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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelIbHbIX OpraHuzanusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CrTparerun pa3BUTHS BocnuTaHusd B Poccuiickoil
®epnepanuun Ha niepuo 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO H3Y4YEHUs 3aHMUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBINYCKHHKOB IIKOJbI, HEOOXOAUMYIO JUIS
aJanTaiyuy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOJDKEHU OOy4YeHHUs] B OpraHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme mno XMMHM Ha3HAu€HHUE MpeaMera «XUMHUS» MOIy4YaeT
NOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOLIME BBIMOJHSAEMBIE MPOrPaMMOM IO
XUMUHU (QYHKIIMH:

e UH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpOoW oOecrneynBaeT
MOJIyYCHUE TIPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Npoduis;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAS, KOTOpast npeaycMaTpuBaeT
Ompe/ieJiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0I0B K (DOPMUPOBAHHUIO COJEPKATEIbHON OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesneneHue M CTPYKTYpPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

e IMpe/UIaraeT MNPUMEPHYIO IOCIEIO0BATENbHOCTh H3YYEHUS Y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEJIEH U 3a/lad U3YUYEHHUs MpeIMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX — PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TaKXKe€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHBIX  JEUCTBUH  0OydYaromierocsi IO  OCBOECHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIMSM B MPOrpaMMe MO XUMHH TMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOW) COCTABIISIONIECH COJIEp KaHUsl y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOrO YpOBHEH B CHCTEME
nudepeHupoBaHHOTO O0yYEHMsI Ha ypOBHE CpPEIHEro O00IIero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YINIYOJIEHHOTO W3Y4YCHHUsS] HANpaBJICH Ha pean3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHMsI B paMKaX M3yYEHUs CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduib
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEIYIONIET0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHHpyeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETo 001ero o0pa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUU palMOHAIM3alUKd y4eOHOTO TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBndomuMu npeaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
Heopranuyeckas xumusi». [lpu onpeaeneHnu moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cogepxkaHusd KypcoB «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEACTABICHU O CTPOCHUM BELIECTBA, XMMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuKku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUSAX O CTPOECHUU aToMa. XMMHYECKasl CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
IEKTPOXUMHUYECKUX IPOIECCaX U 3JEKTPOJIU3€E PACIIABOB U PACTBOPOB BEILLECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB OMpPEAeIEHHOTO poduiis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXHbIEC MpeaMeThl. Tak, Hanpumep,
B COJEpKaHUM IpeaMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM CcIllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHM B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEp)KaHMM IIpeaAMETa Il KIACCOB XHUMHKO-
ounonornueckoro npoduiast OOJIBIINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIUAbI, OENKH, YIJIEBOJbl, HYKICHHOBBIC
KHUCIIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpOBaHHMS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOECHHS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX ¢ YU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuMUsS» Ha YriayOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMeTa MpPearonaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MIO3HABAEMOCTH SIBJIEHUW IIPUPOJBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEIIEHHMH  IpolJemM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCIeyeHnn paldOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHCTEMBI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOEGHMHU BEIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHWs XUMUYECKUX PEaKUHUU, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAy4YHBIX IPUHLUAIIAX XUMUYECKOTO IIPOU3BOJICTBA;



dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHHS
KJIFOYEBBIX M€ W OpoOJeM COBPEMEHHON XMMHUU, HJisi OOBICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOI M TMPOU3BOACTBEHHON JESITEIBHOCTU YEJIOBEKA, CBA3AHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  MEepepadOTKOM
BEIIECTB;

yrayOjieHue  TPEACTAaBICHHMM O  HAyYHbIX  METOJax  IO3HaHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHMUS] XUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEATEIBHOCTH Y TOBCEIHEBHOM KU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYIO  aKTYallbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCMIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKJIAAHBIX HCCIIETOBAHUNM B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUIEKTYAIBHBIX M TBOPUYCCKUX
crocoOHOCTEeM oOyuaromuxcs, (GpopMupoBaHHWE Y HHUX CO3HATEIBLHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHON MpOo(decCHOHATBLHON U 00IEeCTBEHHOU NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHHE yYMEHUH M HaBBIKOB Pa3yMHOI'O IPHUPOIOTIOIL30BAHMS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

OO6m1ee YnciIo 4acoB, MPEAYCMOTPEHHBIX I U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepojia. Mexanusmbl 00pa3oBaHusi KOBAJIGHTHOM CBsI3M (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbINM). TUNBl MNEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTue o cBOOOMHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl W30MeEpUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie A(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenrie o kiaccupuKalMud OpraHUYecKUX BemecTB. [loHsiTHe O
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KjiaccU(UKaAIMS OpraHUudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlIKAHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XYWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOaTKaHOB. CrOCOObI MOXY4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuil psii aakeHoB, odmias (Gopmyia, HOMEHKIATYypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
ruOpUan3alysl aTOMHBIX OpOUTalleld yriepoaa, G- U T-CBsi3u. CTPyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEILEHUS B O-MOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanust ankaaneHoB (CONpsKEHHBIE, U30JMPOBAHHbBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- u | 4-npucoegunenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oO1as GopMyia, HOMEHKJIaTypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3aAlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QIKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopoibl (apeHsl). I'oMonoruueckuil psifi apeHOB,
oOmast popMmyia, HOMEHKIIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHi), PUGOPMUHT, MHUPOIIU3.
[TpoxykTel nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHoOrpynmy. JleficTBue Ha TaJIOT€HNPOU3BOJIHBIE BOJHOTO W CIHPTOBOIO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCHEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpa3amMu IlacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJEKYJ
YTJIEBOAOPOI0OB U raJION€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoacoaepxanue opranuieckme coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHuMe MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[eMCTBUE 3TaHOIa U METAaHOJIA
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHUS, B3AUMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m uenoBeka. C(CrnocoObl MOMy4YeHUs] W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cpBoilicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHust U mpuMeHenue gperomna. GenonpopmanbaeruaHas CMOJIA.

KapOoHunbHbIE COETUMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. ~XUMHYECKHE CBOWCTBAa  albJCTHIOB M  KETOHOB:  pEaKIuu
npucoeguHeHus. OKUCIEHUE albJeTU0B, KAYECTBEHHBIE PEAKIUU Ha albICTHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puznueckue cBOMCTBa
OJTHOOCHOBHBIX MPENIEbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuPUKAINKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaBuTenu BBICIINX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJICUHOBAs, .JUHOJIEBAS,
JUHONIeH08as KUciaoThl. CriocoObI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUYECKUE U XMMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOU H
HIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOFOIIEE ICHCTBHE.

OO6mast xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, -
U monucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJAETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAUCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTtaHaBnuMBaroe U HEBOCCTAaHABIUBAIOIINUE qucaxapuasl. ['uaposnus
nucaxapunoB. HaxoxneHnue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTeH W nemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala MW LEIUTIOJI03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: THAPOJIN3, KaYyeCTBEHHAas peakius C HOJOM. XHUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOMydeHue 3(upoB 1eumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTA B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmenu(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1mo temMaM «ChupTel U
dbenomsly, «KapooHoBbIe KUCIOTHI. CII0KHBIE YPUPHI.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue MoJiekys, oOmmas ¢Gopmysa, U30MepHus, HOMEHKIATypa U (PU3HYEeCcKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTtudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIN aTOMOB B MOJIEKyJse aHuiIuHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lojmydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe IPEICTaBUTENH O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. CHHTE3 U TUAPOJIU3 TIETITHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATypalusi OCJIKOB MPW HArpeBaHUH, IIBETHBIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpTraHUYECKUe COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE MOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonmmepsl CHELUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIALIME OJIMMEPHI, OMOpa3iaraeMble OJUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
IPOJIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB
peakluMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEJICHUE JIOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXnpeaMETHBIX CBA3EH MPU U3YYECHUU OPraHUYECKONM XUMHUU B
10 kiacce OCYHIECTBISECTCA YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI U3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTocuHTE3, IbIXaHHWE, OCJKW, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siaep. XUMHUECKHU dnemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukaims XuMrU4ecKiux 3JI€MEHTOB (S-, p-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB MO ATOMHBIM — OpPOUTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CB43b NMEpUOIAYECKOrO 3aKOHA U [lepuomnueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHbeie cBaA3u. Bonxopoanas CBs3b.
MexMoneKysapHble B3aUMOIEHCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHHbie pactBopsl. lIpeacraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAast KOHILEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakiMu. XuMHuueckoe paBHoBecue. KoHncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lioKEHHWE TMEPOKCUJA BOJAOPOJAa B MPUCYTCTBUM KaTalud3aTopa, MOJEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xuMmusi.

[Tonoxenne HemeraiuioB B llepmogumueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢pusnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoidyyeHus, (U3NYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline
COEIMHEHUS TanoreHoB. JlabopaTopHble W TMPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUIBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibpuasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHU.

