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HOACHUTEJIBHASA 3ATINCKA

Paboyas mporpaMma 1o XUMHUU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®OenepansHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit Demepartumn,
TpeOOBaHMI K pe3ysIbTaTaM OCBOCHUS (emepalbHON 00pa3oBaTEILHON MPOTrpaMMbI CPEIHEro OOIIero
obpazoBarmss(POIl COQO), mpeacraBneHHbIXx B DemepalbHOM TOCYJApPCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yuérom Koumenmmn mnpenomaBanusi ydeOHOro mpenmera «XUMESD B
oOpa3oBarenbHBIX opranuzanusax Poccuiickoir Dexepanyn, peaqnu3yoOIX OCHOBHBIE 00pa3oBaTeIbHbIE
MPOTPaMMBI, M OCHOBHBIX MOJI0KeHHH «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepanyu Ha
nepuon 10 2025 roga» (Pacnopsukenue IlpaBurensersa PO ot 29.05. 2015 Ne 996 - p.).

X¥uMHUs Ha YPOBHE YIITyONEHHOTO W3YYEHHUS 3aHMMAaeT BaKHOE MECTO B CHCTEME €CTeCTBEHHO-
HaygyHOTO oOpaszoBanus ydammxcsi 10-11 kmaccoB. M3ydeHme mpemmera, pealn3yeMoe B YCIOBHSAX
nmud dhepeHnrpoBaHHOT0, MPOGWIBHOTO OOy4YeHHs, TPHU3BAHO OOECIeYnTh O00IMEe00pa30BaTEIbHYI0 U
OOIIEeKyIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOMMMYIO ISl afanTaliid UX K OBICTPO
MEHSIOIINMCST YCJIOBHAM JKH3HH B COIIMyME, a TakKe IS MPOAOIDKEHHS OOyYeHHUS B OPTraHMU3AIHAX
pohecCHOHATBHOTO 00pa30BaHus, B KOTOPBIX XUMHUS SIBIISIETCSI OJHOW U3 IPUOPUTETHBIX JUCIIUILINH.

B mporpamme 1Mo XMMrM Ha3Ha4YeHHE TpeaMeTa « XUMUD) MOIyYaeT MOAPOOHYI0 HHTEPIIPETALIUIO
B COOTBETCTBUU C OCHOBomoaratommmu monoxkeHnsMua GI'OC COO o B3anMo00yCIOBIEHHOCTH TIENIEH,
CONIEp)KaHUs, pEe3yNbTaToOB OOydYeHWs W TpeOOBaHWH K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBHIIETEIECTBOM TOMY SIBJISIFOTCS CIIEAYIOIINE BEITIOTHIEMBIE TPOTPaMMOM 10 XUMHH (HYHKITHH:

e HPOPMAMOHHO-METONMYECKAsl,  peajlu3alusi  KOTOpoil  oOecredyWBaeT  MOJy4eHHUE
TIPEJICTABJICHUS O TENIX, COACPIKaHNH, OOIIeH cTpaTeruyl 0Oy4YeHNs, BOCTIUTAHUS U Pa3BUTH
o0ydarommxcs CpeICTBAMH MIPEeIMEeTa, N3y9aeMOT0 B paMKaX KOHKPETHOTO TPOQIIIS;

e  OpraHM3alMOHHO-TIAHUPYIOMIAsi, KOTOpas MpeaycMaTpUBacT ONpeecHUE: MPUHIIUIIOB
CTPYKTYPUPOBAHUS U MOCIEIOBATETFHOCTH U3YYECHUS YIeOHOTr0 MaTeprana, KOMTHIeCTBEHHBIX
M Ka4eCTBEHHBIX €ro XapaKTEPHUCTHUK; MOAXOJ0B K (JOPMHUPOBAHUIO COJNIEPIKATENEHOW OCHOBEI
KOHTPOJII W OIIEHKH O0pa30BaTENbHBIX JOCTIDKEHHH OOYYaroIIUXCsl B paMKax HTOTOBOM
aTTecTalu B popMe eAMHOTO TOCYAAPCTBEHHOTO K3aMeHa 10 XUMHH.

[Iporpamma 11t yriryOIEHHOTO U3YYESHUS XUMUU:

o YCTaHaBJIMBA€T HWHBAPUAHTHOC NPEAMETHOC COACPKAHUC, O6H3aTeJ'IBHO€ IJI1 U3YUYCHHA B
paMKax OTACIbHBIX MPOQUIICH, IPEIyCMaTPUBAET PACHIPE/ICIICHUE U CTPYKTYPUPOBAHHUE €T 110
KJlaccaM, OCHOBHBIM COJIEp)KaTeNIbHBIM JTMHUSIM/pa3iesiaM Kypca;

e 1aéT TpPUMEpPHOE pacrpeneieHne Y4eOHOTO BpPEMEHH, PEKOMEHIYeMOTO JUIsl W3y4eHHUs
OTACIBHBIX TEM,

e Tpe/UIaraeT MPUMEPHYI0 IOCIEN0BATEIHHOCTh H3yYeHHUS Y4eOHOTO MaTepuana ¢ y4ETOM
JIOTUKY TIOCTPOEHUSI Kypca, BHYTPHUIIPEAMETHBIX M MEXKIPEIMETHBIX CBS3CH;

e J1aéT METOAWYECKYI0 MHTEpPIpEeTaluIo IeJied W 3a/lad WU3y4YeHHs TpeaMeTa Ha YriayOlnEHHOM
YpOBHE C YYETOM COBPEMEHHBIX NMPHOPUTETOB B CHUCTEME CpeaHero oOIIero oO0pa3oBaHUS,
COJICP)KATENIbHON  XapaKTePUCTUKH IUIAHUPYEMBIX  pPE3YJIbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTtenbHONW  TMpOrpaMMbl  CpefdHero  oOmiero  oOpa3oBaHusi  (JIMYHOCTHBIX,
METanpeMETHBIX, TPEAMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIHFHBIX JIEHCTBUI 00Y4YalOIIErocs 0 OCBOSHHIO COJICPIKaHUS TPeMeTa.

ITo BceM Ha3BaHHBIM TIO3WIMSM B MPOrpaMMe MO XMMHUU MPEIyCMOTPEHA IMPEeMCTBEHHOCTh C
o0ydeHHEM XUMHH Ha YPOBHE OCHOBHOTO oO0mmiero oOpa3oBaHus. 3a TpeleaMd YCTaHOBICHHON
MIPOrpaMMOii TT0 XUMHH 00s13aTeTbHON (MHBAPHAHTHOM ) COCTABIISIONICH COlepKaHus y4eOHOTO mpeameTa
«XuMust» OocTa€Tcsi BO3MOXKHOCTh BBIOOpPa €ro BapUaTHUBHOW COCTAaBISIONICH, KOTOpas JOJDKHA
OTIPEICIATHCS B COOTBETCTBUH C HANPaBICHHEM KOHKPETHOTO PO O0yUCHHS.

B cootBercTBUM ¢ KoHUEeNTyaidbHbIMU nojoxkeHusMu OPI'OC COO o Ha3HAYeHUM NOPEIMETOB
0a30BOr0 W yriayOJIIEHHOTO YPOBHEH B cucTeMe AuQQepeHIINpOBaHHOTO 00ydeHUs Ha YPOBHE CPEIIHETO
oOmiero oOpa3oBaHUS XWUMHUS Ha YpOBHE YIUIYONEHHOTO W3YyYCHHUS HAmpaBiIeH Ha pPeau3allfio
MIPEEMCTBEHHOCTH C MOCJICAYIOIIMM 3TAIIOM IMOJIyUYECHHUSI XUMUYECKOr0 00pa30BaHMUs B PaMKaxX HU3ydeHHS
ClIeMaJIbHbIX €CTCCTBCHHO-HAYYHBIX W XHUMHUYCCKUX IUCHUILUIMH B BYy3aX W OpraHu3alusax CpEAHErO
mpodeCcCHOHaTBEHOTO 00pa3oBaHusA. B 3Toi cBsA3m wm3ydeHHE mpeaMera «XHUMES» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacIIMpeHHe W YIIyOJeHHe TEeOpeTUYeCKOW W MPAKTUYECKOW IMOATOTOBKH
o0yJaroImuxcsi, BBHIOPABIIUX ONPENENEHHBIN MPOQHIL OOYYCHHS, B TOM 4YHCIE C IEPCHEKTHBOM
MOCTIEAYIOMIETO TOMYyYeHHsT XHMHYECKOro O0pa3oBaHUS B OpraHM3alusAX Mpo¢ecCHOHATBHOTO
oOpaszoBanus. Hapsiny ¢ atum, B cBete TpedoBanuit ®I'OC COO K miaHupyeMbIM pe3yibTaTaM OCBOCHHUS



¢denepanbHOil 00pa3oBaTEIbHON MPOrpaMMBI CpeAHEro oOHmIero 00pa3oBaHUSl H3yYCHHE TpeIMeTa
«XUMHS» OPHEHTHPOBAHO TAaKKe Ha pEHICHHE 3a/1ad BOCIMUTAHWA W COIMAJBHOTO Pa3BUTHS
oOydatonuxcs, Ha GOpPMUPOBAHUE y HUX OOIIEHHTEINIEKTYAlIbHBIX YMEHHH, YMEHUH parioHAIN3anN
yueOHOro Tpyda © OOOOMIEHHBIX CHOCOOOB JICATCIBHOCTH, WMEIOIINUX MEXKIUCIUILIMHAPHBIN,
HaJIpeIMETHBINA XapakTep.

CocTaBngOmuMu  TIpeaMeTa  «XUMHUS» Ha YpPOBHE YIIAyOIEHHOTO M3ydeHUs  SBISIOTCS
yrayOonéHusie Kypchl — «Opranumdeckas xumus» U «OOmass u Heopranmyeckas xuMmus». llpwm
OTIpeIeTICHIH TIOJIX0/I0B K OTOOpY M CTPYKTYPHOU OpraHU3aIluy CONIEPKaHMUs dTHX KYpPCOB B IIpOrpaMmme
M0 XUMUH 332 OCHOBY MPHUHSTHI monokerns GPI'OC COO o paznmuumsx 6a30BOT0 U yriayOIEHHOTO YpOBHEH
M3yYEHUS TIpeaMeTa.

OcHoBy cogepxaHust KypcoB «OpraHndeckass xumusi» U «OOImas W HEOpraHMYecKas XHMHSD»
COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUH U YMEHUH, OTHOCAIINXCS K 0a30BOMY YPOBHIO U3ydeHUS
mpenMeTa. JTa CHUCTeMa 3HAaHUI MOJydaeT OIpeneiI€HHOe TEOPETHIEeCKOe ITOTOIHEHNE, TTO3BOJISIONISe
OCO3HAaHHO OCBOWTH CYIIECTBEHHO Oonpmuii 00BEM (PaKTOIOTHUECKOTO MaTepuana. lak, Ha
yrayOn€HHOM YpOBHE H3Y4YeHHs INpeaMera oOecriedeHa BO3MOXKHOCTh 3HAUUTENHFHOTO YBETHYCHUS
00péMa 3HAHWH O XMMHYECKHX JJEeMEHTaX W CBOWCTBAX WX COCOUHEHWH HAa OCHOBE PACIIMPEHHUS U
yTIyOJIeHUs TIPEICTABICHNN O CTPOCHUH BEIIECTBA, XHMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS
peaxiuii, paccMaTpHBaeMbIX C TOYKH 3PEHHUS XMUMHYECKOW KHHETHKA W TEPMOJUHAMHKH. M3ydeHne
MepuoANYecKoro 3akoHa W llepmomuveckoll cHCTEMBI XWMHUYECKHX JJEMEHTOB OasupyeTcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHHYECKHX TIPEACTABICHUSIX O CTPOSHHUH aroMa. XHUMHYeCKas CBSI3b
00BSICHSICTCSA C TOUKU 3PEHHSI SHEPTETHUECKUX U3MEHEHUH Tpu e€ 00pa30BaHWU U Pa3pyLICHUH, a TaKKe
C TOYKH 3PCHUS MEXaHU3MOB €€ 00pa3oBaHus. V3yueHne TUIIOB peakluii JOMoJIHAETCS (hOPMUPOBAHUEM
MPEACTaBICHUI 00 AIEKTPOXUMHUECKUX MPOIeccax M 3JEKTPOIN3E PACIUIaBOB M PacTBOPOB BelecTB. B
Kypce OpPTaHMYeCKOH XMMHH TPU PACCMOTPEHHH PEaKIMOHHOW CIIOCOOHOCTH COEAMHEHHMH YIENSeTCs
ocoboe BHMMaHHUE BOMPOcaM 00 3JIEKTPOHHBIX 3 (dekTax, 0 B3aUMHOM BIUSHUM aTOMOB B MOJICKYJIaxX U
MEXaHU3MaX peaKkuu.

Oco0oe 3HaueHUEe UMEET TO, YTO Ha COJIEPKAHNE KYPCOB XUMHH YTIyOJIEHHOTO YPOBHS M3yUCHUS
JUTSL KJ1acCOB OMpeeNi€HHOro mpoduis (TJIaBHBIM 00pa3oM Ha MX CTPYKTYpPY U XapakTep JOMOJHEHHN K
oOmieil cucreMe NMpeIMETHBIX 3HAaHWM) OKa3bIBAIOT BIMSHME CMEXHBIE NMpeaMeThl. Tak, Hampumep, B
COJIep)KaHUM TIpeIMETa JJIsl KIIaCCOB XUMHKO-(QHU3MUECKOT0 MPoduiis OONblIoe 3HAYeHUEe OyIyT MMETh
AJIEMEHTHI Y4eOHOro MaTepuaia 1mo oomei xumuu. [Ipu n3ydeHnn npeaMera B JaHHOM CiIydae akIeHT
OyneT cienaH Ha OOIIHOCTh METOJIOB IMO3HAHM, OOIIHOCTh 3aKOHOB M TCOPHI B XMMHU U B (DU3MKE:
aTOMHO-MOJIEKYJISIpHAsT Teopusi (MOJIEKyJIsipHasi Teopusi B (pu3MKe), 3aKOHBI COXPaHEHHsST MAacChl |
SHEPIUH, 3aKOHBI TEPMOIMHAMUKH, 3JICKTPOJIH3a, TPEJICTABICHHS O CTPOSHUH BEILIECTB U JIPYTOe.

B TO ke Bpemsi B collepKaHHMH TpEeAMeTa ISl KJIaCCOB XHMHUKO-OMOIOTHYECKOTO MpoduiIst
OoJbIIMK YIENBbHBIM Bec OyIeT HMMeTh OpraHudeckas Xumus. B 3ToMm ciaydyae mnpemaocTaBiiseTcs
BO3MOXXHOCTh sl Ooliee OOCTOSITENHFHOTO PACCMOTPEHHSI XWMHUYECKOHW OpraHM3allii KIETKH Kak
OHMOJIOTUYECKOH CUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTHI, KaK
JIMIIUbI, 6CJ'IKI/I, YTJI€BOJbI, HYKJICMHOBBIC KHUCJIOTEI U APYTUC. HpI/I 3TOM 3HAHUS O COCTAaBE M CBOMCTBAX
MIPEJICTAaBUTEINIEH OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIYXKaT OCHOBOH UISl U3YYEHHUS CYITHOCTH
nporeccoB (OTOCHHTE3A, AbIXaHHUs, UIIEBAPEHUSL.

B ruiane ¢opmMHpOBaHUS OCHOB HAy4HOTO MHPOBO33PEHHS, OCBOCHHMS OOIIEHAayYHBIX METOJIOB
MO3HAHMS M OMBITA MPAKTHYECKOTO NMPUMEHEHWS HAYYHBIX 3HAaHHWH HM3Y4YCHHE INpeaMera «XuMHS» Ha
yrIyOJIEHHOM YPOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3AX C YYEOHBIMH NpeIMETaMH, BXOISIIMMHU B
COCTaB IpeAMETHBIX obnacteil «EcTecTBEeHHO-HayuHbIE MPEAMETH», «MaTeMaTika U UH(pOpMaTHKa» M
«Pycckuil 3bIK U TUTEPATYpay.

[Ipu m3ydyenunn ydebHOro mpeamera «XUMHUS» Ha yriIyOIEHHOM YpOBHE TakkKe, KaK Ha YpOBHE
OCHOBHOTO M cpeaHero oOmero oOpasoBanus (Ha 0a30BOM YpOBHE), 3ajayeil MEepPBOCTETIEHHON
3HaYMMOCTH SIBJIsIeTCS (JOPMUPOBAHNE OCHOB HAYKU XMMHUH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHNS,
NPaKTUYECKON AEATEIIEHOCTH YeJIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. PemieHue 3Toi
3aJa4u Ha YriIyOIEHHOM YPOBHE M3yUYEeHHMs IpeAMETa MPEronaraeT peaan3annio TaKuxX 1ejel, Kak:

e (QopMupoBaHHE TMPEICTABICHUI: O MaTEpPHAIBHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSX |

MO3HABAEMOCTH SIBJICHUI MPUPOABI, O MECTe XMMHH B CHCTEME E€CTECTBEHHBIX HayK W €€
BeAyIlleH poiu B 0OECNEeueHUH YCTOHYMBOTO Pa3BUTHS YEOBEYECTBA: B PELICHUU IMPOOIeM
9KOJIOTUYECKON, JHEPreTHYecKOM M MUIEeBOH 0e30MacHOCTH, B Pa3BUTHH MEAWLUHEI,
CO3JIaHMH HOBBIX MaTE€PHAaJOB, HOBBIX MCTOYHHKOB SHEPTUH, B 00ECICUECHUH PAllMOHAIBHOTO



MIPUPOJIONIONB30BaHNS, B (POPMHUPOBAHMHM MHUPOBO33PCHUS W OOIIEH KyIbTYphl YelOBEKa, a
TaKXe DKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHS K CBOEMY 37I0POBBIO M IIPUPOIHOM CpeIe;
OCBOCHHUE CHCTEMbI 3HAHWH, JICKAIIUX B OCHOBE XMMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpA: (QYHIAMECHTAIBHBIX T[OHSATHH, 3aKOHOB W TEOPHHA XUMUH,
COBPEMEHHBIX TPEJCTABIICHUI O CTPOCHHUHU BEIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, UOHHO-
MOJICKYJISDHOM,  HaJaMOJEKYJISIPHOM, O  TEPMOJAMHAMHUYECKMX H  KUHETHYCCKUX
3aKOHOMEPHOCTSX MPOTEKAaHUS XUMHUUECKUX PEAKIIHA, O XUMHUIESCKOM PaBHOBECHH, PACTBOPAX
U JIUCTIEPCHBIX CUCTEMaX, 00 OOIIMX HAYYHBIX MPUHIUNIAX XUMUYECKOTO MTPOU3BOJICTBA;
¢opmupoBanue y 0OydaromMXCs OCO3HAHHOTO IOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUW NIl OOBSICHEHUS KIIFOUEBBIX HJIEH U MPOOJIEM COBPEMEHHOW XHMUU, IS
OOBSCHEHHS M TPOTHO3UPOBAHUS SBJICHHIH, WMEIONIMX €CTECTBCHHO-HAYUHYIO MPHUPOLY;
TPaMOTHOTO PEUICHHS MTPOOJIeM, CBA3aHHBIX C XUMUCH, TPOTHO3UPOBAHNS, aHAIN3a U OLICHKHU C
MO3UIMIA  AKOJIOTHYECKOW O€30MaCHOCTH TOCHEICTBUM OBITOBOW W TPOU3BOJICTBEHHOM
JICATEIILHOCTA 4YEJIOBEKAa, CBSI3aHHOH C XMMHYECKHM IPOWU3BOICTBOM, HCIIOJNIb30BAHUEM U
nepepaboTKOM BEUIECTB;

yriTyOJIeHUE PEICTABICHUH O HAYYHBIX METOIAX MMO3HAHUS, HEOOXOIUMBIX JIJISl TPHOOPETEHHUS
YMeHI/Iﬁ OPHUCHTUPOBATLCA B MUPC BCHICCTB U OG’LHCHGHI/ISI XUMHNYECCKHUX HBHGHI/Iﬁ, UMCIOIINX
MECTO B IPUPOJE, B MPAKTUUECKOMN AEATEIbHOCTU U MTOBCEIHEBHOM KU3HMU.

