHOroaToMHble  crnupthl.  llpencraBieHne O  MEXaHU3ME  PEAKLIHM
HykieouibHOro 3amemienus. JleiictBue Ha opranu3m uyenoBeka. CrocoObl
MOJIYYEHHUS U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3AUMHOE BJIUSHHE THUIPOKCOTPYIIIBI U
6eH3osbHOrO sAapa. Pusznueckue cBoiicTBa Pperosa. OCOOEHHOCTH XUMUYECKUX
cBoiicTB ¢enona. KauectBennole peakiuu Ha (eHosn. ToxkcuyHOCTh (peHona.
Crnioco6bl ostydenus u npuMenenne genomna. denondopmanbaeruaHas cMoiia.

KapOonunbHble CcOEIUHEHUS — aibJACTUIbl W KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOM Tpymmbl. ['OMonorudyeckue psjabl ajabIACTU]IOB U
KETOHOB, 0011as ¢popMyIia, U30MepUsi U HOMEHKIIaTypa. Pu3nueckue CBOMCTBA
anbACTUJ0OB M KETOHOB. XUMHUYECKHUE CBOMCTBA AQJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHusl. OKHUCICHUE AlIbJIETUIOB, KAUECTBEHHbBIE PEAKIIMU Ha
anbaerupl. CocoObl MOTyYeHUsT U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE —TpefenbHble KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®dusnueckre CBOWCTBA OJHOOCHOBHBIX TPENEITbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsi3u MexAay MOJEKyJIaMH KapOOHOBBIX KHCIIOT. XUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUs dTepUPHUKAIINU, PEAKIINH C YIaCTHEM
yIIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYPaBbUHOW KHCIJIOTHI.

[TonsiTue 0 mNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIBHBIX H
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,

T'UJIPOKCUKApOOHOBBIX KUCIOT. [IpencraBuTeny BhICHIMX KapOOHOBBIX KHUCIOT:
CTEapHHOBAsl, NATbMUTUHOBAS, OJICMHOBAS, JIUHOIE8AA, TUHOIEHOB8As KUACIIOTBHI.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonorudyeckuit psia, odmast Gopmyia, u3oMepus U
HOMEHKIaTypa. Ou3ndeckue U XMMUYECKUE CBOMCTBA: TMIAPOJIM3 B KHUCIOU U
IEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pusnueckre 1 XMMHUYECKHE CBOMCTBA JKUPOB: THAPOIIU3
B KUCJOW W IeraoyHou cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COAECPMKAIIUX
OCTATKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MBp114 KaK COJTM BBICHIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEE EHCTBHE.

Obmas xapakTepucTuka yrieBoaoB. Kinaccudukanus yrieBogoB (MOHO-,
IU- W Tmojucaxapuibl). MoHocaxapuIbl: TJIOK03a, (pPyKTO3a, TalakTo3a,
pubo3a, ae3okcupuOo3a. PU3NUECKHE CBONCTBA M HAXOXKICHHE B TMPHUPOJIC.
@ortocuHTE3. XHMMHUYECKHE CBOWCTBA TJIIOKO3BL: PEAKIUU C y4acCTUEM
CHUPTOBBIX M aJIbJETUIHOW TPYII, CIUPTOBOE U MOJOUYHOKHUCIOE OpOKEHHE.
[IpuMeHeHne TIIIOKO3bl, €€ 3HAYEHHWE B JKU3HEACSATENBHOCTH OpraHu3ma.
Jucaxapuapl: caxapo3a, MajbTO3a H JAakKro3a. BoccTaHaBIMBAOIIME W



HEBOCCTaHABIHMBAIOIINE aucaxapuisl. [ maponn3 aucaxapuaos. HaxoxaeHue B
npuposie U npuMeHeHue. [lommcaxapuapl: KpaxMmani, TIIHKOTEH W IEJUTI0N03a.
CrtpoeHre MaKpOMOJIEKYJI Kpaxmaja, TITUKOTeHa W IeJITI0I03bl. Duzndueckne
CBOWCTBa Kpaxmalla H IeJUTION03bl. XHMHUYECKHE CBOWMCTBAa Kpaxmana:
THIPOJN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOMWCTBA
[EJUTION03bL:  THAPOJIN3, TMOdydeHue dGUpOB Ieiutono3el. lloHaTtne o006
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
pPacTBOPUMOCTh PA3NUYHBIX CIUPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIIUPTA B albACTHI Ha PACKAIEHHON METHON
IIPOBOJIOKE, OKHUCIICHHWE ATHJIOBOTO CIHpTa JAUXPOMATOM Kaius (BO3MOYKHO
UCTIOJb30BAaHUE BHICOMATEPUAIIOB), KAUECTBEHHBIC PEaKIIMM Ha albJCTHIBI (C
ruapokcugom guammuHcepeopa(l) wu  ruapokcuaom  menu(ll)), peakius
rmnepuHa ¢ ruapokcugom  Menu(ll), xuMuueckwe CcBOMCTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJIEHCTBHUE pPACTBOpA TJIIOKO3bl C THAPOKCHIIOM
meau(ll), B3aumoelicTBre Kpaxmayia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX
3amay o TemaM «Cruptel U ¢eHonb», «KapOoHoBbie KuCHOTHL. ClOXKHBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHusl.
AMUHBI — OpraHMyYeckhe NpOU3BOAHbICE ammuaka. Kraccudukarms

aMUHOB: anudaTHYeCKue M apOMATHYECKHE, TICPBUYHBIC, BTOPUYHBIC H
TpetuiHble. CTPOCHHE MOJICKYIL, oOr1mmas @opMyna M30MEpHs, HOMEHKJIATypa U
dbu3nYecKre CBOWCTBAa. XHWMHYECKOE CBOMCTBAa alu(PaTHUECKUX aMHUHOB:
OCHOBHBIC CBOMCTBA, AIKWJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C
a30TUCTOM KuCI0TON. CoJIM allKUJIaMMOHHS.

AHWIMH — NOpeACTaBUTENIb aMHHOB apoMartudeckoro psga. CTpoeHue
aHWwIMHA. B3auMHOEe BIMSHME TpyIln aTOMOB B MOJICKYJE aHWJIMHA.
Oco0eHHOCTH XMMHUYECKMX CBOWCTB aHMIMHA. KadecTBeHHBIE peakIUMu Ha
anniuH. CrnocoObl TMOJyYeHUST W TpHUMEHEHHE aln(aTHYeCKHMX aMHHOB.
[Tonyuenne aHuIMHA U3 HUTPOOEH3017Ia.

Amunokucnotel. HomeHnknatypa u uzomepus. OTaenbHble IpeACTaBUTEIN
0-aMWUHOKHCJIOT: TJIMIWH, ajdaHuH. @Ou3ndeckue CBOWCTBA AMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(pOTEPHBIX OPraHUYECKUX
COCAMHEHUM, PEaKIUs IOJMKOHACHCAIINKM, OOpa30BaHHME TMENTUIHON CBS3H.
buonorndeckoe 3HaueHue aMMHOKHUCIOT. CUHTE3 M TUAPOJINU3 TIETHIOB.

benku kak npupoaHbeie nosmMmepsl. [lepBuyHas, BTopudHas U TPETUYHAS
CTPYKTypa O€JIKOB. XHMMHYECKHE CBOMCTBA OCJIKOB: THJIPOJIM3, JCHATYypallus,
Ka4ueCTBEHHBIC PEAKIIMU Ha OCIIKHU.

OKCIEpUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB M UX MPEBPAIICHUIL:
pacTBOpeHHe OEJKOB B BOJIE, JACHATypalus OCIKOB MPU HAarpeBaHUU, I[BETHHIC
peakiuu Ha O€JKM, pEIICHHE JKCICPUMEHTAJIbHBIX 3ada4 II0 TeMaMm
«A3oTcoAepkalue  OpraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OPraHUYECKUX COCITUHECHUI.

BbicokoMoJIeKy ISIPHBIE COCTUHECHMUS.

OcHOBHbIE TIOHSTUS XHMHUU  BBICOKOMOJICKYJISIPHBIX  COEIUHEHHI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb IOJUMEPU3ALNU, CPEIHSISA
MoJieKyJsipHas wmacca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHCHUH — MOJIMMEPU3AIUS Y MOJMKOHACHCAIIHS.

ITonumepnbie Matepuanbl. Ilmactmacchl (MOAUMATUIICH, MOJUIPOITHIICH,
MTOJIMBUHIIIXJIOPHI, TIOJHUCTHPOJ, IOJUMETHIMETaKpUiIaT, ITOJUKapOOHATHI,
noJIMATUIICHTEPEePTANIAT). Y THIHM3AIMS U TIepepadoTKa TUIACTHKA.



DnacToMepbl:  HATypaJbHbIA  KaydyK, CHUHTETHYECKHE  KaydyKd
(6yTaIMeHOBBIN, XJIOPOIIPEHOBHIN, H30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, IWIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIaBCaH).

[Tonmmepsbr CIEIUaTBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIIEKTPOIPOBOISAIINE MOJIUMEPHI, OMOpa3naraeMple OJIUMEPHI).

OKCIepUMEHTAIbHBIE METOJAbl HU3YyYEHHUs BEIIECTB M WX NPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMi MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacCc, Kay4dyKoB, pEIICHHE HSKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenue MonekyisipHO (OpMyIibl OPraHMYECKOro COEAUMHEHUS TI0
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJISIpHON (OpMYJIbl OPTaHMYECKOTO COEIUHEHUS Mo macce (00BEMY)
IPOJYKTOB CropaHusi, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEaKIMM W/WUIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYECKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXO/A MPOJYKTa PEaKIMd OT TEOPETUUYECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzamuss MeXIpeAMETHBIX CBSI3€M NpU HM3YYCHUH OPTraHUYECKON
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 UCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, NPUHATHIX B OTACIBHBIX
IpeIMEeTax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJICHUWE, HAay4YHBIH (aKT,
TUINO0Te3a, TEOpHUs, 3aKOH, aHaju3, CHUHTE3, KiIaccu(pukaius, HaOII0JeHuE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJIeIb, MOJICTTUPOBAHHE.

dusznka: Marepus, aroMm, D3JIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIA,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MYECKUE BEJIMYMHBI, CAMHHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHS,
Mmacca.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHBIN TUIT TUTAHUS, OPOKEHHE,
dboTOCHHTE3, IbIXaHUE, OCJIKH, YTJIEBOJbI, XUPBI, HYKICHMHOBBIC KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbl€, TOTUIUBO.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO MUTAHUSA,
MOIOITUE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX siiep. XHUMHYECKHM 3jieMeHT. M30Tombl.
CtpoeHue 3eKTPOHHBIX 000JI0YEK AaTOMOB, KBAHTOBBIE YHCIIa. DHEPreTHUCCKUE
YpPOBHH U TOAYPOBHU. ATOMHBIE opOutanu. Kiaccudukamumss XUMHYECKHX
3JIEMEHTOB (S-, p-, d-, f-amementsr). PacnpenencHue 371€KTPOHOB MO aTOMHBIM
opOuTansiM. JEKTPOHHbIE KOH(MUTYypallud aTOMOB D3JIEMEHTOB TMEPBOTO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(HUTypamuu HOHOB. DJIEKTPOOTPHUIIATEIIHBHOCTb.



[lepuoguueckuii 3akoH u llepuoandeckass cHUcCTEMAa XHMHYECKHUX
snementoB  J[.M. MenneneeBa. CBs3b NEPUOAMYECKOTO  3aKOHA U
[leproguyeckoil CHUCTEMbI XMMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M. Menneneena.

XuMHUYeCKasi CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AaKIENTOPHbIM.  DHeprus W JiUMHA  CBs3U.  [lodsipHOCT®,
HAIIPaBJIICHHOCTh W HACBIIAEMOCTh KOBAJIEHTHOW CBsA3U. KpaTHble CBs3H.
BonoponHas cBa3b. MeXMONEKYISPHBIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HMX TE€OMETPUUYECKUM CTpOoeHHEeM (Ha TMpuMepe
COEMHEHUI PJIEMEHTOB BTOPOIO MEPHUO/IA).

[IpencraBieHne O KOMIUIEKCHBIX cOeAMHEHUAX. COCTaB KOMILIEKCHOIO
HMOHA:  KOMIUIEKCOOOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemecrBa MOJEKYJISIPHOIO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs. THIIb
KPUCTAJUIMYECKHUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o qucnepcHeIx cucreMax. Mcruanaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHILIEHTPAI[MU PACTBOPOB:
MaccoBasl I0JIs BELIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HacelieHHbie
Y HEHACBHILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTtamioruaparst.

Knaccudukanms v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBuanpHble HAa3BaHUsA OTHCIBHBIX IPEACTABUTEIIEM HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakIuid B HEOPraHUYECKOH |
OpraHUYECKON XMMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAIICHUS SHEPTUU MPU XUMHUUYECKHX peakiusax. TemnoBbie 3(h(eKTsI
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IU4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanmus u kaTaan3aTopsl.

OOpatumble U HeoOpaTHUMbIE peakiuu. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paBHoBecHs. DaKTOpbI, BIMSIONIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEpPATypa, JABJICHUE U KOHLIEHTPAllUA BEUIECTB,
ydyacTByromux B peakiuu. [Ipunuun Jle [larense.

Onektponutuueckas nuccoruaius. CHIbHbIE M CIIa0ble AJIEKTPOJIUTHI.
Crenenp gucconumannu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEWTpasbHasl,
menouHas. Bopopoanwiii nokazatens (pH) pactBopa. I'maponus cosneil.
Peaxiiuu monHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE  peakunu. (CTeneHb OKHUCIICHUSI.
Oxkucnautenb M BOCCTaHOBHUTENb. l[Ipoliecchl OKHCIEHUSI U BOCCTAHOBIICHHS.
Baxnelnme OKHCIHTENIM M BOCCTAHOBHUTEIHM. METOM 3JIGKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3loKEHWE MEPOKCHAA BOAOPOAA B MPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAJUIMUYECKUX  PEmETOK, TMPOBEACHHE PEAKIMd HMOHHOTO OOMEHa,
ONPENEIICHUE CPEABI PACTBOPOB € MOMOIIBIO UHAUKATOPOB, U3YUYCHUE BIIASIHUS
pasnUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIHH U TOJIOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heopranunyeckasi xummusi.



[Tonoxxenne HemeramioB B llepuoamdeckold cHUCTEME XHUMHYECKHX
sanemeHToB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMS HMX aTOMOB.
du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

Bonopoa. [onyuenue, ¢pusndeckue U XMMHUYECKHE CBOMCTBA: PEAKIIMH C
METaJUZIaMAd M HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE CBONCTBA. [ MApHUIBIL.
ToNNMBHBIE ATIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CocoObl MoayyeHus, Gpu3nueckue u
XUMHUYECKHUE CBOMCTBA. ['anoreHoBOAOPOIBL. Baxuenmue
KHUCIIOPOJICOJIEpKAIllUe  COENMHEHUs  ranmoreHoB.  JlabopaTtopHbie U
IIPOMBIIICHHBIE CIIOCOOBI MOJTy4YeHHUs rajioreHoB. [I[puMeHeHre rajJoreHoB u ux
COEIMHEHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CIOCOOBI MOTyYEeHHUS
Kuciaopoa. Pru3nyeckue U XMuMHUYECKUE CBOMCTBA U IPUMEHEHUE KUCIOPOAA U
030Ha. OKCUBI ¥ IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CHocoObl MOMydeHUs, (Ppuandeckue u
xuMuueckue cBorictBa. CepoBomopon, cyiabduasl. Oxcun cepri(IV), okcun
cepbl(VI). Cepaucras u cepHasi KUCJIOTHI M uX cojiu. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [IpruMeHeHune cepbl U €€ COeITMHEHNM.

Azor. Haxoxnenue B mpupone, CrocoObl TOJNy4eHHs, (U3NUECKHE U
XUMHYECKUE CBOMCTBAa. AMMUAK, HUTpUAbL. OKcuapl a3zoTa. A30THUCTasT H
a30THas KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIOTHI.
[IpumeHeHure a30Ta ¥ €ro COeIMHEHUN. A30THBIE YI00pEHUSI.

