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HOACHUTEJ/IBHASA 3AIIMCKA

Pabouas mporpaMma 1o XuMuu Ha YpOBHE CPEHEr0 00111ero o0pa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeObOBaHUN K pe3ybTaTaMm
OoCBOCHMS (efepalnbHOil  00pa30oBaTEIbHOM MPOTrpaMMbl  CPEIHEro O0OIero
oOpazoBanus(DOII COO0), IIPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoiu denepanuu, peau3yIoImx OCHOBHEIE
oOpazoBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanusi B Poccuiickoii @epepauuu Ha 1nepuon g0 2025 romay
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIyOJIEHHOTO M3yYEHHUs 3aHHMAeT Ba)XHOE MECTO B
CUCTEME eCTECTBEHHO-HayyHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
N3yuenue mnpenmMera, peanuzyeMoe B YCIOBHUSX JTu(D(PEpeHIIMPOBAHHOTO,
npouibHOrOo 00y4YeHusi, TPHU3BaHO O00ECeuuTh 00111e00pa30BaTEeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JIJIs
ajanTay UX K OBICTPO MEHSIOIIUMCS YCJIOBHUSIM JKU3HHU B COIIMYME, a TaKXKe
JUIs  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzaiusX MNpodecCHOHaIbLHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TMPUOPUTETHHIX
JTVCHUTLINH.

B mporpamme mo XMMuM Ha3HAYECHHE MpeaMeTra «XUMHS» MOIydaeT
NoJPOOHYI0O HWHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOIIOJIATAIOIIMMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIEH, COJepKaHusl,
pe3ybTaTOB OOYYEHHS W TPEOOBAHHMM K YPOBHIO MOATOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBIIAIOTCS CJHEAYIOIIUE BBIMOJIHAEMbIE TPOTPAMMON IO
XUMUU QYHKIHUH:

e HMHPOPMALMOHHO-METOINYECKAs, peaTn3alus KOTOPOl oOecreynBaeT
MOJIYYCHHE TPECTABICHUS O IEJSIX, COACpKaHUU, OOIel cTpaTeruu
oOy4eHHs, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEJCTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
ONpEeNICJICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIBHOCTH
U3y4YeHHs] yueOHOTO MaTepuaia, KOJIMUYECTBEHHBIX U KaUeCTBEHHBIX €ro
XapaKTEPUCTHK; TTOJAXO0I0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISL U OIICHKKM 00pa3oBaTENIbHBIX TOCTIXKCHHM O0y4Yaromuxcs B
paMKax WTOTOBOHM aTTecTal B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:

e yCTaHABIWBAET MHBAPHUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00513aTeIbHOE
JUIST U3YYEHHS B paMKaxX OTIEIbHBIX MNpoduiei, mpemycMaTpUBacT
pacrpeneneHue M CTPYKTYpUpPOBAHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e JaéT MPUMEPHOE pacTpeeieHIe YueOHOTO BpEMEHU, PEKOMEHTyEeMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e MpelyiaracT NPUMEPHYIO I0CICI0BATENbHOCTh HM3YYCHHS y4eOHOro
Marepualia ¢ y4€ToM JIOTHUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e Ma€T METOJMYECKYID HWHTEpIpETAlnI0 Ieled ¢ 3a7ay  HU3y4YeHUs
mpeaMeTa Ha YIUIYOJIEHHOM ypOBHE C YYETOM  COBPEMEHHBIX
MPUOPUTETOB B CHCTEME  CpeaHero  olmero  oOpa3oBaHUS,



COZIEpXKATEIbHOM  XapaKTepUCTUKU  IUIAHUPYEMBIX  pe3yJbTaTOB
OCBOCHHMSI OCHOBHOH 00pa3oBaTEIbHOM MPOrpamMMbl CPEAHETO OOIIETO
o0Opa3oBaHusl (JJMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), & TAKXKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUMI
00y4Jaromierocs Mo OCBOSHUIO COJIEPKaHUsI PEMETA.

[To BceM Ha3BaHHBIM MO3ULIMAM B MIPOrpaMMe MO XUMHUHU MPEAYCMOTpEeHa
IPEEeMCTBEHHOCTh € OOY4YEeHHEM XHUMHUHM Ha YPOBHE OCHOBHOTO OOIEro
oOpa3zoBanus. 3a TIpeellaMd YCTAaHOBJICHHOW MPOTpaMMONl 1O XHUMHUHU
00s13aTeNIbHOM  (MHBAapUAHTHOM) COCTAaBJSIONICH  cojepkaHus  y4eOHOro
npeaMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOM
COCTABJISIIOLICH, KOTOpas JIOJDKHA  ONPEAENSIThCS B COOTBETCTBUHM  C
HaIpaBJIeHUEM KOHKPETHOTO Mpodusiss 00y4eHusl.

B cootrBeTcTBUMM ¢ KOHIENTyaidbHbIMU moJoxkeHusMu PI'OC COO o
HA3HAYEHUU TNPEeIMETOB 0a30BOro M YriayOJIEHHOrO YpOBHEH B CHCTEME
muddepeHIupoOBaHHOTO 00yUYeHHs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHUs
XUMHUSI HA YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaIpaBlIeH Ha pealnu3alluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHUYECKOTO
oOpa3oBaHMsI B paMKax HU3Y4YCHHUsS CICHUAIBHBIX €CTECTBEHHO-HAY4YHBIX U
XUMUYECKUX  JIUCHMIUIMH B By3aX M OpraHW3alusX  CPEIHEro
npodeccruoHanbHOTO O00pa3oBaHus. B 9Toil cBs3u M3ydeHHE TMpeaMeTa
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHE W YIIIyOJICHHE
TEOPETUYECKOW M TMPAKTUYECKOM TMOJTOTOBKH OOYYalOlUXCs, BBIOPABIIMX
onpenenéHHpli npoguib OO0ydeHHs, B TOM YHCJIE C MEpPCIEeKTHUBOM
MOCJICYIONIETO TOJIYYeHHUsS] XUMHYECKOrOo o00pa3oBaHUsS B OpTraHU3AIUsAX
npodeccronansHoro odpazoBanus. Hapsmay ¢ atuMm, B cBete TpeboBanuiit ®I'OC
COO k mIaHupyeMbIM pe3ysibTaTaMm OCBOEHUs (enepanbHOi 00pa3oBaTebHON
IpOrpaMMbl CpelHero o0O1iero oOpa3oBaHMs H3y4YeHUE MpeaMera «XUMUS»
OPUEHTHPOBAHO TAaKX€ Ha peIIeHHWEe 3aJlad BOCHUTAHUS U COIHMAIBHOTO
pa3BUTHS O0yYaroOlmUXCsi, Ha (POPMUPOBAHUE Y HUX OOIICHHTEIIICKTYaIbHBIX
yMEHUH, YMEHHUI pallMOHAIN3aIMd y4eOHOTO Tpy/la U 0000IIEHHBIX CIIOCOOOB
JEeSATEeTbHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMu  mpeaMera  «XuUMHUsS» Ha  YpOBHE  YIIyOJIIEHHOTO
U3YYCHUS SBIAIOTCS yriayOia€HHBIE Kypehl — «Oprannyeckast Xumus» u «O01mas
U HeopraHuyeckas xuMus». [Ipu ompegeneHud MOAXO0I0B K OTOOpY U
CTPYKTYPHOM OpPTaHM3aIlMU COJECPKAHUS ITUX KYypCOB B MpOrpaMMe M0 XUMHH
3a ocHoBy mpuHATH TonoxkeHuss DPI'OC COO o pasznmuuusx 06a3oBOro
yrayOaE€HHOTO YPOBHEH U3YUSHUS TIPEeIMETA.

OcHoBy conepxkanust KypcoB «Opranuueckas xumusi»y u «OOmas u
HEOpraHWYeCcKass XHWMHUS» COCTABISET COBOKYIMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIMXCA K 0a30BOMY YPOBHIO U3y4Y€HHUS MpeaMeTa. ITa cucTemMa
3HAHUH TIOJIy4aeT OMpeNeIEHHOE TEOPETHYECKOE JOIMOITHEHHE, TO3BOJISIONIEE
OCO3HaHHO OCBOUTH CYIIECTBEHHO Oonbmuii 00BEM  (PaKTOIOTHUECKOTO
MaTtepuana. Tak, Ha YriIyOJE€HHOM ypOBHE HM3YyYEHHs IpenMera olecredeHa
BO3MOXXHOCTh 3HAUUTEIHLHOTO YBEIUYCHHUS 00BEMA 3HAHUM O XUMUYECKUX
AJIEeMEHTaX M CBOMCTBAX WX COCIMHEHUM HAa OCHOBE PACIIUPEHUS U YIITYOJICHUS
MIPEICTABJIICHUM O CTPOSHUH BEIIECTBA, XUMHUUECKOU CBS3U U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPacCMAaTPUBAEMBIX C TOYKHA 3PEHUS XUMUYECKON
KHHETUKA W TEepMOAMHAMUKH. VI3ydeHne NepuoguvecKoro 3aKkoHa U
[lepuonuueckold  CHUCTEMBI ~ XMMHYECKHMX  JJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX TPEJICTABICHUAX O CTPOCHHH aTOMa.
XuMHuecKasi CBSI3b OOBSICHSETCS ¢ TOYKU 3PEHUS YHEPTreTUYECKUX M3MEHEHUI



npu e€ 00pa3oBaHUU U PA3PYLICHUH, a TAK)KE C TOUKU 3PEHUSI MEXaHU3MOB €€
oOpa3zoBanus. l3ydeHuwe THUIOB peakiuil AONONHSIETCS (HOPMUPOBAHUEM
IIPEICTaBICHUN 00 JIEKTPOXUMHUYECKUX MPOIECCaX M DJIEKTPOJIM3E PaCIIaBOB
U pacTBOPOB BelIeCTB. B Kypce OpraHM4eckod XMMHUU MPH PACCMOTPEHUHU
PEaKIIMOHHON CIIOCOOHOCTH COEIUHEHUM yienseTcss 0co00oe BHUMaHUE
BOIIpOcaM 00 DJJIEKTPOHHBIX 3(]dekTax, O B3aMMHOM BIMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpKAHUE KYpPCOB XHUMHH
yrayOJaEHHOTO YpOBHA M3Y4YEHHUS [UIS KJIACCOB OMNPEAEIEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha WX CTPYKTYpPY M XapakTep MONOJHEHUW K o0OIein
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIC TTpeAMEThI. Tak,
HampuMep, B COJAEpPXKAHUU MpeaMeTa JUisl KJIACCOB XUMHUKO-(DU3UYECKOTO
npoduiisa 6oJiblioe 3HaUeHHE OyAyT UMETh 3JIEMEHThl y4eOHOro mMaTepuaia 1o
obOmed xumuu. [lpu u3ydeHun mnpenaMera B JAHHOM cliydyae akleHT OyaeT
ClellaH Ha OOIIHOCTh METOJIOB IO3HAaHUS, OOLIHOCTh 3aKOHOB U TEOPHM B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢bu3nKe), 3aKOHBl COXPAHEHHUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IIPEICTABICHUSA O CTPOCHUU BEILLIECTB U JIPYTOE€.

B 1O e Bpems B coaepKaHUM MpeaMeTra sl KJIACCOB XHMHUKO-
O6unonoruyeckoro npoduis OOJIBIINHN yIeTbHbIN Bec OyIeT UMETh OpraHrYecKas
xumus. B aTOM ciiywae mpenocTaBisieTcss BO3MOXHOCTH It OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOpPOM BXOJST, K NpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMHJIbI, OEJIKH, YIJIEBOJbI, HYKICUHOBbHIC
KHUCJIOTHI U Jipyrue. [Ipyu 3ToM 3HaHUS O COCTaBE U CBOMCTBAaX MPEIACTABUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB CIIYXKAaT OCHOBOW ISl M3YYEHUS
CYIIHOCTH Tpo1eccoB (POTOCUHTE3A, IbIXaHMUS], TUIIIEBAPEHUS.

wiaHe (OPMHUPOBAHUS OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIlIEHAayYHbIX METOJIOB TO3HAHUS W OIbITa MPAKTUYECKOTO TMPUMEHECHHUS
HAy4YHBIX 3HAHUU H3Y4YEHUE TpeAMeTa «XUMHsS» Ha YIIIYOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEJAMETHBIX CBA3SIX C YYCOHBIMU MPEAMETAMU, BXOAITUMU B
COCTaB  TMpeAMETHBIX  obnactelr  «EcTecTBeHHO-HAaydHbIE  MPEAMETHDY,
«Marematuka u nHbopMaTHKa» U «Pycckuii s3bIK U IUTEpATypay.

[Ipu usydyeHum yueOHOTO mpenMera «XUMHs» Ha YTIIYOJIEHHOM YpOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M cCpelHero oOmiero obOpaszoBanus (Ha
0a30BOM  ypOBHE), 3ajgaueid  IEpPBOCTCIICHHOW  3HAYMMOCTH  SIBIISCTCS
dbopMupoBaHHE OCHOB HAyKM XHMHH KaK 00JacTH  COBPEMEHHOIO
€CTECTBO3HAHMS, IIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa W OJHOIO U3
KOMITOHEHTOB MHUPOBOW KyJIbTyphl. Pemienue 5Toil 3amaun Ha yriiyOJIEHHOM
YPOBHE U3YUYEHHUS MPEIMETa NPEANOIaraeT peain3alnio TaKUX LeJIeH, Kak:

e (opMupoBaHue MpeACTaBICHUN: O MaTepUATLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTU SIBIICHUM MPUPOIBI, O MECTE
XUMHUHU B CHUCTEME €CTECTBEHHbIX HayK W €€ Beaylued poJid B
o0OecrieueHn YCTOMYMBOTO pa3BUTHUSL YEJIOBEYECTBA: B PEIICHUU
po0JIeM DKOJOTHUUECKOM, IHEPTETUICCKON M IMHUIIEBONH 0€30IacHOCTH,
B Pa3BUTUM MEJIULHHBI, CO3JaHUHU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B oOecrieueHun pPalMOHAIBHOIO
MPUPOJIOTIONIL30BaHNsI, B (OPMUPOBAHUU MHPOBO33PECHUS] U OOIICH
KyJIbTYyphl ~4YEJIOBEKAa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOUIEHHS K CBOEMY 3J0POBBIO U ITPUPOJHOM CpELIE;



e OCBOCHHE CHUCTEMbl 3HAaHMM, JeXalluX B OCHOBE XHMHYECKOMU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI Mupa:
(GyHIaMEHTAIbHBIX MOHSATUH, 3aKOHOB M TEOPUNA XUMHH, COBPEMEHHBIX
IPEICTaBIICHUN O CTPOCHUH BEILIECTBA HAa Pa3HbIX YPOBHSIX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HaJIMOJIEKYJIPHOM, O TEPMOJAMHAMHYECKUX WU
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKluid, O
XMMHUYECKOM PaBHOBECHM, PACTBOpaxX M JUCIEPCHBIX cHCTeMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;

e (QopMupoBanue 'y  oOydaromuMxcsi  OCO3HAHHOTO  TOHMMAaHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX UACH M MpoOiIeM COBPEMEHHOW XUMHHU, JIJIsi OOBSICHEHUS U
OPOTHO3UPOBAHUS  SIBJICHUM, HMEIONIMX  €CTECTBEHHO-HAYYHYIO
OpUPOAY; TPAMOTHOTO pelIeHUs MpoOJieM, CBSI3aHHBIX C XUMHEH,
NPOTHO3UPOBAHMS, aHAM3a M OUEHKH C TMO3UIMHA SKOJOTUYECKON
0€e30macHOCTH  TOCHIEJICTBUM  OBITOBOM U MPOW3BOJICTBEHHOMU
NEATEIIbHOCTH YEJIOBEKA, CBS3AHHOM C XMMHYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U I1EPEPa0OTKOMN BEIIECTB;

e yruyOJieHHE TPEACTAaBICHUH O Hay4YHBIX MeEToJaxX TO3HaHUS,
HEOOXOMUMBIX JJI MPUOOPETEHUS] YMEHHM OpPUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SBJICHUMN, MMEIOIIMX MECTO B
IPUPOJIE, B MPAKTUYECKOU JIEATEIIBHOCTH U OBCEAHEBHOM KU3HMU.

