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K OCHOBHOM 00pa30BaTeIbHON ITporpaMme
cpenHero odmiero oopazoBaHus

MBOY JlykosinoBckast CIII Nel

PABOYASA ITPOT'PAMMA

yuyeOHoro npeamera « XuMus. Yr/y0JeHHbIN YPOBEHb»

s ooygaromuxest 10 —11 kimaccos

HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamMma mo XMMHUHM Ha YPOBHE CpEeAHEro o0I1ero oOpa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanuuny, TpedboBaHui K pe3ylibTaTaM OCBOCHUS
dbenepanbHOI 00pa3zoBaTEIBHOM MTpOrpaMMsbl cpeanero oomero oopazoanusi(DOIT
COOQO), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbLHOM
cranaapre COO, c¢ yuérom KoHuenuuu mnpenojaBaHusi Y4eOHOro MpeameTa
«Xumus» B oOpa3zoBareNbHbIX opraHuzanusx Poccuiickoit  ®denepauuu,
peaNM3yIoNIMX OCHOBHBIE 00pa30BaTebHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIO0KESHHMA
«Ctpareruu pa3sutus Bocnutanusi B Poccuiickoin @eaeparuu Ha niepuoa ao 2025
rona» (Pacnopsbkenue IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

XUMHSI Ha YpOBHE YINIyOJIEHHOTO HW3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CIUCTEME €CTECTBEHHO-HAy4HOro oOpas3oBanus ywammxcs 10-11 xmaccos.
N3yuenue mpeamera, peanmzyeMoe B YCIOBUAX JIu(PEpeHIIMPOBAHHOTO,
npodmibHOTO 00y4YeHHs, MPU3BAaHO OOecmeunTh 001e00pa3oBaTeNbHYI0 |
OOIIIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaliyd UX K OBICTPO MEHSIONIUMCS YCJIOBUSIM KHU3HHU B COIIUyME, a TaKxkKe IS
MPOJIOJDKEHU OOy4YeHHUS] B OpTraHHM3aIusix mpodecCHoHAIBHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B nporpamme mno XMMHM Ha3Hauy€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPNPETAMI0 B  COOTBETCTBHM C  OCHOBOMNOJArarolIMMu
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3ynbTaToB OOydYeHHUS W TPeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.



CBUIIETENBCTBOM TOMY SBJISIFOTCSI CJEAYIOIIME BBIMOJIHSIEMBIE MPOTPaAaMMON IO
XUMHUH (PYHKIHU:

uH(POPMAIIMOHHO-METOIUYECKasl, peaju3anusi KOTOopoil olecredynBaer
NOJy4eHHE MPEJCTABICHUS O IeNsAX, COJEep)KaHWH, OOIIel CTpaTeruu
00y4eHHs, BOCTIUTAHUS M PA3BUTHUS O0YYAIOIINXCSI CPEICTBAMH MPEAMETa,
U3y4aeMOTo B paMKaxX KOHKPETHOTO TpOuIs;
OpraHU3alIOHHO-TUIAaHUPYIOILas, KOTOpas npeaycMaTpuBaeT
OIIpeeNIeHUe: TMPHUHLUIOB CTPYKTYPHUPOBAHUS M IOCIEI0BATEIHLHOCTH
U3ydeHusl y4eOHOro marepuasa, KOJMYECTBEHHBIX M KAaYECTBEHHBIX €ro
XapaKTEPUCTUK; MOAXOI0B K (POPMUPOBAHUIO COJEP>KATEIBHON OCHOBBI
KOHTPOJII M OIICHKHM 0Opa30oBaTENbHBIX IJOCTHKEHHM OOYyJarommxcs B
pamMKax HTOTOBOM arrectaiud B (OpMe E€IUHOT0 TOCYAapCTBEHHOTO
HK3aMEHa [0 XUMUH.

[Iporpamma ajig yriyOJIEHHOTO U3YUEHUSI XUMUU:

YCTaHaBJIMBAECT WHBAPUAHTHOE MPEAMETHOE COAEpKaHHE, O00s3aTEIbHOE
JUIT U3y4eHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpegycMaTpuBaeT
pacmpesesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pa3/ienam Kypca;

Ta€T MPUMEPHOE pacIipe/iesieHne y4eOHOro BpeMEHHU, PEKOMEHIYEMOTO JIJIs
U3YUYCHUS OTNICTBHBIX TEM,;

npeajiaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh HM3YYEHHsS Yy4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX H
MEXIPEAMETHBIX CBA3EH;

Ja€T METOJUYECKYI0 MHTEPIPETALMIO LIEJIeH U 3a7a4 U3y4eHUsl TpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOMN
MIpOTrpaMMBbl CpeIHero o01ero o00pa3oBaHUs (IMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  0O0ydYarolerocss IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSM B IPOrpamMMe MO XHUMHH IMPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOTIO OOLIETO
oOpa3oBaHusl. 3a peeIaMi YCTaHOBIEHHOM TPOrpaMMOid 0 XUMUU 00s13aTeNbHON
(MHBapHaHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mnpenMera «XuMUs»
0CTaéTCst BOBMOXXHOCTh BEIOOpA €T0 BApUATUBHOM COCTABJISIONIEH, KOTOPAs JOJDKHA
OTIPEAETATHCS B COOTBETCTBUH C HAIIPABJIIEHUEM KOHKPETHOTO MPOoduiIst 00ydeHHs.

B coorBercTBUM ¢ KOHUeNTyalbHbIMH MoJjoxeHusmMu DPI'OC COO o
HAa3HAUYCHUU TPEeIMETOB 0a30BOro M yrIyOJEHHOrO YpOBHEH B CHCTEME



nuddepeHIIMpOBaHHOTO O0y4YeHHUsI Ha YpPOBHE CpEAHEro oOIIero 0o0pa3oBaHUs
XUMHSIT Ha YPOBHE YIUIYOJNEHHOTO W3Yy4YEeHHUsS HANpaBlieH Ha peau3aluio
IIPEEMCTBEHHOCTH C MOCIEAYOIIKM 3TAOM MOJYYEHHUS] XUMUYECKOTO 00pa30BaHuUs
B paMKax MW3Y4YEHHUs CIEUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 NPOo(hecCHOHATBHOTO 00pa30BaHus.
B sT0M CcBs3U n3ydeHue npeaMera « XuMHus»)» OpUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paclIMpeHne M YINIyOJIEHHUE TEOPETUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOyuaromuxcs, BbIOpaBIIMX ONpeAeHEHHbIN TpoduiIb 00ydeHHs, B TOM YHCIIE C
NEPCIIEKTUBOM  IMOCJIEAYIOIEr0 IOJIY4YeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpedoBannii ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (heaeparbHON
o0pa3zoBaTeILHON MPOrpaMMBbI CPETHETO OOIIEro 00pa30BaHUs U3YYCHUE TIPEAMETA
«XHUMHA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1a4 BOCIUTAHUSA U COLMAIBHOIO
pa3Butusa oOyvarommxcs, Ha (OPMHUPOBAHME Yy HHUX OOIIEHHTEIEKTYyaJIbHBIX
YMEHUHM, YMEHHI paluoOHANIM3aluu y4yeOHOTO TpyAa M OO0OOMIEHHBIX CIOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocTaBnsomuMy npeamMeTa «XUMHUsS» Ha YPOBHE YIIIYyONEHHOTO H3y4YEHHS
ABIISAIOTCA  YIuIyOnéHHble Kypchl — «OpraHuueckas xuMmus» u  «OOmas u
Heopranuueckas Xxumus». [Ipu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOI
OpraHu3allid COAEpPKaHUA 3TUX KYypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro u yriyoJaE¢HHOTO YpOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranumueckas xumus» u «OOmass u
HEOpraHW4ecKass XHMMsS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4U€HHs NIpeaMera. JDTa cUCTEMa
3HAHUM MOJy4YaeT ompeaeiaéHHOE TEOPETHUECKOe OTOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJBIITNN 00BEM (PaKTOTOTHIECKOTO MaTepuara.
Tak, Ha yriayOn€HHOM ypOBHE H3YyYEHHs MpeAMeTa oOecreueHa BO3MOXKHOCTh
3HAYUTEIBHOTO YBEINUYECHUS 00BEMA 3HAHUI 0 XUMHUYECKHUX DJIEMEHTAX U CBOMCTBAX
UX COEJMHEHUIN Ha OCHOBE PACIIUPEHUS U YTIyOJeHUs MPEACTaBICHUIN O CTPOESHUHN
BEILECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX MPOTEKAHMS PEAKIUH,
paccMaTpUBAaEMbIX C TOYKH 3pPEHUS XMMHYECKOW KUHETHUKA M TEPMOAMHAMHKH.
N3yyenue nepuoanyeckoro 3akoHa u llepmoanueckoil CHCTEMBI XMMHUYECKHX
AJIIEMEHTOB 0a3UPYyeTCsl HA COBPEMEHHbBIX KBAHTOBOMEXAHUUECKUX MIPEICTABICHUSIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHAETCS C TOYKH 3PEHMS
HHEPreTHYECKUX U3MEHEHUH npu e€ 00pa30BaHUU U pa3pyLIEHUH, a TAKXKE C TOUKU
3peHus] MeXaHu3MOB e€ oOpa3oBaHus. M3ydueHHe THUNOB peakUuil JOMOJHAETCS
dbopMUpOBaHHEM TMpPEACTAaBIECHUI 00 DJIEKTPOXUMHUYECKUX TMpoIeccax U
3JIEKTPOJIN3E PaCIIaBOB U PaCTBOPOB BEILECTB. B Kypce oprannyeckoil Xumuu npu



pPacCMOTPEHHH PEAKIMOHHON CIOCOOHOCTH COEIWHEHUH yaAensercs ocoboe
BHHMaHHUE BOIMPOCaM 00 3JIEKTPOHHBIX dPPeKTax, 0 B3AUMHOM BIHSHHH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKLu.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIep KaHNe KypPCOB XUMHH YTITyOIEHHOTO
YPOBHSI U3yU€HHUSI JIJIs1 KJIACCOB ONMpeeEHHOro nMpoduiis (TIaBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHHM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSIHUE CMEKHBIC IpeAMEThl. Tak, Hanmpumep, B COJAEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60sb110€ 3HaueHue OyayT
MMETh DJIEMEHTHI Y4eOHOro MaTepuasa o oouieit xumuu. [Ipu nzydenuun npeamera
B JIAHHOM CJIy4ae akIeHT OyJeT cJellaH Ha OOIIHOCTh METOJOB TMO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekynsipHasi Teopusi B PU3KKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIVMHAMUKH, JJIEKTPOIIN3a, IPEACTABIECHUS O CTPOCHUU BEIIECTB U APYIoOe.