®docdop. HaxoxaeHnue B mpupoje, CrocoObl MOIy4eHUs, PU3NUECKHE U
xumudeckue cBorctBa. Pochuanl u dhochun. Okcunsl docdopa, dochopHas
kucnota u e€ comu. [Ipumenenue dochopa u ero coenunenuii. dochopusbie
yI0OpeHus.

VYriepon, HaxoXJIeHHE B TpUpoje. AJUIOTPONHBIE MOIUBUKAIIH.
dusnyeckue W XUMHUYECKHEC CBOWCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX
yraepogom. Oxcup yriepona(ll), oxcun yrnepona(IV), yronpHas kucinora u e€
cosid. AKTUBUPOBAHHBIN Yroiib, aacopouus. Dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOpPa30BAaHHBIX YIIEPOJIOM, H
€ro COCMHECHUM.

Kpemunii. Haxoxaenue B mpupoe, CocoObl moiayueHus, puandeckue u
xumudeckue cBorctBa. Okcua kpemaus(1V), kpeMHueBasi KUCI0Ta, CUITUKATHI.
[IpumeHeHne KpeMHHs M €ro coeauHeHuil. CTEKJIO, €ro MNOoJy4eHUue, BUIbI
CTEKJIA.

[Tomoxenne MetaioB B llepuomnueckor cucremMe XHUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JOYEK aTOMOB
MetauioB. O0mme ¢u3ndeckue cBoicTBa MeTauioB. [I[puMeHeHne MeTalIoB B
ObITy 1 TexHUKe. CIUTaBbl METAJIIOB.

DNEeKTPOXUMHUUYCCKUI Ppsii HampspkeHUH MeramuioB. OOmme crocoObl
MOTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAIUTYPIus,
anekTpometasuryprus. [lonstrue o koppo3un MetaioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mras xapakrepuctuka MetamuioB [A-rpynmnsl [leproaudeckoit cucTeMsl
XUMHUYECKUX 7dyieMeHTOB. Hatpuit w kamuil: mnonyueHue, (QU3NYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEMIECTB U UX COCAUHECHUMU.

O6mras xapakrepuctuka MetaioB [[A-rpynmsl [lepuogundeckoit cucTeMsl
XUMHUYECKUX JJIEMEHTOB. MarHuii M KalbLUW: NOJydeHHe, (PU3NYeCKHue u



XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAMHEHUH.
XKécTkocTb BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmoMuHMI: TIONTydyeHHe, (U3MYEeCKHUe U XUMHUYECKHE CBOMCTBA,
IPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COCAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCHJIa Y TUJPOKCH/IA aTFOMUHHUS, TUIPOKCOKOMILIEKCHI aTFOMUHHUS.

OO6miast xapakTepuUCTHKa MeTauioB MoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMHYECKHE CBOMCTBA XpOMa U ero coeuHeHui. OKCubl
u ruapokcuibl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u quxpomMatsl, Ux
OKHUCJIUTENbHbIE CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

duznyueckre W XUMUYECKHE CBOICTBA MapraHila M €ro COCJIMHEHHI.
Baxneitmue coenunenus wmapranua(ll), mapranua(IV), wmapranuna(VI) u
mapranna( VII). [lepmanranaT kanusi, ero OKUCIUTENIbHBIE CBOMCTBRA.

duznueckre W XUMHUYECKHE CBOMCTBA jKejle3a M €ro COCIMHECHHM.
Oxcunpl, rugpokcunbl u conu kenesa(ll) wm sxenesa(Ill). Ilomydenue wu
IpUMEHEHUE JKeJie3a U €ro CIIABOB.

Pu3nyecKkne 1 XMUMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
U IPUMEHEHHUE ME/IU U €€ COeTMHEHUM.

[uuk: monydenue, pu3nMuecKue U XMMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJAa ¥ THAPOKCHUJA IHUHKA, THAPOKCOKOMIUIEKCHI IIMHKA.
[IpumMeHeHre MHKA U €T0 COSMHEHUM.

OKCneprUMEeHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
U3ydeHue 00paslloB HEMETAIOB, ropeHue cepol, hocdopa, xenesa, MarHus B
KHUCIIOPOJIE, U3yYeHUE KOJUICKIMU «MeTallibl U CIUIaBbl», B3aUMOJCHCTBUE
MICJIOYHBIX W IIEJIOYHO3EMEIBHBIX METaUIOB C  BOJOH  (BO3MOXHO
UCIIOJIb30BAHUE BUJCOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M JKelie3a C
pacTBOpaMH KHUCJIOT W IEJI04Yel, KAYeCTBEHHBIE PEaKIUM HAa HEOPTraHHMYECKUE
AHUOHBI, KAaTHOH BOJOPOJA W KAaTHOHBl ~MCTAIOB, B3aHMOJICHCTBHE
THAPOKCHIOB aIFOMUHHMSL U IIMHKA C PACTBOPAMM KHCJIOT M IIENI0YeH, peleHne
AKCIIEPUMEHTANILHBIX 33/1a4 1o TemaM «[ anorensn», «Cepa u €€ coequHeHus»,
«A30T U ¢ochop U UX COCAUHECHHS, «MeTannsl TIaBHbIX MOATPYIIID,
«Metasbl MOOOYHBIX MOATPYIIID.

XUMHUSA M KU3Hb.

Ponp xumum B obOecriedeHMHM YCTOWYMBOTO pa3BUTHS YEIOBEYECTBA.
[lonsiTue O Hay4YHBIX METOJaX TIO3HAHWUS ¥ METOJOJOTUU HAYYHOTO
UCCJICIOBAHMUSI. HayuHnple = TpUHIUIBI ~ OpraHu3allid  XUMHYECKOTO
npousBojCcTBa. [IpoMbIlIeHHbIE CTOCOOBI TMOMYYEHUS BaKHEUIIIMX BEIIECTB
(Ha TpuMepe TMPOU3BOJCTBA aMMHaKa, CEPHOM KHUCJIOTHI, METAHOJIA).
[IpompliniieHHBIE CTIOCOOBI MOJMYYEHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAKWIEM Cpenbl W €ro ImociaeAacTBusa. Ponb xumum B
o0ecTieYeHUN dHEPIeTHICCKONM 0€30IMacCHOCTH.

XuMusi W 300pOBbe 4enoBeKa. JlekapcTtBeHHble cpeactBa. IIpasuna
WCIIOJIB30BaHUs JIGKAPCTBEHHBIX TpenaparoB. Poiab XuMuUUM B pa3BUTHU
METUITAHBI.

XVMUSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBhIE J00aBKH. Poib xumuu B
o0OecrneueHny MUIIEeBOi 0€30MaCHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. beitoBas xumms. [IpaBuia
0€30macHOr0 HCIOJB30BaHUS TPEMapaToB OBITOBONM XWMHH B TIOBCEIHEBHOM
KU3HH.

XuMHsT B CTPOUTENBCTBE: BAKHEHIIME CTPOUTEIHHBIE MaTEPHAIIbI
(11lemMeHT, OETOoH).



XuMHUsI B CEIBCKOM XO3diicTBe. OpraHuyeckue ¢ MHUHEpPaJIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPaCKH, CTEKJI0, KEpaMHUKa.
Marepuansl i 31€KTpOHUKH. HaHOTEXHOIOT U,

Pacuérurlie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEILECTB,
Macchl (00BEMaA, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUHU, €CJIM OJHO W3
BEILIECTB MMEET IpUMECH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBA) MPOJIYKTa
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIEHHOU
MAacCOBOM JIOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJHM W MOJISIPHOM
KOHIICHTpAIIMM BEIIECTBA B PACTBOPE, MIOJM BBIXOAA MPOJAYKTa PEAKIHUH OT
TEOPETUUYECKH BO3MOYKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanm3zanust MeXOpeAMETHBIX CBSI3eHM NpH  M3y4YeHUH OOImeH u
HEOpraHW4YeCcKoM XUMHUU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOINMMX €eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTJEIIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT' 0O [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHHWE, HAy4HBIM (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHUHTE3, KJIacCHU(MUKAILUS, MEPUOTUIHOCTD,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJACITMPOBAHHE.

®dusuKa: Marepus, MHKPOMHpP, MAKpPOMHpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TOIIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, SHEPTETUYECCKUHN
YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE BEIECTBa,
uJeadbHbId Ta3, (PU3NUECKHWE BEIMYMHBI, CIUHMIIBI H3MEPEHUs, CKOPOCTh,
SHEpPTus, Macca.

buonorus: kietka, opraHusM, 3KOcHUcTeMa, Owocdepa, MeTabOIHM3M,
MaKpoO- ¥ MHKPOXJIEMEHTBI, OCIIKH, JKUPBI, YIJIEBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

TexnoJorus: XUMHYECKas MIPOMBIIIJIEHHOCTb, METaJLUTyprus,
CTPOUTEJIbHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIECBAS
IPOMBIIIJICHHOCTh,  (papMaleBTHYECKass MPOMBIIIJICHHOCTb, ITPOU3BOJICTBO
KOCMETHUYECKHUX IPEenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pHUasOB,
AJIEKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA IIPOI'PAMMDBLI 110
XM HA VIJIYVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero o0Opa3oBaHMsI BBIJICICHBI CJCAYIOIIUE COCTABJISIONIUE: OCO3HAHHE
OOy4aroIMMUCS POCCUMCKOM TpaKJAaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOSITEIBHOCTH W CAMOOIIPENICIICHUIO;  HAJIU4YHE
MOTHBAllMM K OOyYEHHIO; TOTOBHOCTb U CIOCOOHOCTH OOyYarouuxcs
PYKOBOJICTBOBAThCSl TPHUHATHIMU B OOIIECTBE TMpaBWJIaMUd H HOpPMaMu
MOBEICHUS; HAIMYUE MPABOCO3HAHMUS, YKOJIOTHYECKON KYJIbTYphI; CIIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaxkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcs B MpoIecce peaimsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKaroT
c(OpPMHUPOBAHHOCTh ONBITA TMO3HABATEIHLHON W MPAKTHUYECKOW NEITeIbHOCTH
oOydJaronuxcsi B Mpoiiecce peaansaiuy 00pa3oBaTebHON AesSTEIHHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUSl  OOYYaIOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YUCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTCYECTBECHHON XMMUM;

yBaKEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO
NPUWIOKEHUS] XUMHUHU, OCO3HAHUSI TOTO, YTO [IaHHBIE HAYKH €CTh pEe3yJbTar
JUIMTENIbHBIX HAONIOACHHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOWCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYYEHUH U TOCIECAYIOIIEM
aHanu3ze  WHPOpPMAIIMM O  TEPEAOBBIX  JOCTIXKCHHUSX  COBPEMEHHOM
OTCYECTBCHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUCHTHPYSACh Ha MOPAIHHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEAECHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUSA
ITOCJIEACTBUAN ITOCTYIIKOB;

4) popMupoBaHMsA KYJIbTYPHI 310POBbSI:



NOHUMAaHUsl IIEHHOCTEH 370poBOro u 0Oe30macHoro obpasza >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUECKOMY U
NICUXUYECKOMY 310POBBIO;

coOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIeCTBAaMU B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TMPaBUJI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBUM WU HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypEeHHS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIBCKON
JEeSITeIbHOCTH, OOIECTBEHHO TIOJIE3HOWM, TBOPUYECKOM U JPYrMX BHIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHUE B PpEIICHUH MPAKTUYECKUX 3a/1ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPaeKTOPHUH
oOpazoBanusi, Oyaymiedt npodeccun U peaan3aiud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00IIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU IE€JIECO00PA3HOTO OTHOIICHHS K MPHUPOJAC KaK MCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEd OKPYKArOIIEH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEICTBUA NMPEIINPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
KYJIbTYpbI, OIbITA JESITEIBHOCTH SKOJOTMYECKOM HANpPaBIEHHOCTH, YMEHHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBHOM, KOMMYHUKATUBHOM U COLMATIBHOM
IIPAKTUKE, CIOCOOHOCTH W YMEHHUSA AaKTUBHO MPOTUBOCTOSITH HUCOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayK{ 1 00IIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHENMU(PUKN XUMUU KaK HayKd, OCO3HAaHHS €€ pOJu B
(dbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3MaHUH IIEIIOCTHOTO
MIPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHUS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOUN
UUBWIN3ALMA: B €€ T'yMaHUCTHYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO37IaHUU HOBOW 0a3bl MaTEPUAIBHOW KYJIbTYpPhl, B PEHICHUU TJIOOATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — ChIPbEBOM, IHEPTETUUECKOM,



NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecreyeHnr YCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHON TI'paMOTHOCTU: TIOHMMAaHHUS CYUIHOCTH METOOB
MO3HAHUSA, HUCIOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHIM
OKPYXAIOIIEr0 MUpa U MPOUCXOAANIMX B HEM H3MEHEHUU, YMEHHUs JAesaTh
000CHOBaHHBIE 3aKJIIOUEHHMSI HAa OCHOBE HAy4YHBIX (AKTOB M HMEIOLIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUX;

MHTEpeca K TO3HAHUIO, UCCIIE0BATENILCKON EATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3luyHbIX  cdepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE PE3YyJIbTAaThl OCBOCHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpEeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIE (MEXIpeMETHBIC) oOIIIeHayYHbIE MOHSATHUS,
OTpaXkarollue IEJOCTHOCTh HAYYHOW KapTUHBI MUpA U CHENU(UKY METO0B
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbIe JEeUCTBUSA (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIEC), obOecrneunBarone (GopmMupoBaHue
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLUATTBHON KOMIETEHITUU O0YyJarOIINXCS,

CIIOCOOHOCTH O0y4JaroIINXCsI UCII0JIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEpPCAJIbHBIE
y4eOHbIE IEUCTBUS B TIO3HABATEILHOM M COIMATBLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yibTaThl OTPAKAKOT OBJIAJICHUE YHHBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATECIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30BbIe JIOTHYECKHUE IEHCTBUSA:

CaMOCTOSTENIbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaesaTh 1IN ACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YNbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOEHUU 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE MPU3HAKU MOHATUN U yCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIHE TIOHSTHS U1 OOBSICHEHUS OT/IETBHBIX (PAaKTOB
U SIBJICHUM;



BBIOMpATh OCHOBAaHUSA M KPUTEpPUM I KiIacCU(PUKAIMK BEUIECTB U
XUMUYECKUX PEaAKIUH;

yCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXKAY H3Yy4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHUS (UHIYKTUBHbBIC, AECIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHHS;

OPUMEHSATh B MpOIECCe TMO3HAHUA  MCHOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBbIE)  MOJENH, MpeoOpa3oBbIBATH  MOJIEIbHBIC
IOPEICTaBICHUS — XUMUYECKUM 3HAK (CUMBOJI) DJEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOW peakluud — TpPHU PEIICHUU YYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aJ]lay, MPUMEHSITh Ha3BaHHBIE MOJICIbHBIC
IPEICTaBIICHUS ISl BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XUMHYECKUX PEaKIIUM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB U XUMHUYECKUX
peaKuii;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I ()OPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U TIPOBENICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIBbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath O00O0OIIEHHUS U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICITAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW M TPOCKTHOU
NEeSATEILHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/ad, NMPUMEHEHHUIO Pa3IuYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHMKAX HHPoOpManuu (HaAy4dHO-
NOMmyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPaBOYHBIE MOCOOMS,
pecypchbl HTepHeTa), aHaIM3UpOBaTh HH(POPMAIIUIO PA3IMYHBIX BUIOB U (popm
IpeICTaBIICHNUS, KPUTUYECKH  OIlEHWBaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(bopMyIHpOBaTH 3aIIPOCH] U IPUMEHSTH Pa3TUYHBIC METOIbI IIPU TTOUCKE U
orbope wuHPOpMAIMKA, HEOOXOAUMON MJIS BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;

pruoOpeTaTh OMBIT UCIOJIb30BAaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpEICTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM SI3BIK B KaueCTBE CpeICcTBa MpH padoTe C
XUMUYECKON WH(OpMaImen: NpUMEHITh MEXIpeAMETHbIC (pu3nueckne u
MaTeMaTU4eCcKhe) 3HaKu W CHMBOJBI,  (opmynsl, abOpeBUATYypHI,
HOMEHKJIATYpPY;

HCII0Jb30BAaTh 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA HAI'JTIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ THAIIOTA
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UJEH, POPMYIUPOBATH CBOU MIPEITIOKESHHUS
OTHOCHUTEJILHO BBIIOJTHEHUS MPE/JIOKEHHOM 3a1auH;

BBICTYIIATh C Hp@SGHTaHHCﬁ PE3YJILTATOB MMO3HABATEIBLHOU JACATCIIBHOCTH,
IMOJIYYCHHBIX CaMOCTOATCIIBHO HJIKX COBMCCTHO CO CBCPCTHUKAMH IIpU
BBIIIOJJTHCHUN  XHMMHUYCCKOI'0O OKCIICPHUMCHTA, HpﬁKTH‘IGCKOfI pa6OTI>I I10
HCCJICAOBAaHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCain3alliu y‘l€6HOFO IIPOCKTa,
)51 (bOpMYJII/IpOBaTI) BBIBOJAbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUus HOSI/II_[I/Iﬁ B X0AC O6CY)KI[GHI/IH 1 0OMEHa MHCHUSMHU.