B nnane peanuzanuu NnepBOOYEPENAHBIX BOCHUTATEIBHBIX U Pa3BUBAKOLIUX
(YHKIMI 1ET0CTHONW CUCTEMBI CPEAHETO OOLIEro 00pa3oBaHus MPU U3YyUEHUU
npenMmera «XuMuUs» Ha yrayOn€HHOM ypoBHE 0COOYI0 aKTyalbHOCTb
IpUOOPETAIOT TaKKE 1ETU U 3a]a41, KaK:

e BOCINHUTAaHHE YOEKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPUPOIBI,
yBaXEHUSI K TMPOIECCY TBOPUYECTBA B 00JACTH TEOPETUYECKUX M
MPUKJIAJHBIX UCCIIEI0BAHUM B XUMUU, POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO M TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHMID HA  OCHOBE  YCBOCHHS
00I11eUeJIOBEYECKUX IICHHOCTEN;

e PpAa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, HWHTEIUICKTYAJIbHBIX U
TBOPUECKUX CIIOCOOHOCTEH 0O0y4aromuxcsi, (OpMUpPOBAHUE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BAHHIO U HEMPEPHIBHOMY
0o0pa3oBaHMI0 KaK YCIOBHUIO YCHEMIHOW MNPOPECCHOHAIBHOW U
OOIIECTBEHHOMN N1E€ATEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (opMupoBaHUE YyMEHHI U HABBIKOB PA3yMHOTO MPUPOIOTOIB30BAHMS,
pPa3BUTHE  DKOJOTHMYECKOM  KyJIbTYphl, IMPUOOPETEHHE  OIbITA
OOLIECTBEHHO-TIOJIE3HOM SKOJIOTMUECKOH 1EeATETbHOCTH.

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 knacce — 102 yaca (3 yaca B
HEJICJIO).



COIEPKAHUE OBYYEHUA
10 KJTACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeamMer W 3HaUYeHHE OPraHUYECKOW XHUMHH, TPEACTaBICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTpPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE U BO30YXKAEHHOE
cocTosiHus. BalleHTHbIE BO3MOXHOCTH aroma yriepojaa. XUMHUYecKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX. THuMbl TUOpUIM3AIMK aTOMHBIX OpOuTaNeu
yraepojga. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TEepeKpbhIBaHUS aTOMHBIX OpOuTaneil, o- u -
cBs3u. OnuHapHasi, BOWHas U TpoiHas cBsi3b. CocoObl pa3pbiBa CBA3ECH B
MOJIEKYJIaX OpraHudeckux BemiecTB. l[loHsTHe O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust cTpoeHusi opraHudyeckux coenuHeHudd A.M. bBytiepoBa u
COBPEMEHHBIC TPEJCTABICHUS O CTPYKType MOJEKYJI. 3HauyeHUE TEOPHUH
CTPOCHHUS OPTraHUYECKHX COeAMHEHUH. MONeKynsIpHble W CTPYKTYpHBIC
dopmynbl.  CTpykTypHble (GOPMYJIbl  pa3UYHBIX BUJOB: pa3BEPHYTas,
cokpalmi€éHHas, ckeneTtHas. M3omepus. Buasl wu3omepun: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JEKTPOHHbIE H(G(EKTHI B MOJIEKYJaX OPTraHUYECKUX
COCIMHEHUM (MHyKTUBHBIA U ME30MEPHBINA dYDPEKTHI).

[IpeacraBnenne o kiaccuuKalMd OpraHudeckux BemecTB. [loHaTHe o
GyHKIIMOHATBHOU rpynre. ['omomnorusi. ["omonorudeckue PSIBI.
Cucremarnueckass HoMeHknaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBUAIBHBIC HA3BAHUS OT/ACIIbHBIX MPEJCTaBUTEIICH.

OcobeHHocTy U KiaccupUKaIUs OpraHnYecKux peakiuii. OKucIuTeIpHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU B OPraHUYECKON XUMUH.

OKCneprUMEHTAIbHBIE METOAbl MU3Y4YEHHUs BEIIECTB U WX TMPEBPAICHUN:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMu Ha UX
OCHOBE, OMBITHI MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArPEBaHUU
(aBnienue, OoOyTrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BEIICCTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorndeckuii psijy alKkaHoB, 001mas ¢popMyia, HOMEHKIATypa
U M30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKAHOB,
sp3-rubpuamsanus aTOMHBIX OpOWTaNel yriepoma, G-CBa3b. (DUIMYECKHE
CBOMCTBA QJIKAHOB.

XVMHUUYECKHE CBOMCTBA alIKaHOB: PEAKIMU 3aMEUICHUs, HW30MEpHU3aIluH,
JETUIPUPOBAHMUS, ITUKIIU3AINHN, TUPOIU3a, KpeKuHra, ropenus. [IpencraBnenue
0 MEXaHU3ME PEaAKITNil paTuKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. OO6mias  Qopmyna, HOMEHKJIaTypa W  H30MEpHS.
OcCOOEHHOCTH CTPOCHHS W XUMHYECKHX CBOWCTB MaJbIX (IMKJIOMPOTIaH,
IUKJIOOYTaH) U OOBIYHBIX (I[UKJIOTICHTAH, ITUKIOTEKCaH) IUKJIOATKAHOB.
Croco0bl IOJTyYEeHHS ¥ PUMEHEHHE ITUKJI0ATKaHOB.

Ankenpl.  ['oMonormveckuit  psg  ajdkeHoOB, oOmas  dopmya,
HOMEHKJIaTypa. OJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ
QJIKEHOB, SP -THOpUIM3alMsl aTOMHBIX OpOWTAajJe yriepona, G- W T-CBA3M.
CrpyktypHas u reoMerpuyeckass (LHUC-TpaHC-) wu3oMmepus. Duzndeckue



CBOMCTBAa aJKEHOB. XHMHUYECKHE CBOWCTBA: pEAKUUU MPHUCOCIUHEHHUS,
3aMEIICHUS B 0-TI0JI0KEHUE TIPU IBOMHOM CBSI3H, MOJTUMEPHU3ALMN U OKUCIICHHUS.
[IpaBuno MapkoBHrkoBa. KauecTBeHHbIE peaklMd Ha JABOMHYIO CBS3b.
CriocoObl IOJTy4eHHs U IPUMEHEHHE aJIKEHOB.

AJKaueHsl. Knaccudukanus aJIKaJNEeHOB (compsikEHHBIE,
U30JIMPOBAHHbBIE, KyMyauposarnsie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzarust conpsKEHHBIX AUEHOB. CHIOCOOBI MOJYYEHHUSI U MPUMEHEHUE
AJIKaIUCHOB.

Anxunbl.  ['omMonornueckuii  pan  alkuHOB, oOmas  dopmyia,
HOMEHKJIaTypa U HM30MepHs. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl ~QJKWHOB, SP-TUOpHUIM3aIMsl aTOMHBIX oOpOuTanei yriaepoja.
Ou3n4ecKkue  CBOMCTBA  QJIKUHOB. XHUMHYECKHE  CBOMCTBA:  PEAKIUU
NPUCOCIUHEHUSA, TUMEpPU3AlMK M TpUMepHU3aluu, okucieHus. KuciorHsie
CBOWCTBA AaJKWHOB, HUMEIOLIMX KOHIIEBYID TPOMHYIO CBsi3b. KauecTBeHHBIE
peaKkiMu Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYYCHUS U IPUMEHEHHE aJIKMHOB.

ApomaTrueckue yrieBoaopojibl (apeHbl). ['oMoIorMuecKkuil psiji apeHoB,
oOmass  ¢opMmyna, HOMEHKIaTypa H  HU30MEpHUsA.  OJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJeKynbl OeH3oma. dusmyeckue cBOWCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEaKIIUU 3aMEIICHHUS
B OEH30JIbHOM KOJIBIIE U YTIEBOJAOPOJIHOM pajuKalie, peakiui MpUcoeIuHEHUS,
OKHCJIeHHE ToMoyioroB Oenzona. IlpencraBieHne 00 OpPUEHTUPYIOIIEM
JIEUCTBUM 3aMECTUTENIE B OEH30JbHOM KOJIbIIE Ha MPUMEPE AIKWIbHBIX
paaNKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rasioreHoB. OCOOEHHOCTH XUMHYECKHUX CBOWCTB ctuposa. [lonumepusarius
ctuposia. CriocoOBI MOyYeHHs 1 IPHMEHEHNE apOMATHICCKUX YITICBOAOPO/IOB.

[Mpuponueiii ra3. IlomytHeie HedTanble ra3pl. Hedts u e
npoucxoxaeHne. KaMeHHbI yTroiab U MpOAYKThI ero mnepepadboTku. CrocoOsl
nepepaboTKu He(THU: MEPEeroHKa, KPEeKUHr (TEPMHUYECKUN, KATaTUTUYECKUN),
pudopmunr, nuponus. [Ipoayktsl mepepaboTku HepTH, WX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMEUICHUs] TajJoreéHa Ha TUJIPOKCOrPYIIY, HUTPOTPYyHIy, LHAHOTPYMIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pactBopa menoyn. BzauMoelcTBue IUrajgoreHalKaHOB ¢ MarHueM U IUHKOM.
[TonatTne 0  META/UNIOOPraHUYECKUX  coeAuHEHusX.  Mcmolsib3oBaHue
TaJIOTEHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TP CHUHTE3E
OpraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIUVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEAKIMK yTIEBOJAOPOIOB PA3INYHBIX KJIACCOB (0OecIBeUnBaHUE
OpOMHOI WJIM MOAHOW BOJBI, pACTBOpA MEPMaHraHaTa Kajus, B3aMOJICHCTBHE
alleTWJIeHa ¢ aMMHMAYHBIM pacTBOpOM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepoJia U BOJOPOAA B OPTaHWYECKUX BEIIECTBAX, MOJIYYCHHE
ATUJICHA M W3YYEHUE €ro CBOWCTB, O3HAKOMJIeHHE ¢ Koyuteknusimu «HedTb» u
«Yromp», ¢ oOpasllaM TIacTMAacC, KaydyKOB W PE3WHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIEBOJOPO/IOB U raJOTr€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsiopoacoaep:kanue oprannyeckue coeInHeHM .

[Ipenenbubie ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha TpuMepe
MeTaHola U dTaHoisa). ['omonmorumueckuii psig, obOmas (opmyna, uzomMepus,



HOMEHKJIaTypa U kjiaccudukanus. Duznueckue CBOWCTBA MpeleTbHbIX
OJIHOATOMHBIX CIUPTOB. BOOOpOAHBIE CBSA3M MEXIY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, JETUapaTalud, OKHCIICHHUS,
B3aUMOJCHUCTBUE C OPraHMYECKUMH UM HEOPTaHUYECKUMH  KHCJIOTaMH.
KauecTBeHHass peaknus Ha OJHOATOMHBIE CHHUPTHL. J[lelicTBME 3TaHOJA H
METaHOJIa Ha opraHu3M uenoBeka. CrnocoObl MOJyYeHUS U TNPUMEHEHHE
OJIHOATOMHBIX CITIUPTOB.

[Ipoctobie 3¢pupsl, HOMEHKIaTypa U u3oMmepusa. OcCOOEHHOCTH (HU3UUECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaToOMHbIE CIUAPTHI — 3THICHIJIMKOIb U INHUIEPUH. PU3NYECKUE U
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMENICHUs,  B3aUMOJEUCTBUE  C
OpPraHUYE€CKUMH W HEOPraHMYECKMMH KHUCJIOTAMH, KAYECTBEHHAs peaklHs Ha
MHOTrOaTOMHbIe  crnupThl.  [IpencraBieHne O  MEXaHHW3ME  pEaKUIHA
HykieouibHOro 3ameienus. JleiicTBue Ha opraHu3m uyenoBeka. CrocoObl
MOJIYYEHHUS U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoEHHE MOJIEKYJIbl, B3AaUMHOE BJIUSHHE THUIPOKCOTPYIIIBI U
6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa peronaa. OCOOEHHOCTH XUMUYECKUX
cBoicTB (enona. KauectBennole peakiuu Ha (eHosn. ToxkcuyHOCTH (peHona.
Crnioco6b! osrydenus u npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOonunbHble CcOEIUHEHUS — aibJACTUIbl W KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOM Tpynmbl. ['OMonorudyeckue psjabl aabACTU]IOB U
KETOHOB, 001as ¢popMyIia, U30Mepusi U HOMEHKIIaTypa. Pu3nueckre CBOMCTBa
anbIAETUJOB M KETOHOB. XUMHUYECKHE CBOMCTBA aJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHusl. OKHUCICHUE AlIbJIETUIOB, KAUECTBEHHbBIE PEAKIIMU Ha
anbaerupl. CocoObl MONyYeHUsT U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE —TpeJeinbHble KapOOHOBBIE KHCIOTHL. (OcoOGeHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®duznyueckre CBOWCTBA OJHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsi3u MexAay MOJEKyJIaMH KapOOHOBBIX KHCIIOT. XHUMHYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUs dTepUPHUKaAIINU, PEAKIINH C YIaCTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYpPaBBUHOW KHCIIOTHI.

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

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTtaBurenu BhICHIUX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, TATBMUTUHOBAS, OJICMHOBAS, JIUHOJIEB8As, TUHOIEHO8As KUCTOTHI.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['omonorudyeckuii psig, o6mast GpopMyna, usoMepus U
HOMEHKJIaTypa. PU3NUECKUEe U XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOW U
HICIIOYHOU CpeTIe.

XKupsi. Ctpoenue, puznueckre 1 XMMAYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KHUCJIOW W TIeNoYHOU cpene. OCOOEHHOCTH CBOWCTB JKUPOB, COJEPKAIIMX
OCTAaTKHU HEMPEIETbHBIX KUPHBIX KUCTIOT. JKUpPHI B Ipupo/e.

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIICE ICHCTBHE.

O6mras xapakTepuctuka yrieBojoB. Kinaccudukaius yrieBonoB (MOHO-,
IU- W Tonucaxapuabl). MoHOcaxapuibl: TJIOKO3a, (PPYKTO3a, TalIaKTo3a,
pubo3a, ne3okcupuOo3a. PuU3NUECKHe CBONCTBA M HAXOXKIACHHE B TMPHUPOJIC.
@ortocuHTE3. XHMMHUYECKHE CBOWCTBA TJIIOKO3BL: PEAKIUU C y4acCTUEM
CIUPTOBBIX M QJIBJCTUIHOW TPYIIN, CIIUPTOBOEC M MOJOUYHOKHUCIIOE OpOKCHHE.
[Ipumenenne TIIOKO3bI, €€ 3HAYE€HHWE B JKU3HEACATEIHHOCTH OpraHu3Ma.
Hucaxapuael: caxapo3a, MajabTo3a M JaKTO3a. BoccTaHaBiIuBawIue U



HEBOCCTAHABIIMBAIOIIME nucaxapubl. [ uaponu3 aucaxapunoB. HaxoxaeHue B
npupojsie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmai, TIUKOTEH W IeJUTI0NI03a.
CrtpoeHre MaKpOMOJIEKYJI Kpaxmaja, TTUKOTeHa W IIeJITI0I03bl. Dusndyeckue
CBOWCTBa Kpaxmalla H IeJUTION03bl. XHMHUYECKHE CBOWMCTBAa Kpaxmana:
THIPONN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOWCTBA
[EJUTION03bl:  THAPOJIN3, TMOdydeHHe dGUpOB IeuTono3bl. lloHaTtne o006
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DKCneprUMEeHTAIbHbBIE METOIbl M3YyUEHHUsI BEHIECTB W UX IPEBPAILCHUIA:
pPacTBOPUMOCTh PA3NUYHBIX CIUPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIMPTA B ajbJCTH Ha PACKAIEHHOW METHON
NIPOBOJIOKE, OKHCIICHHWE ATHJIOBOTO CIHpTa JAUXPOMATOM Kaius (BO3MOYKHO
UCTIOJb30BaHUE BHICOMATEPHAIOB), KAUeCTBEHHBIC PEAKIIMH Ha ajbJCeTHABI (C
ruapokcugom auammuHcepeopa(l) wu  ruapokcuaom  menu(ll)), peakius
mmnepuHa ¢ rugpokcuaom  meau(ll), xumuyeckue CcBoiicTBa  pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJICHCTBUE pACTBOpA TJIIOKO3bl C THAPOKCHIIOM
meau(ll), B3aumoelicTBie Kpaxmaia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX
3amau o TemaM «CrupTtel U deHonb», «KapOoHoBbie KuCHOTHL. CloXKHBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHusl.
AMUHBI — OpraHuyYeckhe NpOoU3BOAHbICE ammuaka. Kiaccudukarms

aMUHOB: anuaTUYeCKue W apoMaTHYeCKue; IMEpBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHrue MoJieKys, 001mas Gpopmyina, u3oMepusi, HOMEHKIIATypa U
¢usznueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHHOB:
OCHOBHBIC CBOMCTBA, aJKUJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX aMUHOB C
azoTucToi kuciaoroi. Coyu aJTKuIaMMOHUS.