B TO Xe BpeMsas B coAEp:KaHMM IMpeaMeTa Uil KIJIACCOB XUMHUKO-
Ononornyeckoro npoduiist OONbIINKA yAENbHBIA BeC OyJIeT MMETh OpraHuyecKas
xumus. B aToM ciyyae npenocTaBisieTcss BO3MOXKHOCTB JiJIsl 00J1€€ 00CTOSITENIBHOTO
pPacCMOTpPEHUS XUMHUYECKOW OpraHU3aluy KJIETKH KaK OMOJIOrH4eCKOM CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NpPUMEPY, TaKH€ CTPYKTYpHbIE KOMIIOHEHTHI, KaK
JUTUABI, OCJIKU, YTIEBOIbI, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOHM Il M3Y4E€HHsS CYLUIHOCTH MPOILIECCOB (POTOCHMHTE3a, AbIXaHUS,
MUILIEBAPEHUSI.

B muane ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHSI
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUW M3ydeHHUE MpeaMera «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBS3IX C Yy4YeOHBIMM MpeIAMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHBIX obOnacteilt «EcTecTBeHHO-HayuHbIE TpenMeTb», «MaTtemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yyenuu yueOHOro npeamera « XuMus» Ha yriyoJI€HHOM YpPOBHE TakxkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJHEro 0011ero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISIETCS (OPMHUPOBAHME OCHOB HAayKH
XUMUU KaK 00JIacTh COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUIECKOMN JEATETHHOCTU
YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Pelienue 3Tou 3agaun Ha
yrayOn€HHOM YpOBHE M3YyYEeHHS MpeAMeTa MpeanojaraeT peaau3aluio TaKhX
LeJIeH, Kak:

e (dopMupoBaHHE TPEACTABICHUI: O MaTepHATbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBJIEHUM MPUPOJIBI, O MECTE XUMHUH B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiu B OOECIeueHUuU
YCTOMYMBOIO  pPa3BUTHSA  4YEJIOBEYECTBA: B  pEHIEHUH  MpoOjemM



HKOJIOTMYECKOM, PHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTUU
MEIHMIMHBI, CO3JJaHNH HOBBIX MAaT€pHUAIOB, HOBbIX UICTOYHUKOB SHEPTUH, B
o0ecCIieuyeHnr PalUOHATBHOTO TMPHUPOIONOIL30BaHMs, B (HOPMHPOBAHUU
MHUPOBO33pPEHUA U OOINEH KyJIbTypbl YeJOBEKa, a TaK)Ke IKOJOTHYECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBbIO U IIPUPOJIHOM CpeIe;
OCBOCHHME CHCTE€MBl 3HAHMH, JIEXKAIMX B OCHOBE XHMMYECKOM
COCTABJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: QyHIAMEHTATbHBIX
MOHSITUN, 3aKOHOB M TEOPUM XHWMHHU, COBPEMEHHBIX NPEACTABICHUN O
CTPOCHHUM BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XHUMHUYECKHUX PEAKLIHH, O
XMMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00mMxX
Hay4YHBIX MIPUHIUIIAX XUMHUYECKOTO MPOU3BO/ICTBA;

dbopmMupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU 71 OOBACHEHUS
KJIFOYEBBIX MJIEH W NpoOJeM COBPEMEHHOM XHUMHH, IJi1 OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAMOTHOTO peIIeHus IPo0JeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a M OICHKU C MO3UINI SKOJIOTHYECKON 0€30IaCHOCTH ITOCIICICTBUM
OBITOBOM M TMPOU3BOACTBEHHON JE€ATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, HCTIOIB30BAHUEM U TIEPEPabOTKOM BEIIECTB;
yIIIyOJICHUE MPEICTABICHUH 0 HAYYHBIX METOJIaX IMO3HAHUS, HEOOXOJMMBIX
U1 TIPUOOPETEHUS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIESCTB U
OOBSICHEHUS XUMHYECKHX SIBJICHHUN, HMMEIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JIEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mmane peanm3anuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BHBAIOIIUX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TaKue IeNU U 3a1a49H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHHHA IPHUPOJIBI,
YB@KCHHS K TMPOLECCY TBOpPYECTBA B O0JACTH TEOPETUYECKUX H
MPHUKJIATHBIX HWCCICAOBAHUNA B XWUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYCHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJK W  CaMOBOCIIMTAHHUIO  Ha  OCHOBE  YCBOCHUS
00I11eYEeJIOBEYECKHUX [ICHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHUX
crocoOHOCTe oOydaronuxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak



YCIIOBHIO YCTIEIITHOM MPO(EeCCHOHATBEHON U 00IIECTBEHHOW ACATEIBHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

e (dopMupoBaHWE yYMEHHI W HAaBBIKOB Pa3yMHOTO IMPHUPOIOIOIb30BAHHMS,
pa3BHUTHE YKOJIOTHUECKOHN KyJIbTYphI, IPUOOPETEHUE OIBITa OOIIECTBEHHO-
ITOJIE3HOM IKOJIOTHYECKOH JAEATEIBHOCTH.

OO6mIee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obiero oopazopanus, coctapisaet 204 yacos: B 10 kinacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heedio).



COAEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BaneHTHBIE BO3MOKHOCTHM aToMa yrjiepoaa. XUMHYECKas CBS3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHnu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYPE MOJEKYJ. 3HAYCHUE TEOPUU CTPOECHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuil (IUPAC) u TpuBmanbHble Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepualiaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJEKYJ OpPTraHUYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XVWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKLUHMH 3aMEIICHUs, H30MEPHU3aLuH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KpEKUHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJbIX (IIMKJIONPONAH, IIUKIOO0YTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP2-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuMy IPUCOENMHEHMS, 3aMEUICHUS B (-I0JOKEHHWE IIpU JIBOWHOM CBS3H,
nonuMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COMPSDKEHHBIX AUEHOB, 1,2- u 1,4-ipucoenuuenue. [lomuMepusanus conpspkEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJIKUHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIOCOOBI MOJYyYEHUSI U TPUMEHEHHE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cCBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B OEH30JbHOM KOJIbIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIH yroab u mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEePETOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHM), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAJIIOOPTraHUYECKUX COEIMHEHUSX. Ucnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO/ia B OPTaHMYECKUX BEUIECTBAX, NOJYYEHHUE STUJICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJ YIJIE€BOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcOUPTHl. CTpoeHHUE MOJIEKYN (HAa MOpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMM 3aMElIeHHUs, JerujpaTaluu, OKHUCICHUS,
B3aUMOJICHCTBME C  OpPraHUYECKMMH U  HEOPraHMYEeCKMMH  KHUCJOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PeaKIisi Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(puIbLHOTo 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHS U PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmyeckue cBoicTBa PeHona. OCOOEHHOCTH XMUMHUYECKUX



cBoiicTB (enoma. KauecTtBeHHble peaknuu Ha (eHon. TokcwmuHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue albJIeTU0B, KAYECTBEHHBbIE peakiuu Ha aubaerujabl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPEJIETbHBIX KapOOHOBBIX KHUCIOT. BoaopoaHbie CBS3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JuHOoNIeH08as KUciaoThl. CriocoObl MOTy4YeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esioyHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
¥ mojucaxapubl). MoHocaxapuabl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynim, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TiOKo3bl, €€
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W newnono3a. CTpoeHne MakpOMOJIEKYJl Kpaxmania, TNIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M HUX MNpEeBpallCHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckre CBOMCTBA pacTBOpa YKCYCHOW KHUCIJIOTBI, B3aUMOJAEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMWHBI — OpraHuYecKre Mpou3BOAHbIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE TEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWIYH — IpeJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psgaa. CTpoeHUe aHUJINHA.
B3aumHoe BimsHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCcOOEHHOCTH
XUMHUYECKUX CBOUCTB aHWwIMHA. KauecTBeHHBbIE peakiud Ha aHwIUH. CrocoObI
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJKOB: THAPOJIU3, IEHATypalusi,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoeTMHeHus» 1 «Pacro3HaBaHue OPraHUYECKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM JOJISIM DJIEMEHTOB, BXOJSIINX B €T0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEIMYUHBI, €IMHULIBI WU3MEPEHHUS, CKOPOCTb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadusi: nmone3Hble HCKONAEMble, TOIUIUBO.
TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPENICTBA, MaTEPUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM  OpPOMTAIISIM.
DNEeKTpOHHbIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIIAM U ITepruogaM. 3HaYEHNE NEPUOIAIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F'€OMETPHUUECKUM CTPOEHUEM (HAa MPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHnsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHUANIbHBIC
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanys XuMUYeCKUX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHECHUSI U MPEBpPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpATHMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUU KaTaln3aTopa, MOJIECIHU
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTaiwioB B [leproindyeckon cucTeMe XUMUYECKUX JJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COEJIMHEHHUS TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI TOTYyUYECHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxaenue B TpHpOJE, CIOCOOBI TOMydeHHs, (QU3NUECKHe u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, CocoObl MOMy4YeHUs, (U3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUN.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetaiioB B Ileprnoandeckoi cucteMe XUMMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmMe  CrocoObl
NOJIYYEHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOMCTBA >KeJe3a M ero coenuHeHuil. OKCUbl,
ruapokcu sl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeneHue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U JKeJie3a C PacTBOpPAMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (pochop U MX COECTUHEHUND,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3ANKH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbl U €ro nocieAacTsus. Poibs xumun B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusi W 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mnapgromepHsie cpenactBa. beitoBas xumus. IIpaBuna
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIME CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHndeckrie 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIHMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce Wi 00bEMY OJJHOTO U3 YUaCTBYIOIIMX B PEAKI[UU BELIECTB, MAaCChI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTa PEAKIUH, €CIU OJIHO
U3 BEILIECTB JaHO B BHAEC pacTBOpa C OIPEACIEHHONM MAacCOBOM JOJIeH
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALlX BEILIECTBA B
pacTBOpe, A0JM BBIXOAA NPOAYKTA PEAKIUU OT TEOPETUUECKN BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOPraHW4YeCcKON XUMHUH B 11 Kiacce oCylIECTBISETCS YEpe3 UCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHITHHA, NPUHATHIX B OTAEIbHBIX
IIPEAMETaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEopusl, 3aKOH, aHAJU3, CUHTE3, KJIacCHU(PHUKaAIus, NepUOJINYHOCTh, HAOIIOIEHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJIEIMPOBAHHUE.

dusznka: MaTepus, MUKpPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TONBI, PAAUNOAKTUBHOCTb, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHbB, BELIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHUE BEILEeCTBA, WJCalIbHBIM ra3, (uznyeckue
BEJIMYUHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKpPOAJIEMEHTbI, OCJNKH, XUPbI, YTIEBOAbl, HYKJICUHOBBIE KHUCIIOTBI, (PEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BEIIECTB U OTOK YJHEPTUH B DKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHOonorus: XMMHAYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepUalIbl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
IIpenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPUANIOB, JJIEKTPOHHAs
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON T'PaXIaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4YHOCTHBIE pE3yNbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD» OTPaAKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUCOHBIX U TTO3HABATEIBHBIX 33/1a4, BEITOJIHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOILICHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACJIECOAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) 1yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro OOpallleHusi C BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECICTBUN W HENPUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aj]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YuCJIe HA OCHOBE IPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPYy/Aa U PE3yIbTaTaM TPYAOBON JEATEIHLHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbI;

OCO3HAHHUS HEOOXOAUMOCTH WCIONB30BAHUS JOCTIDKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCIIIMX BPEI OKPYXKaIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEHUH MpoOJEM COXpaHEHUS
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3pl MaTepHAIbHOW KyJIbTYypbl, B pEUIEHUU TJI00aJbHBIX MPoOIIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LENbIO MOJYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaabHOM
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHUS MPOrPaMMBbI IO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHble NeHCTBHs (ITO03HaBaTeJIbHbIE, KOMMYHHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC YYCOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

1) 6a30BbIe JJOrHYeCKHE IeHCTBUA:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh TMPH OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUSA:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJjIacCUPUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pelIeHUHd Y4eOHbIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3aad, MPUMEHATbH



Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIs BBIABICHHS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIUpOBaTh LIEH U 3a/1a4l UCCIEA0BaHNUs, UCTIONb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBINM OTUET O MPOEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMKM, HEOOXOJAMMOM [JIsi BBIOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUe W MaTeMaTHYEeCKHe)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B X0JI€ AHAJIOTa U/WIH
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHWU YYEOHBIX U HCCIENOBATENbCKUX 3a]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIEe pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMUU HA YTiyOIEHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus BKIIOYAIOT ClieU(pUIECKUe AJIs
yueOHOro npeameTa «XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPIPETAMN U MpeoOpa30oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJyYEHUI0O HOBOTO 3HAHUS W MPUMEHEHHMIO 3HAHUN B pPa3IMUHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHUH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX MCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAIBHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATEIIbBHOCTH YEeJIOBEKa, OOIMX HAYUHBIX MPUHIMIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEPEepadOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHMSI XMMHUYECKUX PEAKIMI M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB IS WILTIOCTPAIUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUMN: YCTAaHABIMBATh MPHUHAJICKHOCTh M3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IpeCTaBUTENIe OPraHNYeCKUX BEIIECTB (ITUJICH, alleTUJICH, TOMYOJ, TIIHIEpPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, TUBUHWUII, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3UYHBIX KIACCOB
OpPraHUYECKUX BEIIECTB: ATKAHOB, IMKIOATKAHOB, AJIKEHOB, ATKaINEHOB, AIKUHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIrJeBOJOoB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CLIOCOOHOCTH OPraHUYEeCKUX COETMHEHUH OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
MPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI IPUMEHSITHh OCHOBHBIE OTIEPAIlN MBICIIUTEIHLHOM
NEATETPHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJI1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHM U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyJiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACyYE€Thl MO HAXOXKICHUIO XUMHUUYECKOH (opMyIibl
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTU YEJIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYeHHUE U U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IIPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHIeCTBaMU M JIA0OPATOpPHBIM O00OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1eJIeCO000pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs CMbICT roka3zaresns [1JIK;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y9eOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TlepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass U HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPTeTHUYCCKOW W TMHIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PpEIIETKA, XHUMHUYECKas peakuus, pacTBOP, AJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOIMAIIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JJIEKTPOIUTHYECKON MHUCCOIUAINU, TEePUOIUYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSX;
MPEACTaBICHUS] O MEXaHM3MaX XUMUYECKUX PEaAKIUM, TEePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTHUUECKON JAEATEIBLHOCTH YEJIOBEKa, OOIIMX HAay4YHBIX
MPUHLHIAX XUMAYECKOTO ITPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILCHUI;



c(OpPMUPOBAHHOCTh YMEHHMSI HCIIOJNB30BaTh XHUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUIA KPUCTAIUIMUECKOH pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKaM (UHCITy U COCTaBY
pearupyomux BeUIeCcTB, TEMJIOBOMY 3(PQPEKTy peakiiu, U3MEHEHHUIO CTEHeHeH
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHMS PACKPBIBATH CMBICI NEPUOJUUYECKOrO 3aKoHa /[,
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTrO IEPHOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTABJIEHUS AJIEKTPOHHOIO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHMSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUI «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHA KOHUEHTpALUSI»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTA PEAKIIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA WUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOJTBEPKICHNE KAUYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, PEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0JIEHMEM TpaBUiI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHWBATh WX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIIOIaTh MTPaBUJIa TIOJIb30BAHUS XHMHUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIISTh lE€JICHANIPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTAaBJICHHON y4eOHOM 3a/1aueii.
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a¢upsl. XKupsr
bubmuorexa [JOK
3.3 YraeBoas 9 1 https://m.edsoo.ru/d69df
650
Hroro no pazneny 41

Pa3znen 4. A3oTcoaepikaniue opranHnyeckue coeIuHeHus

AMUHBI. bu6nuoreka [IOK
4.1 AMUHOKHCIIOTEI. 12 1 https://m.edsoo.ru/d69df
benku 650
Hroro no paszneny 12

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCUHEHUS

BsicokoMonekysp bubauoreka [IOK
5.1 6 https://m.edso0.ru/d69df
HBIE COEUHEHUS
650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO
YACOB I10 102 3
[TPOI'PAMME


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

11 KJIACC

N HaumenoBanun KosndyecTBo yacon JJIeKTPOHHBbIE
" e pa3iesioB H (uudpoBbie)
n/ Bcer Kourpoabnbl  IIpakTHyecku
TeM oOpa3oBaTejibHbIE
n 0 e padoThl e padoThl
NMPOrpamMmbl pecypchl
Pa3znea 1. TeopeTuyeckue 0CHOBbBI XUMHH
Crpoenue
aToma.
[Tepnonuuecku
1 3aKOH U
bubmuoreka [JOK
[Tepnonuuecka
11 9 https://m.edsoo.ru/2dd57f
s CUCTEMa o4
XUMHUYECKUX T
31eMEHTOB /.
n.
MenneneeBa
Crpoenue
e — bubmuoreka [JOK
1.2 ’ 11 1 https://m.edso00.ru/2dd57f
MHoroob6pasue 24
BEILIECTB T
X UMICCKIe bubnmuoreka [JOK
1.3 19 1 3 https://m.edsoo.ru/2dd57f
peakuuu 24
Hroro no paszneny 39
Paznen 2. Heoprannueckasi XumMus
bubmuoreka [JOK
2.1 HewmeTtamist 31 1 3 https://m.edsoo.ru/2dd57f
24
but6mmorexa [IOK
2.2 MeTtauisl 23 1 2 https://m.edsoo.ru/2dd57f
24
Hroro mo pazaeny 54

Pa3zgea 3. Xumus 4 s;Ku3HbL

MeTtonanl

[IO3HAHUSA B
3.1
XUMHUHA. XUMUS

U )KHU3Hb

bubmuoreka [JOK
https://m.edsoo.ru/2dd57f
24

Hroro no pazneny 9
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OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

IPOCTPAHCTBEHH

10 KJIACC
Ne KosauuyecTBo 4yacos DJIeKTPOHHbBIE
n Konrpoa  IIpakruy Aara uupposbie
Tema ypoka Bce H3y4e
/ ro bHbIE ecKue st o0pa3oBaTe/ibHbIE
I padoThI padoThI pecypcbl
[Ipenmer u
3HaYCHHE
OpraHUYeCKOU
bubnnoreka IIOK
1 RHMIH, 1 https://m.eds00.ru/3686e
MpeJICTaBICHNE 665
0 MHOT000pa3uu T
OpPTaHWYECKHUX
COCIMHEHUI
DIIEKTPOHHOE
CTpOEHHE aTomMa
yriaepoaa
(ocHOBHOE U bubnmnoreka [JOK
2 BO30YXIEHHOE 1 https://m.edsoo.ru/Oce6fd
COCTOSIHUS). 4c
Banentneie
BO3MOXKHOCTH
aToMa yriepoja
Xumuyeckas
CBSI3b B
OpTaHHYECKHUX
COCJIMHEHMUSIX. but6mmoreka [IOK
3 MexaHu3Mbl 1 https://m.edsoo.ru/8d39f5
o0Opa3oBaHUs c8
KOBAJICHTHOM
CBSI3H, CIIOCOOBI
paspbiBa CBA3EH
Teopus
CTPOEHHUS bu6muoreka [JOK
4 OpTraHUYECKHUX 1 https://m.eds00.ru/9e595
COeMHEHUH A. ch8
M. Bytneposa
Bunbr
H3oMepHI: bu6muoreka [JOK
5 1 https://m.edsoo.ru/b0e61
CTPYKTYypHas,

661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661

asd.