PerJISITI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHﬁ:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESATENBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejaraeéMblii alropuT™M JEUCTBUM IpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIIEOBAaTENIbCKUX 3aJay, BBIOMpaTh HauoOojee
3¢ (PexTUBHBIN CHOCOO MX pElIeHHs C YYETOM IOJYYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a W
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IIPOTpaMMbl 10 XUMHHM Ha
yriyOJIEHHOM YPOBHE Ha ypOBHE CpeaHero oOiiero oOpa3oBaHUs BKIIOYAIOT
crienuduyecKue sl yaeOHOro npeaMera « XuMus HaydHbIC 3HAHUS, YMEHUS U
CIIOCOOBI ICUCTBUI IO OCBOCHHUIO, HHTEPIIPETAIIUH U MTPEOOPA30BAHMIO 3HAHHM,
BUJIBI JISATECIIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS M NMPUMCHCHUIO 3HAHUU B
Pa3JIMYHBIX YUCOHBIX CUTYyAIUsAX, a TAKKE B PCATbHBIX )KU3HCHHBIX CUTYAITUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1Mo XuMHUM NpEIMETHBIC PE3yJIbTaTh
MIPEICTABJICHBI TIO TO/IAM H3yUCHUS.

10 KUIIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE U 3HAYCHUU OPTaHMYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAayK U €€ POJIi B 00ECIEYECHUN YCTONIHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM YKOJIOTHIECKOM, YHEPTeTUIECKON
M THIeBod O€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3IaHUA HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB DSHEPTHHM, B OOECIICUEHUU PAIMOHATIHLHOTO
MIPUPOIOTIOIB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIICH KYIbTYphI
YeJIOBEKa, a TaKXKe DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JJ0POBBIO U IPUPOAHOM CPELE;



BJIQJICHAE CUCTEMOM XHMMHUYECKMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOINOJIATalOIINE TOHATHUS — XUMUYECKUH OJIEMEHT, aToM, SApO H
DJICKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpPOWTANM, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUS aroMma, ruOpuamu3anusi aTOMHBIX OpOMTasiel, WOH,
MOJIEKYJa, BAJEHTHOCTb, AJEKTPOOTPHUIATEIBbHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasi CBS3b, MOJb, MOJISIpHAasi mMacca, MOJISIPHBIA OOBEM, YIIIEpOJHbBIN
CKeneT, (yHKIMOHAIbHAs TPYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYThIE, COKpalIEHHbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas H
IPOCTPAaHCTBEHHAsA (F€OMETPUYECKAsl, ONITUYECKAsl), U30MEPhI, TOMOJIOTMYECKUI
psAll, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJA- U a30TCOACPIKAIINE OPTraHUYECKUE
COEMHEHUS, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHHUS; TEOpUM, 3aKoHBI (repuoamdeckuii 3axkoH JI. . MeHneneena,
TEOPHS CTPOEHUS OpraHnyeckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILLIECHUS SHEPTUU MPU XUMUYECKUX
peaKimsx), 3aKOHOMEPHOCTH, CUMBOJINYECKU I SI3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAaHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHUYECKMX SIBJICHHUW; TPEACTaBICHUS O MEXaHU3Max
XUMHAYECKUX peakuuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O B3aMMHOM BJIMSIHUA aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U Me30MepHBIN 3P hEeKThl, OpUeHTAHTHI | 1
Il poma); ¢akronorudyeckue CBEICHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIIOJIb30BAHUM BAKHEWINIUX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON JIEATEIbHOCTH 4YeJIoBeKa, OOIIMX HAy4HbIX MPUHIUIAX
XUMUYECKOTO TPOU3BOJACTBA (Ha TMpUMepe MPOU3BOJACTBA  METAHOJIA,
nepepadoTku HeTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBISATh XapaKTePHbIC MPU3HAKU TIOHSITHH,
YCTaHABJIMBAaTbUX B3aWMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS TIPH
ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUII;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMyI
OpraHUYECKUX BEIECTB;

COCTaBJIATh YPaBHEHHS XHUMHYECKHX pEaKkUUl U pacKpblBaThb HX
CYIIHOCTb:  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA  MOCPEICTBOM
COCTAaBJICHHSI DJICKTPOHHOTO OajaHca dTUX peakiii, peakiuii HOHHOTo 0OMeHa
NyTEM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTaBIIMBaTh  MOJEIM  MOJEKYJ OpPraHMYeCKUX  BEIIeCTB IS
WUTFOCTPALMHA UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOPMHUPOBAHHOCTh  YMEHUHU: YCTaHaBJINBATh MPUHA/JIEKHOCTD
M3YYCHHBIX OPraHUYECKUX BEHIECTB IO HMX COCTaBy MU CTPOEHUIO K
ompenenéHHOMY KJacCy/TpyIie COCNWHECHHM, JaBaTh WM Ha3BaHUA TIO
cucrematniueckod HoMmenknatype (IUPAC) u npuBOauTh TpUBHAIBHBIC
Ha3BaHMS [JI1 OTACJIbHBIX NpPEACTaBUTENICH OPraHUYEeCKUX BEIIECTB (ITHIIEH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaerus,
aleTalNbJIeTu]l, alleTOH, MypaBbUHas KHUCIIOTa, YKCYCHAsl KUCIIOTa, CTEApPUHOBAs,
OJICMHOBAsA, MaJbMUTHHOBASI KHUCIOTHI, TJIUIMH, aJJaHWH, MajabT03a, PPYKTO3a,
AQHWJIMH, JUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(hOpPMHUPOBAHHOCT, YMEHHS OINPEACIITh BHUJ XUMHUYECKOW CBSI3U B
OpPraHUYeCKUX COCIUHEHUSX (KOBaJEHTHAas U WOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSA3b);



c(hOPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHUS TEOPUU CTPOCHHS
opraHuueckux BemiectB A. M. BytiepoBa 11 0OBSICHEHHS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTaBUTENCH Pa3IUYHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIEBOJAOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXKHBIX 3(PHUPOB, XKHUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCJIOT, OCJIKOB, YIieBOJ0B (MOHO-, IU- U
MOJIUCaXapuJiOoB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYIT,

c(hOpPMHUPOBAHHOCTh yYMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSTUHECHUM
OT KPaTHOCTH W THUIIa KOBAJEHTHOMN CBSI3U (G- U M-CBSI3U), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh HMCTOYHUKH
YTJIEBOJIOPOJTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPAKTHUYECKOE IPUMEHEHHE MPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTH BIIQJICHUSI CUCTEMOM 3HAHUN O €CTeCTBEHHO-HAYYHBIX
MeToJaX IIO3HaHWS —  HAONIOJACHUH, HU3MEPEHHUM, MOJICIUPOBAHUH,
dKCIIEPUMEHTE (PeaTbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTH YMEHUA MPUMEHATHOCHOBHBIC orepalnuu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHUE, 000O0IIeHHE,
CHUCTEMATHU3alMI0, BBISABJICHUE MPUUYUHHO-CICJACTBEHHBIX CBA3CH — JUIA
VU3YUYEHUSI CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISTH B3aMMOCBS3b XUMUUECKUX 3HAHUI
C MOHATUAMHU U MPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
1 60jilee OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO €IUHCTBA
MHpA, UCIOJb30BaTh CHUCTEMHBIC 3HAHHUS 1O OPraHUYECKON XUMHUHU IS
O0OBSICHEHUS W TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBECHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUM: MPOBOJIUTH PACUETHl 10 XUMHUYECKUM
dbopMyllaM ¥ ypaBHEHHMSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3udecknx BenWYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIECTBA),
XapaAKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBCHHOMW CTOPOHBI: PACUY€Thl IO
HaXOXXJICHUI0 XHUMHUYECKOW (OpMynbl BelIecTBa IO H3BECTHBIM MaCCOBBIM
JOISIM ~ XUMHUYECKHUX  DJIEMEHTOB, IMPOAYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOTHO3HPOBATH, AHAIM3UPOBATH U
OIICHUBATH C MO3MIINI AKOJOTHUCCKON OE30IaCHOCTH IOCIICICTBHSA OBITOBOM M
MPOU3BOACTBEHHON JESATEIHHOCTH 4YEJIOBEKAa, CBSI3aHHON C TmepepadoTKOM
BEIIIECTB, MCIOJIb30BATHIIOIYYEHHbIE 3HAHHUS IS MPUHATHS TPAMOTHBIX
pEIIeHu Mpo0JieM B CUTYAIUsX, CBI3AHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (TOJIydYEeHHE M W3YUYEHHE CBOMCTB OPTraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHUCJIOPOJICOIEPKAIUX OPTAaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATBHBIX
3319 110 PACIO3HABAHUIO OPTaHMYECKHUX BEIICCTB) C COOJIOJCHHUEM IIPaBHII
O6e3omacHOro OOpaIrieHus] C BEIIECTBAMH M JIA0OPATOPHBIM O0OPYIOBAHHEM,



dbopMyIupoBaTh I€Jb HCCIEIOBAHUS, MPEJACTABIATh B Ppa3aIudHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHAITU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

co0JIroAaTh MpaBHIa YKOJIOTHYECKH 11e71eCO00pa3HOro MOBEACHUS B OBITY
M TPYyHAOBOU JCATCNBHOCTH B LENSIX COXPAHCHUS CBOCTO  3[0POBb,
OKpY’KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONYMBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOrO JCHCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BENIECTB, MOHMMAas cMbIc nokazaress [TK;

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIICHUS PUCK-TI0JIB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHAIIPABICHHBI MOUCK
XMMHYCCKOM HWH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HaydHas U y4eOHO-
Hay4YHas JUTEepaTypa, CPECTBa MacCoBOi HHpOpMarmy, VIHTepHET U Apyrue),
KPUTHYCCKH aHATM3UPOBATH XUMHUICCKYI0 HHPOPMALHIO, iepepadareiBaTh e€ 1
UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHON Y4eOHOM 3a1aueH.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOImiass M HeopraHudeckas
XUMUSD» OTPaAXkKaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABJICHUIN: O MaTepUaIbLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE€ U 3HAYCHHUU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOoJId B 00ECIEYEHUN YCTONYUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHYECKOM, SHEPreTUYECKON U MHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUaJIOB, HOBBIX
UCTOYHUKOB PHEPTUH, B 00ECIICUEHUHN PAIMOHAIBHOTO MPUPOIOTIOIb30BAHUS, B
GbopMHpOBAaHMK MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YEJIOBEKa, a TakKke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAralOIIMe MOHATHUS — XUMHYECKMH JJIEMEHT, aTOM, sJpO aTroma,
M30TOIBI, D3JICKTPOHHas 000JI0Yka aroma, S-, P-, O-aromHBIC OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneii, MOH, MOJICKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHD
OKHUCJICHUSI, XWUMHYECKas CBsI3b (KOBaJEHTHAs, WOHHAs, MeTajuIndecKas,
BOJIOPOJIHASI), KpUCTAJUTMUECKash pEmIETKa, XUMHUYECKas peakius, pacTBop,
AJIEKTPOJIUTBL, HEAIEKTPOJIUTHI, DICKTPOJIUTUUYECKAs AUCCOLMALMsS, CTEICHb
JIWCCOLIMALNY, BOJOPOJAHBIA IIOKAa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEMJI0BOM 3(PPEKT XUMUYECKOW pEeaklUHh, CKOPOCTh XHUMHYECKON peakIuw,
XUMHUYECKOE PABHOBECHE; TEOPHUH M 3aKOHBI (TEOpUS DIIEKTPOJIUTHYECKON
nucconunanuu, nepuoandeckuit 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS
MAaCChI BELIECTB, 3aKOH COXPAHECHUS U MPEBPAILLCHUS YJHEPTUU [IPU XUMUYECKUX
peakusAx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIKUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KAIUE B OCHOBE NMOHMMAaHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SIBJICHUM; COBPEMEHHBIC NPEICTABJIEHUSI O CTPOCHUU BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJIIPHOM ¥ HAQJAMOJIEKYJIIPHOM YPOBHSX; IIPEICTABICHHUS O
MEXaHU3MaxX XUMHUYECKHX PEaKUUM, TEPMOAUHAMUYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKaHUs, 0 XUMHYECKOM PAaBHOBECHM, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHMSI O CBOMCTBax, COCTaBe,
MOJIyYeHUHM U 0E€30MacHOM HCIIOJIb30BAHUM BAXKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUYECKOW NEATEILHOCTH YeJIOBEeKa, OOIIMX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO IMPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBJISATH XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIIWE IOHSATHS
IIPU OMMCAHWN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALLCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY IS
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHii,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHManbHble Ha3BaHMS
OT/ICJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHSI ONPENENATh BAJICHTHOCTh M  CTENEHb
OKHCJICHHS] XUMHUYECKUX JJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOIHAS), TUIMl KPUCTALTUYECKON
PELETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTH YMEHUSI OOBSICHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJIa XMMHUYECKON CBA3M W THUIA KPUCTAUIMYECKOW pemETKU, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHHM: KIJIAaCCU(DHUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA [0 UX COCTABY, XMMUYECKHE PEAKLUHMHU MO PA3JIUYHBIM IPU3HAKAM
(uucimy M COCTaBy pearupyromlux BEHIECTB, TEIIOBOMY 3(QeKkTy peakiuwu,
U3MECHEHHUIO CTENEHEH OKHUCJICHHs] DJEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO
KaTanu3aropa U JPYTHUe); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUH
JUTST KacCU(UKAIIMK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI MEPUOIMYECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
O0OBSACHUTENLHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHMYECKHMX 3JIEMEHTOB II€PBOrO—YETBEPTOTO MEPUOAOB
Ilepuomnueckoir  cucrembl .M. MengeneeBa, HUCHONB3ysd  MHOHATHS
«QHEPreTUYCCKHE YPOBHN», «IHEPreTUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKIEHHOE YHEPTETUUECKHE COCTOSHHS aToMay;
O0O0BACHITH3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB XMMHUUYECKUX JIEMEHTOB U UX
coequHeHurd 1o nepuoaaM U rpynmnam llepuogmueckon cucremsr . .
MenzaeneeBa, BaJCHTHbIE BO3MOXXHOCTM aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XMMHUYECKME CBOWCTBA BELIECTB PA3JIMYHBIX KIACCOB, ITOATBEPXKAATh
CYLIECTBOBAHUE TE€HETUYECKOU CBSA3M MEXKIY HEOPraHUYECKUMHU BELIECTBAMHU C
IIOMOILBI YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUN IIOCPEICTBOM COCTABJIEHUS SIJIEKTPOHHOIO
OajlaHca JTHX pEaKIMi;, PEeaKIMuid HOHHOTO OOMEHa MyTEM COCTABJICHHUS HX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHUW; PEAKUUU THAPOIU3a; PEaKLUN
KOMILIEKCOOOpa3oBaHusi (Ha TIpUMEpPe THAPOKCOKOMIUICKCOB IIMHKA U
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHUSI OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XMMHUYECKUX PEAKIMN C YUETOM UX IHEPreTUUECKUX XAPAKTEPUCTHK, XapPaKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOW PEAKIMU B 3aBUCUMOCTH OT PA3JIUYHBIX
(dakTOpoB, a TaKXKe XapaKTep CMEIICHHS XUMHUYECKOTO PAaBHOBECHS IO
BIIMSIHUEM BHEIIHUX Bo3aercTBui (mpunuui Jle [latensbe);

