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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuuy, TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroOCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbBI, HEOOXOAMUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETAlMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJieH, colepkKaHus,
pe3ybTaToB OOydYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENBECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTopoill olecredyuBaer
MOJIyYCHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIMXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npenycMaTpuBaeT
ONpe/ieJICHHe: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMIO COJIEPKATEIIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriyOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeqereHue Y4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero 0o0pa3oBaHHS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKE C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUN  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeaeaaMd yCTaHOBJIEHHOW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HANpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHUenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YINIyOJEHHOrO U3yYeHHs HamnpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalloM  TOJYYEHUsS  XUMHYECKOTrOo
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M M3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYecCKOr U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHBIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C EPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XMMHUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopasoanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro o0Iero oOpa30BaHHS
U3ydeHue ImnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUK y4eOHOro Tpyaa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» u  «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpPKaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHUECKOE JIONOJIHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3yYeHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUN HAa OCHOBE PACIIUPEHUS] U YIIIyOJIeHUs
IIPEACTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuku. WM3ydeHnme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpOBaHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IMPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opraHmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIPOcaM 00 3IEKTPOHHBIX 3(PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOTo Tpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbBIE TIpeIMeThl. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa i KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydyae akleHT Oyner cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIipHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B cCoAEpKaHWM TMpEIAMETa ISl KIAacCOB XHMHUKO-
Ounonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOIAT, K IPUMEpYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>)KaT OCHOBOW [JIi W3y4YCHUs
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B muranme ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsH Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYCOHBIMM TIpEAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbix obnacteld «EcTecTBeHHO-HaydHBIE MOpeaMeThD», «MaTemartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydenun ydyeOHOro mnpemMera «XuUMUs» Ha YIIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpPOBHE OCHOBHOT'O M CpeAHero oOiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISETCS (DOPMUPOBAHKE OCHOB
HAayKM XUMHUHU Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESITEIbHOCTH YEJI0BEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoOBaHUE MPEJCTABICHUN: O MaTepUaIbHOM €JIMHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUM MPUPO/IBI, O MECTE XUMHUH B
CUCTEME €CTECTBCHHBIX HayK M €€ Beaylled posu B OOCCIECUCHHH
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUH HOBBIX MAaT€pHUaIOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0ecTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMUpOBaAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIAMEHTAIBHBIX
MOHATUM, 3aKOHOB U TEOPUM XHWMHHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMax, 00 00mux
HAYYHBIX TPUHIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYECKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUISI OOBSICHCHUS M
IIPOTHO3HPOBAHUS SIBJICHUW, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIHMIA SKOJIOTUYECKOM 0€30IacHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOM C
XUMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAHMEM U  IepepaboTKon
BEIIICCTB;

yIrIyOJICHHe  TPEJICTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JICATEITBHOCTH M MTOBCEIHCBHOMN JKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBl CPEIHEro oOuero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIYOJEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

BOCIUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTU SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B O0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHUIO U TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
crocoOHoCTe oOydaronuxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM Mpo(dheCCHOHANIBHON U OOIIECTBEHHOM JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHpoBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIbTYpPbI, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JIEITESIbHOCTH.

OO61iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeAeNto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM panukaie, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHvdeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buuabl W30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpeacraBnenne o KilaccupUKAMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkunonaasHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpEeBaHUU
(utaBneHue, oOyTJIMBAaHWE WM TOPEHHUE), KOHCTPYUPOBAHHE MOJENIeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. 'omonorudeckuil psj ankaHoB, oOmias ¢popMyina, HOMEHKIATypa 1
M30MepHsi. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsl aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, H30MEpU3aLNH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (I[MKIONpONaH, LIHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNEKTPOHHOE H  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKeHOB, Sp -
rudpuan3anys aTOMHBIX opOuTtaneil yriepona, o- U n-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMM IMPUCOCAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alMu U okucieHus. [IpaBmiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKWHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIui Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuE MOJieKylbl OeH3ona. dusmyeckue CBOICTBA apEeHOB. XUMUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oen3ona. IlpencraBienrie 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJKWIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKTY Pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wEnoud. B3auMoaencTBUE MUTAIOTCHAIKAHOB C MAarHW€M W IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue QU3NIECKUX CBOWCTB YTIIIEBOJOPOIOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajids, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJY4YEHUE HTHICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMAacC, KayuyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB M TAJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coelMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (HAa MpUMEpe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpPEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/IHBIE CBSI3M MEXKIY MOJIEKYJIAMHU CIHUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIHUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJOTaMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
W HEOPraHWYEeCKUMHU KHCIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIbI H
O0eH3oapHOrO snpa. duszndeckue cBoilcTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMoJorndyeckue psijibl ajlbJerU0B U KETOHOB, 00IIas
dopMyna, mzomMepuss U HOMEHKJIaTypa. Du3uyeckue CBOWCTBA aNbAETUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBA  QIbJETWAOB U  KETOHOB:  PEAKLIUHU
npucoeauHenns. OKHUCIIEHHE albJeTuI0B, KAUECTBEHHbIE PEAKIIMHA HA aJIbJICTUIbI.
Crioco0b!I OJTy4eHus: U IPUMEHEHHUE alIbAETUAO0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHUCI0T. M30omMepus n HoMeHki1atypa. dusndeckue cBOMCTBA
OJTHOOCHOBHBIX TpPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKAINM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHUHOBAs, OJIEMHOBAsA, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nUeCKUe 1 XUMUYECKUE CBOICTBA XKHUPOB: THIPOIIN3 B
KHUCIION U 1ieiouHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