DJIEKTPOHHBIE
3 dexTh B
MOJIEKYJIax
OpPTaHUYECKHUX
COeTUHEHUN
[IpencraBnenue
0
Kiaccuukanum
u bubmuorexa [JOK
6 CHCTEMATHYECKA https://m.edsoo.ru/c212d
s HOMEHKJIaTypa d21
(IUPAC)
OpraHUYECKUX
BEIIECTB
Knaccudukanus
. bubmuorexa [JOK
peakuuii B
7 . https://m.edsoo.ru/ba570
OpTaHHYECKON
6aa
XUMHU
Cucremaruzanu BuGmuorexa [IOK
8 s 1 00001IeHnEe https://m.edso0o.ru/87a37
3HAHUHU II0 TEME cab
AJIKaHEbI:
TOMOJIOTHYECKH
i psi, oOtmast
opMyJa,
dopmy bubmorexa [JOK
HOMEHKJIaTypa 1
9 OMEDIS https://m.edsoo.ru/25a14
P, 636
AIIEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOEHHUE
MOJIEKYIT
dusnyeckue u
bu6mmoteka [IOK
XUMUYECKHE
10 . https://m.edso0.ru/31377
CBOIicTBa
1ic
aJIKaHOB
Haxoxnenue
aJIKaHOB B Bubnuoreka LIOK
11 MPUPOJE. https://m.edso0.ru/259b0
CrrocoOsl abb

MOJIYy4YCHHUA U



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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https://m.edsoo.ru/87a37cab
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https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b

IIPUMCHCHHUEC
aJIKaHOB

12

IMuknoankaHsl:
o01as
dopmyua,
HOMEHKJIaTypa 1
HU30Mepus,
0COOEHHOCTH
CTPOCHHS 1
XUMHUYECKUX
CBOICTB,
CIIOCOOBI
MOJTyYCHUS U
MIPUMEHEHHUE

bubnuoreka LIOK

https://m.edso00.ru/15673

0d2

13

Pemenne
pac4YETHBIX
3a;ad Ha
onpeaeeHue
MOJIEKYJIAPHOMI
bopmyIbt
OpraHUYECKOI0
BEIISCTBA I10
MAacCCOBBIM
JIOJISIM aTOMOB
3JICMCHTOB,
BXOJAIIUX B €TI0
COCTaB.
CucremaTuzanu
s ¥ 000011ICH1E
3HAHUM I10 TeMe

bubmmoteka [IOK

https://m.edsoo.ru/bf84d8

eb

14

AJTKEHBI:
TOMOJIOTHYECKU
¥l psin, oOmas
opmyuna,
HOMEHKJIaTypa,
JIEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOeHHUE
MOJIEKYII.
CTpyKTypHas u
LUC-TpaHC-

bu6mmoteka [IOK

https://m.edsoo.ru/273b0

ale
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https://m.edsoo.ru/bf84d8eb
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https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e

H30MEPHA
AJIKCHOB

duznueckue n

XHUMUYCCKHEC
. bu6nmoreka [IOK
CBOIiCTBa
15 https://m.eds00.ru/21069
AJIKEHOB.
ccd
IIpaBuio
MapKkoBHHUKOBA
CnocoObl
bubmuorexa [JOK
MOJIYYCHHS U
16 https://m.edso00.ru/665dc
MIPUMEHEHHUE
058
aJIKEHOB
[IpakTnueckas
pabota Ne 1 mo
TeME bu6nuoreka [IOK
17 "TTomyuenue https://m.edsoo.ru/0941e
3THJIEHA U ed8
M3y4YEHUE €ro
cBoiCTB"
Pemenne
pac4ETHBIX
3a1a4 Ha
O — bubmmoteka [IOK
18 p . https://m.edsoo.ru/e9ea99
MOJIEKYJIIPHOM 21
bopMyIibl o
OpPTraHUYECKOTO
BEISCTBA
AJnKagueHbl:
COINPSKEHHBIE,
M30JIUPOBAHHBIC
: bu6nunorexa LIOK
19 KyMYJIHPOBaHH https://m.eds00.ru/04298
BlE. c0a
OcoOeHHOCTH
AIEKTPOHHOTO
CTPOCHUS
Xumudaeckue
. Bubnuoreka LIOK
CBOIicTBa
20 . https://m.edso00.ru/e5612
COMPSHKEHHBIX

JUEHOB

53d



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d

Crooco0sbl
MOJTyYCHUS U

bu6nuoreka [IOK

21 https://m.edsoo.ru/1aa81
MIPUMEHEHHUE 660
aJKaJINCHOB
AJKWHEL
TOMOJIOTHYECKHU
i psia, oO1mas
opmyuna,
HOMEHKJIaTypa, bubnnoreka IIOK
22 AJIIEKTPOHHOE U https://m.eds00.ru/68b6c
MPOCTPAHCTBEHH c4c
0€ CTpOEHHUE
MOJICKYII,
buznIecKue
CBOICTBa
XuMuuecKkue bu6nmoreka [IOK
23 CBOMCTBA https://m.eds00.ru/23493
AJIKMHOB a93
KauecTBenHbie bubmmoteka [IOK
24  peakuuu Ha https://m.edsoo.ru/7blc4
TPOMHYIO CBSI3b 8da
CriocoObI
HoNyCHIs I bubnmnorexka HOK
25 https://m.edsoo.ru/a6f9al
MIPUMEHEHUE ea
AJTKMHOB
Pemienne 3amauy:
pacuéTsl 1o bubnmnorexka HOK
26 YPaBHEHHUIO https://m.edsoo.ru/5db8e
XUMHUYECKOM 526
peakiuu
CucremaTuzanu
27 s 1 00001IeHNE
3HAHUH 10 TeMe
ApeHbl:
TOMOJIOTUYECKHU
il psan, obmas
dopmymna, bubnnorexa [IOK
28 HOMEHKJIaTypa. https://m.edsoo.ru/a92a7

DJIEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOeHHUEe
MOJIEKYI

094



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094

29

30

31

32

OeH30J1a U
TOJTYOJIa, UX
buznvecKue
CBOMCTBaA

XuMH4YecKue
CBOMCTBaA
apEHOB:
peakuu
3aMeIIeHUS

XuMHu4yecKkue
CBOMCTBa
apEHOB:
peaknuu
MIPUCOCTUHECHUS,
OKHCJICHUE
TOMOJIOTOB
OeH3011a

OcoOeHHOCTH
XUMHYECKHUX
CBOMWCTB
CTHpOJIa

Pewenne
pac4ETHBIX
3a/1a4 Ha
OIpeeIIeHUE
MOJIEKYJIAPHOM
bopMyIibt
OpraHUYECKOI0
BEIIECTBA

bubnuoreka LIOK
https://m.edsoo.ru/a44ala
e4

bu6mmoteka [IOK
https://m.edsoo.ru/a44ala
e4

bubmmoteka [IOK
https://m.edsoo.ru/d5018
as4

bu6nuoreka [IOK
https://m.edsoo.ru/53461
a2c

33

CrrocoObI
MOJIyYEHHUS U
IIPUMEHEHUE
apeHOB

bu6nunorexa LIOK
https://m.edsoo.ru/6f717d
09

34

I'eneTnueckas
CBSI3b MEXKIY
pa3IMYHBIMU
KJaccaMu
YTJIEBOAOPOIOB

35

PacuéTrl 1o

YpaBHEHUSAM
XHUMHUYECKHX
peaKuuii.
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https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
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https://m.edsoo.ru/6f717d09

CucreMarusanu
s 1 000011IEHE
3HAHUH 110 TEME

36

[IpuponHsbli ras.

[TonyTHsle
He(TSHBIC Ta3bl

37

Kamennsprit
yroiab U
MPOJIYKTHI €T0
nepepadoTKu

bu6nmoreka [IOK
https://m.edso0.ru/69b33
98b

38

Hedts 1
CrocoObI €
nepepaboTKH.
[IpumeHenne
POJIYKTOB
nepepadoTKH
HeTH

bubmuorexa [JOK
https://m.edsoo.ru/21f9de
78

39

I'eneTnmueckas
CBSI3b MEXKIY
pa3IUYHBIMU
KJlaccaMu
YIJIEBOAOPOIOB

40

41

Tl'anorenonpons
BOJHBIC
YTJIEBOJOPOAOB:
3JIEKTPOHHOE
CTPOCHHE;
peakuuu
3aMELLIEHUS
rajoresHa

JenicTBue
1Ienoyei Ha
rajoreHInpou3Bo
JTHEIE.
Bianmoneiicteun
e
JUTaJoreHajJKaH
OB C MaraueMm u
IIMHKOM

bubmmoteka [IOK
https://m.edsoo.ru/82b4d
759

42

CucreMarusanu
s 1 00001IEeHE
3HAHUHU 110

Bbu6nuoteka LIOK
https://m.edsoo0.ru/20e89f
22
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pasneny
"YraeBoa0po/ibl

