PABOYAS ITPOT'PAMMA
(ID 11083114)
yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb»
st ooyvaromuxcs 10 — 11 xmaccos
HOACHUTEJIBHASA 3AIIMCKA
[IporpaMma 1O XUMHUM Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUS

pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHnenuuu mnpenoaaBaHusl
ydyeOHOro mpeamera «XuMHUs» B 00Opa3oBaTebHBIX OpraHuzanusx Poccuiickoit
deneparnuu, peanu3yloNMX OCHOBHbIE 00pa3oBaTelIbHBIE MPOrPaMMBI, U
OCHOBHBIX ToJIokeHU «CTparerun pa3BUTHUsI BocmHTaHus B Poccuiickoii
Odeneparuu Ha niepuoa 1o 2025 roga» (Pacmopsbkenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOJAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUU, K OMPEACICHUIO
oO11iei cTpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YYAIONIUXCS CPECTBAMMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHu3alliud, SIBISIETCS HEOThEMJIEMON YacThIO HX
oOpazoBaHHOCTH. OHO CIYXHAT 3aBEpUIAIONIUM OTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOTr0 00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelloBeKa, a TaKKe »JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 WM TIPUPOAHON cpene. Peammsyercss XuMudeckoe o0Opa3oBaHUE
oOydJaromuxcs Ha YPOBHE CPEAHETO 001ero oOpa3oBaHus CPEACTBAMU YUEOHOTO
npeaMera «XUMHS», COJEpPKAHUE U TOCTPOEHUE KOTOPOTO OMNpEAeieHbl B
mporpaMme 10 XUMHUU C YYETOM ChenupuKd HAyKd XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJBI M B MATEPHAIBHON XU3HU OOIIECTBAa, a TaKXe C Y4ETOM
oOmux I1enell W TPUHIUIOB, XaPAaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XUMHSI KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIPAET O0COOYIO POJb B
COBPEMEHHOW IMBWJIM3AIIMK, B CO3JIaHUU HOBOU 0a3bl MaTepHAIbHOUN KYJIbTYpPHI.
OnHa BHOCUT CBOM BKJIaJ] B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,



B CO3/IJaHHUE€ IEJTOCTHOTO MPEJCTABICHUSI 00 OKPY>KaIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (HOpMHUPYETCSs B XMMHUU Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO0 MHUPa, OCO3HAHUS B3aAUMOCBS3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHo B3aUMOJEUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMM HAayKaMU, XHMHS CTajia
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIICIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUsSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
MI00aMbHBIX MPOOJIEM YCTOMYMBOTO PpAa3BUTHUsSl 4YEJIOBEYECTBA — ChIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3JJ0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKESHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu  TipeAMeTa  «XHUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» W «OOmas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEpKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM MO HEOPTraHWYECKON XMMHH (C BKIIOYCHUEM 3HAHUM M3 OOIIEH XUMHUH) U
opraHnyecko Xxumuu. @OpMHPOBAHUE JAAHHON CUCTEMBl 3HAHUU IMPU WU3yUYECHHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMHUpOBaHA B MporpamMMmMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOTrO MaTepuala u O0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpEeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBa
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOECHUS OPraHUYEeCKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKHX U BJIEKTPOHHBIX
MpeACTaBIeHUd O CcTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEJMHEHUU. B Kypce OpraHM4eckOod XUMHM IIOJIyYalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOINEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIIHH.

[log HOBBIM yriioM 3peHUss B mOpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIero o0Opa3oBaHus
TeOpeTHYeCcKnii martepuan M (HaKTOJOTMYECKHE CBEJCHHMSI O BEUIECTBaX U



XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMHS» OOy4YaromMMCsl MPEAOCTaBISAETCA BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUECKUX M METOJOJIOTMYECKUX IMO3HIIMM,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 0O0BACHSAIOMIENH U TPOTHO3UPYIOILIEH.

Envnasg cucrema 3HaHMM O BaXXHEWILIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH  COJEpPKaHUs, HMEIOIIUMU KYJIbTYpOJIOIMYECKUNH M TNPUKIATHOU
XapakTep. OTW 3HAHMS CHOCOOCTBYIOT NOHMMAHHIO B3aMMOCBSI3U XUMHHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOW M MPAKTHUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOpUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(MOpMAIUI0 U
OpPUMEHSATh €€ MJis TONOJHEHUs 3HAHWM, pEeHIeHUs WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1a4u. B 1enom coaepkanue yueOHOTO
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUSI  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00Yy4aroOlUXCs MHUPOBO33PEHYECKON OCHOBBI JI TOHWMAaHUSA
¢unocopckux uien, TakuX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM W
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUH IyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PELICHUH 3KOJIOTMYECKUX IpodieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTHIECKUX PECypCOB, ChIPhs, CO3[JaHUs HOBBIX
TE€XHOJIOTUM U MaTEpHUaIOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS ©  COLMAIA3ALUU
OO0y4aroUxcs MPUHATHIE NMPOTPaMMOM IO XHMHUU TOAXOABI K OIpPEIeICHHIO
COJEpKaHUs M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT —(popMmHupoBaHHUE
YHUBEpPCATbHBIX Y4YeOHBIX JAEHCTBUHA, UMEIOMMX 0a30Boe 3HAUYECHUE MJIf
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpodiieM, IOWUCKA, aHajdu3a Hu
00paboTku MHPOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa TPAKTUIECKOM
U HCCIIE0BATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUH.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONpPEACICHUH
COJIEpKATEIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
MIEPBOCTENCHHONW 3HAYUMOCTU TPAJAULMOHHO NPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU



JIEATEIbHOCTH YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBON KyIbTypbl. C
METOJUYECKOM TOYKM 3PEHUSI TaKOM MOJAXOJ K OMNPENCIICHHIO leleld W3ydeHUs
MpeMeTa SIBJISIETCS BIOJHE OMPaB/IaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJABHBIMHU LEISIMH H3Y4Y€HUS MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:

e (QopMHpOBaHHE CHUCTEMBbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KJIIOUeBbIC MOHATHS, (PyHIAaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE fI3bIKa HAYKH, YCBOCHHE W IMOHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHH U CIIOCOOOB JICATEIILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 OKCIEPUMEHTa, COOJIIOJCHUEM  TPABUII
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxkaTenbHas XapakTEpUCTHKA Ielel M 3a1ad u3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME cpelHero obmiero odpazoBanus. CeroaHs B
OpernojaBaHid  XUMUKM B OOJbIIed  cTermeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepXaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HAOOpoM 3HaHUMU, a (YHKIIMOHAIBLHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH H
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEAbHOMN KU3HH
JUTSL pEeUICHUS! TPAKTUUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3yYeHUH TNpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEE
3Ha4YeHUE MTPUOOPETAIOT TaKKUE LIEJIH U 33]]a4H, KaK:

ajganTanus oOy4yarlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMuUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caMOoOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IMPUHITHIO T'PAMOTHBIX
pelIeHnd B KOHKPETHBIX KU3HEHHBIX CUTYaAlLIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIICHUs MPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuH,
HEOOXOMUMBIX [ TPUOOpPETEHUs] OIbITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUN



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEHIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YE€JIOBEKa U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPUOOPETATh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICP>KaHMUS;

dbopMupoBaHuE U pa3BUTHE Y 00YUYAIOIIMXCS aCCOIMATUBHOTO U JIOTUUECKOTO
MBIIUICHUS, HA0TI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs yOeXKAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIO0ATbHBIX MpoOJieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETHYCCKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTrO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 370pPOBBIO, a TaKXKe MPUOOPETEHUS OIbITa
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B ydeObHOM muIaHe cpemHero oOmero oOpa3oBaHHS Y4YEOHBIM MpeaMeT
«XUMHSI», U3ydaeMblii Ha 0a30BOM YPOBHE, SIBISIETCS OOSI3aTENbHBIM yUeOHBIM
IPEeIMETOM.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHHUS] XUMUH, HA 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefeomio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHHYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYJIBI
OpraHMYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukauuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYecKUX COEJUHEHUN (CcUcTeMaTH4ecKas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJICHHE C O0pa3laMy OpPraHWYecKHWX BEIIECTB M MaTepuajaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAOJIOJECHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 MPEBPAILLEHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

YriaeBogopoasbl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHH psia. Meran U 3TaH —
OPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE M XHUMHUYECKHE CBOMICTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHHUPOBAHMS, TUApaTalMd, OKHUCJIEHUA U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHYECKUHN Psil. ALICTUIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTAIUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHe U XUMHUYECKHUE CBOWCTBA
(peakuuu TaJoreHupOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U TpUMEHeHue. 101yon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBs3b MEXAY YIJIEBOAOPOAAMH, IPUHAIICKANUMHA K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUU, KaTaluTU4yecKui), mnuponus. IllpoaykTsi
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOAEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WM MPOAYKTA PEAaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakiuu C aKTHUBHBIMH MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACKHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanpaerun, auneTadbIACrui: CTPOCHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHoBasi ¥ OJIEMHOBAasi KHUCIJIOThI KakK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
coxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogel:  cocraB, KiaccM@UKauMs ~— YrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHOUPTOB (B3aUMOJEHUCTBHE TIJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHudyeckue coeauHeHus. dusnueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PEaKuy Ha OENKH.

OKCHEPUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABl HM3Y4YEHHsS] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, Kiaccu(UKalusi, NEPUOANYHOCTb, HAOIIOJEHHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
OHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, OOMEH BEIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypCehl.

TexHonorusi: mnUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO MUTAHUA,
MOIOIIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThbl, MaTepUaIbl U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. AToMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000JI0YKa. DHEPreTuYecKne ypOBHH, MOAYPOBHH. ATOMHBIE OpOWTalH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAO0B. DIEKTPOHHASI KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOro 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMuueckux nemMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOMCTB XUMHUYECKUX OHJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEIIECTB MO TpynmamM U Mepuojam.
3HavueHUe NEePUOINYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAST M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHblil). Bogopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALUINYECKOU PELIETKHU.

[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJIaccaM.

Xumunueckas peakuus. Kiaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKONW M OPraHMYECKONM XUMHUM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT paziuyHbIX (pakTopoB. OOpaTuMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccornyanus. CuiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIasl, HEUTpalibHAs, IEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taommi «llepuonuueckas cucremMa XuMudeckux anemeHToB J[. WM.
MenneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCHaIa
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE TPAKTUYECKOU paboThl «BnusHue paznuyHbiX (JaKTOPOB Ha CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ileproamyeckoil  cucteMme
xumudeckux snemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yriepoga W KpEeMHHS) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUI.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOUEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJIUi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaICHHUIA:
U3y4YeHUEe KOJIJIEKIMU «MeTamibl U CIUIaBbl», 0Opa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemecTBa WM 00bEMaA ra3oB MO WM3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecriedyeHWH SKOJOTHUYECKOM, YHEPreTHYECKOW M THILIEeBOU
0€30MacCHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NOPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

UemoBek B MHpE BEHIECTB W MaTEpUAIOB: BAXKHEUIINE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIHOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya0OpeHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBmiIa OE30MMaCHOTO MCIIOIB30BaHUS IPENapaToB OBITOBOM XUMHUU
B IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzammst MeXNpeaMETHBIX  CBA3€H TpW  HW3y4yeHUW oOmed u
HEOpraHW4YeCcKor XxuMuu B 11 Kitacce oCymecTBISAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W IIOHSATHH, SBIISTIONTAXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHaJM3, CHUHTE3, KiaccuduKaius, IEepUOJUIYHOCTh, HaOIIOJACHUE,
SKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, OJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM H TpeaAMEeTHbIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JESATEIBLHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKON TpaxKAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIIICHHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH [EJI0CTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HAJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaAMeTa «XUMHUS» HOCTUTAIOTCA B
€ANHCTBE Y4Y€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM W  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUs» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
0oOy4JarommXcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskaIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MpEACTaBICHUS O COUMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAy4YHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOJMIOJICHUHM, KPOMOTJIMBBIX  OKCINEPUMEHTAIBHBIX  IMOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEJCHNS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHME MOCIEICTBUU STHUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBmwil 0€30MacHOro OoOpallieHusi ¢ BEHIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUU MPAKTHUYECKUX 3aj]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HAa COCTOSTHUE TTPUPOTHON U COIMATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJArONPUSTHBIC IKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW W COLMAJIbHOM
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHEeNM(DUKA XUMUU KaK HayKd, OCO3HaHHS €€ poiu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaE€HHOCTH B 0OCOOOW  3HAYMMOCTH XUMHUHU U1  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXHOM poOJIU B
CO37aHUM HOBOW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
YCHEIIHOTO TPyJa H OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHYECKUE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOMN AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHaTIbHOM

NESATEIIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3YJIbTATBl OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIOYAIOT:

3HAYNUMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc;1
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqume IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIAII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC ,Z[GfICTBPISI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBHOU
I'PaMOTHOCTH Y COIMAJIHLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CITIOCOOHOCTH 00ydJaromuxcs WCII0JIh30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAJIbHBIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXAKT OBJIAJCHUE YHUBEPCAIbHBIMU
Y4EOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU NOo3HABaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHUYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU ETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKW TMOHSATUHW U YCTAHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIU, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MIPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNST ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh ONBIT YYCHUYECKOW HCCIIENOBATEIbCKOW W MPOCKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, INPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJIEpXKAHHUS, CIPABOYHBIE MOCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MPEJICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmauu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peaM3alluu yueOHOTO MpoeKkTa U (GOPMYIUPOBATH BBIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO ITUTAHUPOBATh M OCYHIECTBISATH CBOIO IM03HABATEIHHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b (exTUBHBIN CcrMmoco0 WX pemeHus ¢ y4€TOM TOJNYYCHHsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEPKAIlME COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUU BBISBISTH XapaKTepHBIC TNMPU3HAKUA TOHITHH,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHd,
M3rOTaBIMBATh MOJEIN MOJEKYJl OPraHWYeCKHX BEIIECTB JJIs HIUTIOCTPAMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHW YCTaHABIWBATh MPUHAJJIC)KHOCTh W3YYCHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbl, KHCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpHUBUAJIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaNbIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJITi0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytiepoBa 1151 00bSICHEHUS 3aBUCHUMOCTUA CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOINWJIEH, alleTHJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTul, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHHMH BIQJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIEHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMHM M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoOl W Ja0opaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpAICHUs OPTAHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIECTB, JCHATypalusi OCNKOB IMPU HArpeBaHWHU, I[BETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (opMyIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUS] CBOETO 3/I0pPOBbsl M OKpYXaloIlleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoObI
YMEHBIICHUs] M MNPEJOTBPAILEHUS WX BPEIHOIO BO3JIEUCTBHUS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX U Cla0OBUIALIIMX OOYyYaroUIMXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeOpraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue MOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTANIMUECKAs peniéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pEaKIMy, XMMHUYECKOE paBHOBECHE); TEOPUU M 3aKOHBI (Teopusd
BJIEKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCIOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTepHbIE NPU3HAKU TOHSATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHATUSA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XMMHYECKUX  pPEaKIUH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAENATh BaJCHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSAX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKas), XapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeaeiaEHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIECTBA — METAIBl U HEMETAJUJIbl, OKCHJIbI, OCHOBAHUS,
KHACITIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHMM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuudeckux snemeHtoB JI. M. MenneneeBa, MCHoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCIUHEHUU
0 mepuojiam U rpynmam llepuonudyeckon cucteMbl XUMHYECKHX 3eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOW CBA3UM MEXIY HEOPraHWYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATh XUMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIolIUX BELIECTB, TEINIOBOMY
a3 deKTy peakiuu, U3MEHEHHUIO CTENEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKkiuy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTABJIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPX KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh YMEHHHA pPaCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBas JIOJIS BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI
BEIIECTB, IPEBPAIICHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKON peakivy,
peakuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHNH C BEIIECTBAMHU U JTAOOPAaTOPHBIM 00OpYAOBaHHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIWid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3JI0POBbsl M OKPYXAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoaundyecTBo 4acoB

duexkTponHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paznea 1.

TeopeTuquKue OCHOBBI OpFaHI/I‘JCCKOﬁ XHUMHHU

[IpenMeTr opraHUYeCKON XUMUU.

1.1 Teopust cTpoOEHUST OpraHUIECKUX 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
coennHenuit A. M. bytneposa
Hroro no pazneny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJKaHbI 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
Henpene e €BOJOPOIBI:
22 TPCACILHBIC YITICBOAOPOAH 6 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKEHBI, aJIKAJUEHB], aJKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
[IpupoaHbIE HCTOYHUKH )
2.4 3 https://resh.edu.ru/subject/lesson/6148/start/170461/
YIJIIEBOJIOPOJIOB M MX TIepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Crnuptsl. GeHou 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
Anpaeruasl. KapOOHOBEIE KUCIOTEI.
3.2 e p 7 https://resh.edu.ru/subject/lesson/4776/start/ 150604/
CrnoxHble 3¢upbl
3.3 Yrnesoasl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/




Hroro no pazneny 13

Pasnen 4. A3oTcoaep:kamye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
Hroro no pazneny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 ITmactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
2

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10

4
ITPOT'PAMME 3




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

DJIeKTpOHHbIe (I (POBbIE)

Ne n/m
NnporpaMmbl KoumnuecTBo yacos o0pa3oBaTe/ibHbIE Pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuit
I1
1.1 SAKOH H LepHoIHeckas cueTeMa 3 hitps://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue )
1.2 4 https://resh.edu.ru/subject/lesson/5581/start/151081/
BEIIECTB
1.3 XUMHUYECKUE PEAKIINU 6 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 MeTtaniabsl https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 Hemertamisr 9 https://resh.edu.ru/subject/lesson/5939/start/151320/
CBs13b HEOPraHUYECKUX H )
2.3 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
OPraHUYECKUX BEIIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 34