B mnaHe peanu3zanuy MEepBOOYEPEAHBIX BOCHUTATENBHBIX W PAa3BHBAIOUMIMX (YHKIHUHA IIEITOCTHOM

CHCTEMBI CpeIHEero 00IIero 0opa3oBaHus MPU U3YUEHHUH TPEaAMETa «XUMHS» Ha YIIyOIEHHOM YPOBHE
0CO0YI0 aKTyaJIbHOCTh PUOOPETAIOT TAKUE IIETH U 33]]a4U, KaK:

BOCIIUTaHUE YOEKAEHHOCTH B IO3HABAEMOCTH SIBICHUH MNPUPOABI, YBOKEHHUS K IPOLECCY
TBOPYECTBA B 00JIACTH TEOPETUUECKUX U MIPUKIIAIHBIX UCCIEA0BAHUN B XUMUH, (YOPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pasBUTHE MOTHBAIMM K OOYYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIO |
CaMOBOCITUTAHHUIO Ha OCHOBE YCBOCHUS O0IIEUENIOBEUECKUX LIEHHOCTEH;

Pa3BUTUC IMO3HABATCIBHBIX HHTCPECOB, HHTCIUJICKTYAJIbHBIX W TBOPYCECKUX CIIocoOHOCTEH
oOyuaromuxcsi, (OpMUPOBAHHE Y HHUX CO3HATEIBHOTO OTHOLICHUS K CaMOOOPa30BaHUIO U
HETPEePHIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCHEIIHOH MPOoecCHOHANbHOW M 00IIeCTBEHHOM
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOLIEHHUSI K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 30POBOM
o0pase X13HH;

dbopMHupOBaHNE YMEHHH W  HaBBIKOB PasyMHOTO  IPHPOAONONB30BaHHS, Pa3BUTHE
9KOJIOTHUECKON KYJIBTYpBI, MPHOOPETEHUE OMbITa OOIIECTBEHHO-TIOJIE3HOW 3KOJIOTUYECKOM
JIeSTeIbHOCTH.

OO6miee YUCIIO YacoB, MPEIyCMOTPEHHBIX UIA M3y4YeHHs XMMHUM Ha YIIIyOJE€HHOM YpOBHE CpPEIHETO
o0rero oopaszoBanusi, coctabisieT 204 yacos: B 10 kimacce — 102 vaca (3 yaca B Hezenmo), B 11 kiacce —
102 gaca (3 gaca B HEZIEIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTn4yeckue 0CHOBBI OPraHUYeCKOH XHMMH.

[Ipeamer M 3HAaYCHHWE OPraHUYECKON XHMHH, MPEACTABICHHWE O MHOTO0Opa3UH OpPraHUYECKUX
COEIHECHU.

DOJEeKTpOHHOE CTPOCHHE aToMa YriepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS. BaieHTHbIE
BO3MOKHOCTHU aToMa yriepoja. XUMHUYECKas CBsI3b B OPraHUUECKUX COCAMHEHHSX. TUIBI THOpUAN3aH
aTOMHBIX opOuTaineil yrinepoaa. MexaHn3Mbl 00pa3oBaHUsl KOBAaJCHTHON CBsI3M (OOMEHHBIA M JJOHOPHO-
aKUENTOpHBIN). TUMBI NepeKpbIBaHUs aTOMHBIX OpOuTanei, 6- U 7-cBsi3u. OnxuHapHas, OBOWHAs W
TpoitHast cBsa3b. CocoObl pa3phiBa CBsA3EH B MOJIEKyJaX OpraHnveckux BemiecTB. [loHsTHEe 0 cBOOOTHOM
panukane, Hykieoduie u 3iekrpodue.

Teopus cTpoeHus opraHudeckux coequHeHnii A.M. byTnepoBa n coBpeMeHHBIE NTPENCTABICHUS O
CTPYKTypE MOJEKyJ. 3Hau€HHEe TEOpUU CTPOEHHS OPraHWYECKHX COEAUHEHUH. MoneKynspHble U
CTpyKTypHBIe (hopMyibl. CTpyKTypHBIE (HOPMYJIBI PAa3TUYHBIX BHUJIOB: pPa3BEPHYTas, COKpamlEHHAs,
ckenerHas. M3omepus. Bunel nzoMmepun: CTpyKTypHas, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE dPHEKTH B
MOJIEKYJIaX OPraHWYeCKUX COCAMHEHHH (MHAYKTUBHBIA U Me30MepHBIN (D (DEKTHI).

[MpencraBienue o KnaccuPpUKALUU OpraHnYecKux BeulecTs. [loHsTHE 0 QYHKIMOHANBEHOW TPYIITE.
I'omonorus. I'omonoruueckue psael. CuctemMarudeckass HOMEHKJIATypa OpPraHWYECKHX COEAMHEHUH
(IUPAC) u TpuBHanbHbIe Ha3BaHHS OTACIBHBIX MPEICTABUTEICH.

OcoOeHHOCTH W KiacCUpUKAIUS OpraHWYecKUX peaknuid. OKHCINTEThHO-BOCCTAHOBUTEIHHBIC
peakLMK B OPraHUuYECKON XUMUU.

OKCIEPUMEHTAIBHBIE METOAbl H3Y4YEHHUs BEIECTB M MX MPEBpallCHU: O3HAKOMJICHUE C
oOpa3naMi OpraHWYeCKHUX BEIIECTB W MaTepHallaMd Ha WX OCHOBE, OIBITHI M0 TPEBPAICHUIO
OpPTaHWYECKUX BEIECTB IMPH HAarpeBaHWy (IUTaBlieHWE, OOYTIMWBaHWE W TOPEHHE), KOHCTPYHPOBaHUE
MOJEIIE MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesonopoasl.

Anxanel. ['oMomormveckuid psijg  anmkaHoB, oOmast ¢opMynia, HOMEHKJIATypa W H30MEpHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY AlIKaHOB, SP>-rMOpUIM3aIKs aTOMHBIX OpOHTaeit
yriepoja, 6-cBsi3b. @U3NUECKUE CBOWCTBA aJIKaHOB.

XUMHUUECKHE CBOMCTBA alIKaHOB: pPEAaKUUU 3aMELICHUs, HW30MEpHU3aluu, ACTUIPUPOBAHUSA,
UUKIIW3alUY, TUPOIN3a, KpEeKuHra, ropeHus. llpencraBieHue 0 MeXaHU3ME pPEaKUUH pPaJUKaIbHOTO
3aMElICHMUS.

Haxoxnenne B mpupoae. CriocoObl NOTyYeHNS U IPUMEHEHHE aTKaHOB.

Pezuonanvnutit Komnonenm

MecmopoxcdeHua Hepmu u 2a3a 8 CmMaspononb6CKOM Kpae

Huknoankauel. OOmias ¢opmysia, HOMEHKIarypa u uszoMmepus. OCOOECHHOCTH CTPOEHHUS U
XUMHAYECKHX CBOMCTB MalbIX (LIMKJIONPOIAH, MUKIOOYyTaH) M OOBIYHBIX (I[MKIIOTIEHTAH, IMKJIOTCKCaH)
MUKIIoaTKaHOB. CIIOCOOBI MOTyYeHNs ¥ TPUMEHEHUE IMKII0ATKAHOB.

Ankensl. ['omojiorndeckuid psii ajaKeHOB, oOIIas (QopMmysa, HOMEHKIATypa. ODJIEKTPOHHOE M
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJT AIKEHOB, SP’-rMOpPHAN3aIUs aTOMHBIX OpOMTaNell yriuepoaa, 6- 1
n-cBsi3u. CTpyKTypHass W TeoMeTpudeckas (Iuc-TpaHc-) uzoMepus. DU3nUecKue CBOMCTBA aJIKEHOB.
XUMHUUYECKHE CBOWCTBA: PEAaKLMM IPUCOCIUHEHUS, 3aMELICHUSI B O-TIOJOKEHUE IPHU JBOMHOW CBS3W,
noyiMMepu3anuu U okucinenus. IlpaBuno MapkoBHukoBa. KayecTBEHHBIE peakluy Ha JBOHHYIO CBSI3b.
Crioco0rI ONTyYeHHs U IPUMEHEHHE aJIKEHOB.

Pezuonanvnoliit Komnonenm

Mpouszsodcmeo nonusmuseHa u noaunponusaeHa Ha 3asode CmasposeH (2.6y0eHHO8CK).

Ankanuensl. Knaccudukanms ankaaneHoB (CONpPsHKEHHBIC, U30JIMPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0eHHOCTH JIIEKTPOHHOTO CTPOCHUS W XMUMHYECKUX CBOWCTB COINPSDKEHHBIX AWEHOB, 1,2- u 1,4-
npucoeaunenue. Iloaumepnsanus conpskEHHBIX AneHOB. CrocoObl MONydyeHHs W MPUMEHEHUE
AJKa/IEHOB.

Ankusbl. ['OMOJIOTHUECKUI pA ajdKUHOB, oOmas ¢opMmylia, HOMEHKIATypa U H30MEpHsL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI aJKUHOB, SP-THOPUAM3ALUS aTOMHBIX OpOHuTanei
yraepona. @PusnMueckne CBOMCTBA aNKMHOB. XHMHYECKHE CBOMCTBA: pEaKIUH MPUCOEIUHEHHUS,



JUMEpPU3ALMd U TpUMEpH3aluy, OKHcIeHUs. KHucIoTHple CBOWMCTBa aJKMHOB, MMEIOUINX KOHIIEBYIO
TpoiiHyto CBs3b. KauecTBeHHBIE peaknuM Ha TPOHHYIO CBs3b. CHOCOOBI MOJYyYEHUs W IMPUMEHEHHE
AIKUHOB.

Apomarnyeckue yrieBonopoAs! (apensl). ['omonormueckuil psa apeHoB, obmas Qopmyna,
HOMEHKJIAaTypa W H30MEpHA. OIJIEKTPOHHOE MW MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl OeH30Ia.
dusnyecKre CBOWCTBA apEHOB. XMMHUYECKHE CBOWCTBA OSH301a U €r0 TOMOJIOTOB: PEaKIK 3aMeIleHHs B
OCH30JILHOM KOJbLIE W YTJIEBOJOPOAHOM paAHKaje, PeakUUH NPUCOSAWHEHHS, OKHCICHHE TOMOJIOTOB
Oenzona. [IpencraBnenne 00 OpHUEHTHPYIOIIEM [EHCTBUHM 3aMecTUTeNeld B OEH30JBHOM KOJIbIE Ha
npruMepe aNKWIbHBIX PaJuKaloB, KapOOKCHIBHON, THAPOKCHIIBHOW, aMHHO- M HUTPOTPYIIBI, aTOMOB
ramoreHoB. (OCOOCHHOCTH XHMMHYECKHX CBOWUCTB cTupona. llommmepuzanus ctupona. CrocoObl
MOJTyYEHHs U TPUMEHEHUE apOMATHYECKHUX YTIIEBOAOPOIOB.

[Mpupoansrii ra3. [lonytaeie HedTsHBIE Ta3el. Hed1h n e€ npoucxoxaenue. KameHHsli yrons u
NpOAYyKTHl ero nepepabotku. CrmocoObl mepepaboTku He()TH: TMEperoHKa, KPEKUHT (TEpMHUYECKHI,
KatanuTudeckuil), pudopmunr, mnuponu3. I[lpoaykTsl mnepepaboTku HedpTH, HUX MNPUMEHEHUE B
MPOMBIIIJIEHHOCTH U B OBITY.

I'eneTudeckast cBA3b MEXAY Pa3IUUYHBIMU KJIACCAMH YTIIEBOJIOPOJIOB.

ONEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOIHBIX YIIIEBOAOPOIOB. Peakiuy 3aMelieHus raioreHa Ha
THIPOKCOTPYIIY, HUTPOTPYIMILy, LHAHOTPYIMIly, aMHHOrpymiy. JleficTBue Ha raJoreHnpou3BOIHBIC
BOJIHOT'O U CIIMPTOBOIO pacTBopa wiEnoud. B3anMoneiicTBue AuraaoreHaJkaHoB ¢ MarHUEM U LUHKOM.
[ToHsTHE O METANIOOPTaHUUECKUX COSAMHEHUSIX. Mcroap30BaHue raloreHnpon3BOIHBIX YITIEBOAOPOI0OB
B OBITY, TEXHUKE U IIPY CUHTE3€ OPraHUYECKUX BEILECTB.

OKCIIepUMEHTANbHBIE METOIbl M3YYEHHs BEIIECTB M HX MPEBpAILCHHUH: H3ydeHHE (PU3NUYECKUX
CBOWCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTE), KAUECTBEHHBIX PEAKIIMN yIIIeBOJOPOJOB Pa3INYHbIX KJIACCOB
(obecuBeunBaHne OpPOMHON WM HMOAHOW BOZBI, PAacTBOpPAa IIEPMAaHraHaTa Kayus, B3aUMOJEHCTBHE
areTIiieHa ¢ aMMHAYHBIM pPacTBOpOM okcuaa cepebpa(l)), kauecTBeHHOe OOHapyXXeHHE yriepoaa U
BOJIOPOJAa B OPraHWYECKHUX BELIECTBAX, IOIY4YECHHE STHJICHA U U3y4YCHUE ero CBOMCTB, O3HAKOMIICHHE C
koyutekuusamMu «Hedts» 1 «Yromby, ¢ oOpasmaMu IiacTMace, KaydyyKOB M PE3UHBI, MOJECTHUPOBAHUE
MOJIEKYJI YIIIEBOAOPOIOB U TAJIOTCHIIPOM3BOIHBIX YTIEBOIOPOIOB.

Kucnopoacoaep:kauye oprannieckue coeinHeHUsl.

Ilpenenbubie onHOaTOMHBIE cHUPTHL. CTpoeHHE MOJIEKyd (Ha HMpUMepe METaHoJla W STaHOJIA).
I'omonornyeckuii psn, obmas dopmyna, u3oMepus, HOMEHKIATypa W Kiaccuduxanus. Pusnueckue
CBOWCTBa MpeNeNbHBIX OJHOATOMHBIX CIHPTOB. BomoponHble CBA3M MEXAY MOJIEKYJIaMH CIHPTOB.
XUMHUYECKHE CBOMCTBA: pEakUUM 3aMEUICHUs, MAETHIpaTallid, OKHCICHHS, B3aWMOJCHCTBHE C
OpPraHMYeCKUMHM M HEOPraHMYeCKUMM KHciloTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CHHUPTHI.
[eiicTBe 53TaHONa M METAaHOJAa Ha OpraHu3M uesoBeka. CrmocoObl IMONY4YEeHHS W IMPUMEHEHUE
OJITHOATOMHBIX CIIUPTOB.

[Mpocteie a3dupsbl, HOMEHKIAaTypa U n3oMepusi. OcCOOEHHOCTH PU3HMYECKUX U XUMHUECKIX CBOHCTB.

MHOTr0oaToOMHBIE CIIUPTHI — 3TUJICHIVIMKOIb U TIUIepuH. Du3nyeckue U XMMHUYECKHE CBOMCTBA:
peakiuy 3aMeIleHUs, B3aUMOJICHCTBHE C OpPraHMYECKUMH ¢ HEOPTraHWYECKUMH KHCIOTaMH,
KayeCTBEHHas peakIs Ha MHOT0aTOMHbIE CHHUPTHL. llpeicTraBieHne O MeXaHU3ME peakIui
HyKJeo(huibHOrO 3aMernieHus. JlelictBue Ha opranm3M denoBeka. CrocoObl MOMyYeHUs U MPUMEHEHHUE
MHOTOaTOMHBIX CITHPTOB.

®enon. CrtpoeHne MOJEKYJbl, B3aWMHOE BIWSHHE THUAPOKCOTPYNIBI ¥ OEH30JBHOTO Sfpa.
Ousnueckue cBoiictBa Gerona. OcOOEHHOCTH XMMUYECKUX CBOWCTB (eHosa. KauecTBeHHbIE peakuu Ha
¢denon. Tokcnanocts (enona. CrocoObl monydeHus: U npuMeHenue (enona. deHondopmanbaeruaHas
cMoUa.

KapOounnbHble COeIMHEHUS — albAETHABI M KETOHBI. JJIEKTPOHHOE CTPOEHHE KapOOHHWIHLHOU
rpymisl. ['oMooru4eckue psijibl alubIerH0B U KETOHOB, 00mas GopMyina, u3oMepus 1 HOMEHKIIATYpa.
®u3nYecKre CBONCTBA abJErU0B U KETOHOB. XMMHUYECKHNE CBOMCTBA aJIbJIETU/IOB U KETOHOB: PEaKIUU
npucoeanHeHus. OKHUCIEHUE albJIETH/I0B, KAYECTBEHHbIE PEakIy Ha anpieruapl. CrocoObl MOTydeHus
Y TIPUMEHEHHE aJIbJIETH/IOB U KETOHOB.

OHOOCHOBHBIE  TIpeJieNibHble  KapOOHOBbIE KHUCIOTBL. (OCOOEHHOCTH CTPOCHHS  MOJIEKYI
KapOOHOBBIX KHCIIOT. M30Mepus u HoMeHKnarypa. dusuueckue CBONHCTBA OAHOOCHOBHBIX NPENEJIBHBIX
KapOOHOBBIX KHCIOT. BomoponHble cBA3M MEXIY MOJEKyJIaMH KapOOHOBBIX KHUCJIOT. XHMUYECKUE
CBOMCTBAa: KHCJIOTHBIC CBOWCTBA, PEaKIHs ATEPUPHKAINH, PEAKIUH C yJacTHEM YIJIEBOJIOPOIHOTO
panukana. OcoOEHHOCTH CBOWCTB MypaBbUHON KHUCIOTHIL. [IoHSATHE O IPOM3BOAHBIX KAPOOHOBBIX KUCIOT



— cIoXHBIX 3¢pupax. MHOroo0Opasue KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HEMPEACITbHBIX H
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JUKapOOHOBBIX KHCJIOT, THIPOKCUKAPOOHOBBIX KHCJIOT.
IIpencraBuTeny BhICIIUX KapOOHOBBIX KHCIOT: CTCapUHOBAs, MAJIEMUTUHOBAS, OJICMHOBAsS, JUHO/E8As,
JUHOAeH08as KUCIOThI. CIOCOOBI TIOYYCHUS U TPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Pezuonanvnulit kKomnonenm

HMNO A30T (2.HesuHHOMbICCK), e20 npoldyKuusa. [lpou3zsodcmeo u npumeHeHue YKCycHol
Kucsomel, mosapos 6bimosoli xumuu
Crnoxusie 3¢upsl. ['omonornyeckuii psan, oomas dhopmyia, H30MEpHs H HOMEHKIaTypa. Ousnueckne u
XHMHUYECKHUE CBOMCTBA: THPOJIN3 B KUCJIONW U LIEJTIOYHON Ccpee.

JKupswi. CtpoeHune, Gpu3ndecKkne U XUMUYIECKUE CBOMCTBA JKHPOB: THAPOIHN3 B KUCION M IIETOYHOM
cpene. OCOOEHHOCTH CBOWCTB YKHPOB, COAEPIKANINX OCTATKH HETIPENENbHBIX XHUPHBIX KHCIOT. JKUphl B
MIPHUPO/IE.

MBpI14 Kak oM BBICIIMX KapOOHOBBIX KHCJIOT, X MOIOIIee ICHCTBHE.

OO01mas xapakTepucTuka yrieBonoB. Kiaccudukaius yrieBogoB (MOHO-, JH- U MOJIMCAXAPHIBI).
MoHocaxapuabl: TIIOKO03a, (ppykTo3a, ramakrosa, pubo3a, Ae30kcupuO03a. DU3NYECKHE CBOWCTBA U
HaxoxaeHue B mnpupone. dorocuHTe3. XUMHUYECKHE CBOMCTBA TJIOKO3BI: PEAKIUU C YYaCTHEM
CITUPTOBBIX U AJIJCTUAHON IPYIII, CHUPTOBOE M MOJIOYHOKHCIIOE OpoxkeHHe. [IpuMeHeHre TIII0KO3bI, e€
3HAUCHHWE B KU3HENCATEIBHOCTH oOpraHu3ma. Jlucaxapuubl: caxapo3a, MaiabTO03a U JIAKTO3a.
BoccranapnuBaromue 1 HEBOCCTaHABIMBAIONIUE aucaxapuasl. ['uaponus aucaxapuaoB. Haxoxaenue B
npupoje u npumeHeHue. [lonucaxapunbl: Kpaxmai, TIIUKOTeH U IeiuToiio3a. CTpoeHHe MaKpOMOJIEKYIT
Kpaxmalia, TJMKOTr€Ha M UEJUIIoNo3bl. DU3NUecKrue CBOMCTBA Kpaxmalla M UEJUIFOJI03bl. XHMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAaYeCTBEHHAS PEAKIUs C MOJOM. XHUMHYECKUE CBOMCTBA IICIUTIONO3BI:
THJIPOJIN3, MOTY4YCHUE Y(PUPOB 1eILTE0NI03b1. [ToHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN
MIENK).

DKCIEPUMEHTAIbHBIE METOIBI U3yUCHHS BEIIECTB M UX MPEBPAILICHUI: PAaCTBOPUMOCTh Pa3TUIHBIX
CIIUPTOB B BOJIC, B3aMMOJICHCTBHE STAaHOJIA C HATPUEM, OKHCIEHHE STHJIOBOTO CIHUPTAa B allbJIETHJ HA
packan€HHOM MeIHON TPOBOJIOKE, OKHUCICHHE JTUJIOBOTO CIHPTa AUXPOMATOM Kanusg (BO3MOXHO
WCIIOJIb30BAHUE BHJICOMATEPHANIOB), KAYECTBCHHBIE pEAKIMM Ha ambJeruAbl (C  THAPOKCHUIOM
muammuHcepeOpa(l) u  rugpokcumom wmemu(ll)), peakums rimuepuna ¢ rugpokcupom  meu(ll),
XAMUYECKHE CBOIMCTBAa pacTBOpa YKCYCHOW KHCJIOTHI, B3aUMOJICMCTBHE pAacTBOpa TJIOKO3BI C
ruapokcugom Meu(ll), B3aumonelicTBie Kpaxmaia ¢ MOAOM, PEIICHUE SKCIEPUMEHTATBHBIX 3a7ad T0
temaM «CriupTel U GpeHonsn, «KapboHoBble KUCTOTHL. CIOXKHBIE YOUPHD».

