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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHHU Ha YpOBHE CpeAHero oodiiero oOpazoBaHus pa3paboTaHa
HAa OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTellbHOU
MpOrpaMMbl cpeaHero ooiero oopasosanus, npeacrasieHHbIx B PI'OC COO.

XUMHS Ha YpOBHE YIIIyOJIGHHOTO M3Y4YE€HUS 3aHHMAET BaXXHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4HOro oOpa3zoBanus ydamuxcs 10 — 11 kmaccoB. M3ydyenue npenmera,
peanuzyemoe B ycioBUsIX AuddepeHurpoBaHHOr0, NpoPUILHOr0 00y4eHus, MPU3BAHO
oOecreuuTh 001IE00pPa30BATENbHYI0 U OOIIEKYJIbTYPHYIO MOJTOTOBKY BBIMTYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO ISl afalTaluid X K OBICTPO MEHSIOIIUMCSI YCIOBUSM KH3HU
B COIIMYME, a TaKXKe JIJISl IPOJIOJKEHUs 00yUeHHs B OpraHu3alusaX NpoPecCuOHATbHOTO
00pa30BaHUs, B KOTOPBIX XUMHUS SIBIISIETCS OJJHOW W3 MPHUOPUTETHBIX AUCIIUILINH.

B nporpamMme 1o XMMHM Ha3HauY€HUE MpeaMeTa «XUMHUS» MOTydaeT MOoAPOOHYIO
UHTEPIPETAUUIO B COOTBETCTBUHU C OCHOBoMojararmumu nonoxenusmu @I'OC COO
0 B3aMMOOOYCJIOBICHHOCTH IIeJIel, COJEPKaHUs, Pe3yJIbTaTOB 00yueHUs U TpeOOBaHMI
K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB. CBHUIETEIHCTBOM TOMY SIBJISIFOTCSI CJICTYIOIINE
BBITTOJTHSIEMBIE TIPOTPAMMON TI0 XUMHUH (PYHKITHHN:

— MH(OPMALIMOHHO-METONYECKasl,  peanus3alus  KOTOpoll  obecreuuBaeT
HOJyYeHHE MpPEJCTaBICHUS O IeNAX, COJAEp)KaHWHU, OOLIed cTpaTeruu OOydeHus,

BOCIIUTAHUS W Pa3BUTHs OOYYAIOMIMXCA CPECTBAMHU IMpEAMETa, U3y4aeMoro B pamKax
KOHKPETHOTO MpOuJIs;

— OpraHM3allMOHHO-TUTAHUPYIOIIAs, KOTOpas MpeaycMaTpUBAeT OIpe/eleHue:
MIPUHIIMIIOB CTPYKTYPUPOBAHUS U MOCJIEI0BATEILHOCTH U3yUeHHUs y4eOHOTO MaTepurara,
KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €r0 XapaKTePUCTHUK; MOIXO0J0B K (POPMUPOBAHUIO
collepKaTeNIbHOM OCHOBBI KOHTPOJII M OIEHKA O0pa3oBaTeNbHBIX JIOCTHXKEHUN
oOy4Jaromuxcs B paMKax UTOTOBOM aTTecTallMd B (popMe eIMHOTrO TOCyAapCTBEHHOTO
AK3aMEHa MO XUMUHU.

[Iporpamma nsst yriryOJI€HHOTO U3YYCHUS XUMUH:

— YCTaHABIMBAET WHBAPUAHTHOE IMPEIMETHOE COAEpKaHue, o0s3aTeNbHOE
JUIST M3Y4YeHHUs] B paMKaxX OTIEIbHBIX Tpoduiel, mpeaycMaTpuBaeT pachpeneicHue
U CTPYKTYpPHUPOBAHHUE €T0 MO KIAcCaM, OCHOBHBIM COJEPKAaTEeIbHBIM JIMHUAM/pa3iesiaM
Kypca,

— JaeT TPUMEPHOE pachpeiesiieHue Y4YeOHOTO BpPEMEHH, PEKOMEHAYEeMOro
JUTSl UBYYEHUST OTACIBHBIX TEM;

— mOpeajiaraeT IPUMEPHYIO MOCJIEA0BATEIbHOCTh U3YUEHUsI YYEeOHOro maTepuana
C YY€TOM JIOTHKHU MTOCTPOCHUS KypCca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3El;

— J1aeT METOJIMYECKYI0 HMHTEpHpeTaluio IeJled M 3ajad W3y4deHus MpeaMeTra
Ha yriyOJICHHOM YPOBHE C Y4Y€TOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHErO
oO1iero oOpa3oBaHUsA, COJEPKATEIBLHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOECHHUSI OCHOBHOH 00pa3oBaTelbHOM MHpOrpaMMbl CPEIHEro o0uiero oOpa3oBaHUs
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(JIMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), a TAKXKE€ C Y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TI03HABaTENbHBIX JCHCTBUN OOYyYarOUIerocs IO OCBOCHHUIO COJEpKaHUS
npenmMera.

[lo BceM mo3uuusM B MpOrpaMMme MO XMMHUU NMPEAYyCMOTpPEHa MPEEeMCTBEHHOCTb
c oOyyeHueM XMMHUH Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma 1o XUMHUH CIY>KUT OPUEHTUPOM JIJIsl COCTABJICHHS aBTOPCKUX padoumnX
nporpaMm. 3a TMpeaejaMyd YCTAHOBJIGHHOM MporpaMMoON MO XUMHUHU 00s3aTeIbHOU
(MHBapHaHTHOW) COCTABIISIIOLIEH COAepKaHUsl y4eOHOro npeamera «XUMHUS» OCTAETCS
BO3MOXHOCTb BEIOOpA €r0 BapMaTUBHOM COCTABIISIIOIIEH, KOTOpast AOJKHA ONPEEIAThCS
B COOTBETCTBUU C HAMPABIEHHEM KOHKPETHOT0 Ipoduiisi 00ydeHusi. ABTopamMu pabounx
OpOrpaMM MOKET OBITh MPEIONKEH WHOM MOAXO0JA K CTPYKTYPHUPOBAHHUIO yueOHOTO
MaTepHuajia U MOCJIEA0BATEIbHOCTH €ro M3y4eHHs, CBOE€ BUIEHHUE IMyTell W crnocoOoB
dbopMupoBaHusi CHCTEMbl TPEAMETHBIX 3HAHWUW, YMEHUW U BUJOB Y4eOHOU
JESTEIBHOCTH, @ TaKK€ CUCTEMBI CIIOCOOOB M METOAMYECKUX MPUEMOB MO PA3BUTHUIO
¥ BOCITUTAHHUIO 00YyUYarOIINXCS.

B cootBetrcTBUM ¢ KoHUENTyalbHbIMU NoJoxeHUIMU PI'OC COO o0 Ha3HaYeHUU
npeIMeToB 0a30BOr0 M YIIIyOJIeHHOro ypoBHEH B cucteme aud@epeHnnpoBaHHOTO
oOy4eHHMsI Ha YpPOBHE CPEIHEr0 O0IIEero 00pa3oBaHUs XMMHUS HA YPOBHE YriyOJIeHHOTrO
U3YUYEHUs HANpaBJ€H Ha pEaju3alHil0 MPEEMCTBEHHOCTU C TMOCIEAYIOIIUM 3TaroM
MOJIYYeHUS] XUMUYECKOTO 00pa30BaHMs B paMKaX U3yUeHHUs CIIEIUATbHBIX €CTECTBEHHO-

HAayYHbIX M XHMHMYECKMX [JUCUUIUIMH B By3aX M OpraHu3aluax CpeaHero
npodeccuoHaIbHOr0 o0pa3oBaHus. B 93Toll cBs3M wu3ydyeHHe npenMera «XuUMHUD)
OPUEHTUPOBAHO TMPEUMYIIECTBEHHO HAa pAcIIUPEHUE U YIIIYOJICHHE TeOpEeTUYECKOU
U TMPAKTHYCCKONW TOJATOTOBKH OOYYaOIIMXCS, BBIOPABIINX OIpPEACICHHBIN MPOGUIIb
oOydeHHsl, B TOM YHUCJE C TMEPCHEKTUBOW IMOCIEAYIONIETO MOIYYCHHUS] XUMHUYECKOTO
oOpa3zoBaHus B opraHu3anuax npodeccuonaapsHoro odbpazopanus. B cBere TpeboBanuii
OI'OC COO k mnaHupyeMbIM pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
OporpaMMbl  CpelHEero o001mero o0pa3oBaHuUs H3y4YeHHE TpenMera  «XHUMUS»
OPUEHTHUPOBAHO TaK)X€ Ha pEIIeHHE 3a7ady BOCIUTAHUS M COLMAIBLHOTO Pa3BUTHSA
oOydarommuxcs, Ha (GOPMHUPOBAHME Y HUX OOIICHMHTEIUICKTYyaJIbHBIX YMEHUH, YMEHUUN
parMoHanM3anui y4eOHOTrO TpyAa U 000OIIEHHBIX CITOCOOOB EATETbHOCTH, NMEIOIINX
MEXIUCIUIUIMHAPHBIN, HAAPEIMETHBIN XapaKkTep.

XvMHS Ha YPOBHE YIUIYOJICHHOTO W3Y4YEHHUS BKIIOYAET YriayOJeHHBIE KYpPChl —
«Opranudeckass xumusi» u «OOmas u HeopraHudeckas xumusi». [lpu ompenenenun
MOAXO/IOB K OTOOPY W CTPYKTYPHOW OpraHU3ANHMH COACPKAHUS OTHUX KypCOB
B MpOrpaMMme MO XUMHH 3a OCHOBY HpuHATHI nonoxenuss @PI'OC COO o paznuuusax
0a30BOT0 M YIIIYyOJICHHOTO YPOBHEH M3ydeHHUs TpeIMETa.

OcHoBy cozaep:xanus KypcoB «Oprannueckast xumusi» 1 «OO0111as 1 HeOpraHUYecKast
XAMHS» COCTaBJISIET COBOKYIMHOCTH MPEJAMETHBIX 3HAHUW M YMEHHHA, OTHOCSIIUXCS
K 0a30BOMY YPOBHIO U3YUYEHUS MPEaMETa. ITa CUCTEMa 3HAHUM MOIy4aeT ONpeieICHHOE
TEOPETUYECKOE JIOMOTHEHNE, TTO3BOJISIONIEE OCOZHAHHO OCBOUTH CYIIECTBEHHO OOIBIINI
o0beM (QakTojoruueckoro Marepuana. Ha yrinyOiieHHOM ypoBHE HM3ydeHHs IpeameTa
obOecrieueHa BO3MOKHOCTh 3HAUUTEIHLHOTO YBEIMYEHUSI 00beMa 3HAHUN O XUMHUYECKUX
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AJIEMEHTaX M CBOMCTBaX HUX COCAMHEHUM HAa OCHOBE pACIIUPEHUS] U YIIyOJeHUs
MPEACTABIECHUM O CTPOCHUM BENIECTBA, XWUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTIX
MPOTEKAHUs PEAKUUW, PACCMATPUBAEMBIX C TOYKU 3PEHUS XUMHUYECKOW KHUHETUKH
A TepMOAVMHAMUKU. M3ydyeHne mepuoaudyeckoro 3akoHa u Ilepruoamyeckon CUCTEMBI
XUMHUYECKUX DJIEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBO-MEXaHHUYECKUX
MPEJCTABICHUSX O CTPOCHUHU aToMa. XUMHUYECKAasl CBSI3b OOBSCHSIETCS ¢ TOUKU 3PEHUS
ASHEPreTUYECKUX M3MEHEHUH MpU €€ 00pa3oBaHUM W Pa3pyIICHUU, a TAKKE C TOUYKH
3peHHsT MEXaHM3MOB ee€ oOpa3oBaHus. V3ydyeHHe THUIOB peaKIuid JAOMOJTHACTCS
(dopMHUpOBaHUEM MpPEACTABICHUI 00 3JEKTPOXUMHUYECKUX IMPOLECCaX U AJIEKTPOIU3E
paciiiaBoB M pacTBOPOB BEUIECTB. B Kypce OpraHM4eCcKOM XUMHUHM MPU PACCMOTPEHUU
PEaKIMOHHON CHOCOOHOCTH COEIUWHEHUN YyAenseTcss 0co0oe BHUMAHHE BOIPOCAM
00 2JIeKTPOHHBIX d(PdeKTax, 0 B3aUMHOM BJIUSHUM aTOMOB B MOJIEKYJIaX U MEXaHH3MaX
peaKLum.

Oco0oe 3HaueHue UMEEeT TO, YTO Ha COJEp)KaHHE KYpCOB XMMHH YIIIyOJIEHHOTO
YPOBHSI M3Yy4E€HUS JUIS KJIACCOB OmpejaesiieHHoro npoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapaKkTep JOMOTHEHUN K 00IIel cucTeMe MpeMEeTHBIX 3HAaHU ) OKa3bIBAIOT
BIIUSTHUE CMEXKHBIE MPEeAMETHI. Tak, Halpumep, B COAECPKAHUU MPEAMETA IS KJIAaCCOB
XUMUKO-(pU3HuecKoro npoduiis 00ybinoe 3HaYeHUE OyIyT UMETh SJIEMEHTHI Y4eOHOTO

MaTepuana o oomieit xumuu. [Ipu u3yueHuu npeameTa B JaHHOM Cllydae akIeHT OyaeT
clellaH Ha OOIIHOCTh METOJOB TO3HAHUsS, OONIHOCTh 3aKOHOB M TEOPUH B XUMHUU
U B QU3HKE: aTOMHO-MOJIEKYJISIpHAsI TeOpUs (MOJIEKYJsIpHAs Teopusi B (DU3UKE), 3aKOHBI
COXpaHEHHMsI MACChl U SHEPIUH, 3aKOHBI TEPMOJUHAMUKH, JIEKTPOJIN3a, TPEACTABICHHUS
O CTPOEHUH BEIIECTB U JPYTOE.

B comepxanuu mpenMera g KJIAcCOB  XMMHKO-OMOJOTHYECKOTO Mpodus
OONbIINK yIeIbHBI BeC OyneT HMETh OpraHuyeckas XuMus. B sTrom ciydae
IPEIOCTABISIETCS BO3MOXKHOCTD sl 00siee 00CTOSTENHPHOTO PACCMOTPEHUS XUMUYECKON
OpraHu3allid KJIETKH KaK OMOJIOTMYECKOW CHCTEMBbI, B COCTAaB KOTOPOM BXOIT,
K TpUMEpy, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMMUJIbI, OEJKH, YTJIEBOJHI,
HYKJICMHOBBIE KHUCJIOTBI W JApyrue. Ilpm 3TOM 3HaHHS O COCTaBE€ W CBOMCTBAax
MPEICTABUTENIE OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIyXaT OCHOBOWU
JUTSL I3y4eHUs CYITHOCTH MPoIieccoB (POTOCUHTE3A, JbIXaHUS, TUIIICBAPECHHUS.

B mmane ¢opMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEeHAyYHBIX METOJIOB TO3HAHHWS U OIbITa MPAKTUYECKOTO MPUMEHEHUS Hay4YHBIX
3HAHUW H3ydyeHHe TpeaMera «XHUMHS» Ha YIrIyOJIGHHOM YpPOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA34X C YYEOHBIMH MpeAMETaMH, BXOJAIIUMH B COCTaB
npeaMeTHbIX oOnacteil «EctecTBeHHO-HayuHBIe», «MaTemaTuka W WH(pOpPMATHKA»
n «Pycckuil S3bIK 1 TUTEpATYypar.

[Tpu n3ydennn yqebHOTO MpeaMeTa « XUMHS» Ha YIITyOJIEHHOM YPOBHE TaKKe, Kak
Ha YpOBHE OCHOBHOTO M CpeaHEro ob1ero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3aadeii
MEPBOCTEIIEHHOW 3HAYMMOCTH SIBISIETCS (POPMHPOBAHME OCHOB HAayKHM XUMHUM Kak
00JIacCTU COBPEMEHHOI'0 E€CTECTBO3HAHUS, MPAKTUYECKON JeATeIbHOCTU YeJIOBEKa
1 OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KylbTypbl. Pelienue 3Toii 3aaun Ha yriayOJIeHHOM
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YPOBHE U3yUYEHUs NIpeaMeTa IPEANONAracT pealu3alyio TaKuX Helen, Kak:

(opMHpOBaHUE NMPEACTABICHUN:

O MaTepuajIbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHHUI
NpUPOABI, O MECT€ XHMHUU B CHUCTEME ECTECTBEHHBIX HayK W €€ BeAyled poJH
B 00ecrneuyeHUd YCTOMYMBOIO pPa3BUTHS YEJIOBEYECTBA: B PEIICHUH MpolieM
HKOJIOTMYECKOM, HEPreTUUEeCKOW U MUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBL,
CO3JaHMM HOBBIX MAaTEpPHAlOB, HOBBIX HCTOYHUKOB OJHEPruM, B OOECIECUEHUU
PalMOHAILHOTO MPUPOJIONOJIb30BaHUS, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOUIEH
KyJbTYphl YEJIOBEKa, a TaKXKE SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY
3JI0pPOBBIO U IIPUPOTHOMN CPELE;

OCBOCHHUE CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUYECKON COCTaBISIOIIEH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: (QyHIaMEHTAIbHBIX MOHATUN, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX MPEICTABICHUA O CTPOCHUM BEUIECTBA Ha Pa3HBIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJSIDHOM,  HAJIMOJIEKYJISIPHOM, O TEPMOJMHAMHYECKHUX
U KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMUYECKUX PEAKIUNA, 0 XUMUYECKOM
pPaBHOBECHH, PACTBOpAx M JMCIEPCHBIX CUCTEMax, 00 OOLMX HAay4YHBIX MPUHIIMIIAX
XHUMHYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOy4arolmMXcsi OCO3HAHHOTO IMOHMMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKHUX 3HAHUM JUIsi OOBSCHEHUS KIIOYEBBIX HJIed H Tpobsiem
COBPEMEHHOW XHMHH, JJIs1 OOBSCHEHUS W TPOTHO3UPOBAHUSA SIBICHUN, WMEIOIIUX
€CTECTBEHHO-HAYYHYI0; TPaMOTHOTO peIleHus Mpo0JeM, CBSA3aHHBIX C XUMUEH,
NPOTHO3UPOBAHMS, aHAIW3a W OIEHKM C TMO3UIMHA DKOJOTUYECKONW Oe30MacHOCTH
NOCIIEJICTBUN OBITOBOM M TMPOU3BOACTBEHHON NIE€ATETLHOCTH 4YEJIOBEKa, CBS3aHHOMU
C XUMHUYECKHUM MPOU3BOJICTBOM, UCTIOJIB30BAHUEM U MEepepabOTKON BEUIECTB;

yriayOjaeHrue MpeACcTaBiICHUH O HAyYHBIX METOJaX TIO3HAHMS, HEOOXOAUMBIX
UIsi IPUOOpPETEHUsT YMEHM OpPUEHTUPOBATHCS B MHUPE BEIIECTB U OOBICHEHUS
XUMHYECKUX SIBIICHUH, MMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKOU NESITEIbHOCTU
1 IOBCEIHEBHOM KU3HMU.

B nnane peanmzaiiuu nepBoOYEPEIHBIX BOCIUTATENBHBIX U PA3BUBAIOIINX (PYHKITHI
IIEJIOCTHOM CHCTEMBI CpeTHEro 0011ero 00pa3oBaHus MPU U3YICHUH MPeaMeTa « XUMUS
Ha YrJIyOJIGHHOM YpPOBHE OCOOYIO0 aKTyaJlbHOCTh MPHOOPETAIOT Takue IeNHu W 3a/Jauu,
KakK:

BOCITUTaHUE YOEKICHHOCTH B TIO3HABAEMOCTH SIBJICHHM TPUPOJBI, YBaXKCHUS
K TPOIIECCY TBOPYECTBA B OOJACTH TEOPETHUECKUX W MPHUKIAJHBIX HCCIEIOBAaHUMN
B XUMUH, (POPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMU K OOYYEHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAaMOBOCTINTAHWIO HA OCHOBE YCBOCHUS 00IIEYEIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX WMHTEPECOB, WHTEIUICKTYalIbHBIX ¥  TBOPUYECKHUX
CIocoOHOCTEeM oOyvaromuxcs, (HOPMHUPOBAHME Yy HHUX CO3HATEIBHOTO OTHOIICHUS
K CcaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BAHUIO KaK YCIOBHUIO YCIEIIHOU
npoeCCUOHANLHOM M OOIECTBEHHON JEeATEeNbHOCTH, OTBETCTBEHHOI'O OTHOILICHUS
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K CBOEMY 37I0pPOBbIO U MOTPEOHOCTH B 3I0POBOM 00pase KU3HU,

dbopMHUpOBaHNE YMEHHWA W HAaBBIKOB PAa3yMHOTO MPHPOIOMOIL30BAHUS, PA3BUTHE
DKOJIOTHYECKOW  KYJIBTYpPhl,  IPHOOPETCHHE  OMbITa  OOIIECTBEHHO-TIOJIC3HON
3KOJIOTUYECKOM JIEATEIILHOCTH.

OO0mree 4KMCIIO YacOB, PEKOMEHIOBAHHBIX ISl M3YYCHHUS XUMHUU Ha YTIyOJIEHHOM
ypoBHe, — 204 yacoB: B 10 kinacce — 102 vaca (3 yaca B Heznenio), B 11 kinacce — 102 vaca
(3 gaca B HenenmO).

COAEPKXAHUE OBYYEHUA

OPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKOI XUMUH

[Ipeamer u 3HaYE€HHE OPraHUYECKOW XMMUU, TMPEJCTABICHHE O MHOTro00pa3zuu
OpraHUYECKUX COCTUHCHUM.

DNEeKTPOHHOE CTPOCHUE aToMa YIJIepojia: OCHOBHOE U BO30YKJICHHOE COCTOSHHSL.
BasienTHBIE BO3MOXXHOCTHM aroMa yriiepoja. XHUMHYECKas CBsI3b B OPraHUYECKHUX
COCIMHEHUAX. THUIBI THOpUIM3ALUM AaTOMHBIX OpOuWTaneil yriaepoma. MexaHU3MBbI
o0pa3oBaHUs KOBAJICHTHOM CBS3UM (OOMEHHBIH U JOHOPHO-AaKIENTOPHBIN). TuIbl
NEepEeKpbIBaHMS AaTOMHBIX opOuTanel, - u -cBa3u. OiuHapHasi, IBOWHAs U TPOMHAS CBSI3b.
CriocoObl pa3pbiBa CBA3€H B MOJIEKYJIaX OpraHnueckux BemecTs. [loHsTHe o cBOGOIHOM
paaukaie, Hykjieopuie u dJIeKTpoduie.

Teopust cTpoeHusi opraHuyeckux coennHeHnii A.M. BytiepoBa U COBpEMEHHbIE
IPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHHUS OpPraHUYECKUX
coenuHeHU. MonekynsipHble U CTpyKTypHble (Qopmyinbl. CTpyKTypHbIE (DOpMYIbI
Pa3JIMYHBIX BUJOB: Pa3BEPHYTAasl, COKpPAIIEHHAs, CKEJIETHAS.

N3zomepusa. Buabl n3zoMepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAS.

OnexTpoHHble Y3P(DHEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUI (MHIYKTUBHBIN
1 ME30MEepHBIA YD PEKTHI).

[IpencraBnenne o Kiaccupukanuu  opraHudeckux  BemiecTB.  [lonsThe
o (yHkmmonanpHOM Tpynme. I'omosnorus. I'omomorudeckue psaasl. CucTtemMaTrhyeckas
HOMeHKnarypa oprannueckux coenuHeHudt (IUPAC) u TpuBHaibHblE Ha3BaHUS
OTJZIEJIbHBIX MPEICTABUTEICH.

OcobenHoctn W Kiaccu(UKAIMS OpraHUYECKUX peaknuil. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIIUH B OPraHUYECKON XUMUH.

OKCHEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB U HMX MPEBpaILCHUI:
O3HAKOMJICHHE C 00pa3llaMl OpraHMYECKUX BEUIECTB M MaTepuajlaMyd Ha UX OCHOBE,
ONBITHl MO MPEBPALICHUIO OPraHMYECKUX BEIIECTB NpPU HarpeBaHUM (ILJIABJICHHUE,
00yrJIMBaHUE ¥ TOPEHHUE ), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPTaHMYECKHUX BEIIECTB.

YriaeBogopoasl
Ankanbl. ['omonoruueckuil psij ankaHoB, oOmas ¢opmylia, HOMEHKIATypa
U Un30Mepud. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl aJKaHOB,
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sp3-rubpuauszanus aTOMHBIX OpOMTanel yriepojaa, G-CBA3b. (MOU3MYECKHE CBOMCTBA
AJIKaHOB.

XHUMHUYECKHE CBOWCTBA alKaHOB: pEaKUMHM 3aMElICHMs, HW30MEepHU3aluu,
AETUAPUPOBAHNUSA, TUKIU3AINH, TUPOTIN3a, KPEKUHTa, TOPCHHUS.

Haxoxnenue B npupoje. CriocoObl NogyYyeHus U IPUMEHEHHE aJIKaHOB.

[uxnoankanel. O6mas dopmyna, HOMEHKiIarypa U uzoMepus. OCOOEHHOCTH
CTPOCHMSI U1 XUMHUUYECKUX CBOMCTB MajibIX (IIMKIIOMPONAH, HMUKIOOYTaH) U OOBIYHBIX

(UMKIIOTIEHTaH, IUKJIOreKCcaH) MUKIoaNIKaHOB. CHocoObl MOJy4YeHUST U TPUMEHEHHE
LMKJIOAJIKAaHOB.

Ankensl. ['omosiormdyeckuil psii ajkeHoB, oOmias QopMyna, HOMEHKIATYypa.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ ajJKEHOB, Sp2-TUOpHAM3alus
aTOMHBIX opOuTanedt yriaepona, o- u m-cBsi3u. CTPyKTypHas W TeoMeTpuueckas
(umc-TpaHc-) uzomepus. Puznueckre CBOMCTBA aAJIKEHOB.

XUMUYECKHUE CBOWCTBA: PEaKIMU MPUCOCAUHEHUS, 3aMEIICHUSI B (L-TIOJOKEHUE
Ipyu JBOMHOW CBSI3M, MOJMMEpU3alMu U oOkucieHud. IIpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakiiiy HA JTBOMHYIO CBS3b.

Crioco0slI MoTy4eHHs ¥ MPUMEHEHNE aJTKEHOB.

Ankanuensl. Kiaccudukarus ankaaueHOB (CONPsOKCHHBIC, HW30JUPOBAHHEBIE).
Oco00eHHOCTH NEKTPOHHOTO CTPOCHUS U XMMHYECKUX CBONCTB COMNPSKEHHBIX AUEHOB,
1,2- u 14-npucoenunenue. [loaumepusamusi CONPsHKEHHBIX JUEHOB. CrocoObl
NOJIYYEHUS] U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['omonoruueckuil psii  alkuHOB, oOmias ¢opMmysia, HOMEHKIATypa
U U30MEpHUS. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl aJKHWHOB,
Sp-ruOpuIMU3aIsa aTOMHBIX opOuTajnei yriepoaa. Pu3ndeckrne CBOMCTBA aTKUHOB.

XHUMHUYECKHE CBOMCTBA: pEaKUU IPUCOEAUHEHHUS], TUMEPU3ALINHA U TPUMEPHU3ALUH,
okucieHusi. KucCIIOTHbIE CBOWMCTBA aJKMHOB, MMEIOIIMX KOHIIEBYIO TPOWHYIO CBA3b.
KauecTBeHHbIE peakui Ha TPOWHYIO CBS3b.

CriocoObl moyYeHus: ¥ IPUMEHEHHE aJTKUHOB.

ApoMatuueckue yrieBoaopobl (apensl). ['omonorudyeckuii psig apeHoB, 00Imias
dbopMyna, HOMEHKIATypa U M30MEpUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJTbI OeH307a. DU3ndecKrue CBONCTBA apEHOB.

XVUMHUYECKHE CBOWCTBA OCEH30JIa W €ro TOMOJIOTOB: pEaKIMH 3aMeIeHUs
B OCH30JbHOM KOJbIIE H YIJICBOJOPOJHOM paJHKaie, PEAKIUU MPUCOCIUHCHUS,
OKHCIIEHHE TromoJioroB OeH3ona. lIpencrtaBieHue o0 OpUEHTUPYIOLIEM JI€UCTBUU
3amMecTuTeNned B OEH30JbHOM KOJbLIE HA MpUMEpPE AJKWIbHBIX PaAUKaJIOB,
KapOOKCUIIHbHOU, THAPOKCUIBLHOM, aMIUHO- U HUTPOTPYIIIIBI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XUMHYECKUX CBOMCTB cTUpoia. [lonumepusanus crupona.

Cnoco0bl NoJTy4eHHs! ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOJIOB.

[Ipuponusiii ra3. IlomytHele HedTsHBIE Ta3bl. HedTh U ee mpoucxoxiaeHue.
KameHHbI yroib 1 IpOYKTHI €ro NepepadoTKU.

CnocoObl  mepepabOTKu  HePTU: MEPEeroHKa, KPEeKUHI  (TEPMUUYECKUH,
KaTauTudeckuit), pudopmunr, nuponu3. I[lpoaykTel mnepepaboTku HedTH, HX
MIPUMEHEHUE B IPOMBIIIJIEHHOCTH U B OBITY.



['eneTnyeckas CBA3b MEKIY Pa3IUYHBIMU KJIaCCaMU YTIIEBOJA0POIOB.

DONEKTPOHHOE CTPOCHHME  TaJOT€HIPOM3BOJHBIX  YIJIEBOJOPOAOB.  Peakuuu
3aMelIeHus rajJoreHa Ha TuApoKcorpymnmy. /eiicTBue Ha rajJoreHnpou3BOIHbIE BOJIHOTO
U CHOUPTOBOTO pacTBOpa Ienoud. B3ammopeicTBHe IWUrajioreHaJlKaHOB C MarHueM
1 1MHKOM. Vcmosib30BaHME TalOre€HIPOU3BOJIHBIX YIJIEBOJAOPOJAOB B OBITY, TEXHUKE
U TIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCTepUMEHTAILHBIE METOABl U3YUYCHHUS BEUIESCTB M WX NPEBPAIICHUIN: H3yYCHHUE
(¢U3HUECKHX CBOWCTB YIJIEBOJAOPOAOB (PacTBOPUMOCTH), KaYECTBEHHBIX pPEAKIIUN
YTJIEBOJOPOJIOB Pa3IMUHBIX KiaccoB (oOeciBeunBaHWe OPOMHON WM MOIHOW BOJBI,
pacTBOpa NepMaHTaHaTa Kajus, B3aMMOJICHCTBHE allCTHIICHA ¢ aMMHUAYHBIM PaCTBOPOM
okcuja cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YTIIepoaa U BOJOPOJia B OPraHUIECKUX
BEIIECTBAX, IMIOJlyUeHUE OTHIEHA W M3YYCHHE €ro CBOWCTB, O3HAKOMIICHHE
¢ komutekmuamMu «Hedtb» 1 «Yromb», ¢ o0pa3aMu MiIacTMacc, KayqyykoB M PE3WHBI,
MO/ICITHPOBAHUE MOJICKYJ YTJIEBOJOPOIOB U FAJIOTCHITPON3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoacoaep:xkaiiue opranniecKue coeTnHeHNsI

[TpenenbHbIC OTHOATOMHBIC CUPTHL. CTpOoCHUE MOJIEKYJ (Ha MpPUMEPEe METaHOJIa
¥ draHoyia). ['omosiormueckuii psa, obOmas Qopmyna, H30MEpHs, HOMEHKIIATypa
u kinaccupukanus. Dusmdyeckne CBOWCTBA TMPEACIbHBIX OJHOATOMHBIX CITHPTOB.
Bonoponanbie cBs3M MeXIAYy MOJIEKYJIaMU CIIUPTOB.

XVWMHUYECKHE CBOMCTBA: peaklUUd 3aMEUIeHUus, JeruapaTalii, OKHCIICHHUS,
B3aMMO/JICHCTBUE C OPraHUYECKHMMHM U HEOpPraHWYeCKUMH Kuciotamu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CHUPTHL. JleiicTBHe STaHOa W METaHOJa Ha OPTraHU3M
yesioBeka. CriocoObl MOTyYeHUs! U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipoctbie »dupsl, HOMeHKIaTypa u wu3oMmepus. OcoOEHHOCTH (U3HUECKUX
Y XUMHYECKUX CBOMCTB.

MHOroaTOMHBIE CIIUPTHI — ATHJICHTJIMKOIIb U TTIULEpUH. PU3NuecKre U XUMUYEeCKUe
CBOIICTBA: peakiuu 3aMelIeHHUS], B3aMMO/ICHCTBHE C OpraHNYEeCKUMU
U HEOPraHMYECKUMHU KHCIOTaMH, Ka4eCTBEHHAs PEaKIMsi Ha MHOTOATOMHBIE CIUPTHI.
JleiicTBue Ha opranu3m denoBeka. CrocoObl MOMTYYeHHs] U TPUMEHEHUE MHOT'OATOMHBIX
CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIIbl, B3AUMHOE BIUSHHUE THAPOKCOTPYMITBI M O€H307I5HOTO
anpa. Ousnyeckue cpoiicTBa (eHona. OcOOEHHOCTH XUMUYECKUX CBOMCTB (peHoIa.
KauectBennbie peaknuu Ha QeHon. ToxcuyHocTh (eHonma. CrocoObl MOMydYeHUS
u mpuMeHeHune ¢penona. GenondopmanpaeruaHas cCMOa.

