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MNOSCHUTEJIBHASA 3AIIMCKA
PaGouas mporpamMma mo XMMHUU Ha YpOBHE CpeJHEro o0miero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoii @eneparymy», TpeOoBaHHA
K pe3yJipTaTaM 0CBOoeHUs (heiepaibHoi 00pa3oBaTebHOM MporpaMMebl cpeiHero odmiero oopazosanus(P@OI1
COO), npencraBieHHbix B DenepanbHOM TocyaapcTBeHHOM oOpa3oBarenbHoM ctangapre COO, ¢ yuérom
Konnenmuu npenogaBanusi yuebHoro npeamera «Xumus» B o0pa3zoBaTelbHbIX opraHu3aiusax Poccuiickoit
denepanyn, peaan3yoUX OCHOBHBIE 00pa30BaTeIbHbBIC TPOrPAaMMBbI, U OCHOBHBIX MOJIOKeHHH «CTpaTeruu
pasBuTus Boctiutanus B Poccuiickoit @eneparnuu Ha nepuosa g0 2025 roga» (Pacnopspkenue [IpaButenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).
XuMus Ha ypOBHE YriyOJaEHHOTO U3yYeHHS 3aHUMaEeT BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAy4YHOT O
obpazoBanust  ywammxcsi 10-11  kmaccoB. M3ydyeHume mpeamera, peaqu3yeMoe B - YCIOBHUSX
muddepeHMpoBaHHOTO, MPOGUILHOTO OO0yYeHHMs, TPHU3BAHO OOECHEYUTh O0O0IIe00pa30BaTEIBLHYIO H
OOIIEKYJIBTYPHYIO TIOJATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOMUMYIO ISl ajanTalud WX K OBICTPO
MEHSIOIUMCSI YCJIOBUSIM KU3HHU B COLIMYME, a TaKXKe JUIS MPOJOJDKCHHs] OOY4YeHHS B OpraHH3aIUsaX
poheCCHOHATTLHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM U3 IPUOPUTETHBIX JAUCIUILINH.
B nporpamme nmo XxuMuu HazHa4YeHHE MpeAMETa «XUMUS» MOTy4YaeT MOAPOOHYI0 MHTEPIPETAUIO B
COOTBETCTBUM C OcHoBomnonararoummu nojoxeHusiMu @I'OC COO o B3auM0OOYCIOBIEHHOCTH LEJEH,
COJZIep>KaHusl, pe3yIbTaTOB 00y4YeHUs U TPEOOBAaHUIN K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBUIETENHCTBOM
TOMY SIBJISIFOTCSI CJIETYIOIINE BBITOTHSAEMBIE TPOrPAMMO 110 XUMHUH (DYHKITHH:
¢ uH(pOPMAIMOHHO-METOINYECKas, peanu3alns KOTOpoi oOecrieynBaeT MOMyuYeHUe MPEICTABICHHS O
LeNsiX, COAepX aHUH, OoOIIel cTpareruu OOy4eHHs, BOCIHMTAHUS M Pa3BUTUSA OOYyUYaIOUIUXCS
CpeACTBaMU MpeIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO MPOQUIIS;

® OpraHU3allMOHHO-TUIAHUPYIOWIAsi, KOTOpas  MpelycMaTpuBaeT  OMNpejAeNieHHe:  MPHUHIIUIIOB
CTPYKTYPUPOBAHUS U TIOCIIEAOBATEIFHOCTH M3YYEHHUS! YIeOHOTO MaTepuaya, KOJHMYECTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTepUCTUK; MOIXOAOB K (OPMHPOBAHUIO COJACPKATEIHHONH OCHOBBI
KOHTPOJIS M OIICHKH 00pa30BaTeIbHBIX JTOCTHKEHUN 00YJaIONIMXCs B pAMKaX HTOTOBO aTTeCTalluU
B (hopMe €JMHOT0 rOCy1apCTBEHHOTO HK3aMeHa 10 XUMHUHU.

[Tporpamma jyist yriryOEHHOTO U3YUESHUS] XUMUH:

® YCTaHABJIMBACT MHBAPHMAHTHOE NMpPEIMETHOE COJepXaHUe, 00sA3aTeNIbHOE JUIsl U3YyYeHUs B paMKax
OTIENbHBIX Mpoduiel, mpeaycMaTpuBaeT paclpesielieHue U CTpYKTypUpOBaHHE ero 1o Kjiaccam,
OCHOBHBIM CO/Iep KaTeIbHbIM JTMHUSAM/pa3ienam Kypca;

e aéT MpUMEpHOE paclpeesieHne y4eOHOro BpeMeHH, pEKOMEHYEMOT0 JUIsl U3yYeHHsI OTAETbHBIX
TeM;

e [IpeasaraeT NpUMEPHYIO MOCIEN0BATEIbHOCTh U3yUeHUsl yueOHOro MaTtepuaia ¢ y4€TOM JIOTUKHU
MOCTPOSHHSI Kypca, BHYTPUIIPEIMETHBIX i MEXKIIPEIMETHBIX CBSI3CH;

® aéT METOAMYECKYIO0 HHTEPIPETALMIO [eJIeH U 3a/1a4 U3yueHHs IpeIMeTa Ha YriyOIE€HHOM ypOBHE
C yu4€TOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHETO 00IIero 00pa3oBaHus, CoAepKaTeIbHON
XapaKTePUCTHKH TUIAHHPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOW 00Opa3oBaTEIbHON MPOTpaMMBbI
cpeaHero oo1ero oopazoBaHus (JINYHOCTHBIX, METAIPEAMETHBIX, IPEIMETHBIX ), a TAKXKE C YUETOM
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHBIX JEHCTBUI 00yUaIOLIErocsi M0 OCBOEHUIO COJAEP KAHUS
npeaMera.

[To BceM Ha3BaHHBIM MO3UIMSIM B MpOrpaMMe IO XUMHH MNPEIyCMOTpPEHa MPEEeMCTBEHHOCTh C
o0y4eHHeM XMMHUH Ha YPOBHE OCHOBHOTO 00111eTr0 00pa3oBaHusl. 3a npeieraMu YCTaHOBIEHHOW pOrpaMMoi
M0 XMMHMH 0053aTedbHON (MHBApHMAHTHOM) COCTAaBJISIOUIEH cojep:kaHusi ydeOHOro mpenmMera «XUMHs»
ocTaércss BO3MOXHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBISIONIEH, KOTOpas JOJDKHA OIpPEeNsAThCS B
COOTBETCTBHUH C HaIlPaBJIEHHEM KOHKPETHOTO TPpoduis 00ydeHusl.

B cootBercTBUM ¢ KOoHIeNTYaIbHBIMU MTONoKeHUsIME PI'OC COO 0 Ha3HAYEHUU NPEeIMETOB 6a30BOTO
U yriayon€HHOro ypoBHEH B cucteme AuddepeHIrpoOBaHHOTO OOYyYEeHHsI Ha YPOBHE CpEIHEro OO0IIero
00pa3oBaHMs XUMHUSI Ha YPOBHE YIIIyOJEHHOTO M3y4eHMs HAIpaBICH Ha PEan3aluio MPEEMCTBEHHOCTH C
MOCJEAYIOIUM 3TalloM TOJY4YeHHs] XUMHUYECKOro oOpa3oBaHUSI B paMKaX U3YYEHHS CHEIHabHbBIX



€CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JAUCLUUIUIMH B By3aX M OPTaHU3ALUAX CPEAHEr0 Mpo(ecCHOHAIBHOTO
obpazoBanus. B 3Tol cBs3M u3ydyeHue mnpeamera «XHUMHA» OPUEHTHPOBAHO IPEHMYILECTBEHHO Ha
pacupenie M yriyOJleHHe TEeOPEeTHYECKOW M TMPAKTHYECKOW MOATOTOBKM OOYYAIOMIMXCS, BBIOPABIIMX
ornpeesIEHHbIN NPOoPUIIbL 00y4YeHUs], B TOM YUCIIE C IEPCIIEKTUBOM MOCIIEIYIOEro MOJIy4YeHUs] XUMHUECKOTO
o0pa3oBaHMsl B OpraHu3alisax npogeccuoHansHoro obpasoBanusi. Hapsigy ¢ 3TuM, B cBeTe TpeOOBaHMIA
OI'OC COO k mmaHupyeMbIM pe3yJibTaTaM OCBOSHUS deiepaibHONH 00pa30BaTeIbHOM MPOrPaMMBbl CPETHETO
ob1iero o0Opa3oBaHus U3ydeHHE MpeaMeTa «XUMHUS» OPUEHTHPOBAHO TAK)KE HA PEHICHUE 3a7a4 BOCIIUTAHHS
U COLMAIBHOIO pa3BUTHS OOydaroluxcs, Ha (OPMHUPOBAHUE y HUX OOLIEMHTEIUICKTYaJIbHBIX YMEHU,
YMEHUH palyoOHANIM3alUMU Y4eOHOrOo TpyZJa U OOOOIIEHHBIX CHOCOOOB JIEATENBHOCTH, HMEIOIINX
MEXIUCLUIUTMHAPHBIHN, HaIPEIMETHBIN XapakTep.

CocraBisromuMu npeaMera «XuMUs» Ha YPOBHE YIIyOJIEHHOTO M3Y4EHUS SIBISIFOTCA YTIyOJIEHHBIE
Kypcbl — «Opranndeckast xumusi» u «OOmiast 1 Heopranuueckass xumus». [Ipu onpenesneHn NoaX010B K
0TOOpY U CTPYKTYPHOH OpraHu3aluy COEPKaHUs ITUX KyPCOB B IIPOrpaMMe 110 XUMHUHU 32 OCHOBY IPUHSATHI
nonoxerus PI'OC COO o paznuuusax 6a30BOro M yriryoJaéHHOIO YpOBHEH U3ydeHus MpeaMeTa.

OcHoBy conepxkanusi KypcoB «Opranuueckass xumusi» U «OOmas W HEOpraHWYECKas XUMUSD)
COCTaBJISICT COBOKYIHOCTb IPEAMETHBIX 3HAHUM M yMEHHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO M3y4YEHMS
npeaMera. JTa CUCTEMa 3HAaHUM IOJYy4aeT OINpeAeiEHHOE TEOPETUYECKOE OMOJIHEHUE, I103BOJISIONIEE
OCO3HaHHO OCBOMTbH CYILIECTBEHHO OoybIIMi 00BEM (pakTosNOrnyeckoro marepuana. Tak, Ha yriyOiaEHHOM
YpOBHE HU3YYEHHUs IpeAMeTa obecreyeHa BO3MOXKHOCTb 3HAUMTEJIBHOIO YBEIMYEHUs 00bEMa 3HAHUU O
XMMUYECKHX 3JI€MEHTaX U CBOMCTBAX UX COEJAMHEHHUH Ha OCHOBE pacIIMpPEeHUs U YIiyOJIeHuUs MpeICTaBIeHUH
O CTPOEHHUH BEILIECTBA, XUMUUECKON CBSI3U M 3aKOHOMEPHOCTSX MPOTEKaHUs PEaKLMi, pacCMaTpUBAEMbIX C
TOYKHM 3pEHHMs] XUMHUYECKOM KHHETUKH U TEepMOJUHAMUKH. V3yueHue MepHoAMYecKoro 3aKkoHa U
[lepuoanueckoi cucTeMbl XUMUUYECKUX AJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX
NPEJCTAaBICHUAX O CTPOEHHM aToOMa. XUMHUECKasi CBSA3b OOBACHAETCA C TOUKHM 3PEHUS HYHEPreTHUECKUX
W3MEHEHUH Npu €€ 00pa30BaHMU U pa3pylIEHUH, & TAKKE C TOYKU 3PEHHUS MEXAaHU3MOB €€ 00pa3oBaHMS.
W3yuenne TUNOB peakuuid JomnonHsercs (OPMUPOBAHMEM NPEACTABICHUNH 00 3IEKTPOXUMHUECKUX
mpoleccax M 53JeKTPOJIM3€ pacIiylaBOB U PAcTBOPOB BewlecTB. B Kypce opraHudeckoid XUMHHU TpU
pPaccCMOTPEHMH PEAKLUMOHHOW CIOCOOHOCTH COEIMHEHUH ynensercss oco0oe BHMMaHHE BOIpocaM 00
ANEKTPOHHBIX 3 PeKTax, 0 B3aMMHOM BIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX PEeaKIHii.

Ocoboe 3HaueHue UMeeT TO, UTO Ha COJIEpkKAHUE KypCOB XUMHUH YIIyOJIEHHOTO YPOBHS U3YUESHUS JUIS
KJIACCOB OMpEeNIEHHOr0 Npoduiis (TIaBHEIM 00pa30M Ha UX CTPYKTYpPY U XapakTep JOMOJHEHUN K o0mien
cucTeMe MpeJIMETHBIX 3HAHMUN) OKa3bIBAIOT BIMSHUE CMEXHbIE MpeaMeThl. Tak, HampuMep, B COJlepKaHUU
IpeaMeTa JJis KI1acCoB XMMUKO-(QHU3NYecKoro mpoQuiis 00JbIIoe 3HaUeHHE OyIyT UMETh 3JIEMEHTHI y4eOHOTO
MaTepuaia o odmei xumun. [Ipu n3yueHnn npeamera B JaHHOM Cllyyae akLeHT Oy/eT c/ieslaH Ha OOLHOCTb
METOJIOB TO3HaHMsI, OOIIHOCTh 3aKOHOB U TEOPHIl B XMMHUHU U B (U3HMKE: aTOMHO-MOJEKYJspHas TEOPHs
(MosiekynsipHass Teopusi B (PU3UKE), 3aKOHBI COXPAHEHHS MACChl W SHEPIHM, 3aKOHBI TEPMOAMHAMHKH,
ANIEKTPOJIN3A, IPEICTABICHHS O CTPOCHUH BEUIECTB U JIPYToe.

B To e Bpems B cojep)kaHUM NpeaMeTa Ui KIAacCOB XUMHUKO-OMOJIOTHUECKOro Mpouiis 00BN
yIETbHBIN Bec Oy/ieT UMETh OpraHryeckas XuMus. B 3ToM ciydae rnpenocTaBisieTcsi BO3MOKHOCTD JUIsl OoJiee
0OCTOSITENTFHOTO PACCMOTPEHUSI XUMUUYECKOW OpraHu3alMy KIETKH KaK OMOJIOTHYECKOM CUCTEMBI, B COCTaB
KOTOpO BXOJAT, K MpUMEpPY, TaKue CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JHMMIHIbI, OEJIKH, YTJIEBOJBI,
HYKJIEMHOBBIE KHUCIOTHI U Apyrue. IIpu 3ToM 3HaHMA O COCTaBE M CBOMCTBaX IPEICTaBUTENIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEUIECTB CIIY)KaT OCHOBOM MAJii M3y4EHHUsS CYIIHOCTH MPOIECCOB (POTOCHHTE3A,
JbIXaHUS, TAILEBAPEHHUS.

B mnnane ¢opmupoBaHHMs OCHOB HAy4yHOTO MHPOBO33PEHMS, OCBOEHHUS OOIIEHAy4YHBIX METOJIOB
IIO3HAHUS U OMNbITAa INPAKTUYECKOTO0 NPUMEHEHUs HAy4YHBIX 3HAHMM H3ydeHUEe npeamera «XUMHs» Ha
yri1yOJI€HHOM ypPOBHE OCHOBAHO Ha MEKIIPEMETHBIX CBA3SIX C yUCOHBIMU MPEAMETaMH, BXOISAIIMMHU B COCTAB
npeaMeTHeIX obnacteil «EcTecTBeHHO-HAay4HBIE MpenMeTh», «Martematuka u uHpopmaTukay u «Pycckuii
A3BIK U JIUTEpATypar.

[Ipu u3ydyenum ydeOHOro mpenMeTra «XUMHsS» Ha YrIIyOJIEHHOM YPOBHE TaKKe, Kak Ha YpPOBHE
OCHOBHOTO M CPEIHEro o01iero oopa3oBanus (Ha 0a30BOM ypOBHE), 3a7a4ei MEePBOCTENEHHON 3HAYMMOCTH



ABIsieTCA (POPMHUPOBAHNE OCHOB HAYKH XMMHUHU KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMUS, MPAKTHUYECKON
JESTeIbHOCTH 4YEJIOBEKa M OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. Pemienue 3Toil 3amaunm Ha
yrIyONE€HHOM YpOBHE M3YUCHHUS IPEAMETa MPEAIOJIaraeT peain3aluio TaKuX IeJIeH, Kak:

(dhopMHUpOBaHHE TPEACTABICHUI: O MaTEPUAIBHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTIX |
[M03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK M €€ BEAYIIEH
poJIi B 00ECTICUCHUH YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTUUECKOM,
SHEPTreTUYECKON U MUIIEBOM 0€30MMaCHOCTH, B PA3BUTUM MEIMLIUHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HCTOYHMKOB OJHEPrud, B OOECIICUEHWH PAIMOHAIBHOTO MPHUPOJONOIL30BaHUS, B
(hOpMUPOBAaHHH MHUPOBO33PEHUS M OOIIEH KyJIbTyphbl 4YEJNOBEKa, a TaKXKe HKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IMIPUPOTHOM Cpeie;

OCBOCHHE CUCTEMbI 3HAHUH, JIEKAIHUX B OCHOBE XMMUYECKON COCTABIIAIOLIEH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpa: (QYHIAMEHTAIBHBIX TIOHSATUH, 3aKOHOB W TEOPHHA XHMHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHMM BEIIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-MOJEKYJISIPHOM,
HAJIMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX W KUHETUYECKHMX 3aKOHOMEPHOCTAX MPOTECKAHUS
XUMHUYECKUX PEAKIUi, O XHMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMaX, 00 00mux
HAYYHBIX OIPUHIHUIIAX XUMHYECKOTO MPOU3BOJCTBA;

dbopMupoBaHre y OOy4yaroOUIMXCS OCO3HAHHOTO MOHMMAHHS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU I OOBSCHEHMs KIFOUYEBBIX HMJICH W MPOOJEM COBPEMEHHOM XUMHH, IS
OOBSICHEHUS W TPOTHO3HPOBAHMS SBJICHHM, WMEIONUX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHHs MPOOJIeM, CBS3aHHBIX ¢ XMMHEH, MPOTHO3MPOBAHUS, aHAIU3a W OIICHKU C
MO3UIHMKA  JKOJOTMYECKOW Oe30IacHOCTH  TOCIEACTBUH  OBITOBOW H  IPOM3BOJICTBEHHOM
JEATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C XMMHUYECKUMM IPOU3BOACTBOM, HCIIOJIb30BAHUEM U
nepepaboTKOM BEIIECTB;

yriayOieHne MpeICcTaBlIeHU O HayYHBIX METOJaX MO3HAHUS, HEOOXOAMMBIX ISl MPUOOPETEHUS
YMEHHI OpUEHTUPOBATHCS B MUPE BELIECTB U OOBSICHEHUS! XUMUYECKUX SIBICHUHN, UMEIOIIUX MECTO
B MPUPO/IE, B MPAKTUYECKOUN JAEATEIbHOCTH U MOBCETHEBHOW KU3HU.

B mutane peanuzanuu nepBooOvYepEHBIX BOCIUTATEIBHBIX U Pa3BUBAIONINX (DYHKITUI 1IETOCTHOW CHCTEMBbI
cpenHero o61mero oOpa3oBaHUsS NPU M3YYEHUU TpeaMera «XuMus» Ha yriyOJ€HHOM YPOBHE 0COO0YIO
aKTyaJlbHOCTh NMIPUOOPETAIOT TaKKe IENU U 3a]a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBICHUW TIPHUPOIBI, YBAKEHHUS K TIPOLECCY
TBOPYECTBa B o0acTu TCOPCTUUCCKHUX W MNPUKITATHBIX I/ICCJ'IGI[OBaHI/Iﬁ B XHMMHHU, Q)OpMHpOBaHI/Ie
MHUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBALMK K OOYYEHUI0O U T[IO3HAHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHHUs OOIIEYEIOBEUECKUX ICHHOCTEH;

pa3BUTHE T[I03HABATEJIbHBIX MHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH
oOyyaromuxcs, (OpMUpOBaHME y HHMX CO3HATEJBHOTO OTHOIIEHUS K C€aMOOOpa3oBaHUIO U
HENpPEephIBHOMY OOpa30BaHHUIO KAaK YCIOBHIO YCHEIIHOW MNpodecCHOHaIbHOW MU OOIIEeCTBEHHON
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3/I0POBBIO U TMOTPEOHOCTH B 3/10POBOM
o0pase K13HH;

(dbopMHpOBaHHE YMEHUH U HaBBIKOB Pa3yMHOTO NMPHUPOJIONOIb30BAHUS, PA3BUTHE 3KOJIOIMUYECKON
KYJIbTYpbI, IPUOOPETEHHE ObITA OOIIECTBEHHO-TIOIE3HONW IKOJIOTMUECKO 1eATENbHOCTH.

O011ee yncno YacoB, MPEAYCMOTPEHHBIX /ISl U3yYeHUs XMMUU Ha YIIyOJIEeHHOM YPOBHE CPEIHEro oOIiero
oOpasoBanusi, coctasinser 204 yacos: B 10 kinacce — 102 vaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3
yaca B HEJICIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHNYeCcKOl XUMHH.

[Ipenmer W 3HaUYeHUE OPraHMYECKOW XHMUH, MPEICTaBICHHE O MHOTOOOpa3Wu OPTraHUYECKUX
COCTUHEHU.



DJNEeKTPOHHOE CTPOEHHE aTOMa YIJepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOsHUS. BajeHTHBIE
BO3MOYKHOCTH aTOMa yriepoja. XMMHUYECKasi CBsI3b B OPraHMYECKMX COCIMHEHMSIX. THUIbl rHOpuau3aluu
aTOMHBIX opOuTaineil yriepona. MexaHu3Mbl 00pa30BaHHUS KOBAICHTHOU CBs3W (OOMEHHBIH M JIOHOPHO-
aKIENTOPHBIN). TUIIBI TepeKphIBAaHUS aTOMHBIX OpOUTaseH, - U m-cBsA3u. OauHapHAas, TBOWHAS M TPOWHAs
cBs13b. CriocoObl pa3pbiBa CBsA3EH B MOJIEKyJaxX OpraHmveckux BemiecTB. [loHsTHE 0 CBOOOIHOM pajuKaie,
HYyKJIeopuiIe U dIEKTpoduIe.

Teopust crpoenust opranudeckux coeauHeHuil A.M. ByriepoBa M COBpeMEHHBIE INPEACTABICHUS O
CTPYKTYyp€ MOJEKYyJ. 3HAuY€HHE TEOPUHM CTPOCHMS OpPraHUYEeCKHX COEAMHEHHH. MONeKynsapHble U
cTpykrypHbie (popmynbl. CTpyKTypHbIE (QOPMYINBI pa3IUYHBIX BUAOB: pa3BEPHYTas, COKpalIEHHas,
ckesieTHast. M3omepus. Bunabl mzomepuu: CTpyKTypHasi, IPOCTPAaHCTBEHHas. OJEKTPOHHBbIE 3(QeKThl B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHUHN (MHAYKTUBHBINA 1 Me30MEpHBIN (PEKThI).