Mpb1i1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucTka yriaeBooB. Kiaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKHCIOEe OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBamIKMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ maponmus
nucaxapusioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuasl: kpaxmad,
IJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIM3, MOdyyeHue 3¢GupoB Leunono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B aJIbJETUJ HA PACKAIEHHONM MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumMuyeckue CBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ TuiapokcugoMm meau(ll), BzaumoneincrBue
KpaxMalila ¢ MOJIOM, PEUICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TemMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A30TCoAep:KalIe OPraHnyecKne cCoeIuHeHUsl.

AMWHBI — OpraHWYECKUE MPOM3BOAHBIC amMMuaka. Kimaccudukarms aMuHOB:
anu@paTUYecKue ¢ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenne moiekyn, oOmas Gopmyia, U30Mepusi, HOMEHKIATypa U (pU3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNI aTOMOB B MoJieKyJie aHwiInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHA. KauecTBeHHBbIE peakiuu Ha aHwiMH. CriocoObl
MOJyYeHUs] U TpUMeHeHHue anudaruueckux amMuHOB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJUIUH, alaHuH. @uU3nuecKkue CBOWCTBA AMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuY, OOpa30oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTH/IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCNIKH.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEHIECTB W HMX IPEBpaICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaius OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHWe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcoJepKallue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpTraHUYECKUX COCTUHEHUI.

BrbicokoMoJ1eKyJIIpHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (NMOJMATUIICH, TMOJUIIPONUIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
O3HAKOMJIEHUE C 0o0pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

Haxoxaenue MoJiekyJisipHOM (OpMysbl OpraHMYE€CKOTO COCAUHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEOUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEHIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (QOpMyIIbI
OpPraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpPENEICHUE AO0JU BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusannst MeXNpeaMETHBIX CBS3EH NP U3YYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATWUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOI0 ITUKJIA.

OO01nue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiaccuduKaius, HaOI0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, C€IUHUIIBI U3MEPEHUsS, CKOPOCTb, SHEPTHs,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: moje3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siAep. XUMuUUeckuid anemeHt. M3otonsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukamms XuMrUiecKiux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEpUOANYECKOrO 3aKOHA U [leproanuecKkor CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpyndnaM ¢ IepuojaM. J3JHA4YEHUE
nepuouueckoro 3akoHa /[.11. Menneneesa.

XuMH4YecKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBs3u. Bonopoanas cBs3b.
MexMoneKysapHbIE B3aUMOICUCTBHUSL.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MONEKYJAPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  [HIBI
KPUCTALUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucrteMax. MctuHable pacTtBopsl. [IpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBHUATLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
AHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 3 (PEKThl XUMUYECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

OO6paTuMble 1 HeoOpaTUMBIE peaKIMi. XUMHUEeCKoe paBHOBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuaiusi. CuwibHbIE W CIa0ble DJIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkuciauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHSI YW BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3ioKEHHE TEPOKCHIA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNE PEaKIIii HOHHOTO OOMEHa, OnpeieNieHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoje, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxxkHeumume KUCI0POACOaepKaIe
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ou3znyeckne U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAE, CIOCOOBI TMOJY4YCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHOU KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
Y €r0 COeTMHEHHI. A30THBIE YTOOpEHNS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kucinora u e€ conu. [lpumenenune ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoXAeHUWE B NOpuUpojae. AJUIOTPOIHBIE  MOIU(DUKALUH.
duznyeckue W XHMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yraepona(IV), yronenHas kucimota u e€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpPOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YIIEPOJIOM, U €ro
COCINHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHne kpeMHus 1 ero coeAuHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamwioB B [leproandeckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PpsAll  HampsbkeHuit  MmetamwioB.  OOmme  cnocoObl
MTOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPI S, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTBI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuit u kanuil: mnonydeHue, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

OO6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (U3NYecKue u
XUMUYECKUE CBOMICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COCIUHEHMI.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB 1o0o4HbIX mnoArpynn  (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCIIUTENIbHBIE CBOMCTBA. [loyyeHne u npuMeHeHne xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). IlepmManranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA JKeJie3a U ero coeluHeHuil. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYECKne 1 XUMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TMIPOKCU/IA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUH.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS] BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJLIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YyYEHHME KOJUIEKIMH «MeTauibl M CIUIABb», B3aWMOJCHCTBHE
MIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOHM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJI€3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJJIOB, B3aUMOJICEMCTBUE THJIPOKCUIOB AIIOMUHUA M LIMHKA C
pacTBOpaMM KHCIIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX HOATPYII.

XuMHuS U KU3Hb.

Ponb xumMum B 00ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMHA HAYyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOTO0 IPOU3BOACTBA. [I[pOMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUsI BaKHEUIINX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Posb xumuu B 06ecriedeHIH SHEPreTHIeCKOi 0e30MMacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapcTBeHHble cpenctBa. llpaBuna
UCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. bertoBas xumwus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KepaMmuKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT U Y.