A3oTcoaep:kaiiue oOpraHudecKkne coequHeHms.

AMUHBI — OpTraHWYecKHe NPON3BOIHBIE amMmuaka. Kiaccubukanus amMHHOB: anuQaTHyecKue u
apoMaTHYeCcKre; IepBUYHbIE, BTOPHYHBIC U TpeTHuHbIe. CTpoeHne MOJIeKy, o01as popMmyria, H30Mepus,
HOMEHKIJIaTypa W (U3WYECKHe CBONCTBA. XMUMHUYECKOE CBONCTBA amu(aTHYECKUX aMHHOB: OCHOBHBIC
CBOICTBa, AaIKUIUPOBaHWE, B3aUMOJICHCTBHE NEPBUYHBIX aMHUHOB C a30THCTOM kucioroir. Comm
ANTKUIAMMOHHS.

AHWIMH — TIpeACTaBUTENb aMWHOB apoMarudeckoro psga. CrpoeHuwe aHwiInHA. BzanMmHoe
BIUSHUE TPYII aTOMOB B MoJyiekyne aHmiuHa. OCOOEHHOCTH XHMHYECKHX CBOWCTB aHWIMHA.
KauecTBennble peaknuy Ha aHmwiuH. CrocOOBI IMONydeHHS W NPUMEHEHHE ann(paTHYecKX aMHHOB.
[Toydenne aHuIMHA U3 HUTPOOEH30IA.

Awmunokuciiotel. Homenknarypa u wu3omepus. OTaenbHbIE TPEACTABUTENH O-aMHUHOKHCIIOT:
TJIALWH, anaHuH. Du3uveckne CBOWCTBA aMUHOKHCIOT. XWMHUYECKHE CBOWCTBA aMHHOKHCIOT Kak
aM(pOTEepHBIX OPraHUYECKUX COSAMHEHUH, peakius MOJIMKOHCH AN, 00pa30BaHUE METTUIHON CBS3M.
buonoruueckoe 3HaueHne aMUHOKKUCIIOT. CHHTE3 ¥ THAPOIIU3 TISTITUIIOB.

benku kak mpuponmHeie monmMepbl. [lepBuuHas, BTOpWYHAS W TPETUYHAS CTPYKTypa OEIKOB.
XuMHYecKre CBOMCTBA OCIIKOB: THPOJIH3, ICHATYpaIlisl, KAaUeCTBEHHbBIE PEaKIIUU Ha OCIKH.

OKCIepUMEHTaIbHbIE METOJbl M3YUYCHHS BEIECTB W WX MPEBpAIICHUI: pacTBOpeHHE OCIKOB B
BOJIE, JICHATYypaIl¥si OSJIKOB TP HATPEBAHUH, IBETHBIC PEaKIIMU Ha OEJIKH, PeIlieHUE SKCIIEPHUMEHTAIBHBIX
3a/a4 Mo TeMaM «A30TcoepiKallue OpraHuYecKHe COoeIuHEeHHs» U «Pacro3HaBaHUE OpPraHUYEeCKHX
COCTMHEHUID.

Pezuonanvhulit Komnonenm

Jocmuoicenust yuenvix u npenooasamenei I[IM®U ¢ obracmu cunmesa HOBLIX JeKAPCME U
cnoco608 00CMAaBKU IeKapCme.



BbicokomosiekyasipHbIE COeIMHEHUS .

OCHOBHBIE TMOHATHA XHUMHUH BBICOKOMOJIEKYJISIPHBIX COCOUHEHHMH: MOHOMEp, IOJUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb NOJIMMEPHU3AIUH, CPEeIHAS MOJEKyJspHas Macca. OCHOBHBIE METOIBI
CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEAMHEHUH — NOJTMMEPHU3aLUs U TOJINKOHACHCAIHSL.

[Monumepnbie Martepuansl. [lmacTMacchl (TONMATHIICH, MOJUNPONMICH, TOJWBUHHIXIOPHI,
MOJMCTUPOJ, TOJMMETHIMETAKPHIAT, MOJUKapOOHATHl, IMOJUATWICHTepedTanar). YTwinzanus |
nepepabOTKa IIaCTUKA.

DOnacToMepbl: HaTypallbHBIM KaydyK, CHHTETHYeCKHEe Kaydyku (OyTaaueHOBBIH, XJIOPOIPEHOBBIMH,
M30MPEHOBBIN) U CWIIMKOHBI. Pe3nHa.

BonokHa: HaTypasbHbIe (XJIOMOK, MIePCTh, MENK), HICKyCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH U JIaBCaH).

[TonumMepsl crenManbHOTO Ha3HAa4YeHUS (Te(IIOH, KeBlap, SJIEKTPONPOBOASIINE IOIUMEPHL,
OnopaznaracMble OJIUMEPHI).

OKCTepUMEHTAIbHBIE METOABl H3YYEHHUS BEIIECTB M HUX MPEBpallleHHil: O3HAaKOMJIEHHE C
o0pa3umamMu  MPHPOAHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH,  IUTaCTMAcC, KaydyKOB,  pCIICHHUE
3KCIIEpUMEHTANBHBIX 33ja4 1o TeMe «Pacrno3HaBaHue miacTMace U BOJIOKOHY.

Pacuérnele 3anaun.

Haxoxxnenne MomexkymnsipHOHl (OpMysIbl OPraHHMYECKOrO COEAMHEHHs IO MAacCOBBIM  JOJISIM
3JIEMEHTOB, BXOSIINX B €70 COCTAB, HAXOXKICHUE MOJIEKYIAPHON (OPMYIIBl OPraHUYECKOTO COCTMHEHHS
mo Macce (00BEMY) TPOMYKTOB CropaHHs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) TPOAYKTOB
PEeaKnyu W/UIIN UCXOAHBIX BELIECTB, YCTAHOBIEHHE CTPYKTYPHOH (hOpMyYJIbl OPraHMYECKOTrO BEIIECTBA Ha
OCHOBE €ro XMMHYECKHUX CBOWCTB WJIM CIIOCOOOB IOJYYEHHS, ONpelesIeHHE AOJIM BBIXOJA MPOAYKTa
PeaKnuu OT TEOPETUIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NOpU HM3y4eHUH opraHudeckod xumuu B 10 kiacce
OCYILECTBIISIETCSL Yepe3 HCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M IOHSATHH,
NPUHSTHIX B OTAEIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOue ecTtecTBEHHO-HAy4YHbIC NOHATHA: SIBICHHME, HAy4HBI (pakT, rumoresa, Teopus, 3aKOH,
aHaJn3, CUHTE3, Kaccu(uKalus, HabIro1eHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJIeIb, MOJICIINPOBAHUE.

®dusnka: marepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOJIEKYJa, SHEPreTUUECKHH YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEITMYMHBL, €ANHUIBI U3MEPEHUS,
CKOpOCTb, HEPT U, Macca.

Buonorus: knerka, opraHu3M, OJKocHUCTeMa, Ouocdepa, meraboiu3M, HaCIEICTBEHHOCTS,
aBTOTPOQHBIN U TeTepoTPOdHBI THII NUTAHUS, OpoXKeHHEe, POTOCHHTE3, AbIXaHHWE, OENKH, YIIIEBOIHI,
JKUPBI, HYKJIEUHOBBIE KHUCIIOTHI, ()EPMEHTHI.

I'eorpadusi: mone3Hsie HCKONaEMBbI€, TOIIHBO.

Texnonorus: IMUIICBBIC MPOAYKTBI, OCHOBLI pPAlMOHAIBHOI'O IMHWTaHUA, MOIOMIMC CpPEACTBa,
Marepualibl U3 UICKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKASA XUMMUSA

TeopeTu4ecKkue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX smep. XHUMHUYECKHH »dieMeHT. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000JI09€K aTOMOB, KBAaHTOBBIE YHCJIA. JDHEPreTHYECKHE YPOBHH W TOTYypPOBHH. ATOMHBIE OpOWTAIIH.
Krnaccudukamms XUMHYECKHX 3J1eMEHTOB (S-, P-, d-, f-anmementsi). PacnpeneneHue 37IeKTPOHOB MO
aATOMHBIM OpOUTAIISIM. DJIEKTPOHHBIE KOH(UTYpAIIMKA aTOMOB 3JIEMEHTOB IIEPBOr0—4eTBEPTOrO TIEPHOIOB
B OCHOBHOM W  BO30YXIEHHOM  COCTOSHHM,  OJEKTPOHHBbIE  KOHQUTypallMd  HOHOB.
DIIEKTPOOTPHUIIATEIHBHOCTb.

Ilepunonnueckuii 3akoH u Ilepuoguueckas cucrtema XxuMHueckux anemeHToB [[.M. Menneneesa.
Ces3p mepruoanyeckoro 3akoHa u Ileproandeckoil cuCTeMbl XMMHYECKHUX 3JIEMEHTOB C COBPEMEHHON
TEOpuel CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHUYECKHX OJJIEMEHTOB U
00pa3yeMbIX UMM NPOCTHIX U CIOXHBIX BEIIECTB 10 IPYyNNaM U MepHoaaM. 3JHaueHHE INEepUOAUYECKOIO
3akoHa /[.1. MeHnneneena.

Xumuueckas CBsi3b. BuAbl XMMHYECKOW CBA3M: KOBaJE€HTHas, WOHHAs, MeTa/JINuyecKasl.
MexaHn3MBl 00pa30BaHUs KOBAJCHTHOMW CBS3H: OOMEHHBIM W JOHOPHO-AKIIEITOPHBINA. DHEPTUs U JIIHHA



cBa3u. llodspHOCTh, HampaBIEHHOCTh M HACBHIIIAEMOCTh KOBaJEeHTHOM CBsA3H. KpaTHble cBs3M.
Bonopoanas cBs3p. MexMonIeKyIsapHbIE B3aUMOJEHCTBHS.

BaneHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBA3b AJIEKTPOHHOM CTPYKTYPBI MOJEKYH C UX
TeOMETPUUECKIM CTPOCHUEM (Ha IpUMEpe COSTMHEHHH DIEMEHTOB BTOPOTO MIEPHOJIA).

IIpencraBnenne 0  KOMIUIEKCHBIX  coeiuHeHUsX.  CocTaB  KOMIUIEKCHOIO  HMOHa:
KOMILJIEKCOOOpa3oBarenb,  JUTaHAbl.  3HaueHHEe  KOMIUIEKCHBIX  coeauHeHwd.  [lomatme o
KOOPJMHALMOHHON XUMUH.

BemiecTBa MOJEKYISPHOIO M HEMOJEKYJISPHOIO CTPOEHMA. THIBI KPUCTAIUIMUECKUX PEIHIETOK
(cTpyKTyp) U CBOICTBa BEILIECTB.

Ilonstne o mucnepcHblx cuctemax. Mcrtunubele pactBopbl. [lpencraBieHne O KOJUTOMIHBIX
pactBopax. CrmocoObl BBIpaKeHUs] KOHIICHTpPALMM PAcTBOPOB: MaccoBas JOJsI BEIIECTBa B PacTBODE,
MOJIsIpHasl ~ KOHLIEHTpauusi.  HacbllleHHble W HEHACHILIEHHBIE  PACTBOPBI,  PAaCTBOPUMOCTH.
Kpucrannoruapatsl.

Knaccudukanus u HOMEHKIATypa HEOPTaHMUECKUX BEIIECTB. TpUBHANIbHBIC HA3BAHUS OTACIBHBIX
TIpeJICTaBUTENe HEOPraHMYECKUX BELIECTB.

Knaccupukanms XUMHYECKHX pEakuii B HEOPraHWYeCKO M OpraHMYecKod XHMHUH. 3aKOH
COXpaHEHHUsI MaccChl BEIIECTB; 3aKOH COXPAaHEHUS M MPEBPAILLEHUS 3HEPTUU MPU XUMHYECKUX PEeaKIHsX.
TenmoBsie 3PPEKTH XUMIUYECKUX peakiuid. TepMoXuMudecKrne ypaBHeHHS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCHMOCTh OT DPa3INYHBIX (aKTOpoB. |'OMOTeHHBIE U
reTeporeHHble peakuuu. Karamms u karaau3aTopsl.

OOpatumble W HeoOpaTUMBIE peakluu. XWUMHYecKoe paBHOBecrue. KOHCTaHTa XHMHYECKOTO
paBHOBecHs. DaKTOPHI, BIUAIONINE HA TOJNOKEHNE XUMUYIECKOTO pAaBHOBECHS: TEMIIEpATypa, JaBICHNE U
KOHLICHTpAallMH BELIECTB, YYacTBYIOHUX B peakuuu. [lpunnun Jle laTense.

OnexTponutndeckas aucconuanus. CuipHBIE W cladble AMeKTpoiuThl. CTEneHb TUCCOIUAIIHH.
Cpena BOJHBIX pPAacCTBOPOB: KHCJIOTHAs, HEWTpaibHas, IenouyHas. Bomopomsbiii mokasarens (pH)
pactBopa. ['maponms coneii. Peakiin norHOT0 0OMEHa.

OKHCIUTETPHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CreneHb  okucineHus.  OKUCIUTENh U
BOCCTaHOBUTENb. lIporiecchl OKHWCIEHHWsT ¥ BOCCTAaHOBICHHs. BakHeHmne OKUCIUTENd U
BOCCTaHOBUTENU. MeTO/T 3NIeKTPOHHOTO OallaHca. DIEKTPOIIN3 PACTBOPOB U PACIIIABOB BEIIIECTB.

DKCepUMEHTaIbHbIE METOABl M3yUeHHS BEIIEeCTB W HMX NPEBpAIlCHUI: pa3lio’KeHUE MEePOKCHIA
BOJIOpPOZia B TMPHUCYTCTBUH KaTallM3aTOpa, MOJAETH KPUCTALUTMYECKHX PEMIETOK, MPOBEICHNUE pPeaKIui
MOHHOTO OOMEHa, OmpeJelleHue Cpelbl PAcTBOPOB C IOMOIIBI0 HHIWKATOPOB, HM3YYECHHE BIUSHUS
pa3INYHBIX PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUHU U MOJIOKEHUE XUMUIECKOTO PABHOBECHSL.

Heopranuyeckasi xumms.

[Honoxenue HemeTawoB B [lepuoanueckoit cucreme xumuueckux snemeHToB .M. Menneneesa u
OCOOCHHOCTH CTPOEHHUS MX aToMOB. DU3WYECKUe CBOWCTBA HEMETALIOB. AIDIOTPONHUS HEMETAJUIOB (Ha
pUMepe KUCIIopoia, cepsl, hocdopa u yriieposa).

Bomopon. Ilonmydyenue, ¢usnmveckne M XHMHUYECKHE CBOMCTBA: peakUM C METAUIAMH |
HEMeTaJlllaMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ mapuibl. TOMIMBHBIE 3JIEMEHTHI.

I'anorensl. Haxoxaenue B pupojie, crocoObl MoTyueHus, pu3ndeckre 1 XHMUIECKUE CBOMCTBA.
TamorenoBoOpoabl. BaxkHeline KUCIOPOACOAEPKAIINe COCIUHeHHUs rajoreHoB. JlaboparopHbie u
NPOMBIIIIJIEHHBIE CHOCOOBI TOJYYeHUs] TanoreHoB. [IpUMeHEHHWE TaJoreHOB M WX COCJWHEHHU.
Pezuonanvnulii Komnonenm

Ilpumenenue u xnopa na npednpusmusx 2.llamueopcra

Kucnopon, o3on. JlabopaTopHble W NPOMBILUICHHBIE CHOCOOBI TOJNYYEHHS KHCIOpPOJA.
®uznvecKre 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCI0poa U 030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupoze, cnocoObl HOdydeHHs, (PU3NUYEeCKHe M XUMHYECKHE CBOWCTBA.
Ceposogopon, cynsdunsl. Oxcun cepsi(1V), okcnn cepri(VI). Cepuucras u cepHast KUCIOTHI M UX COJIH.
OCOOCHHOCTH CBOMCTB CepHO KHCIOTHI. [I[prMeHeHne cephl U e€ COeMHEHHI.

A3zor. HaxoxxneHwe B Tpupoze, CIIOCOOBI MONy4YeHHs, (PU3MUecKne W XHUMHYECKHE CBOWCTBA.
Ammvmak, HATpUABL. OKCHABI a30Ta. A30THCTas M a30THAsI KUCIOTHI M WX coid. OCOOCHHOCTH CBOWCTB
a30THOW KUCIIOTHL. [IpuMeHeHre a30Ta 1 ero COeTUHEHU. A30THBIE YI00pEeHNSI.

Pezuonanvnuiiit Komnonenm

Ipumenenue ammuaxa na npeonpusmusx 2. llamueopcka

Tlpouszeoocmeo yoobpernuti ¢ HIIO Azom (2. Hesunnomvicck)



®ocdop. Haxoxnenue B mpupozae, cnocoObl MONyYeHHs], PU3NIECKUE U XMUMHUUECKHUE CBOUCTBA.
®Dochuns u pocun. Oxcuasl Gocdopa, ocopras xkucinora u e€ conu. [Ipumenenne pochopa u ero
coeauneHmii. PochopHbie ynoOpeHusl.

VYriaepon, HaxoXIeHHE B MpHpoJe. AJOTponHble Moaudukanuu. OU3HUECKHEe W XUMHUYECKHE
CBOMCTBa MPOCTBHIX BEIECTB, 00pazoBaHHbIX yriaepomoMm. Oxcua yriepona(ll), okcua yrimepoma(lV),
yroibHas KHCIOTa U €€ colii. AKTUBUPOBAHHBINA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IpruMeHeHne MpOoCThIX BEIIECTB, 00Opa30BaHHBIX YIIIEPOAOM, U €T0 COEIMHEHUH.

Kpemuuii. Haxoxxaenue B mpupoze, crocoObl MoyyeHus, PU3NIECKe U XUMHUUECKUE CBOMCTBA.
Oxcun xpemuusi(lV), kpeMHUeBas KUCIOTa, CHUIUKATHl. [IpiMeHeHHEe KpeMHHS M €ro COSAWHCHHH.
Crexito, ero moyryuyeHue, BUIbl CTEKIIA.

[Tonoxenne metaiwioB B lleproandeckoil cucTeMe XUMHUECKHX 3JeMEeHTOB. OcoOeHHOCTH
CTPOCHHUSI DIIEKTPOHHBIX 000JOYeK aTroMoB MeTayuioB. OOmme (u3nveckue CBOWCTBA METAIJIOB.
[TpumeneHnue MeTayuIoB B OBITY 1 TexHHKe. CIUTaBbl METAJIIOB.

DNEKTPOXUMUYECKUH psii HampsbkeHuHd MeTaiioB. OOmue crnocoObl MONMyYeHHS METalloB:
THIPOMETAILTYPrHsl, TUPOMETAIUTYprus, 3JeKTpoMeTatyprus. [lonsrue o koppo3un metamioB. CrocoOs
3aIIUTBI OT KOPPO3HH.

Oobmast xapakTeprcTuka MetayuioB |A-rpymmer [Tlepuoauueckoil CHCTEMBI XUMHYECKHAX HJIIEMEHTOB.
Harpwii n xanuii: moixydenne, Gpu3nIecKue W XUMHUYECKHAE CBOICTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COEIMHEHU.

O6mas xapakrepuctuka MetammioB |IA-rpymmer  Ilepuogmdeckoit  CHCTEMBI  XUMHUYECKHX
AJIeMEHTOB. MarHmid W KaJbpIMii: TONy4YeHrne, (U3NYecCKHe M XWMHUYECKHE CBOMCTBA, IMPUMEHEHHUE
MPOCTHIX BELIECTB U UX coeANHEHUN. JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHEHHs.

AJNIOMMHUI: TIOTy4eHHe, PU3NYeCKre 1 XUMUYECKUE CBONCTBA, MPUMEHEHHUE IPOCTOIO BELIECTBA
U €ro coeguHEHU. AMMOTEpHbIE CBOMCTBAa OKCHAA WU THAPOKCHAA ATFOMHHUS, THIAPOKCOKOMILIEKCHI
ATIOMUHHUSL.

OO0mas xapakTeprucTuka MetauioB nmoOouHbx moarpynn (b-rpymm) Ilepuoamueckoit cuctemsl
XUMHAYECKHX 3JIEMEHTOB.