AHUIIUH — TpeACcTaBUTENb aMUHOB apomaTudeckoro psga. CtpoeHue
aHwiInHa. B3auMHOe BIMAHHME TpPynnm aroMOB B MOJIEKYJIe aHUJIMHA.
OcoOEHHOCTH XMMHMYECKHX CBOMCTB aHWIMHA. KadecTBEHHbIE peaknuu Ha
anwnH. CrnocoObl MONydyeHHUsT W TPUMEHEHHE adudaTUIEeCKUX aMHHOB.
[Toy4yenue aHmIMHA U3 HUTPOOESH30JIA.

Amunokuciotsl. Homenknatypa u uzomepus. OTenbHbIe NPeACTaBUTENH
0-aMHUHOKHUCJIOT: TJMIWH, anaHuH. Ousumdyeckue CBOWCTBA aMHUHOKHCIIOT.
XYWMHUUYECKHE CBOWCTBA aAMUHOKHUCIOT Kak aM(pOTEPHBIX OPraHUYECKUX
COCIMHEHUM, pPEaKIus TOJUKOHJEHCAIlM, OOpa30BaHWE NENTUIHOWU CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THAPOJIN3 MENTHIOB.

benku kak npupoansie nmoaumepsl. [lepBuunas, BTopuyHas U TPETUUHAS
CTpyKTypa OenKoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIHN3, JEHATYpAIHs,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKH.

OKCneprUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
pacTBOpeHHe OEJKOB B BOJIE, JAeHATypalus OCJIKOB MPU HArpeBaHUU, I[BETHHIE
peaknMu Ha O€JIKM, peIIeHWe OSKCIEPUMEHTAIBHBIX 3a7a4 10 TeMam
«A3oTconepKalue  OpraHMYecKue  coeauHeHus» u  «Pacmo3HaBaHme
OPraHUYECKUX COCITUHECHUI.

BoicokoMouiekyJIsipHbIe COeTMHEHUSI.

OcCHOBHBIE TIOHSTHS XWMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHMIA:
MOHOMED, TIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTEMEHb MOJIMMEpPU3AINHN, CPETHSISA
MoOJIeKyJisipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCIMHEHUI — TIOJIMMEPHU3AIIHSI ¥ TIOJTMKOHICHCAITHS.

[Tomumepnbie matepuanbl. [lmactmacchl (MONMMATUIICH, TOTHIPOIUIICH,
MOJIMBUHWIXJIOPU ], TOJUCTUPOJI, TOIUMETHIMETAKPUIAT, TOJUKAPOOHATHI,
noJIMATUIIEHTEPEePTaNAT). Y THIM3AIMUS U TIepepadoTKa TIaCTHKA.



DOnacToMepbl:  HaTypalbHBIM  KaydyK, CHUHTETHYECKHE  KaydyKH
(6yTaIMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

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

[Tonmmepsbr CIEIUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIEKTPOIPOBOISIINE MTOJIUMEPHI, OMOpa3iaraeMble OJIUMEPHI).

DOKCIepUMEHTAIbHBIE METOJAbl M3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMi MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacCc, Kay4dyKoB, pEIICHHE HSKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«Pacno3naBaHue MIacTMacc U BOJIOKOH.

Pacuérurlie 3agaun.

Haxoxnenue MonekysipHO (OpMyIibl OPraHMYECKOro COEAMHEHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJISIpHON (hOpMyJIbl OPTaHMYECKOTO COEIHUHEHUs 1o macce (00BEMY)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
pEaKIMi W/UIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYEeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXO/A MPOJIYKTa PEaKIMh OT TEOPETUUECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, NPUHATHIX B OTACIBHBIX
IpeIMEeTax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHSA: SIBJICHWE, HAay4YHBIH (aKT,
rUINoTe3a, TEOpHUs, 3aKOH, aHaju3, CUHTE3, KiIaccu(ukaius, HaOII0JeHuE,
U3MEpEHUe, FIKCIIEPUMEHT, MOJI€Ib, MOJICTTUPOBAHHE.

dusznka: Marepus, aroMm, D3JIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIA,
OHEPreTUYECKU YPOBEHBb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MYECKUE BEIUYMHBI, CAMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHS,
Mmacca.

buonorus: kinetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
HACJIEICTBEHHOCTh, aBTOTPO(DHBIN U reTepoTpodHBIN TUIT TUTAHUS, OPOKEHHE,
dboTOCHHTE3, NbIXaHUE, OCJIKU, YIJIEBOJIbI, >KUPBI, HYKJIECHHOBBIC KHUCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbl€, TOTUIUBO.

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

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMHUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX siiep. XHUMHYECKHM 3jieMeHT. HM30Tombl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKHE
YpPOBHH U TOAYPOBHU. ATOMHBIE opOutanu. Knaccudukamuss XUMHYECKHX
3JIEMEHTOB (S-, p-, d-, f-amemenTnI). PacnpesencHue 3JEKTPOHOB MO aTOMHBIM
opOutansiM. JNEKTPOHHbIE KOH(MUTYypallMd aTOMOB DJIEMEHTOB TMEPBOTO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(HUTyparuyi HOHOB. DJIEKTPOOTPHUIIATEIIHHOCTb.



[lepuonnueckuii 3akoH u Ilepuonnueckass cucremMa XUMHYECKHX
snemeHtoB  J[.M. MenneneeBa. CBsI3p  NEPUOJUYECKOTO  3aKOHA H
[leproguyeckoil CHUCTEMbI XHUMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM IMPOCTHIX U CIOKHBIX BEIIECTB IO IPYyIIaM U
nepuoaam. 3HaueHUe nepruoandeckoro 3akona J1.1. Menaeneena.

XuMUYecKass CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AaKIENTOPHBIM.  DHeprus W JiUMHA  CBs3U.  [lodspHOCT®,
HAIIPaBJIICHHOCTh M HACHIIAEMOCTh KOBAJIEHTHON CBsA3U. KpaTHble CBs3H.
BonoponHas cBa3b. MeXMONEKYISPHBIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HX TE€OMETPUUYECKHMM CTpOCHHEM (Ha mpumepe
COEIMHEHUI 3JIEMEHTOB BTOPOT0 NIEPHO/IA).

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

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

[Tonsatue o qucnepcHeIX cucreMax. Mctuaabie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHIIEHTpAI[UU PaCTBOPOB:
MaccoBasl JI0JIs BEIIECTBA B PaCTBOPE, MOJIApHAsl KOHIEHTpauus. HaceleHnHsie
Y HEHACBHILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTtamioruaparst.

Knaccudukanms v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBuanbHbIE Ha3BaHUA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XuMUYECKMX  peaklMidé B HEOPraHUYeCKOW U
OpraHUYECKON XMMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAIICHUS DHEPTUU MPU XUMHUUYECKHX peakiusax. TemnoBbie 3¢hdeKTs
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMUYECKOM peakuuu, €€ 3aBUCUMOCTh OT PpPa3IM4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanus u kaTaanu3aTopsl.

OOpatumble U HeoOpaTHUMBIE pEAKIMU. XHWMHUYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paHoBecHs. DaKTOpBI, BIMSIOINIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHLIEHTPALIMU BEILECTB,
ydyacTByromux B peakiuu. [Ipunuun Jle [larense.

Onektposutuueckas nuccoruaius. CUiIbHbIE W Cla0ble AJICKTPOJUTHI.
Crenenp gucconumannu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEWTpasbHasl,
menovyHas. Bomoponuwiii mokazatens (PH) pactBopa. ['mapomms coneit.
Peaxiiuu monHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakunu. (CTeneHb OKUCIEHUS.
Oxkucnutenb M BOCCTaHOBHUTENb. [Ipoliecchl OKHUCIEHHSI M BOCCTAHOBIICHHSI.
Baxnelinme OKHCIHTENIX M BOCCTAHOBHUTEIHM. METOM 3JIEKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3oKEeHWE NEPOKCHAA BOIOPOAA B MPUCYTCTBUM KaTajau3aTropa, MOIEIU
KPUCTAJUIMUYECKUX  PEmETOK, TMPOBEACHHE PEAKIMA HMOHHOTO OOMEHa,
ONPEAEIICHUE CPEABl PACTBOPOB € MOMOIIBIO UHAUKATOPOB, U3YUYECHUE BIIASIHUS
pasnUYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEAKIUH U TOJOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heoprannyeckasi Xumusi.



[Tonoxxenne HemerayuioB B lleproguyeckor CUCTEME XUMHUYECKHX
sanemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMS HMX aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AIIIOTPONHS HEMETaUIOB (Ha MpUMepe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

Bonopoa. Ionydenue, ¢pusndeckue U XUMHUYECKUE CBOMCTBA: PEaKIUU C
MEeTa/llaMi M HEMEeTaJUlaMH, BOCCTAaHOBHUTENIbHbIE CBOWCTBA. [ WMIpHUIBIL.
TorMBHbBIE JIEMEHTHI.

["anorensl. Haxoxaenue B npupoje, crnocoObl noidydeHus, Gusndeckue u
XAMUYECKUE CBOMCTBA. ["a;moreHoBOIOPOIBI. Baxnernmmue
KHUCIIOPOJICOJIEpKAIllMEe  COCMMHEHUs  TaloreHoB.  JlaboparopHble U
IIPOMBIIIEHHBIE CIIOCOOBI MOJTy4YeHHUs rajioreHoB. [I[puMeHeHue rajJoreHoB u ux
COEIMHEHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILUIEHHBIE CTIOCOOBI MOTYYSHUS
kuciopoaa. Guznueckre U XMMHUYECKUE CBOWCTBA U MPUMEHEHHE KUCIOPOJa U
030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. HaxoxneHue B mpupojie, CHOCOObI MOMy4deHus, (pusuyeckue u
xuMuueckue cBoiictBa. CepoBomopos, cyinbduasl. Oxcua cepbi(1V), oxcun
cepoi(VI). Cepuucras u cepHass KHCJIOTHI U MX cojid. OCOOCHHOCTH CBOMCTB
cepHOil KUCIOThI. [IprMeHeHne cepbl U €€ COeAUHEHUI.

Azor. HaxoxJeHnue B mpupojie, CIOCOObI TOJy4eHHs, (PU3NUYECKHE U
XUMHYECKUE CBOMCTBAa. AMMUAK, HUTpUAbL. OKcuapl a3zoTta. A30THUCTasT H
a30THas KHUCIOTBI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KHCJIOTHI.
[IpumeHeHure a30Ta ¥ €ro COeIMHEHUN. A30THBIE YI0OpEHUSI.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MoiydeHus, puandeckue u
xumudeckue cBorctBa. Pochuanl u dochun. Okcuasl docdopa, hochopHas
kucinota u e€ conu. [Ipumenenue docdopa u ero coenunenu. docopHbie
yI00pEeHus.

VYriepon, HaxoXJIeHHE B TpuUpoje. AJUIOTPONHBIE MOIU(BUKAIIH.
dusnyeckue W XUMHUYECKHE CBOMCTBA INPOCTHIX BEIIECCTB, 0Opa30BaHHBIX
yraepogom. Oxcup yriaepona(ll), okcun yrnepona(lV), yronsHas kucinora u e€
colid. AKTUBUPOBAHHBIN YTroJib, afcopOius. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOpPa30BaHHBIX YIIEPOJIOM, H
€ro COeAMHECHUM.

Kpemnunii. Haxoxnenue B mpupoze, CrocoObl moiaydeHus, Gpusndeckue u
xumudeckue corctBa. Okcua kpemaus(1V), kpemHHEeBass KUCIOTa, CHIIUKATHI.
[IpumeneHne KpeMHHsI W €ro coeauHeHuil. CTEKJIO, €ro MNOoJy4eHUe, BUIbI
CTEKJIA.

[Tomoxenne w™etauioB B llepuoanueckoil cucreMe XUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB
meTtaioB. O6mme ¢puznueckre CBOMCTBAa MeTaioB. [IpumMeHeHne MeTamioB B
ObITy 1 TexHUKe. CIUTaBbl METAJLIOB.

DNEeKTPOXUMHUUYCCKUI Ppsii HampspkeHUH MeramuioB. OOmme crocoObl
MOTYYEHHUS METaJIJIOB: THIPOMETAILTYPIHS, MUPOMETAILTYPTHS,
anekTpometauryprus. [lonstrue o koppo3un MetaioB. CrocoObl 3alUuThl OT
KOPPO3UHU.

O6mras xapakrepuctuka MetamuioB |A-rpynmsr [leproaudeckoit cucTeMsl
XUMHUYECKUX 7dyieMeHTOB. Hatpuit w kamuil: nosyueHue, (QU3NYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCUHEHHUI.

O6mras xapakrepuctuka MetauioB ||A-rpynms [lepuogudeckoit cucTeMsl
XUMHUYECKUX JJIEMEHTOB. MarHuii M KanblMi: NojydyeHue, (u3nyecKue u



XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB W HMX COCIUHEHHIA.
XKécTkocTb BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHM: ToNydyeHue, (U3MYEeCKUe U XUMHUYECKHE CBOWCTBA,
NIPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COeAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCHJIa Y TUJPOKCH/IA aTFOMUHHUS, TUIPOKCOKOMILIEKCHI aTFOMUHHUS.

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

duznyeckre U XMMHYECKUE CBOMCTBA XpOMa U ero coeauHeHui. OKCubl
u rugpokcuibl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U 1uxpomaThl, UX
OKHUCJIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

duznyueckre W XUMUYECKHE CBOMCTBA MapraHila M €ro COCJIMHEHHI.
Baxneiimue coenudenus wMapranua(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VIl). Ilepmanranat kanms, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duznueckre W XHMHUYECKHE CBOMCTBA jKejle3a M €ro COCIMHEHHM.
Oxcunpl, rugpokcunbl u conu kenesza(ll) u xenesa(lll). Ilomyuenue wu
IpUMEHEHUE JKeJie3a U €ro CIIABOB.

du3nyecKkne 1 XMMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
U IPUMEHEHUE MEIU U €€ COeTMHEHUM.

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

OKCnepyUMEeHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
U3y4eHue 00paslloB HEMETAUIOB, ropeHue cepol, hocdopa, xenesa, MarHus B
KHUCIIOPOJIE, U3yYeHHE KOJUICKIUU «MeTaibl M CIUIaBbl», B3aUMOJICHCTBHE
MICJIOYHBIX W IICJIOYHO3EMEIbHBIX METaUIOB C  BOJOH  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), B3aUMOJICHCTBHUE IIMHKAa M JKele3a ¢
pacTBOpaMM KHUCJIOT M IIEJIo4YeH, KaYeCTBEHHBIE PEaKIMM Ha HEOPraHUYECKUe
QHUOHBI, KAaTHOH BOJOPOJA W KAaTHOHBl ~MCTAIOB, B3aHMMOACHCTBHE
THAPOKCHIOB aIFOMUHHMSL U IIMHKA C PACTBOPAMH KHCJIOT U IIEJIOYeH, pelieHne
AKCIIEPUMEHTANILHBIX 3a/1a4 1o TemaM «l anorensn», «Cepa u e€ 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 =~ TpUHIUIIBI ~ OpraHU3allMM  XUMHYECKOTO
npousBojCTBa. [IpoMbIlIeHHbIE CTOCOOBI TMOMYYEHUS BaKHEWINIMX BEIIECTB
(Ha TpuMepe TMNPOU3BOJCTBA aMMHAaKa, CEPHOW KHUCJIOTHI, METAHOJA).
[IpompliliieHHBIE CHOCOOBI MOJMYYEHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsA3HCHUE OKPYKAIOWIEW Cpelbl M €ro mnochenctsus. Poiib Xumun B
o0ecrieYeHUY dHEPreTHICCKON 0€30IMacHOCTH.