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUUYECKHE PEaKIIHH,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHMCJIOTBI, aMMHUAKA,
oOIue Hay4HbIe MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh



PUMEHEHUSI HEOPTAaHUYECKUX BEIECTB B MPOMBIIIEHHOCTH U B OBITY C TOUYKHU
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAaHUN O METOJIaX HAYy4YHOTO
MO3HAHUS SIBIICHUW TpPUPOIbl — HAOJIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbli M MBICICHHBIN), HCIOIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, YMEHHS MPUMEHATb HSTHU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS] XMMHUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKONU JESATEIBHOCTH YEJIOBEKA U B TOBCEIHEBHOM
KU3HH,

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBJISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUN
C TOHATUSIMU U TPEACTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
1t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHMsI MPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHATUM  «MaccoBas JIOJs BEIIECTBA B  pacTBOpPE» U «MOJISIpHAs
KOHIIGHTpAIMs»; Macchl BellecTBa WM 00bEMa raza MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCEe UM 0O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ (deKkTa peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO TUCCOIUAIIMU; MAaCChI
(o0BéMa, KoMYecTBa BEIIECTBA) MPOIYKTA PEAKIUU, €CITU OJTHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAE pacTBOpa C OINpEACIEHHON MaccoBOM Jloyei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
POJYKTa peakiuu; 00bEMHBIX OTHOIIICHUI Ia30B;

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOATENIBHO IJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TMpOBEJEHUE pEakiuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOIO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
ompeJesieHNe Cpeibl PACTBOPOB BEIIECTB C MOMOIIBI0 MHAUKATOPOB, U3YUYCHHE
BIUSIHUS PA3JMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIuH, perieHue
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Mertamisl» U «Hemeramnsy) ¢
coOmro/leHeM  TpaBuil  Oe30macHOro  oOpamieHusi ¢ BEIEeCTBAMH |
nabopaTopHbIM  00OpyaoBaHuEM, (HOpPMYyITUpOBaTh II€JIb  HCCIEIOBAHUA,
IIPEICTABIIATh B PA3IMYHON (pOpME Pe3yNIbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh
U OLICHUBATHUX JIOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTh  YMEHHI: COOMIOAaTh TMpaBWiIa  TOJH30BAHUSA
XUMUYECKON TOCY/IO W J1abOpaTOpHBIM 00OpYIOBAaHHEM, OOpAIICHHS C
BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OMBITOB, SKOJOTUYECKH IIEJI€CO00pa3HOr0 MOBEACHUS B OBITY U
TPYJIOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKPYKArOIIEH
IPUPOAHONU CpeIbl U JOCTIKEHMSI €€ YCTOMYMBOIO Pa3BUTHA, OCO3HABATH
OMACHOCTh TOKCHMYECKOTO JCHCTBUS Ha KUBBIE OPTaHU3MbBI OINPEACIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHMMas cMbIch roka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIECTBISATH IEJICHANIPABICHHBINA TMOUCK
XMMHYECKOH WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M y4eOHO-
Hay4JHas JIMTepaTypa, CpencTBa MaccoBoil nadopmaruu, UHTEpHET U ApyTHE),
KPUTHYECKH AHAIM3HPOBATBXUMHYECKYIO MH(pOPMALHMIO, repepadarTeiBatheé U
WCIIOJIb30BAaTbB  COOTBETCTBMM €  TIOCTaBJICHHOW  y4eOHOW  3amauei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB DJieKTpoHHbIE (I (PPOBHIE)
KoHnTtpoJbHbie IIpakTH4eckue
/I | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nen 1.TeopeTuyeckue 0OCHOBBI OPraHUYECKOH XUMUH
[Ipenmer opranmyeckoii
11 xuMuu. Teopus CTpoeHHs 8 bubnnoreka [JOK
' OPraHUYECKHX COEIUHEHHI https://m.eds00.ru/d69df650
A. M. bytneposa
Htoro no pazneny 8
Pa3znen 2.YrieBoaopoanbl
IIpenenbuble
2.1 JIEBOJIOPOIBI — AJKAHBI 5 bubmmorexa LHOK
' yr p ’ https://m.eds00.ru/d69df650
[IUKJTOATKAHBI
Henpenenbubie
2.2 nell)sojl OpOJIBI: AJTKEHBI 14 1 bubmmorexa [JOK
' YHICBONOPOLEL ’ https://m.edso0.ru/d69df650
QJTKA/TMCHBI, ATKUHBI
53 Apomaruyeckue 8 bubnuoreka [IOK
' YIIIEBOAOPOILI (apEHBI) https://m.eds00.ru/d69df650
[TpupoaHbIE HCTOYHUKH
24 rIJ)Ierl)soﬂo 0JI0B U UX 4 bubmmorexa [JOK
' Y AOPOA https://m.edsoo.ru/d69df650
nepepaboTka
2.5 ["anoreHnpoun3BoHbIE 4 1 bub6nuorexa [IOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

YTJIEBOAOPOIOB

https://m.edsoo0.ru/d69df650

Uroro no pazaeny

35

Pasznean 3.Kucaopoacoaep:kamnue opranndeckue coeJuHeHust

bubmuoreka [JOK
3.1 Crnprt. Denon 11 https://m.eds00.ru/d69df650
KapOouunbHbie
COEIUHEHUS: aJIbAETUIbI U
3.2 keToHbl. KapOoHOBBIE 21 bubnmorexa LHOK
' - 1ap https://m.edsoo.ru/d69df650
KUCIIOTEL. ClIOKHBIE
a¢upsl. XKupbl
bubmuorexa [JOK
3.3 YIICBOIEI 9 https://m.edso00.ru/d69df650
Hroro no pasaeny 41

Pa3nen 4.A30Tcoaep:kaiye opraHudecKue coeIMHeHUus

41 AMUHBI. AMHHOKHCITOTHI. 19 bubmuorexa [JOK
' Benku https://m.edso00.ru/d69df650
Hroro no pasaeny 12

Paspnen S.BeicokoMoOJIeKy AISIpHbIE COCAUHEHUS

51 BricokomonexynsipHbie 6 bubnuoreka [IOK
' COeIMHEHUS https://m.edso00.ru/d69df650
HUroro mo pazneny 6
OBUIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KITACC

HaumeHoBaHue KoanuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPorpamMmsbl padoThI padoTshI
Pa3nen 1.Teopernueckue 0CHOBbI XUMHU
Crtpoenue aToma.
Ilepuonuueckuit
3aKOH U
11 [Tepuoanueckas 9 bu6mmoreka [JOK
' cucremMa https://m.edsoo.ru/2dd57f24
XUMUYECKUX
anemenToB . 1.
Menneneesa
Crpoenue
12 BEIIIECTBA. 1 1 bu6mmoreka [IOK
' MHuoroobpasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 XuMU4YecKue 19 1 3 bu6mmoreka [IOK
' peaxIun https://m.edso0o.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2.Heopranu4yeckasi Xumust
bu6mmorexa [JOK
21 Hemeranzet 31 1 3 https://m.edsoo.ru/2dd57f24
2.2 MerTanasl 23 1 2 bu6nmoreka [JOK



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

https://m.edsoo.ru/2dd57f24

Uroro no pazgeny o4

Pa3zgen 3.XuMus ¥ :KU3HL
MeToas! T03HaHU

3.1 B XUMHU. XUMUS U 9 bubnnorexa [IOK

' ' https://m.edsoo.ru/2dd57f24
KU3Hb

Hroro mo pazneny 9

OBILIEE KOJIMYECTBO

YACOBIIO 102

[NPOT'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHBbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE PecypChl

IIpenmer u 3HaYeHUE
OPraHU4YeCKON XUMHH,
MIPE/ICTABICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COEeIMHEHUN

bu6mmoreka [IOK
https://m.edso00.ru/3686e6f5

DJIEKTPOHHOE CTPOCHHE
aToma yriepoja
(ocHOBHOE U
BO30YXIEHHOE
coctosiHus ). BanentHbie
BO3MOXKHOCTH aToMa

yriiepoa

bubmuorexa [JOK
https://m.edsoo.ru/Oce6fd4c

XumMmudeckas CBSI3b B
OpPTraHUYECKUX
COCIMHCHMUSIX.
MexaHU3MBI
o0pazoBaHUs
KOBaJICHTHOM CBS3H,
CIocoObI pa3phiBa CBsI3EH

bu6mmoreka [IOK
https://m.edsoo.ru/8d39f5c8



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

Teopus crpoeHus
OpraHUYECKUX
coenuHeHnu A. M.
bytneposa

bubmuorexa [JOK
https://m.edso0.ru/9e595ch8

Buael uzomepun:
CTPYKTypHas,
MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P HEKTH B
MOJIEKYJIax
OpraHHYeCKUX
COCTMHEHUN

bubmuorexa [JOK
https://m.edsoo.ru/b0e61661

[IpencraBnenue o
KJIacCU(PUKALUH U
cHCTeMaTH4YecKast
HomeHkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

bubmuorexa [JOK
https://m.edsoo.ru/c212dd21

Knaccudukanus peaximii
B OPraHUYECKON XUMUU

bu6mmoreka [JOK
https://m.edsoo.ru/ba5706aa

Cucremarusanuus u
000011IeHrE 3HAHU 110
TEME

bu6mmoreka [IOK
https://m.edsoo.ru/87a37cab

AnKaHbI:
TOMOJIOTHUECKUN PSIfI,
obmas popmyna,
HOMEHKJIaTypa u
U30MEPHUSL, ITEKTPOHHOE
U TIPOCTPAHCTBEHHOE

bu6nmoreka [JOK
https://m.edso0.ru/25a14636



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

CTPOCHUC MOJICKYIJI

10

dusnueckue u
XUMHUYECKUE CBOUCTBA
AJIKaHOB

bu6mmoreka [IOK
https://m.edsoo.ru/3137711c

11

HaxosxieHne ankaHoB B
npupoe. CriocoOsl
MOJIYYCHUS U
MIPUMEHEHUE aJTKAaHOB

bu6mmoreka [IOK
https://m.edsoo.ru/259b0a5b

12

[{uknoankansl: oOiast
dbopmyna, HOMEHKIaTypa
U U30Mepus,
0COOEHHOCTH CTPOCHHUS U
XUMHYSCKHX CBOMCTB,
CIOCOOBI IOJyYEHUs U
IpUMEHEHHE

bubmuoreka [JOK
https://m.edso00.ru/156730d2

13

Pemenne pacu€THbIxX
3a/1a4 Ha OTpeziesieHue
MOJIEKYJISIPHON OpMYJIBI
OpPraHMYECKOI0 BEIIECTBA
110 MAacCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB,
BXOJSILIINX B €r0 COCTAaB.
Cucrematusanuus u
0000111eH1e 3HAHUIT 110
TeMe

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

14

AJKEHBI:
TOMOJIOTHYECKUH P,

bu6mmoreka [JOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

obmras popmyina,
HOMEHKJIATypa,
JJIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI.
CTpyKTypHas U 1HUC-
TPaHC-U30MEPHUS ATKCHOB

dusnueckue u
XUMHUUYECKHUE CBOICTBA

bubmuorexa [JOK

15 ankeHoB. [IpaBuio https://m.edso00.ru/21069ccd
MapkoBHHKOBA

16 CriocoObl nostyyeHust u bubnnorexa [JOK
MIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[Tpaktudeckas padora Ne

17 1 mo teme "[lonydyenue bubnnorexa [HOK
STUJIEHA U U3YUYEHUE €T0 https://m.edso00.ru/0941eed8
CBOMCTB"
Pemenne pacu€THbIX

18 3a/71a4 Ha ONPEIECIICHUE bubnuoteka [JOK
MOJIEKYIISIPHOM (OPMYIIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOI0 BEIIECTBA
AJKagueHsl:
COIPSKEHHBIE,

19 M30JIMPOBAHHbIE, bu6nmoreka [JOK
KyMYJIUPDOBAaHHBIE. https://m.eds00.ru/04298c0a
OcobenHnoctu

OJICKTPOHHOI'O CTPOCHHA



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XuUMHUYECKue CBOMCTBA bubmuorexa [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

21 CriocoOsblI moTy4eHus u bubnunoreka [HOK
MPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKVHBI:

TOMOJIOTHYECKHH PsII,
obmras popmyina,

99 HOMEHKJIaTypa, bu6mmoreka [IOK
AIEKTPOHHOE U https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKY,

(bu3UYECKHEe CBOMCTBA

93 XuUMHUYECKHe CBOMCTBA bu6mmoreka [IOK
AJKMHOB https://m.edso00.ru/23493a93

24 KauectBenHble peakuuu bubnuoreka [IOK
Ha TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CniocoOslI ony4eHus u bubnunorexa [JOK
[IPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amau: pacuérsl

26 10 VDABHEHHIO bubmuorexa [JOK

yp . https://m.edsoo.ru/5db8e526
XUMUYECKON peaKuu
CucremMaruzanus u

27 000011IeHIE 3HAHU 10
TeMe

78 ApeHbI: TOMOJIOTHYECKUN bubnnorexka [JOK

psia, obmas popmyia,

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

HOMEHKJIaTypa.
DJIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI
OCH30I1a U TOJIyOJIa, UX
du3nveckne CBOMCTBA

XUMHYECKHE CBOWCTBA

29 apeHOB: PEaKINH bubmorexa LIOK
P - peditt https://m.edsoo.ru/a44alae4
3aMelIeHUs
XUMHUYECKUE CBOMCTBA
apeHOB: PEaAKIINH
30 np nucoe iHeHI/IH bubmorexa LHOK
P g ’ https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB
OeH3071a
OcobeHHOCTH
31 XUMHUYECKHX CBOWCTB bubmorexa LHOK
https://m.edsoo.ru/d5018a54
CTUpOJIa
Pemenne pacu€THbIX
32 3a/71a4 Ha ONPEIECIICHUE bubnuoteka [JOK
MOJIEKYIISIPHOM (OPMYIIBI https://m.edsoo.ru/53461a2c
OpPTraHUYECKOI0 BEIIECTBA
33 CniocoOslI ony4eHus u bubnuotexa [JOK
IIPUMEHEHUE apEHOB https://m.eds00.ru/6f717d09
I'enernueckas cBs3b
34 MEXIY Pa3TUIHBIMA

KJracCaMH yIrjI€BOJOpPOJ0B



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

35

Pacuérsl o ypaBHEHUsIM
XUMHUYECKUX PEaKIUM.
CucremaTtu3zanus u
000011IeHrEe 3HAHU 110
TemMe

36

IIpupoaHsbIi ras.
[TortyTHbIe HETSIHBIE
rassl

37

KamenHslit yrois u
IPOIYKTHI €T0
nepepaboTKu

bu6mmorexa [IOK
https://m.edso00.ru/69b3398b

38

Hedtb 1 ciocobs! €
nepepaboTKH.
[IpruMmeHeHne npoIyKTOB
nepepaboTKu HePTH

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

39

I'eneTnueckas cBsI3b
MEX]ly pa3InYHbIMU
KJIacCaMH yTJIEBOJIOPOAOB

40

["anoreHonpousBogHbIE
YIJI€BOJIOPOOB:
AIIEKTPOHHOE CTPOECHHUE;
peakiMy 3aMenIeHUs
rajoreHa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JlewicTBue 1miemouei Ha
rajoreHnpoOn3BOIHbIE.
B3aumoneiictBue



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

JIIUTAIOTEHAIKAHOB C
MAardmemM u HMHKOM

CucreMarusaius u

42 000011ICHIE 3HAHUM 10 bubmuorexa [JOK
paszeny https://m.edso0.ru/20e89f22
"VYrieBonoposr"

43 KonrponbHas padora mo bubnuoreka [IOK
teme "YraeBogopoas"” https://m.eds00.ru/95c9e298
[IpenenwvHbIC
OJIHOATOMHBIC CITHUPTHI:

