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HOACHUTEJBHAASA 3AIINCKA

Pabouast mporpaMMa mo XMMHUU Ha YPOBHE CpPEIHEro 00Imero oOpa3oBaHUs
pazpadorana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
denepanbHOit 00pa30BaTENbHON MPOrpaMMbl CPEIHETO O00IIero o0pa3zoBaHUs
(®OIT  COO), npencrabieHHbix B DenepaibHOM  TOCYIapCTBEHHOM
obOpazoBarenbHOM cranaapre COO, c¢ yu€rom KoHuenuuu mnpenogaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoii
QOenepanvy, peanu3ylOIIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTpamMMbl, U
OCHOBHBIX TMONOXKeHUN «CTparernn pa3BuTus BocnutaHuss B Poccuiickoit
Oenepanuu Ha nepuoj 10 2025 rona» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHSI Ha YpPOBHE YINIYOJIEHHOTO M3y4Y€HHS 3aHUMAET BaXXHOE MECTO B
CHUCTEME ECTECTBEHHO-HAy4yHOTO oOpa3oBanus ydammuxcs 10-11 kmaccos.
WN3yuenune mnpeamera, peanuzyemMoe B yCIOBHSAX AuGGEepeHIIMPOBAaHHOTO,
npoduibHOro 00y4YeHHs, MPU3BAHO OOECHEUYUTh O00Ie00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMMYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO JIJIf
aJjanTalui UX K OBICTPO MEHSIIOLIMMCS YCIOBUSIM HU3HU B COLMYME, a TAKXKe ISt
MPOJIOJKEHNS 00Yy4YeHUsI B OpraHU3alMsIX Mpo(ecCHOHANBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OJTHOM W3 IPUOPUTETHBIX JUCIUTLIIUH.

B mporpamme no XuMuUM Ha3HAuY€HHE MpeaMeTa «XUMHUS» MOIy4aeT
NOAPOOHYI0O  HMHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIIOJAraroliMU
nonoxenusimu AGI'OC COO o B3anMOOOYCIOBJICHHOCTH 1I€JIeH, COJepKaHusl,
pe3yabTaToB OOy4YeHUs W TpeOOBaHWNW K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJSIFOTCSL CJEAYIOIIME BBINOJHIEMbIE MPOrpaMMON MO
XUMUU QYHKIIUH:

e HMHPOPMALIMOHHO-METOJIMYECKAs, pealnu3alusi KOTOpOll obecrieunBaeT
MOJIyYCHHE TIPEACTABICHUS] O IENsIX, COJCPKaHWM, OOIIeH cTpaTeruu
00y4eHUsI, BOCIIUTAHUS U Pa3BUTHUS O0YUYAIOIIUXCSl CPEICTBAMU MPEIMETa,
M3y4aeMoro B paMKaX KOHKPETHOTO Mpopuis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpeNIeJICHUE: MPUHLUIIOB CTPYKTYPUPOBAHUSI M MOCIIEIOBATEIBHOCTH
M3y4deHUsl y4eOHOro MaTepHuayia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTePUCTHK; TOAXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKHM O0pa30BaTeNIbHBIX JOCTHXKEHHM O0O0y4aromuxcs B
paMKax HWTOTOBOM arrectaniuud B (OpMe eIMHOTO0 TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMHUHU.

[Tporpamma asis yriyOn€HHOTO U3YYECHHS] XUMUH:



e yCTaHaBIMBAaeT WMHBAPHMAHTHOE MPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUISIT W3Y4YeHUsT B paMKaX OTHCNbHBIX MpoQuiei, mnperycMaTpuBaeT
pacupenesieHue W CTPYKTYPUPOBAaHHME €ro IO KJaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pasiesiaM Kypca;

e na€T MPUMEPHOE pachpelielieHne y4eOHOTO BPEMEHH, PEKOMEHIYeMOTO
JUISl UBYUYEHUSI OTJICNIbHBIX TEM;

e TIIpenjaraeT MPUMEPHYIO TIOCIEAOBATEIbHOCTh M3YYEHHUS Yy4eOHOTO
Marepualia ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JIaéT METOAMYECKYIO MHTEPIIPETAIMIO 1eJe U 3a7a4 U3ydeHUus IpeMeTa
Ha yriyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o0pa3oBaHMs, COJEPKATEIBLHON XapaKTEPUCTUKU
IJIAHUPYEMBIX — PE3yJlbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTelIbHOU
IPOrpPaMMBI CPEIIHETO oO1ero oOpazoBaHuUs (JINYHOCTHBIX,
METaINpeIMETHBIX, MPEIMETHBIX), a TaKXke C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENIBHBIX  JIEUCTBUNA  OOydaromierocsi IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSIM B MPOrpaMMe MO XUMHUHU MPEAyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHEM XHMHUHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TMpeaelaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUHU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABJISIFOIICH CoJlepKaHUsl y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTABJISIONIEH,
KOTOpasi JIOJbKHA OMPEAENSThCA B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduiist 00ydeHus.

B coorBerctBuM ¢ KOHuenTyanbHeiMH monoxeHusmMu PI'OC COO o
HAa3HAYEHUU TPEAMETOB 0a30BOro u YMIYOJIEHHOTO YPOBHEH B CHCTEME
muddepeHupoBaHHOTO OOYYEHHsI Ha YPOBHE CpeaHero oOIero oOpa3oBaHMs
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBl€H Ha pealu3aluio
MPEEMCTBEHHOCTH €  MOCHEAYIOIHUM  3TalloM  TOJYYEHHS  XMMHYECKOTrO
oOpa3oBaHMsI B paMKax U3Y4YEHHUS CIEUHUAIBHBIX E€CTECTBEHHO-HAYYHBIX W
XUMUYECKUX MUCIUIUIMH B By3aX M OPraHU3allMAX CPEIHEro MpodhecCHOHATHLHOTO
oOpa3zoBanusi. B 3Toi CBsS3W u3ydeHHE mNpenMera «XUMHUS» OPUEHTUPOBAHO
OPEeUMYIECTBEHHO Ha pacUIMpeHHe U  YIUIyOJIGHHE TEOpETUYECKOW |
MPaKTUYECKON MOJATOTOBKU OOYYarOUIUXCs, BBIOPABIIMX ONpEaeaEHHbIN MPoduiib
oOy4YeHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIOIIEr0 MOIyYeHUS XUMUYECKOTO
o0pa3oBaHMs B OPTaHU3AIUAX MTPOPECCHOHATBHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBete TpeboBanuiit ®PI'OC COO K muaHUpyeMBIM pe3yJbTaTaM OCBOCHHS
dbenepanpHOil 00pa3oBaTEBbHON MPOrpaMMbl CPeIHEro oO0IIero o0pa3oBaHUS
U3Yy4YEeHHUE MpeaMeTa « XUMHUsD OPUEHTUPOBAHO TaKXKe Ha pelieHue 3aaad



BOCIUTAHUSA U COLIMAIBHOIO Pa3BUTHUS OOydaroumxcs, Ha (GOpMHUpPOBAHUE Yy HHUX
OOIIEMHTEIIEKTYaIbHbIX YMEHHUM, YMEHHUI palMoHalIU3aluil y4eOHOro Tpyjaa u
00OOIIEHHBIX  CHOCOOOB  JICSITENIBHOCTH, UMEIOIIUX  MEXKIUCIUIUIMHAPHBIMH,
HaAAMPEIMETHBIN XapakTep.

CocraBnsromuMu  mipeaMera «XUMHsS» Ha YpPOBHE YIiyOJIEHHOTO U3YyYEHHUS
ABISIIOTCS  yriIyOnéHuele Kypcbl — «Opranmueckas xumus» U «OOmas u
HeopraHuveckas xumus». [Ipu onpeneseHUH NOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allii COJEP’KaHMUsI ITUX KypCOB B IporpamMMme MO XHUMHH 32 OCHOBY
npusaTel nonokeHuss GI'OC COO o paznmuumsx 06a30Boro u yriyOI&HHOTO
YPOBHEHU N3yUYEHHUS IIPEAMETA.

OcHoBy conepxkanust KypcoB «Opranuyeckas xumus» u «OOmas wu
HEOpraHWYecKass XUMHS» COCTaBISIET COBOKYINHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIUXCSA K 0a30BOMYy YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHUCTEMA
3HAHUM TI0JIy4aeT ONIPENEIEHHOE TEOPETUUYECKOE JOIOJHEHNE, I03BOJIAIOIICE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIMK 00BEM  (HaKTOJIOTUUYECKOTO
Marepuana. Tak, Ha yrayOJNE€HHOM YpPOBHE H3YYEHHMs NpeaMeTra obOecredeHa
BO3MOKHOCTh 3HAaUUTEIBHOTO YBEIMYEHHS 00bEMa 3HAHUHM O XHMHYECKHUX
AJIEMEHTaX U CBOMCTBAX MX COEJMHEHHMH Ha OCHOBE PAaCIIUPEHUS] U YIIIyOJIeHUs
IPENCTABICHUA O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs pPEeaKlil, pacCCMaTPUBAEMBIX C TOUKHU 3PEHUSI XUMUUYECKON KUHETHUKH
n TepMoauHaMuKu. HM3ydyeHue mnepuomnueckoro 3akoHa u Ilepuommueckoit
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercds  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJCTABICHUSAX O CTPOEHUU aToMa. XMMHYECKas CBSI3b
OOBSCHSIETCS C TOUKU 3PEHUS IHEPreTUUECKUX M3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pylIeHUH, a TAKXKE C TOUYKH 3PEHHUs] MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakuuil  JomojiHgeTcs  (opMHpOBaHMEM  MPEJACTAaBICHUN 00
ANEKTPOXUMHUYECKUX TMpOIeccax U AJIEKTPOJIU3€E PACIIaBOB U PACTBOPOB BEILIECTB.
B kypce oprannyeckod XMMHUU TPHU PACCMOTPEHUU PEAKITMOHHOW CIOCOOHOCTHU
COCIMHEHUI yJIeTsIeTCss 0c000e BHUMAHKE BOMPOcaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIUi.

Ocoboe 3HaueHWe UMEeT TO, YTO Ha COAEp)KaHHWE KYypCOB XHUMHUU
yrayOIEHHOTO YPOBHS M3YUYEHHUS ISl KJIACCOB OIpeAeaEHHOro nmpoduis (riaBHbIM
o0pa3oM Ha HX CTPYKTypy M Xapakrep JOIOJHEHUH K oOmel cucreme
NpEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSIHUE CMEXHbBIC MPEAMETHI. Tak, Harpumep,
B COJICp)KaHUM MpeaMeTa JJis KJIACCOB XUMHKO-(u3nueckoro npoduis 0osbinoe
3Ha4YCHUE OYIyT UMETh DJEMEHThl y4eOHOro Marepuana mo oobmiert xumuu. [lpu
M3Y4YeHUU IMpeIMeTa B JAHHOM Cllydae akIEeHT OyJeT clelaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB W TEOPUI B XUMHU U B (DU3UKE: aTOMHO-
MOJIEKYJIsipHass Teopusi (MOJIEKyJsipHasi Teopusi B (U3UKE), 3aKOHBI COXPAHCHHS



MacCbl M DHEPIUM, 3aKOHbl TEPMOAVHAMUKH, 3JIEKTPOIN3d, NPEACTABICHUA O
CTPOEHHUH BEILIECTB U APYroe.

B TO e BpemMs B conep:KaHMM INpeaAMETa I KJIACCOB  XUMHKO-
ouonoruueckoro npoduis OONbIINK yAeNbHBINA BeCc OyAeT MMETh OpraHuyecKas
xumus. B aToM ciiydae mpenocTaBisieTcss  BO3MOXKHOCTb Al OoJjiee
OOCTOSITETLHOTO ~ PAaCCMOTPEHMsSI XMMHUYECKOM OpraHu3allMd  KIETKH  Kak
OMOJIOrMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAAT, K IpPUMEpY, TaKHe
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMMHJbI, OEJIKH, YIJIE€BOMABI, HYKJIECHUHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHMS O COCTaBE W CBOMCTBAx IPEIACTABUTEIEU
OCHOBHBIX KJIaCCOB OPIaHMYECKUX BEIECTB CIY’KaT OCHOBOW [UIl WU3yYCHHMS
CYLIHOCTHU IPOLECCOB (POTOCHHTE3A, AbIXaHMsI, TUIIEBAPEHHUS.

B nmane ¢opmMupoBaHHs OCHOB Hay4HOIO MHPOBO33PEHUS, OCBOEHUS
0OIIEHayYHbIX METOJIOB MTO3HAHUS U OIbITA TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUI M3y4YeHHE NpeaMeTa «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMH MpEeAMETaMH, BXOISAIIMMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-Hay4yHble HpeaMeThl», «Martemaruka u
nHpopmaTuka» U «PycCKuil I3bIK U TUTEPATYPAY.