[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KonaunuyecrBo
Nen/m | Tema ypoxa 4ACOB DJIeKTPOHHBIe HH(POBBIE 00pa3oBaTe/IbHbIE
pecypcnbl
Bcero
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ | https://resh.edu.ru/subject/lesson/3504/start/151485/
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoOEHUST OPraHUYECKUX https://resh.edu.ru/subject/lesson/3504/start/151485/
2 coequuennit A. M. byriepoBa, €€ OCHOBHbIE 1
MTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu https://resh.edu.ru/subject/lesson/3504/start/151485/
3 OopraHnyeckux Beniects. Homenkiarypa |
(cucTemaTuyeckas) U TpUBUATIbHBIC
Ha3BaHMs OPraHNYECKUX BEUIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, | https://resh.edu.ru/subject/lesson/3504/start/151485/
TOMOJIOTHYECKUHN PSfL
5 AJKaHBI: COCTaB U CTPOCHHUE, 1 https://resh.edu.ru/subject/lesson/3504/start/151485/
TOMOJIOTHYECKUHN PsifL
6 MeraH u 3TaH — npocrenime 1 https://resh.edu.ru/subject/lesson/3504/start/151485/
IIPEICTaBUTENN AJIKAHOB
7 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://resh.edu.ru/subject/lesson/3504/start/151485/
2 OTUiEH U IPONWIEH — IPOCTENIINe 1 https://resh.edu.ru/subject/lesson/3504/start/151485/
IIPEICTaBUTENN AJIKEHOB
9 ITpakTuueckas padota Ne 1. «[lomyuenue | https://resh.edu.ru/subject/lesson/3504/start/151485/
ITWJIEHA U U3yYEHHUE €0 CBONCTBY
10 Ankanuensl. byranuen-1,3 u | https://resh.edu.ru/subject/lesson/3504/start/151485/

MeTunoyraauen-1,3. Ilonyyenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

https://resh.edu.ru/subject/lesson/3504/start/151485/

11 TOMOJIOTUYECKHH psijl. ALIETUIICH —
MIPOCTEHIINM IPEACTABUTEIb AIKUHOB

12 Beluncrienus 1o ypaBHEHUIO XUMHYECKOU https://resh.edu.ru/subject/lesson/3504/start/151485/
peakuuu

13 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh https://resh.edu.ru/subject/lesson/3504/start/151485/
apeHOB

14 I'eneTnyeckas CBSA3b YriI€BOAOPOIOB, https://resh.edu.ru/subject/lesson/3504/start/151485/
MIPUHAUISKAINX K Pa3IUYHBIM KJIaccaMm
[IpupoiHBIE HICTOYHHKH YTIIEBOIOPOIOB: https://resh.edu.ru/subject/lesson/3504/start/151485/

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB: https://resh.edu.ru/subject/lesson/3504/start/151485/

16 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKH

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: https://resh.edu.ru/subject/lesson/3504/start/151485/
METaHOJI ¥ 3TaHoJI. BonopoaHas cBs3b

13 MHOroaroMHbI€ CIUPTHIL: ITUICHIIUKOJIb U https://resh.edu.ru/subject/lesson/3504/start/151485/
TJIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbL, (PU3NYECKUE U https://resh.edu.ru/subject/lesson/3504/start/151485/
XMMUYECKUE CBOUCTBA, IPUMEHEHHE

20 Anpaerunpl: GopManbaeTu U https://resh.edu.ru/subject/lesson/3504/start/151485/
aneTanpiaeru. AneToH

71 OAHOOCHOBHEBIE Tpe/ieNIbHbIE KAPOOHOBBIE https://resh.edu.ru/subject/lesson/3504/start/151485/
KHUCJIOTBI: MypaBbHHAs U YKCYCHas

” IIpaktnyeckas padora Ne 2. «CBoiicTBa https://resh.edu.ru/subject/lesson/3504/start/151485/

pacTBOpa YKCYCHOM KHCIIOTBD)




23

CTeapI/IHOBaH " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

https://resh.edu.ru/subject/lesson/3504/start/151485/

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOIOIIIEE JCHCTBHE

https://resh.edu.ru/subject/lesson/3504/start/151485/

25

CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIIOT. [ MPOIIH3 CIIOKHBIX

3¢upoB

https://resh.edu.ru/subject/lesson/3504/start/151485/

26

XKupsr: rugponns, npuMeHeHue,
OuooruYecKas poJib KUPOB

https://resh.edu.ru/subject/lesson/3504/start/151485/

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxxneiimme npeacraBuTenu: TIIIOKO3a,
¢bpykTo3a, caxaposa

https://resh.edu.ru/subject/lesson/3504/start/151485/

28

Kpaxman u nenitonosa kak IpupoHbie
MOJIUMEPHI

https://resh.edu.ru/subject/lesson/3504/start/151485/

29

KonTtponbHas padoTa mo pasaery
«Kucnopoaconepxaiiye opraHndecKue
coequHeHus»/ Beepoccuiickas mpoBepodHas
pabota

30

AMWHBI: METHJIAMHUH U aHWJINH

https://resh.edu.ru/subject/lesson/3504/start/151485/

31

AMUHOKHUCIIOTHI KaKk aM(OTepHbIE
OpraHUYECKUe COCIMHEHUS, UX
ouonoruueckoe 3Hadenue. [lentuapl. benku
KaK MPUPOJIHBIE BEICOKOMOJICKYIISIPHBIE
COCIMHEHUS

https://resh.edu.ru/subject/lesson/3504/start/151485/

32

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS

https://resh.edu.ru/subject/lesson/3504/start/151485/

33

OCHOBHBIC TIOHITUS XUMUH

https://resh.edu.ru/subject/lesson/3504/start/151485/




BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

OcHoBHEIC METOJbI CHHTEC3a

https://resh.edu.ru/subject/lesson/3504/start/151485/

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
ITnacTMacchl, KaydqyKH, BOJIOKHA
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

Ne
n/
n

Tema ypoka

KoauuectB
0 4YaCOB

Bcero

DJeKTpoHHbIe HM(POBBIe 00pa3oBaTebHbIE PeCypChl

XUMUYECKUI PJIEMEHT.
AToM. DneKTpoHHAas
KOH(uUTyparus aToMoB

https://resh.edu.ru/subject/lesson/6479/start/150989/

[Tepuonnueckuii 3aKOH U
[Tepnoanueckas cucrtema
XMUMHUYECKUX 3JIEMEHTOB
. Y. Menneneena, ux
CBSI3b C COBPEMEHHOMN
TEOpUEH CTPOEHUS
aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/150989/

3aKOHOMEPHOCTH
HM3MCHEHHS CBOMCTB
XHUMHYECKUX DJIEMEHTOB
U UX COEIUHEHUN IO
rpyIIaM U MepuoaM.
3HadeHHe
MEePUOIMYECKOTO 3aKOHA
M CHCTEMBI XUMHYECKUX
anemenToB /..
MenneneeBa B pa3BUTHH
HayKu

https://resh.edu.ru/subject/lesson/6479/start/150989/

Crpoenue BemiecTna.
XuMuueckas CBsI3b, e
BHU/IbI; MEXaHU3MBI

https://resh.edu.ru/subject/lesson/558 1/start/151081/




oOpa3oBaHus
KOBAJICHTHOW CBS3H.
Bonopoanas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPULIATETLHOCT
b. CTeneHb OKUCIIEHHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHUS

https://resh.edu.ru/subject/lesson/6332/start/151021/

[Tonatne o gucnepcHBIX
cucremax. VIcTUHHEBIE U
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas noins
BEIIECTBA B PaCTBOPE