IIpencraBnenue o kiaccuuKaluu opraHudeckux BemiecTB. [loHATHe o (yHKUMOHAIBHOM TpymIe.
T'omouorust. Fomonoruyeckue psipl. CucteMaTHYecKkass HOMEHKIaTypa opranndeckux coenunenuii (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUS OTAEIbHBIX PEACTABUTEIICH.

OcobeHHOCTH W KJIAacCUUKAIMS OpPraHUYeCKuX peakuuid. OKUCINUTENbHO-BOCCTAHOBUTEIHHBIC
peaKuuy B OPraHUYECKON XUMUH.

DKcIepUMEHTAIbHBIE METOABI W3YUEHHs BEIIECTB M MX INPEBpAIICHUI: 03HAKOMJICHHE ¢ 00pa3maMu
OpPraHMYECKUX BEUIECTB U MaTEpHAIaMHU HA UX OCHOBE, OIIBITHI 110 IIPEBPAILEHNIO OPrAHUYECKUX BELIECTB IIPU
HarpeBaHuu (IUIaBjieHUE, OOYIJIMBAaHME U TOPEHHUE), KOHCTPYHPOBAHHME MOJENIEH MOJIEKYJ OPraHMYECKUX
BELIECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonoruueckuit paj ajkaHoB, o0ast popmyiia, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE
¥ POCTPAHCTBEHHOE CTPOEHHE MOJEKYN aIKaHOB, SP>-THOPHMAM3AINS aTOMHBIX OpOHMTalell yriepona, o-
CBsA3b. PU3HYECKUE CBONWCTBA AJIKAHOB.

XUMUYECKHE CBOICTBA aIKaHOB: PEAKIMH 3aMELICHUS], U30MEpU3alluY, IeTHIPUPOBAHUS, IUKIN3aLUY,
NIMPOJIN3a, KpeKUHra, ropeHus. lIpeacrasnenne o MexaHu3Me peakiMi paiuKaJIbHOTO 3aMEIECHNUS.

Haxoxnaenue B mpupoae. CriocoOb! MoTydyeHus: ¥ IPUMEHEHHNE aJIKaHOB.

[Muknoankansl. O61mas ¢popmyna, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (LIMKJIONPONAH, IUKIO0yTaH) M OOBIYHBIX (LIMKJIONEHTAH, LIMKJIOTE€KCAaH) LMKIIOAJIKaHOB.
CriocoObl mostyyeHus 1 IPUMEHEHNE [IUKII0ATKAHOB.

Ankensl. ['omonoruueckuii psin ankeHoB, oOmas (opmyia, HOMEHKJIATypa. OJIEKTPOHHOE W
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKeHOB, SP?-rHOPHIM3AKs aTOMHBIX opOuTaseil yriepoaa, 6- U -
cBs3u. CTpykTypHass U reomeTpuueckas (muc-TpaHc-) wuzomepus. Dusmueckue CBOWCTBAa aJIKEHOB.
XVWMHYECKHE CBOMCTBA: PEAKIMM IPUCOCIAMHEHUS, 3aMEUICHMS B O-IIOJIOKEHUE IPU JBOWHOW CBS3H,
nonumepusanmn U okucieHus. lIpaBuno MapkoBHukoBa. KadecTBeHHBIE peakiuu Ha JIBOWHYHKO CBS3b.
CriocoOblI mosTyyeHHs 1 IPUMEHEHHUE aJIKEHOB.

Ankaguensl. Knaccudukanust ankaaneHoOB (CONPsDKEHHBIC, W30IMPOBAHHBIC, KYMYIUPOBAHHDLE).
Oco0eHHOCTH DIEKTPOHHOTO CTPOCHUS M XHUMHUYECKUX CBOWCTB COMPSDKEHHBIX AuWeHOB, 1,2- u 1,4-
npucoeanHenue. [lonmumepusanus conpsuk€HHBIX AUeHOB. CriocoObl OMyYeHUs M IPUMEHEHHE aJIKaeHOB.

Ankusbl. ['oMonoruueckuil psa ankuHoB, oomas popmyiia, HOMEHKIIATYpa U U30MepHsL. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AaJIKMHOB, SP-THOpHAM3alMs aTOMHBIX opOuTaneil yriepoja.
@u3nyecKkue CBOMCTBA AaJKWHOB. XHMMHUYECKHME CBOMCTBA: pEAaKLHUM IPUCOEAMHEHUS, NUMEpU3alUU U
TpUMepu3aluy, OoKuciaeHus. KucioTHele CBONCTBAa aJIKMHOB, HMEIOIIMX KOHLIEBYIO TPOWHYIO CBS3b.
KavecTBeHHBIE peakIiui Ha TPOWHYIO CBA3b. CIIOCOOBI MONTyUYeHHs U TPUMEHEHNE aJIKUHOB.

Apomartudeckue yriaeBoaopoasl (apeHsl). [‘omomoruueckuil psix  apeHoB, oOwmwas Qopmyna,
HOMEHKJIATypa ¥ U30MepHs. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIbI OeH3oa. duznyeckue
CBOWCTBa apeHOB. XMMHUYECKUE CBOMCTBA OCH30J7a M €ro TOMOJIOIOB: PEAKIMH 3aMELICHHUs B OEH30JIbHOM
KOJIbLIE M YIJIEBOJOPOIHOM paJMKalle, peakluH MPUCOCTUHEHUS, OKHCICHHE TOMOJIOTOB OeH30Ia.
IIpencraBnenue 00 OpPUEHTHPYIOLIEM AEHCTBUY 3aMeCTUTENEH B OEH30IbHOM KOJIbLIE HA IPUMEPE ANKHIIbHBIX
panuKaioB, KapOOKCHUIbHOM, TMAPOKCUIBHON, aMMHO- U HUTPOTPYIIIBI, aTOMOB TajoreHoB. OcoOeHHOCTH



XMMHUYECKHX CBOMCTB ctupoia. Ilomumepuszamust crupona. CrocoObl TOMy4eHUS U TPUMEHEHUE
apoOMaTHYECKUX YIJIEBOJOPOJIOB.

[Tpuponusiii ra3. Ilomyrueie HedTsHBIE Ta3bl. HedTh n e€ mpoucxoxnenue. KameHHbIH yroias u
MPOAYKTHI ero mnepepaboTku. CnocoObl TepepabOTKH HEPTH: TEPEroHKa, KPEeKUHT (TEpMUUYECKHM,
KaTaIMTUYeCKUi), pupopMHuHr, nHuposnn3. Ilpoaykrel mnepepaboTku HePTH, WX NPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHUE TalIOTeHIIPOU3BOIHBIX YIJIEBOAOPOJOB. Peakuuu 3aMenieHus] rajoreHa Ha
TUJIPOKCOTPYIILY, HUTPOIpYIILY, IUAHOTPYIIy, aMUHOTpyIIly. J(elicTBUE Ha raJIoreHIIpOrU3BOIHbIE BOJHOTO
U CIIUPTOBOIO pacTtBopa miénouu. B3ammoseiicTBue AuraioreHaJkaHOB ¢ MarHueM U UUHKOM. [loHsTHE O
METAJJIOOPTaHUYECKUX COEIMHEHUsAX. lcnosp30BaHuE TaJOreHIpPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY,
TEXHHUKE U NIPU CUHTE3€ OPraHUYEeCKUX BEIECTB.

DKcrepuMEHTAIbHBIE METO/Ibl U3YyUEHMSI BELLIECTB U UX MPEBPAILEHUI: U3yuyeHUEe PU3NYECKUX CBOMCTB
yIJI€BOJIOPOAOB  (PAacTBOPUMOCTh), KadeCTBEHHBIX pEaKIMi  YIIEeBOJAOPOJOB  PA3JIMYHBIX  KJIACCOB
(obecuBeurnBaHNE OPOMHOM WJIM MOJIHOM BOJIbI, pacTBOpa MEpMaHIraHaTa Kajus, B3aUMOJICHCTBUE alleTUIeHa
C aMMHa4yHbBIM pacTBOpoM okcuna cepedpa(l)), kadecTBeHHOe OOHapyKeHUE yriepoia W BOAOpOAa B
OpPraHMYECKUX BEILIECTBaX, MOJYyYEHHE ATHJIEHA U M3YUYEHUE €ro CBOMICTB, O3HAKOMIIEHUE C KOJUIEKLHSIMU
«Hedptp» u «Yromp», c¢ oOpa3uamu I1acTMacc, KaydyKOB M PE3HHBI, MOJEIHPOBAHUE MOJEKYII
YIJIEBOIOPOAOB U T'aJIOT€HIIPOU3BOHBIX YITIEBOIOPOIOB.

Kucnopoacoaepxainye oprannyeckne coeinHeHusl.

[IpenenbHble ogHOaTOMHBIE crnUpThl. CTpoeHHE MOJEKYN (Ha IpUMEpEe MeETaHoja U 3TaHoJIa).
I'omonoruueckuii psig, odmas hopmyia, U3o0MepHsi, HOMEHKIIaTypa U Kiaccuduxaius. Pu3ndeckue CBocTBa
IIpeeIbHbIX OJHOATOMHBIX CIHUPTOB. BomOpoAHBIE CBSI3U MEXAY MOJEKYJaMU CIHUPTOB. XUMHUYECKHE
CBOWCTBA: pEaKIMU 3aMEIIeHMs, JerujpaTalii, OKUCIECHHUS, B3aUMOJICHCTBHE C OpPraHMYEeCKUMHU U
HEOpraHMYecKUMHU KucinoTamu. KauecTBeHHasi peakiysi Ha OJAHOATOMHbIE CHUPTHI. JlelicTBHe 3TaHoNa U
METaHOJIa Ha OpraHu3M yesoBeka. CrocoObl MOTyYeHHs U MPUMEHEHUE OJJHOATOMHBIX CIIMPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa 1 u3oMepusi. OCOOEHHOCTH (PU3NYECKUX U XUMUYECKUX CBOMCTB.

MHoroaToMHble CHUPTHl — ATUJICHIVIMKONb M TaunepuH. dusznyeckne M XUMHUYECKHE CBOMCTBA:
peaxkiuu 3aMelleHus, B3auMOJCHCTBIE C OpraHM4YEeCKMMH UM HEOPTraHMYECKUMH KUCJIOTaMH, KauyeCTBEHHAsI
peakiys Ha MHOroaTOMHbIe cnupThl. [IpencTaBneHne o MexaHu3Me peakluuil HyKJIeo(QUIbHOTO 3aMeIIeHus.
JleiicTBue Ha opranu3M uesioBeka. CriocoObl MOTyUYeHHs U IPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

®enoi. CTpoeHue MOJIEKyJIbl, B3aMMHOE BIMSIHUE THAPOKCOIPYIIIBI M OEH30IbHOTO 11pa. Pusndeckue
cBoiictBa ¢enoma. OcoOEHHOCTH XMMHYECKHUX CBOMCTB ¢eHoma. KauecTBeHHbIE peakiuu Ha (HEHOI.
Tokcuunocts (heHona. CriocoObl nostyueHus ¥ npuMeHenue gpenona. deHonagopmanbaeruiHas cMoa.

KapOoHusbHble COETUHEHNS — albAETHIbl M KETOHBI. DJIEKTPOHHOE CTPOCHHUE KapOOHUIBHON TPYIIIIHI.
I'omosoruueckue psasl aabAETHI0B U KETOHOB, 00mIast ¢popmysa, ©3o0Mepus 1 HOMEHKIarypa. dusndeckue
CBOMCTBA aNbJETUI0B U KETOHOB. XMMUYECKHE CBOMCTBA allbJETUIOB U KETOHOB: PEaKLUu MPUCOEANHEHHUS.
OxucrieHue aabAeru/IoB, KaueCTBEHHbIE PEeaKIMM Ha anpJeruabl. CrnocoObl MONyYeHHs U MPHUMEHEHHE
aJIbJIETHJI0B U KETOHOB.

OnHOOCHOBHBIE TpesebHble KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS MOJIEKYN KapOOHOBBIX
kucnoT. M3omepuss u HOoMeHKJaTypa. du3nueckue CBONCTBA OJHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX
KHUCIIOT. BoopoiHbie CBS3M MEXy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XUMUYECKHE CBOMCTBA: KUCIOTHbIE
CBOMCTBA, peakIus dTepuuKaIiii, peakiiuy C y9acTUEM yTIeBOI0POIHOTO paarkana. OCOOEHHOCTH CBOWCTB
MypaBbHHOM KHCIOTHL. [IoHATHE O MPOU3BOAHBIX KApOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHoroobpasue
KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENPENENbHBIX M apoOMaTHYEeCKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT, THAPOKCHKAPOOHOBBIX KHCIOT. IIpencraBuTenn BHICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBasi, MAJIbMUTUHOBAS, OJECHUHOBAS, JIUHONE8As, NUHONEH08as KUCIOThL. CrocoObl MONydyeHUus u
IpUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxasie a3¢upsl. ['oMonorudeckuii psia, odmas popmysa, u3oMepusi © HOMEHKIIaTypa. Ou3ndecKkue u
XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIION U LIEIOYHOU cpefe.



Kupel. Ctpoenue, puznueckue U XMMHUYECKHE CBOWCTBA YXKUPOB: THAPOJIM3 B KUCION W IIEIOYHOU
cpeae. OcoOEHHOCTH CBOWCTB HPOB, COAEPXKALIMX OCTATKU HENPEIENbHBIX KUPHBIX KUCIOT. XKupbl B
IIPUPOJIE.

MBpu1d KaK coii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmas xapakTepucTuka yriaeBojnoB. Knaccudukarus yrieBogoB (MOHO-, JU- W TOJIACAXapHUIBI).
MoHocaxapuabpl: IJI0K03a, (pyKTo3a, rajakrosa, pubo3za, ae3okcupubosza. dusnyeckue CBOWCTBA U
HaxoxaeHue B npupoje. PoTocuHTe3. XMMUYECKUE CBOMCTBA INIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U
aJIbJIETUHOM IpyIIl, CIUPTOBOE M MOJIOUHOKHCIOe OpoxeHue. [IpuMeHeHue IIIOKOo3bl, €€ 3HaYeHHE B
KU3HENEATEIIBHOCTU opraHusma. Jlucaxapuabl: caxapo3a, MajapTO3a M JIaKTO3a. BoccraHaBiuBaromue u
HEBOCCTAaHABIMBAOIME Aucaxapuabl. I'maponns aucaxapunosB. HaxoxneHue B npHUpole M IPUMEHEHUE.
[Tonucaxapuapl: Kpaxmals, INIMKOTeH W Lemnoio3a. CTpoeHue MakpoMOJIEKyJd Kpaxmalla, INIMKOI€Ha U
Leuno103pl. PU3ndeckre CBOMCTBA Kpaxmalla M LEJUII0I03bl. XMMUYECKHE CBOMCTBA KpaxMaja: TUIpPOJIN3,
Ka4eCTBEHHAs] PEaKmHs C HOJAO0M. XUMHUYECKHE CBOWCTBA IIEJUIIOJIO3BI: THIAPOJIU3, TONy4eHHEe S(PUPOB
1eJIro103bl. IToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TaTHBIN MIENK).

DKCliepUMEHTAJIbHBIE METO/Ibl M3YyYEHHUS BEIIECTB U UX IMPEBPALLEHUI: pacTBOPUMOCTb Pa3IMYHbIX
CIIMPTOB B BOJE, B3aUMOJECHCTBUE 3TAHOJIA C HAaTPUEM, OKHCIIEHHE JTWJIOBOIO CIHMpPTa B ajbAETUi Ha
packaji€HHOM MEJHOW IPOBOJIOKE, OKHUCIEHHWE JTWUJIOBOIO CIHUPTa JAUXPOMATOM Kajaus (BO3MOYKHO
UCIOJb30BAaHUE  BHUIEOMATEpUANIOB), KAYECTBEHHBbIE pPEAaKUMU Ha  aiubAeruipl (C  TUIAPOKCHIIOM
muammuHcepeopa(l) u runpoxcunom menu(ll)), peakuus rmuuepuna ¢ rugpokcugom meau(ll), xumuyeckue
CBOICTBAa pacTBOpa YKCYCHO# KHCJOTBI, B3aUMOJCHCTBHE pacTBOpa IIIOK03bl ¢ ruapokcugom meau(ll),
B3aMMOJICHCTBHE KpaxMaya ¢ HOJIOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 33a7a4 1o TeMaM «CrupThl 1 PEeHOITBI»,
«Kap6oHoBble kuCI0ThI. CI0XKHBIE 3UPBD».

A3oTcoaepxaliue OpraHu4ecKkue coeJHHEeHus.

AMHUHBI — OpraHu4eckue Ipou3BOAHbIe amMuaka. Knaccupukanus amMuHOB: anudaTHyecKue |
apoMaTHyYecKue; MepBUYHBIE, BTOPUUHbIE U TpeTUuyHble. CTpoeHHe MoJieKyll, obmas Gopmyia, U30MepHs,
HOMEHKJaTypa U (u3uyeckre CBOHCTBA. XHMMHYECKOE CBONCTBA anu(aTHYECKUX aMHHOB: OCHOBHBIE
CBOMCTBA, aJKUIMPOBAaHUE, B3aUMOJACHCTBHE TMEPBUYHBIX aMHUHOB C a30THcTON kucioroil. Conn
QJIKWJIAMMOHMUS.

AHWINH — Mpe/CTaBUTENIb aMUHOB apoMarudeckoro psiga. CTtpoeHue aHwiIMHA. B3anuMHoe BiusiHuE
TPy aTOMOB B MOJIeKyJe aHMIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHMIMHA. KauecTBeHHbBIE peakIuu
Ha aHWIMH. CrnocoObl TOJy4YeHHs U NpPUMEHEHHE ainudaTHueckux amuHOB. l[lodydeHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenknarypa u usomepusi. OTaenpHble NMPEACTaBUTENN 0-aMUHOKHUCIIOT: TJIMIIMH,
anaHuH. Pusnyeckue CBOMCTBA aMUHOKUCIOT. XMMHUYECKHE CBOMCTBAa aMHUHOKMCIOT Kak aM(OTEepHBIX
OpPraHMYECKUX COETUHEHHM, peaklus MOJMKOHJEHCAallui, 00pa3oBaHue MENTHAHON CBs3H. buonoruueckoe
3HaUEHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIN3 MENTUIOB.

benku kax mnpuponneie mnonuMmepsl. [lepBuuHasi, BTOpUYHAs W TpPEeTUYHAs CTPYKTypa OEIKOB.
XUMHUYECKUEe CBOMCTBA OENKOB: TUAPOIIU3, IEHATYpaIisl, KAUeCTBEHHBIE PEAKLIMU Ha OEIIKH.

DKcrepuMeHTaIbHbIE METO/bl M3YUEHHUs BEUIECTB M MX MPEBpPALICHHUI: pacTBOpeHHEe OEIKOB B BOJIE,
JieHaTypanus 0eJIKOB IPU HarpeBaHUM, IIBETHbIE PEAKIIUU Ha OEJIKH, PEeLIeHNE SKCIIEPUMEHTABHBIX 331a4 10
TeMaM «A30TCoepIKalle OpraHNYECKHE COEANHEHU» U «Pacro3HaBaHne OPraHNYECKUX COETMHEHUIN.

BbicokomosekyIsipHbIe COCTUHEHHUS.

OcCHOBHbIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJUMED, CTPYKTYpHOE
3B€HO, CTENEHb IIOJIMMEpPHU3alluu, CpenHsAsd MoJeKylsgpHas Macca. OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJMMEpHU3alusl U MOJTUKOH IEH CAIHs.

[Tomumepnsle Martepuanbl. [lmactmacebl  (HOJAMATWIIEH, TOJUIPONMIICH, MOIMBHUHUIXJIOPUI,
HOJUCTUPOJ, IOJUMETUIMETAKpUIAT, IOJMKapOOHAThI, MOJMATUIEHTepedTanar). YTwinzauus U
nepepaboTKa MIacTUKa.

DnacTOMEphl: HATypaJbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIN, XJIOPOMPEHOBBIMH,
M30IPEHOBBIN) U CUJIMKOHBI. Pe3nHa.



Bonokna: HarypanbHble (XJIONOK, LIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, AllETATHOE BOJIOKHO),
CUHTETHYECKHE (KApOH | JIABCaH).

[Tonmumepsl crnenuanbHOTO HazHadeHHs (TEQIIOH, KEBIAp, JIIEKTPOMPOBOJAIINE MOIUMEPHI,
OnopasyiaraeMble MOJIUMEPHI).

DKCIepUMEHTAIBHBIE METOJIbI U3yUEHUSI BEIIECTB U MX MPEBPAILICHUI: 03HAKOMIICHHE ¢ 00pa3iamu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB, PEIICHHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 110 TEME
«Pacro3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnnie 3amaun.

Haxoxaenne MoeKyIspHOi (HOpMYIIbI OPTaHUYECKOTO COSTUHEHHS TI0 MACCOBBIM JIOJISIM JJIEMEHTOB,
BXOJSIIMX B €r0 COCTaB, HAXOXKIECHUE MOJIEKYJISIPHOW (HOPMYJIbI OPraHUYECKOTO0 COCIMHEHHS IO Macce
(00BEMY) TIPOIYKTOB CTOpaHHs, MO KOJMYECTBY BelmlecTBa (Macce, 00bEMY) MPOAYKTOB pPEAKIHH W/WIH
HCXOJIHBIX BEIIECTB, YCTAaHOBJICHHE CTPYKTYpHOH (OpPMYJIbl OPraHWYECKOIO BEIIECTBA HAa OCHOBE €r0
XUMUYECKUX CBOMCTB WM CIOCOOOB TMOJy4YEHUs, OMpEAeNIEHWE OJId BBIXOJA MPOAYKTA PEaAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MexnpeaMeTHbIX CBA3€d IpU  HM3yYEHUHM oOpraHudyeckod xumuu B 10 kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHSITHH,
MPUHSATHIX B OTAEJIBbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mue ecTecTBEeHHO-HAYYHBIC MTOHATHS: SBICHHUE, HAYYHBIN (PaKT, TUTIOTE3a, TCOPHS, 3aKOH, aHAJIN3,
CUHTE3, KJIaccu(uKaIus, HaOI0IeHUEe, U3MEPEHUE, YIKCIIEPUMEHT, MOJIe]Ib, MOJICITMPOBAHHUE.

®dusuka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUYECKU YPOBEHbB, BELIECTBO,
Teno, 00bEM, arperaTHOE COCTOSTHHUE BEIIECTBA, (DM3UYCCKHE BEIUYUHBI, SAMHUIIBI U3MEPEHUS, CKOPOCTb,
SHEprus, Macca.

buonorus: kierka, opranusm, 3xkocrucreMa, buocdepa, MeTadboIM3M, HACIEICTBEHHOCTbD, aBTOTPO(HBII
Y TeTepOTPOQHBIN THI MUTaHUs, OpoKeHue, HOTOCUHTE3, JbIXaHue, OCJIKHU, YTIEBOIbI, KUPHI, HYKJICHHOBbIC
KHUCIIOTHI, )epMEHTHI.