XuMusi ¥ 300poBbe uenoBeka. JlekapcTtBeHHble cpeacTBa. lIpaBuna
WCIIOJIb30BAaHUs JIEKAPCTBEHHBIX TpernaparoB. Poiab XuMuuM B Ppa3BUTHU
METUITAHBI.

XVMMSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBhIE J00aBKH. Poib xumuu B
oOecrieueHnH TUIIEBOM 0€30MMacCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuma
0€30macHOr0 HMCMOJB30BAHMS TPEMapaToB OBITOBOM XWMHH B TIOBCEIHEBHOM
KU3HH.

XuMHsi B CTPOUTENBCTBE: BAXKHEHIIME CTPOUTEIBHBIE MaTEPHAIIbI
(tleMeHT, 6eTOoH).



XuMHUSI B CEIbCKOM XO03siiicTBe. OpraHuyeckue U MHUHEpPAIbHBIE
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUalibl, KPaCKH, CTEKJI0, KEpaMuKa.
Marepuansl i 31€KTpOHUKH. HaHOTEXHOIOT U,

Pacuérurlie 3agaun.

Pacuértpl: Macchl BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIUMX B PEaKI[MU BEIIECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIIM OJHO W3
BEILIECTB MMEET IpUMECcH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBAa) IMPOJIYKTA
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEA PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJM M MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B PACTBOPE, JIOJM BBIXOJA MPOAYKTA PEAKIMU OT
TEOPETUUYECKH BO3MOYKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanmzanust MEXNpeAMETHBIX CBSI3€M MNpU  HM3YyYCHUH OOmed U
HEOpPraHW4YeCKOM XMMHUU B 11 Kiacce OCyIIeCTBISIETCA Ye€pe3 MCIIOJIb30BAHHUE
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, aHAJIU3, CHMHTE3, KJIacCH(MUKAIU, MEePUOTUIHOCTD,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJICIIMPOBAHHE.

dusznka: marepus, MHUKPOMHUP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, WOH, H30TOIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, HSHEPreTUYECCKUHN
YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIECTBa,
uJeadbHbId Ta3, (PU3NUECKHWE BEIMYMHBI, CIUHMIIBI H3MEPEHUs, CKOPOCTh,
SHEPTUs, Macca.

buonorus: knetka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIHU3M,
MaKpoO- ¥ MHKPOIJIEMEHTBI, OCIIKH, JKHPBI, YIJIEBOABI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHUU B SKOCHUCTEMAX.

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

Texuomorus: XUMHUECKas MIPOMBIIIEHHOCTb, METaJLTypTus,
CTPOUTEJIbHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IPOU3BOICTBO, IHUIIEBAs
IPOMBIIIJICHHOCTh,  (papMaleBTHYECKass MPOMBIIIJICHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKHUX IPenapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHAIOB,
BJICKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHS IIPOTPAMMBI 110
XM HA VIJIVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpEeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero o0Opa3oBaHMsI BBIJICICHBI CJCAYIOIIUE COCTABISIONIUE: OCO3HAHHE
OOyYaroIMMUCS POCCUMCKOM TpaKJaHCKOW WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOSITEIBHOCTH W CAMOOIIPENICIICHUIO;  HAJIU4YHE
MOTHBAllMM K OOyYEHHIO; TOTOBHOCTb U CIOCOOHOCTH OOyYarouuxcs
PYKOBOJICTBOBAThCSl TPHUHATHIMU B OOIIECTBE TMpaBUJIaMU H HOpPMaMu
MOBEACHUS; HAIMYUE MPABOCO3HAHUSI, SKOJIOTUYECKON KYJIbTYpPbl; CIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINYHOCTHBIE PE3YJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcs B MpoIecce peau3aii 00pa3oBaTeIbHON JEATeTbHOCTH.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOydJaronuxcsi B Mpoiiecce peaansaiuy 00pa3oBaTebHON AesSTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUs OOYYAIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMIOJTHEHUN
XUMUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AESATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOWIEHHS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIHIO
OTCYECTBECHHON XMMUM;

yBaKEHUSI K TMPOIIECCY TBOPUECTBA B OOJIACTH TEOPHHM U MPAKTUYECKOTO
NPUWIOKEHUSI XWUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX HAONIOACHHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca W MO3HABATEIbHBIX MOTHBOB B MOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze uWHPOpPMAIIMM O  TEPEAOBBIX  JIOCTIXKCHHSIX  COBPEMEHHOM
OTCYECTBCHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM U C Y4YE€TOM OCO3HAHUS
ITOCJIEACTBUAN ITOCTYIIKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:



NOHUMAaHUs IEHHOCTEH 3J0pOBOr0 M 0Oe30macHoro oOpasa >KHU3HU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUYECKOMY U
NICUXUYECKOMY 310POBBIO;

COOJIFOZICHUS TMpaBWJI 0€30MacHOr0 OOpalleHUs C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

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

OCO3HAaHMSI  TMOCIHEACTBHUM W HENPUATHS  BPEIHBIX  IPUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypEeHHS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
JEeSTeIbHOCTH, OOIECTBEHHO TIOJIE3HOWM, TBOPUYECKOM U JPYrMX BHIIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacCTHE B PEIICHUM MPAKTUYECKUX 3adad
COIMAJIbHON HAIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBAXEHHS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPacKTOPHUU
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00IIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1E€JIECO00PA3HOTO OTHOMICHHS K MPHUPOAEC KaK MCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUsI HEOOXOJUMOCTH WCIIOJIb30BAHUSA JOCTIDKCHUM XUMUU JUIS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HEINPUATHUS JEUCTBUM, NPUHOCAIIMX BpEd OKPYKaArOIIEH
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEACTBUA MPEANPUHUMAEMBIX I€UCTBUN U MPEAOTBPAILIATh UX;

HaJu4usi Pa3BUTOrO  HKOJOTHMYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
KYJIbTYpbI, OIbITA JIEATEIBHOCTH AKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHOM
IIPAKTUKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TMPOTHUBOCTOSITH HJICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ 1 0OIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHENMU(PUKN XUMUU KaK HayKd, OCO3HAaHHS €€ pOJu B
(dbopMHUpPOBAHNY PAIMOHATEHOTO HAYYHOTO MBIIUICHUS, CO3AaHUH IIEIOCTHOTO
MIPEICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU IS COBPEMEHHOUN
UUBWIN3ALMKA: B €€ T'yMaHHCTHUYECKONM HANpPaBJIECHHOCTH W Ba)XHOM pOJM B
CO37JaHUU HOBOW 0a3bl MaTEepPUAIBHOW KYJIBTYpPhI, B PEIICHUU TJIOOATBHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHUS UEJIOBEUYECTBA — CHIPHEBOW, YHEPTETHUECKOM,



NUIIEBOM M DKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTUU  MEAUIUHBI,
00ecreyeHnr YCIOBHUM YCIEIIHOTO TPyAa U SKOJOTUYECKA KOMGPOPTHOM KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHaliu3a U OOBICHEHMS SIBICHHI
OKPYXKAIOIIET0 MHUpa U MPOUCXOISANIMX B HEM H3MEHEHHMM, YMEHHs JeNaTh
000CHOBaHHBIE 3aKIIIOUCHHUS HA OCHOBE HAyYHbIX (AKTOB U HMEIOUIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus MpooJieM B pealbHbIX KU3HEHHBIX CUTYaIIHSIX;

UHTEpeca K TO3HAHUIO, UCCIIE0BATENILCKON EATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHHI0, K AaKTMBHOMY IIOJYYEHHIO HOBBIX 3HaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K  OCOOCHHOCTSM  TpyAa B  pa3iIuyHbIX  cdepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE PE3YJbTAaThl OCBOCHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpEeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHBIE (MEXIpEIMETHBIC) 0O0IIIeHayYHbIe MOHATHS,
OTpa)karollue IIEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (pakT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAONIOJACHHE, N3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbIe NEeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PpETYyJsATHBHBIC), obOecrneuuBaronme (HopMUpOBaHHE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTBHON KOMIETEHITUU O0YJarOIINXCS,

CIIOCOOHOCTh 00yJaronmxcs UCIIOJIH30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHWS W  YHUBEpPCAIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOM M COIMATBLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yibTaThl OTPAKAKOT OBJIAJICHUE YHHBEPCAJIbHBIMU
y4eOHBIMU  T103HABATEIIbHBIMA, KOMMYHHKATUBHBIMU U  PETYJISTUBHBIMU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

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

ONpeAesATh ILEIN JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHHUS, COOTHOCUTH PE3YNbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE MPU3HAKU MOHSATUN U yCTaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIONINE MOHATHS [l OOBSICHEHHS OTAETBHBIX (PaKTOB
U SIBJICHUI;



BBIOMpPATh OCHOBAaHMS M KPUTEPUU i KilacCU(pUKAIMU BELIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABJIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKAY H3Yy4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKUE paACCYXACHUS (MHIYKTUBHbBIC, ACIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUSI B PaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

OPUMEHSATh B MpOIECCe TMO3HAHUA  MCHOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBbIE)  MOJENH, MpeoOpa3oBbIBATH  MOJIEIbHBIC
OPENCTaBIICHUS — XUMHUYECKMM 3HAaK (CHMBOJI) DJIEMEHTa, XHMHUYecKas
dbopmyna, ypaBHEHHE XHUMHYECKON peaklud — TPU PEIICHUU YYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aJ]a4, MPUMEHSITh Ha3BaHHbIE MOICIbHBIC
IPEICTAaBIICHUS ISl BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XUMHYECKUX PEaKIIU.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKHE NeiiCTBUSA:

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 JJI1 (DOPMUPOBAHMS TUIIOTE3bI TIO MMPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIQ/JICTh HAaBBIKAMU CaAMOCTOSITEIBHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 00O0OIIEHHWS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTU
PE3yNIbTaTOB UCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOACTIaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW M TPOCKTHOU
NEeSATEILHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/ad, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NIMUYHBIX HCTOYHHMKAX HHQoOpManuu (HAy4HO-
NoMmyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPABOYHBIC MOCOOMS,
pecypcbl UHTepHeTa), aHamu3upoBaTh MHGOPMAIIMIO PA3TUYHBIX BUJIOB U (OpM
IpeICTaBIICHNUS, KPUTUYECKH  OIlEHWBaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;

(dbopMyIHpOBaTH 3aIIPOCH] U IPUMEHSTH PA3TUYHBIC METOIbI IPU TTOUCKE U
otbope wuHPOPMAIMK, HEOOXOJAMMOM JUIS BBIOJHEHHUS YYeOHBIX 3aaad
OIPEACIEHHOTO THUIIA,;

npUOOPETaTh OMBIT MCIOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIBHYIO (OpMY TpEACTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KadeCTBE CpEACTBA MpU paboTe C
XUMUYECKON WH(OpMaImen: NpUMEHITh MEXIpeAMEeTHbIe (pu3nueckne u
MaTeMaTU4ecKre) 3HaKu W CHMBOJBI,  (opmynsl, abOpeBUATYpHI,
HOMEHKJIATYpPY;

HCII0Jb30BAaTh 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA HAI'JTIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

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

BBICTYIIATh C Hp@SGHTaHHCﬁ PE3YJILTATOB MMO3HABATEIBLHOU JACATCIIBHOCTH,
IMOJIYYCHHBIX CaMOCTOATCIIBHO HJIKM COBMCCTHO CO CBCPCTHUKAMH IIpU
BBIIIOJJTHCHUN  XHUMHUUYCCKOI'O OKCIICpHUMCHTA, HpaKTH‘ICCKOﬁ pa6OTLI I10
HCCJICAO0OBAHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCaIn3alliU y‘IC6HOI‘O ITPOCKTa,
)51 (bOpMYJII/IpOBaTI) BBIBOJAbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUus HO3HHHﬁ B X0AC 06CY)KII€HI/I$I 1 0OMeHa MHECHUSMH.

PerJISITI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPlSI:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESATENIBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejaraeéMblii alropuT™M JEUCTBUM IpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIIEOBAaTENIbCKUX 3a]ad, BBIOMpaTh HaubOojee
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
crienuguyecKue sl yaeOHOro npeaMera « XUMUs HaydHbIC 3HAHUS, YMEHUS U
CIIOCOOBI ICHCTBUI IO OCBOCHHUIO, HHTEPIIPETAIIUH U MTPEeOOPA30BAHMIO 3HAHHM,
BUJIBI JIEATECIIBHOCTH 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
IpeACTaBIICHBI 110 TOJaM U3y4YCHHS.

10 KUIIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE U 3HAYCHUU OPTaHHYECKOU
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJId B 00ECIEYECHUN YCTONIHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHIECKOM, YHEPTeTUIECKON
M THIeBod O€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JIaHUM HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB DSHEPTHHM, B OOECIICUEHUU PAIMOHATIHLHOTO
MIPUPOIOTIONIB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIICH KYJIbTYphI
YeJIOBEKa, a TaKKe HSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3J10pPOBBIO U IPUPOJAHOMN CPELE;



BJIQJICHUE CUCTEMOM XHMHUYECKMX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIOJIATAlOIINE TOHATHS — XUMUYECKUH OJIEMEHT, aToM, SApO H
DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIC OpPOWTANIM, OCHOBHOE WU
BO30YKJIEHHOE COCTOSIHUS aroma, ruOpuamu3anusi aTOMHBIX OpOWTasiel, WOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpHAash macca, MOJISIPHBIA OOBEM, YIIIEpOJHBIN
CKeneT, (yHKIHMOHAIbHAs TpYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYThIE, COKpalIEHHBbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas H
IPOCTPAaHCTBEHHAs (F€OMETPUYECKAsl, ONITUYECKAsl), U30MEPhI, TOMOJIOTHYECKUI
psll, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE
COEMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHHUS; TEOpUM, 3aKoHBI (repuoamdeckuii 3axkoH JI. . MeHneneena,
TEOPUS CTPOEHUS OpraHnyeckux BemecTB A. M. byTiiepoBa, 3akOH COXpaHEHHUS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU MPU XUMUYECKUX
peaKimsx), 3aKOHOMEPHOCTH, CUMBOJINYECKU I SI3bIK XUMUH,
MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAaHUS MPUYMHHOCTH H
CUCTEMHOCTH XHUMHUYECKUX SIBJICHUW;, MPEACTaBICHUA O MEXaHU3Max
XUMHAYECKUX peakuuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O B3aUMHOM BIJIMSIHUA aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN 1 Me30MepHbIi 3P deKThl, OpueHTaHThI | 1
Il pona); dakronormuyeckue CBEIECHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIIOJIb30BAHUM BAKHEUINIUX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON JIEATEIbHOCTH 4YeJIoBeKa, OOIIMX HAy4HbIX MPUHIUIAX
XUMUYECKOTO TPOU3BOJACTBA (Ha TMpUMepe MPOU3BOJACTBA  METAHOJIA,
nepepaboTKu HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTepHbIC MPU3HAKU TTOHSTHH,
YCTaHABJIMBaTh WX B3aMMOCBA3b, HMCIOJIB30BATh COOTBETCTBYIOIIHUE IOHATHS
IIPU OMKUCAHWUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHHII;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