KapOoHWIbHbIE COCAMHEHUS — QIbJETHABI M KETOHBI. DJIECKTPOHHOE CTPOCHHUE
KapOOHWJIbHOW Trpymmbl. ['oMoJorMdyeckne psiabl albJerHJ0B W KETOHOB, OO0IIas
dbopmyna, n3oMepusi 1 HOMEHKIaTypa. PU3NYECKUe CBOMCTBA AJIbJIETHIO0B U KETOHOB.

XVWMHUYECKHE CBOWCTBA albJCTHIOB W KETOHOB: pEaKIWH TPUCOCTHHCHHUS.
OxucneHnne anpIeTHU0B, KAYECTBEHHBIC PEaKIMU Ha ambAeruabl. CrocoObl MOTydeHHUsI
Y IPUMEHEHHUE AJTBJICTHI0B U KETOHOB.

OmHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOCHHS

MOJIEKY1 KapOOHOBBIX KHCIIOT. M3omepus um HOMeHkinarypa. dusmyeckue CBOWCTBA
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OJIHOOCHOBHBIX MpPENENbHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT.

XHUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuus 3TepuUKalUU, pEeaKLHH
C y4aCTHEM YII€BOAOPOJHOIO paguKaa.

Oco0eHHOCTH CBOWCTB MYPaBbUHOM KHCIIOTHI.

[TonsiTHe 0 MPOM3BOAHBIX KAPOOHOBBIX KHCIIOT — CJIOXKHBIX d(Pupax.

MHoroo6pa3ue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEMpPeAeIbHBIX
U apOMaTHUYECKUX KapOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpeacraBurenu BbICIINX KapOOHOBBIX KUCJIOT: CTE€ApUHOBAS, MAJTbMUTHHOBAS,
oJienHOBasi KUCJIOTHI. CIOCOOBI MOMYYEHUS U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuesie d¢dupbl. [omomoruueckuii psig, oOmas ¢opmyna, H3OMEpuUs
U HOMEHKJaTypa. Du3MYecKue U XUMHUYECKHE CBOMCTBA: THAPOIU3 B KHUCIIOU
Y ILIEJIOYHOM Cpelie.

Kupwr. Ctpoenue, ¢u3Mdeckre W XUMHUYECKUE CBOWCTBA JKUPOB: THIPOJIH3
B KUCJIOM W mIeo4Hou cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COACPIKAIIMX OCTATKH
HETpeAeTbHBIX KUPHBIX KUCTOT. JKUPBI B MPUPOJIE.

Mp11a KaK COJTM BBICIITUX KAPOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICUCTBHE.

O6mast xapaktepuctuka yrieBofoB. Kiaccudukanus yriaeBogoB (MOHO-, AH-
Y TIOJTUCAXAPU/IBI).

Monocaxapuabl: TIIOK03a, (pykro3za. Dusnueckue CBONCTBA MU HaXOXKIECHUE
B nipupoe. DoTocuHTeEs.

XHWMHUYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMH C yYaCTUEM CIIUPTOBBIX U AJIbIETUIHON
IpyMI, COUPTOBOE U MOJIOYHOKHCIIOE OpoxeHue. [IpuMeHeHne ritoKko3bl, €€ 3HaUeHHUE
B KU3HEAEATEIbHOCTU OpPraHu3Ma.

Jucaxapuapl: caxapo3a, MaJibTo3a. BoccTaHaBIMBAIOLIME M HEBOCCTAHABIMBAIOIIHE
nucaxapuasl. ['uaponus nucaxapunoB. HaxoxaeHue B npupoae U IpUMEHEHHE.

[Tonucaxapuabl: Kpaxmai, TJIMKOT€H W LeU0i03a. CTpoeHHE MaKpOMOJIEKYII
Kpaxmaja, IJMKOreHa U Leu1o03bl. dusndyeckue CBOKWCTBA KpaxMalla U IEJUTIOJIO3bI.
XUMHUYECKHE CBOMCTBA Kpaxmaja: TUIpOJIM3, KAueCTBEHHAs PEakKlHs C HOJOM.
XVWMHUYECKHE CBOWCTBA IEJUIIOJIO3BI: THAPOJIN3, TMOIyYeHHE 3SPUPOB IEILTIOIO3HI.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIETK).

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS BEUIECTB W HMX MPEBpallCHUN:
pPacTBOPUMOCTh PA3JIMUYHBIX CHUPTOB B BOJE, B3aUMOJICICTBUE 3TaHOJA C HATPUEM,
OKHCJIEHHE JTUJIOBOTO CIHUpPTAa B aibJeruj Ha pacKajleHHON MeIHON MpPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHpPTa AUXPOMATOM Kaiausi (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAUYECTBEHHbIE pEaKUMU Ha aibAeruabl (C TUIPOKCUIOM
nuammuHcepeopa(l) u ruapoxkcuaom menu(Il)), peakuust riuiepuHa ¢ THAPOKCHAOM
Menu(Il), xumMuueckue CBOWCTBA pPAcTBOpa YKCYCHOM KHCIOTBI, B3aUMOJICHCTBUE
pactBopa TIIOKO3bl ¢ ruapokcuaoM meau(ll), BzaumopaeiicTBue Kpaxmana ¢ HOIOM,
pelIeHre KCIEePUMEHTANBHBIX 3a/1ad o TemaMm «CnupTsl U QeHonb», «KapOoHoBbIE
KUCIOTHI. ClioKHBIE 3PUPH.

A30Tc0£[epmaume OPraHuY€CKHEC COCANHCHUA



AMHHBI — OpraHu4ecKkue MpOu3BOJHbIE ammuaka. Kiaccudukanus aMHHOB:
anudaTUuecKue U apoMaTUYECKHE; MEPBUYHbBIC, BTOPUUYHBIE U TpeThuuHble. CTpOoeHHE
MOJIEKYJ, o0mas Qopmyna, H30MepUs, HOMEHKIaTypa MU (U3UYECKUE CBOWCTBA.
XUMUYECKHE CBOMCTBA AIM(PATUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, alIKIJIMPOBAHHUE,
B3aUMOJICCTBUE NMEPBUYHBIX aMUHOB C a30TUCTOM KUCIOTOM. CONM alKUIAMMOHHUSL.

AHWINH — TIpelCcTaBUTEllb aMHUHOB apoMaThudeckoro psnga. CTpoeHHe aHWIHMHA.
B3anmHoOe BiMsHHE TPymm aTOMOB B MoJieKyne aHmInHa. OCOOEHHOCTH XHMHUYECKHUX
CBOWCTB aHWIMHA. KauecTBeHHbBIE peaKIny Ha aHUIIMH.

Crioco0b! oy4eHus: ¥ mpuMeHeHne anndaruaeckux aMuHoB. [lomyuenue annnmaa
U3 HUTPOOEH301a.

AmunokucnoTel. Homenknatypa wu wu3zomepus. OTAenbHBIE MPEICTaBUTENN
0-aMUHOKHCIIOT: TJIMIUH, anaHuH. Ou3ndeckue CBONCTBA aMUHOKHCIOT. XUMHUYECKHE
CBOWMCTBa AaMHMHOKHCIOT KakK aMQpOTEpHBIX OPTaHWMUYECKUX COCAMHCHHMA, peaKius
TIOJTMKOHJICHCAIINH, OOpa30oBaHHWE TMENTHUIHOW CBsI3U. buoiiornyeckoe 3HAYCHHE
aMUHOKHCTOT. CHHTE3 Y THIPOJIH3 TIETITHIOB.

benku kak mpupogHbIie oauMepshl. [lepBudHast, BTOpUYHAS U TPETHYHAS CTPYKTYypa
O0enmkoB. XWMHUYECKHE CBOWCTBa OETKOB: THAPOIU3, JEHATYpalHs, Ka4eCTBEHHBIC
peaKkIuu Ha OCJIKHU.

OKCIIepUMEHTAIbHBIE METOJABl HW3YYCHHS BEIIeCTB W WX TPEBpAIICHUN:
pacTBOpeHHe OEIKOB B BOJIE, ICHATYpalHs OCJIKOB IMPW HAarPEBaHWH, IBETHBIC PEaKIIHH
Ha OCNIKW, pEIICHHe OJSKCIePUMEHTAIBHBIX 3alad 10 TeMaM «A30TCOIepIKaIlHe
OpTaHWYEeCKUE COSAMHECHUS» U «Pacrmo3HaBaHne OPraHUYECKUX COCTUHEHUI.

BoicokomosiekyJsipHbIe COeTHHEHUS

OCHOBHBIE TIOHSITUS XHUMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJIMMEPU3AIH, CPEAHIS MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN — MOJMMepU3alius
Y TIOJTUKOHICHCAITHSI.

[lonumepubie  matepuansl.  [lmactmaccel  (MONMMATWIICH,  MOJIMIPOIMUJICH,
MOJIMBUHUWIXJIOPU/I, MOJIUCTUPOT, MOJIMMETUIMETAKPUIIAT, MOJINKApOOHATHI,
noymdTUIeHTepedTanat). Ytunusamnus u nepepadoTka miacTUuKa.

DnacToMephl: HaTypaldbHbI KaydyK, CUHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOPEHOBBIN, H30ITPEHOBBII). Pe3una.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, IIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JaBCaH).

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpalCHUN:
O3HAaKOMJICHME ¢ oOpa3naMu OPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAcC,
Kay4yKOB, PEIICHUE 3KCIEPUMEHTANIbHBIX 3a7a4 1o Teme «Pacno3naBanue miactmacc
1 BOJIOKOH».

PacueTHbie 3a1aun.

Haxoxnenue mMoekynsipHoi popMysibl OpraHUYECKOTO COCIMHEHUS 10 MACCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIMX B €r0 COCTaB, HAXOXKJIEHHE MOJEKYJISIpHOU (HOpMYIIbI

OpraHUYEeCKOr0 COCIMHEHUs MO0 Macce (00beMy) MPOJYKTOB CrOpPaHUsl, MO KOJIUYECTBY
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BemlecTBa (Macce, 00beMy) TPOAYKTOB pEaKIMH W/UIM HMCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYPHOH (OpPMYIbI OPraHUYECKOTO BEIIECTBA Ha OCHOBE €ro
XAMHYECKUX CBOMCTB WJIM CTIOCOOOB TOJIYUCHUS, ONPEIeIICHUE TOJIA BbIXOa TIPOIYKTa
peaKIuu OT TEOPETHICCKU BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeEXIpPEIMETHBIX CBSA3C€H MPU H3YYECHUU OPraHUYECKOM XUMUU
B 10 Kyacce ocymiecTBIsieTCs Yepe3 UCMOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U MOHITUH, NPUHATHIX B OTJEIbHBIX HNPEAMETaX €CTECTBEHHO-HAYYHOTO
MKJIA.

OOmue ecTecTBEHHO-HAy4YHbIe MOHSATHUSA: SBJIEHHWE, HAy4dHbIM (akT, rumnoresa,
TEOpHUs, 3aKOH, aHalM3, CHUHTE3, Kilaccuukanus, HabOM0IeHUe, HW3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

®du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, SHEPTETUUECKUIA
ypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHME BEIIeCTBa, (hU3UYECKUE
BEJIMYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, YHEPTHSI, Macca.

buonorusi:  knmetka, opraHusM, OKocHcTeMma, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, AaBTOTPO(MHBIN U TreTepoTpodHBIM THUN NUTaHUSA, OpOXXCHUE,
doTocuHTE3, IbIXaHUE, OCJIKH, YTIIEBObI, )KUPHI, HYKIEUHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mosje3Hble HCKOMaeMble, TOTUIHBO.

TexHONMoTHs: NMUIIEBbIE MPOAYKThl, OCHOBBI PAallMOHAIIBHOTO MHUTAHUS, MOIOILIHE
CpeACTBa, MaTepUalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

Atom. CocTaB aTOMHBIX siA€p. XUMUYECKUIN 371eMEHT. MI30TOIbI.

CtpoeHne 3JIeKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHUCIA. DHEPreTUYECKUE
YPOBHU M MOAYPOBHH. ATOMHBIe opOuTanu. Knaccudukaims XMMUYECKUX AJIEMEHTOB
(s-, p-, d-, f-omementsl). PacmpeseiieHue SJICKTPOHOB IO aTOMHBIM OPOUTAIISM.
DONeKTpOHHbIE KOH(HUTYypaluu aTOMOB AJIEMEHTOB IEPBOTO — YETBEPTOTO MEPHOJOB
B OCHOBHOM U BO30YXJICHHOM COCTOSIHHH, dJIEKTPOHHBIE KOH(DUTYpaIIA HOHOB.

DNEeKTpOOTPULIATETLHOCTD.

Ilepuonnuecknii 3axkoH U llepmonnueckass cucremMa XHMHUYECKUX 3SIIEMEHTOB
.. MengeneeBa. CBsi3zb mnepuoguyeckoro 3akoHa u Ilepuoamyeckoil cucTteMbl
XUMUYECKUX JIEMEHTOB C COBPEMEHHOM TEOpHUeil CTPOEHHsS] aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIOKHBIX
BEIIECTB MO TIpymnmaM ¢ [OepuojaM. J3HAYeHUE MEPUOJAMYECKOTO  3aKOHa
JI.1. Menaeneena.

Xumuyeckas CBs3b. BuIbl XMMHUYECKOM CBA3W: KOBAJCHTHAas, MWOHHAs,
MeTajndeckasi. MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOM CBSI3U: OOMEHHBIN U JJOHOPHO-
aKIENTOPHBINA. DHEPrus U JyinHa cBsi3U. [0S pHOCTD, HAITPABIEHHOCTh U HACKIILIAEMOCTh
KOBaJIEHTHOW cBsA3U. KpartHeie cBa3u. Bopopoagnasa cBsA3b. MeXMOJIEKyISIpHbBIE
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B3aMMO/ICHCTBUSL.

BaneHTHOCTh ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJ1 C HUX T€OMETPUYECKUM CTPOCHHEM (Ha MNpUMEpPE COCTUHEHHM SJIEMEHTOB
BTOporo nepuona). llpencraBieHne o KOMIUIEKCHBIX —coeauHeHusXx. Cocras
KOMIUIEKCHOTO HMOHA: KOMILJIEKCOOOpa3oBaTelb, JIMTAaHAbl. 3HAYCHUE KOMILJIEKCHBIX
coequHeHuN. [loHATHE O KOOPAMHALIMOHHON XUMHUHU.

BeniecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUS. THIIBI KPUCTATUIMYECKUAX
pElIeToK (CTPYKTYpP) M CBOWCTBA BEILIECTB.

[Tonsitue o mucrnepcHbIX cuctemax. MctuHHbIe pacTBOpbl. CHOCOOBI BBIPAKECHUS
KOHIICHTpAllMM PacTBOPOB: MaccoBas JOJIsI BEIIECTBA B pPacTBOpE, MOJSpHAS
KOHIIEHTpauusi. HachlllleHHblE W HEHACBIINIEHHBIE PacTBOPBI, PACTBOPUMOCTb.
Kpucramnoruaparsi.

Knaccuduxanys u HOMEHKIaTypa HEOPraHWYECKHX BEHIECTB. TpHUBHANBHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxaruys XuMU4ecKUX peakiuii B HEOPraHUIECKON U OPraHUYECKON XUMUHU.
3aKOH COXpAaHEHHUS MAaCChl BEIECTB; 3aKOH COXPAHEHUS M MPEBpAIICHUS HSHEPruu
Opyu  XUMHUYECKHX  peakiusax. TernoBele APGEKTHI  XUMUYECKHX  PEaKIui.
TepMOXUMHYECKUE YPaBHEHUS.

CKOpoCTh XMMHUYECKOW pEaKIMH, €€ 3aBHCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
I'omoreHHbIe U TeTeporeHHble peakiuu. Katanus u kaTaau3aTopsl.

O6patumble W HeoOpaTUMbIE peakIuu. XHUMHYEeCKoe paBHOBecue. DakTophl,
BIUSIONINE Ha TIOJOKEHHE XUMHUUYECKOrO paBHOBECHS: TEMIIEpaTypa, JIaBJICHUE
Y KOHIIEHTpAIIMHU BEIIECTB, yuacTByOmUX B peakuuu. [Ipunuun Jle [latense.

DnektponauTnyeckas aucconuanusa. CuibHbIE W Ciiabble 3JeKTpoauThl. CTerneHb
nucconmanuu. Cpena BOJHBIX PACTBOPOB: KHCJIOTHas, HEWTpalibHAs, IIEJIOYHAs.
Bonopoansiit mokazarens (pH) pactBopa. ['maponus coneit. Peakiiuu nonHoro ooOMeHa.

OKuCIUTENIbHO-BOCCTAHOBUTENIbHBIE peakiini. CTeneHb OKUCIeHUA. OKUCIUTENb
Y BOCCTaHOBUTENb. [Iponiecchl OKUCIEHHUST U1 BOCCTAHOBJICHUSA. BakxHenne OKUCIUTEN
1 BOCCTAaHOBUTENIN. MeTo 3JIeKTPOHHOTO OanaHca. DJIEKTPOJIM3 paCTBOPOB M PACIlJIaBOB
BCIIICCTB.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUEHUS BEIIECTB 1 MX MPEBPALLICHUI: PA3JIOKECHUE
MEepoOKCHJa BOJOpPOJa B NPUCYTCTBUU KaTajauzaTopa, MOJACIU KPUCTALIMUYECKUX
PEIIeTOK, IMPOBEACHUE pEaKIMii MOHHOTO OOMEHA, OMpEIEIICHHE CPEIbl PAacTBOPOB
C TIOMOIIBI0O HWHAMKATOPOB, HM3yUYCHHUE BIUSHUSA PaA3IMUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIIUM U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heopranuveckass xumus

[Tomoxxenne HemeTaiioB B lleproamyeckod CUCTEME XWMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa W OCOOCHHOCTH CTPOCHHS HMX aroMoB. Du3WyeckWe CBOHCTBA
HEMETaJIOB. AJUIOTpONHs HeMeTaloB (Ha TpUMeEpe KUCIopoaa, cepwl, ¢ocdopa
1 yIJIepoJia).

Bonopon. [Ilonydenue, @Qusnyeckue # XMMHYECKHE CBOWCTBA: PEAKIIUH
C ME€TaJUIaMH U HEMETaJIJIaMH, BOCCTAHOBUTEJIbHBIEC CBOMCTBA. [ MApUIBI.
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lanorensl. HaxoxaeHue B mpupoje, CHOCOOBI TMOJNYy4EHHs, (PU3NYECKUe
U XMMHYECKHE CBOMCTBA. ['amoreHoBomOponbl. BakHeWIne KHCIOPOICOAEpKAlIHe

coeMHeHUs rajoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CHOCOOBI TMOTYyYEHHUS
rajoreHoB. [[pymMeHeHne TajJoreHoB U UX COEAUHEHNM.

Kucnopon, o3oH. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
kuciopoaa. dusnyueckre U XUMUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpOJa U 030Ha.
OKcuabl U IEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CiocoObl MOJy4YeHus, Pu3nueckue u XUMUIECKUE
cBoiictBa. CepoBonopon, cyinbduasl. Oxcun cepsl(IV), okcun cepoi(VI). Cepuucras
U CcepHasi KUCJIOThI U uX coiu. OCOOEHHOCTH CBOMCTB CEpHOU KUCIOTHI. IIpumeHeHue
CEphI U €€ COCTUHECHUN.

Azot. Haxoxaenue B mpupojie, Criocoobl monydeHus, pu3nueckue 1 XuMUIECKHe
cBoicTBa. AMMUaK, HUTpUbl. OKCHUJIBI a30Ta. A30TUCTasl U @30THASI KMCJIOTHI M UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMeHeHHe a3oTa M €ro COeIMHEHHI.
A3oTHBIC ya00peHus.

®dochop. Haxoxnenwe B TpUPOJE, CHOCOOBI TMOMy4YeHUs, (UIUUECKUE
u xumudeckue cBorctBa. @ochuasl u pochun. Oxcuasl dhocdopa, hochopHas kuciora
u ee conu. [Ipumenenne Gocdopa u ero coenunenuit. ocPopHbie ya100peHUs.

VYrnepon, HaxoxiaeHue B mpupoze. AimoTponHble Moaupuxanuu. dusnyeckue
U XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpa3oBaHHBIX yrieponoM. Oxcuj
yraepona(ll), okcun yrnepona(IV), yronbHas KHCIIOTa U €€ COJMU. AKTMBHPOBAaHHBIN
yroiib. [I[puMeHeHre MpoCThIX BEIIECTB, 00Pa30BaHHBIX YIIEPOAOM, U €r0 COSAMHEHUI.

Kpemnuii. Haxoxknenue B npupojae, CHocoObl TModydeHus, (usndeckue
u xumudeckue cBoicTtBa. Oxcun kpemuus(IV), kpemHueBas KHUCIOTa, CHUIMKATHI.
[IpumeHeHue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MertamioB B llepuognueckod CUCTEME XUMHUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOSHHUS IEKTPOHHBIX 000JI0YEK AaTOMOB METaJJIOB.

O6mme ¢Qusuyeckue cBoicTBa MeTawioB. [IpuMeHeHHME MeTalioB B OBITY
1 TexHuke. CriaBbl METaJIOB.

DNEKTPOXUMUYECKUA PsJi HAMpsOKeHW MeTaiwmoB. OOIme crnocoObl MOTy4YeHUS
METAJJIOB: THAPOMETAJUIYpPrusi, MUPOMETALIyprusi, sJekTpoMetainyprus. [lonsrue
0 Koppo3un MeTaioB. CrocoObl 3alIUThHI OT KOPPO3UHU.

O6miass  xapakrepuctuka wmetamwioB [A-rpynmel  Ilepuoandeckodt  cucTeMbl
XUMHUYECKUX 3JeMEHTOB. Hatpuii m kanuii: monydeHue, (puU3nyecKue M XUMHUUYECKHUE
CBOMCTBa, NPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCAMHEHUN.

O6mass xapakrepuctuka MeTtaioB |lIA-rpynnsl  Ileprognueckoil  cucteMbl
XAMHYECKUX DJIEMEHTOB. Marauii ¥ KaJbIMii: MOJydeHrne, GU3NIeCKUe U XUMHICCKUE
CBOWCTBA, NPUMEHEHHE MPOCTBIX BEHIECTB M HUX COECAUHEHHU. JKECTKOCTh BOABI
U CIIOCOOBI €€ YCTpaHEHUS.

AJIOMUHUINA: TIONy4YeHue, (U3NYEeCKMe M XUMHUYECKHWE CBOMCTBA, NPUMEHEHHE
MIPOCTOr0 BEIIECTBA U €ro coequHeHuil. AMdoTepHble CBONCTBA OKCUAA U THIPOKCUIA

13



AITOMUHHSA, THAPOKCOKOMIIJICKCHI aJIFOMUHUA.

OOmast  XapakTepucTUKa  METAUIOB  MoOoyHbIX  moarpymnn  (b-rpymm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3nYecKue M XHUMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCHIbI
n ruapokcuasl  xpoma(ll), xpoma(lll) um xpoma(VI). XpomaTel U AUXpOMATHI,
MX OKHCJIUTENbHbIE CBOMCTBA. [loydeHrne u npuMeHeHue Xpoma.

dusnyeckue U XMMUYECKHE CBOWCTBA MapraHlia U €ro CoeIMHeHun. Baxxuenmue
coenuHenus  wmapranua(ll), wmapranma(lV), wmapranma(VI) wu  wmapranma(VIID).
ITepmaHnraHat Kainusi, €ro OKUCIUTEIbHBIE CBOMCTRBA.

®u3nMYeCcKue M XUMHYECKHE CBOWCTBAa XkKele3a W ero coeauHeHul. OKCUbI,
ruapokcuasl U conu keneza(ll) m sxenesza(lll). [Momyuenne u mpuMeHeHHE >Keie3a
U €r0 CIUIaBOB.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MeAu W ee coeauHeHuil. Ilomydenue
U TIPUMEHEHHUE MEJIU U €€ COCIMHEHUM.

[{uHK: monyueHne, GU3NUECKUe U XUMUYECKUEe cBOMcTBa. AMGBOTEpHBIE CBONCTBA
OKCHJIa U THUAPOKCUJIA IIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[pMeHeHue 1uHKa U €ro
COECIUHCHUH.

DKCNEPUMEHTAIBHBIE METOJIbl U3YUYEHHUS BEIIECTB U MX MPEBPAIICHUI: U3yUCHUE
o0pa3lioB HEMETa/lIOB, TOpeHHe cephl, Qocdopa, kene3a, MarHus B KHUCIOPOJE,
U3ydyeHue Kojulekuuu «MeTtajuibl M CIUIaBbl», B3aUMOJEWCTBHUE  IIEJOYHBIX
M IIEJOYHO3EMENbHbIX  METaNIOB C  BOJOM  (BO3MOXKHO  HMCIOJb30BaHUE
BUJICOMATEPHUAJIOB), B3aUMOJICHCTBHE IMHKA U KeJie3a C pAaCTBOPAMHU KUCIIOT U LIEJI0YEH,
KAUYECTBEHHBIE PEAKIMM HAa HEOPraHUYECKHE AHUOHBI, KATHOH BOJOPOAA U KAaTHUOHBI
METAJUIOB, B3aUMOJCUCTBUE THAPOKCUIOB AJTIOMHUHHUS M LUHKA C pacTBOPAMHU KHUCIIOT
U LIEJI0YEH, PElICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o Temam «l amorensl», «Cepa u ee
COCIMHEHUSD», «A30T U Gochop U UX coeAMHEHUs», «MeTauibl IIaBHBIX MOATPYIIID,
«MeTtasibl TOOOYHBIX MTOATPYIIID.

XUMHUS U )KU3Hb

Ponb xumuu B 00eCieYeHUH YCTOMYMBOTO PA3BUTHS YE€TIOBEUECTBA.

[lonsiTHE O HayYHBIX METOJAX MO3HAHUS U METOAO0JOTHHN HAYYHOT'O UCCIIEI0BaHUSI.

HayuHnble npyHIUITBEI OpraHu3aluid XUMHYECKOTO MPOU3BoACTBa. [IpoMbliieHHbIE

CIoCcOOBI TONMyUYeHUs BaKHEHIMX BEIIECTB (HAa MpUMEpEe MPOU3BOJICTBA aMMHAKa,

CEepHOM KHUCIOThI, MeTaHoia). [IpombllUIeHHBIE CMOCOOBI TOJYYEHUS] METAJJIOB
U CIUIaBOB. XMMHYECKOE 3arps3HCHUE OKPYXKAIOUIEH CPeAbl U €ro nmociaeacTsus. Poib
XAUMHH B 00ECTICUCHUH YHEPTETUIECKON OE30MMaCHOCTH.

Xumus " 310pOBbe uesnoBeka. JlekapctBeHHbIe cpeacTia. [IpaBumna ucnoap3oBanus
JIEKapCTBEHHBIX MpenaparoB. Pojib XUMHUM B Pa3BUTUU MEIHUIIMHBI.

XUMHST THIIA: OCHOBHBIE KOMIIOHEHTHI, THUIIEBble A00aBku. Ponb xumuun
B 00€eCreuYeHnH MUIIEBOI 0€30MaCHOCTH.

KocmeTtnueckue wu mnapdromepHsie cpenctBa. beitoBas xumwus.  [IpaBuna
0€30IacHOr0 MCIOJIb30BAHUS MPENapaToB OBITOBOM XMMUU B TOBCEIHEBHOM KU3HU.

XUMHUS B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepUAIIbI (LIEMEHT, OETOH).
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XuMHUs B CEBCKOM X03siicTBe. OpraHnYecKue U MUHEpaIbHbIE YI0OPEHUS.
CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MaTepUalbl, KPaCKH, CTEKIIO0, KepaMHUKa.
PacuyeTHble 3anaum.

PacueTpl: Macchl BemiecTBa WIM O0beMa Tra30B IO HU3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WIM 00bEMY OJIHOIO U3 YYaCTBYIOLIMX B PEAKIMH BEIIECTB, MACChHI
(oObeMa, KoJIMYeCcTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIU OJHO M3 BEIIECTB UMEET
npuMmecd, Maccbl  (00beMa,  KOJIMYECTBAa  BEIIECTBA)  MPOJYKTa  PEaKIHH,
€CJIi OJHO M3 BELIECTB JAHO B BHUJE PacTBOpa C ONPEACICHHOW MACCOBOM J0JIEN
PacTBOPEHHOI'O BEIIECTBA, MAcCCOBOM JOJIM M MOJISIPHOM KOHULEHTpalMu BEIECTBa
B PAcTBOPE, 0 BBIXO/Ia MPOTYKTA PEAKIIMH OT TEOPETUUECKU BO3ZMOMKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanust MeXNpeIMETHBIX CBSI3eM MpH M3y4eHUH OOILIeHd W HEOpPraHMYeCKOu
XUMUHU B 11 Kimacce oCylIECTBIAETCA Y€pe3 UCIIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-
HAyYHbIX NOHATUH, TaK U MOHATHUM, IIPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-
HAay4YHOTI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: SBJIICHHE, HAy4YHBIM (akT, rumoresa,
TEOpHsl, 3aKOH, aHaJIMW3, CUHTE3, Kilaccuukanus, NEPUOAUYHOCTb, HAOJIOJCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJEIUPOBAHUE.

®usuka: MmaTepus, MUKPOMHUP, MAKPOMUP, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TONBI, PaJMOAKTUBHOCTb, MOJIEKYJIa, 3HEPreTUYECKUN YPOBEHb, BEILECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILIECTBA, WACAJNbHBIA ra3, (U3NYECKHE BEIMYUHBI,
€IUHULIBI U3MEPEHUS, CKOPOCTh, YJHEPTHsI, MaCCa.

buonorusa: xinerka, opraHmsM, 3KocucTema, Ouocdepa, MeTabOIu3M, MaKpo-
U MHKpPODJIEMEHTBI, OCJIKH, MXUPbI, YIJIEBOJbI, HYKJICHUHOBbIE KHUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U IIOTOK SHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpHbIE MOPOJbI, IOJIE3HBIE HCKONAeMble, TOILIUBO,
peCypChl.

TexHomorus: XMMH4YECKass IPOMBILIIEHHOCTb, METAJULypIUs, CTPOUTEIbHbIC
MaTepuallbl, CEJIbCKOXO35MCTBEHHOE IPOU3BOACTBO, IMILEBAs IIPOMBIILICHHOCTD,
(apmarieBTHUECKas] MPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKUX IIPEnapaTos,
[IPOU3BOACTBO KOHCTPYKLUHMOHHBIX MaTE€pPHAIOB, OJJICKTPOHHAsA MPOMBIIIIEHHOCTb,
HaHOTEXHOJIOTUH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS 00YyUJaIOIIUMUCS
porpaMM  CpeIHero oO0mero o0pa3oBaHUs: JIMYHOCTHBIM, MeETalpeIMETHBIM
Y TIPEIMETHBIM.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBLHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEr0 OOIIETO
00pa30BaHus BbIJECICHBI CIEAYIOLIME COCTABIISIIOIIME:

OCO3HAHHE 00YYAIOIIUMUCS POCCUMCKON TPaKIaHCKON UICHTUYHOCTH;

TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSTENIbHOCTH M CAMOOTIPE/IEIICHHIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS TPUHSATHIMU
B 00IIIECTBE TTpaBUJIaMU M HOPMaMH TIOBEJICHUS,

HaJU4HMe TIPABOCO3HAHMS, YIKOJIOTUUECKON KYJIbTYpPHI;

CIOCOOHOCTH CTaBUTh IEJIM U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIN4HOCTHBIE  pe3yJIbTaTbl  OCBOEHHMS  MNpeaMera  «XHUMHUS»  OTPaKaroT
c(OpPMHPOBAHHOCTh  ONBITA TO3HABATENFHOM U  NPAKTUYECKOW  JEeATEIBHOCTU
oOy4Jaromuxcs B MPOIlecce peaanu3anui 00pa3oBaTeIbHON JeITeTbHOCTH.