Konrtponbnas
pabora o Teme

bu6nmoreka [IOK

43 https://m.edso0.ru/95c9
"YraeBoa0po/ibl
. 298
[Ipenenbubie
OJIHOATOMHBIC
CIIUPTHI:
TOMOJIOTHYECKHU
i psa, oOmmas
dbopmyia, bubnuorexa [HOK
44 CTPOCHHE https://m.edsoo.ru/df04c5
MOJIEKYI, cd
HU30MEpHs,
HOMEHKJIATYpa,
KJ1acCU(pUKaLus,
¢buznueckue
CBOMCTBA
XuMu4deckue
CBOIiCTBa bu6nuoreka [IOK
45 IpeenbHbIX https://m.edsoo.ru/26ee3
OJIHOATOMHBIX 4fe
CIIUPTOB
CniocoOb1
MOJTyYeHUs U bubmuoreka [JOK
46 pUMEHEHNE https://m.eds00.ru/48410
OJIHOATOMHBIX 0000000000
CIIUPTOB
IIpocteie
3¢upsI:
HOMEHKJIaTypa 1
H3oMepHA, bubnmnorexka HOK
47 https://m.edso00.ru/c2c78
0COOCHHOCTH
8h2
bU3HYECKUX U
XUMHUYECKHX
CBOICTB
MHoroaToMHEIE
CITUPTHI: bubmunoreka [JOK
48 https://m.edsoo.ru/ee4d8
STUJICHTJIUKOJIb

U TJIMLCPUH, UX

4aa
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https://m.edsoo.ru/95c9e298
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https://m.edsoo.ru/ee4d84aa
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buznvecKue u
XUMHUYECKHE
CBOICTBA

Crioco0sbl
[OJIy4YEHHUS U

bu6nmoreka [IOK

49 MIPUMEHEHHUE https://m.edsoo.ru/d12e5
MHOTOaTOMHBIX 67d
CITUPTOB
deHom:
CTPOCHHE
MOJIEKYJIBI, bubnmnorexka HOK
50 buznIecKue https://m.edsoo.ru/2ce72
CBOMCTBA. 6f8
TokcH4HOCTH
denomna
Xumuyeckue bu6mmoteka [IOK
51 CBOIiCTBa https://m.edsoo.ru/037ca
denona 5f9
Cnoco0mI
HoMydeHIs I bubmmorexa [JOK
52 https://m.edsoo.ru/c77ddf
MPUMEHEHUE 4c
¢benona o
[IpakTnueckas
pabota Ne 2.
Pemenue bubmmoteka [IOK
53 JKCIIEPUMEHTAI https://m.edsoo.ru/fdOced
bHBIX 337124 110 09
teme "CrnupTel 1
benonsr"
CucreMaru3zamu bu6mmoreka [IOK
54 s 1 00001IeHIE https://m.eds00.ru/1810c
3HAHUI 10 TEMe b9b
Anbneruas u
KETOHBI:
AIIEKTPOHHOE
CTpOEHHE bubnuoreka [JOK
55 KapOOHUIILHOM https://m.edsoo.ru/b139b
TPYIIIBL eaa
TOMOJIOTUYECKH

€ psiIbl, oomas
(opmyua,



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
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https://m.edsoo.ru/c77ddf4c
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https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
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u3oMepus u
HOMEHKJIaTypa

Anpaerunsl u

KCTOHBI:
bu6nmoreka [IOK
dusnueckue
56 . https://m.edso00.ru/c8874
CBOIICTBA;
25¢
peakIuu
MIPUCOCTUHCHHS
Peakiun
OKHUCJICHUA U
bu6mmoteka [IOK
KayeCTBEHHBIE
57 https://m.edsoo.ru/a393b
peakIuu
aa9
aJbIETUI0B U
KETOHOB
CnocoObl
bu6mmoteka [IOK
MOJTyYeHUs
58 https://m.edsoo.ru/520d1
aJbIETUI0B U
c5l
KETOHOB
OIHOOCHOBHBIE
HpeneNbHEIE
KapOOHOBBIE bubnmnorexka HOK
59 KHUCIIOTEI, https://m.edsoo.ru/fecObl
0COOEHHOCTH 13
CTPOEHHS HX
MOJICKYIT
N3omepus u
HOMEHKJIaTypa
KapGOHOBHIX bu6mmoreka [IOK
60 https://m.edso0.ru/700cc
KHCJIOT, UX
87b
¢buznueckue
CBOMCTBaA
XuMHUYecKue
CBOMCTBa
bu6mmoreka [IOK
MpeIeTbHBIX
61 https://m.edso00.ru/40e6e
OJHOOCHOBHBIX
0e9
KapOOHOBBIX
KUCJIOT
OcoOeHHOCTH
CBOICTB Bubnuoreka LIOK
62 MYypaBbUHOM https://m.edsoo.ru/bb31b
KMCJIOTHI. e7l

Mmuoroobpazue
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https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71

KapOOHOBBIX
KHCJIOT

63

OcoOenHoctH
CBOWCTB:
HENPeIeTbHBIX
u
apoMaTHYECKHUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUAPOKCUKApPOO
HOBBIX KHCJIOT.
[IpencraBurenn
BBICIIIUX
KapOOHOBBIX
KHUCIIOT

bubnuoreka LIOK
https://m.eds00.ru/83a08
773

64

Ilonsarue o
MIPOU3BOTHBIX
KapOOHOBBIX
KHUCIIOT

bubmuorexa [JOK
https://m.edso0.ru/0d162
dod

65

Cnoco0sI
[OJIyYEHHUS U
IIPUMEHEHUE
KapOOHOBBIX
KHUCIIOT

bu6nuoreka [IOK
https://m.edsoo.ru/7c065
c9d

66

CroxHbIe
3¢upsbI:
TOMOJIOTHYECKU
i psij, oOmast
opmyuna,
U30MEpUs U
HOMEHKJIaTypa

bu6nunorexa LIOK
https://m.edsoo.ru/adfffe
6d

67

duznueckue n
XUMHUYECKUE
CBOMCTBA

3pHUpoB

bu6nunorexa LIOK
https://m.edsoo.ru/ad6b9
4b2

68

Pemrenne
pacyYETHBIX
3aJa4: 1o
YpaBHEHUIO
XUMHUYECKOH
peakiuu, Ha
onpeaccHue



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2

69

MOJIEKYJISIPHOM
dhopMyIBI
OpPraHUYECKOTo
BElIeCTBa

IIpakTrueckas
paborta Ne 3.
Pemenue
3KCHEpPUMEHTAI
BHBIX 33/1a4 110
TeMe
"KapOoHOBBIE
KHCJIOTBI.
CroxHbie

a¢uper"

bubnnoreka IIOK
https://m.edso00.ru/48667
1fb

70

Kupsr:
CTpOCHHUE,
dusnveckue u
XUMHYECKHE
CBOMCTBA
(ruaponus)

bubmuorexa [JOK
https://m.edsoo.ru/al9c5
b98

71

72

OcobeHHOCTH
CBOMCTB KHUPOB,
COJIEpKAIINX
OCTaTKHU
HEIpeAeNIbHBIX
JKUPHBIX
KHUCIIOT. JKuphl B
pupojIe
Mpgb11a kak coau
BBICIIIMX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIee
JIeficTBHE.
ITonsTHe O
CHHTETHYCCKHX
MOIOIIHX
cpencTBax
(CMCO)

bu6nuoreka [IOK
https://m.edsoo.ru/b0331
922

bu6nuoreka [IOK
https://m.edso0.ru/3c566
565

73

I'enetnueckas
CBSI3b
YTJIEBOJOPOOB

Bubnuoreka LIOK
https://m.edso0.ru/56790
€96



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96

u
KHUCIIOPOJICOZIED
KAIIUX
OpraHUYECKUX
BELIECTB

Pacuétrl 1o

74 YpaBHEHUSAM
XUMHUYECKHUX
peakui
CucreMaruzaiu bu6nmoreka [IOK
75 s 1 00001IeHNE https://m.edsoo.ru/f8eaf2
3HaHuii 1o Teme eb
OO6mas
XapaKTePUCTUKA
YIJIEBOJIOB U bubnuoreka [JOK
76 KJaccuukanms https://m.eds00.ru/7a969
YIJIEBOJIOB 3al
(MOHO-, - U
MOJIMCaXapHUIbl)
Monocaxapusr:
¢buznueckue bubnmnorexka HOK
7 CBOMCTBa U https://m.edsoo.ru/b4bdd
HaXOXXIEeHUE B a2d
npupojie
[IpumeHenne
TJTIOKO3bI, €€ bubmmoteka [IOK
78 3HAYEHUE B https://m.edsoo.ru/5e611
JKU3HEICSITEIIbH 22d
OCTU OpTaHu3Ma
Hucaxapunsl:
caxaposa,
MajabT03a U
— bu6mmoteka [IOK
79 https://m.edsoo.ru/eb038
Haxoxnenue B
4e7
pupoJie U
MIPUMEHEHUE
JMCaxapuioB
ITonucaxapuasr:
CTPOEHHE bubnmoreka [JOK
80 MaKpOMOJICKYII, https://m.edso0o.ru/72a04

buzndeckue u
XUMHYECKHE

508



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508

CBOMCTBA,
MIPUMEHEHHUE

TTonsTue 00

bu6nmoreka [IOK

81 HCKYCCTBEHHBIX https://m.edsoo.ru/6216e
BOJIOKHAX 766
Pemenne
pac4eTHBIX
3a/1a4 Ha
orpezeeHue bubnuoreka [JOK
82 JIOJTH BBIXOJ1a https://m.edsoo.ru/7fde47
IPOIyKTa ef
pEaKIMK OT
TEOPETHYCCKH
BO3MOXKHOTO
CucreMaruzaiu
4 1 oGoGweHHe bu6mmoteka [IOK
83 . https://m.eds00.ru/08d43
3HAHHM 110 Bac
pazneny
Kontponbnas
pabora 1o Teme
"KHenopoacoe bubmuorexa [JOK
84 https://m.eds00.ru/42c66
pokaiue 786
OpraHHYecKue
coeuHeHus"
AMUHBI:
KJaccupukanus,
CTpOCHHE
MOJIEKYJI, o011ast bubnmnorexka HOK
85 dopmyina, https://m.edsoo.ru/efa7e6
HU30MEpHsI, ca
HOMEHKJIaTypa 1
¢buznueckue
CBOICTBA
XHUMUYECKHUE
cBOHCTE bu6nunorexa LIOK
86 https://m.edsoo.ru/1bc5cf
annpaTHIECKuX 30
aMHHOB
AnunnuH:
CTPOEHHE bubnmoreka [JOK
87 aHWJIMHA, https://m.edso0.ru/39cd2
0COOEHHOCTH 1f1