['eorpadusi: nmone3npie HCKOMAEMBbIE, TOTUTHBO.

TexHOoNmorus: NUIIEBbIe TPOIYKThI, OCHOBBI PAllMOHAIILHOTO MUTAHHUS, MOIOIIINE CPECTBA, MATEPUATIbI
W3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUecKuid 3neMeHT. M3otonbl. CTpoeHHe 3JIeKTPOHHBIX 000J104eK
aTOMOB, KBaHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHU U MOAYypOBHH. ATOMHBIe opOuTanu. Knaccudukanus
XUMHAYECKHX DJIEMEHTOB (S-, P-, d-, f-amementsi). PacrnpenencHue 3JIeKTPOHOB 1O aTOMHBIM OPOUTAIISM.
DNEeKTPOHHBIE KOHPUTYpAllUd AaTOMOB JJIEMEHTOB IEPBOTO—UYETBEPTOrO TMEPHUOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(UTYpAIIUA HOHOB. DJIEKTPOOTPHUIIATETHLHOCTD.

[lepuoanueckuii 3axoH u [lepuonnueckas cucreMa xumuueckux snemeHToB JI.M. MenaeneeBa. CBs3b
MEPUOINYECKOr0 3aKkoHa W [leprnoandeckod CUCTEMbl XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpHEH
CTpOCHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKUX DJJIEMEHTOB U 00pa3yeMbIX WMHU
MPOCTBIX M CJOXHBIX BEIIECTB MO TpynmnaM W NepuojaM. 3HAYCHHE Mnepuoandeckoro 3akona JI.M.
MeHnpeneena.

Xumudeckas CBSI3b. BUIBI XUMHUUYECKON CBS3M. KOBAJICHTHAs, HOHHAs, MeTaJuIMuecKas. MexaHn3Mbl
o0Opa3oBaHMsl KOBAJICHTHOM CBSI3M: OOMEHHBIH W JOHOPHO-aKIENTOPHBIA. DHEpPruss M JIWHA CBS3H.
[TonsspHOCTH, HAPABJIEHHOCTh M HACBIIIAEMOCTh KOBaJIEHTHOM CBsi3U. KpaTHbie cBs3u. BogopoaHas cBsi3b.
MexMoneKyIsapHbIe B3aUMOJIEHCTBHUS.

BaneHTHOCTh M BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHON CTPYKTYPhI MOJIEKYJ C HMX
F€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPe COSAMHEHUH 3JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBnenue 0 KOMILIEKCHBIX COCTUHEHMSX. CocraB KOMILIEKCHOTO HOHa!
KOMIUIEKCOOOpa3oBaTeb, JIMTaHAbl. 3HAUYCHNUE KOMIUICKCHBIX coenuHeHui. [1oHsITHEe 0 KOOpAUHAIMOHHON
XUMHHU.



BemectBa MOJEKYJISPHOIO U HEMOJIEKYJSIPHOIO CTpOEHUsA. THIBl KPUCTAUIMYECKUX PELIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

ITonsTHe 0 nucnepcHbIX cuctemax. Mctunubie pactBopsl. IIpencraBienre 0 KOJUIOMIHBIX pacTBOpax.
CriocoObl  BBIpaKEHHUS KOHIICHTPAIlMM pAcTBOPOB: MaccoBas JOJsi BEIIECTBA B PacTBOpE, MOJspHas
KOHLeHTpauus. HacbllieHHbIE M HEHACBIILIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucrammoruaparsl.

Krnaccudukanus m HOMEHKJIaTypa HEOPraHMYECKHX BellecTB. TpUBUANbHBIC Ha3BaHUS OTAEIbHBIX
IIPEICTaBUTENEH HEOPraHUUECKUX BEILIECTB.

Krnaccudukanus XuMu4eckux peakiuii B HEOpraHM4eCKo 1 OpraHnyecKoil XUMHUH. 3aKOH COXpaHEHUS
Macchl BEILECTB; 3aKOH COXPAaHEHHUS W IPEBpALICHMs] 3HEPIMU INPU XMMHUUYECKUX peakuusx. Temosble
3¢ deKTbl XUMHUYeCcKuX peakiuil. TepMoXxuMuiecKkue ypaBHEHUSI.

CKOpOCTh XUMHUYECKOW peakmuu, €€ 3aBUCHMOCTb OT pas3iIUYHBIX (akTopoB. ['OMOreHHbIE U
reTeporeHHsle peakunu. Katanus u kataan3aTtopsl.

OOparumble ¥ HeOOpaTUMbIe peakuuu. XUMHYECKOe paBHOBecHe. KOHCTaHTA XHUMHUYECKOTO
paBHOBecus. DaKTOPBI, BIMSIOLIME HA MOJIOKEHUE XMMHYECKOTO PAaBHOBECHUS: TEMIIEpATypa, JaBICHUE U
KOHIICHTPALUX BEIECTB, y4acTBYOIMX B peakuuu. [Ipuanun Jle [arense.

DnexTponauTuyeckas auccounanus. CunpHble U cnadbie nekTponuTsl. CTenens nuccounanuu. Cpena
BOJHBIX PACTBOPOB: KHCIJIOTHAs, HEWTpasibHas, MenouyHas. Bomopoansiii mokaszarens (PH) pactBopa.
I'unponus coneii. Peakiyu noHHoro ooMeHa.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuu. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
[Iponiecchl OKHUCIEHMST W BOCCTAHOBJICHHs. BakHellme OKHCIWTEIM U BOCCTaHOBHUTENU. Mertox
AJIEKTPOHHOrO OajlaHca. DJIEKTPOJIU3 paCTBOPOB U PACIJIABOB BEIIECTB.

OKCIEepUMEHTAIbHbIE METOJbl HM3YYEHMsS BELIECTB U HX IMPEBpAIICHUI: Pa3joKEHHE IMEepOKCHUa
BOJIOPOJia B IPUCYTCTBUM KaTaIl3aTOPa, MOJIEIN KPUCTAIIIMYECKUX PELIETOK, IPOBEIECHNE PEAaKLIUii HOHHOTO
oOMeHa, olpeieIeHre Cpeibl PACTBOPOB C IOMOIIbI0O HHANKATOPOB, U3YUYEHHUE BIHUSHUS PA3IMUYHBIX (PaKTOPOB
Ha CKOPOCTb XUMUYECKON PEAKIMH U MOJIO)KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xumus.

[Tonoxenne HemeramioB B Ilepronnueckoit cucreme xumuudeckux annemeHToB .M. MenaeneeBa u
0COOEHHOCTH CTPOEHHMsS UX aToMOB. Pu3nyeckue CBONWCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETalIoB (Ha
puMepe Kucaopoaa, cepsl, pochopa u yriepoaa).

Bonopon. ITonyuenue, puznyeckre 1 XUMHUUECKUE CBOMCTBA: PEAKLMU C METAJUIaMU U HEMETallJIaMH,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ Mpuabl. TOIIMBHBIE DIEMEHTHI.

I'anorensl. HaxoxnaeHnue B mpupojie, CIOCOObI MOJIyuyeHHs], (PU3NUYECKUe W XMMHYECKHE CBOMCTBA.
l"asorenoBoiopoael. BakHeline KUCIOPOACOAEPKAIME COSAUHEHUsS TaloreHoB. JlabopatopHeie u
MIPOMBIIIJICHHBIE CIIOCOOBI MOJTyYeHHs rajJoreHoB. [IpuMeHeHue raloreHoB U UX COeIMHEHH .

Kucnopon, o30H. JlabopaTtopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOJTydeHus: Kucnopoaa. Ousndeckue u
XMMHUYECKHE CBOICTBA U IPUMEHEHHNE KHCI0pO1a ¥ 030HA. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxxmenue B mpuUpoje, CIOCOOBI TMONMy4YeHHUs, (PU3NYECKHMe W XUMHYECKHE CBOMCTBA.
CepoBogopon, cynbdunbl. Oxcun cepri(1V), oxcua cepoi(V1). CepHucras u cepHas KUCIOTHI U HX COJH.
Oco0eHHocTH CBOMCTB cepHOM KUCTOTHI. [IpuMeHeHne cepbl U €€ coeTMHEHUH.

A3ot. HaxoxieHue B pupojie, CrocoObl moyueHus, pusnueckiue 1 XMMUYeCKHe CBOMCTBAa. AMMHUAK,
HUATPpUABL. OKCHABI a30Ta. A30THCTasi W a30THAs KHUCIOTBI U WX coJdu. OCOOEHHOCTH CBOWMCTB a30THOM
KUCIOTHL. [IpuMeHenue a3oTa u ero coeTMHeHU. A30THBIE YI00pEHHUS.

®dochop. Haxoxnenwe B mpupojae, CocoObl TONy4YeHHS, (PU3NUECKHEe M XUMHUYECKHE CBOMCTBA.
@®ochunsl u pochun. Oxcunsl pochopa, Gochopnas kucnora u e€ conu. [Ipumenenue docdopa u ero
coequHeHnil. @ocopHble yI00peHHUs.

VYraepon, HaxokJIeHHE B MNpHUpoje. AJIOTpOnHbIE MoAaudukanmuu. PHU3NYECKHe U XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepoaom. Okcun yriepoaa(ll), okcun yraepona(lV), yronpaas
KHUCJIOTa U €€ CONMU. AKTUBUPOBAHHBIN Yroib, agcopouus. dysmiepensl, rpadeH, yriiepoaHble HAHOTPYOKH.
[IpuMmeHeHne mpoCThIX BEIIECTB, 00Pa30BaHHBIX YTIEPOAOM, U €T0 COSTUHEHUH.



Kpemuuii. HaxoxxaeHnue B mpupo/ie, criocoObl oaydeHus:, Gu3ndeckrue 1 XuMu4deckue cBoiicta. Okena
kpemuus(1V), kpemHueBas kuciaora, cuiukarsl. [IpuMenenune kpemMHusi u ero coenuHeHuil. CTekio, ero
II0JIy4Y€HHUE, BUJIbI CTEKIIA.

[Tonoxxenue metamnoB B [leproauueckoil cucreMe XMMHUECKHUX 3JIeMEHTOB. OCOOEHHOCTH CTPOECHUS
ANEKTPOHHBIX 000JI0YeK aTOMOB MeTaluT0B. OO0IIHe (hM3MdecKre CBOMCTBAa METAIIOB. [I[puMeHeHne MeTamioB
B ObITy U TexHHKe. CIiaBbl METaJIOB.

DNEeKTPOXUMHUYECKUI psAA  HanmpsokeHWd MeTayuioB. OOmme crocoObl  MONYyYeHHS METalIoB:
THIPOMETAJLTYprusi, MUPOMETALTyprus, siexkTpomeTatyprus. [lonstue o kopposun metamioB. CrocoOsl
3aLUThl OT KOPPO3HH.

Obmas xapakrepuctuka metauioB |A-rpynmsl [leproguueckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB.
Hatpwii n xanuit: monydenue, (pU3N4ecKue U XUMUYECKUE CBOWCTBA, MPUMEHEHHE TIPOCTHIX BEIIECTB U MX
COETUHEHUH.

Oobmas xapakrepuctuka metaioB |lA-rpynnsl Ilepuoanueckoil cucteMbl XUMUYECKUX 3JIEMEHTOB.
Marnuii u KanblHii: noxydeHue, GU3nyecKue 1 XuMHUIECKIe CBONCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX
coequHeHn. JKECTKOCTh BOJbI M CIOCOOBI €€ yCTpaHEHUSI.

AnroMuHUI: TIoNydeHue, Gu3ndeckue 1 XMMHUYECKrue CBOMCTBA, TPUMEHEHHE MPOCTOT0 BEIIECTBA U €T0
coequHeHN. AM(]OTEepHbIE CBONCTBA OKCHJIA U THIPOKCH]IA AIFOMUHHUS, THIPOKCOKOMILIEKCHI aTFOMUHUSL.

OO6mass xapaktepucTuka MeTaioB mnoOounbix mnoarpynn (b-rpymnm) Ilepuonnyeckoit cucTeMbl
XUMHUYECKUX 3JIEMEHTOB.

dusnyeckrue U XUMHUYECKHE CBOMCTBA XpoMma U ero coeanHeHnil. Okcumasl U ruapokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomatsl 1 1UXpoMaThl, UX OKHCIUTENIbHbIE CBOMCTBA. [lonydyeHne u npumeHeHue
XpoMa.

®u3nyYecKue M XMMHUYECKHE CBOWCTBA MapraHia U €ro CoeIMHeHuW. BaxHeimme coequHeHUs
mapranna(ll), mapranma(lV), mapranma(VI1) u mapranna(VI1l). Ilepmanranar xanusi, ero OKHCIUTEIbHbBIE
CBOMCTBA.

dusznueckue U XUMUYECKHE CBOMCTBA jKelle3a U €ro coeluHeHWil. OKCUAbL, THUIPOKCUIBI U COJHU
xene3a(ll) u xxeneza(lll). [Tonyuenue u npuMeHeHue xee3a 1 €ro CIIaBoOB.

du3nyeckue U XMMHYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonydeHue u npuMeHeHne Meu U eé
COCIMHECHU.

Huuk: mnonydyenwe, Qu3Myeckue M XUMHUYECKHE CBOMCTBa. AM{QoOTepHbIE CBONCTBA OKCHAA H
TUJIPOKCH/Ia IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHre IMHKA U €r0 COeMHEHUH.

OKcllepUMEHTaIbHbIE METO/bl M3y4YeHHs BEUIECTB U HUX TMpeBpalleHuil: Hu3ydeHue o0OpasloB
HEMETaJlJIOB, TopeHue cepsl, pocdopa, xkenesa, MarHusg B KUCIOpPOJE, U3yUEHHE KOJIEKUUU «MeTambl u
CILIaBbI», B3aUMO/ICHCTBHE MIETOYHBIX U IIEIOYHO3EMENbHBIX METAJIIOB € BOJIOM (BO3MOXKHO HCIIOIb30BAHHE
BUJICOMATEPHAIOB), B3aUMOJICHCTBUE IIMHKA M JKejle3a C pacTBOpaMHU KHUCJIOT U Iejoyell, KaueCTBEHHBIE
peakly Ha HEOPraHWMYEeCKHE AaHWOHbI, KAaTHOH BOJAOPOJAa W KATHOHBI METAJJIOB, B3aMMOJICUCTBHUE
THJIPOKCHJIOB aJIFOMUHUS U IUHKA C PACTBOPAMHU KUCIIOT U IIEJI0YeHl, peleHre SKCIIepUMEHTaIbHBIX 3a/1a4 10
teMaMm «[ anorens», «Cepa u e€ coenuHeHUs», «A30T u pochop U UX coeauHEHHs», «MeETabl TITaBHBIX
noArpynmny, «MeTaibl TOOOYHBIX MTOATPYIIIY.

XuMHuS U KU3Hb.

Ponp xumun B obecrieyeHUM YCTOWYMBOTO pa3BUTHUs yesoBedyecTBa. [IoHSATHE O HAydHBIX MeTOJaX
MO3HAHMUSI U METOJOJOTMU HAy4YHOro uccienoBaHus. HayuHble TPUHIUIBI OpraHu3alid XHMHUYECKOTO
pou3BoJicTBa. [IpomblliuieHHbIE CIOCOOBI MOMYYeHHs] BaXKHEMIIUX BEIIECTB (Ha MpuUMepe MpPOM3BOACTBA
aMMHaKa, CEepHOW KHCIOThI, MeTaHoja). [IpoMBbINIIeHHBIE CIOCOOBI TMOJIYYeHHS METAIJIOB W CIIABOB.
XUMUYECKOe 3arpsi3HEHUE OKpY)Kalolled cpenbl M ero mnocieAcTBus. Ponb Xumuum B oOecriedeHUH
HHEPreTUYECKO 6e30MacHOCTH.

XuMHs U 310pOoBbe YesioBeka. JIekapcTBeHHbIE cpencTBa. [IpaBuina mcnonb30BaHus JEKAPCTBEHHBIX
npenaparoB. Pojas XUMUM B pa3BUTHH MEIULIMHBIL.

XUMUS MHIIK: OCHOBHBIE KOMIIOHEHTHI, MUILEBble A00aBKkU. Poinp XxumMuu B oOecrieueHUH MUILEBOI
0€30MacHOCTH.



Kocmernueckue u napgiomepnsie cpeactsa. borroBas xumust. [IpaBuia 6€30mMacHOro MCIOIB30BAHUSA
[pernapaToB OBITOBOM XUMHUH B IIOBCEHEBHOM KU3HU.

XUMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTEIIbHBIE MaTepPHAabl (IIEMEHT, OETOH).

XuMus B CeIbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaJIbHbIE YA00peHusI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, Kpackd, CTEKJIO0, Kepamuka. Marepuansl Ui
3NeKTpoHUKU. HaHoTeXHOMOT M Y.

Pacuérnsle 3anaun.

Pacuérbl: Maccel BemiecTBa Ui 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WIIU
00BEMY OJTHOTO M3 YYACTBYIOUIMX B PEAKLIMU BEUIECTB, MAacChl (00BbEMA, KOJTMUECTBA BEIIECTBA) MPOTYKTOB
peaxiuu, eciiv OAHO U3 BEIIeCTB UMEET MIPUMECH, Macchl (00bEMa, KOIMUECTBA BELIECTBA) MMPOAYKTa PEaKIuu,
€CJIM OJTHO U3 BEILUECTB JIaHO B BUJIC PACTBOPA C ONPEACIEHHON MAaCCOBOM J10JEM pAaCTBOPEHHOTO BEILECTBA,
MacCOBOM JOJM U MOJIIPHOM KOHUEHTpAIMU BELIECTBA B PACTBOPE, JOJU BBIXOJA IMPOIYKTa PEAKLUUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMeTHbIX CBsI3ed NMpHU M3ydyeHUU oOlIell 1 Heopranndecko xumuu B 11 kiacce
OCYILIECTBIISIETCSl Yepe3 MCMIOJIb30BaHUE KaK OOLIMX EeCTECTBEHHO-HAYYHBIX IOHATUH, TaK W TOHSATHIH,
MPUHSATHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: SBJICHHUE, HAYYHBIN (aKT, TUIIOTE3a, TeOpHs, 3aKOH, aHaJIN3,
CHHTE3, KiIacCUpUKAIMs, NEPUOJUYHOCTh, HAONIOJCHHE, W3MEpPEHHe, OKCIIEPUMEHT, MOJIEIb,
MOJEJIMPOBAHUE.

®dusuka: Mmarepus, MUKPOMHp, MAKpOMHUD, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HMOH, H30TOIIbI,
PaOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYECKHI YpOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE
BELIECTBA, UJCANIbHBIN ra3, (U3MuecKrue BEIUUNHBI, EAUHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorus: kineTka, opraHusM, sKocucTema, onocgepa, MeTaboau3M, MaKpo- U MUKPOIJIEMEHTHI, OEJIKH,
KHUPBI, YTIEBO/Ibl, HYKIEUHOBbIE KUCIIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK PHEPTHU B
9KOCHCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHomorua:  XMMHYECKass  MPOMBIIIIEHHOCTb, METAJUIyprHsi, CTPOMTEIBHBIE  MaTepHalbl,
CEJIbCKOX 035 ICTBEHHOE IIPOU3BO/ICTBO, MUIIIEBAsI IPOMBIIIJIEHHOCTh, (hapMalleBTUYECKasi IPOMBIIIUIEHHOCTD,
IIPOU3BOJICTBO KOCMETHYECKHUX IIPENapaTroB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpUAJOB, 3JIEKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3YJbBTATBI OCBOEHMUMS ITPOT'PAMMBI 11O XUMHWHA HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHUA
JIUYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUU C CHUCTEMHO-NIEATENLHOCTHBIM IOJIXOJ0M B CTPYKTYpPE JIUYHOCTHBIX PE3YJIBTATOB
OCBOCHHS TpeaMeTa «XHUMHs» Ha YpOBHE CpEeIHEro o0mero o0pa3oBaHUs BBIIEICHBI CIEAYIONINE
COCTaBJISIONINE: OCO3HAHHWE OOYYAIOIIMMHUCA POCCUUCKOW TPaKTAHCKOW HJIEHTHYHOCTH,; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOITPEACIICHUIO; HATMYME MOTHUBAIIMH K 00YYEHHIO; TOTOBHOCTD U
CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI MPUHSATBIMA B OOIIECTBE TNpaBUIAMU M HOPMaMHU
IIOBEJACHUS, HAJINYUC HpaBOCOSHaHI/Iﬂ, BKOJ'IOFI/I‘-I€CKOI\/’I KYJ'H)TypI)I; CHOCO6HOCTB CTaBUTHh LCIN U CTpOI/ITB
’KM3HEHHBIE IJIaHbI.

.HI/I'—IHOCTHI)IG pe?;y.]'II)TaTI)I OCBOCHUA npenMeTa ((XI/IMI/ISI» OTpa)KaIOT C(i)OpMHpOBaHHOCTI) OIIbITa
MO3HABATENHHON M MPAKTUYECKON JEATEIbHOCTH O0YYaroIINXCs B MPOIECCE pean3alui 00pa3oBaTeIbHON
JEeITESILHOCTH.