JIM4HOCTHBIE  pe3yJIbTaThl  OCBOCHMS  MHpeaMera  «XHUMHS»  OTPaKaroT
c(OPMHPOBAHHOCTh  ONBITA TO3HABATENFHONM W  NPAKTUYECKOW  JesATEIBHOCTU
0o0y4Jaromuxcs B MPOIECCE peanu3aiui 00pa3oBaTeIbHON AESTEIBHOCTH, B TOM YHCIIE
B YaCTH:

1) rpasKaaHCKOro BOCIUTAHMA:

OCO3HaHHsI OOYYaIOIUMKCS CBOUX KOHCTUTYIHOHHBIX MpPaB M OOSI3aHHOCTEH,
YBaKEHUSI K 3aKOHY M ITPABOMOPSIIKY;

NPE/CTAaBICHUS O COIMATBHBIX HOPMAaxX M MpaBUIIaX MEKIMYHOCTHBIX OTHONICHHH
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MEATEIBHOCTH NPHU CO3MAHHHM y4COHBIX
NPOCKTOB, PEIICHWU YYEeOHBIX M IMO3HABATEIbHBIX 3a]a4, BBINOJHCHUH XUMHUYCCKUX
9KCIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTHKY U apTryMEHThI
APYTUX TPH aHATM3E Pa3IMYHBIX BUIOB YU€OHOM JEATCIIbHOCTH;

2) MaTPUOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOTO  OTHOIIEHWS K HWCTOPHUYECKOMY H  HAyYHOMY  HAcCJEIHIO
OTCUYSCTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOpUYECTBA B OOJACTH TEOPUM M IPAKTHUECKOTO
NPWIOKEHUSI XUMUH, OCO3HAHUS TOT'O, YTO JIaHHBIC HAYKU €CTh PE3YJIbTAT JJIUTEIbHBIX
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HAOJIOICHUM, KpPOMOTIMBBIX JKCIEPUMEHTAIBHBIX IOUCKOB, IOCTOSHHOTIO TpyJa
YYEHBIX U NMPAKTUKOB;

MHTEpeca W IO3HABAaTEJIbHBIX MOTHBOB B IOJYYEHHH W MOCIEAYIOIIEM AaHAIN3E
nH(pOpMAIH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEICHHUSI;

CIIOCOOHOCTU OIICHUBATh CHUTYyallud, CBSI3aHHBICE C XUMUYECKUMH SIBIICHUSIMHU,
Y IPUHUMAThH OCO3HAHHBIE PELICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE U TOCTYNKU CBOMX TOBAPUILIEH C MO3ULIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEACTBUN MOCTYIKOB,;

4) popMupOBaHUSI KYJbTYPbI 3/10POBbI:

MOHUMAaHHUS LIEHHOCTEH 3/10pOBOro M 6e301macHOro o0pasa KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHHST K COOCTBEHHOMY (PH3MYECKOMY U TICUXUUYECKOMY
3JI0POBBIO;

coONIOIeHUsT TpaBuUil  0E30MacCHOTO OOpallleHusT C BellecTBaMu B OBITY,
TIOBCETHEBHOW JKU3HU, B TPYIOBOU JIEATEIHHOCTH,

MOHUMAaHHUS LEHHOCTH MPAaBHJI WHAWBUIAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEICHHUS B CUTYallUsIX, YTPOXKAIOIINX 3I0POBBIO U KU3HHU JTIO/ICH;

OCO3HAHMS TIOCJIEJACTBUA M HENPUATHS BPEIHBIX MPHUBBIYEK (ynoTpeOIeHus
aJIKOTOJIs1, HAPKOTUKOB, KyPeHHUS );

5) Tpy/10BOro BOCIUTAHMA:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIBCKOM e TETbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUIAX JIEATEIHLHOCTH;

YCTAaHOBKM HAa aKTMBHOE y4acTHE B PEUICHUU MPAKTHYECKUX 3a/1ad COLUAIBHOM
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUYEHHUIO TPOQPECCUi Pa3IMUHOTO POJIa, B TOM YUCIIE
HA OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHHUM 110 XUMHUH;

YBaXEHUS K TPYIY, JIIOJIAM TPY/Ia U PE3yJIbTaTaM TPYIOBOH A TETbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYATBHOU TPACKTOPUH 00pa30BaHus,
Oynymierd mpodeccun M peanu3alui COOCTBEHHBIX >XKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHUHU, HWHTEPECOB U MOTpeOHOCTEH
00I11eCTBa;

6) IKOJTIOrMYeCKOro BOCIIMTAHHUS:

HKOJIOTHUECKH  II€JIeCO00pa3HOr0 OTHOIICHHMS K IPHPOJAE KaK HCTOYHHKY
CYIIECTBOBAHMS JKU3HHU Ha 3eMJIC;

MOHMUMAHMUS  IJI00AJBHOIO  XapakTepa JKOJIOTMYCCKHUX  MPOOJEM,  BIHMSHHS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSHUE IPUPOJTHON U COLMAIBHOM CPEJIbI;

OCO3HAHMS HEOOXOAUMOCTH HCIIOJIb30BAaHUSA JOCTHKCHUN XUMHUHU JJIsS PEIICHUS
BOIIPOCOB PaI[MOHAIBHOI'O IIPUPOIOIOIb30BaAHHUS;
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AKTUBHOI'O HEINPUATUA NEUCTBUHM, NPUHOCAIIUX BpPE OKPYKAIOLIEH IPUPOIHON
cpele, yMEHHUS MPOTrHO3UPOBATh HEOIArONpPHUITHBIE SKOJOTMYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX ACHCTBUN U IPEAOTBPALIATh UX;

HAJIMYXSL PA3BUTOTO HKOJOIMYECKOIO MBIIIICHUS, SKOJIOTHYECKOM KYJBTYpHI,
OIbITa AEATEIIBHOCTA 3KOJIOTMYECKOW HAIIPaBIECHHOCTH, YMEHUsS DPYKOBOJICTBOBATHCS
MMHU B TO3HABaTEIbHOW, KOMMYHUKATUBHON M COIMAJIBHOW MPAKTUKE, CIIOCOOHOCTH
Y YMEHHMSI aKTUBHO IPOTUBOCTOSTH UACOJIOTUH XeMoPoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS HAyKHU
1 00I1IeCTBEHHOM PAKTUKHY;

MOHUMaHUsSI CHeNU(PUKU XUMUM KaK HayKd, OCO3HAHUS €€ POoju B (popMHUpOBaHUU
pallMOHAJILHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUU UEJIOCTHOTO MPEACTABICHUA
00 OKpY’KaroIeM MUpE Kak O €IMHCTBE MPUPOJIbl U YEJIOBEKA, B TIO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MPoOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAYMMOCTH XMUMUU ISl COBPEMEHHOM [IUBUIIU3AINU: B €€
I'YMaHUCTUYECKOM HAIpPaBICHHOCTH W BaXHOW pOJIM B CO3JaHUM HOBOM 0assl
MaTepuaJbHON KYyJIbTYPhI, B PCIICHUH TJIOOATBHBIX MPOOJEM YCTOWYHMBOIO Pa3BUTHS
YeJI0BEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIIEBOM U IKOJIOTHUECKON O€30MaCHOCTH,
B Pa3BUTHUM MEIUIIMHBI, OOECIICUEHUU YCJIOBHMM YCIEUIHOTO TPyJa U IKOJIOTHYECKHU
KOM(MDOPTHOM KU3HU KKJOTO 4jieHa 00IecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHWMAHUS CYIIHOCTH METOJOB IO3HaHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CMOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble
3HAHMS IJIs aHajdu3a U OOBSACHEHMS SIBICHUN OKPYXAIOLIEro MUpa U MPOUCXOIAIINX
B HEM W3MEHEHUH, YMEHHs JellaTh 00OCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C IEJIbI0 TOTYYEHHUs JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS I PEIIeHUs
po0OJieM B peabHBIX KU3HEHHBIX CUTYAIUAX;

MHTEpECa K NO3HAHUIO, UCCIIEA0BATEIIBCKON NS TENbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO,
K AKTUBHOMY ITOJYYEHUIO HOBBIX 3HAHUU [0 XMMHHU B COOTBETCTBHUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

MHTEpPECa K OCOOCHHOCTSAM Tpyda B pasIuYHBIX cdepax MNpodheccuoHATHHOM
NEATEIIBHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS MPOTpaMMbl MO0 XWMHH Ha YpPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HAYNMBIC TSI dbopMupoBaHUS MHUPOBO33PECHUS 00yJaronuxcs
MEXIUCITUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC TIOHSTHS, OTPaXKAIOIINE
[IEJI0OCTHOCTh HAYYHOU KapTUHBI MUPA ¥ CTIEIIU(PUKY METOI0B TTO3HAHUS, UCTIONB3YEMBIX
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B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHUs, SIBICHHE, MPOILECC, CUCTEMA,
Hay4HbIN (DAKT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIEIOBAHUE,
HaOIIoICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCAJIbHbIE y4eOHble JeHCTBUS (IIO3HABAaTENbHbIE, KOMMYHUKATUBHBIE,
peryisTUBHbIE), obOecrneunBaromie ¢GopMUpoBaHUE (YHKIUOHATBHOW TI'PAMOTHOCTH
U COLIMAJIbHOM KOMIIETEHIIUU 00YyYarouuXxcs;

CIOCOOHOCTh O00YYarOUIMXCsl HCIONb30BAaTh OCBOCHHBIE MEXJIUCUUILUIMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHbIE YUEOHbIEC EUCTBUS B MO3HABATEIbHOU
U COLIMANIbHOM MpaKTHKE.

MeranpenMeTHbIE pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMHU YYEOHBIMU
NO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUIMH.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHBbIE YUeOHbIE eiiCTBUS
ba3oBble Jornueckue aeicTByA:

CaMOCTOSITEILHO (POPMYITUPOBATh U AKTYaJM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONpPEAEsATh eI AEATSIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX IOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCSITEIBHOCTU C TOCTABJICHHBIMU 1LICJISIMU;

UCIIOJIb30BaTh NP OCBOECHUM 3HAHUU MPUEMBI JOTUYECKOTO MBILIJICHUS : BBIACISATh
XapakTepHbIE TMPU3HAKUA MOHSATUM W YCTaHABIMBATh WX B3aMMOCBSI3b, UCIIOJb30BATh
COOTBETCTBYIOIIIHUE MOHITHUS JJIsl OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBJICHUI;

BBLIOMPATh OCHOBAHUS U KPUTEPUM Ui KJIACCHU(PUKAIIMK BEIIECTB M XUMHYECKUX
peaxkumii;

yCTaHABJIMBAaTh MPUUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY U3yYaeMbIMH SIBICHUSIMHU;

CTPOUTH JIOTUYECKUE PACCYKJICHUSI (MHAYKTUBHBIC, IEAYKTUBHBIC, TI0 aHAJIOTUH),
BBISBJISITH 3aKOHOMEPHOCTH UM NPOTHUBOPEYHS B pPacCMaTPUBAEMbIX SBJICHUSX,
(bopMyITUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATh B TMPOIIECCE MO3HAHUS MCIIOJIb3yeMblE B XUMHHM CHUMBOJHYECKUE
(3HaKOBBIC) MOJICIIH, MPEOOPA30BLIBATH MOJICIIBHBIC MPECTABICHUS — XUMUYCCKHM 3HAK
(cumMBOJI) dJeMeHTa, XuUMHYecKas ¢(opmysia, ypaBHCHHE XHMHYCCKOW pEaKIHH —
IIPH peIIeHNH YIeOHBIX MTO3HABATEIIPHBIX M MPAKTHYCCKHUX 3aJ1a4, MIPUMEHSTh Ha3BaHHbBIC
MOJICJIbHBIC TIPEJCTABICHUSA JJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB H3Yy4YaeMbIX
BEIIECTB U XUMHUYECKUX PEAKIIUH.

ba3oBbIe ncciaenoBare/ibckue AeMCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIINH;

dbopMyTHpoBaTh LETW W 3aJadyd HWCCIACAOBAHMS, HCIOJIB30BATh ITOCTABICHHBIC
U CaMOCTOSTEIIFHO C(HOPMYIMPOBAHHBIC BOIPOCHI B KaUeCTBE MHCTPYMCHTA MO3HAHUS
1 OCHOBBI JUIsl (DOPMHUPOBAHHUS TUIIOTE3HBI TI0 MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;

BJIAJIETh HABBIKAMHU CAMOCTOSITEIIbHOTO MUIAHUPOBAHUS U POBEICHUS YUCHUUYECKUX
JKCIIEPMMEHTOB, COBEPIICHCTBOBATh YMEHHS HaONIOJaTh 3a XOJOM IIpoIiecca,
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CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ynbTar, (opMyIHpoBaTh 000OIICHUS
U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB MCCIENOBAHUSA, COCTABIISTH
000CHOBaHHBIN OTYET O MpOJeIaHHON paboTe;

MPUOOPETATH ONBIT YYEHUUECKOI HCCIIEIOBATENBCKOM U MPOEKTHOM €SI TEIbHOCTH,
MPOSBIIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY IOMCKY METOJIOB PEIICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB ITO3HAHUS.

Pab6ora ¢ undpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHUKAX MHPOpMaluu (HAy4HO-TIOMYJIApHas
JUTEepaTypa XMMUYECKOTO COJEpXaHusl, CIpaBOUYHble mocoous, pecypcbl MHTepHeTa),
aHAIM3UPOBATH UHPOPMALIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTaBICHUS, KPUTHUECKU
OLICHMBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMynHpOBaThH 3aIIPOCHI U MPUMEHSATH Pa3IMYHbIE METOJIbI IPU TIOUCKE U 0TOOpE
uH(OpMaIK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YY€OHBIX 3a/1a4 ONPEeeICHHOTO TUIIA;

npuoOpeTaTb  ONBIT  KMCMHOJb30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpeacTaBieHUs HHPOPMAIINH
(cxembl, rpaduKu, TUArpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KaueCTBE CPEJCTBA MpU paboTe C XMUMHUYECKOU
UHpOpMaIMe: MPUMEHATh MEXIpPEAMETHbIE ((pU3NUecKue U MaTeMaTUYECKUE) 3HAKU
U CUMBOJIBI, (OpMYJIbl, a00peBUATYphl, HOMEHKIIATYPY;

UCMOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHUE CPEJICTBA HATJISAHOCTH.

KoMMyHUKaTHUBHBIC YHMBEpPCAJbHbIC Y4yeOHbIe AeHCTBUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl B XOJI¢ JUajora
W/WTW  JTUCKYCCUH, BBICKA3bIBATh HACH, (POpMyIHpoBaTh CBOM MPEIIOKCHUS
OTHOCHUTCIIBHO BBIIIOJIHCHU A HpGI[JIO)KCHHOﬁ 3aa4iu,

BBICTYIIaTh C IIPE3CHTALIMEd pE3YyJbTAaTOB IMO3HABATEIBHOMW JIESATEIBLHOCTH,
IMOJNYUYCHHBIX CaMOCTOATCIBbHO HJIKM COBMCCTHO CO CBCPCTHHKAMH IIPHU BBIIIOJIHCHUHU
XUMHYECKOTO OKCIEPUMEHTa, MPAKTHYECKON padOThl IO HCCIEJOBAHUIO CBOWCTB
M3y4aeMBbIX BEIECTB, pean3alui Y4eOHOro mpoekTa, U (HOPMYIHPOBATH BBIBOIBI
II0 pE3yiibTaTaM IIPOBCACHHLIX I/ICCJIGI[OBaHI/Iﬁ IIyTeM COIJIaCOBAaHUA HOBI/II_II/Iﬁ B XOJ€
00CyXeHUs 1 OOMEHA MHEHHUSMH.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC TeHCTBUA

CaMOCTOSITEJIbHO  IJIAHUPOBATh W OCYUIECTBISATH CBOIO  IO3HABATEIBHYIO
NEeATEeNIbHOCTh, OMNpeNeNsass €€ Leld MW 3a7adyd, KOHTPOJIHMPOBATh M IO MEpe
HEO0OXOTMMOCTH KOPPEKTHUPOBATH MPEJIAraeMbIi allTOPUTM JICUCTBHI MPU BHITIOTHECHUN
y4eOHBIX U MCCIIEIOBATENILCKUX 3a/a4, BbIOMpaTh Haubosee 3P(eKTUBHBIA cIOCO0 UX
pelIeHUs C YYEeTOM MOJyYEHUsI HOBBIX 3HAaHUM O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIIITh ~ CAMOKOHTPOJIb ~ JEATEIbHOCTHU HA  OCHOBE CaMoOaHalu3a
Y CaMOOILICHKH.
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[IpenmeTHbIC pe3ynbTaThl OCBOCHUS IpOTpaMMBbI o XUMUU
Ha yriayOJIeHHOM YpOBHE Ha YpOBHE CpeaHero oOuiero oOpa3oBaHUs BKJIOYAIOT
cnenuduueckue s ydeOHOro mpeaMeTa «XWMHS» HaydHble 3HaHUSA, YMEHHS
U CIOCOOBI IEHCTBHUI IO OCBOCHHIO, HHTEPIIPETAIIMN U TPE0Opa30BaHUIO 3HAHUM, BHIBI
AESTENTFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHWS W NMPUMEHEHUWIO 3HAHWW B Pa3IUYHBIX
y4eOHBIX CHTYyalMsX, a TaKKE B pEaJbHBIX XU3HEHHBIX CHUTYaIUsAX, CBSI3aHHBIX
c XUMHEH. B mporpamme mo XuMu# mpeaMeTHbIC Pe3yIbTaThl MPEACTABICHBI IO TOAaM
U3yUYCHUSL.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasi XUMHsD> OTPAXKAlOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUM: O MECTE U 3HAYECHUU OPraHUYECKOU XMUMUU
B CHCTEME E€CTECTBEHHBIX HAyK U €€ POJU B OOECIECUCHHH YCTOMYHMBOTO Pa3BUTHUS
YeJoBeUYeCTBA B PEHICHUHM TPOOJEM IKOJIOTHYECKOM, DHEPreTUYeCKOW W TMHIIEBOMN
0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
UCTOYHUKOB JHEPrud, B OOECIEUYCHUH PAIMOHAIBHOTO IPUPOJIONOIL30BAHUS,
B (hOPMUPOBAHUY MUPOBO33PEHUSI M OOIIEH KyJIbTYphI YEJIOBEKA, a TAKIKE IKOJIOTUUECKU
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM CpeJIe;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasl BKJIIOYAECT:

OCHOBOIIOJIAraroIINe MOHATHS — XUMUUYECKUM DJIEMEHT, aTOM, SIAPO U DIIEKTPOHHAs
oboJiouka atoma, s-, P-, d-aTOMHBIE OpOMTAIH, OCHOBHOE U BO30YXKICHHOEC COCTOSHUS
aToMa, TruUOpUAM3aIUs aTOMHBIX OpOWTaneil, HOH, MOJEKyJla, BaJIEHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XMMHUYECKAs CBsI3b, MOJIb, MOJISIPHAs
Macca, MOJISIPHBIM 00bEeM, YIIEpOJHBIN CcKeneT, (GyHKIHMOHATIbHAs TpyMmna, pagukal,
CTpYKTypHbIe (GOpMyibl (pa3BEpHYTHIC, COKpAIEHHBIE, CKEJIETHBIE), HN30MEPUs
CTPYKTYpHasi U IPOCTPAHCTBEHHAs (F€OMETpUYECKasi), U30MEPbI, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIJIEBOJIOPOABL, KUCIOPOA- U a30TCOACPIKAILUE OPraHUYECKUE COCIUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHNUSI;

TEOpuHU, 3aKOHBbI (mepuomuueckuid 3akoH [[.MI. MenpaeneeBa, Teopus CTPOCHHS
oprannueckux BeniectB A.M. ByTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB, 3aKOH
COXpaHEHHMsI U MPEBPALICHUS PHEPTUM MPU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHHU, MHUPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE
IMOHUMAaHHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHHUI;

MPEJICTABICHAS] O MEXaHU3MaxX XUMHYECKUX PEaKUHi, TEPMOJAMHAMUYECKUX
U KHHETUYECKHMX 3aKOHOMEPHOCTSIX WX MNPOTEKaHWS, O B3aWMHOM BIIMSHUM aTOMOB
W TPYII aTOMOB B MOJEKYJIaX (MHAYKTUBHBIA U ME30MEpHBIN 3(PEeKTh, OPUCHTAHTHI
[ u Il pona);

(daKTOOTHUYECKHE CBEJCHUSI O CBOMCTBAaX, COCTaBE, MOJYYEHUH M OE€30MacCHOM
WCIOJIb30BAaHUU BaXXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
NEATEIbHOCTH YeJIOBEKa, OOLIMX HAyYHbIX MPUHIUIIAX XUMHUYECKOI'0 MPOM3BOJCTBA
(Ha mpuMepe MTPOU3BOJICTBA METaHOJIa, IepepabOTKU HEPTH);
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c(hOpMUPOBAHHOCTh YMEHHI: BBISIBISITh XapaKTEpPHbIE MPU3HAKUA TOHATHH,
yCTaHaBIIUBaTh HMX B3aWMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIME  TOHSATHS
MIPU OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUI;

c(hOpMHPOBAHHOCTH YMEHHIA:

WCIIOJb30BaTh XMUMHUYECKYI) CHMBOJUKY JUISI COCTaBJICHHUS  MOJEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (HOPMYS OpPraHUYECKHUX
BEIIIECTB;

COCTaBJISITh YpPaBHEHUS XUMHYECKUX pEaKIUd M PACKPHIBATH HMX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKITUI MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO
OanaHca 3THX peaklHi, peakiuii MOHHOTO OOMEHa MyTeM COCTABJICHUS WX IOJHBIX
U COKpAII[EHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHWYECKHX BEIISCTB I WLIIOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABIWBATH MPUHAIEIKHOCTh H3YUYEHHBIX
OpraHUYECKUX BEIIECTB M0 UX COCTaBY M CTPOCHHIO K OINpEeICHHOMY KJacCy/Tpymie
COCIUHCHMI, JaBaTh MM Ha3BaHHS MO cucreMatudeckoir Homenkiaatype (IUPAC)
U MPUBOJUTH TPUBHAIBHBIC HAa3BaHUsS IS OTACIBHBIX MPEACTaBUTENIEH OpPraHUYECKUX
BEIIECTB  (ITWJICH, AaIleTWICH, TOJIyOJ, TJIMIEPHWH, JTUJICHTJIMKOJIb, (DEHOI,
dbopManpaerun, aneTanblIeruj, aleToH, MypaBbHHAs KHUCIOTa, YKCYCHas KHUCIOTA,
CTEapUHOBAs, OJICMHOBAs, MAJIBMUTUHOBAS KHUCJIOTHI, TJIULWH, aJlaHWUH, MaJIbTO3a,
bpyKTO3a, aHUIIWMH, AUBUHWII, U30IIPEH, XJIOPOIPEH, CTUPOI U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BUJ XUMUYECKON CBSI3M B OpPraHUYECKUX
COEIMHEHUAX (KOBAJIEHTHASI U MOHHAS CBS3b, G- U M-CB3b, BOJAOPOJAHAS CBSI3b);

chOpPMHUPOBAHHOCTh ~yYMEHHUS TPUMEHITh TIOJIOKCHHS TEOPUU  CTPOCHUS
oprannueckux BemecTB A.M. byrtnepoBa mis oObSCHEHHS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKUe
Y XUMHYECKUE CBOMCTBA TUITUYHBIX MMPECTABUTENEH PA3IMUHbBIX KIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LMKJIOAJIKAHOB, AJKEHOB, aJIKQJAUEHOB, AJIKWHOB, apOMAaTUYECKHX
YIIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX
U CIOXKHBIX 3(QUPOB, KUPOB, HUTPOCOCAMHEHUN W aMHHOB, aMUHOKHUCIIOT, OEJKOB,
YIJI€BOJOB (MOHO-, U- M MOJUCAXapUJIOB), WJUIIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXJIYy  HUMHU  YpaBHEHHUSIMHU  COOTBETCTBYIOIIMX  XMMHYECKHUX  PEaKIMil
C CTIOJIb30BAHUEM CTPYKTYPHBIX PopMyIT;

c(hOpMHPOBAHHOCTh YMEHHUS MOATBEPX,AATh Ha KOHKPETHBIX MPHUMEpPaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTaHMYECKHX COCIMHEHHHA OT KPATHOCTH
Y TUIa KOBAJICHTHOU CBSI3M (G- U TT-CBA3M ), B3AUMHOI'O BIIUSIHUSL aTOMOB U PYIIN aTOMOB
B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb MCTOYHUKHU YTIEBOJOPOTHOTO
ChIpbsi (He(dTh, MPUPOAHBIN Ta3, yrojib), CIOCOObI €ro NepepaboTKU U MPAKTUYECKOE
MIPUMEHEHHE TIPOJIYKTOB MepepadOTKH;
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c(hOpMHUPOBAHHOCTH BIAICHHSI CHCTEMON 3HAHUH O €CTECTBEHHO-HAYIHBIX METOAaX
MO3HAHUS — HAOIIOMEHWN, WU3MEPEHUH, MOJCITUPOBAHHUH, JKCIEpUMEHTE (pealbHOM
Y MBICJICHHOM) ¥l YMEHUS IPUMEHSTH 3TH 3HAHHSI;

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH OCHOBHBIC OTECPAIMA MBICIUTEIHHOM
NEATENBPHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMAaTH3AIIMIO,
BBISIBJICHUE TPUYMHHO-CICACTBCHHBIX CBS3€M — I W3YYCHHUS CBOWCTB BEICCTB
1 XUMUUYECKUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUMW: BBISBIATH B3aUMOCBS3b XUMHUYCCKUX 3HAHUU
C TIOHSTHSIMH | MIPEACTABICHUAMH JPYTHX €CTECTBEHHO-HAYYHBIX MMPEAMETOB JIJIsl OoJiee
OCO3HAHHOT'O TMOHWMAHHUS CYIIHOCTH MAaTE€pUaIbHOTO €JIMHCTBA MHpA, HCIIOJIB30BATh
CUCTEMHBIC 3HAHHUS TI0 OPTraHWYECKONH XWMHH 11 OOBSCHECHUS W TPOTHO3UPOBAHUS
SIBJICHUI, UMCIOIIIUX €CTECTBEHHO-HAYYHYIO ITPUPOTY;

c(OpPMHPOBAHHOCTh YMECHHUH: TPOBOAUTH PACUCThl MO XUMHUYECKUM (GopMysam
¥ YPaBHCHHUSAM XUMUYCECKUX PEaKIMH C UCIOIb30BaHUEM (PU3MYCCKUX BEIMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIECTBA), XapaKTEPUIYIONIUX BEIIECTBA C KOJUICCTBEHHOMN
CTOPOHBI: PAacyeThl M0 HAXOXJICHUIO XUMHUYECKOH (POPMYJIbI BEIIECTBA MO W3BECTHBIM
MAacCOBBIM JIOJISIM XHMHYECKHX JJIEMEHTOB, MPOAYKTaM CrOpaHHs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TMPOTHO3MPOBATH, AHAIM3UPOBATh M OIEHUBATH
C MO3UIIMI SKOJOTUYECKO 0€30MacHOCTH MOCIEACTBUS OBITOBOM U MIPOU3BOJICTBEHHON
JESITEIbHOCTH  YeJIOBEeKa, CBSI3aHHOM C TIepepabdOTKOW BEIIECTB, HCIIOIb30BATh
MOJIYYCHHBIE 3HAHUA U1 TPUHATHS TPAMOTHBIX PpEIIeHUH MpoOieM B CHUTyalUdX,
CBSI3aHHBIX C XUMHUEH;

chOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBAaTH U  IPOBOJUTH
XUMHYECKUN SKCTIEPUMEHT (TIOJy4eHHE M M3yYeHUE CBOMCTB OPraHUYECKHUX BEIIECTB,
KayeCTBEHHBIE PEAKIIUU YTIEBOJAOPOIOB PA3TUYHBIX KJIACCOB M KHUCIOPOACOAEPIKAIIUX
OpPraHMYECKUX BEIIECTB, PEIICHHE HKCIEPUMEHTAIBHBIX 3a/lad [0 Paclo3HABAHUIO
OpraHWYeCKUX BEIIECTB) ¢ COONIOZACHHUEM TMpaBWJI 0e30MMacHOro  OOpalleHUs
C BEIIECTBAMH M TAOOPATOPHBIM 000pyI0BaHNEM, (POPMYTUPOBATH IEJTh UCCIICTOBAHUSA,
MPEACTaBIATh B pPa3IUYHON (GOpMe pe3yNbTaThl JKCIEPUMEHTA, AaHAIW3HPOBATH
Y OIICHUBATh UX TOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHIA:

coOMI0OaTh TMpaBUjiia OSKOJOTUYECKH IIEJIECO00pa3HOTO TOBEJACHUS B  OBITY
U TPYAOBOW NESITEIHHOCTH B IIENSAX COXPAHEHUS CBOETO 30POBbBS, OKPYKArOMIEH
MPUPOTHON CPEIbl U JOCTHIKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JICMCTBUS Ha JKUBBICE OPTaHU3MBI
ONPEJICIICHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazatens [TK;

aHAMM3UPOBATH  IETIECOO0PA3HOCTh MPUMEHEHHS  OPTraHWYeCKUX  BEIIECTB
B ITPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TIOJIH3a;

ChOpPMHUPOBAHHOCTh ~ YMEHUH:  OCYIICCTBIISITH  IEJICHANIPABICHHBIA  TIOUCK
XAMHYECKOW WH(HOPMAIMA B PA3IMYHBIX WCTOYHWKAX (HaydHas W y4eOHO-HaydHas
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JauTeparypa, CpeAcTBa MaccoBod HH(popmanuu, MHTepHET W Jpyrue), KpUTHUYECKU
aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMaIUIo, mepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MOCTAaBICHHON Y4eOHOM 3aauei.

