MHHHCTEPCTBO NMPOCBEIMEHHA POCCHHCKOH ®EJAEPALIHH
Muuucreperso oGpaloBanna W Haykn Peenybnnkn Jarectan
Ynpaeaenne obpazoeanns byiinakexkoro paiiona

MBOY "UYnpreiickan rumuasun um. Cauna adangn ans-Unprasn"

Pykosoautens LLIMO Jamecturens aupextopa  Jlipe e 5

s no YVP_—

L~ " gt Vel A '
“ lamsarosa 3.M. __ f;;/:,@,;f e Kaanena 3.M.
!]Ip;y:ut-:u.-lml ot «30» 08 [ Mansacos T.A. !’Ipﬂoﬁm!ﬁhi o1 43 1n 08
2022 . [potokoa Ne | ot «31» 08 2023 r.
2023r.

PABOYAH MPOTPAMMA
(TD 3580253)

yuebnoro npeavera « Xumua. bazosslii yposenby

ang ooyuaowmxes 10 —11 knaccos

AsTop: Memxuaosa 3arnaar MaroMmenannesna

Ynpreii 2023



MOSACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma mo XMMHH Ha YpOBHE CpeaHEro obiero o0pa3oBaHUs pa3paboTaHa
Ha ocHoBe DexepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Odenepanuny, TpeOOBaHWI K pe3ynbTaTtaM OCBOCHHS (deaepalibHOW  00pa3oBaTEIbHOU
nporpammel cpeanero obmiero obpaszoBanusa(P®OIl COO), npencraBieHHbpXx B DenepabHOM
rocyJapcTBEHHOM obOpazoBarenbHoM crapaapre COO, ¢ yuérom Konuenmuu mnpemnojaBaHHs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opranmzanusx Poccuiickoit ®enepanumy,
peanu3yomux OCHOBHbIE 00pa30BaTelbHbIE IPOrPaMMBbl, 1 OCHOBHBIX MOJIOKeHUH «CTpaTerun
pasBuTusa Bocriutanusi B Poccuiickoit ®Denepannu Ha mepuon no 2025 roma» (PacmopspkeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsL Ha YpOBHE YIIyOJIEHHOTO W3Y4YECHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTO o0Opa3oBanusa ydammxcs 10-11 xmaccoB. UM3ydyenwe mnpenmera,
peanuzyemMoe B ycIoOBHiIX AuGGEepeHIIMPOBAHHOTO, MNPOPUIBLHOTO O0O0y4YeHUs, TPU3BAHO
oOecrieunTh 0011€00pPa30BaATENBFHYI0O U OOLICKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JJIsl afanTaliul UX K OBICTPO MEHSIOIIMMCS YCIOBHMSM JKH3HHM B COLIMyME, a
TaKKe JUIsl MPOJODKCHHS OOy4YeHHs B OpraHU3amusaX MpoQecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XMUMUS SBJISETCS OAHOM U3 MPUOPUTETHBIX AUCLUILINH.

B mnporpaMme mo XMMUM Ha3zHaueHHe NpeaMeTa «XHUMHUSA» TOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OcHoOBomnosaratomumu nonoxenusmu dProC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COJIEPIKaHMs, PE3yJIbTaTOB OOYUYECHHS U TPeOOBAaHUN K YPOBHIO
HOJArOTOBKH BBIMTYCKHUKOB. CBUIETENBCTBOM TOMY SIBISIIOTCS CIEAYIOLIME BBINOIHIEMbIE
IPOTrpaMMOii 10 XUMHHU (HYHKIIUU:

e uHPOPMALMOHHO-METOIMYECKAs, pealn3alus KOTOpOoM o0ecrneynBaeT MOoJydeHHe
NpPEICTaBICHUs O IIENAX, COJACpPKAHWHU, OOIIeH CTpaTeruu OOy4eHUs, BOCIUTAHUA U
pa3BUTHS 00YYAIOLUIUXCS CPEACTBAMHU IMpEeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  NIpeayCMaTpuUBaeT  OIpeJelIeHuE:
IOPUHIUIOB  CTPYKTYPUPOBaHMS M  IOCJIEIOBATENBHOCTH M3Y4EHUs Yy4eOHOro
MarepHuaia, KOJUYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTepPHCTHK; IOAXOJO0B K
(OpPMHPOBAHUIO COJEPKATEIHHOH OCHOBBI KOHTPOJII M OLEHKH 00pa3oBaTelbHbIX
JOCTIDKEHUI 0O0ydJaroIuxcss B paMKax HTOrOBOM arrectauuu B (OpME €IUHOTO
roCyJapCTBEHHOI'O 3K3aMeHa 110 XUMUHU.

[Iporpamma miist yriryOaEHHOTO U3YUYEHUSI XUMUU:

® yCTaHaBJIMBAET MHBAPUAHTHOE MIPEIMETHOE COAEP KaHUE, 00SA3aTENBHOE JUIsl U3yUCHHUS
B paMKax OTHCNBHBIX  Mpoduiel, MNpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYPHUPOBAHHUE €0 IO KJIACCaM, OCHOBHBIM COJEpKATEIbHBIM JIMHUSAM/pa3ienaM
Kypca;

e 1aéT MpUMEpHOE pacrpesieiieHne Y1eOHOrO BpeMEHH, PEKOMEHIyeMOro JJisi U3y4eHHUs
OTJEIIbHBIX TEM;

e [pelaraeT MNPUMEPHYIO IIOCIIEAOBATEIbHOCTh HM3yYeHHMS Y4eOHOro Mmarepuaia ¢
y4€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYI0 HMHTEpIpeTaluio Ieell M 3afad M3ydeHHs NpeaMera Ha
yIiIyOJ€HHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX HPHUOPUTETOB B CUCTEME CPEIHETO
o0rmiero oOpa3oBaHus, COACPKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpPOTrpaMMbl CPEAHEro 00Iero odpa3zoBaHUs
(JIMYHOCTHBIX, METAPEIMETHBIX, IPEIMETHBIX), & TAKXKe C y4ETOM OCHOBHBIX BHUJIOB



yueOHO-T03HABATENbHBIX JIEHCTBUN 0Oydaromerocs IO OCBOEHHUIO COJAEpIKAHUS
npeaMera.

I[lo BceM Ha3BaHHBIM TO3MLUSAM B MpOrpaMMe IO XUMHH MPEIyCMOTpEHa
MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus. 3a
npeaesaMd  YCTAaHOBJICHHOW MPOTpaMMONl MO XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBJISIIOLICH cofiep KaHusl yueOHOro npeamera « XUMHUs» OCTaéTcs BO3MOXKHOCTh BBIOOPA €ro
BapHUaTUBHON COCTAaBJISIONIEH, KOTOpasi JOJDKHA ONPENEIIThCA B COOTBETCTBHH C HAINIPaBJICHHUEM
KOHKPETHOTO MPousi 00yIeHHUS.

B cootBerctBuuM ¢ koHuentyaidbHbIMH MoJoxeHusMH PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJIEHHOTO ypoBHEH B cucteme AuddepeHInpoBaHHOTO 00yueHHs Ha
YPOBHE CpefHero olmiero o0pa3oBaHUs XUMHs HA YPOBHE YIIyOJIEHHOTO M3ydeHHs HaIlpaBJIeH
Ha pealu3aluio MPEeeMCTBEHHOCTH C IMOCIEAYIOIUM J3TaloM TMOJIY4YeHHUS XUMHYECKOIro
o0pa3oBaHMsi B paMKaX H3y4eHHUS CIELUUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHUX
JTHMCLUIUIMH B By3aX M OpraHM3alusax cpelHero npodeccuonanbHoro oopaszopanus. B 31oif cBs3u
U3ydeHHe TMpenMeTa «XUMHsS» OPHEHTUPOBAHO IPEUMYIIECTBEHHO Ha paclIMpeHHe Hu
yIIyOJICHHE TEOPEeTUYECKOW U TMPAKTHYECKOW TMMOATOTOBKH OOYYaroOlIUXCs, BBIOpABIINX
onpeAenéHHbli Mpopmib 00ydeHHs, B TOM YHCJE C MEPCHEKTUBOM MOCIEAYIOUIETO MOTyUeHuUs
XUMHUYECKOT0 00pa30BaHMs B OpraHu3anuax npodeccuonanbHoro oopaszosanus. Hapsay ¢ atum,
B cere TpeboBanuit ®I'OC COO k mimaHMpyeMBIM pe3ysbTaTaM OCBOCHHS (herepabHOM
00pa3zoBaTeNbHON MPOTPaAaMMBI CPETHEro O0IIero oOpa3oBaHHS M3YYCHHE NPEIMETa «XHUMHUS
OpPUEHTUPOBAHO TAK)KE HA PELICHHUE 337a4 BOCIIUTAHUS U COIIMAIbHOTO Pa3BUTHUS 00y4YaIOUINXCA,
Ha (OpPMUPOBAaHUE Y HUX OOIEMHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN pallMOHANIN3ALNN YIeOHOTO
Tpyaa ©  OOOOHIEHHBIX CHOCOOOB  JAEATENBHOCTH, HMMEIOIUX  MEXKIUCIUILUTHHAPHBIH,
HaJIMPEIMETHBIN XapaKkTep.

CocraBnsiromiuMu  ipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOrO M3y4YeHUS SBISIOTCS
yriryonéHuble Kypebl — «Opranudeckass XuMus» n «OOmas 1 Heopranudeckas xumus». [Ipu
OTIpeNIeICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJCpXKaHUA ITHX KYpCOB B
mporpamMme Mo XuMHuHU 3a OCHOBY MpHHATHI nojoxkeHusst @PI'OC COO o paznuuusx 6a30BOTO U
yray0aEHHOTO YPOBHEH U3yUeHUs IpeaMeTa.

OcHoBy cozaepxkaHusi KypcoB «Opranumdeckas xumusi» u «OOmas um HeopraHMuecKas
XUMHUSA» COCTABISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUNA W YMEHHM, OTHOCSIIUXCSA K 0a30BOMY
YPOBHIO HM3yuY€HUS MpeAMeTa. JTa CHUCTeMa 3HAHUM MOJIydaeT Onpelel€HHOE TEOPEeTUYECKOoe
JOTIONIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJbIIMKA  00BEM
¢axTonoruueckoro marepuana. Tak, Ha yriayOn€HHOM ypoBHE M3y4YeHHs IpeaMmera obecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHUS O00bEMA 3HAHMM O XUMHUYECKUX OJJIEMEHTAaX H
CBOMCTBaX UX COEAMHEHUN HA OCHOBE PACHIMpPEHUS U YIIyOJeHUS MPEICTaBICHUNH O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKI[Uii, pacCMaTpUBaeMbIX C
TOYKHU 3PEHUS] XMMUYECKON KMHETUKU U TePMOAMHAMHKH. M3yueHne nepruoanyeckoro 3aKkoHa 1
[lepuonnyeckoif  CUCTEMBl ~XHMHYECKHX  DJIEMEHTOB  0Oa3UpyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XMMHUYECKasl CBSI3b OOBSICHSIETCS C
TOYKHM 3pPEHUS] SHEPreTHUECKUX H3MEHEHUU Npu e€ oOpa3oBaHUU M pa3pyLIEHUH, a TaKXKe C
TOYKHA 3peHUs MeXaHH3MOB e€¢ oOpa3zoBaHusa. V3ydyeHHe THIIOB pEaKIMHA JIOTOIHSACTCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHUX MPOIeccax U 3JIEKTPOIU3E PACILIaBOB
U pACTBOPOB BEIIECTB. B Kypce OpraHMYecKOil XHUMHHM MpPU PACCMOTPEHUU PEAKIIMOHHOMN
CITOCOOHOCTH COCIMHEHUN yNemseTcs 0co00e BHUMaHUE BOMpocaM 00 3JIeKTPOHHBIX dddekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaxX PEaKIfii.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XUMHH YIIIyOJIEHHOTO YpOBHS
U3y4eHHs JUIs KJIACCOB OIpenenéHHOro mpoduis (TJaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JOMOJIHEHUH K 00IIel cucTeMe MpeMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSAHUE CMEXKHbIC
npeaMeTsl. Tak, Hampumep, B COAEpX aHUHM NpeaMeTa s KJIacCOB XUMHKO-(PH3UYECKOro
npoduiist OOJBIIOE 3HAaYEeHUE OyIyT MMETh DJIEMEHTHl Y4eOHOTro MaTepuasia 1Mo OOIIed XUMHH.
[Ipu u3ydyeHum npeamera B JaHHOM CIydae akKIEHT OyAeT caelaH Ha OOLIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUHM M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsl TEOpuUs
(MonekymnsipHass Teopus B (U3UKE), 3aKOHBI COXPAHECHHs] MAacChl M DJHEPrUH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIN3a, IPEACTABICHUS O CTPOSHUH BEILIECTB U APYTOE.

B 10 ke BpeMms B copep)KaHUU IMpeMeTa Ui KJIACCOB XUMHKO-OMOIOTHYECKOTO PO HIIs
00BN yAeTbHBIN Bec OyaeT UMeTh OpraHuueckas XUMus. B 3Tom ciydae mpenoctaBisieTcs
BO3MOXKHOCTbH JJis 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUUYECKONW OpraHu3aluu KJIETKH Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K TNpPUMEPY, TaKH€ CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHJbI, OCJKH, YIJIeBOJbl, HYKIIEMHOBbIE KUCIOTHI U Jpyrue. Ilpu stom
3HaHMUSI O COCTAaBE M CBOMCTBAaX IPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB POTOCUHTE3A, TbIXaHUS, TUILEBAPEHHUS.

B mnnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOEHHS OOIIEHayYHBIX
METO/I0B IIO3HAHUS U OIbITa PAKTHUECKOTO IPUMEHEHHNS HaY4YHbIX 3HAaHUI U3ydeHUe IpeaIMeTa
«XuMus» Ha YriIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C y4eOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX o0nactell «EcTecTBeHHO-HAy4YHBIE TPEIMETHI,
«MaremaTuka u nHGoOpMaTHKa» U «PyCCKUI SI3bIK U JIUTEPATYpPay.