[Ipu usyuyeHun ydeOHOro mnpeameTa «XuUMUS» Ha YIIyOJIEHHOM YypOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpeHero ooduiero oopa3oBaHus (Ha 0a30BOM
YpOBHE), 3aJa4eil MepBOCTENEHHON 3HAYMMOCTHU SIBIsIETCA (POPMHUPOBAHUE OCHOB
HayKM XHMHU Kak oOOJacTM COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKOM
NEATEIbHOCTH Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemienue
TON 3a7ayu Ha YriIyOJEHHOM YpOBHE W3YYEHMs MpeAMeTa MpeArnoaraet
peanu3anuio TaKuX LeNeH, Kak:

e (opMupoBaHuE TMpEACTABICHUI: O MaTepUaJIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX U ITIO3HABAEMOCTH SIBJICHUU IIPUPOJBI, O MECTE XUMUH B
CHUCTEME €CTECTBEHHbIX HayK M €€ BeAylledl poiau B oOecreyeHUH
YCTOMYMBOIO  Pa3BUTHUsI  YEJIOBEUECTBA: B  PELICHUU  MOpodiieM
AKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacCHOCTH, B pa3BUTUU
MEJMLHHBI, CO3JaHUU HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00ecCrevyeHnr PalrMOHAILHOTO MPHUPOAONOIB30BaHusA, B (POpPMHpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTypbl YEJOBEKa, a TaKKE IKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS] K CBOEMY 3/I0POBBIO U TPUPOAHON CpEE;

e OCBOCHME CHUCTEMBbl 3HAHUW, JEXKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHAaMEHTaIbHbBIX
MOHSTUHA, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA PAa3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJISIDHOM, O  TE€PMOAMHAMHYECKHX WU
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMMHUECKUX PEAKLIUM, O



XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX CUCTEMAX, 00 00mnX
Hay4YHBIX IPUHIMIIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHue y 00yYaroIIMXCs OCO3HAHHOTO IMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUW sl OOBSICHEHUS
KJIFOYEBBIX MJAEH M TPOOJEeM COBPEMEHHOM XUMHUHU, JJIi OOBSICHEHUS H
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
rPaMOTHOTO pelieHus mpobJieM, CBSI3aHHBIX ¢ XMMHUEH, MPOrHO3UPOBAHMUS,
aHaJIM3a M OIEHKH C MO3MIINHM SKOJIOTMYECKOM 0€30IaCHOCTH IOCIIEICTBUI
OBITOBOM W TPOM3BOJCTBEHHOH [EATEIBHOCTH YEIOBEKa, CBA3AHHOW C
XUMUYECKUM  TIPOU3BOJCTBOM, HCIOJIB30BAaHHMEM H  IepepaboTKoM
BCIIICCTB;

yriyOJieHue  MPEJCTaBICHUH O  HAayyHbIX  MeEToJaxX  MO3HaHWS,
HEOOXOJIUMBIX i1 TPUOOPETEHHs] YMEHHMI OPUEHTHUPOBATHCS B MHpPE
BCIIECTB M OOBACHEHHS XHMHYCCKHMX SBJICHHUM, HMCIOIIMX MECTO B
PUPOJE, B MPAKTUYECKON IESITEILHOCTH M TTIOBCEAHEBHOM KU3HHU.

B mnnmaHe peanuzanuu MEPBOOYEPENHBIX BOCIUTATENIBHBIX M Pa3BUBAKOLIUX
GyHKIUI 1EJOCTHOW CHUCTEMBI CpPeAHEro o0IIero oOpa3oBaHUs NMPU U3YUYCHUU
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYIO  aKTyallbHOCTh
NpUOOPETAIOT TaKKe 1SN U 3a7a4u, Kak:

BOCIIUTaHUE YOEKIEHHOCTH B TI03HABAEMOCTH SBJICHUM MPUPO/IBI,
yBOXEHUSI K TPOIECCY TBOPYECTBA B 0OJIACTH TEOPETHUYECKUX U
MPUKJIAIHBIX HUCCIEIOBAaHUN B XUMUM, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W IIO3HAHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M CaMOBOCIIUTAHWIO  HA  OCHOBE  YCBOCHMS
00111eueI0BEYECKUX 1IECHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX NHTEPECOB, UHTEJUIEKTYaIbHbIX U TBOPYECKHUX
CrocoOHOCTe oOywaromuxcsi, (HOPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHEITHOM MPpodheCCHOHAIIBHOM U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

dbopMHupoBaHWEe yMEHUN W HABBIKOB Pa3yMHOTO MPHUPOJIOIOIH30BAHUSA,
Pa3BUTHE DKOJOTUYECKOU KYJIbTYPHI, TPUOOPETEHUE OMbITa 0OIIECTBEHHO-
[TOJIE3HOM PKOJOTUYECKOMN AEITSIbHOCTH.

OO1ee 9nciIo 9acoB, MPEyCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha YIITyOJICHHOM
ypOBHE cpemHero obimiero odpaszoBanusi, coctaBisieT 204 vacoB: B 10 kimacce —
102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 vaca (3 yaca B Hezesio).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUM.

IIpenmMer w 3HA4YeHWME OpPraHWYECKOM XUMHUH, [PEICTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXKAEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXHOCTH aToma yIJiepoaa. XHWMHUYEcKas CBSI3b B
OPraHMYECKUX COEAMHEHHUAX. Tumbel THOpUAM3AlMM aTOMHBIX  OpOMTaineit
yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBs3M (OOMEHHBIH M JJOHOPHO-
aKLENTOPHbIA). THUIBI TEepeKphIBaHUS AaTOMHBIX OpOWTaNeld, G- U T-CBA3M.
OnunapHasi, 1BOMHAs U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBA3EH B MOJIEKyJIax
opraHuyeckux BemecTB. I[loHsATHE O CBOOOJHOM paaukaine, HykKiIeopuie Hu
anexTpoduie.

Teopus cTpoeHHMsT oOpraHudeckux coeauHeHuii A.M. byrtinepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYEeCKUX COEIUMHEHUU. MONEKYJsipHbIE M  CTPYKTYpHbIE  (HOPMYJIBL
CrpykrypHble (GOpMyJbl pa3iMYHbIX BUAOB: pa3BEPHyTas, COKpaUIEHHAs,
ckenetHas. M3omepusa. Bunabl u3oMepum: CTpyKTypHas, NpPOCTPaHCTBEHHAS.
OnexkTpoHHbIE 3PPEKTHI B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUI (MHIYKTUBHBIN
Y ME30MEpHBIN 3P eKThl).

[IpencraBnenne o kiaccupukauuy oOpraHuyeckux BemecTB. [loHsTHE O
¢yHkunonanbHou rpymnmne. ['omonorus. 'omonoruueckue psanbl. CucreMaruyeckast
HOoMeHKIatypa opranuueckux coeauHennii (IUPAC) um TpuBHaibHBIC Ha3BaHHS
OTJEJIBHBIX NIPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCHU(UKALMS OpraHUYEeCKuX peakuui. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLINHA B OPraHUYECKON XUMUHU.

OKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HMX MPEBPALLECHUN:
O3HAaKOMJIEHWE C oOO0pa3llaMd OpPraHMYEeCKHMX BEUIECTB M MaTephajaMd Ha UX
OCHOBE, ONBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IpPU HArpeBaHUU
(mnaBneHue, oOyrJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHE MOJEIEH MOJIEKYI
OpraHUYECKHUX BEIIECTB.

YrieBoaopoasbl.

Anxanbl. 'omosiornueckuil psj ainkaHoB, oOuias GopMyia, HOMEHKIATypa U
M30MEpHs. DICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, Sp -
rudpuau3anms aTOMHBIX OpOWTanel yriepoja, G-cBA3b. DU3MYECKHe CBOWCTBA
AJKaHOB.



XHUMHUYECKUE CBOMCTBAa aJKAHOB: PEAKLUUU 3aMEIICHHS, H30MEPHU3ALUH,
JNETUIPUPOBAHMS, LUKIU3ALNY, IMPOJIN3a, KPEKUHTa, ropeHus. IIpeacrasienue o
MEXaHU3ME PEaKINi paJuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CiocoObl NOMydYeHHs U TPUMEHEHUE AJIKAHOB.

[uxmoankanel. O0mas dhopmyrna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUSI U XHUMHUYECKUX CBOMCTB MayiblXx (LMKJIONPONAH, UHUKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, LIMKIOTNEeKCaH) LUKIoaJKaHOB. CrocoObl MOIy4eHHUs U
IPUMEHEHUE UKIOAIKAHOB.

Anxensl. ['oMonornyeckuil psj ankeHoB, oOmas ¢opMylia, HOMEHKIIATypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MONEKYN alIKeHOB, SP°-
ruOpuau3anmsl aTOMHBIX OpOHWTalleld yriepona, 6- U m-cBsi3u. CTpyKTypHas M
reomerpudeckas (IEc-TpaHc-) wu3oMepus. Du3mueckne CBOICTBAa aJKCHOB.
XVMMHUYECKHE CBOWCTBA: PEAKIMHU IPUCOEAVHEHMS, 3aMELICHUS B O-IIOJIOKEHUE
IIPU JBOWHOW CBS3M, NONMMEpU3alUu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHble peakuuy Ha ABOMHYIO CB3b. CIOCOOBI MONYYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupogantwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMUYECKUX CBOWMCTB
COMpsDKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenwHeHHE. [Tonmumepuzanus
coOnpsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U TPUMEHEHUE aTKaUEHOB.

Anxunbl. 'oMon0rnueckuii psii ankuHOB, 001as popmysa, HOMEHKIATYpa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKHHOB, Sp-
ruopuau3anms aTOMHBIX opOuTaneil yriaepoja. PusnuecKrue CBONCTBA AJIKHMHOB.
XVWMHYECKHE  CBOICTBA:  peakuWd  MPUCOEAMHEHMS, JUMEpU3aluud |
TpUMEpPHU3ALMH, OKHCIIeHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBsi3b. KauecTBEHHBIE peaKInu Ha TPOUHYIO CBsI3b. CTIOCOOBI MOTyUYeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThueckue YrieBoaopoabl (apeHsl). ['oMosioruueckuil psji apeHoB,
oOmas ¢popmysa, HOMEHKIIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYJIbl OcH30a. DPU3NYECKHe CBOWCTBA apEeHOB. XUMHUYECKUE
CBOICcTBa O€H301a U €ro TOMOJIOTOB: PEaKLUU 3aMEeIleHUs] B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOJAHOM paauKalle, PEaKLHMH NPUCOECIUHEHUS, OKHCIEHHE TOMOJIOIOB
Ooenzona. IlpencraBieHre 00 OpPUEHTHUPYIONIEM JACHCTBUM 3aMeCTUTENed B
OCH30JIbHOM KOJbIIE Ha TNpHUMEpe AaJIKWIbHBIX pPAIUKaIOB, KapOOKCUIBHOM,
THIPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonumepuszamus cruposna. CiocoObl modydeHus u
NPUMEHEHUE apOMATUYECKUX YTIEBOJA0POIOB.

[Ipupoausiii ra3. [lonyTtHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHslil yroiap u npoayKThl ero nepepadboTku. CrnocoOsl nepepaboTku HEPTH:



MEepPEroHKa, KPEKUHT (TEPMUYECKUN, KATAIUTHUECKHI), pu(GOpPMUHT, TUPOIU3.
[IponykThl nepepaboTKu HEPTH, KX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXKy Pa3IUYHBIMU KJIACCAMHU YTIIEBOJAOPOIOB.

DIEKTPOHHOE CTPOEHUE TaJOre€HIPOU3BOJHBIX YIIEBOAOPOAOB. Peakuun
3aMEIICHHUs] TaJoreéHa Ha TUIPOKCOTPYIIly, HUTPOrPYIIly, LHAHOTPYIILY,
amuHorpynmy. JlelicTBMe Ha TrajJoreHINpPOU3BOJAHBIE BOJHOTO M CHUPTOBOIO
pacTBopa miénouyn. B3auMozeiicTBue AUraioreHajdKaHOB C MAarHUEM U IIMHKOM.
[TonsiTue 0 METaJUI0OPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue
TJIOTEHIPOU3BOJIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TMpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W MX MPEBpaLICHUN:
u3ydeHne (PU3MUECKUX CBOMCTB YIJI€BOJOPOIOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peaklMii yrieBoJOpPOJIOB Pa3IMYHBIX KiIaccoB (0OecuBeYMBAHHE OPOMHON WM
MOJHOM BOJBI, pAacTBOpa MEpMAaHraHaTa Kajius, B3aMMOJICHCTBHE alETUJIEHA C
aMMHauHbIM pacTBOpoM okcunaa cepebpa(l)), kadecTBeHHOe OOHapyXeHHE
yriepoja ¥ BOAOpPOAA B OPraHUYECKUX BEIIECTBAX, IOJYyYCHHE OTUJICHA H
U3Y4YCHHE €ro CBOWCTB, O3HaKoMJeHUEe ¢ KoJulekuusamu «HedpTts» u «Yromby, ¢
oOpa3llaMM IUIacTMAacC, KaydyKOB U PE3HHBI, MOJEIUPOBAHUE MOJEKYII
YTJI€BOJOPOAOB U rajOr€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kuciaopoacoaepxamme oprannyeckue coeinHeHHUsI.

[Ipenenbubie ogHOATOMHBIE CIUPTHL. CTpoeHHE MOJEKyn (Ha TMpuMepe
MeTaHola W J3TaHoja). ['omonormueckuid psa, odmwas dopmyna, HIOMEpPHS,
HOMEHKJIaTypa M  kjaccupukamus. @Du3nyeckhe CBOICTBA  MpPEAENIbHBIX
OJIHOATOMHBIX CHOUPTOB. BoOIOpOaHBIE CBSI3M MEXIYy MOJIEKYJIaMu CHUPTOB.
XHUMHUYECKHE CBOWCTBA: pEaKUMH 3aMEUICHUs, AETHApaTaluy, OKHCIICHHUS,
B3aUMOJICUCTBUE C  OpPraHWYECKUMHU H  HEOPraHWYECKUMHU  KHUCJIOTAMHU.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHI. J[eficTBUE 3TaHONIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl TOJyYeHHS] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie aupsl, HOMEeHKIaTypa U n3oMepusa. OcoOEHHOCTH (PUUIECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaTroMHble CHOUPTHl — STUICHTIUKOIb W Triaulepud. dusmyeckue u
XUMUYECKUE CBOMCTBA: PEAKIIMH 3aMEILICHUS], B3aHUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYEeCKUMH KHCJIOTaMH, KAueCTBEHHAs pEaKius Ha MHOTOATOMHBIE
cnupthl. [IpencraBienre o MexaHU3ME peaklMil HYKJICO(UIBHOTO 3aMEIECHHUS.
JleiictBue Ha opraHu3Mm 4yenoBeka. CrHocoObl TOJNYYEHHS U TPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIIMSIHUE TUAPOKCOTPYIIBI U
o6en3onpHOTO sAnpa. dusnueckue cBoiictBa (peHosia. OCOOEHHOCTH XMMHUYECKHUX



cBoiicTB (enona. KauecTBeHHwle peakuuu Ha ¢eHod. TOKCHUHOCTH (eHoa.
Crioco0bI osryueHus 1 npuMeHenue penona. eHonopmanbIeruiias cMoJa.