A3zor. HaxoxxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprimeHeHune azoTta
U €r0 COeTMHEHHUI. A30THBIE yIOOpEHHUS.

®ocdop. Haxoxnenve B Opupojie, CIOCOObl MOMydeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
dusznyeckue M XUMUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIpriMeHeHre MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), KpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0UEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3NYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BELWIECTB U UX COCAUHEHHU.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHe, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHua M €ro COEOUHEHHUI.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranma(Vl) wu
mapranua( VII). Ilepmanranat kamus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMM «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C PacTBOPAMM KHCIIOT H
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THUJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeguHeHus», «A30T U (pochop U UX COCTUHEHHSD,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HWCCIEAOBAHMS.
Hay4Hble NpUHLKIIBI OpraHU3alMY XUMHUYECKOr0 TPOU3BoACTBA. I[poMBIIIEeHHBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOIYYeHUS] METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOLIEH CPENbl U €r0 IOCIEICTBU.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 3A0pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XWMHMSI MUK OCHOBHbIE KOMITOHEHTHI, NUIIEBbIE J00aBKU. Poib XumMuu B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHS B CEIbCKOM X03siiicTBe. OpraHndeckrie U MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBAa) NPOAYKTOB pEaKLUH, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPacTBOpa C OIPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNOpU  HW3YyYEHUHM oOmed
HEOPraHWYeCKOM XUMHUH B 11 Kiacce oCylIECTBISETCS YEpe3 UCIIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KIacCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarHoe COCTOSHME BEIIECTBA, HUACAIbHBIA Tra3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHONIorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON TPaXTAHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUSI 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAyYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOpPUYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U IPAKTUKOB;



UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
NO3ULINK HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHMs IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IMIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IudHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIIbHOM TPaeKTOPHUU
oOpa3oBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEIeCO00Pa3HOro OTHOLIEHUS K NPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTHKEHHM XUMUU JJIA
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJM4usl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAaNpaBJICHHOCTH W BaXXHOW pOJM B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/Ia U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TIIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIIUX B HEM U3MEHEHUMN, YMEHUsI JieiaTh 000CHOBaHHBIE 3aKJIFOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 IOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON NeATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B pa3iUYHbIX cdepax mpodeccrnoHaTbHOMI
JEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHSA, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleAoBaHue, HAOI0IEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJlbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUH M YCTAHABIMBATH WX B3aHMMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh TMPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUSI B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHUE XUMHYECKOU



peaKknuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJITATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PpEIICHUSI MPAKTUYECKUX 3aJay, IMPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCA B PA3IUYHBIX HMCTOUYHMKAX uWHPopMauuu (HaAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHaTu3upoBaTh WHOOPMAIUIO PA3IMYHBIX BUAOB U (opM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKK, HEOOXOJAUMOW [JIi BBIMIOJHEHHS yYE€OHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

NpUOOpeTaTh OMBIT HCMOJb30BaHUS HHEGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BAaTh HAyYHBIA S3BIK B KadeCTBE CpeAcTBa mpu pabore ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMYIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WM COBMECTHO CO CBEPCTHUKAMH MPH BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEIEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh MpejaraeMblii  aJropuT™M ACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX U HCCIIECIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiu3a u
CaMOOIICHKH.

NNPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUISCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHUIO, MHTEPIPETAIUU U MPEoOpa30BaHUIO 3HAHUM, BUJBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YYEHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELICHUHU MPOOIEM IKOJIOTHYECKOM, SJHEPreTUUECKON U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTHUN MEIUITMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYphI
YeJloBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TOHATUS — XUMHUYECKUH dJIEMEHT, aTOM, SAPO U dJIEKTPOHHASL
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHLHOCTD, CTETICHh OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M NPOCTpPaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCIIOPOJ- M a30TCOJEPKAIINE OPTaHWYECKUE COSTUHEHUS, MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TCOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUH, MHPOBO33PEHUYCCKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3MaxX XWMUYECKHX pEeaKIUui, TEePMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MEpHBIN d(pdexThi, opueHTanTs! 1 u Il pona);
(baKTOJOTHYECKHUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH U OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHWYECKHUX BEIIESCTB B OBITY M IPAKTUYCCKOMN
NEATEeTLHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  NPHHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TIepepaboTKu HePTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHITHS MPH
OIIMCAHUM COCTaBa, CTPOCHUSA U CBOMCTB OPTaHUYECKUX COCAUHECHUM;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIECTB;

COCTABJISITh YPAaBHEHUSI XUMHYECCKUX PEAKIMA U PACKPHIBATh WX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTABJICHHS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WILTIOCTPALUU
WX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS JIS OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, JIUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBAsI KUCJIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJEBOJIOPOJOB, CIUPTOB, AaJbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OENKOB, yTJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBAaTh ~ T€HETUYECKYID  CBSI3b  MEXKJAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHMl C WCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (O- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(Thb, TPHUPOJHBIA Ta3, Yrojib), CIOCOOBI €ro mnepepadoTKu W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB IMepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUS IPUMEHSITh 3TU 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE omneparuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIINI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOI0 €IMHCTBA MHUDPAa,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS M0 OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS JIS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CAaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHEe W M3y4EHHUE CBOMCTB OPTaHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIOJIaTh MPAaBHJIa IKOJOTHYECKH I1€J1IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JCWUCTBUSI Ha >KUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh Il€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJIICHHOW y4eOHOU 3a1aueH.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HayK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECMEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMUYCCKUM OBJIEMCHT, aToM, SIpO aToMa,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAas, MOHHAsA, METAJUIMYECKAs, BOJIOPOJHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAIMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peakuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMUUECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JHUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHE CBEJCHHUS O CBOWMCTBAX, COCTaBe, MOIYYECHUHU U O€30MaCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEeATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMUMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILECTB;

c(pOpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3INYHBIM IpU3HAKAM (YUCITY
U COCTAaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH JJIA KJIACCHU(PUKALIMH
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«3HEPreTUYECKHE YPOBHU», «IHEPTreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aToMHbIE
opOuTaNnM», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucrembr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHH: XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh YMEHUSI PACKpBhIBAaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OajlaHca
THX pEeaKUui; peakuuid HOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh, YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€J1€CO000pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABI — HAOIIOACHUE, HW3MEpPEHUe, MOJICTUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKIuy; 3HA4YEeHUS BOJOPOJHOrO IMOKa3aTeslsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOAYKTAa PEaKIHnH,; OOBEMHBIX OTHOIICHHM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHJIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00OpPaTOPHBIM
obopynoBanueM, (HOpMyIUpOBaTh II€ldb HMCCIECNOBAaHUS, TMPEIACTABIATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIATh MPaBUiIa TTOJIb30BAHUS XUMHUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

chOpPMHUPOBAHHOCTh, YMEHUMN: OCYHIECTBIISTH I1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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2.3 ApomMaTudecKkue yriieBoA0pO bl (apeHbI) 8 https://m.edsoo.ru/3KLA1L26M
[IpupoaHbIE HCTOYHUKH YTIIEBOOPOIOB H
2.4 pHpo A AOPOA 4 https://m.edsoo.ru/RY6NBZAW4
uX rnepepadoTka
2.5 ["anoreHnpon3BOHEIE YTIEBOIOPOIOB 4 1 https://m.eds00.ru/JISOENZOM
Uroro no pazgeny 35

Paznen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHust

3.1 Cnuptel. Genon 11 1 https://m.edsoo.ru/TII36 WGJ5
KapOonunbHble COeAMHEHUS: albACTUIbI U
3.2 keToHbl. KapO6oHoBbIe KHca0Th. Cl0KHBIS 21 1 https://m.edsoo.rt/O2NWGJZU2

a¢upsl. XKupbr



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

33 YrieBoasl 9 1 https://m.eds00.ru/962BYGF10
Uroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus
4.1 AwmuHBI. AMUHOKHCIIOTEL. beiku 12 1 2 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazneny 12
Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS
5.1 BricokoMoneKynsipHbIE COEAUHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102
ITPOI'PAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii
I1
1.1 SAROH 1 LICPHOIHCORA CHCTOMA 9 https://m.edsoo.ru/R39EAGIPC
XUMUYECKHX 351eMeHToB 1. 1.
MenneneeBa
Ctpoenue BemiectBa. MHorooopasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILECTB
1.3 XUMHYECKUE PEeaKIIun 19 1 3 https:/m.edsoo.ru/QHDJZGESH
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hewmeranel 31 1 https://m.edsoo.ru/9NCC2YQR]J
2.2 ‘ Mertambt 23 1 https://m.edsoo.ru/YEUIWRI21
Hroro no pazgeny 54
Pazgen 3. Xumus u :Ku3Hb
M . X
3.1 CTOART TOSHAHIA B XHMIH. AHMILLH 9 https://m.eds00.ru/2Q40I6NXK
KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 2