O®usndeckre M XHMHUYECKHE CBOWCTBA XpoMa M €ro coennHeHW. OKCHUABI M THIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpoMaTs! u AUXpOMATHI, KX OKHCIUTENbHBIE CBOWCcTBA. [lonyyenne n
NPUMEHEHHE XpOMa.

dusnyeckre U XMMUYECKME CBOMCTBA MapraHlia M ero coeIuHeHuil. Baxuelmue coeanHeHHS
mapranna(ll), mapraana(lV), mapraana(VI) u mapranna(VIl). Ilepmanranat kamusi, €ro OKHCIUTEIbHBIC
CBOMCTBA.

dusnyeckre U XMMHUYECKUE CBOMCTBA Kee3a U ero coequHeHuil. OKCUAbL, THAPOKCHIBI U CONU
xeneza(ll) u xxeneza(lll). [Tomryuenue u mpruMeHEHUE Keye3a U ero CIDIaBOB.

dusnyeckre U XMMUYECKUEe CBOUCTBAa Meau U €€ coequneHuid. [lomydyenue u npuMeHeHne Mean 1
€€ COCIMHEHU.

Huuk: nonydenue, QU3MUSCKUE W XUMHUSCKHUE CBOHCTBA. AMQOTEpHBIC CBOWCTBA OKCHIA U
THJPOKCH/IA IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMeHeHe TUHKA U eT0 COeIMHEHUH.

OKcliepUMEHTANBHBIE METOJbl HM3YYEHHsI BEIIECTB W HMX MPEBPAlllCHWi: H3y4deHHe o0pa3loB
HEMEeTaIJIOB, TOpeHue cephl, hochopa, Kene3a, MarHus B KHCIOPOJIe, N3y4eHUe KOJUIEKITUH «MeTalltbl 1
CIUIABBI», B3aUMOJICUCTBHE IIEIOYHBIX U INEJIOYHO3EMENLHBIX METAUIOB € BOAOH (BO3MOXKHO
UCIIOJIb30BaHHE BUIEOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA U KeJle3a ¢ PacTBOPAMHU KHUCIIOT U IIeJoYeH,
Ka4eCTBEHHbIC pEaKIMd Ha HEOPraHWYeCKHWEe AaHWOHBI, KAaTHOH BOJOPOJA M KATHOHBI METaJLIOB,
B3aWMOJICHCTBUE THIPOKCHJIOB AalIOMHHHS M IIMHKA C PAcTBOpPaMHU KHCIOT W IIeJIoYel, pelIeHue
JKCIEPUMEHTANBLHBIX 3a/1a4 110 TeMaM «[ anmorens», «Cepa U e€ coenuHeHHs», «A30T U pocdop u ux
COCZIMHEHMsI», «MeTalibl TIaBHBIX TOATPYIID», «MeTaibl TOOOYHBIX TTOATPYIII).

XuMuS 4 )KU3Hb.

Poutb xviMuu B obecriedeHur YCTOHYMBOTO pa3BUTHs YenoBedecTBa. [IoHATHE O HAYYHBIX METO/aX
MO3HAHUSI U METOJIOJIOTHMH HAayYHOT'O HccieqoBaHus. HaydHble MPUHIMIBI OpraHU3allud XUMUAYECKOTO
npou3BojicTBa. [IpoMBIIUIEHHBIE CIOCOOBI MOMYYEeHUS BXKHEHIINX BenlecTB (Ha MpUMepe TPOU3BOJICTBA
aMMHaKa, CEpHOH KHCIIOThI, MeTaHola). [IpOMBINUIeHHbIE CIIOCOOBI TONYyYeHHs METaJUIOB M CILIABOB.
XUMHUECKOe 3arpsA3HEHHE OKpYXKamolled cpenpl M ero mnocueActBuss. Ponb Xxumuu B oOecreyeHUU
3HEpPreTUUecKoi 0€30MacHOCTH.

XumMusg W 370poBbe 4eyoBeka. JlekapcTBeHHble cpenacTtBa. [lpaBmia  uCHOIB30BaHUSA
JIEKapCTBEHHBIX IpenapaToB. Posb XUMUK B pa3BUTHH MEAUIMHEI.



Pezuonanvnulit Komnonenm

Jlocmuorcenust yuenvix u npenooasamenei IIMPHU 6 obnracmu cumnmesa HOBbIX 1eKAPCME U
Ccnoco606 00CMAasKuU 1eKapCcms.

XWMUS TUIINA: OCHOBHBIE KOMIIOHEHTHI, TIUIIEBbIE [OOaBKU. Poilb XMMUN B 00ECTICUEHUH MTUIIEBON
0e30MmacHOCTH.

Kocmernueckne w mapdroMmepHble cpeicTBa. beitoBas xumusa. IlpaBmma  Ge3omacHOTo
UCIIOJIb30BaHMUS MIPENapaToB OBITOBOI XUMHHU B TOBCETHEBHOM KU3HU. Pe2uOHabHbIII KOMROHEHM

XuMHST B CTPOWTENBCTBE: BaXHEHWIIME CTPOWTENbHBIE MaTepuanbl (IeMeHT, OETOH).
Pezuonanvnolii Komnonenm

XuMHusi B CEIbCKOM XO3stiicTBe. OpraHuueckue M MUHEpajbHble yaoOpeHus. PecuonanvHulil
Komnonenm

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, Kpacku, CTEKJIO, Kepamuka. Marepuansl ans
3neKTpoHUKU. HaHoTexHOMOrMN.

PacuérHsble 3anaun.

Pacuérel: Macchl BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MIIH
00bEMY OJHOTO W3 YYacTBYIOIIMX B pEaKUUH BelIecTB, Macchl (00BbEMa, KOJIMYECTBA BEILECTBA)
MPOAYKTOB PEaKIMH, €CIH OAHO U3 BEHIECTB UMEET IMpUMecH, Macchl (00bEMa, KOJIMYECTBa BEILECTBA)
IIPOJIyKTa PEAKLMUH, €CIU OJHO M3 BEIIECTB JAHO B BHJIE PACTBOpa C OIPENEIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA, MACCOBOM JOJIM U MOJSPHOM KOHLEHTPAaLlMHA BEUIECTBA B PacTBOPE, IOJIH
BBIX0/1a IPOAYKTA PEAKLIUU OT TEOPETUIECKH BOZMOXKHOTO.

MexnpeMETHBIE CBSI3H.

Peanuzanusi MeXIpegMETHBIX CBs3EH MpH H3ydeHHH oOmield M HeopraHumdeckod xumuu B 11
KJlacce OCYILECTBISIETCS 4epe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX IMOHSTHH, Tak W
MOHATUHN, IPUHATHIX B OT/IENBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTrecTBEHHO-HAy4YHbIC MOHSTHA: SIBICHHE, HAY4HBIH (aKT, T'UIOTE3a, TEOpHs, 3aKOH,
aHalin3, CHUHTE3, KiaccHpHKalMs, NePHOAMYHOCTh, HAONIOJCHUE, M3MEPEHHUE, DKCIEPUMEHT, MOJIEINb,
MOJIETTHPOBaHHUE.

®uzuka: MaTepusi, MUKPOMHUpP, MAaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, M3OTOIHI,
PalioaKTUBHOCTbD, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSTHHE
BEIIECTBA, UICATbHBIN ra3, (U3nvecKre BeITHIUHbI, SIMHUIIBI N3MEPEHUs, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHu3M, 3KocucTema, onocdepa, MeTaboIM3M, MaKpO- U MHUKPOIJIEMEHTHI,
OeIKH, KUPHI, YIICBObI, HYKIIEHHOBBIE KACIOTHI, ()€PMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPTHH B SKOCHCTEMAX.

I'eorpadusi: MuUHEpAIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAeMBIE, TOTUTUBO, PECYPCHI.

TexHOMOTHSA: XWUMHYECKash MPOMBIIUIEHHOCTh, METAJUIyprHs, CTPOUTEIbHBIE MaTepHabl,
CEJIbCKOXO03SIIICTBEHHOE MIPOU3BOICTBO, MUTIeBast MTPOMBIIIUICHHOCTb, (hapmaneBTHYECKAs
MPOMBIIIUIEHHOCTh, TPOU3BOJICTBO KOCMETHYECKHX MPEeNaparoB, IMPOHU3BOJCTBO KOHCTPYKIITMOHHBIX
MaTepraloB, JIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHMA  ITPOTPAMMBI  TIO XHMMHWKM  HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA30OBAHI A

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHU C CHCTEMHO-AEATEIFHOCTHBIM MOIXOJIOM B CTPYKTYpPE JTUYHOCTHBIX PE3yJIbTaTOB
OCBOGHHS TIpeaMeTa «XHMHUS» Ha ypOBHE CpenHero oOmero oO0pa3oBaHHS BBIIEICHBI CIICTYIOIINE
COCTAaBJIAIOIINE: OCO3HAHUE OOYYAIOMINMHUCS POCCHICKON TPaXKITaHCKOW MICHTUYHOCTH; TOTOBHOCTH K
CaMOpAa3BUTHIO, CaMOCTOSTCIIFHOCTH W CaMOOIPEACNICHHIO; HAIWYAe MOTHBAMM K OOy4YEHHIO;
TOTOBHOCTh U CIIOCOOHOCTH OOYYalOINXCSl PYKOBOJCTBOBATHCS MPUHATHIMH B OOIIECTBE MPaBUIIAMU U
HOpPMaMH TIOBEJCHUS; HATMYHE PaBOCO3HAHUS, YKOJIOTHYECKOH KyIbTYPhl; CHIOCOOHOCTD CTABUTD LETH U
CTPOUTH KU3HEHHBIC TUIAHBL.

JINYHOCTHBIE PEe3yJabTAaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPaXaroT cHOPMHPOBAHHOCTH OIBITA
NO3HABATENIBHOM W NPAKTHYECKOH  JEATENbHOCTH  OOYYalOIIMXCS B IPOIECCEe  pealn3aluu
00pa30BaTEIbHON S TEIHOCTH.

JINMYHOCTHBIE PEe3yJabTAaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPaXaioT cHOPMHPOBAHHOCTH OIBITA
NO3HABATENIBHOM W NPAKTUYECKOH JIEATENBHOCTH  OOYYaloIIUXCs B IPOIECCe  pean3aluy
00pa3oBaTeIbHON IESATEIFHOCTH, B TOM YHCIIC B YaCTH:

1) rpamIaHCKOro BOCHIMTAHMS:

OCO3HAHMS 00YYAIOIMIMMHUCS CBOUX KOHCTUTYIIMOHHBIX NPaB M O00S3aHHOCTEH, YBOKCHHUS K 3aKOHY
1 TIPABOIIOPSIIKY;

NPE/ICTABICHHS O COLMAIBHBIX HOPMAX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJIJIGKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOHW JEATENbHOCTH TIPH CO3JaHUHM YYEOHBIX IPOEKTOB,
pelIeHnH Y4eOHBIX 1 TI03HABATEIBHBIX 33124, BEIMOTHEHHN XUMUYECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh W NPHHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI IPYTHX IpU
AHAJIN3C pa3JIMYHbBIX BUJ0OB y‘-IC6HOI\/'I JCATCIIBHOCTH,

2) IaTPUOTHYECKOT0 BOCTIMTAHMA:

LIECHHOCTHOI'O OTHOIICHHA K UCTOPHICCKOMY U HAYYHOMY HACJICAUIO OTEUYECTBEHHOM XUMUH,

YBa)KEHHUS K MPOIECCY TBOpYECTBA B OOJACTU TEOPUH M TMPAKTUYECKOTO TMPHIIOKECHUS XHMUHU,
OCO3HAaHUA TOI'O, 4YTO J[JaHHBIC HAYKH CCTb PE3yJIbTaT JJIMTCIbHBIX Ha6J'IIOI[eHI/II\/'I, KPOIIOTJIMBBIX
OKCIICPUMECHTAIIBHBIX ITIOUCKOB, ITIOCTOAHHOI'O TPy da y‘IéHBIX 1 IMPAKTHUKOB;

HMHTCPECAa U IMO3HABATCIIbHBIX MOTHBOB B IIOJYYCHHU W NOCICAYIOUICEM aHAaJIU3€ I/IH(bOpMaHI/II/I (6]
MEPEAOBBIX TOCTHKCHHUAX COBpeMeHHOﬁ OTE€YECTBEHHOUN XUMHH,

3) AyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

HPABCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUA

CHOCO6HOCTI/I OIICHUBATHL CHUTYyallMH, CBA3AHHBLIC C XWUMUUYCCKHUMHU ABJICHHUAMH, W IPUHUMATH
OCO3HAHHBIC PCHICHWA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBECHHLIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHUBATH CBOE MOBCACHUEC U MMOCTYIIKHU CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ HPAaBCTBCHHLIX
Y IIPABOBBIX HOPM U C YYETOM OCO3HAHUS IOCIIEACTBUI IIOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPHI 310POBbSI:

NMOHUMaHUsl IIGHHOCTeW 370poBOro W Oe3omacHOro o0pa3za JKW3HU, HEOOXOJUMOCTH
OTBETCTBECHHOI'O OTHOHIICHUS K CO6CTBCHHOMY (1)I/I3I/IT-ICCKOMy 1 IICUXUYCCKOMY 3/I0POBbIO;

COOJIFOICHUsT TIpaBWJI 0€30IIaCHOTO OOpAICHUs C BEIIeCTBAMHU B OBITY, ITOBCEIHEBHOM JKM3HH, B
TPYIOBO 1E€ATEIBHOCTH;

IMOHMMAaHUA HEHHOCTU INPaBHUJI MHAWBUAYAJTIBHOI'O U KOJIJICKTUBHOI'O 0e301acHoro IIOBCACHHA B
CUTYyalUsX, YTPOKAIOIINX 37J0POBBIO M KHU3HHU JIOJEH;

OCO3HAHMS TOCJIEACTBMH M HENpHUATHS BPEOHBIX NPUBBIYEK (YMOTPEONEHUS  aJKOTOJS,
HapKOTHKOB, KYpEHHsI);

5) TpynoBOro BocnuTAHMSA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEI0BATEIbCKOM NESITENbHOCTH, OOIECTBEHHO
MI0JIE3HOM, TBOPUECKOW M JPYTUX BUIAX ACATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4acTHE B PEIIEHHH NPAKTHUECKHX 3a/1a4 COLMATBLHON HAIPABIEHHOCTH
(B pamMKax cBOEro Kjacca, LIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3YyYCHHIO MpOoQecchuil pa3iuyHOro poja, B TOM YHUCIE Ha OCHOBE
NPUMEHEHUS IPEIMETHBIX 3HaHUH M0 XUMUH;



YBaXXCHUS K TPYY, JIOJAM TPYJa U pe3yJabTaTaM TPyAOBOU ACSTEIbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUAYaNbHON TpaeKTopuu oOpazoBaHus, Oymymien
npodeccud M pean3aliii COOCTBEHHBIX JKM3HECHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CITOCOOHOCTEH K XUMHH, MHTEPECOB H IMTOTPEOHOCTEH 001IIeCTBa;

6) PK0IOrM4ecKOro BOCIUTAHHUS:

HKOJIOTHYECKH IeJIECO00Pa3HOT0 OTHOMIEHUS K MPUPOAE KaK MCTOYHUKY CYIIECTBOBAaHHUS JKU3HU
Ha 3emie;

MOHUMAaHUS TIO0ATBHOTO XapakTepa OKOJOTHYECKHX MPOOJeM, BIHAHUS HIKOHOMHYECKHX
MPOIECCOB HAa COCTOSHUE MPUPOTHON U COLIMAIBHOM Cpelibl;

OCO3HaHWSI HEOOXOAWMOCTH HCIOIB30BAHUA MOCTIDKEHHH XWMHHU ISl PEIICHUS BOIPOCOB
PalMOHAIIBHOIO IPUPOAOIIOIB30BAHUS;

AKTHUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpPEH OKPY’KAIOLIECH MPUPOJHOU cpene, YMEHHs
MPOTHO3UPOBATh HEOIATONpPUATHBIE SKOJIOTHMYECKHE TIOCIENCTBUS MPEANPUHAMAEMBIX JEHCTBUN U
MpeAOTBpallaTh UX;

HaJU4Hsl pa3BUTOrO SKOJOTUYECKOTO MBILICHMUS, 3KOJOTHYECKON KyIbTYpPbI, ONbITA ACSITEIBHOCTH
9KOJOTMYECKOM  HANpaBICHHOCTH, YMEHHSA  pPYKOBOACTBOBaTbCS MMM B  IIO3HABaTEIbHOM,
KOMMYHUKATHBHOM W CONHMAIbHOW WPAKTHKE, CIOCOOHOCTH W YyMEHHS aKTUBHO TPOTHUBOCTOSTH
uaeonornu xeMohoouu;

7) 1EeHHOCTH HAYYHOI'0 IO3HAHUSL:

MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHON
MPaKTUKH;

MOHUMaHUs cenn(PUKN XUMUH KaK HayKH, OCO3HAHMS €€ poNr B JOPMUPOBAHUN PALIMOHAIBLHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUH EIOCTHOTO TMPEJCTAaBICHUSI 00 OKpYXKAIOIeM MHUpE Kak O EAMHCTBE
NPUPOABI M YEJIOBEKa, B MO3HAHWW NPUPOAHBIX 3aKOHOMEPHOCTEH M pPEHICHUH MPOOJIeM COXpaHEHHUs
MIPUPOJTHOTO PaBHOBECHS;

yOSXKAEHHOCTH B OCOOOH 3HAYMMOCTM XHUMHUHU IS COBPEMCHHOM IMBWIM3alUU: B €6
TYMaHHUCTHYECKON HAIPaBIEHHOCTH U BRKHOW POJIM B CO3aHUH HOBOHM 0a3bl MaTepHaIbHOMN KYJIBTYpPHI, B
pelIeHnH TI00aNbHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHsI YEIOBEUECTBA — CHIPBEBOM, DHEPreTHYECKOM,
MUIEBONH M DKOJOTMYECKO 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYeHUH YCJIOBHH YCIICIIHOTO
TpyZa ¥ SKOJIOTHUECKH KOM(QOPTHOW JKU3HU KaXKIOTO uiieHa 00IIecTBa;

€CTEeCTBEHHO-HAayYHOW IPaMOTHOCTH: TIOHUMAHUSI CYIITHOCTH METO/IOB MTO3HAHMS, UCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh MOJy4aeMble 3HAHMS JJIsi aHaiu3a W OOBSICHEHUS
SBJICHUI OKPYXXAIOIIer0 MUpPa W TPOHUCXOIAINIMX B HEM H3MEHEHHH, YMEHHUS JAelaTh OOOCHOBAaHHBIE
3aKIIFOUYEHUs] Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS JAaHHBIX C IETbI0 MONyYeHHsT JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIIONB30BaTh XMUMUYECKHWE 3HAHUS Ui PElIeHHs MpodiieM B
peaTbHBIX )KH3HEHHBIX CUTYaIINIX;

MHTepeca K MO3HAHUIO, UCCIIeI0BaTEeIbCKON e TeNbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M caMOOOpa30BaHUIO, K aKTUBHOMY
MOJTyYEHWIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUHY C )KH3HEHHBIMU ITOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TPYya B pa3IMYHbIX cepax npodhecCHOHaIbHON NeITeIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHS MPOTPAMMBI MO XWMHU Ha yYpOBHE CPEIHET0 OOIIEero
00pazoBaHMsI BKITIOYAIOT:

3HAYNUMBbIC I q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa}0mnxc;1 MEXKANCHUIITIMHAPHBIC
(MexnpeMeTHbIe) OOLICHAYYHbIE TOHSTHS, OTPAXKAIONIME IIEJIOCTHOCTh HAy4YHOH KapTHHBI MHpa U
CHCIII/I(i)I/IKy MECTOJ0B IMO3HAHUA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaX (MaTepI/ISI, BCIIECTBO, DHEPI'Us,
SIBICHUE, TPOIIECC, CHCTEMa, HAYYHbIH (aKT, MPUHIIMII, T'MIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHS,
ucclieIoBaHne, HaOJroIeHIe, I3MEPEHNE, DKCIIEPUMEHT U JIPYTHE);

VHHUBEpCalbHble Y4eOHbIe JeHCTBHs (ITO3HABATENbHbIE, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
obecrieunBatoniyie  (popMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH U COIUAIBHON KOMIIETCHIIUU
0o0yJaronmxcs;



CIOCOOHOCTH o0yJaronmxcs UCIIOJB30BaTh OCBOCHHBIC MEXIUCITUTUINHAPHEIE,
MHUPOBO33pPEHUYECKHE 3HAHWS W YHHMBEpCAIbHbIE Y4eOHBIC NEHCTBHS B MO3HABATEIHHOW W COIMAIBHOMN
MpPaKTHKeE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAKAlOT  OBIAJCHWE  YHUBEPCAIBHBIMH  YYEOHBIMU
MO3HABATEINFHBIMIA, KOMMYHHUKATHBHBIMHU M PETYIATUBHBIMA JCHCTBUAMHU.