KapOonusibpHbIe COETUHEHUS — abJACTHABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Tpynmbl. ['oMonornyeckue psiabl anbIETHI0B U KETOHOB, OOIIas
dopMmyna, mzomMepuss U HOMEHKJIaTypa. PU3NYECKHE CBOMCTBA albJIETHIOB U
KETOHOB. ~XHMMHYECKHME CBOMCTBAa  albJErMIOB M  KETOHOB.  pEakUuu
npucoenuHeHns. OKHCIIEHNE albIeTU0B, KAUECTBEHHBIC PEAKLIUN Ha AJIbJIETU/IBL.
CnocoObl OJIy4eHHS] M IPUMEHEHHE AJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE IIpeJIEbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepust 1 HoMeHKiIatypa. @u3ndeckue CBONCTBA
OJTHOOCHOBHBIX TMpeNeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XMMUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi dTepUUKAUM, PEaKIMH C YYaCTHEM YIJIEBOJOPOJHOTO pajauKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHCIOTHL. [loHsATHE O NPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3(upax. MHorooOpazue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOWCTB HENPENETbHBIX M ApPOMATUYECKHUX KApOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHUCIOT, TUIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BhICHINX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAsl, MaJbMUTHHOBAs, OJEHUHOBAs, JUHONEBAS,
JuHOoIeH08as KUCIOThl. CocOObI OJyYeHHS U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxsble 3¢upsl. ['omonormueckuid psa, ooOmas Qgopmyna, HU30Mepus U
HOMEHKJarypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
HICIIOYHOU CpeTIe.

Kupsl. Ctpoenue, puanyeckiue 1 XUMUYECKHE CBOICTBA XKHUPOB: TUAPOJIN3 B
KHUCIION U 1iesiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIUX OCTATKU
HETpEACNIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

Mpbutd Kak COJMM BBICIIMX KapOOHOBBIX KHCJOT, WX MOIOIIEe IeHCTBHUE.
O6mras xapakrepuctuka yrieBoaoB. Kimaccudukanus yrieBogoB (MOHO-, 11-

U monucaxapuiabl). MoHocaxapuiabl: TJIOK03a, (pyKTO3a, rajakrto3a, puodosa,
ne3okcupu6o3a. Gu3nuecKue CBOMCTBA W HaxOoXJACHUE B mpupoje. PoToCcuHTES.
XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIHUPTOBBIX U AJIbJACTUAHOMN
TPYII, CIHPTOBOE W MOJIOYHOKHCIOE Oposkenue. [IpumeHeHue ToKo3bl, e
3HAYEHHE B KU3HENEATEIbHOCTH OopraHusma. Jlucaxapuabl: caxapo3a, MajibTo3a U
nakTo3a. BoccranaBimMBaronyMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuibl. [ uapoan3
nucaxapuaoB. Haxoxaenue B nmpupoze U npumeHenue. [lonmcaxapuapl: kpaxman,
JIMKOTEH U 1eiuiono3a. CTpoeHHE MAaKpOMOJIEKYJl Kpaxmaja, T[JIMKOreHa M
neJutoio3bl.  Du3nmyeckre CBOWMCTBA KpaxMajga M LEJUIFOJ03bl. XUMHYECKHE
CBOMCTBa Kpaxmayia: THIAPOJIM3, KauyeCTBEHHAs Peakius ¢ HOJIOM. XUMHYECKHUE
CBOMCTBA LIEJUTIONO3bI: TUIIPOJIN3, MOJydeHHe 3(upoB 1euiono3bl. [lonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).



OKCIEPUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPALCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMOJICUCTBHE 3TAHOJA C HATPHUEM,
OKHUCJICHUE 3TUJIOBOTO CHHMPTa B albJETH] Ha pacKaJIEHHONW MEIHOW MPOBOJIOKE,
OKHUCJICHHE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), KAUYECTBEHHbIC pEAKIMH Ha aidbAETUIbl (C THIPOKCUAOM
nuammuHcepeOpa(l) wu  ruapoxkcuaom  meau(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEUCTBHE pacTBOpa TIOK03bl ¢ Tunpokcugom meau(ll), B3aumopeiicTBue
Kpaxmaia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAJIbHBIX 3371a4 1Mo TeMaMm «CrnupTel U
¢denoms», «KapooHnoBsie kuCIOTH. CHOXKHBIC FIPUPBDY.

A3oTcoaep:xaniue opraHudecKkne coeJuHeHms.

AMUHBI — OpraHUYecKue Mpou3BOJHbIE ammuaka. Kiaccuukanyus aMUHOB:
anu(paTUYeCKue M apoOMaTUYECKUE; NEpPBUYHbIC, BTOPUYHBIE W TPETUYHBIE.
Crtpoenue MoiieKys, obOmas gopMmyia, U30MepUs, HOMEHKIATypa U (U3UUECKUE
CBOMCTBa. XMMHUYECKOE CBOMCTBA anM(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBHE IEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuiiaMMOHMUS.

AHWIIMH — TIpPEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHwiInHa. B3anMHOe BiIMSHUE TPy aTOMOB B MOJIeKyJie aHWiIMHA. OCOOEHHOCTH
XUMUYECKUX CBOWMCTB aHW/IMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
HOJydyeHus: M TNpuMeHeHue anudaTudyeckux amuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAeNbHBIE TPEACTABUTENN O
AMUHOKUCIIOT:  [JIMLMH, alaHuH. DPu3nyecKkue CBOWCTBA  AMUHOKHUCIOT.
XVWMHYECKHE CBOMCTBA AMHMHOKHMCIOT Kak aM(pOTEpHbIX OpPraHUYECKUX
COCIMHEHMM, peakiusi TMOJIMKOHACHCAIMK, OOpa30BaHHE NENTUAHOW CBS3H.
buonornyeckoe 3HaueHNe aMUHOKHACIOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npuponHbie nonumepsl. [lepBryHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIU3, JACHATypauus,
KaueCTBEHHBIC PEAKIIMU Ha OEJIKHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W MX MPEBpPALCHUM:
pacTBOopeHHe O€JKOB B BOJE, JIeHATypalus OeJKOB MpU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, pelIeHHe SKCIEePUMEHTANbHBIX 3ajad M0 TeMaM
«A30TCcoliep)Kalllie  OpPraHMYeCKHe  COCIMHEHUs» U «Pacnio3naBanue
OpraHUYECKUX COCTUHEHUIN.

BbicokoMouieKkyJIsIpHbIE COCAUHEHUS.

OCHOBHBIE MOHATHSI XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb IMOJIMMEPHU3ALUHN, CPEIHSS MOJIEKYIsIpHAs



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUN —
NOJIMMEPU3ALINS U TTOJUKOHCHCALIHS.

[Tonmumepuble Matepuanbl. [lmactMacchl  (MOAMATHIIEH, MOJIAIPOIHIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETUIMETAKPUIAT, IOJIMKApOOHATHI,
noJimdTUIeHTepedTanar). Y Tuinu3zanus u nepepadoTka MiacTuka.

DJ1acTOMEpHI: HATypaAJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaIMeHOBBIM, XJIOPOIIPEHOBHIN, U30MPEHOBBIN) M CHUIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHble (XJIONOK, MIEPCTh, MIENK), HICKyCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpOH U JIaBCaH ).

[Tonumepsl CHEUATBHOTO HA3HAYEHUS (Tedpron, KEBJIap,
AIIEKTPOINPOBOSIINE MTOJIUMEPHI, OOpa3iaraemMbie MOJIUMEPHI).

OKCIEpUMEHTANIbHBIE METOJIbl HM3YYEHUS BEIIECTB WU UX MPEBPAILICHHI:
O3HaKOMJIEHHE ¢ 00pa3liaMu HNPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHHE OHKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxnenue MoJeKyasipHOM (OpMyJIbl OpPraHUYECKOTO COEJUHEHUs II0
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOASIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHUYECKOr0 COEIUHEHUST 1o Macce (00BEMY)
IPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) IMPOIYKTOB
peaKkiMi W/WIU HMCXOJHBIX BEIIECTB, YCTAHOBIIGHUE CTPYKTYPHOU (HOpMyIIbI
OpraHUYEeCKOr0 BEILIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUs], OMpEAeSIEHUE JO0JM BbIXOAA MPOAYKTA PEaKUUU OT TEOPETHUECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBA3EU IIPU U3YYEHUU OPTraHUYECKOM XUMHUH B
10 ximacce OCYIIECTBISIETCS Yepe3 HCIONIb30BaHWE KaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK W TOHSATUN, NPHUHATBIX B OTACIBHBIX MPEAMETaX
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYYHBIM (DaKT, runoresa,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccu(ukalus, HaOJIIOJEHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJEIIb, MOJAEITHPOBAHNE.

®uzuka: Marepus, aroM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEeKYJa,
HSHEPreTUYECKU ypOBEHb, BEUIECTBO, TEIO, OOBEM, arperaTHOe COCTOSIHUE
BELIECTBA, (PU3MYECKHE BEIMYMHBI, €IMHMIIBI W3MEPEHHs, CKOPOCTb, SHEPIHs,
Mmacca.

buonorus: kierka, opraHm3M, OJKocHcTeMa, Owmocdepa, MeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPOMHBIA U TeTepoTpOdHBIN THUIl MUTaHUA, OpOKEHUE,



dboTocuHTE3, bIXaHWE, OEJIKW, YTIAEBOABI, JKUPBI, HYKICHHOBBIC KHUCIIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hpie HCKONaeMble, TOTLIUBO.

TexHoOTHSA: THUIIEBBIC MPOAYKTHl, OCHOBHI PAIMOHAIHLHOTO MHUTAHUS,
MOFOIIIHE CPEICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIIAA N HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifep. XUMUYecKuid 3neMeHT. M3oronsl. CTpoeHue
AJEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kiaccudukarus XuMUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-snmementsl). PacmpenencHue 5SJICKTPOHOB 10 aTOMHBIM — OPOUTAJISIM.
DJNIeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[Tepunonnueckuit 3axkoH U [lepuonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CBA3b MEPUOAUYECKOTO 3akOoHA U Ileproanyueckoil cUCTEeMbl
XMMHUYECKUX DBJIEMEHTOB C COBPEMEHHOW TEOpPUEHW CTPOCHHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHMSI CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M CJIOKHBIX BENIECTB MO TpynnaM U [epuojaM. 3JHAYCHHE
nepuoanueckoro 3akona /[.M1. Menneneesa.

XuMH4YecKasi CBsI3b. BUIBl XWMWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAaf,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUsSI KOBAJIEHTHOM CBS3U: OOMEHHBIA H
JOHOPHO-AKIENTOPHBIA. JHEPrus U JynHa CBA3U. [10IsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBa3u. BonpopoaHas cBs3b.
MeXMONEKYIIAPHBIE B3aUMOICUCTBUSL.

BaneHTHOCTP ¥ BaJEHTHBIE BO3MOXHOCTA aTOMOB. CBS3b JJIEKTPOHHOMN
CTPYKTYPbl MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiienre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYe€HWE KOMIUIEKCHBIX COEIMHEHUM.
[TonsiTHE O KOOPIMHATMOHHON XUMHH.

BemecrBa  MONEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHHs.  TuIbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonsatue o mucrnepcHeix cucremax. Mctuanubie pactBopsl. [Ipencrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BbIpaXEHUST KOHILEHTPAIMM PaCTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAsT KOHLEHTpauus. HaceleHusie u
HEHACBIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraiutoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHUS OTJIEIbHBIX MPEICTABUTEIECH HEOPTAHNYECKHUX BEILIECTB.

Knaccudukanys XuMUYeCKUX peakluid B HEOPTaHMYECKONH W OpraHu4ecKou
XUMUU. 3aKOH COXPAHEHHSI MACChl BEUIECTB; 3aKOH COXPAHECHUS U MPEBpAIICHUS
SHEPTUU MPU XUMHUYECKUX peakiusaxX. TeraoBbie 3QPEeKThl XUMUUECKUX PEaAKIIHi.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakinuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (aKTOPOB.
I'omorenHnslie u rereporeHsble peakuny. Katanus n katann3aTopsl.

OOpatumble U HEOOpaTUMbIEC peakiui. XuMuueckoe paBHoBecue. Koncranra
XMMHUYECKOr0 paBHOBecHsA. DakTOpbl, BIMSAIONIME HA TOJOXKEHHE XUMHYECKOTO
pPaBHOBECHS: TEMIIEPATYpa, AABJICHUE U KOHLIEHTPALIMU BELIECTB, YYACTBYIOIINX B
peakuuu. [Ipunmun Jle [larense.

Onektponutuueckas jguccornuaiusi. CuibHbIE U CJIA0bIe AJIEKTPOJIUTHI.
Crenenp nucconmanmu. Cpena BOIHBIX PAcTBOPOB: KHUCJIOTHAs, HEWUTpaJIbHAs,
menounas. Bogopoansiii nokazarens (pH) pactBopa. I'mnponms coseit. Peakuuu
HMOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHHUS.
Okucnaurens M BoccTaHOBUTENb. lIporecchl OKHUCIEHUS W BOCCTAHOBIICHUS.
BaxHeiilllne OKHUCIUTENM M BOCCTAHOBHUTENU. MeTOA 3IIEKTPOHHOTO OajnaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4Y€HUs BEIIECTB M HUX MpPEBpalllCHUN:
pa3IoXKEHUE IIEPOKCUJa BOAOPOJA B IPUCYTCTBHM KaTajlW3aTOpa, MOJCIH
KPUCTAJUIMYECKUX PEMIETOK, TPOBEICHUE PEAKIIU NOHHOTO 0OMEHa, ONpEEICHHE
Cpeabl PacTBOPOB C MOMOUIIBID HMHAWMKATOPOB, M3YUYECHUE BIUSHUSA PA3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHMMHUYECKOW pEaKIMu U TOJOKEHUE XUMHUYECKOro
pPaBHOBECHSL.

Heopranuuyeckast XuMusl.

[Tomoxenne HemerammioB B llepuoaudeckol cHUCTEME  XMMUYECKHX
sanemeHToB J[.M. MeHnneneeBa 1 0COOCHHOCTH CTPOCHHUS MX aTOMOB. Du3nyeckue
CBOMCTBa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha MpUMeEpe KUCIOPOJia, CEphl,
docdopa u yriaepoaa).

Bonopon. Ilonydyenue, ¢usnyeckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMAd W  HEMETAJUIaMH, BOCCTAHOBUTEIIBHBIE CBOWCTBA.  ['mMapuusl.
TonauBHBIE SJIEMEHTHI.