Pacuérnbie 3ana4n.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMM, €CIH OJHO W3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKUUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpPE, JOJM BBIXOJIAa MPOJYKTa PEAKIUM OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCylIeCTBIAETCS Ye€pe3 MCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W IMOHATHH, TPUHATHIX B OTACIIBHBIX
MpeMeTax €CTeCTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalU3, CUHTE3, Kiaccu(uKalus, nepuoguIHOCTh, HAOIIO/ICHHE,
HM3MEpEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, THPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOMAeMbIE, TOIUIUBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHAJIOB, J3JICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEAECIICHHIO; HATMYME MOTUBALIUNA K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEILHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON AESTEIHHOCTH.

JIM4YHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITa IO3HABATEILHOM M MPaKTHUUYECKON JesATEIbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBXKEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M NpPaBUJIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YYEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCa M MO3HABATEJIbHBIX MOTHUBOB B TOJYYEHHUU U TMOCIEIYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBSA3aHHBIC C XUMUYECKUMH SBJIICHUSIMHU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3I0poBOrOo U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJtoicHUsT TpaBwJI 0e30MmacHOr0 OOpallleHUs] C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HM, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TIOJE3HOW, TBOPYECKOW W JPYruxX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH MPAKTHUYECKUX 3aj]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO NMPOeccCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOW TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS )KM3HHU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HPKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MPECTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3/JaHUM HOBOM 0a3pl MaTEepUAIBLHON KYJIbTYpbl, B pEUICHUH TI00aATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMECIOUIUXCA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATEIIbCKOM e TeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaaIbHOMI
JeATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUpPOBAHUS  MHUPOBO33PEHUS]  OOy4aIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuyaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JOruvyecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCIMOJIb30BaTh IMPU OCBOCHUHU 3HAHWM MPUEMBI JIOTMUYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JII OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JUIA KJIACCH(PHUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHIM;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHS (MHIAYKTUBHBIC, JI€NYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUsS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKON



peakuuu — MpH pElIeHWH Y4YeOHBIX MMO3HABATEIbHBIX W MPAKTUYECKUX 3a]ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O TMO3HAHUS BEIECTB U XHWMUYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M IPOBEACHHS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000O0IIEHHS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIEA0BAHNUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTHUYECKH OLICHMBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeICTaBIICHUS
uHpopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((usumyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0/1e 00CYK/IeHHUsI © 0OOMEHA MHEHUSIMU.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeias €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMUH Ha yTiayOnEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEero oOIero oOpa3oBaHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIOCOOBI IEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IUYHBIX Y4eOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XUMuel. B
nporpaMme MO XHMHHM TIPEIMETHbIE pPEe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pSANl, TOMOJIOTH, YTIEBOIAOPOJIBbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHU; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSTUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMUI;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMHUYECKUX PEAKIM M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl ~ MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiuii, peakmuii HMOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAIC)KHOCTh H3YUYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJUIEPHUH,
ATWICHIJIMKONb, (eHos, (QopManblerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENCTATh BHJI XWMHYECKOW CBS3U B
OpPraHMYEeCKUX COCJIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
opranuueckux BeriectB A. M. BytiepoBa 1151 0ObSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJIOATIKAHOB, aJIKCHOB, AJIKQJIUCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, aJIbJCTUJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yrieBOAOB (MOHO-, AM- W TOJIUCAXAPHJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypPaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C MCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh, yMEHHUS TOATBEPKIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HeTh, MNPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepadboTKu U
MPaKTUYECKOE MPUMEHEHHE TPOAYKTOB IMepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUNU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHHMH: TIPOBOJUTH PacU€Tbl 1O XHUMHYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PUBHUYECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMysIBI BEIMIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENILHOCTH YEJOBEKa, CBSI3aHHOW C MepepaboTKoOn
BEILIECTB, UCMOJI30BaTh MOJYYEHHBIE 3HAHUS TSl IPUHSITUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJyYeHHE W HW3YYEHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpaleHusi ¢ BellecTBaMU H J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynUpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIuuyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJTIO/IaTh MPaBHJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadareiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas m HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJEM SKOJOTUYECKOW, SHEPTeTHUYECKOW W THINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U TPUPOTHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbI, 3JIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aTOMHbIE OpOUTaIN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, TUOpUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, BJIEKTPOIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALMS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 deKT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTHUUYECKOW IUCCOLMAIUU, MEPUOAUYECKUIA
3akoH J[.1. Menneneea, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMs, JIekKAlUMe€ B OCHOBE MOHHUMAaHUSA
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMUYECKMX U  KHHETUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHus (OpPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-AaKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpPMUPOBAHHOCTh ~ yYMEHHM:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUH 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa u
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOIUYECKOT0o 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckort  cucremsr .M.  MengeneeBa,  UCNOJNB3Yys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpymnnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JMYHBIX  KJACCOB, MOATBEPKIATH
CYLIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINNM;

cOPMHPOBAHHOCTh yYMEHHUS PACKpBhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEIACTBOM COCTABJICHUS JEKTPOHHOrO OajilaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCThL YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpunIui Jle [larense);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

chOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEIIECTB
U JIsI OOBSICHEHWS XMMHUYECKHX SIBJICHUH, HMMEIOIMMX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS MPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs;
MaccChl BElIECTBA WM 00BhEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro »¢dexra
pEeaKIuy; 3HAYECHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO AUCCOIMAIU;, Macchl (00bEéMa, KOJMYECTBA BEIIECTBA)
MPOJAYKTa PEaKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKinH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUHN: CaMOCTOSITEILHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuMid  HMOHHOro  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIINBI) HWHIWKATOPOB, W3YyYCHHUE BIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA CKOPOCTh XUMHUUYECKOM  peakiuu, pelIeHHe
DKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauey U «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0OpaTOPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEICTABIATH B
paznu4HON (opMe pe3yiabTaThl IKCIIEPUMEHTA, aHAJIU3UPOBATh W OIEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JIeCO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA KUBBIC OPTaHU3Mbl OMPEACIEHHBIX HEOPTaHUYECKHUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIISATH I€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, UHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1aueH.
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HenpenenbHble yriieBOAOPOIbI: aJIKEHBI,
2.2 pel o AOPOA 14 1 https://lesson.edu.ru/04/10
aJIKa/INEHbI, AJTKUHBI
2.3 ApomMaTudeckue yrieBoaopos! (apeHsl) 8 https://lesson.edu.ru/04/10
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX
2.4 PHpOA y AOPOA 4 https://lesson.edu.ru/04/10
nepepaboTka
2.5 ["anmoreHnpon3BOIHBIE YTIEBOIOPOIOB 4 1 https://lesson.edu.ru/04/10
Hroro no pazneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeJuHeHUust
3.1 Cnuprel. ®enon 11 1 https://lesson.edu.ru/04/10
KapOonusbHble COeTUHEHUS: allbETU/IbI U
3.2 P g ACTHA 21 1 https://lesson.edu.ru/04/10

keToHbl. KapOoHoBbIe KUCIOTHL. ClIOKHBIE




a¢upsl. XKupbl

33 VYrneBoasl 9 https://lesson.edu.ru/04/10
Hroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus

4.1 ‘ AMUHBL. AMUHOKHCIOTEL. beikn 12 https://lesson.edu.ru/04/10
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS

5.1 ‘ BriCOKOMONIEKYISIPHBIE COEAUHEHUS 6 https://lesson.edu.ru/04/10
Hroro no pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuognyueckuii 3aKoH
1.1 u [lepromnueckast cuicTeMa XUMHUYECKHX 9 https://lesson.edu.ru/04/11
anemeHToB 1. 1. Menaeneena
Crtpoenue BeniectBa. MHOroo6pasue
1.2 P B P 11 1 https://lesson.edu.ru/04/11
BEILIECTB
1.3 XUMHUYECKUE PEAKIUN 19 1 3 https://lesson.edu.ru/04/11
Hroro no paszueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeramnsi 31 1 3 https://lesson.edu.ru/04/11
2.2 Meraibt 23 1 https://lesson.edu.ru/04/11
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
Mertobl NO3HaHUS B XUMUU. XUMUS U
3.1 9 https://lesson.edu.ru/04/11
KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

IIpenmeT u 3HaYEHUE OPraHUYECKON
XHUMUH, TIPEJICTABIICHHE O MHOTO00pa3uu
OPraHMYEeCKUX COCTUHEHUMN

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa YIiiepoa
(ocHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOKHOCTH aTOMa yriiepoa

XuMuuecKasi CBsizb B OpPraHM4ECKHUX
coeIMHEHUSIX. MexaHu3Mbl 00pa30BaHUs
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYeCKUX
coenquHenuit A. M. byrneposa

Buael uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (}exTs B MONIEKyNIaX OPraHuYecKuX
COCJIMHEHU U

[IpencraBnenue o kKIacCUPUKANA U

cucremarnueckas HomeHkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHU4ecKoi
XUMHUH




10

Cucremarusanys U 0000IeHrE 3HAHUI 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Iast
dbopmysa, HOMEHKJIaTypa U U30Mepus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT

duznueckre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

11

12

13

HaxoxaeHnne ajkaHoB B Ipupoie.
CriocoObI mosTydeHus 1 IPUMEHEHNE
AJIKaHOB

[{uknoankansl: obmmas Gopmyna,
HOMEHKJIATypa H U30MepHsi, 0COOCHHOCTH
CTPOCHHS 1 XUMUYECKHX CBOWCTB, CITOCOOBI
MOJTyYCHUS ¥ IIPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
orpezeNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
IIOJIAM aTOMOB DJIEMEHTOB, BXOIAIINX B €0
coctaB. CucteMaTH3anus U 0000IIeHNIE
3HAHUH 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U [UC-TPaHC-U30MEPHUS
AJIKEHOB

15

PuznyecKkue 1 XMUMUIECKHE CBONCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoOblI MoTy4eHus U IpUMEHEHUe

16 1
AJIKEHOB
[TpakTrueckas padora Ne 1 mo Teme

17 "[Tony4yeHue 3TUSICHA U U3YYEHUE €T 1
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 OTIpeIeIeHUE MOJICKYIJIIPHON (hOPMYJIBI 1
OpPraHMYECKOI'0 BELECTBA
AJKagueHbl: CONpPsKEHHDIE,