XUMHUYCCKHUX



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1

CBOMCTB
aHWINHA

Crioco0bl
[OJIy4YEHHUS U

bu6nmoreka [IOK

88 IPUMEHEHNE https://m.edsoo.ru/eal38
anmiaTUYECKUX 763
aMHHOB
AMHWHOKHCIOTBI
: HOMEHKJIaTypa
U U30MEpHs,
(usuecKie bubmmoteka IIOK
89 . https://m.edso00.ru/d1773
CBOMCTBA. €80
OTtnenbHbIE
MIPEACTaBUTEIH
0-aMHUHOKHUCJIOT
XHUMHYECKHUE
CBOICTBa
aMHUHOKHCIIOT,
ux
OMoIornYecKoe bubmorexa LOK
90 https://m.edso00.ru/77df70
3HAYCHUE 5a
aMHHOKHCIIOT.
CuHres u
TUAPOITU3
TIETITH/IOB
benku xak
MIPUPOJIHBIE bubmuoreka [JOK
91 TIOJTUMEPBI; https://m.edso00.ru/429e9
CTPYKTYpBI 899
OCIIKOB
XuMHyecKue bu6nunorexa LIOK
92 CBOMCTBA https://m.eds00.ru/62373
0eNKOB 06d
A3zoTcoaepixalll
ne
TeTEPOIUKITHYEC
KHe Bu6nunoteka LIOK
93 COCTMHECHUSI. https://m.edsoo.ru/521d1
Hyxnennosbie 431
KHCIIOTBI:
COCTaB,

CTPOCHUE U



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431

ouosornyeckas
POJIb

94

95

IIpakTrueckas
pabota Ne 4.
Pemenne
SKCIIEpUMEHTAN
BHBIX 3aJ1a4 110
TEME
"A30TCcoAepIKalil
ne
OpraHUYEeCKHe
coenuHeHHs"

[IpakTuueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAI
BHBIX 3aJ1a4 110
TeME
"Pacno3naBanue
OpraHUYECKUX
coequHeHuin"

bu6nuoreka [IOK
https://m.edsoo.ru/8e3c0
2d1

bubmuorexa [JOK
https://m.edsoo.ru/bde3fd
f6

96

97

Kontponbnas
pabora 1o Teme
"A3o0Tcoaepkal
ue
OpraHHYecKue
coeMHeHus"

OcHOBHBIE
MMOHATHS XUMHU
BBICOKOMOJIEKYJ
SIPHBIX
COCJIMHEHHUHN U
METOAbI UX
CHHTE3a —
MOJIMMEpU3aLINS
n
MMOJTUKOHIEH Al
nus

bu6nuoreka [IOK
https://m.edsoo.ru/ce561
bc7

bu6mmoreka [IOK
https://m.edsoo.ru/7aa63e
bd

98

IInacTmaccsl.
Yrunusanusa u
nepepaboTka
IJIACTHUKA

Bubnuoreka LIOK
https://m.eds00.ru/82242
eOf



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f

DJ1acTOMEpBHI:
HaTypajabHbIN
99 CUHTETUYECKUE
Kay4yKH.
Pe3una
Bosokna:
HaTypaJIbHBIE,
10 HCKYCCTBEHHBIE,
CUHTETHUYECKUE.
[Tomumepst
CIELHUATIBHOTO
Ha3HAYCHUS

[IpakTuueckas
pabota Ne 6.
Pemenue

10 AKCIIEPUMEHTAI
BHBIX 3a/1a4 110
TeMe
"Pacnio3naBanue
MJIaCTMacc 1

BOJIOKOH"

bu6nuoreka [IOK
https://m.edso00.ru/24610
3ec

bu6nuoreka [IOK
https://m.edsoo.ru/5963a
601

bubmuorexa [JOK
https://m.edsoo.ru/3aebd
77a

0O0001eHue u
CHCTeMaTH3aIHs
W3Y4YEHHOTO

10 MaTepuaia 1o

2 TEME
"BbICOKOMOJIEKY
JSIpHBIC
coenuueHus"
OBUIEE
KOJIMYECTBO
YACOB I10
I[MPOI'PAMME

102

bubmmoteka [IOK
https://m.edsoo.ru/6a22b
1e8



https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KITACC

snemenTos /I. W.

No KoaundecTBo uacoB 1 DJIeKTPOHHbIE
ara
I Koutpoa  IIpakTuu uudgposbie
Tema ypoka Be usyue
/ bHbIE ecKue o6pa3zoBaTebH
ero HUA
I padoThbI padoTbI bl€ pecypchbl
Atom. Coctas
Bbubianoreka
ATOMHBIX SJIEP.
o LHOK
1 XUMHUYECKUN 1
TOMCHT https://m.edsoo.ru/
i ' 59c112ee
HM30Tonml
Crpoenue
Bubianoreka
AIIEKTPOHHBIX LOK
2 000JI04YEK 1
ATOMOE https://m.edsoo.ru/
’ b4d9fffa
KBAHTOBBIE YHCIIA
Knaccuduxanms bubnuoreka
3 XUMHAYECKAX 1 LIOK
AJIEMEHTOB (S-, p- https://m.edso00.ru/
, d-, f-a7emenTBI) 61294af9
Pacnpenenenue bubnuortexa
4 AJIEKTPOHOB T10 1 LIOK
aTOMHBIM https://m.edsoo.ru/
opouTaaM f5f750fe
ONEKTPOHHBIE
KOH(pUrypanuu
bubmanoreka
aTOMOB LOK
5 DJIEMEHTOB B 1
OCHOBHOM 1 https://m.edsoo.ru/
R 8149e846
BO30YXIEHHOM
COCTOSIHUH
ONEeKTPOHHBIE
KOH(HTypaIHH Bbubanoreka
6 HOHOB. 1 HOK
3 https://m.edsoo.ru/
JIEKTPOOTPHUIIAT 20764b24
€JIbHOCTD =
[Tepuoanueckuit
3aKOH U Bubnuoreka
7 [Tepuoanueckas 1 LIOK
cucreMa https://m.edsoo.ru/
XUMHUYECKUX 16957c01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

Menneneena,
CBSI3b C
COBPEMEHHOM
Teopuein
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH
A3MEHEHUS
CBOICTB
XUMHYECKUX
Bubnuoreka
3JIEMEHTOB U OK
8 00pazyeMbIX HMH 1
DOCTEX https://m.edsoo.ru/
p 18468927
CIIOKHBIX
BEILECTB 110
rpynmnam u
nepuoiam
Bubianoreka
Cucremaruzamnus
IHOK
9 1 000011IEeHNE
HAHMI 110 TeMe https://m.edsoo.ru/
8fad2942
Bunbr
XUMHUYECKOH
CBSI3H.
MexaHu3Mel
o0pazoBaHus bubnmnoreka
10 KOBAJICHTHOM HOK
CBSI3U. https://m.edsoo.ru/
Bomopoanas 5a8072af
CBS3b.
MexMOoneKyIsapH
13(5
B3alMOJICUCTBHUA
BanentHocTs 1
BaJIEHTHBIE
BO3MOYKHOCTH
Bbubnnoreka
aTtoMoB. CBs3b OK
11 3JIEKTPOHHOM 1
. https://m.edsoo.ru/
TYPBI
TPYKTYP 3d2ca093
MOJIEKYJI C UX
T€OMETPUUYECKUM
CTPOCHHEM
12 IIpencraBnenus bubnuoreka

O KOMITJICKCHBIX

LIOK



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093

COEMHEHUSX: https://m.edsoo.ru/
COCTaB H 8c66b12a
HOMEHKJIaTypa
BemectBa
MOJIEKYJIIPHOTO
u
HEMOJICKYJISIPHOT bubnuorexa

13 O CTPOCHHSL. HOK
Turnbl https://m.edsoo.ru/
KPUCTAJUTHYECKH €167635b
X PEIIETOK U
CBOICTBa
BEIIIECTB
ITonsaTue o
JIUCTIEPCHBIX bubmmoreka

14 CHCTEMaXx. LHOK
[IpencraBnenue https://m.edsoo.ru/
0 KOJUTOUIHBIX da2c70e4
pacTBopax
HctunHBIC
PacTBOPBI:
HACBIIICHHBIC U bubmorexa

15 HEHACHIILICHHEIE, HOK

https://m.edsoo.ru/

pacTBOPUMOCTb. c9ccddsd
Kpucrammoruapa -
TBI
CrocoObI bubnuorexa

16 BBIPAXKECHUS HOK
KOHIICHTPALlUH https://m.edsoo.ru/
pacTBOpOB 328e653a
Pemienune 3amad ¢
HCITOJIb30BaHUEM
TTOHSTHI bubnuorexa

17 ""MaccoBas J10J1s HOK
PpacTBOPEHHOTO https://m.edsoo.ru/
BemecTBa', 785e0ab4
"MoJsipHas
KOHLEHTpauus"
Knaccudukanus bubnuotexa