TOMOJIOTUYECKUU P,
obmast popmyia,
44 CT oeHg)e fmiex il bubmorexa HOK
P Yo https://m.edsoo.ru/df04c5cd
U30MepHsl,
HOMEHKJIaTypa,
Kiaccudukanus,
dbuznyeckue cBoiicTa
XUMHYeCKHE CBOMCTBA
45 — bu6mmorexa [IOK
pea https://m.edsoo.ru/26ee34fe
OJIHOATOMHBIX CIIUPTOB
CnocoOsl nonydeHus u
46 HOHMEHCHE bu6mmoreka [IOK
p https://m.eds00.ru/484100000000000
OJIHOATOMHBIX CIIUPTOB
ITpocTtrie 3upsI:
P dup Bu6mmorexa IJOK
47 HOMEHKJIaTypa u

HU30Mepu, 0COOEHHOCTHU

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

bU3HYECKUX U
XAMHUYECKUX CBOUCTB

MHOroaroMHbIE CIIUPTHI:
JTUJICHTIIUKOIb U

48 F—— bubmuoreka [JOK
LCpHUH, https://m.edsoo.ru/ee4d84aa
dusnveckue u
XUMHUYECKHUE CBOKCTBA
CriocoObI mosryueHust 1
49 DHMEHEHIE bu6mmorexa [IOK
p https://m.edsoo.ru/d12e567d
MHOTOQTOMHBIX CITHPTOB
DeHOI: CTpOEHUE
50 MOJIEKYJIbI, PU3NYECKUE bubnuoreka [IOK
cBoiicTBa. TOKCHYHOCTH https://m.edsoo.ru/2ce726f8
denona
51 XuMHUYECKUE CBONCTRA bubmuorexa [JOK
denona https://m.edso00.ru/037ca5f9
59 CniocoOslI ony4eHus u bubnunorexa [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuueckast pabota No
2. Pemienue
53 AKCIIEPUMEHTAIBHBIX bubmorexa [JOK
P | https://m.edsoo.ru/fdOced09
3ana4 no teme "CrnupTsl
U (heHobr"
CucremaTtuszanus u Bt OK
54 000011IeCHIE 3HAHUM 10 nosmoreka I

TEME

https://m.edso0.ru/1810ch9b



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b

AnbAETUAB U KETOHBI:
AIIEKTPOHHOE CTPOEHUE
KapOOHUIIBHOM TPYIIIIHI;

55 TOMOJIOTHYECKHUE PSIIbI bubmorexa LOK
PABL, https://m.edsoo.ru/b139beaa
obmas popmyna,
HU30MepHs U
HOMEHKJIaTypa
Anbaeruapl 1 KETOHBI:
56 (bu3HYEeCcKue CBOMCTBRA; bubmorexa LHOK
’ https://m.eds00.ru/c887425c
PEeaKIMK MPUCOSTNHEHUS
Peakuuu okuciaeHus u
57 KauyeCTBEHHBIE PEAKIINU bubmmorexa [TOK
p https://m.edsoo.ru/a393baa9
albJETUI0B U KETOHOB
58 Crioco0sbI MoTydeHus bubmmoreka [JOK
alILJIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE
59 npeenbHble KapOOHOBBIE bubnnoreka [JOK
KHCJIOTEI, 0COOEHHOCTH https://m.edsoo.ru/fecOb113
CTPOEHHS X MOJIEKYII
N3omepus u
60 HOMEHKJIaTypa bubnnoreka [JOK
KapOOHOBBIX KHCIIOT, UX https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XUMHYeCKHE CBOMCTBA
bu6mmorexa [IOK
61 IpeIeTbHBIX

OJHOOCHOBHBIX

https://m.edso0.ru/40e6e0e9



https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9

KapOOHOBBIX KUCIIOT

Oco0EHHOCTH CBOKCTB
MYpPaBbUHOH KHUCIIOTBI.

bu6mmoreka [IOK

62 MHuoroo6pasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCIIOT
OcoOEHHOCTH CBOMCTB:
HETpeAeNIbHBIX U
apOMAaTUYECKHUX
KapOOHOBBIX,
63 JTMKapOOHOBBIX, bubnmorexa LOK
https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu
BBICIIMX KapOOHOBBIX
KHCJIOT
64 IToHsTHE O IPOU3BOIHBIX bubnuorexa [JOK
KapOOHOBBIX KHUCIIOT https://m.edso00.ru/0d162d9d
CnocoOsl nonydeHus u
65 npUMeHeHne KapOOHOBBIX bubmmorexa [OK
https://m.eds00.ru/7c065c9d
KHUCIIOT
CrnosxHble 3(upsl:
TOMOJIOTUYECKUU P,
66 oBimas hopmya, bubnnoreka [JOK
https://m.edsoo.ru/adfffe6d
H30Mepus U
HOMEHKJIaTypa
67 duznveckue u bu6mmorexa [IOK

XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

3upoB

68

Pemenne pacuéTHbIix
3a/1a4: 110 ypaBHEHUIO
XUMUYECKON PEaKLUH, Ha
OIpezeIeHue
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHUYECKOI0 BEIIECTBA

69

[TpakTuueckast padorta Ne
3. Pemenue
OKCIIEPUMEHTATBHBIX
3aJa4 1o TeMe
"KapOoHOBBIE KHUCITOTHI.
Crnosxuble 3¢pupsr”

bu6mmoreka [IOK
https://m.edso00.ru/486671fb

70

JKupsr: ctpoenue,
buzndeckue u
XUMHYECKHE CBOMCTBA
(ruaponus)

bu6mmoreka [IOK
https://m.edsoo.ru/al9c5b98

71

OCco0OEeHHOCTH CBOMCTB
YKUPOB, COJEPKAIINX
OCTaTKH HeTpeleIbHBIX
JKUPHBIX KUCIOT. JKupsl B
npupojie

bu6mmoreka [IOK
https://m.edso0.ru/b0331922

72

MpI1a KaK COJIY BBICHINX
KapOOHOBBIX KUCIIOT, UX
MOlOIIIee IeHCTBHE.
ITonstue o
CHUHTCTUYCCKUX MOIIIINX

bu6mmoreka [JOK
https://m.eds00.ru/3c566565



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

cpeactax (CMC)

['enernyeckas cBs3b
YIJIEBOIOPOAOB U

bu6mmoreka [IOK

73
KUCJIOPOACOAECPKAILINX https://m.eds00.ru/56790c96
OpPTaHMYECKUX BEIICCTB

72 PacuéTel o ypaBHEHHUSM
XUMHYECKHUX PeaKui
CucreMaru3anus u

75 000011IeHrE 3HAHU 110 Bubmorexa ITOK

https://m.edsoo.ru/f8eaf2eb
TeMe
OO0m1as XxapakTepucTUKa
JICBOJIOB M
76 ﬁaccmbnm ust bubmorexa [JOK
H https://m.edsoo.ru/7a9693al
YIJIeBOJOB (MOHO-, IU- U
HoJIMCaXapubl)
MoHnocaxapums:
77 ¢u3nueckue CBOMCTBA U bubmmorexa LIOK
https://m.edsoo.ru/b4bdda2d
HAXO0XJICHUE B TIPHPOJIC
[TprMeHeHue TI0KO3bI,

78 e€ 3HaYCHHUE B bubmuorexa [JOK
JKM3HEAEATEIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapunbl: caxaposa,

79 MaJIbTO3a U JaKTO03a. bu6mmoreka [JOK

Haxoxnenue B mpuponae
1 IIPUMEHEHNE

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

JcaxapmioB

[Monurcaxapuabr:
CTPOCHHE MaKPOMOJICKYII,

80 busnueckue u bubmorexa HOK
. https://m.edsoo.ru/72a04508
XHMHYECKHE CBOICTBA,
HpI/IMeHeHI/Ie
[Tousitue 00
81 HCKYCCTBEHHBIX bubmorexa LOK
y https://m.eds00.ru/6216e766
BOJIOKHAX
Perenne pacueTHbIX
3a/1a4 Ha OTpeIeliCHUe
82 JIOJTM BBIXOJIa MPOJYKTa bubnnoreka [JOK
peaKuuu oT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU
BO3MOYKHOT'O
Cucrematuzanuus u
83 000011IeHNE 3HAHUI 10 bubmorexa [TOK
https://m.edso0.ru/08d4364c
pasnerny
KonTponbnas padota no
Tene Bu6 1IOK
noInOTEKA
84 "Kucnopoacoaep:kaiiue
POICOAICpKalll https://m.edso0.ru/42c6678e
OpraHHYecKue
coequHeHHS"
AMUHBIL: K1accudukarms,
bu6mmorexa [IOK
85 CTPOCHHE MOJICKYI,

obmas popmyna,

https://m.edsoo.ru/efa7ebca



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

U30MepHsl, HOMEHKJIaTypa
U (U3MUECKUE CBOICTBA

86 XuMHUYECKue CBONCTBA bubmuorexa [JOK
anr(paTHIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOEHUE

87 aHHWIJIMHA, OCOOCHHOCTH bubmuorexa [JOK
XUMHUUYECKUX CBOMCTB https://m.edsoo.ru/39cd21f1
aHWJIMHA
CniocoOslI nony4eHus u

88 — bubmuorexa [JOK

https://m.edso0.ru/eal38763
annupaTUYECKUX aMUHOB
AMHHOKHUCIIOTHI:
HOMEHKJIaTypa U

89 u3oMepus, pusnyeckue bubnuoreka [IOK
cBoiictBa. OTaenbHBIE https://m.edsoo.ru/d1773e80
MIPECTABUTENH 0L
AMHHOKHCIIOT
XuMHYECKHue CBONCTBA
aMHHOKHUCIIOT, UX

90 OHOJIOrHYeCKOe 3HAUCHUE bubmorexa HOK

https://m.edso0.ru/77df705a
aMHHOKHCIIOT. CHHTE3 B
TUAPOIIU3 TN THIO0B
benku xak npupogHEIC
91 TIOJTNMEPBI; (I:)TpI;KTypBI Bubmmorexa LIOK
https://m.edso0.ru/429e9899
OeIKoB
92 XuUMHUYeCKHe CBOMCTBA bu6mmoreka [IOK



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899

0€eJIKOB

https://m.edso00.ru/6237306d

93

A3sotcozepxamue
reTEPOLUKINYECKUE
COCIUHEHMUS.
HyxienHoBbIE KHCIIOTBI:
COCTaB, CTPOCHUE U
Ouosornyeckas poib

bu6mmoreka [IOK
https://m.edsoo.ru/521d1431

94

[TpakTuueckast padorta Ne
4. Pemenune
AKCTIEPUMEHTAIIbHBIX
3a7a4 10 TEME
"A3oTcoaepKaliure
OpraHUYECKHE
coenuHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/8e3c02d1

95

[TpakTrueckas padora No
5. Pemienue
HKCIIEPUMEHTAIIbHBIX
3a/1a4 110 TEME
"Pacnio3naBanue
OpPTraHUYECKUX
coequHeHui"

bu6mmoreka [JOK
https://m.edsoo.ru/bde3fdf6

96

KonTponbhas pabota no
teMe "A3oTcoaepiKanine
OpTaHHYECKHE
coenuuenus"

bu6mmoreka [JOK
https://m.edsoo.ru/ce561bc7

97

OCHOBHBIE TOHATHUA
XUMHHU

bu6mmoreka [JOK
https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHHTE3a —
MOJIMMEepU3alus 1
MMOJIMKOHICH AL

98

ITimacTMaccshl.
YVrunuzanusa u
nepepadoTKa MIacTuKa

bubmuoreka [JOK
https://m.edsoo0.ru/82242e0f

99

DacTOMEpBI:
HaTypaJbHbIN
CUHTETHYECKHE KAYUIYKH.
Pe3nna

bu6mmoreka [IOK
https://m.edsoo.ru/246103ec

100

BomnokHa: HatypalbHBIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHUE.
[Tommepnr
CIEIUAIBHOTO
Ha3HAYCHUS

bu6mmoreka [IOK
https://m.edso0o.ru/5963a601

101

[TpakTuueckast pabota No
6. Pemrenne
HKCIIEPUMEHTAIIbHBIX
3a/1a4 110 TEME
"Pacnio3naBanue
ILUIaCTMAacCC ¥ BOJOKOH"

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

102

O060061EHNE U
CUCTEMATHU3ALIUSI
U3Yy4EeHHOT'0 MaTepuaa

bu6mmoreka [JOK
https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

1o TeMe
"BbICOKOMOJIEKYIISIpHBIE
coenuHeHus"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102




11 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bcer | KonTpoabH
0 ble padoThI

IIpakTHYeck
ue padoTsl

Jara
U3YYeHH
|

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

Arom. CocraB
aTOMHBIX SJIEP.
XUMHUYECKHI DIIEMEHT.
H3oTonsl

bubnmoreka [{OK https://m.edsoo.ru/59c112ee

Crpoenue
AIIEKTPOHHBIX
000JI0YEK aTOMOB,
KBaHTOBBIE YHCIa

bubnuoteka [{OK https://m.edsoo.ru/b4d9fffa

Krnaccudukanus
XUMHWYCCKUX
3JIEMEHTOB (s-, p-, d-, f-
DIIEMEHTHI)

bu6mmoreka LIOK https://m.edsoo.ru/61294af9

Pacnpenenenue
JIEKTPOHOB 10
aTOMHBIM OpOUTAISAM

bu6mmoreka IIOK https://m.edsoo.ru/f5f750fe

ONEeKTPOHHBIE
KOH(UTypalyu aToMOB
DIIEMEHTOB B OCHOBHOM
¥ BO30YKAEHHOM
COCTOSIHUHU

bubnuoteka [{OK https://m.edsoo.ru/8149e846

DIIEKTPOHHBIE

bubnuoteka [{OK https://m.edsoo.ru/a0764b24



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24

KOH(HUTypauyu HOHOB.
DNEeKTPOOTPULIATENILHO
CTb

[Teproanueckuii 3aK0H
u [lepuonnueckas
CHUCTEMa XMMUYECKUX
snemenTtoB 1. U.
MenneneeBa, CBI3b C
COBpPEMEHHOM Teopuei
CTPOEHUS aTOMOB

bu6mmoreka LIOK https://m.edso00.ru/16957c01

3aKOHOMEPHOCTH
WU3MEHCHHS CBOWCTB
XUMHYECKHX
AJIEMEHTOB U
00pazyeMbIX UMHU
MIPOCTBIX M CIIOKHBIX
BEIIIECTB I10 TPYIIIaM U
nepuoiam

bubnmuoreka [{OK https://m.edsoo.ru/f8468927

Cucrematusanuus u
0000111eHHe 3HaHNUH 110
TEME

bubnuoteka [{OK https://m.edsoo.ru/8fad2942

10

Buapl xumuueckoi
CBSI3U. MeXaHU3MBbl
o0pazoBaHus
KOBAJICHTHOM CBSI3U.
Bonoponnas cBs3b.
MexxMoneKyIsipHbIe

bubnuoteka [{OK https://m.edsoo.ru/5a8072af



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af

B3aUMOJIENCTBUS

11

BamenTHOCTh 1
BaJICHTHBIC
BO3MOXKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOMN
CTPYKTYpPBI MOJIEKYJI C
X T€OMETPUYECKUM
CTPOCHHEM

bubnmoreka [{OK https://m.edsoo.ru/3d2ca093

12

IIpencrasienus o
KOMIIJIEKCHBIX
COEJMHEHUSX: COCTaB U
HOMEHKJIaTypa

bubmuoreka [IOK https://m.edsoo.ru/8c66b12a

13

Bemiectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOT O
cTpoeHus. Turmsl
KPUCTAJUIMYECKUX
pELIETOK U CBOMCTBA
BEILIECTB

bubmuoteka [{OK https://m.edsoo.ru/e167635b

14

ITonsTue o
JUCIIEPCHBIX CUCTEMAX.
IIpencrasnenue o
KOJUIOUTHBIX
pacTBopax

bubmuoteka [{OK https://m.edsoo.ru/da2c70e4

15

HctunHBIC PaCTBOPBLI:
HaCBIIICHHBIC U
HCHACBIIIICHHBIC,

bubmuoreka [IOK https://m.edsoo.ru/e9ccdd8d



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d

pPacTBOPUMOCT.
Kpucramnoruaparst

16

CriocoObI BEIpaKEHUS
KOHLICHTPALIUH
pacTBOpoB

bubnmoreka [{OK https://m.edsoo.ru/328e653a

17

Pentenue 3amau ¢
HCIOJIb30BaHUEM
IOHATHH ""MaccoBas
JIOJIL pACTBOPEHHOTO

nmn

BCIICCTBA , MOJIAApHAA

KOHIIeHTpanus"

bubnuoteka [{OK https://m.edsoo.ru/785e0ab4

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIECTB

bu6mmoreka LIOK https://m.edsoo.ru/bf9e108d

19

Cucrematusauus u
0000111eHe 3HaHNUH 110
TEME

bubnuoteka [{OK https://m.edsoo.ru/8d2c6a3a

20

KonTponbnas padota
o temam "CtpoeHue
aroma. [lepuoanueckuit
3aKOH U
Ilepnonnueckas
CUCTEMa XUMHYECKHUX
snemenTos /I. W.
Menneneena",
"CTpoeHue BelecTna.