IIpenmeTHbIE pe3yapTaThl OCBOEHHS Kypca «O0mas U HeOpraHu4ecKas XuMHush»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MTPEICTABIICHUI:

0 MaTepUaIbHOM E€JUHCTBE MHUpPA, 3AKOHOMEPHOCTSX M ITO3HABAEMOCTHU SBJIECHUU
OPUPOJBI, O MECT€ M 3HAYEHUU XUMUHU B CUCTEME ECTECTBEHHBIX HAyK M €€ PpOJIH
B o0ecre4eHur YCTOWYMBOTO pa3BUTHUSA, B pPEHIEHUH MPOOJeM 3SKOJOTHYECKOM,
HHEPreTUYEeCKON W MUILEBON 0€30MaCHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JaHUN HOBBIX
MaTepHaiOB, HOBBIX HMCTOYHUKOB JHEPrud, B OOECIEUEHUH PaAIMOHAIBLHOIO
IPUPOIOIONIH30BAHUS, B (DOPMUPOBAHUHM MUPOBO33PEHUS U OOIIEH KyJIbTYphl UEJIOBEKA,
a TaKKe SKOJOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U NMPUPOIHOMN
cpene;

c(hOpMHUPOBAHHOCTH BIAJICHUSI CHCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKIIFOYAET:

OCHOBOIIOJIAraroIINe MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOMbI,
3JIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-aToMHbIE OpOUTAITH, OCHOBHOE M BO30YKICHHOE
COCTOSIHUS aToMa, THOpUIM3AlMs aTOMHBIX OpOUTaNel, HOH, MOJIEKYyJla, BaJ€HTHOCTbD,
ANEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCJIEHUS, XMUMHUYECKas CBA3b (KOBaJCHTHas,
WOHHAsl, MeETaJUIMYecKasi, BOJIOPOJHAs), KPUCTAJIUIMYECKAss pEIIeTKa, XUMUYECKas
peaKkiusi, pacTBOp, JIEKTPOJUTHI, HEAIEKTPOJIUTHI, SJIEKTPOJIUTAYECKAS AUCCOMALINS,
CTENEHb JHCCOLMALMU, BOJOPOJHBIA IIOKA3aTellb, OKUCIUTENb, BOCCTAHOBUTEID,
TETIOBOM 3P (HEKT XMMUUYECKOU peaKIuu, CKOPOCTh XUMUYECKOU PEaKIIUH, XUMHUECKOE
PaBHOBECHE;

TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTHYECKON AUCCOUMALNH, MEPUOTUYECKUN
3akoH JI.M1. MenneneeBa, 3aKOH COXPAaHEHUsI MacChbl BEUIECTB, 3aKOH COXPaHEHUS
U TPEBpAILCHUS] HPHEPTHM TPU XUMUUYECKUX pPEaKLMIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMUM,
MHPOBO33PDEHUYECKHE 3HAHUA, JeXKalue B OCHOBE IIOHMMAHUSA IPUYUHHOCTU
U CHCTEMHOCTH XUMHWYECKUX SBICHHM; COBPEMEHHBIE IIPEACTABICHUS O CTPOCHHHU
BEIIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAJAMOJIEKYJISIPHOM YPOBHSIX;

MPEJICTABICHUSI O MEXaHU3MaxX XUMHUYECKUX PEaKUHi, TEPMOJAMHAMUYECKUX
U KMHETHYECKMX 3aKOHOMEPHOCTAX MX IPOTEKAHUSA, O XUMHYECKOM PABHOBECHH,
pacTBOpax U IUCHEPCHBIX CUCTEMAX;

(akTONIOTHYECKUE CBEICHUS O CBOWCTBAaX, COCTaBe, MOJIYYCHHH U O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX HEOPraHMYECKUX BEHIECTB B OBITY M MNPaKTUUYECKOU
NEATEeNIbHOCTU YEJIOBEKA, OOIIMX HAYUHBIX IPUHIUIIAX XUMUYECKOTO IPOU3BOJICTRA;

c(hOpMUPOBAHHOCTh YMEHHIl: BBIABISITh XapaKTepHbIE TMPU3HAKU TMOHSITHH,
YCTaHABIMBAaTh WX B3aWMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME  MOHSTHS
IIpY ONHUCAHWH HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHHUI;
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cOPMHUPOBAHHOCTh ~ YMEHHMS  HCIOJB30BATh  XUMHUYECKYIO  CHMBOJIUKY
JUIsL  cOCTaBlieHHS (OpMyJd BEUIECTB M YPaBHEHUHM XUMUYECKUX PEaKLH,
cucreMarnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTHAEJIBbHBIX
BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS
XUMHUYECKHUX DJIEMEHTOB B COSJIMHEHUSIX, BUJT XUMUUECKOU CBSI3M (KOBaJICHTHAs, HOHHAS,
MeTaNInYeCcKast, BOJOPOIHAS ), TUIl KPUCTAJIIMUECKOM PEIIETKH KOHKPETHOI'O BELIECTBA;
c(OPMHUPOBAHHOCTh ~ YMEHHUS  OOBSCHATH 3aBUCUMOCTh CBOWCTB  BEILECTB
OT BHUJAa XUMHYECKONW CBSI3M W THUMNA KPUCTALIMYECKOM PEIICTKH, OOMEHHBIM
U JIOHOPHO-aKUENTOPHBIA MEeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHON CBS3U;
c(hOpMHPOBAHHOCTH YMEHUIA:

KJaccu(UIUPOBaTh: HEOPTaHMYECKHE BEIEeCTBA MO HMX COCTaBY, XUMHUYECKHE
peakuud MO pa3UyHbIM MpU3HAKAM (YHMCIy M COCTaBy pearupyrolux BeIleCTB,
TEIUIOBOMY 3G (eKTy peakiuu, HU3MEHEHUIO CTeleHeW OKHUCIEHHUS DJIEMEHTOB,
00paTUMOCTHU, YYaCTHIO KaTalIu3aTopa U APyTue);

CaMOCTOSITEJIbHO ~BBIOMpAaTh OCHOBAaHUS U KPUTEPUH sl KiacCUUKAIUH
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIU;

cOpPMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICT MEPUOJUYECKOTO 3aKOHA
J.V. MenzeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATHU3UPYIONIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

XapaKTEepU30BaTh ANEKTPOHHOE CTPOCHHE ATOMOB M HOHOB XUMHYECKHX 3JIEMEHTOB
nepBoro—4eTseproro nepuonoB Ilepumogmueckoin cucrembr .M. Mengeneesa,
UCIIOJIb3YSl TIOHSTUS «IHEPreTHYECKUE YPOBHU», «IHEPIE€TUUYECKHE MOTYPOBHMY,
«S-, p-, d-aTOMHBIE OpPOUTAIHY, KOCHOBHOE U BO30YXK/IEHHOE SHEPTETHUECKUE COCTOSIHUS
aTomay;

OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX
coeMHEeHUM 1no nepuojgam u rpynnam llepuonnueckon cucremsl .M. Menneneesa,
BAJICHTHBIE BO3MO>XHOCTHM aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHS UX JJIEKTPOHHBIX
000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUMN: XapaKTepPU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKUE
CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE T€HETHUYECKOU
CBSI3M  MEXJy  HEOPraHWYECKHMMHM  BEHIECTBAMH C  MOMOIIBIO  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTH YMEHUS PACKPBIBATH CYIIHOCTH:

OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMHA  TOCPEACTBOM  COCTABIICHUS
AJIIEKTPOHHOTO 0ajaHCca dTUX PEAKITU; peaKIIuii HOHHOTO OOMEHA IyTEM COCTaBICHUS HX
MOJIHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUN; PEAKIINI THAPOJIN3A;

peakiuil KoMIUleKcooOpa3oBaHusi (Ha NpUMEpPE TUIPOKCOKOMIUIEKCOB IIMHKA
U aJIIOMUHUS);
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c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peaKkIuil ¢ y4eTOM MX DHEPTreTUUECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUS CKOPOCTH
XUMHUYECKOW peakIMi B 3aBUCHUMOCTH OT Pa3IMUHBIX (PAKTOPOB, a TAKKE XapakTep
CMEIIEHUS] XUMUYECKOT0 PAaBHOBECHS IO/ BIUSHUEM BHEUTHUX BO3JACUCTBUHN (TP UHIIUI
Jle lllaTenwe);

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh XUMHUYECKHUE PEAKIIMH, JICKAIIUE
B OCHOBE MPOMBIIIUICHHOTO IMOJYyYEeHHUS CEPHOM KHCJIOTHI, aMMHaKa, OOIue Hay4YHBIC
TIPUHITUTIBI XUMUYECKHUX MIPOU3BOJICTB; 11eJ1ec000pa3HOCTh NpPUMEHEHUS
HEOPTraHUYECKUX BEIIECTB B MPOMBIILICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIECHHUSI
PHUCK-TIONB3a;

c(hOpMUPOBAHHOCTH BJIAJCHUS CUCTEMOW 3HAHMI O METOJIaX HAyYHOI'O MO3HAHMS
SBJICHUN TPUPOABI — HAONIOACHUE, W3MEPEHHUE, MOJCIUPOBAHUE, IKCICPUMEHT
(peasbHBIN U MBICJIICHHBIH ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSTh
ATU 3HAHUS TIPU DKCIEPUMEHTAIBLHOM HCCIEJOBAaHUM BEIIECTB W JUIsl OOBSICHEHUS
XUMUYECKUX SIBJICHUN, WMEIONIUX MECTO B TIPUPOJIC, MPAKTHYECKON IeATeIbHOCTU
YeJIOBEKa U B MOBCEHEBHON JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHMsI BBISBISATH B3aUMOCBSI3b XMMHUYECKHUX 3HAHUU
C TIOHSTUSAMH U MPEJICTABICHUSIMHU IPYTHX €CTECTBEHHO-HAYYHBIX IPEMETOB JIJIs1 OoJiee
OCO3HAHHOT'O MOHUMAHUS MATEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTH YMEHUS TPOBOUTH PACUETHI:

C MCIIOJIb30BAaHUEM TMOHSATUN «MaccoBasi 10JIA BEIIECTBA B paCTBOPE» U «MOJISIpHast
KOHIIEHTpAIU»;

MAacchl BEIIECTBA WM 00beMa Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIECTB;

TEIJIOBOTO 3 (hEeKTa peaKIInH;

3HAY€HHUs BOJOPOJHOIO IMOKA3aTeNs PacTBOPOB KUCIOT U IENOYeH C M3BECTHOU
CTETICHBIO TUCCOIIHAIINH;

Macchl (oOBeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIUU, €CId OJHO
U3 HCXOJHBIX BEIIECTB JIaHO B BHJIE PacTBOpa C OMNPEAECICHHOM MaccoBOW moJei
PacCTBOPEHHOTO BEI[ECTBA UM JaHO B U30BITKE (MMEET IPUMECH );

JI0JT BBIXO[a MPOAYKTA PEaKIINH;

00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO IJIAHUPOBATH H  TMPOBOJUTH
XUMHUYECKUI SKCIEPUMEHT (MPOBEACHUE PEAKIMi MOHHOrO OOMEHa, MOJTBEPKIACHUE
KaueCTBEHHOI'0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OIpPEJEICHUE Cpelbl PacTBOPOB
BEIIECTB C MOMOIIbI0 HWHAMKATOPOB, H3YYEHUE BIMSHUS PA3TUUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKON pPEAKIUH, PEIICHUE IKCIEPUMEHTAIBHBIX 3a/a4 MO TeMam
«Metammel» u «Hemeramb»y) ¢ coOmtoneHneM mpaBuil 0€30MacHOTO OOparieHus
C BELIECTBAMU U JIaDOPaTOPHBIM 000py0BaHUEM, (DOPMYIUPOBATH 1IEb UCCIEIOBAHUS,
MPEACTaBIsATh B Pa3IMUYHOM (opMe pe3yiabTaThl JKCIEPUMEHTa, AaHaJIU3UPOBATH
U OLIEHUBATh UX JIOCTOBEPHOCTH;
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c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAaTh MpaBWia TMOJH30BAHUS XUMHUYECKOU
MOCY1I0M U TabopaTOpHbIM 000pyAO0BaHHEM, OOpaIllEHUsI C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKITUSIMH TI0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OIBITOB, SKOJIOTMYECKU
11e71eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATEIBLHOCTH B ILIEJISIX COXPaHEHUS
CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOAHON CpPEeAbl M JOCTHXKEHHUS €€ YyCTOMYMBOrO
pa3BUTHS, OCO3HABATh OIMACHOCTh TOKCHMYECKOTO JICMCTBUS HA KUBBIC OPraHU3MBI
ONpPEAECICHHBIX HEOPraHUYECKUX BEIIECTB, TOHMMAs cMbIca nokaszarens [1JIK;

c(hOpMUPOBAHHOCTh  YMEHHUM:  OCYIIECTBJISTH  II€JICHANPABICHHBIM  MOUCK
XUMUYECKOW WH(OpMAIMU B Pa3IMUYHBIX HCTOYHUKAX (HAay4yHas W Yy4eOHO-HaydHas
auTepaTypa, cpeiacTtBa maccoBod uHpopmaruu, MHTEpHET W Apyrue), KpUTUYECKHU
aHAJM3UPOBATh XUMUUECKYI0 HH(MOpMalHIO, IepepadaThiBaTh €€ W HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON yueOHOM 3aadeil.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
Ne OCHOBHBIE BUIBI JCSATEIbHOCTH
pas3zenoB U TeM [TporpamMMHOe conepkaHue
n/n 00yyaroIuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTnueckne ocH

OBbI OPraHUYeCKON XUMUH

11

[Ipenmer oprannyeckomn
XUMUH.

Teopus ctpoeHus
OpraHUYeCKUX
COeIUHECHUN

A. M. bytnepona

8

[Ipenmer 1 3HaYEHUE OPTraHUYECKON
XHMHH, TIPEJICTABIICHUE O MHOTO00Opa3uu
OpraHUYECKUX COCTUHCHUH.
DIIEKTPOHHOE CTPOCHUE aToMa
yriiepo/ia: OCHOBHOE M BO30YK/IEHHOE
COCTOsIHUS. BasieHTHBIE BO3MOXKHOCTH
aToma yriaepojia. XuMU4YecKas CBS3b

B OPTaHMYECKUX COCTMHEHUSX.

Tunel rubpuau3anuu aTroma yriepoa.
MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM
cBs131 (0OMEHHBIN U JOHOPHO-
AKIEMITOPHBIM ).

Tumnbsl mepeKkpbIBaHUS ATOMHBIX
opOuTanei: 6- U T-CBS3U.

OnunHapHas, IBOMHAS W TPOIHAs CBS3b.
Crioco6bl pa3pbiBa CBsI3el B MOJIEKYJIaX
opraHuveckux BemecTs. [lonaTue

0 CBOOOJTHOM pajuKane, Hykieouie

U 3eKTpodue.

PackpriBaTh CMBICT U3y4aeMbIX
MOHSATUHN (BBIJESATh UX XapaKTEPHbIE
MIPU3HAKW ) U IPUMEHSTH ITH IMOHSITHUS
MIpY OMUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, I OOBSICHEHUS
OTJIENIbHBIX (DaKTOB U SIBICHUM.
PackpbiBaTh CMBICIT TTOJIOKEHUN
TEOPUHU CTPOCHUS OPTaHUYECKUX
BemiectB A. M. bytneposa

U TIPUMEHSTH UX JJI1 OOBSICHCHUS
3aBUCUMOCTHU CBOMCTB BEIIIECTB

OT COCTaBa M CTPOCHUS.
Hcnonp30BaTh XUMHAYECKYIO
CHMBOJIMKY JIJIs COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEepHYTHIX, COKPAICHHBIX,
CKEJIETHBIX) (DOPMYJI OPraHUUYECKUX
BEILIECTB.

Onpenenarts BUAbI XUMUYECKON
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Teopust cTpOeHUsT OPraHUYECKUX
coequneHnid A.M. BytiiepoBa u ee

COBPEMEHHOE Pa3BUTHE — CTPYKTYpHas

TEOpHsI OPTaHUYECKUX COCTUHEHUM.
3Ha4YEeHUE TEOPUN CTPOECHUS
OpPTraHUYECKHUX COECIUHEHUIA.
MonekynsipHble U CTPYKTYPHBIE
dbopmyibl. CTpyKTypHBIE (POPMYIIBI
pa3JIMYHBIX BUJOB: Pa3BEPHYTas,
COKpalIEHHAas1, CKEJIETHA.
Nsomepus. Buasl uzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
DnexTpoHHbIE () PEKTHI B MOJIEKYJIaxX
OpPraHUYECKUX COECTMHECHUM.
NBayKTUBHBINA 1 ME30MEPHBIN

3 EKTHI.

[IpencraBienue o kaccupUKaluu
OpPraHUYECKUX BEIIECCTB.

[TonsiTie 0 GyHKIMOHATBHOU TPYTIIE.

['omomnorus. I 'omonoruyeckue psibl.
Homenkiiarypa oprannueckux
COEJIMHEHUH (cUcTeMaThu4ecKas

Y TPUBHAJIbHbBIC HA3BAHUS).
OcoOeHHOCTH 1 KIacCuDUKaIHs
OPraHUYECKUX PEAKIIUH.
OKMCIIUTEIEHO-BOCCTAHOBUTELHBIE
PEAKIINK B OPTaHUYECKOU XUMHUH.

CBs13M (OAMHApPHBIE, KPATHBIC)

B OpraHMYECKHUX COCTUHEHUSIX.
XapakTepru30BaTh POJIb U 3HAUCHHE
OpPraHUYECKOW XUMHUU B PEIICHUH
po0JIeM KOJIOTHYECKOU, MTUIIIEBOI
0e30MacHOCTH, B Pa3BUTHH
METUITUHBI, CO3/TaHUN HOBBIX
MaTepuasoB, B 00€CIICUCHUU
paIMoOHAIEHOTO
IPUPOJIOTIONIE30BAHMS,;
MIOJITBEPKIATH €€ CBSI3b C IPYTUMHU
HayKaMHu.

Hcnonb30BaTh MOIETH
OpraHUYeCKHUX BEIIECTB

JUTSL WJUTFOCTPALIY MX XUMUYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHUSI.
HaOmromaTe ¥ onmuceIBaTh
JIEMOHCTPAIIIOHHBIE OTBITHI;
MIPOBOJIUTH M ONUCHIBATH
1ab0paTOpPHBIC OMBITHI
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JKCcIepUMEHTAIbHbIE METO/IbI
H3YyYeHHsl BeleCTB M UX NMpeBpalleHuii:
e JleMOHCTpanuu:

— O3HaKOMJIEHHE ¢ oOpa3uamu
OpPraHUYECKUX BEIIECTB  MaTepUaIaMu
Ha WX OCHOBE;

— OIBITHI 110 MPEBPAILICHUIO
OpPraHUYECKUX BEIIECTB MPU HATPEBAHUHU
(mnaBieHue, oOyriIMBaHUE U TOPCHHE).

e JIlaGopaTtopHBIE OTBITHI:

— MOJICJIUPOBAHNE MOJICKYJT
OpraHUYECKUX BEIIECTB

Uroro no pazneny

Pazjien 2. YriieBoaopoabl

2.1

[IpenenbHbIe
YTJIEBOAOPOIbI —
aJIKaHbI, ITUKJIOATKAHBI

Ankanbl. 'oMOJIOTHYECKUH ps/T AJTKAHOB,
obmast hopmysia, HOMEHKIATypa

U U30Mepus. DIEKTPOHHOE

U MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI aJIKaHOB, SP°-TUOPHUIH3aIIUS
ATOMHBIX OpOUTAJIEH YIiiepoja, G-CBsI3b.
DU3NYECKHUE CBOICTBA aJIKaHOB.
XUMHUYECKHE CBOMCTBA aJIKaHOB: PEaKIUH
3aMeIleHUs, M30MEPU3AIINH,
JEeTUIPUPOBAHUS, LIMKITHU3AIINH,
MAPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupoae. CrmocoObl

BnaneTts n3ydyaeMbIMU XUMUYECKUMHU
TTOHATHSIMU.

BbISIBIATH XapaKTepHbIE MPU3HAKU
MOHATHUH, YCTAaHABIUBAThH UX
B3aMMOCBSI3b, HCIIOJIL30BaTh
COOTBETCTBYIOIINE MOHATHUSA

MIPU ONIMCAHWUM COCTaBa, CTPOCHUS
Y MPEBPAIIECHUN OPTaHUYECKUX
COCJIMHEHHH.

Hcnonb30BaTh XUMHYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
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MIOJTYYCHUS ¥ IPUMEHEHHUE aJTKaHOB.
Huxnoankanel. O6mas hopmyna,
HOMEHKJIATypa U U30MEPHSI.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJIOOYTaH) U OOBIYHBIX (IIUKJIOTICHTAH,
IIUKJIOT€KCaH) [UKI0TKaHOB. CIIOCOObI
TIOJTYYCHUS U IPUMEHEHUE ITUKII0ATKaHOB

2.2

Henpenenbnbie
YIJII€BOIOPOABL:
AJIKEHBI, aJIKaJIUEHBI,
AJIKUHBI

14

AnkeHbl. 'OMOJIOrn4ecKkuil psii alike€HOB,
obmast hpopmysia, HOMEHKIATYpa.
DIJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI AJIKEHOB,
SP?-ruOpuM3anus aTOMHBIX OpOUTaIEit
yriepoaa, 6- U m-CBsi3u. CTpYKTypHast U
reomeTpudeckas (yuc-mparc-) i30Mepusi.
@u3n4YeCKUe CBOWCTBA AIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKLINU
MPUCOEANHEHUS, 3aMELCHUS

B O-TI0JIO’KEHUE IIPU IBOMHOM CBSI3H,
MTOJIMMEPU3ALINU U OKUCIICHHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INeKMPOPUILHO2O NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauectBeHHbIE
peaKuny HA JBOWHYIO CBS3b.

Croco0bl MoMy4YeHus! ¥ IPUMECHECHHE
AJIKEHOB.

Anxanuensl. Knaccudukamms

(pa3BepHYTOM, COKpAIICHHOM,
CKeJIETHOM ) (hopMyIT yTIIeBOI0POIOB.
VYcraHaBnuBaTh NPUHAIICKHOCTD
BEILIECTB K ONPEACICHHOMY KJIaccy
YTJIEBOJIOPOJIOB IO COCTaBY

U CTPOCHUIO, HA3BIBATh MX

M0 CUCTEeMAaTHUYEeCKOH HOMEHKJIATYPE;
MPUBOJIUTH TPUBUATBHBIC Ha3BaHUS
OTJICTILHBIX MPEJICTaBUTEICH
YTJIEBOJIOPOIOB.

OmnpenensaTs BUIbI XUMUYECKON
CBSI31 B MOJICKYJIaX yTII€BOIOPOJIOB
(KoBaJICHTHAsI HETMOJSIpHAs

U TIOJISIpHAsI, G- U T-CBSI3b).
[TonTBepkaaTh HA KOHKPETHBIX
pUMepax XapaKTep 3aBUCUMOCTH
pPEeaKIMOHHOM CITIOCOOHOCTH
YIIEBOAOPOJIOB OT KPATHOCTH U THUTIA
KOBAQJICHTHOM CBSI3M (G- U Tt~ CBSI3H),
B3aMMHOTO BJIMSIHHSI aTOMOB U TPYIIT
aTOMOB B MOJIEKYJIaX; a TAaKKe

OT OCOOEHHOCTEH peann3anuu
Pa3TUYHBIX MEXaHNU3MOB MPOTEKAHUS
peaKuui.

XapakTepu30BaTh COCTaB, CTPOEHUE,
MpUMEHEHHE, PU3NUECKUE

1 XMMHUYECKHUE CBOMCTBA, BaXKHEHIIINE
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aJKaJUEHOB (CONpPsHKEHHBIE,
U30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco0eHHOCTH AIEKTPOHHOT'O CTPOCHHUS

U XUMUYECKUX CBOMCTB COMPSIAKEHHBIX
JIUEHOB, 1,2- u 1,4-ipucoenHeHue.
[Tonumepuzanus cCOnpsiKEeHHbIX JUECHOB.
Cnoco0bI mosTy4eHus: U MPUMEHEHHUE
aJIKaJMCHOB.

AnKuHBL. ['OMOJIOrn4ecKuil psiji aIKUHOB,
obmast hopmysia, HOMEHKIATypa

U U30Mepus. DIEKTPOHHOE

Y MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
AJIKUHOB, SP-TUOPUIU3AIUS JICKTPOHHBIX
opOuTanel aroma yriepoa.
PuU3NUECKUE CBONCTBA AJTKHUHOB.
XUMHUYECKHE CBOMCTBA: PEAKLINU
MPUCOCTUHEHUS, TUMEPU3ALIUU

Y TPUMEPU3AIUHU, OKUCIICHHUS.
KucnoTHble cBOMICTBA aJIKUHOB,
MMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakiui HA TPOUHYIO
cBs13b. CriocoObI MOTyYeHUs

Y IPUMEHEHUE AIKWHOB

2.3

Apomartnueckue
YTJIEBOIOPOIbI (APEHBI)

ApoOMaTHYECKUE YIIIEBOAOPOIBI.
["'omonoruueckuit psijy apeHoB, oO1ast
dbopmyia, HOMEHKIIATypa U U30MEPHUSL.
DIIEKTPOHHOE U IMTPOCTPAHCTBEHHOE

CrocoOBbI MOJTYYEHHUSI YTIIEBOIOPOJIOB,
MPUHAJICSKAINX K Pa3TUIHBIM
KJ1accam.

BEISBIIATE TCHETHUECKYIO CBS3h
MEXy YII€BOAOPOAAMHU PA3IUYHBIX
KJIACCOB U MOJITBEPK/IATh €€ HATUIUE
YPaBHCHHUSAMHU COOTBETCTBYIOIIHX
XUMHYECKUX PEaKIIHMA

C UCIIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmys BEIIECTR.

XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPhs (HE(PTH,
IPUPOAHBIN a3, yrojib), CHOCOOBI UX
nepepadoTKU U MPAKTHIECKOe
NpUMEHEHHUE MOTYy4aeMbIX MPU ITOM
MPOTYKTOB.

Hcrnons3oBaTh 00IICHAYYIHBIC
METO/Ibl TTO3HAHUS

MIPU CAaMOCTOSITEIHHOM
TUTAHUPOBAHUH, IPOBEJICHUHT

Y OTMCAHUHA XUMUYECKOTO
DKCIIEpUMEHTA (J1abopaToOpHbBIE
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CrnenoBath npaBuiam 0€30MacHOM
paboThI B 1abopaTopuun

MIPY UCTIOJH30BAaHUH XUMUYIECKOMN
MOCYJIbl U 000PYI0OBaHUS, & TAKKE
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CTpOEHHUE MOJIEKYJIbI O€H30171a.
Pu3nuecKue CBOMCTBA APEHOB.
XUMHUYECKHUE CBOMCTBA OCH30J1a U €TO
TOMOJIOTOB: PEAKIINH 3aMEIEeHUS

B OCH30JIbHOM KOJIBIIE M YTIEBOIOPOTHOM
paauKkane, peakiny MpUCOeTMHEHUS,
OKHCIIEHUE TOMOJIOTOB OeH30J1a.
[IpencraBienne 06 OpUEHTHPYIOIIEM
JeHCTBUM 3aMECTHUTENICH B OEH30JIBHOM
KOJIBbIIC Ha MPUMEPE AJTKMIIBHBIX
pasuKaioB, KApOOKCUITHHOMH,
THJIPOKCUIIBHBIN, aMUHO- U HUTPOTPYIIII,
aTOMOB T'aJIOT€HOB.

OCc00EHHOCTH XUMHUYECKUX CBOMCTB
ctupona. [lonmumepusamus ctupoia.
CriocoObl moTyYeHus: ¥ IPUMEHEHUE
apOMaTUYECKUX YTIIEBOJOPOIOB

2.4

[TIpupoaHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB U UX
nepepaboTka

[Tpuponnsiii ra3. [lomyTHbie HEPTIHBIE
ra3el. HeTh 1 ee mpoucxoxaeHue.
KaMeHHBIN yroyb ¥ IPpOAYKTHI €TI0
nepepaboTKu.

Crioco6s1 iepepaboTKu HETH:
NEPEroHKa, KPEKUHT (TEPMUUYECKUH,
KaTaJTUTUICCKUH ), puPOPMUHT, TUPOITU3.
[MponyxTer mepepaboTku HEPTH,

UX MPUMEHEHUE B IPOMBIILIIEHHOCTH

U B OBITY.

npaBuiiaM oOpaleHus ¢ BEIIECTBAMHU
B COOTBETCTBUH C HHCTPYKIIUSIMH
BBITIOJIHEHUS TA00PATOPHBIX OMBITOB
U IPAKTUYECKUX padoT

0 TIOJTYYEHHUIO U U3yUEHUIO
OpraHMYECKUX BEILECTB.
[IpencraBnaTh pe3yabTaThl
AKCIIepUMEHTa B (hopMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX
peaknuii M JiejaTh BBIBOJIBI HA X
OCHOBE.

[TpoBOIUTE BBIYUCIICHHS

JUTS OTIPEICIICHUS] MOJIEKYIISIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
M0 YPAaBHEHUIO XUMUYECKOM peakinu
¥ TI0 MACCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJISIINUX B €r0 COCTaB,
1o Macce (00bemMy) ITPOTYKTOB
CTOpaHM.

CaMOCTOSITENTbHO TUTAHUPOBATH

Y OCYLIECTBIISITH CBOKO
MO03HABATEIBHYIO JIEATEIHHOCTD;
MPUHUMATh AaKTUBHOE y4acTHe

B IPYyNIIOBOM y4eOHOMU JAeATEIbHOCTH
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I'eHeTuueckas cBsI3b MCKIY Pa3JINdYHbIMHU
KjracCaMM yrjieBoaopoaoB

2.5

["anorenmpon3BoaHbIE
yTJI€BOJOPOOB

DIJIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOIHBIX YIIIE€BOIOPOIOB.
Peakiuu 3amenienus rajaoreHa

Ha TUAPOKCHUII, HUTPOTPYIIITY,
[IUAHOTPYIIITY, aMUHOTPYIIITY.
JlericTBUE HA TAJIOTEHITPOU3BOIHBIE
BOJIHOT'O M CIIUPTOBOTO PacTBOpa
menouyn. Bzanmoaelicteue
JINTaJOreHaJKaHOB ¢ MArHUEM M IIUHKOM.
[ToHsiTHE O METAIOOPraHUYECKUX
coenuHenuax. Mcrmonp3oBanue
raJIOTEHITPOU3BOIHBIX B OBITY, TEXHUKE
1 B CUHTE3E.

JKCnepuUMEeHTAJIbHbIE METOAbI
U3y4eHNsl BEeIEeCTB ¥ MX NPeBpalIeHMIA:
e JleMOHCTpanuu:

— JeMoHcTpanus GU3nIECKUX CBOMCTB
YTII€BOJIOPOJIOB (PAaCTBOPUMOCTH);

— Ka4eCTBEHHbIC PEAKIINH
YTJIEBOJOPOJIOB PAa3IUUHBIX KJIACCOB
(oOeciBeunBaHre OPOMHOM UJIU HOTHOM
BOJIbI, paCTBOpA MEepMaHraHaTa Kajus,
B3aHMMOJICHCTBHE arleTHJICHA

C aMMHAYHBIM PaCTBOPOM OKCHA
cepebpa);
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— oOpas3ipbl I1acTMacc, KayqyKoB

Y PE3UHBI;

— xosutekuuu «Hedtb» u «Yromby;

— BuaeodparmeHT «BynkaHnuzamus
PE3UHBD.

e JIlaGopaTtopHBIE OIBITHI:

— O3HAKOMJIEHHE C o0pa3uaMu
MJIACTMAcCC, Kay4YyKOB U PE€3UHBI;

— MOJICJIMPOBAHUE MOJIEKYJI
YIJI€BOJIOPOJIOB U
rajoreHONPOU3BOIHbIX;

— IIOJIyYE€HHE METaHa U U3YUYEHUE €TO
CBOMCTB;

— TMIOJIyYEHHUE alleTUIIEHA U U3YUYECHUE €T0
CBOWCTB.

e [IpakTHueckue paboThI:

Ne 1. Tlonyyenue 3TuneHA U U3yYECHUE
€ro CBOMCTB.

e PacyeTHEbIe 3a0a4U:

— OIpEIEIICHUE MOJIEKYJISIPHON
(bopMyIIBI OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM ATOMOB 3JIEMEHTOB,
BXOJSIIIIUX B €r0 COCTAaB;

— HaAXO0XJICHHE MOJICKYJISIPHOU (HOPMYIIBI
OPraHUYEeCKOro COCIMHEHHUS O Macce
(00BeMy) MPOYKTOB CrOpPaHUS;
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pacyeThl IO YPABHEHUIO XUMUYECKOU
peaxkuuun

Utor

0 TIO pa3zeny

35

Pa3nen 3. Kuciopoaconepxamme oprannyeckue coeJuHeHUs1

3.1

Crouptel. @eHon

11

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI.
Crtpoenue MosieKy (Ha mpuMepe
MEeTaHOJIa ¥ 3TaHoa). ['oMoIoruueckuii
pan, obmiast hpopmyna, u3oMepus,
HOMEHKJIaTypa U KJaccuduKaius
cupToB. PU3NUYECKHE CBOMCTBA
cnupToB. BogopoaHas cBs3b.
XUMHYECKHE CBOMCTBA: PEAKIINU
3aMeIleHus, AeruapaTaluu, OKUCICHNUS,
B3aMMOJICHCTBUE C OPTraHUUYECKUMH

Y HEOPraHUYECKUMH KUCJIOTaMHU.
KauectBenHas peakiiysi Ha 0JHOATOMHBIE
crupThl. PU3UOIOTUYECKOE JEUCTBUE
ATaHOJIa U METAHOJIa Ha OPraHu3M
yenoBeka. CriocoObl MOTydeHUs

Y IPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 3hupsl, HOMEHKIATYpa

1 n3omepusi. OCOOEHHOCTH (HU3UIECKUX
1 XUMUYECKUX CBOMCTB.

MHoroaToMHbIE COUPTHI: STHUJICHTJIUKOJIb
Y ravnepuH. @U3nyecKue U XUMUYECKHUE
CBOMCTBA: pEAKIUH 3aMEIICHUS,
B3aMMO/ICHCTBUE C OPTraHUYECKUMHU

PackpriBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIJIESATH UX XapaKTEePHbIE
MPU3HAKW ) U IPUMEHSTH ITH MOHSITHUS
MIPU OMKMCAHUU COCTaBa U CTPOCHUSI
BEIIECTB, JJI1 O0BICHEHUS
OTJICTIbHBIX (DaKTOB U SIBICHUM.
Hcrnons30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIIEHHOH)

b opMyIT KUCTIOPOACOAEPIKALIIUX
OpPraHMYECKUX BEIIECTB.
VYcranaBnuBaTh MPUHAJICKHOCTD
KHCIIOPOI0COIEPKAIITIX
OpraHUYEeCKUX BEILIECTB

K OIIPEACICHHOMY KJIacCy 10 COCTaBy
U CTPOCHMIO, HA3bIBATh UX

M0 CUCTEMATHYECKOM HOMEHKJIIATYPE;
MPUBOAUTH TPUBUAJIbHbIE HA3BAHUS
OTJIENIbHBIX MPE/ICTaBUTEIEH
KUCJIOPOJACOAEPKAIIUX COCTUHEHUM.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
pUMEHEeHue, puznyeckue
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Y HEOPTaHUYECKUMU KUCIIOTAMH,
KauyeCTBEHHAs PEaKIIHsI

HA MHOT'OATOMHBIC CITHPTHI.
DuU3N0JIOrNYECKOe IEUCTBUE

Ha opraHu3M venoBeka. CriocoObl
TIOJTYYCHUS U IPUMEHEHUE
MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJICKYJTbI, B3AUMHOE
BJIUSTHUE THIPOKCOTPYTIIIBI

1 OeH30JIbHOTO sapa. dusnyeckue
cBoiicTBa deHona. OcoOeHHOCTH
XHUMHYECKHX CBOWCTB (peHOIIA.
KauecTBeHHBIE peakuy Ha PEHOI.
ToxcuunocTh (peHosa. CriocoObl
TIOJTy4YeHHUSI ¥ TPUMEHEHHE PeHOoIa.
denospopmMalpieruIHas CMOJIa

3.2

KapOGonunbHbie
COCITMHCHUS:
aJbJICTUIBI U KETOHBI.

KapOoHOBbIE KUCITOTHI.

CrnosxxHble 2QupBbI.
Kupsbr

21

KapOoHuiibHbIE COETMHEHUSI: AThACTUIbI
¥ KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHUIILHOU TPYIITIHL.
["omonoruueckue psiibl anbAETUI0B

¥ KETOHOB, 0011as hopMyIa, u3oMepus
Y HOMeHKIaTypa. Pu3nyeckre CBOMCTBA
aJbJAETUIOB U KETOHOB.