18 1 HOMEHKJIaTypa HOK

HEOPTaHNUYCCKUX
BCIICCTB

https://m.edsoo.ru/
bf9e108d



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d

Bubauoreka

CucreMatusanus
19 1 00001IeHNE HOK
S HAMM 10 TeMe https://m.edsoo.ru/
8d2c6a3a
Konrtponbnas
pabora no Temam
"Ctpoenue
aTroMa.
[Tepuoanueckuit
3aKOH H
[Tepuoanueckas Bubmiorexa
20 crucrema HOK
—— https://m.edsoo.ru/
70a60aa4
anemenTtoB [l. U.
Menpeneena',
"Ctpoenue
BEIIIECTBA.
MHoroob6pasue
BelecTs"
Knaccudukanus
XUMHYECKHUX
peakuuii B
HEOPraHUYECKON
Y OPTaHUYECKOU
XUMHH. 3aKOH bubnmmoreka
21 COXpaHeHUs HOK
MAacCHI BEIIECTB; https://m.edsoo.ru/
3aKOH 6335cdd2
COXpaHEHUs U
MIpEeBpaICHHS
SHEPIUH MpU
XUMHYECKUX
peakumsx
TennoBeie
3 dexTh bubnmnoreka
29 XAMHYECKHUX HOK
peakuuil. https://m.edsoo.ru/
TepMOXUMHUUECK d1db86da
1€ ypaBHEHUSs
Beraucnenus mo bubnuorexa
23 YpaBHCHUAM IIOK
XUMHYIECKHUX https://m.edsoo.ru/
peakuun u 87b13954



https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

TEPMOXMUMHUYECKU
M ypaBHEHUSAM

CxopocTh
XUMHYECKON
peakuuu, e€
3aBUCUMOCTD OT

24 1
Ppa3InYHBIX
(bakTopoB.
Karanus n
KaTaJn3aTOphI
I'omorennsie u
25 | reTeporeHHbIe 1
peakiuu
[IpakTuyeckas
pabota Ne 1 mo
teme "Bnusinue bubnuorexa
26 Ppa3InYHBIX 1 LIOK
¢daxTopoB Ha https://m.edsoo.ru/
CKOPOCTh 1facaldl
XUMHYECKOH
peakun"
O6parumbie u
HeoOpaTuMble bubmorexa
27 | peakuuH. 1 TOK
N HMIHeCKOe https://m.edsoo.ru/
30952f9b
paBHOBecCHE
[IpakTnueckas
pabota Ne 2 o
TeMe "BnusiHue bubnuorexa
08 pa3sIUYHbIX 1 LHOK
(bakTOpoB Ha https://m.edsoo.ru/
TIOJIOKEHHE 3bf34e17
XUMHUYECKOTO
paBHOBecHs"
DIEKTPONUTHYEC
Kas
JYCCOIMaIus. Bbubnnoreka
29 CwiibHBIC U 1 HOK
cinabble https://m.edsoo.ru/
3JIEKTPOJIUTHI. 5f766bdf
CreneHb

JAUCCoalu



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf

HNonnoe

MIPOU3BEICHUE
Bozbl. Cpena bubnuorexa
30 BOJTHBIX HOK
pPacTBOPOB. https://m.edsoo.ru/
Bomoponubii 3966¢a89
nokazatenb (pH)
pactBopa
I'maposnus cosneil. Eufs
Peatu, HI/IO iI/IOTeKa
31 [IPOTEKAIOIIME B
P H https://m.edsoo.ru/
pacTBopax 09d5a9bd
AJIEKTPOIUTOB
[IpakTuueckas
pabora Ne 3 1o bubnuorexa
TEME LIOK
32 "XuMHUeCKHe
https://m.edsoo.ru/
peaKiliu B 2e3daeb0
pacTBopax
AJIEKTPOIUTOB"
OKHUCIIUTENBHO-
BOCCTaHOBUTEIIH bubanoreka
33 HBIE PEaKI1H. HOK
Baxueiinme https://m.edsoo.ru/
OKHUCIIUTEIN U 56226060
BOCCTAHOBHUTEIIN
Meton
bubnuoreka
AIIEKTPOHHOTO 110K
34 3JIEKTOHHO-
( https://m.edsoo.ru/
HOHHOTO) 0691387
OaylaHca
DneKTponauns bubnmnoreka
35 pacTBOPOB U HOK
pacrmiaBoB https://m.edsoo.ru/
BEILECTB 93fb97d2
Bubnuoreka
Pemenne 3amau 110K
36 A3ITNYHBIX
p https://m.edsoo.ru/
THIos 5a859d16
Bubnuoreka
Pemenne 3amau 110K
37 A3JIMYHBIX
p https://m.edsoo.ru/
THIIOB

5afa265d



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d

CucreMarusaliiis

i 0BoBIIeHHe bubnuoreka
38 3HAHUH 110 TeMe HOK
S HIMIeCKIe https://m.edso0.ru/
B c161eb85
peaKIuu
KoHnTtponbHas bubnmnoreka
39 pabota 1o Teme LIOK
"Xumuueckue https://m.edsoo.ru/
peakuun" a8a0a930
ITosnoxenue
HEMETaJJIOB B
[Iepnoanueckoit
crucTeMe
XUMHYECKHUX
sneMeHToB [. W. bubmmorexa
40 Meunneneesa u HOK
0COBEHHOCTI https://m.edsoo.ru/
8ca2dcad
CTPOCHHUSI X
aTOMOB.
dusnueckue
CBOICTBA
HEMETaJJIOB
Annotponust
HEMeTaJuIoB (Ha bubnmnoreka
41 npuMepe HOK
KHUCJI0pOJa, https://m.edsoo.ru/
cepsl, Gpocdopa u ef92c91c
yriepoja)
Bonopon:
MOJIyYEHHeE, bubnuoteka
4 ¢buznueckue u HOK
XUMHYECKHE https://m.edsoo.ru/
CBOMCTBA. 0aa8f613
I'mopunet
l"anorensr:
HaXO0XICHUC B
MpUpPOJE, bubnunoreka
43 CIIocoOBI LIOK
MIOJIy4EHMUH, https://m.edsoo.ru/
buznueckue u 46223795

XUMHUYCCKHUEC
CBOWCTBA



https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
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https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795

I'anorenoBonopo

nel. Baxkuetimnme Bbubmanoreka
m KHUCJIOPOJACOAEPK HOK
amue https://m.edsoo.ru/
COEIUHEHUS 6b3255e6
rajoreHOB
JlaGopaTopHsble
MIPOMBIIIUICHHBIE
CIIoCcoObI bubnuorexa
45 IOJTy4YCHHU LHOK
rajlor¢HOB. https://m.edsoo.ru/
[IpumeHenue 6971acad
rajJOTreHOB U UX
COCJIMHECHU I
[IpakTuueckas
pabota Ne 4. bubnuorexa
46 Pemenue LHOK
JKCIIEPUMEHTAIIb https://m.edsoo.ru/
HBIX 3a7a4 110 8b26fecd
teme "["amorensr"
Kucnopon:
1abopaTOpHBIE U
MIPOMBIIIUICHHBIE
CITOCOOBI
HoMyYeHus, bubnuotexa
47 ¢buznueckue u HOK
- https://m.edsoo.ru/
c8abc36a
cBoiicTBa. O30H.
IIpumeHeHue
KHCIIOpOJia U
030Ha
bubnuorexa
48 Okcuael u LIOK
MIEPOKCUBI https://m.edsoo.ru/
5c8816a0
Pemenue 3agau bubmmorexa
49 | pa3aMuYHBIX TOK
THTIOB https://m.edsoo.ru/
2b6d8b4b
Cepa: bubnmnoreka
50 HaxO0XJICHUE B HOK
IIPUPOLE, https://m.edsoo.ru/

CIOCOOBI

46afaelb
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MOJTy4EHUs,
dusnueckue u

XUMHUYECKUAE
CBOMCTBa
Bubmnoreka
51 CepoBognopon, HOK
cynb(uapl https://m.edsoo.ru/
7c875999
Kucnopoaconep
JKalle
bubnuoreka
COEIUHEHMS
52 CEpHI. HOK
https://m.edsoo.ru/
OcobennocTu 8cfa2548
CBOMCTB CEpHOM
KUCIIOTBI
[IpakTnueckas
pabota Ne 5.
bubnuoreka
Pemenue
53 AKCTIIEPUMEHTAITb TOK
https://m.edsoo.ru/
HBIX 3a7a4 I10 0afb05e4
teme "Cepa u eé
coenuHeHus"
A3oT:
HaxOXXJIEeHUE B
pUpoJE,
CIIOCOOBI Bubmnoreka
54 MOJIyYECHMUH, HOK
¢buznueckue u https://m.edsoo.ru/
XUMHUYECKHE badd2255
CBOMCTBA.
AMMHaK,
HUTPUIBI
Kucnoponconep
JKallme
Bubnuoreka
COEIUHEHUS
55 asora. HOK
Ocob https://m.edsoo.ru/
cov €HHOCTH ) 02065afe
CBOMCTB a30THOM
KUCJIOTBI
bubnunoreka
IIpumeHeHue
56 a30Ta " ero HOK
. https://m.edsoo.ru/
COEIUHEHUH.

1295059



https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
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https://m.edsoo.ru/e2965afe
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A30THBIE

yno0peHust
docdop:
HaXO0XICHUC B
pUpo/IE,
CIIOCOOBI bubnuorexa

57 MOJIyYCeHHUS, LIOK
dusnueckue u https://m.edsoo.ru/
XHUMHYECKHE 9a6b43ec
CBOIICTBA.
dochuas u
dbochun
Oxcuanl
docdopa,
bochopconepia bubnuorexa

58 A€ KUCIIOTHI. HOK
Comnt https://m.edsoo.ru/
dochopHoOi Lia2d4zs
KHUCJIOTBI
[Ipumenenue
(bocdopa u ero bubnuortexa

59 COCIUHCHUI. HOK
DochopHbic https://m.edsoo.ru/
yao0peHust 42180708
IIpakTHueckas
pabota Ne 6.
Pemenue bubnuorexa

60 AKCIIEPUMEHTAITb LIOK
HBIX 3a/1a4 110 https://m.edsoo.ru/
teme "A30T 1 8175ac3f
dbocdop u ux
coeuHeHus"
Yraepon:
HaXO0XICHUC B
IPUPOJIE,
AITOTPOTIHEIE bubnuotexa