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS TpEaMeTa «XHUMHUS» OTPaXKarT CHOPMUPOBAHHOCTH OIBITA
MMO3HABATEIPHONW W MPAKTUYECKOMN JCSITEIBHOCTH OOYYAIOIIMXCsl B MPOIECCE peaTu3aiii 00pa3oBaTeIbHOM
ACATCIBbHOCTH, B TOM YMCJIC B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HaHMS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, YBAKEHHS K 3aKOHY U
MPaBOTNIOPSAIKY;



MPEACTABICHUS O COLMATIbHBIX HOPMaX M MPaBUIaX MEXKJIMUYHOCTHBIX OTHOIICHUM B KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH NEATENILHOCTH MPU CO3JaHUHM y4e€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIHHBIX 33124, BBIMOJIHCHUN XUMUYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTHUKY U apryMEHTBI IPYTUX IIPU aHAIIK3e
Pa3IMYHBIX BUJOB YI€OHOU JIEATEIHHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAyYHOMY HaCJIeIUI0 OT€YECTBEHHON XUMUU;

YBaKEHHMsI K MPOLIECCY TBOpPUECTBA B OOJACTH TEOPHUH M MPAKTUYECKOTO TPUIOKEHHUS XHUMUH,
OCO3HAaHUs TOTO, 4YTO JaHHBIE HAYKH €CTh pPe3yldbTaT HIIUTCIbHBIX HAOIONCHUN, KPOMOTIUBBIX
JKCIEPUMEHTAJIbHBIX [IOUCKOB, IOCTOSIHHOTO TPYJa YYEHBIX U MPAKTUKOB;

WHTEpeca M TO3HABATEIHHBIX MOTHBOB B TOJYYCHHH W TIOCICAYIONIEM aHaln3e WHQPOPMAIUU O
MIEPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OIICHMBAaTh CHTYAllMH, CBS3aHHBIC C XHWMHUYCCKUMHU SIBIICHUSMH, W TNPUHUMATH
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEJICHUE U MOCTYIKU CBOUX TOBAPHUIIEH C MO3UIIUN HPABCTBEHHBIX U
MIPABOBBIX HOPM U C YYETOM OCO3HAHHUSI MOCIEACTBUIM MOCTYIIKOB;

4) hopMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3/10pOBOr0 U Oe3omacHoro oOpasza >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3]I0POBBIO;

coOmrofieHusi mpaBuil 0e30MacHOro OOpalleHHs] C BElIeCTBAMU B OBITY, MOBCEIHEBHOW >KU3HU, B
TPYAOBOM AEATEIbHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBUJI WHAMBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOTO TMOBEACHUS B
CUTYaIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCTEACTBUN U HEMPUSATHS BPEIHBIX MPUBBIUEK (YIMOTPEOJIEHUs aIKOTOJsl, HAPKOTHKOB,
KYpEHHUs);

5) TPy10BOro BOCIIUTAHUA:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B YYEOHO-HCCIEOBATEIBCKON AEATEIHHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX EATEIbHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE y4YaCTHE€ B PEIICHUM MPAKTHUYECKUX 3a/lay COIMAIBHOM HAMpaBJICHHOCTHU (B
paMKax CBOEro Kiiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HU3YYEHHIO Tpodeccuil pa3IuyHOTO pojaa, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXEHUS K TPYAY, JIOIIM TPYyJa U pe3yJibTaTaM TPYAOBOU JAeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHOW TpAaeKTOpUU OOpa3oBaHus, Oymymieit
npoecCuu W peanu3aliid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrHYecKoro BOCIUTAHMS:

9KOJIOTHYECKU IIeNIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIe KaK MCTOYHUKY CYIIECTBOBAHUS >KU3HHU HA
3emie;

MMOHUMAaHHUS TI00aIBHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHHUS YKOHOMUYECKHX MPOIIECCOB
Ha COCTOSIHME PUPOTHON U COLUAIBHOM CPEJIbL;

OCO3HAaHUS HEOOXOJIMMOCTH HCIIOJNBb30BAHUS JIOCTIDKEHUH XMMHHU JUIsl PEUICHHS BOMPOCOB
paIrMoOHAIBFHOTO TPUPOIOTIOTH30BAHNS,

AKTUBHOTO HEMpUATUS JEUCTBUM, MPUHOCAILIMX BpEA OKpPYXKAIIIEW NPUPOAHOU cpele, yMEHUs
MIPOTHO3UPOBATh HEOJIArONPHUSATHBIE SKOJOTHYECKHE TMOCIHEACTBUS MNPEANPUHUMAEMbIX JEHCTBUM U
MpeA0TBpaIIaTh UX;

HaJU4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJOIMYECKOM KYJIBTYPBI, OIbITa AEATEIbHOCTH
AKOJIOTUYECKON HAMPABJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMH B ITO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO IPOTHUBOCTOSTH UJIC0JIOTUN XeMOo(hoOuu;



7) 1EHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH W OOIIECTBEHHOM
MIPAKTUKU;

MOHUMAaHHS CIIeNU(DUKH XUMHUU KaK HayKd, OCO3HaHUsA ¢ poyid B (DOPMHPOBAHUH PAIHOHAIHLHOTO
HAyYHOTO MBIIUICHUS, CO3JaHHWH IIEIOCTHOTO TPEJCTABICHUS 00 OKPYKAIOIEM MHPE KaK O EAHHCTBE
MPUPOJBI M YEJIOBEKA, B IMO3HAHWU TNPUPOIHBIX 3aKOHOMEPHOCTEH M pEHICHHH IPOOJIeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHST;

yOKAEHHOCTH B 0CO00# 3HAUMMOCTH XMMHH IS COBPEMEHHOM IMBHJIN3AIIMU: B €€ T'yMaHUCTUYCCKOU
HAINPaBIEHHOCTH Y BAKHOW POJIH B CO3JIaHUU HOBOU 0a3bl MaTepUaTbHON KYJIbTYPHhI, B PEIICHUN TTI00ATBHBIX
po0JIeM YCTOHYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHCBOM, IHEPICTHUYCCKOM, MUIEBON M IKOJIOTHYECKOM
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOECICYCHHH YCIIOBUH YCIENIHOTO TPyJda W HIKOJIOTHYECKU
KOM(DOPTHOMH JKHU3HH KaKJ0T0 YJIeHa 00IIeCTBa,

€CTECTBCHHO-HAYYHOH T'PaMOTHOCTH: TIOHUMAaHUSI CYIIHOCTH METOJOB IO3HAHUS, UCIOIB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCITOJIb30BATh IMOJITy4aeMbIe 3HAHUSI JIJIsl aHAJIM3a M OObSICHEHHUS SIBJICHUI
OKPYKAOIIIEr0 MUPa M MPOUCXOANINX B HEM W3MEHEHUH, YMEHUs JellaTh 000OCHOBAHHBIC 3aKIIOYCHHS Ha
OCHOBE HAyYHBIX (DAKTOB M UMCIOIIUXCS JAHHBIX C IEJIBIO MOTYyYCHHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO UCTIOIh30BaTh XUMUICCKHIE 3HAHUS JUISI PEIICHUS TIPOOJIEM B peaTbHBIX
KU3HCHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM e TSIIbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHUIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 10 XMMHHU B COOTBETCTBUU C KU3HCHHBIMH ITOTPEOHOCTIMHU;

MHTEpeca K 0COOCHHOCTSIM TPpy/ia B Pa3InYHbIX cepax MpohecCHOHATLHON IEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yiabTaThl OCBOCHHUS MPOTPaMMbI MO XHWMHUU Ha YPOBHE CpPEIHEr0 OOIIEeTo
00pa3oBaHMs BKIIOYAIOT:

3HauYuMBbIe AN (QOPMHUPOBAHHMS ~ MHUPOBO33PEHHUS  OOYYAIOMIMXCS — MEKIUCIUIUIMHAPHBIC
(MEeXIpeIMeTHbIC) OOIIeHAyYHBIC TIOHATHS, OTPAXKAIONIME ICJIOCTHOCTh HAYYHOH KApTUHBI MHpa U
crenu(uKy METOJOB TMO3HAHMS, HCIOIb3yeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, YHEPTHUS,
SIBJICHUE, TMPOIECC, CHUCTEMa, HAydHbIM (HaKT, TPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleIoBaHue, HAO0IeHNE, U3MEPEHUE, SKCTIEPUMEHT U IPYTHE);

VHUBEpCaJbHbIC ydeOHBIC JelicTBHS (TO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYISTHBHBIC),
obecnieunBaromue (GopMupoBaHue (DYHKIMOHAIBHON TpaMOTHOCTHM U COLMAIbHOW KOMIETCHIIMU
00yJaronuxcs;

CIOCOOHOCTh OOYYAIOUIUXCS HCIOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE
3HAHWS U YHUBEPCAIbHBIC YICOHBIC ICHCTBUS B TIO3HABATEIILHON M COIIMATLHOM MTPAKTHKE.

MeTtanpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIA/IEHUE YHUBEPCATBHBIMU YUeOHBIMU TO3HABATEIHHBIMH,
KOMMYHHKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPECIIATh eI JCATeIBHOCTH, 3aJaBas IMapamMeTpbl U KPUTEPUU WX JIOCTHIKCHHS, COOTHOCHTH
PE3yNbTaThI JESTEILHOCTH C TTOCTABIIECHHBIMHU 1EJISIMH,

WCIIOJIb30BaTh TPH OCBOCHHWM 3HAHWK MPUEMBI JIOTHYECKOTO MBIIIICHUS: BBIICIATh XapaKTEPHBIC
MpPU3HAKKA TIOHSATHM M YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHSATHUS IS
O0OBSCHEHHS OTJEIBHBIX (DAaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCU(DUKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHiA;

YCTaHABJIMBATh MPUYUHHO-CJICICTBCHHBIC CBSI3U MKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCykaeHUs (MHAYKTUBHBIC, ICHYKTUBHBIC, IO AHAJOTUU), BBHISBIATH
3aKOHOMEPHOCTH M ITPOTUBOPEUYHS B pACCMATPUBACMBIX SIBIICHUAX, ((OPMYITHPOBATH BBIBOBI U 3AKITIOUCHHS;

MPUMEHSITh B MPOIECCEe TO3HAHMS HCIOJIb3yeMble B XMMHUH CHMBOJHYECKHE (3HAKOBBIC) MOJEIH,
MPeoOpa3OBBIBATE MOJICIBHBIC MPEACTABICHUS — XHMHYSCKHUH 3HAK (CHMBOJI) 3JIeMEHTa, XHMHYECKas



dopmyna, ypaBHEHHE XMMHUYECKON PEaKLUU — MPH PEHICHUH y4eOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX
3ajja4, IPUMEHSATh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHMS JUISl BBIABICHHUS XapaKTEpHBIX NPU3HAKOB
M3Y4aE€MbIX BELECTB U XUMUYECKUX PEAKIIUI.

2) 0a3oBblIe HCCJIeA0BaTeIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

(dbopMynMpoBaTh LEIU M 33aJa4d MCCIEIOBAHUSA, HCIIOJIb30BaTh ITOCTABJICHHBIE U CAMOCTOSITEIbHO
copMynHpOBaHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA TIO3HAHUS M OCHOBBI JJIsi (POPMHUPOBAHUS TUIIOTE3bI
10 IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

BJIa/IETh HAaBBIKAMU CAMOCTOSTENBHOIO IIJIAHUPOBAHUS U IPOBEACHUS YIEHUUECKUX IKCIEPUMEHTOB,
COBEPLICHCTBOBaTh YMEHMsI HaOJIOJaTh 3a XOJOM IIpolecca, CAMOCTOSTENIHO IPOrHO3UPOBATh €ro
pe3yabTar, (GOpPMYIHPOBAaTh OOOOIIEHUS H BBIBOJBl OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3yJbTaTOB
UCCIIEIOBaHMsI, COCTaBJIATh OOOCHOBAHHBIN OTUYET O MPOJeIaHHOM padoTe;

npUOOpeTaTh ONBIT YYCHWYECKOH MCCIEOBATENBCKON M MPOSKTHOM JeATENbHOCTH, MPOSBISTH
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pEeIleHHUs IPaKTUYECKHX 3ajad,
MIPUMEHEHUIO PA3JIMYHbIX METOI0B IO3HAHUS.

3) paGora ¢ ungopmanmei:

OPUEHTHPOBATbCS B pA3IUYHBIX HCTOYHUKAX HH(popMmauuu (HaydHO-NOMYJISIpHAs JMUTepaTypa
XMMUYECKOI0 COZEp)KaHus, CIpaBOYHble Mocodus, pecypcsl MHTepHera), aHanmu3upoBaTh HH(OpPMAIHIO
pa3NUYHBIX BUAOB M (HOpPM TIPEACTABICHUS, KpPUTHYECKHM OIEHMBATh €€ JIOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTb;

(GbopMyIHpOBATH 3aMpPOCHl U MPHUMEHATh PA3JIMYHbIE METOIBI MPH TOUCKE M O0TOOpe HMH(OpMAIHH,
HE00XO0AUMOM JJ1s1 BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

NpUOOPETaTh OMBIT MCIOIB30BaHU WH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH M Pa3IMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeacTaBiIeHUs MHPopManuu (cxembl, rpadukH,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

HCIIOJIb30BaTh HAay4HBIM SI3bIK B KauecTBE CpeAcTBa IpH paboTe ¢ XUMHUYECKOW HH(popMaiueil:
NPUMEHATh MEXIIPeIMETHBIE ((hrU3NUecKre 1 MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI, (hOpMYyJIbl, aO0OpeBHATYPHI,
HOMEHKJIATYpY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJITHOCTH.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

3aJjaBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TeMBbI B XOI€ Iajiora U/Win JUCKYCCHH, BBICKa3bIBaTh
uaeu, GopMynupoBaTh CBOU IMPEJIOKEHUS OTHOCUTEIBHO BHIIOTHEHMSI PEATIOKEHHOM 3a/1a4;

BBICTYNIaTh €  IPE3CHTALlMEW  pe3yJbTaTOB  IO3HABATEIBHOM  JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHMKAMH MpPU BBHIIOJHEHHMM XUMHYECKOIO SKCIIEPHUMEHTA,
MPAaKTUYECKON paboThI MO MCCIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILECTB, PeAU3allii YUeOHOTO MPOEKTa, U
(GbopMyIpoBaTh BBIBOJBI 10 pe3ysbTaTaM MPOBEAEHHBIX HCCIEIOBAHHUM MyTEM COTIAaCOBAaHUS MO3MUIMI B
Xo7ie 00CyX/1eHusI 1 0OMeHa MHEHHSIMH.

PeryasiTuBHbIE yHUBEPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBIIATH CBOKO ITO3HABATEIBHYIO ACSTEIBHOCTD, ONPENETss €€
LeMM U 3a/la4¥, KOHTPOJIMPOBATh U MO Mepe HEeO0OXOIUMOCTH KOPPEKTHPOBATH IMpEAjaraeMblil aqropuTMm
JeWCTBUI NpU BBINOJHEHUH YYEOHBIX M HCCIIEIOBATENLCKUX 3ajay, BeIOMpaTh HambOosee 3¢ (eKTUBHBIN
CHoc00 UX penieHusl ¢ y4ETOM MOJIyYEeHHS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUsIX;

OCYILECTBIATh CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOTPaMMbl MO XMMHUU Ha YriyOJEHHOM YpOBHE Ha YpOBHE
cpemHero oOmero o0pa3oBaHMs BKIIOYAIOT CleU(PUUECKUE I YIeOHOTO MpeaMeTa «XHUMHs» HayIHbIC
3HaHUS, YMEHUS U CIOCOOBI NEHCTBUI 1O OCBOEHHIO, MHTEPIPETALUU U NMPEOOPa30BaHUIO 3HAHHUM, BHUJIBI
NESTeIbHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHMS U NIPUMEHEHHIO 3HAHUH B Pa3IMUYHBIX yYEOHBIX CUTyalMsX, a
TaK)X€ B PEAJbHBIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XMMHEH. B mporpamMe mo XMMuu npeaMeTHbIE
pe3yabTaThl IPEICTABICHBI 10 TO1aM U3yYEHHUS.



10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEJACTABICHUNA: O MECT€ W 3HAYCHUH OPraHWYECKOH XHMUU B CHUCTEME
€CTECTBEHHBIX HayK U €€ posii B 00eCHEYeHUH YCTONYMBOIO Pa3BUTHUS UEJIOBEUECTBA B PEIICHUM MPOOiieM
HKOJIOTUYECKOM, IHEPTeTHUECKOW M MUIIEBON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, CO3AAHUU HOBBIX
MaTepUajIoB, HOBBIX HCTOYHUKOB SHEPrud, B OOECHEUYEHHWU PaAlMOHAIBLHOTO MPHUPOJIONOIL30BaHUS, B
(hOpMUPOBaHUH MUPOBO33pEHUSI M OOIICH KyIbTYphl UEIOBEKa, a TAaKKE IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHOI Cpejie;

BJIQJICHUE CHUCTEMON XWMHYECKUX 3HAHMK, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOUIME MOHATUS —
XMUMHUYECKHI JIEMEHT, aTOM, PO U AJIEKTPOHHAS 000JI0uKa aToma, S-, P-, d-aToMHbIE OpOUTAIH, OCHOBHOEC
U BO30YXIEHHOE COCTOSIHMS aTroMa, THOpHIu3alis aTOMHBIX OpOuTaneil, MOH, MOJIEKYla, BaJeHTHOCTH,
ANEKTPOOTPHUIIATETILHOCTh, CTEIIEHb OKUCJICHMS, XUMHUYECKas CBA3b, MOJb, MOJIIpHAs Macca, MOJISAPHBINA
00BEM, YITIEPOAHBINA CKeNeT, PyHKIMOHAIbHAS TPYIIa, PaguKall, CTPYKTypHbIe (OpMYIbI (pa3BEPHYTHIE,
COKpalIEHHbIE, CKEIETHBIE), U30MEPHS CTPYKTypHAasi U MPOCTPAHCTBEHHAs (F€OMETpUYecKasi, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUH Psijl, TOMOJIOTH, YIJIIE€BOJOPOAbI, KUCIOPOI- U a30TCOJEPKAINE OPraHUYECKUE
COEIMHEHHS, MOHOMED, TOJIMUMEp, CTPYKTYPHOE 3BE€HO, BELICOKOMOJIEKYIJIIPHBIE COSIMHEHUS; TCOPUU, 3aKOHBI
(nepuommueckuii 3akon JI. . MenzaeneeBa, Teopusi cTpoeHusi opranndeckux Bemects A. M. Byrneposa,
3aKOH COXpaHEHHS MacChl BELIECTB, 3aKOH COXPAHEHHUSI M IIPEBPAILICHUS SHEPTUH [TPU XUMUYECKUX PEaKUsX ),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XWUMHH, MHPOBO33PEHYECKHE 3HAHMSA, JIGKAIIME B OCHOBE
MOHUMAHUS TPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHUX SIBJICHUH; TMPEACTAaBICHUS O MeXaHH3Max
XUMHAYECKHUX PEAKINH, TEePMOAMHAMUYECKUX M KHHETHIECKUX 3aKOHOMEPHOCTSIX X IIPOTEKAHUS, O B3AUMHOM
BIIUSTHUU aTOMOB U TPYIII aTOMOB B MOJIEKyJiaX (MHAYKTUBHBIN U Me30MepHbIii 3 dexTsl, opueHTants! | u 1l
pona); (GaKTOJOTUYECKHE CBEIEHHUS O CBOMCTBAaX, COCTaBe, MOJYUYEHUM U O€30MaCHOM HCIOJIb30BaHUHU
BOXHEUIIMX OPraHMYECKHX BEIECTB B OBITY M MPAKTUYECKOW NEATENBHOCTH YelloBeKa, OOIIMX Hay4YHbBIX
MPUHIIMIIAX XUMUYECKOTO MPOU3BO/ICTBA (Ha MpUMEpPEe MPOU3BOJICTBA METAHOIIA, IepepaboTKu HedTH);

C(OPMHPOBAHHOCTh YMEHMM: BBIABIATH XapaKTepHbIE MpPHU3HAKM TOHATHM, YCTaHaBIMBATh UX
B3aMMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIIUE IOHSITHS NpPU ONMCAHWU COCTaBa, CTPOCHUS M CBOMCTB
OpPraHUYeCcKUX COCTUHEHUMH;

c(OpPMUPOBAHHOCTh YMEHUM:

UCMOJb30BaTh XUMHMYECKYIO CHMBOJIMKY [UIS COCTABICHHMSI MOJEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHNYEeCKUX BEIIECTB;

COCTABJIATh ypPaBHEHUS XHMHMYECKMX pPEaKUMH U pPacKpblBaTh HMX CYHIHOCTb: OKHUCJIMTEJIBHO-
BOCCTAaHOBUTENbHBIX PEAKIMI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajlaHCa ATHX peaklui, peakiuil
MOHHOT0 0OMeHa IyTEéM COCTABJICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3TOTaBIMBATh MOJENN MOJIEKYJ OPraHMYECKHUX BEUIECTB JUIA WJUTIOCTPAIlMM HX XHMHYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHIA: YCTaHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEIIECTB MO
UX COCTaBy M CTPOCHHIO K OIpEIeJIEHHOMY KJacCy/Tpylnre COeIMHEHUH, JaBaTb MM Ha3BaHUS II0
cucremarndeckoir HomeHkinarype (IUPAC) wm mnpuBOaMTh TpUBHANBHBIC HAa3BaHHS JUIA OTICIBHBIX
NpeJCTaBUTENIeH OpPraHMYeCKHX BEIECTB (3TWUJICH, alleTHJIEH, TOJIYOJ, TJIMIEPUH, YTUIICHIJIUKONIb, (EeHol,
(dbopManbaerua, aleranbIerus, aleToH, MypaBbUHAas KUCIIOTa, YKCYCHasl KUCIO0Ta, CTeapuHOBasi, OJICMHOBAS,
NAJIBMUTHHOBAS KUCIIOTHI, TJIMIIMH, alaHuH, MabTo3a, (PYKTO3a, aHUINH, AUBUHUII, U30IIPEH, XJIOPOIPEH,
CTHPOJI U APYTHE);

Cc(OPMHPOBAHHOCTh YMEHHUS OMNPEAEATh BUJ XUMHUYECKOW CBA3M B OPraHUYECKUX COEAMHEHUSIX
(KOBaJIeHTHAs! M MOHHAS CBSI3b, G- M T-CBSA3b, BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS IPUMEHSTDH MOJI0KEHUS TEOPUU CTPOCHHUSI OpPraHUYEeCKHUX BemecTB A. M.
BytnepoBa 115t 00bsICHEHHS 3aBUCIMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3NUECKUE U XMMUYECKHIE CBOMCTBA
TUMUYHBIX [IPEICTAaBUTENCH PA3IMYHBIX KIACCOB OPTaHUYECKUX BEUIECTB: aJJKaHOB, LIMKJIOAIKAHOB, aJIKEHOB,
aJIKaJUCHOB, AJKWHOB, apOMAaTUYECKHX YIJIEBOJOPOJOB, CIUPTOB, albJAETHIIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX W CIIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCAMHEHHH W aMHUHOB, aMHUHOKHUCJIOT, OEJKOB,



yraeBOJOB (MOHO-, 1U- H TMOJHCAXapUIOB), HWIUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXAY HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIL;

c(OPMUPOBAHHOCTh YMEHHS TMOATBEPXKAAaTh HA KOHKPETHBIX IMPUMEpPAX XapakTep 3aBUCUMOCTHU
PEaKIMOHHON CIIOCOOHOCTU OPTaHMYECKUX COCAMHEHUN OT KPAaTHOCTH U THIA KOBAJIEHTHOW CBS3H (G- U T-
CBSI3M), B3aHMHOT'O BJIIMSIHUSI @aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHsSI XapaKTEepPH30BaThb HCTOYHHKU YIJIEBOJOPOAHOTO ChIPbs (HE(TH,
MPUPOJIHBIN ra3, Yroiib), CiocoObl ero nepepadoTKU U MPaKTUYECKOe MPUMEHEHHUE MPOYKTOB MepepadoTKu;

c(OpPMUPOBAHHOCTh BIIAJCHUSI CHUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS —
HaOJI0ICHNH, U3MEPEHUH, MOACTMPOBAHNH, SKCIIEPUMEHTE (PEATbHOM U MBICIICHHOM) M YMEHHUS TPUMEHSTH
9T 3HAHMS;

c(OPMHPOBAHHOCTH YMEHUS IPUMEHATH OCHOBHBIE ONEPAIIUN MBICIUTEILHON AEATEIHHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHUE, 0000IeHNe, CUCTEMATU3AlINIO, BbISIBICHUE MPUYHMHHO-CIEICTBEHHBIX CBSI3EH — IS
W3YyYEHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIUI;

cOPMUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBA3b XUMHUYECKMX 3HAHUN C TMOHATUSMU H
MPEJCTaBICHUSAMH IPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJIsl 00JIe€ OCO3HAHHOTO TTOHUMAHUS CYITHOCTH
MaTepUaIbHOTO €IMHCTBA MUPA, UCIIOIH30BATh CUCTEMHbIE 3HAHUS 110 OPraHUYEeCKON XUMUH 11 OObSICHEHUS
Y IPOrHO3UPOBAHMSI SIBJIEHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMUPOBAHHOCTh YMEHHUIl: MPOBOJIUTH PACUYEThl MO XHUMHUYECKUM (QOopMyJIaM M YpaBHEHUSM
XUMHAYECKHX PpEaKIUil C HCIOJb30BaHHEM (U3NYECKUX BeIMYUH (Macca, 0O0BEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XApPaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: pacuéThl IO HaXOXKICHUIO
XUMHUYECKON (OpMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJSM XMMHYECKUX 3JIEMEHTOB, MPOIAYKTaM
CrOpaHus, IUIOTHOCTU T'a3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCTh yYMEHHWIl: TNPOTHO3UPOBaTh, AHAIM3UPOBATH H OIECHWUBAaTH C MO3WIHN
HKOJIOTUYECKOM O0€30ImacHOCTH TMOCHEeACTBUS OBITOBOM W IMPOM3BOACTBEHHOW JEATENBHOCTH YeEJIOBEKa,
CBSI3aHHOM C IepepadOTKOW BEUIECTB, HCIOJIb30BATH IOJYYEHHbIE 3HAHUS [Js NPUHATUS T'PAMOTHBIX
pelieHuit mpoOsieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEHH;

c(OPMUPOBAHHOCTh YMEHUN: CAMOCTOATEIBHO IJIAHUPOBAThH U MPOBOJUTH XUMUUYECKUN SKCIIEPUMEHT
(monmydyeHHe M H3yYEHHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIMH YIIEBOAOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOJCOAEPKAIIMX OPIraHUYECKUX BEILIECTB, PEIICHHE IKCIEPUMEHTAIbHBIX 3a/1a4
[0 PAacHO3HABAaHUIO OPraHUYECKMX BELIECTB) C COOJIOAEHHWEM MpaBUi 0Oe30MacHOro oOpaleHus ¢
BELIECTBAaMHU M JIaOOpaTOpHBIM 000pyZOBaHHEM, (HOPMYJIHPOBATh LIE€Nb HCCIEIOBaHMS, NPEACTABIATH B
pa3Iu4HOM opMe pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATH U OIEHUBATh X JOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHUM:

co0JIr01aTh MpaBHiIa SKOJIOTUYECKH L1e1eCO00pa3HOro MOBEIEHUS B ObITY U TPYIOBOH JESITEIbHOCTH B
LENAX COXPAHEHHsI CBOErO 3/I0POBbS, OKPYKAKOUIEH NMPUPOJHOM Cpelapl M JOCTHKEHUS €€ YCTOMYHMBOTO
pa3BUTHS;