XUMHYECKHE CBOMCTBA aJIbJIETUI0B

Y KETOHOB (pEaKIMU IPUCOETUHEHNS ).
OxkucreHue anpaeruoB, KAUeCTBEHHbIE
peakiuu anbaeruaoB. Crocoos

1 XMMHYECKHE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI MOTYUYEHHUSI TPEJICTABUTEIICH
Pa3JIMYHBIX KIaCCOB
KHUCJIOPOJCOAEPKAIINX COCTUHEHUI;
BBIABJISITh TCHETUUECKYIO CBA3b
MEXK1Y HUIMHU U TOJITBEPKAATh €€
HaJIMYMU€ YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKINH C UCIIOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYJI BEIIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
IpUMEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITIOCOOHOCTH
KHUCIIOPOJICOACPKAIUX
OPTraHUYECKHX BEUIECCTB

OT (PYHKITMOHATBHBIX TPYIIIT

B COCTAaBE€ UX MOJIEKYJI, B3aUMHOI'0
BJIMSTHUSL ATOMOB M TPYIIIT aTOMOB

B MOJIEKYJIaX; & TAKKE

OT OCOOCHHOCTH peau3ainu
Pa3JIMYHBIX MEXAHU3MOB MPOTEKAHUS
peaKuui.

OnuceIBaTh COCTaB, XUMHYCCKOE
CTPOCHUE U MPUMEHECHUE JKUPOB

Y YIJIEBOJIOB, XapaKTEPHU30BaATh UX
3HAQYCHUE JJIS1 )KU3HEACATCIbHOCTH
OpPTraHU3MOB.
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IMOJIYUYCHHUA U IPUMCHCHHUEC aJIbACTUI0B 1

KETOHOB.
OIHOOCHOBHBIE MPEAEIbHBIE
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH

CTPOEHHMSI MOJIEKYJT KapOOHOBBIX KHCIIOT.
N3omepus u HomeHknaTypa. Guznueckue

CBOMCTBA, BOJOPOJIHBIE CBS3U.
XWMHUYECKHE CBOMCTBA: KUCJIOTHBIE
CBOMCTBa, peakius dTepudukanmm,
PEAKIHUM C YHACTHEM YTIIEBOIOPOIHOTO
panukana.

[TonsiTve O MPON3BOIHBIX KAPOOHOBBIX
KUCIIOT: ClI0kHBIE 3Ppupbl. OCOOEHHOCTH
CBOMCTB MYPaBbUHOMW KHCIIOTHI.
MHuoroo0pa3ue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIETbHbIX
¥ apOMATHYECKHX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KHCIIOT,
TUAPOKCUKAPOOHOBBIX KHJIOT.
[IpeacTaBuTenu BoICIINX KapOOHOBBIX
KHCJIOT: CTEApUHOBAs, MAJIbMUTUHOBAS,
onenHoBasi. CiocoObI OTYICHHUS

Y IPUMEHEHUE KapOOHOBBIX

KHCJIOT.

Crnosxxubie 3pupsI.

I'omonoruueckuii psia, odias popmyna,
U30MepHUsi 1 HOMEHKJIATypa.

Oco3HaBaTh ONIACHOCTBH BO3/ICHCTBHS
Ha JKUBBIC OPTaHU3MBI OTIPEICTICHHBIX
KHUCIIOPOJICOIEPIKALLIUX
OpraHUYECKHUX BEIIECTB U MOSACHIThH
Ha MpUMepax CrocoObl yMEHBIIECHUS
U TIPEJOTBPAILICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA.
Hcnonb3oBaTh 00LIEHAYYHbIE
METO/IbI TTO3HAHUS

MIPU CAMOCTOSITETbHOM
MJIAHUPOBAHUHU, TIPOBEICHUHU

U OMMCAHUHM XUMUYECKOTO
AKCIIEpUMEHTa (J1abopaTopHbIe
OTIBITHI U MIPAKTUYECKHUE PabOTHI).
CnenoBathb npaBuiiaMm 6€30MacHON
paboThI B 1abopaTopuu

IIPH UCTIOJIb30BAHUH XUMUYECKON
NOCYbl U 000PYIOBaHUS, & TAKKE
npaBuiIaM oOpaIeHus C BeIeCTBAMHU
B COOTBETCTBUH C HHCTPYKIUSAMH
BBITIOJTHEHUS TA00PATOPHBIX OTBITOB
U TIPAKTHYECKUX padoT

O MOJIYYEHUIO U U3YUEHUIO
OpraHUYECKHUX BEIIECTB.
[IpencraBiaTh pe3yabTaThl
AKCIepUMEHTA B (hopMe 3arucu
YpaBHEHUM COOTBETCTBYIOLIUX
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XKupsl: crpoenue, puznyeckue

Y XUMUYECKHUE CBOWCTBA KUPOB:
TUIPOJIN3 B KUCIION U LEJIOYHOU
cpenax. OcoOEHHOCTH CBOMCTB )KHPOB,
COZIEPIKAILUX OCTATKHA HEMPEIEIbHBIX
AKUPHBIX KUCIOT. JKupbl B ipupo/e.
MpbL14 KaK COMM BBICIIUX KAPOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBHUE

3.3

VYrieBobl

OO6mas xapakTepucTUKa yrieBOJI0B.
Knaccuduxanus yrieBoioB (MOHO-, TH-
U TIOJICaXapHU/Ibl).

MoHocaxapuibl: TI0K03a, GPYKTO3a,
pubo03a, rajJakrosa, 1e30Kcupudo3a.
du3nYeCcKHe CBONCTBA U HAX0XKJICHHUE
B nnpupoje. Dorocunres.

XHUMHYECKHE CBOMCTBA I'JIFOKO3HBI:

C Y4aCTHEM CIUPTOBBIX U aJIbIACTUIHON
TPYII, CIIUPTOBOE U MOJIOYHOKHUCIIOE
OpOKEeHHUE TITFOKO3BI.

[IprumeHEeHHE TITI0KO3bI, €€ 3HAUEHHUE

B JKM3HEECSITEIbHOCTA OPTraHu3Ma.
Jncaxapunpl: caxaposa, MajabTo3a

U nakTo3a. BoccranapnuBaroniue

1 HEBOCCTAHABIHUBAIOIIHNE
THUcaxapuibl. [ mapoiaus caxapossl.

Haxoxnenue B npupoae v IpuMeHEHUE.

[Tonucaxapuasl: Kpaxmal, IIIMKOTECH

peakuuii ¥ JeiaTh BbIBOJbI HA UX
OCHOBE.

[IpoBOAUTH BEIUKCIICHUS

JUISL OTIPENIEIIEHHS] MOJIEKYJIAPHOM
(dhopMyJIbI OpraHUYECKOro BEleCTBa
M0 YPAaBHEHUIO XUMUYECKOMN peakiuu
Y 110 MaCCOBBIM JIOJISIM aTOMOB
AJIIEMEHTOB, BXOJSIINX B €T0 COCTaB,
a TaKk)Ke Ha OIpeeeHue J0JIU
BBIXOJIa MIPOAYKTa peaKIuu

OT TEOPETUYECKH BO3MOKHOTO.
CamocCTOATENBHO MJIAHUPOBATH

U OCYILECTBIISITH CBOIO
MTO3HABATEIBHYIO 1€ TEIbHOCTB;
MIPUHUMATh AaKTUBHOE y4acTHE

B TPYNIIOBOM y4eOHOMU JAeATEILHOCTH
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U 1esuioi03a. CTpoeHrue MakKpOMOJIEKY T
Kpaxmasna, TIIMKOT€HAa U IEJUTIOI03bI.
duznyecKue CBOMCTBA Kpaxmania

U 1IEJUTI0NI03bI. XUMUYECKHE CBOUCTBA
Kpaxmaria (TUApPOJIN3, KaueCTBEHHAs
peakius ¢ oaom). XuMUIeCcKue
CBOMCTBA IEJUTIOJIO3BI (TUIPOIIU3,
peakuus noiayyeHue 3pupon
1eJUTE0J10361). [ToHsaTHE

00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alleTaTHBIN IIEJNK).
IKCcNepUMeEHTAIbHbIE METOAbI
HU3y4eHHUs BelleCTB M UX NPeBpalleHMii:
e JleMOHCTpanuu:

— CBOWCTBA CIIUPTOB: PACTBOPHUMOCTh
B BOJI€, B3aUMOJICHCTBHUE 3TAHOJIA

C HaTpUEM, OKHCIIEHHE 3THIIOBOTO
CIIUPTA JUXPOMATOM Kasus (BO3MOXKHO
UCII0JIb30BAHUE BUEOMATEPUATIOB);

— KaueCTBEHHBIE PEAaKIUU AJIbJIETU/IOB:
C aMMHa4YHbIM pacTBOPOM OKCH]IA
cepebpa u rungporcuiom meau(Il);

— XUMHUYECKHUE CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTBI.

¢ JlaGopaTopHBIEC OTIBITHI:

— peakuus MHIEpPUHa C TUAPOKCUIOM
menu(Il);
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— OKHCJIEHHE 3TUJIOBOrO CIUPTa

B aJIbJIETU]] PACKAIEHHOW MEJHOU
IIPOBOJIOKOM;

— B3aMMO/JIECTBHE PACTBOPA IIFOKO3bI
¢ ruapokcuaom meau(1l);

— B3aMMOJICMCTBHE Kpaxmasna

C MOJIOM.

e [IpakTuueckue paboThI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3anay 1o Teme «CrupThl U PEHOIIBIY;
Ne 3. Pemienue skcnepruMeHTaIbHbBIX
3anay no teme «KapOoHOBBIE KHUCIOTHI.
Cnoxxnblie 3UpbD».

e PacueTHble 3a1a4u:

— ONpEAEIICHUE MOJIEKYJISIPHOU

(b opMyIIbI OPraHUYECKOTO BEIECTBA
110 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €70 COCTaB; 110 MACCE
(00BEMyY) TPOYKTOB CTOpaHUS;

0 KOJIMYECTBY BELIECTBaA (Macce,
00bEeMYy) MMPOYKTOB PEAKIIUH H/UITH
UCXOJHBIX BEIECTB;

— pELIEHNE PacUETHBIX 3a/1a4

Ha OIpeJIeJICHUE JI0JIM BBIX0/1a
IPOJYKTa PEAKIMH OT TEOPETHUYECKU
BO3MOXKHOI'O

Hroro no pazpeny
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Pa3nen 4. A3zorcoaep:kanue opraHu4ecKue coe{MHeHust

4.1

AMWHEL.
AMUHOKUCIIOTHL. bekn

12

AMWHBI — OPTaHUYECKUE MTPOU3BOIHBIC
amMmuaka. Knaccudukanus aM1uHOB:
anudaTuuecKue U apoMaTUUYECKUE;
NEepBUYHbIE, BTOPUYHBIC U TPETUYHBIE.
Crtpoenue Mosekyd, obmas ¢popmyra,
M30MepUsl, HOMEHKJIAaTypa U (pu3ndecKue
CBOMCTBA. XMMHUYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOICTBA, AIKUJIMPOBAHUE, PEAKIIUU

C a30TUCTOM KUCJIOTOM.

Conu anKuiIaMMOHMUS.

AHWIVH — IPEACTAaBUTENIb AMUHOB
apomaTtuieckoro psnaa. CtpoeHue
aHuIuHA. B3auMHoOe BIMsIHUE TPy
aTOMOB B MOJIEKYJIE AHUJIMHA.
Oc00EHHOCTH XUMUYECKUX CBOMCTB
aHunuHa. KauecTBeHHbIE peakinu

Ha aHUJIUH.

Crioco06pbl Mony4YeHue U MpUMEHEHNe
anuQaTUYeCKNX aMUHOB U aHUJIMHA

U3 HUTPOOEH307a.

AmuHokuca0Tel. HoMeHkiatypa

u n3omepusi. OTaeNbHbIE NPEICTABUTEIN
0-aMUHOKHUCIIOT: TJIMIIUH, aJTaHUH.
@u3n4YeCKue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIIETSATh UX XapaKTEPHbIE
MIPU3HAKW ) U IPUMEHSTH ITH MOHSITUS
MIpY OMUCAHUU COCTABA U CTPOCHUS
BEIIIECTB, JJI O0OBICHEHHS
OTJICNIbHBIX (DaKTOB U SIBJICHUM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIs COCTABJICHMUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKPAIIEHHOM)
bopmysT a30TCOEPKAITUX
OPTaHUYECKUX BEIIECTB.

Onpenensats NPUHANIC)KHOCTD
a30TOCOJICpKAIIUX BEIIECTB

K OIpEICICHHOMY KJIaCCy MO COCTaBY
Y CTPOEHMIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJINTH TPUBHATBHBIC HA3BaAHUS
OT/ICJIBHBIX MPEACTABUTEIICH.
XapaKTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHne, PU3NYECKUe U
XUMHMYECKHUE CBOMCTBA, BaXKHEHIIIHE
CIOCOOBI MOJTYYCHHS TUITMYHBIX
MPEICTABUTEIICH a30TCOIepKAIAX
COCJIMHCHU.

OnuceIBaTh COCTAB, CTPYKTYPY,
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aM(OTEepHBIX OPTaHUYECKUX COCTUHEHUM,
peakius MOJIUKOH ICHC AN,
o0pa3oBaHUE MENTUIHON CBSI3H.
buonornyeckoe 3HaueHNE aMUHOKHCJIIOT.
CuHTE3 IIENTH/IOB.

benku kak mpupoOIHBIE TTOJTMMEPHI.
[TepBuuHasi, BTopy4Hasi U TpETUUHAS
CTpYKTypa 0enkoB. XUMHUUYECKUE
CBOMCTBa OCJIKOB: THAPOIIU3,
JIeHaTypalusl, KAYECTBEHHBIC PEAKIIUH
Ha OEJIKH.

JKCIepUMEHTAJIbHbIE METOIbI
U3y4eHMsl BEelECTB U UX MpeBpallleHHii:
e JleMOHCTpanuu:

— pacTBOpeHHE OCIIKOB B BOJIE;

— JeHaTypalus OCIKOB IIPH HarpEeBaHUH,
— IIBETHBIC PEaKIK OCIIKOB.

e [IpakTrueckue paboTHI:

No 4. PerieHue 3KCIIepUMEHTATBHBIX
3a71a4 10 TeMe «A30TCOepKaIINe
OPTraHUYECKUE COCTUHEHUS,

No 5 Pemienue sxcrepruMeHTTBHBIX
3aj1a4 1o TeMe «Pacno3naBanue
OPTaHUYECKHUX COCTUHCHUI.
—PacueTHnle 3agaun:

omnpeeaeHre MOJIEKYIISIPHON (OPMYJIIBI

OCHOBHBIEC CBOICTBA OCJIKOB;
MOSICHATH HA MIPUMEpax 3HaueHUe
OCJIKOB /111 OpraHU3Ma YeJIOBEKa.
[IpoBOAUTH BHIUKCICHUS

JUISL OTIPENICIICHHS] MOJICKYJISIPHOM
(GhopMyJIbl OpraHUYECKOro BEleCTBa
110 MACCOBBIM JOJISIM aTOMOB
2JIEMEHTOB, BXOJISIIIMX B €0 COCTAaB,
a TaKXe M0 YPaBHEHUSIM XUMHUYECKHUX
peaKuui.

Hcrnonp3oBaTh 00IICHAYYHBIC
METOJIbI TO3HAHUS

MIPY CAMOCTOSITEILHOM
MJIAHUPOBAHUM, TPOBEICHUU

1 OIMCAaHUU XUMHYECKOTO
sKcriepuMeHTa (J1TabopaTopHbBIC
OTIBITHI U MPAKTUYECKHUE PAOOTHI).
CaMoCTOsTEeNIbHO TIJIaHUPOBATh

1 OCYIIECTBJISITH CBOIO
M03HABATEJILHYIO JEATCIIbHOCTD;
MIPUHUMATh AKTUBHOE Y4aCTHE

B ITPYyNIIOBOM y4eOHOU NeATEIbHOCTH
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OpPraHUYecKOro BEIeCTBa
10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIUX B €70 COCTaB; [0 Macce
(00bEMyY) IPOJYKTOB CrOpaHUs;

10 KOJIMYECTBY BeleCTBa (Macce,
00bEMY) MPOYKTOB pEAKIIMU

W/WIIA UCXOIHBIX BEIECTB;

— pelIeHue pacueTHBIX 3314

Ha OIpe/IeJIeHUE JOIH BBIX0/1a MTPOTYKTa
PEaKIuu OT TEOPETHYECKH BO3MOKHOTO

Hroro no pazgeny

12

Pa3znen 5. BbicokOMOJIEKYJJISIPHBIE COeTUHECHUSA

5.1

BBICOKOMOHGKYH}IPHBIG
COCAMHCHUA

6

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEPU3ALIUU, CPETHSS
MoJieKyJsipHast Mmacca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHECHUHN — MOJIMMEpU3aLUS

Y TIOJIMKOH/ICHCAIHSI.

[Tonumepnsie matepuaisl. [Limactmaccsl
(MOJMMATUIIEH, TOJIUIPOIUIIEH,
MOJIMBUHUIIXJIOPU], TTOJIUCTUPOII,
MOJIMMETUIIMETAKPUIIAT, TOJIMKApOOHATHI,
nonudTHICHTepedTanaT). Y Tuian3amms

U iepepadoTKa IJIaCTHKA.

DJIacTOMEPBI: HATYPAJIbHBIN,

Bnagers n3ydyaeMbIMU XUMUYECKUMHU
MOHATUSAMU: PACKPBIBATh CMBICII
M3Y4aeMbIX OHATUN U IPUMEHSTh
9THU NOHATUS MPU ONMCAHUH COCTABA
Y CTPOECHUS BBICOKOMOJIEKYJIISIPHBIX
OpraHUYECKUX BEIIECTB,

TUTs1 OOBSCHEHUSI OT/IETLHBIX (PAKTOB
Y SIBJICHUU.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY U1l COCTABJIEHHUS
CTPYKTYPHBIX (hOpMYJI BELIECTB
(MOHOMEPOB U MOJIUMEPOB)

Y YPaBHEHUU peaKkuui
NOJIMMEPU3AIUU

Y TIOJIMKOHICHCALWH.
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CUHTETHYECKHUE KayuyKH (0yTaJIueHOBBIH,
XJIOPOTIPEHOBBIN, N30TTPEHOBBIH)

Y CUJIIMKOHBI. Pe3nHa.

Bonoxkna: HatypaibHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH | JIaBCaH).
JKCcrepuMeHTATbHbIE MeTOIbI
U3y4YeHMs BellleCTB U MX NpeBpalleHuii:
e JleMOHCTpanuu:

— O3HAKOMIJIEHHE C 00pa3lamMu
IPUPOJIHBIX U HICKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAacC, Kay4yyKoB.

o [IpakTuueckue pabOTHI:

Ne 8. Penrenue skcriepuMeHTaIbHbBIX
3aaa4 no teme «Pacno3HaBanue
IJ1aCTMACC U BOJIOKOH»

OnuceBaTh COCTAB, CTPOCHHUE,
OCHOBHbBIE CBOMCTBA U TPUMEHEHUE
Kay4yKoB, HauOoiee
pacnpoCTpaHEHHBIX BUJIOB IJIACTMACC
Y BOJIOKOH.

Hcnonb3oBaTh 0011I€HAYYHbBIE
METO/IbI TO3HAHUS

IIPU CAMOCTOSITEIbHOM
TUTAHWPOBAHUH, TPOBEICHUH

Y ONMCAaHUHN XUMHUIECKOTO
IKCHEPUMEHTA (JJa00paTOpHbIE
OTIBITHI ¥ TPAKTHYECKHE paOOThI)

Hroro 1o pazaeny 6
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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11 KJIACC

No
/i

Haumenosanue
pa3ziesioB U TeM
y4eOHOro mpeMeTa

KomnnuectBo
YacoB

IIporpammHoOe conepxanue

OcCHOBHBIC BUBI ICATCITLHOCTH
oOy4Jaronuxcs

Pa3nen 1. TeopeTuueckue ocH

OBbI XUMHUH

11

Ctpoenue aroma.
[Tepnoanueckuii 3aKOH
u [lepuoguueckas
CHUCTEMa XUMHYECKUX
3JIEMEHTOB

J.. Menneneena

9

AtoM. CocTaB aTOMHBIX SIJIED.
XHUMHUYECKUM d1eMeHT. M30TOIbI.
CtpoeHue 2IeKTPOHHBIX 000JI0UeK
aTOMOB. DHEPreTUYECKUE YPOBHU

U MTOIypOBHU. ATOMHBIE OpOUTAIIH.
Knaccuduxanus XuMU4eCKUX 3JIEMEHTOB
(s-, p-, d-, f-omementni). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OPOUTAJISIM.
DIEeKTPOHHBIE KOH(PUTYpAIITH aTOMOB
aneMeHTOB | — IV nepnoaoB B OCHOBHOM
1 BO30YXKJIEHHOM COCTOSTHUU,
AIIEKTPOHHBIC KOH(MUTYpaIlii HOHOB.
DNEeKTPOOTPULIATETBHOCTD.
[lepnoanueckuii 3akoH U [lepuoanyeckas
CHCTEMa XMMHUYECKHX DJIEMEHTOB

J.1. Menneneea. CBs3b
[Teprnoamyeckoro 3akoHa

u [ lepruoanyeckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpHUEN
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MCHEHHS CBOMCTB XUMHYECKHUX

PaCKpBIBaTB CMBICJT U3YYACMbIX

MMOHSATUM (BBII[GJ'IHTB X XapPaAKTCPHBIC
HpI/ISHaKI/I) N IIPUMCHSATD 3TU ITOHATHUA

MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, JJI1 O0BICHEHHUS
OTJICTIbHBIX (DaKTOB U SIBICHUM.

PaCKpLIBaTL CMBICJI IICPHUOAHUYICCKOT'O

3akoHa /I. 1. Menaeneena

U IEMOHCTPUPOBATH €0
CUCTEMATU3UPYIOIIYIO,
OOBSCHUTEIILHYIO

Y IPOTHOCTUYECKYIO (DYHKITUH.
XapakTepu30oBaTh AJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM
Y BO30YKJIEHHOM COCTOSTHUH) U
MOHOB XUMHUYECKHUX 3JIEMEHTOB

1 — 4 nepro10B U UX BaJICHTHBIC
BO3MOKHOCTH, UCTIOJIb3YSI IIOHATUS
S-, p-, d-37eKTpOHHBIC OPOUTAIIH,
HSHEPTreTUYECKUE YPOBHHU.
OOBACHITH 3aKOHOMEPHOCTH
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AJIEMEHTOB U 00pa3yeMbIX UMHU TPOCTHIX
Y CIIOKHBIX BEILIECTB 10 rpynIam

Y iepuoaaM. 3HaYEHUE EPUOJUIECKOTO
3akoHa JI.1. Menneneena.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHsI BEelIECTB U UX MPeBpPallleHHii:
e JleMOHCTpanuu:

— Buabl Tabnun «Ilepuoanueckas
CHCTEMa XMMHUYECKHUX DJIEMECHTOB

J.. MenneneeBay

W3MEHEHMS CBOMCTB XUMUUYECKUX
3JIEMEHTOB Y UX COCTUHEHUU

0 TIEpUOJIaM U TpyInam
ITeprnoarueckon CUCTEMBI

. . MenneneeBa

1.2

CrtpoeHnue BemecTsa.
MHoroobpasue
BEIIIECTB

11

XuMuueckas cBsI3b. BHJIBI XUMHYECKOM
CBSI3U: KOBaJICHTHAsI, MOHHAs,
MeTajutndeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOMN CBSI3U:
0OMEHHBIN ¥ JOHOPHO-AKIIEITOPHBIH.
DHeprus v JjavHa cBs3u. [1oasspHOCTS,
HAIPaBJICHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOU CBsI3U. KpaTHbIe CBSI3H.
Bogopoanas cBsizb. MeXMOIEKYISIPHBIC
B3aUMO/JICHCTBUS.

BaneHTHOCTB 1 BaJleHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOMN CTPYKTYPHI
MOJIEKYJI C KX T€OMETPUYECKUM
CTpOEHHEM (Ha MPUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).
[IpencraBieHne 0 KOMILUIEKCHBIX
COCIUHEHUX.

PackpriBaTh CMBICT U3y4aeMBIX
MOHATUHN (BBIAEIATH UX XapaKTEPHbIE
MIPU3HAKN ) U IPUMEHSTH 3TH MOHITUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, AJI1 OObSICHEHUS
OTJENbHBIX (PAKTOB U SBIICHUM.
OnpenensiTe BUABI XUMHUUECKON
CBSI3U (KOBAJICHTHOM, MIOHHOM,
METaJIMYECKOM, BOJOPOIHOMN)

B COCJIMHEHHUSIX, TUII
KPHUCTAJUIMYECKOUN PELIETKN
KOHKPETHOT'O BEIECTBA.

OOBACHATH MEXaHU3M 00PA30BAHUS
KOBAQJICHTHOM CBSI3U (OOMEHHBIH

Y JIOHOPHO-AKIIENTOPHBIN).
OrnpenensiTe BAJICHTHOCTh U CTENIEHb
OKHUCJICHUS XUMHYECKUX AJIEMEHTOB
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CocTaB KOMIIJIEKCHOTO HOHA:
KOMILIEKCOOOPa30BaTeNb, TUTAH/IbI.
KoopaunannonHnoe yucno.
HomeHnknaTypa KOMITJIEKCHBIX
COCIMHEHNM.

3HavYeHUE KOMILUIEKCHBIX COETUHECHUM.
[TonsiTve 0 KOOPAMHAIIMOHHON XUMUHU.
BemecTBa MOJIEKYyIIpHOTO

Y HEMOJICKYJISIPHOTO CTPOCHHUS.

Tunel KpUCTATUTMYECKUX PEIIETOK
(CTpYKTYyp) U CBOMCTBA BEUIECTB.
[TonsiTre O AUCTIEPCHBIX CUCTEMAX.
HctuHHBIE PACTBOPHI.
[IpencraBnenue

0 KOJUIOMJIHBIX pacTBOpax.

CriocoObl BbIpa)KeHHUsI KOHIIEHTPAIUU
pacTBOPOB: MaccoBasi JOJIsl BELIECTBA
B pacTBOpE, MOJIAPHAsI KOHLICHTPALIMSI.
HachbImieHHbIe 1 HEHACHIIIIEHHBIE
pPacTBOPBI, pACTBOPUMOCTb.
Kpucrammoruaparst.

Krnaccudukarus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEILECTB.
JKCNepUMeHTATbHbIE METOIbI

N3YYCHHUSA BCIIECCTB U UX npeBpameHI/Iﬁ:

e JlemoHCTpanuu:
— MOJIeJIA KPUCTAINTIMYECKUX PELIETOK.

B COCAMHCHUAX PA3JIMIHOIO COCTAaBaA.
OOBACHATH 3aBUCHUMOCTEL CBOMCTB
BEIIECTB OT BUJAa XMMHUYECKOM CBS3HU
H THUIIa KpHCT&J’IJ’IH‘I@CKOﬁ PEIICTKU.
HpOBOI[I/ITB BBIYUCIICHUA

C UCITIOJIB30BaAHUECM ITOHATH A
«MaccoBasd a0JIs1 BEIICCTBA

B paCTBOPC»
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e PacyeTHbIe 3a7a4u:

— C HCHOJIL30BaHUEM ITOHATUH
«MaccoBasi A0JIs1 PACTBOPEHHOTO
BEIIECTBA», «MOJISIPHAsA KOHLICHTALIUS)

1.3

XUMHUYECKUE pEAKIUU

19

Knaccuduxanys XuMu4ecKux peakium
B HEOPTaHUYECKOW U OPraHUYECKOMN
XUMUU. 3aKOH COXPAHEHUS MACChI
BEIIIECTB; 3aKOH COXPAHCHHUS U
MIpEeBpaIICHUs YHEPTUH TTPH XUMHUUECKUX
peakuusix. TernoBbie 3¢ HEeKThI
XUMHUYECKUX PEaKITUH.
TepmoxuMuyeckne ypaBHEHUSI.
CkopocTh XUMHUYECKOH peaklu, €€
3aBUCUMOCTH OT Pa3IHMYHBIX (PAKTOPOB.
['oMoreHHbIE ¥ TETEPOTEHHBIE PEAKIIUN.
Karanu3 u kaTtanu3atopsl.

OO6patumMbie 1 HEOOPATUMBIE PEAKITUH.
Xumunueckoe paBHoBecue. Koncranra
XUMHUYECKOTO PAaBHOBECHSI.

@DakTOpbl, BIUSIONINE HA MOJ0KEHUE
XUMHUYECKOT0 PABHOBECHS : TEMIIEpATYypa,
JABJICHUE W KOHIIEHTPAllMU BEIIECTB,
YYacTBYIOILIUX B PEAKIUU.

[Tpunumn Jle [latense.
DIEKTPONUTHYECKAS TUCCOLIUALIMSL.
CuiibHbIE U clTa0bIe JIEKTPOJIUTHI.
CreneHb TUCCOLMALINH.

PackpsiBaTh CMBICT U3y4aeMbIX
MOHSTUHN (BBIIESATH UX XapaKTEePHbIE
MIPU3HAKW ) U IPUMEHSTH 3TH MOHSITHUS
MIPU OMHMCAHUU COCTaBa U CTPOCHUSI
BEIIECTB, JJI1 O0BICHEHUS
OTJICNIbHBIX (DaKTOB U SIBJICHUM.
KnaccudunnpoBath XuMu4ecKue
peaKiyu Mo Ppa3InYHbIM TPU3HAKAM
(4uciy ¥ COCTaBy pearupyrommx
BEILIECTB, TETUIOBOMY (D eKTy
peakiuy, U3BMEHEHHUIO CTeNeHeN
OKHCJICHHSI DJIEMEHTOB,
00paTUMOCTH, YJaCTHIO
KaTajau3zaTopa u T.11.);
CaMOCTOSTENIbHO BEIOMPATH
OCHOBaHUS U KPUTEPUH

JUTSI KITacCU(UKAITIN XUMUYECKUX
peaKuui.

OOBACHITH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PeaKInii

C YYETOM UX SHEPreTHUECKUX
XapaKTEPUCTUK, XapaKTep U3MEHEHUS
CKOPOCTH XMMHYECKON PEaKIINU
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Cpena BOJIHBIX pacTBOPOB: KHCJIOTHAS,
HEWUTpaJIbHAas, LIEJIOYHAs.
Bonopoanslii mokasarens (PH) pactBopa.
I'moponus comneii. Peakiiun mOHHOTO
oOmMeHa.
OKHUCIUTETBHO-BOCCTAHOBUTEIbHBIC
peaKuu.

CrerneHb OKUCIICHUS.

OKuCIUTENh U BOCCTAHOBUTE]I.
[Ipoueccsl okuCIEHUS

1 BOCCTAHOBJICHHUS.

Baxnenmue okucauTenu

Y BOCCTaHOBUTEH.

Merton aeKTpoHHOTo OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIaBOB
BEILIECTB.

JKCIepUMEHTAIbHbIE METOAbI
U3y4eHMsl BelECTB U UX MpeBpallleHHii:
e JleMOHCTpanuu:

— Ppa3JIOKEHUE MEPOKCHAA BOJIOPOIA
B IPUCYTCTBUM KaTaau3aTopa.

¢ JlaGopaTopHBIE OTIBITHI:

— MPOBEAECHUE PEAKIIUA HOHHOTO
oOMeHa;

— ompeaeseHue cpeabl paCTBOPOB
BEIIECTB C TOMOIIBIO YHUBEPCATBHOTO
WHJIUKATOpA.

B 3aBUCHUMOCTH OT Pa3JIM4YHbIX
(baKToOpoB, a TAKXKE XapaKTep
CMEILICHUS XUMUYECKOTO PABHOBECHUS
IO/ BIUSIHUEM BHEITHUX
BO3JICUCTBUI (TPUHIINI

Jle IllaTenne).

PackpbIBaTh CYIIHOCT:
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii TOCPECTBOM COCTABICHUS
AIIEKTPOHHOTO OanaHca ATUX
peaKIuii; peakiuii HOHHOTO OOMEHa
MyTEM COCTABJICHUS UX MOJHBIX

Y COKpAIllCHHBIX MOHHBIX YPABHEHUI;
pEaKLMU TUAPOIIN3a, pEaKIUN
KOMILJIEKCOOOpa30BaHUS

(Ha MpUMeEpE TUIPOKCOKOMILIEKCOB
[IUHKA U QJTIOMUHUA).