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

COCTaBJIATh YPaBHEHHS XHUMHYECKHX pEaKkUUl U pacKpblBaThb HX
CYIIHOCTb:  OKHUCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA  MOCPEICTBOM
COCTAaBJICHHSI DJICKTPOHHOTO OajaHca dTUX peakIHil, peakiiuii HOHHOTro 0OMeHa
NyTEM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTaBIIMBaTh  MOJEIM  MOJEKYJ OpPraHMYeCKUX  BEIIeCTB IS
WUTFOCTPALMHA UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOPMUPOBAHHOCTh  YMEHUHU: YCTaHaBJIMBATh MPUHAIJIEKHOCTh
U3YYEHHBIX OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K
omnpenenéHHOMY KJacCy/TpyIie COSIMHEHHM, JaBaTh MM Ha3BaHUA TIO
cuctematuyeckorr Homenkiatype (IUPAC) wu mnpuBoauTh TpUBHAIBHBIE
Ha3BaHMS [JI1 OTACJIbHBIX NpPEACTaBUTENECH OPraHUYECKUX BEIIECTB (ITHUJIEH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIJIMKONb, (eHon, Gdopmanbaerus,
aleTaNbJIeTUu]l, alleTOH, MypaBbUHAs KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAS,
OJICMHOBAsA, MaJbMUTHHOBASI KHUCIOTHI, TJIUIMH, aJJaHWH, MajabT03a, QPYKTO3a,
AQHWUJIMH, JTUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(hOPMHUPOBAHHOCTh YMEHHS OMNPEACIATh BHUJ XWMHYECKOW CBSI3U B
OpPraHUYeCKUX COCIUHEHUSX (KOBaJEHTHAas U WOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSA3b);



c(hOpPMHUPOBAHHOCTh YMEHHSI TMPUMEHSTH TOJIOKEHHUS TEOPUU CTPOCHHS
opranuueckux BemiectB A. M. bytiepoBa 1 0OBSICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTaBUTENIEH Pa3IuYHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIEBOJOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXHBIX 3(QUPOB, XHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCJIOT, OEJIKOB, YIieBOJ0B (MOHO-, - U
MOJINCAaXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIAYy HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYIT,

c(hOpPMHUPOBAHHOCTh yYMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHMYECKUX COSTUHEHUM
OT KPaTHOCTH U THUIIa KOBAJEHTHOMN CBS3M (G- U M-CBSI3U), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

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

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

chOpPMHUPOBAHHOCTh ~ YMEHHS  IIPUMEHSITH  OCHOBHBIC  OIEpalluu
MBICITUTEILHON JEATEIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 000O0IIeHHE,
CHCTEMATHU3alMI0, BBISABJICHUE MPUUYUHHO-CICACTBEHHBIX CBA3CH — JUIA
M3yUYCHUS CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISATh B3aMMOCBS3b XUMUUECKUX 3HAHUI
C TMOHATUAMHU U MPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
s 60jilee OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO €IUHCTBA
MHpA, HCIOJb30BaTh CHUCTEMHBIC 3HAHHUS 1O OPraHUYECKON XUMHUHU IS
O0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBECHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUM: TMPOBOJUTH pACUETBl 110 XUMHUYECKUM
dbopMyllaM ¥ ypaBHEHHMSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3udecknx BenWYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIECTBA),
XapaKTEePU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Pacy€Thl 110
HaXOXXJICHUIO XHUMHUYECKOM (OPMyNBI BeIIECTBA IO H3BECTHBIM MAaCCOBBIM
JOSIM ~ XUMHUYECKHUX  DJIEMEHTOB, TMPOAYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh ~YMCHHH: IIPOTHO3UPOBATh, aHAJIU3UPOBATh U
OIICHHBATH C ITO3UIIUHA SKOJOTHYCCKON OC30IMaCHOCTH MOCICACTBHUS OBITOBOM H
MIPOU3BOJCTBEHHON JIESITEIIBHOCTA 4YEJIOBEKa, CBS3aHHON C TepepadOTKOM
BEIIIECTB, HCIIOJb30BaTh MOJYYEHHbIC 3HAHUSA [JIs TPUHATHS TPAMOTHBIX
pEIIeHu Mpo0JieM B CUTYaIUsX, CBI3aHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATHh U MTPOBOIUTH
XUMUYECKUN SKCHEPUMEHT (TMOJIyYEHUE M U3YYECHHE CBOWCTB OPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICO/IEPIKAIIMX OPTAaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIbHbBIX
3319 110 PACIO3HABAHUIO OPTaHMYECKHUX BEIIECCTB) C COOJIOJCHHUEM IIPaBHII
O6e3omacHOro OOpaIlieHusl C BEIIECTBAMH M JIA0OPATOPHBIM OO0OPYJAOBAHHEM,



dbopmMynIupoBaTh I1I€b HCCIEIOBAHUSA, MPEJICTABIAT, B pa3audHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

coOJIFoAaTh MpaBHIa YKOJIOTUYECKH 11e71ecO00pa3HOTO MOBEACHUS B OBITY
M TPYyHAOBOH JCATCNBHOCTH B LENSIX COXPAHCHUS CBOCTO  3[0POBb,
OKpY’KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONYMBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOrO JCHCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, HOHUMAs cMbIci okazarens [1J1K;

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHHUS OPTaHUYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIICHUS PUCK-TI0JIb3;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHAINIPABICHHBIM MOUCK
XMMHYCCKOH WH(QOPMALMK B DPasIMYHBIX HMCTOYHMKAX (HAaydHas U y4eOHO-
Hay4YHas JUTepaTypa, CPECTBa MacCoBOil HHpOpMarmy, FIHTEepHET u Apyrue),
KPUTHYCCKH aHATH3HPOBATH XUMHUICCKYI0 HHPOPMALHIO, iepepadareiBaTh e€ U
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON Y4eOHOM 3a1auei.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIass 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, YHEPreTUYECKON U MHUIIEBON
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUaJIOB, HOBBIX
MCTOYHUKOB YHEPTUH, B 00ECIIEUECHUHN PAIMOHAIIBHOTO MPUPOJIONIOJIb30BAHUS, B
dbopMHpPOBAaHMM MHUPOBO33PEHHSI W OOIIEH KyJIbTYphl 4EOBEKa, a TaKke
AKOJIOTUYECKA OOOCHOBAHHOT'O OTHONIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM
cpexne;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAraloIIMe TMOHATUS — XUMHYECKHH JJIEMEHT, aTOM, SJpO aroma,
M30TOIBI, O3JCKTPOHHas 000JI0Yka aroma, S-, P-, O-aromHBIC OpOUTAIH,
OCHOBHOE€ U BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneii, MOH, MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEIHOCTh, CTETICHD
OKHUCJICHUSI, XWUMHYECKas CBsI3b (KOBaJEHTHAs, WOHHAs, MeTajuIndecKas,
BOJIOPOJIHASI), KpUCTAJUIMUECKasi PEmIETKa, XUMHUYECKas peakius, pacTBoOp,
AJIEKTPOJIUTBL, HEAIEKTPOJUTHI, DICKTPOJIUTUYECKAs AUCCOLMALMsS, CTEICHb
JIWCCOLIMALNY, BOJOPOJAHBIA IIOKAa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEMJI0BOM 3(PPEKT XUMUYECKOW pEeaklUuh, CKOPOCTh XHUMHYECKON peakIuw,
XUMHUYECKOE PABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUS DIIEKTPOJIUTHUYECKON
nucconnanuu, nepuoanyecknii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS
MacCChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU [IPU XUMHUUECKUX
peaKkusax, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEMCTBYIOIIKUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHMS,
JIe)KAIIME B OCHOBE NMOHUMMAaHUA NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKUX
SIBJICHUM; COBPEMEHHBIC NPEICTABJIEHUS O CTPOCHUU BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; IPEICTABICHHUS O
MEXaHU3MaxX XUMHUYECKHX PEaKUWui, TEPMOAUHAMUYECKUX WU KHUHETHUYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKAaHHUs, 0 XMMHYECKOM PAaBHOBECHM, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHMSI O CBOMCTBAx, COCTaBe,
MOJIyYeHUHM U 0€30MacHOM WCIIOJIb30BAHUU BAXKHEUININX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOW JESITEIIBHOCTH YEJIOBEKA, OONIMX HAYYHBIX
MPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIEC MPU3HAKU MMOHATUH,
YCTaHABIIMBaTh WX B3aHMMOCBSA3b, HCIOJIB30BATh COOTBETCTBYIOIIWE IOHSATHS
IIPU OMMCAHWN HEOPTaHUYECKHUX BEIIECTB U UX NMPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY IS
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUN XMMHYECKUX pEaKIIuii,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBumanpHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

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

c(hOpMHUPOBAHHOCTH YMEHUSI OOBSICHITH 3aBUCMOCTb CBOMCTB BEIIECTB OT
BUJIa XMMHUYECKON CBSA3M W THUIA KPUCTAIUIMYECKOW PpemETKH, OOMEHHBIN H
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHHM: KIACCU(PUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA MO WX COCTAaBY, XMMHYECKHE PEAKIMU MO PA3JIMYHBIM IpPU3HAKAM
(uucimy M cOCTaBy pearupyrolldx BEHIECTB, TEIIOBOMY 3(PQeKTy peakiuwu,
U3MECHEHHUIO CTENEHEH OKHUCJICHHs] DJEMEHTOB, OOpPaTUMOCTH, Y4YaCTHIO
KaTanu3aropa U JPYTHUe); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUH
JUTST KacCU(UKAIIMK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

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

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB W HOHOB XUMHYECKUX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOIOB
[lepuognueckoir  cucrembl .M. MenneneeBa, HUCHONB3ysSd  HOHATHS
«QHEPreTUYCCKHE YPOBHN», «IHEPIETUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKIEHHOE YHEPTETUUECKHE COCTOSHHS aToMay;
OOBSACHSITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX
coequHeHurd 1o nepuoaaM M rpynnam llepuogmueckon cucremsr . .
MeHneneeBa, BaJICHTHbIE BO3MOXHOCTHM aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XUMUYECKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEPXKAATh
CYILIECTBOBAHUE T'€HETUYECKON CBSI3M MEXK]y HEOPTaHMUYECKMMH BEIIECTBAMMU C
MOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX pPEAKIMl IMOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO
OamaHca ATHUX peaKIUh; PEeaKIUid HOHHOTO OOMEHa IMyTEM COCTaBJICHUS HX
IIOJHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; PEAKUMU TUAPOIU3a; PEaKLUN
KOMITJIEKCOOOpa3oBanusi (Ha TpUMEpPe TUIPOKCOKOMIUIEKCOB IIMHKA H
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHUSI OOBICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKIUNA ¢ YUETOM MX SHEPreTUUECKHX XapaKTEPUCTHUK, XapaKTEP
W3MEHEHHSI CKOPOCTH XMMHUYECKOW pPEaKlMH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(dakTopoB, a TakKe XapaKTep CMEIICHHWs XUMHUYECKOTO pPaBHOBECHUS TIOJ
BIIMSIHUEM BHEIIHUX Bo3aericTBul (mpunuum Jle [laTense);

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUUYECKHE PEaKIIHH,
JeXKale B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHS] CEPHOW KHUCIOTHI, aMMHUAKa,
oOIue Hay4HbIe MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh



NPUMEHEHUS HEOPTraHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOUKH
3pEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAaHUM O METOJAaX HAY4YHOIO
MO3HAHUA SIBIICHUW TpPUPOALl — HAOIIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbli M MBICICHHBIN), HCIOIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, YMEHHUS TMPUMEHATb HOTH 3HAHUS TPU  HKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS] XMMUUYECKHUX SIBICHUN, UMEIOIUX
MECTO B MPUPOJE, MPAKTUUECKONU JESATEIBHOCTH YEJIOBEKA U B MOBCEIHEBHOM
KU3HH,

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBJISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUN
C TOHSTUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
1t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTePUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCT, YMEHHMsI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
NOHSATUM  «MaccoBas JIOJs BEIIECTBA B  pacTBOpE» M «MOJISIpHAs
KOHIIEHTpAIMs»; Macchl BellecTBa WM 00bEMa Tra3za MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe MM OOBEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ (deKkTa peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO TUCCOIUAIIUU; MAaCCh
(o0BEMa, KoIMYecTBa BEIIECTBA) MPOIYKTA PEAKIIUU, €CIU OJIHO U3 MCXOJHBIX
BEIIECTB JaHO B BHJAE pacTBOpa C OMNpPEACIEHHON MaccoBOM Jloei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
POJYKTa peakiuu; 00bEMHBIX OTHOIIICHUI Ia30B;

c(hOpMHUPOBAHHOCTh YMEHU: CAMOCTOATENBHO IJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TMpOBEJEHUE peakiuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOIO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
oTmpeJielieHUe CPeibl PAaCTBOPOB BEIIECTB C MOMOIIBbIO MHAUKATOPOB, U3YUYCHHE
BJIUSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTb XMMHUYECKOH peaKiuu, perieHue
AKCIIEPUMEHTANBHBIX 3a7ad 1o TemMaM «Mertamie» u  «Hemeramnsi»y) ¢
coOmro/leHeM TpaBuil  Oe30macHOro  oOpamieHuss ¢ BEIEeCTBAMH |
nabopaTopHbIM  00OpyaoBaHuEM, (HOpPMYyITUpOBaTh II€JIb  HCCIEIOBAHUA,
IIPEICTABIIATh B PA3IMYHON (pOpME pe3yJIbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh
U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCT,  YMEHHI: COOMIOZaTh TMpaBWiIa  TOJH30BaAHUSA
XUMUYECKON TOCY/I0 W Ja0opaTOpHBIM 000pYyIOBaHUEM, OOpAIEHUS C
BEIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTUYECKH IIEI€CO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKpPYKArOIIEH
IPUPOAHONU CpeIbl U JOCTIKEHHSI €€ YCTOMYMBOIO Pa3BUTHA, OCO3HABATH
OMACHOCTh TOKCHMYECKOTO JEHCTBUS Ha KUBBIE OPTraHU3MbI OIPEACIEHHBIX
HEOPraHWYECKUX BEUIECTB, TIOHMMAas cMbIch rokazaresns [IIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IEJICHANIPABICHHBIA MMOUCK
XMMHYECKOH WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M Yy4eOHO-
Hay4Has JUTepaTypa, CPEACTBA MacCcoBO HHpopMalmK, HTEpHET U Ipyrue),
KPUTHYECKH aHAIN3MPOBATH XMMUYCCKYIO HH(OPMALHIO, IIepepadaTsiBath € 1
UCIIOJIb30BaTh B COOTBETCTBHMM C IIOCTaBJIEHHOM ydeOHOW  3amayeit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3je/ioB DJieKTpoHHbIe (uppoBbIE)
KoHTpoJibHbIE IIpakTH4eckue
/1 | ¥ TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer oprannyeckoit
11 xumuu. Teopus cTpoeHus 8 bubnmnoreka HOK
' OPraHUYECKUX COETUHEHHI https://m.eds00.ru/d69df650
A. M. bytneposa
Htoro no paznemny 8
Pasznea 2. YrieBoaopoabl
[Ipenenbuble
2.1 TIEBOJIOPOIBI — AJTKAHBI 5 bubmorexa LOK
' yr p ’ https://m.eds00.ru/d69df650
IIUKJI0ATKAHBI
Henpenenbabie
2.2 nerl)ao)1 OpOJIBI: AJTKEHBI 14 1 bubmmorexa [JOK
' YHICBONOPOARL: ’ https://m.edso0.ru/d69df650
QJIKaTUCHBI, aJTKIHBI
53 Apomaruyeckue 3 bubmuoreka [JOK
' YIIIEBOAOPObI (apeHBI) https://m.eds00.ru/d69df650
[TpupoHBIE HCTOUHUKHI
24 PJ)lelljsollo 0JIOB U UX 4 bubmmorexa [JOK
' yt AOPOA https://m.edsoo.ru/d69df650
nepepaboTka
2.5 I"anmorennpon3BoHbIE 4 1 bubmmoreka [JOK



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

YIJIEBOJIOPOJIOB

https://m.edso0.ru/d69df650

Uroro no pazgeny

35

Pazgea 3. Kucaopoacoaepxammue opraHudeckKu

€ coeJMHEeHus

bu6nuoreka [JOK
31 Criupret. dexon 11 https://m.eds00.ru/d69df650
KapOonunbHsbie
COCIUHCHUS: AJIbJICTH]IbI U
3.2 keToHbl. KapOoHOBBIE 21 bubmorexa [JOK
' - 1ap https://m.eds00.ru/d69df650
KHCIOTHI. CIIOKHBIE
a¢upsl. Kupbl
bubmuorexa [JOK
3.3
YTIeBOzE 9 1 https://m.eds00.ru/d69df650
Wroro no pasaeny 41
Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHus1
41 AMUHBI. AMUHOKHCIIOTEL. 19 1 bu6nuoreka [IOK
' Benku https://m.edso00.ru/d69df650
Wroro no pazaeny 12
Paspnen S. BeicokoMoJieKy IsIpHbIe COeIMHECHUS
51 BricokoMonekynspHbie 5 bubmuoreka [JOK
' COEIMHEHUS https://m.eds00.ru/d69df650
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO
102 3