[NPOT'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

[Ipenmer u 3HaueHKE
OpraHN4YeCKON XUMHH,
MPEJCTaBICHHE O MHOT000pa3Hu
OpraHUYECKUX COCIMHEHUN

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

DNEeKTPOHHOE CTPOEHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOKHOCTH aToMa

yriepozaa

https://m.edso00.ru/0DI6 T8LIR

XumMmu4deckas CBSI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBs3EH

https://m.edsoo.ru/C42CCDY5S

Teopust CTpoeHUs OPraHUuYECKUX
coennHeHnit A. M. byrieposa

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3G (DHEKTHI B
MOJIEKYJIaX OPTaHUYECKUX
COCTUHEHUN

https://m.edsoo.ru/MIAFQ4PQO

https://m.edsoo.ru/GN3QZ8AHX

IIpencrasnenue o

https://m.edsoo.ru/P6AQNOU22



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

KJIacCU(UKALIUU U
crcTeMaTHyeckas HOMCHKIIATypa
(IUPAC) oprannueckux BEIIeCTB

10

Knaccudukanus peakuuii B
OPraHU4YeCKOM XUMHH

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
oOmrast popmyina, HOMEHKIATypa
Y U30MEpHs, FJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

du3znueckre 1 XUMHUECKHIE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/M5DJYMPOM

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edsoo.ru/GVSLNQJ3X

11

HaxoxneHnne aikaHoB B
npupojie. CriocoObl OTydeHUsI U
MIPUMEHEHHE AJTKAaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankansl: obmas Gopmyina,
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH CTPOCHHUS U
XUMHAYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMECHEHHE

https://m.edsoo.ru/Q4B5900Q1A

13

Pemenne pacuéTHbIX 337249 Ha
OIpeIETICHUE MOJIEKYIIIPHON
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXO/IAIINX B
ero cocraB. Cucremaruzanus u
000011IeHIe 3HAHMI 110 TeMe

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

15

AJIKEHBI: TOMOJIOTUUECKUH PsiJI,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoJiekys. CTpyKTypHasi ¥ IIHC-
TpaHC-U30MEPHS ATKEHOB
dusnueckue U XUMUYECKHE

CBOMCTBa anKkeHoB. [IpaBuio
MapkoBHHKOBA

https://m.edsoo.ru/NCGOE2K0J

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

16

Crioco0pl mostyueHus u
MIPUMEHEHHE AITKCHOB

https://m.edsoo.ru/YSODCR6ZN

17

18

19

20

[IpakTuueckas pabora Ne 1 o
teme "l[lonydyenue >TusieHa u
M3y4YeHHUe ero CBOMCTB"

Pemienue pacuéTHbIX 3a1a4 Ha
OIIpEAEIIEHUE MOJIEKYIIIPHON
(bopMyIIBI OPraHNYECcKOro
BelIeCTBa

AnKagueHsl: CONpPsKEHHBIE,
U30JIMPOBaHHBIE,
KyMyiupoBaHHbIe. OcOOeHHOCTH
ANEKTPOHHOTO CTPOEHUS

XUMHUYECKUE CBOUCTBA
CONPSIKEHHBIX JUEHOB

https://m.edsoo.ru/HHCGPAVHS5

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV

https://m.edsoo.ru/M356GLRBE

21

CriocoOsl mostyueHus u
PUMEHEHHE aJIKaJNeHOB

https://m.edsoo.ru/KT8MIN272

22

AJIKMHBI: TOMOJIOTHYECKHUH Psiji,
obmrast popmysa, HOMEHKIATYPA,

https://m.edsoo0.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI, (hU3nUecKre CBONCTBA

23

24

XUMHUYECKUE CBOMCTBA aJIKUHOB

KauecTBeHHble peakiuu Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/MQ7AO3SUC

https://m.edsoo.ru/45UN142UY

25

Crioco0pl mostyueHus u
PUMEHEHHE aJIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

27

28

29

Pemenue 3agayu: pacu€rsl 1o
YPAaBHEHUIO XUMUYECKOMN
peakumn

Cucremaruzanusa 1 0000IIeHnE
3HAHUMH T10 TeMe

ApEeHBI: TOMOJIOTUYECKUH Psi,

ob1mas popmysa, HOMEHKIATypa.

ONEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 O€H30J1a M TOJTyoJIa, UX
(bu3mvecKue CBONCTBa

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKuny 3aMEeIICHUS

https://m.edsoo.ru/Q7XMPZSRF

https://m.edsoo.ru/19DNOPINS8

https://m.edsoo.ru/WNGDLBKS5D

https://m.edsoo.ru/FCNHX9WY1

30

XHUMHUYECKUE CBOWCTBA APEHOB:
peaxkuu MpruCcCOEeINHEHN,
OKHCJICHHE TOMOJIOTOB O€H3071a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTA XNUMUYECKUX
CBOWCTB CTHpOJIa

https://m.edsoo.ru/F2K2CB5PG

32

Pemrenne pac4€THbIX 3a1a4 HA
OIIPEIEIICHUE MOJIEKYIIIPHOU

https://m.eds00.ru/QFKSRGCXW



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

(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA

33

34

35

CriocoObI mostyueHust u
NPUMCHEHHE apECHOB

I'eHeTn4eckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
yTIEBOIOPOIOB

Pacué€rsl 10 ypaBHEHUAM
XUMUYECKUX PEaKITUH.
Cucremaruzanusa 1 0000IIeHnE
3HAHWH 10 TEME

https://m.edsoo.ru/2VKLXNJZ4

https://m.edsoo.ru/1X7QMST7F

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

36

[Ipuponnsii ras. [lomytHeie
He(TSHbIE ra3bl

https://m.edsoo.ru/CK1CUWWEFN

37

38

39

KameHnHbIi1 yrosps 1 IpoTyKThI
€ro nepepadoTKu

Hed1b 1 ciocobsl e€
nepepabotku. [Ipumenenune
MPOAYKTOB MepepaboTKu HEPTH
['eneTrueckas CBSI3b MEXKIY
pa3IUYHBIMH KIIacCaMU
YIJIEBOJOPOIOB

https://m.edsoo.ru/BDDEXD2FV

https://m.edsoo.ru/ORE9Y2CYG

https://m.edsoo.ru/HQ22U8ZHE

40

l"asnorenonpoun3BoiHbIE
YIJI1€BOJOPOIOB: IEKTPOHHOE
CTPOEHHE; pEAKLIUN 3aMELICHUS
rajoreHa

https://m.edsoo.ru/XX94BSSGR

41

[eiicTBue 1menoyei Ha
TaJIOTeHIIPOU3BOIHBIC.
BsaumopeiicTBue

https://m.edsoo.ru/FF11CTQKA



https://m.edsoo.ru/2VKLXNJZ4
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
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

NUTAJIOT€HAJIIKAHOB C MAarHUEM U
IIUHKOM

42

43

44

45

Cucremaru3zamnus u o0o0meHne
3HaHUH 110 paszueny
"YrineBonpopoast”

KontposbHas paboTa mo teme
"YraeBogopoib"

[IpenenpHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH psif,
oOmrast popmyna, CTpoeHue
MOJIEKYII, U30MEpHs,
HOMEHKJIaTypa, Kiaccupukamus,
¢u3nueckue cBoicTBa

XUMHUYECKHE CBOUCTBA

MMpEACIIbHBIX OAHOATOMHBIX
CIIUPTOB

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

https://m.edsoo.ru/EJH90TT50

https://m.edsoo.ru/IONSKPMLB

https://m.edsoo.ru/VHOGFCVLZ

46

CrniocoOsl mostyueHus u
IIPUMEHEHHE OJTHOATOMHBIX
CIUPTOB

https://m.edsoo.ru/NO9HOJ3V 12

47

[TpocTeie 3¢upHl: HOMEHKIIATypa
Y U30MepHs, OCOOEHHOCTH
(1)H3H‘—I€CKI/IX U XUMHNYCECKUX
CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaromMHble CIIMPTHI:
STUJIEHTIIMKOJb U TIULEPUH, UX
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBa

https://m.edsoo. s u/KMYAE65AX

49

CriocoObI ostyueHust u

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

MPUMCHCHUC MHOT'OATOMHBIX
CIIUPTOB

50

51

DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢du3nveckrue CBONCTBA.
Tokcuunocth perona