OCO3HAaBAaTh OMACHOCTh TOKCUYECKOTO JICHCTBUS Ha UBbIE OPTaHU3Mbl ONPEIEIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHUMas cMbica nokazarens [1/IK;

aHAJIM3UPOBATH LEJI€CO00PA3HOCTh MPUMEHEHHS OPTaHUYECKUX BEHIECTB B IPOMBIIIJIEHHOCTH U B OBITY
C TOYKH 3PEHMSI COOTHOIIEHUS PUCK-TIONb3A;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIIATH IIEJICHANPABICHHBIN MOUCK XUMUYECKOW WH(OpPMAIUU B
pa3IMYHBIX WCTOYHWKAX (HayyHas W Yy4eOHO-HAaydHas JUTepaTypa, CpPEeACTBa MaccoBOW WH(pOpMaIUH,
NHTepHer u apyrue), KpUTHYECKH aHAJU3UPOBATh XMMHYECKYI0 HH(POpPMAIHIO, TepepadaTrsiBaTh €€ u
MCIOJIb30BaTh B COOTBETCTBUHU C IIOCTABJICHHON y4eOHOH 3a/1auei.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs Kypca «O01as u HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTIX H
MO3HABAEMOCTH SIBICHUN MPUPOJIbI, O MECTE U 3HAUCHUH XUMHUU B CICTEME €CTECTBEHHBIX HAyK U €€ poJH B
o0ecIreueHn yCTOWYMBOTO Pa3BUTHS, B PEIICHUU TPOOJIEM SKOJOTHUUECKOU, YPHEPTETHYCCKON U THUIICBOM
0€30MacHOCTH, B Pa3BUTUU MEAWIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHUKOB DHEPIHH, B



00€eCTeYeHnn PalMOHAIBHOTO PUPOIOTIOIB30BaHNUS, B (POPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KYIbTyphl
YeNloBeKa, a TAK)Ke HKOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cperie;

BJIAJICHUE CHUCTEMOM XHMMHMUYECKMX 3HAHHM, KOTOpas BKJIKOYACT: OCHOBOIIOJAralolUe IIOHATHA —
XMUMHYCCKHIA 3JIEMEHT, aToM, sApO aToMa, M30TOIbI, HJICKTPOHHAs 000JoYka artoma, S-, P-, O0-aTOMHbIC
opOuTany, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aToMmMa, THOpUAM3aLuUs aTOMHBIX opOuTaneil, HoH,
MOJIEKYJa, BAJIEHTHOCTbh, AJIEKTPOOTPHUIATEIbHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKas CBA3b (KOBaJCHTHas,
HOHHAs, METAJUIMYecKas, BOJOPOJHAsA), KpUCTANIMYECKas pelETKa, XHUMHUYEcKass peakuus, pacTBop,
AIEKTPOJIUTHI, HEJIEKTPOIUTHI, 3JIEKTPOJUTUYECKAS JUCCOLUALMNS, CTENEHb AUCCOLMALIMM, BOJOPOIHBII
M0Ka3aTesb, OKUCIUTEINb, BOCCTAHOBUTENb, TEIUIOBON 3((EKT XUMUIECKON peaKIiu, CKOPOCTh XUMUYECKOM
peaKiuy, XUMHUYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DSICKTPOIUTUUYECKOW JAUCCOIMAIINH,
nepuonnueckuil 3akoH [[.MI. MenneneeBa, 3aKOH COXpPaHEHHs MacChl BEIECTB, 3aKOH COXPAHEHHUs H
MIPEBpAIICHUS] JHEPruyd IpPU XHUMHUYECKMX pEaKLMsIX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
NEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHMBOJMYECKHM S3bIK XUMHH, MHPOBO33PEHUYECKHE 3HaHUS,
JeXalue B OCHOBE IMOHMMAaHMUS MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH; COBPEMEHHBIE
IIPEACTABIICHUS O CTPOCHUM BELIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YPOBHSX;
MPEACTABICHUS O MEXaHM3Max XHMMHUYECKMX pEaKlHil, TEpMOJMHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSAX MX IIPOTEKaHUs, O XUMHUYECKOM PAaBHOBECHM, pacTBOpPax M AMCIEPCHBIX CHCTEMaX;
(bakToNOrMuecKrue CBEeICHUs O CBOMCTBAX, COCTaBe, MOJIYYCHUU 1 O€30MMaCHOM HCIOJIb30BAHUN BaKHEHIIINX
HEOpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOHN AESITEIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHLIMIAX
XUMHUYECKOTO TPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHHI: BBIABIATh XapaKTepHbIC MPHU3HAKK TOHATHH, YCTaHABIMBATh MX
B3aUMOCBS3b, UCIIOJI30BaTh COOTBETCTBYIOUIUE IMOHATUS MPU ONUCAHUM HEOPraHUYECKHX BEIIECTB M HUX
IIpEBpALLCHUH;

Cc(OPMHPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XUMMUYECKYIO CHUMBOJMKY JUIsI cOCTaBiIeHHs (opmyr
BEIIECTB M YpaBHEHUI XMMHUYECKHX peakuuii, cucreMarnueckyro HomeHkinatypy (IUPAC) u tpuBuansHbie
HAa3BaHMsI OT/AEIbHBIX BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPENENSITh BAJIEHTHOCTh U CTETIEHb OKHCIEHUS! XMMHUECKHUX AJIEMEHTOB
B COCIMHEHMAX, BUJ XUMHUYECKOW CBA3M (KOBaJEHTHAas, HMOHHAs, METaJIMYecKasi, BOJOPOJIHAs), THII
KPUCTAJUIMYECKON pEMIETKH KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BUAA XMMHUYECKON CBS3U U
TUMA KPUCTAJUIMYECKON peméTky, OOMEHHBIH U JIOHOPHO-aKLENTOPHBI MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOU CBS3U;

c(OpPMUPOBAHHOCTh YMEHMH: KiIacCU(PUIMPOBATh: HEOPraHMYECKHE BEIECTBA IO HUX COCTaBy,
XMMHUYECKHE PEaKLUH M0 PA3JIMYHbIM MpPU3HAKaM (YHCIY M COCTaBY PEardpyrolUX BELIECTB, TEIIIOBOMY
3¢ (deKTy peakiiy, U3MEHEHHUIO CTEeTIEHEeH OKHCIIEHHUS 3J€MEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aTropa u
JPYyTHUE); CaMOCTOSITEIbHO BBHIOMPATh OCHOBaHMS M KPUTEPUU I KJIACCU(DUKALMU U3y4yaeMbIX BELIECTB M
XUMHYECKUX PEAKIINIL;

c(OPMHPOBAHHOCTh YMEHHS PACKpbIBaThb CMBICI THepuoauueckoro 3akoHa J[. WM. MenneneeBa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00bSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB U HOHOB XMMHYECKHX
3JIEMEHTOB TEepBOro—4eTBEPTOro mnepuonoB llepmoamueckonn cucrtembl .M. MenaeneeBa, ucnonb3ys
MOHSTHSA («IHEPTETHYECKHE YPOBHHY», «IHEPreTUYECKHE MOJYPOBHM», «S-, P-, O-aToMHBIE OpOUTAIH»,
«OCHOBHOE U BO30YX/JIEHHOE YHEPreTUYECKUE COCTOSHUS aTOMay; OOBICHITh 3aKOHOMEPHOCTH M3MEHEHMUS
CBOWCTB XMMUYECKHUX JIEMEHTOB U UX COEAUHEHHUI 110 nepuoaam u rpynnaM [lepuoguueckoii cucremsr /. H.
Menpeneena, BaJleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUECKUE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IOATBEP)KJIATh CYIIECTBOBAHUWE TI'€HETMYECKOM CBA3M MEXAY HEOPraHWYEeCKHUMH
BEILECTBAMMU C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIuil

MOCPEJICTBOM COCTAaBJICHUSI DJIEKTPOHHOTrO OajaHca 3TUX peakIyif, peakiuii HOHHOTO OoOMeHa MyTEM



COCTABJICHMSI HX IIOJHBIX M COKPALIEHHBIX HWOHHBIX YPaBHCHHUHM; pEaKUUd TUAPOIU3d; pPEAKLUN
KOMILIEKCO00pa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB LIMHKA U aJJFOMUHHUSA);

c(OPMHPOBAHHOCTH YMEHHSI OOBSACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEaKIuil ¢ y4€ToM
UX DHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHNUSI CKOPOCTH XUMUYECKON PEAKIIUH B 3aBUCUMOCTH OT
pa3nuYHBIX (PAKTOPOB, a TAK)KE XapaKTep CMEIICHUS XMMHUYECKOTO PAaBHOBECHUsS MO BIMSHUEM BHEUIHHX
BozaeiicTBuil (mpunnwun Jle larense);

c(OPMHPOBAHHOCTH YMEHHUS XapaKTEPH30BaTh XHMHUYECKHE pPEAKIWH, JIeKallMe B OCHOBE
IPOMBIIIJICHHOTO TIOJIyY€HHs] CEPHOM KHCIOTBI, aMMHUakKa, OOlLIMe Hay4Hble HNPUHLUIB XUMHYECKUX
MIPOU3BOJICTB; 1I€TIECO00PA3HOCTh MPUMEHEHHUSI HEOPTaHMUECKUX BEUIECTB B MPOMBIIIJICHHOCTH U B OBITY C
TOYKH 3PEHHSI COOTHOILLEHUS PUCK-TI0Nb3a;

c(OPMHPOBAHHOCTH BJIAJICHHS CUCTEMOH 3HAHHMI O METOJIaX HAyYHOTrO O3HAHUS SBICHUN TPUPOIBI —
HaOJI0IcHNe, W3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT (PEalbHbI M MBICIEHHBIN), UCIOIb3YEMBbIX B
€CTECTBEHHBIX HayKaX, YMEHMS IIPUMEHATH 3TH 3HAHUS IIPHA SKCIIEPUMEHTAIbHOM UCCIIEI0BAHUH BEUIECTB U
111 OOBSCHEHUSI XUMUYECKUX SIBJICHUH, UMEIOIIHUX MECTO B IPUPOJIE, IPAKTHUECKON €ATEIbHOCTH Yel0BeKa
U B IOBCEJTHEBHOM JKU3HU;

C(OPMHUPOBAHHOCT YMEHHS BBIABIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C MOHATUAMU MU
MIPEJICTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAY4YHBIX IIPEIMETOB MJii 00Jieeé OCO3HAHHOIO IOHUMaHUs
MaTEpUAIbHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHS TNPOBOAMUTH PACUETHI: C HCIOJIB30BAHUEM IOHATUH «MaccoBas OIS
BEIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLIEHTPALUs»; MacChl BellecTBa WIM 00b&Ma raza mo U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MIIM 00BEMY OJTHOTO U3 YIaCTBYIOIIUX B PEAKIIMHU BEIIECTB; TETNIOBOTO Y deKTa
peakuuyu; 3HA4YE€HUs BOJOPOAHOIO IOKA3aTelll PAacTBOPOB KHUCIOT M ILEIOYEM C WM3BECTHOW CTENEHBIO
JUccoluanum; Maccel (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTa pEaKLUU, €CIIH OJIHO U3 UCXOAHBIX BEIIECTB
JaHO B BMJIE PAacTBOpa C OINpeNeNEHHOW MaccoBOM Joyell pacTBOPEHHOIO BEIIECTBA WIIM JIAHO B M30bITKE
(MMeeT mpUMecH); A0JIM BBIXOJA MPOAYKTa peaKIIMK; 0ObEMHBIX OTHOIIECHUH I'a30B;

Cc(OPMHPOBAHHOCTh YMEHUN: CAMOCTOSATENBHO TUIAHUPOBATh U IMTPOBOANUTh XUMUYECKUN SKCIEPUMEHT
(mpoBeneHKe peakliuii HFOHHOro 0OMeHa, OATBEP:K/IEHNE KaueCTBEHHOT0 COCTaBa HEOPraHNYECKUX BEIIECTB,
ONPEJETICHUE CPEAbl PacTBOPOB BELIECTB C IIOMOIIBIO WHIUKATOPOB, W3YUYECHHE BIIUSAHUSA Pa3IMYHBIX
(aKkTOpOB Ha CKOPOCTh XUMUYECKOM peaKkIuy, pelieHne 3KCIepUMEHTAIbHBIX 3a1a4 110 TeMaM «MeTamis» u
«Hewmeramnel») ¢ cobmtofeHrneM MpaBuil 0€30MacHOro OOpalleHusi ¢ BellecTBaMM M Ja00paTOPHBIM
o0opynoBaHueM, (GpopMyIupoBaTh L€JIb WCCIIEIOBaHUS, MPEACTABIATh B Pa3InyHONW (hopMe pe3ybTaThl
JKCIIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh yYMEHUH: COONMIOaTh TIpaBWIa TOJH30BAHUS XUMHUYECKOHW TMOCYAOM U
na00paTOpHBIM 00OpYAOBaHUEM, OOpalleHHs C BEIECTBAMU B COOTBETCTBMM C MHCTPYKIMSIMHU 10
BBITIOJTHEHUIO JTA00PATOPHBIX XMMHUYECKHUX OIBITOB, SKOJIOTHUECKH 1L1€JecO00pa3HOTo MOBENEHUs B OBITY U
TPYIOBOM JEATENBHOCTH B LEJIAX COXPAHEHUs CBOErO 3J0pPOBbs, OKPYXKAIOIIEW NPUPOJHOU CpEIbl U
JNOCTH)KEHHSI €€ YCTOWYMBOIO pPa3BUTHS, OCO3HABATh OINACHOCTh TOKCHUYECKOTO JACMCTBUS Ha >KUBBIC
OpraHMU3MBbI ONPEAEIEHHBIX HEOPTAHUUECKUX BEILIECTB, IOHMMas cMblca nokaszarens [TIK;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIIATH IIEJICHANPABICHHBIN MOUCK XUMUYECKOW WH(GOpPMAIUU B
pa3NUYHBIX HCTOYHMKAX (HaydHas M y4yeOHO-HayuyHas JUTeparypa, CpelCTBa MAaccoBOH HH(popMaluy,
WuTepHer u Apyrue), KpUTHUECKH aHAIM3HPOBATh XUMHYECKYI0 HH(OpMAIHIO, NepepadarbiBaTh €€ U
MCMOJIb30BaTh B COOTBETCTBHUHU C IMIOCTABJICHHOHN Y4eOHOM 3a/1a4ei.
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Hroro no pazueny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 3 6
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
o (undposbie)
Ne n/mm HaumeHoBanue pa3aesioB U TEM IPOrpamMmmabl Beero KOHTpoJ]],HI,[e HpaKaneCKne 06pa30BaTeJ’IbHLIe
padoTbI padoTbI pecypesi
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH u
1.1 [Tepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB /1. 9 ﬁgggﬁeeijiiorﬁ/z 4d57f24
. Menneneena — :
1.2 Crtpoenue BemniecTBa. MHOrooOpasue BEIIeCTB 11 1 Eggg?/()r;eelig)or{fﬁ dd57f24
bu6mmoreka [JOK
13 XHMHICCKAC PEaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nea 2. Heoprann4yeckasi xumust
bubmuorexa [JOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
2.2 Merajuisi 23 1 2 https://m.edsoo.ru/2dd57f24
Uroro mo pazneny 54
Pasznea 3. Xumud u :Knu3HbL
3.1 Mertoapl MO3HAHUS B XUMHU. XHAMHUS U KU3HD 9 ﬁgg;l'?/?;eeijasiorﬁm dd57f24
Htoro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 4 8

ITOYPOYHOE IIJTAHUPOBAHUE
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10 KJIACC

KoaudecTBO 9acoB

Ne ara JJIeKTPOHHBbIE HU(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoapipie  Ipaxruteckue f/llsyqeﬂnﬂ oﬁpasol:;aTeanbleq)[?ecypcm
padoTbl padoThl

CtapTOBBIil KOHTPOJIb 1 1 bubmorexa LIOK
https://m.eds00.ru/3686e6f5

[Ipenmer u 3HaYEHUE OPraHUYECKON

XUMHH, TIPEJICTaBICHUE O MHOT000pa3uu

OpPraHUYECKUX COCTMHEHHH .DIEKTPOHHOE 1 bubnuorexa [JOK

CTpOEHHE aToMa yriepojia (OCHOBHOE U https://m.edsoo.ru/Oce6fd4c

BO30YXIEHHOE cOCTOsIHUSA). BaneHTHbie

BO3MOXXHOCTH aToMa yriiepoja

XuMudeckas CBSI3b B OpraHM4eCKHUX

coeIMHEeHHSIX. MexaHu3Mbl 00pa30BaHMs 1 bubnuorexa [JOK

KOBAJICHTHOM CBSI3H, CITIOCOOBI pa3pbiBa https://m.edso0.ru/8d39f5c8

CcBs3e

Teopus cTpoeHUS OPraHU4YECKUX 1 bubnnorexka [JOK

coenuHenuii A. M. Byrieposa https://m.edso0.ru/9e595ch8

Bupl uzomepuu: cTpykTypHas,

MIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 1 bubnnoreka [JOK

3¢ GeKTHI B MOJIEKYITaX OpraHHYECKUX https://m.edsoo.ru/b0e61661

COCTMHCHUN

IT TaBJICHHUE O KIaCCU(PUKAIIUN U

cvﬁiﬁaamzec;aﬂo HOMCe;K?;aTyEa (IUPAC) 1 bubmorexa [IOK
https://m.edsoo.ru/c212dd21

OpraHUYEeCKUX BELIECTB

Knaccudukanus peakiuii B opraHn4ecKkoi 1 bubnuorexa [IOK

XAMUH https://m.edsoo.ru/ba5706aa

Cucremaruzanys 1 0000IIeHe 3HAHNU 110 1 bu6mmorexa [IOK

TeMe https://m.edsoo.ru/87a37cab

ATKaHBI: TOMOJIOTUYECKHH psifl, 001ast

dhopmyna, HOMEHKIATypa U U30MEpHs, 1 bubmuorexa [JOK

3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ

https://m.edso0.ru/25a14636
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dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

10 AJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenu KaHOB B IIpU .

11 C?{Ogoé[; noiiﬂqein?l u l'IpI:I)/IMpeOIfeeHI/Ie bubmorexa LIOK

https://m.edsoo.ru/259b0a5b
aJKaHOB
[uknoankanel: obmast popmyna,

12 HOMEHKJIaTypa U U30MepHUsi, 0COOCHHOCTH bubmuorexa [JOK
CTPOCHHS M XMMHUYECKUX CBOICTB, https://m.eds00.ru/156730d2
CHOCOOBI MOJTYYEHHS ¥ IPUMEHEHHE
Pemenue pacu€rHnix 3a/1a4d Ha
OTIpeIeNICHUE MOJICKYIIPHOU (HhOPMYITBI

13 OpPraHMYE€CKOro BEIIECTBA MO0 MAaCCOBBIM bu6mmoreka [IOK
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIIUX B https://m.edsoo.ru/bf84d8eb
ero cocraB. CucremMaru3anus u
0000111eHKE 3HAHUI 10 TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias

MYyJia, HOMEHKJIATypa, SJICKTPOHHOE 1
14 g}i())(r))CT};)aH,CT(E:eIfHOG CT}I;I())C,}IBI/I:MOI.?IOCK}’J(')I.G bubmorexa HOK
https://m.edsoo.ru/273b0ale
CTpyKkTypHast ¥ IMC-TPaHC-U30MEPUs
aJIKCHOB

15 dusznyeckre U XUMHUUYECKHE CBOMCTBA bu6mmoreka [JOK
ankeHoB. [IpaBuiio MapkoBHUKOBA https://m.edso0.ru/21069ccd

16 CriocoObl ToTy4eHUsI ¥ TPUMEHEHNE bubnuotexa [JOK
AJIKCHOB https://m.eds00.ru/665dc058
IIpakTnueckas padora Ne 1 mo Tem

17 “l'rl)onyqez;e 3T€1n6e?{a I/INI/ISyq;)HI/Iee eero bubmorexa HOK

N https://m.edsoo.ru/0941eed8
CBOICTB
Pemenue pacu€THbBIX 3a7a4 HA
18 oflpeeﬂeneeII{)H(e: ;oneKyiﬂiHoﬁ (hopMyITBI bubmorexa [IOK
https://m.edsoo.ru/e9ea9921
OpPraHUYECKOI0 BEIIECTBA
19 11:‘31?;;:1;{;.1{?,?: Iigl);eyIJ{III{/II;z’BaHHHe bubmmorexa [IOK
’ ) https://m.edso00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHS
20 XUMUYECKUE CBOMCTBA COMPSIKEHHBIX bubmuorexa [JOK