[IpoBOIUTH M ONIUCHIBATH
XUMHUYECKHHN SKCIIEPUMEHT:
ONPEIECIICHUE CPEIBI BOJTHBIX
PacTBOPOB BEILIECTB; MPOBECHUE
peaKIuii HOHHOTO 0OMEHa; U3yUYEHUE
BIIMSTHHS PA3IUIHBIX (PaKTOPOB

Ha CKOPOCTb PEAKINH 1 TTOJIOKECHUE
XUMHUYECKOTO PABHOBECHS.
CrnenoBaTh MpaBUJiaM MOJIb30BAHUS
XUMHUYECKOU MOCY0H
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e [IpakTrueckue pabOThI:

Ne 1. BnusiHue paznnyHbIX

(hakTOpOB Ha CKOPOCTH XUMHUYECKOMN
peakuuu;

Ne 2. Bnusinue paznuyHbIX

(aKkTOpOB Ha MOJTOKEHUE XUMUUYECKOTO
paBHOBECHS;

Ne 3. XumMnueckue peakuuu

B pacTBOpaXx AJIEKTPOIHUTOB.

e PacuyeTHbIC 3a7a4U:

— pacueThl MacChl BEIIECTBA

Wi 00beMa ra3oB 10 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

WK 00bEMY OJTHOTO

U3 YYaCTBYIOIINX B PEAKIINH
BEIIIECTB;

— BBIUKCIIEHUE MAaCCOBOM J0JIH

Y MOJISIPHOM KOHIICHTPAIIMU BEIIECTBA
B PAcTBOPE;

— BBIUKCIICHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakLny, eCIU OJHO U3 BEUIECTB JJaHO
B BH/JIE PAaCTBOpA C ONPEECICHHON
MAacCCOBOM J0JIEW PACTBOPEHHOI'O
BELIECTBA

1 1a00paTOpHBIM 000PYAOBaHUEM.
IIpencraBnaTs pe3yiabTaThl
XUMHYECKOTO 3KCIIEPUMEHTA

B (popMe 3aIncu ypaBHEHU
COOTBETCTBYIOIIUX pEaKLUn

U JIeTIaTh BHIBOJIbI HA MX OCHOBE.
[TpoBOIUTE BBIYMCIEHUS

C UCTIOJIb30BAaHUEM TTOHSTHS
«MaccoBast 10J1s BEILlECTBa

B paCTBOPEY, a TAKXKE MO YPABHEHUSIM
XUMHYECKUX PEAKIINi, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI

Hroro no pazpeny

39
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Pa3nen 2. Heoprannueckasi Xumus

2.1 | Hemerasuibl

31

[Tonmoxxenne HemeTaIuIoB

B [leproanyeckon CUCTEME XUMUUECKUX
aneMmeHToB J[.J1. MeHnneneeBa

1 OCOOCHHOCTU CTPOEHUS UX aTOMOB.
@u3NYECKUEe CBOMCTBA HEMETAIIIOB.
ANoTponus HEeMETAJJIOB (Ha puMepe

KHUCIIOpOJia, cepbl, hocdopa u yrieposa).

Bonopon. [Monyuenue, puznueckue

U XUMUYECKHE CBOMCTBA (peaKIuu

C METaJUIaM1 U HeMeTaJIaMu,
BOCCTaHOBJICHHE OKCHUJIOB U COJICH ).
I'mppunasl. TONIMBHBIE AJIEMEHTHI.
["amorensl. Haxoxnenue B mpupoje,
CIocoObI TToTyueHus GU3NIeCKre

1 XMMHYECKHE CBOMCTBA.
["amorenoBogopoasl. Baxueimue
KHUCJIOPOJICOICPKAILIUE COSTUHEHUS
rajoreHoB. JlabopaTtopHsbie

Y IPOMBIIIICHHBIEC CITIOCOOBI IMMOJTYICHHS
rajoreHoB. [I[pumMeHeHne rajoreHoB

1 UX COCMHCHUM.

Kucnopon, o3o0H. JIabopatopHbie

Y TIPOMBIIIIJICHHBIE CITOCOOBI MTOTyYCHHS
kuciaopona. Duznyeckue 1 XUMUYECKHUE
CBOMCTBA KHCJIOPOJIa U 030HA; UX
npuMmeHeHne. OKCHUIbI U IEPOKCHUIBI.

PackpriBaTh CMBICIT U3y4aeMBbIX
MOHSATUHN (BBIIETSATh UX XapaKTEPHbIE
MIPU3HAKW ) U IPUMEHSTH ITH MOHSITUS
MIPU OMKMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JJI O0OBICHEHHS
OTJICNIbHBIX (DaKTOB U SIBJICHUM.
OOBSACHATH 001ITE 3aKOHOMEPHOCTU
B U3MEHEHHUH CBOMCTB HEMETAJLIOB U
WX COCIMHCHUH C yU€TOM CTPOCHUS
HMX aTOMOB H ITOJIOJKEHHUS

B [lepnoanueckoii cucreme
XHUMHWYECKUX DJIEMECHTOB

. Y. Menneneena.
Xapaktepu3oBaTh (ONUCHIBATH)
0011e XUMAYECKHUE CBOUCTBA
HEMETAJJIOB, MX Ba)KHEHIIINX
COCJIMHEHUH, IMOITBEPK A 3TO
ONHMCaHME MPUMEPAMU YPaBHEHU
COOTBETCTBYIOIMNX XUMUUYECKUX
peaKuui.

CocTaBiaTh ypaBHEHUS
OKHMCJINTEIIBHO-BOCCTAHOBUTEIILHBIX
peaKkiuil 1 peakiuii HOHHOro 0OMeHa
Y PacKphIBaTh UX CYIIIHOCTh

C TIOMOIIILIO JIEKTPOHHOTO OajaHca
Y HOHHBIX YPABHCHUM.

52




Cepa. Haxoxienue B mpupo/ie, CiocoObl
noJIy4eHus1, Pu3nueckue 1 XuMUYECKUe
cBoiicTBa. CepoBOAOpO, CYyIb(PUIBL.
Oxcupsl cepi(IV) u (V). Ceprucras

U CepHasl KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB CEPHON KUCIIOTHI.
[IpuMeHeHue cepol U €€ COeTMHEHUH.
Azot. HaxoxieHue B mpupo/ie, Criocoobl
noJIy4eHus1, Pu3nueckue 1 XuMUIECKUe
cBoiicTBa. AMMHaK, HUTPUIbl. OKCHUIbI
a30Ta. A30THCTast M a30THASA KUCJIOTBI

1 ux coian. OcoOeHHOCTH CBOMCTB
a30THOM KUCIOTHI. [I[puMeHeHue a3oTa

U €70 COeMHEHUN. A30THBIC YIOOPEHUSI.

docdop. Haxoxaenue B npupose,
CIIOCOOBI TTOTyYeHUs, PU3NIECKUC

U XuMudeckue cBoiictBa. Dochuan

u dhocdun. Oxcunpl pocdopa,
oprodochopHas KUCIOTa U €€ COJIH.
[Tpumenenue docdopa u ero
coenunennii. Dochopubie ynoOpeHus.
Yraepoa. Haxoxaenue B ipupojie,
CIIOCOOBI MOTy4YeHUSs, GU3HIECKHE

U XUMUYeCKHe cBoicTBa. OKCHUIbI
yraepoaa(Il) u (IV), yronbHas kucnora
u ee conu. [Ipumenenue yrieponaa u ero
COEIMHEHMUIA.

XapakTepu3oBaTh BIUSHUE
HEMETAJUIOB U UX COCTMHEHUN

Ha YKUBbIE OPTaHU3MBbI; OITUCHIBATH
MIPUMEHEHHE B PA3ITUYHBIX 00IaCTAX
MPaKTUYECKOM JeATETbHOCTH
YeJI0BEeKa.

[ToaTBepkAaTh CyIIECTBOBAHKE
T€HETUYECKON CBI3U MEXKITY
HEOPTraHMYECKUMHU BEIIECTBAMMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
peaKuui.

[IpoBOAUTH peakuuy,
MOATBEPKAAIOIINE KAYECTBEHHBIM
COCTaB BEILIECTB; PacCliO3HABAThH
OTBITHBIM ITyTEM aHHOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax.

HaGmronats u onuckeiBaTh
JIEMOHCTPALMOHHBIN 3KCIIEPUMEHT;
CaMOCTOSITEIbHO TUIAaHUPOBAT,
MPOBOJIUTH U OMKCHIBATH
XUMUYECKUHN HKCTIEPUMEHT
(J1abopaTOpHbIE ONBITHI U
MpaKTHYecKue paboThI);
MPEACTaBISATh PE3yJIbTAThI
XUMHUYECKOT0 KCIIEPUMEHTA
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Kpemunii. Haxoxaenue B npupoe,
CHOCOOBI MOTyYeHUs, (PU3HUUECKHUEe

U XUMHUYECKHE CBOMCTBA. OKCHUTT
kpemuusA(IV), kpemHueBas kucnora,
cuMkaThl. [IpuMeHeHue KpeMHHUS U ero
coenuHeHnit. CTeK0, ero nojxy4eHue,
BU/JIBI CTEKOJI.

JKCcrepuMeHTATbHbIE MeTOIbI

U3y4YeHMsI BeleCTB U UX MpeBpallieHHii:

e JleMOHCTpanuu:

— 00pa3ipl HEMETAIIIOB;

— TopeHue cepsl, pocdopa, Kenesa,
MarHusi B KUCIOPOJE.

e JlabopaTopHbI€ ONBITHI:

— KayeCTBEHHbBIE PEAKIUU

HAa HEOPraHWYECKHUE UOHBI M KATHOH
BOJIOPO/IA;

— TIOJTyYeHHEe U COOMpaHHe ra3oB.

o [IpakTrueckue pabOTHI:

Ne 4. Pemenue skciepuMeHTaTbHBIX
3aa4 o TeMe «l amoreHsy;

Ne 5. Pemienue skcriepruMeHTaIbHbIX
3amad o Teme «Cepa u ee COSTMHECHHU.
Ne 6. Permenue axcriepuMeHTaTBHBIX
3a/a4 1o Teme «A30T u Gocdop 1 ux
COCITMHEHUS.

B (hopMe 3amKcH ypaBHEHUI
COOTBETCTBYIOLIMX PEaKUUU U JeNaTh
BBIBOJIbI HA UX OCHOBE.

CnenoBath npaBUiIaM MOJIb30BaHUS
XUMHYECKOU IOCYI0U U
J1a00paTOPHBIM 000PYI0BAHUEM.
[TpoBOIUTE BHIYUCICHUS

M0 YPAaBHEHUSAM XUMHUYECKUX
peaKuui.

CamocCTOATENBbHO MJIAHUPOBATH

U OCYIIECTBIISITH CBOIO
NO3HABATEJIbHYIO AESITEIbHOCTD;
IPUHUMATh aKTUBHOE Y4acTHE

B IPYIIIOBON y4eOHOH €ATEIbHOCTH
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—PacueTHble 3a1aun:

BBIYHCJICHUE MACChI BEIIIECTBA

Wi 00beMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE

WM 00BEMY OJHOTO U3 YYACTBYIOIINX
B PEaKIIMU BEIIECTB;

— BBIYMCIICHHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MIPOTYKTOB
pEeaKIu, €CJIM OJTHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYMCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKIuu, €CJIM OJJHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C ONPEAECICHHOM
MAacCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA;

— BBIYUCJIEHUE BBIXO/a IPOIYKTa
pEeaKIuu OT TEOPETUUYECKHU BO3MOKHOTO

2.2

MeTtasnbl

23

[Tonoxenune merainos B [lepuoanueckon
CHUCTEME XUMHYECKUX AIIEMEHTOB.
Oc00EHHOCTH CTPOCHHUSI DIIEKTPOHHBIX
000JI09eK aTOMOB METAJIJIOB.

OO6mue pu3nyecKre CBONCTBA METAIIOB.
[IpumMeHeHne MeTauioB B ObITY, IPUPOJIE
u TexHuke. CriiaBbl METaJIOB.
DIIEKTPOXUMUYECKHUM Psi HATPSIAKECHUM
MeTtasuioB. OO1IKe crnocoObl MONTyYeHUs

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATHUH (BBIJCTATH UX XapaKTEPHBIC
MIPU3HAKH ) U TIPUMEHSTh 3TH MOHATHS
MIpY OMHUCAHUHU COCTaBa U CTPOCHUS
HEOPraHUYECKHX BEIECTB,

JI71s1 OOBSICHEHHS OT/ICJIbHBIX (PaKTOB
U SIBJICHUM.

OOBSCHATH O01IME 3aKOHOMEPHOCTH
B I3MCHCHHUHU CBOMCTB 3JICMECHTOB —
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METAJUIOB: THAPOMETAIUTYPIHs,

OUPOMETAILTYPIHsl, STEKTPOMETAILITYPIHUSL.

[ToHsATHE O KOPPO3UU METAIIOB.
Cnoco0bI 3alUTH OT KOPPO3HH.
OO6mu1as XxapakTepuCcTHKa METAJIIOB

| A-rpynmsl [lepuogudeckoii CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. HaTpui

U KaJIuii: mojiyueHue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, TPUMEHCHHE
MIPOCTHIX BEIIECTB U UX COSTUHECHUM.
OO6m1as xapakTepucTUKa METaJIJIOB

Il A-rpynimet [lepronnyueckoit cucteMbl
XUMHUYECKHUX JIEMEHTOB. Maruuii

U KaJbIUi: OJy4eHue, pu3nyeckue
U XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUH.
JKecTkocTh BOIBI M CLIOCOOBI €€
yCTpaHEHUSI.

AIOMUHUIN: TOTy4YeHne, GU3nIecKue
U XUMUYECKHE CBOMCTBA, MPUMEHEHNUE
IIPOCTOrO BEILIECTBA U €70 COEUHEHHUIA.
AmdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCHUA ATIOMUHUS,
TUAPOKCOKOMIUIIEKCHI ATTFOMUHUS.
OO6murast xapaKTepUCTHKA METAILTIOB
no6ouHbIx noarpym (b-rpymnm)
[Tepuoguyeckoi CUCTEMbl XUMHUECKUX

METAJUIOB U UX COCTMHEHUH C YUYETOM
CTPOCHUA UX ATOMOB U MOJIOKEHHUS
B [lepuoguueckont cucreme
XUMUYECKUX PJIEMEHTOB

. Y. Menneneena.
XapakTepu3oBaTh (OMUCHIBATH)
o0I1Iue XUMHUYECKHE CBOMCTBA
METaJJI0B, MX BaXKHEHIIINX
COCJIMHEHUH, MTOJATBEPKIasi ITO
OMMCaHHUE MPUMEPAMU YPABHEHU
COOTBETCTBYIOIINX XUMUUYECKUX
peakuii; TIPUMEHEHHUE METAJLJIOB

B Pa3JIMYHbIX 00JIacTAX
MPAKTUYECKOMN AEeSATENbHOCTH
YeJI0BEKA, a TAK)KE UCIIOIb30BaHUE
WX JIJI CO3/1aHUsl COBPEMEHHBIX
MaTEPHUAJIOB U TEXHOJIOTHUH.
OnuceIBaTh CIOCOOBI 3aITUTHI
METAJUIOB OT KOPPO3UHU.
PackpeiBaTh CyIIHOCTH
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peaKnii TOCPEACTBOM COCTABIICHHUS
AIIEKTPOHHOr0 OanaHca ITUX
peaKuui.

[IpoBOIUTH peakuyy,
MTOATBEPIKIAIOIINE XapaKTEPHbIE
CBOWCTBA U3y4a€MbIX BEIIECTB,
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3JIEMEHTOB.

du3nYeCKUe 1 XUMUYECKHE CBOMCTBA
XpoMma u ero coequHeHu. OKCcHuabl

u ruapokcuasl xpoma(ll), (1) u (V1).
XpoMaTel U AUXPOMAThI, UX
OKHCJIMTEJILHBIC CBOMCTRBA.
[Tomy4yeHue u npuMEHEHUE XpOMa.
du3nYeCKUe 1 XMMHUYECKHUE CBOMCTBA
MapraHia u €ro COCANHECHUN.

OcHoBHbIe coequnenust maprania (I1),
IV), (VD) u (VII).

HepMaHraHaT KaJius, €ro OKUCINUTCIIBHBIC

CBOMCTBA.

dusnyecKre U XMMUYECKHUE CBOWCTBA
xKenesa u ero coeuHeHuit. OKCUpl,
rugpokcuabl u conu xeneza(ll) u (11).
[Mony4yeHue U MpUMEHEHHE JKee3a

U €r0 CIUIABOB.

Menp: nonydenue, GU3HUECKUE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE

IIPOCTOIo BCUICCTBA U €TI0 COCIUHCHUMN.

[{unuk: mony4enue, pusndeckue
¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE

IMPpOCTOro BC€UICCTBA U €TI0 COCIUHCHUM.

AmdoTepHbIe CBOMCTBA OKCHA
Y THJIPOKCHUIA TIMHKA,
TUIPOKCOKOMITIICKCHI ITUHKA.

pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJJIOB, IPUCYTCTBYIOIINE

B BOJHBIX PacTBOpax.

[TpoBOIUTE M ONMKCHIBATH
XUMHYECKUI SKCTIEPUMEHT
(J1abopaTopHBIE ONBITHI U
MpaKTUYCCKUE PabOThI);
MIPEJICTABIISATH PE3YIIbTAThI
XHUMHYECKOTO IKCITIEPUMEHTA

B (hopme 3amrcu ypaBHCHHM
COOTBETCTBYIOLIUX PEAKIINN U JCIaTh
BBIBOJIBI HA UX OCHOBE.

CrnenoBath MpaBUJIaM MOJIb30BaHUS
XUMHUYECKOU MOCYA0H

1 J1abOpaTOPHBIM 000PYTIOBAHUEM.
[TpoBOIUTE BHIYUCTCHHUS

M0 YPABHEHUAM XUMHYECKUX
pEaKIuu.

CaMOCTOSITENTbHO TUTAHUPOBATH

U OCYIIECTBIISITH CBOIO
MO3HABATEIBHYIO JIEATEIHHOCTD;
NPUHUMATh AKTUBHOE y4acTHe

B ITPyNIIOBOM y4eOHOMU JAeATEIbHOCTH

57



JKCHepUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NpeBpalleHMii:
e JleMOHCTpanuu:

— KoJuleKIus «MeTaJlTbl ¥ CTUIaBbI»;

— B3aMMOJICMCTBUE IIEJIIOYHBIX

U I€JI0YHO3EMEITbHBIX METAJLJIOB C BOJIOM
(BO3MOYKHO UCITOJIb30BaHUE
BUJIEOMATEPHUAJIOB).

e JIaGopaTopHBIE OIBITHI:

— B3aUMOJICHCTBHUE MIETOYHBIX

U IIEJI0YHO3EMEITbHBIX METAJIIOB C BOJIOM
(BO3MOYKHO UCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB);

— B3aMMOJEHCTBUE THAPOKCHJIOB
AJTIOMHMHMS U LIUHKA C pacTBOpaMu
KHUCJIOT U IIEJIOYeH;

— KA4ECTBEHHBIE PEAKI[UH HA KATUOHBI
METaJIOB.

o [IpakTrueckue pabOTHI:

Ne 7. PerieHue skcriepuMeHTaIbHBIX
3a1a4 1o TeMe «MeTasuibl rI1aBHbIX
HNOATPYIII;

Ne 8. Pemienne sxcnepuMeHTaIbHbBIX
3a1a4 1no teMe «MeTtasibl MOOOUYHBIX
HOATPYIIID.

e PacueTrHble 3a1a4u:
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— BBIUMCIICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
PEaKLNH, €CIU OJTHO U3 BEUIECTB JIAHO
B BUJIE paCTBOpA C ONPEAECIECHHON
MacCOBOM J0JIEH PACTBOPEHHOTO
BEILIECTBA, WJIM UMEECT NMPUMECH;

— BBIYMCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
PEaKINU, €CJIU OJTHO U3 BEUIECTB JIAHO
B BUJIE€ PACTBOpA C OMPEACICHHON
MAaCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA;

— BBIUMCJICHUE BBIXOJIa MPOIYKTa
PEAKIHUH OT TEOPETUUYECKH BO3MOKHOTO

Utoro no pazneny

Pa3nen 3. Xumud ¥ ;Ku3Hb

3.1

MeTtoabsl HO3HAHUSI
B XUMUH.
XUMUS U )KU3HD

Ponb xumuu B obecnieueHnn
YCTOMYMBOI'O Pa3BUTHS YEIOBEUECTBA.
[IoHATHE O HAYyYHBIX METOAAX ITO3HAHHUS

N MCTOJOJIOTHMHU HAYYHOI'O UCCIICTOBAHUA].

HaydHble TpUHIHIBI OpraHU3auN
XUMHYECKOTO TIPOU3BOICTBA.
[TpoMbITIIIEHHBIE CTIOCOOBI TTOTYYEHUS
BRXHEUTIINX BEIIECTB (HA IPUMEPE
MIPOM3BOJICTBA AMMHAKa, CEPHON
KHUCIIOTHI, MeTaHoJa). [[pombIiuIeHHBIE
CrocoObl OJIyYEHUsI METAJJIOB

PackpsIiBaTh posIb XUMHUU B PEIICHUN
DHEPTETHYECKUX, CHIPhEBBIX

1 DKOJIOTHYECKHUX MPOoOIeM
YeJIOBEYECTBA, OMMCHIBATH OCHOBHBIC
HaIlpaBJICHUs Pa3BUTHS XUMUICCKOU
HAayKH M TEXHOJIOTHH.

[TpumeHnsTh paBuiia 0€300acCHOTO
oOpallleHus ¢ BeleCTBAMH,
HCITOIb3YEMBIMH B TIOBCETHEBHOM
JKU3HH; a TaK)Ke IpaBuiIa
0€30MacHOro MOBEICHUSI B LIETISX
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Y CIUIaBOB. XMMHUYECKOE 3arpsI3HECHUE
OKPYKaIOIIEN CPEBI U €T0 MOCIEICTBUA.
Ponp xumuu B obecrieueHrn
SHEPreTUYECKOM 0€30MacHOCTH.

XUMUs U 310pOBbE YEJIOBEKA.
JlekapcTBeHHbIe cpenctna. [IpaBumna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB. Posib XuMuu B pa3BUTUU
MEIUIIUHBI.

Xumust nuid. OCHOBHbIE KOMITIOHEHTBI
mu. [Tumessie nodaBku. Pois xumuu
B 00€CIIeYeHNH MUIEeBOM 0€30MacHOCTH.
KocmeTrnueckue u mapgromepHbie
cpencrtpa. beitoBas xumus. [IpaBuia
0€301acHOr0 UCII0JIb30BaHMSI ITPENapaToB
OBITOBOM XUMHWH B IOBCEIHEBHON KU3HU.
XUMHS B CTPOUTENBCTBE. BaxkHenme
CTPOUTEJIbHbIC MaTEpUaJIbl (IIEMEHT,
6eToH). [Ipon3BOJICTBO CTPOUTEIBHBIX
MaTEPHUAJIOB.

XUMHS B CEIIBCKOM XO3SIMCTBE.
Oprannyeckue 1 MUHEpaJIbHBIC
yI0OpeHUsI.

Heoprannueckue marepuansl
(KOHCTPYKITMOHHBIC MaTepHabl, KPACKH,
CTEKJIO, KepaMmuKa). Martepualsl

JUTA 3JICKTPOHUKHU. HaHOTEXHOI0r MM

cOepexeHus 370pOBbs

Y OKPYKarOUIEW IPUPOTHON CPEIbL;
MMOHUMATh OMACHOCTh BO3JEHUCTBUS
Ha )KMBBIE OPTraHU3Mbl ONPEAECIEHHBIX
BEIIECTB, CMbICT Mokazartess [TJIK,
MOSICHATH Ha IPUMEpPax CoCOObI
YMEHBIIEHUS U MIPEIOTBPAILICHUS UX
BPEIHOT'O BO3/ICHUCTBUS.
AHaM3UPOBATh U KPUTUUECKU
OIICHUBATh MH(OPMAIIHIO, CBSI3aHHYIO
C XMMUYECKUMHU TIPOLECCaMU U UX
BIIUSITHUEM Ha COCTOSIHUE
OKPYKAIOIIEH CPEIBI.

Hcnonp30BaTh NONTYYEHHBIE 3HAHUSA
U TIpejicTaBIeHus o cepax
JIESITEIIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMU TEXHOJIOTHUSIMHU,
KaK OCHOBY JIJI1 OPUECHTALIUU

B BBIOOpE CBOCH OymyIieit
npodeccuoHanbHOM AEeSITEIbHOCTH.
Hcnonp30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS 1T OO BSICHEHHUS
Y IPOTHO3UPOBAHUS SIBJIICHUM,
VMMEIOIINX €CTECTBEHHO-HAYYHYIO
MPUPOAY, NPOTHO3UPOBATb,
AHAIM3UPOBATh U OLICHUBATh

C TTO3ULINH 3KOJIOTHYECKOU
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0e30IacCHOCTH OCICICTBHS OBITOBOM
Y TIPOM3BOJICTBEHHOM JEATEIHBHOCTH
YeJI0BEKa, CBI3aHHOM

¢ mepepaboTKO BEIIECTB;
UCIIOJIb30BaTh TIOJyUYCHHBIE 3HAHUS
JUTSI TIPUHSTHUS TPAMOTHBIX PeIeHUH
po0JIEM B CUTYaIIUSX, CBI3aHHBIX

C XMMHUECH.

[TpryHUMATH y4acTHEe B 00CYXKIACHUH
npo0IeM XUMHUYECKOU

Y DKOJIOTHYECKOW HaIpPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MTO3UIIHIO
1o po0JeMe U npejjaraTh
BO3MOJKHBIC TTYTH €€ PelIeHuUs

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[IpenMer u 3HaUeHUE OPraHUYECKON XUMHH,
MIpe/ICTaBIeHNEe O MHOI000pa3uu
OPraHNYEeCKUX COCTMHEHUN

https://m.edsoo0.ru/48G4H34K4

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXHOCTH aTOMa yriepoJia

https://m.edsoo0.ru/ODI6T8LIR

XI/IMI/I‘-ICCKaSI CBsA3b B Opl"aHI/I‘-IeCKI/IX
coeMHEHUSX. MexaHn3Mbl 00pa30BaHUs
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBs3EH

https://m.edso0.ru/C42CCDY5S

Teopus cTpoeHHst OpraHU4YeCKUX
coequuenni A. M. bytineposa

https://m.edsoo.ru/MIAFQ4PQO

Bunel usomepun: cTpykrypHas,
MIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPraHMYeCKUX COCIUHEHUIM

https://m.edsoo.ru/GN3QZ8AHX

[IpencraBnenue o kaccuukanuu u
cucremarruyeckass Homenkiaarypa (IUPAC)
OpPraHU4eCKUX BEIICCTB

https://m.edsoo.ru/P6 AQNOU22

Knaccudukanus peaknuii B opraHu4ecKon
XUMHH

https://m.edsoo.ru/M5DJYMP9M

Cucremarusanusa 1 0000IeHHe 3HAHUH 110
TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUYECKUH psf, oO1Iast
(dopmynna, HOMEHKJIAaTypa U U30Mepus,
NIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

https://m.edsoo.ru/SHWFWZ174
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https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

https://m.edso00.ru/GV8LNQJ3X

11

Haxosxnenue ankanos B npupoje. CriocoOsl
IMOJIYYCHHA U NIPUMCHCHUC AJIKAHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[ukmoankanel: oomiast popmya,
HOMEHKJIATypa U U30Mepusi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U IPUMCHCHUC

https://m.edsoo0.ru/Q4B5900Q1A

13

Pemienne pacy€THBIX 3a/1a4 Ha ONIPEICIICHHE
MOJIEKYJIIPHON (DOPMYITBI OPraHUIECKOTO
BEIIIECTBA I10 MAaCCOBBIM 0JISIM aTOMOB
9JIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB.
Cucrtemaru3anusa 1 0000IeHe 3HAHUH 110
TeEME

https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTHUECKHH psJl, oOmas
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHasi ¥ IUC-TPAHC-U30MEPHUSI
aJIKCHOB

https://m.edsoo.ru/NCGOE2K0J

15

dusnyeckre U XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBA

https://m.edsoo.ru/6XZHRIRTW

16

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
QJIKCHOB

https://m.edsoo.ru/YSODCR6ZN

17

[IpakTnueckas paborta Ne 1 mo Teme
"[lonydenue >TUICHA U U3yYEHHE €T
CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenne pacu€THbIX 3324 Ha ONpeAeTICHIE
MOJIEKYISIpHOHM (hOpMYIIbI OPraHUYEeCKOTro
BellleCTBa

https://m.edsoo.ru/ XYWNMAYNA

19

AJKaJueHbl: CONpsDKEHHBIE,
U30JIMPOBaHHbIE, KyMYJINPOBaHHBIE.
Oco0eHHOCTHU 3IEKTPOHHOIO CTPOEHHUS

https://m.edsoo.ru/EKDS1U5UV
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https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
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XHMMHUYECKUE CBOMCTBA CONPSKEHHBIX

20 https://m.edsoo.ru/M356GLRBE
JTICHOB

21 Cnocobet nomysesms u npumerenHe https://m.eds00.ru/KT8M1N272
QJIKQJIMCHOB
AJIKUHBI: TOMOJIOTHYECKHIA Psifl, 00Ias

22 (opMY1a, HOMEHKIATYPA, SACKTPOHHOE H https://m.eds00.ru/N65WYKDI3
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT, — '
(uznueckue cBoicTBa

23 XUMHUYECKUE CBONCTBA aJTKUHOB https://m.edsoo.ru/MQ7A03SUC

24 KauecTBeHHBIE peakiMi Ha TPOMHYIO CBSI3b https://m.edsoo.ru/45UN142UY

25 Cr1oCco0EI nostyseHHA u NpHMEHEHMC https://m.edsoo.ru/SYL7VWAMA
QIKWHOB

26 Peerne SaNa: PActCTbl IO YPasHEHHIo https://m.edsoo.ru/Q7XMPZSRF
XHUMHYECKON PeaKInu

27 CucreMaruzanys 1 0000IeHrEe 3HAHNUI 110 https://m.eds0o.ru/L9DNOPINS
TeMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIas
¢dbopmyna, HOMEHKIIATypa. DJIEeKTPOHHOE U

28 MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII https://m.edsoo.ru/WNGDLBK5D
OCH30J1a ¥ TOJTy0JIa, UX (PU3UIECKUE
CBOICTBA

29 XHUMUUCCKHUE CBOHCTBA aPCHOB: PeakiliH https://m.edsoo.ru/FCNHX9WY1
3aMeleHus
XUMUYECKUE CBOMCTBA aPEHOB: PEAKIINH

30 MPUCOCTUHEHH S, OKMCIIECHUE TOMOJIOTOB https://m.edsoo.ru/CSBNGDUCS
OcH3071a

31 OCOOCHHOCTH XMMUUCCKHX CBOHCTB https://m.edsoo.ru/F2K2CB5PG
CTHpOJIa
Pemenne pacu€THbIX 33724 Ha ONpEICTICHHE

32 MOJIEKYJISIPHOM (POPMYJIIBI OPraHUYECKOTO https://m.edsoo.ru/QFKSRGCXW
BEIIECTBA

33 CniocoObl mosTyyeHHs U IPUMEHEHUE apeHOB https://m.edsoo.ru/2VKLXNJZ4
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https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4

34

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMU
KjlacCaMU yrijiicBoa4opoaoB

https://m.edsoo0.ru/AX70M5T7F

35

Pacuétel IO ypaBHEHUSM XUMHUYECKUX
peakuuii. Cucremaruzaius u 00001IeHNEe
3HAHUI 10 TEME

https://m.edso00.ru/9VBZTY4PI

36

[Tpupoausiii ra3. [lonytabie HeTIHBIC Ta3bI

https://m.edsoo.ru/CK1CUWWEN

37

KameHnHbIi1 yroJib v IpoIyKThI €10
nepepadoTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedts 1 ciocoOs1 €€ mepepaboTKu.
[TpumeHeHne MPOAYKTOB NEpepadoTKU
HedTH

https://m.edsoo.ru/ORE9Y2CYG

39

FeHeTI/I‘-IeCKaH CBA3b Me)K}Iy paSJ’II/I‘IHLIMI/I
KJIacCaMU YIJIEBOI0POJIOB

https://m.edsoo.ru/HQ22U8ZHE

40

["anorenonpon3BoAHbBIE YIIIEBOJOPOIOB:
ANIEKTPOHHOE CTPOEHUE; peaKLuu
3aMeEIIeHUs TaJoreHa

https://m.edso00.ru/XX94BSSGR

41

JeicTBue menoueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicTue
IHATAJ0reHAJKAaHOB C MAarHUEM U [IUHKOM

https://m.edsoo.ru/FF11CTQKA

42

CucreMaruzanys 1 0000I1IeHEe 3HAHUI 10
pazgeny "VYrieBoaoposr"

https://m.edsoo.ru/6 XBYFOLLD

43

KonTtponpHas padoTa o teme
"Yraesomopoab"

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHBIE 0JHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKUH psij1, oOmiast popmyna,
CTPOEHUE MOJIEKYI, U30MEpHS,
HOMEHKJIAaTypa, KiIaccuuKaus,
(uznueckue cBOcTBa

https://m.edsoo.ru/I9NSKPMLB

45

XHUMHYECKHE CBOMCTBA MMpEaACIIbHBIX
OJHOATOMHBIX CIIMPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CrniocoObl nosTyyeHHs U IpUMEHEHUe
OJIHOATOMHBIX CITUPTOB

https://m.edsoo.ru/N9HOJ3V12

65


https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
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[IpocTsie 3¢hupbl: HOMEHKIIATYpa U

47 n30Mepusi, 0COOCHHOCTH (PU3NIECKUX U https://m.edsoo.ru/UUYC7UU21
XUMHUYECKUX CBOMCTB
MHOT0aTOMHBIC CITUPTHI: ATUIICHTITUKOIb U

48 TJIALIEPUH, UX (PU3UIECKHE U XUMHYCCKUC https://m.edsoo.ru/KMYAEG5AX
CBOIiCTBa

49 (C110CO0kI Oy UCHHS H NPHMEHEHHE https://m.edsoo.ru/EU9L4B5H6
MHOTOATOMHBIX CITUPTOB

50 (DEHOI: CTPOCHHE MOJICKYIEL, BH3ITiCCKite https://m.eds00.ru/0117TP1EX
cBolicTBa. TOKCHUYHOCTH (heHOoIa