bubmuoteka [{OK https://m.edsoo.ru/70a60aa4



https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4

MHuoroob6pasue
BelecTB"

21

Knaccudukanus
XHMHYECKHUX PEAKIUH B
HEOPraHUYECKON U
OPraHU4YEeCKON XUMHH.
3aKOH COXpaHEeHUs
MAaccChl BEIIECTB; 3AKOH
COXpaHEHHU U
MIpEBpAIlCHUS SHEPTUU
MIPU XUMHYECKUX
peaKumsax

bu6mmoreka LIOK https://m.edsoo.ru/6335cdd2

22

Tennosie 3 PeKThI
XUMHUYECKHUX PEAKIIHA.
TepMmoxumMuueckue
ypaBHECHUS

bubmuoteka [{OK https://m.edsoo.ru/d1db86da

23

Brrunucnenus no
YpaBHEHUSM
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHYECKUM
YpaBHEHUSIM

bubnuoteka [{OK https://m.edsoo.ru/87b13954

24

CKopOoCTb XMMHUYECKON
peakuu, e€
3aBUCUMOCTD OT
pa3InyuHbIX (AaKTOPOB.
Karamus n
KaTaJIu3aTophl



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

25

I'omorenHsie u
reTePOTrCHHBIE PEAKLIMT

26

[TpakTuyeckas padora
Ne 1 mo teme "BnusHue
pa3IUYHbBIX (HaKTOPOB
Ha CKOPOCTh
XUMHYECKOH peakiuu"

bubnmoreka [{OK https://m.edsoo.ru/1facaldl

27

O6parumbie u
HeoOpaTUMBbIE peakLUu.
XHUMHYECKOE
paBHOBecHE

bu6mmoreka LIOK https://m.edsoo.ru/30952f9b

28

[TpakTnueckas padota
Ne 2 o teme "Bnusinue
pa3uyHbIX (HaKTOPOB
Ha I10JIOJKEHUE
XUMHUYECKOTO
paBHOBeCHS"

bubmuoreka [{OK https://m.edsoo.ru/3bf34e17

29

DIEeKTPOTUTHIECKAS
JUCCOLIAITHS.
CunpHble U crabbie
aneKTponuThl. CTeneHb
JUCCOLIMAITUU

bubmuoreka [{OK https://m.edsoo.ru/5f766bdf

30

HNonHoe npousseneHue
Bozbl. Cpesia BOAHBIX
pacTBOPOB.
Bonopoansrit
nokazatenb (pH)

bubmuoreka I{OK https://m.edsoo.ru/3966ca89



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89

pacTBOpa

31

I'maponus cosneil.
Peakiun,
MIPOTEKAIOIUE B
pacTBopax
AJIEKTPOIUTOB

bubnmoreka [{OK https://m.edsoo.ru/09d5a9bd

32

[TpakTuyeckas padora
Ne 3 o Teme
"XUMHUECKHE PEeAKIIUU
B PacTBOpax
3JIEKTPOJIUTOB"

bubnuoteka [{OK https://m.edsoo.ru/2e3daeb0

33

OKHCIUTENBHO-
BOCCTAHOBUTEJIbHbBIC
peakuun. Baxueiimme
OKUCIIUTENH U
BOCCTAaHOBUTEIN

bubnuoteka [JOK https://m.edsoo.ru/56226060

34

MeTto1 31E€KTPOHHOTO
(37IEKTOHHO-MOHHOT0)
OanaHca

bubnuoteka [{OK https://m.edsoo.ru/fb691387

35

DNEeKTPOIN3 PACTBOPOB
Y pacIUIaBOB BEIIECTB

bubnuoteka [{OK https://m.edsoo.ru/93fb97d2

36

Pemenue 3agaa
paanqu,Ix THUIIOB

bubnuoteka [{OK https://m.edsoo.ru/5a859d16

37

Pemenue 3amau
Pa3IMYHBIX TUIIOB

bubmuoreka I{OK https://m.edsoo.ru/5afa265d

38

CI/ICTCMaTI/ISaL[I/IH n

bubmuoreka I{OK https://m.edsoo.ru/c161eb85



https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85

0000111IeHe 3HAHU I10
Teme "XuMHuueckue
peakuun"

39

Konrponbnas padora
o Teme "XuMHuuecKue
peaxkuun"

bubnmoreka [{OK https://m.edsoo.ru/a8a0a930

40

ITonoxenue
HEMETAJIJIOB B
ITepuoanueckoit
CHCTEME XMMHUYCCKUX
sneMeHToB /[. H.
Mennesneesa u
O0COOEHHOCTH CTPOCHUS
UX aTOMOB.
du3nyeckue CBOMCTBA
HEMETAJIJIOB

bubnmuoteka I{OK https://m.edsoo.ru/8ca2dcad

41

Amnotponus
HEMETaJIoB (Ha
puMepe KUCIopoja,
cepsl, hochopa u
yriiepojia)

bubnuoteka [{OK https://m.edsoo.ru/ef92c91c

42

Bonopoa: nonydenue,
¢buznueckue u
XUMHYECKHE CBOMCTBA.
IM'aapuast

bubnuoteka [{OK https://m.edsoo.ru/0aa8f613

43

["anoreHsr:
HaXx0XICHHE B

bubnuoteka [{OK https://m.edsoo.ru/4e223795



https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795

PHUPOJIC, CIIOCOOBI
MOJTyYeHUS,
buzndeckue u
XUMHYECKHE CBOMCTBA

44

["anoreHoBO1OpPOIBL.
Baxwuerimue
KHCIJIOPOJCOAECpKALINE
COEIMHEHUS TAJIOT€HOB

bubnmoreka [{OK https://m.edsoo.ru/6b3255e6

45

JlaGoparopHsble u
MPOMBIIIUICHHBIE
CIOCOOBI OyYeHUs
rajoreHoB.
[Ipumenenue
rajioreHoB U UX
COCIMHEHU I

bubmuoreka [{OK https://m.edsoo.ru/6971aca4

46

[TpakTnueckas padora
Ne 4. Pemenue
AKCIIEPUMEHTAIbHBIX
3aJ1a4 10 TeME
"T"anoreusr"

bubmuoteka [{OK https://m.edsoo.ru/8b26fecd

47

Kucnopon:
nabopaTopHbIe U
IPOMBITIIJICHHBIE
CIOCOOBI TOTy4YEeHUS,
buznueckue u
XUMHYECKHE CBOMCTBA.
O3oH. [Ipumenenune

bubnuoteka [JOK https://m.edsoo.ru/c8abc36a



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a

KHCJIOpOJa U O30Ha

48

OKcubl ¥ IEPOKCHIBI

bu6mmoreka LIOK https://m.edsoo.ru/5¢8816a0

49

Penrenue 3amau
Pa3IMYHBIX THUITOB

bu6mmoreka LIOK https://m.edsoo.ru/2b6d8b4b

50

Cepa: Hax0XJIeHHE B
PUPOJIE, CIIOCOOBI
HOJTyYCHUS,
buzndeckue u
XUMHYECKHE CBOMCTBA

bu6mmoreka LIOK https://m.edsoo.ru/46afael6

51

CepoBojopos,
CynbhuIbI

bubmuoreka LIOK https://m.edsoo.ru/7c875999

52

Kucnoponcoaep:xamne
COEJIMHEHUS CEPHI.
Oco0OeHHOCTH CBOICTB
CEPHOI KUCIIOTHI

bubnuoteka LJOK https://m.edsoo.ru/8cfa2548

53

[TpakTnueckas padota
Ne 5. Pemienne
HKCIEPUMEHTATbHBIX
3anad o teme "Cepa n
e€ coequHEeHM"

bubmuoreka [{OK https://m.edsoo.ru/Oafb05e4

54

A30T: HaXOXIECHUE B
HOpUpPOJE, CIIOCOOBI
HOJy4eHus,
dusnueckue u
XUMHUYECKHE CBOMCTBA.
AMMUaK, HUTPUJIBI

bubmuoreka [{OK https://m.edsoo.ru/badd2255



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255

55

Kucnopoacoaep:xaine
COCIMHEHMS a30Ta.
OCo0EHHOCTH CBOMCTB
a30THOM KHCJIOTBI

bubnmoreka [{OK https://m.edsoo.ru/e2965afe

56

IIpumenenue azora u
€ro COeAMHEHU M.
A3oTHBIE Yy10OpEeHUs

bubnmoreka [{OK https://m.edsoo.ru/129f5059

57

docdop: HAXOKAECHUE
B IIPHPOJIC, CIIOCOOBI
HOJTyYEHUS,
buzndeckue u
XUMHYECKHE CBOWMCTBA.
®dochuas u hochun

bubmuoreka [{OK https://m.edsoo.ru/9a6b43ec

58

Oxkcunst pocdopa,
dochopcoaepxamue
kucioTel. Conun
dbocdopHOIi KHCTOTHI

bubmuoreka [{OK https://m.edsoo.ru/c7a2d429

59

[Tpumenenue dpochopa
Y €r0 COCIMHEHUN.
docdopHble
ynoopeHus

bubmuoreka [{OK https://m.edsoo.ru/a218070a

60

[TpakTuueckas pabota
Ne 6. Pemenue
HKCIIEPUMEHTAIIbHBIX
3a1a4 1mo teMe "A30T u
dochop u ux
coenuHenus"

bubmuoreka I{OK https://m.edsoo.ru/8175ac3f



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f

61

Yraepoa: HaX0KICHUE
B IIPUPOJIC,
AIOTPOITHBIE
MoaAu(HUKAIIH;
buzndeckue u
XUMHYECKHE CBOMCTBA,
MPUMEHEHUE

bu6mmoreka LIOK https://m.edsoo.ru/1eb19f9e

62

Oxkcua yrinepona(ll),
okcua yraepoaa(lVv),
yroJjibHasi KUCIOTa 1 e€
COJH

bubnmuoteka [{OK https://m.edsoo.ru/dba58adf

63

Pemenne 3agau
Pa3JIMYHBIX TUIIOB

bubmuoreka [{OK https://m.edsoo.ru/6029b609

64

Kpemnuit: HaxoxaeHue
B IIPUPOJIE, CIIOCOOBI
HOJIy4eHus,
¢duznueckue u
XMMHUYECKHE CBOMCTBA

bubmuoteka [{OK https://m.edsoo.ru/143558ab

65

Oxkcun kpemuaus(1V),
KpEeMHHUEBas KUCIIOTa,
CUJIMKATBI

bubmuoreka [{OK https://m.edsoo.ru/3170e7bl

66

[IpumeHeHne KpeMHUs
U €0 COCTMHEHUM.
CrexJio, ero
MOJIyYeHHUE, BUAbI
CcTeKa

bu6mmoreka [IOK
https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru/582
3cefb



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0

67

Pemenue 3amau
pa3.HI/I‘-IHBIX TUIIOB

bubnmoreka [{OK https://m.edsoo.ru/b624f801

68

CucreMarusaius u
0000111IeHe 3HAHU I10
teme "Hemeramisr"

bubnmoreka [{OK https://m.edsoo.ru/6e864db5

69

KoHnTtposbHas padota
o teme "Hemeramisr"

bubnmoreka [{OK https://m.edsoo.ru/d0484c76

70

AHanu3 pe3ynbTaToB
KOHTPOJIbHOUM paboThI,
KOPPEKILHSI OIIHOOK

bubmuoteka [{OK https://m.edsoo.ru/2b7e9510

71

ITosokeHHEe METAIIIIOB
B [lepuoanueckoi
CHCTEME XUMHYECKUX
3JIEMECHTOB.
OcobeHHoCcTH
CTPOCHHUS JIEKTPOHHBIX
000JI0YEeK aTOMOB
METaJI0B

bubnuoteka LJOK https://m.edsoo.ru/9839c16¢c

72

OO6mme puznueckue
CBOICTBa METAJLJIOB.
IIpuMeHeHne MeTauioB
B OBITY U TEXHUKE

bubnuoteka [JOK https://m.edsoo.ru/51dac9d3

73

CnnaBbl METAIIIOB.
Koppo3sus metamios

bubnuoteka [{OK https://m.edsoo.ru/42b872e3

74

Pemenue 3amau
Pa3INYHBIX THUIIOB

bubnuoteka [{OK https://m.edsoo.ru/e3de37b6



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

75

DIEKTPOXUMUYECKUI
P HAIPSKEHUN
MeTaisioB. O6mue
CIOCOOBI OTyYeHUs
METaJIJIOB

bu6mmoreka LIOK https://m.edsoo.ru/94eb377a

76

Ob6mas
XapaKTepUCTHKA
MeTaiioB [A-rpynmbl
ITepuoanueckoit
CUCTEMbl XMMHYECKUX
anemeHToB. Harpuii n
KaJIM: TTOJTyYEHHE,
¢duznueckue u
XUMHYECKHE CBOMCTBA,
MPUMEHEHUE TTPOCTHIX
BEIIECTB U UX
COEIMHEHU I

bubnuoteka [JOK https://m.edsoo.ru/e12c26b3

77

Ob6mmas
XapaKTepUCTHKA
MmeTaios [IA-rpyniel
Ilepuoauueckoit
CUCTEMBI XUMUUYECKHUX
2JIeMEeHTOB. Marnuii u
KQJIBLIWI: TTOJIyYEHHUe,
buznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE MTPOCTHIX

bubmuoreka [{OK https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0

BCIICCTB U UX
COEeIUHEHUI

78

JKécTtkocTh BOILI U
CIIOCOOEI €€
YCTpaHEHUS

bubnmoreka [{OK https://m.edsoo.ru/c74bfae9d

79

AJTIOMUHMI:
MOJIy4eHHeE,
¢duznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

bubnuoteka L{OK https://m.edsoo.ru/0e79b266

80

AmdoTepHbIe CBOICTBa
OKCH/JIa M THIIPOKCH/IA
QITIOMUHUS,
THJIPOKCOKOMIUIEKCHI
ATIOMHHUS, UX
pUMEHEHHE

bubnuoteka LHOK https://m.edsoo.ru/5d12d318

81

Pemenue 3agau
paanqu,Ix THUIIOB

82

[TpakTrueckas padota
Ne 7. Pemenue
AKCTIEPUMEHTAIbHBIX
3aJa4 10 TeMe
"MeTannsl T1aBHBIX
noarpynm”

bubnuoteka [{OK https://m.edsoo.ru/27a4af43

83

OO0masa
XapaKTEePUCTHKA

bubmuoteka [IOK https://m.edsoo.ru/610d7431



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

METAaJLJIOB MOOOYHBIX
noarpynn (b-rpymnm)
ITepuoanueckoit
CHCTEMBI XMMUYECKHX
2JIEMEHTOB

84

duznueckue u
XMMHYECKHE CBOMCTBA
XpoMa U €ro
COCJIMHEHU I, UX
MIPUMEHEHHUE

bu6mmoreka LIOK https://m.edso0o.ru/9911bef3

85

Baxueiinine
COCJIMHEHMSI MapraHiia.
ITepmanranat kayius,
€ro OKHCIIUTEILHBIC
CBOMCTBaA

bubmuoreka [{OK https://m.edsoo.ru/039d69c8

86

dusznueckue u
XHUMHUYECKHE CBONCTBA
JKene3a v €ro
COCTUHEHUH.
[Tonyuenue u
MIPUMEHEHHUE CIIABOB
)Kenesa

bu6mmoreka LIOK https://m.edsoo.ru/1b7f8741

87

duznueckue
XUMHYSCKHE CBOMCTBA
MEIH U €€ COSIMHCHUM,
WX TIPUMECHEHHUE

bubmuoreka [{OK https://m.edsoo.ru/2bc0f954

88

duznueckue n

bubnuoteka [{OK https://m.edsoo.ru/b1f2beal



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1

XUMHYECKHE CBOMCTBA
IIMHKA U €ro
COE€IUHEHMH, NX
MIpUMEHEHHE.