XuMHu4deckue cBoicTBa (heHoma

https://m.edsoo.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

Crioco0pl mostyueHus u
pUMeHEeHHe QeHoa

https://m.edsoo.ru/60B9BOAKU

53

[IpaxTuueckas padora Ne 2.
Pemenue skcriepuMeHTaIbHBIX
3aja4 1o reme "CrnupTsl U
benonsr"

https://m.edsoo.ru/SHOIGNHMGK

54

55

56

57

Cucremaruzanus 1 00001eHue
3HAHU 10 TEME

AJbAETUAB U KETOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHOW TPYIIIHI;
TOMOJIOTHYECKHUE PSJIbI, 001I1as
dhopmyna, uzomepus u
HOMEHKJIaTypa

Anbaeruipl U KeTOHBIL:
(u3nuecKre CBOMCTBA; peaKkiuu
MIPUCOSANHEHUS

Peakuuu oxucnenus u

KauUCCTBCHHLIC pCAKIIUU
AJIbACTUI0B U KETOHOB

https://m.edsoo.ru/J7BQQOWB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.r/FTMHFTV8V

https://m.edsoo.ru/MT7LK3HUT

58

CriocoObI ToTy4eHust
QITBJICTU/IOB M KETOHOB

https://m.edsoo.ru/KOSEDQOZNC



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYII

https://m.edsoo.ru/3AG3MMI12R

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHUCJIOT, UX
(busnveckre CBOMCTBA

https://m.edsoo.ru/88RK8HSL4

61

62

63

XUMHYECKHE CBOMCTBA
IpeieIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0eHHOCTH CBOMCTB
MYypaBbUHOMN KUCIOTHI.
MHoroo6pasue kapOOHOBBIX
KHUCJIOT

Oco6eHHOCTH CBOMCTB:
HENpeIeIbHbIX U
apOMaTUYECKHUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenyu BbICIINX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edsoo.ru/PO7B20AZG

64

65

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

CriocoObI ostyueHust u

IMPUMCHCHUC Kap60HOBLIX
KHUCIIOT

https://m.edsoo.ru/ASMQKWRS52

https://m.edsoo.ru/ZY83U8721

66

CnoxxHbie 3(UpHI:
TOMOJIOTHYECKUHN PsiJi, 00IIIast
dbopMmyna, nzomepus u

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



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
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

HOMEHKJIaTypa

67

68

69

70

dusnyeckue 1 XUMHYECKHE
CBOHCTBa 3(UPOB

Pemenue pacu€THbpIX 3a1a4: MO
YpaBHEHUIO XUMHYECKOU
peaKkIuu, Ha OIpeiesieHre
MOJIEKYJISIPHOH (OPMYIIBI
OpPraHUYECKOTO BEIIECTBA
[TpakTuueckas padota Ne 3.
Pemenue skciepuMeHTAIbHBIX
3a1a4 1o teme "KapOoHoBbIE
KucNoThl. CoxHbIe d3PUpHI"

XKupsr: ctpoeHue, GU3NUECKUE U
XUMHYECKHE CBOWCTBA
(Tuaponus)

https://m.edsoo.ru/TCJGEW2K6

https://m.edsoo.ru/K512Q0HVD

https://m.edsoo.ru/OGEJG1Z6Q

https://m.edso0o.ru/9SIVVGAD3

71

OcoOeHHOCTH CBOMCTB KUPOB,
COZIepIKaINX OCTATKU
HenpeAeIbHbIX KUPHBIX KUCIOT.
XKups! B npupone

https://m.edsoo.ru/HAIOMQYAG6

72

MpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Morotiee aeicteue. [lonstue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLO9UE7

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OPraHMYECKHX BEILECTB

https://m.edsoo.ru/ASFI5SXVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

74

Pacuérel o ypaBHEHUAM
XUMUYECKHUX peaKIuii

https://m.edsoo.ru/LZ5VLL2BX

75

76

77

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

OOw1ast XxapakTepUCTHKA
YIJIEBOJOB U KJIacCU(PUKaLU
yTJI€BOAOB (MOHO-, TU- U
oJIMCaxapu/bl)
MoHocaxapuabl: pusnyeckue
CBOWCTBA U HAXOXKJCHHUE B
pupoje

https://m.edsoo.ru/SSWMEF7D7

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

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue rroKo3sl, €€
3HAYECHUE B )KU3HEICATEIIBHOCTH
opraHusma

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

79

Hucaxapupl: caxapo3sa,
MaJbpT03a U JaKTO3a.
Haxoxnenue B mpupoe u
IIPUMEHEHUE TUCAXAPUJIOB

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

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKue 1
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/52Z6UKUNG

81

82

[TousTue 00 HNCKYCCTBCHHBIX
BOJIOKHaXx

Pemienue pacueTHbIX 3aa4 Ha
onpeJeleHue 101U BbIX0oAa
MPOJYKTa PEaKkluu OT
TEOPETHYECKU BO3ZMOXKHOTO

https://m.edsoo.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH



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

83

Cucremaruzanus u 00001IeHue
3HAHUi 110 pas3zieny

https://m.edsoo.ru/YTA71SOGH

84

85

86

87

KonrponsHas pabora o teme
"Kucnopoacoaepxkariue
OpraHu4ecKue coeaAnHeHus"
AMUHBL: KJTacCUPUKAIHS,
CTPOCHHUE MOJICKYJI, 001Iast
dbopMmyiia, u3omepus,
HOMEHKJIaTypa 1 (pu3nuecKue
CBOMCTBA

XUMUYECKHE CBOMCTBA
an(aTHUIECKUX aMHUHOB
AHWINH: CTpOeHHE aHWIINHA,

0COOEHHOCTU XUMHUYECKUX
CBOMCTB aHWJIMHA

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

https://m.eds00.ru/64T9T10ZV

https://m.edsoo.ru/MYC4DL1GD

https://m.edsoo.ru/FRTQ7TUDA

88

CrniocoOsl mostyueHus u
pUMEHEHHE aTn(aTHIECKIX
aMHMHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHCJIOTBI: HOMEHKJIATypa
1 uzomepus, GpuznyecKue
cBoiicTBa. OTAENbHBIE
MPEICTaBUTENHN 0-aMUHOKHCIIOT

https://m.edsoo0.ru/RQIQFGFVC

90

XUMHUYECKHE CBOMCTBA
aMHUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUCHUE
amMuHOKHUCIIOT. CHHTE3 U
TUIPOJIN3 TIEITHI0B

https://m.eds00.ru/16QZ981XZ

91

benku kak npupoaHsie

https://m.eds00.ru/C031GD96B



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
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

MOJIUMEPBI; CTPYKTYPbI OEJIKOB

92

93

94

95

XUMHYECKHE CBOUCTBA OEIIKOB

A3zoTcoaepxkaiiue
TeTEePOIUKITHYECKHIE
coeauHeHus. HykiienHOBEIC
KHCJIOTBI: COCTaB, CTPOCHHUE U
OuosIornvecKas poJib

[IpakTuueckas padorta Ne 4.
Pemenue skciepuMeHTAIBHBIX
3aJ71a4 10 TEME
"A3zoTcoaepxaliure
OpraHUYeCKUe COeTUHEHUS"

ITpakTruueckas padora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3a1a4 no Teme "Pacno3HaBaHue
OpraHUYECKUX COETUHEHHI"

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

https://m.edso0o.ru/6A9URIK1G

https://m.edsoo.ru/NC46Z2YR7

https://m.edso0o.ru/4GSLO35TE

96

KonTponbhast pabota no teme
"A3oTcoaepxaliue
OpraHu4ecKue coeAuHeHus"

https://m.edso0o.ru/R69Q6G8OU

97

OCHOBHBIE TTOHSTHSA XUMHU
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUN U METOAEI UX
CUHTE3a —IOJIMMEPU3aLUs U
MOJUKOHJICHCAIUS

https://m.eds00.ru/7SVQS1I0N

98

[Tmactmaccel. YTunuzamus u
nepepaboTKa MIacTUKa

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepbl: HaTypaJIbHbII
CHUHTCTUYCCKUC KaAYUYyKHU. Pe3nna

https://m.edsoo.ru/SO6ALFPLS



https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

100

BonoxkHa: HaTypanbHBbIE,

HNCKYCCTBCHHBIC, CHHTCTUYCCKUC.

HOHI/IMepBI CcrienuaJIbHOIro
Ha3Ha4YCHUA

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTuyeckas padora Ne 6.
Pemrenne skciepuMeHTAIBHBIX
3azad4 1o reMme "PacriosHaBanue
IUIACTMACC ¥ BOJOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O00011IeHrE U CHCTEMATHU3ALIHS
M3yYEHHOTO MaTepHalia 1o Teme
"BblcokoMOneKysipHbIe
coenuueHus"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero U3ydeHHsi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

AtoMm. CocTaB aTOMHBIX sJIEp.