["anorensl. HaxoxzaeHnue B mpupojie, cocoObl MOdy4yeHus, (PU3HUYECKUE U
XUMHYECKUE CBOWCTBA. ['asloreHoBOAOpOAbl. BaxkHenne KucaopoacoAepKalIne
COeMHEHUs TanoreHoB. JlabopaTopHbIE ¥ MPOMBINIIICHHBIE CIOCOOBI MOTYYCHUS
rajgoreHoB. [IpyuMeHeHre raJloreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBINUICHHBIE CHOCOOBI MOTYYEHUS
KHCIOpoaa. PU3NUECKHE U XMMHUYECKUE CBOMICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U IEPOKCUBI.

Cepa. HaxoxneHue B TMpupoje, CHOCOOBI MOJMy4YeHUs, (punyeckue u
xuMuueckue cpoiictBa. CepoBoaopon, cyiabduasl. Oxcupn cepwi(IV), okcupg
cepbl(VI). Cepuucrass u cepHas KUCIOTBI U UX coid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [[pruMeHeHne cephl U €€ COCTUHEHUN.

A3zor. HaxoxaeHue B mpupoje, CHocoObl MOdy4deHus, (Qusnyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbL. OKCUABI a30Ta. A30TUCTast U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMenenue azota
U €r0 COeIMHEHUI. A30THBIC YA0OPEHHUS.

®ochop. Haxoxnenue B mpupone, crnocoObl MOJyuyeHUs, (PU3NYECKUE U
xuMuueckue cpoiictBa. Dochunasl u dochun. Oxcunbl dochopa, dhochopHas
kucinora u e€ comu. Ilpumenenue ¢dochopa u ero coeaunenuit. dochopHbIe
yaoOpeHus.

VYrnepon, HaxoXAeHWEe B NpuUpoAe. AJUIOTPONHbIE  MOAU(UKALUU.
®dusnyeckue M XHUMUYECKHME CBOMCTBAa MPOCTBIX BEUIECTB, OOpa30BaHHbBIX
yraeponoM. Okcua yraepona(ll), oxcun yrimepona(IV), yronbHas kuciora u eé
COJIU. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne npocThIX BeHlecTB, 00pa30BaHHBIX YIJIEPOAOM, M €ro
COCIMHEHU.

Kpemunii. Haxoxnenune B mpupoje, CHOCOObI MOMy4YeHUs, (QU3ndeckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHHEBash KHCIIOTA, CUJIMKATHI.
[Iprumenenne kpeMHUs U ero coenuHeHnr. CTEeKI10, €ro NoJly4eHue, BUIbI CTEKJIA.

[Tomoxenne metamwioB B [lepuoandyeckoil cUCTEME XUMHUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJCKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OO1me
¢usnyeckue cBoiicTBa MeTawioB. IIpuMeHeHne MeTasioB B OBITY M TEXHUKE.
CmutaBel METAIIOB.

ONEKTPOXMMHUUECKUNA PNl HampspkeHuil  merauioB.  OOmme  crnocoObl
NOJIy4eHUS METaJJIOB: TUAPOMETAILTYPTHs, NUPOMETAILTYPTHS,
anektpometaiutyprusi. llonarue o koppo3uu metayuioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetamioB |A-rpynmnel Ilepuoamdeckoil cuctembl
XUMUYECKUX 2JJieMeHTOB. Hartpuii u kanuii: mnonydeHue, ¢GU3HYECKHE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE NPOCTHIX BEIECTB U UX COETMHEHHM.

O6mras xapakrepuctuka metamioB |IA-rpynmer Ilepuoandeckoit cucTembl
XUMHUYECKUX JJIEMEHTOB. Maruuii u KaJbpUui: TMOdydeHue, (pu3udeckue Hu
XUMUYECKHUE CBOMCTBA, NPUMEHEHHE IMPOCTHIX BEIIECTB W HUX COEIMHEHH.
XKéctkocTb BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AnroMuHUI: noNydeHue, PU3ndeckre u XMMHUUECKHe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIlIeCTBA M €ro CcoeauHEeHUH. AMQOTEepHbIE CBONCTBA OKCHAA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI ATTFOMUHUS.

OOmiasi xapakTepucTHKa MeETauioB MMoOouHblXx moarpynm  (b-rpymm)
[Teproauyeckoil CHCTEMbBI XUMUYECKUX 3JIEMEHTOB.

du3nvecKre U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCUabl U
ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarel U IUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE XpoMa.

@u3nyeckue W XHMHUYECKHE CBOWCTBA MapraHiia WU €ro COECIMHEHUHN.
Baxneiimue coeguHenuss wapranna(ll), wmapranna(IV), wapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

OuU3NYECKUEe U XUMMHYECKHE CBOMCTBA KEJle3a U €ro coeauHeHnil. OKCUbI,
rugpokcuabl u coiu kene3a(ll) u sxenesa(lll). IToydeHne u mpuMEHEHHE Kelie3a
U €r0 CIUIABOB.

Pu3nuecKkne U XMMUYECKUE CBOMCTBA MeIU U €€ coennHeHuil. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COCTUHEHUN.

[uHk: momydyeHue, (pU3MUYECKHE M XHMHYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIA U TUAPOKCHAA IUHKA, THAPOKCOKOMIUIEKCH IMHKA. [[pumeneHue
LIMHKA U €r0 COCIUHEHUM.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M HUX MpPEBpallCHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, keiaeza, MarHus B
KUCJIOpOAE, HW3YYEHHE KOJUIEKIMM «MeTamibsl W CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U MIEJIOYHO3EMENIbHBIX METAJJIOB C BOAOW (BO3MOXHO HMCIOJIb30BAHUE
BUIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M >KEJie3a C pacTBOpPaMHU KHUCIIOT H
1IEJI04€H, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHMYECKUE AaHUOHBI, KATHOH BOJOPOAA
W KAaTMOHBI METAJUIOB, B3aUMOACHCTBUE TUAPOKCHIOB ATIOMHUHUSA W IIMHKA C
pacTBOpaMH KHUCJIOT W LIEIOYEHN, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM
«l"anmorennr», «Cepa u €€ coeIUHEHUS», «A30T U (Pochop M UX COCTUHECHUS,
«MerTasbl TIaBHBIX MOATPYMI, «MeTalibl TOOOYHBIX MOATPYIII).

XUMUS M )KU3HD.

Ponp xumuu B o0ecrieueHur yCTOMYMBOTO pa3BUTHs dyernoBeuecTBa. [loHsTue
O HAy4yHbIX METOAAaX IO3HAHUSI W METOJOJIOTUM HAYYHOrO HCCIICIOBAHUS.
HayuHble pUHIUITBI OpraHU3aluu XUMUYECKOTO TPOU3BOACTBA. [[pOMBIIIIIIEHHBIE
CIOCOOBI MOJTYYCHHS BOKHEUIIINX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa,
CEepPHOW KHUCJOTHI, MeTaHoJa). [IpoMbIlIIeHHBIE CTIOCOOBI MOTYYEHUSI METAJJIOB U
CIUIaBOB. XUMHUUYECKOE 3arpsi3HEHHE OKPYXKAOUIEH CPelbl U €ro IOCIEACTBHUS.
Ponb xumuu B o0ecriedeHuu I3HEPreTHIecKoil 0€30MacHOCTH.

XuMHusl U 300pOBbE 4enoBeKka. JlekapcTtBeHHble cpeactBa. IIpaBuna
HCIIOJb30BaHUA JIEKAPCTBEHHBIX MPENnapaToB. Poiab XMMUM B pa3BUTUU MEULIUHBI.



XWMHS THIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE 100aBku. Ponh xumuu B
oOecrieueHny MUIIEBOI 0€30MacHOCTH.

Kocmernueckne u mapgromepusie cpenactBa. boitoBas xummus. [IpaBuna
0€30MacHOT0 MCMOJIb30BAaHUS MPENapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENIBCTBE: BaKHEHIIIUE CTPOUTEIbHBbIE MaTepuasbl (I[EMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckre U MHUHEpaIbHbIE yI0OpEHUs.

CoBpeMeHHbIE KOHCTPYKLUHOHHBIE MaTepHalibl, KPACKH, CTEKIIO, KEpaMHKa.
Marepuaiel 15 31ekTpoHukd. HanotexHonoruu.

Pacuérnbie 3amaun.

Pacuérbl: Macchl BemecTBa WM 00bEMa ra3zoB IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce€ WM OO0BbEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB,
Macchl (00BEMA, KOIMYECTBA BEIECTBA) MPOAYKTOB pPEaKIUMU, €CIU OJHO W3
BEIIIECTB HMMEET NPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakumM, €ciiMd OJHO M3 BEIIECTB JaHO B BHJIE pacTBOpa C OIPEAEIIEHHON
MacCOBOM [JI0JIE pPACTBOPEHHOIO BEIIECTBA, MAacCOBOM JIOJIM W  MOJIIPHOU
KOHLIGHTpalluu BEILECTBA B pPAacTBOPE, JOJIM BbIXOJA MPOJIYKTa pPEakUuhd OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamuss  MeXNpeaIMETHBIX  CBsi3ed TNpPU  HM3YyYCHHH  OOIIeH U
HEOpraHndeckor xuMuu B 11 Kilacce ocyliecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUHN, TaK U MOHITUH, TPUHATHIX B OTACIBHBIX
MpeAMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHATHUS: SBJICHNUE, HAYYHBIN (DAKT, TUTIOTE3a,
TEOpusl, 3aKOH, aHaJIU3, CUHTE3, Kiaccu(ukaiys, nepuoIudyHOCTh, HAOI0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIIb, MOJEIMPOBAHNE.

®uzuka: MaTepusi, MHKPOMHp, MAaKpOMHUp, aTOM, O3JEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETUUYECKUI YPOBEHD,
BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHME BEIIEeCTBA, HACAIbHBIA ras,
¢du3nUecKre BEIMYNUHbI, €TUHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHu3M, 3KOcHUcTeMa, Onocdepa, MeTaboanu3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCTTKU, KUPBI, YTJIEBOJIbI, HYKJIEMHOBBIC KUCIOTHI, EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U ITOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
pecypchl.

TexHonorus: XMMUYECKasi MPOMBIILIEHHOCTh, METAJLTYprusi, CTPOUTEIbHBIE
MaTepHalibl, CEIbCKOXO03iCTBEHHOE MPOU3BOICTBO, MUIIEBAsE MPOMBIIICHHOCTD,
dapmareBTHYECKas MPOMBINIIIEHHOCTD, MMPOU3BOJACTBO KOCMETHUYECKUX



mnpernaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPpUAIIOB, OJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNM A

JIMYHOCTHBIE PE3YJbTATDBI

B cootBeTcTBUM € CHUCTEMHO-ACSTENLHOCTHBIM TOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpenMera «XHMHs» Ha YpPOBHE CpEIHETrO
oOmiero oOpa3oBaHHs BBIICTCHBI CIEAYIOUIME COCTABIIONIME: OCO3HAHHE
OOy4arolMMUCS POCCUHCKON Tpa)KTaHCKOM HIEHTHUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTU U CAMOOINPEAEIICHUIO; HAINYUE MOTUBALIUU K
00y4eHHIO0; TOTOBHOCTb W CIHOCOOHOCTh OOYYarOIIMXCsS PYKOBOACTBOBATHCA
OPUHATHIMH B OOIECTBE TpaBHJIaMH W HOPMaMd T[OBEACHUS, HAIUYHE
IPaBOCO3HAHMS, SKOJIOTUYECKON KYJIbTYpPbl; CIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
KU3HEHHbBIC TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaAMeTa «XHUMHS» OTPaKkaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATEIILHON M MPAaKTUYECKOW JAESITENbHOCTU
oOy4Jaronuxcs B NpoLecce peam3aui 00pa3oBaTEIbHON 1E€ATEIbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh ONBITa IIO3HABATEIILHONM M MPaKTUYECKOW JAESITENbHOCTU
oOyJaroluxcsi B MPOILECCEe peanu3alu 00pa3oBaTeIbHON AESITENBHOCTH, B TOM
YHCIie B YaCTH:

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

OCO3HaHUs 00YyYarOIMMHUCS CBOUX KOHCTUTYI[MOHHBIX NPaB U 00sI3aHHOCTEH,
YBa)KE€HHUS K 3aKOHY U MPABOIOPSIKY;

MPECTaBICHUSI O COIMAIBHBIX HOPMax M TPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TPU CO3JaHHUU
Y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TIO3HABATENBHBIX 3a71a4, BBHIMOJIHCHUU
XUMHUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY H
apTyMEHTHI IPYTUX MPU aHAINU3€ PA3IUYHbBIX BUIOB YI€OHOU IESTEIHHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHNS

[ICHHOCTHOTO OTHOIIEHUS K WCTOPUYCCKOMY U HAyYHOMY HACIEIUIO
OT€YECTBECHHON XHMMUH,

YBaXEHHUsI K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO
NPWIOKEHUS XUMHH, OCO3HAHHUS TOro, YTO JaHHBbIE HAyKH €CTh pe3yjbTar
JUIATENAbHBIX ~ HAOMIOEHUHM, KPOMOTIMBBIX  SKCHEPUMEHTAIBHBIX  IOHMCKOB,
MIOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHUKOB,;



MHTEpeca M TO3HABATEIbHBIX MOTHMBOB B TOJYyYEHUU M MOCIEIYIOIIEM
aHanu3e UHPOpPMALUU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEAEHUE M IMOCTYIKH CBOMX TOBApHILEH C
MO3UINII HPAaBCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHHUS TOCIEICTBUI
MOCTYIKOB;

4) popMupOBaHUS KYJIbTYPHI 3/10POBbSI:

NOHMMaHUsl LEHHOCTEH 370poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIECHHS K COOCTBEHHOMY (PU3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBuil 0O€30MacHOro OOpallleHHus C BEHIECTBAMU B OBITY,
MIOBCEIHEBHOM JKU3HHU, B TPYAOBOH J€ATEIHHOCTH;