JTUEHOB

https://m.edso0.ru/e561253d
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CriocoOsl MoTyueHus: U MpUMEHEHUE

bu6mmoreka [IOK

21 aJIKaJIMCHOB https://m.edso0.ru/1aa81660
AJKHWHBI: TOMOJIOTUYECKHH psifl, 001as
29 dhopmyna, HOMEHKJIATypa, JJIEKTPOHHOE U bubmuorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!I, https://m.edsoo.ru/68b6cc4c
(u3nueckue cBoicTBa
23 XUMUYecKre CBOMCTBA AJIKUHOB bubmorexa LHOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakIii Ha TPOHHYIO CBSI3b bubmorexa [TOK
https://m.edsoo.ru/7b1c48da
o5 CrniocoObl osTyyeHHsl U IPUMEHEHUE bubnuoreka [IOK
AJIKHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agau: pacu€rsl 10 ypaBHEHUIO bubnnoreka [JOK
XHUMHUYECKON peaKinu https://m.edso0.ru/5db8e526
97 Cucremaru3zanus u 0000IIeHNe 3HAHUH 110
TeMe
ApEeHbI: TOMOJIOTUYECKUH psJl, 001Ias
M HOMEHKJIaTypa. KTPOHHOE 1
28 gg(?CT}l;J;aI;CTge}?Hog iT}]I])I())aéHiJ;eMOJPI(e)Ky; ) bubmorexa [TOK
https://m.edsoo.ru/a92a7094
OeH30J1a U TOJIyoJIa, UX (PU3NYECKUE
CBOMCTBA
29 XHMMHUUYECKHE CBOMCTBA APEHOB: PEAKIUU bubnuoreka [IOK
3aMelIeHHs https://m.edsoo.ru/a44alae4
30 npncossmenn, oxerenme rovOTOTOD ubmioera LIOK
’ https://m.edsoo.ru/a44alae4
OeHzona
31 Oco0EHHOCTH XUMHUYECKHX CBOWCTB bubnmuotexa [JOK
CTHpOJIa https://m.edsoo.ru/d5018a54
32 Igrelgi;{eﬁeegligq;ziixyziﬁ;gil)opMynLI bubmorexa HOK
https://m.edso0.ru/53461a2c
OpPraHUYECKOTO BEIIEeCTBA
33 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubmuorexa [JOK
apeHOB https://m.edso0.ru/6f717d09
34 ['eneTnyeckas CBsI3b MEXKIY Pa3IMYHBIMU

KJIACCAMH YTJICBOJIOPOIOB
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Pacuétel mo YpaBHCHHUAM XUMHUYCCKHUX

35 peaknuii. Cuctemaruzanms 1 00001eHue
3HaHUH MO TeMe
36 [Ipuponnsiii ra3. [lomyTHbie HEPTIHBIE
rassl
37 KameHHbI#1 yrosib 1 NpoIyKThl €ro bubmumoreka [IOK
nepepaboTKu https://m.edsoo.ru/69b3398b
3B Tpawencane nporyiros nepepadorss buGaorexa LIOK
https://m.edsoo.ru/21f9de78
HetH
39 ['enetnueckas CBSI3b MEKAY PAa3IUYHBIMU
KJIacCaMM YIJIEBOJIOPOOB
o | o remorpcsoe e 10K
’ https://m.edso0.ru/82b4d759
3aMeleHus TajoreHa
JleicTBHE 1IeN0YeH Ha
41 rajoreHnpou3BoIHbIE. B3anmoneiictue
JIUTaJIOTEHAIKAHOB C MAarHUEM U ITHHKOM
42 Cucremaru3anus 1 0000IICHUE 3HAHUH 10 bubmuorexa [JOK
pazzaeny "YrieBoaopoisr" https://m.edsoo.ru/20e89f22
43 KounTponbhas padota no teme bubnnoreka [JOK
"VrneBomopoas!" https://m.eds00.ru/95c9e298
[IpenenpHBIC OTHOATOMHBIE CITUPTHI:
| e, e By B LOK
’ ’ https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccupukanus,
(u3nueckue cBOCTBa
45 XUMHYECKUE CBOMCTBA IIPEACIBHBIX bubnuorexa [IOK
OJTHOATOMHBIX CITHPTOB https://m.edsoo.ru/26ee34fe
16 CriocoOsI MoTyueHus: U IPUMEHEHUE bubnmoreka [JOK
OJTHOATOMHBIX CITUPTOB https://m.edso0.ru/484100000000000
[IpocTeie 3¢upbl: HOMEHKIIaTypa U Bubmorexa [IOK
47 M30MepHsi, 0COOCHHOCTU (PU3UUECKUX U

XUMHUYECKUX CBOUCTB

https://m.edsoo.ru/c2¢c788b2
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MHoroaToMHEBIE CIIMPTHI: STUJIICHIJTINKOJIb U

bu6mmoreka [IOK

48 IJMLEPUH, UX (bu3nvecKrue 1 XUMHUYECKUE hitps://m.edsoo.ru/eedd84aa
CBOICTBa
49 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubmuorexa [JOK
MHOT'0OaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
50 @DeHOI: CTPOCHHUE MOJICKYIIBI, PU3NICCKUE bubmuoreka [JOK
cBoiicTBa. TOKCHYHOCTH (heHoIa https://m.edso00.ru/2ce726f8
. bu6mmoreka [IOK
>1 Xumuacciue croiicTsa (erona https://m.edso0.ru/037ca5f9
52 CriocoObl 1oTy4eHus1 1 IPUMEHEHNE bubnuorexa [JOK
beHoaa https://m.edsoo.ru/c77ddf4c
IIpakTryeckas ta Ne 2. Pemienu
53 3KI():anepijH2TlaniafL?xii\;aq H(E): T:Me ) bubmmorexa [TOK
N i https://m.edsoo.ru/fd0ced09
CrpThl ¥ HEHOIBI
54 CucremaTu3aius 1 0000IICHUE 3HAHUH TI0 bubnuorexa [JOK
TeMe https://m.edso00.ru/1810cb9b
AJNBAETHABI U KETOHBI: 2JIEKTPOHHOE
55 CTpOeHUE KapOOHUIIHLHOM TPYIIIIHI; bubnuoteka [JOK
TOMOJIOTHYECKHE PAIbI, o0mmas Gpopmya, https://m.edsoo.ru/b139beaa
M30MepHUsi U HOMEHKJIATypa
56 ATNBIEruipl U KETOHBI: (PU3NMUECKUE bu6mmoreka [IOK
CBOWCTBA; PEAKIMH MTPUCOCTUHCHUS https://m.edso0.ru/c887425c¢
57 Peaknuu okuCIIEHUS U KaUeCTBEHHBIC bubmuorexa [JOK
peaKivy abICTUI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOblI TTOTYYeHHS aJTbIETHIOB U bu6mmorexa [IOK
KETOHOB https://m.edsoo.ru/520d1c51
HOOCHOBHBIE IT bHBIE K HOBBI
59 I(c)lfcn(Z)OTil OOCO6ZHI§§§Te‘IiII CTp(feHaIffI(/)IXO ) bubmorexa LOK
’ https://m.edsoo.ru/fecOb113
MOJICKYJT
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnnorexka [JOK
KHCJIOT, UX (PU3NYECKUE CBOWCTBA https://m.edso0.ru/700cc87b
61 XHUMHYECKHE CBOMCTBA IIPEAEIBHBIX bubnuoreka [IOK

OJHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT

https://m.edso0.ru/40e6e0e9
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Oco0eHHOCTH CBOWCTB MYpPaBbHHOM

bu6mmoreka [IOK

62 KHUCIOTHL. MHOT0OOpa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OcoOeHHOCTH CBOMCTB: HETIPEAETbHBIX U
MaTHYECKUX K HOBBIX
63 ;EI(I)(EI;(SOH?];HX FEE?)?)K(?I/IK&[)%OHOBHX bubmorexa LIOK
’ https://m.eds00.ru/83a08773
kuciot. [IpencraBurenu BHICIINX
KapOOHOBBIX KHUCJIOT
64 [ToHsATHE O TPOU3BOIHBIX KAPOOHOBBIX bubnnoreka [JOK
KUCIIOT https://m.edso0.ru/0d162d9d
65 CriocoObl MoTy4eHus: 1 IPUMEHEHNE bubnuorexa [JOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/7¢065c9d
o | Shmmme s roenonmeca Bmorea 10
’ https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bu6mmorexa [IOK
a¢upoB https://m.edsoo.ru/ad6b94b2
Pemrenue pacu€THbIX 3a7a4: 10 YpaBHEHUIO
68 XUMHUYECKOHN PEAKIMH, Ha ONPEICIICHHUE
MOJIEKYJISIPHOM (JOPMYITBI OpraHUYECKOTO
BEIIECTBA
IIpakTuyeckas ta Ne 3. Pemienu
69 3I<pcilepm\:Hianffbcl)xii\;a?{ ns TeeMe ) bubmmorexa LJOK
N " https://m.eds00.ru/486671fb
Kap6onoBbie kucnotbl. CioxHbIE d3PUPbI
70 XKupsl: ctpoenue, pusnueckue u bubnnorexa [JOK
XUMHUYECKHUE CBOMCTBA (THAPOIU3) https://m.edsoo.ru/a19c5b98
1L conepaun ocrar nenporem bubanorexa IOK
https://m.edso00.ru/b0331922
XKUPHBIX KUCIOT. JKUpBI B IPUPOJIE
Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
72 KHUCJIOT, UX Mortoliiee aercTBue. [loustue o bubmuorexa [JOK

CHUHTCTHUYCCKHUX MOKIINX Cp €ACTBax
(CMC)

https://m.edso0.ru/3c566565
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I'enernueckas cBA3b YriI€BOAOPOaAOB U

bu6mmoreka [IOK

73 KHCIIOPOJICOICPIKAIUX OPraHUIECKIX hitps://m.eds00.ru/56790c96
BEIIECTB — :

74 PacuéTel 10 ypaBHEHUSM XUMUYECKUX
peakuuin

75 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 bubnmoreka [JOK
TeMe https://m.edsoo.ru/f8eaf2eb
OOm1ast XxapaKTEpUCTHKA YTICBOJOB U Butmorexa LIOK

76 KJIaCCU(UKALIUS YTICBOIOB (MOHO-, IH- U https://m.eds0o.ru/7a9693a1
TOJIMCAXapHU/Ib) — '

77 MoHocaxapuabl: pU3MUECKUE CBOMCTBA U bubmmoreka [IOK
HAXOJXKJICHHUE B IIPUPO/IC https://m.edsoo.ru/b4bdda2d

78 IIpuMeHeHue TIIFOKO3bI, €€ 3HAYEHHE B bubnnoreka [JOK
KU3HEACATESILHOCTH OpraHu3Ma https://m.edso0.ru/5e61122d
Jlucaxapuipl: caxaposa, MaJIbTo3a U Butmiorexa [IOK

79 nakro3a. Haxoxnenue B npupone u https://m.eds00.ru/eb0384e7
MIPUMEHEHUE TUCAXapHIOB — :
[Tonmmcaxapuapl: CTpoeHUE MaKpOMOJEKy1I, Butmiorexa [IOK

80 (bu3nyecKre U XUMHUYECKHE CBONCTBA, https://m.eds00.ru/72a04508
IIpUMEHEHNE — '

bu6mmoreka [IOK

81 [TonsTHE 006 UCKYCCTBEHHBIX BOJIOKHAX https://m.eds00.ru/62166766
Pemenne pacueTHsIX 3a7a4 Ha Butmiorexa [IOK

82 OTIpeieNICHUE JIOJIA BBIXO/1a MPOTyKTa https://m.edsoo.ru/7fdedT7ef
pEakLuy OT TEOPETHYECKHA BO3MOKHOTO — '

83 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 bubnmoreka [JOK
pasaeny https://m.edsoo.ru/08d4364c
‘I‘<0HTponLHa;1 pabota mo Teme Butmiorexa [IOK

84 Kucnopocoaepkamiiue opraHndecKkue hitps://m.edsoo.ru/42c6678e
coequHennsa" B :
AMUHBIL: KJIaccu(pUKaIys, CTpPOCHNE Bubmorexa [IOK

85 monexyx, 06mas hpopmysa, nsomepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (pu3nyecKre CBOMCTBa — '

86 XUMHUYECKHEe CBOMCTBA anu(PaTHIeCKUX bubnuoreka [IOK

AdAMHHOB

https://m.edsoo.ru/1bc5cf80
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87 AHWIVH: CTPOCHHE aHWJIMHA, 0COOEHHOCTH bubmuorexa [JOK
XUMHUYECKHX CBOWCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
88 CriocoObI MOJTy4eHUsl U IPUMEHEHUE bubnmoreka [JOK
ann(paTHIECKUX aMHUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U
89 nu3zomepusi, pusnyeckre CBOMCTBA. bubmumoreka [IOK
OTenbHbIE IPEACTABUTEIHN (- https://m.edsoo.ru/d1773e80
AMUHOKUCIIOT
XuUMHYECKUE CBOM
90 61/10J10r;(1:1601€<§e ZH;T;::?IEZH;IEI:{P(I;(JII/I?:EOI? bubmorexa [IOK
https://m.edsoo.ru/77df705a
CHHTE3 ¥ THIPOIIN3 TIETTHIOB
91 benku kak npupoaHbIE TOJIUMEPHI; bubnnorexa [HOK
CTPYKTYPbI OCITKOB https://m.edso0.ru/429e9899
. bubnuorexa [JOK
92 XUMUYECKUE CBOKCTBA OCITKOB https://m.eds00.ru/6237306d
A A — BuSmaorerca LIOK
' ' https://m.edso0.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYecKas poib
[TpakTuueckas paborta Ne 4. Pemenue
94 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnuotexa [JOK
"A30TcoiepIKaIiue OPraHuIecKue https://m.edsoo.ru/8e3c02d1
coeTuHEeHUS "
[TpakTrueckas padota Ne 5. Pemenue
95 AKCIIEPUMEHTANBHBIX 33724 110 TeMe bubnmoreka [JOK
"Pacmo3HaBaHie OPraHMYEeCKUX https://m.edsoo.ru/bde3fdf6
coequHeHun"
B "asoreoepmane oprammcexic ubmorera LIOK
i https://m.edsoo.ru/ce561bc?
COCTUHEHUS
OCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U bubnuoreka [IOK
97 .
METObI KX CHHTE3a —IIOJIMMEPU3ALINS U https://m.edsoo.ru/7aa63ebd
MTOJIMKOHICHCAIIHS
98 [TnacTmacchl. YTunuszamnus u nepepadboTka bubnuoreka [IOK

I1aCTHUKa

https://m.edso0.ru/82242e0f
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99 DJ1acTOMEepbl: HATypaJbHbIN 1 bubmuorexa [JOK
CHHTETHYECKUE Kayuyku. Pe3una https://m.edso0.ru/246103ec
100 commermcenne Hommeepss enetammoro 1 Butimorexa LIOK
HABHAYCHIS https://m.edso0.ru/5963a601
101 wenepmienrat: st 1o eve. ) ) Butimorexa LIOK
"PacniozHaBaHue macTMacc 1 BOJIOKOH" https://m.edso0.ru/3aebd77a
102 Bcepoccuiickas nmpoBeppuHas paboTa 1 1 ﬁggg?/(;;ee%asg)orﬁ/GaZZbleS
OBILIEE KOJIMYECTBO YACOB I1O 102 5 6
I[TPOTPAMME
11 KVIACC
No KoJunyecTBo 4yacoB Mara JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue W3yeHus o0pasoBaTejbHbIe
padoThI padoTsI pecypcnl

1 AtoM. CocTaB aTOMHBIX sA1iep. XUMUYECKUN 1 bubnnorexa [JOK
sneMeHT. M3oTonst https://m.edsoo.ru/59c112ee

5 CrtpoeHue IeKTPOHHBIX 000JI0YEeK aTOMOB, 1 bubmuoreka [IOK
KBaHTOBBIC YHUCIIA https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus XuMHUIeCKUX dJIEMEHTOB (S-, pP-, 1 bubnuoreka [{OK
d-, f-amemeHTBI) https://m.edsoo.ru/61294af9

4 Pacnpenenenue 31€KTpOHOB O ATOMHBIM 1 bubnuoteka [JOK
opOuTAIAM https://m.edsoo.ru/f5f750fe
ONeKTPOHHBIE KOH(UTYpAITH aTOMOB

5 3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM 1 ﬁ:tlg:'?/(;nTe;jZiOrEIS 1490846
COCTOSTHUH JIm. .

6 DNIEeKTPOHHBIE KOH(PUTYpPAITUA HOHOB. 1 bubnuotexa [JOK
DIEKTPOOTPHUIIATENILHOCTD https://m.edsoo.ru/a0764b24
ITepuonnueckuii 3axoH u [lepuoanueckas

7 cHCcTeMa XUMHYEeCKuX aineMeHToB Jl. H. 1 but6mmoreka [IOK
MeHpeneeBa, CBs3b C COBPEMEHHOM TeopHei https://m.edso0.ru/16957c01
CTPOEHHS aTOMOB
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3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH

bubnunoreka LIOK

8 IPOCTHIX M CJOXHBIX BEIIECTB 110 TPYIIIaM 1 https://m.edsoo.ru/f8468927
nepuoiam
9 CucreMaru3sanus 1 0000IIeHE 3HAHUH 110 TEME bubmorexa LIOK
https://m.edsoo.ru/8fad2942
Buapl xumudeckoi cBsizu. MexaHu3Mbl
10 06§a3013aH1/1;1 KOBAJICHTHOM CcBsA3U. Bogopoanas bubmorexa LIOK
. https://m.edsoo.ru/5a8072af
CBs3b. MeXMOJIEKYIIpHbIE B3aUMOJICHCTBHS
g | Do s e oo Bumorera LOK
) https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX TEOMETPHUUECKUM CTPOECHUEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSX bubnnoreka [JOK
COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
13 CTpIgeHI/ISI. Turmbr ipl/lr():TaﬂJ'II/I‘ICCKI/IX peilneTp()K u bubmorexa [IOK
- https://m.edso0.ru/e167635b
CBOMCTBA BEILIECTB
14 IloHsATHE O IUCIIEPCHBIX CUCTEMAX. bubmuoreka [IOK
[peacraBieHne 0 KOJUIOUIHBIX PACTBOPAX https://m.edsoo.ru/da2c70e4
Hctunnble pacTBOPHI: HACKHIIIICHHBIE U
15 HeHaCBIH_[erHBIe pr;CTBOpHMH;CTL. bubmorexa LHOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucramnorunaparst
16 Crioco0ObI BeIpaXeHHST KOHIIEHTPAIUH bubnuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
| oo s irom ok o o LOK
" " ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAsi KOHIICHTPAITUs
18 Knaccudukanus 1 HOMEHKIATypa bubmuoreka [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeME bubmorexa HOK
https://m.edsoo.ru/8d2c6a3a
KoHnTtponbHas padota 10 TeMaM Ctpoenue Bubmorexa [IOK
20 atoma. [lepuonndeckuii 3akoH

HepnozmquKaﬂ cCuCTeéMa XUMHYCCKHUX

https://m.edsoo.ru/70a60aa4
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snemeHnToB JI. 1. Menneneesa", "Crpoenue
BelecTsa. MHoroo6pasue BemniecTn"
Knaccudukanus XUuMHYECKUX PEeaKIHii B
HEOPraHWYECKOW U OPraHUYECKON XHUMHH.

21 3aKOH COXpPaHEHMsI MAaCChl BELLIECTB; 3aKOH bubmorexa LOK
COXpaHEHNA 1 IPEBPAIICHIS SHEPIHH P https://m.edso0.ru/6335cdd2
XUMHYECKHX PEaKLUIX

29 TennoBble 3 (HEeKTh XUMUYECKUX PEaKIUii. Bu6mumotexa [JOK
TepMOXUMHYECKHE YPABHCHUS https://m.edsoo.ru/d1db86da

23 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX bubnnoreka [JOK
peaKIuil U TEPMOXUMHUYCCKUM YPAaBHCHUSM https://m.edso0.ru/87b13954
CKOpOCTh XUMUYECKON peaKiuu, e

24 3aBUCHUMOCTH OT Pa3IuyHbIX pakTopoB. Katanus
U KaTaJn3aToPbI

25 ['oMoreHHbIE U T€TEPOreHHBIE PEAKIIHH
[IpakTuueckas padbora Ne 1 no teme "BausiHue § Bubnmorexa [[OK

26 pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON hitps://m.edsoo.ru/1facaldl
peakiuu" JSim. .