1 i 1 https://m.edsoo.ru/NOPBJ3G7]
XumMuyeckui anemMent. M30Tomnsl
CtpoeHue 31eKTPOHHBIX 000JI04eK

2 P P 1 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBaHTOBBIE UHCIIA
Knaccudukanms xumMuuecknx

3 Puran 1 https://m.eds00.ru/MDGLT301C
3JIEMEHTOB (S-, p-, d-, f-371eMeHTBI)
Pacnpenenenue 3nekTpoHOB 11O

4 pel P 1 https://m.edsoo.ru/HNSVIRET2
aTOMHBIM OpOUTAISIM
DNeKTpOHHBIE KOHPUTypaluu

5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo0.ru/56M011PUG
BO30Y>KIEHHOM COCTOSTHUU
DneKTpOHHbIE KOHPUTYpaIUU

6 P urypan 1 https://m.edsoo.ru/3ZORH4PQL
HMOHOB. DJIEKTPOOTPULATENBHOCTD
[Tepuonnuueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKUX 3eMeHTOB J[. U.

7 A 1 https://m.edsoo.ru/RRTS1FRBD
MeneneeBa, CBSI3b C
COBPEMEHHOU TeopHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMUYECKHUX IEMEHTOB

8 1 https://m.edsoo.ru/M2BGSLQGU

1 00pa3yeMbIX UMHU MPOCTHIX H
CJIOKHBIX BELIECTB I10 IPYIIaM U



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

nepuojam

10

11

12

CucreMmaruzanys 1 00001enue
3HAHUHU 110 TEME

Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHas
CBA3b. MeXMOJIEKYIISIpHBIE
B3aNMOICHCTBUSI

BaneHnTHOCTB 1 BaJleHTHBIE
BO3MOKHOCTH aTOMOB. CBs13b
JIEKTPOHHOMN CTPYKTYPBI MOJIEKYJI
C UX F€OMETPUYECKUM CTPOCHUEM

IIpencraBieHnst 0 KOMIUIEKCHBIX
COEUHEHMSX: COCTAB U
HOMEHKJIaTypa

https://m.edsoo.ru/FOHYMABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOPS

13

BemectBa MonekyasspHOToO U
HEMOJIEKYJISIPHOTO CTPOCHHSI.
THUnbl KPUCTAIVIMUECKUX PELIETOK
U CBOMCTBA BELLIECTB

https://m.edsoo.ru/40CASLVY3

14

[TonsiTHE 0 MUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUUIOUJTHBIX PacTBOpPax

https://m.eds00.ru/SQWSNJMIO

15

HctunHbBIE pacTBOPHI:
HAaCBhIIIICHHBIC 1 HEHACHIIIICHHBIC,
PacTBOPUMOCTb.
Kpucrannoruapatst

https://m.edsoo.ru/MI2GZKJ8B

16

CriocoObl BbIpaXeHUs
KOHIICHTPALIUU PacTBOPOB

https://m.edsoo.ru/ZUAKS9ISXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

18

Pemenue 3amau ¢
UCIOJIb30BAHUEM MOHSTUN
"MaccoBas J10J151 paCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIIeHTpauus"

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

https://m.edso0o.ru/9YYGIX6FN

https://m.edsoo.ru/Y3JUK9OMC4

19

20

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

KonTponbHas paboTa no Temam
"CTpoeHue aToma.
[leproanyueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue
BelecTB"

https://m.edsoo.ru/7LEFEQOFM5

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHMs U
MpEBpAIICHHS YHEPTUU TIPU
XUMHUYECKUX PEaKIUAX

https://m.edsoo.ru/ZOMZMSEREE

22

TennoBsie 3¢ HeKTh XUMUYECKUX
peakuuii. Tepmoxummyeckne
ypaBHEHUs

https://m.edsoo.ru/9TSXHFMT4

23

Boruncnenus no ypaBHeHUsIM
XUMHYECKUX PEAKIUi 1

https://m.edsoo.ru/VSWAVUXOH



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TCPMOXUMHUYCCKUM YPABHCHHUAM

24

25

26

CKOpOCTh XMMHUYECKOUN peakiinu,
€€ 3aBUCUMOCTb OT Pa3Iu4dHbIX
¢dakropos. Katanmus u
KaTaJlu3aTopbl

['oMorenHsbie U reTeporeHHbIC
peakuuu

[IpakTuueckas pabora Ne 1 o
Teme "BiusHue pa3iuyuHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKOH peakiuu"”

https://m.edsoo.ru/DSEHND9EL

https://m.edsoo.ru/RN8POZ7YO

https://m.edsoo.ru/NGQO5JTY7

27

Oo6parumsbie 1 HEOOpaTUMBIE
peakuuu. XUMHUYECKOE
paBHOBECHE

https://m.edsoo.ru/ XHPQ3BRAJ

28

[IpakTnueckas padora Ne 2 o
teMe "BrusHue pa3nuyHbIX
(hakTOpPOB HA TIOJIOKEHUE
XUMHUYECKOTO paBHOBECUSA"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTpONIUTHYECKAst
nucconmanya. CHipHbIE U Ci1a0bIe
anekTposuThl. CTeneHb
JIACCOLMAIAN

https://m.edsoo.ru/SUJMTOHPO

30

HonHoe mpou3BeicHuE BOIBI.
Cpena BOJHBIX pacTBOPOB.
Bonopoausrii mokasarens (pH)
pacTtBopa

https://m.edsoo.ru/7S6FNI1YU

31

I'mpaponus coneit. Peakiuu,
MPOTEKAIOIIKE B PACTBOPAX

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

AIIEKTPOJIUTOB

32

33

34

[IpakTrueckas padota Ne 3 o
TeMe "XHUMHUYECKUE PEAKIINH B
pacTBOpax 3JAEKTPOJIUTOB"

OXuCIUTEIIHHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
BakHeiilne OKUCIUTEIN U
BOCCTAaHOBHUTEIIN

Meto 2JIeKTPOHHOTO (3JICKTOHHO-
HMOHHOTO) OayaHca

https://m.edsoo.ru/RDECXFMNS

https://m.edsoo.ru/AF9ATHSZT

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTPOIN3 PaCTBOPOB U
pacIuIaBOB BEILECTB

https://m.edsoo.ru/7UCOBIP3Q

36
37

Pemenune 3amaq Pa3JINIHbIX TUIIOB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU

38

39

40

41

Cucrematuzanusa 1 0000IIeHne
3HAHWH 110 TeMe "XUMHYECKHUE
peaxun"

KonTponbHas pabota mo Teme
"Xumuueckue peakuuu"

ITonoxeHre HEMETAIOB B
[Tepuoanueckoit cucreme
XUMHYECKHUX 3eMeHTOB /J[. .
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus ux aromon. Guznyeckue
CBOMCTBA HEMETAJIJIOB

Annotponust HeMeTaJlIoB (Ha
pUMeEpe KUCIIOPO/Ia, CepHhl,
docdopa u yrneponaa)

https://m.edsoo.ru/O0CUUKMF1

https://m.edsoo.ru/E120ZSNS2

https://m.edsoo.ru/S2TIIG534

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

Bonopon: nonydenue,
(bU3UYECKHEe U XUMHUYECKUE
cBoicTBa. ['mapuabl

https://m.edsoo.ru/EOAB3TJZ2

43

l"anorensl: HAXOXIECHUE B
MIPUPOJIC, CIOCOOBI TIOTYUYCHHS,
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/SESM200XI

44

45

46

47

48

lManorenoBonopoasl. Baxxnenmue
KHMCJIOPOJICOAEpIKALIUE
COCIMHEHUS TAJIOTCHOB
JlabopatopHble 1 IPOMBIILIICHHBIE
CHIOCOOBI MOJTYYEHHS TaIOTeHOB.
[IpuMeHeHne rajnoreHoB 1 ux
COECIMHEHU I

ITpakTrueckas padora Ne 4.
Pemenne skcriepuMeHTaTbHBIX
3aga4 no treMe "["anoreHsr"

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noJtydeHus, Gu3ndeckue u
XUMHYECKHe cBOicTBa. O30H.
[IpumeneHne KucIopoaa U 030Ha

OKCI/IILLI " NCPOKCUBL

https://m.edsoo.ru/FWWH6A36J

https://m.edsoo.ru/ULSR2WQ2T

https://m.edsoo.ru/VJHPYU202

https://m.edsoo.ru/SLQHHJCFF

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

49

50

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaX0XXJICHUE B IPUPO/IE,
CIOCOOBI OTYYEHHUs, PU3NIECKUE
U XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/Q8L50HZYY

https://m.edsoo.ru/3JASFNQQK

51

CepoBoaopo, cyabhuapt

https://m.edsoo.ru/PMO9PHT23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