MOHMMAHUA LEHHOCTH TPAaBWJI WHAMBHIYAJIbHOTO M  KOJUIGKTHBHOTO
0€301acHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HaHUsl MOCJEACTBUM M HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOJICHUS
AJIKOT0J1s5, HAPKOTUKOB, KYpEHHUS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOILNECTBEHHO TMOJE3HOM, TBOPYECKOW W  JpPYrux BUAAX
JesITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B PEIICHUWH MPaKTUUYECKUX 33134y
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YyUYEHHUIO MPodeccuid pa3IudyHoro poja, B TOM
Yrclie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBaOXECHUSI K TPYIy, JIIOAAM Tpyla U pe3yibTaTaM TPYJIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYATBHON TPACKTOPHH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HUHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

HKOJIOTMYECKU 11€71€cO00pa3HOro OTHOILIECHUS K MPUPOAE KaK UCTOUYHHUKY
CYLIECTBOBAHMS KU3HU Ha 3eMJIE;

NOHUMAaHUSl TJI00aJBbHOTO XapakKTepa 3KOJOTUYECKHUX MPOOJIeM, BAUSHUS
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COLIUATIBHOM CpeJibl;



OCO3HAHUSI HEOOXOJWMOCTH WCTOJIB30BAHMS JOCTIDKCHHM XUMUU IS
peLIeHNs BOIPOCOB PAlMOHAIIBHOTO MPUPOAOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCAIIMX BPEI  OKPYKAOILIEH
MPUPOTHON Cpeie, YMEHHUS MPOTHO3UPOBATh HEOJIATOMPUSTHBIE JKOJOTHYECKUC
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJM4Usl PaA3BUTOTO 3KOJIOTMYECKOTO MBILIUIEHUS, YKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEILHOM, KOMMYHUKATHBHOW W COLHAIBHOMU
MPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO TMPOTHBOCTOATH HJCOJIOTHH
xeMohoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUSL, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HayKH ¥ OOILIIECTBEHHON MPaKTUKU;

MOHMMAaHUsl CcHeuu(PUKM XUMHUM KaKk HAayKd, OCO3HaHUs €€ poJikd B
(GbOopMHUpPOBAHUK PALNMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IE€JIO0CTHOTO
IpeCTaBlIeHUs 00 OKpY)KAloIIeM MHUpE Kak O €IMHCTBE MPHUPOIbI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI,;

yOeKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHH JJIS  COBPEMEHHOMU
UUMBWIN3aUUKA: B €€ TyMaHUCTHYECKOM HANpaBICHHOCTH M BAXKHOW pOJU B
CO3/JaHUM HOBOW 0a3bl MaTepUAIBLHON KYyJbTYpPbl, B PEIIEHUH TJI00ATBHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUSI 4YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICUCHUN
YCIIOBUN YCTEIIHOTO TPYJla U IKOJIOTHYECKH KOMMDOPTHON KU3HU KaXKJIOTO YJIeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTU: TIOHUMAHHS CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJy4yaeMble 3HAHUS JIJIsl aHaliM3a U OOBICHEHUS SIBJICHUI OKPY>KaIOIIEro MUpa u
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIFOYEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIUXCSA JAHHBIX C IEJbI0 TOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIIOJIb30BAaTh XUMUYECKUE 3HAHUS IS
penieHus mpo0JIeM B pealibHbIX )KU3HEHHBIX CUTYAIUsIX;

WHTEpECca K MO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AaKTHBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBHHM C )KM3HCHHBIMH TTOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3auuHbIX chepax npodeccuoHaIbHOM
NEATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS POTrpaMMBbl IO XMMHHU Ha YPOBHE
cpeaHero o0Iiero oopa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyUYaIOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAyYHbIE MOHATHUS, OTpPaXKaloIIne
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHenupuKy METOAOB MO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, JHEPIus, SBICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEA0BaHNEe, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCaJbHbIE Y4eOHbIEC NEeHCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYarOInXCs;
CIIOCOOHOCTB oOyuaromuxcst UCIIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JNEUCTBHUS B MO3HABATEIBHOW U COIMAIIBHON ITPAKTHKE.

MeranpeagMeTHbIe pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU UM  PETYISTUBHBIMHU
JIICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE AeiiCTBUS

1) 6a3oBbIe JJOrHYECKHE JeCTBHS:

CaMOCTOSITeIbHO  (hOopMynMpoBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JIEATEIBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JIOCTUKEHUSA, COOTHOCUTH PE3YJITATHI ICATEIILHOCTH C ITOCTABJIICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUU 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJIATh XAPAKTEPHBIC MPHU3HAKHU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS JUISI OOBSICHCHHS OTICIbHBIX (PaKTOB U
SIBJICHUI;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU A KJIacCU(UKAIMKU BEIIECTB U
XAMUYECKUX PEAKIUM;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4a€MbIMHU
SIBJICHUSIMU;

CTPOUThH JIOTMYECKUE PACCYyXJCHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

NPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJNYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJCIIBHBIE IPEACTABICHUS — XUMHUYECKUM
3HAK (CMMBOJI) dJIEMEHTa, XUMU4ecKast (opMya, YpaBHEHUE XUMUYECKON



peakuuu — MpU pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJIEIIbHBIE NPECTABICHUS 1JI BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIHI.

2) 0a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIAZIETh OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XMMHUYECKHX
peaKkuuu;

(opMyIMpPOBATH LEIH U 3a/1a4l UCCIEA0BAaHUS, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY>KJICHUMH;

BJA/I€Th HABBIKAMHM CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEICHMS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOMI0O/IaTh 32 XOJ0M
MpOIIECCa, CAMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
000011IeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O POETIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOM MCCIeA0BAaTEIbCKOM M MPOEKTHOM
NESATENbHOCTH, TMPOSBIATh CIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METO/JOB pEIICHUs TMPaKTUYECKUX 3a/ad, NPUMEHEHHUIO Pa3TMYHBIX
METOJIOB ITO3HAHHS.

3) padora ¢ uHpopMaLHeii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHHKAX HMHPopManuu (Hay4dHO-
MOMyJisipHasi JIUTepaTypa XHUMHUYECKOIO COJEpXKaHUs, CIpPaBOYHbIE MOCOOMS,
pecypcbl HTEpHeTa), aHanmu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (Hopm
MpeICTaBICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH;

(opMyIUpOBaTh 3alPOChl U MPUMEHATH Pa3JIMYHbIE METOAbl MPU TOUCKE U
otoope wuHMOpPMAIIUK, HEOOXOMUMOW IS BBIMOJHCHHS Y4eOHBIX 3ajad
OIPENICIIEHHOTO TUIIA,

nprOOpeTaTh OMBIT HCIOJB30BAHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MpECTaBICHHUS
uHdopmaruu (cxembl, rpadyKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIH S3bIK B KadecTBE CpeacTBa npu paboTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXKIpeAMeTHble (pu3nyeckue u
MaTEeMaTUYECKHE) 3HaKU M CUMBOJIBI, (POpMYJIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMmyHnkaTHBHbIE yHHBepCcabHbIE yUeOHbIe 1eiicTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMOU TEMBI B X0/1€ AUAIOTa U/UIH
JUCKYCCHUHU, BHICKA3bIBaTh UJIeH, (POPMYITUPOBATH CBOM MPETIOKEHUS
OTHOCHUTENBHO BBIIIOJIHEHUS ITPEIIOKEHHON 3aa4H;

BBICTYIIaTh C TIPE3CHTAIMEH pe3yJIbTaTOB ITO3HABATEIBHOW JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIBHO MM COBMECTHO CO CBEPCTHHKAMHU TIPH BHITIOJTHCHHH
XHUMHYECKOTO KCIIEPUMEHTa, MPAKTUYECKOH pabOThI MO MCCIICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3allii y4eOHOTo MpoeKTa, U (opMyJIMPOBATH BBHIBOIBI
10 pe3yjbTaTaM IMPOBEAEHHBIX MCCIICOBAHUN MyTEM COTJIACOBAHMS TO3MIMN B
X0J1e 00CYy X IeHUS U OOMEHAa MHCHHSIMH.

PeryisiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIE 1eCTBHS:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATENbHOCTh, OIpeneisis €€ Leaud M 3aJaud, KOHTPOJIIMpPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpeAjaraéMblii adropuTM ACHCTBUN Npu
BBIIIOJTHEHUM Y4YE€OHBIX U HCCIEAOBATENbCKUX 3aJlad, BbIOUpaTh Haubosee
3¢ (dEeKTUBHBIA CIMOCOO UX pelIeHHs] C YYETOM IOIY4YEHMs] HOBBIX 3HAHUM O
BEIECTBAX U XUMHYECKUX PEAKLINSX;

OCYIIECTBJISITh CAMOKOHTPOJIb JIESITEIbHOCTH Ha OCHOBE caMoaHajiu3a U
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MIPOTPAMMBI TI0 XUMHUH Ha YriyOJEHHOM
YpPOBHE Ha YpOBHE CpeAaHEro oOImiero odpa3oBaHHsS BKIIOYAIOT CHENU(PUICCKHE
JUIsl yueOHOro npeaMera « XUMUsD HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI 1EMCTBUIMA
M0 OCBOCHUIO, UHTEPIIPETALMU U MPEeOOPa30BaHUIO 3HAHUM, BUIbI JEATCIHHOCTH
0 TIOJTYYEHHUIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHMK B Pa3IMYHBIX YICOHBIX
CUTYyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYAIlUsAX, CBSI3aHHBIX ¢ XUMuen. B
nporpaMMe IO XUMHUM TPEAMETHBIE pPe3yJbTaThl MPEACTABICHBI MO TOJaM
U3YUYCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OpraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ W 3HAYCHUH OPTaHHYECKOMN
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIEeUeHUU YCTOWMYHMBOTO
Pa3BUTHS YEIOBEYECTBA B PEIICHUU TPOOJIEM SKOJIOTUUECKON, IHEPTeTUIECKON U



MUIIEBONH O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3AaHUU HOBBIX MaTepUasoB,
HOBBIX HUCTOYHHUKOB SHEPIUH, B o0ecrieueHuun paloHaIbHOTO
IPUPOJIONOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS W OOLIEH KYJIbTYpBI
YeJloBEKa, a TAaKXKe DSKOJIOITMYECKHM OOOCHOBAaHHOIO OTHOUIEHHSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HaHW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINEe NOHATHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAS
oboiodka aroma, S-, P-, O-aTOMHBIE OpOWMTAM, OCHOBHOE M BO30YKAEHHOE
COCTOSIHMSI aTOMa, THOpUAM3alUsl aTOMHBIX OpOWTaneil, HMOH, MOJIEKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJIIPHBIA 00BEM, YIIEPOAHBIN CKENET, PYyHKIIMOHATbHAS
rpynmna, pajaukan, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), H30MEpHUSl CTPYKTYpHass M IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasl), HM30MEpbl, TOMOJOTMYECKMH psJ, TOMOJIOTH, YIJIEBOJOPO/IbI,
KHCIIOPOJ- M a30TCOJEpKAIINE OPraHMYECKUE COEIUHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS; TEOPHH, 3aKOHBI
(nepuonnueckuii 3akoH JI. M. MenzaeneeBa, Teopusi CTPOEHMsSI OPraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHs MAacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpPALICHUS HSHEPrud MpH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUU, MHUPOBO33PEHUYECKHE 3HAHMUS, JIEKALIUE B OCHOBE
MOHWMAHUS MPUINHHOCTH U CHCTEMHOCTH XWMHUYECKUX SBIICHUH; MPEICTaBICHUS
0 MEXaHHW3MaX XUMHUYECKHX peaKlHid, TePMOJMHAMUYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3aUMHOM BIIMSIHUM aTOMOB U T'PYIII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MepHbIN 3 dekTsl, opuentanTsl [ u Il pona);
(haKTOJIOTMYECKHE CBEACHHS O CBOMICTBaX, COCTaBe, MOJYYEHUH M OE30MaCHOM
WCIIOJIb30BaHNUN BAKHEHIINX OPTaHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOM
JESTeIbHOCTH  YeJOBeKa, OOIIMX  HAy4YHBIX  MNPHUHLIMIAX  XUMHUYECKOTO
IPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepadboTKu HePTH);

c(OPMUPOBAHHOCTh YMEHUH: BBISABISTH XapaKTepHblE NMPU3HAKU TOHATH,
YCTaHABIIMBAaTh UX B3aMMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIINE MOHATUSA IPU
OINHCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COEIMHEHUM;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY ISl COCTaBJICHUS MOJEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BELIECTB;

COCTaBIISITh YPABHEHHSI XMMHUYECKHX PEaKIUHA M PaCKphIBaTh WX CYIIHOCTB:
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUi  MOCPEICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajlaHca 3TUX peakuuid, peakuuid HOHHOTO oOMeHa MyTEéM
COCTaBIICHUS MX TIOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHHUIA,