61 MouduKanmmy; HOK
dusEICCKHE W https://m.edsoo.ru/

1eb19f%e

XUMHYECKUE
CBOICTBA,

IIPUMEHEHHE



https://m.edsoo.ru/9a6b43ec
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https://m.edsoo.ru/c7a2d429
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Oxkcun

yraepora(ll), Bbubanoreka
OKCHJL 1IOK
62 nepona(lV),
yronzHﬂaﬂ( ) https://m.edsoo.ru/
yr ) dba58adf
KHCJIOTa U €€
COJIH
Bubnuoreka
Penrtenue 3amau
63 = pa3nuyHBIX HOK
THHOB https://m.edsoo.ru/
6029b609
Kpemnnii:
HaXO0XJICHUE B
IIpUpOJE, bubnuorexa
64 CIIocoObI LHOK
MOJIyYEeHHUS, https://m.edsoo.ru/
buzndeckue u 143558ab
XUMHAYECKUE
CBOMCTBA
Oxcung
bubanoreka
kpemuus(1V), LOK
65 KpEMHUEBAsI
p https://m.edsoo.ru/
KucioTa, 3170e7b1
CUJIMKATHI
[Tpumenenune bubnuotexa
KPEMHHUS U €T0 LIOK
66 COEIMHEHUH. https://m.edsoo.ru/
CrtexJio, ero 393cdacO
MOJTy4YEHHE, https://m.edsoo.ru/
BUJIBI CTEKJIA 5823cefh
Bbubmanoreka
Pemenue 3agau
67 = pa3nu4yHBIX HOK
THTIOB https://m.edsoo.ru/
0 b624f801
Cucrematuzamnus Bbubnuoreka
68 u 00o01IeHHe [HOK
3HAHHUHU II0 TEME https://m.edsoo.ru/
"HemeTtasuisr" 6e864db5
Bubmanoreka
KonTponbsHas OK
69 paboTa 1o Teme 1

"Hemeramiabr"

https://m.edsoo.ru/
d0484c76
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Anamms

pe3yNIbTaToOB Bbubmanoreka
70 KOHTPOJIBHON 1 HOK
paboTHI, https://m.edsoo.ru/
KOPPEeKIHst 2b7e9510
omrnboK
ITonoxxenune
METAJUIOB B
ITepuoanueckoit
cucTeMe
XUMHYECKHX Bubnuoreka
9JIEMEHTOB. IHOK
71 1
Ocobennoctu https://m.edsoo.ru/
CTPOCHUSA 9839cl16¢c
AIIEKTPOHHBIX
000I104eK
aTOMOB
METAJUIOB
OO0mue
¢dusnueckue
Ny Bubianoreka
CBOICTBA OK
72 METaJlIOB. 1 1
. https://m.edsoo.ru/
pUMEHEHHE 51dacod3
METAaJIIOB B OBITY
1 TEXHUKE
CrnaBbl bubnuoreka
METAJLJIOB. LHOK
73 1
Koppo3sus https://m.edsoo.ru/
METAaJJIOB 42b872e3
bubmanoreka
Pemenue 3agau
LHOK
74 | pa3nuyHBIX 1
https://m.edsoo.ru/
THToB e3de37b6
DIIEKTPOXUMUYEC
KHH P
P . Bubnuoreka
HaNPSOKCHUH OK
75 METaJIOB. 1 1
06 5 https://m.edsoo.ru/
II1E CIIOCOOBI 94eb377a
MOJTyYeHUs —_
METAJLIOB
OO0masa
76 XapaKTEPUCTHUKA 1 bubmmorexa
p p 1IOK

merauioB |1A-
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TPYIIIIBI
Ileproanueckon

CHUCTEMBI
XUMHYECKHUX
3JIEMEHTOB.
Harpuii u xanuii:
MOJIy4eHue,
dusnueckue u
XUMUYECKHE
CBOMCTBA,
MIPUMEHEHUE
MPOCTHIX
BEIIECTB U UX
COCIUHEHUN

https://m.edsoo.ru/
€12c26b3

77

78

79

OOmas
XapaKTEePUCTUKA
metaiuioB lIA-
y0) 7000131
Ilepuoanueckoit
CHCTEMBI
XUMHUYECKHX
3JIEMECHTOB.
Marnnit n
KaJTBITHH:
MOJTy4eHHE,
¢duznyeckue u
XHUMUYECKHE
CBOICTBA,
MIPUMEHEHUE
MIPOCTHIX
BEISCTB U UX
COeTMHEHNN

KécTtkocTh BOIBI
U CIIOCOOBI €é
YCTpaHEHUS

ATTOMUHU:
MOJTy4eHue,
dusnueckue u
XUMHYECKHE
CBOMCTBA,
MIPUMCHEHUE

bubnuoreka
HOK
https://m.edsoo.ru/
7¢3e49c0

bubmnnoreka
HOK
https://m.edsoo.ru/
c74bfaed

bubnunoreka
HOK
https://m.edsoo.ru/
0e79b266
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https://m.edsoo.ru/7c3e49c0
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AmdorepHbie
CBOMCTBA OKCHUA

1 rHIpOKCHIa bubnnoreka
80 ATFOMHUHUS, HOK
https://m.edsoo.ru/
TUAPOKCOKOMILIE 54124318
KCBI aJTFOMUHMUS,
WX TIPUMCHEHHUE
Pemienue 3anau
81 Pa3ITUYHBIX
THIIOB
[IpakTnueckas
pabota Ne 7.
Pemenne bubanoreka
82 9KCICPUMECHTAIIb IHOK
HBIX 3aJa4 110 https://m.edsoo.ru/
teme "MeTasl 27a4af43
IJIaBHBIX
noarpynn”
OOmmas
XapaKTEePUCTHKA
METAaJIJIOB
MMOOOYHBIX bubmmoreka
83 noarpynn (b- HOK
TPYIII) https://m.edsoo.ru/
Ilepronnueckon 610d7431
CHCTEMBI
XUMHYECKUX
2JIEMEHTOB
dusznueckue u
XUMHYECKHE bubnuorexa
84 CBOMCTBA Xpoma HOK
U €T0 https://m.edsoo.ru/
COCJIMHEHUH, UX 9911bef3
MIPUMEHEHUE
Baxwueitmme
COCIUHCHMS
Maprania. bubnuoreka
85 = Ilepmanranat TOK
AT €10 https://m.edsoo.ru/
’ 039d69c8
OKHUCIIUTEIIbHBIE

CBOMCTBA
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dusznueckue n

XHUMHUUYECKHE
CBOICTBA Kene3a Bbubmnoreka
86 H €ro 1 HOK
COEIMHEHNH. https://m.edsoo.ru/
[Tomyyenue u 1b7f8741
MIPUMEHEHHUE
CILJIaBOB JKeJie3a
dusnueckue u
Bubnuoreka
XUMHUYECKHE OK
87 CBOICTBA MEIU U 1 ]ritDS'//m eds00.rU/
eé COeMHEHHUIA, 2ch;‘95 4 '
WX IPUMEHEHHUE
duznueckue u
XUMHUYECKUE
CBOMCTBA IIMHKA bubanoreka
88 U €ro 1 IHOK
COCIMHEHUHN, UX https://m.edsoo.ru/
MpUMEHEHUE. blf2beal
I'mapoxcokomIut
€KCHI IIMHKa
[IpakTuueckas
pabota Ne 8.
Pemenne bubnuoreka
89 AKCIIEPUMEHTAIIb 1 HOK
HBIX 3aJ1a4 110 https://m.edsoo.ru/
TeMe "MeTaibl a6e352ea
MOOOYHBIX
noarpynmn”
bubmanoreka
Pemenue 3agau
90  pa3nMUHBIX 1 TOK
THTIOB https://m.edsoo.ru/
a8b83d83
0O000m1eHne n
Bubnuoreka
CUCTEMATH3AINAA
91 = w3ydeHHOrO 1 HOK
https://m.edsoo.ru/
Marepuaa 1o £01fe975
TeMme "MeTaiuinr"
Bbubnuoreka
KoHnTponbHas
92 = pabora no Teme 1 TOK
" " https://m.edsoo.ru/
MeTtaninsl

83f63ea3
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Anamms

pe3yabTaToOB bubnuoreka
93 KOHTPOJIBHON HOK
paboTHI, https://m.edsoo.ru/
KOPPEeKIHst 9ebff2fd
OILINOOK
Pons xumun B
oOecrieueHuHu
YCTONYUBOIO
pa3BUTHS bubnmoreka
94 YeJI0OBEYCCTBA. LHOK
ITonstue o https://m.edsoo.ru/
HAy4YHBIX 080felf0
MeToIax
HCCIIeI0BaHUS
BEIIECTB
Hayunslie
TIPUHITAITBI
OpraHu3aIu
XUMHUYECKOTO bubnuoreka
95 IIPOU3BO/ICTBA. HOK
[IpombInieHHBIE https://m.edsoo.ru/
CIIOCOOBI 2e45a44f
MOJYYeHUS
Ba)KHEUIINX
BEIIECTB
XHUMHYECKOE
bubnuoreka
3arpsi3HEHUE
96 OKpYXKaromen TOK
DB 1 €10 https://m.edsoo.ru/
pea 9f11bf51
MMOCHEICTBUSA
XUMHUA U
bubnuoreka
3/10pOBbE
HOK
97 yeJoBeKa.
TleKaADCTBCHHLL https://m.edsoo.ru/
CRAPCTBEHHbIC 26552721
cpencTBa
XUMHUS U,
bubnunoreka
Ponb xumuu B 110K
98 o0ecrieueHNN
. https://m.edsoo.ru/
MMUIIEBOH

0€e30I1aCHOCTH

1f7b5bd2
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Kocmernueckue bubnuoreka
99 U apGroMepHbIe 1 LIOK
CpEACTBA. https://m.edsoo.ru/
BriToBas xumust da42d5a9
Xumus B
CTPOUTEIILCTBE. bubnuoreka
10 Baxwuetimue 1 LHOK
0 CTPOUTENbHBIC U https://m.edsoo.ru/
KOHCTPYKIIMOHH 61e69003
bIC MaTEPUAJIBI
Xumus B
CeITbCKOM bubnuoreka
10 XO3SMCTBE. 1 HOK
1 Opranunueckue u https://m.edsoo.ru/
MUHEpaJIbHBIC fd39587d
ynobpeHus
bubmmoreka
CucreMaru3anus
10 1 000011ICHIE 1 HOK
2 . https://m.edso00.ru/
3HAHUH 110 TeMe 4b979c70
OBIIEE
KOJIMYECTBO
YACOBIIO 102

I[TPOTPAMME
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