52

Kucnopoaconep:xaue
coequHeHus cepbl. Oco0eHHOCTH
CBOWCTB CEPHOM KUCIOTHI

https://m.edso0o.ru/8TN3SZ505

53

[TpakTuyeckast padora Ne 5.
Pemrenne skciepuMeHTAIBHBIX
3anau o teme "Cepa u eé
coenuueHus"

https://m.edso0o0.ru/9S76ZZRFW

54

A30T: HAX0XK/ICHUE B IIPUPOJE,
CIOCOOBI OTYYEeHHUs, PUINIECKUE

1 XUMHUYECKHE CBOMCTBA. AMMUAK,

HUTPUbL

https://m.edsoo.ru/IZPKO7C4P

55

56

Kucnoponconepxkariue
coennuenns azora. OcoOeHHOCTH
CBOWCTB a30THOU KHUCJIOTBI

IIpumenenue azora u €ero
coeiMHeHU. A30THbIe y100peHus

https://m.edsoo.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

57

®dochop: HaxOXKIEHHUE B IPUPOJE,
COCOOBI NOTYYEeHHUs, PU3NIECKUE
Y XUMHYECKHE CBOMCTBA.
®ochunst u pochun

https://m.edsoo.ru/PXZ01ZQS0

58

Oxkcuasl hocdopa,
dhochopcoaepkaiire KUCIOTHI.
Comu dochopHOt KUCITOTHI

https://m.eds00.ru/00ZT28DNQ

59

[Ipumenenue dpocdopa u ero
coenuHeHuil. ocpopHbie
ynoOpeHust

https://m.edsoo.ru/99E3JYYTM

60

[TpakTuyeckas padora Ne 6.
Pemrenne skciepuMeHTaIBHBIX

https://m.edsoo.ru/97LCBYXY?2



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3aga4 1o Teme "A3oT u dochop u
HUX coequHeHus"

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

61 https://m.edsoo.rt/TIWDS30TDR
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
Oxcun yrnepona(Il), oxcun

62 yriepona(IV), yronpHas kuciora https://m.edsoo.ru/6DLNT13TE
" €€ COJIn

63 Pemenue 3anau pa3imyHbIX TUIIOB https://m.edso0.ru/PQWKCINJX
Kpemnuii: HaxoxaeHue B

64 HPHPOXE, CLIOCODBI IO HEHHS, https://m.edsoo.r/R7TFY3Y3BW
¢buznuecKkrue 1 XUMUYECKHe
CBOICTBa

65 Oxenn kpemna(IV), kpeminenas https://m.edsoo.ru/NTQOS329K
KHCJI0Ta, CUITUKATHI
[IpuMeHeHne KpeMHUS U €ero

66 coenuHennii. CTEKII0, eTo https://m.eds00.ru/IXJ00600T
MOJTydeHHUE, BUBI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.eds00.ru/S5319XD1S

68 CHCTeiAaTmaHHH n 0bobmenne https://m.edsoo0.ru/QCSGMOTFS
3HaHui mo reme "Hemerammsr"

69 Korrposteras padora o reme https://m.edsoo.ru/VPSTFCAFI
"Hemerammnr"
AHanu3 pe3yabTaToB

70 KOHTPOJIBHON pabOTHI, KOPPEKITUS https://m.edsoo.ru/LAOAONSJ7
OIHOOK

71 [Tonoxxenne MeTaJIOB B https://m.edsoo.ru/5S7TFRI1QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

IIepnonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco6eHHOCTH CTPOEHUS
JIEKTPOHHBIX 000JI0UEK aTOMOB
METAaJIOB

OO6mue ¢puznyecKkrue CBOMCTBa
MeTaiioB. [IpuMeHeHHe METaIoB
B OBITY U TEXHUKE

https://m.edsoo.ru/1ICNOR6AKW

73

74

Crnnasel MetaiioB. Koppo3zust
METaIoB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/1V3XS7FXT

https://m.edsoo.ru/HCZY575D9

75

DNEeKTPOXUMHUYECCKUN P
HanpsbKeHud MeTanioB. O0mmue
CHOCOOBI MOTYYEHUS] METAIIIOB

https://m.edsoo.ru/SWJLF3YLW

76

77

OO6m1ast XxapakTepruCTUKa METAIIIIOB
[A-rpynns! [Ieprnogunueckoi
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Harpuii u xanuii: nony4eHnue,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BELIECTB U UX COECIUHEHHUN

OO6m1ast XapaKTepruCTUKa METAIIIIOB
[TA-rpynns Ilepuoanueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
Maruuit ¥ KaJIbLIUK: MTOJy4YEHHUE,
(bu3nuecKre 1 XUMUYECKHEe
CBOMCTBA, IPUMEHEHUE POCTHIX
BEIIECTB U UX COCIUHECHUN

https://m.edsoo.ru/W4VWNSJ5E

https://m.edsoo.ru/Q4YBTZ3RY

78

JKéEcTtkocTh BOIBI U CITIOCOOEI €8

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



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

YCTpaHEHUS

79

80

81

AJIFOMUHMI: TTOJTy4YEHHE,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITIIEKCHI aTFOMUHUSA,
WX IPUMEHEHUE

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

https://m.edsoo.ru/OZHBSJBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.edso0o.ru/ZCTJX7CQ3

82

[IpaxTuueckas padora Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3aja4 1o reme "Mertasuibl
IJIaBHBIX OArpynm"

https://m.edsoo.ru/ZR9H28T3K

83

OO6m1ast XxapakTepruCTUKa METAIIJIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepuonnueckoit CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

85

86

dusnueckue 1 XUMHIECKUE
CBOMCTBA XpOMa U €ro
COG)IHHGHI/Iﬁ, HUX IPUMCHCHUC

Baxkueiiniue coefuHEeHUS
Mapranua. [lepmanranar kanus,
€r0 OKHCIIUTEIbHBIC CBOMCTBA

dusnueckue 1 XUMUIECKUE
CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHUE CIIIAaBOB XKele3a

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

https://m.edsoo.ru/71YSMIGSD

87

duszndeckue U XUMHUIECKHE

https://m.edsoo.ru/GET2L9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

CBOICTBA M€Y U €€ COCAUHCHUH,
WX IPUMCHEHHUE

88

duznyeckre 1 XUMHUECKHE
CBOMCTBA LIMHKA U €r0
COEAMHEHUH, UX IPUMEHEHHE.
I'mapOoKCOKOMILIEKCHI INHKA

https://m.edsoo.ru/O4C5QKBE]J

89

90

[IpakTuueckas padora Ne 8.
Pemrenue skciepuMeHTAIbHBIX
3aj1a4 1o reme "Mertasuibl
moOOYHBIX oArpym"”

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/BAJAYW&2G

https://m.edsoo.ru/EI77EUHQZ

91

O000111eH1E U CUCTEMATHU3ALIMS
M3YYEHHOTO MaTepuaa 1o TeMe
"Mertamuibr"

https://m.edsoo.ru/NHKRDJUTS

92

93

94

95

KonTponbHas padota no teme
"Metabt"

AHanu3 pe3yabTaToB
KOHTPOJIBHON pabOTHI, KOPPEKITHS
OILINOO0K

Pone xuMuu B o0ecrieueHun
YCTOWYMBOIO Pa3BUTHS
yejioBeyecTBa. [loHsTHE O
Hay4HbIX METOJIaX UCCIIEI0BAHUS
BEIIECTB

Hay4Hble IpUHIUIIBI OpraHU3aluu
XMMHUYECKOTO POU3BOJICTBA.
[TpombliIeHHBIE CITOCOObI
MOJTYYCHHS BXKHEHIITNX BELICCTB

https://m.edsoo.ru/47262V30B1

https://m.edsoo.ru/KGZ0DOKTT

https://m.edsoo.ru/SSTSRWKS8

https://m.edsoo0.ru/V4Y20W8UR



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

96

XUMHUYECKOE 3arpsA3HEHUE
OKpPY’KaroIlel Cpebl U €ro
MTOCJIEICTBUS

https://m.edsoo.ru/HFYWAQIVW

97

98

99

XuUMHS U 310pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpencTBa
Xumus nuiy. Posis XuMuu B
o0OecIeueHny MUILEBOM
0e30IMacHOCTH

Kocmernueckue u mapdromMepHbie
cpenctBa. beiToBas xuMus

https://m.edso0o0.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/OV85SPPBKW