27 OOGpatumbie 1 HEOOpATUMBIE PEAKIIUH. bubmuoreka [IOK
XUMHUYECKOE PaBHOBECHE https://m.edsoo0.ru/30952f9b
[Tpaktuyeckas pabora Ne 2 no teme "Bnusinue Bubsorexa [IOK

28 pa3IuYHbIX (PAKTOPOB Ha MOJIOKEHUE hitps://m.eds00.ru/3bf34e17
XUMHUYECKOT0 paBHOBecus" — '

29 DnekTponuTrueckas auccounanusi. CuiabHble U bubnmnoreka [JOK
citabbie 271eKTpoauThl. CTEreHb TUCCOIHAIINN https://m.edsoo.ru/5f766bdf
HoHHOE Ipon3BeieHNE BOZB. Cpena BOTHBIX Bubsmorexa OK

30 pactBopoB. Bogopoauslii moka3zateins (PH) hitps:/m.eds00.ru/3966ca89
pacTtBopa — '

31 I'maponus coselt. Peaknuu, nporekaromue B bubmuorexa [IOK
pacTBOpax 3JIEKTPOIUTOB https://m.edsoo.ru/09d5a9hd
'I:IpaKTquCKaﬂ pabota Ne 3 o Teme Bubmorexa [IOK

32 XVMHYECKHUE PEeaKIMK B pacTBOpax https://m.eds00.ru/2e3daeh0
3JIEKTPOJIUTOBR" — '

33 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH. but6mmoreka [IOK

Baxnaelnme OKUCINTENN U BOCCTAHOBUTEIHN

https://m.edso0.ru/56226060
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34 MeTo 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubmuorexa [JOK
Oamanca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB bubmorexa LIOK
https://m.edsoo.ru/93fb97d2
36 Pemenue 3aay pa3nuM4HbIX TUIIOB bubmorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3aay pa3nuM4HbIX TUIIOB bubmorexa LIOK
https://m.edsoo.ru/5afa265d
38 Cucremarusanusa 1 0000IIeHIE 3HAHUN 10 TEME bu6nmorexa LIOK
"XuMuueckue peakiuu” https://m.edsoo.ru/c161eb85
39 KoHTposbHast padota o teme "XuMU4ecKue bubnnorexa [JOK
peakiun” https://m.edsoo.ru/a8a0a930
[Tonoxxenne Hemeramnos B Ilepuoanueckon
40 CHUCTEME XMMHUYECKUX deMeHTOB /I. . bubnuoreka [{OK
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS HX https://m.edsoo.ru/8ca2dcad
atomoB. du3nyeckrue CBONCTBA HEMETAIIIIOB
a1 ANnoTponus HeMeTajuIoB (Ha puMepe bubmuorteka [IOK
KUCIIOpO/Ia, cepbl, hochopa u yriaeposa) https://m.edsoo.ru/ef92c91c
42 Bognopona: nonyuenue, pusndeckue u bubmmnoreka HOK
XUMHYECKHE CBOMCTBA. ['Mapu b https://m.eds00.ru/0aa8f613
| oorens: oo s pApote oo Bumorera 10K
M ’ https://m.edsoo.ru/4e223795
CBOMCTBa
44 l'anorenoBonopoasl. Baxxueiiiue bubmuorexa [IOK
KHCJIOPOJICOIEPIKAIINE COSTUHEHHS TAIOTCHOB https://m.eds00.ru/6b3255e6
55 monyseminrarorcnon, Mpiencame raroreros Bubmaorexa LIOK
. ' https://m.edsoo.ru/6971aca4
U UX COeTMHEHUI
o | D pie e 4 eome BuGorra 10K
N " https://m.edsoo.ru/8b26fecd
l"anorenst
Kucnopoa: nabopaTopHblie U IPOMBIIUICHHBIE
47 CIOCOOBI MOJTydeHUsI, PUBNUECKHUE U bubnuoteka [JOK

xuMuueckue cporictBa. O30H. [Ipumenenue
KHCJIOpOJia ¥ 030HA

https://m.edso0.ru/c8abc36a
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bub6nmoreka [IOK

48 OKCHIEL 1 IEPOKCHAEI https://m.edsoo.ru/5c8816a0
49 Pemienue 3agau pa3auyHbIX TUIIOB bubmorexa HOK
Aatp https://m.edsoo.ru/2b6d8b4b
SO monyacuum, duscckie n et buGanorea LIOK
M ’ https://m.edsoo.ru/46afael6
CBOICTBa
bub6nmoreka [IOK
>1 Ceposonopon, cysbduaet https://m.edso0.ru/7c875999
52 Kucnoponconepskamme CoeIMHEHNS CEPBI. Bbu6mmoteka LJOK
OCOOCHHOCTH CBOMCTB CEPHOM KHCIIOTHI https://m.edsoo.ru/8cfa2548
53 iiiiTﬂnqjggiznifbﬁig gaz rll): T:SZI ECe aueé bubsmorexa [IOK
p " 8 p https://m.edsoo.ru/0afb05e4
COCTMHEHUS
o | o mcsneme s popone e Bumorera 10K
7 . https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPHUIbI
55 Kucnoponconepxanime coequHEHUS a30Ta. bubmmoteka IIOK
OCOOCHHOCTH CBOWCTB a30THOW KUCIIOTHI https://m.edsoo.ru/e2965afe
56 IIpuMeHeHne a30Ta U €ro COeAMHEHUN. bubmuoteka [IOK
A30THBIE y10OpEeHUs https://m.edso0.ru/129f5059
g | el ot s ot s Bumorers 110K
71 : https://m.edsoo.ru/9a6b43ec
cBoiictBa. @ochunpl u pochun
58 Oxkcuasl hochopa, pochopcoaepxarnime bubnuotexa [JOK
kucinoTsl. Conu hocopHOi KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue docdopa 1 €ero coeTMHEHUH. bu6muoreka [JOK
®ocdopHble yroopeHus https://m.edsoo.ru/a218070a
B0 oxenepmentam st 1o Towe "Asor Bubmaorexa LIOK
P ! i https://m.edsoo.ru/8175ac3f
dbocdop u UX CoeqTUHCHHS
Yraepoa: HaXOKICHHUE B IIPUPOJIE, Bu6nnotexa LIOK
61 AJUIOTPOITHBIC MOAU(UKAINK; (U3HIECCKUE U

XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/1eb19f%e
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62 Oxcupn yriepoaa(ll), oxcun yrinepona(1V), bubmuorexa [JOK
yroJbHasi KUCJIOTa U €€ COoJln https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB bubmorexa LIOK
https://m.edso0.ru/6029b609
S0 moyuen, Qe e Bufimaorexa LIOK
M ’ https://m.edsoo.ru/143558ab
CBOICTBa
65 Oxkcua kpemausi(1V), kpeMHHEBasK KHCIIOTA, bubmuorexa [JOK
CHJIMKATBHI https://m.edso0.ru/3170e7b1
[IprMeHeHre KpEMHUS U €T0 COeTUHEHUH. bubmmorexa HOK
66 CTEKIIO, €I0 TOTYHCHHE, BHIE! CTEKITA https://m.edsoo.ru/393cdac0
> yHerme, https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nu4HbIX TUTIOB bubmorexa HOK
https://m.edsoo.ru/b624f801
68 CucremaTu3anus ¥ 0000IICHNE 3HAHKUH 110 TeMe bubnuorexa [IOK
"Hemertasmisr" https://m.edsoo.ru/6e864db5
" " bubnuoreka [{OK
69 KonrtponsHas padora no reme "Hemeraisl hitps:/m.eds00.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHON paboTHI, bubmuoreka [IOK
KOPPEKIIHSI OIHUO0K https://m.edsoo.ru/2b7e9510
ITonoxenue MmeraiuioB B llepuoanyeckon
71 CHUCTEME XUMUYECKUX AIeMEHTOB. OCOOEHHOCTH bubmuoreka [IOK
CTPOEHUS HIIEKTPOHHBIX 000JI0YEK aTOMOB https://m.edso0.ru/9839c16¢
METAJIJIOB
79 OO6mue ¢puznueckre CBOMCTBA METAIIOB. bubnuotexa [JOK
[TpuMeHeHre METauIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
73 CmutaBsl MeTasuioB. Kopposus Meramios bubmorexa I[IOK
' https://m.edsoo.ru/42b872e3
74 Pemienue 3a1au pa3auyHbIX TUIOB Bubmorexa OK
https://m.edsoo.ru/e3de37b6
76 merathos, OBt cnovob momyaen Bubmorera LIOK
' https://m.edsoo.ru/94eb377a
METaJIJIOB
76 OO6m1as xapakTepucTuka MeTauioB |A-Tpynmsr bubnuoteka [JOK

[lepronueckoi cUCTEMBbl XUMUYECKUX

https://m.edsoo.ru/e12¢26b3
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37eMeHTOB. HaTpuii U Kanuii: mojgydeHue,
duznYecKre 1 XUMUIECKIE CBOHCTRA,
MPUMEHEHHE POCTHIX BEIIECTB U UX
COCIMHEHU N

OO6mas xapakrepuctika MetayioB ||A-rpynmst
[lepnonnueckoi cUCTEMBI XUMUYECKUX
3JIEMEHTOB. Maruuii U KaJIbLMii: MOJy4YEHHUE,

bubnunoreka LIOK

77 .
bu3nUecKkre ¥ XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/7c3e49c0
MPUMEHEHHE TTPOCTHIX BEIIESCTB U MX
COCIMHEHUN
78 JKécTrkocTh BOIBI M CIOCOOBI €€ YCTpaHEHUS Bubmorexa IOK
yerp https://m.edso0.ru/c74bfae9
AIOMUHUI: TIOTy4YeHHE, (pU3nUecKue u Bbu6mmoteka [JOK
79 5 :
XHMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmboTepHbIe CBOMCTBA OKCHIA M THAPOKCHAA
80 aJ'IIO(bMI/IHEH Iy OKCOKOMnneIIl(cm amIi)I;VMHHﬂH bubmorexa LIOK
» THIP ’ https://m.edsoo.ru/5d12d318
UX IPUMEHEHHE
81 Pemenue 3a1a4 pa3muIHBIX THIIOB
IIpakTuueckas padora Ne 7. Pemenue
82 BKIz:ne I/IMGHTaJ'IliHBIX 3a7a4 1o reMe "MeTayuisl Bubmuorexa LIOK
P " https://m.edsoo.ru/27a4af43
TJIaBHBIX MMOATPYII
OO01as XxapakKTepUCTHUKA METAJIJIOB TOOOYHBIX
83 noHrl HIEE-F y ) [lepuonnueckoii cuctemMsl bubmorexa HOK
ATPYITIL (B-TPYIN) & €PHOA https:/m.eds00.ru/610d7431
XHMHYECKHUX DJIEMEHTOB
dusnueckue 1 XUMUYECKUE CBOMCTBA XpOMa U bubmuorexa [JOK
84 N .
€ro COeJIMHeHUH, UX IPUMEHCHHE https://m.edsoo.ru/9911bef3
Baxkueitmme coequHEHHS Maprafiia.
85 Ilepmanranar KaﬁI/ISI ero OKIfCJII/I;IeHLHBIe bubmorexa LIOK
P ’ https://m.eds00.ru/039d69c8
CBOICTBa
dusnueckne U XUMUYECKHE CBOMCTBA JKejie3a U
86 ero coeuHeHun. [loydeHre u MpuMEeHECHHE bubmorexa LIOK
A ’ yi p https://m.edsoo.ru/1b7f8741
CILJIAaBOB JKele3a
87 du3nyecKkrue U XMMHUYECKHE CBOMCTBA MEJIN U €€ bubnunoreka LIOK

COCI[HHGHHﬁ, X IPpUMCHCHUC

https://m.edsoo.ru/2bc0f954
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https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954

duzndyeckre U XUMHUYECKIE CBOMCTBA OWMHKa 1

88 €ro COCMHEHU, UX PUMEHEHHE 1 Bubmiorexa LIOK
’ : https://m.edsoo.ru/b1f2beal
' ApOKCOKOMITIIEKCHI ITMHKA
]
89 gciilg)ﬂnql\:gﬁjznifb?;iaﬁai 111)(? T:;ZI ?'MeTaJIJIBI 1 bubmaorexa LIOK
. https://m.edsoo.ru/a6e352ea
MOOOYHBIX MTOATPYIIIT
90 Pemenue 3aay pa3nuM4HbIX TUIIOB 1 bubmaorexa LIOK
https://m.edsoo.ru/a8b83d83
91 O0001IeHNEe U CHCTeMAaTU3aUs U3YICHHOTO 1 bubmmoreka [JOK
marepuaia o reme "Merasbr" https://m.edsoo.ru/e91fe975
92 KonTpomnpHas padora o Teme "Mertamibr" 1 bubmorexa LIOK
https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI, 1 bubnnorexa [JOK
KOPPEKIHUS OIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumuu B IICYCHUN YCTOMIHBOT
9 p:;IBI/ITI/I}I qenoggzgcfls: HOH};I(;“I/?C 0 Ha(;:HLIX 1 bubmorexa LOK
' https://m.edsoo.ru/080fel1f0
METO/IaX UCCACAOBAHHS BEIICCTB
Hay4Hble NPUHIIKAIIBI OpraHU3aluH
95 leh};qeciofo HIII)OI/BBgEC:Ba gla:IIE)OMBIH_UIeHHHe 1 bubmorexa LOK
.. https://m.edsoo.ru/2e45a44f
CIIOCOOBI TIOyYEHUST BAKHEHUIITUX BEIIECTB
96 XHMHYECKOE 3arpsi3HEHNE OKPYKaIoIEel Cpe/Ibl 1 bubmmnoreka [HOK
U €r0 MOCJIEACTBUSA https://m.edso0.ru/9f11bf51
97 XUMHA U 300pOBbE YEJIOBEKa. JIeKapCTBEHHBIE 1 bubmuorexa [JOK
CpeicTBa https://m.edso00.ru/a6552721
98 Xumus numy. Pons XumMun B o0ecrieueHIn 1 but6mmorexa [IOK
MUIIEBON 0€30IaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie cpecTBa. 1 bu6muoreka [JOK
briToBast xumus https://m.edsoo.ru/da42d5a9
100 XuMHs B CTPOUTENLCTBE. BakHeliune 1 bubmuorexa [IOK
CTPOMTENIbHBIE U KOHCTPYKI[THOHHBIE MaTEPHAIbI https://m.edso00.ru/61e69003
101 XuMUs B CEIBCKOM X035iicTBE. OpraHndyecKue u 1 bubnuorexa [JOK
MHHEpaJIbHbIC YI0OPCHUS https://m.edsoo.ru/fd39587d
102 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 TEME 1 bubmorexa LIOK
https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102
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ITPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHOM NPOT'PAMMBI CPEJTHET'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOTrPaMMBbI CPeIHero
001ero ooOpazoBaHus

1

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIKOYaCT:
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OCHOBOIIOJIATAIOLINE MMOHATHS (XMMHYECKHH 3JEMEHT, aToM,
U30TOIIbI, 3JICKTPOHHAs 000JIOYKa aroma, S-, p-, d-3JEKTPOHHBIC
opOUTaNM aTOMOB, OCHOBHOE U BO30YXIEHHOE COCTOSIHME aToMa,
MOH, MOJIEKYJIA, BAJEHTHOCTb, 3JEKTPOOTPULIATEILHOCTh, CTEIIEHb
OKHCIICHMsI, XMMHUYecKasl CBsI3b (G- U T-CBA3b, KpaTHBIE CBS3M),
ruOpUIM3aist aTOMHBIX OpOHTajel, KpUCTAJLUTMYECKas peméTka,
MOJb, MOJSpHas  Macca, MOJIIpHBIH  00BEM,  MoOJIApHas
KOHLEHTpalusl, pPacTBOPbl (MCTUHHBIC, JUCIEPCHBIE CHUCTEMBI),
KPHUCTaJNIOTUAPATHI, YIJIEPOAHBIN CKeJeT, (PyHKIIMOHAIbHAS IpyIINa,
pamukan,  W30MEpHl,  CTPYKTypHas  ¢opmyna,  H30MEpHs
(cTpyKkTypHas, reoMeTpuyecKas (umc-, TPaHCU30MEpHSL),
TOMOJIOTUYECKUN psifl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOI- U
a30Tco/ieprKalllue COeJUHEHNUs, OMOIOTNYEeCKH aKTUBHbIE BEIECTBA
(yraeBogpl, 5KUPBI, OEITKN ), MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEJUHEHHUS, KPEKUHT, PUPOPMUHT, THIIBI
XUMHUYECKHUX peaKIMi (OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIE, IK30- U
HHJIOTEPMHUUYECKHE, PEaKIMM HOHHOrO OOMEHa, TIOMO- |
reTeporeHHble, oOpaTuMble W HeoOpaTUMBIE),  PACTBOP,
AIIEKTPOJINTHI, HEITEKTPOJIUTHI, dJIEKTPOIUTHUECKAs TUCCOLMALINS,
CTENEHb JUCCOLUAIUHN, OKUCINUTEIb, BOCCTAHOBUTEID, 3JIEKTPOIIU3,
CKOpPOCTh XUMHYECKOH peakiny, XUMHUUECKOE PABHOBECHE)

1.2

TEOPUHU U 3aKOHBI (TEOpUS] XMMHUYECKOTO CTPOEHUSI OPTaHUYECKUX
BeuiectB  A.M.  bByrnepoBa, Teopuss  3JIEKTPOJUTHYECKON
nuccoumanuu, llepmommueckuit 3akon JI.JMI. MenzaeneeBa, 3akoH
COXpAaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHUs, JIEKAIIME B  OCHOBE
MOHUMaHUA NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX SIBJICHHIA,
COBPEMEHHBIE MPEJCTABICHUS O CTPOEHUU BEUIECTBA HA aTOMHOM,
MOJIEKYJIIPHOM U HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MNpEaACTaBJICHUA 0 MEXaHHUu3Max XUMHUYCCKHUX peaKuHﬁ,
TEPMOANHAMHUYCCKUX W KHHCTHUYCCKHX 3aKOHOMCPHOCTAX HMX
IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTECMAX
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1.5

(I)&KTOJIOI‘I/IHCCKI/IC CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IMOJNYYCHHU U
0€30IIaCHOM HCIOJIb30BAHMH BaKHEHIITHX HCOPTaHUYCCKUX U
OpraHN4YCCKUX BCHICCTB B GBITy )41 HpaKTHqCCKOﬁ JACATCIIBHOCTH
YCIIOBEKa

oOme HaydHbIe WPUHIMIBI XUMHYECKOTO TPOHM3BOJCTBA (HA
npUMepe NPOM3BOJCTBA CEPHOM KHCIOTHI, aMMMaKa, MeTaHoJa,
nepepaboTku HeDTH)

CdhopMHPOBAaHHOCTH YMEHUH BBISBIISTD:

2.1

XapaKTepHbIE TNPU3HAKKM W B3aUMOCBS3b M3Y4YCHHBIX IOHSTHH,
IIPUMEHATH COOTBETCTBYIOIIUE IOHATHS IIPU ONIMCAHUM CTPOCHHUS U
CBOMCTB HEOPraHMYECKMX M OPraHU4eCKMX BEIIECTB M HX
IIpEBpAILCHUI

2.2

B3aUMOCBSI3b ~ XMMHYECKMX  3HAaHMM €  MOHATHIMH U
MPEJCTABICHUSIMA JIPYTUX TPEIMETOB JJisi 0oJiee OCO3HAHHOTO




IIOHUMAaHUus u O6’b$ICHeHI/IH CYIIHOCTU MATCpUAJIbHOTO CAWHCTBA
MUpa

CdopMUpOBaHHOCTh YMEHHUSI UCIIOJIb30BATh:

3.1

3.2

HaVMEHOBAHMS XUMHMUYECKUX COCAMHEHUN MEXIYHApOJHOIO CO3a
TEOPETUYECKON M NMPUKIAJAHOW XUMHUHU W TPHUBUAJIbHBIC HA3BaHUS
BEILECTB, OTHOCALIMXCSA K M3YYCHHBIM KJIACCaM OPTraHUYECKUX H
HEOPraHUYECKUX COEIUHEHUI

XUMHUYECKYIO CUMBOJIUKY JUTSt COCTaBJICHUS bopmyn
HEOPraHWYEeCKUX BELIECTB, MOJEKYISPHbIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX ) (hOPMYIT OPraHUYECKUX
BEILECTB

4.1

CdopMupoBaHHOCTH YMEHHUS KJIACCU(DHUITUPOBATS:

HCOPTaHNYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTb OCHOBAaHUs U
KPpHUTCPHU I KJ'IaCCI/I(I)I/IKaLII/II/I HN3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

4.3

OpPraHMYecKHe BEIECTBA, CaMOCTOSITENIbHO BBIOMPAaTh OCHOBAHUS U
KPUTEPHU IS KJIACCH(PUKAIIMY N3yIaeMbIX XUMUYECKHX 00bEKTOB

IO pa3IMYHbIM [IPU3HAKAM (YMCITy U COCTaBY PEArupyrOLIMX BEIIECTB,
TeIIoBOMY 3((deKTy peakiuu, W3MEHCHUIO CTEICHEeH OKHUCICHUS
AJIEMEHTOB, 0OPATUMOCTH PEAKIIMH, YUACTHIO KaTalu3aTopa)

ChopMUpOBaHHOCTh YMEHHUS  XapaKTEPU30BaTh  AJICKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHUU) U
MOHOB XMMHYECKUX 3JIeMeHTOB 1 — 4 mepuoaoB Ilepuommueckoit
cuctembl J[.MI. MeHneneeBa W HMX BaJCHTHBIE BO3MOXHOCTH,
UCTONB3ysl  MOHATHA  S-, p-, O-3JeKTpOHHBIE  OpOUTAIH,
SHEPreTUYECKHe YPOBHU

ChopMupoBaHHOCT ~ yMEHHS  OOBSCHATH  3aKOHOMEPHOCTH
MU3MEHEHHUS CBOICTB XMMHUYECKHX 3JIEMEHTOB U O0pa3yeMbIX HMHU
COEIMHEHUH 110 IEPUO/IaM U TpyTIIaM

CdopMUpOBaHHOCTh YMEHMSI COCTABJIATH YPAaBHEHUS XUMHYECKHX
peaxkLuil ¥ pacKpbIBaTh UX CYIIHOCTD:

7.1

7.2

7.3

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ nocpeaACTBOM
COCTAaBJICHHSA 3JICKTPOHHOT'O 0ajaHca 3THX peaKuHﬁ

YpaBHCHUA peaKuHﬁ PA3JIMYHBIX THIIOB; ITOJIHBIC U COKpaHIéHHBIG
YpaBHEHUS peakluid MOHHOTO OOMEHAa, YYWUTHIBas YCIOBHS, MPHU
KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHI[A

peaKIuii THAPOIIN3a, PEaKIINi KOMITJIEKCO00pa3oBaHus (Ha MpuMepe
TUAPOKCOKOMILIEKCOB ITMHKA M aTFOMUHUS)

C(bOpMI/IpOBaHHOCTB YMCHHA IMOATBCPKAATL:

8.1

8.2

Ha KOHKPETHBIX NPHUMEPAX XapaKTep 3aBHCUMOCTH PEaKIHOHHOMN
CHOCOOHOCTH OPTraHMYECKUX COEIMHEHMH OT KpaTHOCTH M TUIA
KOBAJIEHTHOM CBSI3U (O- U T-CBSI3M), B3aHMHOTO BJIMSIHUS aTOMOB U
TPYII aTOMOB B MOJIEKYJIaX, @ TAKXKE OT OCOOCHHOCTEN pean3aluu
Pa3IMYHBIX MEXAaHU3MOB IIPOTEKAHMS PEAKIUN

XapaKTCPHBIC XUMHNYCCKUEC CBOMCTBaA BCIICCTB COOTBCTCTBYIONIUMU
9KCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKLII/Iﬁ

CopMUpOBaHHOCTH  yMEHHS  XapaKTepuU3oBaTh COCTaB U
Ba)XHEHIIIME CBOWCTBA BEIIECTB, MPUHAIICIKAIINX K ONPEACTIEHHBIM
KJlaccaM M TPYIIaM COCIUHEHHH (IMPOCThIE BEIIECTBA, OKCHUJIBI,
THJIPOKCHUIBI, COJH; YIJIIEBOAOPOMABI, TPOCTBIC A(PHUPHI, CIHUPTEHI,
(eHOIBI, aNbIEru/ibl, KETOHBbI, KapOOHOBBIE KHCIIOTHI, CIIOKHBIE
3(UPBI, KUPBI, YTIEBOABI, AMUHBI, aMUHOKHCJIOTHI, OCITTKH )
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10.1

ChopMupoBaHHOCTh YMEHHUS MPOBOJUTH PACYETHI M0 XUMHYECKUM
dopMynaMm 1 ypaBHEHHSIM XUMUYIECKUX PEaKIUi ¢ HCIOIb30BAaHHEM
(U3NUECKUX BETHYUH:

Macchl (00bEéMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, SCITU
OJIHO U3 UCXOJHBIX BEIECTB JIaHO B BUJIE PACTBOpPA C OINpeeIEHHON
MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WMIIU JAHO B HM30BITKE
(MMeeT MPUMECH )