[Ipu n3yuenun ydeOHOrO mpeamMera «XHMHA» Ha yriIyOJEHHOM YpOBHE TakKe, Kak Ha
YPOBHE OCHOBHOIO U CpeaHero obmero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3aaayei
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKM XUMHH Kak o0iacTu
COBPEMEHHOT0 E€CTECTBO3HAHMS, NPAKTHUUECKON JEesATeNIbHOCTH YeJOBeKa U OJHOr0 U3
KOMITOHEHTOB MUPOBOW KYJbTYpbI. PemieHue 3Toil 3agaun Ha yriyOJEéHHOM ypOBHE M3Y4EHHUS
IpeaMeTa MpeArnoaaracT pealu3aluio TakuX Leel, Kak:

e (opMupoBaHHE MPEICTABICHUI: O MaTepHaAIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y NIO3HABAEMOCTH SIBJIEHUIM IIPUPOJIBI, O MECTE XUMUU B CUCTEME ECTECTBEHHBIX HAYK U
e BeaylIeil poiau B 00ecreyeHNH yCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA: B PELICHUU
mpoOJIeM HKOJOTUYECKON, PHEPreTUYECKOW W THUINEBOW O€30MacCHOCTH, B Pa3BUTHH
MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX MWCTOYHHUKOB DSHEPIUH, B
o0ecrieyeHnn paloHaIbHOIO MIPUPOIONOIB30BaHNUS, B (dbopMupoBaHUH
MHUPOBO33pEHUS U 00IEH KyIbTyphl YeJIOBEKa, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOTO
OTHONICHHUS K CBOEMY 3/I0POBbIO U MPUPOJHON Cpee;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (yHIaMEHTAIbHBIX MOHSITHH, 3aKOHOB H
TEOpUH XHWMHUHU, COBPEMEHHBIX IIPEACTABICHUII O CTPOECHHUU BELIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX U KHUHETHMYECKHUX 3aKOHOMEPHOCTSIX NMPOTEKAHHS XUMHYECKUX
peakuuii, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX U TUCIEPCHBIX cHUCTEMax, 00 00X
Hay4YHBIX IPUHLUINIAX XUMUYECKOIO TPOU3BOJICTBA;

e (¢opMmHupoBaHHE Yy OOYyYaOMMXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKHX 3HAHHUH i1 OOBSICHEHHS KIIOYEBBIX HAEH U mpolieM
COBPEMEHHOM XHMHUU, ANl OOBSCHEHUS W MPOTHOZUPOBAHMS SIBICHUN, HMMEIOLINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pelleHHsl MpoOieM, CBA3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHUSA, aHaduM3a W OLECHKU C TO3UIMN 3KOJIOTHYECKOMN
0€30IaCHOCTH TOCJIEACTBUN OBITOBOM M MPOHM3BOJCTBEHHOH JEATEIBHOCTH YeJIOBEKa,
CBS3aHHOW C XHMHYECKUM TIPOU3BOJICTBOM, WCIIOIH30BAaHUEM U IMEpepadOTKOM
BEIIIECTB;

yrayOleHne TPENCTABICHUA O HAyYHBIX METOJAaX TIO3HAHUSA, HEOOXOAMMBIX IS
puoOpeTEeHUsT YMEHUN OPHUEHTUPOBATHCS B MUPE BEIIECTB M OOBICHEHUS] XUMHYECKUX
SIBJICHUH, HWMEIOIIMX MECTO B TMPHUPOJE, B NPAKTUYECKON JEATEIBHOCTH U
MOBCEIHEBHOM KH3HU.

B nmnane peanu3zanuu 1epBOOYEpPEAHBIX BOCIUTATENBHBIX W Pa3BUBAIOUIMX (DYHKIUN
LEJIOCTHOW CHUCTEMBI CpeTHEro o0IIiero oOopa3oBaHUs NMPU HM3YYEHHUU MpenMeTa «XHUMHUS» Ha
yrIIyONnEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKUE LIETH U 33/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TI03HABAEMOCTH SIBICHWUH MPHUPOJBI, YBAXKCHHS K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETUYECKHX W TMPUKIAJHBIX HCCIEIOBAHUU B
XUMHUH, GOPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMH K OOYYCHHIO M MMO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHHUIO Ha OCHOBE YCBOCHHS O0OIICUYEIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HABAaTCIIbHbBIX HHTCPECOB, HWHTCJUICKTYAJIbHBIX n TBOPYCCKUX
crocoOHOCTeN oOydJarImmxcs, GopMUpOBaHUE Y HUX CO3HATEIIBHOTO OTHOIIECHUS K
caMo0Opa3oBaHUI0O W HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
npo(hecCHOHANTFHOW M OOIIECTBEHHOUW NEATENHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U TOTPEOHOCTH B 3I0pOBOM 00pa3e KU3HHU;

dopMHupOBaHHE YMEHHM W HAaBBIKOB Pa3yMHOT0 MPHUPOJOIONIB30BaHMS, pPa3BUTHE
9KOJIOTUYECKON  KYIbTyphl, = NPHOOPETEHHWE  OmNbITa  OOMIECTBEHHO-IIOJE3HOU
9KOJIOTUYECKOH ESATEITLHOCTH.

OOmiee 4YMCIO YacoB, MPEAYCMOTPEHHBIX [UIA HM3Y4YCHUS XUMHHM Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIeIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHMYeCKON XMMMH.

[IpenmMer w 3HaueHWE OPraHWYECKOH XUMHM, TPEACTAaBICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUH.

DNEeKTPOHHOE CTPOEHHME aTroMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHHUSL.
BasienTHBIE BO3MOKHOCTH aTOMa yriiepoja. XUMHYECKasi CBA3b B OPraHUYECKUX COCAUHEHUSIX.
Tunbsl TuOpUAM3aMKM ATOMHBIX OpOUTanei yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBAJICHTHOM
cBs3u (OOMEHHBIA U IOHOPHO-AKIETITOPHBIN). THUIIBI MEpeKphIBaHUsI aTOMHBIX OpOUTANCH, G- U
n-cBsi3u. OnuHapHas, JBOWHAs W TpouHas cBsi3b. CrmocoObl pa3phiBa CBA3€H B MOJEKyJax
OpraHnueckux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKaie, HyKIeOpUIe U MIEKTPouIIe.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa U coBpeMEHHbIE
MPEJICTABJICHUS O CTPYKTYpE MOJIEKYJ. 3HAaU€HHUE TEOPUU CTPOCHHUS OPTaHUYECKUX COEAMHEHUN.
Monekynspuele U CcTpyKTypHble (opmynbl. CTpykTypHble (OpMYJbl pa3lIWyYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, CcKeinerHas. M3omepusa. Buuabl wu3omepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAS. JJEKTPOHHBIE J(PQPEKTHl B MOJIEKYJIaX OPraHMYECKUX COCAMHECHUMN
(MHIYKTUBHBIN 1 ME30MEPHBINA d(PPEKTHI).

[IpencraBnenne o kiaccupuKauu opraHUIeCKuX BemecTs. [loHsaTHe 0 QyHKIIMOHATBHON
rpynme. I'omonorus. 'omonoruueckue psiapl. CucremMaruueckass HOMEHKIIATypa OPraHUYEeCKUX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJIEIBHBIX MPEICTABUTEICH.

OcobenHoctT u  Kiaccuukanuss  OpraHMYecKuX  peaknuil.  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPraHUYECKON XUMUU.

OKCHEpUMEHTAJILHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX NPEBPAILICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHMYecKUuX BEUIECTB W MaTepualaMH Ha MX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpPraHWYECKUX BEIIECTB TNpH HarpeBaHuu (IJIaBleHWe, OOyIrJIWBaHWE W  TOPECHHE),
KOHCTPYHpPOBaHUE MOJIeNIel MOJIEKYJI OpraHMYeCKHX BEIIECTB.

Yraesogopoabl.

Anxanbl. ['oMmonorndeckuii psij ankaHoB, oOmas Gpopmyna, HOMEHKIATYpa U M30MEpHsL.
DNeKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY/ alKaHOB, SP -THOPHAM3AIIS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XUMHUECKUE CBOMCTBA aJKAHOB: PEAKIIMHU 3aMELICHUs, N30MEpPHU3ALNH, TETUAPUPOBAHUS,
UUKJIW3AlMK, TUPOJM3a, KpekuHra, ropeHus. llpencraBienne o0 MeXaHHU3ME peakUuid
PaAMKAIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl oydyeHus: U MpUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa u nu3omepusi. OcoOEHHOCTH CTPOSHHS U
XUMHUYECKHX CBOWCTB MaiblX (IIMKJIOMPOIAH, IUKIOOyTaH) © OOBIYHBIX (I[MKJIOMEHTAaH,
UKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHHE [TUKII0aTIKaHOB.

Ankensl. ['oMoIOrHYecKuil psiji aIKeHOB, olmas ¢hopmysia, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJNCKY/] ATKEHOB, SP°-THOPHAM3ALMS aTOMHBIX OpOHTAIeit
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reomeTrpudeckas (muc-tpaHc-) uzomepus. dusnueckue
CBOMCTBAa QJKEHOB. XUMHWYECKHE CBOMCTBA: pPEAKUHMM MPUCOECAVHEHUS, 3aMEIICHUs B O-
MOJIO’KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3alMM U OKucieHus. [IpaBuio MapkoBHUKOBaA.
KauecTBeHHbIE peakiuu Ha ABOHHYIO CBs3b. CrIoCcOOBI MOMTyYeHHS U IPUMEHEHHUE aJIKEHOB.



Anxaguensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS U XHUMHYECKHX  CBOMCTB
conpsiKEHHBIX nueHoB, 1,2- u 1,4-npucoenunenue. llonumepusanus cOnpspKEHHBIX IUEHOB.
CrniocoOblI MosTy4eHus U NpUMEHEHHUE aJIKa/IieHOB.

Ankunbl. ['oMoOIOrHYeCKUi psAll aKMHOB, 00MmIas ¢popMmysina, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN AJKWHOB, SP-THOPHAM3AINS aTOMHBIX
opOutaneit yriaepona. Pusnueckue CBOWCTBA AIKWHOB. XHMMHYECKHE CBOWCTBA: PEaKIUU
NPUCOEANHEHUS, AUMEPU3alUU U TpUMepU3aluu, okucieHus. KucioTHble cBONHCTBA aIKMHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KaueCTBEHHBIC PEaKIMU Ha TPOUHYIO CBs3b. CHOCOOBI
MOJIYYEHUS! U TPUMEHEHUE aKUHOB.

Apomaruueckue yriaeBoaopos! (apeHsl). 'oMomornyeckuii psii apeHoB, oomas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30.1a.
®dusndeckue CBOMCTBA apeHOB. XHWMHYECKHE CBOMCTBA OCH30JIa W €ro TOMOJIOTOB: PEaKIIUU
3aMeIIeHusl B OCH30JbHOM KOJIBLIE M YIJIEBOJOPOIHOM pAaIHMKalle, PEAKIMHU MPUCOCAMHEHUS,
OKHCIIEHHE ToMoJioroB Oen3omna. IlpeacraBienne 06 OpUEHTHPYIONMIEM IEHCTBUM 3aMECTHTEICH
B OCH30JIbHOM KOJIbIIE Ha IMPUMEPE ATKUIBHBIX pauKaioB, KapOOKCUIBLHOM, THIPOKCUIBLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepu3zanus  crupona. CrnocoObl  MONyYEeHHUS ©  TNPUMEHEHHE  apOMaTHYEeCKHX
YIJIEBOIOPOIOB.

[Tpuponusrii ra3. [lomyrasie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIH
Yroidb U TPOAYKTHI €ro mepepadoTku. CrocoObl mepepadoTKu HEPTH: TMEepPeroHka, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTUUECKUi), pupopMuHr, nuponus. [Ipoaykrel nepepabotku HedTH, MX
MPUMEHEHHE B TPOMBIIIJICHHOCTH H B OBITY.

['eHeTnyeckas cBsI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakiuu 3amerieHus
rajoreHa Ha THUJPOKCOTPYIINY, HUTPOTPYIY, IUAHOTPyNMy, aMuHorpynmy. [lelictBue Ha
rajoOreHNpoOU3BOIHbBIE BOJHOIO W  CIOMPTOBOIO  pacTBopa IIENOo4YM. Bzaumoperncrue
JUTaJIOTEHAIKAHOB C MarHueM M LIMHKOM. [loHATHE O MEeTalyIoOpraHM4YeCKUX COEIUHEHUSIX.
Hcnonp30BaHne TajlOT€HIIPOM3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHUsS BEUIECTB M UX MPEBpallleHUI: H3y4yeHue
(GU3MYECKUX  CBOWCTB  YIJIEBOAOPONOB  (PacTBOPUMOCTH),  KAUE€CTBEHHBIX  pEaKIUui
YTJIEBOJOPOAOB Pa3IUYHBIX KJIaccoB (oOeclBeunBaHUE OPOMHOW WJIM MOJHOW BOJBI, PacCTBOpPA
nepMaHraHaTa Kajius, B3aMMOJCHCTBUE aleTUIEHA C aMMHMAYHBIM pPacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHApyXeHHE YriepoJa M BOJIOPOJa B OPraHUYECKUX BEIIECTBAX,
MOJIyYeHUE STWIEHA U M3y4YEHHE €ro CBOICTB, O3HaKoMmileHHe ¢ koJutekiusmu «Hedtos» u
«Yronp», ¢ oOpa3namMu IUIaCTMAcC, Kay4yyKOB M PE3UHBbI, MOJEIHUPOBAHUE MOJEKYI
YIJIEBOJOPOAOB U TaJOTEHIIPOU3BOJHBIX YITIEBOLOPOIOB.

Kucaopoacoaep:xammye oprannyeckne coeiNHEHUs.

[IpenenbHble OomHOATOMHBIE CcHUPTh. CTpoeHHe MoJeKyl (Ha MpUMEpe METaHoJa U
stanona). ['omonornueckuii psia, odmas Gpopmyna, H30MepHs, HOMEHKIATypa U KiacCHu(pUKaIIHs.
@u3nyecKkue CBOICTBAa NPEENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBS3U MEXAY
MOJIEKYJIaMH ~ COHUPTOB. XHMMHYECKHME CBOMCTBA: pEaKIMU 3aMEIlCHMs, JeruapaTaiui,
OKHCJICHHUS, B3aUMO/JICHICTBUE C OPraHMYECKUMHU U HEOpraHM4eCKUMH KucinoTamu. KauectBenHas
peakuus Ha OJHOaTOMHbIe CcUPTHL. [leficTBHEe 3TaHOJa W METaHOJia Ha OPraHW3M YeJOBeKa.
CriocoObI nostyueHust 1 IPUMEHEHUE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMmepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBONCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKONb W INHLIEpUH. PU3NYECKUE U XHUMUYECKUE
CBOMCTBA: pEaKIMM 3aMELICHUs, B3aUMOJECUCTBUE C OPraHMYECKUMHU U HEOPraHU4YECKUMH
KHMCIJIOTaMH, KaueCTBEHHAsl pEaKIUsl Ha MHOTOaTOMHbIe cnupThl. [IpencraBienue o MexaHusMme
peakiuii HykieohuIbHOTO 3amereHus. JleiicTBre Ha opraHu3Mm denoBeka. CrocoObl MOTyqIeHUs
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aHMHOE BIUSHUE THMAPOKCOTPYIIBI M OEH30JIBHOTO spa.
®dusnueckue cpoictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB (eHoma. KauecTBeHHBIS
peakuuu Ha (enon. ToxkcuuHocTh (enona. CrocoObl MOMy4YeHUS U MpHUMEHEHHe (eHoma.
®denonopManbaeTUAHAS CMOJIA.