19 M30JIMPOBAHHbBIC, KYMYJIMPOBAHHBIE. 1
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOCHUS

20 XUMHUECKUE CBOICTBA CONPSHKEHHBIX |
JTUEHOB

)1 CriocoObl nostyyeHus 1 IpUMEHEHNE |
JIKaJUCHOB
AJKUHBI: TOMOJIOTHYECKUH psijl, oO1ias

” dbopMyia, HOMEHKJIATypa, 3JIEKTPOHHOE U |
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
¢du3nyeckre CBOMCTBA

23 XHUMHUYECKHE CBOMCTBA aJIKMHOB 1

24 KauecTBeHHBIE peaKIMM Ha TPOMHYIO CBA3b 1

)5 CrniocoObl Mosty4eHus U IpUMeHEeHue |
AJIKUHOB

26 Pemenue 3anau: pac4€Tsl O ypaBHEHUIO |
XUMHUYECKON PEAKINU

7 CucreMmarusanys 1 0000IeHre 3HAHUI 110 |
TeEME

28 ApeHBI: TOMOJIOTHYECKUHN Psifl, 00IIas 1




dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBaA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMeILICHUS
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 IIPUCOEANHEHHNS, OKUCIIEHUE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHUYECKUX CBOWMCTB
CTHpOJIa
Pemenue pacy€rHbix 3a1a4 Ha

32 olpezesieHue MOJIEKYIIpHOU (hOpMyIIbI
OpraHMYECKOro BEIIEeCTBA

13 CriocoObl nostyyeHus 1 IpUMEHEHNe
apeHoB

34 ['eneTnueckas CBA3b MEXKIY Pa3IMYHBIMU
KJIacCaMM YIJIEBOI0POIOB
Pacu€rsl 0 ypaBHEHUSAM XUMHUECKUX

35 peakiuii. Cucremaruzaius u 00001IeHe
3HAHUH 110 TEME

36 [Tpuponustii ra3. [lonytHsle HeTsAHBIE
rassl

37 KameHHbIi yroas ¥ IpOgyKThI €T0
nepepadoTKu
Hedts 1 ciocoOw1 €€ mepepadoTKu.

38 [TpumeHeHre TpoAYKTOB nepepaboTKu

HeTH




39

40

I'eneTnueckas cBI3b MCXKAY pa3IndHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B
FaJ’IOFeHOHpOI/I?»BOI[HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHHUA IraJIoOTcHa

41

JleWicTBue 1ienouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeicteue
JUTAJIOT€HAIIKAHOB C MarHUEM M [IUHKOM

42

43

44

45

CucreMmaru3zanus 1 0000I1eHe 3HAHUH 110
paszneny "YrieBonopoasr"

KoHTposbHas pabora 1o Teme
"VYraeBogopobr"

[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUH psia, oOmiast popmya,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccudukanus,
buznyeckue cBoiicTa

XUMHUYECKUE CBOMCTBA MPEAEITbHBIX
OZHOATOMHBIX CIIUPTOB

46

47

48

CrniocoObl Mosty4eHus U IpUMeHEeHue
OJTHOATOMHBIX CITUPTOB

[TpocTeie 2¢upbl: HOMEHKIIATypa U
U30MEpHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHoroaToMHEIe CIIUPTLL: 3TUJICHTIIMKOJIb 1

TIIALEPHUH, UX PU3UIECKHIE U XUMHUECKUE
CBOMCTBA

49

CrniocoObl MosTy4eHus U IpUMeHEeHne




MHOI'0AaTOMHBIX CIIMPTOB

@DeHOJI: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE

50 .
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMu4eckue cBoiicTBa (heHoa

5 CniocoOblI MoTy4eHus U IpUMEHEHUe
denona
[IpakTuyeckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"CrnupTtsl U eHobl"

54 Cucremaru3zamys u 0000IIeHUE 3HAHUH 110
TeMe
Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE Psizibl, 001as popmyia,
U30MEpHs 1 HOMEHKJIaTypa

56 AnbJerupl ¥ KETOHbI: GU3NYecKre
CBOWCTBA; peaKkIK MPUCOECTUHEHUS

57 Peakninu okucieHus 1 KayecTBEHHBIE
PEaKIfH abJeTUI0B U KETOHOB

53 CriocoOb! nostyueHus aabAeruI0B U
KETOHOB
OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOEHUS MX
MOJIEKYJT

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PM3WYECKHE CBOWCTBA

61 XHWMHUYECKUE CBOMCTBA MTPEACIIBHBIX

OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT




62

63

64

OcoOEHHOCTH CBOMCTB MypPaBbHHOM
KHCI0TE. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OcoOEHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT

Ilonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

65

CriocoObI mosTydeHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

67

68

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIII,
obmras popmyia, ©30MEpHs U
HOMEHKJIaTypa

dusznyueckue U XUMUYECKHE CBOWCTBA
3¢upoB

Pemenne pacu€THpIX 331a4: IO YpaBHEHHUIO
XUMHYECKON PEaKIluy, Ha OTpeICTICHHUE
MOJICKYJISIPHOM (hOPMYJITBI OPTaHUYECKOTO
BEILIECTBA

69

[IpakTuueckas padbora Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"KapOoHoBsle KucioTsl. CroxxHbie 3¢(pupst"”