51 XuUMHYecKue CBOMCTBa (heHoa https://m.edsoo.ru/DRURODFRJ

52 C110c00k MOy deHHs H NPHMEREHHE https://m.edsoo.ru/60B9BOAKU
(dbenona
[Tpaktuueckas padota Ne 2. Permenue

53 SKCIEPUMEHTAIBHBIX 337a4 110 TEME https://m.edso0.ru/SHI9GNHMGK
"Cruptsl 1 heHoBI"

54 CucreMaruzanys 1 0000IIeHe 3HAHNUI 110 https://m.eds0o.ru/J7BOOOWB6
TEME
AJNBAETHUIIBI M KETOHBI: JIEKTPOHHOE

55 CTPOCHHE KapOOHHILHOI IPYIIIEL; https://m.edsoo.ru/DHUDYUVGN
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyia,
HM30MEpHsi © HOMEHKJIATypa

56 Anbvz[ermuﬂ H KETOHEL (DH3HIECKHe https://m.edsoo.ru/FTMHFTV8V
CBOMCTBA; pEAKIIMK PHCOCTUHEHUS

57 Peaxiumi OKMCIICHUS 1 Ka4CCTBEHHbIC https://m.edsoo.ru/MT7LK3HUT
peaKIMK aJIbJICTUIOB U KETOHOB

58 CriocoOblI MoJTy4eHus albIeTHI0B U KETOHOB https://m.edso0.ru/KOSEDOZNC
OAHOOCHOBHEBIE TMpe/ieNbHbIE KAPOOHOBBIE

59 KHCJIOThI, 0COOEHHOCTH CTPOEHUS HX https://m.edsoo.ru/3AG3MM12R
MOJIEKYIT

60 HisoMepua A HOMEHKIIATYpa Kap6OHOBHX https://m.edsoo.ru/88RK8HSL4

KHUCJIOT, UX (I)I/I3I/I‘ICCKI/IC CBOMCTBA
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https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
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https://m.edsoo.ru/J7BQQOWB6
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61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

https://m.edsoo.ru/FG799CL7C

62

OcoOeHHOCTH CBOMCTB MypaBbUHON
KUCIIOTBI. MHOr000Opasue KapOOHOBBIX
KUCIIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTU4eCcKNX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/PO7B20AZG

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

https://m.edsoo.ru/ASMOKWR52

65

CriocoObl MosTyueHus: U IpUMeHEeHue
KapOOHOBBIX KHUCJIOT

https://m.edsoo0.ru/ZY83U8721

66

CrnoxHbIe Y(OUPBI: TOMOJIOTHIECKUHN P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/4C5QIMALE

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢hupoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYJISIpHOM (hOpMYJIIbl OPraHUUEeCKOro
BEIECTBA

https://m.edso0.ru/K512Q00HVD

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kucinoThl. CioxHbIe d3PUpHI"

https://m.edso0.ru/OGEJG1Z6Q

70

XKuper: crpoeHue, pU3NIECKUe U
XUMHUYECKHE CBOMCTBA (TUAPOIIN3)

https://m.edsoo.ru/9SIVVGAD3

71

OCOoOGeHHOCTH CBOUCTB JKUPOB, COJIEPKAIINUX
OCTaTKH HEIPEIEIbHBIX JKUPHBIX KHCIIOT.
Kups! B npupose

https://m.edsoo.ru/HAIOMQY A6

72

Mb11a KaK COJIM BBICHINX Kap60HOBBIX

https://m.edsoo.ru/YPLLOQUE?7
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https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
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https://m.edsoo.ru/YPLL09UE7

KHCIOT, uX Mololee aeicreue. IloHsarue o
cuHTeTH4YeCKUuX Motomux cpeacreax (CMC)

73

['enernyeckas cBs3b YriIeBOJAOPOJOB U
KHUCIIOPOACOAEpKAILUX OPraHUYECKIX
BEIIECTB

https://m.edsoo.ru/A8FI5XVSU

74

Pacuérel 0 ypaBHEHUSAM XUMUYECKUX
peakuui

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremarusaius 1 00001IeHre 3HAHUHA 110
TEME

https://m.edsoo0.ru/S8WM8F7D7

76

OO6mrast XxapakTepUCTUKA YTJIEBOJIOB U
KJaccu(uKaIys yriaeBo10B (MOHO-, - U
MOJIMCAaXapH/Ibl)

https://m.edso00.ru/01RIX8HGR

77

Momnocaxapupl: pU3nIECKre CBOMCTBA U
HaxO0XIECHNUE B IIPUPOLIE

https://m.edsoo.ru/SDKMBGIF6

78

[IpumeHeHue ritoKo3bl, €€ 3HaUeHHE B
AKHU3HEIEATEIIbHOCTH OpraHu3ma

https://m.edsoo.ru/6LS9BLN9Q

79

Jlucaxapuipl: caxapo3a, MajibTo3a 1
nakto3a. Haxoxaenue B mpupoe u
MIPUMEHEHHE TNCAXapUIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYIL,
(uznyecKkue 1 XuMHUYECKHE CBOWCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/52Z6 UKUNG

81

Ilousarue 06 HNCKYCCTBCHHBIX BOJIOKHAX

https://m.edsoo.ru/CPO60DRNM

82

Pemenue PaCUYCTHBIX 3a1a4 Ha OIPCACIICHNC
AOJIM BbIXOJa IMMPOAYKTAa pEaKInun OT
TCOPCTUYCCKH BO3MOKXHOI'O

https://m.edsoo.ru/FVQ99R8JH

83

Cucremarusanus 1 0000IeHre 3HAHUN 110
pazzueny

https://m.edsoo.ru/YTA71S0GH

84

KonTponpHas paboTa o teme
"Kucnopozacoaepxaline OpraHuuecKue
coenuHeHus"

https://m.edso0.ru/40ZT3216M

85

AMMHEBL: KJ'IaCCI/I(I)I/IKaI_[I/IH, CTPOCHUC

https://m.edso00.ru/64T9T10Z2V
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https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV

MOJIeKyYI, o0mas opmMysa, H3o0Mepus,
HOMCHKJIATypa ¥ (pU3HUECKUE CBONCTBA

86

XUMHUYECKUE CBOMCTBA anuPaTUUECKUX
aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTU
XMMHMYECKHUX CBOMCTB aHUJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObl nostyueHus: U NpUMEHEHNE
annpaTHIECKUX aMUHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHUCIIOTBI: HOMEHKJIATYpa U
n3zoMepusi, pusnveckre CBONCTBA.
OT)IGJ'IBHBIG MMpEACTAaBUTCIIN O-aMUHOKHCIIOT

https://m.edsoo.ru/RQOIQFGFVC

90

XuMHUYecKre CBOMCTBAa aMUHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUCHNE aMHHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

https://m.edso0.ru/16QZ981XZ

91

benku xak npupoAHbIE TOJIUMEDHI;
CTPYKTYPHI OEITKOB

https://m.edso0.ru/C031GD96B

92

XUMHYECKHE CBOMCTBA OEJIKOB

https://m.edsoo.ru/67MDSJICA

93

A30TCO/IeprKaIUe reTepPOITUKINICCKHIE
coenuHeHus. HyKIeMHOBBIC KUCIIOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKast POJIb

https://m.edsoo.ru/6A9U8JK1G

94

[Ipaktuueckas padota Ne 4. Perenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A3zoTcoaepxaniue OpraHun4ecKue
coequueHus"

https://m.edsoo.ru/NC46Z2YR7

95

[IpakTuueckas pabota Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacnio3zHaBaHue OpraHUYEeCKUX
coequHeHun"

https://m.edso0.ru/4AGSLO35TE

96

KonTponpHas paboTa o teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

https://m.edso0.ru/R69Q6G80U

97

OCHOBHBIC TOHATUS XUMUH

https://m.edso0.ru/7SVQS1I0N
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https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
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BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METO/Ibl KX CUHTE3a —II0JIMMEPU3aLUs U
ITOJIMKOHACHC AU

[Tnactmaccel. YTunuzaius u nepepadoTka

98 1 https://m.edsoo.ru/IU7EQ648Y
TUTACTHKA

99 DnacToMephl: HATypaJIbHBI CHHTETUYECKUE 1 https://m.eds00.ru/SOBALFPLS
Kayuyyku. Pe3una
Bonokna: HaTypanbHBIE, HICKYCCTBEHHBIE,

100 cuHTeTnueckue. [lommumeps! cnennanbHOTO 1 https://m.edsoo.ru/DQOJRVK4H
Ha3HAYEHUS
[IpakTueckas padota Ne 6. Pemenue

101 JKCIIEPUMEHTAIIBHBIX 3a7a4 I10 TEME 1 https://m.edsoo.ru/Y1QQLRSOP
"Pacnio3HaBaHue macTMacc ¥ BOJOKOH"
O060011eH1Ee U CUCTeMAaTH3alNs U3Y4EHHOTO

102 MaTepuaia 1o TeMe "BBICOKOMOIeKyIsIpHbIe 1 https://m.edsoo.ru/REGCOZS45
coequueHus"

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KVIACC

Ne KoimuecTBo yacos DJIEKTPOHHBIE HH(PPOBLIE
n/ Tema ypoka Bcer | KoHTpoJibH IlpakTuyeck | 00pa3oBaTejbHbIE
n 0 ble padoThI He padboTsbl pecypcel
Atowm. CocraB
1 ATOMHBIX SIIED. 1 https://m.edsoo.ru/NOPBJ3G7
XUMUYECKUMN J
ajieMeHT. M30Tombl
Crpoenue
2 3JIEKTPOHHBIX 1 https://m.edsoo.ru/SMTBPF8
000JI0YEK aTOMOB, us
KBaHTOBBIC YHCIIA
Knaccuduxanus
XUMHYCCKUX https://m.edsoo.ru/MDGLT3
3 1
3I1EMEHTOB (-, p-, d-, 01C
f-amemMeHThI)
4 Pacripenienerme https://m.edsoo.ru/HN5VJRE
3JIEKTPOHOB MO 1 T2
aTOMHBIM OpOUTAIISIM -
DIEKTPOHHBIE
KoH(purypauuu
5 aTOMOB 3JIEMEHTOB B 1 https://m.edso0.ru/56 M011PU
OCHOBHOM U G
BO30YXIEHHOM
COCTOSTHUH
DJIEKTPOHHBIE
5 KOH(UTYpAIIK HOHOB. 1 https://m.edsoo.ru/3ZORH4P
DIEeKTPOOTPULIATEIIbH QL
OCTh
[Tepuonuueckuii
3aKOH U
[Tepuoanueckas
7 CHCTEMA XUMHUYECKUX 1 https://m.edsoo.ru/RRTS1FR
snemenToB /1. 1. BD
MenneneeBa, CBs3b C
COBPEMEHHOU Teopueit
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH
HM3MEHEHHUS CBOWUCTB
XUMHUYECKUX
8 3JIEMEHTOB U 1 https://m.edsoo.ru/M2BG8LQ
o0pa3yeMbIX MU GU
MPOCTBIX U CIIOKHBIX
BEILIECTB 110 Tpynmnam
Y NepUoIaM
Cucrematisais HV https://m.edsoo.ru/FOHYMA
9 000011IcHIE 3HAHUH T10 1
BMC
TeMe
10 Bunbl xumuueckoi 1 https://m.edsoo.ru/YSFOZQO
CBsI3U. MeXaHU3MBbI RM

71



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
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https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/YSFOZQORM

oOpa3oBaHus
KOBAJICHTHOU CBSI3H.
BonopoaHas cBs3b.
MexMonexysspHbIe
B3aMMOICHCTBUS

11

BanentHOCTS M
BaJICHTHBIC
BO3MO’KHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUICCKUM
CTpPOCHHEM

https://m.edsoo.ru/FLOBCCB
2E

12

[IpencraBnenus o
KOMIIJIICKCHBIX
COEJIMHEHUSIX: COCTAB
1 HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMO
OP5

13

BemectBa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO
cTpoeHus. Tumbl
KPHUCTAJUTMYECKUX
PELIETOK U CBOKCTBA
BEILIECTB

https://m.edsoo0.ru/4A0CASLV
Y3

14

Ilonatue o
JUCTIEPCHBIX
CHCTEMax.
[Ipencrasnenue o
KOJIOUTHBIX
pacTBopax

https://m.edsoo.ru/8QWSNJIM
10

15

HctunHubie pacTBOpPHI:
HACBIILIEHHbIE U
HEHaCBILIECHHbIE,
PacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/MI12GZKJ8
B

16

CriocoObl BeIpasKeHUS
KOHLIEHTPALUU
pacTBOpPOB

https://m.edsoo.ru/ZUAKS9S
XC

17

Pemenue 3amau ¢

HMCHOJIb30BaHUEM

MOHATHH "MaccoBas

JI0JIsL paCTBOPEHHOTO
nnn

BelecTsa', "MoJspHas
KOHLIeHTpauus"

https://m.edso0.ru/9YYG9X6
EN

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHHUYECKUX
BCIIICCTB

https://m.edsoo.ru/Y3JUKOM
c4

19

Cucrematuzanuus u
000011eHrE 3HAHUN 110
TEME

https://m.edsoo.ru/7LEFEOQOF
M5

20

KonTtponpHas pabora

https://m.edsoo.ru/5ARJUK9
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https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ

o TemaM "CTtpoeHue
aToMma.
[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
CUCTEMa XMMHUYECKHIX
anemenTtoB /1. W.
Menneneena",
"CTpoeHue BelecTBa.
Muoroo0pa3ue
BelecTB"

21

Knaccuduxanus
XUMHUYECKUX PEaKINi
B HEOPTraHMYECKOU U
OPraHN4eCcKO XUMHUH.
3aKOH COXpaHEHUs
MAacChl BEIIECTB; 3aKOH
COXpAaHEHUS U
MPEBpAICHUS SHEPTUU
MIPU XUMUYIECKUX
peaKuusx

https://m.edsoo.ru/Z0OMZM8
REE

22

TennoBsie 3¢ dexThI
XUMHYECKUX PEAKIIUH.
TepMoxumuueckue
ypaBHEHHUS

https://m.edsoo.ru/9TSXHFM
T4

23

Brranciaenus mo
YpaBHEHUSIM
XUMHUYECKUX PEaKIni
1 TEPMOXUMHYECKUM
ypaBHEHUSIM

https://m.edsoo.ru/V5SWAVU
XO0H

24

CkopocTh
XUMHYECKON pPeaKiuH,
e€ 3aBUCUMOCTb OT
pa3nuYHbIX (PaKTOPOB.
Kartanuz u
KaTaJIn3aTOphI

https://m.edsoo.ru/DSEHND9
EL

25

I'oMorennsie
reTeporeHHbIe
peakiuu

https://m.edsoo.ru/RN8POZ7
YO

26

[IpakTrueckas padora
Ne 1 mo teme
"BnusiHue pa3nuyHbIX
(hakTOpOB Ha CKOPOCTH
XUMUYECKOHM peakuuu"

https://m.edsoo.ru/NGQO5JT
Y7

27

Ob6paTtumbie u
HeoOpaTUMbIe
peakuuu. XuMU4eCKoe
paBHOBeCHE

https://m.edsoo.ru/XHPQ3BR
Al

28

IIpakTuyeckas pabora
Ne 2 o teme
"BiusiHue pa3nuyHbIX

https://m.edsoo.ru/UMB65DA
VK
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https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/UMB65DAVK

¢axTOpoB Ha

IIOJIOKCHUE
XUMHYECKOTO
paBHOBecHs"
DNEeKTPOTUTHYECKAs
JIACCOLIMAIIHS.
29 CunbHBIE U c1a0bIe https://m.edsoo.ru/8UJIMTOH
BIIEKTPOIUTEHL PO
CreneHb
JIACCOLIAIIAH
Honnoe
MIPOU3BEICHNE BOJIBI.
Cpena Bozbix https://m.edsoo.ru/7S6FENI1Y
30 pPacTBOPOB. U
Bonopoansrit -
nokazatens (pH)
pacTBopa
I'maponus conen.
Peaxuun, https://m.edsoo.ru/L5SHMAM
31 MIPOTEKAOIIHE B HLJ
pacTBopax -
JJIEKTPOJIUTOB
[IpakTrueckas padota
?,\rg 3 1o Teme https://m.eds00.ru/RD8CXFM
32 XuMHYecKue NS
peaKkIiy B pacTBOpax -
3JIEKTPOJIUTOB"
OxucnurenpHo-
BOCCTaHOBHTeHHEHe https://m.edsoo.ru/AF9A7HS
33 peakuuu. Baxuenmme 7T
OKHUCJIUTENH U
BOCCTaHOBHUTEIHN
34 Metoz s1ekTpoHHOro https://m.edsoo.ru/LCSPR4P
(2JIEKTOHHO-HOHHOTO) C7
banaHca -
35 DeKTpOIIH3 https://m.edsoo.ru/7UCOBIP3
pacTBOPOB U 0
pacIIaBoOB BEILIECTB
36 Pemenne 3amau https://m.edsoo.ru/MBRCJ2B
pPa3IMYHBIX THIIOB HV
37 Pemenue 3amgau https://m.edsoo.ru/REEKUY
pa3IUYHBIX TUIIOB HAU
CucreMaru3anus u
38 000011IeHNE 3HAHUH 110 https://m.edsoo.ru/O0CUUK
TeMe "XHUMHYECKHE MF1
peakuun"
39 KOHTPOH,{’HM pabora https://m.edsoo.ru/E120ZSNS
o teme " XuMHU4YecKue 5
peakuun" =
40 | [lomowenne https://m.eds00.ru/S2T11G534

HCMCTAJJIOB B
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https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534

[Tepuoanueckoi
CHCTEME XMMHYCCKUX
anemenTtoB /1. W.
MenpeneeBa u
0COOEHHOCTHU
CTPOCHHS UX aTOMOB.
du3nyeckre CBOMCTBA
HEMETAJIOB

41

Annotponus
HEMETAJJIOB (Ha
pUMepe KUCIOPo/Ia,
cepsl, hochopa u
yriiepoja)

https://m.edsoo.ru/DKHVET
X6S

42

Bonopona: nosyuenue,
¢buznueckue u
XUMHYECKHE
cBoiicTBa. ['mapuasl

https://m.edsoo.ru/EOAB3TJ
Z2

43

T'amorensr:
HaXOoXJCHUE B
MIPUPO/IE, CIIOCOOBI
MOJTy4YCHHUS,
¢buznueckue u
XHUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/SESM200
Xl

44

l'anorenoBoAOpPOBI.
Baxwueitmme
KHCJIOPOJICOIEPIKAIINE
COEIMHEHUS
rajJoreHOB

https://m.edsoo.ru/FWWH6A
36J

45

JlaGopaTopHbIe 1
MIPOMBIIIITICHHBIE
CHOCOOBI OJTYyYCHHS
raJIOreHOB.
[Ipumenenue
raJIOTeHOB U UX
COEUHEHNN

https://m.edsoo.ru/ULSR2WQ
2T

46

[IpakTrueckas padora
Ne 4. Pemenue
IKCIIEPUMEHTAJIbHBIX
3a7a4 10 TEME
"["anoreHs!"

https://m.edsoo.ru/VJHPY U2
02

47

Kucnopon:
nabopaTopHbIE U
MIPOMBIIIICHHbIE
crnocoObl NOJTy4EHus,
¢busnyeckue u
XUMHUYECKHE
cBoiicTBa. O30H.
IIpumeHeHue
KHCJIOPOJa U 030Ha

https://m.edsoo.ru/5LQHHJIC
E

48

OKCI/I,Z[LI " NCPOKCHUBL

https://m.edsoo.ru/AMRVPM
QAI
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https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/4MRVPMQAI

Pemenue 3amau

https://m.edsoo.ru/Q8L50HZ

49 Pa3IMYHbIX TUIIOB YY

Cepa: HaxoX/IeHUE B

HPHPOZIE, CNOCOOL! https://m.eds00.ru/3JABENQ
50 MOJTy4YEHUS,

QK

¢busnveckne u

XUMHUYECKHE CBOMCTBA
51 CepoBogopon, https://m.edsoo.ru/PMO9PHT

Cynb(uIbI 23

Kucnoponaconepxamm
52 € COCJIMHEHUS CEPBI. https://m.edso00.ru/8TN3SZ50

Oco6eHHOCTH CBOMCTB 5

CEpPHOM KUCJIOTHI

[IpaxTnueckas pabora

Ne 5. Pemenne https://m.eds00.ru/9S76ZZRF
53 AKCTIEPUMEHTAIBHBIX W

3amad o teme "Cepa -

u e€ coequHeHus"

A30T: Hax0XXIcHE B

MIPUPO/IE, CIIOCOOBI

MOJTy4eHus, https://m.edsoo.ru/IZPKO7C4
54 dbuznveckue u P

XUMUYECKHE -

CcBoMcTBa. AMMHAaK,

HUTPUIBI

Kucnoponconepxanm
55 € COeIMHEHMS a30Ta. https://m.edso0.ru/271860BC

Oco0OeHHOCTH CBOMCTB 3

A30THOM KHCIIOTHI

Hpruenenie asoran https://m.edsoo.ru/MO1P034
56 €ro COeAMHCHUH. OF

A30THBIE yI0OpeHUs

docdop: HaXOXKICHUE

B IIPUPO/IE, CIIOCOOBI

MOJTy4YCHUS, .
57 disHaecKme 1 gtéps.//m.edsoo.ru/PXZOlZQ

XUMUYECKHE =

cBoiictBa. Dochup u

dhochun

Oxcunsl hocdopa,
58 bocdopconepxamiue https://m.eds00.ru/00ZT28D

kucnotsl. Conu NQ

(dhochopHOIi KHCITOTHI

[Tpumenenue pochopa

U €r0 COCUHEHHU. https://m.edso00.ru/99E3JYYT
59

dochopHbIe M

ynoOpeHus

[IpakTudeckas pabora
60 Ne 6. Pemienue https://m.edso0.ru/97LCBYX

AKCIIEPUMEHTATBHBIX
3a7a4 1mo teme "A30T

Y2
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u pochop u ux
coequuenusa”

Yraepoa: HaXOXKJIEHHE

B MPUPOJIE,
AJUIOTPOIIHBIE
61 MOU(UKAITUY; https://m.edsoo.ru/IWDS30T
busnueckue u DR
XUMHYECKUE
CBOWCTBA,
MIPUMCHCHHE
Oxcun yrirepoaa(ll),
62 okcun yraepoaa(lV), https://m.edsoo.ru/6DLNT13
YroJbHas KUCJIOTA U TE
e€ conm
63 Pemenue 3anau https://m.edsoo.ru/PQWKC1
pa3IUYHBIX TUIIOB NJX
Kpemnnii:
HaX0XJICHUC B
64 MIPUPOJIE, CLIOCOOBI https://m.edsoo.ru/R7FY3Y3
TOJTYYEHUS, BW
¢buznueckue u
XUMHUYECKHE CBOMCTBA
Oxeun kpemum(1V), https://m.eds00.ru/NTQOS32
65 KpEMHHEBask KUCIIOTA, oK
CUJIUKAThI o
[IpumeneHnne KpeMHUS
66 gfersﬂzoeezzHeHnn. https://m.edso0.ru/IXJ00600
’ T
MOJIy4YeHUE, BUbI -
CTeKJIa
67 Pewrenue 3anau https://m.edso0.ru/S5319XD1
Pa3IUYHBIX TUIIOB S
C
HCTEMATH3ATIA 1 https://m.edso00.ru/QCSGMOT
68 0000111eHIE 3HAHUH T10 ES
teme "Hemeraminr" o
69 KontponbHas padoTa https://m.edsoo.ru/\VPSTFCA
o teme "Hemerasninr" Fl
70 f:ﬁfﬂiiigi%gﬁl https://m.edsoo.ru/LAOAONS
P p ) 7
KOPPEKIIHsI OIHO0K
[TonoxeHne MeTaIoB
B [lepuoanueckoit
CUCTEME XMMHYECKHUX
3JIEMEHTOB. :
el OCOGEHHOCTH Zttps.//m.edsoo.ru/57FR910P
CTpOEHUS
ANEKTPOHHBIX
000JI04eK aTOMOB
METaJJIOB
79 Ob6mue pusznueckue https://m.edsoo.ru/ICNOR6A

CBOMCTBA METAJJIOB.

KW
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IIpumeHeHue
METaJUIOB B OBITY U
TEXHUKE

73

CrinaBel METAJIOB.
Koppo3sus meramios

https://m.edsoo.ru/1V3XS7F
XT

74

Pemenue 3amau
paSJII/I‘-IHI)IX THUIIOB

https://m.edsoo.ru/HCZY575
D9

75

DNEeKTPOXUMHUYECKUI
P HaIPsKEHUI
MeTayutoB. O0mue
CHOCOOBI OJTYYEHUS
METaJIOB

https://m.edsoo.ru/5SWJLF3Y
LW
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Oobmas
XapaKTepUCTHUKa
MeTtaioB | A-rpynmst
[Tepuonnueckoi
CUCTEMbI XUMHUYECKUX
anemeHTOB. HaTpwuii u
KaJINW: TIOJy4eHHE,
¢buznueckue u
XUMHYECKHE
CBOMCTBA,
IIPUMEHEHHE ITPOCTBIX
BEILECTB U UX
COeqUHEHNN

https://m.edsoo.ru/W4VWNS
J5E

77

Oo61mas
XapaKTEPUCTHKA
MetaioB || A-rpymms
[Tepuoauueckoit
CHCTEMBI XUMHUYECKHUX
3JIEeMEeHTOB. Maruuii u
KaJIbIU: TIOJTy4eHUE,
dbuzuveckue u
XUMHUYECKUE
CBOMCTBA,
MIPUMEHEHHE MPOCTHIX
BEIIECTB U UX
COEUHEHNN

https://m.edsoo.ru/Q4YBTZ3
RY

78

JKécTkocTh BOOBI U
COCoOEbI €6
yCTpaHEeHHs

https://m.edsoo.ru/609WLKN

N

79

AOMUHMIA:
MOJTy4eHue,
¢busnyeckue u
XUMUYCCKUE
CBOMCTBA,
MIPUMEHECHHE

https://m.edsoo.ru/OZHBSJB
Q6

80

AmdorepHbie
CBOMCTBA OKCHUJA U
TUAPOKCHIA
aJTIOMHHUS,

https://m.edsoo.ru/RM2IRHC
BM

78



https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/RM2IRHCBM

TUAPOKCOKOMILIEKCHI
AIFOMUHHUS, UX
IIPUMEHEHHE

81

Pemenue 3amau
paSJII/I‘-IHI)IX THUIIOB

https://m.edso00.ru/ZCTJX7C
Q3

82

[IpakTuyeckas pabora
Ne 7. Pemierue
AKCIIEPUMEHTATBHBIX
3a7a4 10 TeMe
"MeTtannbl rJ1aBHBIX
noarpynn"

https://m.edsoo.ru/ZR9H28T3
K
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Oobmas
XapaKTepUCTUKA
METaJJIOB TOOOYHBIX
noarpynn (b-rpymnm)
[Tepuonnueckoi
CUCTEMBI XUMHYECKHIX
3JIEMEHTOB

https://m.edsoo.ru/INZNM9J5
0

84

dusnueckue u
XUMHYECKHE CBOMCTBA
XpoMma U €ro
COCIMHEHNH, UX
NPUMEHECHHE

https://m.edsoo.ru/EMH85BQ
NN

85

Baxwueitmme
COEIMHEHUS
Maprasia.
[Tepmanranar kanus,
€ro OKMCIUTENbHEIC
CBOMCTBA

https://m.edsoo.ru/TVZPFX8
X4

86

duznyeckue u
XUMHYECKHE CBOMCTBA
JKele3a U ero
COEIUHEHUN.
[Tonyuenue u
MIPUMEHEHHE CILJIABOB
Kenesa

https://m.edsoo.ru/71YSMIG
SD

87

dusznueckue u
XHUMHUYECKHE CBOMCTBA
MEIM U eé
COEIUHEHMH, NX
MIPUMEHEHHE

https://m.edsoo.ru/GET2L9K
3X

88

duznueckue u
XHMHUYECKHE CBOMCTBA
IIMHKA U €T0
CO€OUHEHMH, NX
IIPUMEHEHHUE.
I'mapokcokoMIeKchl
IIMHKA

https://m.edsoo.ru/O4C50QKB
EJ

89

[IpakTuueckas pabora
Ne &. Pemrenune
IKCIIEPUMEHTATBHBIX

https://m.edsoo.ru/BAJAYWS8
2G
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3a/1a4 110 TEME
"Meramibl M0O0YHBIX
noarpynn"

Pemenue 3amau

https://m.edsoo.ru/EI77EUHQ

90

Pa3IMYHbIX TUIIOB Z

O0o0061IeHNE U

cucTeMaTi3anis https://m.edsoo.ru/NHKRDJU
91 HM3Yy4YEHHOTO TS

Marepuaia 1o TeMe

"Mertannbl"
92 KonTtponsHas pabora https://m.edso0.ru/4Z62\V30B

o teme "Meramib!" 1

Anaus pe?,}iJ'II)TaTOB https://m.edso00.ru/KGZ0ODOK
93 KOHTPOJILHOH paboTHl, T

KOPPEKIHsI OIHO0K _

Pons xumun B

oOecrnieueHN

YCTOWYHBOTO

PasBUTIA https://m.edso00.ru/SSTSRWK
94 YEeJI0BEYECTBA. S8

[TonaTHE O HAyYHBIX =

METOIax

HCCIIEI0BaHUS

BEIIECTB

Hayunbie npuHImMnb

OpraHu3aIuu

XHUMITHECKOTo https://m.edsoo.ru/V4Y20W8
95 MIPOM3BO/ICTBA. UR

[IpomblieHHbBIE —

CIIOCOOBI MOJTyYEHUS

BA)KHEHIIINX BEIIECTB

Xumudgeckoe

3arpsi3HEHUE https://m.edsoo.ru/HFYWAQ
96 N

OKpYXKarolen cpepl U 1vw

€ro IoCJIEICTBH

XHUMHS U 3I0POBbE
97 YyeJloBeKa. https://m.eds00.ru/992MUF41

JlexapcTBEeHHBIC )

cpencTBa

Xumus numu. Ponb
98 XHMHHU B 00€CIIEUeHUH https://m.edsoo0.ru/BTM3AEK

MUIIEBON NW

0e30MMacHOCTH

KocmeTnueckue u
99 nappromMepHbIe https://m.edsoo.ru/0V85PPBK

cpencrsa. beitoast w

XUMHUSA

XuMus B
100 CTPOUTENBLCTBE. https://m.edsoo.ru/5FX2N2T3

Baxneiiume J

CTPOUTCJIbHBIC
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KOHCTPYKLMOHHBIE
MaTepuabl

XUMHUS B CEIILCKOM
XO03SICTBE.

101 | Opranuueckue u
MUHEpaIbHbIE
ynoOpeHus

https://m.edsoo.ru/YY395RQ
Al

Cucremarusanus
102 00001IeHrEe 3HAHUH 110
TEME

https://m.edsoo.ru/IGMSCP0O
K9

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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IEPEYEHB (KOJIUPUKATOP) IPOBEPSIEMBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
ITPOT'PAMMOBI CPEJTHEI'O OBIIIETI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP)KAHUSA 1O XUMHUHU

Jlist mpoBeieHusl €IMHOr0 TOCYAapCTBEHHOr0 3K3aMeHa no xumuu (ganee — EI'D
0 XUMHUHU) HUCIOJNb3YyeTCs MepeyeHb (KoaudukaTop) mnpoBepsieMbIX TpeOOBaHUM
K pe3yJbTaTaM OCBOEHHS OCHOBHOH 00pa30BaTEIbHOW IPOrpaMMBbl CPEIHEr0 OOIIETOo
00pa30BaHUs U MIEMEHTOB COACPKAHMSL.