KapOoHuiabHble COENMMHEHUS — albJerujbl M KETOHBL. JEKTPOHHOE CTPOCHHE
KapOOHWJIbHON Tpymmbl. ['oMonornueckue psapl ajabAETHAOB M KETOHOB, o0mias ¢dopmyina,
u30Mepusi M HOMeEHKJarypa. (DHU3WYECKHME CBOWCTBA AJBJIECTHUIOB M KETOHOB. XHMHUYECKHUE
CBOMCTBA albJETUIOB U KETOHOB: peakuuu mnpucoequHeHus. OKUCIIEHNE albAETUOB,
KayeCTBEHHbIE peakluu Ha anpierujpl. CrocoObl MONyuyeHUss M NMpPUMEHEHHUE ajbAETUIOB U
KETOHOB.

OnHOOCHOBHBIE TpeaelibHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHknarypa. Pusndeckue CBOHCTBA OJHOOCHOBHBIX
npelenbHbIX KapOOHOBBIX KHUCIOT. BomoponHbie CBsS3M MeXAYy MOJIEKYJIaMH KapOOHOBBIX
KHUCIIOT. XMMUYECKUE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peakuus 3TepUPHUKAUHU, PEaKIUU C
y4acTHEM YTJIEBOJOPOAHOrO paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. IloHsTHE
0 TPOU3BOIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPEAETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT, AUKApPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucaoT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHONE8AA, JUHONEH08as KHUCIOTHL. CrocoOsl
NOJIy4YEeHHUsI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnsie 2¢upsl. ['oMonorudeckuii psia, odmas dhopmysa, U3oMepusi 1 HOMEHKJIATypa.
Du3nYeCcKue 1 XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIIOW U IIETOYHOU Cpeie.

XKupsl. Ctpoenue, Gpusnyeckue U XUMHUECKUE CBOMCTBA JKUPOB: THAPOJIU3 B KUCIOH U
me’a049Hoi cpee. OCOOEHHOCTH CBOWCTB )KHUPOB, COACPIKALINX OCTATKU HETIPEIeNbHbIX KUPHBIX
KUCHO0T. JKUpsl B IPUPO/IE.

MBpBUT4 KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmast xapaktepucTuka yrieBonoB. Kiaccudukanus yriaeBogoB (MOHO-, OH- U
nojucaxapuabl). MoHocaxapuabl: TIOK03a, (PyKTO3a, TajakTo3a, pubo3a, Ae30KkcuprOo3a.
®u3nyeckue CBOMCTBA M HaxoxkieHue B mpupone. PoTocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAKLIMU C Y4YacTUEM CHUPTOBBIX MW  ANBJETHMAHONW TpyINN, CHOUPTOBOE U
MOJIOYHOKHCIIOe OpoxkeHue. I[IpuMeHeHHe TIIIOKO3bl, €€ 3HAueHHE B >KU3HEICSITEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajapTO3a U JakTo3a. BoccraHaBmuparomue u
HEBOCCTaHABIIMBaONIME aucaxapuabl. ['maponn3 aucaxapuaoB. HaxoxneHuwe B mnpupone U
npumeHenue. [lomucaxapunpl: Kpaxmaji, INIMKOTeH M 1emnono3a. CTpoeHre MakKpOMOJIEKYIT
Kpaxmaja, TJIMKOI€Ha WU Lesuoyio3pl. PDu3nueckue CBOMCTBA Kpaxmajga M LEJUII0JIO03BI.
XHUMHUUYECKUE CBOMCTBA Kpaxmala: TMAPOJIM3, KAaYeCTBEHHAs pEaKkUus C HOAOM. XUMUYECKHE
CBOICTBa 1EJITIOI03bI: TUAPOIIN3, OTydeHHE YPUPOB 11eUTI0103bl. [loHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAIbHbIE METO/Bl M3YYEHHs BEIIECTB M WX IPEBpPALICHUN: pacTBOPUMOCTh
pa3MYHBIX CHOUPTOB B BOJE, B3aUMOJECHCTBHE STaHOJA C HATPUEM, OKHCIIEHHE STUIOBOTO
CIIUpTA B AJBJETHJ HAa PACKAIEHHOM MEOHOM NPOBOJIOKE, OKHCIEHHE STHUIIOBOrO CIUpPTa
JUXPOMATOM Kayus (BO3MOKHO HCIIOJIb30BAHHUE BUIEOMATEPHUAIOB), KAUECTBEHHbIE pEaKlUy Ha
anpaerubl (¢ ruapokcuaoM nuammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmnepuna
¢ rugpokcuom menu(ll), xummuueckne cBoiicTBa pacTBOpa YKCyCHOM KHMCIIOTHI, B3aUMOJIEHICTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), BzaumonelicTBue kKpaxmana C MOJIOM, PEIICHHE
9KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupThl U peHonb», «KapOboHoBble KUCIOTHI. CI0KHBIE
3(upbI».

A3oTcoaepikaiie OpraHudecKne coeJMHeHus .

AMUHBI — OpraHU4YecKWe TMpOW3BOAHBIE ammuaka. Kriaccudukamus aMUHOB:
anudaTruyecKkue U apoMaTHUeCcKHe; MepBUYHbIC, BTOPHUUHbIE U TpeTuyHble. CTpOEHUE MOJIEKYIL,
obmas ¢gopMyna, u3oMepHsi, HOMEHKIATypa U (U3HUYECKHE CBOMCTBA. XHMHYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIC CBOWCTBA, ANKMJIMPOBAHUE, B3aMMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTOM KUCcIOoTOU. CONU aIKUIIaMMOHHUSL.

AHWINH — IPEACTAaBUTENb AMUHOB apoMaTHdeckoro pana. Ctpoenue anwinHa. B3aumuoe
BJIMSTHUE TPYII aTOMOB B MouieKyje aHuinHa. OCOOEHHOCTH XHMUYECKUX CBOWCTB aHUIIMHA.
KauecTBennsie peakumn Ha aHuiauH. CrocoObl MONyY4eHUsS M MPUMEHEHHE annu(aTudecKux
amuHOB. [loydeHre aHWIMHA U3 HUTPOOESH3071a.

AmuHokucinotrel. Homenknatypa u  wuszomepus. OTnaeinbHbIE MPEACTABUTENN O~
AMUHOKMHCIIOT: TJIMUMH, alaHuH. PU3ndecKrne CBOMCTBA aMHUHOKHUCIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEpHBIX OPraHUYECKUX COCAMHECHHM, peaKius IOJUKOHICHCAIINH,
o0Opa3oBaHNe MENTUAHON CBs3U. buonornueckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 U THAPOIIU3
NENTUIO0B.

benku kak npupoassle nonumepsl. llepBuuHas, BTOpHYHas M TpeTUUHas CTPYKTypa
0enkoB. XMMUYECKUE CBOWCTBA OENIKOB: THUIPOJIM3, NEHATypalus, KaUeCTBCHHbIC PEaKIMU Ha
OenKH.

OKCIIEpUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M MX MPEBPALCHUN: pPAaCTBOPEHUE
0enKkoB B BOJie, JeHATypalus OEIKOB MU HarpeBaHUM, IIBETHbIC PEaKIMU Ha OENKH, pelleHue
HKCIIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOJEpKAlMe OPraHUYeCKHE COCIUHEHUS» U
«Pacro3HaBaHue OPraHUYECKUX COCIMHEHUI.

BbicokomouieKyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TOHSATHS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEpU3ALUU, CpeAHsss MoJieKyisipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — TOJIMMEPU3ALIUS U MOJTUKOHIEHCAIIUS.

[Tonumepusie MaTepHuabl. [1nacTmaccel (monu3TUIIEH, MIOJIUIIPOIIUJIEH,
MOJIMBUHUIXJIOPULL, MIOJINCTUPOJI, MOJIMMETUIIMETAKPHUIIAT, MOJIMKapOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka riacTuka.

DnacToMephl: HATypalbHBIA  KaydyK, CHHTETHYECKHE Kaydykd (OyTaJIHEHOBBIH,
XJIOPOTIPEHOBHIHN, H30ITPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BosnokHna: HaTypanbHbBIE (XJIOMOK, IMEPCTh, MIETK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Monmumepsl  cmenmManbHOTO  Ha3Ha4YeHHWS  (TEQUIOH, KEBIap, JIIEKTPOIPOBOIAIINE
MOJIMMEPHI, OMopa3aaracéMbpie MOJMMEPHI).



DKCrepuMEHTAIbHBIE METOJIbl M3YYECHHS BEIIECTB W MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3llaMu MPHUPOJTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMacC, Kay4dyKoOB, pEIICHHE
HKCIEPUMEHTAIBHBIX 33134 10 TeMe «Pacrno3HaBaHue MIacTMacc U BOJIOKOH».

PacuérHble 3agayn.

Haxoxnenue MoiekyasipHOi (popMysibl OPraHUuYecKOro COeTUHEHHS M0 MacCCOBBIM JIOJISIM
AJIEMEHTOB, BXOISIIUX B €r0 COCTaB, HAXOXKICHHUE MOJIEKYJSPHOH (HOpMYsBl OpraHUYECcKOro
coenHeHus: Mo Macce (00BEMY) MPOIYKTOB CropaHus, IO KOJMYECTBY BellecTBa (Macce,
00BbEMY) TPOJIYKTOB PEAKIIMH U/WUIH UCXOJIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYITHI
OpPraHMYECKOTO BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB MOJIyYEHHS,
OIIpEZEeNICHUE 10JIM BBIXOZA MPOIYKTa PEAKIIUUA OT TEOPETUYECKH BO3MOYKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanusi MexXnpeaMETHbIX CBSA3EH NMPU M3YYEHUHU OpraHndeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YEepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHSITHIA, TPUHATHIX B OTJIEIHHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHHWE, HAYYHBIM (akT, rumoresa, TEOpHs,
3aKOH, aHAJINW3, CHUHTE3, KiaccHu(uKalus, HAOIIOJeHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusuka: marepus, aTroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKUU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHME BEIIECTBA, (PM3UUYECKUE BEIUYHHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opraHusm, sKocucteMa, omocdepa, MeTaboIM3M, HACIIEICTBEHHOCTD,
aBTOTPOGHBIA M TEeTepOTPO(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJIEBOIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadusi: mose3Hble UCKOMAaeMble, TOTIHBO.

TexHonorus: muIIeBble MPOTYKThI, OCHOBBI PAIMOHATILHOTO MUTAHUS, MOIOIIIUE CPE/ICTBRA,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIIACC

OBILIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonbl. CTpoeHue 3IeKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC 4YHCIIA. DHEPreTHYECKHE YpPOBHU M TOJYPOBHU. ATOMHBIC
opOutanu. Knaccupukanus XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-ameMmentsl). Pacnpenenenue
3JIEKTPOHOB MO AaTOMHBIM OpOHTANsIM. DJIEKTPOHHbIE KOH(UTypaly aTOMOB 3JEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHHH, SJICKTPOHHBIC
KOH(UTYpAIH HOHOB. DIEKTPOOTPULIATEITHHOCTD.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema XuMuUuYeckux osnemento /JI.U.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [lepHoanyeckoil CHUCTEMBbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOUN TEOpUel CTpOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX JJIEMEHTOB W 00pa3yeMbIX MMM IMPOCTHIX M CIOKHBIX BEIIECTB IO TPyMIaM M
nepuojaM. 3HaueHue nepruoandeckoro 3akona /.M. Menpaeneena.

XumHu4ueckasi CBs3b. BUIBI XMMUYECKON CBSI3M: KOBAJICHTHAsl, NOHHAs, METAJJINYECKas.
Mexanu3mMbl 00pa30BaHUs KOBAJCHTHOM CBS3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPrus
U JyiHa cBsa3u. [lonsipHOCTD, HANIPAaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBsA3U. KpaTHble
cBs3u. BogopoaHas cBsizb. MeKMOJEKYISIpHbIE B3AMMOACHCTBHUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEpE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuosa).

[IpencraBnenre O KOMIUIEKCHBIX coequHeHusX. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTenb, JHMraHAbl. 3HAue€HHWE KOMIUIEKCHBIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XHUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THIBI KPUCTAIMYECKUX
peméToK (CTPYKTYp) U CBOKCTBA BEIIECTB.

[TonsiTne o nucnepcHbIX cucteMax. MctuHHble pacTBOpHIL. [IpeacraBieHne 0 KOJUTOUIHBIX
pactBopax. CrmocoObl BbIpaXCHHs] KOHIICHTPAIMM PACTBOPOB: MaccoBas [OJIsS BEIIECTBA B
pacTBope, MOJIsIpHas ~ KOHUEHTpainusi. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMOCTb. Kpucrammoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BeUIeCTB. |pUBUANbHbIE HA3BAHUSA
OT/ENbHBIX MPEJICTABUTENCH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHYeCKUX peakiiii B HEOPraHUYEeCKOM U OpraHnYecKOi XUMUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU NPU XUMHUYECKHX
peakuusax. TenaoBbie 3QpPEeKTh XUMHUUECKUX peakiuil. TepMoXxuMuieckue ypaBHEHUSI.

CKOpOCTh XUMUYECKOH peakluu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (pakTopoB. 'oMOreHHbIC
U reTeporeHnbie peakunu. Katanus u karaau3aTtopsl.

O6parumble W  HeoOpaTUMbIE peakIuu. XHUMHYEeCKoe paBHoBecwe. KoHcraHTa
XUMHYECKOro paBHOBecHs. (DaKTOphI, BIMSAIOIME HA MOJIOKEHUE XMMHUYECKOTO PABHOBECHSA:
TEeMIIepaTypa, NaBJIEHUE M KOHLIEHTPALlMK BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunmun Jle
[TaTense.