70

71

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITH3)

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIUX OCTaTKU HEMPeAeTbHBIX




JKUPHBIX KUCTOT. XKupsl B mpupoje

MBpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moroliee AcicTue. [loHsaTue o

72 CUHTETHYECKUX MOIOIIUX CPEICTBAX
(CMC)
I'enernueckas cBs3b yIriIeBOJOPOAOB U

73 KHCJIOPOJICOACPKAIINX OPTaHUYECKUX
BELICCTB

74 Pacuérbl o ypaBHEHUSAM XUMHUYECKUX
peaxkuuit

75 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeEME
OO0m1as XxapakTepucTUKa YIJIeBOJIOB U

76 KJaccu(uKalus yriaieBoJoB (MOHO-, 1U- U
HoJIcaxapubl)

77 Momnocaxapusl: (pu3nuecKrue CBOMCTBa U
HaXO0XJIEHHE B IPUPOJIE

73 ITpuMeHeHne TII0KO03BI, €€ 3HaUEHUE B
KU3HEJEATEIIBHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

79 naxro3a. HaxoxneHnue B npupoje u
IIPUMEHEHHE AUCAXAPUIOB
[Tonucaxapuasl: cTpo€HUE MAKPOMOJIEKYIL,

80 bu3HYeCKre U XUMUYECKUE CBOMCTBA,
IIPUMEHEHNE

81 [TonsiTrie 00 NCKYCCTBEHHBIX BOJIOKHAX

20 Pemenue pacueTHbIX 3a1a4 Ha

ONIPCACIICHUC JOJIM BbIXOAA IMTPOAYKTA




83

PCaKIUU OT TCOPETHYECKH BO3MOXKHOT'O
Cucremarusanys U 0000IEHUE 3HAHUHN 110
pasneiny

84

85

86

KonTtponpHast pabora o Teme
"Kucnopoacoaepxariue opraHu4eckue
coeuHeHus"

AMUHBL: KIacCUPUKAIS, CTPOCHUE
MOJIEKYII, 001as popmyiia, H3o0Mepus,
HOMEHKJIaTypa 1 (PU3HYeCcKHe CBOWCTBA

XHUMHUYeCKHe CBOMCTBA aJ'II/ICI)aTI/I‘leCKI/IX
AdMHHOB

87

AHUJIMH: CTPOCHNE aHWINHA, 0OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

88

89

90

CrniocoOblI MoTy4eHus U IpUMEHEHUe
am(aTHIECKUX AMHHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nzomepus, (hu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOTHMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHtes u TUAPOJIN3 NENITUA0B

91

benku kak npupoaHbIe TOTUMEPHI;
CTPYKTYpHhI O€JIKOB

92

93

XUMHUYECKHE CBOUCTBA OEIIKOB

A30TcoaepIKaIne reTeporuKINIeCKHe
coenuHeHUs. HyKIeMHOBBIE KUCTOTHI:
COCTaB, CTPOEHHE U OMOJIOTHYECKas POIIb




94

95

96

97

[TpakTuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[TpakTnueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHUE OPraHUYECKUX
coequuenui"

KoHTposbHas pabora 1o Teme
"A30TcoAepIKalle OpraHuuYeCKUe
coenuueHus"

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3alHA U
IIOJIMKOHACHCAII U

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

100

101

OnacToMepbl: HaTypaJlbHbIN
CUHTCTUUYCCKUEC KaydyKH. Pesnna

BomnoxkHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIICIuaJIbHOI'O
Ha3HA4YCHUA

[IpakTuueckas pabora Ne 6. Pemenue

HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Pacrmio3HaBaHue mjacTMacc U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3 AL
W3Y4EeHHOTO MaTepHaia o TemMe
"BBICOKOMOJIEKYIISIPHBIE COSMHEHUS"




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUI
aneMeHT. M30Tomnsl

CTpOGHI/IC QJICKTPOHHBIX 000JI0UEK aToOMOB,
KBaHTOBBIC YHCJIa

Knaccudukanus XMMHUECKHUX 3JIEMEHTOB (S-,
p-, d-, f-amemMeHThI)

Pacnpenenenue 351eKTpOHOB 110 ATOMHBIM
opOuTamsim

OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YX1EHHOM
COCTOAHUH

SHCKTpOHHHe KOH(I)I/Il"ypaI_II/II/I HOHOB.
SHCKTpOOTpI/IHaTCHBHOCTB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB []. 1.
Menzeneesa, CBsi3b C COBPEMEHHOM TEOPUEH
CTPOEHHS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUST CBONCTB
XUMHNYCECKHUX DJICECMCHTOB U 06pa3yeMLIX MU
IMPOCTBIX U CJIOXKHBIX BCUICCTB 110 I'pyIimnam U
nepuoaam

Cucremarusanys 1 0000IeHNEe 3HAHUI 110




10

TEMEC

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoneKysipHbIe
B3aUMOJICUCTBUA

11

BaneHTHOCTB U BaJIEHTHBIE BOZMOXHOCTH
aToMOB. CB3b 3JIEKTPOHHOMN CTPYKTYpbI
MOJIEKYJI C UX FT€OMETPUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOIEKYIApHOTO U
HEMOJIEKYJIAPHOIO CTPOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