M3TOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJIS WILTFOCTPAIAH
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATh MPHHAIICKHOCTh WU3YUCHHBIX
OPTaHWYECKUX BEMIECTB 10 WX COCTaBy W CTPOCHHIO K OIpPEACIEHHOMY
KJIAcCy/Tpynne COEAUHEHUM, JlaBaTh UM Ha3BaHUS IO CHUCTEMaTHYECKOM
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUAJIbHBIE HA3BaHUS JI OTIEIbHBIX
IpeCTaBUTENIed OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJYOJ, IIIMIECPUH,
STUJICHTIUKOIb, (EeHON, (OpMaTbIETHa, amneTalbIerua, areToH, MypaBbUHAs
KHCJIOTa, YKCYCHAasi KUCJIOTa, CTEApPUHOBAsI, OJICMHOBAS, MMAJIbBMUTUHOBASI KUCJIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWUIIUH, AUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOPMHPOBAHHOCTh YMEHHUS OIPEACIATh BHJ XHUMHYECKOW CBS3U B
OPTaHWUYECKUX COCIMHCHHMSIX (KOBAJICHTHAS W HWOHHAsA CBS3b, O- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSITH TIOJIOKEHHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytieposa ajis 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT MIX COCTaBa M CTPOCHUS;

c(OpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaTh  COCTaB, CTPOCHUE,
du3nUecKue W XWMHUYECKHE CBOWCTBA THITMYHBIX MPEJACTABUTEICH pPa3IMIHBIX
KJIACCOB OPTaHUYECCKUX BEIIECTB: AJIKAHOB, MIUKJIOATKAHOB, AJIKEHOB, aJIKAJMNCHOB,
QIKWHOB, apOMAaTUYECKHX VYTJIEBOJOPOJAOB, CIHUPTOB, albJCTHUIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTHIX M CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, aMHUHOKHUCJIOT, OCJIKOB, YIJIEBOJOB (MOHO-, - M TOJUCaXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBs3b  MEXKIYy HUMH  YpaBHCHUSAMH
COOTBETCTBYIOIINX XHUMHYECKUX pEaKIHH C WCIONB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOPMHUPOBAHHOCTh YMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX MPHUMEpPAX
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CMIOCOOHOCTH OPraHWYECKUX COCTMHEHHM OT
KPaTHOCTH M THIIa KOBAJICHTHON CBSI3U (O- M TT-CBSI31), B3AUMHOTO BJIMSIHHS aTOMOB
U TPYTII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIICBOIOPOIHOTO
Ceipbs (HeTh, TPUPOAHBIN Ta3, yYrojhb), CIOCOOBI €ro mnepepadboTKu u
MPaKTUYECKOE TPUMEHEHUE TTPOTYKTOB NIEPEPabOTKY;

c(hOpMHUPOBAHHOCTh BJIJICHUSI CHCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJ/IaX TO3HAHUS — HAOIOACHUM, U3MEPCHHH, MOJCIUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICIIEHHOM) M YMEHUS PUMEHSATH 3TH 3HAHMUSI,

chOPMHUPOBAHHOCTh  YMEHUS  TPUMEHSTH OCHOBHBIC orepanuu
MBICITUTEIBHON JEATeTbHOCTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IICHUE,



CHUCTEMAaTHU3ALINIO, BBISABICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOMCTB BEIIIECTB M XMMUYECKUX PEaKITUi;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU M TPEACTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee OCO3HAHHOI'O TIOHMMAHMS CYIIHOCTH MATEPHAIBHOTO €IUHCTBA MHDA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHUYECKOW XUMHH JJIsi OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOJAUTH PACUYETBl IO XHUMHYECKUM
dbopMynamM ¥ ypaBHEHHSIM XHUMHYECKUX PEAKIMi C MCIOJb30BaHUEM (HHU3UIECCKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHX
BEILIECTBA C KOJUYCCTBEHHOM CTOPOHBI: PAcUEThl MO HAXOXKJICHHI0 XUMHYECKOU
(dbopMynbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XHMHUYECKHUX DJIEMEHTOB,
MPOAYKTaM CrOpaHusi, IJIOTHOCTH Ta3000pa3HBIX BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TMO3ULMKA  DKOJOTHYEeCKOM  O€30IacCHOCTH  MOCJIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOM JICSATENBHOCTA UEJIOBEKa, CBS3aHHOM ¢  mepepaboTKon
BEILIECTB, UCIIOJIb30BaTh MOJYYCHHBIE 3HAHUS JJISI IPUHATHS TPAMOTHBIX PEIICHUN
po0JieM B CUTYyalUsX, CBI3AHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOSITEJILHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJIydYeHHE W M3YYEHHE CBOMCTB OpPraHMYEeCKUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJAOPOJOB pA3IMYHBIX KJIACCOB H
KHCJIOPOJICOJIEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/la4 MO0 PACMO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOJIOJICHHEM TMPaBUI
0e3omacHOro OoOpallleHusi C BELIECTBAMM UM JTAOOPATOPHBIM 00OpPYAOBAHHEM,
dbopMynupoBaTh 1€b HWCCICAOBAHHS, TMPEACTABISITH B Pa3IU4HON  (popme
pe3yabTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJI0/IaTh MpaBWJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTO TOBEACHHS B OBITY U
TPYIOBOW JEATEIIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKarollen
MIPUPOJHOU CPEIIbI U TOCTHXKEHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBHSI HAa KUBBIE OPraHU3MBI
OIPEICIEHHBIX OPraHMYECKNUX BEIIECTB, MOHUMAas cMbIC) noka3zaTtens [1/IK;

aHAIM3UPOBATh I1€JIeCOO0PA3HOCTh MPUMEHEHHUS] OPTaHUYECKUX BEIIECTB B
MPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHMM: OCYIIECTBIATH IlIE€JICHANPABICHHBIN TOUCK
XUMUYECKON MH(GOPMAITUHN B PA3TMYHBIX UCTOYHHUKAX (HaydHasl U y4eOHO-HayqIHAs
JTuTEpaTypa, CpeacTBa MaccoBor nHpopManuu, HTEpHET U pyrue), KpUTUIECKH
aHaJIM3UPOBaTh XUMHUUYECKYIO0 MH(GOpMaIIUIO, TepepadaThiBaTh €€ U HCIO0JIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOH 3a7a4eil.



11 KITACC

[IpeameTHble pe3yibTaThl OCBOEHUs Kypca «OOmas ¥ HeopraHu4eckas
XUMUS OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHalbHOM E€IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX WM IO3HABAEMOCTH SIBJIICHHM IIPUPOJBI, O MECTE W 3HAYCHHUH
XUMHHM B CHCTEME E€CTECTBEHHBIX HAayK M €€ pojiu B OOECHEUYEHUU YCTONYHMBOIO
pa3BUTHUSA, B PEILIEHUU MPOOJIEM HKOJIOTMUYECKOM, IHEPreTMUECKON U MHILEBOM
0€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTepUajoB, HOBBIX
HMCTOYHHKOB 3HEPIHH, B OOECIEYEHUH PALMOHAIBHOTO MPUPOJONOIb30BAHMS, B
(GopMUPOBaHMM MHPOBO33PEHUS H OOIIEH KyJIbTYphl UEIOBEKa, a TaKkke
HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 370pPOBbI0 M IPHUPOJIHOU

cpene;
BJIQJICHHEC  CHUCTEMOM  XHMHYCCKUX  3HAHWW, KOTOpas  BKIJIIOYACT:
OCHOBOTIOJIAraloNIyue IOHATHS — XHMHYSCKHH 3JIEMEHT, aToM, SIApO aroMma,

H30TOIIbI, DJICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOMTAIH, OCHOBHOE U
BO30YXJIEHHOE COCTOSHMS aroMa, THOpUAM3alMs aTOMHBIX OpOWTalIel, WOH,
MOJIEKYJIa, BaJEHTHOCTb, DJJICKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMUYECKasi CBsI3b (KOBaJEHTHAs, HWOHHAs, METAJIMYEcKasi, BOJOPOAHAs),
KpUCTaJUIMUECKasi pemeTKka, XUMUYecKash peaklusi, pacTBOp, DJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJEKTPOJUTHYECKAsT JAMCCOLMAIUSA, CTENEeHb JIUCCOIMAIINH,
BOJIOPOJHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEIb, TEIUIOBOM J(]deKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMHUYECKON peaKkini, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS BJIEKTPOJIUTHYECKON HUCCOLMAINU, MEPUOIUICCKUM
3akoH JI.11. MenaeneeBa, 3aKOH COXpaHEHUS MaCChl BEILIECTB, 3aKOH COXPAHEHHUS U
MpEBpAICHUS] SHEPTUM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3BIK
XUMUH, MHUPOBO33PEHUECKHE 3HAHMs, JIeXKallMe B OCHOBE  MOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XHMHYECKUX  SBJICHUH;  COBPEMEHHBIC
MPEJCTABICHUS O CTPOEHHUM BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJICKYJSIPHOM U
HaJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJICTABICHUS O MEXaHU3MaX XUMHUYECKUX
peakuuii, TEPMOAMHAMUYECKHX W  KHHETHUYECKMX 3aKOHOMEPHOCTIX  HX
MPOTEKaHUs, 0 XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX;
(aKTOJIOTMYECKUE CBEIICHHUS O CBOMCTBAxX, COCTaBe, MOJYYCHUHU U OE€30MaCHOM
WCIIOJIb30BAaHUN BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
JESATETPHOCTH  YeJIOBeKa, OOIUX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
IPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBAaTh UX B3aMMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS TPHU
OTNMCAaHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPaICHUM;



c(OPMUPOBAHHOCTh YMEHHUSI HCMOIb30BaTh XUMHUYECKYIO CHMBOJHKY IS
cocTaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUH XMMHUYECKHX  pEaKIIHil,
cuctematuyeckyto HomeHkaaTypy (IUPAC) u TpuBHasibHbIe Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHMSX, BUJ XUMHUYECKON CBSI3H (KOBAJICHTHAs,
WOHHAs, METaJNIMYecKas, BOJOPOAHAs), THUIl KPUCTAIUIMYECKOW  pelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIECTB OT
BHJIa XUMHUYECKON CBSI3M M THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN H
JOHOPHO-aKIENTOPHBI MEXaHU3MbI 00pPa30BaHUsI KOBAJIECHTHOM CBA3H;

COPMUPOBAHHOCTh ~ YMEHHUH:  KJIaCCU(PUIMPOBATh: HEOpraHWYECKUe
BEIIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMH 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, WU3MEHEHUIO
CTENEHEH OKUCIEHUsI BJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karajau3zaropa H
JIPYTHUE); CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH I KilacCUPUKaIUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MIEPUOJUUECKOI0 3aKoHa /.
N. MeHnaeneeBa u IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaThb JIJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XWUMMUYECKHUX DJIEMEHTOB II€PBOIO—YETBEPTOrO IIEPUOIOB
[Tepnoanueckon cucremsl .M. MeHneneeBa, UCIIOIb3ysl MOHATHUSA
(QHEPreTUYECKUE YPOBHH», «IHEPreTHUECKUE IMOAYPOBHHY», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXAEHHOE SHEPreTHUYECKHE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX 3JEMEHTOB U MX
coequHeHMW 1o Tniepuogam u rpynmnam  I[lepuoamueckon cucremsr J[. .
MeHnpneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJICKTPOHHBIX 000JI0YECK;

chOpPMHUPOBAHHOCTh YMEHHMH: XapaKTepu3oBaTh (OMUCHIBATh)  OOIIUE
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IMOJATBEPXKAATh
CyLIECTBOBAHUE T'€HETUYECKOU CBSA3M MEXKJIY HEOPraHMYECKHMM BEIECTBAMHU C
NIOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINN;

c(OPMUPOBAHHOCTh YMEHHUSA PACKPbIBATH  CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOTO OanaHca
ATUX PpEeaKUUd; peakuuid HMOHHOTO OOMEHa MyTEM COCTABJICHUS HX TOJHBIX H
COKpPAIIEHHBIX  MOHHBIX  YPaBHEHHMM;  pEaKUuMd  TUAPOJIM3a;  PEAKLMMI
KOMILIEKCO00pa3oBaHus (Ha MpUMepPe TMAPOKCOKOMITIIEKCOB IIMHKA U ATFOMUHUA);



c(OPMUPOBAHHOCTh YMEHHUSA OOBSICHITH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKUX PEAKIUN C Y4ETOM HX DHEPIETHUYECKHUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHHSI CKOPOCTM XHMHYECKOW pPEAKUMH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakToOpoB, a TaKXKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEWIHUX Bo3aeicTBui (mpunuun Jle [larense);

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHUMHUYECKHE pEaKIUH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOTO IOJYYEHUS CEpPHOM KHUCIOThI, aMMHAKa,
oOlMe HayyHble NPUHIMIBI XUMUYECKHX IPOU3BOJCTB; I€JIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJIAJICHUS CHCTEMOHl 3HAaHMH O METoJaX HayYHOTO
MO3HAHUS SIBJICHUI NpHUpPOAbBI — HAONIOJECHHUE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pEasIbHbI U MBICJICHHBII), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS IPUMEHATH 3TH 3HAHUS IIPU SKCIIEPUMEHTAJIBbHOM HCCIIEI0BAHUH BELIECTB
U Uil OOBSICHEHHS] XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPHUPOJE,
MPAKTUYECKOM JAESTEIbHOCTH YEIOBEKA U B TOBCEAHEBHOM JKU3HU;

c(OPMUPOBAHHOCTh YMEHHMSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MOHATUSMUA WM TPEJICTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIA
00J1e€ OCO3HAHHOTO MOHUMAaHUS MaTepUaJIbHOTO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHS MPOBOJUTH pPAacu€Thl: C HCIOJIb30BAaHUEM
NOHATHH «MaccoBasl JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAsi KOHLICHTPALU»;
Macchl BELIECTBA WK 00bEMA ra3a Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
MU 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKLMH BEUIECTB; TEIIOBOTO 3(dekrta
peaklMK; 3HAYCHHUs] BOJOPOAHOrO IMOKa3aTesii PacTBOPOB KUCIOT U IIEJOYEH C
M3BECTHOM CTEMEHBI0 JTUCCOIMAIMU; Macchl (00BbEMA, KOJUYECTBA BEIIECTBA)
OPOAYKTa PEAKLMH, €CIIM OJHO U3 HMCXOJIHBIX BEIECTB JAHO B BUJE pacTBopa ¢
OTpe/IeIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT mpUMECH); JOJM BBIXOJA MPOAYKTa pEeakUuuu; OOBEMHBIX OTHOIICHHM
ra3os;

c(OpPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MPOBEACHUE  peakIuii  HOHHOTO  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTaBAa HEOPTAHMYECKUX BEILECTB, ONPEAECICHUE
Cpelbl PpPacTBOPOB BEUIECTB C TOMOULIbI0 HWHIMKATOPOB, M3YyYEHUE BIIUSHUS
paznuyHbBIX  (PaKTOpPOB HA CKOPOCTb XMMHYECKOM  peakuuu, peuieHue
JKCIIEpUMEHTAJbHBIX 3a7ad 1o TemMaM «Meramb»y U «Hemerams») c
co0JIoIeHHeM MpaBuil 0€30IaCHOr0 OOpaIleHHs C BEIECTBaMHU U J1a0OpaTOPHBIM
oOopynoBaHueM, (popMyaupoBaTh 1LEJdb HCCIENOBAaHUS, TMPEACTABIATH B
paznuyHoOil opMe pe3ysbTaThl HKCIEPUMEHTA, aHAIM3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUI: COOJI0IaTh MPaBUIa TIOJIH30BAHUS XHMHUYECKOM
nocyiod W JabopaTOpHBIM O00OpyJOBaHHEM, OOpaIlleHUs C BEIIECTBAMHU B
COOTBETCTBUHM C MHCTPYKIIMSAMH IO BBIMOJHEHUIO JaOOPATOPHBIX XHUMHUYECKHX
OTIBITOB, JKOJOTHYECKH I1I€JIECO00pa3HOro TOBEJAEHUS B OBITY W TPYAOBOM
JNEATEIBHOCTH B LIEISAX COXPAHEHUSI CBOErO 3J0POBbS, OKPYKAOIIEH NPUPOIHOU
Cpeapl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHSA, OCO3HABATh OMNACHOCTh
TOKCHUYECKOTO JICMCTBUSI HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHKUMas cMbICH nokazatrens I1JIK;