OnextponauTtnueckas auccouuanus. CusipHble U ciabble  2eKTposuThl. CTeneHb
nucconnanuu. Cpena BOJHBIX PacTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazarenb (pH) pactBopa. I'maponus coneil. Peakiuu nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKUCIHUTENb U
BOCCTaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJIEHUsA. BakHeWllne OKHCIUTENN H
BOCCTaHOBUTENU. MeTOJ] 37IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACIIaBOB BELIECTB.

OKCIEepUMEHTaIbHbIE METOAbl M3YYEHHS BEIIECTB M WX MPEBpALICHUN: pa3IokKeHUe
NEepPOKCUJa BOJOPOJA B NPHUCYTCTBUM KaTalM3aTOpa, MOJEIU KPUCTAUIMUECKUX PEMIETOK,
IPOBEJCHUE peakuuii HOHHOTO OOMEHa, OIpeAeleHHe Cpelbl PacTBOPOB C IMOMOUIBIO
WHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKON peakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus.

[Tonoxxenue HemetaioB B Ilepuogumueckoil cucrteme XuUMHUYECKHX dieMmeHToB JI.U.
MenneneeBa W OCOOCHHOCTH CTPOEHUS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJLIOB.
AmoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bonopon. Ilonyuenue, ¢puznyeckue M XUMHUYECKHE CBOWCTBA: pEaKIUHU C METANIaMU U
HEMETaJUIAMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ mapuapl. TOIUNIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, Gu3NYecKue U XUMHUYECKHe
cBoiicTBa. ['asoreHoBogOpoabl. BakHelme KUCIOPOACOAEPIKAIIUE COCIUHEHUS TajJOT€HOB.
JlabopaTopHbIe ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHs TajoreHoB. [I[puMeHeHne rajJoreHoB U
UX COCOUHEHUN.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBINIIEHHbIE CHOCOOBI MOJYYEHHS] KUCIOPOA.
®dusnueckue M XHMMHYECKHUE CBOWCTBA W MPUMEHEHHE KHCIOpoJa MU o30Ha. OKcuabl U
MEPOKCHUJIBI.

Cepa. Haxoxxnenume B mpupoje, CIOCOObI TMOMYy4eHHs, (PU3MUEeCKHe U XUMHYECKHE
cBorictBa. CepoBomopoa, cynbbuasl. Oxkcua cepsl(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiau. OCOOCHHOCTHM CBOMCTB CEpHON KHCIOTHL. IlpuMeHeHue cepbpl U eé
COEMHECHUM.

A3zor. Haxoxnenue B mpupone, CHOCOObI MOJIy4YeHHS, (PU3NYECKHE H XUMHUYECKUE
cBoMcTBAa. AMMHMaK, HUTpUIbl. OKcuabl a30Ta. A30THCTass M a30THAasg KUCJIOTBI U HUX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KHUCHOTHL [IprMeHeHHe a30Ta M €ro COeJUHEHUH. A30THBIC
yIoOpeHusl.

®dochop. Haxoxnenne B mpupojie, CrocoObl MOMydeHHUs, (DU3NUECKUE W XHUMHYECCKUE
cBorictBa. Dochuaer u dochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIMU.
[Tpumenenue dpocdopa u ero coequnenuii. Dochopusie ynodpeHus.

Yrinepon, HaxokIeHHe B Tpupone. AmorpomnHble Mogudpukanuu. Duzndeckue u
XHMHUYECKHE CBONCTBAa MPOCTHIX BEIIECTB, 00Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcun yriepona(lV), yrompHas kuciaora u €€ coid. AKTHBUPOBAHHBIA YTOJb, aacoOpOIHs.
Oymiepensl, rpadeH, yriaepoaHble HaHOTpYOku. I[IpuMeHeHHWe TPOCTHIX  BEIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €T0 COSAMHCHHIA.

Kpemunii. Haxoxxnenue B mpupoje, cocoObl MONydeHUs, (PU3MUECKHE U XHUMHYECKUE
cBorictBa. Okcua kpemuusa(IV), kpemMHHEBasE KUCIOTA, CHIMKATHI. [I[puMEeHEHNE KPEMHUS U €ro
coenuHeHuil. CTEKII0, €ro MojyueHue, BUJIbI CTEKJIA.

[onoxxenne metamioB B Ilepruouueckoii cucTeMe XUMUYECKUX 371eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI STIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. O0mue pu3nyeckue CBONCTBa METAJLIOB.
[Tpumenenue meTaisioB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHA P HampspDkeHuid MeTawioB. OOmme CcrnocoObl  MONydeHUs
METaJIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJUTYpIHUs, dNekTpomeTatyprus. [louarue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka MeTawioB [A-rpynmsl [lepuoandeckoil cHCTEMBl XUMHUYECKUX
aneMeHToB. Hatpuii u kanuii: noiaydyenue, GU3NUecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka mMetaioB I[A-rpynmer [leprogmdeckoil cucTeMbl XMMHUYECKUX
9JIEMEHTOB. MarHuii W KaJblMi: TMOJydeHue, (PU3nUecKue U XUMHYECKHE CBOWCTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U X coeNuHeHUH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUER: TIONTydeHue, (U3MYECKUe U XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIe CBOICTBA OKCHIAa W THUIPOKCHIA ATIOMUHHSI,
TUAPOKCOKOMILIIEKCHI aTIOMUHUS.

OOmast xapakTepuCTHKa MeTalioB moOo4HbIX mnoarpynn (b-rpymm) Ilepuonnyeckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®u3nYecKue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeguHeHui. OKCUAbl U TUIPOKCUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarel U AuXpomaThl, UX OKHCIUTEIHHBIC CBOWCTBA.
[Tonyuenue u npumMeHeHue Xpoma.

®usnueckue M XHUMHMYECKHE CBOMCTBA MapraHia M €ro COCIUHEHMH. Baxuenmmue
coenuaenust Mmapranna(ll), mapranna(I1V), mapranma(VI) u mapranna(VII). [lepmanranat kanus,
€ro OKHCIIUTEIbHbIE CBOWCTBA.



®u3nYecKnue U XUMUYECKHE CBOMCTBA JKeJie3a U ero coequHeHni. OKCUIbI, TUAPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [Tomyuenue u mpuMeHEHNE Kele3a U €ro CIIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonydenre u npuMeHeHue
MeOU U €€ COeTUHEHNH.

[{uHK: monyueHue, GU3HNIecKre U XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCH/IA
Y TUAPOKCUJIA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHeHune IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX MPEBpalllCHUI: H3y4yeHue
00pasIoB HEMETa/IOB, TOopeHue cepbl, (ocdopa, xkemesa, MarHus B KHUCIOPOJE, M3ydeHUE
KOJUIeKIMH «MeTalibl M CIJIaBbl», B3aWMOJEHCTBHE INEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOKHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), B3aUMOJICUCTBUE IIUHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJI0ueld, KaYeCTBEHHbIE PEaKI[M Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTHOHBI METAJJIOB, B3aUMOJIEUCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpamMu KHCIIOT M LIEJIOYEH, PEeIIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4d M0 TeMaM «l aJoreHs»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop U UX COeTUHEHUD», «MeTallIbl TIaBHBIX MOATPYII»,
«MeTtamibl MOOOYHBIX TOATPYIIID.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA delloBeuecTBa. [loHATHE 0 HayuyHBIX
METO/JaX I[IO3HAHMSI M METOJOJIOTMM HAay4yHOro uccieAoBaHus. HayuHble NOpUHIUIBI
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYYCHUS BaXKHEHIIIHX
BElIECTB (Ha MpUMepe MPOU3BOJACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CHocoObI MOJTYYEHHUsS] METAVIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKPYXarollel cpelbl U
ero nocneacTsus. Poib xuMuun B o0ecriedeHnn 3HepreTuYeckoil 6€30MacHOCTH.

XumHus U 300poBbe 4yenoBeka. JlekapcTBeHHble cpencrsa. IlpaBuia uCHonb30BaHUsA
JIEKApCTBEHHBIX IIpenaparoB. Poib XWMHUM B pa3BUTUN MEIULIMHBI.

XYMHUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib Xumuu B obecreueHun
MUILEBOH Oe30MacHOCTH.

Kocmernueckne u mapdromepubie cpenctBa. bertoBas xumwus. [IpaBumia 6Ge3omacHOro
MCIIOJIb30BaHUs IPENapaToB OBITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMHUs B CEIbCKOM X03siiicTBe. OpraHnyecKre U MUHEpATbHBIC YIOOPECHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, Kepamuka. MaTtepuaibl
JUIs DJIEKTpOHUKH. HaHoTexHOMOrNu.

PacuérHble 3agayn.

Pacuérpl: Macchl BemiecTBa WM 00BbEMa Ta30B M0 M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MacChl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET IPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEaklWH, €CId OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
ONpeAcNEHHOM MacCOBOM JIOJI€d PAaCcTBOPEHHOIO BELIECTBA, MACCOBOW JOAM W MOJISIPHOMU
KOHIIGHTpAllMd BEILECTBA B PAcTBOpPE, MOJIM BbIXOJa MPOJYKTa PEaKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yueHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 Kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK 1 MOHATHUM, IPUHATHIX B OTACIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO0Impe ecTeCTBEHHO-HAYyYHBbIC TOHSATHS: SBJICHHWE, HAayYHBIH (akT, TUIOTE3a, TCOPHS,
3aKOH, AaHalu3, CHHTE3, Kilaccuukamnus, TEepUOAUYHOCTh, HAONIOJICHUE, W3MEpEHHUE,
3KCHepI/IMeHT, MOACIIb, MOI[GJII/IpOBaHI/Ie.

®dusnka: Marepusi, MUKPOMHpP, MAKPOMHpP, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, HOH,
H30TOITBI, PaJMOAKTHBHOCTh, MOJICKYJIA, YHEPreTHYCCKHH YPOBEHb, BEIIECCTBO, TEIO, OOBEM,
arperaTHoe COCTOSAHHUEC BCIICCTBA, I/I,Z[GaJIBHblﬁ ras, q)HSI/I‘IeCKI/Ie BCINMYHHBI, CAHUHUIIBI
U3MEPEHUS, CKOPOCTh, JHEPTHUS, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Owuochepa, MeraboIM3M, MakKpo- U
MHUKPOIJIEMCHTBI, O€JKH, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadust: MuHEpabl, FOpHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHoNOTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJLTYPTHUs, CTPOUTEIbHBIC MaTEPHAIIBI,
CCJIbCKOXO3SHUCTBEHHOE TPOW3BOJICTBO, IHUINEBAas IMPOMBIIIICHHOCTh, (hapMaleBTHYSCKas
HpOMBIH_UIeHHOCTB, HpOI/IBBOI[CTBO KOCMECTHUYECCKUX HpenapaTOB, HpOI/I3BO,Z[CTBO
KOHCprKI_II/IOHHBIX MaTepI/IaJIOB, BHGKTpOHHaﬂ HpOMBIH_UIeHHOCTB, HAHOTCXHOJJIOTHUHU.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOIPAMMLBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS TpeaMera «XHUMHUS» Ha YPOBHE CpeaHEero oomero ooOpazoBaHUs
BBIJICJICHBI CJICMYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIOIUMHUCS POCCUUCKOM TpaskIaHCKOM
WJICHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOONPEICIICHUIO;
HaJIMYMe MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOyYaroIuxcs
PYKOBOJACTBOBATbCS TPUHATHIMH B OOIIECTBE MpaBWJIAMA M HOPMaMH TOBEICHUS; HAIUYHE
MIPaBOCO3HAHUS, PKOJOTUIYECKON KYJIBTYPHI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC
TUIAHEL.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MpeaMeTa «XHMHs OTPaKalT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIPHON U TIPAKTHYECKOHN JESTEIHLHOCTH 00YyJaomUXCsl B TIPOIECCE peaan3alun
00pa3zoBaTeNbHON JAESTETHHOCTH.

JIngHOCTHBIC pe3yabTaThl OCBOCHUS MPEAMETa «XUMHUS» OTPaXaroT CHOPMHPOBAHHOCTH
OTIBITA MTO3HABATEIPHON U TIPAKTHUECKOMN JEATEIHHOCTH 00YyJaoIUXCsl B TIPOIECCE peaan3alun
00pa30BaTeNbHON IeATETPHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

OCO3HAHUA O0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MTpaB M 00SI3aHHOCTEH, YBAKCHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMAaxX M MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHUI B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEITLHOCTH MPHU CO3JaHUU YICOHBIX IMPOEKTOB,
peleHnr yuyeOHbBIX U MTO3HABATENIBHBIX 33124, BEINOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YICOHOU EATETLHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMHH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO TMPHUIOKEHUS
XHMHH, OCO3HAHHMS TOTO, YTO JaHHBIE HAyKH €CTh Pe3yJbTaT JJIMTEIbHBIX HAOIIOACHUM,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U TPAKTUKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUHU U TIOCIEAYIOUIEM aHAIIU3€
nH(OpMAIUK O TIEPETOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHONW XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IIOBEJCHUE U MOCTYNKM CBOMX TOBApUUIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MMOCTYIKOB;

4) popMmupoBaHUs KYJbTYPHI 310POBbS:

MOHUMAaHHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro oOpas3a KWU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;



coOoIeHnsT MpaBmJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HH, B TPYIOBOH JESATEIBHOCTH;

MOHWMAHUS 1EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHUS TOCIEICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3a7ad COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIaccCa, MIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHNUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPaeKTOpHH OOpa3oBaHMs,
Oynymeil mpodeccuu U peaan3alnuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U TOTPEOHOCTEH O0IIECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH 11€1€CO00Pa3HOr0 OTHOMIEHUS K MPHUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPEBL;

OCO3HAaHUS HEOOXOJMMOCTH HCIIOIB30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalOHAIBHOTO IPUPOAOIIOIb30BaHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPE OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEINPHHIMAESMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH MJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
00I1IeCTBEHHOM MPAKTUKY;

MOHWMAHUS CHENU(PUKA XUMUU Kak HayKH, OCO3HaHHsA €€ poiau B (HOPMUPOBAHHU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJBI M YEJIOBEKA, B IMO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHn: MpodJIeM COXPAHEHHUS IPUPOJTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM JJII COBPEMEHHOW NMBHIW3ALNU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BAXKHOW POJIM B CO3JaHUM HOBOM 0aszbl MaTepuaIbHOMN
KYJIbTYpBI, B pEICHUH II100ATBbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecreueHnn yCIOBHMA yCIEUTHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMAHUs CYIIHOCTH METOJOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITIOJIb30BATh IMOJIydaeMble 3HAHUS IS



aHaJIM3a W OOBSCHEHUS SIBICHUH OKPYXXAIOIIETO MHUPAa M TPOUCXOISNINX B HEM H3MEHEHHH,
yMEHUSs Jie7aTh 000CHOBaHHbIC 3aKII0UEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIHHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS ISl pelIeHns Ipo0iemM
B pEaJIbHBIX )KU3HEHHBIX CUTYAIHsAX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOMN IeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
aKTHBHOMY IIOJyYEHHIO HOBBIX 3HAaHWH 10 XHMHUH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSIMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
NeSITETbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MertanpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS MPOrPaMMbI [0 XHMHHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC JUII (OPMHPOBAaHUS MHPOBO33PEHUS OOYYArOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXmpeIMeTHBIE) 00IIeHAYYHbIC TTOHATHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOIECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJdbHblE  ydeOHble  JeHCTBHS  (TMO3HABaTeIbHBbIE,  KOMMYHHKATHBHEIC,
peryisaTuBHbBIE), oOecneunBaone (HopMUpoBaHME (YHKIMOHATBHOH TI'PaMOTHOCTH H
COILMAIbHOM KOMIICTECHIMH 00YyJaroIInXCs;

CIIOCOOHOCTh ~ OOy4alOmIMXCS ~ HMCIOJb30BaTh  OCBOEHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIC ACHCTBUS B IIO3HABATEIBHOW H
COLMAJIBHOM MPAKTHUKE.