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COECIUHEHU.
I'eneTnueckas CBSI3b
HEOPraHMYECKUX
BEILIECTB, Pa3IMYHBIX
KJIaCCOB

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccuduxkanus
XUMHUUYECKHX PEaKLuil B
HEOpPraHu4eckoi u
OpPraHu4ecKON XUMHUHU.
3aKOH COXPaHEHHUs
Macchl BEILECTB; 3aKOH

https://resh.edu.ru/subject/lesson/4938/start/151107/




COXpAaHEHUA U
MPEBPALLECHUS SHEPTUU
NP XUMHYECKUX
peaKuusx

CkopocTb peaxiu.
OOpaTumble peakiuu.
XUMHYECKOE PAaBHOBECHE

https://resh.edu.ru/subject/lesson/2103/start/

10

[IpakTnueckas padota Ne
1. «BnusiHue pa3aIudHbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIIEKTPOJIMTHYECKAS
mucconuanms. Iloagrue o
BOJIOPOJTHOM TOKa3arese
(pH) pactBOpa. Peakiuu
HMOHHOTO 0OMEHa.
I'maponn3 opranndeckux
1 HEOPraHUYECKUX
BEIIECTB

https://resh.edu.ru/subject/lesson/1518/start/

12

OKHCITUTEIIHFHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACILIIABOB
1 PacCTBOPOB COJICH

https://resh.edu.ru/subject/lesson/1518/start/

13

OKuCIUTENBHO-
BOCCTaHOBUTEJIbHBIE
peakuuu. Ilonstre 00
JIEKTPOJIN3E PACIUIABOB
U PaCTBOPOB COJIEH

https://resh.edu.ru/subject/lesson/1518/start/




14

Mertanipl, uX IOJIOKEHNE
B Ilepunoanueckon
CUCTEME XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa u
0COOEHHOCTH CTPOCHHS
atomoB. O0mue
(uznueckue cBoicTBa
METaJJIOB

https://resh.edu.ru/subject/lesson/3493/start/151213/

15

CrinaBbl METaJIOB.
DIIEKTPOXUMUYECKU I
P HapsDKEHUH
METaJIOB

https://resh.edu.ru/subject/lesson/4961/start/151293/https://resh.edu.ru/subject/lesson/3523/start/15

1161/

16

XuMHdecKre CBoMcTBa
BaKHCHIITNX METAJIIOB
(HaTpHii, KaIHii,
KaJIbIIMI, MarHui,
ATIOMUHHN) U UX
COEeqUHEHUN

https://resh.edu.ru/subject/lesson/58 14/start/151239/

17

XUMHUYECKHE CBOMCTBA
XpoMa, MeJI U UX
COEUHEHNN

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XuMuueckue cBoiicTBa
LIMHKA, JKeJIe3a U UX
COEUHEHNN

https://resh.edu.ru/subject/lesson/58 14/start/151239/

19

[IpakTuueckas pabora No
2. "Pemenne
SKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME




«Metamas"

20

Hemerannsl, ux
MI0JIOKEHUE B
[Iepnoauueckoii cucreme
XUMUYECKUX JIEMEHTOB
. Y. Menneneesa u
0COOEHHOCTH CTPOEHHUS
aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

21

®u3nyeCcKne CBOMCTBA
HEMETAJJIOB.
ANIOTpONHS HEMETAIIIOB
(Ha mpumepe KucIopoia,
cepsl, hochopa u
yriiepojaa)

https://resh.edu.ru/subject/lesson/5939/start/151320/

22

XUMHYECKHE CBOMCTBA
raJOreHOB, CEPHI U UX
COeqUHEHNN

https://resh.edu.ru/subject/lesson/5913/start/151347/

23

XHUMHYeCKHE CBOMCTBA
azora, ocdhopa u ux
COEeIUHEHNN

https://resh.edu.ru/subject/lesson/5913/start/151347/

24

XUMHUYECKHE CBOMCTBA
yriaepoaa, KpeMHUS U X
COEUHEHNN

https://resh.edu.ru/subject/lesson/5913/start/151347/

25

IIpumenenue
BaXKHEHUIIINX HEMETAIIIOB
U UX COeIUHEHUN

https://resh.edu.ru/subject/lesson/5913/start/151347/

26

Brraucnennsa no
YPaBHEHUAM
XUMHUUYECKUX PEAKLIUI U




TEPMOXUMHUYECKHE
pacuérnl

27

[IpakTtuyeckas padora Ne
3. «Pemrenue
AKCIIEPUMEHTAIBHBIX
3a7a4 10 TeEME
"HemeTamnsl"y

28

Heoprannueckue n
OpraHUYeCcKHe KUCIIOTHI.
Heopraanueckue n
OpraHvyecKue
OCHOBaHUS

https://resh.edu.ru/subject/lesson/4960/start/151374/

29

Heoprannueckue u
OpraHUYeCcKHe KUCIIOTHI.
Heopranuueckue u
OpraHvyecKue
OCHOBaHUS

https://resh.edu.ru/subject/lesson/4960/start/151374/

30

AmdoTtepHbIe
HEOpPraHu4ecKue u
OpraHuvecKue
COCIIMHEHUSI.
I'eHeTnueckas cBsI3b
HEOPraHU4eCKuX 1
OpPraHUYeCKUX BEIICCTB

https://resh.edu.ru/subject/lesson/4960/start/151374/

31

Ponb xumuu B
oOecreueHUH
3KOJIOTHYECKOH,
SHEPreTUYECKON U
MHIIEBOM OC30IMaCHOCTH,




Pa3BUTHUH MCIUITUHBI

32

[IpencraBnenus 06
00X HAYYHBIX
MPUHIIAITAX
MPOMBIIIIEHHOTO
MOJIYYCHHS BAXKHEUIIINX
BEIIIECTB

https://resh.edu.ru/subject/lesson/3514/start/151429/

33

UYenosek B MUpE BELIECTB
U MaTepuasoB

https://resh.edu.ru/subject/lesson/3514/start/151429/

34

XuUMUS U 3J0pOBbE
JeJoBeKa

https://resh.edu.ru/subject/lesson/4823/start/150933/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEJICTABIECHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SABJICHUN TPUPOABI, B (POPMHUPOBAHWM MBINUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpesie

1.2

Bnanenune cucremMod XUMHUYECKHMX 3HAHUW, KOTOpas BKIIOYAECT:
OCHOBOTOJIAraloIre MOHSTHUSA (Monekyna, BaJICHTHOCTH,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHh OKHCIICHHS, XHMHYECKas CBS3b,
MOJb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(GyHKIMOHANBHAS ~ TpyHmHa,  pagukaid,  U30MEpUs,  H30MEpHI,
TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIlle COEOUHEHHs, OMOJIOTMYeCKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHHsl opraHudeckux BeuiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHUYECKUE
CBEICHMS O CBOICTBaX, COCTaBe, MOJIYYEHHUH U OE30MacHOM
UCIOJIb30BAHUU BAKHEWUIIUX HEOPraHWYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHATHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

npeBpameHI/Iﬁ OpTraHU4YCCKUX COCIUHEHUH

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATH XMUMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,
COKpalI€HHOW) (GOopMysl OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKHUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMA MX XMMHYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
ompenenéHHoMy Kiaccy (Tpymre) COeIUHEHHH (yrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPKAIlNe COCIAWHEHHS, BBICOKOMOJICKYJISPHbIC
COGILI/IHGHI/H[), JaBaTb UM Ha3BaHUs 1o CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OTPEICIISATh BUABI XHMHYCCKON CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh  yYMEHHUS TNPUMEHATH: TOJIOXKEHUS  TEOPUU
CTpoeHusi opraHuyeckux BemectB A.M. ByrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MAaCChl BEIIECTB

YrieBo1opoibl. Kucnoponcoaepxatue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyHHpHBIe COCAUMHCHU

2.1

ChopMHUpPOBAaHHOCT, YMEHHUM TPUBOIUTH TPHUBUAIHHBIC HA3BAHUSA
OT/ACIbHBIX OPTraHUYECKUX BEMIECTB (PTHIJICH, TMPOIMMJIEH, alleTHJICH,
STWJIEHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTujl, aleTaabIerus,
MYpaBbHHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, IJII0K03a, (PYKTO3a, Kpaxmal, IeJI03a,

TJTUITAH)

2.2

ChopMHpOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HyecKkne W XUMHUYCCKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHJICH,
NpONWIICH, aneTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeH301,
METaHOJI, TAHOJI, STUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru/l,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IeJIII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHETUUYCCKYHO CBA3b
MCKAY TUIITNYHBIMHU MMpCACTAaBUTCIIIMUA Pa3IMIHBbIX KJIaCCOB
OpraHU4C€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peaKIii C UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT

24

ChopMUpOBaHHOCTD YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTJIEBOJOPOIHOTO ChIPbsl (HEPTh, MPUPOIHBIH ra3, yrojb), CHOCOOBl UX

r[epepa60TKI/I H MPAKTUYCCKOC TPUMCECHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTtrl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O MO3HAHUs, UCIIOJIB3YEMbBIX B XMMUU IIPU U3YYCHUU




BEIIECTB M XUMHUYECKUX SBIEHUW (HAONMIOEHHE, U3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAaTh CHCTECMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS PEHICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOJIOJATh TIPABHJIA  IOJIb30BAHUS
XAMHYECKOH TOCYION M JabopaTopHBIM O0OpYyIOBaHUEM, a TaKKe
npaBwia OOpaIEeHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMHU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

33

CdopMHpPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (TPEBPAIEHUsI OPraHUYECKUX BEIIECTB MPU HAPEBaHUH,
MOJTydeHHE STUIICHA W U3YyYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4eCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHUMU,
IBETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMH TCXHUKU
0€30MacHOCTH TpHU OOpalleHHMH C BEHIeCTBAMU U JIAOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3yAbTaThI XUMHAYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH YpaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

34

ChopmupoBaHHOCTh YMEHHUI MTPOBOAUTH BBIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WIIU
MPOJIyKTa PEeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO

W3 UCXOJHBIX BEIIECTB UM ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, MOJIY4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmanuu, cetb UHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBWiIa HSKOJIOTMUYECKU
1es1ecoo0pa3Horo MOBeJIEHUs B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXPaHEHHS CBOErO 370POBbS M OKPYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KUBBIE OPraHU3MbI
OTpeNeNEHHBIX OPraHUYEeCKUX BEIIECTB, MOHMMAs CMBICI MOKa3aTels
I[IAK (mpenenbHO JOMYyCTUMON  KOHIEHTpPAIMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBIIEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJbTaTa

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTEMOM XMMHMYECKMX 3HAHUM, KOTOpPAas BKIIKOYAECT:
OCHOBOIIOJIATAIOLIME  MOHATUS  (XMMHYECKUH  BJIEMEHT,  aToM,
AJIEKTPOHHAsS 000JI0YKa aTOMa, §-, p-, d-dIEKTPOHHBIC OPOUTAI ATOMOB,
MOH, MOJIEKYJla, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTENEHb
OKHCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pEHETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W 3HIOTEPMUYECKHE,
peakiuu HOHHOTO oOMeEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAs]  JTUCCOLMAINSA, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM PEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs HIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0O€30MacHOM HCIIOJIb30BaHUM BaXKHEUIINX
HEOPraHWYECKHUX BELIECTB B OBITY W MPAKTHUYECKON JeATelIbHOCTU

YECIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATh XapaKTepHblE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHSATHH, NPUMEHSTh COOTBETCTBYIOLINE
MOHATUS TPU OINUCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATh B3aMMOCBS3b XUMHYECKHX
3HAHUH c MOHATUSMU u MPEJICTaBICHUSIMHU IPYTrUx

€CTCCTBECHHOHAYUYHBIX IIPEAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XUMHYECKUX  SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUEC, OKCIICPHMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCIMHCHUAX Pa3JIMYHOIO
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHas,
MCTAIJIMYCCKasd, BOI[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘ICCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIATh XAapPaAKTEP CPEAbl B BOAHBIX

pacTBOpPAX HCOPraHNUCCKUX COCIUHEHUHN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHEC
pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTAaBy pCarupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy peakuuu, HU3MCHCHHUIO CTEIIeHEeH