100

XuMHus B CTPOUTEIIBCTBE.
Bakueiimme cTpouTeNbHbIE U
KOHCTPYKILMOHHBIE MaTEPHUAIIbI

https://m.edsoo.ru/SFX2N2T3J

101

102

XHUMHUS B CENTBCKOM XO3SUCTBE.
Oprannueckue 1 MUHEPAJIbHbBIE
ynoOpeHust

Cucremaruzanuys 1 00001eHue
3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://m.edsoo.ru/YY395RQAJ

https://m.edsoo.ru/IGMSCPOK9



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, M30TOIHI,
AIIEKTPOHHAs 000JIOUKA aToMa, §-, P-, d-3IIEKTPOHHBIE OPOUTAIIM AaTOMOB,
OCHOBHOE€ M BO30YXAEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTb, AIIEKTPOOTPUIIATEILHOCTD, CTETIEeHb OKHCIICHHS,
XMMHYECKas CBs3b (O- M T-CBSI3b, KpaTHBIC CBS3W), THOPHIM3ALUS
aTOMHBIX oOpOuTajneil, KpUCTAJUIMUecKas pemeéTKa, MOJb, MOJISIpHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIIEHTpPAIUS, PaCTBOPHI
(MCTHHHBIE, NUCIIEPCHBIE CHCTEMbI), KPHCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHANbHAs TpyNNa, paauKal, U30Mepbl, CTPYKTypHas
¢dbopmyna,  uzoMepuss  (CTpyKTypHas,  reomeTpuyeckas  (Luc-,
TPaHCU30MEpPHsI), TOMOJIOTHUECKUH psil, TOMOJIOTH, YTJIEBOIOPOIHI,
KHUCJIOPOA- U a30TCOJAepkKallie COCAMHEHUsS, OMOJIOTHYECKH aKTHBHBIE
BellecTBa (YIIeBOIbI, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHNYECKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITCHBHBIe, 3K30- H
SH/IOTEPMHUYECKUE, PEAKIIUH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIHUTHI,
ANIEKTPOIUTHYECKAsT TUCCOIMAINS, CTENIEHb JUCCOLUAIMH, OKUCIUTENb,
BOCCTAHOBHTENb, DJEKTPOJIU3, CKOPOCTh XUMHUYECKOW pEaKInH,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHHUS OPTraHUYECKUX
Bemects A.M. bytnepoBa, Teopusi AIEKTPOIUTUUYECKON THUCCOLMALUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CUCTEMHOCTH
XAMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

IMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIYYEHUU W
0€30MaCHOM  HCIOJIb30BAaHUHM ~ BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M MNPAKTHYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0IIye HaydHbIC TPUHIMITBI XUMHUYECKOTO MPOU3BOJICTBA (HA MpHMEpE
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, MeETaHOoJa, IMepepaboTKu
HedTH)

CpopMUpOBaHHOCTH YMEHHH BBISBIISTS:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHWU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUN C MOHATHSIMH H npeacCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHUMAHHUS U OOBICHEHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BATh!:

HaMMCHOBAHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOOAHOI'0 COrO3a
TGOpeTHqCCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUux MU

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHUS (OpMyJ HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU [T KITacCU(PUKAITMK U3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(PUKAINU U3yIaeMbIX XUMUYECKUX OOBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiuv, W3MEHEHUIO CTENeHEeW OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y4aCTUro KaTanﬂsaTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUM) ¥ HOHOB
XUMHUYECKUX 71eMeHTOB | — 4 nepuonos [leprognueckoii cucrems! J[.1.
MeHnieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MIOHSTHUSA S-, -,

d->TIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKUE YPOBHHU




ChopMupoBaHHOCTH yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHUYECKHX DJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH MO

MepuoaM U rpynmnam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IUYHbIX THUIIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YUYUTBIBAs YCIOBUS, IPH KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKIII/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
ATOMOB B MOJICKYJIAX, a@ TAKIKEC OT 0coOeHHOCTEH peain3an pas3JIMIHbIX

MEXaHNU3MOB IPOTEKAHUS PEaKIUi

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymnmnamM CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IBI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

ChopMHpOBaHHOCTh yMEHHS MPOBOAUTH PACUEThl MO XUMHYECKUM
dbopMyliaM U YpaBHEHMSIM XHUMHUYECKHX PpEaKIHUi C HCIOIb30BaHUEM
(bU3NYECKUX BETMYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIECTB JaHO B BUJIE PACTBOPA C ONPEACIEHHON MacCOBOMI

JoJIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM WM O0BEMHOM JT0JTH, BBIX0/1a MTPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiuit

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BeliecTBa




11

12

Bianenue cucreMoil 3HaHUM O METOAAX HAYYHOI'O IIO3HAHUA SIBICHUUI
IIPUPO/IbI, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSITh
9TH 3HAHUSA NPU SKCIEPUMEHTAIBHOM HCCIEI0BaHUM BEIIECTB M JUIs
OOBSICHEHUS] XUMHUYECKUX SBJICHHMH, MMEIOLUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATHh (WCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; JJs IHPUHATUS

IPaMOTHBIX pEIIEHU POOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U MPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHUE W H3YYCHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOAECHUEM MPaBUI
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHNUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISITH I€JIE€HANPABICHHBIN MMOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMHY, ceTh IHTepHET u
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONpPENEIEHHBIX BEIIECTB, IOHMMAas CMBICI TIOKa3aTelidl IpeAesIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrIocoObl
YMEHBIIEHUS Y IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS HA OPTaHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
O XUMHUHnN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIeNIb CTPOCHUsI atoMa. PacmpenencHue
JIEKTPOHOB [0 SJHEPreTHYeCKHM ypoBHsIM. Kiaccudukanuss XUMHYECKHX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
snemMeHToB). OCHOBHOE M BO30YXAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(i)I/IpraI_II/IH aroMa. BaneHTHbIe QJICKTPOHBI

1.2

[lepuonnueckas cucrtema xumudeckux diaeMeHtoB JI.MI.  Menneneesa.
Ousnyeckuit cmpicn [lepuoandeckoro 3akona J[.M. MenneneeBa. [lpuunnbl 1
3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB DJIEMEHTOB M HX COCJUHEHUH II0
MepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOIHBIX COGI{I/IHCHI/II;'I, BBICHIMX OKCHUAOB U THIPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniarenbHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METATHYECKAsI, BOJIOPOIHAs)
1 MeXaHu3MbI e€ 00pa3zoBaHus. MexxMONeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSA. THUIBI KPUCTAJUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4YecKas pcaKknus. KJ'IaCCI/I(I)I/IKaHI/IH XUMHUYCCKUX peaKHI/Iﬁ B

HEOPraHUYECKON 1 OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TennoBsie 2 dekTh XUMUYecKuX peakiuil. TepMoxumMudeckue ypaBHEeHUS

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecHe. DakTophl, BIUAIOIIME Ha

COCTOSIHHE XUMHYeCKOro paBHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

OnektponuTrueckas aucconnanus. CuiapHble W ciadbie dmekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIAas, HEUTpasibHas, IienouHas. CTeneHb
IHCCOIHanuy. Peakyyu HOHHOTO 0OMeHa

Iunponus coneii. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pactBopa

CriocoObI BeIpaKE€HUSI KOHIIEHTPALIMK PACTBOPOB: MAacCOBasi A0JS PACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbIE

pacTBOpPBL, pacTBOPUMOCTh. Kpucramioruaparsl

1.12

OXuUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEeM pH. MeToas! aeKTpoHHOTO OanaHca




1.13

DJEeKTPOJIU3 PAaCTBOPOB U PACILIaBOB COJICH

OCHOBBI HEOPTaHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHenuil. HomeHnkiarypa HeopraHm4ecKux

BEILIECTB

2.2

23

24

XHUMHYECKHE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATpUM, KaJIMi, KalbIuH,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJie30, MeIb) M HX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) M HUX  COCAMHEHMH  (OKCHJIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN )

['eneTnyeckas CBsSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

Wnentudukanus Heopranndeckux coenrHeHuil. KauectBeHHble peakiuu Ha

HCOPraHN4YCCKUC BCIICCTBA U NOHBI

OCHOBBI OPraHNUYECKON XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHMSI TEOPUU XUMHUYECKOI'O CTPOCHMSI OpPraHMYECKUX
coequHeHnii A.M. bytnepoBa. YriuepoaHblil CKEJIET OpraHU4EeCKONW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBA3M. Sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTaseil aToMOB yrjiepojia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonornyecknii psaa. Mzomepus u uzomepsl

3.2

[lonstTne o  QyHkumoHanbHOM  rTpymme.  OpueHTanuoHHble  3(dEKTs

3aMECTUTEIIEN

3.3

34

3.5

[IpencraBnenne o kiaccuUKaMM OpraHUYecKHX BemecTB. HomeHkiaTtypa
OpraHWYECKUX COEIUHEHUU (CUCTEeMaTHYecKas) W TPUBHAJIbHbIE Ha3BAHUS

BayKHEHIITHX HpeHCTaBHTCHGﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO60IIHOp aIUKaJIbHBIA M HOHHBIA MEXaHU3MBI pCakuunu. Ilonstue o