MertanpeaMeTHbIC pPe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU yUCOHBIMU
MI03HABATEIbHBIMHU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eiiCTBUS

1) 6a3oBble JIOTUYeCKHeE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTpeAeNaTh LEeIN JAeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU

HCIIOJI30BAaTh IIpHU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA: BbIACIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHaBIMBAThb WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME NOHATUS ISl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUII;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIIN;

YCTaHAaBJIMBATb TPUYHNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIYKTUBHbIC, JIENyKTUBHbBIC, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBbIX SIBICHUSX, (HOPMYIHUPOBATH
BbIBOJbI U 3aKJIIOUYCHU A,

MMPUMCHATH B MPOHCCCC MO3HAHUA HUCIOJIB3YCMbIC B XUMUU CHUMBOJIMYCCKUC (3HaKOBBI€)
MO/JIEJH, IPe0OPa30BbIBATH MOJIEIbHBIEC IPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,



XUMHYecKass (OpMynia, YpaBHEHHE XHMMHUYECKOH peakuuu — INpU pPElCHUH Y4eOHbIX
NIO3HABATENBHBIX M MPAaKTUYECKUX 33734, NMPUMEHSATh Ha3BAaHHBIC MOJEIbHBIC NPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Yy4a€MbIX BEILIECTB U XUMUYECKUX PEaKIUii.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJauyd  HMCCIEJOBAHHUSA, HCIIONB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(hOpMyTHUpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKIECHUM;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJIHOIO IIJTAHUPOBAHUS M TPOBEJIEHHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOLIEHHS U BBIBOJBl OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAEIAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOW MCCIIEOBATEIbCKONM U MPOEKTHOM JesTeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB DELICHHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METOI0B TO3HAHMSL.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIOMYJISIpHAs
JaUTEepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBouyHble TocoOusi, pecypcsl MHTepHera),
aHAJM3UPOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHJOB M (QOPM MPEACTaBIEHUS, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEITPOTHBOPEUNBOCTH;

dbopMynupoBaTh 3ampoCchl M NPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpopManuu, HeOOXOIMMOM [T BBIMOJIHEHHUS YI€OHBIX 33a]a4 ONPeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUs MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPECTaBICHUS WH(OPMAIH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCNONb30BaTh HAyYHBIH $A3bIK B KadyecTBE CpEeACTBAa IpU pPabdoTe € XUMHYECKOU
nH(popMmaruend: TPUMEHATh MEXKIpeAMETHbIe ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

3aaBaTh BOMPOCHI 110 CYILECTBY OOCYX/1aeMON TEMbI B XOJI€ TUAJIOTa U/UITH TUCKYCCHUH,
BBICKA3bIBaTh UJIEH, (POPMYIHUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBITOTHEHHS
IIPEIIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3EHTAUUeN pe3yJabTaTOB MO3HABATEIbHON IEATEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH NP  BBIIOJIHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanmzanyy y4eOHOTO TpOeKTa, M (OPMYyTUPOBATH BBIBOJABI MO PE3ylbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0/€ 00CYX/IeHUs U OOMEHAa MHEHUSIMH.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

CaMOCTOSATENIFHO IIIAHUPOBATh U OCYIIECTBIATH CBOIO NMO3HABATEIbHYIO JEATEIBHOCTS,
omperensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeJiaraéMblii arOpuUTM JIEHCTBUN TpPU BBHIOJHEHUN YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YUETOM IMOJIyYE€HUSI HOBBIX 3HAHHH O
BEILIECTBAX U XUMHUYECKUX PEAKIVIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICSITEIHHOCTH HA OCHOBE CAMOAHAaJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbl [0 XUMHH Ha YriIyOJEHHOM YpOBHE Ha
YPOBHE CpEIHEro OoO0IIero oOpa3oBaHUs BKIIOUYAIOT CHEIU(UUECKHE A Y4eOHOro mpenMera
«XUMUS» HaydyHbIC 3HAHUS, YMEHUS U CIOCOOBI JIEHCTBHI 1O OCBOCHHIO, MHTEPIPETAIMH H
HpeO6paSOBaHI/IIO 3HaHI/II>'I, BUbI ACATCIIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHHA U ITPUMCHCHUIO
3HAHUU B PA3IMIHBIX y‘-Ie6HBIX CUTyallusiX, a TaKKC B PCAJIBbHBIX KXU3HCHHBIX CUTYalUiIX,
CBSI3aHHBIX C XMMHEH. B mporpamMme 1o XUMHH NpEIMETHBIC PE3YJIbTaThl MPEICTABICHBI IO
roJlaM U3y4eHHsI.

10 KUIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XuMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAYEHMH OPraHUYECKOM XUMHH B
CHCTEME E€CTECTBEHHBIX HAyK U €€ poJiH B 00ECreueHHH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA B
pelieHny mpodIeM IKOJIOTHUECKOM, YHEPreTHUECKON W MHUIEBOM O€30MacCHOCTH, B PAa3BUTUHU
MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHaOB, HOBBIX MCTOYHHUKOB HHEPrHH, B OOECHEUEeHUU
PalMOHATILHOTO MPHUPOIONOIL30BaHus, B (DOPMUPOBAHUM MHPOBO33PEHUS U OO0IIEH KYIbTYpHI
YeloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOI'O OTHOIICHHS K CBOEMY 3/0pOBBIO H
MPUPOJHOM CpeliE;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHUS — XUMHUYECKHI 3JIEMEHT, aToM, SAPO M JJIEKTPOHHAs o0ojiouka aroma, s-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTOMa, TMOpUIM3AIMs aTOMHBIX
opOutanel, MOH, MOJIEKYNa, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHYECKasl CBsI3b, MOJIb, MOJIApHAs Macca, MOJISIPHBIM O0O0BEM, YIIEpOAHBINH CKeJeT,
GyHKIMOHATBHASA TPYIA, PaaWKajl, CTPYKTypHbIC (HOpMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJIETHBIE), M30MEpUSl CTPYKTYpPHAas M IPOCTPAHCTBEHHAs (reOMETpUYEecKas, ONTHYECKas),
MU30MEPBI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOAEpKallue
OpraHUYECKHUE COEIUHEHHSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIC
COCTMHCHUS; TCOPUH, 3aKOHBI (mepuomudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemecTB A. M. byriepoBa, 3aKkoH COXpaHEHMs MAacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS DHHEPIUU TMPH XUMHUYECKHX PpEaKLUsaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAIIUe B OCHOBE MOHUMAaHUS
OPUYMHHOCTY U CHCTEMHOCTH XUMHYECKHX SBJICHHI; TMpeACTaBIECHUS O MeXaHH3Max
XUMHUYECKHX pEaKIHUid, TEePMOJAWHAMHYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O B3aUMHOM BJIHMSHHUH aTOMOB U TPYII aTOMOB B MOJIeKyJaX (MHAYKTUBHBIA U
Me3oMepHbIi 3 dexTrr, opueHTanThl | u Il poxa); dakrosornyeckue CBEACHHS O CBOWMCTBAX,
cocTaBe, IOJy4YeHUHU 1 0€30MaCHOM MCIOJIb30BAHNN BaXXHEHIIINX OPraHUYEeCKUX BELIECTB B OBITY



U TPAKTHUYECKON JeATeIbHOCTH YeNOoBeKa, OOMMX Hay4YHbIX MPUHIUINAX XUMHYECKOIO
IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAHOJA, EpepadOTKU HEPTH);

c(hOpPMUPOBAHHOCTh YMEHHIA: BBISIBISATH XapaKTEPHbIC IPU3HAKU MTOHITHA, YCTAaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS [IPH OMUCAHUH COCTaBa, CTPOEHUS U
CBOIWCTB OPraHMYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTH YMEHHIA:

HCIOJIb30BAaTh XUMUUYECKYI0O CUMBOJIMKY JJISI COCTABIICHHS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBJSITh ypaBHEHUS XMMHUYECKHX peakUMid U pacKpelBaTb HUX  CYIIHOCTE:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN IOCPEICTBOM COCTABJIEHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUuid, peaknuii HMOHHOrO OOMEHa MyTEM COCTaBIEHUS WX TIOTHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUI;

U3TOTaBIMBAaTh MOJEIN MOJEKYJ]l OpraHMYeCKUX BEIIeCTB [UIsl WJUTIOCTPAlluU  MX
XUMHYECKOT'O ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTaHABIUBATH IPUHAJICKHOCTD U3YYCHHBIX OPTaHUIECKUX
BEIIECTB 10 UX COCTaBYy M CTPOCHUIO K ONpeAeEHHOMY KJIacCy/TpyIe COeIMHEHUH, JaBaTh UM
Ha3BaHuA 1o cucremarnuecko HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BAHUS
JUISL  OTHENbHBIX TMPEJICTABUTENEH OpPraHWYeCKUX BEIIEeCTB (STUJIEH, AaleTUJIeH, TOJIYyol,
TIIALEPUH, OSTUJICHTINKONb, (eHon, Qopmanbaerun, amneTtanbIerus, areToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTbI, TJIMIIMH,
aJlaHWH, MaNbTo3a, GPYKTO3a, aHWIINH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS OMPEICNATh BUJ XHMHUYECKOW CBS3M B OPraHUYECKUX
COCIMHEHUX (KOBaJICHTHAs! M MOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (UIUYECKUE U
XUMHUYECKHE CBOMCTBA TUIMIMYHBIX MPEICTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEIIECTB:
aJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJKaJHEHOB, AJIKMHOB, apOMaTHYECKUX YTJIEBOJIOPOAOB,
CIIUPTOB, ANBJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX M CIOXKHBIX 3()UPOB, KHUPOB,
HUTPOCOCTUHEHUH U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, TU- U MOJMCAXAPUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXAY HHUMU YypPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEAKINI ¢ HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

c(OpPMUPOBAHHOCTh yMEHHUS TMOATBEPXKAATh HAa KOHKPETHBIX MpHMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCJMHEHUH OT KPAaTHOCTH M THUIA
KOBAJICHTHOM CBSI3U (G- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepaboTKH U MPAKTUYECKOE MPUMEHEHUE
IPOAYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTh BJAJIEHUS CHCTEMOM 3HAaHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUSI — HAONIOIEHUHU, W3MEpPEHUH, MOJEIUPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUSI IPUMEHSTh 3TU 3HAHMUS;

c(OPMUPOBAHHOCTh ~ YMEHHSI IPHUMEHATH OCHOBHBIC OMNEPAMH  MBICIHTEIHLHON
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, O0O0OIEeHHE, CHCTEMaTH3alUIO, BbISIBICHHE
MPUYHUHHO-CJIEICTBEHHBIX CBS3€H — /711 U3y4EHUs! CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii;



c(OpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUN C TIOHATUSAMHU U
NpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui Oojiee OCO3HAaHHOIO
NOHUMAaHMs CYHIHOCTH MaTepHaIbHOIO €IMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIC 3HAHUS IO
OpraHMYECKON XMMHUU Ui OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-
Hay4qHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHMU: MPOBOAUTH PACUYETHI MO XUMHUYECKHM (QopMmyliaM u
YPaBHEHHUSIM XUMHUYECKUX PEaKIUil C HCIOJb30BaHHEM (PHU3MUECKUX BETUYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEHIECTBA C KOJMYECTBEHHON CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XMMHUYECKOH (OpMYJIbl BEIIECTBA MO M3BECTHHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI: POTHO3UPOBATh, AHAIU3UPOBATH M OLIEHUBATH C MO3UIMUN
9KOJIOTHYECKON 0e30MacHOCTH MOCIEACTBUS OBITOBOM W TNPOU3BOJACTBEHHON JEsTENbHOCTH
YyelloBeKa, CBSI3aHHOM ¢ MmepepabOTKON BEIIECTB, HMCHOJIb30BaTh IOJTYYEHHbIE 3HAHMS IS
MPUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUSX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSITENLHO IUIAHUPOBATh M NMPOBOAUTH XUMHUYECKUN
JKCIIEPUMEHT (ITOJIy4eHUE U U3YUYEHUE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUYECTBEHHbIE PEAKIINU
YIJIEBONOPOAOB PA3IMYHBIX KJIACCOB M  KUCJIOPOJCOJEPKAIMX OPraHMYeCKHX BEIIECTB,
pelIeHre OSKCIEePUMEHTANbHBIX 33/Jad [0 pPAclO3HAaBaHMIO OPraHWYECKHUX BELIECTB) C
coOio/ileHeM TpaBwil  Oe30macHOro  oOpalmieHust ¢  BEleCTBaMU M J1a0OpaTOpHBIM
obopynoBanueM, (HopMyIHpOBaTH I11€7b HMCCIICIOBAaHMS, MPEJCTABIATH B Pa3IUYHON (dopme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOuIroIaTh MpaBUJIa HKOJOTHYECKU IIEJIeCOO0Pa3HOTO MOBEJICHHUS B OBITY U TPYIOBOM
NESATENIbHOCTH B IENIAX COXPaHEHUsI CBOErO 3J0pPOBBS, OKPYXAIOUIeH MPUPOAHON cpeabl U
JTOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBHS Ha XHBBIC OPraHU3MbI ONpEAeTIEHHBIX
OpraHWYECKUX BEILECTB, TOHMMAas cMbIci nokazarens [1/1K;

aHAIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHUS  OpraHMYecKHX  BELIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0/1b3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYHIECTBIIATH IIEJIICHANIPABICHHBI MOUCK XWMUYECKOM
uH(pOpMaIllMK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmanuu, MHTEepHET W JApyrue), KPUTUUYECKH aHaJU3UPOBATh XHMHUYECKYIO
uHpopmaruio, nepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMU
3aJa4ei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeopraHuyeckas XUMUS»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJCTABICHHUI: O MaTepUAIILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBIICHHI MPHUPOIBI, O MECT€ W 3HAYEHUU XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECleYeHUH YCTOMYMBOTO PAa3BUTHS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOMH,
SHEPreTUYecKOM W TMUIIEeBOM O0e30MacHOCTH, B Pa3BUTHM MEIWIUHBL, CO3JAaHUM HOBBIX
MaTepHajoB,  HOBBIX  HCTOYHHUKOB  SHEPruM, B  OOECIEYEHHWU  PAIMOHAIBHOTO
IPUPOONOIB30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHS 1 OOIIEH KYJIbTYPHI UEIIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Ccperie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
HOHATHUS — XUMHUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-