Ilo3HaBaTe/ibHBIE YHHBePcAJIbHbIE YieOHbIe AeiicTBUSA

1) 6azoBbIe JOrHYecKue AelCTBHS:

CaMOCTOSITENHHO (hOPMYyITUPOBATh U aKTYaIM3UPOBATH IPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OTIpEIETISATh LENH AEATENbHOCTH, 33/1aBasi MapaMeTPhl M KPUTEPUU WX JOCTHKEHUS, COOTHOCHUTH
PE3yIBTATHI ICATENHHOCTH C TIOCTABICHHBIMH IEJSIMU;

WCTIONB30BaTh NMPHU OCBOCHUH 3HAHWN MPHUEMBI JIOTHYECKOTO MBIIUICHUS: BBIIEIATh XapaKTepPHbBIE
MIPU3HAKHU MOHITHHA M yCTaHABIMBATh MX B3aWMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOUIUE MOHSITHS IS
0OBSICHEHHSI OTACITBHBIX (DAKTOB U SIBJICHHIA;,

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KITaCCH(UKAIIMU BEIIECTB ¥ XUMHUECKUX PEaKITHii;

YCTaHaBIUBATh MPUINHHO-CIIEICTBEHHBIE CBSI3M MEXXY U3y4aeMBbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIyKTHUBHBIC, ICTyKTHBHBIC, IO AHAJIOTHH), BBIABISTH
3aKOHOMEPHOCTA W TPOTHBOPEUHS B PACCMAaTPUBAEMBIX SBIEHHUSX, (OPMYITHUPOBATH BBIBOIABI U
3aKJTFOYEHUS;

MIPUMEHATH B MPOIECCE TMO3HAHUS HCIOb3yeMble B XUMUHU CHMBOJIHYECKUE (3HAKOBBIC) MOJIEIH,
MPeoOpa3oOBEIBATE MOJENFHBIC TPEACTABICHHS — XMMHUYECKH 3HaK (CHMBOJI) 3JEMEHTa, XUMHYECKas
dopMysia, ypaBHCHHE XUMHUECKOM PEaKIMU — IPU PEHICHUH YYCOHBIX MO3HABATEIBHBIX M MPAKTUICCKUX
3aa4, NPUMCHATHL HA3BAHHBIC MOJACJIbHBIC NPCACTABICHUA JIA BBIABJICHHA XapPaKTCPHBIX IMPHU3HAKOB
HN3y4acMbIX BCHICCTB U XUMHNUYCCKUX peaKHI/Iﬁ.

2) 6a3oBbIe HCCIEI0BATEILCKHE € CTBUA:

BJIaACTb OCHOBAMHU MCTOJOB HAYYHOI'O MMO3HAHUA BEIICCTB U XUMUYCCKUX peaKHHﬁ;

(hopMyJIUPOBATh LU M 3aJ1a4l MCCIICIOBaHMsI, UCIIOJIb30BATh MOCTABICHHBIC U CAMOCTOSATEIBHO
chopMyNnUpOBaHHbIE BOMPOCHl B KAauecTBE WHCTPYMEHTAa IIO3HAHUS M OCHOBHI Ui (OPMHPOBaHUS
THUIIOTE3LI 10 MPOBEPKE NNPABUIIBHOCTHU BBICKA3bIBACMbIX Cy)KILeHI/II\/'I;

BJIaACTh HaBbIKaMH CaMOCTOATECIIBHOI'O IIJIaHUPOBAHUA u IMPOBCACHUA YUCHUYECCKUX
9KCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMSI HAONIOAaTh 3a XOJOM TMPOIecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €0 Pe3yNbTaT, POPMYIHPOBATH 00OOIIEHHS U BBIBOJIBI OTHOCHUTEILHO JOCTOBEPHOCTH
pe3yJIbTaTOB UCCIICIOBAHMUS, COCTABISATh 000CHOBAHHBIN OTUYET O MPOJICIIAHHON PadoTe;

MpuoOpeTaTh OMBIT YUYEHHYECKON MCCIEIOBATEIbCKOW U TPOEKTHOM NEesITeNbHOCTH, MPOSABIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIICHHs IMPaKTHYCSCKUX 3ajad,
MMPUMCHCHUIO PA3JINYHBIX METOAO0B ITIO3HAHMA.

3) pabdota c undopmanmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX WH(opManuu (HaydyHO-TIOMYJSpHAs JHTEpaTypa
XUMHUYECKOT0 COJICpKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl MHTepHeTa), aHaIM3upOBaTh HH(OPMAIIHIO
pa3jIn4HbIX BHAOB H (1)OpM MpeACTaBJICHUA, KPHUTUYCCKHU OILICHUBATH eé JOCTOBCPHOCTL H
HENPOTHUBOPEYNBOCTb;

(hopMyITUPOBATH 3aMPOCH U MPUMEHSTh Pa3IMYHbIe METOBI TIPU IMOUCKE U 0TOOpe MH(OpMAIUy,
HEOOXOMMOH JIJIsl BBIITOJTHEHMSI YISOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA,

nproOpeTaTh ONBIT HWCIOJB30BAaHHS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX ~TEXHOJOTHHA U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpelncTaBieHUs HWHGOPMAIUH (CXEMBI,
rpaduky, qUarpaMMel, TaOIUIIBI, PUCYHKH U IPYTHE);

WCIIOJb30BaTh HAYYHBIA S3bIK B Ka4eCTBE CPEJICTBA IPH pabOTe ¢ XUMHYECKOW HMH(OpManuen:
MPUMEHATh MEXIpPeIMETHbIE ((U3NYecKHe W MaTeMaTHYeCKue) 3HAKW K CHUMBOJBL, (POPMYIIHL,
ab0peBUaTypbl, HOMEHKIIATYPY;HCIIOJE30BaTh 3HAKOBO-CHMBOJIMYECKHAE CPEJCTBA HATIISAHOCTH.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE yUeOHbIE TeHCTBUS:

3a/1aBaTh BOIMPOCHI 110 CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ JMAJIOTa W/HITH TUCKYCCHUH,
BBICKA3bIBaTh UCH, q)OpMy.HI/IpOBaTB CBOM IMPEAJIONKEHUA OTHOCUTECIIbHO BBIIIOJTHCHUSA Hpe)lJ'[O)KeHHOﬁ
3a/1a4w;



BBICTYIIaTh C TMPE3CHTAllMeld Pe3yJIbTAaTOB IIO3HABATEIbHOM NEATEIBHOCTH, MOJTY4YEeHHBIX
CaMOCTOSITETIFHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIOJIHEHWH XHUMHYECKOTO 3KCIIEPUMEHTa,
MPAKTHYECKON pabOTHI IO UCCIIEIOBAHUIO CBOWCTB M3y4aeMBIX BEIIECTB, PeaTH3any yIeOHOTO MPOEeKTa,
1 (HOPMYJIMPOBATh BHIBOJBI IO PE3yJIbTaTaM IMPOBEAEHHBIX UCCIICAOBAHUMN YyTEM COTIACOBAHMS MO3UIIUI
B X07le 00CyXIeH!Us 1 0OMeHa MHEHUSIMHU.

PeryasiTuBHbIE YHHBepPcaAJbHbIE yieOHbIE AelCTBUA:

CaMOCTOSITETFHO TJIAHHPOBATH M OCYIIECTBIISTH CBOIO TIO3HABATEIHHYIO JIEATENHHOCTD, OTIPEAeIss
e€ menmu W 3aJayd, KOHTPOJHMPOBATH W MO Mepe HEOoOXOJMMOCTH KOPPEKTHPOBATH IMpeiaraeMblit
NTOPUTM JACWCTBUH TPH BBIOJHEHNH YYeOHBIX W HWCCIIENOBATENBCKUX 3a/ad, BBIOMpATh HambOoiee
3¢ (eKTUBHBIA CIOCO0 WX PEIIeHUs ¢ YIETOM IMONydeHHUs HOBBIX 3HAHWH O BEMIECTBAX W XUMHUYECKHX
PEaKIusIX; OCYyIIECTBISATH CAMOKOHTPOJIb JIEATEIFHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOIICHKH.

HPEJIMETHBIE PE3YJIbTATDI

IIpenMeTHBIE pe3ynbTaThl OCBOSHUS MPOrpaMMBI 10 XUMHUHU Ha YIIIyOJE€HHOM YpOBHE Ha YpPOBHE
cpemHero oOmero o0pa3oBaHus BKIIOYAIOT cenu(praecKue A y9eOHOTo mpeaMeTa « XM HayIHbBIE
3HAHHA, YMEHHS M CIIOCOOBI NEeHCTBHUI 110 OCBOSHUIO, MHTEPIIPETALINU U IIPE00pa30OBaHUIO 3HAHUN, BB
JIESITEIbHOCTH TIO TTOJTyYeHUI0 HOBOTO 3HAHUS M IPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YIeOHBIX CUTYAIHSIX,
a TaKKe B pEaTbHBIX JKU3HEHHBIX CHUTYaIlUsAX, CBA3aHHBIX ¢ XuMHUed. B mporpamme mo xumuun
MpeIMETHBIE PE3YNIBTATHI MIPEICTABICHBI IO TO/IaM H3YUCHHS.

10 KVIACC

[IpemMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHmdeckas XUMHU» OTPakKaroT:

c(OpPMHUPOBAHHOCTh TNPEICTABICHUN: O MECTe W 3HAYCHWU OPraHWYECKOW XUMHH B CHCTEME
€CTeCTBEHHBIX HayK M €€ poju B OOCECIICYCHWH YCTOWYMBOTO PAa3BUTHs UYEIOBEUECTBA B PELICHUH
npo0JIeM SKOJIOTHUECKON, SHEPTeTUIECKON 1 MUILIEBON O€30MaCHOCTH, B Pa3BUTUH MEAWLIMHBI, CO3JJaHUU
HOBBIX  MaTepHajoB, HOBBIX  HCTOYHHUKOB  DHEPrud, B  OOECNIEYEHUH  PaAIMOHAIBLHOTO
MPUPOAOTIONB30BaHMs, B (OPMHPOBAaHUM MHPOBO33pEHHS W OOIIEH KyJIbTYphl YelOBEKa, a TaKKe
9KOJIOTHUECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOHOI cperie;

BJIaJICHHE CHUCTEMOH XMMHUYECKHX 3HAHH, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE MOHATUS —
XAMHYECKUH 3JIEMEHT, aTOM, SAPO W DJICKTPOHHAas 000j04YKa atoma, S-, P-, d-aTOMHbIC OpOUTAIH,
OCHOBHOE W BO30YXIEHHOE COCTOSHUS aToMa, TMOpUAM3alusl aTOMHBIX OpOWTalel, MOH, MOJIEKYIa,
BAJIGHTHOCTb, DIIEKTPOOTPHIIATENILHOCTh, CTETNEHb OKHCJICHUSl, XUMHYECKas CBSI3b, MOJb, MOJSpHAs
Macca, MOJSAPHBIA OOBEM, YIIIEPOAHBIN CKeNleT, (pyHKIHMOHAJbHAs TPYIIa, paguKall, CTPYKTYpHEIC
¢dopmynbl (pa3BEpHYThIC, COKpAIIEHHBIE, CKENEeTHbIC), M30MEPHUsl CTPYKTYpPHAss M TPOCTPAaHCTBEHHAS
(reoMeTpuyecKasi, ONTHYECKas), U30MEPHI, TOMOJOTHYECKUN Psifl, TOMOJIOTH, YTIIEBOAOPO/IbI, KACIOPO/I-
U a30Tco/iepKalllie OpraHWYecKHUe COCIAMHEHHs, MOHOMEp, IOJIUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEMHEHNUS; TEOPUH, 3aKOHBI (Tepuoaudeckuii 3akon /1. . MenneneeBa, Teopus
CTpoeHusi opraHmyeckmx BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpaHEHHUsI W MPEBPAICHUs] SHEPTUU MPH XUMHYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUI
SI3BIK XUMHUH, MUPOBO33pEHUYECKHE 3HAHUS, JIe)KAI1e B OCHOBE MIOHUMAHUsI TPUIMHHOCTH U CUCTEMHOCTH
XUMUAYECKHUX SIBJIICHHIA; MPEJCTAaBICHUSI O MEXaHW3MaX XMUMUYECKUX pEeakiHid, TePMOAHMHAMHYECKHX H
KHHETUYECKHX 3aKOHOMEPHOCTAX WX MPOTEKaHUs, O B3aMMHOM BIHMSHHH aTOMOB W TPYII aTOMOB B
MOJIeKy1ax (MHAYKTHBHBIH W Me30MepHbIid 3¢ ¢ekTs, opueHTanTsl | u |l poma); dakxTonornyeckue
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH W 0€30MacHOM HMCIOJIb30BAHMH BAKHEHIINX OPraHMYECKHX
BEIIECTB B OBITY W MPAKTUUECKOH JESTEIbHOCTH YeJIOBEeKa, OOMIMX HAYYHBIX MPUHIMIIAX XUMUYECKOTO
MPOM3BOCTBA (Ha MPUMEpE NPOU3BOACTBA METAaHOMA, epepadoTku HedTh);

c(OpMHUPOBAHHOCTh YMEHHWH: BBIABIATH XapaKTepHblE NPWU3HAKK TOHSATHH, YCTaHABIMBAaTh HX
B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOLINE MOHSTHS MPU ONMHCAHUHM COCTaBa, CTPOCHUSI U CBOWCTB
OpPraHUYeCKUX COeANHEHHH;

c(OpPMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJIsl COCTABJICHUS MOJEKYISIPHBIX M CTPYKTYpPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYJI OPraHMYECKHUX BEIIECTB;

COCTaBIISITh YPAaBHEHHsSI XMUMHUYECKHX PpEakIMd W PACKpbIBaTh UX CYLIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBHUTEJBHBIX PEAaKLUMil IOCPEACTBOM COCTaBJICHHUS JJICKTPOHHOro OanaHca 3THUX peakluy,
peaxiuii HOHHOTO 0OMeHa MyTEM COCTaBJICHHSI MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

M3TOTaBIUBATh MOJENM MOJIEKYJ OPTaHHMYECKHX BEIIECTB AJS WLIIOCTPALMH MX XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHMUS;



c(hOpMUPOBAHHOCTh YMCHHI: YCTaHABIWBATh NPUHAMICIKHOCTh HM3YUYCHHBIX OPraHUYCCKHUX
BEIIECTB M0 WX COCTABY M CTPOCHHUIO K OMNPENCIIEHHOMY KIIAcCy/TpyIe COCAUHEHUHA, JaBaTh WM
Ha3BaHusA 1O cucrteMaTrueckoil HoMeHkiaarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIC HA3BaHUS IS
OTNIENBHBIX MPEICTaBUTENCH OpPraHMYeCKUX BEIIECTB (STWIICH, AaleTWlIeH, TOJYyOJ, TIUIepHH,
STHJIEHTIUKONG, (eHon, QopManpaerua, ameTanblerni], aleToH, MypaBbHHas KHCJIOTa, YKCyCHas
KHCJIOTa, CTEapUHOBas, OJIEMHOBASA, MAJIbMHUTHHOBAS KWCIOTHI, TIUIMH, ajJaHWH, MaibTo3a, (QPyKTO3a,
aHWIVH, TUBUHWUII, U30TIPEH, XJIOPOIPEH, CTUPOI U APYTHE);

c(hOpMHUPOBaHHOCTh YMEHHSI ONPEACTATh BUJ XHUMUYECKOW CBSI3M B OPTaHUYECKHUX COEITMHEHHSIX
(KoBaJIeHTHAs ¥ MOHHAS CBS3b, G- U T-CBSA3b, BOJIOPOAHAS CBA3b);

c(hOpMHUPOBAHHOCTH YMEHHS MMPUMEHSTD MTOJIOKEHUS TEOPUN CTPOCHHS OPraHMYECKUX BEIIECTB A.
M. bytnepoBa st 0ObsSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHHUS,

c(hopMHUPOBaHHOCTh YMEHHH XapaKTEPH30BAaTh COCTAaB, CTPOCHWE, (PU3NUECKHEe W XUMHUECKHE
CBOICTBA THNHWYHBIX TMPEICTAaBUTENICH pa3INYHBIX KIIACCOB OPTaHWMYECKUMX BEIIECTB: aJIKAHOB,
[IUKII0AJKAaHOB, aJIKEHOB, AKAINEHOB, AIKWHOB, APOMATHUECKUX YTIEBOIOPOOB, CIIUPTOB, albJACTH/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(HPOB, KUPOB, HATPOCOSAMHEHUH W aMHHOB,
aMUHOKHCIIOT, OENKOB, YIJIeBOJOB (MOHO-, M- M TIOJHCAXapuIOB), WILIIOCTPUPOBATH TE€HETHYECKYIO
CBS3b MEXIy HUMH YpPaBHEHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C WCIONIb30BaHUEM
CTPYKTYPHBIX (pOpMYIT;

c(hopMHUPOBaHHOCTh YMEHHs TOATBEPKAATh Ha KOHKPETHBIX MPHMEpax XapaKTep 3aBHUCHMOCTH
PEaKIMOHHON CIOCOOHOCTH OPTaHWYECKUX COSAMHEHHUH OT KPATHOCTH W THIIA KOBAaJICHTHOM CBS3M (G- U
TT-CBSI31), B3AUMHOTO BIIMSTHUS aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaX;

c(OpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHKH YTIIEBOJOPOAHOTO CHIPbS (HE(TH,
NPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro mepepadoTKHM W MPAaKTUYECKOEe TNPUMEHEHHE IPOJYKTOB
nepepadboTKy;

c(OpMHUPOBAHHOCTH BIIAJCHUS CUCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX METO/AaX MO3HAHMS —
HaOJIOEHNH, W3MEPEHUH, MOJCIUPOBAHUHU, OKCIEPHUMEHTE (peaJlbHOM M MBICIIEHHOM) W YMEHUS
MPUMEHSATH 3T 3HAHUS;

c(OpMHPOBAHHOCTh YMEHHS NPUMEHSATh OCHOBHBIC OIEPAllMH MBICIUTEIBHON AEATEILHOCTH —
aHallM3 W CHHTE3, CpaBHEHHE, O00O0OIIeHWe, CHCTEeMAaTH3alMIO, BBISBICHUE NPUYWHHO-CIIEICTBEHHBIX
CBSI3€M — JJIsl U3YUYEHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMECHHI: BBISBJIATH B3aUMOCBSI3b XUMHUCCKHUX 3HAHUH C TMOHATHSAMH U
NPEICTABICHUSIMA JIPYTUX €CTECTBEHHO-HAYYHBIX MPEeIMETOB JUIsi Oojiee OCO3HAHHOTO TOHWUMAaHUS
CYIIHOCTH MaTepUAILHOT'O STUHCTBA MHPA, MCIIOIB30BATh CUCTEMHBIE 3HAHHS TI0 OPraHUMYECKON XMUMUHU
JUTsE OOBSICHEHHS ¥ IPOTHO3MPOBAHUS SBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MTPUPOY;

c(hOpMUPOBAHHOCTh YMEHHUI: MPOBOJAUTH PACUETHI MO XUMHUYECKMM (OpMyJiaM M ypaBHEHUSIM
XUMHAYECKHX PEeakIuid C HCIOJNb30BaHHEM (U3MYECKUX BEIMYMH (Macca, 00bEM Ta30B, KOIUYECTBO
BEIIECTBA), XapaKTEPHU3YIOIIUX BEHIECTBA C KOJMYECTBEHHOH CTOPOHBI: Pacu€Thl MO HAaXOXIECHHIO
XUMHAYECKOH (POPMYIIbI BEIIECTBA 110 U3BECTHHIM MACCOBBIM JIOJISIM XUMHYECKUX JJIEMEHTOB, MPOYKTaM
CTOpaHWsl, TNIOTHOCTH I'a3000pa3HbIX BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHWH: TIPOTHO3UPOBATh, AHAIM3UPOBATH W OIEHUBATh C TIO3HIUN
9KOJIOTHYECKOH 0€30MacHOCTH MOCIEACTBUS OBITOBOH M MPOM3BOJACTBEHHOW NESITENBHOCTH YEJIOBEKa,
CBSI3aHHOH C TepepabOTKOW BEIECTB, UCIOIb30BaTh MOTYYCHHBIE 3HAHUS JUIS TPUHSATHS TPAMOTHBIX
pelieHuit mpo0IeM B CUTYaIUAX, CBA3aHHBIX C XUMUCIH;

c(hOpMUPOBAHHOCTh YMEHHW: CaMOCTOSTENLHO IUIAHUPOBATh H  TMPOBOAWTH XUMHYECKUN
SKCIEPUMEHT (IIOJIyYeHUE W W3YyYEHHUE CBOWCTB OPTraHWYECKHX BEIIECTB, KAYCCTBEHHBIC pPEAKIIUU
YIJIEBOIOPOJIOB PAa3IMYHBIX KJIACCOB M KHCJIOPOACOIEPkAIIUX OPTaHMYECKUX BEIIECTB, pEILCHHE
SKCMEPUMEHTANILHBIX 3a/lad 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOIIOJICHHUEM MPaBHI
Oe3omacHOro oOpalIeHus] ¢ BEIIECTBAMU M J1a0OpaTOPHBIM 000pydOBaHUEM, (OPMYJIUPOBATH LEIb
WCCIICJIOBAHUS, TPEACTABIATh B PA3NUYHONW (opMe pe3ylabTaThl 3KCICPUMEHTA, aHATU3UPOBATh U
OLIEHUBATH MX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTD YMEHHIA:

coOmoaTh MpaBWiIa HKOJOTMYECKH LEeNIecOOOpa3HOro IMOBEACHHS B OBITY M TPYAOBOU
JESITeIbHOCTH B LIEJSIX COXPAHEHHSI CBOETO 37I0POBBsI, OKPY’KaIOIIEH MPUPOJHOMN Cpellbl U TOCTHXKEHHS €
YCTOHYHMBOTO Pa3BUTHUS;



OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEMCTBHA Ha JKUBBIE OPTraHU3MBI ONPEAEIEHHBIX
OPraHUYeCcKUX BEIeCTB, MOHUMAas cMbici nokazarens [1/1K;

aHAJIM3UPOBATh L1EIEeCO00PAa3HOCTh PUMEHEHHS OPraHUYEeCKUX BEIECTB B IIPOMBIIIJIEHHOCTH U B
OBITY C TOUKH 3pEHHs COOTHOLIEHUS PUCK-TI0JIB3a;

chOPMHUPOBAaHHOCTh ~ YMEHMH:  OCYIIECTBJIATh  LEJICHANPABICHHBIH IMOHCK  XHMHYECKOH
MHQOpPMaLK B Pa3IMYHbIX UCTOYHUKAX (Hay4Has M ydeOHO-HaydHas JIMTepaTypa, CPEACTBAa MacCOBOM
uHpopmanuy, VHTepHET M [pyrue), KPUTHYECKH aHAJU3UPOBATh XHMMHUYECKYI0 HH(OpMaLuIio,
nepepabaTeIBaTh €€ M NCIOIB30BATh B COOTBETCTBHUH C TIOCTABICHHON yaeOHOH 3aaadeii.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01ast 1 HeOpraHn4ecKask XUMH» OTPasKaroT:

c(OpMHUPOBAHHOCTh IPEACTABICHUI: O MaTEepUalIbHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTAX H
[I03HABAEMOCTH SIBJIICHUI IPUPOABI, O MECTE U 3HAYCHUHU XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ poiu
B O00ECIEYEHUH YCTOMYMBOIO PAa3BUTHS, B PEIICHHUH MPOOJIEM SKOJOIMYECKOH, IHEPreTHUECKOH U
NUIIEBONH 0e30I1aCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3AAHUM HOBBIX MaTE€pPHalOB, HOBBIX HMCTOYHHKOB
9HEPruy, B 00ECHEUCHUU PALOHAJBHOIO IPHUPOJOIIOIL30BaHUs, B (DOPMUPOBAHUN MHPOBO33PEHUS U
o01mell KyJIbTyphl YEIOBEKa, & TAKXKEe IKOJOTMUECKH 00OCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 370POBBIO U
MPUPOIHOU cpeae;

BJIaJICHUE CHCTEMON XHMHUYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIOJATaroIlUe MOHITUS —
XUMHYECKHH 3JIEMEHT, aTOM, SIIPO aToMa, U30TOIbI, 3JIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHbIE
opOUTaTM, OCHOBHOE W BO3OYXIEHHOE COCTOSIHHS aTOMa, TMOpWAM3AINS aTOMHBIX OpOWTanei, WOH,
MOJIEKyJIa, BAJIEHTHOCTh, 3JEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHHUsS, XHMHYEecKas CBs3b
(xoBasneHTHast, MOHHAsI, METALTMYECKAasl, BONOPOHAS), KpUCTALTUECKAs peIIETKA, XUMHUUECKasl peaKius,
pacTBOp, BJIEKTPOJUTHI, HEINEKTPOJIUTHI, SJIEKTPOIUTHYECKass TUCCOLMAIUS, CTENEeHb TUCCOIHUAIINH,
BOJIOPOJHBIN TIOKa3aTeb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOH 3(P(EeKT XHUMHUYECKOH peakiuy,
CKOPOCTb ~XMMHYECKOM peakluH, XUMHYECKOe paBHOBECHE; TEOPUHM M  3aKOHBI  (TEopus
3JIEKTPOJIUTUYECKON Jucconuanuy, nepuoandeckuii 3akon .M. MeHnneneeBa, 3aKOH COXpaHEHHUSI MaCChI
BCLIECTB, 3aKOH COXpPAaHCHHA W MPCBpAlICHUA SHEPTHUU MIPHU XUMHYCCKHUX PCAKIUAX, 3aKOH IMOCTOAHCTBA
COCTaBa BEIECTB, 3aKOH JEHCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN S3BIK XHMUH,
MHPOBO33PCHUCCKHUE 3HAHUS, JIC)KAIIE B OCHOBE NIOHUMAaHHUA IMIPUIMHHOCTU U CUCTEMHOCTH XUMHWYCCKUX
HBHGHHﬁ; COBPEMCHHBIC TIPCACTABJIICHUA O CTPOCHUHM BCHICCTBA HAa aTOMHOM, MOHHO-MOJICKYJIAPHOM M
HaAMOJICKYJIAPHOM YPOBHAX; NPCACTABICHUA O MEXaHN3MaX XUMHUUYCCKUX peaKum‘/'I, TCPMOANHAMUYCCKUX
N KHUHCTHYCCKHUX 3aKOHOMEPHOCTAX HUX IMPOTEKAaHUA, O XHUMHUYCCKOM pPAaBHOBCCHUH, pacCTBOpax H
JUCTIEPCHBIX CHCTeMax; (aKTOJOrMYecKHe CBEACHUS O CBOMCTBAX, COCTaBe, MONYyYEHHH W 0e30macHOM
HUCIIOIb30BAaHUN BaKHEHIIINX HCOPraHUYCCKUX BEIICCTB B 6LITy u HpaKTI/IIIeCKOﬁ JACATCIIbHOCTHU
YCJIOBCKaA, O6IIII/IX HAaY4YHbIX IPUHIUIIAX XUMHUYECKOT'O INPOU3BOACTBA,

C(l)OpMI/IpOBaHHOCTL YMCHHﬁl BBIABJIATE XAPAKTCPHBIC IIPU3HAKH HOH?ITI/If/‘I, yCTaHaBJIMBaTbh HX
B3aNMMOCBA3b, UCIIOJIb30BATH COOTBCTCTBYIOIHUE ITOHATHA IIPHU OIMMCAHUN HCOPTraHMYECKUX BCIICCTB U UX
IIPEBPALLICHAN;

c(OpPMHUPOBAHHOCTh YMEHHS MCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIUKY JUISI COCTAaBICHUS (POPMYIT
BEIIECTB M ypaBHEHWH XWMHYECKHX peakiuii, cucrtemMatumdeckyro HomeHkinatypy (IUPAC) wu
TPUBUAIIbHBIC HA3BAHUS OTAEIbHBIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUS OIPEHeNsTh BAJCHTHOCTh M CTENEHb OKHUCIEHUS XHMHYECKUX
3JIEMEHTOB B COCIMHEHHUSX, BUJA XUMHYECKOH CBA3M (KOBaJCHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJHAS), TUI KPUCTAITMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

c(OpMHUPOBAHHOCTh yYMEHHsI OOBSCHATH 3aBHCUMOCTbH CBOWMCTB BELIECTB OT BHJA XMMHUYECKOH
CBS3M M TUNA KPUCTAUIMYECKOW pEMETKH, OOMEHHBIH M JOHOPHO-aKLUENTOPHBIH MeXaHU3MBbI
00pa3oBaHMs KOBaJICHTHOU CBSI3H;

c(hOpMHPOBAaHHOCTh YMEHH: KilacCH()UIMPOBATh: HEOPraHUYECKHE BELIECTBA MO HMX COCTaBY,
XUMHAYECKHE PEaKLUH MO Pa3InUHbIM MPU3HAKaM (UHCITy U COCTaBY PEarupyloliuX BEIIECTB, TEINIOBOMY
3¢ deKTy peakunu, U3MEHEHHUIO CTETIEHEH OKHCICHHUS JJIEMEHTOB, OOPAaTUMOCTH, yYaCTHIO KaTanuzaropa
U JIpyTHe); CaMOCTOSATENIFHO BEIOMpPATh OCHOBAHUS M KDUTEPHUHU AJIS1 KITacCU(PUKALUK N3y4aeMbIX BEIIECTB
Y XUMHYECKHX PEaKINi;

c(hOpMHPOBAHHOCTh YMEHHS PAaCKPBIBATh CMBICH mepuoandeckoro 3akona Jl. M. Menneneesa u
JEMOHCTPHPOBATH €r0 CUCTEMATH3UPYIOUTYIO, OOBSCHUTENBHYIO M IPOTHOCTHYECKYIO (DYHKIINY;



c(hOpMHUPOBAaHHOCTh YMEHUWH: XapaKTepU30BaTh 3JCKTPOHHOEC CTPOCHHWE aTOMOB M HOHOB
XHMHYECKUX AJIEMEHTOB IepBoro—ueTBéproro nepuosioB Ilepuoanueckoit cucremnl JI.M. Menneneena,
UCTIONIb3YS TOHATHS «IHEPreTUYECKHE YPOBHH», «IHEPreTHUYCCKUE MOAYPOBHU», «S-, P-, d-aTOMHBbIE
opOHTaNY», «OCHOBHOE W BO30YXKIEHHOE DHEPreTHYECKHE COCTOSHHS  aToMay; OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOICTB XHUMHYECKHX JJIEMEHTOB W WX COEAMHEHHWI IO TMepuoiaM u
rpynnaMm Ilepuoanueckoit cucremsl [. . MenaeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHUS X DIIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBaHHOCTh YMEHHH: XapakTepu3oBaTh (OMUCHIBATH) OOIINE XWMHUYECKHE CBOWCTBA
BEIIECTB Pa3NUYHBIX KIACCOB, TIOATBEPXKIaTh CYIIIECTBOBAHHE TEHETHYECKOH CBS3M  MEXIY
HEOPTaHWYECKIUMH BEIIECTBAMU C TIOMOIIBI0 YPAaBHEHHH COOTBETCTBYIONINX XHMUYECKUX PEAKIIHIA;

c(hopMHUPOBaHHOCTh YMEHHS PACKPBIBAThH CYIIIHOCTh: OKHCIUTEFHO-BOCCTAHOBUTENBHBIX PEAKIIHN
MOCPEACTBOM COCTaBIIEHHS AJIEKTPOHHOTO OallaHca STHX PEeaklWi; peakiuii MOHHOTO OOMeHa MyTEM
COCTaBIICHHs] WX TONHBIX M COKpPAMIEHHBIX HMOHHBIX YpaBHEHWH; peakuud TUAPONIN3a; pPeaKIui
KOMITIeKcooOpazoBaHus (Ha IpUMepe THAPOKCOKOMIUICKCOB IIMHKA M AJTFOMHIHIS);

c(hopMHUPOBaHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHWUS XUMHUYECKHX PEaKIHi C
y9E6TOM WX JHEPreTHYECKUX XapaKTePHCTUK, XapaKTep H3MEHEHHS CKOPOCTH XHMHUYECKOW peaklruu B
3aBUCHMOCTH OT DPa3IMYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEMEHHS XHMHUYEeCKOTO PaBHOBECHS MO
BIMSHUEM BHENTHHUX Bo3aeicTBuil (mpunnun Jle [laTtense);

c(hOpMHUPOBaHHOCTh YMEHHUS XapaKTepHU30BaTh XWMHUYECKHE pPEaKIiH, JeKallne B OCHOBE
MIPOMBIIIUICHHOTO TIONYYE€HUS CEPHON KHCJIOTHI, aMMHaKa, OOIIMe HaydYHBIC MPUHIAIIEI XUMUYECKHIX
ITPOU3BOJCTB, HCHCCOO6pa3HOCTB MMPUMCHCHUS HEOPTaHUYCCKUX BCUICCTB B IIPOMBIIIJICHHOCTU U B 6I)ITy
C TOUYKH 3PCHHSI COOTHOIICHUS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh BIIAJCHUSI CHUCTEMOM 3HAHUM O METOJaX HAYYHOIO IIO3HAHUS SBJICHUU
NpUPOJIbI — HAOJNIOJCHUE, W3MEPEHHE, MOJCIUPOBAHME, SKCIICPUMEHT (pealibHbId M MBICIICHHBIN),
HCIIOJIb3YEMBIX B CCTCCTBCHHBLIX HAyKaX, YMCHHA IMNPUMCHATH 3TH 3HAHUA IIPU SKCICPHUMCHTAJILHOM
HUCCJICJOBAaHHM BCUICCTB U A O6T)$ICHCHI/I$I XUMHNYCCKUX ﬂBJICHHﬁ, HMCIHOIIMX MECTO B HOpUPOAC,
HpaKTHqCCKOﬁ JACATCIBbHOCTH YC€JIOBEKA U B HOBCCHHGBHOﬁ KHU3HU,

C(bOpMI/IpOBaHHOCTI) YMCHHA BBIABIATH B3aMMOCBA3bL XHUMHYCCKHUX 3HAHUM C TIOHATHUIMH U
MMPEACTABJICHUAMU APYTUX C€CTCCTBCHHO-HAYYHBIX MNPCIMETOB IJIA 0Oojilee OCO3HAHHOIO ITOHHMAaHMS
MaTCpUuajbHOI0 CAMHCTBA MUPA,

c(hOpMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUETHI: C UCIOIH30BAHUEM TOHSATHH «MaccoBas JOJIs
BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPALIMS»; MacChl BEIIECTBA WK 00bEMA ra3a M0 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce MM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUH BEIIECTB; TEIJIOBOTO
¢ deKTa peakluu; 3HAYCHHUs] BOJOPOJHOTO IOKA3aTelss PacTBOPOB KHCIOT M IIENIOYEH ¢ HM3BECTHON
CTETEHBIO JUCCOIUANNU; Macchl (00bEMa, KOMMYECTBa BEIIECTBA) MPOAYKTA PEAKIUH, €CIW OJIHO W3
HCXOJHBIX BEILIECTB JaHO B BUJIE PacTBOpPa C ONPEAEIEHHON MacCOBOM JI0JIe pacTBOPEHHOIO BEILIECTBA
WY JIaHO B M30BITKE (MMEeT MPUMECH); IOJH BbIX0/1a MPOAYKTa Peaklni; 0OBEMHBIX OTHOIICHHI Ta30B;

c(hOpMUPOBAHHOCTh YMEHHU: CaMOCTOSTEIBHO IUIAHUPOBATh M TMPOBOAWTH XUMHUECKUN
IKCIIEPUMEHT (TIPOBEICHUE peaKlMii HOHHOTO OOMEHa, IOATBEPKICHUE KA4YeCTBEHHOIO COCTaBa
HEOPraHWYECKNX BEIECTB, OIPEJEICHNe CPEellbl PACTBOPOB BEIIECTB C IOMOIIBIO WHAMKATOPOB,
WU3YYCHUE BIMSHUSA PA3IWYHBIX (AKTOPOB HA CKOPOCTh XWMHUYECKOH peakluu, pelieHue
OKCMEPUMEHTANILHBIX 3a7ad 1o TemMaMm «Metamubey u  «Hemeramnel») ¢ coONIOEHHEM TIPaBHI
Oe3omacHOro OOpalieHus C BEIIeCTBAMU W JabopaTOpHBIM 00OpymoBaHHEM, (OPMYyIUPOBAThH IIEIb
WCCIICJIOBAHUS, TPEACTABIATh B Pa3IMYHON (opMe pe3yiabTaThl 3KCIEPHUMEHTAa, aHAIM3UPOBATh W
OIICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMUPOBAaHHOCTh YMEHHHU: COONIOAATh IMpaBWJIa TMOJB30BAHUS XHMUYECKOW TMOCYIOU U
nabopaTopHeiM 000pynOBaHHEM, OOpaIleHUS C BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHSMHU TIO
BEITIOJTHEHUIO JTA00PATOPHBIX XMMHYECKUX OIBITOB, SKOJIOTHUYECKH 1IEJIeCO00Pa3HOTO MOBEJACHHS B OBITY
U TPYIOBOH JEATEIBHOCTU B LIENSAX COXPAHEHHUS CBOETO 3/I0POBbs, OKPYXKAIOUIEH MPUPOIHON cpenbl u
JIOCTHKEHHST €€ YCTOMYMBOTO PAa3BUTHUS, OCO3HABATh OMACHOCTh TOKCHUYECKOIO NEUCTBUSI Ha >KUBBIC
OpraHU3Mbl ONPECIEHHBIX HEOPTaHUYECKUX BEIIECTB, MOHUMAas cMbIc nokaszatens [1/1K;

c(hOpMUPOBAHHOCT,  YMEHUH: OCYIIECTBIATH  IICJICHANPABICHHBI  TMMOUCK  XUMHYECKOH
WHGOPMAIUN B Pa3IMUHBIX UCTOYHHKAX (Hay4yHas ¥ y4eOHO-HaydHas JUTEpaTypa, CPEeJCTBa MacCOBOU
uHpopMaruy, VHTEpHET W Jpyrue), KPUTHUYSCKH aHAIM3MPOBATh XHUMHYECKYI0 HH(OpMAIHIO,
nepepabaThiBaTh €€ M UCIOIh30BaTh B COOTBETCTBHY C TIOCTABJICHHON y4eOHOU 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OpraHu4YecKux coenuHeHuit A. M 8 bubamorexa LOK
' P P 8 e https://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
31 Criupret. denon 1 ! https://m.eds00.ru/d69df650
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KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Hroro no pasneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/d69df650
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHHMe pa3/iejioB H TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
11 u [leproandeckas cucTeMa XUMHUYECKHX 9 bubmmorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemeHToB /1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 bubmmoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
13 AMMIHECKIC Pkt 19 L 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pasznen 2. Heopranuueckasi Xxummusi
bubnunoreka LIOK
21 Hemeraet 81 L 3 https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
22 Meranet 23 L 2 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
31 Metoabl IO3HAHUS B XUMUH. XUMHUA U 9 bubmmoteka IIOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KonnuyecTBO 4acos

Ne Hata DyeKTpoHHbIe HUPPOBBIE
Tema ypoka Koutpoabusie  IIpakTnuyeckue

n/n Bcero H3y4eHHs o0pa3oBaTe/IbHbIE PeCypChl

padoThI padoThI
[Ipenmer u 3HaYeHNE OPraHUYECKOM
XUMUH, IPEICTABIICHUE O 1 bubmmoreka [JOK
MHOT000pa3ui OpraHuYeCKUX https://m.eds00.ru/3686e6f5
COCIMHEHUN
DJEKTPOHHOE CTPOSHHE aTOMa
yraepojaa (OCHOBHOE M BO30YKIEHHOE 1 bubmmorexa [IOK
cocrositus). BaneHTHbIe https://m.edsoo.ru/Oce6fd4c
BO3MOKHOCTH aTOMa YTIIepoza
XuMudeckast CBsI3b B OPraHUYECKAX
COCTMHEHMAX. MeXaHu3MbI 1 Bu6nmoreka IJOK
00pa3oBaHMs KOBAJICHTHOW CBSI3H, https://m.edso0.ru/8d39f5c8
CrocoObI pa3pbeiBa CBs3EH
Teopus cTpOEHUS OPraHUYECKUX 1 bubnmorexa [IOK
coeaunenuit A. M. Bytineposa https://m.edso0.ru/9e595ch8
Bupr m3omepun: cTpyKTypHasi,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 Bubnuoreka [IOK
3} dexThl B MOJIEKYIaX OpraHMYeCKUX https://m.edso0.ru/b0e61661
COEIMHEHHUI
IIpencrasienue o KnacCU(PUKALUY U
CIfCTI;MaTI/I‘leCKaSI HOMeHIS;aTy;Ia 1 Bubmorexa LIOK
https://m.edsoo.ru/c212dd21
(IUPAC) opraHudecKux BEIIECTB
Knaccugukanus peakuuii B Bubmuorexa LIOK
N 1

OpPraHUYeCKON XUMHUH https://m.edsoo.ru/ba5706aa
CucremaTusaiius 1 0000IIeHNE 1 Bbubnuoreka I[IOK
3HAHWH 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUH PSIJI, BuGmorexa LIOK
o011as popmyiia, HOMEHKIATypa U 1