IIpoBepsiembie Ha EI'D mo xumuu Tped0OBaHUsA K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CPpeIHEro 001ero 00pa3oBaHust

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBAHUS K IPESIMETHBIM PE3YJIbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO OOIIIETO
00pa3zoBaHwUsI

1

BJ'Ia,HeHI/Ie CUCTEMOMN XMMHUYECKUX 3HaHHfI, KOTOpas BKIIOYACT:

11

OCHOBOIIOJIAraOIINE MOHITHUS (XUMUYECKUMN DJIEMEHT, aTOM, U30TOIIbI,
JJIEKTPOHHAsE 000J0YKa aroma, S-, P-, O-3JIeKTpOHHBIC OpOHTAIH
aTOMOB, OCHOBHO€ ¥ BO30YKJIEHHOE COCTOSIHHE aTOMa, HOH, MOJIEKYJIa,
BaJICHTHOCTh,  DJIEKTPOOTPUUATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYecKas cBs3b ( O u T-CBA3b | kpaTHBIC CBSA3M), THOPUIU3AIINS
ATOMHBIX OpOUTaNel, KpUCTAUIMYECKas pPEIIeTKa, MOJb, MOJSpHAs
Macca, MOJISIPHBIH 00bEeM, MOIIApHAs KOHIICHTPAILUsS, PacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI ), KPUCTAJUIOTUAPATHI, YTIIEPOIHBIH
CKeTeT, (PyHKIIMOHANbHas TPyIa, pagukal, U30Mephbl, CTPYKTypHas
dbopmyna, wuzomepus  (CTpyKTypHas, reomMerpudeckas (Iuc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKUI PsiF, TOMOJIOTH, YTIE€BOJIOPOIbI,
KHUCIIOPO/I- U a30TCOIepKALE COEUHEHUSI, OMOJIOTMYECKU AaKTHBHBIE
BemiecTBa  (YIJIEBOIbI, JKUPBI, O€IKH), MOHOMEp, TOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS, KPEKUHT,
puUGOPMHUHT,  THUMBI  XUMHUYECKUX  peaKkmuil  (OKUCIHTEIbHO-
BOCCTAHOBHUTEIIbHBIC, IK30- U JHJIOTEPMUUYECKHUE, PEAKIUU HOHHOTO
oOMeHa, TOMO- W TeTepOoreHHbIe, OOpaTHUMbIE W HEOOPATUMBIE),
pacTBOp,  DJIEKTPOJIUTHI,  HEIJEKTPOJIMUTHI,  DIIEKTPOJIUTHYECKAS
JTUCCOLMALINSI, CTENEHb IUCCOIMAlMU, OKUCIUTENb, BOCCTAHOBUTEID,
AJIEKTPOJIU3, CKOPOCTh  XMUMHUYECKOW  peakuuu, XUMHUYECKOe
paBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TCOPHS XMMHUUYECKOTO CTPOCHHUS OPraHUYECKUX
BeniecTB A.M. bytiiepoBa, TeOpus 3JTEKTPOJIMTUUECKON TUCCOLUAINH,
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[Tepuoauueckuii 3akon JI.1. Menpaeneena, 3aKk0OH COXpaHEHUSI MaCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHUYECKHUE
3HAHUS, JISKAIIUE B OCHOBE MOHUMAHUSI IPUIMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUH, COBPEMEHHBIC MPEACTABICHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJICKYJISIPHOM M HaJIMOJICKYJIIPHOM YPOBHSIX

1.3

MMpCACTaBIICHUA (0) MEXaHHU3Max XUMHNYCCKUX peaKHHﬁ,
TCPMOJUMHAMHUYCCKUX H KHHCTHUYCCKUX  3aKOHOMCPHOCTAX  HX
IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHH, TUCIICPCHBIX CUCTEMAX

14

(dbaKkTOMOTUYECKUE CBEJEHUS O CBOMCTBAX, COCTaBe, IMOJTYyUYCHHUH
U 0e30MacHOM HCIOJb30BAHUM  BAXKHEHUIIUX  HEOPraHUYECKUX
U OPraHMYeCKUX BEHIECTB B OBITY U MPAKTHUYECKON IEATEIbHOCTU
YyeJioBeKa

15

oO0lre Hay4YHbI€ MPUHIIUITBI XUMUYECKOTO IIPOU3BO/ICTBA (HA TPUMEpE
IPOU3BOJICTBA CEPHOM KMCIIOTHI, aMMMaKa, METaHOJa, IepepaboTKu
He(TH)

CdopMUpOBaHHOCTh YMEHHUH BBISIBIISTS:

2.1

XapakTEepHblE MPHU3HAKM U B3aUMOCBA3b HW3YYEHHBIX TOHSITHH,
IPUMEHATh COOTBETCTBYIOIIME IMOHATHUS MPU ONUCAHUM CTPOCHUS
U CBOWCTB HEOPraHWMYECKMX U OpPraHMYECKUX BELIECTB M UX
MIPEBPALIEHUIN

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C MMOHATHUSAMH U MPEACTABICHUAMU
TPYTUX MIPEAMETOB JIJI 60J1ee 0CO3HAHHOTO TOHMUMAaHUS U 00bSICHEHUS
CYIIHOCTH MaTEPUAIBHOTO €IMHCTBA MUPa

CdopMUpOBaHHOCTH YMEHHUS UCIIOJIb30BATh:

3.1

HaAanMMCHOBAHHUA XHMMHYCCKHNX COGI[I/IHGHI/Iﬁ MCKAYHApPOJIHOI'O COIO3a
TGOpGTH‘-IGCKOﬁ u HpHKﬂaﬂHOﬁ XUMHHU W TPHUBHUAJILHBIC HA3BAHUA
BCHICCTB, OTHOCAIMMUXCA K H3YUCHHBIM KjJIaCCaM OPraHUYCCKHUX
N HCOPraHUYICCKUX COCI[I/IHCHI/Iﬁ

3.2

XUMHYECKYI0 CHMBOJIMKY JIJISi COCTaBIEHUSI (hOPMYIT HEOPTaHUIECKUX
BEILIECTB,  MOJIEKYJSIDHBIX M  CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKPAIIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUIECKUX BEIIECCTB

CdopMupoBaHHOCTH YMEHUS KIIACCU(DHUIIMPOBATH:

4.1

HEOPraHMYECKUe BEIECTBA, CAMOCTOATENIbHO BHIOMPATh OCHOBAHUS
U KpUTEPHUU ISl KJTacCU(UKAIIMU N3yUYaeMbIX XUMUYECKUX O0BEKTOB

4.2

OpraHn4cCKuc BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA

U KpUTEPHUU ISl KJIacCU(UKAIIUU N3yUYaeMbIX XUMUUYECKUX O0BEKTOB
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4.3

0 Pa3TUYHBIM NMPU3HAKAM (YHCITY U COCTABY pearupyroIInX BEIeCTB,
TEII0BOMY 3(PGdeKTy peakinv, U3MEHEHHUIO CTENEeHEW OKHCICHUS
AJIEMEHTOB, 0OPATUMOCTH PEAKIIUU, YIACTUIO KaTaau3aTopa)

ChopMUPOBAaHHOCT, ~ YMEHHUS  XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUU) U HOHOB
XUMUYECKUX 3J1eMeHTOB 1 — 4 mepuonoB Ilepuoanueckoil cucteMbl
JI.1. MeHnneneeBa 1 UX BAJICHTHbIE BO3MOXHOCTH, UCIIOJIb3YsI IOHATUS
S-, p-, d-37eKTpOHHBIC OPOUTAIIN, SHEPTETUUCCKUE YPOBHHU

CdopMUpOBaHHOCTb YMEHHUS OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHMYECKHX JJIEMEHTOB U 0Opa3yeMbIX UMHU COEIUHEHUM
10 MEPHOJIaM U rpynmnam

C(I)OpMI/IpOBaHHOCTB YMCHUA COCTABJISITh YPABHCHUA XHMHUUYCCKUX
peaKIII/Iﬁ " PACKPBIBATb UX CYHNIHOCTL:

7.1

OKHCJIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MMoCpCaACTBOM
COCTABJICHUS JICKTPOHHOT' O OajlaHca THX peaKIlI/If/'I

7.2

ypaBHEHUS PEeaKIui PpPa3IUYHBIX THIIOB; TOJIHBIC W COKpAIllCHHBIC
YpaBHEHHsSI peakiuid HOHHOTO OOMEHa, Y4YWUTHIBas  YCJIOBHS,
U KOTOPBIX 3TU PEAKLUU UIYT 10 KOHIIA

7.3

peakuuii TUAPONIHN3a, peakuii KOMILIEKCO0Opa3oBaHus (Ha mpumMepe
TUIPOKCOKOMIUIEKCOB IUHKA U aTFOMUHMS)

CdopMupOBaHHOCTb YMEHUS MMOATBEPKAATh:

8.1

Ha KOHKPETHBIX IMPHMEpPax XapakTep 3aBUCHMOCTH PEaKIMOHHOM
CIIOCOOHOCTH OPraHHYCCKUX COCIUHEHHH OT KPATHOCTH M THIIA
KOBaJIeHTHOM cBs3u (O~ m 7T-CBA3H) p3auMHOrO BIMSHHS aTOMOB
¥ TPYIIIl aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOEHHOCTEHN pean3aiuu
Pa3INYHBIX MEXaHHU3MOB MTPOTCKAHMS PEAKIIHiA

8.2

XapakTepPHbIE XUMUUYECKHAE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAMU U 3aIIUCSIMU YPABHEHUN XUMUUYECKUX PEAKIAN

CdopMUpOBaHHOCTh YMEHHUS XapaKTEPHU30BaTh COCTaB U BaKHEHINIHE
CBOMCTBa BEIIECTB, MNPUHALICKAIIUX K OMNPEJACICHHBIM KJaccaM
U TPyIIaM COeIMHEHUM (MPOCThIE BEIIECTBA, OKCHUJIbI, THAPOKCHU/IHI,
COJIM;, YTJICBOAOPOABI, TPOCTHIC (PUPHI, CIIUPTHI, PEHOIIBI, aJTbICTHIHI,
KETOHBI, KapOOHOBBIE KUCJIOTHI, CIIOXKHBIC d(PUPHI, JKUPHI, YTIECBOIHI,
aMHUHBI, aMUHOKHCIIOTBI, OCIIKH )

10

CpopMUpPOBAaHHOCTh YMEHUS MPOBOAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM U ypaBHEHHSIM XMMHUUYECKUX PEAKIUN C UCIOJIb30BAHHEM
(bU3UYECKUX BEIINYNH:
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10.1

Macchl (00bemMa, KOJIMYECTBAa BELIECTBA) NPOJYKTa pPEaKUUU, €CIU
OJTHO M3 MCXOJHBIX BEIIECTB JAHO B BUE PacTBOpa C OINpeaeTIeHHON
MacCOBOM J0JIe pacTBOPEHHOTO BEIECTBA WM JaHO B H30BITKE
(MuMeeT mpumMecH)

10.2

MacCOBOM MJIM 0OBEMHOM J10JIM, BBIX0/1a TPOIYKTA PEaKIMU

10.3

TEII0BOTO 3P (heKTa peaku

10.4

00BEMHBIX OTHOIIICHUH Ta30B

10.5

10 HaXOXACHHUIO XUMHUYECKOU q)OpMy.TIBI BCIICCTBA

11

BJ'IaI[eHI/Ie CUCTEMOM 3HAHUM O MCTOAAaX HAYYHOI'O ITO3HAHUA SIBJICHUU
npupoabl, HUCIHOJB3YEMbIX B CCTCCTBCHHLIX HAYKdAX HW YMCHHC
NPUMCHATL 3THU 3HAHUA IIPH OSKCICPUMCHTAJIBHOM HUCCICIOBAHNH
BCIICCTB U AJIA OOBSICHEHHUST XUMHYECKUX HBJIGHPIﬁ, HMCIOIIINX MCECTO
B ITpUpOJcC, HpaKTHqGCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCC)IHCBHOﬁ
KU3HHU

12

ChopMHUpOBaHHOCTh YMEHHUS TPUMEHATH (MCIOJb30BaTh) 3HAHUS
0 COCTaBE€ M CBOMCTBAaX BELIECTB JUISI DKCIEPUMEHTAIBHOU IPOBEPKU
TUIIOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEHW NPOTEKAHUS XUMHUUYECKUX
pEaKUUii U NPOTHO3UPOBAHUS BO3MOYKHOCTEM HX OCYILECTBIICHUS,
CUCTEMHBIE XUMUYECKUE 3HAHUS 111 OOBSICHEHUS U TIPOTHO3UPOBAHUS
ABJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOAY; I IPUHATUS
IPaMOTHBIX PEIICHUI MPOOJIEM B CUTYAITUSIX, CBSI3aHHBIX C XUMUEH

13

ChopMUPOBAaHHOCTh YMCHHS [UIAHUPOBAThH M MTPOBOIUTH XUMHUCCKH I
OKCHEPUMEHT (MOJyuYeHHEe W H3YYCHUE CBOWCTB HEOPraHMYCCKHX
M OPraHUYCCKUX BEINECTB, KAUECTBEHHBIC PEAKIIMU YTIICBOJOPOIOB
pa3IMYHBIX KJIACCOB M  KUCJIOPOJCOJACPKAIIUX  OPraHUYCCKHX
BEIIECTB, PEIICHUE SKCIICPUMEHTAIBHBIX 33/1ad 10 PACIIO3HABAHUIO
HEOPTaHWYIECKUX M OPTaHUYECKHX BEIIECTB) C COOJIOJCHUEM MPABIII
O0e3zomacHOro OOpamieHuss C BEMECTBAMH W JIaDOPaTOPHBIM
obopyoBaHueM; GOPMYITUPOBATH IICITN UCCIIEAOBAHNUS; IPEICTABIATH
B pPa3MYHON (opMe pe3ysbTaThl SKCIICPUMEHTA, aHAIH3HPOBAThH
Y OIICHUBATh WX JOCTOBEPHOCTH

14

CdopMUpOBaHHOCTh yMEHUS OCYIICCTBIATH II€JICHANIPABICHHBIN
MOWCK XUMHUYECKOU MH(POpPMAIUHU B PA3TMYHBIX UCTOYHUKAX (HAYIHAS
U ydeOHO-Hay4Hasl JIUTepaTypa, CpelCTBa MacCcOBOW WH(MOpMAIIHH,
ceTh VHTEpHET U Ipyrue), KpUTUUECKA aHATH3UPOBATH XUMUIECKYIO
uH(pOpMaIHio, mepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUH
C NIOCTaBJICHHOMN y4eOHOM 3aaueit
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15

CdopMUpOBaHHOCTh  yMEHUSI IPOTHO3UPOBATH,  AHAJIU3UPOBATH
U OLIEHUBATh HHPOPMALIMIO C MO3ULIUNA IKOJOTUYECKON 0€30MacCHOCTH
MOCJIEICTBUIN OBITOBOM M MPOU3BOJICTBEHHOMU JEATEILHOCTH YEJIOBEKA,
CBSA3aHHOM ¢ mepepadOTKON BemecTB; CHOPMHUPOBAHHOCTh YMEHMI
OCO3HaBAaTh ONACHOCTb BO3JECUCTBUSA HAa JKUBbIE OPraHU3MBI
ONPENEIICHHBIX BEIIECTB, MOHUMAs CMBICH IOKA3aTeNsl MpPENesIbHOM
JOIMYCTUMOM KOHUEHTPALMK, M TOSCHATh HAa MPUMEPAX CIIOCOObI
YMEHBIICHUS]I M MNPENOTBPAIEHUS MX BPEAHOTO BO3IAEHCTBUSA
Ha OpraHu3M YeJI0BEKA

IlepedeHsb 3j1IeMEHTOB coiep:KaHus, NpoBepsseMbiX Ha EI'D mo xumun

Kon

HpOBepﬂeMBIﬁ JJICMCHT COACPIKaHUA

1

TGOpGTI/I"IeCKI/Ie OCHOBBI XMMHHU

11

Crpoenne  BemiectBa. CoBpeMeHHas  MOJCIb  CTPOCHHUS  aToMa.
Pacnpenenenue 37eKTpOHOB MO SHEPTETHUECKUM YpoBHAM. Knaccudukarms
XUMHUYECKHUX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS SHEPTETHYECKUX YPOBHEH
aToMOB (s-, p-, d-amemeHTOB). OCHOBHOE M BO30YXIECHHOE COCTOSHUS
aTOMOB. DJIEKTpOHHAs KOH(UTypalusg atoMa. BalleHTHbIE 3JIEKTPOHBI

1.2

[lepuonuueckass cucrema xumudyeckux i3neMmeHToB JI.M. Menpaeneesa.
Ousznueckui cMmbici [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnb
U 3aKOHOMEPHOCTH M3MEHEHMS CBOWCTB JJIEMEHTOB M HMX COCIMHEHUU
0 TIepUoJiaM U rpynmaM. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX
BEILIECTB, BOJIOPOAHBIX COCAMHECHHH, BHICIIMX OKCHU/IOB U TUAPOKCHIOB

1.3

BanentHOCTB. D11€KTpOOTpULIATENBHOCTh. CTENEHb OKUCIEHUS

1.4

Bunsl xumuueckol cBsi3M  (KOBaJEHTHAas, HOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAS) Y MEXaHU3Mbl €€ o0pa3oBaHUs. MEXMOJICKYISIPHbIE
B3aMMOJICMCTBUA. BemecTtsa MOJEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO
cTpoeHusl. TUNbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEILIECTB OT TUIA KPUCTALUIMYECKON PEIIETKH

1.5

XuMnueckast peakuus. Knaccudukanuys XUMHUYECKUX peakun
B HEOPraHWYECKOW M OpPraHMYEeCKOW XUMHMH. 3aKOH COXPAHEHHUS MacChl
BCIICCTB

1.6

CKOpOCTh peakiifu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB

1.7

TemnnoBsie 3 PekThl XUMUUECKUX peakiuil. TepMmoxuMuueckue ypaBHEeHUs

1.8

O6patumble peakiuu. Xumudeckoe paBHoBecue. DakTopsl, BIHSIOLINE
Ha COCTOsIHME XuMHudeckoro paBHoBecus. [Ipuniun Jle [laTense
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1.9

OnekTponutuyeckas aucconuanus. CUlIbHbIE U CJIa0ble 3JIEKTPOJIUTHI.
Cpena BOJHBIX PAcTBOPOB BEILECTB: KHUCHas, HEUTpajbHas, IIEJIOYHAS.
Crenenp quccornmalmu. Peakiimm nOHHOTO 0OMeHa

1.10

I'mpponms conei. MloHHOe npousBenenue Boabl. BoxopoaHslil mokasaresb
(pH) pactBOpa

1.11

CrocoObl  BbIpaK€HUSI KOHUEHTpAIlMM pPacTBOPOB: MaccoBasl  JIOJI
PacTBOPEHHOI'O  BEILECTBA, MOJSpHas KOHUEHTpauus. HaceblieHHsie
Y HEHACBILLIEHHbIE PaCTBOPHI, PACTBOPUMOCTh. KpucTamnoruapatsl

1.12

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE ~ peakuuu. [loBeneHue — BeliecTB
B CpeJax ¢ pa3HbIM 3HaueHueM pH. MeTojibl a1ekTpoHHOro OanaHca

1.13

DNEKTPOJIU3 PaCTBOPOB U PACILIABOB COJIEH

OCHOBBI HGOpI‘&HH‘IGCKOﬁ XUMHH

2.1

KnaccmanauI/m HCOPIraHUYCCKHX COC}IHHGHHﬁ. HOMGHKHaTypa
HCOPTraHNYCCKUX BCUICCTB

2.2

XHUMHUYECKUE CBOWCTBA BaXHEUIIMX METAJUIOB (HATPUM, Kadui, KaJbIUH,
MarHui, aJlfOMUHUN, [IUHK, XPOM, KEJIe30, MeJlb) U uX coeauHeHnit. Oo1me
CIIocOOBI MOTYYEHUS] METAJIOB

2.3

XUMHUYECKHUE CBOMCTBA BaXHEUIIINX HEMETAIOB (rajJoreHoOB, CEphl, a30Ta,
docthopa, yrimeponga W KpeMHHSI) M UX COCAMHEHUH (OKCHIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUT )

2.4

I'eneTnueckas CBA3b HCOPIraHUYICCKHX BCIICCTB, IMpUHAJICKAIITNX
K pa3/IM4YHbIM KJIaCCaM

2.5

Nnentudukamus HeopraHMUeCKUX coeanHeHui. KauecTBeHHBIC peaKIuu
Ha HEOPraHUYECKHUE BEIIECTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHbBIE TIOJOKEHHUSI TEOPUM XHMHYECKOTO CTPOEHUS OPraHUYEeCKHUX
coenuHeHud A.M. bBytnepoBa. VYriepoIHbId CKENET OpraHU4ecKOu
MOJIeKyIbl. KpaTHOCTh XuMuueckoii cpsasu, O~ u T-CBA3U  gpi- sp?-, sp-
rubpuausanuu  opOuWTaseli aToMOB yriepoia. 3aBHUCHUMOCTH CBOWCTB
BEILIECTB OT XUMHYECKOT0 CTPOEHHUSI MOJIEKYJ. ['omonoru. I'oMmomornueckui
pan. M3omepus u nsomepsl

3.2

[Tonssitne o dyHkumoHanpHON Tpymme. OpueHTaMOHHBIE AP EKTHI
3aMECTHUTEJIEN

3.3

[IpencraBnenue o kiaccuukau opranndeckux Bemiects. Homenknarypa
OpraHUYECKUX COEJUMHEHMI (cHucTeMaTU4yecKasl) U TPUBHAIbHbIE HA3BAHUS
BAKHENIINX MPEICTABUTEIIEN KJIACCOB OPTAaHUYECKUX BEIIECTB
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3.4

CBoOoHOpagUKaNbHBIA W HOHHBIM MexaHu3Mbl peakuuu. llonarue
o HykJsieoguie u anexkrpoduie. Ilpasuno MapkosuukoBa. [IpaBuio 3aiiiieBa

3.5

AJKaHBI. XUMHUYECKHE CBOMCTBA AJIKaHOB: raJIor€eHUPOBAHUE,
JNETUJIPUPOBAHUE, TEPMHUECKOE pa3I0KEHUE, KPEKUHT, H30MEpHU3alusl,
ropenue. llonmyuenue ankanoB. Iluknmoankanel. Crnenuduka CBOUCTB
IUKJIOAIKAHOB C MajblM pa3MepoM LHUKJIA. Peakunu mnpucoeIuHEHUs
Y PaJMKaIbHOTIO 3aMEIICHUS

3.6

AJKEHBI. XHUMHUYECKUE CBOMCTBA: peakunun MpUCOCOANHCHUA
(FaJIOFeHI/IpOBaHI/IC, T'MAPpUPOBAHUC, TUAPOTaJIOTCHUPOBAHUC, I‘I/I):[paTaLII/ISI),
TOpCHUA, OKUCIICHUA U IMOJIMMCPHU3AITUU. HpOMBIH_IJICHHBIC u na60paT0pHBIe
CIIOCOOBI MMOJTYyUYCHUA AJIKCHOB

3.7

AnkanueHbl. XMMUYECKUE CBOMCTBA alKaJIMEHOB: PEAKIIMU MPUCOCAUHECHUS
(rugpupoBaHUE, TAJIOTCHUPOBAHWE), TOPEHUA U  TOJIMMEPHU3AIINH.
[Tomyuenue ankaaueHoB

3.8

ANKWHEL. XUMHUUYECKUE CBOMCTBA: pC€aKmnun MMPpUCOCANHCHUA
(I‘aJ'IOI‘eHI/IpOBaHI/IG, T'HAPpUPOBAHUC, THAPATAUA, FHHpOFaHOFCHI/IPOBaHI/IG)
KaK CI10co0 MMOJYUCHUA IIOJIMMCPOB MW APYIUX IIOJC3HBIX IIPOAYKTOB.
PeaKHI/II/I 3aMCIICHUS. FOpCHI/IC allCTHJICHA Kak HCTOYHHK
BBICOKOTCMIICPATYPHOTO IINIAaMCHU JIA CBApKHM W PC3KH MCTAJLIOB.
HpI/IMGHGHI/IG alICTHUJICHA

3.9

Apenbl. XuUMHYECKHE CBOMCTBAa O€H30ia: pEaAKIUU AIEKTPOPHIBHOTO
3aMelIeHus, NPUCOECIUHEHNS (TUAPUPOBAHUE, TalOr€HUpOBaHue). Peakuus
ropeHusi. OCOOEGHHOCTHM XHUMHYECKHX CBOWCTB Toiyona. [lomydenue
6enzona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB ctupoina. [lommmepusarus
ctupona. CrocoObl  TMOMy4YeHUsT W NPUMEHEHHWE  aApPOMATUUYECKHUX
YIJI€EBOJOPOAOB

3.10

Cnouprtel. IlpenenbHble OJHOATOMHBIE CHUPTBHL. XHUMHUYECKHE CBOWCTBA:
B3aMIMOJICHCTBHE C HATpUEeM KaK CIoCcO0 YCTAaHOBIICHHSI HaTUYHS
THAPOKCOTPYMIBI, C TaJOTEeHOBOAOPOJaMH KaK CHOCO0 TMOJTy4YeHUs
pacTBOpUTENEN, BHYTPU- U MEXMOJEKYJsIpHas Aeruaparauus. Peakuus
ropenusi. [lomydenue sTaHona: peakuusi OPOXKEHUS TIIOKO3BI, THApATAIHS
ATUJIEHA. DTWICHTJIUKOJIb W TJMIEPUH KakK MPEICTABUTENN MPEAeTbHbIX
MHOT'OaTOMHBIX CIIHPTOB

3.11

®denon. Xumudeckre CBOMCTBa (eHoa (peakiuy ¢ HaTpUeM, TUAPOKCHIOM
HaTpus, Opomom). [lonyuenue dpenona

3.12

AJbnerunael. XUMHYECKUE CBOMCTBa MPEAEITbHBIX albJeTug0B:
THIPUPOBAHHUE; KAUYECTBEHHBIC PpEAKIMM Ha KapOOHWIBHYIO TPYIIy
(peakumsi «cepeOpsSHOro 3€pKajia», B3aWMOJCHCTBHE C THUAPOKCHIOM
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Menu (II). TlomydeHue mnpeneNbHBIX AallbJACTHUIIOB: OKUCIECHHE CIHPTOB,
ruApaTaius aleTuieHa. AIeTOH KaK MpeacTaBUTeNb KeTOHOB. OCOOEHHOCTH
pEaKLUU OKUCIIEHUS alleTOHA

3.13

Kap6oHoBble KUCTOTHI. XUMUYECKHE CBOMCTBA MPEIEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. OCOOEHHOCTH XMMHMUYECKHX CBOWCTB MYpPaBbHUHOMU
kucnothl. [lonyueHne mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE aJIKaHOB, aJIKEHOB, IIEPBUYHBIX CIIUPTOB, AIBACTUAOB. BoIciine
npesiebHbIe U HEeTIpeeIbHbIE KapOOHOBBIE KUCIIOTHI

3.14

Cnoxuble 3¢pupbl U xKupbl. CHnocoObl TMOTYYEHUS CIOXKHBIX 3(PUPOB.
O6patumocTh peakiuu 3tepudukanuu. IIpuMeHeHHne CI0XKHBIX 3(PUPOB
B NUIIEBOW W mapProMepHONl NPOMBINUIEHHOCTH. JKUpBI Kak CII0XKHbBIE
3¢UpHI TIMLIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. XMMUYECKUE CBOWCTBA
KUPOB: THIPUPOBAHUE, OKUCICHUE. [ MIPOIIN3, WK OMBUICHHUE, )KUPOB KaK
CIoco0 MPOMBIILJIEHHOTO MOJYYEeHUS COJIe BBICIIMX KapOOHOBBIX KHCIIOT.
Mbu14 Kak coJM BBICIIUX KAPOOHOBBIX KUCJIOT

3.15

XUMHUYECKUE CBOMCTBA TIIFOKO3BI: PEAKIMH C Y4YaCTHEM CIUPTOBBIX
U alIbJICTUIHOM TPYIIN U MOJIOYHOKHKCIIOE OpokeHue. [I[puMeHeHne ritoKo3HI,
ee 3HAYCHHE B KU3HENEATEILHOCTH opraHu3ma. [[ucaxapuisl: caxaposa,
MaibTO3a. BoccTaHaBiuBaromye ¥ HEBOCCTAaHABIMBAIOIIWE JHCAXapUIIbI.
[IMunponus nucaxapunos. [lomucaxapuasl: kpaxmain, riukoreH. CTpoeHue
MaKpOMOJIEKYJI Kpaxmasia, IIMKOTeHa U 1eJUTI0103bl. Pu3nueckue cBOMCTBa
Kpaxmajla U LEeJUTIOJIO3bl. XMUMUYECKHE CBOWCTBA Kpaxmala: THAPOJIN3,
KauyeCTBEHHAs peaklus C HOJOM. XUMHYECKHE CBOMCTBA IIEIJUIIOIO3BI:
TUAPONIN3, TIoNydeHue 3QUupoB Meioiao3bl. [loHaTHe 00 MCKYCCTBEHHBIX
BOJIOKHaX (BUCKO3a, all€TaTHBIN IIEJIK)

3.16

AMUHBI. AMHHBI KaKk OpPraHMYE€CKHE€ OCHOBAaHUA: pEaKIHUU C BOJOW,
KHCJIOTaMU, PEaKIns TOPeHUSA. AHWIMH KaK MPeICTaBUTE]Ib apOMaTHUUECKUX
aMHMHOB. XMMHYECKHE CBOMCTBA aHMJIMHA:. B3aUMOJICHCTBHE C KHUCJIOTAMH,
OpomMHOI BOmOW, oOkucieHue. llomydyeHne amMUHOB aJKUIUPOBAHHEM
aMMHaKa ¥ BOCCTAHOBJICHUEM HUTPOIPOU3BOJIHBIX YIJIEBOJIOPOOB

3.17

AMUHOKHUCTIOTHI U OeTTKi. AMUHOKUCTIOTHI Kak aM(OTEepHBIE OpTraHUYECKre
coeauHeHusa. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yroniue 0enku. XuMUIecKue
CBOMCTBa O€JIKOB: THUAPOIU3, JEHATypalus, KauyeCTBEHHbIC (LIBETHBIC)
peakiuu Ha OenKu

3.18

CTtpoeHue u CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTH CBOMCTB MOJUMEPOB
OT CTPOEHUS MOJICKYI. OcHOBHBIE CIIOCOOBI MOJTyYEHUS
BBICOKOMOJICKYJISIPHBIX COCJIMHCHUN: peakuu MOJIUMEPU3ALIUT
1 nojaukoHAeHcaruu. Kinaccudukanus BOJOKOH
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3.19

Nnentudukanus OpPraHUYECKUX COCIUHEHUH. Pemenue
JKCIIEpUMEHTAJIbHBIX 3a71a4 HAa PACIO3HABAHUE OPIaHUYECKUX BEILECTB

3.20 |I'eneTnueckas cBsI3b MEXKIY KJacCaMU OPraHUYECKUX COEITMHEHUIN
4 XuUMUS ¥ )KU3Hb

4.1 | Xumus B moBcenHEBHOU xu3HU. [IpaBuia 6e3omacHoil pabOThI C IKUMH,
TOPIOYUMH U TOKCUYHBIMU BEILIECTBAMMU, CPEJCTBAMU OBITOBON XUMUH

4.2 XuMus ¥ 3[10pOBbE. XMMHSI B MEAULIMHE. XUMHUSI U CEIIBCKOE XO3SMCTBO.
XuMHUsT B TMPOMBIIUICHHOCTH. XHUMHSI W DHEPreTHKA: MPUPOIHBIN
U TIOMYTHBIM HEPTAHOM Ta3bl, UX COCTaB M McHoib30BaHue. CocTaB HEPTHU
U ee nepepadoTka (MPUPOHbIE HCTOYHUKHU YTIEBOAOPOIOB)

4.3 | Xumus u sKonorus. XuMUYECKOe 3arpsa3HEHUE OKPYXKaIoLeh Cpellbl U ero
nocnencteus. Oxpana rugpocdepsl, Mo4YBbl, aTMocdepbl, GIopsl U (payHbI
OT XUMHUYECKOro 3arpsasHeHus. [Ipobiema 0TX010B ¥ MOOOYHBIX TPOTYKTOB.
AJbTepHAaTUBHBIC HICTOUHUKU SHEPTUU

44 | OOmue TpeACTaBICHUS O TMPOMBINIIEHHBIX CHOCO0ax  IMOJTy4YeHUs
XUMHYECKUX BEIIECTB (Ha MpUMEpe IMPOU3BOACTBA aMMHaKa, CEpHOM
kucnotbl). YepHas u nBeTHas wMerawtyprus. CTeKIO W CHIMKaTHas
IPOMBIIUIEHHOCTh.  [IpombllieHHass opranudeckass xumus. Coipbe
JUTSL OPTaHUYECKON MTPOMBIIIIEHHOCTH

5 Tumnsl pacueTHbIX 33124

5.1 | Pacdersl Macchl BelecTBa WM 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAaCCE WM 0O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKI[MU BEIIECTB

5.2 | Pacuersl TeruioBoro 3pdexra peakiu

5.3 | Pacuerbl 00beMHBIX OTHOIICHH ra30B MIPH XUMUYECKUX PEAKIIHIX

5.4 Pacdetsl macchl (00beMa, KOJIMYECTBA BEIISCTBA) MTPOAYKTOB PEAKITUN, €CITU
OJIHO M3 BEIECTB JaHO B M30BITKE (MMEET MIPUMECH )

9.5 PacueTst mMaccoBol WM OOBEMHOW MONHM BhIXOAA MPOAYKTa PEAKIUU
OT TEOPETUYECKHA BO3MOKHOIO

5.6 PacueTsr Mmacchl (0ObeMa, KOJIMUECTBA BEIIECTBA) MPOIYKTa peaKIuu, €Clu
OJIHO M3 BEILIECTB JaHO B BUJIE PACTBOpPA C ONMPEAECICHHON MacCOBOU JOJIEH
PacTBOPEHHOI'O BEIIECTBA

5.7 |Pacuersl ¢ WUCHONB30OBAHHWEM TMOHITUH «MaccoBas JdOJA», «MOJIIpHAs
KOHLICHTPALIMS», KPACTBOPUMOCTbY

5.8 | Haxoxnmenue MonekyiIsipHOH (OPMYJIbl OPraHUYECKOTO BEIIECTBA IO €To

IUIOTHOCTH W MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIINX B €ro COCTaB,
WJIY TI0 IPOAYKTAaM CrOpaHus
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