Ilonstue o JAUCIICPCHBIX CUCTCMaAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

WctunHbIe pacTBOPHI: HACHIIIEHHBIE U
HEHACBHILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

17

18

CrniocoObl BbIpayKe€HUSI KOHIIEHTPALUU
pacTBOpoB

Pemenue 3anau ¢ Cnosb30BaHUEM MTOHATHH
"MaccoBast 10JIs1 pacCTBOPEHHOIO BenlecTsa',
"MoJsipHast KOHUEeHTpaus'"
Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUYECKUX BEIIECTB

19

Cucremarusanys 1 0000IeHNEe 3HAHUI 110
TEME




20

Kontpoinbhast padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[lepronnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menzeneesa", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTs"

21

Knaccudukanust XaMUYeCKUX peakiivii B
HEOPraHUYECKON U OPraHu4eCKOM XUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS] SHEPTUU NTPU
XUMHUYECKHUX PEAKLMIX

22

23

TemnoBbie 3¢ (HEKTHl XUMUYECKUX PEaKLIUH.
TepMoxumMuyeckue ypaBHEHUS

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPaBHCHUSAM

24

CKopoCTh XUMHUYECKOM peakiuu, e&
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u karanuzaTopsl

25

26

['oMoreHHbIe U reTeporeHHbIe peaKuu
[Tpaktuyeckas padora Ne 1 mo Teme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakiuu"

27

OOpaTuMmble 1 HEOOPATHMBbIE pEaKLUU.
XUMHUYECKOE PABHOBECHE

28

29

[TpakTiueckas padota Ne 2 o reme
"Bnusinue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

SJ'ICKTpOJ'II/ITI/I‘-ICCKaﬂ JUucconuranus. CunpHbIC
U ciaabblie OJICKTPOJIUTHI. CremneHb




IUCCOLIMAIAN

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'mpponus cosneit. Peaknuu, nporekaronme B
pacTBOpax 3JIEKTPOIUTOB
[TpakTrueckas padora Ne 3 o Teme

32 "XuMu4ecKe peakliuy B pacTBOPax
AJIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peakuu. Baxueniime OKUCIUTEIN U
BOCCTaHOBUTEIH

34 Merton 37eKTpOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DJEKTPOIN3 PACTBOPOB U PACILIaBOB
BEIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB

38 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeMe "XuMuueckue peakiuu'

39 KonTposabHas pabora no teme "Xumuueckue
peakuun"
[Tonoxenune Hemeramios B [leprnognueckoit

40 cucTeMe XxumMuueckux snemenTos /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nveckre CBONCTBAa HEMETAIIOB

41 AnnoTponusi HEeMETauIoB (Ha IPUMEPE

KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)




Bopopon: nonyuenue, pusudeckue u

42 XAMHUYECKHE CBOMCTBA. [ Mapu bl
["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI

43 MoTy4deHUs1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBa
l'anorenoBonopoasl. Baxuerimue

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS
raJIoreHoB
JlaGopaTopHbie U TPOMBITINIEHHBIE CITOCOOBI

45 noJjiyueHus rajgoreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUI
[TpakTuueckast paborta Ne 4. Pemenue

46 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"asiorensr"
Kucnopon: naboparopHsie u

47 MPOMBINIJICHHBIE CIIOCOOBI MOTYYESHHUSI,
du3nyeckre U XuMuyeckre cBoictra. O30H.
[IpumeneHne KucIOpoaa v 030Ha

48 Oxcuipl 1 NEPOKCHIBI

49 Pemenue 3a1ay pa3nuyHbIX TUIIOB
Cepa: HaXOXXJ€HHE B TIPUPOJIE, CTIOCOOBI

50 MONyueHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, cyab(puast

57 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIIOThI

53 [IpakTuueckas padora Ne 5. Pemenue

HKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaXOXJICHHE B IIPUPOJIE, COCOOBI

54 MoJTydeHus1, GU3NIECKUE U XUMHUYECKUE
CBOMCTBAa. AMMMAK, HUTPH/IbI

55 Kucnopoacoaepxaiiiue coeTuHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTBI

56 IIpuMeHeHue a30Ta U ero COeAMHEHU M.
A3oTHBIE y10OpeHHS
®Dochop: HaXOXKIEHHUE B IPUPOAE, CIOCOOBI

57 MOJTyueHusl, PU3NYECKUE U XUMUYECKHE
cBoricTBa. Dochuasr u pochun

58 Oxkcunsr pocdopa, pochopconepxarme
kucinoTsl. Comn HochOopHOI KHCTOTHI

59 [Tpumenenue dhocdopa 1 ero coeTMHEHUH.
dochopubie y1oOpeHus
[Tpaktuyeckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coeguHeHus"
VYriepoa: Hax0XJIeHUE B IPUPOJIE,

61 AIOTPONHbIE MOANDUKALIUY; PU3HUECKUE U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

& Oxkcua yrinepona(Il), okeun yranepoga(IVv),
yroJibHas KMCIIOTa U €€ CONU

63 Pemenue 3an1ay pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJTy4yeHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHueBas Kuciora,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCIUHEHU.