HN30MEpUs, DJICKTPOHHOC 1

https://m.edso0.ru/25a14636
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MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYT

dusnyeckre 1 XUMHUYECKHE CBOMCTBA

bu6nmoreka IJOK

10 AIIKaHOB https://m.eds00.ru/3137711c
HaxoxaeHnne ankaHoB B IpUpoOJE.
11 Cnoco6ﬂm TTONTyYeHUS ’ HpII)/II\feIfCHI/IC brbmmorexa LIOK
ATKAHOB https://m.edso0.ru/259b0a5h
ukmoankanel: o0mas popmyna,
HOMECHKJIATypa U H30MEPHL
12 OC06CHH0C1}“IIE CTpOCHI/IHpI/I ’ brbmmorexa LIOK
. https://m.edso00.ru/156730d2
XUMHUYCCKHUX CBOMCTB, CIIOCOOBI
MONTyYeHUS U IPUMEHEHHE
Pewienne pacu€THbIX 3a1a4 Ha
ONpelIETICHUE MOJIEKYIISIPHOM
OpMYJIBI OPraHUYECKOr0 BEIIeCTBA
13 go llj\/IaZCOBLfM JTOJISIM aTOMOBm brbmmorexa LIOK
https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOZSIIMX B €r0 COCTAB.
Cucremaru3anus 1 00001eHne
3HAHUM 110 TeMe
AJIKEeHbI: TOMOJIOTHYECKUH pAI,
o6mras hopmyIia, HOMEHKJIATypa,
14 SHGI:LI[(Tp(()bH}foeyI/I HpOCTpaHCTBzIEHOG Bubmorexa LIOK
https://m.edsoo.ru/273b0ale
crpoenue Monekysl. CTpyKTypHas u
IIUC-TPAHC-U30MEPHST ATKCHOB
15 duzndeckre 1 XUMHUYECKHUE CBOMCTBA bubmuoreka IIOK
ankeHoB. [IpaBiio MapKkoBHHKOBA https://m.edso0.ru/21069ccd
16 CriocoObl OTy4eHUs ¥ IPUMEHEHHE Bbubnuorexa LIOK
aJIKEHOB https://m.eds00.ru/665dc058
IIpakrrueckast pabora Ne 1 o Teme
17 "l'rl)onyqeﬂne 3TII:/)IJ'ICHa U U3yYEHUE ETO bubmiorexa OK
T https://m.edsoo.ru/0941eed8
CBOWCTB
Pemrenne pacuéTHBIX 3a/1a4 Ha
18 onpe):[ene}II)He MoneKynsIL[[)Hoﬁ Bubmmorexa LIOK
https://m.edsoo.ru/e9ea9921
(hopMyJIbI OPraHNYECKOTO BEIIECTBA
19 AnKanueHbl: CONpsKEHHBIE, Bu6mmoreka IJOK
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U30JIMPOBAHHbBIC, KyMYJIHPOBAHHbIC.
Oco0EHHOCTH JICKTPOHHOIO
CTPOCHUS

https://m.edsoo.ru/04298c0a

20 XHUMHUUECKHE CBOUCTBA CONPSIKEHHBIX Bubnmuorexa LHOK
JICHOB https://m.edso0.ru/e561253d
21 Crioco0sI TOyYeHHsI ¥ IPUMEHEHHE bubmmorexa [IOK
aJIKaIMeHOB https://m.eds00.ru/1aa81660
AJNKVHBI: TOMOJIOTUYECKHIA PSII,
obmas hopmyaa, HOMEHKIIATYpa,
22 C)H:II(Tp(()bHIfOCYI/I HpOCTpaHCTBzII-I)HOC brbmmorexa LIOK
https://m.edso0.ru/68b6cc4c
CTPOCHHE MOJICKYJI, (PU3NICCKUEC
CBONCTBa
23 XuMHUeCKEe CBOMCTBA aTKUHOB Bubmiorexa LIOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakiiiu Ha TPOHHYIO bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/7b1c48da
25 CriocoObI OTy4YeHHsI U IPUMEHEHHUE bubnuoreka [IOK
AITKHHOB https://m.edsoo.ru/a6f9alea
26 Pemenwue 3amaq: pacy€Tsl o bubnmoreka [IOK
YPaBHEHUIO XUMHUECKOW PeaKI[uu https://m.edsoo.ru/5db8e526
97 CucremaTusaiys 1 0000IICHYE
3HAHUU I10 TEMEC
ApeHbI: TOMOJIOTHYECKUMN PsiJl, 001as
opMyJia, HOMEHKJIaTypa.
28 2HIG)K"1?;)OHHOC u HpOCT};:l)OaHCTBeHHoe brbmmorera LIOK
https://m.edsoo.ru/a92a7094
CTpOEHHE MOJIEKYJI OeH3011a U
TOIIyOJa, X (pr3uuecKkrne CBONCTBa
XHUMHYECKHE CBOMCTBA apEHOB! Bbubmuorexa LIOK
29
peaKInu 3aMeIeHUs https://m.edsoo.ru/a44alaes
XUMHYECKUE CBOMCTBA apEHOB:
30 peakuuun HpI/ICOC,Z[I/IHeHI/ISf) OKHUCJICHUE Bubmorexa LIOK
’ https://m.edsoo.ru/a44alae4
TOMOJIOTOB O€H30I1a
31 Oco0EHHOCTH XUMUYECKHX CBOHCTB Bbubnuroreka [IOK

cTuposa

https://m.edsoo.ru/d5018a54
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Pemenue pacy€THbIX 3a7a4 HA

32 onpezeicHUEe MOJICKYIISIPHOK Bubmmorexa LIOK
https://m.edsoo.ru/53461a2c
(hopMyIBI OPraHUYeCKOro BEIIESCTBa
33 CriocoObI OTy4YeHHsI U IPUMCHEHHUE bubnuoreka [IOK
apeHoB https://m.edso0.ru/6f717d09
I'eneTnyeckas CBI3b MEXIY
34 Pa3IUYHBIMU KJIaCCaMU
YIJIEBOIOPOJIOB
PacuéTpl IO ypaBHEHHSM XUMHUECKUX
35 peakiuii. CucreMaTH3aIMs U
00001IeHNe 3HAHHH IO TEMe
36 ITpuponnslii ra3. IlomyTHele
He(TSHBIC Ta3bl
37 KameHHBI# yTob 1 IPOTyKTHI €T0 bubmmorexa [IOK
nepepaboTKH https://m.eds00.ru/69b3398b
Hed b u crtocoOs! e€ mepepaboTKy.
38 Hpi)MeHCHI/IC HpO[[yKTO]f ’ bubamoreta LIOK
https://m.edsoo.ru/21f9de78
nepepaboTku HeTH
I'eneTnyeckas cBsI3b MEXIY
39 Pa3IUYHBIMH KJIACCAMH
YTJIEBOJIOPOIOB
l"anoreHonpou3BoiHbIE
40 YIJIEBOJOPOAOB: 3JIEKTPOHHOE Bbubnuoreka LIOK
CTPOCHHUE; PEaAKIHU 3aMEIICHHUS https://m.edso00.ru/82b4d759
rajoreHa
JleiicTBue 1ienouei Ha
a1 TaJIOTeHITPOU3BO/IHEIE.
B3aumMoelicTBre nurajgoreHajIkaHoOB
C MarHueM M IUHKOM
42 Cucremaru3aius 1 0000IIeHne bubmmoreka IIOK
3HaHHi Mo pasmeny "YrieBogopoas" https://m.edso0.ru/20e89f22
43 KontposbHas pabota o teme Bubmoreka [JOK
"VraeBomoposr” https://m.edso0.ru/95¢9e298
44 IIpenensHBIE OAHOATOMHBIE CITUPTHIL: Bbubmuorexa LIOK



https://m.edsoo.ru/53461a2c
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TOMOJIOTHYECKHM Psif, 00TIIast
(dhopMyiia, CTpOSHHE MOJIEKYI,
W30Mepus, HOMEHKJIATYpa,

Kiaccuukaus, Gu3HIecKue

https://m.edsoo.ru/df04c5cd

CBOMCTBa
XHUMHYECKHE CBOMCTBA MPEAEIbHBIX Bubnmuorexa LJOK
45
OJTHOATOMHEIX CIIMPTOB https://m.edsoo.ru/26ee34fe
6 CriocoObI OTy4YeHHsI U IPUMCHEHHUE bubnuoreka [IOK
OJTHOATOMHEIX CITMPTOB https://m.eds00.ru/484100000000000
IIpocTsle aupbl: HOMEHKIATypa U
47 I/I3IZ)MepI/I$I (3))0(1))6GHHOCTI/I (1)I/I3EEGCKI/IX bubamoreta LIOK
’ . https://m.edsoo.ru/c2c788b2
Y XUMHUYECKIX CBOWCTB
MHOroatoMHsbl€ CIUPTHL:
48 STHWJIECHTJIUKOJIb U FJ'III/)ILIepI/IH nx bubmorexa HOK
T https://m.edsoo.ru/ee4d84aa
(hu3MUecKre U XUMHYECKUE CBONCTRA
49 CriocoObI OTyYSHHsI U IPUMEHEHHUE bubnuoreka [IOK
MHOTOATOMHBIX CITHPTOB https://m.edsoo.ru/d12e567d
DEHOJI: CTPOCHUE MOJIEKYJIBI
50 (I)I/I?;I/IHCCKI/II)C CBOWCTBA. T}(I)KCI’/I‘-IHOCTI) bubamorera LIOK
https://m.edsoo.ru/2ce726f8
(heHosa
. bu6mmoreka LIOK
>1 Xuitieckie CBoficTsa penona https://m.edso00.ru/037ca5f9
59 CriocoObl OTy4eHUs U TPUMEHEHHE Bbubnuoreka LIOK
benona https://m.edsoo.ru/c77ddf4c
[TpakTuueckas padora Ne 2. Perenue
53 3I<pcnepnMeHTanF1)>HHx 3a/1a4 1Mo TeMe Bubmorexa LIOK
https://m.edsoo.ru/fd0ced09
"Cnuptsl 1 GpeHosnsr"
54 Cucremaru3aius 1 0000IeHne bubmmoreka IIOK
3HAHUH 110 TeMe https://m.eds00.ru/1810ch9b
AJbIETUIbI U KETOHBI: 3JICKTPOHHOE
55 CTpOEeHHE KapOOHWIEHOM TPYIIIH; bubnmnorexa [{OK
TOMOJIOTHYECKHE PSIIIb, 00IIast https://m.edsoo.ru/b139beaa
(hopmyna, U30MepHUsi © HOMEHKJIATYpa
56 AnbIeruibl ¥ KETOHBL: (PU3NIECKIE Bu6mmoreka IJOK
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CBOICTBA; pEaKINK MMPUCOCTHHCHUS

https://m.edso00.ru/c887425c

Peaknmm okuCIEHUS M KQUECTBEHHBIC bubmuoreka IIOK
57
peaKINH aabIernI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOBI TTOTy4YeHMsI abACTHIO0B U bubmmorexa LIOK
KETOHOB https://m.eds00.ru/520d1c51
OIHOOCHOBHBIC TTPE/ICIIEHBIC
59 K:][)60HOBI>IC KI/ICJIF())TII[»I 0COOCHHOCTH bubmiorexa IOK
’ https://m.edsoo.ru/fecOb113
CTPOCHUS X MOJICKYJ
W3omepus 1 HOMEHKIIATypa
60 Kap6OIrII)0BI)IX KHCIIOT HXY£H3I/I‘IGCKI/IG bubmiorexa IOK
N ’ https://m.edso00.ru/700cc87b
CBOIiCcTBa
61 XHUMUYECKIe CBOMCTBA MPEIETbHBIX bubmmorexa [IOK
OJTHOOCHOBHBIX KaPOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOWCTB MyPaBbHHOMN
62 KHCIIOTHI. MHOFOO6paSI/Ieyp Bubmiorexa LIOK
https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOHCTB:
HENPES/IbHBIX U apOMaTHYCCKUX
63 KapOOHOBBIX, AUKAPOOHOBHIX, bubnmoreka [IOK
THPOKCUKAPOOHOBBIX KHCIIOT. https://m.eds00.ru/83a08773
[IpencraBuTen BHICIIMX KapOOHOBBIX
KHCIIOT
64 TIoHsATHE O TPOU3BOAHBIX Bbubnuoreka LIOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
65 CriocoOblI MOJTyYeHHsI U IPUMEHEHHUE Bubnunoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo0.ru/7c065c9d
CnoxxHble 3(UpbL: TOMOJIOTHYECKUI
66 pan 06maﬁ(ﬁ)OI;)Myna M30MEpPHA U bubamorexa LIOK
’ ’ https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 Ddu3zndecKue 1 XUMHUIECKUE CBOMCTBA bubmuoreka LIOK
3¢upoB https://m.edso0.ru/ad6b94b2
Pemenue pacu€THBIX 3a/1a4: 110
68 YpaBHEHUIO XUMUYECKOW PeaKInu, Ha

OIIPEJIETICHUE MOJIEKYIISIPHOM
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(hopMyITBI OPraHUYECKOTO BelecTBa

IIpakTuueckas pabora Ne 3. Perenue
SKCIIEPUMEHTANBHBIX 3a7ad TI0 TeMe

bu6nmoreka IJOK

69 "Kap6oHoBblie KUCIOTHI. CI0KHBIE https://m.eds00.ru/486671fb
3¢uper"

20 JKupsr: crpoenue, pusndaeckue u bubmmoreka [JOK
XMMHUUYECKHE CBOWCTBA (THIPOIIH3) https://m.edso00.ru/al19c5b98
OCo0EHHOCTH CBOHCTB JKHPOB,

71 COJICPIKAIINX OCTATKU HCHII;eI[eJH:HBIX Bubmiorexa LIOK

https://m.eds00.ru/b0331922
JKUPHBIX KUCIOT. JKHUPBI B IPHPOJIC
Mpl1a Kak COJIH BBICIIHX KapOOHOBBIX

79 KHCJIOT, UX MOIOIIIEE JICHCTBHE. bubmuoreka LIOK
TToHsTHE O CHHTETUYECKMX MOIOIINX https://m.eds00.ru/3c566565
cpenctBax (CMC)

I'eHeTHueckast CBA3b YIIIEBOIOPOJIOB
73 u KchopoacoaepxcaL?mx o Bubmiorexa LIOK
https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

24 Pac4éTel 10 ypaBHEHUSIM XUMHUECKUX
peaxuunii

75 Cucrematusaius 1 0000IICHYE Bubnuoreka [IOK
3HAaHWH 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepUCTHKA yTIEBOIOB U

76 KJ‘IaI(LEICI/I(l)I/III:aLII/IprrJIeBOL[ZB (MOIJ-:I[O- bubamorera LIOK

’ https://m.edsoo.ru/7a9693al
JTU- ¥ TIOJICaxapH/Ibl)

77 MoHocaxapupl: Qu3ndecKue Bubmmorexa [JOK
CBOMCTBA U HaXOKJIEHHE B IPUPOJIE https://m.edsoo.ru/b4bdda2d

78 IIpuMeHeHue TII0KO03bl, €€ 3HaUCHUE B Bbubnuorexa LIOK
JKU3HECITETLHOCTH OpraHu3mMa https://m.edsoo.ru/5e61122d

Hcaxapubl: caxapo3a, MaIbTo3a U
79 faKTo3aI.) I—?axoncne}ll)ne B IIPUPO/JIE U Bubmmorera LIOK
https://m.edsoo.ru/eb0384e7
MPUMEHEHHUE TUCAXapH/IOB
[Monucaxapunbl: ctpoeHue BuGmorexa LIOK
80 MaKpOMOJIEKYJI, PU3HUYECKHE 1

XHUMHUYCCKUEC CBOﬁCTBa, IIPUMCHCHUEC

https://m.edsoo0.ru/72a04508
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ITonsiTre 00 MCKYCCTBEHHBIX

bubmunoreka IIOK

81 BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacyeTHbIX 3a7a4 HA

82 OTIpeICIICHUE IO BBIXOA MPOYKTa bubmuoreka ITOK
peaKIMK OT TEOPETUIECKU https://m.edsoo.ru/7fde4 7ef
BO3MOXKHOTO

83 CucremaTusanus 1 0000IICHNES bubnuoreka [JOK
3HAHMH MO pa3aeny https://m.edso0.ru/08d4364c
KonTponbHas pabota o teme

84 "Knciopoz[coz[ipmamne bubmiorexa IOK

Y https://m.eds00.ru/42c6678e
OpPTaHHYECKUE COCTMHEHUS
AMUHBIL: KJIaCCU(PUKAIHS, CTPOCHHUE

85 MOJIEKYII, 001as hopMyiia, U30MEPHS, bubmmorexa [IOK
HOMEHKJIATypa ¥ (PU3HUCCKUE https://m.edsoo.ru/efa7e6ca
CBOICTBa

86 XHUMHYECKHE CBOMCTBA bubmuoreka LIOK
amu(aTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIUH: CTPOCHUE aHWJINHA

87 OCO6CHHOCTI;I XUMHUYECKUX Cl;OﬁCTB brbmmorexa LIOK

https://m.edsoo.ru/39cd21f1
AHMIHHA

88 CriocoOblI MOJTyYeHHsI U IPUMEHEHHUE Bubnuoreka [IOK
amu(aTHIECKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHCIIOTBI: HOMEHKJIATypa U

89 n3oMepHs, GU3NUECKIe CBOHCTBA. Bubmoreka [JOK
OTieNbHbIC MPEICTABUTENH O https://m.edsoo.ru/d1773e80
AMUHOKHUCIIOT
XUMHUECKHE CBOWCTBA AMHHOKHUCIIOT,

90 X OMOJIOTHYECKOE 3HAUCHHUE bubmunoreka IIOK
aMuHOKHCIOT. CHHTE3 B THIPOIIH3 https://m.edsoo.ru/77df705a
MENTHIO0B

o1 benku xak mpupoIHBIE TTOTMMEPHI; Bubmoreka [JOK
CTPYKTYpbI OCJIKOB https://m.edso0.ru/429e9899

92 XuMHYECKHEe CBOMCTBA OEIIKOB brbmmorera LIOK

https://m.edso0.ru/6237306d
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A3zoTcoaepikaiiue
TETePOIHUKINIECKIE COCTMHEHMSL.

bubmunoreka IIOK

9 HykJenHOBBIE KHCIIOTBI: COCTAB, https://m.edso00.ru/521d1431
CTpPOCHHE U OMOJIOTHICCKAS POIh
IIpaktrueckas padota Ne 4. Pemenue

94 JKCIICPUMEHTAIBHBIX 33j1a4 10 TEME bubnunoreka [IOK
" A30TCOaepIKaIIe OPTaHNIECKHE https://m.edsoo.ru/8e3c02d1
coenHeHHs"

IIpaktrueckas padora Ne 5. Pemenue

95 JKCIICPUMEHTAIBHBIX 33j1a4 10 TEME bubnuoreka [IOK
"Pacro3HaBaHpe OPraHUIECKUX https://m.edsoo.ru/bde3fdf6
coeauHeHui"

KontponbHas pabota o Teme
96 "A3ofcoaep>xfmne OpPraHUYeCKHe Bubmiorexa LIOK
., https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OCHOBHBIE TTIOHATHS XUMHH

97 BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN U Bubmmoreka [JOK
METO/IbI MX CHHTE3a — https://m.edsoo.ru/7aa63ebd
MOJIMMEPU3ANINS U TIOTHKOHICHCAIINS

98 ITmactMaccel. YTunuszanus u Bu6nuoreka IJOK
nepepaboTKa MIacTHKa https://m.edso00.ru/82242e0f

99 DacToMephl: HaTypaTbHBIN Bubnuoreka [IOK
CHHTETHYECKHE KaydyKu. Pe3nna https://m.edso00.ru/246103ec
Bonokna: HaTypanbHbIE,

100 HCKYCCTBECHHBIE, CHHTCTUUCCKHE. bubmuoreka IIOK
[Monumeps! crienuaaTbHOTo https://m.edso00.ru/5963a601
Ha3HAYEHUS
[Ipaktrndeckas padota Ne 6. Pemenue

101 SKCIEPUMEHTAJIBHBIX 33124 I10 TEME Bubmoreka [JOK
"PacriosHaBaHue J1acTMace U https://m.edsoo.ru/3aebd77a
BOJIOKOH"

O0001IEH e B CHCTEMATHU3ALIMS BuGmorexa 1OK

102 M3y4EeHHOTO MaTepuaia 1o Teme

"BeICOKOMOIIEKYJIIpHBIE COEAUHEHUS"

https://m.edsoo.ru/6a22b1e8
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OBIIEE KOJIMYECTBO YACOB 110 102 6
ITPOTPAMME
11 KJIACC
N KoanuecTso yacos Tara DJIeKTPOHHbIE HUPPOBLIE
. Tema ypoka Koutposabnsbie IIpakTHyeckue o0paszoBaTejbHbIE
n/n Bcero U3y4YeHHs
padoThI padoThI pecypcel
1 Atom. CocTaB aTOMHBIX Afep. XUMHUYECKUI 1 Bubnuorexa LJOK
aneMeHT. M30Toms! https://m.edso0.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubmmoreka [JOK
KBaHTOBBIE YHCITa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukaryss XaMUYECKUX SIIEMEHTOB (S-, 1 bubnuoreka [IOK
p-, d-, f-amemenTsI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351eKTPOHOB MO aTOMHBIM 1 bubnunoreka [IOK
opouTaisim https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(PHUTYpaIi aTOMOB
5 G)JIGMCETOB B OCHO];I;OIZI:/I 11:036y>méHH0M 1 bubmmorexa [IOK
https://m.edso00.ru/8149e846
COCTOSTHUH
6 DNeKTpOHHBIE KOHPUTYpAIF HOHOB. 1 bubmmorexa [IOK
DAEKTPOOTPUIIATETLHOCTD https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3axkoH u [lepuoaunueckas
7 crucTeMa XUMHYecKux siemMenToB . 1. 1 Bubnuoreka [IOK
MeH ieneeBa, CBsI3b C COBPEMEHHOM TeopHeit https://m.eds00.ru/16957c01
CTPOCHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHAYECKHX DJIIEMEHTOB U 00pa3yeMbIX HMH Bubmuorexa [JOK
8 1
HPOCTHIX M CIIOXKHBIX BEIIECTB 110 IPYIITaM U https://m.edsoo.ru/f8468927
nepuoaam
9 CucremaTusaiiyst 1 0000IICHUE 3HAHHUI 110 1 bubnuoreka [IOK
TeMe https://m.edsoo.ru/8fad2942
Buapsl xummuueckoit cBsizu. MexaHu3Mbl
10 00pa3oBaHMs KOBAJICHTHOU CBS3H. 1 bubnmnorexa [JOK