, p-, d-aromMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa, THOpUIH3AIUs
aTOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJeHTHOCTh, JJICKTPOOTPUIATEIHLHOCTh, CTEICHb
OKUCIICHUS, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, METa/NInYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEakLHs, PacTBOP, SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTAYECKAS] ~ JUCCOLMALMs, CTENEeHb JUCCOLMAlMM, BOJOPOJHBIM  ITOKa3aTellb,
OKHCITUTENb, BOCCTAHOBUTEIb, TEIJIOBOM A(P(HEKT XUMUUECKON peaKu, CKOPOCTh XUMHUECKOM
peaklny, XUMHUYECKOE paBHOBECHE; TEOPUUM M 3aKOHBI (TEOPHUS SIEKTPOJIUTHYECKOU
auccouunanuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHMS M MPEBPALICHUS YHEPTUM NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAIlUEe B OCHOBE MOHUMAHHUS NMPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKHUX SBIICHHI; COBPEMEHHBIE IPEJACTABICHUS O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJISIPHOM YPOBHSX; MPEIACTABICHUS O MeEXaHU3Max
XUMUYECKUX pEakUuid, TEPMOJMHAMMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTIX UX
NpOTEKaHUs, O XHMMHYECKOM paBHOBECHM, PACTBOpAX U  JUCHEPCHBIX CHCTEMaXx;
(dakTosornuecKrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U O€30MacHOM HCIOJIb30BaHUU
BaXHEHMIINX HEOPTaHWYECKUX BEIIECTB B OBITY M NPAKTHUECKON MAESITEIbHOCTH 4YEJIOBEKa,
00IIMX HAYYHBIX MIPUHIIANIAX XUMUIECKOTO MTPOU3BOJICTRA;

c(OpPMUPOBAHHOCTh YMEHHIA: BBISIBISTh XapaKTEPHbIC IPU3HAKHY MMOHITHIA, YCTAaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPU OMMCAHUM HEOPraHUYECKHX
BEILIECTB U UX MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHUS HCIIOJNB30BaTh XUMHUYECKYI0 CHMBOJHUKY ISl COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHanbHbIe Ha3BaHUS OT/ICIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEENSITh BAJIEGHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKIX
DJIIEMEHTOB B COCAMHECHHSX, BUJ XUMHUYECKOW CBSI3HM (KOBAJIICHTHAS, MOHHAS, METAJUTMUECKas,
BOJOPO/IHAS ), TUIl KPUCTAJUTMYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHCHMOCTH CBOMCTB BEIECTB OT BHAA
XUMUYECKOW CBSI3W U THUIA KPUCTALIMYECKOW PEmETKH, OOMEHHBIN M JOHOPHO-aKIICITOPHBIN
MEXaHHU3MBbI 00pa30BaHUS KOBAJIICHTHOU CBSI3U;

c(OpPMUPOBAHHOCTh YMEHHI: KIACCU(UIIMPOBATh: HEOPraHUYECKHE BEIIeCTBa IO HX
COCTaBY, XMMHUYECKHE pEaKLUUU IO Pa3IHYHbIM MpU3HAKaM (YHUCIYy U COCTaBY pearupyrouIux
BEIIECTB, TEIUIOBOMY O3(QQeKTy peakluHu, H3MEHEHUIO CTElEeHEH OKHUCICHHSI DJIEMEHTOB,
00paTHMOCTH, YYacTHIO KaTalu3aTopa W JPYrHe); CaMOCTOATEIbHO BBHIOMPAThH OCHOBAHUS U
KPUTEPUU JJIs KIACCU(PUKALIMN N3YU4aeMbIX BEIIECTB U XMMHYECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AJIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XMMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuonunueckoit cucremsr JI..
MenneneeBa, UCOAB3Yys MOHATHS «IHEPreTUYECKHE YPOBHH», «QHEPre€TUUYECKHE MOJYPOBHU»,
«s-, p-, d-aromHBIE OpOUTANH», «OCHOBHOEC M BO30YKIEHHOE SHEPreTUYECKUE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HU3MEHEHHUsS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HX
COeMHEHMH 10 nepuojaM u rpymnmnam [lepuoanueckoit cucremsl . 1. MennaeneeBa, BaJIeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX 3JIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh yYMEHHH: XapakTEepU30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHHUE T'€HETUYECKOM CBSI3U
MEXIy HEOPTraHUUECKMMU BEILECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKHUX
pEeaKIuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABJICHHS DJIEKTPOHHOTO OanaHca 3TUX PEaKIUi; peakiuil HOHHOTO
oOMeHa MyTEM COCTAaBIEHHUS HMX TIOJHBIX W COKpAIIEHHBIX HOHHBIX YpPaBHEHMMU; pEaKIi
TUAPOJIN3A; peakluil KoMIUieKcooOpa3oBaHMs (Ha MpUMEpE T'HAPOKCOKOMILJIEKCOB LHMHKA U
ATIOMHUHHS);

c(OPMUPOBAHHOCTh yMEHHSI OOBICHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4€ToM HX DSHEPreTHYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHYECKON peaklMy B 3aBUCUMOCTH OT Pa3jMYHbIX (AKTOPOB, a TaKkKe XapaKTep CMEIleHUs
XUMHUYECKOTO PAaBHOBECHUSI MOJT BIUSHUEM BHEIIHUX Bo3aecTBui (mpunnum Jle llarense);

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMHUECKUE PEAKIINH, JICKAIIHNEe B OCHOBE
MPOMBINICHHOTO TIOMYyYEHUS CEePHOW KHUCJIOTBHI, aMMHaKa, OOIUe Hay4HbIE MPUHITUIIBI
XUMHYECKHX IPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEILEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO TIO3HAHHMSI SBICHHIA
Opupoabl — HAOMIOJeHWe, UW3MEpEHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peanbHbId U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHSTb ATH 3HAaHUS NpU
9KCIIEPUMEHTAILHOM HCCIIEJOBAHUM BEUIECTB W JJs OOBSICHEHHS XHUMUYECKUX SIBIICHUIA,
MMEIOIINX MECTO B IPUPOE, MPAKTUUECKOM IeITeTbHOCTH YeJIOBEKa U B IIOBCETHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
MPEJCTaBICHUSIMU  IPYTHMX €CTECTBEHHO-HAYUHBIX TMPEAMETOB i 0ojJee OCO3HAaHHOIO
IIOHUMAaHUs MaTEpUAIbHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIIEHTPAIMs»; MAacChl BEIIeCTBA WM 00bEMaA raza
[0 U3BECTHOMY KOJIMYECTBY BEIL[ECTBA, Macce WM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B peaklUu
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3HaUeHUs BOJOPOIHOIO MOKa3aTelsd PaCTBOPOB KUCIOT
U TIEeNoYei C W3BECTHOHM CTENEHBI0 NUCCONMAIMM;, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
IPOAYKTA PEaKLUH, €CJIM OJHO U3 MCXOJHBIX BELIECTB 1IaHO B BUJAE PacTBOpA C ONpEAEIEHHON
MacCOBOHM J10JI€ll pacTBOPEHHOTO BEIIECTBA WM J1aHO B HM30BITKE (MMEET MPHUMECH); OJIH
BBIXO/1a MPOJYKTa peaklunn; 00ObEMHBIX OTHOILIEHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHU: CaMOCTOSITEIBHO TUIAHHPOBATh M MPOBOAUTH XUMHUYECKHIA
HKCIEPUMEHT (IIPOBEICHUE PEAKIUH HOHHOTO OOMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEUIECTB, ONPENEIEHNE CPEIbl PACTBOPOB BEIECTB C MOMOIIbIO UHIAUKATOPOB,
U3Y4YEeHHUE BIUSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMHUECKOM pEaKINH, pelleHue
IKCMEPUMEHTATBHBIX 3a/1a4 1Mo TemMaMm «Mertamib» u «Hemeramnsl») ¢ coONMoAeHHEeM MPaBIIT
Oe3omacHOro oOpalleHus ¢ BElECTBAMU U JTAOOpaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
Henb HCCEeNOBaHUS, MPEACTaBIATh B Pa3IUYHOM (popme pe3ynbTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JTOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUM: COOTIOAATh MpaBUia MOJTH30BAHUS XUMUYECKOU MOCYION U
nabopaTtopHbIM 000pysOBaHHEM, OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSIMHU
[0 BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJIOTHYECKH I[eJIeCO00pa3HOro
MOBeEeHNUA B OBITY M TPYIOBOM JEATEIbHOCTH B LENSIX COXPAHEHUSI CBOEr0 3/I0POBbA,
OKpYXKarolllel NPUPOAHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHUsA, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHW3MBbl OINpPEICIEHHBIX HEOPraHWUYECKHX
BEIIIECTB, TOHKUMas cMbIc noka3arens [1J1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IIEJIICHANIPABICHHBIH MOUCK XUMUYECKOM
uH(pOpMallMl B pa3IMYHBIX MCTOYHHKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHGpopManuu, WHTepHET W JApyrue), KPpUTUUYECKH aHaJU3UPOBATh XHUMHUYECKYIO
uHopMaluio, nepepadarbiBaTh €€ U UCIHOJIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4ei.
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Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
[}
J:;n Tema ypoka Beero Koutpoabsnbie IIpakTuueckue il:;:eﬂﬂﬂ ::gg;l;(():l;fenbnme
padoThbI padoTsI pecypesI

[IpenMer 1 3HaUYE€HHE OPraHUYECKON

1 XUMUH, [IPEICTABICHUE O ] bubnuoreka [IOK
MHOT000pa3uH OPraHNnYECKUX https://m.edsoo.ru/ff0d210c
COEIMHECHUI
DNEKTPOHHOE CTPOEHUE aToMa

) yriiepojia (0CHOBHOE 1 BO30OYKIEHHOE 1 bubanorexa HOK
cocTosiHus). BajeHTHBIE BO3MOKHOCTH https://m.edsoo.ru/ff0d227e
aToMa yriepoja
XuMHYeckas CBSI3b B OpPraHU4eCKUX

3 CoeMMHEHNIX. MexXaHNU3MEbI 1 bu6mmoreka [IOK
o0pa3oBaHUs KOBAJIEHTHOM CBsI3H, https://m.edsoo.ru/ff0d23dc
CIIOCOOBI pa3phIBa CBS3CH

4 Teopust cTpoeHUsT OpraHUYECKNUX | bubmmoreka [JOK
coequuennit A. M. bytneposa https://m.edsoo.ru/ff0d26ca
Buns! nzomepun: CTpykTypHas,

5 IIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE ] bubmmoreka [IOK
3 EeKTH B MOJIEKYJIaX OPTraHUIECKUX https://m.edsoo.ru/ff0d28c8
COCTMHEHNN
[IpencraBnenue o knaccupukanuu u

6 CIfCTeMaTI/I‘IeCKaH HOMGHK?;aTypa 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2a6¢c

(IUPAC) oprannveckux BeUIeCTB




7 Knaccudukanus peakuuii B Bbu6nuoreka [JOK
OpPraHN4YeCKON XUMHH https://m.edsoo.ru/ff0d2be8
g CucremaTu3zanus 1 00001IeHNe bubmuorexa [JOK
3HAHUH 10 TeMe https://m.edsoo.ru/ff0d2a6¢
AJKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
9 dbopmysa, HOMEHKJIATypa U U30MEpus, bubanorexka HOK
3IIEKTPOHHOE M MTPOCTPAHCTBEHHOE https://m.edsoo.ru/ff0d2d50
CTPOEHHUE MOJIEKYI, (PU3.CBOKCTBA
XUMHUYEeCKHE CBOMCTBA alIKaHOB,
10 AXOSKTCHIE e — Bbubnmuoreka [JOK
HaX0XICHUE B MPHUPO/IC, TTOTYUYSCHH
PHPOJIE, i ’ https://m.edsoo.ru/ff0d2eae
MIPUMEHEHUE
Huknoankansl: obmas popmyna,
HOMEHKJIaTypa U U30MEpHUs
’ Bbubnuoreka [JOK
11 O0COOEHHOCTH CTPOCHUS U XUMUYECKUX
. https://m.edsoo.ru/ff0d323¢
CBOMCTB, CITOCOOBI MOJTYUCHHS 1
MIPUMEHEHUE
Pewrenne pacu€THbIX 3aa4 HA
onpeaeseHue MOJIEKYIIPHOU
(bOpMYyITBI OPraHUYECKOTO BEIIECTBA
Bbu6nuoreka [JOK
12 10 MAaCCOBEIM JIOJISIM aTOMOB
https://m.edsoo.ru/ff0d350c
3JIEMEHTOB, BXOSIINX B €0 COCTaB.
CucremaTtuzanus 1 00001IeHIE
3HAHUH 10 TeMe
AJKEHBI: TOMOJIOTHUECKHH psiI, 001Ias
dbopmyna, HOMEHKIATypa,
13 3JIEKTPOHHOE M MPOCTPAHCTBEHHOE bubanorexka [HOK

cTpoeHue Mosekya. CTpyKTypHas U
LIUC-TPAHC-U30MEPUS AIKEHOB,
¢u3.cBoiicTBa

https://m.edsoo.ru/ff0d5230




XUMHYECKHE CBOMCTBA aJIKEHOB.