YACOB I10 ITPOT'PAMME



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 KIIACC

HaumeHoBaHuUe KoanuectBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPOrpamMmbl padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue aToma.
[Tepuoanueckuit
3aKOH U
11 [Tepuonnueckas 9 bu6mmoreka [JOK
' cucrema https://m.edsoo.ru/2dd57f24
XUMHUYECKHX
sneMeHToB /[. W.
MennesneeBa
Crpoenue
12 BEIIIECTBA. 11 bu6mmorexa [IOK
' Mmuoroo6pasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 Xumuueckue 19 3 bu6mmorexa [IOK
' peaxImu https://m.edso00.ru/2dd57f24
Uroro no pazneny 39
Pa3nes 2. Heopranmueckasi XuMust
bu6mmorexa [JOK
2.1 H
CMETaILTH 31 3 https://m.edsoo.ru/2dd57f24
2.2 MerTanbl 23 2 bu6mmoreka [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

Hroro no pazneny 54

Pa3zgen 3. XumMus u ;Ku3HbL
MeToasl TO3HAHUS

3.1 B XUMHUU. XUMUS U 9 bubnnorexa [IOK

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

Hroro o pasneny 9

OBIIEE KOJIMYECTBO

YACOBIIO 102

[TPO'PAMME



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

HOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
N KoumnuectBo yacos JJIeKTPOHHbIE
; Harta uupposBbie
n/ Tema ypoka KoHnTpoJibHbIE IIpakTnyeckue
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
n padoThI padoThI pecypesI
[Ipenmert u 3HaUeHUE
OpraHMYEeCcKO XUMuH, bubnuoreka [IOK
1 IIPE/ICTABIICHHUE O 1 https://m.edso00.ru/3686e6f
MHOT000pa3uu )
OPraHUYECKUX COCTUHEHUIN
DJNEKTPOHHOE CTPOEHUE
aToma yryiepojaa (OCHOBHOE U bubnnoreka [JOK
2 BO30YXJIEHHOE COCTOSTHHS). 1 https://m.edsoo.ru/Oce6fd4
BanenTHble BO3MOXKHOCTH c
aToma yriepoja
XuMuyeckas CBsi3b B
OpPraHUYECKUX COECTUHEHMSIX. bubnuoreka [IOK
3 MexaHu3Mbl 00pa30BaHUs 1 https://m.edso0.ru/8d39f5¢c
KOBQJICHTHOH CBSI3H, 8
crocoOBbl pa3phIBa CBsA3EH
Teopus crpoenus bubmuorexa [IOK
4 OPTraHUYECKUX COCTUHEHUIN 1 https://m.edsoo.ru/9e595ch
A. M. Byrneposa 8
5 Buasl nzomepun: 1 bubnmuotexa [JOK



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

CTPYKTYypHasl,
MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIUHEHUN

https://m.edsoo.ru/b0e616
61

IIpencrasnenue o
KJaccu(uKalum u

bubmuoreka [JOK

6 cucTeMaTu4ecKast https://m.edsoo.ru/c212dd
nomenkiarypa (IUPAC) 21
OpPraHWYECKUX BEIIECTB
. bubmuorexa [JOK
Knaccudukamnusa peaknuii B
7 b Ii peakdl https://m.edsoo.ru/ba5706a
OpPTaHHYECKON XUMUHU X
bu6mmoreka [IOK
CucremMarusaims u
8 . https://m.edsoo.ru/87a37ca
000011IeHrEe 3HAHUH 10 TEME b
AJKaHBI: TOMOJIOTUYECKUI
171, 001ast popmyia,
§0MeHKnaTy(11))aI;1 IZ;OMepI/ISI Brbmuozexa [IOK
9 ’ https://m.edso00.ru/25a146
AIIEKTPOHHOE U 36
MIPOCTPAHCTBEHHOE CTPOCHUE -
MOJIEKYIT
bu6mmoreka [JOK
Ddusnueckre U XUMHUUECKUE
10 . https://m.edso00.ru/313771
CBOICTBA AJIKAHOB
1c
1 Haxoxxaenue ankaHoB B bu6mmorexa [IOK

npupoze. CriocoOsI

https://m.edsoo.ru/259b0a



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b

MOJIy4YCHUA U IPUMCHCHUC
aJIKaHOB

LuknoankaHsl: o0Ias
dbopMyIa, HOMEHKIIATypa
U30MEpHUsi, 0COOCHHOCTH

bu6mmoreka [IOK

12 https://m.eds00.ru/156730
CTPOCHUS M XUMHUYECKHX 42
CBOICTB, CITOCOOBI T
MOJTyYeHUs U TIPUMEHEHUE
Pemenne pacu€THbIX 3a1a4
Ha ONpeeTICHHIe
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHMYECKOTO BEIIEeCTBA MO bubmorexa HOK
13 https://m.edsoo.ru/bf84d8e
MacCCOBBIM JIOJISIM aTOMOB b
3JIEMEHTOB, BXOSIINUX B €T0
cocraB. CucremaTuzanus u
0000111eHIe 3HAHUI 110 TeMe
AJIKEHBI: TOMOJIOTUYECKUIA
psin, obmas gpopmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE bubnuoreka [IOK
14 Y IIPOCTPAHCTBEHHOE https://m.edso00.ru/273b0a
CTPOEHHE MOJIEKYJL. le
CrtpyKTypHas U LUC-TpaHC-
U30MEepHsl aJIKEHOB
du3nyeckrue U XUMUYECKHE bu6mmoreka [JOK
15 CBoIicTBa ankeHoB. [IpaBuio https://m.edso00.ru/21069cc
MapkoBHHKOBa d
16 CniocoOsI ToTy4YeHus 1 bubnuotexa [JOK



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd

MMPUMCHCHHUC aJIKCHOB

https://m.edso0.ru/665dc0
58

[TpakTtuyeckas padora Ne 1
no teme "[lonyuenne

bu6mmoreka [IOK

17 https://m.edso00.ru/0941eed
STUJICHA U U3YUYEHUE €T0 8
CBOMCTB" <]
Pemenne pac4€THbIX 3a1a4
Ha OIPEICICHHE bubmuorexa [JOK
18 . https://m.edsoo.ru/e9ea992
MOJICKYJISIPHOM (HOPMYJTBI 1
OpPraHNYeCKOT0 BEIISCTBA B
AJKaueHbl: CONPsHKEHHBIE,
M30JIMPOBaHHBbIE, bubnuoreka [IOK
19 KyMYJUPOBaHHBIE. https://m.edsoo.ru/04298c
Oco0eHHOCTH ANEKTPOHHOIO Oa
CTPOCHUS
. bu6mmoreka [IOK
XUMHYECKUE CBOMCTBA
20 . https://m.edsoo.ru/e56125
CONPSHKEHHBIX THEHOB 3
CriocoObI nostyyeHust u bubmorexa [JOK
21 https://m.eds00.ru/1aa8166
MIPUMEHEHHUE aJTKaIUECHOB 0
AJIKVHBL: TOMOJIOTHYECKHI
171, 001ast popmyia,
P dopmy bubmuorexa [JOK
HOMEHKJIaTypa, AIEKTPOHHOE
22 https://m.edsoo.ru/68b6cc4

U TIPOCTPAaHCTBEHHOE
CTpPOEHHE MOJIEKYI,
¢du3nueckre CBOUCTBA

c



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c

XUMHYECKHE CBOUCTBA

bubmuoreka [JOK

23 https://m.edso00.ru/23493a
AJKUHOB
93
KadecTBeHHbIC peakiny Ha bubmorexa OK
24 . P https://m.edsoo.ru/7b1c48
TPOMHYIO CBSI3b
da
CnocoOsI 1oydeHus u bubmorexa LOK
25 o https://m.edsoo.ru/a6f9ale
MPUMEHEHNE aJTKHHOB N
Pemienue 3amad: pacuérol 1o bubnuorexa [JOK
26 YPaBHEHUIO XUMUYECKON https://m.edsoo.ru/5db8e5
peakuuu 26
97 CucremaTtu3anus u
000011IeHrEe 3HAHU T10 TEME
ApEeHbI: TOMOJIOTUYECKUN
psin, obmas gpopmyia,
HOMEHKJIATypa. bubnnorexka [JOK
28 DNEKTPOHHOE U https://m.edsoo.ru/a92a709
IPOCTPAHCTBEHHOE CTPOCHHE 4
MOJIEKYJ1 O€H30J1a U TOJTyOJ1a,
ux (pu3NUEeCKUe CBOMCTBRA
XUMHUYECKUE CBONCTBA bubmorexa [JOK
29 https://m.edsoo.ru/a44alae
apPEHOB: PEAKIIMHU 3aMEIICHUS 4
XUMHUYECKUE CBONCTBA bu6mmorexa [IOK
30 apeHOB: PEAKIUHU https://m.edsoo.ru/a44alae

MPUCOCIAUHECHUA, OKUCIICHUC

4



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

TOMOJIOTOB OeH3011a

Oco0EHHOCTH XUMHYECKUX

bu6mmoreka [IOK

31 . https://m.edsoo.ru/d5018a
CBOMCTB CTHpPOJIa 54
Pemenue pacuéTHpIX 3a1a4
Ha olpe/IeIeHHC bubmuoreka [JOK
32 . https://m.edsoo.ru/53461a
MOJIEKYJISIPHON (hOPMYJIBI 2¢
OpPraHMYECKOT0 BEIICCTBA T
CnocoObI MOTYYCHUS U bubmmorexa [IOK
33 i https://m.edso0.ru/6f717d0
MIPUMEHEHNE apESHOB 9
['eHeTnyeckas CBSI3b MEXKIY
34 Pa3IMYHBIMH KJIacCaMu
YIJIEBOIOPOIOB
Pacuétel 110 ypaBHEHUSAM
35 XUMHUYECKHUX PEAKIIHA.
CucremaTtu3zanus u
0000111eHIEe 3HAHUI 110 TeMe
36 ITpuponusrii ras. [lomyrHele
HEe(TSHbIE ra3bl
Kamennslii yroias u bubmmorexa [TOK
37 https://m.edso0.ru/69b339
IPOIYKTHI €T0 NepepadoTKu 3h
Hedtp u ciocoOs1 eé
nepepabotku. [Ipumenenue bubmotexa [JOK
38 ' https://m.eds00.ru/21f9de7

IPOAYKTOB NepepadoTKU
HeTH

8



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

I'enernueckas CBS3b MEKIY

39 pa3IMYHBIME KJIacCaMu
YIJIEBOZOPOIOB
["anorenonpousBogHbIE
YIJIEBOJOPOAOB: bubnuoreka [IOK
40 ANEKTPOHHOE CTPOECHUE; https://m.edsoo.ru/82b4d7
pEaKIMy 3aMeIIeHUs 59
rajoreHa
JleWicTBue 1Ieoueh Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue
JIUTAIOT€HAIKAHOB C
MarHueM U ITUHKOM
CucreMaru3amnus u bubmuorexa [JOK
42 0000111cHIE 3HAHUM 10 https://m.eds00.ru/20e89f2
pazzaeny "YriaeBomoposr” 2
KonTponbnas pabota no bubmorexa [JOK
43 " " https://m.eds00.ru/95c9e29
Teme "YTaeBo10pOoIbl 8
[IpenenvHbIE OAHOATOMHBIE
CITUPTHI: TOMOJIOTHICCKUI
pan, oburas hopmyrna, bubnunorexa [JOK
44 CTPOEHUE MOJIEKYIL, https://m.edsoo.ru/df04c5¢
MU30MepHUsi, HOMEHKJIATYpa, d
KJaccupukanus,
busnyeckue cBoiicTBa
45 XuMHYECKHE CBOICTBA bu6mmoreka [JOK



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

IIPEAEIIBHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/26ee34f
e

CriocoObI nostyueHust u

bu6mmoreka [IOK

46 IIPUMEHEHNE OJTHOATOMHBIX https://m.eds00.ru/484100
CIIUPTOB 000000000
[Ipocteie 3¢upsi:
H(I)DMCHKJIaT(b 5 1 U30MEpHS bubmorexa [JOK
47 P PI, https://m.edso0.ru/c2c788b
0Cc00EHHOCTH (PU3MUECKUX U 5
XAMHYECKUX CBOMCTB B
MHoroaromMHbie COUPTHI:
ATHUJICHIJIMKOJb U TIULEPUH bubmorexa [JOK
48 PHI, https://m.edsoo.ru/ee4d84a
uXx (pU3NYEeCKHue U 3
XUMHYCCKHE CBOMCTBA -
CriocoOsblI MoTy9eHus 1 bubnnoreka [JOK
49 IIPUMEHEHNE MHOT0aTOMHBIX https://m.edsoo.ru/d12e56
CITUPTOB 7d
DeHOII: CTPOCHUE MOJIEKYIIBI, bubnnorexka [JOK
50 (bu3HYECKHEe CBOMCTBA. https://m.edsoo.ru/2ce726f
TokcuuHOCTH (eHoNa 8
. bu6mmoreka [JOK
XUMHUYECKUE CBOMCTBA
ol https://m.edsoo.ru/037ca5f
dbenona
9
bu6mmoreka [JOK
CrniocoOslI nosydeHus u
52 https://m.edsoo.ru/c77ddf4
npuMeHeHue (eHosa c
53 [TpakTuyeckas padora Ne 2. bub6nuorexa [IOK



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c

Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "CrupThl U
dbenonsr"

https://m.edsoo.ru/fd0ced0
9

CI/ICTeMaTI/ISaHI/IH n

bubmuoreka [JOK

54 . https://m.edsoo.ru/1810ch
000011IeHrEe 3HAHU I10 TEME %
AJbJEruIbl U KETOHBI:
JJIEKTPOHHOE CTPOCHHE
KapOOHHMIILHOM TPYTIIIHI; bubmorexa LOK

55 ’ https://m.edsoo.ru/b139bea
TOMOJIOTHUECKUE PSIJIbI, N
oOuras popmyna, U3oMepus -
Y HOMEHKJIaTypa
AIbeTuipl 1 KETOHBI: bubmuorexa [JOK

56 (du3MYeCcKue CBOMCTBA; https://m.edso00.ru/c88742
PEaKIuu MPUCOETNHEHUS 5¢c
Peaknpu oxuciaeHus U bu6mmoreka [JOK

o7 KaueCTBEHHbIE PEaKIINU https://m.edsoo.ru/a393baa
aJbJACTHUJIOB U KETOHOB 9
Crioco0b! nosyueHust bubmorexa [JOK