OKHCIICHHSI ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKLUHH,  yIaCTHIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE YMEHHI  COCTABJISATh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, MOJIHBIE W COKPAIIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPBHIX OTH PEAKITUN UIYT

JO KOHIIa

1.8

ChopmupoBaHHOCTE YMEHHUH MPOBOJUTEL PEAKIIUH, MMOATBEPKIAFOIINC
KAUECTBEHHBIM  COCTAB  PA3JIMYHbIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM HYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTABJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (PaKTOPOB

CpopMHpPOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpuaIMn Jle [larense)

OO6mrast 1 HeOpraHMU4ecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKOHa JAN. Meuneneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

dbyHKIUH

2.2

CdopMHpPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xXuMHUYecKux odyeMmeHToB JI.M. MenzaeneeBa, uCHoib3ys
MOHATUSA «S-, p-, d-dIEKTPOHHBIC OPOUTAIN», «IHEPTCTHUYCCKHE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  W3MEHEHUS  CBOMCTB
XUMHYECKUX DJIEMEHTOB M HUX COCAUHEHHMH IO MepuojaM U Tpynnam

Ilepuoanueckoit cucteMbl XuMHU4ecKux 3mneMeHToB /.M. MenaeneeBa

2.3

ChopmupoBaHHOCTh yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEIIECTB PA3IMUHBIX KIAcCOB,
MOATBEPXKJaTh  CYIIECTBOBAHWE TE€HETUYECKOH  CBSI3U  MEXIY
HEOPraHMYECKMMU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

24

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I yCTaHaBJIMBATb IPpUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpe):[eJ'IéHHOMy KJIaccy




(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUS, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XUMUYECKYIO CHMBOJIHMKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHHWH XUMHUYECKHX
peakuuii, cuctemaruueckytro HomeHknarypy (IUPAC) u tpusuaibHbie
Ha3BaHMs OTJEJNbHBIX HEOPraHWYECKUX BeulecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas W3BeCTb, Heraui€éHasi U3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHUHN XapakTepu3oBaTh (ONMHCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPK/IATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKUMH  BEIIEeCTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBaHHOCTh YMEHHI TUTAHUPOBATH U BBITIOTHATH XUMUYECKUN
SKCIIEPUMEHT (pa3lIoKeHHE TIEPOKCHIA BOJOPOAa B MPHCYTCTBUHU
KaTaJn3aropa, OMpe/elieHHe CPeasl PacTBOPOB BEUIECTB C MOMOIIBIO
YHHUBEpPCAIbHOTO WHAMKATOpa, BIUSHUE pa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~ XMMHYECKOW peaKkIuH, peaknud HMOHHOTO OOMeHa,
Ka4eCTBEHHBIC PEaKIUU Ha Cylb(haT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHUS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metambl» u «HemeTamib») B COOTBETCTBHU C TPAaBUIIAMU TEXHUKH
0€30MacHOCTH TpPU OOpalleHHH C BEMIeCTBAaMH M J1aOOpaTOPHBIM
000pyI0BaHUEM; MPEJCTABIIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIepUMEeHTa B (OpME 3alUCH YpaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COOMIOAATh MpaBUiIa MOJb30BAHUS
XMMHUYECKON TOCYION M IJ1IabopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuia 0OpallleHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYEeHUS CEpHOI
KHCJIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH MPEICTaBICHUI 00
oOlMX HayyHBIX NPUHIMNAX H  OKOJOTHYECKHX MpolieMax

XUMHYCCKOTO IIPOU3BOJACTBA

XUMHS U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBIISIOUICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpaA, POJIM XHMHU B TIO3HAHHUU




SBJICHUA TPUPOJBI, B (OPMUPOBAHWU MBIIUICHUS W KYJIBTYpPbI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pelIeHUsT TPAKTHYECKUX 3aa4 W OKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTD YMEHUHI KPUTHYECKH AHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIUIO, MOJYyYaeMyl U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

33

CpopMHpPOBAHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUYECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESATENIBHOCTH B
LEIAX COXPAHEHMS CBOETrO 3JI0POBbSI M OKpPYXKAroWEHd NPUPOIHOU

cpebl

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OpPraHU3MBI
ONpENENEHHBIX BEIIECTB, TOHUMAas cMbica nokazarens [1/IK, moscHsaTh
Ha TIpUMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH BBIYUCIICHUS c
WCIIOJb30BAHUEM TIOHSTHS «MaccoBas JOJI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIMIX, MAaccChl
BeI[eCTBA WK 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WId 00bEMY OJHOTO M3 YYAacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ @dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUSI MacChl

BCIICCTB, MMPEBPAIICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4eCKON XUMHUH

1.1

[Ipenmer opraHuveckoid XMMHHU: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJIyYYCHUU HOBBIX BEHIECTB M MAaTepHayioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpraHM4ecKuX BemlecTB. ['omonorus, wu3oMmepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJUHApPHBIE U KpATHBIC

cBs3u. [IpencraBienne o knaccupukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opranuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBUAJIbHBIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BECIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIINe
MPE/ICTAaBUTENIM alKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHus ¥ TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OTyIeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTENIINE MPEICTABUTENN AIKEHOB: (U3MYecCKHe M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUApPATAIUH, OKHUCICHHUS H

MOJIMMEPU3AIHH ), IOJTyYeHHE U TPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [losydeHrne CHHTETHYECKOTO

KaydyKa U pE3HUHbI
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AJIKMHBI: COCTaB H 0COOEHHOCTH CTpPOCHU, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaCTaBUTCIIb AJIKUMHOB: COCTAaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/I6 n
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApaTallum,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (I)I/I3I/IIIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U IPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHEC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YC€HUEC W IIPUMCHCHHC. ToOKCUYHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJICBOAOPOAaMH, TPHUHAMIC)KAINIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIeBO10po10B. [Tpupo bl ra3 u nonyTHble HETAHBIE




ra3el. HepTh 1 €€ mpoucxoxaenue. CrocoObl mepepadoTku HE(TH: MEePEroHKa,
KPEKUHT (TEpPMHUYECKUH, KaTaduTH4ecKuil), nuponu3. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yrons u