06 CrexJ10, €ro nojay4eHue, BU/bl CTEKIIa

67 Pewenue 3a1a4 pa3nu4HbIX TUIIOB

68 Cucremarusanys U 0000IeHrE 3HAHUI 110
teme "Hemerasr"

69 KonTponpHas padora o Teme "Hemeramnbr"

70 AHanu3 pe3ynbTaToB KOHTPOJIbHON PaboTHI,
KOPPEKLHs OMUO0K
[Tonoxxenne meramnos B llepunoanueckon

71 CHCTEME XUMHUECKUX JIEMEHTOB.
OCO0EeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

7 OO6mue ¢pu3nyecKre CBOMCTBA METAJLIOB.
[TprMeHeHHEe MeTaIoB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust metanioB

74 Pemenue 3anay pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Psiji HallpsHKEHUH

75 MeTaiioB. O61muye crnocoobl MOTyYEHHS
METaJIJIOB
OOu1as xapakrepucTika Metaios [A-
rpymsl lleproagnyeckoi cucteMbl

76 XUMUYECKHX A1eMeHTOB. Hatpuii n xanuii:
noJjiyueHue, pU3ndeckue U XuMHUIecKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
AX COeINHEHUH

77 O61mas xapaktepucTuka MmetamioB ITA-

rpymsl [leprnoanyeckoi cucteMbl




78

XMMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

ANIOMHMHUI: TIOTy4eHue, (GU3nYecKre u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

80

81

82

AmdoTepHble CBOICTBA OKCHIA U
THJIPOKCHUIA ATFOMHUHUS,
THJIPOKCOKOMITIIEKCHI aTFOMUHHMSI, UX
pUMEHEHHE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

[IpakTuyeckast padora Ne 7. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Mertauibl TJ1aBHBIX oArpymmn"

83

OO0m1as XxapakTepUCTUKA METAILIOB
no0ouHbIX oarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

85

86

Pu3nyecKue 1 XMMUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX TPUMEHEHUE

Baxwuelimme coelMHEHNs] MapraHia.
IlepmaHranar Kauusi, €ro OKUCIUTEIbHbIE
CBOMCTBaA

dusznueckre 1 XMMHUYECKHE CBOMCTBA JKejie3a

u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

duznueckre 1 XUMUYECKHE CBOMCTBA MEIU U




e€ COeIMHCHMH, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOMCTBA [IUHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE.
' IpOKCOKOMITIEKCHI IUHKA
[IpakTuyeckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Mertaisl TOOOYHBIX oArpymm"”

90 Pemenue 3a1a4 pa3nu4HbIX TUIIOB

91 O06o0011eHre U cUcTeMaTU3allks U3Y4eHHOTO
Marepuaia o treme "Metamuib"

92 KonTpomnpHas padora o Teme "Mertamib"

03 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIHSI OIIHOOK
Ponb xumun B obecrieueHuu yCTOHYMBOTO

94 pa3BuTHUs yenoBedecTBa. [lonarue o
Hay4HbBIX METOJIaX MCCIIEI0BaHUSI BEIIECTB
Hay4Hble IPUHITUIIBI OpTaHU3AIHH

95 XUMHYECKOT0 IPOU3BO/ICTBA.
[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXHEHIIINX BEIIECTB

96 XHMHYECKOE 3arpsi3HEHNE OKpY Karolen
CpEeJbl U €ro MOoCIeICTBUS

97 XuMHS ¥ 30pPOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeICTBA

03 Xumus nuim. Poiab XuMun B o0ecrieueHnu
MMHUIIEBON 0€30IacHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

briToBas xumug




XuMUs B CTPOUTENBLCTBE. BaxkHenime

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepUabl
101 XUMHS B CEIIbCKOM XO3SMCTBE. 1
Oprannydeckue 1 MUHEPAIbHBIC yI00pESHUS
102 CucrtemaTu3zanus ¥ 0000IICHUE 3HAHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10O 102

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O01iecTBO ¢ orpaHM4eHHOM
0TBETCTBEHHOCTHIO «[IPODAY; AkunonepHoe obmecto «M3narenbcTBo
«IIpocBemnienue» 2023 —446,[2] c.: ui.

Xumust: 10 -11 -e knacehl: yriayOaéHHBIN ypOBEHb: COOPHUK 3a7a4 U
ynpaxkHenuii: yaeonoe nocodue/ C.A Ilyzakos, B.A.Ilonkos , 11.B. bapsiiosa ;
nox pexn C.A. ITy3akoBa.- 6-e u3z., crep. - Mocksa : [Ipocsemenune, 2023 - 159 c:
WL

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus (yriryoseHHbId ypoBeHb). Peanuzanus tpedosannii ®I'OC cpeagnero
oOurero o0OpazoBanus: MeToIMueckoe nocooue ansa yunurens / [A. A. KaBepuHna,
M. I'. Caactuna] ; Hayd. pea. H. B. CBupuaenkosa ; noa pea. A.A. KaBepunoit. —
M. : ®I'BHY «UHcTutyT cTpareruu pa3sutus oopazoanus», 2023. — 100 c.: un
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

http://school-collection.edu.ru

https://soc-ege.sdamgia.ru

https://urok.1c.ru/

https://educont.ru/

https://mob-edu.com/



https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/
https://neznaika.pro

chemistry.ssu.samara.ru
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