Bbu6nmuoreka [JOK
14 IIpaBuino MapkoBHuKOBa. CIOCOOEI
b P https://m.edsoo.ru/ff0d37fa
MOJTYYCHUS U IPUMEHEHHUE
[IpakTuueckas padora Ne 1 o reme
15 "Tlony4yeHue 3THIIEHA U U3YYECHUE €r0 bubmorexa LIOK
. Tl " v https://m.edsoo.ru/ff0d3al6
CBOICTB
ATnKamueHbl: CONPsHKEHHBIC,
16 HU30JIMPOBAHHBIC, K JIAPOBAHHEIE bubmmnorexa [IOK
p » KYMYIHp ' https://m.edsoo.ru/ff0d3b88
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
17 reHoB. CIocoObI MOJIyUYEeHUS U bubmmorexa [IOK
a ) yi https://m.edsoo.ru/ff0d5708
MIPUMEHEHHE
AJIKUHBI: TOMOJIOTUYECKUH PS/I,
obmas ¢popMyaa, HOMEHKIATypa,
18 3J'I:II<T (()bHIfoeyI/I MIPOCT aHCTBZII{)Hoe bubmorexa LIOK
p pocTp https://m.edsoo.ru/ff0d3f34
CTPOCHHE MOJIEKYI, (pr3nuecKue
CBOMCTBaA
XUMHYEeCKHE CBOMCTBA aJIKHHOB.
19 KauecTBeHHBIE peakllMi Ha TPOMHYIO bubmmoreka [JOK
cBs3b. CrIocoOBI TOTYYCHUS U https://m.edsoo.ru/ff0d40c4
MPUMEHEHNE aJTKUHOB
20 Pemienue 3amau: pacu€rsl o bubmmoreka [JOK
YpPaBHEHUIO XUMUYECKON peaKIIn1 https://m.edsoo.ru/ff0d4290
21 CucremaTtuzanus 1 0000IIeHIE bubmuorexa [JOK
3HAHHUHU II0 TEME https://m.edsoo.ru/ff0d448e
ApeHbI: TOMOJIOTHYECKHH psijl, 001as
P P bu6mmoreka [IOK
22 dbopmysa, HOMEHKJIATypa.

DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/ff0d4614




CTPOEHHUE MOJIEKYN OeH30a U
TOJIyOJIa, MX (pU3NYECKHE CBOWCTBA

XUMHUYECKUE CBOWCTBA aPEHOB.
Oco0EHHOCTH XUMHUYECKUX CBOMCTB

bu6mmoreka [IOK

23 ctuposa. CriocoOsl MOTy4YeHUS U https://m.edsoo.ru/ff0d497a
PUMEHEHUE apeHOB
['eneTndeckas CBA3b MEXKIY Bu6morexa [IOK

24 PASTHIHPIMI KIIaccamu https://m.edsoo.ru/ff0d4790
YIIEBOIOPOIOB
Pacqénil M0 YPaBHEHHSIM XUMHYECKUX Bu6morexa [IOK

25 peaxiui. Cucevarusaiys u https://m.edsoo.ru/ff0d4c4a
000011IeHrE 3HAHU I10 TEME
[IpupoaHbie ICTOYHUKH

26 YTJIEBOJIOPOIOB: IPUPOAHBIN Ta3, bubmmoreka [JOK
MONyTHBIC HE(TIHBIC Ta3bl, HEPTh, https://m.edsoo.ru/ff0d4ae2
KaMEHHBIA YTOJIb
I'enernueckas cBsA3b MEKIY BuGmorexa LOK

27 PASITAHGINGL KaceaMu https://m.edsoo.ru/f0d4dd0
YTJIEBOJIOPOIOB

)% CucremaTtuzanus 1 00001IeHIE bubmuorexa [JOK
3HaHUM 1o pasaeny "YrieBonopoas" https://m.edsoo.ru/ff0d4dd0

29 KoHTtponbHas pabora 1mo Teme bubanorexka [JOK
"Yraesogoposr" https://m.edsoo.ru/ff0d50d2
[IpenenbHbIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psiJl, oO1as

30 dbopmyna, CTpoeHEeIll\;onelzyn, bubmorexa [IOK

U30MepHsl, HOMEHKJIATypa,
knaccudukanus, puznyeckue

https://m.edsoo.ru/ff0d4dd0




CBOUCTBA

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOATOMHBIX cIUPTOB. CIOCOOBI

bu6mmoreka [IOK

31
IIOIy4YEHUS U IPUMEHEHUE https://m.edsoo.ru/ff0d4{42
OJIHOATOMHBIX CITUPTOB
[TpocTsie a¢upbl: HOMEHKIATYpa U
32 I/Iii)Me us ((1'_))0(1))66HH0CTI/I @HSZECCKI/IX bubmorexa HOK
pHs, . https://m.edsoo.ru/ff0d542e
U XUMHUYECKUX CBOWCTB
MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIUKOJb U TIIULEPUH, UX
. bu6mmoreka [IOK
33 bu3HYecKre U XUMUYECKUE CBOIMCTBRA.
https://m.edsoo.ru/ff0d55a0
CrniocoOblI oy4eHus U NpUMEHEHHe
MHOTOATOMHBIX CIIHPTOB
DEeHOJ: CTPOEHUE MOJIEKYJIbI,
34 buszndeckue cBoiicTBa. TOKCHIHOCTD bubmorexa [TOK
' https://m.edsoo.ru/ff0d5708
dbenoma
XuMHYecKue cBoicTBa (heHona.
35 CrniocoOblI oy4eHus U IpUMEHEHHe bubmmorexa OK
v p https://m.edsoo.ru/ff0d587a
dbenona
[IpakTuueckas padora Ne 2. Perenue
36 SKCIEPUMEHTAIBHBIX 33124 II0 TEME buGnnorexa LIOK
" P " https://m.edsoo.ru/ff0d59¢2
Criupthl 1 HEHOIBI
37 CucreMaru3anus 1 0000IIeHIE bubmuorexa [JOK
3HAHUU 1O TEME https://m.edsoo.ru/ff0d5b40
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE
18 CTpoeHHE KapOOHWILHOM IPYIIIIBL; bubmmoreka [JOK

TOMOJIOTHUYECKHE PsI/IbI, 00111ast
dbopmyna, u3oMepusi 1 HOMEHKJIATypa,

https://m.edsoo.ru/ff0d5eba




¢u3. cBoiicTa

Anpneruipl M KETOHBI: XUM. CBOMCTBA,

bu6mmoreka [IOK

39 CHOCOOBI OJYYECHUS U TIPUMEHEHHUE https://m.edsoo.ru/ff0d6342
OaHOOCHOBHBIE MpeebHbIE

40 KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH bubmmoreka [JOK
CTPOCHUS UX MOJIEKYIT, U30MEPHS, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa, (hu3. CBOMCTBA
XUMHUYECKUE CBOMCTBA MPEIETbHBIX

A1 OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. Bbubnmuoreka [JOK
CriocoObI TTOTyYeHUsT U TPUMEHEHNE https://m.edsoo.ru/ff0d664e
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB:
HENpeIeIbHBIX U aPOMaTHYECKUX

4 KapOOHOBBIX, TUKAPOOHOBBIX, Bbubnmuoreka [JOK
TUAPOKCUKAPOOHOBBIX KHCIIOT. https://m.edsoo.ru/ff0d67ca
[TpencraBuTenu BBICIIUX KapOOHOBBIX
KHUCIIOT
CnoxHbIe (UPHI: TOMOJIOTHYECKUN

43 pan, obdmas hopmysna, u3oMepus u bubmmorexa [TOK

. https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa, (hu3.CBOICTBA
Pemenne pacy€THbIX 3a1a4: 110

44 YPaBHEHHIO XUMUYECKON PEaKIUu, Ha bubmmoreka [IOK
onpeaesieHue MOJIEKYIIPHOU https://m.edsoo.ru/ff0dfee2
(dbopMyJIbl OPraHUYECKOrO BELIECTBA
[Tpaktudeckas padora Ne 3. Pemenue

45 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmmoreka [JOK

"KapOoHoBbIe KUCIOTHI. CIIOKHBIE
a¢uper"

https://m.edsoo.ru/ff0dfee2




XKupsr: crpoenue, punUecKue u

Bbu6nuoreka [JOK

46 .
XUMHUYECKHE CBOMCTBA (THIPOIIU3) https://m.edsoo.ru/00ad9474
MBpi1a Kak COJIA BBICIIIUX KapOOHOBBIX
47 KHUCJIOT, UX MOIOIIee JEHCTBHUE. bubmuorexa [JOK
TloHsTHE O CHHTETUYECKHUX MOIOIIHUX https://m.edsoo.ru/00ad9b7c
cpenctBax (CMC)
I'eneTnueckast CBSA3b YIIIEBOLOPOLOB U
48 KHCJIOPOACOepKa Z}Z 0 I‘aHI/II:IeCKI/IX bubmmnorexa [IOK
POACOACPAIL P https://m.edsoo.ru/00ad9a50
BEIIECTB
49 Cuctematuzanus u 00001IeHNE bubmuorexa [JOK
3HAHUH 110 TeEME https://m.edsoo.ru/00ad9cb2
OO011ast XapakTEPUCTHUKA YIIIEBOIOB U
50 Knaccmbmlza I/Iﬂp TIEBO, zja (MoHO bubmmorexa [TOK
HHA YT a ’ https://m.edsoo.ru/00ad9¢ela
T~ ¥ TIOJTUCaXapH/IbI)
Monocaxapunasl: puzuaeckue
51 CBOMCTBA If Haxox%)z[eﬂne B IpHUPOE bubnmorexa IOK
prpoae. https://m.edsoo.ru/00ad9ffa
I'moxo3a
Jucaxapunpl: caxaposa, MajabT03a U
52 jakTo3a. HaxoxxaeHue B Ipupoie U bubmmorera [IOK
) A pHpo https://m.edsoo.ru/00adas52c
MPUMEHEHHE JUCAXaPHJIOB
[Tonucaxapuapl: cTpoeHuE
53 MaKpOMOJIEKYJI, (PU3UIECKUE U bubmorexa HOK
p Y : https://m.edsoo.ru/00ada52¢c
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
54 [TonsiTrie 06 UCKYCCTBEHHBIX bubmmoreka [JOK
BOJIOKHAX https://m.edsoo.ru/00ada342
Pewrenne pacueTHbIX 3aa4 HA
bu6mmoreka [IOK
55 OIIpelIeJICHUE A0 BbIXOA IMPOLYKTa

PCaKku OT TCOPCTUICCKU

https://m.edsoo.ru/00ada6bc




BO3MOXHOTI'O

Cucremarusanusa 1 00001eHne

bu6mmoreka [IOK

56 3HAaHUM O pa3feny https://m.edsoo.ru/00ada824
KoHnTponbHast pabota 1mo Teme
57 "Kucnopoaconepxaniue buGnnorexa LIOK
" https://m.edsoo.ru/00ada96e
OpraHUYECKUEe COeTUHEHUS
AMUHBL: KTaccUpUKAIM, CTPOCHUE
53 MoJIeKyI, oOuras popmyia, H3oMepus, bubmmoreka [JOK
HOMEHKJIaTypa U pu3ndeckue https://m.edsoo.ru/00adaab8
CBOMCTBa
XUMHUYECKUE CBOWCTBA
59 anupatuaeckux aMuHOB. CriocoOBI bubmmorexa HOK
https://m.edsoo.ru/00adac34
MOJTyYEHUs U IPUMEHEHue. AHUIUH
AMMHOKHUCIOTBI: HOMEHKJIaTypa 1
60 u30MepHsi, (U3NYecKre CBOMCTRA. bubnuoreka [IOK
OtnenbHbIEC PEACTABUTENH O https://m.edsoo.ru/00adaab8
AMUHOKHCIIOT
XuMHdecKre CBOMCTBAa aMUHOKHCIIOT,
61 UX OMOJIOTMYECKOE 3HAUCHHE bubmuorexa [JOK
aMUHOKHCIIOT. CUHTE3 U TUAPOIIU3 https://m.edsoo.ru/00adaab9
MENTHI0B
2 benky kak npupoHbIE TOJIMMEPHI; bubanorexka [JOK
CTPYKTYpHbI O€JIKOB https://m.edsoo.ru/00adae28
. bu6mmoreka [IOK
63 XUMHYECKHE CBOMCTBA OEJIKOB hitps://m.cdsoo.r/00adb076
64 HyxnenHoBBIE KHUCITOTBI: COCTaB, bubmmoreka [JOK
CTpPOCHHE U OMOJIOTHYECKast POJIb https://m.edso00.ru/00adb076
65 [Tpaktudeckas padora Ne 4. Pemenue bubmuorexa [JOK




C-)KCHepI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"A30TcoAepKalllle OPTaHUYECKUE
coenuHeHus"”

https://m.edsoo.ru/00adb486

KonTtponbHas pabora o Teme

66 "A30TcoeprKalue OpraHuyecKue 1 bubmmorexa [IOK
AeP " He op https://m.edsoo.ru/00adb33c
COEINHEHUSI
OCHOBHBIE ITOHATUA XUMUAH
BBICOKOMOJIEKYJISIPHBIX COECAMHEHUX
67 1 METOJBI UX CUHTE3a — 1 bubmorexa LOK
A https://m.edsoo.ru/00ad9cb2
MOJIMMEPU3aIs U TOJIMKOHICHCALIHSL.
[TnacT™Macchl, 3macToMepbl, BOJIOKHA
O00011eHNEe U CUCTEMATU3ALMS
68 M3y4YEHHOI'0 MaTepualia o TeEMe 1 bubmmorexa [IOK
| yi P " https://m.edsoo.ru/ff0d61c6
BricokoMouiekysipHbIE COeTMHEHUS
OBHIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
| Atom. CocTaB aTOMHBIX fJIED. 1 bubmuorexa [JOK
XumMuyeckui s3neMeHT. M30Tomnbl https://m.edsoo.ru/00adb59e
CrtpoeHue 3eKTPOHHBIX 000JI0YeK
) aTOMOB, KBAHTOBBIE UHCJIA. | bubmuorexa [JOK
Knaccudukanms xumuaeckux https://m.edsoo.ru/00adb6b6
3JIEMEHTOB (s-, p-, d-, f-3IeMeHTHI)
Pacnipenenenue 351€KTpOHOB 110
3 aTOMHBIM OpOUTAISAM. DIIEKTPOHHBIE 1 bubmmoreka [IOK
KOH(HUTYpaIIii aTOMOB XUMHUYECKHUX https://m.edsoo.ru/00adb7e2
3JIEMEHTOB
[Tepuoanueckuii 3aKOH 1
[lepuoanueckas cucteMa XMUMHUYECKUX
Bbubnuoreka [JOK
4 anementoB JI. 1. Menpeneena, cBs3b C 1
N ¥ https://m.edsoo.ru/00adbac6
COBPEMEHHOM TEOpHUEN CTPOCHUS
aTOMOB
5 Cucremaru3anus 1 0000ICHUE 3HAHUIA )
110 TeMe
Bunnl xumMuueckoi cBsa3u. MexaHu3MEl
6 00pa30BaHMs KOBAJICHTHOM CBS3H. 1 bubnnorexa [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/00adbcb0
MexMOJIEeKyIIIpHBIE B3aUMOIEHCTBUS
7 BaneHTHOCTH U BaJICHTHBIE 1 bubmorexa [TOK
https://m.edsoo.ru/00adbe9a




BO3MOKHOCTHA aTOMOB. CBS3b
AJIEKTPOHHOU CTPYKTYPHI MOJIEKYJI C HX
T€OMETPUUYECKHM CTPOCHHUEM

BemecTBa MOnEKyIspHOTO U

2 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/00adc28c
BEIIIECTB
[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.