Hykieopuse u snexrpoduie. [Ipasuio MapkoBaukoBa. [Ipasuio 3aiinieBa

Ankanbl. XMMHUYECKHE CBOWCTBA aJKAaHOB: TaJIOT€HUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE PAa3J0KEHHE, KPEKUHI, Hu30Mepu3auus, ropeHue. Ilomydenue
ankaHoB. I[lukmoankanbel. Cnemuduka CBOWCTB ITUKIOAIKAHOB C  MaJbIM

pPasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMHU MPUCOEAMHEHUs (TaJoreHUpOBaHUE,
TUIPUPOBAaHUE, TUAPOTraJOr€HUPOBAHUE, TUIpATalus), TOPEHUs, OKUCIECHUS U
nonuMepu3anu. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOJTYYCHHS

AJIKCHOB

3.7

Ankanuenbl. XUMHUYECKHE CBOWCTBA QJIKaJUEHOB: PEAKIUU MPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOETUHEHUs (IaJOreHUpPOBaHUE,
THJIPUPOBAHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MOMydEeHHUs
MIOJIMMEPOB M JIPYrMX IIOJIE3HBIX NPOAYKTOB. Peaknuum 3amenieHus. ['openue
aleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH I CBAPKH U PE3KU

MCETAaJJIOB. HpI/IMeHeHI/IC allCTHJICHA

Apenbl. XuUMHYECKHE CBOWMCTBa O€H30Jla: PpEaKUUH  ANEKTPOPUIHHOTO
3aMelleHus, NpUcOoennHeHus (TUApUpOBaHME, TaJoreHupoBaHue). Peakuus
roperusi. OCOOCHHOCTH XWMHUYECKHUX CBOWCTB Toiyona. [lomydenwe OeH3oua.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB ctupona. [lomumepusanust cTupona.

Crioco0bI MOJIYYCHHUA U TPUMCHCHUC APOMATHUUYCCKUX YTIICBOJOPOAOB

Cnuptel.  IlpenenbHble  OQHOATOMHBIE CHUPTBHL. XHMHUYECKUE CBOMCTBA:
B3aUMOJICHCTBME C  HaTpUeM KakK CIOCOO  YCTaHOBJIEHUS  HAJIMYMS
TUAPOKCOTPYIIBI, €  TaJOreHOBOAOPOJAMH  Kak  CIOCOO  IOJydyeHUus
pPacTBOPUTEINIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakiuus ropexus.
[lonmyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, THIpaTalMs S3TUIICHA.
OTUJIECHITIMKONIb W TIIMLEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. XuMuueckue cBoicTBa (eHosa (peakuuu C HaTpueM, THAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaeruapl. XUMUYECKHE CBOICTBA NPEENbHBIX AJIbJIETHI0B: THIPUPOBAHUE;
KAueCTBEHHbIE PEAKIUM Ha KapOOHWJIBHYIO TpYINIy (peakuus «cepeOpsHOro
3epKanay, B3aumoaeicTaue ¢ ruapokcuaom meau (1I). IMomyuenue nmpenenbHbIX
aIBJIETU/IOB: OKHMCIEHUE CHOUPTOB, TUApaTalus aueTWwieHa. AINETOH Kak

IpeaACTaBUTCIIb KETOHOB. OcobenHoctn p€aKu OKUCIICHUA all€TOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, AJNBIETUAOB. BpIcIue IpeneibHble U

HeTIpeeIbHbIC KApOOHOBBIE KHCIIOTHI

Cnoxuble »¢upsl U kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CrIOXHBIX 3PUPOB B
MUIIEBOH M TMap(IOMEPHONW MTPOMBIIUICHHOCTH. JKHUPBI Kak CIOXKHBIE (PHUPHI
TJIMIEpUHA U BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIIJICHHOTO TIOJIYYCHHSI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICIIHNX Kap6OHOBI)IX KUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUH C Yy4yaCTHEM CIHUPTOBBIX U




IBJICTUHON TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIIOKO3bI, €€
3Ha4YCHUE B KU3HEAEATECIILHOCTU OpraHus3ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Aucaxapuabl. [uaposns
nucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMayia, IJIMKOreHa U Lenono3bl. dusnyeckue CBOMCTBA Kpaxmala H
LEJII0NI03bl. XHMMHUYECKHE CBOMCTBA KpaxMana: TUApPOIU3, KadeCTBEHHAs
peakiusi ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEJIIHOJIO3bl: TUAPOJIH3, MOIy4YEHHUE
3¢upoB uemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHHBI KaK OPraHMYECKHE OCHOBAHHUS: PEAKIMU C BOJOM, KHUCIOTAMH,
peaKHI/IH FOpeHI/Iﬂ. AHI/IJII/IH KaK HpeZ[CTaBI/ITeJIB apOMaTI/I‘-ICCKI/IX AMHUHOB.
3.16 XUMHYECKUE CBOMCTBA aHUJIMHA: B3aMMOJCHCTBHUE C KHCJIOTaMU, OpPOMHOM
BOJIOH, oOkwucieHue. [lomydyeHne aMHMHOB aQIKWIMPOBAaHHMEM aMMHaKka H

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIECBOAOPOIAO0OB

AMUHOKHCIOTBI U Oenku. AMMHOKHUCIOTBI Kak aM(oTepHble OpraHHYecKue
317 coequHeHusi. OCHOBHBIE AMHUHOKHCIIOTHI, OOpasyrommue Oenku. XuMHUYeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATypallus, KayeCTBEHHbIE (LIBETHBIE) PEaKIUU

Ha Oenku

CtpoeHue M CTPYKTypa TMOJIMMEPOB. 3aBUCUMOCTH CBOWCTB IOJIMMEPOB OT

318 CTPOCHUSA MOJICKYII. OCHOBHBIE CIIOCOOBI MOJIYUYCHHUS BBICOKOMOJICKYIISIPHBIX

COCTUHECHUI: pCakiiu MOJUMEPpU3alluu U ITOJUKOHACHCAIIUU. KHaCCI/I(I)I/IKaLII/ISI

BOJIOKOH

Nnentudukanus opraHnueckux coeAMHeHUH. Perenne skcnepuMeHTaIbHbIX

3.19
3aJa4 Ha paclio3HaBaHUE OPTaHUYECKUX BELIECTB

3.20 I'eneTndeckas CBsI3b MEXKy KJIaCCAMHU OPraHUYECKNUX COCINHEHHUN

4 XUMHUS U KU3Hb

41 XuMmus B moBcenHeBHOHM xu3Hu. [IpaBuna Oe3omacHoil pabOTBl € €IKUMH,

TOpPHOYMMU U TOKCHUYHBIMHA BCUICCTBaAaMHU, CPCACTBAMU OBITOBOI XMMUHU

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
49 MPOMBIIIEHHOCTH. XUMHS W DHEPreTHKa: MPUPOTHBIA U MOMYTHBIA HedTIHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKH YTIICBOIOPOJIOB)

XUMHUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYXKAloled Cpellbl U €ro
43 nocnencteus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, GIopsl U GayHBl OT
XUMHYecKoro 3arpsizHeHus. IIpobimema OTXOJOB W MOOOYHBIX TNPOIYKTOB.

AHBTepHaTI/IBHBIC HCTOYHHKHU SHCPIrHUU

4.4 OO0mue mpencTaBiIeHHUs] O MPOMBIIIIEHHBIX CIOCO0aX TMOMYyYEHHUS XUMHUYECKUX




BEILIECTB (HAa MpUMEpPE MPOU3BOJICTBA aMMMAaKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas ~ Mmetayuryprus.  CTeksi0 M CWIMKaTHas  MPOMBIIUICHHOCTD.

[IpombinenHass  opranudeckas  xumus. CpIpb€  Ans  OpraHu4ecKon

MPOMBILIIIEHHOCTH
5 Tunbl pac4€THBIX 33724
51 Pacuérbl Mmacchl BemiecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
" BemIeCTBA, MACCE MM 00BEMY OJHOTO H3 yIACTBYIONIMX B PEAKIINH BEIICCTB
5.2 Pacuérsl TeruioBoro ¢ dexra peaknum
53 Pacuérpel 00bEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKHX PEAKIIUAX
54 Pacuérst macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérel maccoBoii uim 00bEMHOM JJOJIM BBIXOJ1a TPOJIYKTA PEAKIIUU OT
" TEOPETHYECKH BO3MOXKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIIUH, €CITH
5.6 | 0xHO W3 BEIIECTB JAaHO B BUIE PACTBOPA C ONMPENCIEHHOM MacCOBOM H0ei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétsl ¢ ucnoab30BaHNEM MOHITHI «MacCOBast 10JIs1», «MOJIIpHAs
" KOHIIGHTPAIUA», «PACTBOPUMOCTE
Haxoxaenne MoaekyasipHoi (hopMysibl OpraHu4ecKoro BeiecTBa Mo ero
5.8 | MIOTHOCTH M MacCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HIIH MO

MIPOYKTaM CTOPaHUS
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