c(hOPMHUPOBAHHOCTh YMEHHH: OCYIIECTBISATh IICJICHANPABICHHBIN TTOUCK
XUMUYECKON MHGOPMAITIH B PA3TNIHBIX UCTOYHUKAX (Hay4YHas U y9eOHO-HayJHAS
JaUTepaTypa, CpelcTBa MaccoBoil uHbopmaluu, UHTEpHET U apyTue), KpUTUIECKH
aHaJIM3UPOBATh XMMUYECKYIO HH(GOPMAIIUIO, IepepadaThiBaTh €€ M MCIO0JIb30BATh
B COOTBETCTBHUH C ITOCTABJIICHHOM yueOHOH 3a7a4ueil.
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HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P KourpoJubnbie | Ilpakrnyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBbI XMMHH
Crpoenue atoma. [lepronnuecknii 3aKkoH
1.1 u [lepuonuueckas cucreMa XUuMHUYECKUX 9
anemenToB J[. 1. MenjeneeBa
19 Crpoenue BemiectBa. MHOrooOpasue 11 1
BEIIIECTB
1.3 XHUMHYECKUE PEaKIIUU 19 1 3
Hroro no paszneny 39
Paznen 2. Heopranuueckasi Xumust
2.1 Hemerambl 31 3
2.2 Mertaubl 23 2
Uroro mo pazneny 54
Pa3znen 3. Xumusi v )KM3Hb
31 MeTo bl TO3HAHUSI B XUMUH. XUMUS U 9
' KH3Hb
Hroro o pasnueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3y4eHus

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TpeamMer n 3HaYECHUE OPraHUYECKOM
XMMUH, TIPEJICTaBICHHE O MHOT000pa3uu
OPraHNYEeCKUX COCAUHECHHI

DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOKHOCTH aToMa yriiepoja

XI/IMI/I‘IGCK&SI CBs3b B OpFaHI/ILIGCKI/IX
coeuHEHMIX. MexaHu3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3eH

Teopust cTpoeHUs OPraHUuYECKUX
coequHenuit A. M. Byrneposa

Buael nzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE

3¢ (}eKTH B MOJIEKYyJIaX OpraHUUECKUX
COoeIMHEHNH

[IpencraBienue o kinaccuukauu u
cucrematryeckas HomeHnkaarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHUHU




Cucremarusanus 1 0000I1IEHNE 3HAHUH 110
TeMe «BBeeHre B OpraHu4ecKyro
XUMHUIO»

AJKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dhopmyna, HOMEHKIATypa U U30MEpHs,
3JIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJT

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxeHue aikaHoB B IPUpPOJIE.
CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE
aJIKaHOB

12

Huknoankansl: o0miast popmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB, CITOCOOBI
TIOJTYYEHUS ¥ TIPUMEHEHHE

13

Pemenne pacuéTHpIX 3a7a4 Ha
oTpeieNICHUE MOJICKYIIPHOU (HOPMYITBI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXO/ISIIHNX B €TI0
coctas. Cucremarn3anusa U 0000IeHNE
3HAHUH 10 TeMe «AJIKaHBI»

14

ATKEHBI: TOMOJIOTUYECKHH psifl, 001mas
dhopmyna, HOMEHKIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U IUC-TPAHC-U30MEPHS
AJIKEHOB

15

dusnueckre U XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa




CriocoObl osTy4eHHs U IPUMEHEHNE

16
QJIKEHOB
[IpakTrueckas padorta Ne 1 mo teme

17 "[losrydyeHue 3TUIEHA U U3YYEHUE ETO
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA

18 OIpeJieIeHUue MOJIEKYIISIPHOM (hopMyIIbI
OpPraHUYEeCKOro BELeCTBA
AnkanueHsl: CONpsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco6eHHOCTH 3JEKTPOHHOTO CTPOCHUS

20 XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JIMEHOB

21 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
aJIKaJIMeHOB
AJKHUHBI: TOMOJIOTUYECKUH PsiJl, 001as

99 ¢bopmyra, HOMEHKJIATypa, 3JIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢u3nueckue cBoicTBa

23 XHWMHUYECKNE CBOWCTBA AIKUHOB

24 KauecTBeHHBIE peakiny Ha TPOWHYIO CBS3b

o5 CrniocoObl mosTyyeHHs 1 IPUMEHEHNE
AJIKUHOB

26 Pemenue 3aau: pacuéTsl 0 ypaBHEHUIO
XUMHUYECKON peakuu

97 Cuctemaru3zanus u 00001eHIE 3HAHHUHA TIO
TeMe

28 ApeHBI: TOMOJIOTHYECKUH PsijI, 001ast




(dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a U TOJIYOJIa, UX (PU3HUECKHUE
CBOMCTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEaKIINU

29
3aMEeLICHUS
XHWMHMYECKHE CBOMCTBA APEHOB: PEAKLIUH

30 MPUCOETUHEHNUSI, OKUCIICHUE TOMOJIOTOB
OeHzona

31 OCoOEHHOCTH XUMHUECKUX CBOHCTB
CTHpOJIa
Pemenne pacu€THbIX 3a1a4 HA

32 orpeieNieHUE MOJICKYIISIPHON (popMyITb
OpPraHMYECKOTO BEIIECTBA

33 CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
apeHOB

34 ['enernueckas CBS3b MEXAY PA3INYHBIMU
KJIacCaMH YIJIEBOJOPOJIOB
Pac4€rbl 0 ypaBHEHUSM XUMHUECKUX

35 peakuuii. Cuctemarusaius u o0o0LIeHe
3HaHUH 110 TeEME

6 [Ipupoanstii ra3. [lonyrHeie HedTIHBIE
rassl

37 KameHnHbIi1 yroap ¥ IpOAYyKTHI €ro
nepepadoTKu
Hedtp 1 ciocoOs1 €€ nepepaboTKy.

38 [TpumeHeHne TPOAYKTOB NIepepadoTKU

HepTH




39

I'eneTnueckas CBA3b MCXKAY pa3JInYHbIMU
KJlacCaMu YTrJICBOAOPOOOB

40

["anoreHONpPOU3BOTHBIE YTIICBOIOPOIOB:
AIIEKTPOHHOE CTPOCHHUE; PEAKLIUU
3aMeIIeHUs rajloreHa

41

JeiicTBue menouei Ha
raJIoreHIpou3BOAHbIC. B3aumoaeicTeue
JUTAJIOTCHAJIKAHOB C MarHUEM U ITMHKOM

42

Cucremarusanus 1 00001IeHrEe 3HAHUH 1O
pazneny "YriaeBoaopobr"

43

KonTponbhas padota no teme
"YraneBonpopoast"

44

[IpenenbHble OJTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKUM psif, o01as hopmya,
CTPOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIAaTypa, KJacCupuKanus,
¢u3nueckue cBoicTBa

45

XHWMHYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

CriocoObl MostydyeHus: ¥ IpUMEHEeHHe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upbl: HOMEHKIATYpa U
M30MepHsl, 0COOEHHOCTH (PU3NUECKUX U
XUMHUYECKHX CBOMCTB

48

MHOroaroMHbl€ CIUPTHI: 3TUIICHTJIMKOJIb U
I‘J'II/IHepI/IH, ux (1)I/ISI/IT-IGCKI/I€ U XUMHNUYECCKUEC
CBOMCTBA

49

CriocoOblI osTyyeHHs 1 IPUMEHEHNE




MHOI'0AaTOMHBIX CITMPTOB

®deHout: cTpoeHNE MOJIEKYIbI, (PU3HUecKue

>0 cBoiicTBa. TokcHMYHOCTH (PeHONTA

51 XUMHYECKHE CBOMCTBA eHona

59 CriocoObI mosTy4eHHs U IPUMEHEHNE
(dhenomna
[IpakTuueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Crnuptsl 1 heHob!"

54 CucremaTu3aius 1 00001eHUE 3HAHHUHA 110
TeMe
AJbaeruabl U KETOHBI: JIEKTPOHHOE

55 CTpOEHHE KapOOHUIILHON TPYTIIbI;
TOMOJIOTUYECKHE PsibI, 0011as popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJNBIEeTUIBI M KETOHBI: (PU3NICCKUE
CBOWCTBA; PEAKITH MPUCOCTUHECHIS

57 Peakinu okuCIeHHS U Ka9ECTBCHHBIE
PEaKIuu albJIeruI0B U KETOHOB

58 CriocoOslI MONTy4eHUs AIbJICTHIOB U
KETOHOB
OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE

59 KHCIIOTBI, 0COOEHHOCTHU CTPOCHHSI UX
MOJIEKY

60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (hU3HuecKue CBOCcTBa

61 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

Oco0eHHOCTH CBOWCTB MypPaBbHHOM
KHCIIOTHI. MHOTOOOpa3ue KapOOHOBBIX
KHCIIOT

63

Oco6eHHOCTH CBOMCTB: HEMPEACIIBHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciaot. [IpeacraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoOpl MosTy4yeHus: ¥ IPUMEHEHUE
KapOOHOBBIX KUCIIOT

66

CrnoxxHbie 3(UPBI: TOMOJIOTUYECKUH PS/I,
obmrast popmyna, u3oMepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemrenne pacu€THBIX 3a/1a4: 110 YPABHEHUIO
XUMHUYECKOHN PEAKINH, Ha ONPEICIICHHUE
MOJIEKYJISIPHOI (pOpMYJIbI OpraHNYECKOT 0
BEILECTBA

69

[MpakTryeckas padora Ne 3. Pemrenue

IKCIIEPUMEHTAIBHBIX 3334 M0 TeMe

HK n
apOOHOBBIE KHCITOTHI. CI0XKHBIE d(UPBI

70

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (THAPOIIN3)

71

OcoOEHHOCTH CBOWCTB JKUPOB,
COACPIKAIINUX OCTATKH HCIIPCACIIbHBIX




KHUPHBIX KUCIOT. JKUpBI B IpUpoie

MpbLu1a Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX Morotiee aeiicteue. [loHsaTue o

72 CHHTETHYECKUX MOIOIINX CPEICTBAX
(CMCOC)
I'eneTnueckas CBsi3b YIrieBOJIOPOJIOB U

73 KHCIIOPOJICOICPIKAIUX OPraHUYECKUX
BEIIECTB

74 PacuéTpl Mo ypaBHEHUSIM XUMHUYECKUX
peakuuii

75 Cucremartu3zanus 1 00001eHIe 3HAHUHA IO
TeMe
OO11ast xapaKTepUCTHKA YTIIEBOJOB U

76 KJ1acCupUKalys yrieBoJoB (MOHO-, 11~ U
HoJIucaxapu/ibl)

27 Mounocaxapupl: Gpu3NYECKUue CBOWCTBA U
HaXO0XXJICHUE B TIPUPOJIE

78 [TpumMeHeHne TII0KO3bI, €€ 3HaYCHNE B
KHU3HEJIEATeTbHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, MajbT03a U

79 nakTo3a. Haxoxnenue B npupoze u
MPUMEHEHHE TUCaxapuI0B
[Tomucaxapuapl: CTpOCHHE MaKPOMOJIEKYI,

80 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE

81 [TonsiTre 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIxX 3a/1a4 Ha

oTpe/IeJICHUE JTOJIH BBIXO/Ia MMPOAYKTA




pE€aKuu OT TCOPETUUECCKH BO3SMOXKHOI'O

83

Cucremaruzanus 1 00001eHUe 3HAHUN 110
pazneny

84

KonrponsHas pabora o reme
"Kucnopoacoaepaiiue opraHu4ecKkue
coenuHeHus"

85

AMUHBL: KTacCU(pUKAIHS, CTPOCHUE
MoOJIeKYJI, o0mIast hopmyiia, u3omepus,
HOMEHKJIaTypa U (U3nYecKre CBOMCTBA

86

XuMU4JecKkrue CBOMCTBA aJ'II/I(baTI/I‘leCKI/IX
dAMHHOB

87

AHWINH: CTPOEHUE aHUIMHA, 0OCOOEHHOCTH
XUMHUYECKHUX CBOWCTB aHUJIMHA

88

CriocoObl MosTydyeHus: ¥ IpUMEHEeHUe
anrpaTUIECKUX aMUHOB

89

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
nzoMepus, pu3ndeckue CBOWCTBA.
OTtnenbHBIC IPEACTABUTENH 0L
AMUHOKHCIIOT

90

XHWMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAaUCHNE aMHHOKHCJIOT.
CuHre3 u TUAPOJIA3 IICIITUA0B

91

benku kak npupoHbIe MOIUMEPHI;
CTPYKTYpbI O€JIKOB

92

XUMHUYECKHAE CBOIICTBA OEIIKOB

93

A3oTcoaepKaIine reTeporHKINIeCKIe
COCANHCHUA. HyKJICI/IHOBBIe KHCJIOTHI:
COCTaB, CTPOCHUE U OMOJIOTUYECKAsT POJIb




94

[IpakTrueckas padota Ne 4. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"A30TcoAepKalle OpraHuyecKue
coenuHeHus"

95

[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"Pacno3HaBaHKe OpraHuYeCcKux
coenuHeHun"

96

Konrponbhas pabota no reme
"A30TCcoiepIKalie OpraHuuecKue
coenuaeHus"

97

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METO/BI UX CUHTE3a —IIOJIMMEpU3aLus U
ITOJIMKOHACHC AU

98

[TnacTmaccel. YTunuzamus u nepepadoTka
IJIacTUKa

99

DnacToMepbl: HaTypaJlbHbII
CHUHTETHYECKHE Kayuyku. Pe3nna

100

BomokHha: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMCpBI CII€IuaJIbHOI'O
Ha3Ha4YCHUA