9 IIpencrasneHue 0 KOJUIOUIHBIX U bubnuoreka [IOK
HWCTUHHBIX paCTBOPAX. https://m.edsoo.ru/00adcade
Kpucrannoruaparst
Pemenue 3amau ¢ ucnosib30BaHUEM
TIOHSTHH ""MaccoBasi 10JIs bubmuorexa [JOK

10 " - ]
pacTBOPEHHOTO BelIeCTBA'", "MOJISIpHAs https://m.edsoo.ru/00adcd68
KOHIIeHTpauus"

1 Kiaccudukamnms 1 HoMeHKIaTypa bubmuorexa [JOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00add448

12 Cucremaru3zanus u 0000IICHUE 3HAHUIA bubmnorexa [JOK
10 TEME https://m.edsoo.ru/00add5d8
KonrponbHast pabora o Temam
"Crpoenue atoma. Ilepuoanuecknii

13 3aKkoH U llepuonuyeckas cucrema bubmmoreka [JOK
XUMHYECKHX djieMeHToB /I, U. https://m.edsoo.ru/00add8b2
Menpeneena", "CTtpoeHue BemiecTna.

MHuoroo6pasue BemiecTs"
Krnaccudukanus XuMHYEeCKUX PeaKIIHii
14 B HEOPraHMYECKON ¥ OpraHu4eCcKon bubmmoreka [IOK

XHMHH. 3aKOH COXpPaHCHUA MaCChI
BCIICCTB, 3aKOH COXpAaHCHUA U

https://m.edsoo.ru/00add9d4




IIPEBPALLCHUS YHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

TennoBble 3¢ (HheKThl XUMUYECKIX

bu6mmoreka [IOK

15 eakiuii. TepMOXUMHIECKUE
peaxi p https://m.edsoo.ru/00addd12
ypaBHEHUS
CKOpOCTh XMMHUYECKOMN peakinu, e
16 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB. bubanorexa [HOK
I'oMOreHHBIE U reTEpOreHHbIE peaKIuU https://m.edsoo.ru/00addbfa
Karanus u xaTanuszatopbl
[TpakTrueckas padota Ne 1 mo teme
17 "Bnustaue pa3nuaHbIX GaKTopoB HA bubmorexa HOK
P . p | https://m.edsoo.ru/00addec0
CKOPOCTh XUMHUUYECKOU PEAKIIUH
18 OObpaTumble U HEOOpAaTUMBbIE PEaKIIUU. bubmmoreka [JOK
XHUMHUYECKOE PaBHOBECHE https://m.edsoo.ru/00addfe2
DJIEKTPOJIUTHYECKAS TUCCOIUAITHS.
19 CI/IJIBHI::.IG 1 c1a0bIe DJICKTPOIUTHI bubmorexa HOK
P ' https://m.edsoo.ru/00ade104
CreneHpb TUCCOLMAIAN
HMonnoe nponssenenue Boanl. Cpena
20 BOJIHBIX ;)CTBO oB. Bogopo HHP;I bubmorexa HOK
A p POB. BOOPOA https://m.edsoo.ru/00ade348
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
21 MPOTEKAIOIINE B PaCTBOPax bubmorexa HOK
P Hl P p https://m.edsoo.ru/00ade488
AJIEKTPOJIUTOB
[TpakTrueckas padota Ne 2 o Teme
22 "XUMHUYECKHE PEAKIINU B pacTBOpax buGnnorexa LIOK
P p P https://m.edsoo.ru/00ade64a
AJIEKTPOJIUTOB
” OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK

peakunu. Baxuenre OKuCIuTenu u

https://m.edsoo.ru/00ade64a




BOCCTaHOBHUTEIHU. MeTox
AJICKTPOHHOTO OanaHca

24 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubanorexa [HOK
BEIIIECTB https://m.edsoo.ru/00ade802
25 Pemenue 3agau pa3nuyHbIX TUIIOB bubmmorexa IOK
https://m.edsoo.ru/00adea28
26 CucreMaru3anus 1 0000IICHIE 3HAHUIT bubmuorexa [JOK
1o Teme "Xumuyeckue peakiuu" https://m.edsoo.ru/00adec8a
7 KounTponbhas pabota no teme bubmmoreka [JOK
"Xumuueckue peakun" https://m.edsoo.ru/00adec8a
ITonoxkeHre HEMETAIJIOB B
[lepuoanueckoii cucreMe XUMUUECKUX
73 anemenTtoB JI. 1. Menpeneena u bubmuorexa [JOK
0COOEHHOCTH CTPOEHHUS UX aTOMOB. https://m.edsoo.ru/00adeeab
®u3nYeCcKre CBOMCTBA HEMETAILIOB.
AJmoTponus
79 Bonopon: nonydenue, pusndeckue u bubmmoreka [IOK
XMMHYECKHE cBOMCTBA. [ 'napuabl https://m.edsoo.ru/00adf004
["ayiorensl: HaX0XICHHUE B PUPOJIC,
CTIOCOOBI NOTYYEHHUs, PU3UUECKUE U bubnuoreka [IOK
30 .
XUMHUecKHe cBoiicTBa. CoeqnHEeHN https://m.edsoo.ru/00adf180
rajloOreHOB.
Kucnopon: maboparopusie u
MIPOMBIIIICHHBIEC CITOCOOBI TTOJTYYCHHS,
31 ¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA. bubmmorexa LHOK
https://m.edso0.ru/00adf306
O3oH. [Ipumenenue kuciopoaa u
030Ha. OKCUIBI U IEPOKCUIBI
32 Pemenue 3aga4 pa3nuyHbIX TUIIOB bu6mmoreka [IOK




https://m.edsoo.ru/00adf518

33

Cepa: Hax0XJIeHHUE B PUPOJIE,
CIOCOOBI MOTyUeHHUsI, PU3NIECKHE U
XUMHUYecKue cBoicTBa. CepoBOIOPO/I,
cynabbuasl. Kuciaopoaconepxaiiue
COEJTMHEHHSI CEPBI.

Bbubnuoreka [JOK
https://m.edsoo.ru/00adf68a

34

A30T: HaXOXJACHUE B IPUPOJIE,
CIOCcOOBI MOTydeHUsl, PU3NIECKHe U
XHMHYECKHE CBOMCTBA. AMMHAK,
Hutpunsl. Kucnopoacoaepxaiue
coequHeHus azora. [Ipumenenue azora
U €ro coeIMHEHUN. A30THBIE
ynoopeHus

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

docdop: HaxoXKIEHUE B IPUPO/IE,
CIoCcOOBI MOTyUeHUsI, PU3NIECKHE U
XUMHYecKue cBoricTBa. Dochubl u
dochun. Oxcuasl pochopa,
docdopconepxkarire KucaoTsl. Conu
dbocdopHoii kucnotel. [IpumeHeHme

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

[TpakTrueckas padota Ne 3. Permenue
AKCIIEPUMEHTAJIBHBIX 33a4 M0 TeEME
"A3z0t u pochop u ux coenuHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

37

VYrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAU(UKALINN;
¢bu3nyecKkre U XUMUYECKUE CBOWCTBA,
npumenenue. Oxcup yriepoaa(ll),
okcup yriepoaa(lV), yronsHas
KHUCJIOTa U €€ COJIH.

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢

38

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

bu6mmoreka [IOK




https://m.edsoo.ru/00ae027¢e

Kpemuuii: HaxoxeHue B Ipupoe,
CIOCOOBI MOTyUeHHUsI, PU3NIECKHE U

. bubmuorexa [JOK
39 XUMHYecKHue cBorcTBa. Oxcun
https://m.edsoo.ru/00ae054¢e
kpemuus(IV), kpeMHUEBas KUCTIOTA,
cunukartsl. [Ipumenenne
40 Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmuorexa [JOK
o teme "Hemeramier" https://m.edsoo.ru/00ac080a
41 KonrtponsHas pabora o Teme bubnuoreka [IOK
"HemeTtamisr" https://m.edso0.ru/00ac0bf2
ITonoxeHne MeTaLIIOB B
[Tepuoauueckoil cucreMe XUMUYECKUX
42 n11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [IOK
' p https://m.edsoo.ru/00ae0e18
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mwme puznueckre CBOMCTBA
43 MeTaJuI0B. [IpMeHeHne METAJIOB B bubmorexa LOK
P https://m.edsoo.ru/00ae103e
OBITY M TEXHUKE
44 CmutaBsl MeTauioB. Kopposust bubmmoreka [JOK
METaJJIOB https://m.edsoo.ru/00ael156
45 Pemrenue 3agad pa3iinyHbIX TUIIOB buGnnorexa LIOK
a1 p https://m.edsoo.ru/00ael156
DIEKTPOXUMHAYECKUN DA HAIPSDKESHUH
46 MeTaJIJII)OB O6mue cnopcoGLI ’ buGnnorexa LIOK
’ https://m.edsoo.ru/00ac1278
MOJTYYCHUST METaJJIOB
OO0mas xapakTepucTuka MeTamioB [A-
N bu6mmoreka [IOK
47 rpynmnsl [leproandeckoi cucTemsl

XUMHUYECKUX IeMeHTOB. Harpuii u

https://m.edsoo.ru/00ae14b2




KaJIMii: mosrydeHue, Gu3ndecKkue u
XMMHYECKHE CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U X COCTMHEHHUN

Oo6mas xapakrepucTuka MetamioB [1A-
rpynusl [leppoaudeckon cucTeMsl
XMMHYECKUX 3JIEMEHTOB. Marnuii u

Bbu6nuoreka [JOK

48
KaJIBIWI: TIOJTydeHue, (GU3nIecKue u https://m.edsoo.ru/00ae14b2
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN
49 JKEcTkocTh BOABI M CIOCOOBI €€ Bbubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael5e8
50 ATIOMUHUI: TIONTy4YeHHE, PU3NIECKIE bubanorexka [HOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00ael 5e8
[TpakTrueckas padota Ne 4. Permenue
51 AKCIEPUMEHTAIBHBIX 3371a4 110 TEME
"MeTauibl TJIaBHBIX oArpynm"
OO01mas xapakTepucTHKa METaJIIOB
57 no6ounbIX noarpynn (b-rpymnm) bubmmoreka [JOK
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX https://m.edso0.ru/00ac1886
AJIEMEHTOB
DU3NYECKUE U XUMUYECKUE CBOMCTBA
. bubmuorexa [JOK
53 XpOMa U €ro COeAMHEHUM, UX
https://m.edsoo.ru/00aelae8
MpUMEHEHNE
Baxwnelime coeMHEHUs Maprasiia.
bu6mmoreka [IOK
54 IlepmaHranar xamnus, €ero
g https://m.edsoo.ru/00aclc64
OKHUCIIUTEIbHbIE CBOMCTBA
55 du3nvecKknue U XUMUYECKHUE CBOMCTBA bubmuorexa [JOK

xKeresa v ero coequuenui. [lonydenue

https://m.edsoo.ru/00aelc64




U NPpUMCHCHUC CIIABOB KECJIC3a

56

dusnueckye U XUMUYECKHAE CBOMCTBA
MEIU U €€ COeIMHEHUM, UX
MIPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

57

dusndyeckre ¥ XUMHUUECKIE CBOMCTBA
[IMHKA U €r0 COEIUHEHUMH, X
npuMeHeHue. [ mIpoKCOKOMITIIEKCHI
IIMHKa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

58

O06001IeHrE U CUCTEMAaTU3 AN
M3y4EeHHOTO MaTepHasa 1mo TeMe
"Metamnsr"

59

KonrponsHas pabora o Teme
"Merasr"

Bbubnuoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Pons xumun B obecrieueHNH
YCTOMYMBOI'O pa3BUTHUs YEIOBEUECTBA.
IlonsiTHE 0 HAyYHBIX METOAAX
HCCIIE0BAHMS BELIECTB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1750

61

HayuHnble npuHIIUMIIBI OpraHU3aluu
XUMHYECKOTO IMPOU3BOICTBA.
[TpoMbIieHHBIE CTIOCOOBI TOTYYSHUS
Ba)XKHEUIIINX BEIIECTB

62

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIllei CpeJibl U €ro
IIOCICACTBUA

63

XHUMUA U 3J0pOBbE YEIIOBEKA.
JlekapcTBEeHHBIE CpelICTBA

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae3f50

64

Xumus numy. Poiabs XuMuu B
o0ecrieueHnH MUIIEBONH 0€30IIaCHOCTH

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ae4270




65 KocMmernueckue u napdroMepHbie ) bubmmoreka [JOK
cpeacTBa. beiToBas xumMust https://m.edsoo.ru/00ae4270
XuMus B CTPOUTENLCTBE. BakHeiue
66 CTPOUTENILHEIE U KOHCT NOHHBIE 1 bubmmorexa [IOK
p PyKIL https://m.edsoo.ru/00ae0d0a
Marepuabl
XHUMHUS B CEILCKOM XO3SHCTBE.
67 Opranndeckye 1 MUHEPAIbLHBIE 1 bubmorexa LHOK
p p https://m.edsoo.ru/00adb33c
ynoopeHus
68 Cucremaru3zanus 1 0000IICHUE 3HAHUIA | bubmuorexa [JOK
10 TEME https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A., JIEBkuH

A.H., Akunonepsoe obuiectBo «M3aarensctBo «IIpocBemienuer»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmoreka IIOK
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