58 https://m.edsoo.ru/520d1c
aJbJACTHUJIOB U KETOHOB 51
OZIHOOCHOBHBIE MPEIECTbHBIC

bu6mmoreka [JOK

KapOOHOBBIEC KHCIIOTHI,

59 https://m.edsoo.ru/fecOb11
OCOOEHHOCTH CTPOCHHMSI UX 3
MOJIEKYH h

60 W3oMmepust © HOMEHKIATypa bubmmoreka [JOK



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113

KapOOHOBBIX KUCIIOT, HX
¢u3nveckre CBONCTBA

https://m.edsoo0.ru/700cc87
b

XUMHYECKUE CBOUCTBA

bu6mmoreka [IOK

61 MPEAEIbHBIX OJTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KHMCIIOT 9
Oco0EHHOCTH CBOWCTB
MYpPaBbUHOHN KHCIIOTBI bubmorexa [JOK
62 ' https://m.edsoo.ru/bb31be
MHuoroo6pasue kapOOHOBBIX 7
KHCJIOT T
OCcoOCHHOCTH CBOMCTB:
HENPEICTbHBIX U
apOMaTHIECKHUX
KapOOHOBBIX, bu6mmoreka [IOK
63 JTMKapOOHOBBIX, https://m.edso00.ru/83a087
TUAPOKCHUKAPOOHOBBIX 73
kucnort. [IpencraBurenu
BBICIIINX KapOOHOBBIX
KHCIJIOT
bu6mmoreka [JOK
ITonsiTHE O MPOU3BOIHBIX
64 https://m.edsoo.ru/0d162d
KapOOHOBBIX KUCIIOT od
CnocoObI noTydeHus u bubnunorexa [JOK
65 npUMeHeHHe KapOOHOBBIX https://m.eds00.ru/7c065c9
KUCIIOT d
CrnoxHble 3(upsI:
. bubnuotexa [JOK
66 TOMOJIOTHUECKUI psijI, oO1as

dbopmyna, u3omepus u

https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

OuznyecKkue 1 XUMUIECKHE bubmorexa HOK
67 . https://m.edsoo.ru/ad6b94
cBoiicTBa 3(hUpoB b2
Pemenne pacuéTHbIX 3a1ay:
110 YPaBHEHUIO XUMUYECKOU
68 peaKIuu, Ha ompeeieHue
MOJICKYJISIPHOM (HOPMYJTBI
OpPraHNYeCKOTO BEIECTBA
[TpakTuueckas paborta No 3.
Pemenue bu6mmoreka [IOK
69 IKCIIEPUMEHTAIBHBIX 33124 https://m.eds00.ru/486671f
1o Teme "KapGoHoBbIe b
KUACIOTHL. ClI0KHBIE YPHUPHI"
Kupsl: ctpoenue, bubnuoreka [IOK
70 buznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/al9c5b9
CBOWCTBA (THAPOIIN3) 8
Oco0OeHHOCTH CBOMCTB
JKUPOB, COJEPKALTUX bu6mmoreka [JOK
71 OCTAaTKHU HEINPEAEIbHBIX https://m.edso00.ru/b03319
YKUPHBIX KHCIOT. JKUpHI B 22
pUpoze
MpIia Kak COJTM BBICIITUX
KapOOHOBBIX KUCIIOT, UX bu6mmoreka [JOK
72 Moroiee aercteue. [loustre https://m.edso0.ru/3c5665

O CHHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

65



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565

I'eneTnueckas cBSI3b
YIJIEBOAOPOIOB U

bu6mmoreka [IOK

73 https://m.eds00.ru/56790c
KHCIJIOPOJICOACPIKAIIIX 9%
OpPTraHWYECKUX BEIIECTB o
74 Pacuérel o ypaBHEHUsIM
XUMHYECKHUX PEaKui
bubmuorexa [JOK
CucremaTtu3anus u
75 y https://m.edsoo.ru/f8eaf2e
0000111CHIE 3HAHUM 110 TEME b
OO0m1as XxapakTepuCcTUKa
JICBOJIOB U Ki1accuuKarus bubmorexa LOK
76 yr https://m.edsoo.ru/7a9693a
YTJI€BOJIOB (MOHO-, IU- U 1
HoJIMcaxapuabl) B
MoHocaxapusl: bubmuorexa [JOK
77 ¢uznyeckue cBoWcTBa U https://m.edsoo.ru/b4bdda
HAaxO0’KJICHUE B IIPUPOJIE 2d
IIpuMeHeHue TIII0KO3bI, €€
bu6mmorexa [IOK
3HAYCHHE B
78 https://m.edsoo.ru/5e6112
KU3HEICITCIIBHOCTH 2
opraHusMa o
Jucaxapuapl: caxaposa,
P P bu6mmorexa [IOK
MajbTO3a U JIAKTO3a.
79 https://m.edsoo.ru/eb0384e
Haxoxnenue B npupone u 7
IIPUMEHEHUE TUCAXAPUJIOB B
bu6mmoreka [JOK
[Tonucaxapuasl: cTpoeHUE
80 https://m.edso0o.ru/72a045

MaKpOMOJICKY!II, (I)I/I3I/I‘-IGCKI/IC

08



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508

1 XUMHYECKIE CBOMCTBA,
MIPUMEHEHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81 B OTOKHAX https://m.edsoo0.ru/6216e7
66
Pemmenne pacueTHbIX 3a7a4
Ha OMpeJeICHUE 107U bubnnoreka [HOK
82 BBIXO/1a TPOJYKTa peakluu https://m.edsoo.ru/7fde47e
OT TEOPETUYECKHU f
BO3MOXHOTO
CucreMaru3amnus u bubmuorexa [JOK
83 00o01mIeHne 3HaHUH 110 https://m.eds00.ru/08d436
pazneny 4c
KonTponbnas pabota no
Tene bubmuorexa [JOK
84 K HCTODOICONCDKALILE https://m.eds00.ru/42c667
poacoacpKaIl 8e
OpraHUYecKHue coequHeHns"
AMUHBIL: K1accudukams,
CTpOEHHUE MOJIEKYJI, 00111as bubnuoreka [IOK
85 dbopmyia, u3omepus, https://m.edsoo.ru/efa7e6c
HOMEHKJIaTypa U a
¢duznyeckue cBoicTBa
XUMHUYECKUE CBOWCTBA bubmorera [JOK
86 ATHATIECKIX AMUHOB https://m.edsoo.ru/1bc5cf8
0
87 AHUWJINH: CTPOCHUE aHWIINHA, bub6nuorexa [IOK

0COOEHHOCTH XMUMHUYECKUX

https://m.edsoo.ru/39cd21f



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

CBOMCTB aHUJIMHA

1

CniocoOblI noy4eHus u

bubmuoreka [JOK

88 npUMEHEeHHE anu(paTHIECKIX https://m.edsoo.ru/eal3876
aMUHOB 3
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEpHs, bubnmoreka [JOK
89 duznYeCKre CBOMCTBA. https://m.edsoo.ru/d1773e
OTaenbHBIC IPEICTABUTEIH 80
0-aMUHOKHUCJIOT
XUMHYEeCKUE CBOWCTBA
aMHHOKHUCIIOT, UX bubmuorexa [JOK
90 OuosornYecKoe 3HauCHNE https://m.edsoo0.ru/77df705
aMUHOKHCIIOT. CHHTE3 U a
THIPOIIU3 TICTITHIOB
benku kak npupoaHbie bubnuoreka [IOK
91 MOJIMMEPBI; CTPYKTYPHI https://m.edso0.ru/429e98
0€eJIKOB 99
XUMHUYECKUE CBOWCTBA bubmorexa [JOK
92 https://m.eds00.ru/623730
OenkoB
6d
A3zoTcoaepikaiue
reTepOLMKINYECKUE bubnuoreka [IOK
93 coenuHeHus. HykienHoBbIe https://m.edsoo.ru/521d14
KUCJIOTEL: COCTaB, CTPOSHUE 31
1 OmoJsornueckasi posib
bubnuotexa [JOK
94 [TpakTuueckas padota Ne 4. 1

https://m.edsoo.ru/8e3c02d



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

Pemenne

AKCIIEPUMEHTAJIbHBIX 33724
1o TeMe "A3oTcoaepKaiimre
OpPraHUYEeCKHE COCTUHEHUS"

=

[TpakTuyeckas padora Ne 5.

Pemenue bubmuorexa [JOK

95 3KCHEPUMEHTAJIBHBIX 3a7a4 https://m.edsoo.ru/bde3fdf
o TeMe "Pacnio3HaBaHue 6
OpPraHMYeCKUX COeTUHEHUMN"
Konrtponbnas padora 1mo bubnuoreka [IOK

96 TeMe "A3oTcoaepiKaniue https://m.edsoo.ru/ce561bc
OpPraHUYeCKUE COCTUHEHUS" 7
OCHOBHBIC TIOHATUS XHMHH
BBICOKOMOJIEKYJISIPHBIX bubnnoreka [JOK

97 COCTMHCHUI M METOJIbI X https://m.edsoo.ru/7aa63eb
CUHTE3a —IOIUMEpU3aIUs U d
MOJMKOHACHCAIINS
[Imactmaccel. YTunuzanus u bubmorexa [JOK

98 https://m.edsoo.ru/82242e
nepepaboTKa IiacTuka of
DacToMephl: HaTypaIbHBIN bubnunorexa [JOK

99 CHHTETUYECKHUE KAyUYKH. https://m.eds00.ru/246103
Pes3una ec
BosokHa: HatypaibHEIE,
HUCKYCCTBCHHBIC bubmotexa [JOK

100 ’ https://m.eds00.ru/5963a6

CHUHTCTHUYCCKHUC. HOJ'II/IMepLI
CIICIUaJIbHOI'O Ha3HAYCHU A

01



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601

[TpakTuyeckas padora Ne 6.

Pemenue bubmuorexa [JOK

101 | »skcHepuMeHTaIbHBIX 3a4a4 1 https://m.edso00.ru/3aebd77
o TeMe "Pacnio3HaBanue a
MJIaCTMAcC ¥ BOJIOKOH"
O06o6mieHue u
cHUCTEeMaTH3aIusl U3Y4eHHOTO bubmuoreka [JOK

102 | wmarepuaia 1o Teme 1 https://m.edsoo.ru/6a22ble
"BbICOKOMOJIEKYIISIpHBIE 8
coenuHeHus"

OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KIIACC

N KoanyecTBO yacon DJIeKTPOHHbBIE
[
Hara uudgposbie
n/ | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3ydeHusl o0pa3oBaTejibHbIE
n padoThI padoThI
pecypchbl
bu6mmoreka [IOK

AtoMm. CocTaB aTOMHBIX fJIEP.

1 . 1 https://m.edsoo.ru/59c¢112
XuMu4ecKuil 35ieMeHT. M30Tomnsl ce
CrpoeHnue 31eKTPOHHBIX bubnuorexa [JOK

2 000JI0UYEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4d9fff
yrcia a
Knaccudukanus XuMuaeckux bubnuorexa [JOK

3 9JIEMEHTOB (S-, p-, d-, f- 1 https://m.edso00.ru/61294a
3JEMEHTBI ) f9
Pacnpenenenue 31eKTpoOHOB MO bubmorexa [JOK

4 P P 1 https://m.edsoo.ru/f5f750f
ATOMHBIM OpOUTAISIM .
DNeKTpOHHBIE KOH(PUTYpaIUU bubmuorexa [JOK

5) aTOMOB 2JIEMEHTOB B OCHOBHOM U 1 https://m.edso0o.ru/8149e8
BO30YKAEHHOM COCTOSIHUH 46
DIIeKTPOHHBIE KOH(PUTYpaIIUN bubmuorexa [JOK

6 HOHOB. 1 https://m.edsoo.ru/a0764b
DJIEKTPOOTPULIATETLHOCTh 24
ITepuoanueckuil 3aK0H U bubmmorexa LIOK

7 P 1 https://m.eds00.ru/16957¢
[Tepuoanyeckas cucrtema 01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

XUMHYECKHX daeMeHToB /1. 1.
Menneneena, CBI3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XUMHYECKUX AJICMEHTOB bubmuorexa [JOK

8 1 00pa3yeMbIX UMU IPOCTHIX U https://m.eds00.ru/f84689
CJIOKHBIX BEILIECTB IO IPYyIIaM U 27
MepuoIam
Cuctemaru3zanus 1 0000IICHUE bubmorera [JOK

9 . https://m.edsoo.ru/8fad29
3HAHHH IO TeMe 42
Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3oBaHuUs bubnnoreka [JOK

10 KOBAJICHTHOM CBs3u. Bogopoanas https://m.edso00.ru/5a8072
CBsA3b. MeXMOJIEKYIISIpHBIC af
B3aMMOJICHCTBUS
BaneHnTHOCTh 1 BaJ€HTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b bu6mmorexa [IOK

11 IIEKTPOHHOU CTPYKTYpBI https://m.edsoo.ru/3d2ca0
MOJIEKYJI C UX TEOMETPHUECKUM 93
CTPOCHHEM
IIpencraBieHuss 0 KOMIUIEKCHBIX bu6mmorexa [IOK

12 COEMHEHMSX: COCTaB U https://m.edso00.ru/8c66b1
HOMEHKJIaTypa 2a

13 BemectBa MOJIEKYIISIPHOTO U bubnnorexa [JOK

HEMOJICKYJIAPHOTO CTPOCHUS.

https://m.edso00.ru/e16763



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b

THuIbI KPUCTAININYECKUX
pPELIETOK U CBOMCTBA BELIECTB

5b

ITonsiTHE O TUCTIEPCHBIX

bu6mmoreka [IOK

14 cucreMax. IIpencrasinenue o https://m.edso0.ru/da2c70
KOJUTOMIHBIX PacTBOpax e4
W cTtrHHBIE PaCcCTBOPHI:
HACBIIIICHHBIC U HEHACHIIIICHHBIC bubmorexa [JOK
15 ’ https://m.edsoo.ru/e9ccdd
PacTBOPUMOCT. 8d
Kpucramnoruaparsl o
bubmuorexa [JOK
CnocoObI BEIpaKCHUS
16 https://m.edso00.ru/328e65
KOHIICHTpAIlUH PacTBOPOB 33
Pemenne 3agau c
WCTIOJIb30BAHUEM TTOHATHI bubmuorexa [JOK
17 ""MaccoBas J10J1s1 paCTBOPEHHOTO https://m.edsoo.ru/785e0a
BenrecTna", "MonspHas b4
KOHIEeHTpauus"
Knaccudukanms u bubnunoreka [JOK
18 HOMEHKJIaTypa HEOPTaHUIECKUX https://m.edsoo.ru/bf9e10
BEIIECTB 8d
bu6mmoreka [JOK
Cucremarusanus 1 00001eHne
19 . https://m.edsoo.ru/8d2c6a
3HAHUH 10 TeMe
3a
KonTponbnas pabota mo remam
"Crpoenne atoma bubnnoreka [JOK
20 i https://m.edso00.ru/70a60a

[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

a4



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4

XUMHYECKHX daeMeHToB /1. 1.
Menneneesa", "Ctpoenue
BelecTBa. MHOrooopasue
BemecTB"

Krnaccudukanus XuMHIeCKUX
peakuyii B HEOPraHU4eCKON 1

OpraHWYECKON XMMHUH. 3aKOH bubnmoreka [JOK
21 COXpaHEHHUS MacChl BEIIECTB; https://m.eds00.ru/6335cd
3aKOH COXPaHEHUS U d2
MpEeBpaIeHHs] SHEPTUU TIPU
XUMHYECKHX PEaKIUIX
Tennobie 3 PEKTH XUMHUESCKUX bubnuorexa [JOK
22 peakuuii. TepMoXUMHYECKUE https://m.edsoo.ru/d1db86
YpaBHEHUSA da
Bbluncnenus no ypaBHEHUSIM bubnnoreka [JOK
23 XUMHUYECKHUX PEaKIMN U https://m.eds00.ru/87b139
TEPMOXUMHUYECKUM YPABHEHUSAM 54
CKopocTh XMMHUYECKOH peakliny,
24 e€ 3aBHCHMOCTB OT Pa3IUYHBIX
¢axTopoB. Katanus u
KaTaJIn3aTophbl
o5 ["'oMoreHHbIe U reTeporeHHbIe
peakuuu
[TpaxTrueckast pabota Ne 1 o bubnuorexa [IOK
26 Teme "BiusHue pa3maHbIX https://m.edsoo.ru/1facal

(bakTOpPOB Ha CKOPOCTH

di



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1

XUMUYECKOU peakiuu"

OOGpatumbie 1 HEOOpATUMBIC

bubmuoreka [JOK

27 peakuu. XUMUYECKOE https://m.edsoo.ru/30952f
paBHOBECHE 9b
[TpakTrueckas padora Ne 2 mo
" bubnmoreka [JOK
TeMme "BrusiHue pa3nnyHbIx
28 https://m.edsoo.ru/3bf34e
(axTOpOB Ha MOJIOKEHHUE 17
XUMHYECKOT0 paBHOBecUA" T
DNEKTPOIUTHUECKAS
bu6mmorexa [IOK
muccouuanus. CuibHbIE U
29 https://m.edsoo.ru/5f766b
ciabbie 21eKTpoauThl. CTeeHb o
JHCCOLHaNN o
HonHoe npou3BeecHIE BOIBI.
Cpena BOAHBIX PaCTBOPOB bubmorexa HOK
30 . ' https://m.eds00.ru/3966ca
Bonoponnsiit nokaszarens (pH) 89
pacTtBopa T
I'mpaposnus coneit. Peakuuu, bu6mmorexa [IOK
31 MPOTEKAOIINE B PACTBOPAX https://m.edsoo.ru/09d5a9
ANEKTPOJIUTOB bd
[TpakTtuyeckas padora Ne 3 o bubnnoreka [JOK
32 TeMe "XHNMHUYECKUE PEAKIIUH B https://m.edsoo.ru/2e3dae
pacTBopax 3JIeKTPOJIUTOB" b0
OKHUCIHUTENBHO-
BOCCTaHOBUTENBHBIE PEAKIIUU bubmiorexa HOK
33 P ' https://m.eds00.ru/562260