101

ITpakTuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeEME
"Pacnio3HaBaHue MacTMacc M BOJOKOH"

102

O0600611eHre U cucTeMaTH3alus
U3Y4YEHHOI'0 MaTepuaa 1o Teme
"BbIicOKOMONEKYIISIpHBIE COEAMHEHNS"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoamsie | - Mpaxrueckue f1[3y‘lel-ll/lﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
1 Atom. CocTaB aTOMHBIX sijiep. XUMUYECKUI 1
aneMeHT. M3oTtornsl
5 CtpoeHue IIEKTPOHHBIX 000JI0UEK aTOMOB, 1
KBaHTOBBIE UMCIa
3 Kitaccudukanust XMAMIUYECKHX JIEMEHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacnpenenenue 351eKTpOHOB 110 ATOMHBIM 1
opOuTamsiM
ONeKTPOHHbIE KOH(UTYpAIIN aTOMOB
5 9JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(PUTYPALIUU HOHOB. 1
DIIEKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u Ilepuoanueckas
7 cucTeMa XuMu4eckux 3yeMeHnToB [[. U. 1
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX UMHU 1
MIPOCTHIX U CJIOKHBIX BEIIECTB IO TPyMIaM 1
nepuoiaM
9 CucremaTtu3zaiys 1 00001IeHre 3HAHUH 110 1




TEMEC

10

Buner xuMudeckon cBI3u. MexaHu3MEbl
00pa3oBaHus KOBAJCHTHOM CBSI3H.
Bonopoanas cBsa3b. MexxMomnekynsipHbie
B3aUMOJICUCTBUA

11

BasieHTHOCTB U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM

12

IIpencraBienus 0 KOMIJIEKCHBIX
COCIMHEHUSIX: COCTAaB U HOMEHKJIaTypa

13

BewecTBa MOIEKYJIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUS. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILECTB

14

IlonsTre o AUCIICPCHBIX CUCTEMAX.
HpeI[CTaBJ'ICHI/Ie 0 KOJUIOUJHBIX PaCTBOPAX

15

VcTuHHBIE paCTBOPHI: HACBILICHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnorunaparst

16

CrniocoObl BbIpayKeHUS! KOHIIEHTPALU
pacTBOpPOB

17

Pemenne 3ama4 ¢ MCoab30BaHUEM MMOHATHIA
"MaccoBas J0Jisl paCTBOPEHHOTO BeIIECTBA",
"MoJIsIpHast KOHIIEHTpaLus'"

18

Knaccudukanus 1 HoMeHKIIaTypa
HEOPraHUYECKUX BEIECTB

19

Cucremarusanys 1 0000IIeHre 3HAaHUH 110
TEME




20

Kontposnbhas pabora o temam "CtpoeHue
aroMma. [lepruonnueckuii 3aK0H U
[Tepuoanueckas cucteMa XUMHYECKUX
anemeHnToB J[. 1. Menneneena", "Ctpoenue
BelecTBa. MHOrooopasue BemecTB"

21

Knaccudukanus XuMU4ecKkux peakuui B
HEOPraHWYECKON U OPraHU4ECKON XMUMUH.
3aKOH COXpaHEHMsI MACChI BEILIECTB; 3aKOH
COXPaHEHHUs U NPEBPAILECHUS DHEPTUH ITPU
XUMHYECKHUX PEAKLUAX

22

TemnoBbie 2P PEKTH XUMHUUECKUX PEAKIIUH.
TepMoxumHuueckrue ypaBHEHUS

23

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXHUMUYICCKHUM YPABHCHUAM

24

CKOopOoCTh XMMHUECKOH peakluu, eé
3aBUCHUMOCTD OT Pa3JInYHbIX (PAKTOPOB.
Karanus u xatanusatopbl

25

I'omoreHHsIe 1 TCTCPOTCHHLIC pCAKITUHN

26

[TpakTuyeckas padora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX (paKTOpPOB Ha
CKOPOCTb XUMHUUYECKOW peakuun"

27

OO6paTumble 1 HEOOpAaTUMbIE PEAKIIHH.
XHUMHYECKOE PAaBHOBECHE

28

[IpakTuueckas padora Ne 2 o Teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MI0JIO’)KEHNE XUMUYECKOTO paBHOBECHS"

29

DnekTponuTrudeckas aucconuanus. CHIbHbIC
U cradble AMeKTpoauThl. CTEeneHb




IUCCOLIMAIAN

HNonnoe npousBenenue Boasl. Cpenia BOTHBIX

30 pactBopoB. Bonopousiit nokasarens (pH)
pacTBopa

31 I'mpponus conent. Peakuum, nporexkaromue B
pacTBOpax IEKTPOIUTOB
[IpakTryeckast padota Ne 3 o Teme

32 "XHUMHUECKHE PEAKIIMU B PACTBOPAX
3JIEKTPOJUTOB"
OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE

33 peakuuu. BaxHeine oKMCIUTENN U
BOCCTAHOBUTEIH

34 Mertop 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OajaHca

35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemienue 3a1au pa3auyHbIX TUIIOB

37 Pemienue 3a1au pa3auyHbIX TUIIOB

38 CucreMmarusanus 1 0000IIe e 3HaHUH 110
teMe "XuMuueckue peakuuu'

39 KonTponbHas pabota no teme "Xummuueckue
peakuun"
[Tonoxenue Hemetamios B [lepuoanueckoit

40 CHCTEeME XMMHUYeCKuX demMeHToB [1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. @U3HYSCKHE CBOMCTBA HEMETAJIIIOB

41 AnnoTponusi HEeMETauIoB (Ha IpUMeEpe

KHCTIOpoJia, cephl, (hocdopa u yrieposa)




Bopopona: nony4yenue, Gpusndeckue u

42 XAMHUYECKHE CBOMCTBA. | Mapuibl
["anoreHsl: HaX0X/I€HUE B IPUPOAE, CIOCOODI

43 NOJy4YeHUs1, PU3NIECKHUE U XUMUYECKHE
CBOMCTBa
l'anorenoBonopoasl. Baxuerimue

44 KHCIIOPOJICO/IEPIKALINE COSAMHEHUS
raJIoreHOB
JlabopaTopHble U TPOMBIIUICHHBIE CITOCOOBI

45 noJjiyueHus rajgoreHoB. [Ipumenenue
TaJIOTEHOB M UX COCIUHEHHIA
[IpakTuyeckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANFHBIX 3aa4 10 TeME
"T"anorensr”
Kucnopon: naboparopHsie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUSI,
¢duznyeckue U XuMuueckue cBoiicraa. O30H.
[IpuMeHeHne Kucnopoa v 030Ha

48 OKcuabl U IEPOKCUABI

49 Pemienue 3a1au pa3anyHbIX TUIIOB
Cepa: HaXOXJCHHE B IPHPOJIE, CIOCOOBI

50 nonyueHusi, pu3ndeckue u XUMUYECKUE
CBOMCTBA

51 CepoBoaopo, Cyab(puasl

59 Kucnopozacoaepsxariye coeiuHEHUs CEPBI.
Oco0eHHOCTH CBOMCTB CEPHOMN KHCIIOTHI

53 [IpaxTuueckas padora Ne 5. Perenue

AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u




eé coequueHus"

A3oT: HaXOXXICHUEC B IIPUPOIE, CIIOCOOBI

54 NOJy4YeHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBAa. AMMMAK, HUTPUBI

55 Kucnopozacoaep:kamiye coeiuHEHHs a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenne a30Ta v €ro COSTUHEHUH.
A3oTHBIE y1OOpeHHS
®Dochop: HaXOkKACHUE B IPUPOJIE, CIIOCOOBI

57 NOJy4YeHUsI, PU3NIECKHAE U XUMHUECKHUE
cBoricTBa. Dochuas u hochun

58 Oxkcunst hocdopa, pochopconepxarme
kucnoTsl. Comu pochopHOil KMCTOTHI

59 [Ipumenenue ¢ocdopa 1 €ro COeAMHEHHM.
®dochopubie ynoOpeHus
[TpakTnyeckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a9 110 TeMe "A30T U
dbocdop u ux coequneHus"
VYraepon: HaXoX/JeHHE B IPUPOJIE,

61 IOTPONHBIE MOTUBUKAINY; (PUZNIECKHE U
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxkcup yrinepona(Il), okcun yrnepoga(IV),
yrojibHast KUCJIOTa U €€ coNu

63 Pemrenue 3aa4 pa3nyHbIX THITOB
Kpemuuii: HaxoxaeHue B IpUpPOAE, CIIOCOObI

64 MOJTyYeHUs!, PU3NUCCKUE K XUMUICCKHE
CBOIMCTBa

65 Oxkcua kpemuans(IV), kpeMHueBast KUCIoTa,




CHJIMKATbI

[IprMeHeHre KpeMHUS U €r0 COSAMHEHUMN.

06 CrexJ10, ero nojaydeHue, BUJIbl CTeKIa

67 Pemenue 3amay pa3aiMvHBIX TUIIOB

68 CucremaTtu3zaiys 1 00001IeHNe 3HAHUH 110
teme "Hemeramnnr"

69 KoHnTtpoinbHas padora o reme "Hemeramibr"

20 AHanu3 pe3ynbTaToB KOHTPOJILHOH paboThI,
KOPPEKILIHS OINO0K
[Tonoxxenue metamios B [leproaunueckoit

7 CUCTEME XUMHUYECKHX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IJEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAILIOB.
[IpyMeHeHre MEeTaIoB B OBITY U TEXHUKE

73 CmuiaBsl MeTasuioB. Kopposust meTaiioB

74 Pemenne 3a1a4 pa3an4HbIX TUIIOB
DNEKTPOXUMHUYECKHUI Psii HApsKEHU N

75 MeTauioB. O61IHMe CriocoObI MOTYUYEHUS
METaJIIOB
O61as xapaktepucTuka Meramion |A-
rpynnsl [lepuoanyueckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nosyueHue, GU3nIecKue 1 XUMUIECKIEe
CBOICTBa, MPUMEHEHHUE TIPOCTHIX BENIECTB U
UX COEIUHEHUI

77 OOmrast xapakTepucTika MeTauioB 1A -

rpynmnsl [lepuoandeckoi cuctembl




XMMHYECKHX 3JIEMEHTOB. Marauii u

KaJbIUI: MMOTyYeHHEe, PU3NUECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHNE
MIPOCTHIX BEIIECTB M UX COCTMHCHUM

78

’KécTrocTh BOJBI U CTIOCOOBI €€ yCTpaHEeHUS

79

AJNIOMHMHUI: TIOJTyYeHHEe, PU3NIECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

80

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA aTFOMHUHHUS,
TUIPOKCOKOMILIIEKCHI ATFOMUHUS, UX
pUMEHEHHE

81

Pemenue 3amau Pa3JINYHbIX THUIIOB

82

[TpakTuueckas pabota Ne 7. Pemienue
AKCIEPUMEHTAIBHBIX 33/a4 10 TeEME
"MeTasuisl IIIaBHBIX OArpyHn”

83

OO11ast XapakTepUCTHKA METAJIIIOB
no0ouHbIxX oarpynn (b-rpymnm)
[Teproauueckoii cCTEMbl XUMHUYECKHUX
HJIEMEHTOB

84

DU3NYECKUE U XUMUYECKUE CBOKMCTBA XpOMa
Y €0 COCIMHEHUM, X TPUMEHEHUE

85

Baxwuelimme coenMHEHNs] MapraHia.
[TepmaHranaT kajiusi, €ro OKMCIUTEIbHbIE
CBONCTBA

86

dusudeckue U XUMUYECKHUE CBOMCTBA JKeJie3a
u ero coeauHenuil. [lonyyenue n
HpI/IMeHeHI/Ie CIIJIaBOB K€JIC3a

87

dusuyeckue U XUMHUIECKHE CBOMCTBA MEIU U




e€ COeIMHECHHH, UX TIPUMECHECHHUE

duszndeckre 1 XMMHYECKHE CBOMCTBA IOHMHKa

88 U €r0 COEAMHEHM, UX IPUMEHEHUE.
I'mapOKCOKOMILIEKCHI IUHKA
[IpakTuueckast padora Ne 8. Pemenue

89 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"MeTasisl TOOOYHBIX TOATPYIII"

90 Pemenue 3a1a4u pa3anvHBIX THIIOB

01 O06001IeHre 1 CUCTeMaTH3aIHs H3yYEHHOTO
Marepuana rno treme "Metamuibr"

92 KoHnTtposbHas padota o teme "Mertamib"

03 AHanm3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOPPEKIIHs OINO0K
Posib xuMuu B obecrieueHnH yCTOHYUBOTO

94 pa3BuTHs yenoBeyectsa. [loHsTHE O
HAYYHBIX METOJIaX UCCIICIOBAHUS BEIIECTB
HayuHble MpUHINTIBI OpraHU3aIun

95 XUMHUYECKOT'0 TPOU3BOJICTBA.
[TpompblIIeHHbIE CLIOCOOBI TOTY4YEHUS
Ba)XHEHIIINX BELIECTB

96 XUMHUECKOE 3arpsI3HEHNE OKPYKAIOIIEH
CpeZbl M €ro MOCIeICTBUS

97 XHUMHS U 340POBBE YETOBEKA.
JlexapcTBeHHBIE CpeCcTBa

98 Xumus nuid. Pons xumuu B o0ecnieyeHun
MUILEBOH Oe30MaCHOCTH

99 Kocmernueckue u napdromepHbie CpecTBa.

BriToBasg xumusa




XuMus B CTPOUTENBLCTBE. Baxkneniue

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepHuabl
101 XuMHUS B CETbCKOM XO3SMCTBE. 1
Opranndeckue ¥ MUHEpAIbHBIC YI0OpECHUS
102 CucremaTusanus 1 0000IICHUE 3HAHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I1O 102

[TPO'PAMME




YYEBHO-METOIUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

INa6puensa O.C. Xumus (yriayOnaeHHbIN ypoBeHs). 10 kmacc.

METOJANYECKUE MATEPHAJIBI J1JIS1 YUUTEJISL
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru



https://m.edsoo.ru/00ad9cb2