10.2

MacCOBOH WJIM 00BEMHOM JT0JIH, BHIX0/1a TTPOIYKTA PEAKIIUN

10.3

Ter10BOTO 3 (dHeKTa peakiui

10.4
10.5

11

00BEMHBIX OTHOILICHUH ra30B
M0 HaXOXKICHUIO XUMUYIECKOM (DOpMyITBI BelecTBa

Biagenue cucremMold 3HAaHMM O METOAAX HAYYHOIO ITO3HAHMS
SBJICHUHA TPHUPOJIbI, HCIOIb3YEMBIX B €CTECTBEHHBIX HayKax M
YMCHHUEC TPHUMCHATbL OTU 3HAHUA IIPU OKCICPHUMCHTAJIbHOM
UCCJIC/IOBAaHUM BEIIECTB U JUIsl OOBACHEHUS] XMMUYECKUX SIBJICHUI,
HMCIOOUMX MCECTO B IpUPOIC, HpaKTH‘leCKOfI ACATCIIbHOCTH
4eJIOBEKA U B IOBCEIHEBHOM KU3HU

12

13

CdopMUpOBaHHOCTh YMEHHSI IPUMEHSTH (UCIOIB30BaTh) 3HAHUS O
COCTaB€ M CBOWMCTBAxX BEWIECTB JIJISI IKCIIEPUMEHTAILHOM MPOBEPKHU
TUIIOTE€3 OTHOCHUTEIBLHO 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHYECKUX
peaKkuuii U MPOTHO3UPOBAHUS BO3MOXKHOCTEW WX OCYILECTBJICHUS;
CHCTEMHBICE  XMMMYECKHWE  3HAHHMSI  JJIA OOBSICHEHUSI U
MPOTHO3UPOBAaHUS  SIBJICHUM, WMEIOIINX E€CTECTBEHHOHAYYHYIO
MPUPOY; AJIs IPUHATHUS TPAMOTHBIX pEIIeHU Mpo0IeM B CUTYaIUsIX,
CBSI3aHHBIX C XUMHEH

CpopMUpoBaHHOCTh ~ yYMEHHUS  IUIAHUPOBAaTb U MPOBOJUTH
XMMUYECKUH SKCHEpUMEHT (IOJydeHHe U U3y4YeHHE CBOMCTB
HEOPTraHMYECKUX M OPTaHMUECKUX BEIECTB, KAUECTBEHHBIEC PEAKITHH
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB M  KHUCIOPOACOAEPIKAIINX
OpPraHWYeCKHUX BEIIECTB, PEHICHHWE DKCIIEPHMEHTAIBHBIX 3a/1a4 10
pacro3HaBaHUIO HEOPTraHWYECKMX W OPraHMYECKHUX BEIIECTB) C
COOJII0ICHHEM TPaBHIJI OE30MaCHOTO OOpalieHHUs! C BEIIECTBAMU U
1a00paTOPHBIM 000pyZI0BaHUEM; (dbopmynupoBaTh Lenu
WCCIIC/IOBAaHMS;, TPEJCTABISATh B pa3IMIHONH (opMe pe3yIbTaThl
HKCIEPUMEHTA, AaHAIU3UPOBATh M OLIEHUBATh UX JIOCTOBEPHOCTh
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CopMuUpOBaHHOCTh YMEHHUSI OCYIIECTBIISATH IICJICHAIIPABICHHBIN
MOUCK XWMHUYECKOH WHPOpMAllUM B PA3TUYHBIX HMCTOYHHKAX
(HayyHass ¥ YydeOHO-Hay4Has JMTEparypa, CpelCTBa MacCOBOM
uHpopMaluu, cetb IHTEpHET U APYyTHe), KPUTUIECKH aHATTH3UPOBATh
XUMHUYECKYI0 MH(POpMaIInIo, mepepadaThiBaTh €€ M MCIOIh30BaTh B
COOTBETCTBUU C TIOCTaBJICHHOW yueOHO 3amaueit
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ChopMHpPOBaHHOCTh YMEHHUSI MPOTHO3UPOBATH, AHAIU3UPOBATH M
OIICHUBATh MH(OPMAITHIO C TIO3UITUI IKOJOTUIECKONU 0€30macHOCTH
MOCIIEAACTBUM  OBITOBOM M MPOU3BOJICTBEHHON  JIESATENBbHOCTH
YyeNoBeKa, CBA3aHHOU ¢ mepepaboTKoN BelecTB; chOPMUPOBAHHOCTD
YMEHHI OCO3HABATh ONACHOCTh BO3JICHCTBUS Ha YKUBBIE OPTaHU3MBI
onpenenéHme BCIIIECTB, ITIOHUMAast CMBICII ITOKAa3aTEIIsL Hpe)IeJ'IBHOI\/'I
IIOHyCTPIMOﬁ KOHIOCHTpAllU, U MOACHATH Ha IMPUMCpax CIIOCOOBI
YMEHBILCHUA M MpPEAOTBpPAILEHUsS HX BpPEAHOIO BO3JCHCTBHS Ha
OpraHusM 4cCJI0BCKa

IHHEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

XUMHNHN

Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHMS




TeopeTnyeckrue OCHOBbI XUMUHU

11

1.2

1.3

14

1.5

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTpPOEHHs aTroma. Pacrmpenenenue
AJIEKTPOHOB IO DHEPreTHYECKUM ypoBHsM. Kitaccuukamuss XUMHUYECKUX
aseMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPreTUYCCKUX ypOBHEW aToMoB (S-, p-, d-
ameMeHTOB). OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMOB. OIJIEKTPOHHAs
KoH(UTypamnus aroma. BaneHTHBIE 2JIEKTPOHBI

Ilepronnueckas cucreMa xumuueckux emeHToB .M. MenneneeBa. @usnueckuit
cMmbicna [lepuognueckoro 3akona JI.1. MenneneeBa. [IpyuurHbl 1 3aKOHOMEPHOCTH
U3MECHEHUSI CBOMCTB JJIEMEHTOB M MX COCIMHEHMM II0 IIEpUOAaM M TIpyIIIaM.
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB MPOCTBIX BEUIECTB, BOJOPOJIHBIX
COEMHEHUH, BBICIIMX OKCHJIOB M THIPOKCUIOB

BanentHoctb. DnekTpooTpunarenbHOCTh. CTErneHb OKUCICHUS

Buael xumuueckoi cBsi3u (KOBaJIeHTHAsl, HIOHHAs, METaJJIN4YecKasi, BOAOPOIHAS) U
MexaHu3Mbl €€ o0pa3oBaHusA. MeXMOJEeKyIsIpHbIE B3auMOJCHCTBUsA. BerecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI. TUIIBI KPUCTATUIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEIETKU

Xumunueckas peakuus. Kinaccuduxanus XuMU4eCKUX peakliuii B HEOpraHM4eCKon U
OpraHMYECKOM XUMHUH. 3aKOH COXPAHEHHS] MacChl BEILIECTB

1.6

CKopocThb peakiuy, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB

1.7

TennoBsie 3¢ HeKThl XUMUYECKUX peakuuid. TepMoXxuMuieckre ypaBHEHUS

1.8

1.9

1.10

1.11

1.12

OOparumMble peakiuu. XHUMUYecKoe paBHOBecHe. DakTOpbl, BIMAIOIIUME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

OnekTponuTrueckas nuccormanua. CuiabHble W cinadbie siekTponutsl. Cpena
BOJHBIX PAcCTBOPOB BEUIECTB: KHCNas, HeWTpanbHasg, IeiaoyHas. CTeneHb
JUCCOIMAIMU. Peakimm HOHHOTO 0OOMeHa

['unponu3 coneii. MonHoe mpowusBeneHue Boabl. Bomopomusiii mokaszatens (pH)
pacTBopa

Croco0Ob! BbIpa)KE€HUS KOHIIEHTPAIIMKM PAacTBOPOB: MAacCOBasi J0JiI PACTBOPEHHOTO
BEILIECTBA, MOJISIpHAsl KOHILIEHTpauus. HachlllleHHbIE U HEHACHIIIEHHbIE PaCTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBegeHHe BelEeCTB B Cpemax ¢
pa3HbIM 3HaueHueM PH. MeTosl anekTpoHHOTro OanaHca

1.13

DNEKTPOIIN3 PACTBOPOB U PaCIIABOB COJIEN

OCHOBBI HeOpFaHquCKOﬁ XHUMHNHU

2.1

Knaccudukanus Heopranuueckux coequHeHuil. HomeHknatypa HeopraHH4eCcKHX
BEIIECTB

2.2

XUMHUECKUE CBOMCTBA BaXKHEHIIMX METANIOB (HATpU, KaJIMi, KalbLUi, MarHuii,
ATIOMUHUM, IUHK, XpOM, >K€le30, Melb) W UX coenuHeHui. OOmme crnocoOsl
MOJIYYEHUS] METAJJIOB

2.3

XVUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETa/lIOB (TaJlOTEHOB, CEphI, a30Ta,
dochopa, yrimepoga W KpPeMHHUS) W HX  COCOUHEHUH  (OKCHJIOB,
KHCIIOPOJICO/ICPKAIITUX KHCIIOT, BOAOPOTHBIX COSAMHEHU)

2.4

2.5

I'enernueckas cBsA3b HEOPraHMYECKUX BELIECTB, IPUHAIEKALINX K Pa3IMUHbIM
KJ1accaM

###Par#H# nenTndukanns HeopraHmueckux coeuHeHnid. Kauecrsennoie
peaKuy Ha HEOpraHMYECKHUEe BELIECTBA U HOHBI

OCHOBBI OPraHNYECKON XUMHUH

3.1

OcHOBHBIE MOJOXKEHHS TEOPUU XUMUYECKOTO CTPOSHUSI OPraHUYECKUX COSIMHEHUM
AM. bytnepoBa. YriepoaHbIl CKEIeT OpraHMYecKod MousieKyisl. KparHocTb
XUMUYECKON CBSI3H. S- U P-CBSI3U. SP3-, SP2-, SP-TuOpuAN3auu OpoOUTAIeH aTOMOB
yriaeposaa. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHYECKOI'O CTPOEHHUS MOJIEKYII.
I"'omosoru. I'omonorudeckuii psia. M3oMepust 1 ©30Mepbl




3.2

[TonsaTtue o pyHKuMOHATBHOH rpynme. OpueHTaMOHHBIE 3P PEKTH 3aMecTUTeNeH

3.3

3.4

[IpencraBnennie o kiaccupuKaMd OPraHUYECKUX BemlecTB. HomeHkmarypa
OPraHWYECKUX COCJUHEHUN (CHCTeMaTHdecKas) W TpPUBHAJIbHBIE Ha3BaHUS
BAKHENIIMX IPEACTABUTEIIEH KJIACCOB OPraHUYECKUX BEILECTB

CBOOOTHOpAIMKATHHBIA U HOHHBIA MeXaHU3MbI peakiuu. [lorsTre o Hykieoduie
u annekrpodute. [IpaBuno MapkosHukosa. [IpaBuio 3aiinieBa

3.5

3.6

AnkaHpl. XMMHYECKHE CBOICTBA aJIKaHOB: TaJIOr€HUpOBaHUEC, ACTUAPHUPOBAHUC,
TECPMHYCCKOC PA3JIOKCHUEC, KPCKUHT, ©30MEpHU3allnid, TOPCHHUC. HOHY‘IGHI/IG AJIKaAHOB.
]_[I/IKJ'IoaJ'IKaHBI. Cneun(bm(a CBOMCTB IMKJIOAJKAHOB C MAaJIbIM pasMEpoM HHKJIA.
Peakmun MPUCOCAUHCHUSA U PaJUKAJIbHOI'O 3aMCIICHU A

Ankenbl. XUMHUYECKHE CBOWCTBA: pEaKUUU MPUCOSAMHEHMs (TaloreHHupOBaHUE,
TUAPUPOBAHUE, TUAPOTAJIOr€HUPOBAHUE, THApaTallMsl), TOPEHUs, OKHUCIEHUS HU
nosuMepu3aiuu. [IpoMbliieHHbIE U TA0OpaTOPHBIE CIIOCOOBI MOTYUYEHHSI ATTKEHOB

3.7

Ankaguensl. XHMHUYECKHME CBOMCTBA aJKaJUEHOB: PEAKLUUH IPUCOCAVHECHUS
(ruapupoBaHMe, TaJOr€HUpPOBaHHUE), TOpeHUs U mnonuMepusauuu. llomydyenue
aJIKaJueHOB

3.8

AnxuHbl. XMMUYECKHE CBOWCTBA: PEAKLUU NPUCOEAMHEHUS (TaloreHUpOBAHUE,
TUAPUPOBAHUE, TUApATAlusl, TUAPOTaJOreHUpPOBAaHUE) KaK CIOCO0 IMOITy4eHHUS
NOJMMEPOB M JPYrHX IOJIE3HBIX HpoaykToB. Peakuuu 3amerienus. ['openue
aleTUJIEHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHH JUIsl CBApPKH U PE3KU
metasuioB. [IpuMeHeHue anerusieHa

3.9

Apenbl. XMMHUUYECKHE CBOMCTBA O€H30J1a: peakK IEKTPO(UIBHOTO 3aMelIeHus,
npucoeAuHeHus  (TUOpuUpoBaHME, TajoreHupoBaHue). Peakuus  ropeHus.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB Toiyona. ITomyuenue 6enzona. OcoOeHHOCTH
XUMHYECKHX CBOMCTB cTuposa. [lomumepusanus ctupona. CriocoObl MoayyeHUs U
IIPUMEHEHHE apOMaTHYECKHUX YTIJIEBOJOPOI0B

3.10

3.11

3.12

3.13

3.14

Crnuptel.  IlpenenbHble  OIHOATOMHBIE  CHUPTBHL. XUMHYECKHE  CBOWCTBA!
B3aMMOJICICTBHE C HATPUEM KaK CIIOCO0 YCTaHOBJIEHMS HATMUUS THAPOKCOTPYIIIBI,
C TaJOreHOBOJOPOJAMU KaK CIOCOO TOJIydYeHHsI pacTBOpUTENEH, BHYTpU- U
MEXMOJeKysipHas aeruapatanus. Peaknus ropenus. IlomyueHue 3rtaHona:
peakuus Opo>KeHUs TIIHOKO3bl, THApATalMsl 3THJIEHA. DTUJICHIVIMKONIb U TIULEPUH
KaK MpeACTaBUTEIH NMPEeAeIbHIX MHOTOATOMHBIX CIIUPTOB

®enon. XuMuieckre cBoicTBa ¢peHomna (peakiuu ¢ HaTpyueM, THAPOKCUIOM HaTpHs,
o6pomom). [Tonyuenne penomna

Anpaeruipl. XMMHUYECKHE CBONCTBA TMpPEACNbHBIX albJCTUIIOB. THIPUPOBAHUE;
KayeCTBEHHbIE PEAaKIUU Ha KapOOHWJIBHYIO TIpymiy (peakius «cepeOpsHOro
3epkaina», B3aumojeiictsue ¢ ruapokcuaoM Meau (l1). Tlomyuenue mpenenbHBIX
aNbJETU/IOB: OKHUCJIEHWE CHOUPTOB, TUApaTanus aneTwieHa. AILIETOH Kak
IpeJCTaBUTENIb KETOHOB. OCOOCHHOCTH PEaKIIMU OKHUCIIEHHUS alleTOHA

KapGoHoBbie KHUCTOTHI. XHWMHYECKHE CBOMCTBA TMPEACIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MYpPaBbUHOUN KHUCIOTHI.
[Tomy4yenue npeaebHBIX OTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT: OKUCIICHUE ATKAHOB,
AJIKEHOB, IEPBUYHBIX CIMPTOB, aJIbJIETUI0B. BhICIINE IPEACIBHBIE U HENPEAECIbHBIE
KapOOHOBBIE KUCIOTHI

Crnosxuble 3¢upbl 1 kupbl. CiocoObl OTy4eHUs CI0KHBIX 3upoB. OOpaTUMOCTh
peakuuu stepudukanuu. IlpumeHeHne ClHOXHBIX 3(QUPOB B NHUILEBOH U
nap(oMepHON MPOMBINUICHHOCTH. JKHpBI Kak CIOXHbBIE A(QHUPBl TIULEPHUHA U
BBICHIMX KapOOHOBBIX KHCJOT. XWMHYECKHUE CBOMCTBAa KHMPOB: T'HIPHUPOBAHUE,
OKHCIIeHHe. ['maponu3, WM OMBUIEHHE, JKUPOB Kak CHOCOO0 IPOMBIIIIEHHOTO
NOJYYEeHUsI COJIed BBICHIMX KapOOHOBBIX KHUCIOT. MBUIA KaK COJM BBICIIUX
KapOOHOBBIX KUCIIOT

3.15

XUMHUYECKUE CBOMCTBA IIIOKO3bI: PEAKIIMH C YYACTUEM CIUPTOBBIX U aJIbJCTUIHON
IpyNnI M MOJOYHOKHCIOEe OpokeHue. [IprMeHeHHE TIIIIOKO3bI, €€ 3HaueHHe B
YKU3HEIESITENLHOCTH opraHusma. Hucaxapunpr: caxaposa, ManbTOo3a.




BoccranaBnuBatomue ¥ HEBOCCTAHABIMBAIOLIME JAMcaxapuibl. [ 'uiaponus
mucaxapuaoB. [lomucaxapuapl: kpaxman, riaukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmaja, IJIMKOT€Ha M LeJUIoJ03bl. PU3MYecKHe CBOMCTBA KpaxMmanaa U
LEJUTI0N03bl. XMMHUECKHE CBOMCTBA Kpaxmasa: TUAPOIIN3, KaYeCTBEHHAS PEaKIus C
noaoM. XHMMHUYECKHE CBOWCTBA LEJUIIOIO3bI: THAPOJIHM3, MOJydeHHe 3(PHUpPOB
1esuToi1036l. [loHsTre 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OPraHWYECKHE OCHOBAHMS: PEaKIMH C BOJOW, KHUCIOTAMH,
peakuusi TOpeHHs. AHWIMH Kak TMpPEICTaBUTEIb apOMaTUYECKHMX aMUHOB.
XHWMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBUE C KHCIIOTaMHU, OPOMHOM BOJIOM,
okucnenue. [lonydyenre aMMHOB aNKWJIMPOBAaHMEM aMMHAaKa M BOCCTAHOBJICHHUEM
HUTPOIIPOU3BOIHBIX YTIIEBOI0POIOB

3.17

3.18

3.19
3.20

4.1

AMUHOKHUCIOTBI M OelKH. AMMHOKHUCIOTBI Kak aM(OTEepHble OpraHUYecKHue
coequHeHusi. OCHOBHBIE AMHHOKHCIOTHI, oOOpasyromue Oenkd. XUMHYECKHe
CBOMCTBa OCJIKOB: TUAPOJIN3, A€HATYpallus, KAaUeCTBEHHbIE (LIBETHbIE) peaKkIMK Ha
Oenku

CrtpoeHue 1 CTpYKTypa MOJIMMEPOB. 3aBUCUMOCThH CBOWCTB MOJIMMEPOB OT CTPOCHUS
MoJieKkyln. OCHOBHBIE CIOCOOBI TMOJIYUYEHHUs BBHICOKOMOJIEKYJISIPHBIX COCAMHEHUM:
peaKIuy MOJUMEPH3AINH U TTOMMKOHACH canny. Kinaccudukaius BOJIOKOH

##H#Par### nenTuduKkanys opraHMueCKUX cCoeAMHEHUN. Perenue
IKCIIEPUMEHTAIBHBIX 33/1a4 Ha PACIIO3HABAHKME OPraHUYECKIX BEIICCTB

I'eneTnueckas CBsI3bp MEXKY KJIaCCAaMU OPTAHUYECKUX COCTUHEHUMN
XUMHS U )KU3Hb

Xumusi B TOBceqHEBHOM >ku3HU. [IpaBuna Oe3omacHoO pabOThl C €IKUMH,
TOPIOYUMH ¥ TOKCHYHBIMHU BEIIECTBAMHU, CPEACTBAMHU OBITOBON XHMMHUH

4.2

4.3

4.4

XUMHSA U 310pOBbE. XUMHUSI B MEAULIMHE. XUMHS U CENbCKOE XO35AMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHUSI U SHEPTe€THKA: PUPOIHBIN U NOMYTHBIM HEPTSIHOM rasbl,
uxX coctaB W wucnons3oBanue. CocraB HehTH M e€ mepepaboTka (TPUPOAHBIE
WMCTOYHUKHU YTIIEBOIOPOIOB)

XUMHUSLT U DKOJOTHSl. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaroled Cpeasl U €ro
nocienctus. Oxpana runppocdepsl, MOYBBI, atMocdepbl, (GIopbsl U ¢GayHbl OT
XUMHUYECKoro 3arpsisHeHus. [IpoOrema oOTX0M0B U MOOOYHBIX MPOJYKTOB.
AJbTepHATUBHBIC UCTOUHUKHU YHEPTUU

OO0mme mnpeacTaBiIeHUsT O MPOMBIIUICHHBIX CIOC00aX MOJYYCHHS XUMHUUYECKHX
BellecTB (HAa MpUMeEpe MPOU3BOJACTBA aMMHaKa, CEpHOW KuCHOThI). U€pHas u
1BeTHast MeTautyprusi. CTeKJIO U CHIIMKATHAs TIPOMBIIIIEHHOCTh. [IpombinieHHas
oprannyeckas XuMusi. ChIpb€ JIsl OPraHM4eCKON MPOMBIILIIEHHOCTH

#H##Par###Tunbl pacu€THBIX 3a/1a4

5.1

HH#HPar###Pacu€Tel Macchl BeleCTBa UM 00BEMA ra30B MO U3BECTHOMY
KOJIMUECTBY BEILECTBA, MacCe WIH 00bEMY OHOTO U3 YUAaCTBYIOIIMX B PEAKIIMHI
BEIIIECTB

5.2

##HPar##Pacuérel TemnoBoro 3dexra peakuuu

5.3

HH#HPar###PacuéTel 00bEMHBIX OTHOIIECHHUH I'a30B IPU XUMHUYECKUX PEAKIIUAX

5.4

##HPar##PacuéTsl Macchl (00BEMa, KOJIMUECTBA BELIECTBA) TPOAYKTOB PEaKIUH,
€CJIM OJTHO M3 BEILECTB JaHO B U30BITKE (MMEET IPUMECH)

5.5

###HPar##Pacu€Tsl MaccoBOM WM 0OBEMHOM TOTM BBIX0/1a TPOAYKTA PEAKIIUU OT
TEOPETHYECKH BO3MOKHOTO

5.6

###Par###Pacuérel macchl (00bEMa, KOJMYECTBA BEIIECTBA) MTPOIYKTA PEAKIIHH,
€CJIIM OJHO U3 BELIECTB JaHO B BUJE PACTBOPA C ONPEACIEHHON MAaCCOBOU JT0IEN
pPacTBOPEHHOTO BEIIECTBA

5.7

###Par###PacuéThl C HCTIOIb30BaHUEM TTOHATHI «MacCOBast IOJISI», «MOJIIpHAs
KOHIIEHTPAIUs», «PACTBOPUMOCTH)




HH#Par###HaxoxneHne MOJIEKyIIpHOI (pOpPMYITbI OPraHUYECKOTO BEIIECTBA 1O
5.8 €ro MJIOTHOCTH U MacCOBBIM JOJISIM JIEMEHTOB, BXOIALIMX B €0 COCTAB, WM 110
IPOJIYKTaM CrOpaHus