' ApOKCOKOMITIIEKCHI
LIMHKA

89

[IpakTrueckas padota
Ne 8. Pemenue
AKCTICPUMEHTATBHBIX
3a7a4 10 TEME
"MeTamibl T000YHBIX
noarpynmn"

bubmuoreka [{OK https://m.edsoo.ru/a6e352ea

90

Pemenne 3agau
Pa3JIMYHBIX TUIIOB

bubmuoreka [{OK https://m.edsoo.ru/a8b83d83

91

O06o061IEHNE U
CHCTEMAaTHU3aLlH
M3YYEHHOTO MaTepuaa
mo TeMme "MeTamibr"

bubmuoreka [{OK https://m.edsoo.ru/e91fe975

92

KonTponbnas pabota
o teme "Meramip"

bubmuoreka [{OK https://m.edsoo.ru/83f63ea3

93

AHanu3 pe3yinbTaToB
KOHTPOJIbHOH paboThI,
KOPPEKIHs OMUO0K

bubmuoteka [{OK https://m.edsoo.ru/9ebff2fd

94

Ponp xumuu B
o0ecrieueHnn
YCTOMUYMBOTO pPa3BUTHUSA

bubnuoteka [{OK https://m.edsoo.ru/080fe1f0



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

4eJI0BEYECTBA.
IlonsiTHE O HAYYHBIX
METOJIaX UCCIIEIOBaHUS
BELICCTB

95

HayuHnble npuHIUIIBL
OpraHu3aluu
XHUMHYECKOTO
MIPOU3BOCTBA.
[IpombInieHHBIE
CIOCOOBI OMyYeHUs
Ba)XKHEUIIINX BEIIECTB

bu6mmoreka LIOK https://m.edsoo.ru/2e45a44f

96

XHUMHYECKOE
3arpsA3HEeHUE
OKpY’Karollle cpepl U
€ro MOCJICICTBUS

bubmuoreka [{OK https://m.edsoo.ru/9f11bf51

97

XUMHS U 3J0POBbE
YyenoBeKa.
JlekapCTBEHHBIC
cpezcTBa

bubmuoreka [{OK https://m.edsoo.ru/a6552721

98

Xumus numu. Poab
XHMHUH B 00eCIIeYeHNH
MUIIEBOM
0€e30IacHOCTH

bubmuoreka [{OK https://m.edsoo.ru/1f7b5bd2

99

Kocmernueckue u
napQroMepHbIe
cpencrsa. beitoBas
XUMHS

bubmuoreka I{OK https://m.edsoo.ru/da42d5a9



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9

100

XuMus B
CTPOUTEIHCTBE.
Baxneimme
CTPOUTEIbHBIE U
KOHCTPYKIIMOHHbIE
MaTepUalIbl

bu6mmoreka LIOK https://m.edso0o.ru/61e69003

101

XHMHUS B CEITBCKOM
XO03sHCTBE.
Opranunueckue u
MUHEpaJIbHBIC
yano0peHus

bubmuoteka [{OK https://m.edsoo.ru/fd39587d

102

Cucremaruzanus u
000011IeHrE 3HAHU 110
TEME

bubmuoteka [{OK https://m.edsoo.ru/db979c¢70

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

102



https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




HHPOBEPSEMBIE HA EI'D 10 XUMHWU TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kox npoBepsiemoro IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHHUS OCH(
TpedoBaHus NMPOrpamMMbl CpeIHero oo0uero 06pa3oBaHus

1 BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKUX 3HaHI/II71, KOTOpasa BKIOYaACT:

OCHOBOIIOJIATAIOIIHE TOHATHS (XMMHUYECKUIl JJIEMEHT, aTOM, H30TOIIbI, JJ1e
p-, d-2JIeKTpOHHBIC OpOUTAIM aTOMOB, OCHOBHOE M BO30YKIEHHOE COCT:
BQJICHTHOCTb, AJICKTPOOTPHULIATEIILHOCTD, CTEIIEHb OKHCICHHS, XUMUYCCKast
CBsI3M), THOpPHIM3AlMsS AaTOMHBIX OpOMTalel, KPHCTAUTMYECKas Penié]
MOJISIDHBIE  00BEM, MOJSIpHAs KOHLGHTpAIMs, PacTBOPbl (MCTHHHI
KPUCTAIIOTUIPATHI, YIJICPOAHbIH CKeJleT, (QYHKIMOHAIIbHAS TPYINa, paj
dopmyna, uzomepus (CTpyKTypHas, reomerpuyeckas (LUC-, TPAHCHU30M
TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOA- M a30TCOACPIXKAIINEC COCIHHCH)
BeecTBa (YIiaeBObl, KHUPbI, OCJKH), MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
COCIMHEHHS, KPEKHHT, PHU()OPMHUHT, THIIBI XUMHUYECKHX PEAKIHN (OKHC)
9K30- U OHIOTEPMHUYECKHE, PEaKIMd HOHHOrO OOMEHa, TOMO- H I
HEOOpaTUMBbIE), PACTBOP, DICKTPOJUTHL, HEIJICKTPOIHUTHI, IICKTPOIUTUY
JICCOLIMAIINY, OKUCIHTENb, BOCCTAHOBUTENb, JIEKTPOIIU3, CKOPOCTh XUMF
paBHOBECHE)

11

TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOIO CTPOEHHUSI OPraHMYECKUX B
ANEKTPOJIUTHYECKON qucconnanuu, Ilepuoanuecknii 3akon [1.1. Menaenee
1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33pPEHYECKHE

MNOHUMaHHA MNPUYUHHOCTU M CHUCTCMHOCTH XHUMHWYCCKUX SIBJ'IGHI/II\/'I, COL
CTPOCHUH BEIIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJIIPHOM YPO

NpEACTaBJICHHUA O MCXAaHU3MaAX XUMHYCCKUX peaKuHﬁ, TECPpMOANHA
3aKOHOMCPHOCTIX UX NPOTCKAHUS, O XUMHUYCCKOM PABHOBCCHU, NUCIICPCHDI

13

14 (akTOMOTUYECKHE CBEACHUS O CBOWCTBAaX, COCTAaBE, IOJYyYCHUH U

BaYKHEHIIIIX HCOPTaHNYCCKUX U OPTraHNYCCKUX BEIICCTB B 6BITy W IIPpaKTHYC

06H_[I/Ie HAaYYHBIC NPUHOUIIBI XUMUYCCKOTO IMPOHU3BOACTBA (Ha IIpUMEPC IIj

1.5
aMMMaKa, METaHoJIa, nepepaboTKu HeTH)

2 CdopMHpOBaHHOCTh YMEHUH BBISBIISTH:

21 XapaKTECPHBIC MPU3HAKH U B3aUMOCBA3b U3YYCHHBIX HOHSITI/II\/'I, IMPUMCHSATD C(

OIMMCAHUU CTPOCHUA U CBOICTB HCOPraHMYCCKUX U OPraHNYCCKHUX BCUICCTB

B3aMMOCBS3b XHMHUYECKUX 3HAHMH C MHOHITUAMHM U MMPEACTABIICHUAMU [

2.2
OCO3HAHHOT'O IIOHUMAaHUS U 00BbICHCHUS CYIITHOCTHU MAaTCPHUAJIBHOI'O CAUHCT

3 CdopMUpoOBaHHOCTH YMEHHUS UCIIOIB30BATh.




HaMMCHOBaHUs XUMHNYCCKHUX COCI[I/IHCHI/Iﬁ MECXKAYHAPOAHOI'0 COKO3a TCOPET]

3.1 U TPUBHAJIbHBIC HA3BaHUS BELIECTB, OTHOCALIMXCS K H3Y4YEHHBIM
HEOPraHMYeCKUX COCTUHEHUN
3.9 XMMUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHS (OPMYJI HEOPraHUYECKUX
' CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) GOPMYI OpraHu
4 ChopMupoBaHHOCTH YMEHUS KIacCUPUIIPOBATS:
41 HEOPraHWYECKHE BEIECTBA, CAMOCTOATENIHHO BBIOMPAaTh OCHOBAaHUS U K
' M3y4aeMbIX XMMHUYECKUX 00BEKTOB
42 OpraHMYecKHe BEILECTBA, CAMOCTOSITEIbHO BBIOMpATh OCHOBaHUS M K|
' M3y4aeMbIX XMMUYECKUX 0OBEKTOB
43 IO pa3IMYHbIM TNpHU3HAKaM (YUCIy M COCTaBY PpEArupyrolIUX BEIIECTB,
' U3MEHEHUIO CTENICHEeH OKHUCIICHUS SIEMEHTOB, OOPAaTUMOCTH PEAKIMHU, YIACTHUI
ChopMupoBaHHOCTH YMEHHUSI XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHY
5 BO30Y)XIEHHOM COCTOSTHMH) ¥ MOHOB XMMHUYECKUX AJIEMEHTOB 1 — 4 mepuc
.. MenneneeBa 1 UX BAJICHTHbIE BO3MOKHOCTH, UCIIOJIB3YS IIOHATHUSA S-,
HSHEPreTUUECKUE YPOBHU
5 ChopMupoBaHHOCTh YMEHUSI OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOY
00pa3yeMbIX MU COEIMHEHHH 0 IeproJiaM U rpyInam
7 ChopMupOBaHHOCTh YMEHHUS COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKIIUN
71 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA IOCPEICTBOM COCTaBJICHHUS
' peaximi
79 YpaBHEHHUS peaklui pa3InYHbIX THUIIOB; MOJIHBIE U COKPAILEHHBIE YpaBHEE
' YUUTBIBAs YCIOBHSI, TPU KOTOPBIX ATH peakluu UAYT 10 KOHIIA
73 peakuMii TUAPONIN3a, PeakUUid KOMIUIEKCOOOpa3oBaHUsS (Ha HpHUMeEpe T
' QITFOMUHU )
8 ChopMupoBaHHOCTh YMEHHUS IOATBEPXKIATh:
Ha KOHKPETHBIX IpUMepax XapakTep 3aBUCUMOCTH PEAKIIMOHHOMN
8.1 COEJMHEHUHN OT KpaTHOCTH W THUIIA KOBAJEHTHOM CBS3U (G- U M-CBS3M),
' IpYII aTOMOB B MOJIEKYJIaX, a TaKXkKe OT 0COOEHHOCTEN pean3aliuy pasiimt
peakuui
8.2 XapaKTepHble XMMHUYECKHWE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU 3!
' YpaBHEHUN XMUMHUUYECKUX PEAKIUH
ChopMupoBaHHOCTh YMEHHUS XapaKTEPU30BaTh COCTAB U BaXKHEHIIINE CBOMC
9 K OIpenenéHHbIM KJlaccaM M IpylIaM COE€IUHEHHWH (TPOCTHIE BEIIECTBA.
YIII€BOAOPOABI, IPOCThIE F3(UPBI, CIUPTHI, (PEHOIIBI, ANbACTUIbI, KETOHBI, K:
3(UPBI, )KUPBI, YTIEBOJIbl, AMUHBI, AaMUHOKHUCIIOTHI, OEIIKN)
10 CdopmMupoBaHHOCTH YMEHHUSI IPOBOUTH PACUETHI IO XUMHUECKUM (popMyI
PEaKIHi C UCTIOIB30BAHNEM (PU3MUECKUX BEJINYHNH:
10.1 Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMHU, €CIH OTHO 1




BUJIC PAcTBOpa C OMpPEICIEHHON MacCOBOM JI0JIei PacTBOPEHHOTO BEIICCTE
MIPUMECH )

10.2

MacCOBOM MJIM O0BEMHOM JT0JIH, BBIXO/1a MMPOIYKTA PEAKIIHH

10.3

TEIIOBOTO 3 deKTa peaKiuii

10.4

00BEMHEBIX OTHOIIECHHUH ra30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOU (POpPMYITBI BEliecTBa

11

Binanenue cucremoil 3HaHUMM O METOJAX HAYYHOrO IO3HAHUA SIBJICHUY
€CTECTBEHHBIX HayKaX W YMEHHE NPHUMEHSTh OTH 3HAHUS TPH OKCIE
BEIISCTB M 11 OOBICHEHHS XMMHUUYECKMX SBJICHHM, HUMEIOIIUX MECT
JIeITEIIbHOCTH YeJIOBEKA U B IIOBCETHEBHOM KU3HU

12

CopMupoBaHHOCTh YMEHHUSI MPUMEHSTH (HUCIIOJIb30BATh) 3HAHUS O COCTE
AKCIIEPUMEHTAILHOM TMPOBEPKH TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCT
peaKiuii U TMPOrHO3MPOBAHUS BO3MOXHOCTEH MX OCYILECTBICHHS; CHUCTEN
OOBSICHEHUS! W TPOTHO3UPOBAHUS SIBICHUN, MMEIONIMX E€CTECTBEHHOHAYY
IPaMOTHBIX PEIICHUN TPOOJIEM B CUTYaAIIMAX, CBSI3aHHBIX C XUMUEH

13

CdopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHUN
M3YYEHHUE CBOWCTB HEOPTaHWYECKUX U OPraHMYECKHUX BEIECTB, KaueCTBEl
pa3IMYHBIX KJIACCOB M KHCIOPOACOAEPIKAIIUX OPraHMYECKHX BEIIECTB, |
3aJa4 MO PACIO3HABAHUIO HEOPraHMYECKUX W OPraHWYeCKUX BeIIeC
Oe3omacHOro oOpalleHHss ¢ BeleCTBaMU U J1a0OPAaTOPHBIM 00OPYIOB:
UCCIIC/IOBaHMS; TMPEACTABIATh B pazauMuHOM (opMe pe3ynbTaThl 3KCI
OILICHUBATh UX IOCTOBEPHOCTH

14

CdopMHpPOBaHHOCTh YMEHMS OCYILECTBIISATh LIE€JIEHANIPABICHHBIN MOMCK
pa3IMYHbIX UCTOYHMKAX (Hay4yHasi U y4yeOHO-Hay4yHas JUTeparypa, Cpe/iCTB
WuTepHer u apyrue), KpUTUYECKH aHAJIU3UPOBATh XWMHUYECKYIO HH(OP)
MCIOJIb30BaTh B COOTBETCTBUH C ITOCTABJIEHHOMN yueOHOH 3a1aueit

15

ChopMHpPOBaHHOCTh YMEHHUSI HPOTHO3UPOBATH, AHAIU3UPOBATH U OLICHUE
HKOJIOTMYECKOW Oe30MacHOCTH TMOCIEACTBUIA OBITOBOW M IMPOM3BOICTBEE
CBSI3aHHOM C mepepaboTKOM BelecTB; cOPMUPOBAHHOCTh YMEHUI OCO3HAB
JKUBBIC OpPraHM3Mbl OINPENEIEHHBIX BELIECTB, IMOHMMAas CMBICH IOKa3aT
KOHLIEHTpALlMM, U TOSCHATh HAa TNPHUMEPax CIOCOObl YMEHBIIEHHS U I
BO3CHCTBUS HA OPraHU3M Y€JI0BEKa