Bonopoanas cBsi3b. MeXMOJIEKYJIIPHBIE
B3aMMOJECHCTBUS

https://m.edsoo.ru/5a8072af
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BanenTHocTh 1 BaJIeHTHBIE BO3MOKHOCTH

bubmuoreka IIOK

11 aToMOB. CBSI3b AIIEKTPOHHOU CTPYKTYPHI
P PYILYP https://m.edsoo.ru/3d2ca093
MOJIEKYJ C X TE€OMETPUUECKUM CTPOCHUEM
12 IIpencraBnenus 0 KOMIUIEKCHBIX bubmuoreka LIOK
COCIMHEHUSIX: COCTaB M HOMCHKJIATYpa https://m.edsoo.ru/8c66b12a
BemectBa MOJEKYISIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOCHUsL. THIIbI Bubnuorexa LJOK
KPHUCTAJUTMYECKUX PEIIECTOK U CBOICTBA https://m.edso00.ru/e167635b
BEIIIECTB
14 TloHsATHE O MUCIIEPCHBIX CUCTEMaX. bubmmoreka [JOK
[pexacTaBiaeHue 0 KOJUTOUAHBIX PACTBOPAX https://m.edsoo.ru/da2c70e4
HctrHHbIE pacTBOPHI: HACKHIIIICHHBIC U
15 CHACKILLIC P . I;c o H;C bubmmorexa [IOK
HEHACHIIIEHHBIE, PACTBOPUMOCTb.
p P https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatet
CriocoObI BEIpaKeHHUS KOHIICHTPAITHH bubnmorexa [IOK
16
PacTBOpOB https://m.edso0.ru/328e653a
Pemenue 3amay ¢ UCIONIb30BaHUEM MTOHATUN
17 ""MaccoBa Ié) aCTBOPEHHOTO BeriecTBa" bubamorexa LIOK
M Bas JI0JIsl pACTBOPEHHOTO BeIecTBa",
Y P P " https://m.edsoo.ru/785e0ab4
MOJISIpHAsI KOHIICHTPALHS
Knaccudukarus 1 HOMEHKIaTypa Bubnuoreka [IOK
18
HEOPraHMUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTusaiiys 1 0000IICHUE 3HAHU 110 Bubnuoreka [IOK
TEMe https://m.edsoo.ru/8d2c6a3a
Kontponbnas padota no temam "Ctpoenune
aroma. Ilepnonnuecknii 3aKoH U
20 I puon bubnmorexa [IOK
EpPHOAMYECKAs CHCTEMAa XUMUIECKHIX
prox . https://m.edsoo.ru/70a60aa4
anemenToB [I. 1. Menneneesa", "CtpoeHue
BemecTsa. MHOrooOpasue BemiecTn"
Kiaccudukaius XuMU4eCKUX peakiini B
HEOPraHMYeCKOH M OPraHMYeCKON XUMHH.
21 3a 5 coxpaHe Iz)icc €I1ECTB; 3aK0 Bubmorexa LIOK
KOH COXPaHEHHS MacChl B TB; 3aKOH
P R https://m.eds00.ru/6335cdd2
COXpaHEHUs ¥ MTPEBPAICHUs] SJHEPTHH IPU
XUMHAYECKHUX PEAKIUAX
22 TennoBbie 3QPEKTbH XUMUYECKUX PEAKLIUH. Bbubmuoreka LIOK
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TepMoxuMudeckue ypaBHEHUS

https://m.edsoo.ru/d1db86da

Brruncnenus no YpaBHCHUAM XUMHNYCCKHUX

bubmunoreka IIOK

23 PEaKIii ¥ TePMOXUMUIECKHM YPABHEHHUSIM https://m.edso0.ru/87b13954
CKOpOCTb XUMHUECKON peakyH, eé
24 3aBHCUMOCTbB OT Pa3IUYHBIX (HaKTOPOB.
Karanuz u katanuzaTopsl
25 I'omoreHHsbIe U reTepOreHHbIE PeakLuu
IIpaxkTuueckas padora Ne 1 mo reme "Bnusinue
26 pziJII/I‘lHLIX (baIEFOpOB Ha CKOpPOCTh bubamoreta LIOK
. " https://m.edsoo.ru/1facaldl
XUMUYECKOH peakunu
97 OO0paTtumble 1 HeOOpATUMBIE PEaKITHH. bubmmorexa [IOK
XUMHYECKOE paBHOBECHE https://m.edso00.ru/30952f9b
ITpaxTuueckas padora Ne 2 mo treme "Bnusune
28 par;nnqﬂmx q)aIEFOPOB Ha T0JIOKEHHE bubamoreta LIOK
B https://m.edsoo.ru/3bf34e17
XHUMHAYECKOTO PAaBHOBECHS
OnekTponurndeckas nucconuanys. CuiabHbIe
29 u cna6l;e SHGKTpOHI/I’iI. CTEHefH) brbmmorexa LIOK
https://m.edsoo.ru/5f766bdf
JUCCOLMALNN
Honnoe npousseaeHue Boael. Cpena BOIHBIX
30 paCTBOPOIf. BozLof)onHHﬁ EOKaSETi[JIL (pIII-|) bubamorera LIOK
https://m.eds00.ru/3966ca89
pacTtBopa
31 I'unpoinns coneit. Peakuuu, npoTtekaromue B Bubmmorexa [JOK
PacTBOpax 3JIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
TIpakTrueckas padora Ne 3 mo Teme
32 ")I()HMquCKHe ;)eaxunn B pacTBOpax bubamorera LIOK
\ https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
33 OKHCIIUTETHFHO-BOCCTAHOBUTEIIBHBIC PEAKITHH. Bubnunoreka [IOK
BaxHelime OKUCIUTENN U BOCCTAHOBUTEINN https://m.eds00.ru/56226060
34 MeToa 31eKTpOHHOTO (3JIEKTOHHO-HOHHOT0) Bubmuorexa LIOK
Oananca https://m.eds00.ru/fb691387
35 DJEeKTpOIMN3 PacTBOPOB U PACILIIABOB BEILIECTB bubamorexa LIOK
https://m.eds00.ru/93fh97d2
36 Perienue 3a1a4 pa3IMyHBIX THITOB bubamorexa LIOK

https://m.edso0.ru/5a859d16
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bubmunoreka IIOK

37 Pemienue 3ama4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/5afa265d
38 CucreMaru3anus 1 0000IIeHHE 3HAHUH TT0 bu6mmoreka IJOK
teme "XuMuueckue peakuun" https://m.edsoo0.ru/c161eb85
39 Kontponbnas padoTa o teme "Xumudeckue Bubmuorexa LJOK
peaxuun” https://m.edso0.ru/a8a0a930
Tlonoxenue HemeTawioB B [lepronuueckoit
40 CHUCTEME XUMHUYECKUX dneMeHTOB [I. H. bubnuoreka [IOK
MeHzeneeBa 1 0COOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. PU3NYECKUE CBOMCTBA HEMETAIIOB
41 AmoTponus HeMeTalIoB (Ha IpUMeEpe bubmmoreka [JOK
KUCIIOpoJa, cepbl, hocdopa u yriaeposaa) https://m.edsoo.ru/ef92c91c
42 Bonopon: nmonyuenue, puzndeckue u Bubmmorexa [JOK
XUMHYECKHE CBOUCTBA. [ MAPHIBI https://m.edso0.ru/0aa8f613
l"amorensr: HaX0XIEHUE B IPUPOJIE, CIIOCOOBI
43 MOTyYeHUS (1)H3H§ecxne " )?Hl\lznjecxne bubamorexa LIOK
M ’ https://m.edsoo.ru/4e223795
CBOIiCTBa
m I"anorenoBonoponsl. BaxHeiiue Bubmmorexa [JOK
KHCIIOPOJICOAEPIKAIIME COSMHCHHUS TaJIOT€HOB https://m.edso0.ru/6b3255e6
JlaboparopHbie U TIPOMBITIIIIEHHBIE CTIOCOOBI
45 HOJIyIII)eHI/IEI) ranoreIfOB. ITpumenenue bubamorera LIOK
N https://m.edsoo.ru/6971aca4
raJloTeHOB M UX COSIMHEHUH
[Ipaktrueckas padora Ne 4. Perrenre
46 31<pcnep1/1MeHTaniHHx 3a/1a4 1o TeMe bubamorerca LIOK
https://m.edsoo.ru/8b26fecd
"T"amorensr"
Kucnopon: mabopaTtopHbie U MPOMBIIIIICHHBIC
47 CIOCOOBI MOTy4YeHuUs, PU3NIECKIE U Bbubnuorexa LIOK
xumuudeckre cBoiictsa. O30H. [lpumenenue https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa ¥ 030HA
48 OKcuabl ¥ IEPOKCUTBI bubmmorexa [OK
https://m.edso00.ru/5c¢8816a0
49 Perienue 3a1a4 pa3IMyHbIX THITOB Bubmmorexa LIOK
https://m.edsoo.ru/2b6d8h4b
50 Cepa: HaxXOXKICHHUE B IPUPOJIE, CIIOCOOBI Bbubnuroreka [IOK



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b

IMOJIy4YCHUA, q)HSI/I‘{eCKI/Ie U XUMHYCCKHE

https://m.edsoo.ru/46afael6

CBOICTBa
bu6mmoreka IJOK
> CepoBoziopor, cy e ize! https://m.eds00.ru/7c875999
59 Kucnopoacoaep:xamiue coeIMHEHNS CEPHI. Bubmuorexa LJOK
OcoOEHHOCTH CBOMCTB CEPHOM KHUCIOTHI https://m.edsoo.ru/8cfa2548
IIpaxkTuueckas padora Ne 5. Pemienue
53 E)KpCl'IepI/IMeHTaJ'Ir;HI:IX 3aj1a4 o teme "Cepa u bubamorera LIOK
) \ https://m.edsoo.ru/Oafb05e4
e€ coeqMHEHUs
A3OT: HaXOKACHHUE B MIPUPOJE, CIIOCOOBI
54 MOTyYeHUS clilmnqecmfe II/)I xziﬂ\’mqecxne bubamorera LIOK
M ’ https://m.edsoo.ru/badd2255
cBOIcTBa. AMMMAaK, HUTPUIBI
55 Kucnopoaconepxaiiue coeAMHEHUS a30Ta. Bubmmorexa [JOK
OcoOEHHOCTH CBOWCTB a30THO# KUCIIOTBI https://m.edsoo.ru/e2965afe
56 [IpuMmeHeHne a30Ta U €T0 COeTUHEHHIA. bubmmorexa [IOK
A30THBIC yI0OpeHNUS https://m.edso00.ru/129f5059
®ocdop: HaxOXkKIEHHE B IPUPO/IE, CIIOCOOBI
57 non}(fir){err)ma (1)I/I3EHCCKI/IC prEMiqecxne bubamoreta LIOK
N ’ https://m.edsoo.ru/9a6b43ec
cBoiictBa. @ochuasl u GochuH
58 Oxcunsl hochopa, pochopconepxariue Bbubnuorexa LIOK
kuciothl. Conut GocHOPHOH KHCITOTHI https://m.edsoo0.ru/c7a2d429
59 [Mpumenenue pocdopa 1 ero coeTMHEHUH. Bubmmorexa [JOK
dochopHbIie ya0OpeHust https://m.edsoo.ru/a218070a
[IpakTrueckas padora Ne 6. Perrenne
60 3KpcnepI/IMeHTaJIFI)>HLIX 3a1a4 1o teMe "A30T u bubamorera LIOK
https://m.edso00.ru/8175ac3f
hochop u ux coenuHeHUS"
VYraeposa: Hax0XKJICHUE B IPUPOJIE,
61 annofp:nﬂme MOI,;[H(i)HKaHIEHP(bJjIBquCKHe u bubamoreia LIOK
C ’ https://m.edso0o.ru/1eb19f9e
XMMHUYECKHE CBOWCTBA, IPUMECHEHHE
Oxcup yriepona(ll), okcun yraepona(1V), Bubmuorexa LIOK
62 N
yroJibHasi KUCIIOTa U €€ COJTH https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3IM4YHbIX THUIIOB bubamorexa LIOK
https://m.eds00.ru/6029b609
64 Kpemuuii: Haxoxk1eHHE B IPUPOJE, CIIOCOOBI Bbubmuoreka LIOK



https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609

MONTYYeHIS, PU3NIECKUE U XUMUICCKUE
CBOMCTBaA

https://m.edsoo.ru/143558ab

Oxkcun kpemuansi(1V), KpeMHEEBas KACIOTA,

bu6mmoreka IJOK

65 CUJTMKATEI https://m.edso0.ru/3170e7b1
[IpuMeHEeHNE KPEMHHUS U €T0 COSUHEHUI. brbmmorexa LIOK
66 Creiio, ero monysexe, Bib cTeka https://m.edso0.ru/393cdac0
’ ’ https://m.edso00.ru/5823cefb
67 Pemienne 3aa4 pa3nuyHBIX THIIOB bubamorewa LIOK
https://m.edso00.ru/b624f801
68 CucremaTusaius 1 0000IICHUE 3HAHUH 110 bubnuoreka [IOK
teme "Hemeramisr" https://m.edso0.ru/6e864db5
69 KonTtposnbsHas padora no teme "Hemeramisr" Bubmiorexa LIOK
https://m.eds00.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, Bubmmorexa [JOK
KOPPEKIHs OMHO0K https://m.edso0.ru/2b7e9510
ITonoxenue metamnoB B Ilepuoauueckoit
71 CHCTEME XUMUYCCKUX DJICMECHTOB. Bu6nuoreka IJOK
OCOOEHHOCTH CTPOCHHUS IJEKTPOHHBIX https://m.eds00.ru/9839c16¢
000J109eK aTOMOB METAJIJIOB
79 OO6mue ¢puszndeckre CBOMCTBa METAIIOB. Bu6nuoreka IJOK
[IpuMeHEeHHEe METAJUIOB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
73 Crmnassl MetainioB. Kopposwust MeTanios brbmmorera LIOK
https://m.edso0.ru/42b872e3
74 Pemenue 3ana4 pa3au4HbIX THIIOB bubamorera LIOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKUN sl HANPSHKEHUH
75 MeTaJIfI)OB. OO6mue cnor::olflim HEHYIIEHI/IH brbmmorera LIOK
https://m.edsoo.ru/94eb377a
METaJIJIOB
O06mas xapakTeprucTHKa MeTauioB | A-Tpyis
ITepuoauyueckoit cuCTEMbl XUMUYECKHIX
76 aneMeHToB. HaTpuil u kanuii: nomydeHue, Bbubnuroreka [IOK

(hu3HUeCcKre U XMMHUYECKUE CBOHCTBA,
HpI/IMeHeHI/Ie HpOCTI)IX BCIIICCTB U UX
COeIUHEHNN

https://m.edsoo.ru/el2c26b3
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O6mas xapaktepucTuka Mmetawion |A-
rpynnsl [lepronyueckoil cucTeMbl
XUMHYECKHX 3JICMCHTOB. Marauii U KaJbIUu:

bubmuoreka LIOK

" nosydeHue, GU3MIECKUe U XUMUYECKHE https://m.edsoo.ru/7c3e49c0
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U
UX COCIMHEHUH
78 JKécTroCTh BOABI M CITOCOOBI €€ yCTpaHCHHS bubmiorexa IOK
https://m.edsoo.ru/c74bfae9
79 ANIOMUHUI: TONydeHue, pusmaeckrue u bubmmorexa [IOK
XMMHUUYECKHE CBOWCTBA, IPUMCHEHHE https://m.edso0.ru/0e79b266
AMoTepHbIe CBOICTBA OKCHIa ¥ TUAPOKCHIA
80 aJ'IIO(bMI/IHEISI FH,I[pOKCOKOMHJ‘Ie);[(CBI anfijHmH Bubmiorexa LIOK
’ ’ https://m.edso0.ru/5d12d318
UX IPUMEHEHUE
81 Pemrenue 3agay pa3nuyHbIX TUIIOB
[Mpaktudeckas pabora Ne 7. Pemenune
82 SKPCHCpI/IMeHTaJ'IiHLIX 3a/1a4 1Mo TemMe Bubmiorexa LIOK
N Y https://m.edsoo.ru/27a4af43
MeTanisl TIaBHBIX MOATPYIIT
OO0mast xapakTepHCTHUKa METaJUIOB TOOOYHBIX
83 HOI[FPYHHIEE-FPI;/HH) [Tepuoanueckoit bubamoreta LIOK
https://m.eds00.ru/610d7431
CHCTEMBbI XUMHUECKHX 3JIEMEHTOB
84 du3nyeckue U XUMUYECKUE CBOMCTBA XpoMa U Bbubnuorexa LIOK
€ro COeIMHEHHI, UX PUMEHEHHE https://m.edso0.ru/9911bef3
BaxHelime coeIMHEHNST MapraHLa.
85 [Tepmanranar KaJ):I[I/IH ero OKIfCIII/HI“leHI)HI)Ie bubamorera LIOK
5 ’ https://m.eds00.ru/039d69c8
CBOIiCTBa
dusnyeckre 1 XUMHYECKHUE CBOICTBA JKee3a
86 u ero coeauHeHni. [TomydeHne u npuMeHeHHe bubamoreia LIOK
https://m.edsoo.ru/1b7f8741
CIIABOB XeJe3a
87 du3ndeckue 1 XUMUYSCKUE CBOMCTBA MEIH U Bu6mmoreka IJOK
e€ COeIMHEeHNH, NX TIPUMEHEHHE https://m.edsoo.ru/2bc0f954
duznueckre 1 XUMUYECKHE CBOMCTBA LIMHKA U
88 €ro COCJIMHECHUN, UX IPUMEHEHHUE. ) bubmorexa [IOK
’ https://m.edsoo.ru/b1f2beal
' apoKCOKOMITIEKCHI LIMHKA
89 [Ipaktrnyeckas padota Ne 8. Pemenue Bbubmuoreka LIOK
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IKCIIEPUMEHTATBLHBIX 33]1a4 110 TeMe
"MeTasutbl TOOOYHBIX ITOATPYIIT"

https://m.edsoo.ru/a6e352ea

90 Pemenue 3amau pa3iuyHbIX THIIOB 1 bubmiorexa IOK
https://m.edsoo.ru/a8b83d83
91 O06o00muieHne 1 cucTeMaTU3alus U3y4YeHHOTO 1 Bubmuorexa LJOK
Marepuaia mo teme "Meramisr" https://m.edsoo.ru/e91fe975
" " bubnnoreka [JOK
92 KonTtponbnas padota o teme "MeTtaist 1 https://m.eds00.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM padoThI, 1 Bubmuorexa LJOK
KOPPEKIHs OIIHO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUH YCTOHYMBOTO
94 Pa3BUTHS YEIOBEUYECTBA. HOH};{TI/IG 0 HayYHBIX 1 bubamorera LIOK
https://m.edso00.ru/080fe1f0
METOJIaX MCCIIEZIOBAHMUS BEIIECTB
Hay4Hbie npUHIMITEI OpTaHU3aIuN
95 xm};nqecxolrjo ngomBoicma. HIIIJOMLIHIJ'IGHHLIG 1 Bubmiorexa LIOK
. https://m.edsoo.ru/2e45a44f
CHOCOOBI MOTyYEHHSI BXKHEHIINX BEIIECTB
96 XHUMHYecKoe 3arps3HeHNE OKPYKaIoIIei 1 bubmmorexa [IOK
CpPeIbl M €T0 MOCTIEICTBHS https://m.edso0.ru/9f11bf51
97 XuMHUs ¥ 310pOBbe uesoBeka. JIekapcTBEHHbIE 1 Bubmuorexa [JOK
cpencTBa https://m.edsoo.ru/a6552721
98 Xumus nuiy. Ponk xuMuu B o0ecrieueHuu 1 bubmoreka IIOK
NHIIEBOH 0E30MaCHOCTH https://m.edsoo.ru/1f7b5hd2
99 KocMmerndaeckue u mapghroMepHbIe CpeIcTBa. 1 Bbubnuorexa LIOK
BoIToBast XumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTEINLCTBE. BaxkHeiline
100 CTpOI/ITeJ'IBHpBIe Y KOHCTPYKIIMOHHBIE 1 bubamorerca LIOK
https://m.eds00.ru/61e69003
MaTepHuabl
XWMHS B CENBCKOM X03s1iicTBe. Opranndeckre Bbubmoreka [JOK
101 1
Y MUHEPAJIbHBIC yI00peHHUS https://m.edsoo.ru/fd39587d
102 CucremaTusaiiyst 1 0000IICHUE 3HAHHUI 110 1 bubnuoreka [IOK
TEMe https://m.edso00.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe obmiectBo «M3aaTenbcTBO

«IIpoceemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