IPOAYKTHI €T0 MepepadoTKu

Kucnopoaconepxaiiiue opraHu4ecKue CoeIMHEHMSI

3.1

[IpenenvHbBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOIOPOJaMH, TOpEHUE), NpUMEHEeHHe. BoJoponHble CBSI3U MEXIY
MOJIEKYJIaMH CHUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HAa OpPraHU3M YeJIOBEKa.
MHoroaToMHbI€ CIUPTHL. DTUJICHIVIMKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  WICJIOYHBIMH  METallaMHu,
KauecTBEHHasl peakiusi Ha MHOroaToMHble crnupThl). [leiicTBHe Ha opraHusMm

YCJI0BCKa. HpI/IMeHeHI/IC rIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoy1:  CTPOGHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [lpumenenue dpenomna

3.3

Anbaerunibl 1 KeToHbl. DOpMabIETH I, alleTaNbACTUl: CTpOeHUE, (HU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHMS, KaYeCTBEHHBIC

peaxiun), noydeHue u IpuMeHeHue
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OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHas
KHCJIOTBI: CTPOCHHUE, (PU3NYECKHe U XUMUUYECKHUE CBOMCTBA (CBOMCTBA, OOIITHE IS
Kllacca KHCJIOT, peaknus dSTepuuKaIuu), TIOJIyuYeHHEe W IPHMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC I[CI\/'ICTBI/IG

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjorudeckas poib

KUPOB

3.6

VYrneBojpl: cocras, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapUIIBI).
['moko3a — mpocredmuii MOHOCaxapwj: OCOOCHHOCTH CTPOEHHS MOJICKYIHI,
(bu3uYecKre 1 XUMUYECKUE CBOKCTBA (B3auMoaeicTBue ¢ ruapokcuaom meau(1l),
OKHCJIEHHEe aMMHa4yHbIM pacTBopoM okcuaa cepebpa(l), BoccraHoBieHueE,
OpoXXKeHHEe TJIIOKO3bl), HaXOXKACHHE B IPHUPOJE, NMPUMEHEHHE, OHOJOrHYecKas
poiib. dotocuHTe3. PpyKTO3a KaKk M30Mep IioKo3bl. Kpaxman u nemnonosa Kak
npupoaHeie nosmMepbl. CTpoeHHne Kpaxmaia U 1einoio3bl. dusnueckue u

XHUMHUYECKHE CBOMCTBA KpaxmMajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIuA C I/IO,Z[OM)

A30Tcozlep>1<aume OpraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUC COCOAMHCHUS. dusnyeckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha mpumepe PHI/IL[I/IHE[). buonorunyeckoe




3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benkn Kkak npuUpoaHBIE BBICOKOMOJIEKYJISIpDHBIE CcoenuMHeHMs. llepBuynas,
BTOpUYHAs M TPETHYHAss CTPYKTypa OesnkoB. XWMHUYECKHE CBONCTBAa OEJIKOB:

TuAapOJIn3, ACHaTypaluus, KaYCCTBCHHLIC PCAKIIMU Ha Oenxu

BbICOKOMOTNIEKYIIIpHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINN, CPEIHSS MOJIEKYIIIpHAsI
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEJUHEHUH —

noaMmMepus3anuAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX [PEeBpALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, ITacTMAacc,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHLbL

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUH 37eMeHT. AToM. Slapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTuyeckue ypoBHH, MOJAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pacmpeesieHns 3JEKTPOHOB M0 OpOUTAIsAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(MUTYpALIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMU4eckux snementon .M.
MenneneeBa. CBsi3p mepuoAMYECKOro 3akoHa W Ilepuoanyeckod cuCTEMbI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XHUMHUYECKUX DJIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaM.

3HayeHue NEpUoaANYCCKOr'o 3aKOHA B PA3BUTUN HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBS3b. Buasl XMMHUUYECKOW  CBS3U
(KOBaJ'IeHTHaH HCIIOJIAIpHAasd MW IIOJIIpHAasA, HOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Hownnr:
KaTHOHBI 1 aHUOHBI. MexaHU3MBbl O6paBOBaHI/I$I KOBAJICHTHOM XMMHUUYECKOM CBS3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbII). BooponHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIIPHOTO U HCMOJICKYJISIDHOTO CTPOCHUA. 3aKOoH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAITNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. VMCTUHHBIE M KOJUIOMIHBIE PpacCTBOPHI. MaccoBas [0S BelllecTBa B




pacTBope

1.6

Knaccugukanus HeopraHnueckix coeannennii. Homenkinarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanus — XMMHUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPaHEHMsI MacChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SHCPIUr IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHUecKoe paBHOBecue. DakTOphl, BIUSIOIIME Ha

COCTOsIHME XuMHuueckoro pasHosecus. ITpunnun Jle [larense

1.10

DnekrTponuThdeckas aucconuanus. CunbpHbIe W cialdbie nmekTponuThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4, HeﬁTpaﬂbHafI, mIeJIo4YHas. PCaKHI/II/I HOHHOT'O

oOmeHa

OKHCITUTEITFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hewmeranmnel. Tlonoxenue HemerannoB B [lepuonnueckoid cHCTEME XUMUYECKHUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUsI aTOMOB. Du3HuecKue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJIOTCHOB, CEphbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOZCPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [Ipumenenue

Ba)KHEHIITNX HEMETAJIJIOB U X COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanueckoil cucreMe XUMHUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJISKTPOHHBIX 000JOYEK
aToMOB MeTaiioB. Obmue gusnueckue cBoiictBa MetaioB. CIUIaBbl METAJUIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

24

XHWMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpWM, Kalaui, KaJbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKelIe30, MeAb) M WX coeauHeHuid. OOmme

CIIOCOOBI MOJIY4CHH A MCTAJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6LITy 1 TCXHHUKC

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKANNX K Pa3JINYHbIM

KJ1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6e3OHaCHOCTI/I, Pa3sBUTHU MCOHULIUHEI. [Tonstue o HAaY4YHBIX MCTOJAaX IMO3HAHUSA

BCIICCTB U XUMHWYCCKHUX peaKuHﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX TPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XKHEUIIIMX BELIECTB. YENOBEK B MUPE BELIECTB MU MATEPHAIOB: BAXKHEUILIHME
CTPOUTEIbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepHalibl JUIsl DJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

33

XuMHsT W 3/I0pOBbE YEJIOBEKA: IIpaBWja UCIHOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS TIPEIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU
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