Baxneiime oKUCIUTEIN U
BOCCTAHOBUTEIHN

60



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060

MGTOI[ SJICKTPOHHOI'O

bubmuorexa [JOK

34 https://m.edso00.ru/fb6913
(37IEKTOHHO-MOHHOT0) OanaHca g7
DIIEKTPOJIN3 PaCTBOPOB U bubmorexa LHOK
35 P P P https://m.eds00.ru/93fb97
pacIuIaBOB BEIIECTB P
Pemenue 3amau pa3muaHbIX bubmorexa LHOK
36 P https://m.edso0.ru/5a859d
THIIOB
16
Penienue 3a1a4 pa3anyHbIX bubmmorexa [IOK
37 P https://m.edsoo.ru/5afa26
THIIOB
5d
Cucremaru3zanus 1 00001ICHUE bu6mmorexa [IOK
38 3HAHUHU 10 TeMe "XUMU4YecKue https://m.edsoo.ru/c161eb
peakiuu" 85
KonTponbsHas padora 1mo Teme bubmorexa LOK
39 " P P " https://m.edsoo.ru/a8a0a9
XHWMHYECKUE PEAKIUN 30
[TonmoxxeHne HeMeTaIoB B
Ilepuonnueckoi cucreme
XUMHUYECKHX 351emMeHToB /1. 1. bu6mmoreka [IOK
40 MenneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHUS X aTOMOB. ad
duznveckue CBONCTBA
HEMETaJJIOB
41 AmoTponus HEMETauIoB (Ha bubnuorexa [IOK

pUMepe KUCIOopoa, Cephl,

https://m.edsoo.ru/ef92c9



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
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docdopa u yriaepona)

1c

Bonopoa: nonyuenue,

bubmuoreka [JOK

42 ¢du3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/0aa8f6
cBorcTBa. ['mapunsl 13
["ajoreHsl: HaX0X/IEHUE B
IPUPOJE, CIIOCOOBI OTY4YEHUS, bubmmorexa [JOK

43 https://m.edsoo.ru/4e2237
¢du3nvecKkre 1 XUMHYECKHE 95
CBOICTBa
["aoreHoBOJOPOIbI.
Baskieiime bu6mmorexa [IOK

44 https://m.eds00.ru/6b3255
KHCJIOPOJICOIEPIKALIIE o6
COEJIMHEHUS TaJIOTEHOB
JlaGopaTopHbie 1
IIPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK

45 MIOJIY4EHUS TAJIOTCHOB. https://m.edso00.ru/6971ac
[IprMeHeH e TATOTEHOB U UX a4
COeTMHEHNN
[TpaxTiueckast padora Ne 4. bubnuoreka [IOK

46 Pemenne skcnepuMeHTaIBHBIX https://m.edsoo.ru/8b26fe
3aga4 o teMme "["asoreHsr" cd
Kucnopona: naGopatopHsie u
MPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK

47 NoJIyuyeHusi, pU3NYECKue u https://m.edsoo.ru/c8abc3
XHMHYECKHE CBOMCTBA. O30H. 6a
[IpuMmeHeHne Kucmopoia U 030Ha

48 OKcuIbl ¥ IEPOKCHUIBI bubmuotexa [JOK
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https://m.edso0.ru/5c8816
a0

Pemrenne 3a/lav Pa3JIMIHbIX

bubmuoreka [JOK

49 https://m.edsoo.ru/2b6d8h
THUIIOB
4b
Cepa: Hax0XXIEHHUE B IPUPOJE,
CH(I))CO6BI IIOJIYYCHUS - bubmnorexa [IOK
50 I ’ https://m.edsoo.ru/46afae
(bU3HYECKUE M XUMUYICCKHEC 16
CBOMCTBaA 16
bubmuorexa [JOK
51 CepoBoaopon, cyabhuibl https://m.edso00.ru/7c8759
99
Kucnopoacoaepxaniue bubnuorexa [JOK
52 coenuHeHUS cepbl. OCOOCHHOCTH https://m.edsoo.ru/8cfa25
CBOWCTB CEPHOM KUCIIOTHI 48
[TpakTnyeckas padora Ne 5.
Pemrenune sxcnepuMeHTaIBHBIX bubmmorexa [TOK
53 "p . https://m.edsoo.ru/0afb05
3aaa4 o teme "Cepa u eé ol
coequHeHus" T
A30T: HaX0XJICHHE B IIPUPOJIE,
CITIOCOOBI MOJTYYCHUS - bubmmorexa [TOK
54 Y ’ https://m.edsoo.ru/badd22
buznyecKrue 1 XUMUYECKHE 55
CBOMCTBAa. AMMHAK, HUTPH/IbI —
Kucnoponconepxamme bubnnoreka [JOK
55 coennHeHns azora. OCOOEHHOCTH https://m.edso0.ru/e2965a
CBOMCTB a30THON KHCIIOTBI fe
56 [TpumeHneHue azoTa U €ro bubnuorexa [IOK
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COEIUHEHUN. A30THBIE
yno0peHus

https://m.edso00.ru/129f50
59

®dochop: HAXOKICHHUE B
PHUPOJIC, CIIOCOOBI MTOTYICHHSI,

bu6mmoreka [IOK

57 https://m.edsoo.ru/9a6b43
¢du3nvecKkrue 1 XUMHYECKHE ec
cBoiictBa. Pochuast u pochun o
Oxkcunst pocdopa, bubnnoreka [HOK

58 docdopcoaepkamme KUCIOTHI. https://m.edsoo.ru/c7a2d4
Comu pochopHOt KUCITOTHI 29
[Tpumenenue ocdopa u ero bubmuorexa [JOK

59 coenuHeHnil. DocopHbIe https://m.edsoo.ru/a21807
yIA00peHust Oa
[TpakTuueckas pabota No 6.

bu6mmoreka [IOK

Pemenune sxcriepuMeHTATBHBIX

60 " https://m.edso0.ru/8175ac
3ana4 no teme "A30tT u pocdop u 3
WX COeTMHEHUS" o
VYraepon: HaXxoXJIeHHE B
pPUPOJIE, AIIIOTPOITHBIE bubnuoreka [IOK

61 Moupukanyu; Gpusndeckue u https://m.edsoo.ru/1eb19f
XUMHYECKHE CBOICTBA, 9e
MIPUMCHEHUE
Oxkcup yrnepona(ll), oxcnp bubnuoreka [IOK

62 yriepona(lV), yroiapHas kucioTa https://m.edsoo.ru/dba58a
u eé conu df

63 Pemienue 3agau pa3nuyHbIX bu6mmoreka [JOK

THUIIOB

https://m.eds00.ru/6029b6
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KpeMHuii: HaX0XICHNE B
IpUPOJE, CIOCOOBI OTY4YEHUS,

bubmuorexa [JOK

64 https://m.eds00.ru/143558
(bu3HYeCKre U XUMHUIECCKHE ab
CBOMCTBa o
bubmuorexa [JOK
) V),
65 keun kpemins(1V) https://m.eds00.ru/3170e7
KpEMHUEBAs KUCIIOTA, CHITUKATHI bl
bu6mmorexa [IOK
IIpuMeHeHne KpeMHHUS U €T0 https://m.edso00.ru/393cda
66 coequHenuii. CTeko, ero c0
MOJIy4eHHUE, BUbI CTEKIIA https://m.edsoo.ru/5823ce
fb
Pemrenue 3a1a4 pa3sianyHbIX bubnmorexa LOK
67 P https://m.edso0o.ru/b624f8
THUIIOB
01
CucremMaru3anuys 1 0000I1IeHNE bubmmorexa LHOK
68 N Y | https://m.edsoo.ru/6e864d
3HaHui Mo Teme "HeMeramisl b5
KontpoapHas padbora mo TeMe bubmmorexa LHOK
69 | P | P https://m.eds00.ru/d0484c
Hemeramisl
76
AHanus pe3ynbTaToB bubnuoreka [IOK
70 KOHTPOJIHLHOH paboTHI, https://m.edsoo.ru/2b7e95
KOPPEKIHs OIMO0K 10
71 [TomoxxeHue METaJI0OB B bu6mmoreka [JOK

Ilepnonnueckoi cucreme

https://m.eds00.ru/9839c1
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XUMHYECKUX AJIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS
JJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

OO6mue ¢puznueckre CBOCTBa bubnunoreka [HOK
72 MeTaioB. [Ipumenenue https://m.edsoo.ru/51dac9
METAJIJIOB B OBITY M TEXHUKE d3
bu6mmoreka [IOK
CmuiaBsl MetauioB. Kopposus
73 https://m.eds00.ru/42b872
METaJIJIOB
e3
bu6mmorexa [IOK
Perenue 3aa4 pa3mu4HbIX
74 https://m.edsoo.ru/e3de37
TUIIOB
b6
DIJIEKTPOXUMHUYECKUH Psif bu6mmorexa [IOK
75 HanpspkeHui metaiuio. O0mue https://m.edsoo.ru/94eb37
CIIOCOOBI MOTYYEHHST METAIIIOB 7a
OO1m1as xapakTepuCcTHKa
MeTauioB |A-rpynmsl
[Tepuoanyueckoil CUCTEMBI
. bu6mmoreka [JOK
XUMHUYECKHX dJIeMeHTOB. HaTpwii
76 . https://m.edsoo.ru/e12c26
U KQJIWH: TIOJTydeHHe, b3
(buU3HYECKUE M XUMUICCKHEC o
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COSAMHECHUN
OO0m1as XxapakTepucTUKa bubnmoreka [JOK
77 meTaisioB |IA-rpymiel https://m.edsoo.ru/7c3e49

[lepuonnueckoii cucTemsl

c0
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XAMHUYECKHUX JIEMEHTOB.
Maruuil ¥ KaJIbLIMH: [TOJyYEHHE,
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILECTB U UX COCIMHEHU

. N bubmuorexa [JOK
KécTkocTb BOIBI U CLIOCOOBI €€
78 https://m.edsoo.ru/c74bfa
yCTpaHCHHUS
e9
AJTOMUHUN: TIOJIyYCHHE, bubnnoreka [JOK
79 (duznyecKue 1 XUMHUYECKHE https://m.edso0.ru/0e79b2
CBOIICTBa, IPUMEHEHHE 66
AmMdoTepHBIC CBOHCTBA OKCHIA U
THIPOKCHU/IA ATFOMUHUS bubmorexa [JOK
80 ’ https://m.edso0.ru/5d12d3
TUIPOKCOKOMILICKCHI ATFOMUHUS, 18
UX IIPUMEHEHUE o
81 Pemenne 3ana4d paznudaHbIX
THTIOB
[TpaxTrueckast padorta Ne 7.
bu6mmoreka [JOK
Pemenue sxcriepuMeHTaTbHBIX
82 " https://m.edsoo.ru/27adaf
3a1a4 1o reme "Merauisl 43
[JIaBHBIX noArpymnm" T
OO61as xapakTepuCcTHKa
METaJUIOB MMOOOYHBIX MOATPYIIIT bubnmoreka [JOK
83 (B-rpymm) Ilepuonnyeckoit https://m.edso00.ru/610d74

CHUCTEMBI XUMHNYCCKUX
9JICMCHTOB

31
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duznyecKknue 1 XUMUYECKHe bubmuorexa [JOK
84 CBOMCTBA XpOMa U €ro https://m.edsoo.ru/9911be
COCTMHCHUH, NX TPUMEHEHNE f3
Baxwuetimme coemuHeHUS bubmuorexa [JOK
85 mapranua. [lepmanranar xanus, https://m.edso0.ru/039d69
€ro OKUCIIUTENBHBIE CBOWCTBA c8
duznyeckre 1 XUMUUECKHE
CBOMCTBA JKeJIe3a U €T0 bubnnorexa [IOK
86 . https://m.edso0o.ru/1b7{87
coenuHeHuil. [lonyuenue n a1
MIPUMEHEHHUE CILIABOB XKEIe3a T
duznyeckne 1 XUMHYECKHe bubmuorexa [JOK
87 CBOIICTBA MU U €€ COeTUHEHNH, https://m.edsoo.ru/2bc0f9
UX IIPUMEHCHUE 54
dusznyeckue U XUMAYECKUE
CBOMCTBA ITMHKA U €r0 bubmorexa [IOK
88 . https://m.edsoo.ru/b1f2be
COCTMHEHUH, UX TIPUMEHEHHE. al
"M IpOKCOKOMITIICKCHI ITUHKA o
[TpaxTrueckast pabora Ne 8.
bu6mmoreka [JOK
Pemenue skcriepuMeHTaTbHBIX
89 " https://m.edsoo.ru/a6e352
3ama4 1o TeMe ''MeTallibl e
no0OYHBIX oArpymH" o
Pemenue 3agay pa3IngHbIX bubmorexa [TOK
90 P https://m.edsoo.ru/ag8h83d
THUIIOB
83
bu6mmoreka [JOK
O0001IeH1Ee U CUCTEMATH3AIUS
91 = 1 https://m.edsoo.ru/e91fe9

HN3YUCHHOT'O MaTCpHralia 1o TEMC

75
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"Merasuter"

KonTponbhas pabota no teme

bu6mmoreka [IOK

92 https://m.edso00.ru/83f63e

"Meramibr"
a3

AHanu3 pe3yiabTaToB bubnmoreka [JOK

93 KOHTPOJIbHOHM paboThI, https://m.edso00.ru/9ebff2f
KOPPEKLHs OIMOOK d
Pounb xumun B obecrieyeHuu
YCTOMYMBOI'O Pa3BUTUSA bubnnorexa [HOK

94 yenoBeuecTBa. [lonsrue o https://m.edso0o.ru/080fel
HAyYHBIX METOJaX UCCIICIOBAHUS fo
BCIIICCTB
HayuHble mpyHIMIIBI
OpraHu3aly XUMHYECKOTO bubnnoreka [JOK

95 npou3BoacTBa. [IpombInieHHBIE https://m.edsoo.ru/2e45a4
CI0COObI OTyYEHUS BaXKHEUIIINX Af
BEIIICCTB
XUMHYECKOE 3arps3HeHNe bubnunoreka [JOK

96 OKPYKArOIIEeH CPEJIbl U €ro https://m.edsoo.ru/9f11bf
TIOCIICICTBUSI 51
XHUMHS U 310pOBbE YEIOBEKA. bubmmorexa [JOK

97 https://m.edso00.ru/a65527
JlexapcTBEeHHBIE CpEACTBA 1
Xumus nuny. Posib xumMun B bu6mmorexa [IOK

98 o0ecreueHny MUIIeBOn https://m.edsoo.ru/1f7b5b

0€30I1aCHOCTH
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Kocmernueckue u bubmuorexa [JOK
99 nap(hroMepHbIe CpPeCTBA. 1 https://m.edsoo.ru/da42d5
BrITOBas XMMMS a9
XuMHS B CTPOUTEIHCTBE. bubnnoreka [HOK
100 | Baxkueiimme CTpOUTENbHBIE U 1 https://m.edsoo.ru/61e690
KOHCTPYKIIMOHHBIE MAaTEPUAITBI 03
XuMUS B CEILCKOM XO35HMCTBE. bubmuorexa [JOK
101 | Opranuyeckre U MUHEPAJIbHBIE 1 https://m.edsoo.ru/fd3958
ynobpenus 7d
Cucrtemaru3zanusi 1 00001ICHUE bubmorexa HOK
102 . 1 https://m.edsoo.ru/db979c
3HAHMH 110 TEME 70
OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME 102

JcTa (oB)

50V «Koprysunckas COILL»
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[TPOHYMEPOBAHO, NPOLIMTO H CKPENICHO NEHATHIO
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