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'D 11O XUMHNHU
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Teopernyeckne OCHOBBI XUMUU
Crpoenue BemiectBa. CoBpeMeHHasi MOJIENb CTPOEHHUsI aroma. PacmpeneneHue 3JieK?
11 ypoBHsM. Kiaccupukanus XUMAYECKUX d1eMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTH
’ p-, d-3nemenToB). OCHOBHOE U BO30YKIEHHOE COCTOSIHUSL ATOMOB. DJIEKTPOHHAS KOHY
AJIEKTPOHBI
Ilepuonuueckas cucrema xumuueckux 3mneMeHToB J[.1. Menaeneera. ®u3nyueckuili CMb
12 J.1. Menneneena. [IppuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U MX
' rpymnmnaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COE
Y TUJIPOKCUJIOB
1.3 BanenTHocTh. DneKTpooTpUIIaTEeIbHOCTh. CTENEeHb OKUCICHUS
Buapl xuMuyeckod cBsi3u (KOBaJICHTHAsl, MOHHAS, METAIMYECKAs, BOJOPOJHAS) U M
14 MexMonekyiapHble  B3auUMOJEHCTBHs. BemiectBa MOJEKYJISIPHOTO UM HEMOJIEKY!
KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIMA KPUCTAIIINYECKO]
15 Xumnueckas peakuus. Kimaccupukanisi XMMHUYECKUX Peakinii B HEOPraHUIECKOH U O
' COXpPaHCHHSI MACChl BEIIECTB
1.6 CKOpOoCTh peakinu, e€ 3aBUCUMOCTh OT Pa3IuYHbIX (PaKTOPOB
1.7 TennoBsie 2 hekTh XUMHUYeCKUX peakiuii. TepMoXxuMuiecKke ypaBHEHUS
18 OOpaTtumble peaknuu. XUMHYECKOe paBHOBecHe. DaKTOPhI, BIHUSIONINE HA COCTOSHHUC
' [Tpunanun Jle Hlarense
19 OnektponuTrueckas auccoruanus. CuiabHbIe U cnadbie dJeKTpouThl. Cpesia BOIHBIX |
' HeWTpanbHasi, menounas. CTeneHs aqucconuanuu. Peakiiun noHHOTO 0OMeHa
1.10 I'unponus coneit. Monnoe npoussenenue Boabl. Bogoponusiil nokaszarens (pH) pactsop
111 CriocoObl  BBIPOKEHUSI KOHIICHTPAIIMM PACTBOPOB: MaccoBas JOJiI PacTBOPEHH
' KoHIIeHTpanus. HachlieHHbIe 1 HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpurcTasic
112 OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBeeHne BEmecTB B cpefax ¢ pa3HEk
' AJIEKTPOHHOTO OajaHca
1.13 DNEeKTPOIM3 PACTBOPOB M PACIIABOB COJICH
2 OCHOBBI HEOPTAaHUYECKON XUMUHU
2.1 Knaccudukanms Heoprannaeckux coequHennii. HomeHkatypa HeopraHmueCKux Belec
99 XWMHYECKHE CBOMCTBA BAXKHEHIIIMX METAJJIOB (HATPUN, KM, KATBITUH, MAaTHHH, aJTfO}
' MeJb) ¥ uX coequHeHui. O0mue crocoObl MOJYYeHHS METANIOB
53 XUMHUYECKHE CBOMCTBA BKHEHIIMX HEMETAJIOB (TaJOreHOB, cephl, a3ota, ¢ocdopa,

COE€TMHEHUI (OKCI/I,Z[OB, KHCJIOPOACOACPIKAINX KUCIIOT, BOOOPOAHBIX COC,[[I/IHCHI/Iﬁ)




2.4

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IPUHAMJICIKAIINX K pa3JIMYHbIM KJIaCcCal

2.5

#H#HPartH## nenTruKaus HeOpraHMYeCKuX coenHeHni. KauecTBeHHbIC peakiiuy Ha |
Y MOHBI

OCHOBBI OPraHMYECKON XUMUU

3.1

OCHOBHBIE ITOJIOKEHUSI TEOPUH XMMHUECKOTO CTPOEHUSI OPraHUYECKUX COSAUHEHUN A
CKEJIET OpraHM4YecKOM MOJeKynbl. KpaTHOCTh XMMHMUYECKOW CBSI3H. S- U P-CBA3HU. Sf
opOuTaneii aTOMOB yriiepoAa. 3aBHCHMOCTh CBOICTB BEIIECTB OT XHMMHYECKOTO CTp
I'omonornueckuii psa. Mzomepus u nzomepsl

3.2

[Tonsatue o pyHkumMoHanbHOH rpymme. OpueHTaoHHbIe 3P PEKTH 3aMecTUTENCH

3.3

Hpe,[[CTaBJ'IeHI/IC () KJ'IaCCI/I(I)I/IKaI_[I/II/I OpraHHU4YCCKUX BCHICCTB. HOMGHKHaTypa C
(CI/ICTeMaTI/I‘IeCKaH) W TPUBHUAJIbHBIC HA3BAHU Ba)KHEHIITNX HpeHCTaBHTeHCﬁ KJIaCCOB Op.

3.4

CBOOOTHOpAIMKATBHBIA W HMOHHBIM MEXaHU3MbI peakinuu. [loHATHE O HyKJIeouie
MapxkosnukoBa. [IpaBuo 3aiinieBa

3.5

AnkaHpl. XMMHMYECKHE CBOMCTBA aJKaHOB: rajJorcHupoBaHuC, JACTUAPHUPOBAHUC,
KPCKUHI', U30MCPpH3alHs, I'OPCHUC. HOHy‘IGHI/Ie AJIKaHOB. L[HKJ'IO&J'IKaHBI. CHCI_II/I(l)I/IKi
MaJIbIM pa3MCpOM IUKIJIA. Peakuuu MMPUCOCIMHCHUA U PAJUKAJIBHOT'O 3aMCIICHU A

3.6

Ankenpl.  XUMHYECKME  CBOMCTBa:  peakUuu  NPUCOECIUHEHUS  (raJloreHu
TUIpOTaJIOr€HUPOBaHKE, TUApATALs), TOPEHUs, OKUCIEHUS U nosuMmepusanuu.[Ipome
CTIIOCOOBI OJTYYEHHUS ATKEHOB

3.7

AJ'IKa,I[I/IeHbI. XHWMHUYECKHE CBOMCTBA ajIKaJHuCHOB: peakuuu MpUCOCANUHCHUS (FI/II[pI/Ip
TOpCHU U TOJIMMCPU3aAlNU. HOJ'Iy‘leHI/IC AJIKaAUCHOB

3.8

AnkuHbl. XHWMHUYECKHE CBOMCTBA: pEaKIMH TNPUCOSAUHEHUs (TaJIOTeHUPOBAHHE, T
TUAPOTAIOTCHUPOBAHKE) KaK CIIOCO0 MOJYUECHHS TTOJIMMEPOB U JIPYTUX MOJIE3HBIX MPOJT
l'openue aneTuneHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJISl CBAPKHU U Pe
aneTuiIeHa

3.9

ApeHLI. XuMH4yecKue CBOMcTBa OeH30a: pCaKknunn SHCKTpO(l)I/IJ'ILHOFO 3aMCIICHUS, TP
raJIOFeHI/IpOBaHI/Ie). Peakmus TOpCHUA. OCOOEHHOCTH XHMMHYECKHX CBOHCTB TOJ
OCOOECHHOCTH XHUMHUYECKUX CBOWCTB CTHUPOJIA. HOJ’II/IMepI/ISaHI/IH CTHUpOJIA. CnocoObl
ApOMATHYCCKUX YIJI€CBOAOPOAOB

3.10

Cruptsl. IIpeaenbHbie 0JHOATOMHBIE CIUPTHL. XUMHUYECKHE CBOMCTBA: B3aMMOJAECHCT
YCTAaHOBJICHUS] HAJTUYHS THIPOKCOTPYIIIHBI, C TAJIOTEHOBOIOPOIaMHU KaK CIIOCO0 TOJTydeE
U MEXMOJEKyspHas neruapatanus. Peakumsi ropenus. [lomydenue sTaHona: pea
ruapaTanys STHIeHa. DTHWICHIJIMKOJIb U TJIMIEPUH KaK MPEACTABUTENH MPEIETbHBIX MH:

3.11

®deno. XuMHUUYECKHE CBOMCTBA (heHoa (peakiny ¢ HaTpUeM, THIIPOKCHIOM HATPHUs, OPC

3.12

AJ'II))I@FI/IHBI. XUMHYECKHE CBOHCTBA MNpEACIIBHBIX aJIbACTUA0B: THUAPUPOBAHHEC, F
KapOOHWJIBHYIO TPYIITY (peakiusi «CepeOpsSHOTO 3epKajiay, B3aUMOJICUCTBUE C THAPOKC
MNpEACIIBHBIX AJBACTUAOB: OKHCIICHHE CIIMPTOB, rUapaTanuda alncTHIICHA. AHGTOH K¢
OCOOEHHOCTH peaKIIui OKMCIICHUS alleTOHA

3.13

Kap6oHoBbIE KUCIIOTHI. XUMHUYECKHE CBOWCTBA IMpPENEIbHBIX OJIHOOCHOBHBIX KapOOHC




XHMHYECKHX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI. HOJ'Iy‘IeHI/IC IpeaAcIIbHBIX OJHOOCHOI
OKHCJICHHUEC QaJIKAHOB, aJIKCHOB, IICPBUYHLIX CIHUPTOB, aJIbACTHI0B. Bricmme Ip¢e,
Kap6OHOBBIe KHCJIOTBI

3.14

Crnoxuble 3¢upbl U kupbl. CrocoObl MoMy4YeHHs CIOXHBIX 3(upoB. OOGpaTUMOCT
[IpumeHeHHne CIOXKHBIX (PHUPOB B MUIICBOM U MAapPIOMEPHON MPOMBIIUIEHHOCTH.
TJIMIEpUHA ¥ BBICIINX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA JKUPOB: TUAPUPOBE
WIA OMBUICHUE, KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOMYYEHHUsI COJIH BBICIINX Kap(
COJIM BBICITMX KapOOHOBBIX KHCIIOT

3.15

XUMUYECKHE CBOWMCTBA IIIOKO3bI: PEAKIHMU C YYaCTUEM CIHPTOBBIX U allbJETUJHOI
Opoxxenue. llpuMeHeHue TIIOKO3bI, €€ 3HAUEHHE B >KU3HENEATEIBHOCTH OPTaHU3N
MaibTOo3a. BoccTaHapnuBarolye U HEBOCCTaHABIUBAIOLIUE qucaxapuabl. [ uaponus3 au
Kpaxmal, riukoreH. CTpoeHHe MaKpOMOJEKyNl Kpaxmajia, TIUKOT€Ha M IEJUTIOJO0
Kpaxmalia M UEJUII0J03bl. XHUMUYECKHE CBOMCTBA Kpaxmala: THUIPOJIHN3, KayecTB
XUMUYECKHE CBOMCTBA IEJUIIOJIO3bI: THAPOIU3, MONydeHHue 3(GUPOB LEIUTHON03bI. 1
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMHHBI. AMHUHBI KaK OpPraHWYeCKHE OCHOBAaHMUS: PEaKLUHU C BOJIOH, KUCIOTaMH, pear
MPEICTAaBUTENb APOMATUYECKUX AMUHOB. XMMUYECKUE CBOMCTBA AaHUJIMHA: B3aUMOJEHC
BOJIOM, OKucieHue. [lonydyeHne aMHMHOB QJIKWIMPOBAHMEM aMMHAKa M BOCCTAHOBI
YIJIEBOJIOPOJOB

3.17

AMHMHOKHCIOTBI U OeNKH. AMHHOKUCIOTHI Kak aM(OTEepHBIE OpraHUYECKHUe
aMMHOKHUCIIOTBI, OOpasyromue Oenku. XUMHUECKHEe CBOWCTBA OEIKOB: TUIPOJIU3, [
(1IBeTHBIE) peakIK Ha OeJIKH

3.18

CTpOGHI/IC " CTPYKTYypa MMOJIMMEPOB. 3aBUCHMOCTH CBOMCTB MOJIMMEPOB OT CTPOCHUA M(
MOJIYYCHHS BBICOKOMOJICKYJISIPHBIX COE€TUHECHUM: pCakiuu MOJUMEpU3alui U ITOJHUKC
BOJIOKOH

3.19

#H##Par### nentudukanus opraHnuecKuX CoeAMHEHUI. Perenne skcrnepruMeHTa IbHbIX
OpPTaHWYECKUX BEIIECTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COe)II/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmus B moBceqHeBHOM xu3HU. [IpaBuia 6e30macHoi paboThl ¢ €AKUMU, TOPIOYNMH |
cpeacTBaMH OBITOBOM XUMUU

4.2

XUMHS ¥ 3[0pOBbE. XUMHSI B MEIUIMHE. XUMUSA U CEIIbCKOE XO3SMCTBO. XUMHUS B T
SHEpreTUKa: NPUPOAHbIN U MONYTHBIA HEPTSIHOM rasbl, UX COCTAaB U UcHob30BaHue. Coc
(TpUpOIHBIE UCTOYHUKHU YTIIEBOIOPOJIOB)

4.3

XuMug U dKonorus. XUMHUYECKOE 3arpsA3HEHHUE OKPYXKAlOLIeW Cpeibl U €ro MOCIEAC
noyBkl, aTMochepsl, Giopsl U (payHbl OT XMMHUYECKOTO 3arpsi3HeHus. [Ipobiema oTxo;r
AJbTepHATUBHBIE UCTOYHUKU YHEPTUU

4.4

OO61ue mpecTaBiIeHHs O MPOMBIIIIEHHBIX CIIOCO0aX MOJYUYEHUSI XUMUUYECKHUX BELIECTR
aMMHaKa, cepHOM KkuciotTbl). U€pHas u uBeTrHas Merawnyprus. CTEKIo W CHIII
[IpombinienHast opranndeckas XuMus. CbrIpb€ JUIs1 OPraHMdeCKON MPOMBIIIIIEHHOCTH




5 Hi#Parf### Tunel pacuéTHBIX 3a7a4

51 #H#HPar###PacuéTel Macchl BemecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEl
' OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIINU BEIIECTB

5.2 #H#HPar#t#Pacuérel TeroBoro 3pQexra peakuun

5.3 #H#HPartH##Pacu€Tol 00BEMHBIX OTHOILIEHUH ra30B IPU XUMHUECKHUX PEAKIIHIX

5.4 ###Par###Pacuérel Maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMH, €CITH
' M30BITKE (MMEET IPUMECH )

5.5 HiH#Par#H##Pacu€Tsl MaccoBOM MM 0OBEMHON JJOJIHU BBIX0J1Aa IPOAYKTA PEAKIIUH OT TEOPX

5.6 #H#HPar###Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) POAYKTA PEAKIMH, €CITH O
] pacTBOpa € ONPEAETEHHON MAaCCOBOM J0JIEH paCTBOPEHHOTO BEMIECTBA

5.7 H#HPar#H##Pacu€Tnl ¢ MCTIONB30BAaHUEM MOHATHI «MaccoBas JOJIS», «MOJISIPHASI KOHIIEH]

5.8 #iHPar#H#HaxoxaeHre MOJICKYISIPHON ()OPMYJITBI OPraHMYECKOTO BEIIECTBA 10 €T0 TIIC

OJICMCHTOB, BXOAAIIHUX B €0 COCTAB, WX 1O MPOAYKTAM CrOpaHud
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OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
- O.C. I'abpuensu, @.H. Mackaes, C.1O. Ilonomapen

Xumus 10 krnacc npopuIbHbINA YPOBEHB

JHpoda, Mockgra 2020

- O.C. TI'abpuensn, I'.I'. JIsicoBa

Xumus 10 knacc YriuyOsieHHBIN YPOBEHb

JIpoda, Mockga 2024
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Xumust. Pabouas tetpans 10 kiacc. Mocksa. Jlpoda 2024
METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

- O.C. I'abpuensu, U.I'. OctpoymoB
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Hpoda, Mocksa 2020

- A.C. Kopomienko, A.B. SAurykosa
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[Toypounoe mianupoBanue 1o xumun Kk yueonuky O.C. 'abpuensna 10 kmacc
«3Jk3amen». Mocksa 2021
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